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W HAT I S P PC? 

PPC is the Personal Programming Center Inc., a California non-profit public 

benefit corporation. PPC is the oldest personal computer users group - founded 

in June 1974. PPC is dedicated to supporting machines that meet the concept of 

a personal computer as being small enough and portable enough to be conveniently 

always with the user. The ideal machine hasn't been designed yet. PPC's major 

ac.tivity is to support those products that are available and provide design 

ideas for better products. This is accomplished by active information exchange 

on a personal basis. 

PPC is a unique organization in that it is non-commerical. It is dedicated to 

the individual and his or her persuit of making the always too slow or too low 

capacity machine do the task desired. PPC is a world wide organization composed 

of over 5,000 members in 63 countries. A chapter organization is supported with 

50 chapters worldwide. PPC is an educational organization that gathers and 

disseminates user information on the machines PPC supports. PPC publishes two 

regular 'Journals', one dedicated to calculators (our heritage is in the HP-65 

Programmable Scientific Calculator) and the other is dedicated to computers. 

PPC offers a wide range of services and 'products' to its members and the 

community at large. PPC is a member supported organization, we do not accept 

advertising, and if we make a profit on certain "commerical" products it is for 

the purpose keeping membership costs as low as possible. Our 'products' are 

self generated and are intended to be sold to our members. We do not buy 

commerical products and resell them. This concept is fundamental to the PPC way 

of serviAg its members and the community. We are not in the Hardware or 

Software business. We supplement the manufacturing, academic, technical, and 

consumer communities - we do not compete with them. We are applications and 

state-of-the-art oriented. We contribute our ideas freely and we have a very 

carefully defined operating philosophy with regards to commerical activity. We 

encourage and support commerical activity, but remain non-commerical in our 

exchange of ideas, solutions, and problems. In this regard we are unique. 

PPC is managed by a board of seven directors. The directors are Emmett Ingram, 

Chariman; Richard Nelson, President; Richard Schwartz, Secretary; Fernando Lopez 

Lopez, Treasurer; Douglas Mecham, Director; John Kennedy, Director; and Bruce 

Murdock, Director. PPC is an open corporation in that its policies are 

continuously discussed and debated. PPC is comitted to providing a true users 

forum for ideas, comments, and suggestions regarding any topic related to 

equipment, software, or standards. Within the framework of good taste and 

supportative viewpoints any member or member of the community may present his or 

her own feelings and ideas. PPC is not a consumer pressure group. All 

contributions must stand on their own merit in the market place of ideas. PPC 

members want to hear about what has been done, not what someone may do? Dreams 

are nice, but PPC members are interested in performance not specifications. We 

are a meat and potatoes group of people and are not too interested in the 

parsl ey. 

A typical PPC member is a technical, multi-disciplined, independent thinking 

user who takes great delight in solving problems. The small, truely personal 

machines that PPC members use creates a special psychology between user and 

machine that provides one of the binding forces of the organization. Interested 

users may send a large self addressed envelope with three ounces of postage (or 

IRC's) attached to: 

PPC - POB 9599 
Fountain Valley, CA 92728-9599 USA 
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HP-75C Description and Entry Points 



, 

NOMAS 
Not MAnufacturer supported 

recIpient agrees NOT to tontact manufacturer 

ALLOCATION OOCUn[NHHION 

(;olry Ie (uUn 

9:17 pn THU., 3 RUG., 1918 

LSTELN· the vdue of P.UEN before "I' ~lloute {&let it 
the beginnIng of PTRAlO If In talc; lero (ltherulse) 

Should pOinter aJlontlOn fall, the duJlQn1or, IlRLLO(, H 
calbd 1(1 re"o~e the VPR that "as Ju~t created. 

occurn'nn: POinter ~1l0(itl0n IS the first procedure in ~ thn'e 
step prCJcess. The culnln"'10n of these three steps a the 
eHecullon of .. prog ... " or ulcuhtor node SUte..ent. the 
th"e steps. In sucefs!>lon. 'ft! POinter RlIOCll1on. 
EnvlronnenUl A110(:11011 .. nd hecuBon. 

Handl [ails: If ~ hSJ( token. nuted by an eMtern~l Rlln. 
reqUires so"e uruqU"1! type of POInter RllocatlOn. such token 
nust be ~SSl9ned .. prulary altrlbute greater th~n or eqU"al to 
57 (oclal). IhlS ittrlbute "111 genenle the V.AllO handl 
event at POInter Alloc~tlon h"E (refer to the V.RllO e~ent In 
the HAHtol CollI docutlentatl(ln for further Inforn .. hon). 

!I:17 pn IHII .. ) AUI;., 1978 

POInter Rlloc.ltion 

t----------------------------- ____________ t ___________ -------f 
I I I 
I Prog'ill POInter Rl1oCltlon II (HRPI[R I I 
I I f _________________________________________ f ___________ -------f 

1.1 Ovtrv1e1l 

Def Ini tian: POInter .1Iot.tUon 15 I process uha.h builds .. block 
of lnforn,tion (VPR entry) 111thln the V.ruble POInter R,.u 
(VPR) for UtI> ".ruble In the progra", "phces .,ch v .. ruble 
nine jn the pr09r~" ultl> i r!hlllle pOInter to 11$ VPA entry 
ind repIues the hne nunbers In (;OSUB. GOlD ;lnd IF st.tenents 
uHh the relHlve iddrusu of thl! luget stiltenents. 

[,ltuhtor \IS. Noncilculator prog'i"': The ccntlnued el<u.tentt 
of cdcuhtor v .. rublu .. fter the ~Hetuhon of ,cdcuhtor 
st .. te"ent. netUHhtu , dlfferentutlon of POlnll1r 
Alloc .. tlon for these t"o Modes. 

Nonealtuhtor progr .. n: 
iO VPR (v~rl .. ble pOlnll1r .are .. ) 11111 be created. 
,11 " .. ruble niHes 11111 be repliced by pOinters to their nane 
forn .nd other dati In the VFA. 
the P(O (progran Control Block) is given vdun ii fOUOlli: 

P.LEN - the length of the progr'M including the PCB. If 
thu value IS nonzero thn IMdlutes th,t the prog.,,, h,s bun 
,lIocated. 

P.Pl[N • the length of the VPA 
P.ELEN . the total length of the envHonnent not Including 

the [CO. 

(deulator prograt1: 
the VPR ",iiI be "u9'1entelf by "hit ever nell Yifuble references 
there <!.re . 
..... rubbs lull be rephced by pOInters as for' pr09r,". 
The Nil and a feu syste" par .. neters iOn' nodlhed is follCJus: 

P.LOI - the length of tt.! progfin is for iOn ordlnHy 
progran 

P.PUN· the length of the VPA 
P.ElEN • the totd length of tt.! environ"en! not lndudwg 

the [CO 
LSTPLN - th@ vdue of the P.PUN before dlCJtltion het at 

beginning of PTRALO if In cdc: zero other~I!:~) 

9:11 pn THII., 3 RUG- .. 1978 

Pointer Rllo[~tion 

1.2 VarIable H3ne rom 

fRnNAn: fRnHAn 15 the routine UhICh transhtH the ASCII nane of 
... "'''flable Into in Intern"} for"at. ThiS fCJrt1it not only 
preserves the IISCII niNe but also prOVIdes dl the netus .. ry 
iofor"atIon. concerning the vanable, for Allocation and 
Execution. The Internal structure consists of i 1110 byte fom 
l./lth bIt p .. tterns reprHentlng the ... arUbles SUtus. 

1.2.1 Internal Structure 

z 0 

byte 1: I 13 r T2 I 11 I TO I N) I H2 r NI I 110 I 

byte 2: I AI I AO I ro I l4 I II I L2 I 11 I lO I 

13 .. 0 --, nu"efiC 
1 .. ) string 

T2 _. 0 _.) $Inp}" 
I .. ) inay 

Tl,TO -- 0 --) ruT 
I .. > Int~9~r 
2 -., ~hort 
J not used 

H3 -NO -- 0-9 _.) nu"eriC portion of AS'II n~Me 
10 --) no nUMerIC In naHe (blink) 

FO _. 0 --> ... ,ruble 
I --> fun[Uon 

Al.00 -- 0 --J 10c~1 v"uble 
I --> r~"oh vnuble par;lMeter piSSlng for [All 
2 --) pif."e1er viruble 

l4"LO ....... ruble naMe rank.{A:1, 8'2, (:3. etc.) 

9: tl Ph THII.. ) AII[, .• 1978 
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"olntH RlioutlDn 

4 

byte 1: 00000001 

byte 2: 0 0 0 0 0 0 1 1 

rtnDte string ~rr~y Y~ruble: 

byte 1: 1 1 001 0 1 0 

byte?: 01000110 

01 hex value 

0) he~ y;ollie 

46 hex Y~lue 

9:17 PI! lHU., ) RUG., 1978 

PDlnt~r IHi0catlon 

v. User d~fln~d f"nrhon (stnn9): E~. fNPllell') 

hngth: 11 bytes 

Entry forn' I Nalle I na~ hn I Rid yalue Pt. I Rei hp Add. I 

9:17 pn lNU .• 3 illiG .• 1978 

I. 

1.) V~rlable POinter Entry 

In the follo"ln9 block dncriptJons, uth nenber of an 
entry in the VPR [VuHble POinter Aru) 15 2' bytes long. 

Nunerl!; y~ri .. ble: (II, 19 

length: ~ bytes 

Entry fom: I KaMe I ReI Ptr I 

II. Stnng yaruble: (~. S3S 

length: 6 bytn 

Entry fDrn: I IIlne I Mall len I Rei Ptr I 

III. Arr~y y~ruble: Ell. V(S) 

Length: 10 bytes 

Ent ry forn: I Mil'!! I lotiJ Len I Mill ROil I Ma~ CoP I Ret Ptr 

lV. 

• In the cne of .. I-dlnenslond ~rray, the niKlnun colUMn 
entry 1>111 be imtulued to -t (F~FF hell Intern;oI11'). 

User defined fUnction (nunerlc): [I(. fNF(a,b) 

length: 6 bytes 

Entry forn: 

POinter AllocatIon 

I Hane ReI Ydue Ptr I Re! E~p Addr 

9:17 PI1 THU., 3 RUG., 1978 

1.~ Pro9ratl Control Block 

The PCB lS a block of 10 bytes that contajns lnforM~hon 
ilbout an allocated fih. The PCB dlrertly precedes the flrst 
line of any lined file In nenory ;lnd does not eK1St for 
unlined flies (LIFt flies hive no prO). For any de~llocated 
file, the p(a UIll contAin dl lEros. for further Infonl~tlon 
re9;ordlng the PCB, refer to the l1ellory Managel1Mt 
{lOCuMenUtIOn. 

PCB: Th~ PCB (Pr09riM Control Bleck) IS structured ~s follol.ls. 

byte OIl 
byte 2/3 
byte 4/5 
byte 6/7 
byte 8/9 

P.LEN -- length of IIg" and pro (0 if deallocated) 
P.PLEH -- length of VPA 
P.CLEN -- spare loc~tlon 
P.HEN -- total SIZE of envlronnent not IncludIng feB 
P.SPAR -- spare locatIon (for para"eter paSSing) 

9:17 PM THU .. 3 AUG., 1978 
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POInter AlIDt~tlon 

1.5 Dullouhd lis. Alloc~ted Progull 

The follo"lng prograll "ill be follo"ed by t"o fon., or 
its IntHnd stl1.lcture; D~allouted and Allocated. The 
lllporlant dlffe .... "ces are: 

DullotUed Allotlted 
-~ .. --.... -.... -

P[II set to 0 All PCB entnts are v~hd 
VirIables are ASCII Varubles rephcI:'d by relitlv,! pOInter 
110 \lPIl VPA begin$ dlntlly suctudlng endllne 

Prog.all; 10 M.PI 

20 8I·'hl there' 

)() n(I,I)'3 l O4/2 

Deallocatfd St .... cture (Intern,}) 

P.LEN P.PLEII P.CLEN P.HEN P.SPRR 

PCB; 00 00 00 00 00 00 00 ()() 00 00 

bne 10; 10 00 06 11 , " .. , " •• Of 
nUll var A4 

Line 20: 10 00 .F IJ ,'" " ,96 " " &tr vir BS 

" '" 
,. 

" " " " 01 Of 

line 30: " 00 " " ,'" ", " ., 00 
nun array n 

00 " 01 00 00 'R " .3 00 

00 , " .. " " 02 ()() ()() 2F 

9:17 I'll lHU .• 3 RUG., 1978 

POinter RllocatlOn 

Rllocated strvcturl:' hnternal) 

P.LEN P.PLEN P.UEN P.ElEN P. SPAA 

P(II: " 00 14 ()() 00 00 F2 'J 00 00 

LIne 10: 1Q 00 •• 11 ," 00. " •• ., 
rd ptr to 
fill ni"I:' fo ... In VPR 

Line 20: 10 00 OF IJ ," 00' 96 '" .. 
rel ptr to 8S 
nane forn In VPA 

" '" 74 " 65 " " 01 " 

LIlie 30: 30 00 " 11 , " 00, " OF 00 
rei ptr to n 
na,,~ forM III VPA 

00 " 
., 00 00 OR " .3 00 

00 ," 00. 2A " 02 00 00 " rel ptr to 
fill nille forn In VPR 

•• " 
[ndllne: " " ., .. " 

9:1] pn IIlU., J AIlIi., 1978 
10 

POinter AlloCitlon 

nLin var A4 

08 O[ 

End line: 99 fl9 02 tlA OE 

nane 
vn: A4 '" OF 

nlMe 
va.; BI " " 

nil1e 
Vilr: 11(,) 4A 00 

"!loVPAU 

9:17 pn lHII., 3 RUG., 1978 

.. ,PO .. 
val ptr 

" 00 

1Ia~ len vil ptr 

'" 00 " 00 

tot len U "a~ roll 
(8831011 00 

val ptr 
.. 00 

u The MS1 signIfIcant bIt of th~ hrst byte of the tohl 
length denotes the OP110N 6ASL 

totd length ne9~tl"e _.) OPTIOH IIASE 0 (upper btt 5e1) 

totOiI ll:'n9th posItIve _.) DPTIO!l BASE 1 (upper blt off) 

9;11 PII lI1U., ) AUr.., 1978 
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I 
4 

Pou.tt~ Rllocatlon 

" 

" 

PTRAtO: TillS routine dloutes ~11 vuuble pOinters 1n the fde 
n.ln,d III MO. 

Input: R40 - the fill to be ~Dlnttr .. Uoeated. 

Internal: RZ4 - token pOInter tNt novu tllrough out th. 
p",gnn 

R26 - points to beginning of v,rnbh starch .Ire. 

R30 - poinu 1(1 end of v.lrubh surch aru. if in 
P9" node for alloc'tlon thiS U IncreMented n 
pointers to v .. lun ,Ire nond. uhn tht hst 
hlle of code is dloc,ted. R12 15 reset 10 lOS 
'nd ERRST' is Slltt to O. 

Notes: The routIne IS entered by .. JSB 'nd uves ,nd restores 
the DCn (~lnHyJ6{D) 5U1u5. 11 reqUires Input 
other than the global systen pOlnter6, houever RLL 
reguttrs be91nnlng IlIlh R22 .Ire conSldHed 
yohtlle. 

H)CTOIIE: obtains; 
tohn (R2)) 
tohn thss (RlG) 
current hlle (R45/46) 
hngth of 11"1' (R41) 
[ondl tlonal; 

t~ ChH }~ 30 non-dlocatable. loop 
tk chss ( 30 paH control to allocation 
roulIne 

KALt1: e~lt code ror allocation If EOf 

IHIRon 
lIAtt1 
VALO( 
elNINI 

"'"' SKP(OH 
SKP[ON 
fUN(AL 
UNEIIL 
UNEAl 
REunp 
DEFFN 
DEFEND 
(ROn 
OPtiON 
DEFEND 
INASH 
SKPHXI 

"" SHOFT 
!HI 
IIIIRon 
tINEAL 
REUnp 
UHEAl 

: cahuhtes and storn; P.(l[N (length of COnnon 
anN) P.PLEH (length of VPA) 
: on return n~tore~ registers 20-17 ([VIL) 

9:l1pn THU., 1 Allr.., 1978 

POINI£R ALlO(ATION IAOLE 

(lass 

-I 
o 
I 
2 
l 

• 5 • 7 

" II 
11 

" " 15 

" 17 
20 
21 
22 
2l 
14 
2S 

" " 

Token 

Ron da$S ) 56 
End-or-line 
fetch yaruble 
Inte9fr [onsHnt 
Store yuubh 
Rul COllstiont 
Stnng constant 
User function [ill 
JUllp t rue lIne 
r.oto, 605ub 
JUllp rehtlye 
IIser deftne function 
User runctIon end del 
htema! Ron (obsohte) 
OptiOn ban 
Function return 
function let 
Oah 
0," 
Short 
integer 
Hindi call 
[he jUIIP hne 
Else Junp rebtlye 
Uung lIM 

9:17 pn THU., } AUft •. 1978 

1.7 Procedure 

Procedure: POinter .. lIoc .. l1011 IIOrkS fro1'l I Ilbit of 10ken 
eianes. Each token, haying .. t lust one attribute. has its 
token clln deternintd by the routlnll GETHI!T (tOken tlus is 
tile oct .. l nunbtr ddlned b\ the tllO least ii9nihclnt dl91tt 
of th~ prht'ry l1trlbute. 1Ms token chu keys the 
~pproprilte dlot.tion routine for uch p.rticular toke.n. If 
I token hli chn ( 30 (octd) then th,t token it Illocat.bh. 
lIon·dlout.ble tok.n, hay. token class ): 30 (octal). Tokeni 
IIhieh are cruhd 1n the future Ind require allocujon 
different frlm e~isting routines, Should nU9n. pr1nary 
attribute )= 57 (octil). lhis 11111 gintrite the. V.AllO hilndi 
fYent. For fllfther lnfomitian on the V.ALtO h.ndl eyent 
rthr to thl! Handl Cill Docunentation. Hert foUo~s the 
pointer ,llocihon table; ,1\11n9, th ill1oeit1on routll)e, the 
cllss of tokens uhlch that ro~tine is responsible for •• nd a 
dncnpt10n of the type of token. found In thn chn. 

9:17 PM THU., 3 AUr.., 1978 
II 

Pointer AllQc~tlon 

h~IIple: The. follo~ing e><inple i11ustr~tn the struetuN! of .. 
~ser defined function, dulloc~ted and dlocated. Bec,use of 
the conpleuty inherent in the .UocaHon or OIF FN 
stil1ellents, the roullne N!sponuble for u~h ~tep in the 
dloc.llon process is included. It should be noted th~t the 
piulleters of a user dehned function .. re transhud into 
Inter-nil rorn~t dunn9 Parsing. 

NOMAS 
Not MAnufacturer Supported 

I'8clplenl agrees NOT to contact manufacturer 

9:17 PM THU., ) AUG., 1978 
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POInter IIlJO[itlon 

40 OfF fHn(A.8)oMflX(flBS(A),RBS(B)) 

OEIIllO(llTED O[SCR]PTDR IIttOCRlE\) ROUTIN[ 

\6 

" 

" 00 

" 
10 

" 

line 
nunber 

def fn 

R5(JI 
blink n 

Junp put 
fn end 

" 00 

" 
2 byte addr of It 

111 VPA 

2 byte ret pas 
of EOl 

DEfFN 

FIIEHO 

04 pUin type/count (see note 1) 04 

OR 
01 

OR 
01 

01 

10 
41 

8J 

01 

20 
41 

8J 

"' 
Rf 

Nane 

(SIAR 
{URFUN 
Ofl'AR1 
OrPAR2 
OIIlFl& 
[ll:1I51P 
fllEND 
fLl'/ARS 
lSl[LN 
tS1PlII 
OPlons 

'" PRflU 
PRI/AME 
RI/FlU 
RSIRR 
lOS 
VIIRPtp 

internd 
nal1e forn R 

var vilue 
pI' 

intemil 
nil1e forn B 

Vir "lilue 
p" 

rei posH 
of PCR 

fet "ar 

RSH1 
blink A 

fet Vi' 

RSH] 
bhnk 8 

In" fn end 

OR 
0' 

<' byte rei loc of 
A In enuHonnent 

OR 
01 

<' byte rei loc of 
B In enuHonnent 

<' byte rei pas 
of def fn shte",nt 

01 

DEFfH 

DEFfH 

DEffH 

2 byte nl IOdd. of VALlO( 
R in def fn slit'n,ot 

8J 

01 

2 byte rpi lidd, of VAllOt 
B 10 def fn stH'n,nt 

8J 

" 
Rf 

9:17PIt IHU., AUG .• 1918 

10ClO1Ion 

8)85 
8<'85 
8]86 
8188 
81SE 
8)91 
8)81 
8251 
81(J 
83(1 
8Z8Z 
8240 
8243 
8263 
8247 
83S3 
8257 
818F 

DesCriptIon 

nested irrliy countH 
location of OEf FII 
'Urt of fll dellnUon 
End of FII dehnUlOn 
type of ... actablE beJng allocated 
lot of unable tl;<I1 resulted In alloc error 
end of flb to be <IlJoe.ted 
beglnnln9 of enVlronnent 
hst P .L[II v .. lue 
last P.PLEII vdue 
Q -- optJOn bilSe I; 1 -- opllon ba~e 0 
progrJn countu 
10cHIon 01 hIe to b~ allocated 
n~ne of fIb to be doclled 
10c.tIon of current fU,,"lng file 
[UHent .Iloc POInt lor ~rr .. y pn;meters 
curr~nt top of SUd_ (Rll) 
ne~t avaJI~ble Icc 11'1 envlronnent 

V.AllO -- token chu >~ 57 (ottd) 

t.10 (ross References 

lt~n0'1' nini9~nenl Oocunent 
Intemil (ode [",,,,pIn OOCHl'ent 
Hindi {.ll Oocul1el't 
Scurn hie 
Globil hie 

9: 17 pn THU.. 3 RUG .• 1978 

RH"n[n 
RH"l([ 
RH"HbI 
RH.!PAl 
KRAf.LO 

POII'"r Rlloc.tlon 

" 

pos of store 
vdul p1r 

,,1 

2 bytl I'd id!!r of 
It 1n VPA 

" 

FHEHO 
{f1lR31 

MDTE1: the pHiI' count/type is fonl.Hed u; 
811 7-811 I I'IUl1ber of p.raneters in definition (K2) 
BII 0 type of fUnctIon, O'nuneflt, I=string 

9:11 Pit THU., J RUG., 1973 

" 

£nVlrOnt'tntill Allociltlan 

+-----------------------------------------+------------------+ 
I I I 
I P.oy.iI" EnvI.on",n, RUocilhon I (H~PTER 2 I 
I I I 

-- --- ---' ---- ------- -- -- -- -- ----+ --- --- ----

2.1 Definition 

OeflllltlOn: EnvI.onnenld dluCiltion is tl;e second ind h~t step 
In progfiH allucatJon. Th)§ process hilS the n!sponslhllity of 
{ruling in enVIronl'lent (vifuble villuE area alld a control 
block) 10. the progran M"ed In PRIIRME. 

The envHonnenhl structure for each type of varuble i~ is 
follous: 

NunenCi: 
Real -- ught byte vilue field 
Short -- fllu, byte vllue held 
Inte9er -- th.ree byte value held 
Array -- held Ien9th IS detenl1ned by the 

nunbe. of elenents 111 th~ ~rra}' hnes 
field length ,lUott!'d fa. the typ~ of 
VUJibh. 

Stnn9S: tuo byu ~C1ud length-fald follou!!d by 
the ch.irilrter fJdd, Ilhos~ J~ngth IS 
d~1 lnsd 1n the Iti" len r uid of the VPR 
ent.y. 

9: 17 pn IHU., 3 /lUf.., 1918 

" 
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[nvHDnll~nt .. J RJlDcltlon 

2.2 RoutlnH imd POlnt~n 

POlnt~rs: 

NKTnEn ~ the top of the enVlr(lnnent sUck. This U (lnt byte 
~bon uhfre the next envlronnent ulli be jnserted. 

FUVRRS ~ .. pOinter to tht [[8 of the turrent envlronllent 

Routlnes: 

ENVRLO ~ dlocltu the I!nvironnfnt for the Pro9rilll in PRNAIIL 
[ .. 11$ PUSHEN to .. Hoene ro(ln .. nd bUild the [C8, 
then 90n to INIVLP to Inituhn the v~rublf vilue 
~re ... 

PUSH[N - diocltrs ~plce for thl! envltonnent H NllTnEn Ind 
buIlds the H8. 

INIVLP - drtfrrllnes the nature of tht v .. rJilblt ind Inl1I1I11" 
the v .. rubh·s en~Ironntnt .pproprutely (nros the 
field Ind uts the Mst 51gnlflunt byte to -1 for 
nut1trlC varnbles, bhnks the Fuld .. nd sets the 
Itngth to -1 for stnng v .. rubles). 

NOMAS 
NOt MAnufacturer Supported 

nclplent agrees NOT to contact manufacturer 

9:11 pn THU., 3 AUG., 1918 

[nVlronHfntill RllorlOtlon 

".4 Rllo(at~d Structur~ 

To det1on~trate the Internal structure of in ,lIoclOted 
prIl9r .. n, the filII mung BaS1C progran and lts dloclIted fom 
lOff $uppiJed. 

P.LEN 

" 00 

lIne 10: 10 

LIne 20: '" ,. 

llnt 30: lO 

" 

" 

10 A4:I'I 
20 81:'hl th~re· 
JO nl1.1):)'114/2 

RLLO(AT[O STRU(lURE (Internil) 

neHDry lot .. tlon: BS9) h 

_. PUI u 

P.PliN P.(lE.N P.H[N P.SPAR 

14 00 00 00 f2 OJ 00 00 

Henory 1(1(0111on: 8S9B h 

.. PROGRRn .. 

00 06 11 ,,, 00< " 08 0[ 
WI plr 

00 OF 13 ,40 00< " 08 68 
81 ptt 

" .. " 71 " " " 
00 " " '51 00. " " 00 

nr.) pIt 

" 00 00 OR " OJ 00 00 

"1:17 pn IHU., , AlIG. , 1978 

" 

00 

" 

2.3 [nvlronn,nt,! Control Block 

thf ([8 It I block IIjthin In envlron"tnt th .. t tonUine 
infomillon .. bout the .. l1ocltfd file. Ih, ECB is the fInt 30 
bytes of the environllen, Ind 11 bUilt and v .. !id,ttd by the 
T'Qu\lni PUSHEH, The foUOlljng illustr .. tes th~ Itructure of 
the [CD, 

8ytu 

'/1 2" ./' , 
7 ./. 
10/11 
12/0 
14/21 
22/21 
24/25 

" " 28/29 

Milll! 

E.LEN 
[.PR[V 
E.RnEn 
E.HNT 
E.GeNT 
[.EREM 
E.ERPC 
E.ROn 
E.nOn 
LATN 
LI'CR 
E. STRT 
[.DATA 
E.DATl 

Drscription 

lengtl"l of environHent including the [CB. 
len!lth of previou, block. 
reurved·n!lIory (RESnEn) aUllc .. ted for progrl" 
fORINEMT (ount 
tiOSUB count 
ddren of code 10 b, IHeeuted upon ~n OH ERROR 
kangll1Jo PC ,rter .an OM ERROR 
ROn nunber of HothH progr'lI 
nille of the Hother prog'"'' 
RIO for cont/run 
PCR fot cont/tun 
turrent st .. tU5 (RI6) 
loution In current DATA line 
pointer to current DRTA line 

9:11 pn THU., 3 RUIi., 1978 

" 

E'lVirDnnentd AJlocation 

'49 00< " " " 00 00 " 08 " R4 ptr 

EMDUNE: .. " " " " 
HenDry Location: 8508 h 

U VPA U 

HiH! ,,, 

"" 04 01 lE 00 

H.ne na-.: Len ,,, 
BI: .. 02 ,. 00 " 00 

N~ne l(1t Ln niM Rou nax Col ,,, 
ML }: OR OD " " OR 00 OR 00 48 

Mnory locatIon: 8634 h --) fUVRRS 

U [(B U 

LlEN LRnn Lf(HT E.(i(HT LEREM 

00 

" .. L PREV 

IF 00 

LRDn 

00 00 00 00 00 00 

E. ERPr 

00 00 

LRTN 

., 00 

V .. I 114: 

Lnon 

00 00 77 6f 7Z 68 " 
LP[R E. SIAl E. DATA E.DRTl 

" 00 " 00 00 00 

U EnVlr"OllHent U 

00 00 S9 5) 26 59 41 

"1:11 pn THU., ) AUG •• 191B 

" 6[ 

" 

" 
HP-75C Description ard Entry Points 

" 
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V~l as: 08 00 " " 20 74 " " 72 " 
,. 10 20 20 20 20 

20 20 ,. 20 20 20 20 20 ,. ,. ,. 20 20 20 ,. 20 ,. ,. 
Vi! M(O,O): 00 00 00 00 00 00 00 fF 

M(O,1): 00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 

"(0:5): 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 

"(0.10): 00 00 00 00 00 00 00 fF 
n(I,o): 00 00 00 00 00 00 00 fF 

n(I,! ): 00 00 " .. " " " 41 

00 00 00 00 00 00 00 fF 
00 00 00 00 00 00 00 fF 

Refer to tho nel10ry Managenent Docunentation ,,, • discusuon on the exutence alld nrl/cture of the ennrantlen1aI 
!!;hck. 

9:17 pn THH., 3 RUG., 1978 ,. 

EnvJ'"1)nlllmt~1 Alh)(~llon 

hbl~ of (ontents 

Pr09',O]1 POInter Allocation •.• 
1.1 OYHYleu ••••••••• 

1.2 Variable Na .. e For.. . •. . 
1.2.1 Internal Structure ..... 

1.3 V.fuble POinter Entry ...•.. 
1.'1 Progra .. (ontrol Block. .. . 
1.5 OHllouted Vs. RlIocoited Pro!!ra" . 
1.6 lIiJor Routines 
1.7 Proadure.... 
1.8 Globals ..... 
1.9 Hindi ( .. lis. 
1.10 [ross R(Ohrences 

Pro9'at! [nViron .. ent IHlocation 
2.1 Deftnl tIot! . . . . . . . 
2.2 Routines and POinters. 
2.3 EnYHonnenul Control Block. 
2.4 Allocated Structure 
2.5 Globils ..•.. 
2.6 Handl (alls . 
2.1 [ros~ Refe~nces . 

9:11 PM TltO., J RUL., 1978 

• • • • • • 1 
• ••• 1 

1 
1 , 
1 
8 

" 13 
t8 

" t8 

19 
19 
10 
2t 
22 
15 
15 
15 

2.5 Globals 

fWRRS 
LUUAY 
LSTELH 
l$TPLH 
NI(Tn[n 
PRrILE 
PRHAME 
ROnplR 
I!THOLII 

loCatIon 

8251 
1lB£ 
nc] 
83(1 
8253 
8243 
826] 
82113 
83eo 

GLOBRLS 

DescrIptIon 

pointer to turrent environllen! 
YJrilbh nenory lULl'), 
ching. in enVlronnlnt Ihe 
lut yilu! of P.PlIM 
neKt byte In fvuhbh ustr nenol}' 
loc of par,"eter flIt 
nine of piraneter Ule 
rN loc Df curl'l!nt ROn 
I~tendecl U[UAY fhg 

V.EAlO •• This hind! ull is generated under IUD up.r.t. 
circulutinces. 
1) the current viriabl, is N)nott 
21 lhe current ... ariable is II strin9 ;lrr.y 

2.7 [ross References 

Menory nanigenent Docunent 
H~ndl Cdl Docunent 
Sour(t flIt 
Globd fIle 

9: 11 pn THII., 3 AIIG •• 191B 

[nVlron"ental AllocHlcn 

The Buzzer Driver Softllare 

Rnn Young 
07 f09/82 

RH"IIEn 
RH"IIDI 
RH&EAl 
KR&GlO 

\000Q0000I1000001100000110000000·· "00' 
OOQOD0I100000QllfJOOOOOOOOOO/ 

\OOOOOOOOQI"OOOOOOOQQ/ 
\000000 10000000 

000001 OOOf"" 
00001. 00 
00001 OVOO 

0001 I 
0001 
1001 
1000 
000000 
''00000000 

"00000. 
"0000 

15 

HP-75 Description and Entry Points 7 
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BUller !Inver 

The bttp codt lIyes Jrl tuo fdts (kR-BEE & KR-9['). It LIas 
.pltt up 10 din .. BE' to Ill' put In slIitehIng ron (fruing up 
lIore non-sultcllln9 SPiCe). 

Th@ btl'per 1$ .ccentd In tuo IIi)'S: 
1) the Sy5t~ .. routIne SIBHI'; STOHP un up tlehult 

p.riMeters .nd td\s the B[[P[R fOLlUne .. hlCh 
dOH the utud drivIn9 of the buper. STOEEP 1$ 

und for the error beep by the 5Y5tt"_ 
2) the user COllnand B[[P; OfEP t~hs the u~er input, 

{'instates it to Intl!rni~ fol1'l ind calh BEEPER. 

OHP PIll'51'I, e~ptcts pHinetrrs of forn: 
I} keyllord ON or OFF. 
II none; frequency lind duntion ue Un, ,lS STDEEP. 
II 1 nU/.bl'r; Interpreted .s frequency, duntlon ulle 

as STeEEP. 
4) 2 nUMbers; frequency nd dur~tJon. 

Beep rURtin, hindles the picolneter, ,s: 
II set or dur BEEPOI( f hg. 
2) get dehult frequency and dur.ltlOn, beep. 
3) 9U default du';Hlon, b~~p. 
4) beep. 

Our"Uon 15 (onverted {usln9 th~ O!lE7PR routlnel to" 5-bytf 
bln.lry n\JMber uhHh IS "dded to the (\Jrrent rul-hne clock 
..... Iue to get the absolute tiMe to qUit hellln9. The BEEPER 
routine checks thIS Y.llue a9,Hnst the torrent tine ,very 
half cycle to see If lie ha~, e~{I!eded the .. b~olute title (If 
so, II, qUit beeping). Ihe ~alue IS s;",ed In UDBRI( to .llIou 
.. dock rolloyer to adjust the "bsoiute title appropriately 
(see KR"Cnp for nore Info on rolloyer)_ 

Frequency IS con~Hted to haif-cyde counts ulth the forHuh 
C"l&3OOfF-16. Thu returns II count for the nUMber of tytbs 
of the Inner loop In BEEPER. The 16 15 !ubtracted to (O"pen­
s .. te for the OYHhud of the outer loop betuHn half cycles. 
lhe routine KEF uhuh H called by SlOP (called In BEEPER) 
b.ls been spetlally constructed so th.lt both pOSSible p.aths 
through It t.lke the UI!P len9th of HM'. ThiS prevents the 
pltth frOM ch .. n9lng If. user hl15 • key IIhlle ur "re 
beepln9. Thp nunbers 28300 .Ind 16 litre found a1gebr.ucillly 
.Ind hn~ tunfd by expetlnMtitlon. They should produce tonn 
"h1[h .Ire rusonibly .(tuute In the 10 .. fnqenoes. AboYf 
.bout 1000 Hz the anurac)' beginS to de9rade. the na~ltIu~ 
frequency IS approxln .. tely 1700 Hz. 

K!1"BYE p~ge I 
FollO"lng 15 the nquence of steps ue take uhen Lle're putting K .. ngaroo 

Mary Jo HDrnberger 
7/12/82 

Going to sleep In Kangaroo 

There Ire geverd lIiY' to go to slrep In k,iR9"'DO: 

nethod 

,) type BYE 
b) U5e BYE in a progUH 
c) 1ft nachlne tltte out 
d) get very lou batteries 
I) prus shift-AIT" 

correspondin9 'key' 

BVEKEY 
no key (Bnic runtine routine) 
HAPI(EY 
NflPKEY 
NflPK[Y 

Slup node un be entered either froll the Interpreter (runnIng the 
BYE token) or the Mode slutcher (HAPKfV or BV[K[V seen any tine lIe're 
looking for inpul). 

If our pOilU u ok, there lire 3 thing. that could keep us froll goin9 
stral9ht to sleep after fnterln9 the sleep code: 

b) aliPolntllents due 
and nothing runnln9 

t) sleep HAIIDJ (lI11 

actIon 

11111 eXit the sleep (ode and Junp 
to uhere tiner uu set up to 90 

11111 exit the sleep tode, take Cife 
of the apPOintMent and then call 
the sleep code Igiln 

could possibly be set lip to not return 
to slup code (see lIunlng belou) 

There are "Iso a feu other obscure uays to kup us fro" goin9 stnight 
to deep. Thue Indude nodlfyin9 the V. LOOP HANOI call in th HPIL 
r"'ne-sending routine so It doesn't return, or chan9ing any of the 
interrupt service routines. SUrH CHflH(.£S SHOULO ONLY BE ATTEnp1[D 
BY QUflLlFIEO PERSONS IIITH fI FULL UHDERSlflNOING Of THE COnPLHfllIDHS 
IINOtV[D. 

to sleep, frOM uthu the BVEKEV or the HAPKEV. 

fI) If BVE typed In cdc Mode, stall the talc pr09r~M. 

If the user types BYE In calc node, ue uant to stall the cdc prograM, 
111 "PPolotnents uJll be pfocessed. (RppointMentS .ren't processed if 
ue go to sleep uhib sonething is running.) To do thiS, ur stall 
the (.lIe prOgri'" set up .. 8VEK[Y as the pendIng key, and nturn 
to'the Interpreter (u, fHt the BYE token that \le're f~etutlng). 
The InUrpreter returns to EDIT tlode input, uhlth sees the BV[K[V, 
.nd returns to the "ode slIltcher. The lIode sullcher sees the BVEk[V 
.nd sends UI to sleep node "gam, thIS hOle .. tth nothing runnln9. 

B) Tum the HPIt" loop off. 

Rfter ~e have taken ell'" of BVE in edt "ode, the BVE "nd HflP keys 
function the SiMe. fItst ue set the 'test loop before tlsln9' flag, 
in (.se thf us~r hu turned off the HPIl devlCU on the loop. Th18 
kups us frOM ualtlng forever (or until the batterieS nm dOlln) for 
a frane to retum fron .I dead loop IJhen ue' re In StllNOBV ON node. 

1f there are any DISPlflV IS devices .(tllle, ue need to unllsten then. 
Before sendin9 the unlisten, ue test the Integrity of the loop ~ith 
"n lOY. If the loop.is ok, lie clear the 'test before uSln9' bit and 
und out an unluttn. (The 'tut befort uSIng' flag lul1 be set 
.Igiln liS soon ~s anythIng I1Mes out on the loop.) 

() Take cue of hMerS and appOintMents. 

(If ue are beln9 forced to sleep because of Jou pouer, lie skip thIS 
p~rt. ) 

First ~e tn9ger ;iny devices that have set up • conparator InterrUPt. 
If there .re any pending tillers, lie set ull an EDIT key, and retum 
to uller. ThlS 11111 cause Kangaroo to execute 1-lhatever the tJMtr 
uas· set up to do, th~n go to Edit lIode uhen dpne. (ThIS does HOT 
return to sleep Node, untIl .inother 8YE~EY or N~PX[Y IS done.) 

If ue're not running" progr",", we look for and process ~ny unproce$std 
pending ippolntl1ents. If ue fwd one, ue 10id up a NflPXEV, ind 
return to the tallH. 1h15 11111 (illSe ~ingaroo to CCOroe bid through 
the sleep code uhen It 15 done ulth the apPOIntMent. 

Hate th.t u~ "Ill nevfr process both" tl"tr and an apPolntHent, unt:e 
tillers are only ~ct1ve uhen i prograM )S running, .nd .IPPOlntl1ents 
Ire only processed uhen I prograM 1& NOT running. 

0) Dlubl~ the eOMpu.tor Interrupt. 

Ue 11011 dUibJe the COl1Pintor Interrupt, to MIniMIZe the ehiOet of 
another (OMparator Interrupt beIng sUYHed In the Interrupt SHYICe 
routIne, but not getl1ng triggered before ue 9() 10 sleep. ThIS 
uould hiye the eHect of thit Interrupt (hI's s .. y i l1Mer) bung 
Ignored untIl th~ usn uake us up igaln. Jf the USH had been 
dependln9 on the tIMer to 1l00ke hIS lIochlne up, thlS rould be very 
frustutlng. 

KR·'BY[ page ~ 
Should i COMpiritor Interrupt COMt dup betupen the HOlt the (onparatar 
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lnterrupt U da.bhd .nd the I1He lie go to !lup, It 11111 cau~' the 
h.rdJJire to overflde us IItlel> ur try to tell tht pOller &upply to pllt 
Uf to slup. Inned, lie uill retu~n to the u,keup code, dnost u 
If the U$lr hd hit an AlIN key Innedutely .fler lendIng U5 to 
lIup. lht difference htuetn thu and a regular IIak,up 11 th.t tht 
dugnosuc ron 1I!l1 not be called •• nd the Icd uIII get clured a 
httle liter than II~IId. 

E) Do the Sleep "RHDI cal I. 

lie do • KANDIO cal! (VRl V.SLEE) to ht ttl! ron. knOll that lIe're gOlng 
to s.hep. (If any ron$ II.nt to do anything IIlth the COHpar.tOr, or 
don't phn on "'tumIllg to the sle,p [ode, i1 H up to then to 
rt-en.ble the COnpH.tor interrvpt.) 

F) Put out the lou batteries lIaming If II' hIve loll pouer. 

If lie UHe sent to sleep because of loll paller (PURFl(': nonzero), lit 
put out the 1011 b.tteras lIaming nl!S5Ige. 

6) (heck thr HPH loop igun ind tllm orr ttlt KPIl chIp oSCill.tors. 

lie .tt t"e 'c~tC~ lotl~ befa", USIng' fJig '!!.iln. Ind ~le.,tI the 
unJut~~ sell"e~ce II ttlere are ICtl~f OISPLR' IS de'lces. Thn IS 
do~e 50 "I' hil~@ th. no~! (urnn! InfornlUOn pos~lble uhen lie go 10 
sleep. 

Frtl" 'lOU on. no frlnes uill be nnt on the KPH loop untIL lie ulke up, 
SO ue turn orr the chip oSCllhtors. 

H) Do nUnlllfleOU$ house~eeplng. 

Flnt ue dear tht LETSH fllg, IlhlCh 1$ the Hilg thl tells Kangaroo 
thilt ther' 15 sonethlng in the LCD. lunng thu flag tet uould 
(Iuse KiiogiIToo to not ISsue the prOMpt at 1I.l.eup, b~heYln9 
thilt thue UIS SOnethlllg In the LCD that the user uanted to see. 

The global lnl"Hupts are then dnabhd, lind the (o"parillor Interrupt 
IS reenabhd. 

The 'key ,ulhng' bit In W(L1RD lS cleared, just In Cise SOMeon, hit. 
kty aftH the liVE, 50 thl key doesn't pop up In tile L[D ulltn Ul' 
Ililke up. 

I) Save rtglsters ind conpute the checkSUM 

LIe UH • place for the checksun on R6. and push our lIa~eup .. ddren. 
Ue tllen Slve nglster$ 6,10,12, ind 16 ln tnrnn2. LIe no" cdruhte 
the checksun hOM 10 bytes past the R6 stack to the 100st uord of 
aVillhbb, nMOty (lUAnIn) and store the checksun In the SpiCI! 
reserved on R6. 

J) Pul us to sl.ep. 

Rnd list, but not Il':1st. ue lIute the propH values to the pouer supply 
stltUS byte (PSSO) to set us to light ,md deep sleep. 

Run Voung 
07/09/82 

OOOOOOQO 
OQOOOOOOOO'OQO 

OOOOOOOOOOOOOIlOOO 
DOOOGOOOOQOQOQQOQODODII 

00 IIDDOOOOOI)OOOOCOOOIJIJOOOOQO 
\0\ OOOOOOOQQOOOOUOOOOOOGfJOOQQOO Q. 
00\ QOOOOOQQOOOOOOOOOOIJIJDOODIlUOODQIl\ QQ 

DD\ • QOOOOOOIJI)OOOIlDOOOOOOUOOOO~OOOIJOOOO\ \0000 

ag~~OQijQoo~~~~~~gg~OQQO~~~~:~~~~:~:~:::::~~~~~~~QOO~~~~~~~O. 
0000000000" OOOOOOOQOQOOOOOQOOOOOOODQQQOOOOOQCOOOQ 

\OOOOODOOOOOQOQOOOOOOOQODQOOO" "00 ' 
OOOOOQOCOOIJOQOOOQCCQOOQQQ/ 

\COOOOOOQO,"OQOCOOOQQ/ 
\000000 10000000 
000001 ooo/" 
00001. 00 
00001 OVOO 

0001 I 
0001 
1001 
1000 
000000 
''00000000 

"00000. 

"~~ 

thIngs uUd: 

Globah: 
~nonuro l' tonethlng In the LCD 
-nonzero if lOll pOilU 

LITSEE I byU 
PURFlG 1 byte 
tuAnEn 2 byte& 
SVCURD bl1l1O 
PlSTRT bitllO 

~addrns of hn IIord of aVlilable nenory 
~1 l' key lIuting to be seen 
~1 If lIust ttlt loop bfore uung 

[!lu.tn: 
V, SUE Iqu 03N 
BVEK£'" Iqu FEK 

~eytnt nunbtr for gOing-to-slnp NANDI ~.U 
~kty generated by B"'E 

NAPK[V ell'" ROH 
[[InKY IIiU 83H 

110 addre5$u: 
'PSSB did FFSZK 
6INI[lS dad HOIK 
cnpSB dad FfSOH 

"'Jor routlnes: 

=kty generated by Shlft-RTTN 
zkey generated by EDll 

~pouer supply stitus byte 
"global Interrvpt duable ilddrus 
:~OKpar"ar st.atU5 byte 

811. 10 KWll 
nUll I~ KWH 

Intry POint for eYE token n,.nlln, rauunl 
1"1..,. pGH'1 fer ",APH.,. 

.nd BrEKty ""en uen In Mode $1I11'''er 

Relatld roullnu: 
UAlTkV In KR&IO la.ds HAPI(£'" If tilleout IIhen "iltlng for Input 

(th, Hode sllitcher) 1f NAP or BV[ k.y seen, 
s~nds us tn sleep code 

IIOO[k.,. in kR&nOD 

PIIRSIIV In klUlO!.l sets up pOller fllg to indteate 1011 pouer 

Relat~d dOCUMents: 
See 1100 (hip [AS for nOll! inforn.tion about the PSS8 ind CnPS8 

BOUtlD 
RegIsters: 

Globa1s: 

Subroulines: 

DescriptIon: 

kR"BV[ 

R34!35 pOInter ttl ran (2K Inlrtn~nts) 
R36/37 5CraHh 

TOPRon I libel In kA&TOK uhlCh is the first 
byte of tode In the top rOM (561:) 

none 

Starting It 321( and lfltrenentlng by 2K 
steps, get 2 bytn fron rilM. One's cOMple­
nent the ftrst byte, ~rite theN back Ollt, 
ind coup.re uhit II~5 urllten '-llth IIhit IS 
Ictu.lly Ihen. If they are not the SlMe ue 
hive found the fIrst byte of non-rln and are 
done. Otllerul$e, one's conpleMent the fU$t 
byte ~9aln, .nd rtstore the Orlglnd r.n 
conHnts. Then IncreNent and try again If 
not ilt the lop of ran. HOTE: the co,,­
pleMrntlng of the fIrsl byte is done 
because. If there 15 no ran lie 1I111 reild 
bark the hIgh ordn byte of the addrt5S 
tulte. !.Ie lIant to Hike sure the tllO bytes lie 
urit' out ,re different so thit flf there is 
no riH) lie ulll reid back the nne (2nd) 
byte tllice and g,1 an error IIhen II~ do the 
conpare. 

page II 
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(H[(I( 
Reguten: 

&lob~ls: 

Subroutines: 

~eS(rJPtJ(>n: 

ROO/OI pOlnt~r to end or rl" Spite to be 
sunn~d (physiuJ tnd of IIeMory found 
by BOUND) 

R02!OJ Strltch 
R14/15 pOinter to beginning of rail spicr to 

be SIJ" .. ed (current n~d. pOinter • 
10 byt~$) 

R46/47 .I(cuMulator for checksull 

UJflnEn pOinter In kRAGlO to hst 1I0rd of 
rin (II) 

sunIl. slInlllng routine In KR!(RD 

&et the begin .Ind end pOints fltr the 
checksu .. Ind uU the sunning routine. The 
sunning routtn~ 11 1 loop IIhHh gets 2 bytes 
OIt.l llne ind "dds then to it 2 byte le­
cunuhlor uUh "np .round C,lOrry. If lie 'Ire 
sunning ,n odd nUllber of bytes, the e~tr.l 
byte on the end n dured before the add. 
The loop contlnue5 unlil our un pOinter 18 
>= the end JOCitJon. 

HP-75 InstrUtUDn Set 

t ----____________ _ -- t ___________ -- - ________ f-----

I Syste" (OHlland PI BR:>I( Sutettent PI BRSIC , I I Funt tlon 
t- _______________ -------f------- ----.----
I 1l0JST 
t IlLflPn OFF 

IltflRn ON 
RSSIGN 10 
IllnO 
DEEP OFf 
DEEP ON 

'" [A' 
(fiT Att 
[AT (IlRD 
Uflli lOOP 
(LERF VAliS 
(ONI 
(OPl'... TO 
OffAULl Off 
DEflltlLT ON 
OEr kEY 

I OELAV 
I OEL[TE 
I (lJSPLAV IS 
I [011 
I [NDLIN[ 
I (XA(1 
I [xTD 
I HUH 
I f[HH KEY 
I IIIIlIAtI1E 
I liST 
I lIST 10 
I lOr);" 

HARGI" 
nER&[ 
NAnE 
OFF IO 
OPIION AN(;LE O[&IIHS 
OPTION ANGL[ RADIANS 
PRCk 
PUS I 
PliSI 
PRINIER IS 
P/lOT[(l 
PUI1&( 
PUIfIIN 

I RENAME. .. 10 
I R£HunB[p 
I R[S[I 
I RESTOR[ 10 
I RUN 
I SET 
I SIRN[,I:lY Off 
I SlllNDBY ON 
I SI~T: 
I TPfI[[ FlOU 

I ASSI~N H 
I BEEP 
I (Jill 
I DflTn 
I OEF FU 
I DIn 
I OISP 
I OISP USING 
I END 
I EN~ OEr 
I FOR ••. HI. .. STEP 
I &OSUB 
I &010 
I If ... IHEN •• HS[ 
I InflG£ 
I IHPUT 
I INTE&ER 
I LEl 
I LIT F~ 
I NUT 
I orf H~O~ 
I orr lIlIER N 
I ON ERROR 

ON TInER. 
ON ••. GO~lIB 
011 ... (.010 
orllOH Bn~E 
PaP 
PRINT 
PRIN! • 
PRINI USING 
Pur 
RflNl)onll[ 
R£AD 
Pur 

I RRNOOMIU 
I READ 
I R[RO • 
I REAL 
I REM 
I R[$IOR£ 
I R{STORE II 
I ~[lUPN 
I SHORT 
I SlOP 
I UAIl , , , , , , , , 

"" R(OS 
RNGU 
ASIN 

'" (IlU 
{Ell 
(HI\' 
(0' 
(OT 
es( 
DRl[ 
OR1(1 

'" ,ps 
[RRl 
ERRN 

'" flOOR 
FP 

'" '" JP 
k£VI 

'" I lOG 
I LO& 10 
I nRlI 
I 11[11 
I nIN 
I nOD 
I Nun 

'" I PBS 
I RRO 
I Rno 
I RIID 
ISH 

''" ,I' ". STRI 
lA' 
lA' 
TIn[ 
Hn[l 
urR[I 
VAL 
Vf~I 

&entrd Oper,lOllon.: 

TRRCE orr 

On coldstut. the syuen COIU, BOUHO to utabllsh thr Ini­
tial raM un. hch tin! the systen goes to shep, it 
cdh CHECK to checksun ill ran (nlnus • SMall pirt of th 
Iysten suck) and uvn the ruult on the shck. hch tllle 
the systen ulkes up. it caU5 BOUND to dtter"lne If the 
user has th~nged th .MOllnt of rif1. If 11 U less th~n 
lut tiHI! a toldst.rt IS forced {unte things (ovId be 
d'f1iged). If it .is the ""ne or Hore, then tHEO: IS cilled 
to cOllpute the checksun of the IIIOllnt there list tiHe the 
lysteH uent to dnp; the result is conpared to the result 
lived on the &Utk uhih gOIng to shep. If the re$ults 
'Ire not the une a colds tart IS forced (sOMe1lung hiS been 
daniged). If the ruults ire the sane nenory is adjusted 
a$ needed for the neu ran. the neu fin SlZI! is uved. and 
ue go on uaking up. 

TRRCE VRRS 
TRRNSFORM .•• INTO 
U"PROTECT 
inOTH 
YERR f-------- _____________ -_. ________ _ 

[Ollparator drIve.- softuare 

Raan Young 
07fO~/8'l. 

00000000 
0000000000000 

"0000 
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Tht COl1pirilor is a hudua~ devict uhuh inteut1! lIith th. 
red tl"e dock ind CiUSfi an lnterropt IIhenever the value 
In the dock JS ,: the yalue in the COl1pantor. ThlS ,UOIIS 
the softllne 10 lnJ1i1te .vents ,1 a Un! $peuhed by the 
unr. The PQcket 5~eretary, tIne node. and ON TInER shte­
.. en1 are ~""npll'S of the things uhleh un be done. 

The hi.dune only h,ndlu one v,lue ,t .. 1ure. Thu nuns 
thilt If 'IDre th,n one tonpotrator deyiu ('ppointMent. tJner, 
etc) unts to use It, there is a confhet. Iha codt 
rtsolYes this conflIct. It presents the cllrrp,r,tor deViCes 
uith a tOnpifator "aChlne "hlth handles Input In the forn of 
tilgsed enHIU hndlutJng ounershlp) and inforns tilt ollner 
"hen thit entry is .chve. the .. athlne un hindle 8 dif­
ftreot deVICes (5 ,re used by the nunfrane, see extenuon 
lichon fo. nore). and 011&0 h.ndles the rollover of the RT( 
(once a yur). the lnltultlitlon of the Rlt ,nd ,holut. 
tiMe u h.nd1ed by liME Modt het KR'"TfIt for nore). 

USige of the nachlne toousts of sending ,n entry to it. 
fhgltd "lth your a"ner nvnber (ne CIIPfHT Uttlan for 
nore . Llhen lh.t entry becoHes the next vdlle to b. natclled. 
It IS lo.ded Into th COMpn.tor lIardll,r" .nd uh~n tile in­
terrupt h~ppens. th~ flag toorespondlos to that entflU 
ouner IS set. (nP(HI; checks these fligs ind calls the 
tngger roulinr for the ouner of each en1ry needing servICe. 
[ntrles [in be .bsolute or relillve fine. depending on the 
ouner, and sOl1e have iutonaHc rel!ntry. 

[OhPARIITOR snup: 
The ronparator IS Sttup at colds1i1rl 10 have iIll entnes In 
the tabb 0 eM[ept rollover. "huh is set to 1 yur. The 
rollover v.lue 15 loaded Into the COrlp .. ntor hardu.n. 

for that entry. It IS lndewed by the mmer nunber. The fhg 
n.s~ IS added to the turrent contents or (MPH&- to Indicate 
to (np(HK uhleh del/Ice or deynes netd serVice. thiS ,,,n­
pltbs the interrupt $HVICf. the guu of uch deVice n 
handled "hen (bP[HK gets calbd by the syste" ( .. hen ds 
slle). 

lIollo"er: 
Th,s H i specul cue of 1I.terrJlP1 processing. "hlth h,p­
pens once a ye •• for I n.chme that hiS not been coldsUrted 
nore ncentJy. Rollover h,ndhs the proll!efl of the III( bird· 
U.re oVHflO"lng Its count ~uffer by resettlng the buffer to 
o (hird"ire [in count &bout 2.5 yurs). The settIng of 1 
yeilr "15 thosen for a Olce boundary. The current RT[ vilu~ 
IS saved ... "d th~ RTC IS dured. lhe vdue 15 used to iId­
JUst U(lBRl[ (used by UAlT, OHRY, ,nd B[[P for th~ &b$olute 
tl"e 10 q"ltl. The value 15 also .dded to the une b.se. The 
ul,,~ 15 then subtracted fron uch or the ntnes In the 
to";>afator uble (If the value 15 < 0 then the Hlnl""n v .. lue 
of 1 15 10ided). The routine TnRRlV IS tilled to adjust the 
tIMer~. and Ihen the rollovH v.lue IS relolded. 

COMPIiI;:IlIOlR [NI18LE/OISR8lE: 
Ihe co"parator Interrupt 15 eoabled «(nPENR) or dlSibbd 
((MP!J:>Il) "Ithout ilffectlng any of the other hits In the co"­
paritor stat LIS. Thn IS bee'''5e the 1111 "hlth controls the 
bUller IS Jr' thIS stitus, Ind the SUtl!' of It should not be 
changEd by the Interrupt th"nge. 

(OMPRFRIOR [HW(JN/;: 
The fligS uhlCh lodle"e tOrlp"ator deVIces fhil nud ser­
VICIng are kept in (nPH£'. (np(HK thecks these fhgs (If 
NO(H[K IS OJ and nih the appproprute raullne to IervlCt 
the devICt. (hP(HIC dlo dtilrs the deVICe f1.>.g (ulth Inter­
rupts dISabled -- to preveot pOSSible setting dunng the 
clunngl indo If ill deVIces h,yt been servlcd, c1ti1rs the 
COMpHator bIt In WOlF/D. All regISters (R20-17J are Sivl!d 
before the deVice routIne 1$ tailed, and .eHortd after­
uords. Rfter the routine ~turns. a ehHIo: IS "ide for pouer 
fiIllu,,' Dr i hy pendln9. Ir so. ue eXit (nP(IlK (tha IS to 
alIo" the uStr to type uhale tonp,ritor Interrupts art 
cunlng In too fISt to strvlte (line node to i pnnter, or 
nllltl"le .hrns)). Othnune loop 'fUund Ig""n to ue If ,ny 
other dtvlCes need servue. 

[lEVIn SEIIVIU RO\.llIH[S: 
In the "iwfra"e. thtre Ire 5 ~trvJ.[e rouhnes: 

RepealIng abrn: CN1Rlft (sfe Pocket 
do(u"pnt,tlon) 

Illirn: RPIFlIG (Sell!" Pt'cJ..et 
do(u .. ~n1i110") 

h"H~: InHtlG ISH KR"lInl 

Senetiry 

conPRJl.ATOIi [NTRY: 
The tOHpnator entry is setup by tdhng (np[NT ulth R40 
contunlng the ouner II ind R41/47 containJng the ,pproprute 
value. Duners Ire: 

o (CT.RlV) rollovtr entry (not used by (IIPEHT) [absolute] 
7 (Cl.RPT) pod.et ietretlry - tine of neNt ippolntnent 

(ibsoluteJ 
14 (tLRPR) repU!lnj darn - tine of next beep {absolute, 

,uta Inc 
21 ((1.(/S) chck/itapua1th - I1n, of next tick (allsolute, 

auto inc] 
2B ((l.1nR) ON TInER - fine of next hner (lbsolute) 
35 ((1.0MI) unused - see extension ~ecllon [allsolutl) 
42 ((t.ROJ) clack .dJUit - IlMe of next idjust to RI( [in-

terval, auto inc J 
49 ((T.flnt) unused - sre extennon section [interval) 
56 (O.t'M3) unused - SI'! extenSllln section [l.ntervd] 

absolute E 11n, 11 tonp'n!d dHttUy to clock 
Interval : Hne IS added to current clock to get .holut. 

value 
auto Inc E entry IS iuton'l1tdly updned by sotre inteNal 

1 set for (I.(/S, 15 ,ec for (T.RPR, .nd the 
value stored In ThEIN( (by (MPENT) for n .AOJ. 

Rn entry of 0 v~ll,Ie "III turn off the dnlgn~ted deVIce. 

After the hble entry hn been added, the hble i5 searched 
for the lou~S1 v;olue, ;lnd thu IS lo.ded Into the COMp"itor 
hudIlJrl!. 

(onPRIIRTOR INTERRUPT: 
The [Onpnitor Intl!fropt routine «(npSRV) hindles the 
prOUSSIng of th Interrupt. ThIS consists of fInding out 
1I~I(h entry Ciused the Interrupt (Since the co ... p~r'tor un 
not be read, the Ollner nunber IS kept In cnpPNT). If the en­
try "u rollover, thtn the rollover prccesSlng is Inltuted 
ill Interrupt tInt (see rollover for nore). Oth! .... IU, the 
conpirJlor blt IS set In SV(URD to lndlute UNite 1$ 

nuded (th15 lull uuse SPY to ull Enp(HK). Then. the 
incr,"ent villut IS fetched fro" TnEIN( for clock .lIjU5tS, or 
fron the servlu tible for repnllng .);.rns .nd doek/slcp­
lIuch. the inertnent i& added to the current lible vdue (if 
,ppropriateJ Ind the nt" absoll1te tine (or 0 for non-auto 
Inc entnes) IS pbced in the lible. Then, the next entry 15 
lo~ded Into the eo"pantor hard"..-e. The serVICI! tible has 
the InCn!nent v.lue. or 0, for each entry, and the fhg n,sk 

Clock: 

RdJust: 

(STRIG hee KII··tM( and Pocket 
SecreUry) 

RJIRIG (see KFI""'M[ and fo110111ng 
text) 

An Ui"p1e fUullne 15 RJIRlfi, Uhlch hindles the doth Id­
Justnents set up by I1Me nadr. RJTRIG cllecks thlo bit In 
PSSTRT "hleh Indlc~tes the type or clOck adJust"!nt (In­
Crt"entlng or deCre"entlng). It then sends the 'pprcprute 
statu~ to the RT( hardtl.re. Tha 15.11 th" needs to be 
done, beCiuse the setup for 1he newt tOMp,rator Interrupt to 
trIgger thiS 15 done auton.tlCally by the COMp~ntor Inter­
rupt routine hdJust is in iuto-lncreMent entry). 

(OhPRRAJOR fIrT[NSIIHtS: 
The conpHitor un be extended in tllO ulYs: 

• The COMpintor Interupt (cnPINT) (~n be used to nodify 
or change the IntErrupt SerVIce fUullne (subject to rOn 
',,!tchlng restnrUons). 

• The trigger IIRNIH call un be used to pick up tflggers 
for non-nnnfral1e e"ent~. ThlS IS done by settIng up .n 
entry UHn9 one of the unused entry codes. Uhen thIS e­
~ent cones due, (nl'(Hk "Ill call HAIIOI Illth event II 
V.£TR&. R20 "Ill conliln • pOInter such th~t (R20+I­
DV[16L) ull1 Indicate the extemd entry code used 11.2. 
or 3). lhe rOl1 uung the conp.r.tor nust deCIde If thiS 
IS Its extema) deVice. seNlce It If so, 'nd return 
III th IlRJIOLD set Ii f serVIced). 

GENERAl fLOU: 
the generd flail of tonp"~tor control l!' as follous: 

• Rn entry is set up for the eonpiriltor and lolded Into 
the hrdll,re . 

.. The conpariltor Interrupt hlppenS. 
• The Interrupt servICe routIne flags the event ,md 10ids 

the ne"t event. 
• [np[HI( det,ch the fhg ilod ulls the servHe routine. 
.. The servIce routine does ItS thing ("pdate dlSphy. Iud 

next entry ..• ). 
• ufe goes on. 
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12 

t"rd re~dtr drher 

lIiln 'foung 
01/13/82 

QQQOQIIOQ 
OQOQQQOODOaOO 

OOQQODDDQQOOIIOOOQ 

c;Jrds nlKable 

"00000. 
"oooQ 

28 Pntui sHtU5_ SUtU5 III pntul sutenMt In­
lorl1atlOr Q·ROO 

29-JO P;Jrtl~1 1st statel'lent. Inlornatlon ibout flrst 
partul shtenent 

Jl-32 Partul neKt stateNen\. Inforna1111n about ne"t 

partlii sntenen! 
]3-34 (ard cht[ksun, Checksun of Cilrd dlta 
]5 Huder chetksun. (htcksun for flie headH. 

Data: ThiS contains the dilta !l.tored on the card. The 
slle of thls held IS 1-650 bytes. 

GENEIiAl FlOU: 
PROIHT/UNPROI[(I: the code for bllth of these co,,,,,nds IS 
the sane. only the fJag IS different (O.unprotpcted, 
aO·protected). The code cills SIRTUP to get thIngs sUrUd 
fs"ve registers. etc), then calls STRT([l to dISable In­
terrupts. pro"pt the user for the urd. ilnd read/chuk the 
liP header. fnaily. URIHR H caJled t(l , .. lte the fh~ on 
the end. INTENII reenibles the illterrupts .• nd [IIOIT 
tll~ns up and le~ves. 

(AI (ARO: the code for thlS connand IS Irlvoked by the Code 
for the (RI <hlen.tlt> cOMnand. IIh~rl the QO"Ha~d deter­
nlnH th~1 the de~IU to be cataloged IS the card reilder, 
11 cills (ROnn (uhnh dOH the OIo.k). STRTUP 'lets things 
U ... hd, then GO(AflO pro"pts the USH for the tUd. 
reild/thecks lhe HP heder, and ruds the "nte protect 
held. IIi' ne nOli rudy to "ad the file huder •. "hlch IS 
done by REAO(R. Then ui' test the header ulth H[()SlIn to 
n.ke suri' 11 "15 .-ead correctly. If It lias. Ole en.ble In­
terrupts. chec" the sub-fornat. and (If correct) dlSplily 
the track nunber, nunber of tr.cks, and flleni"e (thu Ciln 
be recdhd ulth ~hlft-1ET). Then (AllIN outputs the slln­
dard [;Itilo,! for the flle. and 01'11$ unul SIGNIf returni 
1(1 dUll up ulth {NblT. 

(OPY.. CARD/P(RO: tht copy cod. rttognlftS tuo dt~ICU, 
(AR() and P(RO. Thest ire the une. eweept thilt. In the 
use of P(RO. the flit on the t.rget end 15 Hide pnYite. 
The copy c(l"~;lnd lnvoku the cud rudH code uhen It en­
counterti one (t"o 15 ;10 error) c"d reader devltt. The 
code el"ltf'S throu9h (R[I(PY .. huh dl'terollnes the direction 
of the coPy ffron Clrd·l".d. to tud·~tort) and calls the 
approprUle rouline (1011(' or STlJREl. (~(\(PV ilIso hindlu 
the pr""1iHll~n 01 the tarsl'! file by (;IllIng the 
routIne nK(PJl"~ a~ needed. 

lD~d: thiS routine taIls STIlT UP to get things rol1ln9, 
then cilils RUIIIl to get a! Much "e'lOry If IS available. 
The lible for tr.a.cks loaded a ne~' Inltliilad to In­
dJ{ate no tra(~s lo.ded. "hiS table COn!lSt! of 3& 
byte~ of 1. uh(-n iI ,rad IS loaded. the bytf cooru­
pondlrl9 10 thH t"ck nu"l:oer I~ lh.lIged 10 0.) G{J(R~[I 

Th, card ruder hu PIIOTHT. III/PRDUCT. COP'f ..• CRRD/P(RD. 
Ind (AT CRRD is its key uon:h. The genu"i flou of neh con­
lI.nd is giyen here ~nd then key subroutine, uill bI 
diseusud. 

CRRD LAYOUT: 
The c~rd is hyed out u: 

1---------1----___________ 1 ___________ + ______ + 

I liP hnd I uriU protect, file hud I d,t, I ,---------1---------------.-----------1---___ 1 
IIhere uch field i.1 tnded by ,t lust on. 0 'nd It,rtl 
l.Ilth , spend code {the trilling 0 is not p,rt 0' tht 
field (it c,n·t b. re~dl. ,nd lS not Included in the 
count). There n" g"p beluun nch Held. Ind at both 
ends. The specIal code "lid 9iP Ire h,ndled by the h.roll,r. 
(see the card re,der hudll"''!! [RS for "ore). 

HP had: 1hj$ lmlicatu Ihe type of Cud ue h"ye. tur­
rently the only type is IIP[V(100D)OO. This 8 byte code 
tluns HP[V type c.rd, 700 bytes ni~i"UN Itorige (length 
of card ,fter urH. protect). The 0'. Irt ruerved for 
'uture INtension. 

IIrHe protect: Thn indicates uhether or not the card 
Ciln be untttn on. Only the hr,t 2 bytes of thlS 4 byte 
held IS und for the rlig, 0000 : unprotected, Hff : 
prohcted. 

rile hud: This contuns III the Identifica1ion and 
directory info for this card, In .ddi1ion to the 
chl!cksu"l. 

byte purpose 

Sub-fornlt. Indicates a sub-fornat (ie, 2 data 
fields) O:ROO 

2 II of tr~cks. II of tucks In file 
J Trllck II. " of th15 track 
"-5 Tr.ck sil~. " of bytes in tratk 
6-7 File un. , of bytu in enti.-e rile 
8-9 rile type. 8aslc pnlgrin, tel(t. le~, llF, etc. 
10-11 Fllen,ne. 8 chluctlr fi1enaN~ 
18-21 Pauuonl ... charlcter string 
22-25 Tine/date. Date ~nd tine of file cre~tion (2"-14 

ncs fron century) 
26-27 file checksun. To lIake tDpy unique but nultiple 

gets the card going ind reild/checks the HI' header and 
"rite protect. He~t, read the flie huder (REAO(II) .nd 
check the pOSSible error condillons ({NKllfD - too bIg, 
",rong fih, p.assuord. etc). If all 15 ok, cDnpute the 
location for the data tr.ek In the file ftrackll-' tilles 
FULTRK 1 flle start) and copy the d"ta into fib uSlng 

RERDCR. Then check the data checksun to nike sure it uas 
rud ok, enable Interrupts, 'rld cheek to see If need any 
Mre tucks. If ~o, put out the track nusage and get 
the neKt one. Othenlise, straighten up the hle dHee­
tory uith (RifLE fre1e.ase unneeded nfHory), and flnnh 
up uHh [NDII. 

Store: STRJUP beglns the store, then IiEOlltO builds up 
the file header to be uutten on the Urd. fell the user 
ho~ nany tracks they need, and see if the card nane is 
different than the RAn nane (If so use nell creation 
date). Calculilte the lontlon of the d.h to be stored, 
.nd cheeksun It. Then, If not iI retry of the une Ir~ck. 
SCin for the statenent that croso;es the boundary betueen 
thIS track ind the nfxt Irae!.. Saye the oYHlap count 
for the next track .and add the nunber of bytes oyerlap 
in10 thlS trac~ to the fIle header. Next. calcuhte the 
checkSUM of the he"der. 1I0u GO(RRO prOMpts the user for 
the cilrd, read/checks the HI' huder •• nd rUds the IIrHe 
protect. If not Uflle protected, then IIRIHR IS called 
to urlte thl' fde header, and then .galn to urlte the 
data. After enabling interrupu. Check to see II Yenfy 
11 on (aillays 15 for the nillnfriMe). and call V{RIfY If 
needed. Reemlble Int@rrupts after the cill to VERIFY. 
FInally If not the last tr.ack. duplay the track nesSoige 
and go do the newt trick. Otheruue, clean up ulth EN­
D]T. 

Verify! VERIFY nyes sone info to dlou rtcurSI~e till 
of ,one routines, and then calls CO(IIRQ to get things 
gOln9. The flle header lS re~d Into Tnpnn2, checksuMned 
(,gaIMt the original), and t.hen RDlJfV IS called. RDVfY 
r!ads In the daU and c(]nputes a flYlns ch~cksun (the 
dlta IS ntver stored ilny"here. just sUMNed up). The 
result of this checksull IS COHpird to the OrJgln~1. If 
either checkslII1 IS bid, £ 1$ set to Indltite faIlure. 

{RROR IIAII()lIHG: 
There .re tuo types of end re.der trnlrs: hlrd and soft. 
Hlrd errors ar~ eHorS "hleh ;lbort the entire opHallon 
(for e"'Mple, urong pa$suord -. the user "U$t redo the 
copy conn"nd). Sort errors are errOrti uhleh restart the 
current track (ro. e~aMple, ("rd pulled too hst -- U5er 
IS pronpted for UNe track ig.ln). 

Slnce errors can happen at several different places, and 
unknoun le~els 01 the ~6 sUck, in ABOR1 roullne H u~ed 
to restore things to i I<no,," 10cal1on. Several Ite,,~ are 

HP-75C Description and Entry Points 



nved "the beginnIng of the opentlon to enible thU: 
SU8PNT nve$ the nrrtnl R6 pOinter; RlNSV[ savt the d· 
dress of llhere to 90 for i "'try; ind RBlfL& II 
Inl tulued to i 0, 

Uhen in error is encountered, RBfFlI" il set to 1 If the 

,rror IS hud, .nd the error I is p"nd to thi! ABORT 
roullnt, RaORT restores R6 to SU1IPNf ind Checks the error 
type. If hrd. chetk to tte if doing' load (If yel. purgt 
the pirtul file), ind cdl [IIOIT to deinUp. If sort, 
report the error lIith UflRN.R. put RlNSV[ on the stick, and 
return to It. 

SETUP & ClEANUP: 
The setup u h,ndled b), STRTUp. This nils EVil to save 
all regutus used b)' the code, UYU R6 In SUBpNT, ind 
sets NOCHEI:: to I (th15 pll!vents cnp[UK fron dOIng inythlng 
IIhtle IIilhng for the user to hIt RlH). The de~nup u 
hindled by ENOIT. lhlS rolltJne triShs its return 1 return 
to the uller of the ulJer of [NOI1), cJurli the trror 
buHer, sets IIOUEI:: to 0, ind restOn!5 the UglStl!" UVl!d 
in EVIL. 

GHlIli1i THE CARD STARTED: 
STRTeD hindles the Stirlup of the card (GO(AR[! does , 
STR1(0. reads the IIrtte protett, ind sets IIp for the fIle 
huder). ABTnG IS Inltlihzed to 0 (sort error), thl! 
first part of the end pronpt (for- eXi.",le '(Opy TO') 15 
110 tlen to the UP, .. nd then the rest of thl? pronpt is 
IIntten. Then, lIilt for ~ key IIlth SJliNlf. If the k~y u 
ATTN or sh1ft~AI1N, uus~ i hard ~rror IIlth no error nes­
Sige. ktJi the key, and If It IS RTN, stut rudlng the 
urd. OthHillSe, lIillt for ~nother k~y. To shrt. $~~I! the 
current dehy, untl! alit the pull "esSige ,"th no dehy, 
'nd rl?store the dehy. DlSabll! tntl!rrupts fron the ki!y­
boud. co"pirator, ind PIl (poller IS left enabled In use 
the battery dieS dUring the cud reader). ,lnd turn on tilt 
urd readn harduare. Read the HP he~der, ind check to see 
If POUH 15 ok hf Mt, cause hird error IIlth no nUSige 
_. If the pOller 15 ok then aS51111e t1 11111 list for tile 
n!st of thl! cud). See If the hl!ider natches the expl!ttl!d 
huder [tt.e cdl to HpINt( il10llS plugln rons to chlnge 
thlS huder). If ok, ill dane. Otllenllsl", report the soft 
error lunrecogfllzed huder) and r2shrt the truk. 

RERDING/URnIN(j TH[ CRRO: 
The hudllire conm"'lutes vi' tuo bytes of inforll,tion. 
Bih 15 the fIrst byte, ind StitllS IS the ucond byte (all 
ruds and IIrites are Z byte hllnks ruched via FftOIi I/o 
address). lhe SUtU5 IS lnd Ollt is: 

hyte ~nd then a ~hort one for dJ folloulng bytes). If the 
taUnt goes to O. then III" hive i hneout problen ind a soft 
error 15 reported. L1hen READV 15 set. thl! status/dili 15 

rHd and the ready bIt IS durl!d. Nellt the error bitS ire 
thec~ed (If iny set then [RRS dl"tl"rlllne5 uhlCh on~ ind 
r~ports the error _. If thiS IS the list byt~ of i IInte, 

the errors ire Ignored). H~J6Yl ~ho checks to see if ue 
~re It the Ian bY'I! of dlti, ind dears the SHIRl/STOP 
bIt II 50 Itlus 11111 stop th~ reaMunte ~f1er th~ tllrr~nt 
by'e 15 h~"dled). 

GOI!OIlR IS i loop "hlCh Ch~tlrs to see If Ill' h~ve donI! the 
last byte of d,u. If so "rHe 0, Ignore re~d; other"Ise, 
nve/get the doliU. If the urd ruder UiS stopped on 1hl" 
Ian byte, then elllt, olhenuse cdl IfI{TOYT .nd go uound 
iglln. 

RWFY IS. specl.1 rud rOlltln. IIsed b)' the VERIfY Dpera­
tIlln. It uses GETBYT/III1TBVT to rud the urd. bllt Inste~d 
of stonng the diU In ran. It bullds up a tllO byte nunber 
.nd idds It to .n aceunuhtor ("Ith UrilP iround Cirry) to 
bUild up i checksu .. of the dih on the Cird. Uhen the end 
of the field 15 ruched. It feturnS IIlth the cOMputed 
eheclrsun. 

DATA lOUlTlON: 
The sUrlIng pOlnl for data In RAn IS fcund USIng the 
OIR(L[ rOlltlne, "hlCh usn FULfRI( (II~II1nuII Cird II""g1h) to 
delernlne the 10CitJon: 

IFULTR""(fLHEfIlH)Hfth stirl» 

The length of thl! held 11 .1.0 &I!t up by DTRUL 

(HECKsuns: 
The chetksulls arf ,11 done as 1110 byte lIunbl!rs ,dded to ~n 
• ccunuhtor IIlth lltolpirullnd urry. ne heilder {hl!t~su .. 
u~_es the tliO bytl! ",suIt .nd idds the top byte to the 
botto.. byte ror a line byte ruult. For the hnder th15 U 
done by VYHD:>n/H£Dsun (VYIIOSn IIUS Tnpnn2' IIlStud of the 
nonral hle header ran). the dili checlosun IS handled by 
DIAsun. 1111 rouUnes (and the RAn chechult roullne (ue 
kR"CIlf. for "ore) un the sunIl roullnes for tile .lCtud 
conputatlon. Thf Sunil routInes US! RO for an end Vdlll", 
1114 fo~ a pOinter. ind 1146 for tile arrulluhtor. 

n[SSAHS III lH{ USEII: 

RD/~Rf BIlIlO 

(DROST BlIIII 

SIRSTP BITITZ 

unused BIlIll 
SPOHI BUll4 

SPOLO BITliS 

GENERR BIIII6 

A[ADy1 Bnl7 

Stt IndlCatn ~ rnd eperitll1n, dur 
lndlCOItes , IIrIte operiUon. 
Indlc~t .. 'titf l"OH"rOFF") of cud 
rll!ader. Set b), CPU to Inlt1lte c.ud 
reIder, deared hy (I'll te terninite 
cnd reider. 

Set b), CPU to stut COIni reider opera· 
tan, c1u~l!d by (PU to stop opl!ra· 
l1em. 
Thh bit it not uud for 'n)'tlling. 
Set by tanl reidl!r to indinte 'pf,d 
error lin On fut ude, dock tount 
too lou. Clnred by tPlI. 
Set by Cird n!ider til' indlC .. te .pud 
error un on 511111 side, clock tount 
too high. Clured hy (PU. 
S,t to Indlute a gen,,'} cud error. 
such IS Dverfloll. Cleared by (PlI. 
Uhtn set, indic,t" d,t.. buUtr it 
rudy fllr nut ictUS (read fron/llrite 
to), clear~d b)' CPU to lndlute ICCes$ 
caHpleted. 

Oat .. is pused befllUn the CPU and the end vu an 8-bit 
dlt, buffer. For ",ads, REflOY1 IS .et to indiute tlllt 8 
bIts h.ve been copud froH th, urd to the buffer, rudy 
for ucess by the CPU, IIhch t~n clurs RERDV? to in­
dlUU iCCUS hni$hed. For IIrites, READV1 is set to in­
dic.te that 8 bIts h~ve been copied to the card frOH tile 
buH .... , IIII1Ch 15 rudy for the n~>:l 8 b1t$. Til, (PU th ... s 
RERDy1 to IndIcate th.t thl" buHer has been reloadL!d. 

REAP(R ~nd URl1CR ue the gl!nerd rOllllnes for tilking to 
the card reider hardll .. re. They t.;ah as Input the starUng 
pOtnt and nUl1her of byhs to be read (tht St,rtlng pOInt 
15 the rin location ditil IS to be stored In/taken frol1). 
They put the IIIrdll,re In the appropnate node, and set [ 
to lndlute the Hade IE=1 if rud, 0 if uutd. for reids, 
the count 15 idJusted by ·1 to conpennte for the hudllilre 
untlng the last byte iffer It IS shutdo"n (the s'''e loop 
is used for botb rud and IIrIte). For IIntes, the (ount is 
idjusted .4 to IIake sure there i", it trist 3 by111-s of 
pddJllg for htan ind 1 byte of 0 for tltt .hanl",re to end 
it's rud on. The pirineters sta~t Idd~ess, d~ta II-nd iId­
dress, ~nd held tnd address !includes piddIng, etc) are 
conputed ~nd pissed to the gut h~1"1 routInes GfT-
8YT/NIITBVT and GORDUR. (Hotl!: hUn nqulrld thl pad bytes 
"one tine, but dou not .ny 10ngH. HQlle~H, code had 
ilr~ady been frozen by the tille thlS lIi5 knolln.) 

GETBVT/NlIlBYT sends the card reder the stltus/data, ind 

lou into i loop to IIiit for the READY bit to hi ut. This 
001' decrehents i tiH@Out cOllnt linitidIZI!d by IMTOSA for 

the fIrst tIne and then resto",d to lntern.1 count iffer 
uch byte -- th1$ allo"s a lang count to get the first 

handled). Thue.are h~ndled by SZ£nSG, EMMnSG. ind TRKnSIi 
nspectJvely. All routines lise HUnoUT to tnnshte nunbers 
to ASCII, and 1\V8VTS to nave IIesSige portions to output. 
[ROUT- IS used to pllt the l1t$s~ge out fllr the user. 

IHFORnliTION (HECKING: 
InfDm~tJon fron the fill" huder 110 checked dllflng i reid 
to nake sure thit: 

the header lias rud correctly, lOft I"rror 
the 5ub-for"~t 15 ok, soft errur 
the tr~ek 15 part of the fIle, soft error 
In addItIon, If thiS 1$ the first track read: 

the fdenar.e hf glyen) Matches the card, soft errnr 
the passllord {if given} natches the card, hin! error 
the file ,,111 fIt In RRn. hird error 
the typ1!5 hf speod {RppT)) .. atch. hard error 
and the trilck id II IS lo~dd {file checksu .. J 

ThIS 15 done by [HI::IIEO. At the end of the diU, the dat~ 
is checksuned ind ttsttd by eHI::ENP. [HI::ENO ibo updates 
the trick Iud tible ind fInds the nelll nel!ded trick for 
the trick l1essage. 

[NUNDING TilE (ARO HEAOER: 
There are) IIlyS prOVided to eICtend the funttl0ns of the 
card ruder. 

1) V.CARO IIRHDIO cdl. ThlS is ulled frCII TRKnSIi before 
the nesuge IS IIri tten out. It iUO"S pluglM rOnS to do 
post prnressing of i track of diti before the user is 
pronpted for the nell1 one. For eIC;>nple, to alloll .. are 
thin 36 tracks. thlS couJd be used to .dJust the trick 
nUf1ber for the lIser nl!ssag"', and nove the trick frolt • 
buffer to the rul lor311on !thlS assunes the trark IlU 
url1ten IIIth i track nllMber ( 37) • 

2) flPINT( intl!rcept. ThiS 1$ a ran intercept .. hlCh gets 
nlled uhen 'he HP he~der ind/o~ sub·fol11it IS cht'cked. 
IF the HP header 15 being checked then R40/41 contains 
RKP" and R40/47 contuns the HP hndH. If It l!l thl! 
sub-f" .... n. then R40/41 contains 0 ind R47 ContiinS thl! 
sub-for".t. If the ron lIanu to do SOMething, It un 
ell"er return 0/110 flag .nd let the codf cirry on, or 
It rjn gub control and never return. 

3) Heu deVI[e nane. Ihu uIH tause the rOPY or IIhitever 
code to do i V.fIll {or V.SpEC) IIAH[rJ nil. uhlch the 
ron un plt~UP and proc .. ~.. The c~rd reidn rollllnes 
.re aVilial>lf' for use. for in I!xj"ple of thlS, see the 
BUP devlte In RY-RPR. 

In iddJtlon to the pn'"pt, and error MeSS.lges, 3 neHig1!S 
ire dl~phyed lor the user 1.111 {an be rl!trleved UIlh 
shlft-fnl. thse are the size Itesnge [nUMber of tr~(k~ 
needed for the {Opyl. the cahlog MIIH;;9r (tr~[~ II and II 
of t,aoc~~l. and the t,"~ .. e.~age (uhal trOLl~ ui~ just 
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GlDRRlS US[O: 

A8lHG 
eROSTS 
flIUAK 

"'HEAD 
"PINT( 
lSTTRK 
RINSVE 
SUBPNT 
lRKTBl 
IIRTPRD 

Fhg to IlIdlUU type of ibort deSired. 
Stitus bl ts hr cud reader ni{hlne 
n,Mlntlll tr.ck &IZI! 

"P header buff.r 
Intercept for HP huder 
SHe of lut tr.ck In bytes 
IIhere to go ifter '" error 
POinter to ttick ;at entry to urd relder 
libIe of tucks to be luded. 
Unte protect buffer 

File huder buffer: 
SUBrRn Sub-fortlllt of C<llnl 
FlH[AD Trick. ,nd It of tucks 
TA~Sl[ Trick sne In bytes 
FILSlE hb sin In hytes 
FIlIVP Typt of hIe 
In[oTE ht1e}d,te of fib creaHon 
HLHnE hhnine 
PAS~RO fih p1ISsuord 
FlE(HK (hecksun of enUre hie Including directory 
PRUlS Put,,1 StiUnent Stitus 
PRT1ST Length of Pirtl,a! stitenent on this tnck 
PR1H~T length of partl,al stite"ent on neKi trick 
(HKSUn (onputed checkSUM fron cud 
HotKSn hIe header checks-un 

tonnllNfI SVNIIIK: 

ropv "'hlenat1el>:{tAliflIPU[lIl/<passuord>l" TO "(fllenine2)~ 
[opus unl ta nel1ary, If Menory IS a>'ilhl;l1e. (opy IItll 
be restarted If fIlenllMe on urd does not lIatch the nilK' 
In the heider. nlslIlItched passllords litH ~ho abort thi! 
(Opy. If 1h~ reserV&'d lIord ',(IIRO" IS used In plire of 
the filenll,,!!1 speClfJullan thel'l hlenliMe checking uill 
h)' p.ssed. (AF.(l devI(e uIIl (Op), nOMllllly, PCRO deVlCi! 
11.11 lIak~ the hie pnute. 

(Opy "(fihnll"el)" TO "<f llenant2>: {(AROIPCI10H/<p~SSllord) J" 
(IIPlts lIellory to urd. Pass""rd "Ill serun the c~rd. If 
the reserved "ord "{ARO" IS used In plice of the 
fllenalle2 spenftullon then hle",lIe on urd 11111 be 
the ulle 115 n ... CRRo deVice ".11 (Op), lIom.lly, P(IIO 
devl('" II.IJ Make the hie privllh_ 

PROTECT 
Ud,es, IInte-prote(' code before the huder. lhu re­
quires tuo pJS~es of the card, (fIrst urites dllt" 
second unte. protect). 

UHPROTECT 

t _________________ f 

(liT (RRO 
f-- ---- - ----------t 

I 
t _________________ t 

I STRTUP , 
I $<live re!llsters I 
I uve stack pntr I 
I suppres~ Cnp(Hr. I f _________________ • 

. 
f- ---- - ---- ------- t 

I u>'e return ~dr I 
f-------

G(lCRRD 
prOMpt user 
dUlIble Intrpts 
read HP header 
check HP he~df!r 

read IIpr f Jag t _________________ t 

i -----____________ t 

I R[ROCR I 
I reid file hud I t--------___ _ 

,--
I H£DSHn I 
I (hed. headr SUn I 

-----------. 

-----------t 
I INl[NR I 
I enable Intrpts I 

t-- --------------, 

CAl (CIIADj":(ARO"I":PCAD") 
Oupilys urd huder. don not copy hIe. 

These conllind. can be entered for 11111,dute e~ecutiDn or 

be included in i progr.n for progr',HnlUc exerullan. All 
conM~nds pronpt the user unul aU tucks hoJve been 
processed. All (01ll1i1l1l5 c,n be ,barted "hen prollptlng for 
a card hy typing ATTN. Anything other thn ATH, SHlfT­
ATTN, or ATTN., ignored. 

fAnCHI( I 
(heck subfofHat I 

t-----------------t 
I 

unnSG I 
dlSphy track I 

f-----------------t 
I 

t----~-~·---------t 

I [ATLIN I 
I dispby utilo!l I 
f-----_+ _________ • f 

I 

t--------------- --t 
I SIGtlIF I 
I uiit for key I 
t- _________ -------t 

t ---------- -------f 
I [HOlT I 
I restore regs I 
I rt!turn I t- ______________ --f 
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Protect/Unprotect c~n:I f1ouch,rt: 

,-----------------, 
I PkOH[1 I 
I stt n59 3. Ihg I 
t--- - --- - ------ ---I 

I 

1--------- -- -- ----f 
I UHPRDTECT I 
I set "59 3. fhg I 1 ___________ ------f 

I .-------------------)1<--------------------1 

STOl'[ 
tlo stOriE' urd 

1---

,--- --------1 

I rutore ,,(cns 
,-----------

. 
----------------i 

r(>lurn 
1--------

I 

t------- ----------, 
I STRTUP I 
I sa ... , "'9ISt!n I 
I u ... ~ 5Uck pntr I 
I suppress (nP[H); I 
,----- ------------1 

I 
1 -- --_____________ , 

I SiY\, return adr I 
t-- ----- ------____ f 

I 

i -----------------f 
I STRT((l I 
I pronpt user I 
I tlluble Intrpts I 
I re~d III' header I 
I check HP hHder I 
1- - -------_____ ---I 

I 

-------------1 
I IIRJT(k I 
I unte upr flag I 
i--____________ ---I 

I 

---------------f 
I lNlHIR I 
I en~bJe lntrpU I 
+-------- ---------, 

I . 
1------------- ---f 

I [NDIT I 
I res~:~:~e9S I 
1------- _______ _ 

I yes 

----------------1 

return 
i- -----__________ • 

----------------f 
I nK[PRV I 
I t1a~e baSit pn ... I 

I (UUII If IIOt) I 
.------------- - ___ I 

,-----------------. 
return 

1---- ----- _______ , 

(OP)I urd controiler Flollchart: 

,-------- ---._----, 
I [OpV ••• CRRD I 
I (CRD(PV) I 
.---------________ 1 

I 

, .. .. 
t-----------------· IOld? ~--- -------------------. 
I 

! 

.. ,------ -----------, 
I STORE I 
I do store ciI.d I 
,-----------------, 

I 

,----------- -- ----, , .. 

i 
I 
• 

t- ----------------, 
I LORD I 
I do lod cud I . -----------------. 

I 

! 
I 

I return I t-----------! 
1------------ ----, I 

I 
I • 1------ - _____ ---__ 1 

I nust be pnyate I 
I Hore I 1 _________ _ 

t---_______ _ 

I nKfPRV I 
t ",h basiC priY I 
I (1Ilrn If not) I t---________ _ 

Store cud flollchart: 

t----

i I .. 
I 

! 
1-----------------t 
I return I 
1-----------------. 

I 

! • • 
• lo~d" no • aborted? li ________________ • 

t---- ---- --- ------1 
I Store card I 
i -----------------1 

I . 
-t---- -------------t 
I GET STRRT£D: I 
I save rtg-STRTUP I 
I budd file I 
I header-HEODLD I 
I tdl user I 
I SlZe - SZENSG I 
t ------ ---- ---- - --I 

I 

source/ • yes 
targe! nane ·----1 

• $aM~?· I 
• I 

I 
I 

1M i 
t-----Ci!T~~T------i I 
I 9!1 nell creH I I 
I date for target I I 
I (RTND1 I I 
I---~-------------t I 

I 
I .!{-----------I . 

t -------___ t 

I FINISII HER~fR: I 
I get tnc\< sue I 
I get dat~ chhuM I t _________________ 1 
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load t~Td flou[l-.art; 

,,; 

- truk? , _________ f 

• I 
I 

I yes I 

t- _______ - ________ I 

I tOitpute partnl I 
I statenent Info I f ________________ of 

I 

I 

1(--------------1 

t-------_ ---------1 
I K(OSun I 
I tonpute heider I 
I thecksull I t _______ - ________ of 

• t----- --- ---------1 
I W(ARD I 
I get nrd surtedl 
.-- -- --- -- --------1 

"rlb yes 
prOHtHd7 ·-----------1 

• I . 
1----- - ___________ f 
I [rror. rntart I 

I "D 1-----------------1 
-------------1 

PRQ([SS (flR{l: I 
uHte file I 

huder-URITCR I 
"rite diU I 

LlRIJ(R 1 
enible 1I1tHrIJpt I 

INIENfl I 
f----

verify 

'"' ,--------------

t-----------------t 
Load cJed 

--------t 
I GEl SIAlHf[l; I 
I sav~ re9-~HtIUP I 
I gel ri,,-~L{QLl I 
I Hill lrac~ lable! 
1--_ -------- ----I 

___________ t 

I GOC~R(t I 
I get (,lTd o;hr\edl 
1------ ___________ 1 

t ------ - --_. -- ----f 

PROCESS {RRO; I 
rud flle I 

h'idH-R£ADCIt I 
theck hudpr I 
rud dih I 

R[Aon I 
@nibh lnhrruptl 

INlfNR I .--

• Ian yes 

· lrack~ L ___ _ 

t-- ---------1 

I d un up. leau~ I 
I [NOli I 

t-- _______________ I 

I ... ~rify urd I 
I VERIFY 
I erubII' interrupti 
I INTENR I 
1-----------------1 

I 

! 
I 

I 
H --------- ----_________ • 

I 

• 
'hst' yes 

J trick? *----- _______ t 
• 

t _________________ 1 

I shOll tr~tk 1IS9 I 
I lRKnSG I 1----------____ A_At 

I 
I 

• 
1-- - - ---------- ---I 
I dun up, Inve I 
I ENOIT I 
1--------------__ At 

f--------- --_____________ + 

NOMAS 
NOt MAnufacturer Supported 

nclplent agrees NOT to contact manufacturer 

I shou track n$9 I 
I TRKnSG 1 
1 __ 0 __ ._ -0_ -------f 

I 1-- _- __ .-__ • ______ ~ • _____ 1 

Venfy card f1outh,}rt: 

1-- - ----- ---- -----t 
1 Venry end I 
1-'-----_____ --___ , 

t-----------------f 
I fiEl STARno: I 
I Sive old rest'}rtl 
I infoTT1itlon I 1 __ --___ 0 _________ I 

t _______________ --f 

I GOCARD I 
I get cud started I t _________________ + 

f------------- ---- + 
I PROUSS CARD: I 
I read file I 
I he.dn-READCR I 
I vertfy heider I 
I VVHIlSn I 
I venfy data I 
I ROVFY I 1-- _______________ 1 

.. --- ---- - --------- + 
I rutore old I 
I restart Info I t __ • ______________ I 

,- -- ------ - -- - ---- I 

I return I 
---------1 
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( t.jelCOM~ to T r -dullo£.hon -....: J 
( , , 
-,\---------' 

I ( 
I ( 
( ( 
I I 

\ I I I 
... \\1 III .... 
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2: 10 pn TUE., B JUNE. 1982 

Oed loc~tion 

DHILLO(fiTION (NAPTER 1 I 
( f----------_______________________________ • __ • __________ -----t 

1.1 Dehni tion 

Definition: Dullocatl()n 15 a dun up process. IIhen CtrU1I'1 
Baste cOMltands ~re eXfclIted, IIhleh Involve. panne1er ftle(s) 
that IS hre) allouted d. an error in 1110[.tl0n hu 
occurred, the prl'CUS of Dulloc.t1on 1$ Inltuted. 
Dullocatton deJetH the progr.lt·s enVlr()Ment (1f ... ,cusar),), 
replacu all relitlve p()inters in the progr~rI \lith vari"lIle 
Malles or BCD hne nultbe.s. leros th Villies jn the PCB 
(Prog.atl (ontr()l Bloclo.) Jnd dehtes the VPfi {ViI.uble P(Hn\er 
Aru). 

1.<' Run/Cill 

At the conciuslon of a RUK or (filL state .. ent, the envjronnent of 
the pirilteter hie 1$ ref10ved frolt the enVtronltent sUck by 
the routlne POP€HV. 1I0\lfver,the V.ruble POinter Aru ind the 
Progr." (ontrol Block are sull valJd. Thl$ illou$ reputed 
eKewtlon of a progr"M \llthout repeated constructlon of the 
\lPA and PCB_ 

1.3 In'lOCitlOn 

hue COMMands th., Dulloc.te: tn ordH to ensurl! the lntegnt)' 
of the systeM, sont B .. SlC eotlrlands requJre th.t the parilleter 
f.le(s) be dedlorited. To ophltlze these casu, • routine, 
SRFEI, "u creat~d. SAf{' IIp~ns thf paraMeter flle, fh~ck5 
the file for.n .Ill'e,ted shte .nd, 1f so, dedlocatu the 
hle by c,llins th~ routine, IlAllOL If the paraMthr flle u 
curnnlly runnlng, then SRFI' cllls DAllRl to deilloc.te ill 
hies In "enDry. Folloulng IS. list IIf the BaSIC (o"n~nds 
"hlrh dullocate the fJle{s) In Menory If n~nssuy: 

2: 10 pft TUE., 8 JUNE, 19B<' 
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[lulJouhon 

, 

[OI1"lnd 

COpy 
DElEIE 
EDIT 
MERGE 
PRINT 
PURGE 
RENAME 
TRRNSFORM 

1.4 hlnhining tht [nvironllfnt 

At the cOrlduHon of progrln !lIeeutIDn, the prograll', 
tnvlronnent,.ln l1",ny uns, u relloHd fron the envlronnent 
$hCk. The rouunt POPENV, uhlch reMOVU tht progrllns 
tnvlronnent, IS cdled uhtn lin END Shten!nt 15 tlleeuted lit 
runtln!. lhus, in onler to ""nt,un Ihe tnvironllent. 
prevention of tlll!cutJon of in END lutentnt 1$ neeesu!)'. 
lila Ciln h ')ccol1pluhed In thrtt lillY" 

1) .11\ error Otcurs lit run1111t (not dunng allocation) 

21 Insert!on of iI SlOP shten!nt before the END 
stilten,,,t 

lJ hittIng th ATTN key btfore Ixecuting In END 
staletltllt 

Nline forll; Rt the lnvocHlon of the dulJocator, <Ill vilrubles 
hoiY! bHn .. epheed by "ebUY! pOlntH$ to thur tntry In the 
VPA. The routine \'DAL!I( hs the rupDnSlblhty Df !outln9 
the YHliIble nane forn In the VI'R ~nd CDnVerUrlg thn IntD 
RS(II code. lo oiIUDnpilsh thlS the routlnt AS(NAn 1$ called. 
RS(NRM ands out aU bIts except fDr the IISLII M"e InfDrnation 
(ue POHltn R!oullon DocullenUtlon) and stbuquently 
replaces the rehUye pOinter luth the orl9lna! RSCII COde. 

2:10 pn fUL, 8 JUNf, 1982 

OealIocatlon 

(used In f1![o~ery of errMS frOll ulcprGg 
dlocatllUl) 

HEK1: N[HT IS the "aln loop for yanable poHltH d~dlocitlon. 
DealJDcatlon (like ilIoutan) 1$ keyed by th~ chs$ of the 
turrent token. 10kens ul1b c\;lss >~ )() (ochll ire 
non-allocatable ind thHefore deillocalton IS unnrcessuy. 
lo~ens Ilith chss ( )() (octal) hive been "ltocited ind thus 
sone type of drillDcahon IS needed. G[1Hlil 15 the rDuUne 
uhlch obtains the tohn chss for each token sun ind H[1(1 
then InItutes the ipprDprua dedloratlon routine (If 
necnsar)'] by tible addreSSing. Herr follous the dEallociitlon 
table. Ullh the deaHocahon routlne nane. the tDken chn 
thiS routln~ u responsible fDr ~nd , descnpllon of the type! 
of tokens 10 th~ p~rtl(uhr thss. 

2: 10 pn fUE., 8 JUNE. 1 ~8Z 

Dulloc.t1on 

1.6 Dealloc~tlon lIoullnn 

DALLAL: DALLAL i, the entry point for dulloc~tJng .1111 filn in 
nfl1Dry. Thl uquente of oper~l1on U ~s follou.: 

f) pending error infomHlon u uved 
2) locHes directory ~nd 

.} open, fIle 
til checks for ~lloc",d .t~te 
c) If dlocated, calh OAllO[ to dulloe~tl 
d) che(ks for end of dlrectDry 

3) duns up the enYlronMent stick (eKeept ror 
cai(uhtor envlronnent) 
.,) rutoru pendins trror infoll1~tion 

DlilUlC: DRlLOC h ruponubh for dulloe~tlng the hit In 1140. 
Thu conusts of: 

DullDcatlon 

1) clurins the rhgs Of PARI, Delton, HKTCon 'nd 
DHIF lG 

2) inltidue OPIBAS to th~ undefined .t .. , 
(8001h) 

3l r~pJice dl r~htlye pOinters for nrubles 
loIith thtir ASCII nilne 

4) rep!."c! ill ~htlye pointe~ for line nunbers­
loll th theH BCD value 

S) Inltlalue aU Yillues In the PCB to zero 

6) dehte the VPA 

Input: 

ERRSIP - If zerO, dedlocues ill vilrubles In 
the current progrilll 
- If non-zero, then dullOCItion cuses lit 
the token pOinted to by £RRSTP 
- If non-zero, then dlocatIDn UilS hill ted 
by iln Hror. This should he the onl), tine 
ERRSfP i. set. 

P. L£M the length of the prograll btfore 
dloc.tiOll 

P.CUM - the length of VPR before PAL .tilrted 

2:10 pn TUE., 8 JIINE, 1982 

1.7 Oea1h'c~hon hb1e 

Routine Chss DesCriptor 
-----._-------------

IHIROn -I ROn tiass > 56 
I([lRLU 0 End-of -lln~ 
VDIILO( 1 felch yuiable 
BINIHI , Int~ger CDnst~nt 
SVIIlD 3 Storr yarhble 
SKP(IJM 4 Real canSUnt 
SKP(UM 5 Stnng constMt 
OALFH( , FN call 
tlNEOA 7 JUllp tru~ line 
UNEDR 10 Goto. IirIsub 
~EUnp " JUMp rebtive 
DRlfH " OEf fN statenent 
FRET " I)Ef END stateMent 
RaMelli 14 EMt ROn (obsolete) 
FRRET 15 Option base (RlN) 
FRET " function return 
FRREI " Funellon let (RIN) 
SKPNKI '" DilU 
OIno " 0" (RIN) 
SHDRID " Short (RTN) 
INTD " Integer (RTN) 
{onMD " {Just iI RTH} 
UHEOA " nse Junp line 
REUnp " Use jUflP rehhve 
LINEOR " lIung line 

1. 8 H~ndl Cdl 

The V.ORtO hand! eYlnt IS generilted uhen I token class) 
~6 (DellI) IS fDund. If I b~slc token, created by In uternil 
AOn, requires a unique deallocauon routine not found In the 
'ySHM dedlDcator, then lhe pr1n~ry .1tnbute of thIS toke ... 
Should be > 56 (ocul). 

2:10 pn JUL. 8 JUNE, 1982 
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Dulloutlon 

1.9 Globlls 

Of PARI 
OInHG 
DIR£CT 
[NOUN 
fALIII 
[RRSIP 
[RRlnp 
OP189S 
PeR 
PRfllE 
PRNAnE 
ROnOFf 
ROnPIR 
IIRRPIR 

locallon 

8386 
138E 

'5<' 11999 
8378 
8391 
836E 
8282 
8240 
1243 
8263 
82R5 
82113 
838f 

Ol!ltnptlon 

beginning of USer defined funChon 
IYPI! of vlrlibh (whgH,short or rul) 
beginning of directory 
Internal endlJne II 
Itne • 11'1 uhlCh error occurred 
lOtitlon .t uhith PAL qUit 
tenporary for error Info,natlon 
option blSf f bg 
pmgr.n counter 
loc of p.raneter file 
nane of piI •• neter flle 
ofhet to nake RonPTR .b$olute 
rehtlve pOinter to current Ron 
pOinter to vuublr enVIronMent 10cHlon 

1.ID (ron References 

Oeal1ocatlon 

!!enory n,nigentnt Oocunent 
POinter lI11oCll1on Dotunent 
[nvlronnent AUocatIon OOCUMent 
Ibndl C,ll Docunent 
Source File 
Global file 

2:10 PII WE., 8 JUNE, 1982 

DHOnl'lUR 

Guy 1(, (utler 

<':20 pn InU., 15 JUlY, 1982 

RMun£n 
G(ulHO 
G(uAlO 
RHUH!lI 
IIIl&DRl 
I(R&GLO 

De.lloc.atlon 

ThE Detonpller 

hble of (ontents 

DEALLOCAlIDH •• • , , • , •••••• , • • • • • • • • • • • 1 
1.1 Definition ...••••••• , .••• , ••• , ••• 1 
1.2 Run/Cd! , , ••...••.•.•. , • , , • , • , •• 1 
I.J Invocation ., • , ••• , 1 
1.4 "untuning the Env,ronnent 2 
1.5 V;Huble Hanes • • . . 2 
1.6 Dullocahon Routines , J 
1.1 Oulloc.tion hbh 5 
1.8 Nandi (dl •. . . S 
1.9 Glob.h.,.,.. 6 
1.10 Cross Reftrentu • 6 

2:10pn TIlE., B JUNf,19B2 
vii 

4-~----~~~~~~~~_~~·~ __ ~ ______ • ____________ 4 ____ ·_~ ____ -~-----t 

I DHonPI UR I CHRPTER 1 I 
1 1 1 t --- ----- -___ ____________ _ __ • ____________ 1 ______ ------------1 

1.1 IHlRO{)U(lIOH 

Oeconpillng is tb process of hsllng a pr09un or 
statEne~t. Internilly, It rl!qulfes the reconstru.tlon of 
lnput code. Ihe tokens, uhuh hdve been parsed into RPM and 
dIStobuted In the systen, lIust be re-dsseflbied Into Infi~ 
nohllon. Thus deconpiling 15 actually the reverse of parSIng 
and cOllplhng. 

Oeconplhng 1$ a t .. o-stack oper.llon. An e~pre5sion 
suck 15 und to reconstruct expresSIons fron RPM to their 
OrJ91MI forn, and an output sUck 15 used 10 buffer the 
output. i12 IS used .s the e~presSlon stack pOinter. 

In deconplhUon there He t .. o Illportint p.rallelers of i 

!lIven operator-- its preced~nce ind Its pOSl11on on the RI2 
stitk. follol.llng is hst of operators and their precedences: 

OPERRTORS PRECEDEHCES (ochl) 
---- ---- -----------1----- --------
iny opentor I 
enclosed In (J's I 100 
-------- -- ---------1-------------

" I 14 
------ ----- ------ --1------ -------
• or / I 12 

------- --- ------ ---1---------- ---
f or - Of uniry - I 7 
------- --- ---------1-------------
log. bin. reI 1 6 
-- -- --- --- -- -------1---- ------ ---
log. ind 1 4 
--- ------- ---------1--- -- --------
109. Dr I 2 
- -----------------1-------------

~hen j ~tatenent IS detDnplled. flrst the 11M nunbH and 
then (If prBent) i HI tal-en ~re put on the output buffer, 
because they don't chinge. The rest of the procedure IS 

2:20 pn THU., 15 JULY, 1982 
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perforned ulth the e~preSHon (R12) stack. Uhf'n vnubln .Ire 
p~ned, thell order H n~v'r chnged. So, In deCOl1plhtlon, 
the v~rlibles .. re put lin the exprenlon .tack n they appear 
HI the pHs~d stateMent, IIlth uch "'~flibh nane prtteded by a 
stack l1ar1.er (On and IU token. fls opHators are 
,,,countered, lhey are In$Hted In the Most recent pOUHan. 
IIhen In operator IS Inserted, HI prlltedence .nd loutlon i, 
checked agnnst the stllred precedences ind 10ca1lons of th. 
preVIOUS oper .. tlln tl\ .. t lien Inserted. The rouHne OPTSI then 
tesls thl' CUrnL'nt OPHitor'S InfOOlil1011 i9iln$1 dl previous 
operators' illfoOlaho" to delu .. inl! if parentheses ilrt needed 
(see appendix for nore deUlled infOOlltion). 

In deconpiling, the systen procusu uch token lind uses 
115 clin (the token chss is the tuo right Most oc1l1 digits 
of the toke") to deteOlln, hou the tohn 15 10 be decoMpiled. 
The token chu is code for the rouhne uhlch deconpihs the 
partlcuhr chss, 1.1'., I hbh look-up is l"plad-- I!~ch 
thss hiS 11s IIUII rouune(s) t(l decoMplle that cliss. Here 
are SOMe [onnon t(lken c1anes, .nd then ilthon: 

WtSS 

0 
1 , , , 
5 

" .. 
" " 
" .. 
SO 

51 

" 51 
55 

Ihe Oecot1pller 

6) DINeDN 

101:EN- TYP[ 

End-of -lille 
fetch viruble 
Integer 
Storf v.JrJ.Jble 
Nunerlt constant 
StrIng (ollsh"t 
Subscript e.s. RIl) 

OIM subscnpt 
Prints 
OthH reserved uords 

nlscel1aneous output 

Not seen b)' USH 
UlI3ry operator 

BInary oper .. tor 

Stong uniry op~rator 
StrIng binary opHator 
Systrn functIon 

AcnON 

UnSUtk (dunp 11,,1' out of $t .. ck). 
Send to expresuon stick. 
S.nd to eloCprnslon stack. 
Send to !"preSSIOn stick. 
Send to 'KprtS$lOn Slick. 
Send to '''prUSlon stICk. 
() to e~prrSSlon If token odd, 
else I, I to expreSSlon stack. 
RctIon nne as clilu 32. 
IJnshck, ind push, to output. 
If : then unstatk; else output 
reserved, and unst .. ck. 
If then push to expreSSion SUC 
.nd unshck; othenuse output 
Ignore e.g. IlIplnd lET token 
losert ilft~r nost recent SUck 
"lrker and deter"lne the 
nece5ut)' of parenthesu. 
REplan nost recent nlS$lng 
operiltor In e~presuon &tack 
.nd deternlne the neeeSSI ty 
of parentheses. 
Sane ictlon as chs$ SO. 
Silne ilctlon as [lis$ 51. 
(onpute the nuuber of 
pilranUers, IocH~ the paraneter 
stflng, IMert the function 
nine ilnd panntheses If 

2:20 pn THU., 15 JULY, 1982 

81N(OII (onverts i three b)'te lntegH Into;l nHnai12ed re;ll 
[onst.nl fH output 10 the U[I. 

7) EXPItNO 
[KPAIIO U called uhen space IS needed on the eJoCpresslon stlck 
bel"e~n lOS and the R12 st~(k pOInter. To do thIS, [XPiiNO 
(~lh IIll0e, ~1>lch In turn, [all ftDJUSI and COPY. 

8) f[1VAR 
fETVIIR deco"plles vinable tohns that .re used In In 
expr~SSIon. f£TVRR pushes E, token ci;l$S, ind the vilruble 
nane (( IS a nuker on the EMpresSlon stick for any v.irlilble) 
on the expnSSlOn sti[~. 

9) SIOVAR 
SIOVIIP does the sane th19 .. s fETvRR for varubhs being 
aSSigned by the stltenenl. 

10) UIISIA~ 
UNSTIlk 1$ the routlne Ih.t processes an end-of-line or token 
class Ql, by dunplng the e~preSSlon stack Into the 
deconpll"tlon buffer. 

1.2 GLOBA1S 

N.Me 

IJcnlEli 
O(IT~F L 
EDfllE 
LftVAIL 
NXTnEn 
ONfU:' 
P~HNI 
PRIIL[ 
Rn. AS[ 
RonOFf 
RonPIR 
lOS 

1.3 HANOI (lillS 

tnc.llon 

un 
82[8 
8245 
825B 
8253 
U()) 
3364 
824) 

"'" 82A5 
82A3 
8257 

DescriptIon 

deconpile length (not gtu""r than 96) 
overr lo~ flAg 
10Cil1on of current edit hIe 
pOInter to OperiitHs' locatIon ;lnd ptec 
ne~t tn .villhbb user nenory 
on g05ub gOlo f1ig 
II of d~COl<plJed operators 
loe of current Plraneter fIle 
orrset to Ron R$(lI t.ble 
orhet to n.h RonPIR dbsoluh 
reI pOinter to current Ron 
[urrent top of stnk 

V.lI[[ -- token lilt" iI!trlbute '" ~1 (ond) 

2;20 pn THU .. 15 llllV, t982 

The Decollpl!er 

ntcnnry dter the nost 
recent stich narker. 

56 String sfsten function S~nt l(11on as class SS. 

The nunbu of opL'rito" illrtady deconplhd hi stored in 
PRECNT. Tht precedences of the operators ind thur pOSitIOns 
an th~ expression (RI2) .Iach.re SilVtd in in irray IddreSUd 
by tRVAJ L. 

The fol1o~ing routjnn ire inportilnt to the detonpihr: 

1) O[COM 

1) omn 
2) O[llNil 
3) BSWI 
01) S~SfUN 
5) BIHDP 

6) HTVAR 
1) STOVIIR 
8) BItICON 
9) ExPAND 

10) UNSTA~ 

Thu routine is the entry pOint into the deconpller, Ind 
cleirs PRUNT ~nd then cdh [Ie LIN" (PRHNT contuns the 
nunber of aper~tors decollpded). 

2} OCLINII 
Thu deconpilu the hn~ nunber-- thf line nunbtr is converted 
to deeind, nDrl1llized, and put In the decol1pihUon buffer, 
folloued by a bhnk. The pOinter lnto the decoMpllitlon 
buffer (R30) is then Slved, Ind control 15 pa,ud to DSCLH. 

3) esc lN 
eSClN (and enSUing subroutine CilIlIs) deconplles the rest of 
the lIne. As each token IS obtnned--vu IjfTNEXT--ItS token 
chss (right nost tuo octal dl9its of token) IS ched.ed, and 
the propH deconpIhtlon for that chss IS Cilled_ 

4) SYSfUN 
SVSfUN deconpiJu systen fUnctions, b)' looking in thf 
functIons IISelI lible for the IIseII nane ,nd paraueter count 
of the functIon. The ASCII na"e is pushed on the expreSSion 
suck, ilnd then the cl0&1n9 parenthtses Must be added; space 
is Inserted In the eMpreSSlOn shek (by EHPIIH() and lhe 
parentheSIS IS Inserted In the proper locauon_ 

5) 8lNOP 
BINOP decoMplles binar), operitor analogously to SVSfUN. The 
ASCII for the operator IS Inserted In the eMpres510n stack (.in 
the nost recent spot bet~een tuo v;lrubles or consUnU), 
deterMination of the necessIty of parentheses 1$ I<~de, PRECNT 
is increnented by one, the prendence .. nd location of the 
operator .Jre then stored ~t the locatIQn pOinted to by lfIVRIL. 

2:20 PM TNU., 15 JULY, 1982 

The OL'conpller 

1.4 CROSS REFEREHCES 

Handl Cill Docunent 
Internd (ode Ex~Mplu Docunent 
Source Ftl~ 
Hobal Ftle 
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RH"HOI 
Rlf'I(E 
KR&~E( 
KR&GlO 
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The OeconpJJer 

t-------------------------------------------------f-----------····---f 
1 1 1 
I ClOSER INSPECTION I CHIIPTER Z I 
1 1 1 
f-- .. --------··-----------------------------------t--------·----·----f 

2. I REGISTERS 

R12: 'xpression suck ~lIinter 

R)(I: deconpiiattnn buffer pnlnter 

R76{lAVAlLj: ptr to pruedence ind locihon of 0111 prevIous 
decnnplled opeuto" In current Itnr 

liS{PRHNT): ptr to tGunt nF detGnplled operitor5 In current 11ne 

R2): current tobn 

1124: plr Into current line 

R36: u'ltully, token clin 

1<45/46: turrent line nunber 

R47: nu"ber nf bytu hrt In tur"n! line 

IDS: beginning n' deconpded Itne nn R12 slid 

PRECNI: " of deCOllplled nperitOrS 1fI curren! hne 

lAVAll: precedence ind Intalllln of dl preVIOUS deconplbd Oper.l!ors 
In current hne 

2.2 EXPRND ~nd DPERATORS 

[)CPAN~: The routine EXPAH(l IS Citll~d uhen spau is needed on lhe 
R12 shck Interlledute tn the TOS ~nd the ~hck ptr. At 
entry, R36 cnntuns the 1ocillon In the R12 stick it uhlth the 
requHed spau uIll be il1ocited, ind R32 contouns the nunber 
of bytes of span nHdd. Ihe actud expan~IOn IS done In the 
routine ALLO[ uhlch itso tills ADJIIST ind COPY. Thu roullne 

The Iieconplier 
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EMRnPlE: Exp~nd thne bytes it 1136 ptT. 

112 shck pre-e~p~nd 

• • ~ <--1136 ptr 

, 
SIH <--1134 ptr 
F 

<--RI2 ptr 

Rl1 $t~ck post-e~pand 

• • ~ <--1136 ptt , 
: <--IIJ4 ptr 

, 
SIN 
F 

<--RI2 ptr 

Note: The only ptr Into the R12 SU{~ UhlCh IS adjusted IS the R12 
stack ptr.{RJ6 ~r,d.ill other pOinters nn.un ibsolute, not 
relative, to the statk) 

STACk MRRK£RS: E: phee nuket for uniry and blnHy 
np~riltors, 5ysttn functlolls .nd USH 
dd 'ns 

F: keys end for the routine UHSTAK 

PII[U(l(N([; operator 

li1ny np) 

'./ 
t,-.unary -
log bin rel 
log ind 
log nr 

precedence( ottal) 

.00 
14 

" , , 
• , 

In decnnpllitlGn therl ire .IluiYs '"O chinctuutln of 
it" npHilor under considerilllln, prendence lind ponl1on (In 
111<" stack). Tuo Inporhnt vduu In thu procedure ire PRE(HT 
(the nUMber of IIpuators .lrudy de(onplled) ind LAVRIl {all 
de(Onpll~d (ol'eratllrs precedence ind 10citlon on the 1/11 
stack), Rfter uth nell opUHor H obUIned ~nd 115 poslhon 
on Hoe 1112 stick IS locited, tests are Hilde, rd.tlve to uch 
preudlr'g IIperitor's pretedenc! .nd InCihon, til d~lerrllne IF 
parentheSIS ire needed flit i nuted e~pres~lon,{HoU: IF user 
used puenthUIS In in e"prnSlon uher. not uquit@d, th~ 
ibove tHt, In niny casu, uill fill ind after deconpIlillon 
no parenthesIS LillI ippur) 

EMAnl'US; not requlted 
prnerlled 

nnt requl red 
ellnlnilud 

<":<'<1 PM THU .. 15 JULY, 1982 

not requited 
el,nlnHed 

The DetDnpl!er 

tlku the contents of lich address fron the initnl point 1I0lln 
through the 1112 stltk ind copus ther! uquentl.Uy stirtlng It 
the Inputted (Rn) nUhbet of by til .Ifter tht In!lid Iddress 
(R36). 

The Oeconpiler 

USER: 
PII~S£: 
DHOM; 

2:20 pn 1HII., 15 JlllY, 198~ 

lI=a·'b/tl 
Mibel' 
JC=i*lb/d 

JC.{~lb)/c 
JCib'c/ 
"=itb/c 

M=.Il(b~c) 
M I b t .... 
M~a'b"'c 

PRE( lO( STORRCr[; (p,",sed eMpressllln) R B ( ! • [ F 2 ~ I -
(user expreSSiGn) Ri{B'[)-E/f"" 

1--'--I<--R76{lAVAIl) (detruSing stack) 
1 1 
I 2 byte loci 
I of - I 
1 ___ 1 
I 12 I 
1 1 
1 l byte loti 
I of I I 
1 1 
1 t4 I 
1 ___ 1 
I 2 byte loci 
I of'" I 
1 ___ 1 

I 12 I 
1 ___ 1 
1 2 byte loci 
1 of i I 

1--'00--1 
1 ___ 1 
I 2 byte lac I 
1 of t 1 <--orI91nill lAVAll 
1 ___ 1 

2:20 PM !IlU., 15 JULY, 1982 
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lfIe P~conpller 

10 

2.1 DErOnpiLRJIOH TABLE 

RoutIn, Chu To~~n 
-------------- ----------------

D" IHIRon ., Ron chss > "6 
D" EDl 0 ,nd of hne 
DE, FETVAR 1 fetch v,rubh 
0" BIN(OIi , bIn Integer 
D" STOVAll 1 stOrt virub!e 
0" CONSl • nUll flo~t or str eonst 
D" S(NST , .tring const.nt 
D" urHCAl , user functton tall 
D" JI1PlIl , eondillonal jnp hne N 
D" (,[llJN{ 10 goto .nd gosub 
D" JnPREl 11 jllP rehtlve 
D" UFHDEF 12 user fn def 

'" FHENO 1] fn end 
D" EJ(TRon " Ixt e rnal Ron 
D" RESLIO 15 option bue 
D" FNRTN " user fn return 
D" FMASGN 11 fn .~S1gn 
D" RESLIO 20 d,IOi 
D" RfSLlO. " dIll/real 
D" R[SIIO_ " short 
D" RESLlO- " Integer 
D" INIRon 14 undehned 

'" [JnPIl 15 dse jtlP ltn~ M 
D" EJnPR " eh' Jnp rehll"e 
D" UtIN" " u~Hl9 line N 
0" ON 30 " D" PU· JI ston 
D" SUBS(R 31 5ubscrJpts 
D" D[FKY " def key 
D" DlnSUe " dIn ~ubscr1pts 
D" PRNEOP " prjf.t [Ol 
D" PRINTS " pnnt stuff 
D" INPUT " Input "ju/o • prOtlpt 
D" ROURN " I",,~d e~l'(ute 

D" IIESUO " other reserved "ords 
D" MISC " HHC output 
DE, MSTOA " nUItI store 
D" RETURN .. nlSt Ignore 
D" PRlFUN " pnnt functIOns 
D" SVSFlIN " nunene pseudo-fynctlan 
D" SVSFUN " speud fIhnines 
DEI UHOP '" nun unary operHor 
Dn 8INOP " nun bln~ry operitor 

2:20 PM THl!., 15 JULY, 1982 

fiCTION OF DEconPILER {IN R 8f15IC PROGRAM STflHnENT 

USER: 10 fI=Kl[1.SIN(V))~2/T 

PARSE: 10 A K 1 '{ Sill' 2 ~ ! / • [STORE 'OK] E 

DE{on, the systen deCOMpiler, is our entry rar nch line 
to be deconplled. OHon c1urs PRECNT, OIlFLAG, ind {OnfL~ 
then Jynps to D(LIIIM to dec(lnpile the hne nUHbn. The ltne 
nUHber R,O IS converted to deCInil. nornailled ~nd placed 10 
th, dt(0l1PllalI0n byHer, foUalled by iI blank byte. The ptr 
(R30) to the deea" buffer IS saved, paintln9 to the sHond 
byte dtu the line nunber. (ontrol IS nou pissed to BflSUH 
nhuh "Ill direct the re"ill\der of the decanplhtlon of thIS 
Itne. Rs each token IS oht,tlned {(j(TNKT) Its ta~.en ciJss 
(n9ht rtOst tua dIgJt~ of the PrJna.y ittnbYle) keys the 
proper deconplhtlon .outlnt. In the Jbaye exanple fI IHth 
token clns 3 dIrects control to SlIlVAR. STOVAR replicu A's 
token (11) uJih the token 1 (nyner H Yirlible) ind then pushes 
i !tac~ null'r (E), the taken (1) 'nd 1he Yaruble nane (A) 
onlo the A12 stacll. K Illth token ehu 1 pines control to 
Hl'JAR. HTVRR eX~nlne5 the typ~ of Yiruble (uuy. nYnHIc) 
~nd then pushes Eo " ind M onto the stack. In i tonparJllY~ 
n~nner the v'rubles 1 and V ue ~lso nanlpuhted, IUYlng 1he 
~R12 n~ck, .. t thIS tine, is: 

RI2 stiCk: ItosJ ( I A [ 1 Ii: Ell [ 1 Y 

SIN, token 08, ultn token thss 55, dIrects control to 
the systens functIon d~c(lMpll' foyllne, SVSfUN. SVSfUH 
uulIzl!S the token 08 to lot~te the ASCII nine fron the 
routJnes ASCII ubi, nd the funcllons paraMeter tOllnt. The 
AS(II lIane oS pushed to the deeon buffer ~nd the locatIon of 
the nane (on th~ A12 stiCk) 15 duerruned by the p~r~ne1er 
count. Sln[~, In thn case, thl coynt 15 one, th~ highest 
Oiddnssed E u located on the shek ;1Rd EXPAHD IS edIed to 
illocate thne bytu of 5pace for the InsertiOn of SIN. Onte 
the approprute 'p,"ce hiS been alla(lted SIH IS jlY$hed Into 
the stilck. (Note: In the eise of ~ systell or user defined 
funtllan, the shck nnker u IIOT oYerunttl'n. Thu Unf 
lIar~e. nust I>e preserved is ~ locltar for the ipproprute 
unary or blniry O"H~tor. J Befofe Iuvlng S'r'SFUN. houever, the 
piu"eter .. ust be In(losed. The ipproprute l(1(illon for the 
pMentheus ne lOCi1ed, tile R12 ~hek IS e~pinded and the 
parenthe~u He "heed. The ne_t tohn 28 (_). Ullh d,ss 51, 
dHerts ((lntrol to BINOP. BINDI> loutn the AS(J] niNe and 
Sa'"H It on the de(O" buffer. The hIghest iddressed E u 
lo(at~d ind the _ OYHuntH the [on the sta[~. PRECNT IS 
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OH UNOP' 
DfF BIIIOPS 
OEf RETURN 
DEF SVsrUN 
D[F SYSFIIS 

The DeCOMpiler 

52 Itr un.ry oper.tor 
53 ftr blnuy optrHor 
54 illlled eN~[\lte 
55 nu" functlon 
56 5tr funtl10n 

2:20 pn THU., 15 JULY, 1982 
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incretlen1ed (nou 1) ~nd the precedence ~nd 10COitian Ire stored 
beglnnln9 al lAVAJl. 2 (token 1A) ulth dass 2, sends control 
to BIN(ON. BIHCON converts the three byte Integer 10 lin ught 
byt~ narn~hled rul ~nd rephces the token lf1 ulth the taken 
4 (reOiI eonst~nt). E, 4, 2 (ught byte real) ~re then pyshed 
onto the A12 $tack. The token 30 (") ~nd in class, 51, ~rt 
e>r~nlned lind control passes to SIHOP. BUmp ob1iin~ the RSCII 
nine ind placu the n~ne In the decon buffer. The correct 
Mlirker ([) is lac.ated ,lRd the ~ oy@",rltes into the shck. 
Since PRECNT > 0 the prtVIOYS operators are recalled fran 
lRVAIl, one by one, .nd each precedence ind locatIon h 
cONpared to thit of the current opeutor, In tha case~. If 
~ny ConpirISOn lndiutes the eKlStence of a nexted expres51on, 
the 10c~110n IS deternifled ind the parenthe$ls ire inserted. 
In this case iI nested eKpression IS recDgnized, the R12 shck 
is eKpincled and plrenthesl$ Oirt approprIate placed. BINOP 
thl'n replaces the precedence of the nested operator (in our 
eOise +) to 100 (octaIl, increnents PRECNl and stares the 
pertinent infornation .at lAVAIl. 

The faUouing token 1 (T) Ind Its class. result in f. 1, 
T bung placed on the R12 stack. 2F ell "llh class 51 is nau 
eKinlned and control IS dlrected to BINOP. The ASfII Dille IS 
f(lund Jnd stored on the d~cOn byrfer. uhIle the ned stick 
n~rker E IS loc~ted. / oVH"dtes the n~rker ind the 
precedence ~nd locatIOn caHp~rlSons ife nade. All ful, so 
PRECHT 15 lncrenented and ill aperiltors precedence Ind 
10Ciition are reHorI'd. The last operator *, tOken 2A uJlh 
class 51, 15 e"illined and control IS ag~ln pissed to BIHOP. 
Rs .bOYE, the procedure results In the ~ overuntlng the 
approprute E, COnplrISons Hade and fOlded, PAECNT 
increHented, ind the operators precedence and locitIon 
restord. The nell' token 8 (store Yilue) sends ~ontrol to 
PU~, IIhere the newt ~"~Ilabh stack harker is located ~nd 
oYen/ntten ulth in =. 

Th~ end of line token ([) is obtained, ... hlth eventually 
dIrects ~ontrol to UMS1RK. UNSTAK tushes the fIrst stack 
nuker, trashes .11 yaruble tokens, replac,s .ny reHaInlng 
$t~ck nukers "'lIh COllnn, Canyerts aU nUHerlC values to 
deClniil for'>! ~nd hndly places the decaHpiled statenent onto 
the decaNplhl10n buHer. 

Shtus of R12 stack and deconpihl1on buffer before [OL: 

R12 stac.: [tos] [ A = )I l ( 1 • SUI ( Y J ) ,.. 2 IT 

Oecon buffer: 10 

2:20 PM ]HU .. 15 JULY, 1982 
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TlIe Uuo"puer 

" 

ROlON or THE OHOMPIl!R ON THE PROGRRM STATEMENT 

USER: 20 OEF fNR~SQR(K'"'2''f'2) 

PARSER: 20 (tlEF fN] R II Z A Y Z " t [SQR] 

In the above ua"ph, deco"pihtion ini11ltu ~ith OlCO" 
and then dlrec~. control to BASClN. BAS(lN gets the line 
nu"ber (declna1) iilnd plans this on the deconpllii1tion buffer, 
The next token it obtuned (GETNXn and control I' passed to 
UFNOH (user de' fn decM routine), UfNDEF places the RS[lI 
code for liEf IN on the decol'l buffer ,nd sends control to 
fNNRMn. fNIIAnn loutn the na"e of the user d!'f fn (R) iilnd 
&ends thn to the dteM buffer. Control ri'turns to UfHDEF, 
IIhlCh truhes the rdatIye junp Ind obtuns the par,"eter 
count/type byte. The nUNber of p~ra .. eters n deternlned iilnd 
.tored (R)4) and the relative peR n trnhed. In Dur CiSI' (nD 
para"eters) an end of line token is tnted. If not, then an : 
15 pushed to the buHer and control 11 returned. 

Deco" buHer: W tlH FNR: 

Subsequelltly, iii $tack .. arker IE), the token (1), and the 
varubh nalle (M) is nOli pushed to the Rl2 stiCk. The nUlt 
token (IA) $ends co"trol to BIHCON, IIhlCh converts the three 
byte lnteger to In eIght byte red and pheu thn on the 
stack, prueded by .n E ;md the token 4 {red const.nt}. 30 
tAl InHales a JU"P to 0INOP, uhlch locates the ASCIJ niil"e 
Ind $totes thIS on the decoM buffer. The pr"per stack "arker 
15 located ind OVHllfltten by A. PRECNT u Increnented 'nd 
tht p~ecedence and 10ca11on of '" are sto~ed begJnnlng it 
LAVflJl. E.I,Yare pushed to the stack, 2 IS converted to in "1M byte reOil and pushed after E and 4 ind the Mxt token JO 
(A 15 obtuned. (ontrol once hore returns to BIHOP. A 
OVH~rHes H,e ipproprliilte narker, its precedence ind location 
ue co"pared the the preYlous operators, ~hHh, in thlS cue, 
causes no further attl0n other th,n Increnenhng PRECNT 'nd 
stOrlng the "perators' precedence and 10ca11on. The hnil 
operator IS obtained 'nd eXillined. BINOP again rnu"" 
control and ove .... rltes the Mirker uuh I. Ihe conparuons an! 
lIade, 110 nested tl<preuons .re n!cognlZed, PRECNT 1$ 

Incrtllented .nd the operator5' precedence .nd 10cUlon ue 
stored. (SQft) 15 eX'"lned .nd control is passed to the 
systen's function routlne SVSrUN. TM AS(II code IS obtuned 
and stored on the bufrer. The stick /lirker IS located ind 
EXPAND l'i uJJed to illocite thue bytes of spice on the R12 
stack. SQR IS Inserted Into the SUck the hglnnlng and 
endIng of the pirall~ter nil' lociilted, tllO bytes are allocated 

Z:2O PM THU., 15 JUlV, 1982 

The PecoNplier 

" 

nUION or THE OEConPllER ON THE PROGRAM STAl[n(HT 

USER: 3D If U~(HR$(7'5) THEN 1110 ELSE L$: ":" 

PRRSIR: 3D L$ 1 5 ' CHRS ~ {HRUE] 150 [JREL1 Lt "~" [STORE! 

DispenSing IIlth the Inltul aetion upon the hne nunber 
II! tum to the a[tl0n upon the stit~nellt ltself. The "aruble 
U 1$ deconpiled by the rou11ne fnVRR, the constants 7 ind 5 
nil' handled by BIN(ON and the operator, *, IS icted upon by 
BINOP. Ihe result of 1Ins de(Onplhton 1$ 

R12 stack: [los] [ 1 S l [ 4 17] • 4 [5] 

Th~ follO~lng token (2 «(HR$) ind 115 class 55. dJrec1$ 
control to SYSFUN. The sequence of actum IS ~s FoUous; the 
AS(II nine for CHRS IS obtained ind uved OIl the buffer, spne 
IS aiJocated for Iniertlon of the nane, {HRS IS pushed In. the 
nunber of pUinUers IS deterrl1ned. the pirineters ire lucited 
and spice IS dlocated for the parenlheSlS, and finally the 
plfenthulS If~ Inserted. 35 {~I slgnlfyUlg i binary op sends 
conlrol to 8INOP IIhlCh 10Cit~s th nel(t iVi!lable E and pu~hes 
the' to the SHck. SInce the precedence of ' IS 6, no tests 
are "ide for i n~!ted expr~SSlgn. 

Rl2 Uiilck: [tos] f 1 , l = (HR$ (4 [7] • 4 (5] ) 

The JUMP hne II token, 18, .ends control to JMPUI. 
Action is nOli daected tounds the d,,(oll buffer. If IS pliced 
on the buffer Jnd (Gntrol U p.ned to UNSTAU. UhHh unsticks 
th Rl, stack Ind plans thu put of the stitenent an the 
buffe~, folloued by then ind hne II. 

Deco" buffer: If Ur(HRS(745) THEN 180 

(ontrol returns .nd Ie, jUllP rehhYe, 1$ exanlned. The 
routine Inltuted 1$ EJMPR. Flnt. check for HSE LIHE II a 
perforned. The key IS not found so the roullne iSSUH~S nSf 
STRT[n[NT. Ihe ELSE 16 phud on the decon buffH (the nunb~r 
of bytes for reI JUIIP U tr'$h~d). ((lntto\ 15 retu~n~d Ind 
the re"Unlng statenent IS deconplhd ind pushed on the RI2 
stjtk. The rOL IS obUlOed, the "nalnlng p~rllon is tle~ned 
up and phced on the deeon buffer. 

2:20 pn THU" 15 JULY, 1982 

Thl Peco"pller 

and the p,renthuh Ire insertd. The .nd of llne tOken 
dlrtct5 control to EDl IIhlth i.n lurn p.nes con11'01 10 
UHSTACI<. UHSTRCK trllhu the Innni Jtlck niilrker (recall 
th" PEF FNR~ It alrudy on the deeD" buffer I1l1h ~he ptr 
(R30) aftfr till.) on the R12 suck, tushes III Yilruble 
tokens, and pushes the ~"alnlng deco"plhd statentnt onto tile 
deconplhtion buffer. 

Status of R1Z .tack fnd deCO"pllation buffer befor fOl: 

R12 stick: (tOl) E SQR ( I X A 4 (Zj t 1 y'" 4 [2) ) 

Deco" buHer: 20 DEf FHR. 

2:20 pn TIm., 15 JULY, '982 

" 

The Decollpller 

StitUS of AI2 shck ind dec(lnp!htion burrer before th~ 11 

R12 stick: [tos] E I $ L : 5 " ~ " 

Oecon buffer: JO If lS'(HRS{lJo 5) THEN 180 ELSE 
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Table of ("ntents 

DE((Inl'IL£R •• , • • • , • • • • • • 1 
1.1 INIRODUCTION • • • • • • • • •• 1 

1. '2 GlObRlS... • _ . . . • • . . , • •• 4 
1.3 ItRNDI (RllS • 
1.11 (ROSS REfERENCES 

[lOSER INSPECTION ••• 
2.1 R[GISlERS...... 
2.2 [IIPRN!) and OPERRTORS 
2.1 OHilnPILRTION TRBLE 

NOMAS 

• S , , , 
10 

NOt MAnufacturer SUpported 
recipient agrees NOT to COntact manufacturer 
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(co1) - If tr<lung. tUtlng Inforn~t10n 
(r",,) - If 1("')ung, tr~Of\9 InfornHlDO 

n .... "alpt. - pDlobr to lar!l~t ",luI' 
output On RI2 

(n"""<l1) - l' Multlstor"" Yil"" being stored 

on AI2 

ilst of dOl\,) obJ~[ts ph[~d on .. nd rel1ov(':d fron 
th(> Pl. stack 

lIST or bATfI olmos ON THE AI2 SHICK 

n~nerono - IS the It'lt(>rn~l rl'r.re~ent .. ""n IIf .. Y'HHble. the tllO byHs 
Ihn " .. ~e up the naMe Forn are JayI'd out as folious: 

bIts 
1654)2 0 

~HI-T) 12 II ro ~ ~ HI ~ 
bIte 1- III 110 fO l4 l] II 11 lO 

13 - 0 ~ nunern 
1 ~ st'lI'9 

12 - 0 ~ u"plt 
- 1 ~ <lHily 

(II, TO) - 0 '" rUl 
- 1 " lntt'gH 
- 1 " s!>ort 
- J " (not used) 

(N3,N2,NI,IIO) - O-g" 0 1!>rough!l ilfter lettn In 
"'inilblt nilMe 

- 10 " bhn~. 
- II ~ greek "'irIibb 

(m,RO) - 0 ~ 10t<l1 ... arlibh 
- 1 " renote .... ruble 
- 1 : p,r<lHftn varuble 
- 3 " connon v"",ub)e 

ro - 0 = varuble 
- I " 'Un(tlon 

\ 

I 
} re"ott ilCUSS 

(L4,1l,U,LI,LO) - (hrq htled-"II".' " first lettH 
of viTJablf' 

d."fhg - I by" thl IS 1 If 1 dl"FnSlon,1 arr .. y inti 0 If luo dlMen-
SJOnal "",ray 

rou - 1 b'te Silf of H.t' rOu d.ltl'nSlon 
[1,.1 ~ byle ~Ia 01 H.\, {olun" d"'fIHlon 
nOH_al - f; b}te nu"(,rIC vdue 

Tht Decll"piier 

IIHAT IS IH 

Ice is frOlen lI,ter, sOMething looking like fronn lIiltr, dUMOnd,. 
or, Sfr"'ln9 of ict erun In Great Btilin. ICE is the Inte:md Code Ew­
'Mpln. In thIS dOCUMent one "jJl find a lilt of all the: "ainfune 
tokenl. iI collection of eXilMples of th. usn of dl the tok~ns, <Ill th! 
dat. typU thilt ilppeu on the RI2 stack, imd .. hb1e of the: .ttribute 
rouhnu for decoMpile, pointer allociltlon and d"ulloeatlon. 

H()U TO READ THE TOK[H TABLE FORnAl 

The hh thit tOntHn$ the runtlne 
code 

The token', .Urlbutn 

The nilHe of the >'\Intine routine 

The nane of the p~rse tine routine 
In thIS C<lSt then is no parse tIne 
routIne. 

input frn" RI2 

_ ASCII string 
• for the to~en 

(In thIS use 
no ~trlng) 

<none> SlOSV 0.31 RH&VAR 

nu"vi! - vdue to be stonod (--- top ulue on the RI2 stil 
na"ero .... - nane of target Ylltiilb1e 
(dll1fhg) - If lrllclng. trilung iMortliitlon (-- y.lue eondltlonilly 

Slrtn9 - $ttptr on top the RI2 stick faUolled" by iI strlen 
stden - 2 byte ullle of the nu"ber of characters In the strins 

Urptr - 2 bytes pointer (May be N!Iattve to R12) thilt pomts to it 

st.rv.1 
b~eptr -,I strptr that POIl!ts to the beginning of i stnng fron I-Ihlch 

11 substrIng lull be extr~cted". 
FNparan - 4 or 8 bytes as detertllned by the FHpllrtltype that IS H RIO 

LIST OF DATR OBJE(lS IN THE rOOf STRERM (fron RIO) 

SlrIenl - 1 byte len9th of the stnng 
VPAptr - 2 byU pOlnter rehti ... e to the !leginnln.!! of the file 
relJMpaddr - 2 byte pOinter rehtive to the begInning of the hie 

pOintIng to the code to be executed neMt 
FNblackptr - 2 byte pOlnt('r relatl ... e to the beginning of the hie that 

points to the functIon paraneter blcck 
FNpilrtlcount - 1 byU' count of the mmber of pilrilHeters 
FHpilrtltype - 1 byte fIil9 indIcatIng the type of 1he functIon pira"e~er 

!wpected { 80 If nUHeric ind 81 If stnngl 
strvill - n bytes I-Ihere n Iii detertllned by COnteMt thlS is the iCtUal 

tlnng of characters. 

THE TOKEN TADLE 

o ERROR (none> ERROR)( 0.44 ~R!TOK 

nu" value (none> FTSVL 0,1 RH&VAR 

Input fro" RIO 
VPAptr - rehtlve pOlnt~r to viruble that contuns the deSired v.lu 

output 1n RI2 Uick 
nunvill - the vilut' of the varuble 

2 get VPA iddr " <none' SVAOR 0, I RH.!.VRR 

input fron RIO 
VPRptr - relative pointer to varHble 1hit cont.lns the deslnd valu 

Qutput to R12 
VPRptr - $lIM~ .. ehllve POInter 

(nonV fISH 0,1 

Input frOH RIO 
VPAptr - rehttye pOinter to v.rubh In VPA 

output to RI2 
strptr - pOinter to string value 
strlen - length of Ih;ol stnng 

RKtV~R 

HP-75C Description and Entry 2Points 



nUM cons' an' " (none> ICOHSI 0,4 

Input fron RIO 
nUM ... d - nUMeriC consunt to be pIned on the .hck 

output to RI2 
nUMvd - the nUnHlC ... due Just fetched 

"quoted ,tr " 

'l'Iput rron RIO 
ltrhl'll - Ihe length of the ,tril'l9 
.t ........ - the thotri.terl in the 5ting 

output 10 RI2 SUck 
strptr - 10Cil101'1 of ... due 
strlen - hngth of 'tring 

unquoted .tr " 

inpul fron RIO 
strlenl - the length of the string 
strvil - the throtcter, 11'1 the 5tlng 

output to R12 stack 
strptr - locitlon of .... lue 
urIen - hngth of stnng 

sto~ stnog " 

il'lpu' frOM R12 5t;ock 
strptr - source stnng address 
slrien - sourn stnng length 
strpt. - I'lrget stong address 
stden - tugH string length 
VPllplr - pOinter to ';IIget strIng VPA 

<none> SCONSJ 0,5 

(none> SCOHSI 0,5 

<none> STOST 0,31 

bseptr - pOlnler to base addr of Urget .leo fHld> 

oulput to RI2 stack 
(strptr) - IF tlultlStore, sourc!! slnng pOloUr 
htrlen) If .mltHtore, source slnng length 

store nutl <none} STOSV 0,3' 

Input fran R12 
nunval - vilue to be stored 
naneforn - n.tle of larget varubh 
(dlnfhg) - If tranng, tr~C1ng Inforn'l1ol'1 
(coJ) - IF traCing, traCIng jnfornatlon 
(roil) - If tranng, trUing Infortlatlon 
nunva}ptr - pOinter to tirg~t value 

output 
(ounval) - if .. tlItatore, vilue being stored 

I-DIn AOR 

Input Fron RIO 

VPAptr - vuuble to be fetched 
oUlput to RI2 

nanero.n - n~rre forn 01 'he varuble 
nunvdptr - pOlnt~r to the value 

12 get nUM addr" 

<none' AVADRI 0,32 

<none} SVADRI 0,3 

note: tdls svnr,R ~Ith dlffereM attrIbute 
lnpul 'ron RIO 

RfJAVAR 

RH&VRR 

RK&VRR 

RH&VRR 

R ..... VRR 

RM.VAR 

RM.VRR 

vpnplr - relative pOInter to "aflabl@ thit contains the deSired v~lu 
output to RI2 stack 

VPRptr - sant rehtlve plHnter 

1] SAVE STR <none> FISTLS 0,3 

Input fron RIO 
VPRplr - relative pOinter to variable In VPA 

output 
strptr - pOInter to Hrlrlg value 
stden - length of th;ot strHlg 
VPAptr - re1.JIlVe pOinter to varuble In VPA 
bs~plr - pOInter to base addn$~ of tugH <len fuld> 

14 nULlJ SW. <none> 

note: calls SlOSV ~Jth dlfferenl attrIbute 
Input fron R12 

ounvd - value 10 be stored 
naneforn - nine of larget vnuble 
(dlllf!i9) - If lriClng, traCing Inforl1allon 
(coJ) - If triClng, tranng Inforn;01101'1 
(ro,,) - If triong, tuclng Inforn,,!!on 
nunvilplr - pOlllter to target "due 

output 
(nuM~il) - If .mltu'ore, vdue bung noted 

SIosvn 0,43 

15 nULlI Slot <none> SIOSTn 0,4) 

noh: CIlls S1OS1 IIlth different .ttnbu,e 
Inpu' fron R12 Slick 

strpt. - source string address 
strlen - soun:f slnng hogth 
s,rpl. Urgel string address 
strhn - hrget stnng bn9th 
VPRptr - pOlnlH to beglnnlo9 of Urget Slnng 
b~epl' - pOInte. to base address of urge! <bn fald' 

outpul 10 R12 s.H[k 
(Slrptr) - If n"Justore, soun~ S.ltlng POInlH 
htden) - If ""llnlore. souru sl'lng I~n~th 

RM.VRR 

RtI&VRR 

RH3.VRR 

input fron li12 

tOil - dlnenSlOo of irray 
VPRptr - varubh 10 be inde~ed 

output 
n.nefom - nine of vuhbh b.ing rtf.rentd 
(dln'lig) - If HIClng, triting 1nfornillan 
(col) - If trUing, tntlng infomatlon 
(roll) - if triClng, tnclng Infont.hon 
nunvilptr - POlntlf to .rray ehnent 

A l-Dln ADR <none' RVADR2 0,32 

input fran 112 
col· colunn dll'Ien610n of .rr.y 
rau - roll dlnension of .rriy 
VPRptr - varuble '0 be indexed 

output 
n.neforn • nane of varhbh bdng referenced 
(dlllfh9) - if tr,clng, troatlng Infof71iltlon 
Icoll - If tr'nng, traCing inforniltlon 
(roll) • If triCIng, tracing InfOrtliltion 
nunvalptr - paInter 10 .rray ehlllnt 

I-din vilue " 

Input frotl 112 
col - colulln dlnenSion of arrily 
roll - rOil dlnen&lOn of irray 
VPlptr - virJ;lble to be Indexed 

oulput to RI2 
nunval • value of array dellent 

2-dln value " <none> RYVR12 0,32 

Input frON RI2 
col - colUMn dIMenHon of .rr.y 
rOil - rOil dlnenSlon of irrilY 
VPRptr - ... aruble to be Indexed 

output to R12 
nunval - valu~ of irriy ehllent 

carnage rtn " 

end of line " 

10 invisible RIH" 

11 nuneric ilddr " 

16 nun FN call " 

note: Sine .s 'HtRl$ 
Input fron RIO 

<none> ERROR~ 0,44 

<none> GaRTH 0,0 

<none> ERROR~ 0,44 

(none> IINRTH 0,44 

<nont> F1nOR 0,3 

<none> FHCRl. 0,6 

(Hblockptr - rditIH pOJnIN to FN vuuble block 
fNp~r"ccunt - fUnctIon paran@ter count 
(fNpa",\~p@) - funCUon pariMeter type I 
(fNp~rntype) - function paratteter 'ype 2 

(fNpirntype) - function piranehr type 1'1 

Input frotl RI2 
(fNparan) - func'lol'I paraneter n 
(fNparan) - function par."eter n-l 

17 str FH ull " <none> ,H(AU 0,6 

note: une is fHCRL. 

Input fron RIO 
FHblockplr - relative pOlnler to fH varub1e block 
FNpanKount - function par~netH count 
(FNpirntype) - function par.nqler type 1 
(FHpuritype) - function par;ll1eler type 2 

(FHp~nltype) - funttlon paraneter type 1'1 

i~put fron R12 
(FHparaN) - function Pirineter n 
(FNpariM) - functlon par~Meter n-l 

18 Jnp TRUE 

lnput fron R10: 

<none> 

relJMp~ddr - rehllY@ iddress 10 JUMP to 
Input fron R12: 

nUMvil - v.lue to be tested 

J1RUEM 0,7 

19 )nput till <none> lTAIL. O,~4 

HP-75 Description and Entry Points 

IIMVAII 

RH&VRR 

RtI&VAR 

kR&IOK 

RtI&VRR 

KR&lOK 

RHURL 

RM.VAR 

RM.VRR 

RH!VRR 

RH&fOR 

IV!INP 

25 



26 

III INI [ONSI <none> IHl(ON 0,2 

Input fron RIO 
Intvd - Integer conSianl to be plued on th~ shck 

output to R12 stack 
nunv.l - Integer In nUMval fom 

18 JIIP FALSE <none' JFALSR 0,11 

Input fro" RIO: 
relJnpaddr - rthllve address to JI"'P to 

Inpul frou Rll: 
nUlwai - value to bf 1~$ted 

IC JM? Rn <none> JMPIIEL 0,26 

i .. put hUM RIO: 
rdJnpaddr 4 rdative .delres! to junp to 

SUIISTI 0,34 

HlPUt froM 1112 
nunvd - tht substrln9 character nunber 
strp!r - pOinter to stnng value 
sIdell - slnn9 !tRglh 

output to R12 
strplr - neu pOinter to strIng valut 
strlen 4 neu string length 

1{ 2 substnng " <none> SUOS12 0,34 

Input frOH R12 
nu"voll - the second 5ubstnng subscrlpt nunber 
nu",val - th~ hrst suhtnng subsctlpt nunbtr 
st'pl< 4 pOlnt~r to $trlng vdue 
Slden - sl<1ng lrn9th 

output to R12 
strplr 4 nell pOinter to stnng value 
s1rhn - neu stnng length 

lf ftSE n 'no .. ~) [JnPIl 0,25 

note: [JnPIl IS Just JnPlIIl ulth different lI1trlbutes 

Inpul fro" RIO: 
relJ"paddr - reI~tIye address to Junp to 

<none) ERRORX 0,44 

21 <nant> ERRQRX 0,44 

" '''Dnt> £RAORX 0,44 

" - dudlc <none> SUOROI 1,51 

Input on Itll: 
nUMvai - V 
nUllvai - M 

output On 1112: 
nun" .. 1 - JI-V 

1[ <Mnt> [RRORX 0,44 

" 'f' <none> DIV2 12,51 

Input on A12: 
nUIIy'}l - Y 
nu.",,,l - II 

output on 1t12: 
om .... .,l - X/V 

lO ,.. )[~y 'none> VT)(5 14,51 

Input on Rll 
lIuny"l - Y 
DOnyal - II 

output on R12: 
"uH~;o1 - )(~y 

JI '" <n~IIl~) UIl[OI. 6,53 

Input On Fl12: 
stflng - first string to conpart 
stnllg - second strIng to cOlIlNre 

output On 1112: 
boolv~l result of ta"part' 

J2 ,. '<~' <none> L[OS. 6,53 

Inpul on R12: 
string - flnt ~tr)ng to tonpan 
Slnng - set!'Jnd string to COMpare 

output on R12: 
boolval t1'sult 01 (Imparl' 

)] ,. ',0' <non~> G[OI. 6,5] 

Input On R12: 
stnng - first Hnng In conp~te 
$trlng - second Slnng II> {onpace 

output on Rl?: 
boolv~1 - resul I Dr tOMpare 

KR3.TOK 

FlH&.VRR 

RtI&VRR 

kR&DEC 

KR&TOK 

KR&10K 

KR&HlK 

KR&nTH 

KR3.TOK 

kR&llTH 

KRtnTH 

IV&OP 

IVUlP 

IV&OP 

HP-75C Deseri pti on and 

22 Rrriy PRIIlTIl " <nOnt> PIIRRRY 0,36 

inpllt fron R12: 
IIPRptr • array to be printeel (fetchd USIng fUSH) 

notes: does iI fUnuM .nd prJv.I for uch iteM 

2l <none> ERRORK 0,44 

24 Rrny R[R[)II .' (none) RMARRY 0,44 

input froM A12: 
VPAptr - nroiY to b~ I"eld (fetcftlid using fETSET) 

!IOtu: don 11 re.d (HUll) for u~h elenent 

25 

26 & conClhnilte'&' 

input on 1112: 
flnng 4 ucond It ring 
.tnng - first ,Inng 

output on R12: 

<nont> £RRORK 0,44 

<nOM> COHCA. 1,53 

Itring - Hr&t string toncati .... t.d to second .tnnS 

" (none) PRSEn. 0,41 

18 '" <none> £RRORK 0,44 

" ')' <none> ERFIORM 0,~4 

2A '.' <none> npYROI 12,51 

input on R12: 
nunyd 4 hctor 
.. unvd - factor 

output on RI2 
nUHYi! - product 

" 
", <nonu ADDRO} 1,51 

input on 1112 
nun~al 4 addend 
nUMvill - addend 

output on A12 
nUMvai - SUn 

l4 <> '0' <noll~) UIIEIlS. 6,53 

input on 1t12: 
stnng - first sUing 10 conpare 
Unng - second stHng to conpare 

output on A12: 
boolv .. l - resul t of conpare 

15 ,~, 'none> EaS. 6,53 

input on A12: 
stnng - first stnng to conpire 
5tHllg - Hcond Hrms to conpare 

output on 1t12: 
boo! yal - resul t of (ollllaN! 

" ',' <none' GRS. 6,53 

input on 1t12: 
stnng - first stnng to cOllpare 
stnng - second sInn!! tn (Ollpan:! 

output on A12: 
boal vii result of Callp,ir@ 

" , ',' <none> tTl. 6,53 

Input on 1112: 
stnng - flrst ~tnng to co.,p~1"l' 

stnng - utond stnng to tOHpare 
output on Fl12: 

baolvlll - result of CatlPlll't 

" - Monadic (none> CHSROI 7,50 

input on Fl12: 
nUHval - operand 

output on R12: 
nUMvd - addlhvt Inverse 

" '" (none> UIIEO. 5,51 

wput on Fl12: 
nUMv;o1 - hrst nunber to tONpin! 
nunvil - nu"ber to conpare igoHnst 

output on R12: 
boolval nsult of (onp;ore 

" ,. '<~' <none> LEO. 6,51 

Input On R12: 
nu"val 4 fnH nunbe< to coupate 
nu"val - nunber to tOMpare agaInst 

Entry Points 

rt.J&TXT 

kR&TOK 

KUlOk 

KIWUN 

IU&TMJ 

kR&TOK 

kRATOK 

kR!I1TH 

KR&I1TH 

IV!OP 

MOP 

IVa.DP 

MOP 

kR&rlTU 

IV"'P 

IV&QP 

~ 



output on 1t12: 
bool ... d - nuult of conp.re 

38 )z 

input on 1t12: 
nunv.l - f1 rst nunbe. to conp,re 
nunuj - nunbr to conplrl igilnlt 

output on 1t12: 
boolvoll - result of (onp .... t 

lC () '0' 

Input on 1t'2: 
nun ... al - first nunber to eonpart 
nutwd - nunber to tenpare oIg.un$1 

output on R12: 
boolval - result of conp.re 

3D " '.' 

iI'IH.t on R12: 
nUn"d - first nunhr to (OnpUt 
nunYd - nunber to conp •• e agiHnst 

output on R12: 
bool ..... l - result of conpolre 

" , ',' 

Input on R12: 
nUtlYi} - fIrst n""be' to to"pare 
nutly"l - nutlber to rllHpne .. galnst 

outpul on RIl: 
boolval - result of conpa.e 

IF , ',' 

Input on R12; 
nutl",al - fI rst nunber to COI1Pol" 
nult"d - nunber to conpare oIgitInst 

outpul on R12: 
boolvd - result of totlpue 

" . 
4, ON ERROR 

42 OFF ERROR 

43 on KEY 

", 

'ON ERROR' 

'OFF ERROR' 

'OEF KEY' 

<nonll" GtQ, 6,51 

<none) UIIEO. 6,51 

<none) Ea. 6,51 

<none) GR. 6,51 

<none) LT. 6,51 

<none' RlSIGN 0,42 

ONERRO oHERR. 0,341 

PIAN(' OFf[R. 0,241 

OEFKEV OHKY. 0,241 

IV'" 

IV'" 

IV&OP 

IV&OP 

IV.!.OP 

KR&TOK 

KR&1IJK 

KR&HIK 

IIJ.!.OK 

44 Inv FM LET FNUT FNLEl. 0,211 RI!.!.VAR 

53 pnnter IHdlh'PUIDIII' GEllH P'UDT.O,241 

59 OH~UL'ON/Drr'OEFAUlT' OM/IIFF DUAL. 0,241 

5A &010 'WID' !;OlDPR JnPllIW 0,210 

Input fron RtO: 
relJtlpidd. - rehllye address 10 junp to 

5B &OSUa 

5( PRINT II 

Input froll R12: 

'&OSU8' 

'PRIIfT ~' 

Ol'tlonal nocord nunbe. on .12 
ft1enu"ber on r12 

5n IIRRGIIf n 

5E RESTOR[ II 

Input her" R12: 

'nAlt&IN' 

'RESTORE II' 

opllo'lal ~e(onl nunber on r'2 
hhnUl1bN on rl2 

5F INPUT 'INPUT' 

60 flSSIGNIL 'RSSIr,N II' 

Input Frotl r12: 
!eng"t ind iddress of hleni"~ 
hie nUllbn hnlegu consnnll 
optlon"l 2byte hhtype 

1>1 Ln FN 'LET rH' 

(;(ITOSU JnPSUB 0,210 

PRINT!! PRINM. 0,241 

GETtN MRRGN. 0,241 

GI01l2H RESTII. 0,24t 

INPUT INPUT. 0,237 

ASSIGIf fI~SIN. 0,241 

FIILH fNlET.0,211 

Fllt)'r~ (I byte) - 1 for nutlenc, 2 for .rr .. y, 3 for strIng 
Input 'ron RIO: 

Flltyp. - Ind,ut.s the t)'pe rtturned by lh~ function 
VPAptr - r1!hlIY~ ~Olnte. to vin~ble Ihit cerolalns Ih, 

value 10 b" returned. 
oulpul fron R'2: 

If nu"tHC then 
In~"elorn) - of the funClIon v,,'ub]e 
(nun ..... lptr) - ~Olntet to Ihe irei "hne th! value "III be pili 

If slfln9 then 
ht.p") perlntN til Unng 
(~trl~n) - !Inng length 
(VPRr!t) - pou.ter 10 VPA fn"), fOT the 51nn9 

62 tEl 'LET' LEt HOP. 0,241 

63 STIlH['BY 'STANDBY' oil/orr STAND. 0,241 

t>4 011 IIn{P~ 'ON IIn[I1 II' OIlIIlR InR(lH. 0.3111 

~R&TOK 

KR!TOK 

RIIMOR 

R1I&.FOR 

nJ.!.IKT 

IV&EO 

n1&IXI 

IV&IHP 

rtJ.!.IXT 

RI!.!.VRR 

l<R&10l< 

IIJ&I'Il 

!\V&lIn 

note: sane a5 UT FN 

input 'rtlll AIO: 
FHtype - indiutu the type n!turn~d by the function 
VPAplr - reliltlvI pOlllt"r to VlruMe thlt tDntain, the 

tlutput frOIl R12: 
If nU""lt then 
(n'"tfom) - of the 'untllon vlfuble 
(nullyaJptr) - pOinter to lhe irea "hc!re the value Ilill be put 

if .trinS then 
($trptr) - pOinter to stnng 
(Url"n) - $tflng lenglh 
(VPAptr) - pomt .. to VPR elltf)' for the .tring 

-45 AUTO 

-46 [AI All 

G012H RUTO. 0,241 

PUSHIR [RTAl. 0,241 

PUSHIA LSnO, 0,241 

I(UTOK 

RH&CIIT 

ItJ&DIO 47 LISTIO 

48 CRU 

'AUTO' 

'(AT ALL' 

'UST 10' 

'CRU' £RRIJRK CAU. 20,56 RH&CU 

49 DISPLAY IS 'DISPLAY IS' 

4A [AT 'CRT' 

49 LIST 'LIST' 

4( HAnE 

40 DURY 

'IE MERG[ 

4f (ALL 

SO READII 

input: 

'HRnE' 

'OEUlY' 

'IIERGE' 

'(AU' 

'RERD .' 

option,l tetord nut1ber on r12 
hie nUllber on tl2 

GIIORt OSPIS. 0,241 

PUSlilf (RT, 0,241 

GIO,2H mT. 0,241 

GETI' NAME. 0,241 

GEllN DELAY_ 0,241 

GI'012 nERliE. 0,241 

GHI' [ALL. 0,241 

REROM READII, 0,2~1 

then does i n!ild(HUM1, n!,d (STR), or r1!,d(RRRAY) for each Iten 

IU!D:IO 

RfI&(RT 

RH&CMD 

RN&.RUH 

KR&TOK 

RN&.RUH 

RHUUH 

IUlTXT 

51 fEl(H a key 'fEl(H KEY' 6£Tl' FfTK. 0,241 IV&oK 

52 display "idth'IIIOTH' 

5] POP n!turn 'POP' 

54 RUN 

55 REAL 

56 OISP 

57 FETCH 

'RUH' 

'REAL' 

'nISP' 

'FETCH' 

65 OFF TInERil 'OFF TInER II' 

66 011 

67 BYE 

'ON' 

'BVE' 

6B URIT 'UAIT' 

69 PRo1[(I card 'PRoIEO' 

6A PRINTER IS 'PRINTER IS' 

6B PRIIIT 

6( punthst 

60 RAIfDOnIZE 

6E AEAn 

6F RESTORElO 

70 RESTORE 

71 RE TURII 

72 UNPROIE(I 

'PRIIIT' 

'PlIST' 

'RAIf~OnIZE ' 

'READ' 

'RESTORE 10' 

'R[SIOR[' 

'RETURN' 

'UIfPROTE[l' 

13 EDIT f11~n~" 'EDIT' 

74 OFFlO 

75 STOP 

76 PUT <key' 

'OFF 10' 

'stoP' 

'pUl' 

n TRACE FLOII 'TRAtE FLOII' 

18 TRR(E OFF 'TRACE OFF' 

79 TRACE VRR 'TRRCE VARS' 

7R ENnLINE 'ENOUIIE' 

7B CLEAR VIlRS '(URR VRRS' 

7[ COPY 'COPY' 

UI PURGE hln" 'PURGE' 

7£ R[NRnE nOf 'RENAnE· 

7f INTEGER 

80 SHORT 

81 [IUUE 

'INTEGER' 

'SHORT' 

'OflflE· 

&Ull1 UIDII!. 0,241 

PIRHE' POP. 0,241 

&01 HI RUN. 0,241 

TYPSTn SKIPR 0,]21 

PRINT !lISP, 0,241 

&0'"' FET(H. 0,241 

OfFTnR InROF. 0,241 

DH DH, 0,230 

PUSHIR BVE. 0.241 

&£TIN UAIT. 0,241 

PUSHIA (RDUPR 0,241 

GllOlI- PRINS. 0,241 

PRINt PRINT. 0,241 

&101211 PLIST. 0,24' 

TRYIN ANOIZ. 0,24' 

RERn RERD, 0,241 

PUSHI A RfST _ 0,241 

RESTOR RESTO. 0,241 

PIAN[' REJRN. n,241 

PUSIiIA (ROUPR 0.,241 

EDIT EDIT. 0,241 

PUSHIA OFFID. 0,241 

PIAH(l STOP. 0,241 

GUll PUT_ 0,241 

PUSHIA UHO.0,241 

PUSHIA n:nFF. 0,241 

PUSlilA lRVAR. 0,241 

GOU EOL. 0,241 

PUSlilA [lRVR. 0,241 

FlTDFl (OPY. 0,241 

PUSH1F pURtf. 0,24\ 

FlToFl RfNAn. 0,241 

TVPsTn S~IPI O,ln 

TVpSTn SKIPS 0,322 

001211 oan. 0,241 

I(R&1OI( 

RII&fOR 

RH&J1UII 

IV!DCL 

kRl10K 

RII&fET 

RYlI.fIn 

AII&fOR 

IV&lZZ 

KRlTOK 

RV!.CRO 

MJ!DIO 

KRlIOK 

RI\&.CIID 

MJ.!.RI2 

nJlTKT 

MJUtIO 

MJ.!.JXT 

RIIMOR 

RY.!.CRD 

RH&RUH 

MJ&.OIO 

, .... , 
IVlIO 

IV&.1R 

IV.!.TR 

IVII.TR 

IU&J>IL 

KR&EXE 

RIWIEn 

RH&(IID 

RH&(nn 

IV&.O[L 

IV&OCl 

RHMn[l 

HP-75 Description and Entry Points 27 



28 

82 Ron HIU)Hg 'Ron HIssing' 

83 REnARK 'REn' 

84 (tPTIOK BASE 'OPTION BASE' 

85 END FII '(ND O[F' 

Input fro" RIO: 

ERROR)! ERRORK 0,44 

"n SKIP' 0,241 

IIPTION OPtHl. 0,315 

FNEND fHRTII. 0,313 

VPAptr - pOlnttr to VPA for functIon vnhble 
Input fro" Fl12: 
output to H12: 

If nUMeriC 
lnunval) - nUHfric value returned 

If 51.lnl' 
(strplr • pOinter 10 the slqng (in REsnfn) 
(strlen) - hngth of string 

86 OAIR 

87 OEf TN 

Input RIO: 

'011111' 

'OH fN' 

DATA 

'ff 

SKIPEM 0,320 

SKPDEF 0,312 

nlJ~p~ddr - rehtlve JU"p iddrl!S$ to eol on END OEf line 

88 {lIn 'DIn' 

Input for allotitlon: 
array H;lIIe: 

rOil <lntl'ser const> 
ItoJ] <Integer (onst> 

$lung n,)ne: 

,jn SKIPP 0,321 

l1a>< len 'wleger consO 
output: 

none 

89 RENUMBER 

8A END 

88 r.n~rk 

SC fOR 

8P IF 

SE InHGE 

Sf NE)(T 

Input fron R12: 

'S[HUII8(R' 

'END' 

'," 

'fOR' 

, If' 

, InIlG[' 

'NEXT' 

nanefon. - n~ne fo~n of the va~ubh 
nu"valp!r - pOInter to the value 

AA IP '1P' 

Input on 1112; 

0011)411 RENun. 0,241 

PIAN[' HID. 0,2./1' 

"n 
fOR 

If 

REn 

NEXI 

SICIP' 0,241 

fOR. 0,341 

ERRORT 0,344 

SKIPII 0,341 

HEXI. 0,341 

<none> IPS 2(1,55 

nutlval - ar'lunent for t"~ function IP 

output On A12: 
n~"val - If.teger port101'1 qntl''lH val> (fl~gged Int~'lH) 

liB EPSIlON 

Input: 
none 

output On 1112: 

'EPS' <nOne' EPSID 0,55 

nunv~l - lo"e~ bound of na{hln~ preCHHln 

R( f rae part 'fP' <none' rp~ 2(1,55 

Input on 1112: 
"""val - ~rg"nent For the function IP 

output On 1112: 
nu"val - IntegH portion <lntegH yai> (rh9ged Integer) 

AD [(Il 'CEil' <none> [[IlIO 2(1,55 

Input on R12: 
nunvd - oper;md 

output on R12: 

KUIOK 

IV&Oct 

KIt!IOK 

RH&IJIlII 

IIJ&DCl 

KR.!.IOK 

IV.!.DCl 

RH&[nD 

RH!.RUN 

N&D(L 

RH!FOR 

KR.!.TOK 

IV&DrL 

RIWOR 

KR&nTII 

KR!MIH 

KR!IITH 

KR&nlH 

n,,"Ya1 - snalbst Integer ): operand <11'111':91" val) (flagged Integer 

liE hRX 'MAK' <none> nRXIO 40,55 

AF 1M fN EHO <none> FNRET.0,16 

Jnput fron RIO: 
IJPllptr - pOinter to IJPA for funCtion varuble 

Jnput fro" 1112: 
IF nUllent Huff rtturnfd 

(nu.wa}) - nU"l'rlt value returned 
If $lTlnl stuff returned 
{slrp!r . pOlntn to the stnng (In IIE5nEn) 

If none returned due to fillure 

putp,,! 10 Rl1: 
If nunern: 
(nu',..~J) - nu"tel[ vilue re!urn~d 

I:s~:;~~r -pOinter to thf stu.n!! (In R[snEn) 
hlden] Ifngth of stnng 

KII&tHH 

RH3.IJ~R 

!IO BEEP 'BEEP' 

91 l£T (IMPLY) " 

92 ASSIGH 10 'RSSI&H 10' 

93 den loop 'CLEAR LOOP' 

94 (OHTIHUE 'COIIT' 

95 CLEAII <d@v> 'CLEAR' 

96 'ed Uring 

97 TEleI 

98 BASIC 

99 LIFT 

9R RESULT 

98 IHTO 

input/output 
none 

9C I!W POP 

90 tIr tluflg 

'tEXT' 

'BRSIC' 

'un' 
'RES' 

'IHTO' 

!IE or 'OA' 

9F for/ne.t to 'TO' 

input froH R12: 

BEEP BEEP. 0,241 

!lET ERRORT 0,)44 

00"1* [OIlFlG 0,241 

PUSHIR CLOOP. 0,2~1 

OOIH (OHII. 0,241 

GnU [lDEV. 0,241 

<nDn!> SrDHST 0,5 

<nDn~) TEXT. 0,46 

<none> 8RSIL 0,46 

<none> urI. 0,46 

PUSH1 II RESUL. 0,55 

<nonu HOP2. 1,51 

<none> IIrIIPQP 0,44 

<none> TMII[LR 0,44 

<none> OR. 2,51 

<none) TO. 0,41 

nunval - value for the uppu bound of the loop 

00 uung line 'USIHG' 

fit READ string 'READ' 

112 print end 

A3 stnn9; 

M stnng, 

AS prtnt"; 

fl6 printll, 

fl7 printllend 

118 ON of on/off 'ON' 

119 orr of on/off'OFF' 

00 SOR 'SQR' 

Input on 1112: 
nunval - oper~nd 

output 

<none> ULIN~. 0,327 

<non~> REflOS. 0,44 

<none> PRLI~E 0,35 

<non~> PRSTII. 0,36 

<none> PRSTR. 0,36 

<non~) SErtI~. 0,36 

<none> COMRII. 0,36 

<non~) PRUNO 0,35 

<none> OMTOK. 0,46 

<nol1~> OFTO/(. 0,46 

<none> SORS 20,55 

nUHval - pnn[lpal square root of operand 

81 nIH 'nIN' 
Input on R12: 

nunvd - operand 
nunval - operand 

output on R12: 
nunval - nlnlnUn vdue 

82 RVAIL nEnRY 'nEM' 

BJ ABS 'ABS' 
Input on R12: 

nUllval - operand 

output on R12: 
nUMVa! - absolute value of operand 

114 eKternal roN " 

B5 1 din arr~y 

66 2 din array 

B1 SGN 

Input on 1112: 

'5GII' 

nUMY~l - ope~and 

output on 1112: 

<none> MIN10 40,55 

<none> nEn. 0,55 

<none> RBSS 20,55 

<none) ROM:GO 0,214 

<none> SVADCK 0,1 

(nDne> 5IJROCK 0,1 

(non~> SGHS 20,55 

51snun value of operand <integer const> (flagged int) 

68 KEVI 'KEYS' 

89 COT 'COT' 

input on R12: 
nu"yal - ~rgUMent 

output on 1112: 
nu"val - totanyent of ar~UNent 

8A eS( '(S(' 

input on !t12: 
nu"val - ugu"ent 

output on 1112: 

(none> t:£VS. 0,56 

<none) COll0 20,55 

<none> [SH10 20,55 

HP-75C Description and Entry ,Points 

R'(&BEE 

KR&TOK 

10&010 

IO&DIO 

RIWUH 

nJ&DIO 

RII&IJAR 

RII&RUII 

RIWUN 

RII&RUH 

KR&fUH 

KR&TDK 

RIWOR 

RY&TIn 

MOP 

RIWOR 

KR&TOK 

tu&TXT 

KR.tTOK 

IV&S'UN 

IV&S'UH 

I1J&TXT 

ttJ&TKT 

ttJ.tTXT 

IIJ&.OII 

IV.WN 

KRo!JITH 

KR&J1TH 

KR&FUN 

KR&J1TH 

IV&R5U 

RH.!.IJAII 

IIH&IJAR 

KR&IITH 

KRUUH 

KR&J1TH 

KRMTH 



nunvd - cosecant of ngUMent 

BB RPPT hlenane'RPPT' <none> APPT. 0,47 

BC [XP 'EXP' <nOnt> EMP5 20,55 

input on 1t12: 
nultyi! - irgurlent 

output on Itll 
nUrlval - anfl-naturd loganthlt of af9unent 

80 JNT 'INT' <nOnt) INT5 20,55 

Input on Rll: 
nutwal - operand 

output on 1t12: 
nunvd - grutest in1fgtr <= operand 

BE lOGIO , L0G10' <none) lOGTS 20,55 

Jnput on Itll: 
nunva! - opHind 

output on 1t12 
nunval - loganthlt of operand (base 10) 

BF lOG (£) 'lOG' (none) LM5 20,55 

input on 1t12: 
nunval - operand 

output on 1t12: 
nUlwal - natural IOSHlthM of operand 

(0 V[RI 

CI SEC 

Input on 1t12: 

'YERI' 

'SE( , 

nutwal - ugu,,~nt 

output on 1t12: 
nutwal - secant of argullent 

(2 (IIRS 

() SIRI 

(4 UN 

(5 NUM 

OS SIN 

Input on 1t12: 

'(HU' 

'STltS' 

, LEN' 

'Nun' 

'SIN' 

nu"vil - usunen! 

output on 1t12: 
nutwal - SlOe of argunent 

09 (OS '(IlS' 

Input on 1t12: 
nu"val uguttent 

output on 1t12: 
nunval - C05lne of irgUttent 

OA TAN 'IAN' 

Jnput on 1112: 
nUNval - argu>tent 

output on 1112: 
n",wal tangent of argUl1ent 

08 TO bInary op , TO ' 

O( RHTIlRE to x " 

Input: 
address of hnell 10 ..-10 strean 

DO Input II 

Input frot< 1112 
nunvd - ulue to be sto~d 

<none> VER. 0,56 

<none) SECIO 20.55 

<none> (IIH. 20,56 

<non@' VRtS. 20.56 

<nOn@) LEN. 30,55 

<none) lIun. 30.55 

<none> S11110 20,55 

<none> (OSlO 20,55 

<none) TANIO 20,55 

<none> IIIlP2. 1,51 

<nont> RESTN. 0,221 

<none> iNPUN. 0,44 

n~~efor" - n.nt of tnget y.ruble 
(dillfhg) - If truing, tnung Inforn~hon 
(col) - If tUClng, tuclng InfortHltlon 
(rolJ) - If tr'Clng, tr~t1n9 Infort,,'llon 
nu"ydptr - pOinter to hrgt't "alu@ 

output to 1t12 suck 

" 
" 
EO 

E1 POS 

'(' 

'J' 
, \' 

'POS' 

'0£&' 

<none> [RRORK 0,~4 

(nOM) lN1D!V 12,51 

<none> POS. 52.55 

<non~> OE&IO 20.S5 

IIwn 

KIWITH 

KiWlTH 

KIWITH 

KR&MTH 

KR&fUIi 

KRAnTIi 

KR&rUH 

KR&rUN 

KR&FUH 

I(II&IUII 

KR~nrH 

KR&nTH 

KRUlIH 

KPJ.TOK 

nJ&TKT 

IV&INP 

KA& 10K 

KR&TOK 

KR8.nTIi 

KR8.rUN 

KR&nTH 

£6 VAL 

C1 JNf 
input: 

none 

output on R12: 

'VAL' <none> VAL. 30,55 

'JNF' <none) INfiO 0,55 

nUHy,l - upper bound of Maelllne precision 

t8 rud nUMber 

(9 PI 
Input: 

none 

output on 1t12: 

'PI' 

nunval - 3.14159265359 

tA UPCC 

[B USING 

[C THEN 

[0 TAB 

CE STEP 

input fro .. RIO: 

'UrRtI' 

'USING-' 

'THEN' 

'TAB' 

'STEP' 

I'IUNVi! - v.lue of iner@nent 

[F [)lOR 

00 HOT 

01 [ltv (\) 

Input on R12: 

, EKIJR 

'NOT' 

, DIV ' 

nunvlli - dividend 
nllNvd - divisor 

output on 1112: 

'nOM) READN. 0,44 

'none> PliO 0,55 

(nOne) UPCI. 30,56 

cnone) USING. 0,341 

cnone> ERRORI( 0,44 

(nani') TAB. 20,45 

cnol'le> STEP. 0,41 

CHone> [)lOR. 2,51 

cnone) NOr. 1,50 

(non@) INTOIV 12,51 

nUNyal - IntegH lIuGllent (rul flagged as integer) 

02 fRRN 

03 ERRL 

'ERRN' 

'ERRL' 

D4 (ARD hlenille' CARD' 

05 liND , AND' 

06 KtvS Hlenille'KEYS' 

07 ElSE 'ELSE' 

EJ OTR 'RAD' 

E4 flOOR 'flOOR' 

lnput on R12: 
nu!\vd - operand 

output on R12: 

cnone) ERHun. 0,55 

Cnonf) ERRl. 0,55 

<none) CARD. 0,47 

<nonv AND, 4,51 

enDne) KEYS. 0,47 

<none> [RAORK 0,44 

<none> RADIO. 2O,S5 

(nOnU IHT5 20,55 

nunva! - g~eatest Integer <: operind 

[5 INPUT $ 

input fro" RI2 Etick 
9trptr - sourCf stnng address 
strlt'n - souree string length 
strptr - tuget stnng Iddreu 
slrl@n - target stnng length 

<nane) INPUI. 0,44 

YPAptr - pOinter to beginning of target string 

output to RI2 stack 
none 

£6 fRROR <none> ERRORM 0,4~ 

[7 I\UMrH ; 'none> PRNU". 0.236 
note: It should be 36 but the ittnbute Il~S left out (ugh) 

E8 nunenc, Cnone> PRNUM. 0,236 
note: It should be 36 but the Iltrtbute uu left out high) 

f ron ALTRlln 

00 

01 ALARM Oil/Off 'AlARn' 

'lOCK' 

ERRORM [RROR)I 0,44 

ON/llfF ALARM. 0,241 

GEllS lOCK. 0,241 02 lOCI( 

03 OEG 

04 RAD 

'OPTION ANGlE DEGREES' PU5H1A D[G. 0.l41 

'OPTION ANGlE RADIANS' PUSHIA RRO. 0.241 

fro .. MELRon 

00 

01 TRANSfORM 'TRAIiSfORM' 

Input on R12: 
{flle nil"ej <stnng) 
hIe type, 2-byte attribute 

output: 
none 

02 PRCK 'PACI(' 

RUURN (RRORM 0,44 

TRNSLP TRfRI1. D.241 

ASPRC~ PA(K. 0,241 

HP-75 Description and Entry Points 

KWUN 

KunTH 

nJ&TltT 

KR&I1TH 

KWUN 

KR&TOK 

KR&TOK 

kR&fUH 

RH&fOR 

IV'" 
IV&'oP 

KR&nTH 

kR&fUN 

KR&FUN 

RII&.FIL 

IV'" 
RIWlL 

kR&TOK 

kRS.ntH 

KR!t1TH 

IY3.1NP 

XR&TOX 

IV3.PUN 

IV&.PUN 

KR3.TOK 

KR&PSS 

RVUOK 

IV&ANG 

IV&AHG 

KR&TIlK 

Ge&lrn 

RS!f'AK 

29 



30 

Input on R12: 
d~"'lCf nin' <$Inng' 

output; 
f10M 

OJ INITIALIZE 'INITIAlIZE' ASJNIT INJT . 0,241 

Input Oil RI2: 
deVIce nine <strln9' 
nu"Y~l (II of directory elllon) 

output: 
none 

04 TInE 'TInu' <none> nn($, 0,56 

05 DAlE 'DATU' <none> DIIIES. 0,56 

" nnE 'l1n(' <lIone> lint:. 0,55 

07 DATE 'OAT[' <lion!> DAlE. 0,55 .. ANGlE 'ANGtE' <nont> nTNt. 20,55 

" ncos 'A(OS' <none> HOS. 20,55 

OR 'TH 'ATH' <none> llAIi. 20,55 

" IISI" 'ASIlI' <none> ISIM. ~O,S5 

0[ .MD 'RnD' <none) R[nl0. 40,50 

OD '"' 'noD' <none> MOOlO. 41),55 

OE '"' 'RHO' <none> 1111010. 0,55 

Ille ON [RROR code conSIsts of three pUIS: 

• th~ ON ERROR setup, Inyoked by the ON ERROR s\.Jtenent: 
• the ON ERROR ternInallon, lnvoked by the OFF ERROR 

stat'ment; 
• the anual lnvohlIon of the ON ERROR user ~ode uhen ,m 

error h;.ppens. 

The ON [RROR parHtlHP calls PRRS[' to parse the rest of the 
lIne, and then idds in InvlSbJe REI URN loken at the end of 
the lIne. If there ire any (',010 Dr ON ... (',OlD tokens )n the 
line, an In"!SIbh POP token IS placed In front of then. 

The ON ERROR runtil1t nves the rehttvued address of the 
rust token (keyuord folloutng ON [~ROR) to be executed IIhen 
an error 15 encountered, In E.EREl(; and Hle rehtlvlled peR 
H' LERP(. It then SkIPS to the neKt 11ne. 

The OFf ERROR runt1"~ 0'$ out LERE)! ~nd LfRPC. 

The runtl"@ cod~ eMtcuted "hen an error u detected lS the 
heart oT the OK [RROR functIon. Th15 IS Invoked by REPRI. or 
one of 115 d~rJvah"~5. Uhen R[PRl. 15 c,alled to report any 
errors. It tHis to SU If E.EREK U pOSItive and non-lero. 
H 11 IS then ~n ON [P!tOR H ~ctlve ,and lie set up a 1i0SUI! to 
the It.st token 1n the ON ERROR sUtellent. If It 15 0, ON 
ERROR hilS eIther been OFfed or UH never dethred to start 
ulth. If It 15 negatIve, then ue ar@ In an ON ERROR sta\e­
!tellt ~nli do not uant 10 cdl It iSIlO (rud Infinite loop). 
The call 10 the ON ERROR code is setup by USlnS E.EPEK Tor 
the relitlve RIO, ~nd E.ERP( for the rehl1ve peR of the 
1i0SUI! address. The iddre~s of the next lIne IS used for" 
rUum addrHs and peR. SU8:>H IS c,alled to do the ictuill 
1i0SUI! setup, ind then (lRflili: tlears the error so the prograM 
11111 not sUllo The ~OSUB IS traced. lind flnally RTSl~N u 
called to dean up any 9Hbige left on Rll by the teror. The 
vilue of LEREK u "ade negatIve by »ettlng th~ top bI t. 
Thl> flags us JS be1ng In an OK ERROR. Uhen the InVISIble 
POP Or InvIsible REIURN IS exe[uhd, Thl$ vdue 15 restored 
10 Its onglnal pOSitIVe value ("'5ually), and eMecullon 
returns to the lIne iftH the onf conhlfllng the ~rror. 

In iddIllon to tht peR Ind RtO, a flag 15 s,ved on tht 
subroutine return stiCk. ThiS fhg 1$ used by ON {RROR lind 
ON TInER to tlnn up things th,t need durlIng up it the fnd 
of the stattne,,'. lbe f1<>g ~ 800011 for nomd &oSUOS, is ), 
o and < 800011 'or ON TIn[R (SH K~"lJn for Hore}, and u ) 
8000H for ON ERROR. Thn rlag tontilns the CEPE)( ~jlue t 
8QO()H (H,e [.[R[K YlIjue 1$ rplatI_e iddreH of [ode, in~ Ii 
'5!ul1ed to never be .7HrH). ThIS serves to flag the return 
Inf" as bung for ar. 011 ERROR, ir.d ~lso SivU the ,,1I1Ivr 
iddreH. IhlS iddres$ can nOI be sived In L{R(K becauH the 
ON ERROP code "lgM contaIn uther in Off ERRO~ or inothH 

AMINI 

RV!.TW 

RY&T&O 

RVAT&!> 

RY&TW 

KRATRIj 

KRATRr. 

KR& TRe; 

KR&lRG 

1lJ4f10D 

n]MOD 

nJ&RHD 

all [RROR connentl 

Run Yelling 
07/09/82 

OQOaaaaQ 

"OOOOOOOQ 
"00000, 

"oooa 

ON ERROR. Either of then "Ill change the contents of 
E.EREX. If the value of E.(R[K 1& 0 "hen the I'l!turn 15 e~­
eeuted, then an Ofr ERROR "IS done ~nd the v;olul! IS not 
restored. OtherulSe the old LERH IS restored. ThIS l1eans 
that an ON ERROR ded;'l'l!d In In ON [RROR only is effeetiye 
dUrIng 1I';lt ON ERROR. 

HP-75C Description and Entry Points 



Q~lck Reference Docunenhllon of K.1ng<troo $ubrautlnu 
Fl Ie GroupIng 

Th1$ dotuMent it !le~nt n.an .aide to p~ollie uorking uith the 
Kangaroo s)'sten. heh file lin, line de6trlblng the type of 
subroutInes that It hiS. Beneath euh flle 111' Int of subroutines 
111 thH hle ~lon9 lIith. deSCrIption of uh.t it don and ull" 
regl$ten It 11111 eert.unl), tr~sh. (Note: there is no gUir;lntee thit 
it u1H not trish othH regISters. AU "sisters ulllch are 1n the 
iubroutlne are luted: houever, tht subroutine Miy call .nother 
subroutine .. lInh .. ould trnh dIfferent reguUrs.) If there are ,IllY 
lust.akes or ,,"'truths 1n thlS dOtunent, r",den ire uked to plnse 
lIake the changH thMSd~e5. M.ake the ch;lngu to KR'rn .and then run 
runof to obhln KR"fIL {thls hie}. 'hnk-you, 

9:21 RM U[[1., 16 SEPT, 1981 

Qu1C~ Aehrente Docu"entatlon of Kangaroo Subroutines 
file r.roupw9 

USH; R6 stick 
DUnOl [loes the efld of IIlIe $e,\u~nce for dIspla), d~vlCe$ (CRlF) 

Ose~; R6 stac~ 
DUl[S[ IIfIfeS Out ~n uc.pe • 'OUTlCH' 

Uses: 
OUTSTR IInhs out the devlte to the current dJSplay deVice 

U$u: 
PU1HV n.llles the {h~ruter !n R2 the turrent chH~ctH 

Uses: R2-3, R6 $bd 
S[1Utl Sets up a hoe for IIIput 

USH: R24-1!l, R6 shck 

IV/RSII - ROM l1oill1puiatlon routln~s 

(vU[ I (ycles through ill the ROMs and ROM flies. (oill the 
I subrouhne eath le>:ll1e ~"ibled: RO IS the ADM nUllber. 
1 USg: RO-l, R2-), Rfo st~ck 

&E1f10n I hables a Ron uhose 1 byte Identlfler 1$ In RO. If 
I successful, 1R IS returned, othennse HZ 15 returned. 
I Uses: R6 SUck 

Ron:(;o I thIS IS a token to transfer to a glYen .address In I ROM 
1 IIses; ~-I, R2-), R20-11, R3O-3t, R6 sHek 

RonJSB I Sultches to a given Ron, cOills the .address, .and sultches 
I bick to the current ROM 
1 IIses: 116 StolCl! 

RonRTN I Returns to regular systen Ron. SysteM ROn IS enabled, 
I ROnOf=O. R6nP1R=24K, and Hl 
I Uses: R2-3 

IV/UTI - Utlllt)' routlnH, fIle 1. 

ORS(NO lhe hst lJne In .I progun 
Uses: 

BLAN~S Elg"t bhnks for public consUl1ptJon 
Usn: 

PRRI &~t one b),te paraMeter aHu cilL R2'1 byte thlt 116 pOlllted 
to "hen you c.alled PRRI. R6 :: 116. 1. (hang~s PROTEn. 
Us~s: R2, 116 Slack, R44 SUck 

RETURN Th~ iddress of .I RTH lnstrucllon 
USH: 

IV/UT2 - Utlhty routines, rIb 2. 

OIlVS[{ S~conds In diy dan 
Uus: 

DT~80 Days 1n Honth d~1i 
Usn; 

!(0f'Y Byte copy routine. Sourc~ iddres~ IS 1174-15, destln~llon 
iddress H 1116-77, ~Ild tht b),te count address IS R1l. 
Uses; 11:72-73, R74 stack. R76 stuk 

HUnCH)( I lIunHlC th~ck and eo{ode. The first b)'te (high byte) IS In 
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Sub- [IUCriptlon 
routIne 

IV/HMD • IIlln·initlllh:.Ition (HANOIO) routines 

IIF1NOI Ilion Inltullz.lUon: invoku each ke)'uord flle one b)' one, 
I 1120:errur nunber, E~I " ERROR uu cilled, [:.() if bindled 
I by hle. 
I Usn: Ri)-I, 112, R6 luck 

III1NOIO t '1IF1110I' uith no error: puns control to III kel'llord fHu, 
I Uses: Ri)-I, 112, 116 stick 

1I0nINI I '1IF1110I' lI1\h no error: Ilasses control to all keyllont hln. 
I U5~i: Ri)-I, 112, 116 stack 

IV/l[l - I/O routines for the King.aroo. 

IITTH' Checks to sn If thtre is iny key ".aitll'lg. E:l if key is 
.. uHng & it's II1TH, E:O othtruiu. 
Usn: 112 

CUIIS£- Turns tht eU/"$or off. No error. 
Uus: Ri)-l, 112-3, 11):)-]1, 1144-41, 1153·57, 110 .tick, 116 lIiCk 

CURSE. Turns th~ cunor on, 110 error, 
U.n: RO-l, 112-3, 1130-31, 1144-47, 1153-57, 110 luck, 116 ,tick 

OEQU[ Kl1h iny queued up keyboard Interrupt. 
Ulies: 113 

[PLIID 'OUlEOt' uith No Dehy 
Uses: RO·t, 112-3, 1130-31, 1144-41, 1153-57, 110 stack, 116 .tack 

GETtllR Gets I single thificttr in II[VHIT Ind 112 
Uses: RO·I, 112-3, 116 st.ack 

GHUI !Iuds a line ui th the Inl tial tellplate in INPBUF. lIeturn~d 
tenonatlng chM;lcter IS In 1125. 
Uses: 1120-25, R6 stack 

IItFUH Sends a string to LtO. Called "ilh I lIuitl-byte count in 1136 
.and the address of the strln9 In R26. 
Uses: R6 shck 

HlFOU' A cheap ua)' to cill HLfUH 
Uses: 116 stack, R26 sUck 

KEY' Checks to see if any key (even ATTN and Mde suitchers) hs 
been pressed. [:1 If i key IUS hit, E:O ir no key UiS hit. 
Uses: 112 

lEnD Ualts until the key 15 relund 
Uses: 112-3 

nSGOUT I A ch~ap "ay to cill OUTSTR 
I Uses: R6 stick 

OUT1{H I Uritn a chificter 
I Uses: R6 stick 

OUT{40 I 'OUTCHR' .. Hh the char.cter in R4D 
I Uses: 116 $t~ck 

OUTCIIR I Outputs a chlrolcter to the display devic,",: All output to 
I the dISplay deYlte hUefl;; through thiS routine. 
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TORSC2 

T05C02 

T08C08 

108IH2 

T08I118 

I R2O, th. second byte (lou byte) lS In R21. 
I Uses; R2O-21 

(onverts t .. o d191t BCO to RSCII. Th@ tuo dlSl1 BCD vdue 
H In 1120, the tuo byte result IS 1n 1120-21. 
Uses: R20-21 
Converh t .. o byte binJr)' to BCO. The ught bit bin.ary value 
that 1$ to be conYerted to 3 dlglts of BCD 15 in R2O, the 
B(O result IS in R20-21. 
Uses: 112-3, 1120-21 
COIWHts tight byte binary to DCO. V.alues to be convHted 
to B(['I are In 1140-41, the eight DCO results are In II~O-41, 
Usu: 110-1, 112O-2t 
(onvtrts tuo_digit BCO to bInary. Th~ BCD value IS 1n R2O, 
the binary result IS 1n 1120. 
Uses: 1120-21 
Converts eight byte DW to binary. The eight bit BW vdue 
is in 1140-41, the U!lht bit binary resolt lS In R~O-H. 
Uses: 1120-21 

IV/DlE - fMecuhons routines (or th~ Kangaroo 

(OIlBIIi Converts blnoir)' to fluting POInt. Bin,,)' nunber IS 1n 
1136-37, conHrted floating pOInt nunber in A40-47. 
Uses: 1132-35, R40-47 

oocno H~ndiH ternln~llng ke)' for conNlnd intput 
Uses: 

[IIE( E"~cutlon loop ror the hngaroo 
Uses: R2-3, R2O-24 , R32, 1176-71 

GETRLN Gets a BASIC input hne FrOf! the ke)'bo.ln! 
Uses: 1120-24 

HANG lets the user see the output on the LCO 
Uses: R2 

IIIITGL I Inlt1ali2l's th G£TLN panMeteTli 
Uses: R2-3 

[ITHER I Hindles other thin ternlnat.0l9 ke)'s for conllind input 
Uses: R2-3, RIO-II, RI6-17, 1140.....,1. R76-11 

OUTLlN ! Prints out the line pointed to b)' R36/37 unleiS It is thl 
specul list llne f1~9 EOlllI. 
IIses: R<'O, R24-25, R26-27, A3O-31, R36-37, 1145-47, 1167 

II£PORP R~ports p~rSlng ~rrors by re-displi}'lng the Input line ulth 
the cursor o~er tht pOInt at .. hleh the Pa.rSIn9 filled. RIO 
pOints one piSt the error. 
Uses: 112·3, Rl0-11 

STRRt Coldst~rt 
Uses: R2-3, R6-7, R25 

UHRUIO I (lun out AUTOI IF there is an cverflo~ 
Uses: R2-3 

I(R/nlH - COnUInS nathenatlcd funcholl" Also has a feu para"eter 
gett!n9 routines, rindoN nunbH generatln9 roul1nes, 
unpacking routIne~. 
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RBSS 1 tdtuhtn the ~bsolLlte y .. }u! of .. rul on the R12 .h~h. 
, lIutpLlt IS on the RI2 st.ll(k ,.nth .. copy In 1\40. 
I tins: R40-47, R60-67 

AD09 I (dcuhus the sun of 1110 ruIs on the RI2 SUck. Output 
I IS on the R12 stOlCI< "'lth .. topy III R40. 
I Uses: A32-31, R4O-41, R50-57, A60-67 

ADoRn1 I (i!cuhtes the lUll of tuo ruls or Inhgfrs on the Ril 
I stack. Oup",t 15 on the Rll st,ck Illth • topy on R40. 
I Uses; R32-37, R40-47, R5O-57, R60-61 

t)EL10 , lot.tn tht " •• Uut inte9er )~ tht I1!d or integer on 
I the R12 stilck. Output is on Rll !11th copy in R60 Dr R70. 
, Uses: H2-], R32-37, R40-·I17, I\SO-51. R60-67, R70-17 

(HSRDJ I (i.ener,!o1n the nlt9itive of the Il!il Dr Integer on th, RI2 
I suck. Output it on the R12 sUck L1ith .. upy in R40. 
I Usn: R40-47 

(OSlO • (a)tuhtu thl! ~D$in~ of .. "al on the 1112 It~ek. Output 
1 1$ on 1h~ 1112 lUck uith a CGP), in R40. 
• Usn: 1120-27, 1130-37, 1140-47, I1SO-57, 1160-67, R70-71 

COIIO I C .. lcuhtn the U)t~ngent Gf .. re .. l on the /112 SUck. 
1 Output lS on the 1112 stack 1I1th .. cop)' In MO. 
, Uses; 1120-27, 11)0-37, 1140-47, I1SO-51, 1160-61. 1170-77 

(SHIO ' Ciluhtu the (Onunt of .. re .. l on the 1112 stick. 
, Output IS on the 1112 stack ulth .. tOp), In /140. 
I Uses; R20·27, 1130-31, 1140-41. ISO-57. 1160-67. 1170-71 

0(0111 'hbln and COnaunts 
I Usu; 

0[(;10 'Converts a "al on the 1112 suck fron radun tG degr~e 
, nusure. IJutput Iln the 1112 stack. tOP)' In 1140. 
I Usn: 1/32-37, 1140-47, 1150-57, R70-17 

DIV2 I C .. I(Uhu~ the quotlent of tuo ruls on the /112 sh~k 
I Uses: 1132-37. 1140-47, llSO-57. 1160-67 

EMPS 'C .. ltulates the e><ponent131 f!IJlctlon it I1s argunent 
I Usn: 1132-37, /140-47, /ISO-57. 1160-67 

fP5 I funchon retum 
, Uses: 1132-37, 1140-47. ISO-57 

FTIIS3 'hll' frouard trIg subroutlne 
I Uses: R3O-)7. 1140-47, RSO-57, 1160-67 

liltS '(alculates the greatest Integer <= the r~il Gr Integer Gn 
, the R12 sticl<. Output on 1112. copy In 1160. 
, Us~s: 1132-37, 1140-47, ISO-57. R60-67, 1170-77 

III1nllL ' IntegH l1ulllply_ R66 IS the nullIpher, R76 is the nulh­
, pluind, the result lS four byte SUrllng In RS4. 
, Uses; R54-57, R60-61, 117lJ-77 

IPS I Vleills thf lntegH put or .. , rut or Integer on the RI2 
, stu~. Output IS on I1ll SU~k 11l1h copy In 1160 or FllO. 
, Uses; Fll2-37, 1140-47, llSO-57, 1160-67, R70-77 

LH5 '(al(Uhtes the n~tura1 log of iI rut on the RIl Stick. 
I Output IS on th~ RI2 Stick ulth iI cop)' In R40. 
, Uses: RD, 1126-27, 1132-11, 1140-47, RSO-S7, 160-67, R70-]] 

lOGT5 '(alculates the log base 10 of i real On th~ 1112 stnk. 
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, Uses: 1120-27, 1130-37, R40-47, 1150-57, R60-67, R70-n 
SQR5 'C .. lcuhtes the square mot of a teal on the Fl12 SUck. 

, Output 15 on the 11.12 stack ulth .. copy In 1140. 
, Uses: R32-J7, 1t40-47, llSO-57, 1160-67, R70-n 

SUBROJ ' C .. ln,htes the dllference of tllO ruls or Integl!rs on the 
1112 S1i1tl<. Output IS on the 1112 stick IIIth .. cop), In 1140. 
Uses: 1132-J7, 1140-47, 1150-57, 1160-67 

TAInO ( .. hulites the langent of a real on the 1112 sUck. Output 
15 on the 1112 shck "Ith • copy In 1140. 
Use~; 1120-27, R30-37, R40-47, RSO-57, R6O-67, 1170- 17 

lDUe lIeal/lnteger d .. u fHCh 
Uses; 

VIHS 1 (alcuia1es pOllers of 1110 re~ls on th~ R12 stack (ll~)'). 
, Output IS on th~ R12 suck uith ~ tOP)' in R40. 
, Uses; 1122-27, RJO-37, R4(1-47, RSO-57, R60-67, 1170-77 

KR/PIIR - The pa~Slng ~oulIn~s fo~ KiingMOO, 

RLfll I ORP'20 • 'AltA' 
AlfR I (onverts a lette~ 10 upper us~, if neCe5sHy 
ASSIGII ' Polrses an RSSIGII $Uten~nt 
DRC~IQ ' PuUs ~10 b<l(~ If R20 <> [R 
DRTR Parses ~ DATA st~te"ent 
[I[f Parse~ a D[FINE f"nOum 
DIGIT (hecks to see If R20 unhln$ , digit 
filII Parses a dlllenSIGn stalenent 
OIIIIO(R [lenands a CR or , after iI statenent 
ERRg~ Prints out bad paral1etHs M~$sage 
FNEIID Parsn the end of a funrhon stalel1~nt 
fNLET Pa~sH the function tEl stiltell!nt 
fOR Pilrses iI fOR ~h1tnent 
fORnAR ' P..rses ~ 'ol"llill ilrra)' 
fUIH 'Gets one Uilndartd 'unctIGn p.raneter 
GSV12H ' '601211' t get\ a hlen,ne 
GI'OI' 'GI01211' ulth an I'Tro~ If no file 
00111 'Gus 0 or 1 lIn! nultbers 
rol111 'r.ets a unng and/or 01 lJne nUllber 
ro1211 'Gets 0, I, or 2 line n""be~ 
jj(lI{lo111 ' Gets (I to lJ hne nultbers 
G\o~211 ' LGllks for ophonal paul1eters 
G(HR~ Gels the ned non-blall~ character 
r.cHII~ "(";(IIIIR' t OIlP~<'O .nd ARP'10 
GnU 'Gets lint stong 
foHIH I Gets one p .. r~l1eter 
HHIIR , Gets .. CO""" 
GnllH ' liets 01 sequenn nunber 
G[IPIP Gels ill the paul1l!ters 
r,ETPIIR Gets iI Spl'CJrutl~ nUl1ter of pafllleten 
G010rR Panes i GOIO conl1and 
GOIO$U P~rses ~ {i(lSUB [0 ...... "01 
IF Pir.e~ .. n If stiltenent 
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I Output is on th~ Rt2 HiCk uith a copy in 1140. 
I Uses: RO, 1126-27, R32-)7, R40-41, RSO-51, R60-67, R70-77 

MKIO I Locite. thr niXJ"Un of tliO te,ls on the 1112 stick, Output 
t lS Gn the Fll2 'h~k Illth a copy In IlSO. 
! U,u: Fl32-37, Fl4O-47, llSO-51, 111iO-67 

nlNIO ! lociltn the "inl"Un of tllO !'e,ls on the FlI2 .tick. Output 

: ~:e~~ ~;i-~i~ :~~~:7~i~~~5~~P'~~6~SO. 
nPVJO I Cilculatn the product or tllO re .. l vdun ( .. "b), "(b) Fl4O: 

I exp{b) R3S: sgn{b} fl32; nh) R50; eNP(a) 1134; 9gn(~) R33; 
! Output is In R40. 
! Usn: Rl2-3], 1l3S-37, R40~41, llSO-51, 1160-67 

nHIIOI ! [deulatu the product of tllO rrall or int~g~r, on tht flI2 
I stilck. Output is on the FlI2 stilck lIith iI copy in 1140. 
! Usn: RD, R32-37, R40-47, RSO-57, R60-61, R70-77 

0llE8 ! Gets one binH)' integ!r in R40. 32767 if too big, [c>O if 
I overno .. Gr und~rt1ou. 
! UUi: R46-47, R60-67, R70-77 

OHEI I Gets one 8CD Integer in 1140. 99999 1f !GO big, [00 if over­
I flail or underHou, 

Uns: R40-47, R60-61 

OHEI10I i ~t~~:~h:a!r'~n~:~a~~:1"1 R40. 32761 if too big, Eo 0 if 

! Uses: R40-41 
RADIO ! Conyerts i real or integer on the RlZ stick frM degrees 

! to radians. Output on the RI2 stack, lIith .. cop)' in R40. 
! Usn: 1130-)7, 140-47, /150-57, R60-67 

RHOIO Gtnentu .. nndon nUllber an phcu it on the RI2 ,tilck, 
IIi th a copy in R4O. 

! Usn: 11)6-37, 1140-47, llSO-57, R60-67, R70-71 
RHDIHJ Gtntratn iI neu ned for tht r .. ndOH nUHber gener .. tor 

Uses: R~O-41 
SE(H) (a1tuht~s the secant of .. rul on the Rl2 'tilck. Output 

is on the RI2 st~ck ulth , cop)' In R40. 
U$es: 1120-27, R3O-37, 1140-47, llSO-57, 1160-67, R70-71 

SEP10 Unpa~ks a real In MO. Output: nan 1140, e~p R16, 5gn R)2. 
Uses: R32, R36-37, 1140-47 

SEP15 Unpacks t~o ruh m /140 and RSO h ilnd b). Output: 
n;lIl(b) R36, e~p{b) Rl6, sgn(b} R3l, nin{iI) RSO, e~p(a} R34, 
sgn{a} 1133 
Uses: R32-37, R40-41, llSO-57 

SGH5 ~hgnun function: sgn{~)"-l, x<O; sgn()():O, x=O; sgn(M}:I, 
x>O. InFut 15 .. red on the Rll stack, output 15 Gn the 
RI2 stack lIith a copy in 1140. 
Usn: II~O-47 

SlIflO Shift luding teros off of R40 
Uses: R36-)7, R40-41 

SHIIOllf Shirt leadIng zero~ off of R40, round and pack the result. 
Uns: 1132, 1136-37, R40-47 

SIHIO C .. lcuiaUs the Sln~ of iI real on the R12 stack. Output 
is on the 1112 stick uith a copy in 1140. 
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nET Parses a LET statenent 
IHPUT Parsn an INPUT sUlenent 
ISCnR Sus If 1114 is .. CGltHa 
LET Parses .. LET stUel1ent 
NEH ! Stores the ne~t to\o.en 
KOCl(' I (hecks for nGt ulculator 
NtlnBEIl ' Gets a floating P~Int nUNhr 
IIUnllEP I Ch~IIs up le~dlng • or- .nd produces • &lgned constant 
N!ltNR+ ' 'NUtNRL' • 'SCRM' 
HtltNRL I Parses .. nUHber or a v .. lue 
ON I hrses the 011 token 
OIlERRO I Hindles iny error .. Her 'THEil' 
1»'1I0N ' Pnses an optiGn hse 
PRRSE I I n~ln parse inner loop 
PflRSEII I Is thu iI prograN, it .. tenent, or expression 
PflRSI1 ' 'PRRSEI' • 'S(AN' 
PUJ6S( , 'PUSHJ2' ~ ORP=36 
PUSHIR , Pushes out the token t 'S(RII[1' 
PUSH32 ' Pu~hes .. n Integer onto the $t .. ck 
RERD "RERD' • checks for calculator node 
RfAO I leads on~ or tu~ pariNeters 
R[n 'Puses iI rennk 
R[STOR I RestG",s the pused Hnt 
RSlR[(; I RtstOtH 1121~37, r6O-67 
SCRII 'SCinner 
SOUl> 'SCAN' + 'G(HRR' 
S(m-I[1 ·StRN'. [=1 
STR(HI lIenark and strIng const~nt 
SlREl1' 'SlREKi' IIIth an err~r If no string 
STRE~P Gtl a strin9 eMpresslon 
TRY111 'Looks fOT optional paraHeters 
IVPSJn 1 St.n~ type ShteHents 
UNOUOT ' Suns. strlllg stoppIng ilt CONnas 

Ill/DID - huc rouUnu. Includes .... ::e p.rtin9 rouHnu Ind does 
bisic nanipulation u1th the loop. 

RNY,IS 
CHKEHD 
[lO[V. 
(lOOP, 
nOSh 
(6NFIG 
[lSPIS. 
EOL. 
001$/* 
G110R" 
GETnDR 
LPOff 
LPON 
lSlIO. 

Gets tIther a string or ~ A 

CheckS iI line nUl1ber to see if it IS R999 
CIl!ir$ ":dey" (Token R7) 
Ueirs loop (Token R7) 
Processes PRINTER IS ' lnd 01SP IS * 
Token 140 uugnlO 
Dispby i~ ",nU,,!'. 
End of line routine 
~ts a stnng, .. *, or 1\0 parilneters 
Gets enher a string or .. * 
(jets a IGop ~ddress for .. speclfud deVIce 
(Jurs bit 0 (loop on bit) In PlSIRT 
Sel5 bIt 0 (IGOp on hl1) In PlSTRT 
hsts deVIces configured on loop 
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nOVEl I 
OHIO. 
PRINS. 
R[SI. 
SKP(KK 
SIAR' 
lA. 
TNERE? 

noves things Into the error buffer 
Pronssu OfflO 
PrInter IS runlItle 
Restores I/O routine 
SkIps ~ hne ~nd checks for the end 
looks (or ~ l or null ston9 
String for ~ hb 
Sees If device table u there; rdums the .ddrus if so 

Ill/PIl - BasIC PH nantpulittn9 rouflnes, Sone parSing rout Inn. 

AClREP 
ALARn. 
C.IHIT 
[l.Rn 
[nOR[p 
CnDSHO 
OAIREP 
LAr'SND 
PILOF' 
PILOH' 
ROVSNO 
SEHHO 
SHDAUT 
SHDFRn 
SIANO. 
SIAND­
UHLREP 
UNLSHO 

Also sends cOnH~nds and franes. 

, {hecks If .ctlyt controUer 
Parses ALARM cOMand 
(oldstnt inlHdiution 
Cle~rs "tlve bits in PLSTAT 
Sends [Dnund, ulth error nportln9 
Sends S[NO frin! 
Sends d~u Illth error reporllng 
Sends Inltn .ddrtBU 
Tums PH chip off 
Turns PH chIp on 
Sends R[A01 fr'lIe 
Vtrtfas 11 loop is intact 
Sends iuto unconilgure ,lAd "uto Jddress 
Sends" fr,,'e 

, Parsu the STANDBV connand 
( 'SIANO.' ulth ,m irbltr~ry ORP 
, Sends UIIL, reports errors If .ny, ,no' f"lh into H.llet 
, Sends t~e UHL hant 

RH/[RZ - Error and u,)rnlng routines 

(R~1 
ERRI. 
ERROR 
£RROR. 
ERRORR 
{RRR[P 
UARH 
IIARN.R 

'ERROR' .nth [:1 
'URI' (lIth return address trashed 
frror pHSIng routine 
'{RROR' ~Ith return "ddres$ trAshed 
Takes the error nunber In " rfgIster 
(alh '[RROR' "nd then 'REPORT's 

, Prtflts " IIarnlhg nesuge 
, Entry for 'IIARN' ~Ith nunbH In regISter R36 

RM/FEI - Line nilnlpuhtlng subroutines 

CREOF , tests fDr end of lJne tokens 
[OUN 'fetches i hne nunber 
fEl[H. 1 finds a gIVen strIng or lIne nunber 
L1NEOR ' Inserts ind d~letes lines In files 

RH/Fil - fIle Hanipuhtan routines and SOHe parSln9 foutlnes. 
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fINDnE 
FRHSN 
liElVAR 
f.OO~tI> 
l/O(HK 
INRSl 
INSAVE 
LSTHI 
LSIHR? 
H~I{)EV 

OH1N£ 
OISTRJ 
PUTS'S 
RSTQ~E 
SlATLlS 
IRLKI 

locites your pOSllton In the RB 
(Je~ns up loop after hilt or abort of I/O 
G~h the 110 RAn vafl,)bJe 
[huh~ to see If our R8 IS the ~~ne ~s r~aiI ty 
(Ieter"lnes .. hether there IS I/O to do 
Reston. tile current lnp"t hIe and st~tus 
SavH the current Input file ~nd sutus 
LISten ilddresses ~ d~vlCe 
[hellos to see If there ar~ ltst~ner5 ready for a talker 
f.oe. to the neKt deVice on the loop 
[If(D~plies i line lnto the output buffer 
Output itart roullnes 
Checks to see If systetl I/O hIes should be updilled 
RestOfH the PH reSisters: tunStllts PIUNI characUI"$ 
ChecKs the :'oRQ hutI'd ~nd processes It In the RB 
Talk addresses a pMtlcular devHe 

DF/INT - AdHnce I/B ROM Interrupt routines. 

'NO 
()lIRl 
PILER 
PllINJ 
ROY 
RHIVE 
S[NO 
'"0 
HATE 

intupreh conlland frillles 35 i non'(ontroIlH {(R·O) 
Tr~nsnltS & error chech non:SRQ conn~nds on the loop 
Handles errors for Pil rouUnes 
Pil Intirrupt ser~lCe routIne (I/O tnglne) 
Interprets re~dy fralles ,)s " non·controller ((R:O) 
Re[uves data o~er the loop hen a Ide (LA 1) 
S~nds dah ov .. the lolip fron " hIt (1£1'1) 
SeNile!; a requ~st froh ,) pUIpherd 
Stores collected parlpheral status bytes 

OF/NIT - Rd~ance I/O RDn In1tuluatJon rouhnes. 

nHOOP 
N[URO 
PlLNl1 
REQCST 

A1te~pts to 'let control of the loop 
na~es J ne .. current rewurce block 
Inltuhl.1otlon rouhne for the ROn: proclSses HAHDI {~ll 
Request; nrvue liS " penpheral Iron the current (R 

9:21 Rn 11[[1 .. 16 SEPT,19B1 

QUId Reference OocunentiUon Of Kangiroo Subroul1nn 
fIle Grouping 

RPPT. 
CARD. 
{OIl 
fIllln. 
fIllln' 
fLCHR1 
fLORD 
fLOROT 
fllOfL 
GfTIIAn 
KEYS. 
PUSHlf 

PirSeS RPPT tonn,nd 
Pirses CARO tOl1nind 
Panu EOI T to"""nd 
'nLNn?' IIlth prt'sc.n 
'F1LHn?' IIHh "n error 
liets • fllen"ne or • speCIal hIe token 
'flORDI' III til no type check 
fiets a hlenin! fron- the RI2 stack is in GfTfL. 
Pirses (OPV Jnd RENAn[ 
liets • fllen~ne fron the R12 stJck 
Checks to su 1 f .ny key hi$ been pressfd 
liets • f Henine p-irltleter or null 

RH/nEn - The ntnory routInes, Lloril lIith lI~nory "nd fIles. 

ADJUST 
/lUAU 
ALlO( 
[IHf1E 
OHLIN 
f(OPV 
f[RRlO 
fCREAT 
mUIUL 
nMPP 
fLIHIl 
fIlDL[O 
fHOLIN 
fHOLPR 
fNOLRN 
fOPEN 
fPURIi[ 
fRENRN 
fSfn 
fSR[PL 
HISERI 
UNL£II 
ONRI2 
PFII[JPR 
PR[FNO 
RULIN 
RODli' 
ROON? 
RSETEII 
SflPR 
SElRH 
SI(PLN 
SKPLN 

Updates the 10ca11on of all files 
Alloc.tes all renuning nenory 
Adds Frt'f ipace to the gIven 10(3tlon 
Odetu dih "t " given locatIon 
Dehtes • hne In a file 
[oPIeS a file 
[reiltu I file (n~nt In RZO, type In R40) 
(rutes I flle (nane In R40. typ~ In RZO) 
(niltes ~ ftle ~lth only' huder ~nd an endline 
lests to see If iI file 15 e"pty 
JnltiillHtS fIle systeH vilrjabln 
'FSEEK' ulth R36 set to EOFllE 
'FS[[K' ulth R36 set to [OFILE 
'fSEEK' uith RJ6 set to PRfILE 
'FSEED' ulth R36 Ht to RNfILE 
Open~ iI file ~Ith i siven niHe 
Purgu a file 
RenilllH iI 'ILe 
finds a gl~en lIne by nDnber In gl~en .~eiS of Henory 
'FSEEK' * 'REPUN' 
Inserts a given bloc~ of dau ill a given locatIon 
Returns the length of • line 
THIs to $ee If ilnythlng 1$ on the Rl" stick 
'PRHN~' for PRFIL[ 
Finds the flf,t hne before a fiven line in the edit file 
Replices i !tne in , file 
Sets an Error to be reporti'd if no roDII 
Tests to see If the requIred lIeHory i& ,vilhble 
Sets vHuble area 
Sets up the fIle pniHeter, PRNAnE and PRFILE 
Sets up the run ftlf piriHeHrs 

, F Ind~ the ~ddress of the ne~t 11M 
1 'SKPlN' ~lth an ilrbl1rHy ORP 

OF/GPJ - The support routines for the Ad"'ince 1/0 ROI'!. 

9; 27 An UEO., 16 SEPT, 1981 

QUick Reference OO(Uhentatlon of K~ngaroo Subroutines 
fIle ~rouplng 

lible of Contents 
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IhllCk Referent! Oocunenhtlon of Kilngilroo Subroutines 
rde GroupIng 

MMIlMIIIiM IINUMllILU !lUIlNUU MH!lnUl1N IIUMIINMMM MUIIIIUIi 
MMllIIMIIIIII III1I1U!lIIIIII 'IIU!lMn~ ""lInIlIlMII ,~,"MUIIII IInll"II.~. 

'"11 11111111 liMN Mllil IIIIM UII 111111 'liN 111111 ,n "II ,u 111111 .1111 MIIII "MIl ""11 111111 111111 111111"",",,. 
IIMII MIIII 111111 111111 UII 111111 IIIIM IIIIM IIIIIIUIIWII 

IIU III1MII 111111 IIIIM IIIIM UII 11111 1111 liN. NIIN UN 
III1MftUIIII lIaliNMlIlIlI1I 11111111111111111 UII IInNlIlIlIlI1I 111111 UN 

IIIINIIIIIIII 11111111111111111 1I1111111111UII IIU "nllUIIIIII 111M UII 

IIIIIIUUIIII UIIIIIIIIIU IINUIIIIIIII IIIIII"IIUU 11111 II IIIUIIIIN .. 
1IIIIIIIIIUliH UUU.U UNUMII"" 1IIIIIIIIIIUli 111111 II lIlIIIlIlIlIlIlIlI 

"1111 111111 UII 111111 IIU tlU 11111 IIU 111111 Mill 
IIMII lUll 11111 IlliNIUM 111111 In 111111 MIIUIIIIIIMM 

111111 111111 111111 1111111111111111 flU IIMII IINII UUU~HM 
IIII~ IIIIM Mill 111111 MNII liMN UM IMM lIU MIll 

IInll~III1~1I UIl~,,"~M~ III1MllunM nUlIlIlIMM 1I1111111111UM nonNlI1I 
t~,,"NIIIIIIII 111111111111111111 III1I1UMII" IIUUIIIIIIII 1I~III1I1NIIIIM IIIIUII~M"" 

0000 00000 0 000 
0000000000 

'" " , , , " , , , , , , , 
" 0000 01)000 , , 0000 , 

0000 00000 0000 00000 , , 
I) 000 '" , , , , 
0000 0000 00000 0000 00000 

00000 0000 , , 

00000 00000 

00000 , , '" 
0000 

HAHDI (All OO[UMEHlflIlON 

, 

Event: V.RflV Transhte hle types COn)n9 H.to kangaroo. 

HANOI error: NOHE. HAHDIO c<lll. 

Uhere Invoked: RSo!.Vf2(82) 

Under IIha, tDndltlons IS thiS called' 

See the V.lflY docunentHlon. 

Seth D. Alford 
1/21/82 

HO'l tht you have rud the V.lfIV docunenUlIon you uI11 understilnd 
uhat 15 gOI"9 on. (So go and read It If you have not a\nady.) 

Suppose thill ue u.n' to brIng buS. one of thtH neu fIle types. 
VfROO' IS the routIne uhlCh transhtes Llf fIle tYf\es to ~an9 .. roo 
file types. SI"Ilir to VFlRHl. If th fIle type IS not In ItS table 
VfROO> IHll generate a HAN(lIO cd!. If It can. the handlH IS to 
prOVIde a kan9uoo fjJ~ type. 

I/hat should the handler do? 

The handler should e~illllnE Rro/21, "hICh contains the LIF 
flie type. If It kllml5 aF thIS type tile hindler should return 
the kangaroo file type 1n R21 and clear the HANOLO fhg. 

[n1ry reglster$ and RAM paran~ters: 
R2Q/21; Llf fIb type 
R24/25; fllO pl)lnter 
R36/J]; dl'vfllt onset 

hIt reglsteri and RIlM piriHeters: 
R21 : kangaroo fIle type 

Ullat regIS tHS Cin be changed; 
R40/47 
IlSO/57 
(lind .. aybe solte othl'''. Bee lit Or e"<lnIIII' the code If 
necessary. J 

Should HRHDlD be set1 Only Ir you Ciln transhte the fIh type. 

Hotes: 

00 not trash 1124125 or R36/31' 

HRNDI (All DOCUMENTRTION 

[vent: V.ifTY Tr.lIshte. atrang' (ile type. 

HANOI error: 68 Invdld Hie type. 

IIhert invoked: AS&lJf2(509) 

Under \/hat condi tionl is thit (aUed? 

Seth D. Al ford 
1/27/82 

hng.roo fih types nUlt be transllted into LJF filt typu (or 
copying files to uss n~lIory. VFTRNl does this translation. VFTRNl 
.... cognizu the hIe typn currently existent in kangaNlo: Jifl, tellt, 
hx, baHc, s(sten and ~ppt. IneYlhbly soneone lull crute. nell 
fIh type. V IRNL 11111 not flnd It in Hi table and to 11111 lU"1 
• HANIH cd!. 

Uhilt should the handler do' 

The progranner uho crutu the nell file type Ihould obtain a nell 
Uf file type nunber fron fr.nk Hill, thl current PL21 ditpennr 
of Uf fIll type nUHbers. 

The handler should intercl!pt the HAHOI elll and look at R21 
to deterl1ine the file type bung transhted. If thlS (lie type 
Hatches one the h~ndler knOllS _ ilbout he should set the HANOLD flag 
and return the Uf file type In R46/47. The hilndler should eheck 
tht hle type to deternlne if Indeed it IS one he knOllS about, 
and not Just anune th.t the can bec~use he 1nttrcepted the HANOI 
ull. Rfter dl, lie l1i1y hilve dlfferent ROilS creiilting nell file typu. 

Entry regISters and RAil pariinetel'S: 
R21: k~ngaroo hle type 
R24/25: fHB pointer 
R36/37; devflle oHset (poln's to RCB) 

Exit registers and RRM pUilieters: 
R46/H: llf file type, if knolln 

Uhilt regi.$tHs Ciiln be changed: 
R40/47 
RSO/51 
(Rnd nore if necesury. Thne should be suffi.clent for a 
lible lookup subroutIne. See He or ellanlne the code If 
th15 lS InsuffIcient.) 

Should HRNOLD be st1' Only if you can transiate the file nant. 

Notes: 

Do not trash R24/25 or R36/37 1 

HIiNor CAlL DOCUh(HTRTION 

[vent: 
V.RSSI (not USl'd H thiS bile) 

HANOI error: 

Uherl' invoked: 

Under uhat conditions IS this called' 

Uhi\t should the handlH do? 

Entry regIsters ilnd RAil p,raneters: 

[llit regl$ters and RAM paraneters: 

I/hit 1'1!9Isters can be changed: 

Sllould HANOLO be seP yes/n%ther 

Notes: 

nary Jo Hornberger 
1/27/82 

NOMAS 
Not MAnufacturer supported 

helpJen! agrees NOT to contact manufacturer 
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HA~DI CRll DOCUMENTAl ION 

hent: 
V.ASSN Oevhlt has beM [hanged 

HANOI error: 
nonl! 

UhI!re invohd: 
IU&.OIO 

Under uhilt condltlons is this ulled? 

niry Jo ~Dmb!rger 
6/15/82 

Called after ~SS1gnlo, printer is, Of disphy is funtlne tokens to ht 
iorOh knoll th~t the de¥hle hu ch~nged 

Ullat should the lI~nd1ef do? 
Update IlhatevH depends on the dtvfJie 

Entry regISters and RRn paranetHS: 
nont 

hit regJSte~ and RAM puaMeters: 
none 

IIhat rtgutU$ can be changed: 

'0' 
Should HAKHD be set? 

don't ure 

Notes: 

[uent: 

HANOI (ALL DO(UMENTATION 
M~ry Jo HornbergH 
6/15/8~ 

V.lOOP Ilsk-pernHslon bit IS set in phtat {Ill! Mil)' not be controller) 

HRN[l1 error: 
none 

IIherli' Invoked: 
nJ&Pll 

Under IIh",t conditions IS thiS cilled> 
(dll!d .. hen bItll1 of pistJt 15 ~, 
ThiS bit IS set ~ml c}eared by thl! loran 

Uhat should the hndler do? 
Try to get control of the loop. If the handler can't get the loop, It 
needs to Hsue all appropruti' error 

DeCide If It IIant~ 10 send the frane 1ts~lf, or If II~ should SEnd It 
Clear phlat b"hl If II~ don't need to ~5k pUl1iSSIOn ~ny Mare 

Entry reglSIHS and RRIl pir, .. etHS: 
r55n ~PI J ngs 0, 1,2 for f rin~ 'Ie lIint to selld 

[Ht r1':glSters and Rrm parineters: 
handled "set If 11 gOl control of the loop 

r77 'clured If handler IS gOlll'J 10 send fr~ne 
'unchanged If handlH ,,;lnt~ sndfrn to send the frane 

phht bnll1:O If lie don't need to ask pHnlSSlon neMt \lilt 
bltIl7" If ue still nefd to isk pernlSslDIl 

Uhat registers call be chillged: 
r77tlf handler IS gOIng to send fnne), rOn,r2n 

Should HRII(llfJ be Sft1 
only If handler gets control of the loop. If It doesn't, lie ~Mpe(! the 
hindler 10 ISSIII! ~n error 

Notes: If rn·o, sndfr .. 1>111 hnnh UP'S If t~e frane lias sent lI11h no 
errors, returning e'O. If handled IS not Sft, sndfrll IIdl return IIlth e·1 
ind the 'not Gent' flag set. IT IS UP TO IJIE HAtlOlER 10 ISSUE AN ERROR III 
THIS (liSE. 

HANOI CALL ODCunEIiTAT!OM 

Eyent: 
V.ADOI! Pl1 .ddress needed for unrl!tognjncf nin/! 

tlA~DI error: 
63[1 (illl!gd hlupec) 

Uhf'" invoked: 
IU&DIO 

Under Ilhi1t condition. h this c.lle,P 

nary Jo Hornbe~er 
!/2UtZ 

(,lled !lhtn Gl!tp,1$ IS cdled for ;I deVIce nlnl! thlt III don't recognill 
hithtr )2 ch,tlcte" or not in Devhh) 

Uh,t should the hlndler do? 
Return u. a pl1 ,cfdrU$ if it recognizes the nine 

Entry "'9lSterS ~nd RAM puaneteN;: 
ri6n ~nIHe, If <3 chuOIctefi 
rl2 ~nunber of clur~cter5 in nOlHI! 
r34H ~~ddress of nane If > 2 cilancter$ 

bit reguters Ind RAn paUMI!tert: 
r20 'pII .addrus for th.at nan, 
rJ6n 'address for thn deVice's entry in Deuflle 

IIl1it rtglstHs cOIn be chilnged: 
r2(ln, rJOn, r36H, r40n 

Should HRNOLD be 5et' , .. 

[vent: 
V.SRIJR Intercept for serVice requ~s1s reCeived 

HAHOI error: 
none 

IIheTt Inuoked: 
t1J&PtL 

Under IIhit conditions 15 thlS called? 
( .. lIed 'Ihenever ue get a serVice request fron the loop 

Uhat ihould the hindlH do? 
IIh;ltt¥er they U~Ilt 

Entry reg1sters and RAM piraHeters: 
r56 pil register' r1':ctlued 
r57 plI reglster ;> rectlved 

EXlt regiSters and RAn paraMeters: 
none 

Uhit registers can be changed: 
rOn, r2" 

Should HANOLD be set? 
don't rare 

Notes: 

nary Jo Hamberger 
6/15/82 

HP-75 Description and Entry Points 35 



36 

HRHDI (Rll Do[un[HTRTJOH 

Event: 

hry Jo Hornberger 
1/21/82 

V.RSIIlI Pnntll, Rudtl or RS51Snll of non-ho9~roo bHe n~chIne hIe 

HRNOI error: 
63D (IIle'3al fIlespec) 

Uher! Invoked: 
nJ&TlIT 

Under ~hat conditions II this ulhdl 
(alled IIhenever the lofU, lyp. byte for the file lIe're soing to Ule 
JIj not 0 (eMcept for UStg'" to • IIhiCh lie hindle) 

Uhat should the handler dOl 
[verythtog. The handt uU n'ins lie gave lip. 
If readli, readll. If prinU, pnntM. Hc ..• 
S" the svbevent lists foUoulng. 

(ntry reglster$ and RRM par.n,tel"1l: 
token token thit lIe're trying to do 

(nay be rud, rudll, rtadN .ray, printM, printM iten, prlntM 
array, pnntM end, reid nunber, reid stnng, HS1gnM, rutore, 
or restorell.) 

tf asslgnll, r20 ~ nunber to ung" flit to 
othH PUi"S fro" getni" 

for all other operatIons 
rl4 'access nttded for thlS OpHilJon 
r16 :fJJe nunbtr 
r36 :Iohle entry for that f tie 

icceu 
fllnu" 
pmtM' 
prtptr 

iccess needed for this opHitlon (tyxxx1 bIts) 
hie nunber Ile're lIorkln9 ~Ith 
=\ If pnntll, else clured 
:, If fnst pnntll Iten not pnnted yet, du cleared 

If reactll, pnntM, 
,14 

restore, rUd, or restonN, ,ull ilso h~ve 
"OEH If lIant 10 go to front of fIle 
OFH If sHHl 
B(I) hneM If rando .. 

iNIO address of ~ofIle ntry for thIS hle 

1f read mmber or read stong, u)l1 iho have 
r20 =O':IH If strIng 

=OOH if nunber 

hlt n!915ters and RRM pUiHeters: 
10F lie entry should be updated to reHect ne>! statlls 

If iSSlgnll, entry for file should be Inserted 
if othHs, CIIrren, dita ite" ind current lineN FHlds should be updated 

te><t 7 ~I if 1I0rlling lIith text file (Hay not be necessary to updite, 
=0 If basIC hit but tt Cin't hurl. .. ) 

9 next character of fllenane 
10 next character of filenaMe 
11 last character 01 fllena"e 
12 binary tIIrrent data Ite", InI1lalty lero 00 
13 BCD least bytl' of currenl JJnl' nunber, Inlhall~ 00 00 
14 other b)tl' of turrent lIne nUHber, lnltJall~ 00 00 
15 bInary type byte (O=regYhr Kanguoo Hilnfrane hie) 00 
16' "/ IIhatever you Hant (K/R record$ SlOp at b~le IS) 

The record 15 then Inserted Into the lofih by the fsr~pl. ~rJlln9 over 
the old aSSlgn"ent for that file n,,,,ber If thert' "as one. 

Llhat should the hindler do? 
Do "hal Kangaroo lIould have done. So"e shps I1iy nHd to be iddl'd"hanged, 
or deleted, dependln9 on IIhH "aktos sense for your appllCal1on. 
You should probably check to see If the deSIred file exISts on the given 
"edu. You Nay or Hay not be able to create II .f It doesn't, d~p~ndlng on 
"hether you He IlIplenenUng a vdfubb hngth or f1Ked length rl'cord 
for"at. If you ilr~ lnplellentlng a ftx~d length forl1at, you nay "ant to add 
bytes to the Iohle rl'cord Indlc~tIng nunber of record~ per rll~, nUNher of 
bytes per re,ord, ~tc. 

[ntry regIsters ind RAM pilr.I1~ter$: 
token 6011 aSSIgnM token 
r2011 B{(J fIle nUllbe r 
r40" KMXl< upper cne file Mne, bhnk filled 
r50 XKKX get,un specul flle type bytes 
r54n K~l<X deVIce nanf 
r65 XMMM nunber of bytes fron R12 hf )t2D, type Il'S speCIfIEd) 
r66" type (hue or text) 
r1~n 1<KKK pass"ord, blink fIJjed 

Ent registers and RRM pHiineters; 
An loftle record should bl' Inserted Into the loflle for the hlenunbtr 
".nled, "rltIng over iOY old isslglll1ent of thilt IllehllHber. HOI!U that 
the flbnu01ber .s~ed fllf IS the lohle lInenuNber for thai rnord. 
Thl' fHit record tn th~ loflh (Ilnenunber 0(00) 15 resHved for use Illth 
re .. d and restore statenenti In i running progri"_ 

Uhat registers Cin be [hangl'd: 
any, e~cept usual reg15te.s undH r20 

Should HRN\IL{l bl' uP , .. 
HotH; 

The 'IISSlgnllK to" connand 19nores tht' typl' byte. The lolile tntry for 
that nUNtoer 11111 be ddell'd (regardless or .. hether or not th~t eotry IS 
for i non·Kangiroo type flit), ilnd a Handl cdl 1I111 HOI be ISsued. 

See Rh"He Or Rh"us to find out IIhat tokens conf In Ilhilt order For the 
different con"inds. nJ/td "iy bl' useful ilS i referenct to SU Illlit the 
base n;lchlM does u1th the dIfferent lokeM. [heck IIltll the k~eper of 
~sslg"_ non-Kangaroo hie type ount.ers If you lIint to add or use i 

Pi~tlCllhr type. Vou un add is nany bytes to your loflle entry u you 
like (until .. e get to 255). as long as you keep the line length updated. 
JuS! b~ ~ure to add then AF1[P the type byte' Aho. Nr\l[~ assune thit 
"e"ory h~$n't '1OY~d betlleen one tokpn ~nd the r,eKt. 

Uh,l regnteN un be chinged: 
;lOy, eMtept ulu.l registert under r20 

Should HANDLD be ul1 
yu, if it wn hindled 

Notn: 

Instud of unting I book on ,"erythlng that nnd. to be done for .11 12 
euu, I reconNend tht tht unr look in rt."IU Dr rt."us to see wh.t 
tokens ton! in ullH order for the dlHen!nt (On".oo:ll, and thn check 
nJft~t to tee uht the base nichlnr does. 'here it currently no cluring· 
hun for deCiding IIho un use uha! lOft Ie type b),tu. If there .re 2 
ren. out there thU both hlYI strange hln and they pick the unr type 
nUliber, things could get interesting. You can add as nln)' byl .. to your 
iofill .ntry u you like (until lie get to 255), as loog is )'ou keep the 
line hngth updated. Just be sure to idd then AFIER tht type bytt! 
Also, NEVER assun! thlt nenory hasn't noyed betunn ont toktn and the 
neMt. 

HAIIDI CRll OOCUMENTRTION 
nary Jo 1I0mberger 
6/15/82 

Event: 
V.ASMII Oatl fIle nanlpuiatlon or non-Kangiroo but nachine hle 

Subevenl: 
AS$19nll Assignll ~1atl'nent that lie tan't hlndh 

KAHI)I error: 
630 (lllegil fihspet) 

Uhere Invoked: 
IIJ&TH 

Under uhat conditIons is thlS ulled? 
(died IIhenever i devlu niHe 15 gtyen in an US1gnli cOHnilnd 
EKanph: ASSlgnl11 to 'Jae:ca' 

Uhit should the handler dOl 
Ker, IS Ilhit Kingiroo dan uith i K~n9lroo hle: 

Check to see if the fIh Ixi$ts, cruting it if it donn't. If the 
unr speCifIed a type, that type h checked/used. If no type uas 
~p~C1fIed, the type dehul1S to Bnlc. 

Build in iofIle record for the file, of the foUOlling foNt: 

byte type 

, 
2 , 
• 5 , , 
8 

BCD 
.CO 
binuy 
neii 

contatns 

lust byte of file nUHber 
other byte of file nunber 
length Df tha iolile n!cord ·3 
fint chlracter of filenin! (hlank filled) 
neKt character of filenlne 
next chiracter or filenaMe 
ne~t character Df filenaMe 
next chane Ur of flleniMe 

" 00 

" J 
D 
[ 
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HANOI {All DD{UnEN1ATION 

[~ent: 

lI.ry Jo HOnlbt!rger 
8f~/82 

V.RSIIN D~t~ flit unlpuhtJon of nowbng~r1)O hse 1I00thine fllt! 

Subevt!nt: 
Pnntll, Rudll, Restord, Rud, Restore n'Jor tethens (or d.t •. flh 

unipubtlDn 
HANOI errtlr: 

630 (lllfgal fllupec) 

Uh~re jnvDhd: 
IIJ&IXl 

Under L1hat condltlons 11 thli cdled? 
Cdied uh~never th~ iorde type byte lor thl! file L1e'rt gOIng to 'cct!S& 
1$ nett O. 

IIhat should the h.ndler do? 

Ih purpose of thlS handl till for then tohn. is to get ~n ~ecur~tt! 
upd.te of current llnenunber .ud turrtnt d.hnullber In the lor Ill' 
entry for the dilh hie, ;lnd to 1I00he sure they ne re.lly thre l 

Kere 1& uhat K~nguoo lIould do Ilith reguhr hIts hUt!r tht pOint \,Ihere 
the H.ndl ull 15 Hsued): 

clur text? rIag, check hie lor correct icteSS bits, 
.lImang a text Ide II iII1 ~ceess bits 'Keept the runnabh 
b,t Match, If the fIle OIctUS U L1rong. LIe issue i V.attN 
Handl call ind qUIt. If the hie .is i teKt !lb, ue set the 
teKt? Ihg. 

If IIe'rI! dOIng a pnntll, lie check for the prIntM to ~ running 
flle error, do i caB to Sife'. If Sife l returns e~O. qUit. 

,24 functlon IIsed by 

OElI set current h~elt ~nd datall to 0, Reslor~ 

orH 

legal 
0" 

Mke r2~ =sHul fJag (OFIl) Restordn 

(SEnd fldgl 
If prIntll and current datall c> 0: 
InCref1ent turrellt llne~, set current 
d.tall to O. else do nothing 

(randon fl.ig) 
set current hneM to r24n, Bet current 
datal! to 0 

PnntMu 
Read 
Realllln 

Restore 1 
Restor~.n,l 
PrJntlln, I 
RudMn,l 

dtfferent co"nands. nJlt~t n"y be us~ful is • referEnce to see "h.t the 
base n~rhlne does III th the dlffHent tokens. (heck on th the keepH of 
aSSIgnW non'Kangaroo FIle type nunbers II you lIint to idd or use i 
parll(u}ar type. You tin idd .s nany bytes to your Iofth entry is ~ou 
lIke (un1l1 lie get to 255), as long as you ke~p the hne length IIpd.ted. 
Just be sure to idd thel1 AFTER the type by tel Aho. IIEV£R il5s,""e th.1 
Me"o.y hasn't ttoVl'd betueen one to~en and the next. 

IIANDI [All DD(UnEK1AIION 

[vent: 
V.RSK~ 

Subevents: 

nifY Jo Hornberger 
8/4/82 

Readn, Re~ds. (I<ead'nutl> i",d Read<st<lng> lokens) 

HANUI error: 
610 (111egal fdespec) 

Uhere Inv"~.ed: 
ru&TKT 

Under IIhit condItions IS thIS called? 

(illed uhenever Ihe lOflle type byte for the hie "e lIint to rud , 
5tnng or nu"ber frOH IS not 0 

Uhat should the handler d07 

Read ORe nunber (for Readn.) or one strIng (Reads.) frOM ~he d~u file. 

The tohnlled forl1 of BaSIC IIn~5 In Kingiroo hles Ife ~s follo~s: 

IH,e nunber hngth dati 
token 

I_~I_~I_~I_~I~ 

,," token 
~I_~I 

,c---------------ni" 255 bytes -------.----->1 

The dal;o Itens ire of the forn (no bytes ilre used for deliMIters): 

'quoted 'trIn'l~: 
"quoted strings: 

IInquot~d strtng5: 
re~1 nUMloers : 

InlegH nunbers: 

g6N $tnnglength stnng 
05H stnn,length stnng 
06n slrlnglen'lth stnng 
04H U9h! byte~ of nunber 
111" three bytes of nUMber 

Ttol!' hne~ In leKt hhs ife of the follo"Ing font: 

lIne nUl1ber length chaFarte., In hne 
_~I_~I_~I~ ...... ~I 

Ic-- ----·---·-·-I1iX 255 bytes -------)1 

(If the Cllrrenl Itnel .. ould increMent PiSt 99'1'1, II! error.) 

noll LIe see If that hne is really th~", and If It is • v.hd 
line to icress (ellher a DATA lutenent In • !I.uc file, or 
any Itne In iI le~t flIe), 

If the line IS not there: 
If this is • stnal printl, LIe try to trfite that line 

hf lIe're prlntllng to an tnpty file, LIe crute hnell1) 
If thu IS a $erul ncns lither than prtntll, Ut find tilt 

ne~t vilId lin, in th, dlt~ fllt 
If thiS 1& i nndo" atCU5, LIe error 

finill~, lie lank in the dilt. hie to Yenfy the nUMber IIf the 
current diltil itell. (lIe'vt .Iredy set up IIhith iten lie lIould 
LIK[ to be ilt, hOllever the line 'lily or lIily not eontun thOit 
n.ny dilt' i tllll!) 

Entry regaters ~nd RA" paraMeters: 
token 5CII Pri.nt~ token 

SOH Readll token 
SEK Restord token 
6[H Read token 
70H Restore token 
(lCIl Rutore <to hnel) token 

,,. 
~atce$$ needed for thn operation 
=tyrun'ltylin7 ItyedFltyr.n7 for pnntl 
=tyrun'I tyltn7 for read,restort,restorei 
=tyrun 1 Itylln?Jtyht7Ityeop' for rudll 

," filt (fS in restore) 

r24n 

=O£H if ~int to go to front of 
=OFH if send 
=BW hne nUMber if r,ndon 

(as in rudMt;d) 
(15 in re,1III1.3O;,') 

,76 ," :hle nUMber (this "Ill be hnenunber of lofl1e record) 
=addr of lohle entry for that flle 

addr of iofde entry for thIS fde (=r36n) 
'ccess needed for thlS operation (:d"'") 
hIe nUMber ue're uorilin9 "lth (=r76n) 
=1 If pnnt~, elSE e1ured 

.. " 
iC<eSS 
f1ll1u~ 
prntll? 
pmtM' ",1 if first prJntll l1e" not printed yet, ehe c1ured 

hat registers ind RRM paraMeterS: 
loft Ie retord should be updated to reflect nell current dita lien ilnd 
current hne nunb~r 

text? =1 if IIorkln, II1th tel(t fih 
=<> I f BaSIC file 

(nay not be necessary to upd~te, 
but It c~n't hurt ... ) 

IIhiit reguters can be changed: 
iny Except usual regis ters under r20 

Should HANOLD be Ret? 
yes. if you handle it 

Hotes: 
See Rh"lee or Rh"eis to find out uhat tokens cone in IIhat order for the 

Uhen reading I string froM a tEKI hIe, the uhole line is read intr. one 
stnng. 

Entry regutus and RAM par.lleters: 
tohn =R1H If reid<stnng> 

:(8H If rud<nu"ber> 
t14 %ieeeSS needed for thIS operilhon 
r20 =ooH If rud'nun) 

=091l if rud<string) 
r24 =OFH if senal 
r24n =B(O Hne mmber If nndon 

r7611 =fih nUMber (Ml,M2"tc.) 
r3fill =addr of 10fl1e entry for thit hle 

aIIio addr of loftle entry for this file 
~ctess i[teSS needed for thIS operatlon (tyMX~7 bits) 
fllnun File nUMber "e're 1I0riling ulth 
prnt~? =1 II pnnt~. else cleared 
prtptr =\ If first pnntl Iten nut printed yet, else clured 

Exit reguters and RRM pUaMeterS: 

(urrent dati itell ind lineN should be correct, 

IIhat registers can be changed: 
any, eKcept the usual regIsters under R20 

Should HANOLD be ~et? 
y .. 

Noas: 
See Rh"lIen for Infornation on uhert to put the nUMber or stnng thit 
you rl':ad. The Inforn~t1on th.t you need frOIl the vanable nine is 
drudy set up On RI2 befor~ you enter these tokens. 

See Rh"lce or Rh"elS to find out uh~t to~e,,~ cOile in uh~t order for the 
dlHerent cOIIMands. "J/tl<t nay be useful as i reference to see uhit the 
base l1achlne does ulth the different tokens. [hec~ ulth th keeper of 
asslgnN non-Kangaroo hIe type nUMbers if you ..ant to add or use, 
partHular typ~. You can i1dd is nany bytes to your loflle entry ,IS you 
lIke (unul ~e get to 255J. ilS long as you keep the line length updated. 
Just be sure to add theM RFTER the type by tel Rlso, NEV[R iSSu~e that 
nenory h~sn' t Moved betueen one token and the ne~t, 

[vent: 
V.ASNM 

Subevent: 

HANOI (RLL IlOCUM[IIIAlION 
nary Jo Kor-nb!rger 
3/4/32 

Dih hIe HinlpuhtlOn of non-Kangaroo base lIichine hie 

SenlM. [onaM. Po1Ivd (Punt one Itell tokens) 

HANDI error: 
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-63D ClJlegi} lilnpec) 

lihe.e Inv(lhd: 
nJlTXT 

IInder "hit C(lndlhOM 1$ thiS ulhtP 
Called "hene"er the loflle type byte for the hie ue'N! gOing to printll 
to IS not 0 

LIh~t sh(luld the h~ndler d(ll 
Print" the nU<lber or stnng gl"en to the d~ta hie It the currllnt hni 
nUHber jnd d~u nunhr. Su the PrIntll sube"ent for lnforrlit~on en hOIl 
to lot .. te the turrent 1In! nunbe. jnd daU nunber. It IS j good IIrn to 
recdeuhte eHrythln9 u1th nth token, 11nCe if thrr is • defined 
fur,ctlon In the pont Int, IIhen lie hi t th.llt funellon it "ay Inignll us 
to ~ dlfhrent fIle, purgi the d~h file, etc., all of "hlch 1I0uld be 
dga~trou$ If ue lIent ,head ,nd IIr(lte to IIhere lie thought lie should in 
Ran, as nl)ll ue don't kn(lu IIh,t lit Hly be "fltlng OYU. 

At the first prlntlled Iten in eath piriiNeter list, lCingiroO dun the 
line lIe're 9(1)ng 10 U$e. 

If , Iten 1I0n't lit on iI partuUy full line ,nd the uller is 
dOing i serul prlnl., lC,ngif-OO noyn to thr neKt valId hne, budding 
one If there are none left. If Uf'" dOIII9 i randon pnnt~, lie error. 

If i st,.ng IS too large to ht 0" ~n @Npty 11n!, K~1I9aroo truncates 11 
oilld Issues a IIar"lng. 

If t~e iten u ~ IIUNber, /(an9,roo d(les ~ V.AC(II hand1 call if lIe're in 
.. te.l flle. 

Entry registers ~nd RAn paraneters: 

stnng ~ddressAlen9th OR 8 bytes of n"nber 11111 be On R12 

token IISH =prtntl serHeolon 
A61/ ~PrIlltft ca,,"a 

rl~ =access lIeeded for thIS operatIon 
r24 =OFII 1f send prInt~ 

," 
'" 

=B(O 11lle nunbH If randon 

=file lIunber (1I,1I2,etc.) 
=addr of Ioflle entry for that flh 

addr of lohle elltry for thIS flle 
..eceu needed for thIS oper~lIon (ty""", bits) 
hie n"flber IIe're II0d"lng 'lith 
:1 If prIntll, else cleared 

,",. 
"'ecess 
fllnun 
pmtM' 
pmtll ;1 Jf fIrst pnnU lIen not printed yet, else cleared 

Exll reglStHS .. nd RAM puaneters: 
The current IIlIenuNber and current dahnuNber should be updated In 
the Iohle 

Llhat regIsters UII be changed: 
any, ewcept the usua! registers under r20 

Should HAIIOlD be set? 

aCfeS$ access lIeed~d for thiS operatloll (tyHHH1 bIts) 
Illnun file nunber "e're "or~lng ".,h 
pry'I~' =1 II prtllU, else de_red 
prntU 'I If first ponti lten not prIllted yet. dse deafi'd 

hit registers ~nd RAn puaNeters: 
The (Orrent lInenu .. ber ~nd curren' datanunber should be updated ln the 
Iohle. 

Uh~' regISters can be ch~n~ed: 
any, eHcept usual regIsters under r,O 

Should HHHOl\} be set? , .. 
Nohs: 

See P",val and Read ... 5ubeyents for lnfor .... tlon ibout uhat to do IIlth 
Eaeh lten. See Rh"nen for ll1fort.allon ... bout array lIatle forns, elc. 

See Rh"lce or Rh"us to hnd oul uhal tokens cone In "hat order for the 
different conlliJnds. MJ/t~t lay h useful as i reference tro see uh~t the 
base " ... chlne does ulth the different tokens. [heck ulth thl! keeper of 
asslgnil non-Kangaroo Ilh type lIunbers If you " ... nt to ~dd or un a 
partICular type. You can add as Many bytes to your lohle entry "$ you 
like (unlII ue get to 255), as long as you keep the hne length updated. 
Just be sure to add then AftER the type byte' Also, NEVER "'S5Une thit 
<lenor)' haM't hOved betueen one token ind the neMt. 

HIIHOI CAll DOC UNflnAl IOIl 

(yent: 

MirY Jo liornberger 
8/~/82 

V.RSHH Oat~ llie nanlpuhllon of non'lCallg",roo bise nachlne flh 

Sut.event: 
I'rlI~nd IPr1nt~ end 'oken) 

IIAHDI error: 
&3[1 (Illegal hhspec) 

Uhere irlVoked: 
tlJ&lKT 

Undtr uhat COndltlOnS IS thu edled' 
(,,!led uhene~er the Jollie type byte for the file ue're go.ng to use 
IS not 0, 'nd Uf'"P ruched thp ~nd 0' our Print". 

Uhal should the handler do' 
If 110 IteM, uere prtllt~ed to the IJne, thp hne should be deleted. 
The Prnlill fla9 should be clured. 

Entry registers and Rlln ~'~rilHeters: 
to\o.M oR7 ~Pr)ntllend to~en 
rl4 Ou(es~ lI~eded lor thiS operatJon 
r24 ;(l[H II u;lnt 10 90 to front of fIle 

~(lrN If sPrHI 
oB(~ lIne nUMber lf rindOM 

, .. 
Notn: 

See the subevents Readn. and Read,. for the structure of the d,h Ittlli 
in the lI .. t, f lin. 

Su Rh"lce or Rh"eu to Hnd out IIh~t tokens CONe in IIhat order for the 
different cOhlfands. "J/tHt lIay be uurul as a rtference to see uhat the 
bJSe "achlne does 1I1th the dlffe"nt tukens. Check ullh the keeper of 
nsi9nN lIon-Kan9aroo hle type nunber5 if you "'nt to dd or un i 
partIculir type. You c,n ,dd as nany bytes to your 10fIh entry is you 
like (until lie get to 255), is long n you keep the line length updated. 
Just be sure to add thell RFTER the typ~ byt@1 Aho, NEVER aSSUNe that 
nenory hun', noved betlleen one token ind the next. 

HANDI (ALL OOCUMEHlAlION 

Event: 
V.ASHII 

Subevent: 
PhriY Rhriy (printM or rradil array tokens) 

HAHDI error: 
630 (Illegil fIlespet) 

Uhere invoked: 
ru&TMl 

Under ~hat condltion$ is this called? 

Miry Jo Homberger 
8/4/82 

(alled uhenever the lofde type byte for the file ue're gOln9 to use 
is not 0 

Uhat should the handler do' 
Elther Pnnt. or ReadH the glven ~rray to/fron the current data flle. 
In Kangaroo, thIS IS dOlle by call1ng Prtlvoil or Readn. for each IteH. 

K~ngiroo don, V.A([. hindi call if the user If trywg to pnntft or 
readll Ion irray to or fron a te~t file 

lCang .. roo ilso noddies the trice fl.Jg after the first Ite" IS read, so 
only the first iten is traced. The trace fJag is restored IIhen the 
uray read l$ eonpleted. 

Entry registers and RAM par"'neUrs: 
infornahon fron the 1 or 2 dlnenSlonal ,rray tokens ulU be on R12 

token :22H If arny prInl~ 
~24)1 if ~rr ay readil 

rl4 :,tcess needed for this opHatlon 
r24 :OFH if senal 

~BCD line nUMber if randoll 
r76 zHle nunber (Ml,M2,etc.) 
r36 =iddr of ioFlie entry for 1h.it file 

JIIio iddr of 10flIe entry for tha file 

r76 =file nUMber (1I1,N2,etc.) 
r36 =iddr of lohle entry for tha! fIle 

-". access 
fIllllm 
prnt~' 
prntHl 

addr of lofde elltry for t~a file 
access needed ror thn operalIon (tYHKM1 bits) 
file nUMber ue' n! UOrklllg .. uth 
~, If prtntft. else tlured 
:1 if first printll lIeH not pnnted yet, ehe cleared 

EKlt registers and RAM paraNeters: 
The current llnenuNber ind current datanuNber In the Io"le should be 
updated. 

Uh~t regnters can be changed: 
any, eHcept usuil registers under r20 

Should HAIIDLD be set l 

'" 
Notes: 

See ~h"lte or Rh"e1s to find ou' uhat tokens tOne in uhat order for the 
different COMNands. MJ/t~t nay be useful ~s a reference to see IIhat the 
base ttaChlne does ulth the different tokens. (heck lI1th the keeper of 
jss.gn~ nOM-Kangaroo file type nUMbers If you uant to add or use ~ 
p~rt1tuhr type. You can add as n.iny bytes to your 10fIle entry ii' you 
lIke (un1l1 ue get to 255), is long as you keep the line length updated. 
Just be sure to add then AFTER the type byte' Rlso, NEVER aSSUNE that 
MeMOry hasn't noved betueen one tnken and the next. 
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HAHDI [ALL DOCUn[HTATJON 

£Vent: 
V.R(CI Acuss bits ror dilli hie didn't "~1th our nuds 

HANDI ~rror: 
r,SD {Illegal iltcess) 

IIher! Invoked: 
ruUKT 

Onder uhit mndi hans IS thu tilled' 

h<lry Jo I/ornbrgu 
1/27/82 

{died uhen the <lCCUS bits for our dlt<l hIe don't "iltch IIhit IUf'r. 
tryIng to do h.e., trying to pnnt. to .. roll file, or 1rylng to "'illM 
iI non-copy~ble, non-lisli1ble fIle), or uhfn lit don't kno" hou to do 
"hat the user isks (lIke pnnt. nunbers 10 <I text fJh) 

IIh~1 should the hindler do? 
If III! ull handl, ue've given up, nd ,," quitting 
If it knou$ hou to do the optutJon l.!Ith the given .ccess bits, it should 

10 .hud ;lnd fInISh the oper.11on, bung surll! to update the iohh entry 
Set V.nSHII) 

Entry reglSter$ .nd RRM parilnete~: 
t(lken "hat "e'n trying to do 
r14 :ilcnss ue need for thiS operiltl0n 
r16 ~hle nunber ue're uorlilng Ilith 
rJ4 =address or lohle entry for thit fibnunbH 

hlt reglStus ilnd RAM pilraneters: 
lohle updated to n,u shtus 

IIhilt rl!glsters can be changed: 
'"Y 

Sbo"ld HANOlD be se17 

r" 
Notts: 

IIote that r14 (access ue need ror thiS OpH~tlon) 1$ negotiable. h.e., 
If the bandJer C~n do It ~ny"ay, do It') 

HANlIl (flU lIO[UMlIHRTION 
Raan Young 
6/09/82 

Event: V.SPY (AUou ron to do proc~sslng at end or progra" lioe, s<lrdy) 

HRNlH error: 13 (ROn nISS}N!» 

Uhere irwoktd; IV&SER 

Under "h~t condItions 15 thu c~lJed7 
If 81T1I1 or SV[ijRD 15 nt, Spy 11111 Iss"e a V.SPV hindi cdl uheoever 
SPY IS c~lltd iEOl, !>om, (;OSUB, NEXT, ttc). 

Ub~t shollid th~ handler d07 
Do uhatever 11 "ants to do ilt that pOint. 

£ntry re.9l~ters and RRn paraneters; 
TOK[U: lhe token uhlch prtceded the Spy cilli. 

ExIt registers ilnd RrlR pannete.s: 
HoAt. 

ijh~t registers Cin be changed; 
All nomaJl)' safe ones. 

Should HONOLD be Stt? 
Yes, to prevent error report. 

Notes: 
8IT~1 In SV{U1W IS titHed by SPY <lrter the HANOI call returns. 
Tberefon~, tbe rDn doesn't need to dur 11, .. ust set 11 for e~ch 
dtSired occurance, ;lI'Id {in't set It dUrIng the V.SPY tall. 

III1NOI CALL DOCUM[NTATION 

Event: 
V.UIIKO Unknoun dat. type tneounterl!d In d ... hit 

HAIIOI error: 
33D (d.t. type) 

IIher, inyoked: 
IIJ&TXT 

Under ullat conditions is this called? 
hUed "hen token in d.aa file 1$ not <In END, Inttger, red, "ed string. 
'ed 5tring, or un'ed .tring 

IIhilt should the handler do' 
if restore., priMM, "i1~. ",tore. or rl!id, just l1,ke lure current lind. 
e"rrent ditiIM, .addrn. of c"rrent line. <lnd .address of current dat.ll ilre II!t 
up correctly in 10ftle. 

for th other token" do th, <lbove, then hnlsh out the toke". (i.e., if 
re.d nllnber, do 11.) (See V.ASIIN subtvents for 11st of tok~ns) 

Entry "'guters .and RAn pira .. r1el"6: 
token token ~e're eMtCu1tng 
r20 :dit.!ll of current Iten ~1 
rJ4 sddreu of entry in 10Hle 
r32 =unknolln token 
rJO :ddress "nknoun token uas popped fro" 

bIt reguters lind RRn pirill1l!tl!rs: 
none 

IIh~t n!gist~rs un be changed: 

'"r 
Should HAIIDtD be set1 , .. 
Notes: 

See V.ASH~ subevents ror "ore specIfic Infornahon 

HAIIDI (RLt DOCUMENTATION 
Rnn Young 
1/Z1I/112 

Event: V.HRG (Allo" eMtension of conp.rUor "aChlne for pluglns) 

HANOI error; 18 (Ron hISSIIIG) 

IIhere invoked: RY&(hP 

Under "h~t condltion$ 15 thl$ c.lliled? 
ijhen {oHparator recuves trlsger ror I!xternd devict nunber 1,2, or 3. 
ThlS tngger IS Utup by call to C~P[NI. IIhen (npCHK proces5es the 
COHparator nachlne, H does the HAHDI cdl for eKhrnd deVICes. 

IIhat should the blndhr do? 
DetenHne UhlCh exttrnal devIct needs service, .and do it. 

ExIt reglSters and RRn para .. eters; 
IIone 

IIhat reglstHs can be changed: 
R20-77 all protected 

Should IIRNDLD be set? 
Yes, If deVice rtC09nlled and servIced. 

HP-75 Description and Entry Points 39 



40 

HAHDJ CAll DO(UnEIiUtTIOM 

IlAMDI error: NONE 

I/herll' JMok~d: RV!cRD 

tinder .. h~t condi hons is thu called? 

R,J,n Young 
1/28/82 

Mtll'r uth tnck, Just before the trich "ess"9~ IS dl$phyed, thu HANOlD 
call lets rons do uhUever they lIint bdore III! 5tirt the ne~t tr.ck. 

Uha1 should the handler dOl 
Uhahyer he uintS. 

Entry regISters .nd AAn pu,anete": 
E: 0 tf dOing lint!, 1 if doinS rud 
FlH[AO: flr$1 byte is trick II, second byte is M of tr.ch 
Su RY"(RD for Mort dttills .about urd ruder funetum ind 
"guter \luge. 

Exit regIsters ind RAn p,ar."ete": 
Uhatever IS nud~d to .achtevI deSIred result$. 

lfIa' "glSt~f$ un be eh;Jnged: 
Rt4/15 ind nor"al scntch regIStlrs, ill else 11111 hive SOMe Irrett. 

Should HAIIOlO be set? 
Oou not n .. ttH. It lS Ignored. 

IIotli: 
SH card rudH code ;Jnd dOCUtlenhtlon for More infortiHIOIl ibout 
posub}e chinges IIhlCh tin be "ade ulth thIS HAHDID caU. 

[yent: V. PAR 

HANOI Inor: none 

Invoked: KR!PAR 

HANOI (All DO(Un£hTATIOH 

Gary Clltler 
29-Jan-82 

Conditions: 1hn call u Initullled it every Cill to roullne PARSER, 
Including appolntn~nls. 

lIhat should the hindler do? 

1h15 call provIdes the h.mdhr an opportunIty to parse the 
the cOl1n~nd stong tn the Input buffer. 

htry registers .nd RRn pOinters; 

INP8UF; locatIon of th~ conllilnd stnng <IHPUT BUFFER> 

hit reglStHs ind RAM piulleters: 

On return to the Parser, the contents of the INPUT BUFfER 
01111 be pirsed. The handler nay or nay not supply 
i nil''' strIng In the INPUr DUFFER. 

IIhat reglstHs can be chin~edl 

'"' 

HANDLED set' not applIcable 

HANDI CAll DocunENtATIDN 

HANOI trror; 18 (InvalId COMand) 

Uhfre invoked: RV&TnC 

Under ~hit condition. u thn edled? 
Uhf" conMand t~ped In is not rttognlled by hne "ode. 

Uh.t ,lIouId the h.ndhr do? 
Hindi, COMMand, if pouillll, 

Entry rtgi5ter$ and RAn p3riMetel'5: 
R43/47: uppercned conand. 

Ewi t "9istel1l ~nd RAn puaneten; 
Hone 

Uhit reguters can be {h;lMged: 
Subject to nornd flstnchon!, an~thin9. 

Should HANOLD bl set? 
Yes, if co"nand h~ndled. 

Run Young 
1/28/82 

NOMAS 
NOt MAnufacturer Supported 

nclplent agrees NOT to contact manufacturer 

HA~DI (fiLL OOCUnEN1ATION 

[vent: V.SIRA (sub a) 

HANOI error: none 

Invoked: KR&PAR 

Under uhat conditions is thlS cdhd7 

There ue tuo pOSSible $ltullllons ~hich can generate 
the V.SIRA HAHDI call. The first (sub ~) is 
inl1!it@d uhen iI p~ran~ter of a (unchon Is of 
unknolln type (boffo). SOI1~ useful InfOfl1itlon 
foil OilS. 

Uhat should th~ h~ndler d01 

The handler should be able to recognIZe the curr~nt 
paraMIH and tt's type ind cOl1pJete the parSlng 
of thIS pHa"eter. 

Entry r~guters ilnd RR~ pOInters: 

R6 PTR -----. 

R12 STACK 

O~erheid 'ren the HAllor call 

8 bytes of the functions 
attrIbutes. The t~o nSOlts 
of the top byte dncnbe the 
type of the current paraMeter 
In thIS c .. se SIRAN(;£ I type 

R40--R47 Thl$ 1I the IMFornation 
froM SCAN on tilt current pir.lneter 

R)4--R3~ 

R12 Th~ functlon's token 

At the tI"e of the till the tllO nSOils 
of RS] uIll also conhln the type of 
the current pHiMeter. 
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[lut ~gl$ter~ ar>d RAn p"fineten: 

The contents of the R6 sUd. (ether thin the HANOI 
ovemud) nust renUn InUck. 

iny but 113) 

HAlifll (All DO(UMENTATION 

Event; V.OE( 

HflHIlI Hror; none 

Invohd: KPl.(lE( 

Under ,t,at {O."htlOIlS IS th15 ulled 

Ihls event IS gellHated I-lhen the DecoMpiler 
sees a toker> .n tl> class , 56_ 

The har,dIu should deconplle the token contatned 
In R~3 and depMd",'.l upon the attt)bules 
of the to~en phce the ASCII stnng In the 
"ppro,.nate pI~ce on the 1112 st"tk or the 
Deconpll.tlon lIuffer 

Entry registers ind RAn piraHeters: 

A2l; [ont",ns the current token 
1124: pOlnh to the next loken In llne 
A-45/46: {OnbIIIS the RCD llne nunbu 
It}O: POints to the Input buffer one spilce 

alter the line nunber 
PRE{HT: contains thfo II of binary .nd Unify OpHitoH 

In the current Itne IIhHh have dready been 
deco"plied 

lAVAIL: contuns the pOI liter to the lOCH Ion (on the RI2 
stacl<) and preCl~dence of f;lCh 01 the operators 
nMUoned ihove_ 

EMIt regISters and RRn p"raneters: 

R24: pOinter to II~Nt to~en 
RJCI: pOinter to 2nd byte .ftu- hne II 1n buffer 
PR[(NT: updated 
LflVlIll: updibd 

R40-47 
j150-S1 
R60-67 
Rl0-77 
1132-31 
R20·~l' 

HANDI (ALL oo(unENTAIlON 

[v~nt: V.STRA (sub bl 

HAHDI uror: none 

Invoked; KR&l'AR 

UndH ubat eondlt1onS it; thn edled' 

Thi$ event (sub b) uIll be initIated If 
the PRRSER sus ~ stnng Yifubh ind the 
succeedIng chHacter 15 not '['. 

Uhat should the handler do' 

fhsi call 1$ specIficiUy for parstng Stnng Rrrays. 
The handler should therefore p,lr~e the ~H"lnder 
of the Strtng I!Npre5Sl0n Iff It JS i Strtng flrr"y_ 

R14: turrent token (other tlun 'I') 
A20; neMt chuatter 
RID: ptr to INPUT BUnER 
A12: ptr to parsIng stick 

EMit reg15ters ind RAM pOinters: 

Parnd stung uny on the A12 shck 
Scan Hust h called to obtaIn the necnsry 

Infol"\1ihon on the nl'Nt token 

Uhat re9HlfrS c.n be chllnged7 

not RID 
nut H2O 

HAHDlED setl not ippltc,lble 

HANDLED seF not appJlc;lble 
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HANOI (All Dorun[NTAIION 

Event: V.lnER 

HAIIO] ~rl"Or: non~ 

Inyok~d: KMRIS 

ThIS eyent IS Inltlited by tile ippurence 
of i stringe RADIX .. hlle attenpt1ng to fornH 
output.(other thAn Q , or . ) 

Uhit should the himdler do? 

fornit the nunber ill R40 ind output to the dlSphy 

Entry reguters ind RAt! parinet," 

R4Q: nu"ber to fomit 
R54: conhlns the thiUth .. tount 
R7Q: conUJr'. the $lgn type 

-, ---I - If Il~g: bhnk for non-neg 
o ---I - as .. dlglt II neg, blank non-neg 
, ---, - II neg; t If non-neg 
Z ---, - If neg; blank non-neg 

R71: tontuns the type of fill 
-I --, dehult 
0--, Dl : o:lIglt pOSItion, l In UnllS pO$l1l0n 
1 --I D d19l1 POUt'OIl 
~ --, ·Z : 1~1t filled ,nth -, l In unIts POSition 
3 --, - hft fIlled IHth A 

4 --, 1 lefl filled 'Hth 0 
R12: ridlX {olhn th~n 0, .) 
R73: Elil ror/t~t 

-1 A forhat 
o ---I ADne 
, ---I E forni! (Inll&E) 
2 E fornal {suppress I,-,lud zeros} 

none 

lIItat ~glSters c~n be changed 7 

HANOI (flU oocun(NTATION 

[vent: V.TEST (The Test eyent for KYllV to use) 

HANOI error: IIONE 

tlhHe Inyoked: IVAKVl 

Under uhit condltlons IS thJS tdled' 
tlhen KVllY uants to tIne HANDT(I oIls, 
It calls HANOIO 10,000 lInes ulth the V. TEST event. 

I/hat should the hindhr do' 
Nobody should eyer h~ndh thlS e·,ent. 

Entry reglslen iPd RRn pafaneters: 
Hone, you shouldn·t ha"dle thiS eyent. 

Exl t r~9I$tH$ and RAn paralleters: 
None, you shouldn't handle thl$ ey~nt. 

Uhat reglSten un be changed: 
None, ybu shouldn't hAndb thIS e"ent. 

Should HAN[llD be ~etl 

No, UUH you shouldn't handle thu event. 

Hotes: 
Don't handle thiS eyent. 

Jack Appllll IV 
January 28, 1 9g2 

HANDLED uP not ippllt.ble 

HIINOI ClIll DO(UMEHlIlTIOH 

[yent: V.(H[D (The (haractH Editor event) 

HRNDI error: 1I0llE 

Uhere Inyoked: IV.!.EO 

Under .. hat conditions IS this cd led' 
tlhen the character edItor [(HEDIt) 15 called. 

Uhat should the hindler do? 
PerForn uhateyer actIOn It duns fit depending on R40. 
If It (hangB R4D, the Mil R40 lIi1i be acted upon by 
the chiracter editor. Or, it could perforn SOMe action 
of Its o~n, and set R40~NOPKEY, IIhlCh ulll do nothing. 

Entry registers and RRM paraMeters: 
R40: ThE key that lS being passed to the editor 
Il/peUf: The input line 
II/PTR: POInter to current pOSItIon In II/PBur 
LASIO/: POInter to current laH duracter of Input. 
I/RfL!;: Insert/Replace node flag. 

EMit ~glSters and Rlln paraneters: 
R~O: Tht key th~t .. Ill b~ plSs~d to the edltor, 

pOSSibly ching~d by the h;lIldhr 
IHPBlIf: The Input hne 
IHPTR: POinter to current positIon In II/PSUF 
lAS1(H: POinter to current last Chiricter of Input, 
I/RFl&: Insert/Replace Mde Flag. 

Uhat regISters can be ch'nged: 
R41-47, RO-) 

Should HR~[Hj) be Ht7 NO 

Notes: 
It IS not p()s~ible to Hake i non-ternlnating key into 

Jack Rpplln IV 
January 28, 1982 

a t~r"lnitor ullh V.CHED. You c~n perfo", th~ function 
yourself ~nd /take R40=(R, though. Set also IHPCI/K, ~hlch 
IS eilled Just before HRHDIO, uhuh C~n nike • non~hrninitor 
IntO i ternlnator. 
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HAIIDI {!Ill D(lWnEHIAlION 

[vent: V.COLO ("ieillne II [oldihrting) 

NANDI error: NOliE 

Uher' Invoked: IV&lNJ 

Under uhll COnditionS IS lh15 ulledl 

Jlck Applin IV 
Jinulry 28, 1982 

CDldshrt occurs uhen the n.thlne lS jUlt turned on, .fter ENfl-SHIFT-HR, 
uhen RAn 15 l'eNoved, or uhfn "' get I RAn chetksun error. 
Dunng coJdsurt, Just OIfter Initiililing the RfsnEn .rn 
ind setting up , skehton hle .ysten. 
All dpvices hiH been Inltuhzed. 

IIh~1 should the hndler dOl 
Anything thlt should only otcur onCl!, .uth at 
Siuling ntJ'lary fran ICingiTOO, charing your printer, etc. 

Entry reguters .nd RAn pirlJ'lettrs: 
Puc tiC Illy eYHythIng. 

hn rtglStU'$ ind RAn pir~neters: 
Pri,flcdly everything. 

Uhit reglst~rs can be cllinged: 
All of tllen. 
R6/7,Rl0/lJ,!\i6,RI7 ire used for oth~r stuff, other. 

Should HANDLO be set? NO 

Notes: 

NAIIOJ (All DOCUMENTATION 

[yent: V.{NDl (PRIIIT End-of-line IIltt. unrecognued ROUTO 

HANOI error: NONE 

Uhere invoked: LJNENO In hie IV&PilH 

Under IIhat conditions 1$ thiS cilled? 

J.ck Rpplin IV 
J~nuary 28, 1982 

Roubne llN{N[l IS called .. hen PRIHI/DISP code .. nts to generate 
.n end-oT-Itne. Uhere the end-of-lIne a sent IS deter'Hned by 
ROUH. IIhlth contilns ~ code for tt.e plinter/dIspliy deYHU. 
If ROUT[ IS not 1 or 2, then IIRNDI IS ,died ~Ith V.[NDL 

Uhal Should tbe t.andler do? 
If the ROUIE tode IS thelTs, perfom the .pproprute output. 

Entry regISters ind RAn par."e\Hs: 
UNElN IndIreo: (urrent deYlce IIIdth 

Exit registers lind RRn paralleters: 
HONE 

Uhit registers (;In be ChllJlged: 
00-3 {RJ2 for OUI} 

Should KRN[lLD be set? 
YES, If ROUTE IS your cod~. 

Notu: 
Thu IS lnlended to treate other shtenents of the sane 
c!iss is PRINT and DISP, J.e., OUTPUT. 
See V.(HRR for I sHulir eYent. 

HRNDI CRll OOWnEHTAIlOH 

hent: V.URIT (The URITKY aYent, ulitJng for I key) 

HRNDI error: H~NE 

Uher!! inyohd: IV&IO 

Under Uttlt conditIonS I! thil cdhdl 
At UAlTKY, uhe .. the 'yste" 1I11nt. 10 IIljt for I hey. 

Uilit should the hndler do? 
Supply .. k~y fron ~nother hyboard into kfYHIT, 
or perhaps conyert the key that Illght be In KEYHIT. 

Efllry re9lSt~rs and RRn parlneters: 
K[YHIT: The current pendIng key. if any 

JiCk AppJin IV 
JinUiry 28, 1982 

SVCURD: Tile lOll btt is 1 if there i • .. pending key in KEYNJI 

bit regist." and RAn paraJ'lettrs: 
KEYHIT: The key that l$ nOli pending 
SV(URD: The lo~ bIt set to 1 If a key is in KEYHJT 

Utt,t regnters can be Chinged: 
RO-' 

Should KIINDLO be set? NO 

Nntes: 

HANOI (Rll oocunENTRTION 

Event: V.CllAR (PRIIIT char~ctu IIlth unrecognlled ROUTE) 

HANDl errOr: NOHE 

Uhere invoked: RoutIne OUT in IVYRN 

Under IIhat COndItions is this cdbd' 

Jack Rpplin IV 
Jinu~ry 28, 1982 

Routine OUT IS called IIhen PRIHT/OISP code u~nts to Dutput 
a chuaetH. Th~ code Inspects ROUn to deternine uhrther 
to urIte to the printer, duphy, or other deVices. If It's 
not pTinler or dHphy, lie call HRNDIO lIith V.CHAR. 

Uhat should the handler do' 
IF the ROUTE IS theirs, perforn the appraprnh output. 

Entry regHUrS ;lnd RAn paralleters: 
R32: character to be output. 

f~It regISters and RAn parol"eters: 
none 

IIhat reg15ters can be changed: 
110-3, R32 

Should HANOLD be seF 
IF thLS lias your ROUTElng code. 

Notes: 
See V.ENOL fnr I u"ihr event. 
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HANOI CALL DOCUMENTATION 

[vl'nl: V.SLEE (n .. chlnl' IS gOln9 10 Ifnp sinp) 

HANOI err-or: NONE 

Uhl'rt Invoked: IV&lll 

Under Llhilt [OndltlOnS U tIlls cllled' 
IIhl'n the nichlne a 90ln9 to go to deep deep. 

IIhill should the h~ndler d01 

Uhatl've( It "",,,ts to. Pos51bl)' reJu~e III'"Ory, 
rl'set the prInter, reLlln!! the UpI' drive, etc. 

Entry re9utH$ ind RRM p.riltlelfrs: 
Nothing In pntlcutu. 

£Xlt regutHs and RRM paritll'ten: 

lIIi1t regl$tH5 Ciln be changed: 
RlI e"cel>t R6-IJ, R16/1', of course. 

Should HRNDLD be set' NO 

IlRKDI CALL PD(lIlI[NT~TIOH 

hl'nt: V.VOLT (De5tructlon or vohllle flIes) 

IlRNIlI error: NONE 

Uhere lnvo~ed: 1V&l1l 

Under '1h3t conditIons IS thiS c3I1ed' 

hek Applin IV 
Januar), 2g, 1982 

he'" Rpplin IV 
JinUH)' 28, t982 

IIh"n lIe've detHtrd i vohlde file (hleniMe begins Hth i perlod) 
!!uqr,g "Hushrt. Ue'rf g{llng to d .. stroy thit hIe unless 
S[",e~ne defendS It. 

Uh .. t should the hindler do' 
Set HAllOW If the ¥ohlile flh belongs to It. 

Entr)' regl5ters ~nd RRM p .. r~n~ter$: 
R40/47: vohu)e File nine 

fxll reglStHs ind RAn pariueters: 
R40/47: file I>;one to be destroyed 

!.lhat regIS tus tin be changed: 
R40/4?, J suppose. Thu LIQuId uuse i different file do be dHtroyed. 
All OthHS ""npt stoandird preCIOUS registers, 

Should HRK[lW be ~H' 
If the volHile file IS yours ind you "lIh to protect It. 

HotH: 
Vohtlle flies i1re deSl'!lned to be uled b)' Rons. If the Ron 15 
pulled out, the file IIIH be destroyed upon the ne>lt L1irMst3rt, 
thereby Insuring that Junk flies don't get left hinging iround. 

HRN!ll (Rll DOCUMENTATION 

Event: V.IIARn (nithlng is !linlltlrting fron dtep fleep) 

HANOI error: HONE 

IIhtre Invoked: IV&llZ 

tlndH uhU condItion. 11 thn tdled? 

Jlek Applin IV 
Jolnuilry 28, 1982 

The M~chine hn Just "inlStarted ( .. oken up fron dnp .hep) 
,md hilS cOMputed RAM bounds & checkSUM, and rt-enibled 
the ROn thit ~iI ICilyI' IIhn LIt lIent to Ilup. 

Uhilt should the hindler do? 
IIhateyer .It uuhs. Perhips rt-enible d.vicu thit it 
pOLlered dOlln .. hen "I' L1ent to deep tIup hee V.SLEEl. 

Entry registers and RRn pirinete,,: 
Nont In pilrtI~uhr. 

heit registers ind RRn pilriMettrs: 
Non~ In partlcuhr. 

IIhit N!gi;ters tiln be changed: 
All t>leept nomal Roo preCIOUS registers like R6-13, RI6/17. 

Should HRNOLD be set? N(I 

Notes: 

NAIIOI CRlt DO(IJII[NTATIOH 

Event: V.(RUII (Entenng CRUN(H, the interpN!ter) 

HRNOI error: NONE 

IIhere Inyoked: Roullne (RUH[H in KR&[l(f 

tinder uhat conditIons IS thlS cdhd? 

Jatk ApplIn IV 
January 28, 1982 

In (RUNCH, the interpreter, uh~n ,,~'re ibout to stift interpreting. 

IIh3t should the hindler do? 
POSSlbl), th~nge the top enVironMent to go inUrpret SOMething else. 
Or perhaps change RI6/11 to not Interpret ~n)'thlng. 

fntr)' reglstHs and RAn piluHeters: 
IU6: Running sUtus (O=ldle, 1~cdcuhtor, 2~prosratl) 

EMit registers ind RAM pilraMeters: 
.16 

Uh~t regaters tan be chil"Sed: 
All except st3ndud Roo preCiOUS regIsters. 

Should HANDlD be ,et7 NO 

Notes: 
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[vent: V.SP[C fih spetlher p')l"fing 

HAHDI error: 63 hnv,)l1d hie/denCf nalle) 

Uhere invoked: RH&{IID 

Under IIh~t condi hons 15 thu e~lled? 
Vllen lookln!! for. tHget flle Mile In I 
sutenent of the forn lIlilili source TO llrget. 
['2 hOIl FlORD of string for t')rget nallt. 
Tllu occurs for .yntlll erf'1)fS .and .ceeu 
errors but iCUU erro" c.un nORD to 
do oil prenature relum 10 HRNDJ 11 not tilhd. 

Entry registen iAd RRn plrllltters: 
RS3 - 0 IndiUtU tll'get hi, 

£lIJt reguten Ind RRn plr,)lIeleN: 
R34f)7 - devlu nille luro if none) 
R52 - 0 handled but no device prennt 

- 1 hindled devlCf present 
- 2 not hndled 

R60/67 - Urget hlen.lI, 
RI0/14 - pissuord 

Event: V.fllf unable to handle thIS hIe ,nth thlS co .. "and 

Suhevent: TOKnl~R[IIRTK 

HRNOI Hror: 63 (lnvdId fIle{dev1fe nine) 

Uhn Invoked: RH8.(MD ren.lne code 

Under uh~t conditions IS this cdIed? 
unibh to hindle the ftlenine .. ilh devin. 

Rob@rt Hetkendom 
)n 27. 1982 AD 

Th15 IS IndICated by flSPEC lloig hung pOSltIH. 

Uht should the hindler dOl 

[ntry nguters Ind RAn plraMeters: 
R34{37 - target deVice (RJ4 ZHO If not found) 
R60 - target fIlenalle (bhnk 11 oot found) 
Rl0ln - target pissuord (blank If not found) 
R24{'l1 - source deVice (R24 zero 1f not found) 
RSO - source hlena .. e (bhnlo. 1f IIOt fOund) 
P.14 - source piss"ord (blan~ if not found) 

Uht regIsters Cin be changed: 

Should HRNDlD be ~el? yu 

Notes: 

EveMt: V.SPfC hle speciher p.rung 

Subevent: R5J~1 iOIHce flle pirung 

HANOI error: 63 (lnvilid flle/devlce n~ne) 

Uhf'" invoked: RK&£nD 

Under ~hU condlhons is thi. ulledl 
Uhen looklng for. lOun:e file n.ne in • 
Itatenent of the forn MKMI( soun:e TO hrget. 
E~2 fran FlOROT of strIng for sourn nille. 
Thu occurs for SyntiM errors and itceu 
errors but fecess errors nun HOROT 10 
do iI pnllilture return 10 HANOI n not ulhd. 

Entry ngilters ~nd Rlln parflleters: 
R53 - 1 indic.t,s lource fill! 

EHlt reguters and RRn panneUrs: 
R40{4l - lource hlenane 
RSO/51 - "specul hie" hie typ. bytes 

-1 If not. specitl hhnille 
R52 - 0 handled but no device prf!Sent 

- 1 hilndled device present 
- 2 not handled 

RS4/S7 - deVice nine (zero If none) 
R74/77 - p.l$$IIord 

EYent: V.FIlE unable to handle thlS hie ~ith this COMant! 

Subevent: TOK{lIo[OPYTK 

HRNDI error: 63 (Invalid file/deVice nane) 

Uhere Invoked: RI\&.CMO 10 the copy code 

Und~r uhat (OndltIOn$ h thil caUed? 
unible to h')ndle the filenalle ~Ith device. 
ThlS 1$ indlC,)ted by FLSP{C flag being !los)tlye. 

Uhat should the handler dOl 
Try to copy the hIe, glyen. 

Entry "'-glSters ind RRn parillUers: 
RI1 - th~ $t~ll bit lI~y be set if the source file 

is aUocated. 
R34/37 - tilrget device (R34 zero if not found) 
R60 - tirget fIlenane (~ source n~"e If not found) 

(pOInter 1n R66 to dlrectDry entry 
11 In RAn) 

fllen~He IS vdld uppercolSe filenane 
(IS not volttlh hhnitlle) 

Rl0/13 - tilrget pissllord (blank if not found) 
R24/27 - louree deVICe (R24 zero If not found) 
R50 - source hlenat1e I" target n.llle If not found) 

(pOinter In R56 tl) dIrectory entry 
If In RRn) 

fllenane IS vahd uppercase fllen~He 
(tray be vohhle hlenil1e) 

R14 - Boun:e piss~ord (blink If not found) 

bat registers Md RRn paraHl!ters: 

Uhat reglSters (in be changed: 

Should HRIIDLD be let? yu 

Hotes: If the stdl bit (see Rl1) 15 set ind KR 5y!tell rout inn 
Ire (ilied, tlley H~y Fill to behave correctly. 
ThIS effects those rouhnes that check R17 to see 1f an 
error lias called or the prograM ''is stdled lnternilly but 
USUMl' that the stall bIt IS NOT set on entry e.g. PTRRLO. 
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Event: V.flLE unable to handle thu hie IIHh this cOnn,nd 

Subevent: TOKEN=PURGTK 

KAKln error: 63 hnvdid hlt/devjt~ nane) 

Uhue Invoked: RH&(tlD 

Under uhlt COndltlOn$ is thu tilled? 
I/Bable to handIe the hIena"e "itll device or 

there is , synt'll error 
fhi. II imhuted by fUPE( fhg bung pouhve. 

Ubit should the handler do" 
purge tht 91vtn file 

Entry reguters and RAn p,ranetel"'S: 
E-l ~ deVIce n'rll prtnnt 
~2 ~ .yn1<l1l .. ror in hlenan' (£RROR SET) 

R14 ~ the n.isk for th, accus byte 
R15 - the ty,' bytt 11 hle IXlSts in lien 

or all onn if not 
{undeftnd for .yhx errors} 

1)0 ~ pointer to directory If elustl 
R40 - hlena", bhnk hlled 
RSO/51 ~ .,Icl.il file type or FFFf If no 

,pfcul hh ntntl0ned 
RS4/S7 ~ devlte nine 

hero If no devlctl 
RNln - pil$$~ord flght hlled ulth blanks 

Exit regi$ters and RAt! pir.il1eters: 
nOnt 

IIhit reglsters t.in be changed; 
RlO-n 

Should HRNIILD be set' yes 

Kotts: 

[vent: V.rILE 

Subvent: IOK{N=(flTTK 

HflNDI error: 63 {ln~ilid hh/devl(e n~Me) 

IIhere Invo~ed: RItURT 

Under uhat condll10ns IS thn tdled? Uh,n there 15 an unrecongl>lled 
devJn or thre U i syntix e,:ror In the fIleniNe 

IJh~t should the handler do? glve.i utdog hne for the given flh 

Entry regIsters lind RRII Pllr.illeters: 
[=0 ~ de"'lte nMe present 
~1 • synt.iK enor 10 f denine IERROR SET} 

R14 - the nisk for the ~ccess byte 
R15 - the type byte If hie eO<lsts In H~" 

or .ill ones If not 
(undefIned for syt.i. errors) 

fl:JO ~ ~oInter to dIrectory If e~Ists 
R40 ~ hlenine bh.r,~ fdled (If ["I) 
RSD/51 ~ speoa} file type or FfFF If nD 

speual hlf Hentloned 
R54/S7 ~ deVice MHe 

hero 11 no deVice) 
ROO - hlen~ne blank hUed hi E~) 
RJIlln ~ p~ss"ord rIght fllled ulth blinks 

£KIt regiSters Ind RRn par.ineters: 
none 

IIhit re91sters c~n he chan!led: 
RlO-77 

Should HANDU bf set? yes 

Nous: 

NOMAS 
NOt MAnufacturer Supported 

recipIent agrees NOT to contact manufacturer 

[vent: V.fILE 

Subevtnt: TOK[N=EOITTK 

HANOI error: 63 (invilid fib/device na",) 

IIhtre invoked: RH&JIUN 

Under uhat conditions is thi, cilled? 
Unible to h,ndle the fllenane with device or 

there is .i 5ynt.iK trror 
'his is IndICated by r!.SP[( fhg being positive. 

IIhllt should tht hllndler do" 
fOil th~ given filt 

EntlJl registers and RAn par~l1.teMi: 
£=1 ~ dlvict n'"1 prutnt 
~2 • syntaK er"r in fihnl"e (ERROR SET) 

RI~ • the .. uk for the iCCUI byte 
RI5 • the type byte if hie exilts in lIell 

or ~II onu if not 
(undefined for .ytaK trrors) 

RlO • pOInter to directory if ellbts 
R40 ~ fihn~"i bhnk filled 
RSO/5! • speud Hle type or Hrr if no 

.pechl file nentlon~d 
R54/57 ~ device niH, 

hero if no deviu) 
R7~/n ~ pusNord right filled Nith bhnks 

EKI t registers ,nd RAil PiriHe1.I"'S: 
none 

Should HRNOLD be seP yes 

Motes: 

[vent: V. TYPE 

Sub!!vent: 

HANOI error: none 

Uhere invoked: RIWIl 

Under IIh~t condl Hons is this c~lled? 
RI4 h~s been return~d by th~ parur ~nd ue are nOli 
looking for a file type token (e.g. T£I(T, BASIC) 

IIhat should the hindler do' 
look .it R14 lind R43 to ief " the taken stinned u a 
file type. The handler Hust renov! the HANOI return 
inFo lro" the iHck lind set the 1 flag to IndIcate 
if the token lias 'equal to' iI hhtype natle. 

Entry regISters and RAil paraHeters: 
R14 ~ th~ token n\lltber 
R43 ~ the RonM 

EXlt registHs ilnd RAil ~lri"eters: 

lIh~t reg1Sters can be ch.nged: 
RSO-77 

Should HANOLD be set' no (see above) 

Notes: 
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Event: V.DAlO 

Suhvent: 

HIINDI error: none 

Uhtre lnvo~ed: RII&llAl 

Under IIht condltlOns 11 thiS tlUed? An elltero .. 1 Ron tok,n is 
bUn! dulJoc,ted. lh ,"ternd ROn has been 81/Itched to ,nd 
the taken In(o",.tlon h'$ hun fetched. Th token chss of 
thr token h.lld 10 be gruter th.n 56 oehl before thu NIINOI 
nll lIould be ",de. 111, other chne; ue .llSluned not to nud 
to be dul1ocated. 

Uht ,hould th, handJer do? 
lIullot .. h th token 

Entry "gu1ers and RRn paraneters: 
R~J - the tok~n nunber of the externd lion tokerl 
R~4125 - pointer to tht ntMt toktn or infor .... tIon 
R36/37 - th' to~en clin (dll'Y, -1 by the tine you get here) 

Edt n!gisters .nd RAt! p.r .... eUfs: 

IIII.t reguters Cin be changed: 
RSO-17 

Sliouid HANOW be $et1 yes 

Not,.: 

£Yent: V_ALLO 

HANDI error: nonl 

Uhere Invoked: RIW'AL 

Undtr !!hat conditions is thh c .. lled? Rn eNternal 11011 token i. 
beIng deilllonted. The el!temd ROn hn bun 'I/itched to ~,"d 
tile tok,n h~d to be greater thiln S6 oetd btrore thu NRNDI 
call lIould b~ "ade. The other clusts .. re nil/ned not to need 
10 be dul1oCihd. 

Uh~l should the hindler do? 
pointer .. Uocue the tOken 

Entry n!gntel"tl ilnd RRn pilrJlletera: 
R~J - the token nunher of the eMternd RDn token 
R24/25 - pointer to the next token or infol'l1ation 
R36/37 - the token clan (.lIlIr.ys -1 by th, tille you get here) 

bit registers and IIAn p.r.n,tef"\!: 

I/hilt "gittel"tl Cln be chinged: 
1150-70 

Should HRIIOlD be set? yes 

Notes: 

Event: V.EALO Event: V.RUN 

HANOI error: none HANOI error: none 

IIher!! Invoked, RII&£Al UheN! InvokEd: RII&RUII 

Under uhilt conditIons H thu called? during envlronnenhl alloratIon 
IIlIen tll~ varubl~ 15 found to hiv~ .II nan-uro reference node or 
IS i stnn! urily. 

IIlIit shouJd the hndhr do? 
.!loun the sp .. ce proVlded for In the environ"ent 

Entry f'guters ind RAn Jlar .. "elers: 
AJl - end of v,)ruhle pOlnln are. 
113<1 - pOinter to 4 bytes .. fter the n~n~ of 

the currently procesung Yilruh!e 
R54/55 - n~,,~ forn vf the vanahl~ 
A56/57 - next 1110 h~te~ [ulually a pOInter) 
IIJ the upper 2 hits of v;tnabh type 

the atCHS lIetbod type 

EKI t regISlers and RRn pu .. neur5: 
IIJ4 - pOinter 10 ned v .. rubb In VPR 

Llhat regIsters un be ch~nged: 

Should HAHDUt be sell yes 

Hotes; sp~le for .. hat e~tr Inthll villul:$ you IIlsh to 
place In the enVlron"ent nust alrud~ be prOVided for 
In the VPR uhlCh arcured dUrIng pOInter .BociitIon. 

Under uhit conditions IS thIS c .. Ued1 
Yhen lie .!Ire prepiN!d to construct the environnent for iI 
progr.Jn 10 run. 

Uhil should the handler d01 
Serving suggestion: 

fIddle ulth pari"eters to CALL or .. void It aitoge1he; 

[ntry I"l!glSters ind R~n pirineters: 
1122 - Ron I1u"her of the hie to run 
R40 - nane of th~ r l Ie to run 
1176 - the line nu"ber to SUrt runnIng .lit 

hit regISters ind RRn pariMeter.;; 

Vhat reguters can be ch&nged: 

Should HRHOLO he set1 yes 

HottS: 
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(Yenl: V.tALL 

HAIIDI error: Mne 

IIhere Invohd; IlHaRUN 

UfHIer uh~t tOndJtlQnS IB tillS t~lIed' 
~fter ~n envUMnent lin been trUled. 

Uh~t should thl' hindll'r dOl 
adJust the envlrllnnent to 1111 liking, fllr instante. 

tnlry uguters ~nd RAn puanl'ters; 
R16 - the run "ode ltdII', nle. run tit) 
R)4 • pOinter 10 the environ"ent 
R40 - the f!len~t1e of the lIother Ijf the envlronllent 

(xli registers and RIlM p~r'neter,: 

IIhat Ttguters un be chingI'd: 

Should HANOLD be set' yes 

Notes: 

[vent: V.STlll 

HIiN[lI Hror: none 

IIhere In"o~ed: RI\&RUN 

Under "hat CQndIlions 15 thiS (aIled' 
uhen a prograt! stalls. ThlS Includes .ttenUOn and STOP 
as IIdl .5 errors and (NO. 

Llhat should the handin do' 
dl'an up anythIng tud to a runnIng progriln 

Entry Tl'gHters ind RAn para"l'tHs: 
nothing too useful 

hnt registers illld Riln para"Uers: 

Should HRNOLD be set1 NO HEY(R" DH1AR(1I POTENTIAL DISAST(R" ->-1 

Ho'es: 

1-------( ---- -- -------- -( - --- ---- ----( --------1 
1-' ".th "" Itay not 1I0ri< If HAMOUI set by 

another ro" here 
--Joseph Albert 

Event: V.tAt. 

HRlIDI error: none 

IIhu·e invoked: RIWIUN 

Under IIhU Condllloni 15 thlS tailed' 
lie ire ready to estabhsh the enYlrOnMent for the proS"" 

IIh.t .hould th~ hindhr do' 
do .nythlns that needs to be dMe to prepare '0 esublish the 
pl1lgr,1t enVIronMent the lI'y you lI.nt. 

Entry registtrs .nd RR" puaMeters: 
R22 - ROn nu"ber of tile rile to "In 
R40 - nlnt of th~ f lIe to run 
R16 - hne nUMber (default is zero) 

Exit registers ind RAn piunetel"tl: 

IIhit registers can be chingI'd: 

ShDUld HANDUl be set? yes 

Notes: 

HIINDI [Iltl Docun[HTIITJON 

EY~nt: V.APTO (Stut of <apPolntnent cOM"and loop) 

HAHDI error: Hone 

lInder uhat condItIons l$ thiS cd led' 

Mark Ro<!~ 
Feb. 2, 1982 

At the stirt of the apPolntnent to"nind loop prIor to displaying the 
tenplate/apPolnt"ent and Inputlng a co"nand key. 

L1hat should the handler do' 
Perforn ;IMY CUUOM 'ppllc,tlon desired .t start of 'ppolntnent COM",nd 
loop prior to apPolntllent display and COMMand input. ThIS intercept 
<!ouJd ~e used to replace the nomd appOlntnent node futures !lith a 
conpietly custon applHation. 

(ntry regiHH5 ind RAn P'faMeters: 
R30/3I: painter to start of .ppointnent file 
R32/33: pointer to curnnt apPolnt"ent In 'PPolntnent file 
R34/35: pOInter to end of iPPOlntnent hIe 
PSIOST: ilppointlllmt Input/dISplay lnfomnion 

hit I"fghters ind RAil para"eters: 
SiNe as aboye 

IIhat registers can be changed: 
All I'Mcept Rl0/11 

Should HRHDlD be sell no 

Notes: 
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HRN!}I (RLL {)OcunENTRTlDM 
n,rk Ro~e 

hb. 2. 1982 

Event: V.RKEY (Rdd. dtlete. or 1I0dlfy procnsing of RPPT conn,nd "'ys) 

HRN!}} trror; None 

Uhert IMok,d: KRAPSI 

Under uhd tOndl hons IS lhis uUtd? 
Arur an IIIPUt operatlOIl in 'ppOlntllenl fI(Ide hn been conphtd and 
tht lernln.lting key hn bnn Identified but befort! Ihe [orll!sponding 
procus}ng routlne hl& been inyokd. 

IIhat ,hould the h,ndler do" 
Test (or any lenun,tor th,t night require eu.1Cf1 procusing ,nd perlorn 
any custon precessing Ihlt is Ili!qullli!d. 

Entry Ili!gister$ .nd RAn paunet,rs: 
R24: UIt! of 'ppointn,nt input (in IlIP8ur) 
R('5: vaiue of tunlnalor key 
RlO/3l: I'oint!!'r to .t.rt of apPollltnint hIt 
RlUll: pOinter to currtnt 'PPOll'ltnlnl In 'PJIOlIItnent hll 
R34/35: pointer to elld of 'PPOIntlltnt fil, 
INPBUf: appolntHent input 
PSIOSl; apPollltnent Input/dhphy in(omahen 

£Mit r,gJstt~ and IIAn p,r,n!ters: 
Sane as .. bon 

l.Ihat Il!glSters tan be changed: 
All 'Metpt 10/11 

Should HANOLD be set7 no 

IIotes: 

HAHOI CAll DO(UnEHTRTJOH 
nark lIo~e 

Feb. 2. 1982 

Event: V.RFEJ ([uslon procesSln9 for fetch k~y In a_Pllolr.tn~nt "od~l 

IIAllbI ~.-ror: Hone 

Under uhft condn.eflS IS thiS uJhd' 
IIhffl a fetch key has been entered In allPolnt .. enl trod~. 

IIh~t should the hndler do' 
Any custo" procesSI"g required for a Fetch k",y. (This hy has bun 
Intended til have "" appOlntnent surch fe .. ture tied til It). 

Entry regISters and IIRn lIarJn@ters; 
R30/3I: pOinter to start of ~ppotntnl'nt fih 
R32/33: pointer 10 curlli!nt appOlntnent in ~l'pOlntn'lIt hIe 
R34/l5; pOinter to end of ~ppOlnt"ent hie 
INP8IlF: curren I ~PPOlnt"fnt Input 

EMit reguters and RAn p'ranuers: 
Sane as .. bovt 

Uhft rtgnlfrs can be ch;lIIged: 
IIny tMcept 1110/17 

Should HAH!}lO be Sff1 no 

H~IU: 

HRHDI CAU otlClln[NTRTJOH 
"flit Rou, 

fib. l. 1982 

Event: V.ARTH (Custon processing at exit fro" .ppointnent nod,) 

HAHOI ftror: Hone 

Uher! inyeked; KIlAPSl 

Under uh,. conditions is thIS cal1td' 
UIIi'n ~ node ,uitchlng key hu hen ent'l'1I!d (roll 'PPolntn,nl nod, but 
pnor to exiting appointn!n! nod,. 

IIh.t should the handler do? 
Any specill c1un+up th.t lIay be reqllired beron exiting 'ppointnent node 
due to 'IIIY CUStOIl feuures that nay hv, bun add,d. 

Entry regi.t,,,, .. nd RAn p .. "net,rs: 
RlO/1I: pointer 10 st"rt of "ppoi"tn,"t file 
R32133: pOlnter to Cllrrent apPOlntn!nt ill appolnltlent HIe 
R34/35; pOlnter to ~lId of appoilltnent hIe 

Exit "gisters and RAn paraneters: 
RlO/31: pointff to 6tart or appointn,nt file 
R34/15: pointer to ,nd or "PPoilltnent hh 

IIhlt "gaters ,,,n tit changed: 
Any except Rl0/l1 

Should HAIIDLD be uP no 

Hotu: 

HRHDI CALL DOCllII[HIATIOII 
n .. rk Roue 

feb. 2. 1S82 

Event: V.[LO" ((uslon prncessins at dock COl1par,tor Sfrvice call) 

HANOI error: Hone 

Uher, Inyo~ed: "RaPSI 

Under uht conditions is thIS called7 
Rt the surt or the servite routine for processing a CO"pariitor jnt,rrupt 
for the clotk. 

Uht should th~ handler do? 
Any ~I'ecul prOU~Slng that "~y be useciated uith a custon ~ppJitiHon 
that uses the clock Interrupt; Guth as a stopllatch futuTe. 

Entry re!llsterS ~nd RAn pJraneters: 
IIIPSUf; current tiHeldate dlSphy 
PSSTRT: 011110=1 Iff tiHe disphy 1& disabled 

E"lt re9isters and Rlln para"el~rs: 
Sane as aboye 

Uhat reSISters un be [hanged: 
RIl eMcept 1110111 

Should HRN!}tD be set7 no 

Notes: 
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HANOI (All DOCUMENTRTION 

Event: V.OFnT (CustOIT Ippointll,nt fQ ...... tl1ng) 

IIIN[lI tfl'Qr: None 

lIherco Invoked; KR!PS2 

!kIder IIh .. , conditions is thlS cd led? 

n .. n. Roue 
Feb. 2, 1982 

Uhen API[lSP IS [oi11~d to t .. J<t the ,ncoded IppOlntllenl pOinted at by tile 
current "PPOlntllenl pOinter (R12J)1) nd decode It Into the input buffer 

"'~t shollid the hlndler do? 
Rny [1I$ton 'ppOIn111!nt dl$pby processing th .. t Illy be required; sIIch n 
tr~nshtlng the day of lIuk fields Into a forugn hn9111ge. 

Entry reguters .. nd RAn p .. rillttert: 
R3Z/31: pOlnUr to encoded "ppajntlltnt to be decoded 

blf reg15tHs Ind RRM parlnelers: 
Sa"e as abon 

lllat regi'ters tin be th~nged: 
Any !Kcepl Rl0/l1 

Should HRNOLD be set? no 

!loIn: 

HANDI CAll D[I(Un(1I1AIJON 

[vent: V.APR( {(us ton ~ppolntllenl pmcesslng) 

HANnI error: lIane 

IIllere Invoked: I(R.!.PSS 

Under ~hal conditions IS thIS ulltd' 
~lIen APPRO( !S called 10 prOUS5 • pending i~llOlntllent. 

UIl~t should the h~ndlH do~ 

"uk Roue 
Feb. 2, 1982 

Any specul ~ppolntt1~nt pronsung thllt lI~y be requlnd by .. CUStON 
Ipplltat}on. 

Entry registers ~nd ~Rn pM~l1eters: 
Nooe 

EXIt reglstus .. nd Aftn par,"etus: 
Hon~ 

~hat I1!gIsters c.n be changed: 
IIny ~"cept Rl0/11 

Should HANnLD b~ set? no 

Notes: 

HANDI CALL nOCUMEHTFITION 

(v.nt: V.REIIII (CustOIl error hlndJing in 'ppoilltllent !lode) 

HAIIOI error: Hone 

~lIere inyok,d: KR&PS2 

IInder uh~1 COndI tions 15 thh c .. Ued' 

nan. I!o~. 
hb. 2, 1982 

Uhen APTERR IS cd led to set up tile display in responn to an erroneoul 
entry in ippointnent nodi. 

Uhlt should tile hindhr do? 
Any &peci.l ,rror hindling th'l "'Y be reljuir-ed for .. [US tall Ipplicition 
In 'PPoIntllent lIode. 

(ntry "gitters Ind IIAM p'flneters: 
R20: error nunber (binary) 

E)(it I"Ightlrt Ind RAM parlne1ert: 
Sine n .. bove 

UlIlt regiUert un be changed: 
AU e~cepl 1110/17 

Should HAIIDLD be ut' no 

Noles: 

NOMAS 
NOt MAnufacturer Supported 

JeelpJent agrees Nor to contact manufacturer 

HIIHOI (ALt DOCUMENTATION 
MHk ROlle 

Feb. 2. 1982 

Event: V.RACK ((ustON procEssing during appolntHent acknouledge) 

HRHOJ error: Hone 

lIhere inyoked: KII&PS5 

UndH uhat cond!tl0ns a tillS cilled? 
Uhen APIACK is called 10 acknouledge the curnnt 'ppointNent and perforl1 
the iUDn .. ted housekuping chorn 

Ullat should the handler do? 
Any speCial proceSSing or housekeeping chores th~t tI"y be ~ssochted "ilh 
.cknouled91n9 an apPolntllent In $otle custon applIcation. 

Entry regiturs ind RRM paraNel~r$: 
1130/)1: pawter la st~rt of lppointnent fih 
R12/33: pOlnter to current "ppoinftlenl (one ta be .. cknouledged) 
1134/35: palnt~r la end of appointtlent file 

EKit rtglStns ind RAn paraNeters: 
S~ne as above 

Uh;ll "guiers Cin be chang@d; 
Any except for Rl0/17 

Should HANOlD be ut? no 

Hotes: 
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H~NDI [lill DOCUMENTATION 

Event: V.AIRIi ((uston proteUjn9 .. t ippointrlent trt9genngJ 

HRNDI error: None 

IIbnl Invoked: kR&PSS 

Under IIh .. t conditions 11 thl$ ulled
' 

nirk Rowe 
feb. 2, 1932 

IIlIen APJRJG 15 uUed to perforn the nrusury h!h nsoUHed IIlth 
ttl9genn9 in "ppolntMnt IIhen an appointnent Interrupt hn been 
dettcttd by cnp(HK 

IIhat should the hndhr do' 
Any speeul proussing tht niy b, requtrd to ttl99tr an 'ppointltent 
In .. custOH applJCal1on. 

Entry re9isttrs, ind RRM pinnttHs: 
None 

£Wlt rt9uters ind RAM pir .. netHS: 
None 

IIhat re9uters un be challged: 
Rny eMupt RIO/11 

Should HRNDUl be set? no 

Notes: 

HANOI CAU DOCUMENTRTION 

[v~nt: V.OIII 

Error; none 

Invoked: KII&PAR 

Gary Cutler 
June 14,1982 

Under uhit condlUons 1$ thlS gtner .. ted? 

ThIS call IS generated uhlle puung a'dlnenslon shtellent 
In ~hlch a stnng takfn IS folloued by a ch .. ntter othH than 
'I' 

Uhat should the hindler do1 

P~rse the stnng .rray and do a post SCRN, 

Entry registers .. nd RAM parinetus: 

R14: curre"t tOken 
RIO: Input buffer pOinter 
R20: ne~t cl'loorictH 
R12: nack pOinter 

[lilt re9uters ~nd RRn paraMeters: 

R14: nellt token 
RIO: Input buffer pOinter 
R20: nut character 
RIl: stack pOinter 

UhH re9u hn lIiy be ehanged' 

All eMCfpt Rl0/11 .. nd R20t~\ 

Should HAMOLD be Sl'" 

not necnury 

NotB: 

Kln91roo lI~ke Up Procedure 
nul' Jo Horr,hergH 

July 8. 1992 

HANOI [RLL OOCUMENTRIION 

Event: V.RHOt (Custon proteuing of appointltent note field) 

HAMOI error: Hone 

Uhen Invoked: KR&PS5 

Under IIh.t tondi tions is this ulhd' 

Miril lIo"e 
Feb. 2, 1982 

IIhen PRNOTE II calhd to nt up the prOCl'sung of • note or BRSIC 
tOMand th.t iI in the note f aId of .n Ippnlnt"!!n1 hin9 protested. 

IIh .. 1 should the handler dOl 
Flny specul procnsing that lI~y bt i$Sotiated lIith the nnte Hlld in 
an appointllfnt lIithin I custall apphution. 

Entry l1l'3lSters and RAn paralle1ers: 
R32/33: pOinter to appOlntnent bUn9 processed 

bit regISters Ind RAM paranl!ters: 
Sane as above 

IIhat regISters can be changed: 
Any ex,ept for RIO/17 

Should HRNOLD be uV no 

Notes: 

Thu docuH!nt details the "akeup procedure for 
Kanguao, It H separated into three sections: 

I 
I 

1) things aluay$ dane 
(at both lIarnsurt and coldstart) 

2) things done only it coldstart 
(full 11ll1101liutlon) 

3) _ things done ollly at uarllstar1 
(pirtlill inituliution) 

KR"HI 

b!'lgJroo LI~k" Up PrOCfdure 
M .. ry Jo Homberger 

July 8, 1982 
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lI'Ilngs UU~)'5 1I01l~ 

II) Ha.d" •• e d~t('[tl COHparator lnHrrupt or RITN key 

The process of IIahng up fron deep $leep starts lIith 
the toud<lul" detecting uthH i conp'.'tor lnterrupt 
or an RlIl! key. Thf harduare lull font ,1 JU"P 1(1 the 
~ddrus given In the pouer lin interrupt vector, .. here 
the operitJng aYlten starts tHewtll'!!. 

B) Uur lCO .,nd check for dug,nostu ROil 

The first thing the oper;J:ting SysteM does IS to aa­
sert bInary node and dur the L[O. VI' then ("uk to 
see If the diagnostic RBI! is plugged In. If III' rind 
It. 111'11111 In It tikI! over control of the .uchlnl'. 
The only 011)' to get back to l(,n9"'00 fron the dlag­
nostle ROn is to coldst.-rt us again. 

Cl (nable syuell ROn and decide on ",,"shrt or cold­
sh.t 

The SysteM Ron (RLTRon) IS en.JbJed by unting to ad­
dress FF46H. 

To dende If III' need to colds tart or "Hnst~rt, ~e 
re,d th~ POII~~ SUFPiy Status 8yt~ (PSSIt). If the POR 
bu (bUill) 1$ j zero, it nuns paller has been lost 
$Jnn ue lIere ,,\.like hst, jnd the RRn n,y not be 
v,lul. In thIS case lie need to go through the cold­
start procedu~e .. g~ln, r~5ettlng dl of the global 
v;lOrub!es ... nd relOltj,llle the hie systen, leaHng 
thl' user IIlth a functIonally e"pty Kangaroo. 

-,- I(R"III 

I(~ng~roo U.ke Up Procedure 
hry Jo II1)mberger 

July 8, 1982 

If the POR bit is .. I, the RAn 15 shll v;lOhd. SO;lOU 
III' need 11) d(l IS to restore the (PU reglsll'rs 
6,10,12, ind 16 fro .. Tnpnll2, ;ond d(l a return. Th ,;od-

(full n.Jclun~ 1:1I11aI12.JUon) 

R) tl~;or POR ind InltlalJle sane CPU registers 

The colduart In1tI;lOliutlon stolrts "ith cJeann9 the 
POR bit 10 the PSSB. Ihls guarantees that I' 
s0l1elhlr'9 Interrupts liS ind sends us to shep before 
our Inltulllatlon JS. done, lie 11111 (Dldsurt ag;lOln 
uhen 101' uake up. Thts bit ulll already be 2era If 
thIS IS the first tine auahe HnCl' POIIH un lost, 
but If III' ne cold~hrtlll" because the softn.ore 
detected Invalid RRh (either iI bid checksun or RRM 
h~_en iluay), th~ soft"are ItuH de", POll. 

The R6 subrOllllnl' nlurn stick IS set to ddress 
WOOH, the (fU regISters 10 through 17 oClil if I' 
cleirt!d, (cleJr.lng the $laJJ b)'tl' and puthng 
hngHOO Into Idll' node), and binary node 15 ilHutl'd 
'gain. 

B) [onpute the RRn boundifY 

The RRn boundary IS (lnputed by rt!adlog t1lo bybs 
fran thl' lowest end of RRn 02KJ. (OHpienentlng one 
of theH. urIling then back, and thl'n rudlng then 
Ignn to ~ee If they ire the Sine .. s uhit ue JIl$l 
llrote. If th,), .. re the $inl', III' Hove up 21( and Ir)' It 
igaln. If they .. r~ different. It nean$ that III' h .. ve 
ruched the fIrU non-lIrltible byte of HI'"or)' (Ie, 
101"'1' trYIng to IIfHe to RAn thjt nn" there). ThiS 
~Rn bound",), villul' IIlll be stored In LUAn[n. 

KR"HJ 

Kangaroo U .. ~~ Up Procedure 
niry Jo Korr,l.ergH 

July 5. 192~ 

Tha s(he"e i$Sunes thOlt RRn "Ill ,1II'y5 be added In 
i ""JUrII' of a 2~ In(r~''~nt. up- 10 ~ 6'11: n""J~Un 
'He. The tuo byte 1Ir1le ~nd reid H nHes~ary 

Cl'ress for the lIirllS1ut ulktup hn b!en set up on 116 
by the gOlng-to~sltep code, so thl$ es,entldly IC­
conplishn i Junp to the lurrost .. r1 code. Hollce thlt 
if sorte routine lIan1l to put liS to deep ind h .. ~e us 
lIih up through a dlHerent ul .... sUrt routine, ill it 
lin to do 15 adjust the ""ll1start lukeup iddress on 

"'. 

KR"HJ 

Kangiroo Ulke Up Procedure 
n.lfy Jo Hornberger 

Jul)' 8, 1982 

ThIngs donI' only it coldst.1rt 

bacause if U~ !lri t~ just one b),te to ~ non-exlStent 
location ind then innedutei)' rud it back, ue 11111 
indeed read IIh~t lie just urate, (even though thHe 
lias no RRn there), due to hus C~pacltance. for this 
ruson, tllO dlHerent bytes nust be uritten and rud. 
By conpLenenting one of the b),tes, ue guuantee that 
If there IS no RRn there hn uhleh Case the Iuo b),tes 
rud lIould be idenhCil), lie SHU lIote tllO 
dlslInell), different b),tes. 

C) Clear RAM 

Rfter detell11ning hou l1ueh R~11 lit have, lit den ill 
RRn fran 96D bytes before the lnput buHH (R6Unl) 
to the end of nenor)' (LUAnEn). ThIS saves lndividuil 
Inltuliution of global ~arubles thl ire InltHlUy 
deared. 

DJ nike sure bUller is off 

Bitl10 in the (onpariltor Sutus Byte IS clured, 
forcing the .lnthal SUte of the huzzer to hI' off. 

E) BuIld ROn table 

A tible of enable .. ddresses for ill ROns plugged in 
(ROnTAB) IS created. The list three entrll's In the 
Hble are the Internal I(ang .. roo ROns: BASROn, AlTRon, 
.nd nELROn. 

F} Inl tulia Red h~e Clock lind Tine .. nd Appointnent 
virubles 

The Red hne Clock (RTe) hilrnllare 15 inltulued b)' 
urltlng i 2eru tu "ddrus Ff81H. The 1Jrte and Ap­
pOlntl1ent viflibles, jncludlng the clock rol1over and 
adjust hetors ilre Inltlillned. The rollover value 1S 
urHten to the CO.lparitor, and the conparator inter­
rupt l$ enabled. 

-,-

r.) Set up OperitJng .. odes 

KR'·HI 

Kangifoo Uak' Up Procedure 
nary Jo HornbergH 

Jul)' 8, 1982 

VERIFY Oil, BEEP ON. and D£FRlILT OH "ode~ ne asserted 
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by uttlng (RDSTS, B[[PDK, ami DEfAUl to " Tht I1U~ 
IHLlM nUMber of bytu ptr track pfr uN! (FULTRK) i' 
set to 6SOD. The cll$pby and pnnt l.Ilclths (DISPlIl a~d 
PRNTLH) are set to 320. 

H) En~bh the keyboard inturupt 

The keyboard Interrupt i& enabled by nthng bU" In 
the Keyboard Status Byte. 

I) lnltiilne the lnterupts to retuml 

there are ten intutepts In Kangaroo. Then inhr~ 
cepts "'t' ea~h 8 bytes long, Jnd give the inttrnplor 
a chance to change the function of I parllcullr Uti 
of code by c.uslng the intlrcept 10 JUHP to In .d­
dress thU the user hn set up. The intel''t1!ptl ." 
.ll Inl1ullled to retums. 

SIN of the Intercepts are e"ecuted in the l1ainfraHe: 

Intercept 

KYJOLE 
PSTRIIP 
(nPINI 
JMERR 
HPINTC 
PILIRP 

LOCition 

kEyboard interrupt service routine 
lOll pOller Interrupt nrYlct routine 
co~pHator interrupt ffrvice rouhne 
It,age error processing 
card re~der huder prOCUSlng 
HPll fraMe sending routlne (PIllRP 11 

iho the HPIt lnterrupt servite 
routine) 

K~"HI 

ICing3roo Uake Up Procedure 
nary Jo Hornberger 

July 8, 1982 

Tt>ue are also four spare Intercepts, three of uhlch 
~n Interrupt yectors: 

n) 1nltullle rHs[~lhnea<J~ globals 

H,e HPIl 910b~h, Grilli paraMeterS. and the randon 
sHd are lAltuhzed, and Sr~NOB'i OFf Mode!S as­
serted. (STANDBV Off raUSES a HPll tiMeout after 10 
uconds. a"d ~ Mlehlne tBleaut to deep shep after ., 
HJOutes of lnactlvlty.) 

H) Set up lou pOller det~tt and enible global lnterrupH 

Ue deterNlne lf liE ha"e NIC~d or. "k~lJne hatteras 
present (see Ktt"lDU), and set LIP the corresponding 
fll'st Interrupt bve!. The lnltal lnterrupt levd 15 
3.55 "olts If NICid ht1el'ltS. and l.IO Yolt. If 
dhllnu. (Kangaroos plugged Into the uall ue 
treated is hilVlng Nlead battel'lu). 

The globd lnterrupU He enahled i$ ue eKlt the lou 
pouer lnitlalllahon roullne. 

DJ (rute an et'pty flie systel1 

The (jOSUB/ROURN $Iac~ pointer (NKTRTN) ind the .d­
dress ()f the last iYillahle byte of RAn {lRVRILj are 
set to the hst byte of Rfln. The l{EUAV for the !Ill 
stad (the "lnlHUtr reqUIred dlSt.n,ce frOM the botto" 
of the R12 stack to the list a"uhble byte of RAn) 
lS set to 576 bytes. 

Rn eMpty cllI'eetory J5 tre"tecl, ;lind the follouing 
globals ire set to the hrst byte .fter the dlre[~ 
tory: 

fUUSEtt 
fWRRS 
N~JnEn 
IDS 
STSll£ 

the bottOM of the enYlI'onl1ent stick 
the current envHonMent 
the top of the enYlI'onnent stack 
the botto~ of the utl"e 1112 shck 
the POI nUl' to the IhteMent size 

-8- KR"HI 

Kangiroo U .. ke Up Praudure 
nary JQ Horr.bHgH 

Jul)' R. 1982 

PI Do the coldsh.t NAN~IO call 

Intercept Function Interrupt yector addrU5 

untlud El<IRAH 
SPARO 
SPRRI 
SPRRl 

blr tode ruder 
unuud 

(not interrupt yectod 
Ylctor Iddrus oooRH 

. y,ttor Iddrus ooo[H 
vettor .. ddren 0010H unuud 

IHPCHK, uhieh II like I tllo-byt~ intercept Ylctor In 
the char.cter edltor, is inltultzed to the address 
of I retum. 

J) Inilldin the LCD g!oblll 

lie noll inl1ulin the LCD globd •. Th. lIidth of tht 
LCD (SIlSIl) IS set to 320, the leUIIOSt LCD address 
(nIHnIH) to 8OD, and the rightl10st LCD Iddren (ltRK· 
nRlO to 49D. The left .dge of th, LCD duphy uindou 
(lCDUIN) Jnd the tCD cur.or position (LCDPTR) .re let 
to the far Itft edge of the lCD. 

The right rtargin for input (AnAR!;) is set to 91D. The 
pointer 10 the last chlratUr of input {OLDLST} is 
ut to th, lurt of the input buffer, lignif),ing thaI 
there hUn't bun ,n)' input Ylt. Th, flag DEAD 11 nt 
to nonnro, .. gndling thlt "' Hay pui'g' the current 
LCD hne IIhen lie receive the newt ch,rattn. 

K) nake sure the urd ruder 11 off 

fLYe bytes of zeros Ire IIrHte" to tht cud reader 
hrdu~re (CRDRDR) to "ike lure th, unl reader h 
off. (Tuo byte. ire all that are necessary, the Qth~r 
three ire IIrltten for coding CorlYenJ1!nee.) 

L) Set the delay 

KA"HI 

KlngHOO Uake Up Pract-dure 
nary Jo Homberger 

Jul)' 8, 1982 

The Machine DELAV is nt to one-half second. 

ROMS ~ chante to do Iny @lItrl inltialiut!on they 
M19ht M@d. 

II) Rs~ user to set 11ne 

A protected fald te'lpiate 15 dupla)'ed for the user, 
isking the user to fill In day, dat@, and tiM. 

II) Set up SOM~ lnitul files 

Tt>e calculator progr'M (na,,~ 'calcprog', type enic) 
is cre.lhd. the enVlron~ent Had. is InJtuhzed, 
cr~atlng an idle enYHonMent for the caicuhtor 
yaruble file. ThlS enYlfan"ent rertHns 11'1 Kangaroo 
until the ne~t tine .. e coldsurt. 

The lnltnl 'llorkhle', (t~pe Buic) h crt!ated. ind 
rtade the current edi.trlle and runflle. The current 
line nu~ber 15 set to O. 

The 'lofde', uhlch is the 5ysterl file for keeping 
track of assl9n~ inforMoitlon, IS created and a dUMMy 
record 15 Inserted at hne 0 for data and reld state­
.. ents. 

S) Set POR to I 

The POR bit In the PSSB is set 10 I so newt tiMe Ole 
uake up lie lIon'1 coldstart. 

1) &0 to the Mode sUlteher 

HaYing finIShed our lnitullutton, Ole JUMP to the 
110de SUl1ChH IIlth a llnEK'!' as the (urrt!nt key. The 
rtode slllt~her ulII ~ee the TlnEKV and send us 10 tiHe 
rtode. I.Ihere ue'll dIsplay the tiMe for Ihe user. 

kR"HI 

Kingarao Uake Up Procedure 
niry Jo HornbHgEr 

July 8, 1982 
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thngs don! only ~t u~,...st .. rt 

(Puud Inltldll~tlon) 

lhe first thing done by the u'r'lI't~rt code n to 
d1S~bI! ~1l Rons ... nd then en,lbh the $yste" Ron (Al­
TRon). [Y,n though thu is u$u~l1)' done ,uher by 
the InHul uikeup code, lie nud to do 11 agnn, in 
CUt the InHul lIakeup code lin never ,xecuted. This 
c~n hppen If ue hllye II CO"p.r~tor inter.-upt pending 
IIhlle lie ,1r, trying to ttll the hllrdu,re to put us to 
shep. In thiS cue, lie lIill inneduteJy SUrt ex­
ecuHng the IIlIrnsU.t code, llithout gOing to shep 
• nd lI~klng up through the uikeup vector. 

B) DeCide uho 1I0ke us up 

If the ATTN key uoke us up, Uf· lIi1nt to go to EDIT 
"Clde uhen lit hnilh the lIiI.",U.t, but If 1I COII­
parator Inte.rupt uoke us up, lie lint to gCl hootk tCl 
sleep. lie deter"l"e IIhah hind of I"heup thIS 15 by 
chtcklng hltll4 of the ICeyboHd St~tus Byte. Tha bit 
11111 be a 1 If tillS IS a to"pilr~tor uikeup, and a 0 
If It IS .n AllH key II/tkeup. lie set up 1125 1I1th th 
key that corresponds tCl the "nde lie lIint to end In, 
either a NAP~EY for sleep "ode, Dr an [OI1~V for [011 
node. 

-10- KR"HI 

K,mguoo Uake Up Procedure 
n.f)' 10 HombHger 

July 8, 1982 

C) (heck to see If RRn lias .dded or taken ,1Uiy 

The RRII bound IS recanputed to su if RAil illS dded 

IS rlured, .nd the ,nnunrutors ire redlSpliyed. 

OJ Inltullze 10" battny delett sequence and enible 
global Inlenupts 

The battery type 15 checked, ~nd the ipprnprute 
fH~t Interrupt level 1$ set up: 3.5S volts If IhCid 
battenes, ~nd J.1D volts If alkiltnes. 

The glohill interrupts .re ('uhled It the end of the 
10" battery imtl~llZ,ItlOn. 

II nake a Ron ubh 

No" ue set up ~ t~ble of dl Rons thit ire plugged 
ln, IIlth the thrn syUel1 Rons (BASlIon, AllROn, and 
n[LROn) list. Ue en,1ble the ROn thit lias enibled uhen 
lie "ent to sleep, ISSUIng '[RROR; Ron nlSSlng' if it 
u no longer there. 

J) Jf uakeup IS frol1 conp<lrator, go to sleep l1.chlne 

If the lIakellp UiS fro" the (OnpaT,ItClr, Ole JllllP to the 
5hep l1achlne, "here lit 11111 take rife of the hner 
Clr iPPOlnt"en'- See KR"BVE or KR"(np for nore I"Ior­
nation ibout the conpar.l0r IntHropt prOteS1'ilng. 

The rest of the InltIallZitlon is dDne only for 
u.kellps by the ATTN key. 

j() (heck for 10[11: pass.lOrd 

If the user hiS reqUired a 10(1( stnng, "e check to 
see If It 1I1IS supplied. If the first eight bytu of 
the $uppIJed PISSIlOrd do not ".tch the expected pu­
s"ord, I'e JU"P to the sleep nachlne lind Pllt ourselves 
back to shep. Su kR"LOIi for nore Inforl1itlon on the 
LO(K tot.en. 

-12-

LI (heck the HPIL loop 

KR"HI 

j(,ngaroo U.ke Up Procedure 
niry Jo H~rnbF9H 

July 8. 1982 

BIUI~ In PlSTAT 15 £lured. Ihn bit IS ~'-,Ilhble for 

or Uken lIuiy lihUe lie lIere uhep. (For dttails of 
thIS protedure, nil' tht colds tart sethon). 

Ir VI h.vt Ins RAn th,n uhen lie uent to sleep, ue 
rtport 'ERROR: RAn IS Inv~hd', and coldlt.rt 
KangHOO, sint@ severa! of our necuury pointers 
11111 nCl longer be there. 

0) Conputt ttte ch.ck.ulI 

The chlchun il ctntputed for the inGUnt of RAn Ut hid 
ullen ue Utnt to sletp, and [Clnp,red 111111 the chlchun 
conputed before Ill' IIlnt tCl ,lnp. If the checksll"' 
~re dIfferent, III! report 'ERROR: RAn ja invlIhd' and 
colds UrI Kangaroo. 

If RAn IIU .dded, Ill' nove tttl upper ",nClf)' infOnl'­
hon (the bytes thit reside betueen UllJAIl .nd 
LUAnEn) to the neu upper nenor), bounds. The globd 
pOInters betlleen LAVAIl and LUAnEn irt upd.ted to 
.holl the nfll .ddruses. (The nfll ddrtn = old id­
dress i anount of RAn .dded) . 

E) nake .ure tile tard re.der i. off •• nd dur pending 
hey interrupts 

The urd reader 15 set to the off stite by IIrihng 
tllCl bytu of 0 to tht urd ruder hrdllart. Any 
plndlng key Interrupts ire chared by setUng bitlll 
of the lCeybollrd Sutus Byte. 

f) Tum on HPIl chip oscilhtor. tf nredd 

If ue are in STANDBY ON node, the IIPIl Chip Cllcil­
litors need to bt tumed on. This IS dettrnlned by 
testlng bitllO of SHIND'. If 11 is set, ue iniUlillin 
the HPIt chip ind tllrn on the oscillators. 

-11- KR"HI 

Kangaroo Uake Up Proudure 
nary Jo lIornberger 

July II. 1!182 

G) Ini tiaHze intercepts 'nd the lCO dispby 

The intercepts ano reJnltialiud to returns, the l(D 

plug-In ROns to set if they lIint us to do a IIAHDI 
call before Hndlng any tlPIl fraMe out on the loop. 
ClUrt"9 thiS bit pTe~ents us froM dOln9 these extra 
IIA~OI calls if the RDM thit set the bIt uas pulled 
out IIhlle Ut LI~re .sleep. 

If the user has issigned a DISPlRY IS device, 
KangHoo 11111 und every character the ustr types 
~rOllnd the HPIL loop. If ~ny of 1he p~flphH~ls are 
off, the I rine ,,111 never coue biCh. 

If the user tnes to type on Kangaroo uhlh the loop 
15 dead, (llith. DISPLAY IS deVIce ,ssigned), there 
IIill be tither a 10 second lIail before kangaroCl giVU 
up and displays the 'loop tJlltout' error nesuge {in 
the (au of STANDBY OFF), Dr uorn, K.n9"00 "ill sit 
theno p,hently "uhng forever for the fr~Me to cone 
back (SlAHDBV ON). 

To prevent thiS froN happening, the 'test loop before 
using' bit in PtSTAT IS set at lIaktup. ThiS lIiH 
calise an IDY fnne 10 b~ sent around tht loop before 
ue try to use It. Since the lOY frllnes ~re 
.utol1ahcilly ret.~ns"itted by the HPlL chip hard­
lIare, lie can tell qui(kly If the loop is funcHond 
Dr not, ul1hout niklng the user u.it the tineout 
period. 

If there are any DISPLAY IS dey ices anigned, an UH­
Luten Irill1e IS sent. ThIS is a result of using the 
Sine HPIl subroutine for uakeup th~t U! use uhen Ill' 
are 901n9 to sleep. 

n) 00 the lIarnst.rt .nd volatile hIe HRNDID (.11s 

The ""r'lIstirt IIANDlD cdl (V.UARn) 15 done to giye 
plllg-in ROns a chince to do .ny lIarl1start lI11t1alua­
tlon. After polling ill the ROMs lIith event V.IIARn, 
u! ~$$Ht bl"ary node ,19iln, .nd do the vohtile file 

J(R"HI 

Kangaroo Uake l!p Procedure 
nary Jo HornbergH 

July 8, 19S2 

IlANOJO cdl (V.VDLT) ror tach yoiaule fth In the 
directory. £irh volatlie hIe thit dOH not set 
HRN\ll(\ IS purged. After rhecklng 011 the hies In the 
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chrectory, II~ execlltl .. return, lI!lith puts UI b~ck In 
th Mode slIltcher. The nodi sllitcber 11111 $It the 
EDIJKY, .ind Sind LIS to EDIT nod, (unless, ter­
running Mode slIHth!r (TJn[KV, ItC.) lin pressed 
IIh~n Inlenng the lOCK pusllord, In IIhJCh U" III 
11111 go to th,t node). Kngnoo is nOli fully u.ke 
Ind rudy for Input. 

-14-

N) Globds used: 

KR"HI 

KangHan &lake Up Procedure 
nary Jo Hornbnger 

July 8, 1982 

for nore Inforltatllln on the Inltullntlon of globjls 

KR"LOK 

KR''Cnp 

KR"TnC 

KR"HDI 

KR"LOLI 

Roo (hip [RS 

Card Reider fRS 

HPIL dup ERS 

·}nforltitJon .. bout LOn( s~quen(1! 

[o"pnator IIlforl1Hion 

11"e node InforHatlon 

Intercepting H,ndl Cillls 

Lou pouer delect Infornation 

InforHjtIon ,bout the Keyboard 
Shtus Oyl ... , (OHplOr,tor Stilus 
Byte, Po"er Supply SUtus Byte, 
Rul Tine (Jpck Shlus lIytl!, 
,nd Global [nabl ... ,nd Duable 
addresse, 

Tile IIPIt chip h,rdllut 

Kangaroo Softuue ERS Hou the Kangaroo opeT,llng 
systen "orks 

Kangilroo O.meTs' ".nual H(lu kingaroo appun to 
the u51r, Including i 

table (If coldstirl and 
u"nstilrl stites of 
sUtable operallng nodes, 
such i5 DHRULl ON/OFF 
.ind PUIIHH. 

LeK Fibs for hngaroo non! on IntercepUng un" 
or col!lshrt H.lnd! c~lh 

-16-

ROO INTERNRl roDE {~flnpl{S 

.pril 20, 1981 AD 

KRUHI 

Ih~ folloultl<3 Are e"."ples of IIndloclt@d cod@ fro" the hurt 
of the k,ngiroo. 

,fladr' In~"e) 'Intcon' {Integer (O(1st.lr,t) <stOSII' 
11 20 41 tA 45 23 01 08 

2) fll·'fh' 

.Ftsth, 
13 

3) B'R 

'Fla.dr> 
11 

4) III.RS 

'ftstls> 
13 

5) A(1 )·2 

<gv.ldrt> 

" 
'lntcon> 

1R 

nOl nention,d here, ust the cross-reflrence to loc,tl 
theH inltulizOition routlnn, Rll1lnhr tht .Ill 
globd& ire stt to zero ~hen RRn h cleared it cold­
stir!, so iny globals thit do not h,VI inltul1ntion 
routines ull1 "ill be uro until chinged by the 
unr. 

C~utIon: 10"' v.rubles.re inituHzed in 8 byte 
cllllnks, so the Inlllihntinn I'OUtlnl far I speufic 
10tiHan n,y not be ntntioned by th.t nlnt In the 
tross-rehrenCI, In tillS ene, ttle rouhnn In.,.01.,.1119 
the a bytn in front of It n,y ,Iso netd to be 
cheched. 

I/O iddreuu: 

CRORDR 
(~PS8 

GIHTDS 
GIHl[N 
HEYSTS 
PSSB 
RIC 

Ff08H 
Ff80H 
HOIH 
FfOOH 
fF02H 
FfS2H 
H81H 

n.jor entry points: 

KIlllT 
STRRT 
START? 
STRR'. 
UAK{UP 

in KR&Hl 
in IIR&INI 
1n lIR&lNJ 
in ICR&[J([ 
In KRUll 

Related routines: 

Canlreidtr Shtus Byte 
COMparator Sutus Byte 
tiJobal Interrupt Dis~bh Rddr 
Glob,l Interrupt Enible Rddr 
Keyboard Stltus Byte 
POller Supply SUtus Byte 
Rul line Clock St.tus Bytl 

Report. RAn !tror, toldlt.lft. 
(oldsliTl tode 
PeCHIn on lIam or toJdsUrt 
H"r!lult' vectors here ,t uakeup 
Uamsurt code 

ZUllZ 1n kR&ZlZ Stut of the Shep nlchlne 
BY£, In KRAnz This "ill dso put us to sleep 

Related dacuH@nls: 

I(R"PIl 

(n:ne) "ed sIn 

"''' " 
(n.rne] ,ftsv}> 
2()41 01 

[nane] 'ftsH) 
1041 OJ 

[n~"e} 'lnlcon> 

"''' 1R 
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(stTing const.n1] <slost> 
02 66 68 " 

Inine) <stO$V> 
20 41 '" 
In~Hel '$lost> 
20 41 07 

(integH const~nt) .a.,.~dr1 > 
01 00 00 09 

[Int@ger conSl~ntJ <sloSll) 
02 00 00 08 

6) RS!I J:"OI" 

'ftstls> (nil"e] <lotton) /ln1eger consUnt} ,I d11l5Ub) 
13 W ~1 IR 01 00 00 10 

("ed str> {SITing constant} <s10sl) 
OS 01 61 07 

dhdr> {n~ne} ($v,dn {niNe] 'lntcon> {l"teger constant} 
II 20 41 02 20 42 IR 01 00 00 

<.Ivv,ll' 'stOSII) 
00 08 
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8) III"BI(I) 

.Huh> ,,,,,,eJ "tIU> III~neJ 'IIIteOIl' IllItger eOllstint] 
13 '04' 0) 2042 " 01 00 00 

'substl) 
1D 

g) A,8:.11 

.rud.., IMneJ 'ftadn I,,_ne] 'inteon> (Integer cOllStint] 
11 20 41 11 2042 " 040000 

'Itos ... n~ 'sI0s ... n> 
14 14 

10) A$[4,6J''',,'' 

.ftsth, 1",neJ <jntcon~ (Integ~r conshnl] <i"tcoM 
'3 .~" 040000 ,. 

(Integer COllstintJ <,ub,t2> <"ed str> htring COII$I.mt1 <,toil> 
06 00 00 1E 05 01 77 01 

11) INIE&ER S, T 

Hnleger> <ftsd> (nane] .fts"l> In~ne) 
7f 01 20 53 01 20 54 

12) DIn BO) 

<dln~ '$"adn {n.nd Hnleon> (Integer eonshnt) uyydl> 
88 02 20 42 III OJ 00 00 08 

13) OAIA 1,I.O,'fg',ul 

<d .. ",> <IlIteon> [Integer const.nt] .ruleon> [rnl conshnt] .. 
861A 010000 04 0000000000000001 

('ed str> (string conshnt] <un"ed str> (string const~r't] 
96 026173 06 027569 

14) 60 TO 200 

.goto> (lIne nu"ber) 
SA 00 02 

IS) IF It THEN 200 

<fts ... }) Inine] <then> [lillll! nunber] 
01 205818 0002 

2J1 E011 'xenon' ,8RSI[ 

('I'd str> [stnng eonstant) <baSIC) <edIt> 
96 05 78 65 6E 6f 6E 53 7R 

24) INPUT A,BI 

.INPUT > 
SF 

<rtidr> {nat,e} <lnpH> 
11 2041 00 

• ftstl > [n,me) <lnpl> 
03 20 42 [5 

25) INPUT 'R";11 

<hlItk) 

" 

('ed str> (stnng constant) .INPUT> In.nE] <lnpll> <tatltk> 
96 02413D 5f 2041 DD 19 

26) OlSP A, RS 

<dISP> .Us ... I, (nane) <printll,> dtstI> [n.lle) (pnnt$;> <endprlnt> 
56 01 20 41 E8 03 20 41 RJ [( 

21) LIST 10,10 

<lIIteon> (Integer constintJ 'inteon> [Integer eonst.ntl <list> 
lA 100000 lA 700000 48 

28) FOR 1·2 TO 111 STEP 9 

<for> <fUdr> (nine) (mteon> (IIItegH consUnt] Hlosy> 
8C 11 20 49 III 02 00 00 08 

<lnteon> (Intfger {onshnt1 (to> <lntton> (anl@ger tonshnt1 
III 130100 A4 IR 090000 

.,tep> 
[[ 

29) NEXT I 

.fUdn (n~nel <neNt> 
1120498F 

)() I ON ERROR BEEP @I 8[[P 

'on trror> <bttp> <@> <beep> <In'' rtn> 
41 90 40 90 10 

16) IF It THEN 1t~1 

.fts ... }) (niMf) <Jfdsr> (I'd JUMp] <ftad" (nan,] 
01 20 58 IB OR 00 11 20 58 

Hnteon> (Illteger constant] <ltOlV> 
IA 010000 08 

17) If K THEN K;I ElSE 200 

<ftlvl> (nine] <jhhr) [reI junp] <'tadI'> [naMI) .. , 
01 20 58 18 OD 00 11 20 58 

(i~~eOn) (i~:e~r ooonstant] 

<rlu JUMP> (line nunber) 
1r 00 02 

18) IF K THEN K~l ELSE V=2 

<ltos ... > <jrel> (reI jnp] 
0& It 05 00 

<ft .... !> {n.nl] <jhlsr> (reI JUMp] <'tade> (nine] .•. 
01 20 5& 18 OD 00 11 20 5& 

<intcon) (integer const,nt] <SI0S"> tjrel> (reI jl'!p] 
IA 01 00 00 0& lC OR 00 

(ft,dr> (lline] <jnteon> linuger constant] <,tOl") 
11 20591R 020000 08 

1!J) ON K 6OTO 200,300,400 

«ttyj) (nane1 <on' <goto> Illne nUMber] <golo) {line nunber] 
01 20 58 66 5R 00 02 SA 00 OJ 

<goto> (lIne nunber) 
5A 00 0<\ 

20) R{NAnE TO 'frog' 

<'ed Ii1r~ (slrillg eonstant] <noop 10> <renaMe' 
96 04 66 72 6F 61 DB 7E 

21) COPY 'toad' TO 'frog' 

('ed ;tr> ("~ring constint) <'ed str' {string constant] 
96 04 74 6F 61 64 96 04 66 72 6F 61 

(noop to> (copy' 
08 7( 

22) EDIT TEMT 

<tel<1' <edit> 
52 1A 

31) ON ERROR GOSUB 100 

<on error> <gosub> [line nUMber} 'lny rtn> 
41 580001 10 

32) ON EAROR {;OTO 100 

<on error> .inY pap. <90tO> (line nunber] .iny rtn' 
41 9C SA 0001 10 

-33) 011 EIIROR 011 M WSUB 100,200 

Ion error> <fts ... l> (nalle) <on> <gosub. (lin~ nunber] (goliUb> .•. 
41 01 20 58 66 58 00 01 58 

(line nunber) <in ... rtn> 
00 02 10 

34) 011 ERROR 011 )( GOlD 100,200 

(on .rron aUyl' (naMe1 finy pop> <on> <goto> (Ilne nunber] <goto>. 
41 01 20 58 g( 66 SA 00 01 5A 

lline nunber] (in ... rtn> 
00 02 10 

35) OFf EIIROR 

<off @rror> 

" 
36) ON TIn{RN1, I 8EEP @ BEEP 

<Inteoll' [Yilue] (Inteon> ("'ilue) <on tiner> <t1ner dun 
IA 01 00 00 IA 01 00 00 64 911 

<beep> <tI> <beep> <1II" rtn> 
90 40 90 10 

37) ON TIMERMIt,H (i{lSUB 100 

<ft;y}) (nine] .fts"l> Inane) <on tinen <tine I" ciur> 
01 20 58 01 20 58 64 9D 

<gO$ub> (line nUMber] tiny rtn> 
58 00 01 10 

38) 011 TlnERlll,1 6010 100 

fintcon> [ ... due1 <inteon> ["ilud <on tiner> 'hner dear> 
lR 01 00 00 IA 01 00 00 64 90 

<iny POP' (goto> (hne nu"ber) <lny rin) 
9[ SA 00 01 10 
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39) ON TInERlll, 1 ON K 6DSUB 100,200 

<in1eon> (value] <lnteon> ("'iJU~] <on tJlter> <tnrejr> <ft5vl> (nine] 
lA 01 00 00 IA 01 00 00 64 SO 01 ZO 58 

<On> <goiub> [Hne nunberJ <goiub> Illn! nunber] <inv rtn> 
66 56 00 01 5B 00 02 10 

40) ON TInERlll, 1 O~ K GOlD 100,200 

<inteon> [Y.lllft] <jnlconl (ulud <on tiller) <tnr eir> <ftsyi) (n~lIel 
111 01 00 00 IA 01 00 00 64 90 01 20 58 

<inY FOP> <on> <9010> (linl nUMber) <goto> Illne nunber) <inv rln> 
!lC 665A 0001 5fI 0002 10 

41) OFf TInEAHI 

dnteon> [ulue] <off tiner> 
lA 01 00 00 65 

42) DEF fNII(A,OSIJ)) 

<def fn> [fnn~ne) [r1!1 junp) (type/taunt] (F.arl nitte) (Yi! pl'ltr) ... 
81 20410000 04 OIOA 0000 

[par2 n~tte] (lensth] ("'.11 pntr) Ird peR) 
02 8A OS 00 00 00 00 00 

43) lfT FNA = 1 or FNA = I 

<ht fn> or <Inv let fn> <Vir type> (fnnin!) <inteon> [Ydlle] ... 
61 44 01 2() 41 IA 01 00 00 

q;toreJ 

" 
~4) OISP fNA(I,'HI') 

<dlsp> <Inteon> Iv~lue] <' str> [length] (vdue] ,Mrncdl> 
56 lA 01 00 00 96 02 4849 16 

(f"nine] (pH(nti (pnl typd [par2 type] <0> <eol> 
20 41 2 80 81 E1 112 

45) OEf fNIIS(R,BI(3)) 

<def fn> (fMine] Inl Junp] (type/coul'Il] (par! n.ne] {ul pntr] 
81 20 "I 00 00 05 01 OA 00 00 

[p~r2 nal1e} [length] (v.l1 pntr] [rei peR] 
02 8A OS 00 00 00 00 00 

46) lH fNIII = 1 or FNIII. 1 

<iet fn> or <inY let fn> (Vir type> IfI'Inlnd <intcon) IYalue) ... 
61 44 03 20 41 HI 01 00 00 

<stor~) 

07 

49) Off fNA(II,81(311 = 1 

<def fl'l> (fnnane) {rd junp] {type/count] (parI l'IaMe) [val Pl'ltrj _ .. 
87 20 "I 00 00 04 01 OA 00 00 

[par2 nine) llel'lgth] (V.ll pntr] [rei peR) <lnteon> (value] 
02 SA 0500 00 00 00 00 lA 01 00 00 

<tnv fn end> (fl'lniNe] 
AF 20 ~1 

50) OEF fNAS(A,III(3Jl = 'R' 

Cde~/n> (f~a~~) Ir~ &;np] (,ypeb~oul'lt]lplo~~ ~:He] Iv~ ~trl 

[p.ar2 n&tte] [length] (vd pntr) (reI PCR] c' Itr> (hngth] 
02 SA OS 00 00 00 00 00 96 01 

(Y.lJue] <1nv fn end> Ifnl'latte] 
41 AF 2041 

51) IISSIGN~1 10 'A' 

Hnteon> Iyalue] <'ed un [length] IV.lluej <10> <ASSIGIIII> 
IA 01 00 00 96 01 61 DB 60 

52) RSSIGllMI TO 'A',TEXT 

<lnteon> (vdue] <'ed 5tr> IhngthJ (v.llue] <TO) <TEKT> cASSIGfIII> 
lA 010000 96 01 6! DB 52 60 

5]) ASSIGNMI 10 'A' ,6RSIC 

<lnteon> [yalue] 

" 01 00 00 

"" ASSIGNMl 10 • 
<Inteon> 

" 
55) RESTORf 

<RESIOIIE> 
7. 

{vot!u@] 
01 00 00 

56) RESTORE JOO 

<'Nt str> (lengthJ 
96 01 

<ul'I",d etr> (length] 
06 ., 

(uluel <10> 'BASIC> <IISSI&H~> 

" DB 53 ., 
Iydue] <TO> <ASSIGIIII> 

" •• ., 

<IIESTOR[> <R[SIOIIE to l1ne> <Off5~t III'drus of Itne:> 
10 O( 31 01 

51) R[STORUI 

'InteOn) (yalue) <RESTORU, 
lA 01 00 00 SE 

41) END DEf 

<fn tnd> [fnnaMe) 
85 2D 41 

48) DISP fHRI(I,'NI') 

(d~:p> <in~~on> b~lo~eJo <' 96tr> (lt~~th]l;a~~e) <'f~~.IJl) ". 

(fnnane] [puent) (p.rl type] (pu2 type] <p (tol> 
ZO 41 2 80 111 A3 A2' 

NOMAS 
Not MAnufactUrer Supported 

recipient agrees NOT to contact manufacturer 

58) RESTORE~I, 10 

<1ntcon> (Y.lllle] <lnteon> [ulue] <IIESTQREN> 
III 010000 IR 100000 5E , 

59) READ A, AI 

<REAO> <rhdr> [n.ne] <READ (Nun» <ftsth> (n.ne] <REROS> 
6E \1 3F 01 E6 13 43 01 ED 

60) R£A0II1,2 

<il'ltcol'l> (yalu~1 (intcon> (Vilue) <REIIOII> 
lA 01 00 00 lA 02 00 00 50 , 

61) REROIII;R,AI 

<inteon) {Y~lue] <R[ADII> <s~Hicolon> <ftadr> (ni"e! <REIIO Nun> 
lA 01 00 00 50 27 11 3f 01 E6 

<f1stIs> II'I~tte] <READS> 
13 43 01 EB , 

62) RER0II1,2;II,R$,R(),A(,} 

<inteon> {vilu!] (intcon> {Ydue} (READiI> <seMicolon> 
lA 010000 lA 020000 50 27 

<ft~dr> {naMe} <REIID NUn, <fhtls> {na"e] <REAO$> 
11 3FOI £6 13 4301 [8 

(1 din array> (nitte] <Rud!! Array> <2 dln .arr~y> (n'ne] <Rntlll .array) 
F3 4901 24 f4 490124 

63) PRINT.',2 

<intcol'l) {y.lue] <inteon> (Yalue] <PRINTM> <Printll EOl) 
IA 01 00 00 IR 02 00 00 5C EC , 

fA) PRINTMI;R,II',7,'hl',AO,A(,) 
<lnteon> (v.llue] <PRINT.> <se,ucolon> <ftiY!> (nane] (PrintN ,> 

lA 010000 5C V 013FOI fO 

(,tstl> (nine] <Printll ,> <)nteon) [Ydue] <Printll,) 
03 43 01 FO lA 01 00 00 FO 

<',d str> [length] (Ydue:] <PrintN ,> " di.n un)'> (n~ne:] 
96 02 6a 69 fO F3 49 01 

<Printll Irny> <Print. ,> (2 dIn uriy> (nine] (PnnUI arrloY> 
22 fO f4 49 01 22 

<PrintN ; > <PrintM rOll 
Ef EC 

65) TRANSfORn 'file' INTO BASIC 

'Ieonst> <len> <string' <b.S1C) <ll'lto' <Ho>ttk> <rol1ll> 
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i 

" 
(1r.n5fo...,) 

" 

1----------1 

04 

I ~ddress 1-

---:~~~~~~~~~~:j 

flIt " 

TO~[II LIST 

I 1----------1-------------1----------+ 

" .. 0001 

'.>' nil"~for" I Ihngth($lJ I I'd pntr I In FN VPR III prograM 
1- -----1 --I ----I 

I 
! 1-------. 

I yalu~ 1< 
1-------1 

tohn 1 
nc= -
fMilnples: 
purpose: 

nane: [n,ne] 

nilHr: <ftsYI> 
takes: [nilne) 

runtlnr:fTSVl 

ORTR fORMAT LIST 

decotlpihd fonta1: 2: bytn of ncH being the n .. ne 

,,,,,...tinr: -

cOHpiled foma1: .gain 2 bytes of d,t. but thu Hnt it is • pointer 
to whit h cdhd the "ninE forn" foHol/ed by .II l byte .ddrus. 

i 

1----------. 
I addM!SI 1--. 
1----------1 I 

----------------! 

in progul\ 

I +----------4----------------+ 
'·>1 nlHeforH I I'd yd .ddr I in VPR 

1----------1---____ 1_ -- --- --I 

i 
------------- -- ------! 

I f--------------I 
'·)1 vdue I in enviruMent 

1--------------+ 

function variable: 

t----------+ 
I ~ddrns 1--, fn naN! in progr~N 
t----------t I 

! ,----- ----- --- ,-> type/count in d~f 
I I (In prognN) 
I t----- -----t ----- --------t --- --- ----+ -- - -- -----t 
'-)1 niNefom I {length.(')] I v~l pnlr I def pntr I fn n~n~ in VPA t----------+----_________ + __________ + __________ + 

! 

t-----t-----+-----t--------t-------t-------------t-------t 
I RTH I peR I TOS I E.RnEn I (SIRT I [length($)) I value I fn value 

----t-- --+-----1--------1-------1-------------+-------1 1n env, 

RAM/Ron CONSUMPTION TABLE 

In the folloulng t~ble N rehrs to the nUHbu of tlnes i vilrubh 
or cons lint is referenced. L refers to the dUlensloned length of the 
stnng r~lher th~t Its ~(t"al length. ThH defaul u to an Incredible 
12 bytts. 

Th~ iMount of rnOM consuMed Cin bUI be !leisured luth the MEn 
functiM r~lher th~n using CRT. ThH IS bec~use only thit part of 
the progriM hbeJed bejou under ROn 1.1111 ~ppeilr In the flIt bnng 
run. That IIhich 15 under ~An uill ippur on the stack (not shol./n 
in CAT). If the progr~1I 15 In ROn then the follouing 
table shous ItOll Much RAn ind Ron ~lll be conSUMed by uch viruble 
type. If the prognN IS In RRn then then SiNe i"ount of nenory '1111 
be consulled but all in RAn. 

&MCunt of each 
consulled 

RAn Ron eXiMple inlts for yarS 
- - - ----- t - - - - - --i - - - --_______________ -----i---- ________________ ~ ___ --_____ ~_ 

I (onst I 0 9H I 
R{AL +-------+ I 

I yu I 3HI4 I 10 k:).14IS9 (9+8) 
-- -- - --- i - - -- - - - i-----__ _______ - ____ ~ __ ~_ + __________ ~_+ _~ __ .+-___ ~_~_ ~ ___ _ 

I const I 0 4H I 
INHG[R r-~~;--i )H+4 I 10 X=) (9+3) 
-- -- ---- i - - - ____ f ---- -- ------- - -- - --- - -- + --- ------- ---- --- ---- ------- - - -_ 

SIIORI L~~~:~-! SN 1 
I y.r 1 31M I 10 ~:). 14 (9+4) 

- ----- --+-- -+--~+ --------- ---------t ----------------- -- ----------- ---
I con5t I (Li2)H I 

S1RINii +-------1 I 
(hn:L) 1 Vir I Li2 IN.6 I 10 XS:'fROIi' (9ili2) 
~- --~--- ++-- - - - -1- - --- ____________________ t- --- - -------- -- -- -- -- - - - - - -------

101<£N ClRSS TflBLES 
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ottd 
token decoHpih IUocate duUoclte 
diS' routine routine routine 

-1 IIIIROII IIIIROII "noneA 
0 EDl lCAll1 XDRll1 
1 F£1VAR VAlOC VDRlOC , 81NtON BININT 8111INI , STOVR~ SVRl SVOLD 

• toNST smoll SKP(OIl , S[NST SKP(OIl SKP[ON , UfNCRl fUNCRl DAUN{ 
1 JIIPUI UNERl UHEDA 
10 GDLlNE UNEAl lIHEOR 
11 JnPREl REunp REunp 

" UfllDEf OEFfN DRUM 
13 FilENO DEFEND DEFHO! 
14 EXTRon [ROn RonCLA 
IS RESIIO OPTION FRREI 

" FNRTN DEFEND fRH 

" FNASGN FNRSN FRAEl 

'" RESUD SKPNXT SKPNXI 
21 RESUDt ,j' DInD 

" RESUOt SHORT SHOR1() 
13 Rf5UOf JNT INTO 

" RESUD- (Onn COMO 
25 [JIIPlI LINEAL REU"P 

" (JnPR REU"P LINEOA 

" ULIHII lINEAL REUnp ., ON "nonl!~ tnonel 
31 PU= tnonel "none" 

" SUBSeR lnonel Anone' 

" DEFKY Anon~· Anone' 
34 DInSU8 'none' 'none' 
J5 PRIIEOI' "none" 'none· 

" PRINTS lnOn~l 'nonel 

" INPUT *non~· "none· ., nS(RTN "none' "none* 

" RESUO 'none" 'none" 

" nIst "nane· ·none· 
4J nSTOR "none· 'nonel .. nSCRIN tnone· ~none· 

" PRTfUN *nonel jnone· 
46 SYSFUII 'none· *none· 

" nS(RIN 'none l 'none* 
50 UNOP "non!!" 'none" 
\I BINOI' 'none· *nonel 

" UNOPS "none" JnoneA 

" BIIIOI" tnone· 'none" 

" RUH ·non~· "none" 
55 SVSfUN *none· 'none· 

" SVSfll' "none A 'nooe" 

class destipllon 

ROil CLASS ) 56 
[110 Of lINE 
FEltH VARJABLf 
BIN IHT[G[R 
STORE VARIABLE 
HUll flOAT DR STR rONST 
STRING (ONST 
USER fUNCTION CAll 
CONO Jnp LINt M 
G{lIO GOSU9 
JnP R£l 
USER fll OEf 
FIIEND 
[MT Ron 
omoll BASE 
USER fll RETURN 
FH ASSIGN 
DRTA 
DIn/REAL 
SHORT 
]NTE&ER 
CD' 
ElSE JnPII 
ElSE Jnp REl 
USIN& LINE II 
ON 
STOllE 
SUBS[1l 
[lEf KEY 
DIn SUBS 
PRINT EOl 
PRINT STUfF 
INPUI 10110/0 ill pronpt 
InnED EX[(UIE 
OIHER RESERVED UORDS 
nlS[ OUTPUT 
nUUI STORE 
nIS( IGNORE 
PRINT fUNC1]OIlS 
nunenc pnudo-function 
DUnny 
Nun UNARY OP 
Nun BINARY OP 
SIR UNARY OP 
SIR BINARY OP 
DUnny 
Hun FUIIC 
S1R fUNC 

Kingaroo Input Softuare 

Thr Klnglroo Inllut Softl.llN!! 
Jack Applin IV 

11;11 July 7, 1982 

1I00QCQIIQ 
QOOOOOOOOOOQO 

OaaOQQQQOOQQQOODO 

"00000. 
"0000 

Kingiroo Input Softuare 

Ht Introduction UJ 

In thu paper, lie uill discuss Kingaroo Input. This 11111 
be dlYlded Into line input .lnd character Input. line Input 
uill concern gettlllg Input ill hne it a tine. Charachr Input 
ul11 concern SIngle chaucter input ;lnd keyboard routlnes. 

nost users uill sinply use line Input. Feu users have to 
do chu"cter input. 

hanpl~s of hn~ input are: 

£OIT node readIng a line. 
Rp~Olntnent tlOde readln9 a hne. 
hne node readIng 1 hne. 
R BASIC IHPUi st"te"~nt reading a hne. 

rxOlMples of character Input are; 

The KEYI fUncllon. 
The PUT statenent. 
CAT ALL rudlng up and du ... n ,rrous. 
CheckIng for the AfTN key. 
Shlft-APPT In appOintnent Hode. 
Stuft-fetch. 

-3-
Kangaroo Input Softuare 
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U* Tht keyboard InUrrupt UrYICl! routln~ JU 

IItbvant globh: 

K£YHII: The currerlt key 

SV[URD: Ellt lll'rD 11 I Y-ihdl1y fb9 for IC£YHIJ 

IIhentvtr 01 key is hH, th! keyboard interrupts. Tht in· 
terropl UNitt rQut}nt tnn!htts tht htycllde t(l ASCII. 
Then bit zero of SV[UAO IS chtcked. If the blt 151'1" ut, 
then k£VllIT 11 undefined ~md 15 ready for I ntll key. If the 
lut IS ut, then K[VHIT .lreuly tootdn ... ptndlng hy. In 
tlln un, the 1'1111 kty tin only 90 Into I(EYHIT If 11', tht 
ATTN key. IIIIICh illS pnority (wer,1I other keys. At .ny 
rate, bit lUll In SV(URO IS nt to lnda.tll' Ihn "' 1'1011 hve 
I ptOIl1Rg hy. 

K£YHIT nay be "garded iii I IIne-ch'f.cUr stuk of 
pending keys. Tht sf,tt" could hv, bun dtugned .0 th.t 
ICEYHIl .",5 a hrger st.itk (uy it clluld lIold 20 key! 
pendl"!!) but It lI.sn'l. 

nost of the char"t,r routlnn ItttU ICEVHIT and SVCUIID, 
and don't spuk tD the hyboilrd I/O .,ddn!5S .t ill. 'hu., 
the harduare Interrupting I/O address hn bun tr.nsforned 
into a vutull keybu.rd. tonSlsl1ng of kUHn and SVOIRO. 

kangaroo Jnput $OftUln! 

.. * OYel"llall of lin! lnput iU 

All hne Input IS dont throu9h ('ETlN. GETLN h.s "~ny 
shell roul1nH. such as GElllI~, GElREP, GEilER. etc. 
CUrIDusly enough. GUlN pHrO.tlS both Input and output. It 
both sets up the Inltnl tenpbte (ny In appDlntn~nt node) 
Ind ruds the Input hne. 

GETllI rUds charactHS and htds theH to (HEDIT (the 
chracter editor). (HOIl perforns edlttlng functions If the 
keys Ire spenil (ltke DS) or Just !Chos theH and puts theH 
In INPSUr (the Input buffer). (HEMl returns a fla"3 If the 
key 15 a "ternlnator" (CR,APP1,AITN, Etc.) that tdh GElLlI 
to eXI t. 

Sone YerSlons of GEILN fGH1[n, GEllER, etc.) also set 
SNIElO. SHIEL[I 15 a 96-btt protectlon ttnplate thOiI corrn~ 
ponoJs to INPBUF. CNEOll consIders a positlon In IHPBUr 
protected If the corresponding bit In SHIElD IS set. 

-,-

Here's a dU'I'an 01 GHlN: 

AlTNl 
DEOUE 
G£lCHR 
kEY' 
k[YSRV 
LETG(I 
PUTKE'r' 
SI6Hlf 
UAlTKY 

Set If the ATTN key js pendlng 
Eh"in~t~ ,my pendIng k~)I 
U~1t for ,lnd eat/return a character 
S~e If there's a key pending 
ktybofrd Interrupt service /'Ou1int 
L1.ut for the user to let go of the ktyboar-d 
n~ke J key pending 
U.it ror ~ 'Significant' key. Lt .• not hft/right If/'OII 
lI~it for a key Dr tjneout .nd I"1!tUM NAPKEY 

AlTH1: (II Is kEY? 10 see if a key is pending. If • key is 
pending, che,ki If it', the ATTN key. 

DEOUE: Chars bit uro in SVCIIRD. This "uts" the Curl"1!nt 
key if .ny e~ists. 

GE1CHR: Call UAITK'r' to uait for' key or tilleout and then 
tills DEOUE to elt the key. 

kEY': Checks bit le/'O in $VCL/RD to su if, key is 
pending. Doesn't ut the key. 

kEVSRV: Keyboud ir,\errupt "rvic! /'Outine. Cilled only 
by the hard~ire it inhrrupt HHt. Translates the key to 
ASCII and I"1!nders 11 pendIng. 

lElGD: L1il1$ for th uur to Jet go of • key. Then tails 
DEQUE to ehnu'a1! the key. 

PUTKEY: Renders the given key pending by putting it into 
KHHIT and settIng bit zero In $V(URD. 

SIGNIf: An extenSlon of LlAITKV that handles cerhin keys 
Internally. (ills IIAlTKY to get a key. If that key 1$ one of 
iI set (left/rIght arro", Shift-fetch, etc.) it handlu the 
key and gou to get ,nother. 

IIAITKV: lIait for the user to hit a key or tineout. If 
KEY? returns true uithin the countdo"n period, return thilt 
key. If ue count dm'n, return the NRPKEV unlU$ STA"DBV ON. 
If STRNOBV ON, don't ever hne Ol't, jU5t unt for .. key hit. 

klng.lrOO Input Softuare 

t------------~· -------- ---t 
I Set up Jnitnl tenplate I 
f-------~ ------ --- --------f 

1,---------,-------
I I 

f-------~---------·-------t I 
I Turn on tursor I I 
f-------------------------f I 

I I 
I----~--~~--~--~------~---I I 

f-----~~~-~-~~~~~~~~~----_! ! 
I 

f-- ------ -~ ------ -~ ------~f 

I Turn off cursor I 
t----~--------------------f I 

I 1 ------- ------------- -- ---I 1 
I Call (HEDIT I 
.-- -__ ~ ____ ~_ -------------f 

I , 

y .. 
~ Ternln~torl ~---->-~ __ _ , , 

'00 
I f-----------. ___ • _________ -4 

I Daible et-r,or~!" .• 
f- -~--- - --~_~ __ ~ ________ ---I 

1 
f~- __ ~~f 

lUll I 
.-------1 
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GElLH 
GH.IN 
GEIREP 
GEI1U 
GETTEn 
SElLIN 

1I11"P 
CHEDIT 
I/ROff .. 
LIP 
NULOlD 

" SHHD1 
SHFET 

til line Input rautlnn tU 

R,~d a line 
r~ll GEIU! Illth defult piranet,,,, 
Cd} GElLN, report errors 
Set up proteCtion tenplate, nil GETLH 
{dl GETTER, return stnus dncubln! tnnin,tor 
Set up an InItial lIne 

BIank out tht Input buffer 
rhrarter edltor 
015able hstrt/Rephce node 
Go left on, ctl,ucttr 
h the Jjteralin fl'g let? 
lIeset the old Hne hngth 
Gn right one chlruttr 
On ue hiv~ a protection shield' 
Display the error buffer 

GETUI: lIeid, hne. (aIls SHUN to stt up the !nHut 
tinplate, then tdls fiET(HIi to g~t keys ,nd (HEDIT to 
prores' tht ... Uhen (HEDIT $lgnllls that it got i hrninator, 
GHUI eHt1$. 

Gr1.ll1: {dl GElLN uith dehuh paran,terl. Then 
pinl1.1ten speCify no lI11tul Input and nomil cursor pl~u­
l1ent. 

GETR[P: (ill REPORt to report any ,rro"., cdl GULH. 
call REPORT 'gain. lind dur out SHIElD. 

fiHTER: Sets up SHTElD according to the protection te .. -
plate pOInted 10 by 112, and calls fiEIII[P. 

GETTEn: Sets IIIPCHK 10 the address of tht Input (tlteking 
routine supplied In 1144. (lIlls fiETTER to set up SHIElD ~n~ 
get )npul (reporting errors). Oe,lrs the Input tbec~. Sets 
the st~tus fh9s anordlng to the input ternln~tor, I.t., lR 
is 5et If the tenunator IS the CUI key. 

SHUll: Sets up the Inltul lInt for GHLN. ThIS hn~ 
"ould contaIO. say. the RPPT tenphte or the ,uta line 
nunber. 

OLInp: Blinks out the Input buH,r. 

(HEOIT: (haracter edItor. Thl$ h'ndles input ~ey5 ilnd 
processes then. lIorn~1 keys, such as 'R', are echoed and 
phced Ioto INP8UF. hrntnator keys, such as CR or FETCH, 
are fh9ged and returned. Edntlng keys, such lIS BACI(, .re 

+ 
1(;1119",00 Input Softuare 

processed each according to 11$ function. 

lH Other dOCUMents u, 

IlS"KfY by Seth D. Illford & hck Rppho IV 

ThJS expluns 1h~ keyboard hilrduare and 50ftu~r@ tran!l~tlon. 

-.0· 

I/Rorr: Turns Innrt node off by dearing I/RrLG .nd 
.. nding the ilpproprute tltilP' nquentes to thr ditphy 
d!y!cu. 

LA: Go left one thllr.cter. This it the spftid {h,r.et,r 
roullne for the Itft .. rrou. 

LIP: See If tht hterillu, flag JUST50 is set. JUSTSO 
gets set by ,hlft-l/ll. lIT' clurs JUST5D lIod returns its 
prell)OU' state. 

NUtOW: (har out the preYlOUS input hogth 01015T. 
OWLST is looked .t by (NTt-FETCK to deternlne hall long the 
preYioul input hne illS. Btlnp cdh HUlOlll. 

RA: Go right one character. Thil b the .pethl chllficter 
routine for the right IrfOlI. 

SHEW?: See if SHIELD is set U lIl1, thu h, iI Iny 
chUiltter position protected. 

SHfET: Thi! code for the shift-FETCH key. This looks at 
OLOlST to dettrnine uhat the old Input Jength is, .nd calls 
SElLIN to set up the old Input. 

-,-
KoiIngifOO Input Softuire 

INIERPREtER 

finy K. {utler 

2:21 pn TNU •• IS JULY. 1982 

I 
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Interpreter 

I ________ • __________________________ • _____ f ___________ ---· ___ 1 

IN1ERPREt£R (tmP1ER 1 

.--------_________________________________ 1 __________________ t 

1.1 INIRODutTlON 

lh .. Intli!'rpreter loop prounts the next token {rro" the 
token strUII pOinted to by 1101.i06 paS$1'.5 ttlnlrol til the 
runt}lIe code for tht p.lrtlCuiar token. IIhen the runtinl! cGdI! 
has been executed, control returns to the IntfrJIteter loop, 
""u.1! euher processes the ne .. t 10k!!", or, if fh99:fd. "tums 
control to tile I!'xl!cuhv" loop. 

A token is i tllmeric ulut ",pfuenting" politlon or 
nnk In i hbl, of addtuses. 1he procedure e".acld IJy till 
Interpreter to Inllute 1h1! runhn .. code for nch taken IS is 
fol1o"s: 

Thl! to~_en " .. lue u doubled, creating 10 oHu:t into thl!' 
t~bll!. 

'hn oHS\!t is added to tht bue uldrus of the table 
uhlCh yuhls the apprGpriate runtule ,ddrU5_ 

fin jnd@~l!d Sub,ouHne jllt1P to th15 addrt'ss begins thll 
e~l!c"hon. 

RUNTln[ 
ROORESS IA8Lf 

I I 
I AO[lR I 

RUMIInE ROUTIN[S 

+--------------t , , 
t- -- - -- - - --- --- -------- --t 1---1 

-----. ~ 1-."",;0,,-;,:.-, -
I Runll ... 

I (lohn*2)'l!'iSl! flddFl!sS I ->1 ROOR I 
+------------------------. 1---1 I Rounne 

I ROOR I +--------------. 

'---' 
ThIS proced,,", is ror systell tokens_ To prllCess extunal tokens 

h_e_ hall plug-In Rons) the IntnpretH hn;t protuses the S}lSU.II 
token. 841'1 hd RIIJ1 tOkenl_ The toke .... 841'1. IS fun doubled. thin 

2:21 pn THU_. 15 JULY. 1982' 

1.2 HOU OIR(;RIlnS 

+-------------t 
I INIERPRElER I 
+------1------· 

I 
+------v------t 
I ut biSU I 
I PeR (RIO) I 
+------I------t , 
.------v------t 
I set R12=10S I 

----+ , 
t------v------t 
Irduse teMp. I 
I IItllOry I 
·------1------· 

1(--------------------< 
+------V------t I 
I get next I I 
li}lste" token I I 
+------1------ 0 I , , 
t------V------t I 
I double It I I 
I for offset I I 
·------1------· I , , 
.------V------f I 
I add to blse I I 
I addrus of I I 
Irunt!II!! hblel I 
·------1------· I , , 
t------V------. I 
I get runhne I I 
hddrus fronl I 
t Ubh I I 
·------I------t I , , 
t------V------) ,--------1---------, 
I JSB 11:20 1----.1 bit 1 of RI7 sn 1----.' stop I • _____________ • , __________________ 7 

2;21 Pn IMO __ 15 JULY. 1982' 

Intl'll"'tl' 

2 

Idded to th' bue addn!ss of thl Sylten Table and the runtlll' ullfrl!5S 
for 84.1'1 is louted_ This runtllle routlne Uku the n,xt tllO bytes In 
thll token 51reln a, in I!IIte.nd Ron nunber Ind enables thit ROn 111 the. 
'''Itching pD51tion. the foUoulng by1e If! the Itrun IS ll11e~reted 
n 1h11 ~ttl.lil token_ 'I!~ token, in turn. 1$ doubled and ddd to thl 
!tIn of the Externll R(J11 I.able thus tlbtlInlng the latahon of the 
runtlne roubne. 

Thl!. 1'119,1'1 order bit. !tit 1 in Rl1 i, Itt to nag ,taU StiltuS. 
ThiS jllplin .n end of tClken Itre.alt. in error hn bun set or the 
"ttentlon key tin bun hlt. After nch n.mtine rautln, ha.s been 
lICetuted. Rl1 is tuted. If Rl1 is POSitlv, (inpiying 11'11: upper bit 
iii not let) th~n the loop conhnul!S_ If Rl1 il negl1tve then iny 
pending erroN an! Fl!port!d and control is piSsed b~Ck to the 
'>U!tutlVI loop. 

NOMAS 
NOt MAnufatlllrer Supporled 

ree!glen! agrees NOT to cootut manufacturer 

2:2.1 pn IHU •• 15 JULY, 1982' 

IntHprete.r 

hble of Contents 

nHERPRETER •• __ .,_. ___ ,.". _____ ,, __ ., 1 
1.1 INTRD[lUCTlOH, _ , • _ , ___ ••••• _ ••• _ , • __ •• 1 
1.2 HOII O}R(;RRl1S _ • , __ • ____ , ___ , ___ • _ • _ •• l 

2:2:1 fn THO_. 15 JULY. 1982 
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Interprtter 

K~ybo.rd TranshlIon 
for KinglfOO 

Seth D. Alforel 
Jack Applin IV 
nay". t982 

[HAPTER 2 

Keyhonel T r~nshtlon 
Seth O. RHord 
jack Applin IV 
n~yll.1981 

K'ycodes fro" the ROG (hip 

The RGO chtp produces 8 bit key codes according to the 
rpu and col,,"n or the keystro~_e. See th~ hybcard ~can 
liyout. a1t~ched. hr lIhlCh ~ey. are on "llIch rOllS ~nd 
colu""5. 87-5 91'Ie tht colt",,, and 64-1 91ye the rOil. 110 is 
duays hIgh (alolays 1.) The encoding IS shoun b~lou. 

B7 86 " (olu<1n " BJ " B1 '0" 
1 1 I " 1 1 1 I RO 
1 1 • " • 1 1 I R1 
1 • 1 C2 1 1 • • R2 
1 • • (] • 1 • • " • 1 1 " 1 • • • .. 
• I • C5 • • • • RS • • 1 [6 1 1 1 • R6 • • • " • 1 1 • " 1 • 1 • .. 

• • 1 • " 
hnpt for control and shift. each key cOHHponds to a 
unique k~ycode, hut dl posub}" hycod2S irl': not used. 
Uhethn control and/or shift are depressed 15 aported In 
the hyboird status byte. A, In 'Klnple. the keyc9de for 
"A" ;15 reported by the Roo chip IS lootloo1 binary. 

HP (onfldentul 

(HAPTER t 

IntrodUCtion 

K~ybOlrd Tr.nshtion 
Slth D. IIHord 
jack Apphn IV 

nay 11. 1!1!2 

The HP-75 (Kangaroo) tonnunjeatei lIith the keyboard vja 
the Roo ChiP, The Roo chip reports IIhlth key th! IInr 
pressu on the keyhoard in teNtI of an intemal ktytode. 
The TRanshte KEY (1RI\[Y) routint tnn,htes thu lnternd 
heyeMe lnto IISell for use by tile rest of the Kangaroo 
operHlll9 5ysten. 

liP Conhdentul 

3.' The RAUNUM hbl! 

(HAPTER 3 

Hell TRK£Y Uorh 

Keyboard Translatlon 
Seth D. Rlford 
j~ck RpplIn IV 

nay II, 1982 

TRHV usn the key tad! reported by the Roo ChiP' SInce 
80 lS ilu~y5 I, the regISter CGrlUlnlng the keycode 15 fight 
shifted one hit. IhlS value i$ used is an lndeK lnto the 
RAUNUn tlble: bued on the Inde~ a value fran the table is 
obtuned. Ttl! RAIINUn t~ble yields 3 chues of keys: non­
ASCII. alphabetiC. ~nd reglllar AStII. Non-ASCII ke(S hjlve 
values greater th;n or eGU'.1 to 128. and include ATTN). 
[LOCK). [lInt}. ind 50 forth. RegU'lar ASCII contun the 
rEst of the AStH ~eys, such u ~.8..-. and so forth. The 
RAUl/Un table also contnns dunny no-op entnes "tllch are 
elenotl':d by Fr. These entnes are not used and nerely eKlst 
u pddlng. 

3.2 Uhit is Oone ulth -the Value 

I/on-ASC II keys are handled at the label HOI/ASe. Here lhe 
control and shift bits or the keycode are set. 

Alphabetlc keys are handled .t the lahel ISRLfA. The 
louercase leiter returned fron RAUNUn hu its ShIft or con­
trol bIts set del'~ndln9 on the v~lue In CRPlOK ilnd uhether 
the Sllift or control keys "ere deprened. The ISRLfR 
routln! falh Into nuneuc p.d procesSln9. 

Hunenc pad procUSlng proceedi If the value In (RPlIlK js 
equal to KY.PAO. The translatIon table PRDTBL tonUlns; 
values for loutKue hUers folloued by thur nunene 
value. H the vdue cannot be found In the PRDTBt then tht' 
BHPKY 15 rtturned. 

Regubr Asen keyE ~re procuud at the libel REGRS( 
uUllg values fron the KEVIRB table. I([YTAB tontalns 
trIples. heh tnple COnslSU- of th2 norn~l forn of ~ key, 
the $hlfted forn of the key. and the cootrol ron. of the 

HI' ConfJdentOI 

5 
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Kt!)'bo~rd Tr.nsh'lQn 
Seth D. Rlford 
Jack Rppl1n IV 

II.)' 11, 1982 

key. Snift ind control .rt M.de .quiv,lltnt to control. The 
Index for the K(vTIlB IS obhined by ""II hpJ),l"g tht vdul 
fron RRUNUn by 1. Tlus value 1S then lncreMented by 1 or 2 
dependln9 on uhtth,r shift or tontrol r'tSpecllvdy uere 
pressed. 

liP [onfidenlul 

its • · .. 
tUI thIn .. 1- "--

'phabet-' 
'ICS' . 

1 H , ..... '- .. 
• Gtnerate an 
• Index 101(1 
• f((VIAO ind 
• get the key. 
• 

, · .... 
eo' · .... 

liP ConfIdentul 

.. 

------------1 
1 

! 

Keyboird Tnnshhon 
Seth D. AHord 
JaCk AppJ In IV 

niy 1" 199~ 

, 
• ••••••• l 

• Set the 
• control and 
• ShIft bItS. • · ....... . 

'0' 
• •••• j • •• • ••• 

• look .. 1 (RPlOK' 
• and shlft to • 
• tapltihlt or • 
• Sl!t ,hi!! • 
• control bit. • · ....... . 

'procus" V 
• nunerH '0 ______ ·_· __ 1 

'hyp.d I y 
• 1 • • • I •••••• 

• • Look In PRDTBL' 
1 H 

I 
1 

I 
! 

• for htter to • 
• nunbH tr~n~- -
• litlon. If 
• not there th~n' 
• rtturn B[EPKY •• 
• •• If •••• 

, 
I t It It I 

__ ,I end 
•• * * * 

(HRPTER 4 

f louchirt 

!<eybo.nI TranslatIon 
Seth D. Alford 
J~ck Rpplln IV 

Miy II, 1982 

The foil Oiling flouch~rt 9r~phlcdly sho~s hall TriKEY 
uorks. 

• •••• 
• stirt * 

It •••• 

, 
• •••• * •• It 

• Gener~te an 
• Indell into It 

• RAUl/Un. 6I!t It 
• the nllnber .it • 
• the Indell. • 
• It ••••• It • 

, 
• 

"is * 
• It • Y It non ASCn * _______________________________ ) 
• 7 • I 

I 
1 H 1 

MP ConFidl!ntial 

CHRPHR 5 

Globils Used 

r.~yboard Translation 
Stth D. Rlford 
Jilck /lppl in III 

nay 11, 1982 

Global Type Unge 

RPPTKV 
ATTIIKV 
BHPKV 
OS 
CRPLOK 
(lRK£Y 
(R 

DE [.KEV 
DDUIIKV 
EDIIKV 
ESC 
FHHKY 
l/RKEY 
kEYSTS 
kY.PRD 
kYlDLE 
LEFTKY 
LO(KKY 
RGKTkY 
RUN)(EY 
TRBK£Y 
TlnEkY 
UPk[V 

EOU Value for [APPT! key 
[OU Value for IATTH] key 
EOU Value for beep key 
EOU Value for bickspace 
ORO Keyboard stituS: ShIft lock or nUMenc pad 
[OU Value For [CLR] key 
Hill Value Tor carnage return 
EOU Voillue for [D[l) key 
[OU Value for [ V ] key 
[OU Value For [EDIT] key 
EOU Value for I!$c,pe key 
[OU Value For [fET) hy 
[OU V.!ue for [I/R] key 
ORO I/O .ddNSS for k'ybo~rd 
(OU Vilue ln CAPlOK IIh~n in nlll1erH p~d "Dd~ 
DAIl Ke~bDard intercept location 
EOU V~!u~ for [,-+] key 
EOU Vdue For [lOCK] key 
[OU Value for [--)] key 
EQU Value for [RUK] key 
fQU Value for t~b key 
EOU Vilue for [TIME] hy 
[OU V~lue for [ " ] key 

HI' {onfldentul 
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CHAPTER 6 

Condusion. 

Keybo.rd TUnsh1lon 
Suh D. Rlford 
J.tk Applin TV 

hy II, 1982 

lie "culd reecontnd thit tht ke)'bunl tunlhUon be don. 
by the h,rd",re in future products. Keyboard translation 
OctUpU~s 'pprONlnitei), JOO bytes of n.unfr.ne code. Thu 
,pace cpuld be used e1se"here. If the tlilnfrill1e soft"are 
reqUired addll10nal freedol1 to renugn keys It could per­
fOfl1 the id!htiond tr,nshtlon. 

10 

Keybo~rd TransliHon 
Seth D. AHord 
hck Applin IV 

nily 11, 1982 

hble of (ontents 

Introduction 

Keyeodes fro" the Roo [hip 

lIou TRK[V lIorks 

3.1 The RAUNUM iabh 
3.2 IIhat IS Done IU1h the Value 

Flouchan 

ConclUSions 

HP [ORfulentul 

10 

11 

Keyboard Transhtum 
Seth D. Rlford 
Jick RppJtn IV 

nily II, 1982 

CHRPTfR 1 

References 

I. Roo Chip [RS 

2. KR/GlO (Kan9.roo global file) 

J. KR/KEY (location of lRKEY) 

HI> Confidential 

The K~ngHOO LCD Drlver Softllare 

Jack FlpplIn IV 
2;24:39 July 19, 1982 

QQQCaOOD 
QDQDCCCDQOQQQ 

QDDQQODOODDDDDOOD 
QQQa~QOOOQQODODOOQOQOO 

OODODDCCOOaOODODQDQOQQOOO 
OQOOOODDQDQQQOOOOOOODOaDOOOO 

OODODDDOOOOQOODOQOQUQOOOO/ 
\OOOOOQOoot'QOOOOOQQO/ 

\OOaOQO 10000000 
OIlOOQI 0001" 

00001 00 
OOOOIOVOO 
0001 \0/ 
0001 
1001 
1000 
000000 
''000000011 

"00000. 
"0000 

" 

"00' 
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LUI DnvH Saftul~ 

CHAPTER I 

Introduction 

This dacultent • .u11 describe the L(D driver ,oft"~re for 
th HP-1S (kang.roo). It "Ill ducnbe it! tharacter set, 
lIou 1t strolls, he" 11 ruponds to escape sequences, and 
uhat $pecuJ ehitaeters It responds to. It "111 dUCrlbe 
ho," the annl/ncutars "on.. 

It "III .Iso ducnbe the beh'~lor of the phySICal LCD, 
.s ,wch .s IS necessary. 

2.2 Rudlng st"'tU$ 

3 
lED (lHver Softu .. e 

Uhfn rudlng froll the LCD 110 addrus (nn), only the 
iou-order bit of the status IS used. It IS 1 uhen the lCD 
is busy IlHting the preVIOUS data. 0 uhen the tCO i$ ready 
to accept data. lhe routine LCDROV IlU ts for the LCD to be 
ready to accept datil by mlltlng for thilt blt to dear. 

2.3 Sending posillon only 

Uhen il Singh byte IS untten to the lCD 110 address 
(fFH). the vilue of the byte Indlcahs ~here the cursor IS 
to 90. Untlng 80 declnal, for InSUnee, 1,1111 send the cur­
sor to the ltrtl1Dst pOSitIOn of the dlSpliy. UntIng 1 utll 
send the cursor to POSItIOn I, "huh uIH not be dlSphyed 
ilnd hence the cursor 1$ effi.ctlvely off. flctu~lly, any 
pOUlIOn fran 1-46 10111 do for thiS purpose. but position 1 
hilS the lust chinCf of bung used If the LCD U ~Idened to 
1I0re th~n 32 chiHachrs. 

UARNlllfj 

Never urtte to ilny pOSltlon sruHr thin 80 (the 
leftltost POSItiOn) U thIS ,,111 cause the lED 
5cannln9 hiHduare to laHh up. 

The high blt of tilt address U uJed to IndlC~te the cur­
SH type. If the high bIt IS oH, tht Insert (arrou) cursor 
H used. H the hlSh bit 1$ on, the rtphte (box) cursor IS 
used. 

LtD DrlVer Sofll/are 

CHRPTER 2 

Ontnption of the phYSical LCD 

2.1 Gt!neral layout of the physical LCD 

POSiHon to 
I 

posil1on 49 
I 

V V t - ----- --_______________________ of 

I RStDE FGHJJKUlNOPDRS IWUXVZ789012I t-------- --- -- -- -- -- ------_ -___ --t 

BRTT ERROR PRGII flPPI 

lhe LCD tonsuh of 81 addressable position!. 

RddreiSn to-49 an! the leD "Indou. This contilln, 
charieters. 

Rddress 48 u the lert annuncutar pair. It con tuns the 
BATT .md ERROR innuncutor pOlr. 

Address 47 IS the ught annuncutor p'l1r. It contillns 
the PRGM and RPPI annunuator pal'·. 

Address I is. dunny poution. If the cursor 15 untten 
10 thu (or any other posll1on I<X(46) then the cursor IS 
efftctlvdy off, It does not appear. 

AddrtS90, if untten til, copIes Its dita to dl pllsi­
Hons. Urltlng i blank to 10cal1on 0 IS oil good Ilay to 
quickly dear the lCD. Of course, tha data IS a1$ll cOPLed 
to the annuneutor pO§1t1ons. A blank happens to dear th~ 
.nnuncutors. Other charilcters Illght set or clear the an­
m,mcutors, based on the shape of those chaneters. See 
'The Annuncutors' belou. 

UO Onver Softuare 

2.4 Sending pOSition ilnd d~ta 

Uh~n I~D byt~s are uritten to the lCD I/O address (FHC), 
thlS IndICates both positIon ind data. Ihe f1ut byte In­
dIcates p051110n and cursor type, u descnbed in the 
prevIous secl1on. The second byte l.ndlciltes the data to 
phn ilt that position. If the high bit of the data is set, 
the charathr uill be underlIned. 

2.5 The annunciators 

There are tUD ilnnuncntllr Pillf'!;, the BRTT/ERROR pair ilnd 
the PR('I1/RPPT patt. The BATT/ERROR IS in POSItion 48, and 
the PRGI1/RPPT pair IS In posltlon H. The filct that the an­
nunCiators are paired nakn theM difficult 10 lIanlpuhte. 
The left annuneli10r of the piH 1S keyed to the louer-left 
Iegnent. The right annuncutor of the piIlr IS keyed to the 
10uer-rIght segMent. Henle, the foUouing procedure IIUst be 
used: 

To ilctlvilte only the left annuncutar: 
10 activate only the r1ght annunCHtor: 
10 actIvate nuther anounentor: 
10 actnate both ilnnuncutors: 

Uri Ie • 'p' 
uflle a 'q' 
un te iI ' , 

~rih a '_' 

Other charicters Cin be used, of course. for Instance, iI 
duh could be used Instead of iI blank unce 1 t actI~Hes 
neither of the louer corners. Houever, the chuicters used 
seened to have the best chince of surviVIn9 changes 1n the 
charilcter set. for eKatlph, a '9' ~as fomedy used Instead 
of iI 'q', but then the descender on the 'g' UH chinged so 
it d1dn't ilclivite the louer-rlght segllent, 
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2.6 Tht chuutu stt 

, 
lED Dnver SoftlliH'l 

for the nost p.rt. the ch.ncter set corruponds to the 
ASCII chlneter set. The thar .. cter, 0-)1, tht control 
chuict,rs, dupby I bunch of Itrilnge chulcters. 
[hulcttr 126 cluphy. thl innrt cursor. ttlancttf 121 
dupllys the repLact cUr$or. Rny ch.racter fro" '28-255 
duph)'s tht corrnpondu'9 chirilct,r froll 0-121 ,)lcept un­
dl'rllned. 

To grt th corrut RSCII set fOf [hueters 126 .nd 127, 
the soft .. ".!' h~$ to do tr.nsbtlon of [h.-netlrs on output. 
Set the ,,,ctlon on "(hir~cter tl"lnshtion" th.t fol1ous. 

NOMAS 
Not MAnufacturer Supported 

ntc'plent agrees NOT to contact manufacturer 

LCD [lnyer Sof1 ... re 

3.2 Specul {har~ners 

lilt folJo"u.g ue the only spl'cul chir~tUrs the IIHtu,,1 
LCD recognlles. Rll oth!!r [hautters (even If rontrol 
chara(lHs) ilrl' sHlpl)' dlspliy~d, pHhiPS is Gr~~k or other 
strang\! synboh. 

1. as: back5pace 

... (R: urruge rrturll 

~. ESC: escape 

I. as uuses the tursor tl) go lel1 nn, !p~ce. If thIS 
lIould uuse us to go too fir left. the BS IS Ig­
flored. ]f thiS 1I0uid nDye the cursor outSIde the 
"lndoOl, thfll tht uln(lOIl 15 Ho"td. 

... (R t;ousu the cursor to go to the h. left POSition. 
ThiS Ut!l HO'" the IIlndou to tht far left. 

3. LF uuses the currellt hlle to be "dud" by setllng 
the D[RD lJig. Thl$ tlUUS Ihe llne to be tlured 
uhen the n~~t chucter IS sellt to the lCO. Also, 
IF llalts the currtnt DELAY rite. 

~. [S{ "irks the shrt of .n UCipe sequ1!nce. It nt! 
the Ihg HOESC to Indltite thIS 50 the code "111 
treat tht ntxt charath. specully. 

KIm 

There IS 110 "neuhne" ch~racttr In t:an'lar{lo. Th~ 
(P/Lf H'Iueroce serves thit purpose. 

tCD Driyer SohN .. re 

CKAPlER 3 

Description of tht Yirtud LCD 

J.l lienud description 

Tht virtual LCD is .. thing of both SOftN,U' and hardNat1!. 
L1hen I spuk of sending sOlletlang to the Ylrlud LCD, I IIun 
it 15 sent to the LCD driver softllirt .. hich H~nipohtes it 
;and then sends stoff to the lCD hardll~re. 

THE VIRTUAL LtD 

c-------________ 96 th~roitter Nidi! bllfht ----------------) 

1 --------- - ---- ---- ------________ I 
1 _______ 1 ____________________ ----- --- ----1-------- ----- -----I 

I I I I 
t--- ----1- --- ----------------------------1------------------ t 1 ________________________________ 1 

c-- 32 thn~tter lIide lIindoN --) 

Th~ YIrtual LCD conSH.\5 of ~ 3 .. chutter lIindou Into i 
96 Character 1I1de buH~r. The uindoll is dllOlys Nlthin Ihe 
buffer. The cursor is aII>~y5 ulthln the NindoN. (Except, 
of tourst, I>hen the cursor'$ off.) (Uell, not rtally. Su 
'The Earthquake problen' beloN,) 

Tht 1I1!'1doll MOVes uheneyer the CllfSor "bunps" 1911!'11t it. 
For in~tanc@, If the cursor u at the 32nd position of tht 
NindDN, ind 01 nornal charictH is unt, the lIindol> 11111 be 
foned to "aye fOrlurd one POSIUOn to keep up ulth the _cur­
$or. Of course, If the cursor (and hence the lIindOIl) loin 
~lrt;ldy at the hr right end of the bllHer, then tht 
chHoitter 11111 be rejected. SIMihrly, as charitters "oye 
the Uindol' back If they bUHI> OIgalnst it, 

LCD Dnver Sartuare 

3.3 Escape sequences 

[xcept for ESC X, all recognized estlpe sequences ire 1"0 
charatters. The second (h~rachr HuH be upper c.~e. Un-
recog'1I1ed eSCipe sequencH (ESC A, say) ne ignored. 

I. ESt c: 90 fon'lrd 

... ESC 0: bac~"ard 

3. ESt E: hOlle, clur 

4. ESC Ii: go to left of dlsphy 

5. ESC H: hone cursor .. ESC J: clear to end of screen 

7. ESC 1(: clur to end 01 line .. ESC 0: dehte IIi th I.Iripuound .. [Sc P: delete "1 thout IIraparound 

10 . ESC <: cursor off 

II. ESC " cursor on 

". ESC X: cursor ,ddresSlng 

1. ESC C: go fOrllird. If thlS uould clu~e the cursor 
to "oy~ outSide the buller, then It is Ignored. If 
thn liQuId t~use th~ cursor to Hoye outSld~ the cur­
rent IIlndo", then the Ollndo .. 15 Moyed forIJard. 

2. ESC D: 90 biltkllird. Just ltke BS. 

3. [St E: ho,,~ and clear. Thts rena the LCD. It 
rese\~ the Cursor ~nd Nlndou posltlon~ to tht hr 
hft. 

4. ESC G: go t(' far Itft. J"st h~e CR. 

5. He H: ho"e cursor. Just like CR. 
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6. [sr J: d .... r to end of Itrun. CltilMl '". dllphy , 
UD Dr .. ",r Saftune 

.. nil burr,r (ron the current position to the end. 

1. (St K: dr. .. to end of hnl!'. JlIst lJk. (St J 

8. fSt 0: debte ulth IIr"p~r()und. Ddete the current 
ch ..... cter. IIDvlng.ln chuactt!rs fron the nght over 
it. . 

9. ESt P: delete lIilhout u .. ",.u'Ound. Just like Est O. 

to. (Sf <: tum the cursllr off. 

11. fSt >: tum the o::ur$l)r on. 

12. (St I <(011.",,,. <roll'. Go to the gIVen <colunn •. 
The (roll) lIJ 19nortd ... nil 11 iolcluded only (or CDn­
piitibIllty IIlth othu devu:es. The <o::olunn) "lid 
«-o,n .. re one-byte bln .. ry qU.intllll1S utlh only tht 
hnt hilt bits (possiblt 1I,lue 0-31) rE9.JrdEd. Tht 
lIindo .. IS phced ,1 th~ 1119100109 of the buHer, 
elleo If Ih15 11 oot ,bsolutdy Il!quHltd by the 
col.mn 9uen. 

" lCD Dnver Softu,re 

The Intoning chuicter IS lu~dll!d for In the uble of 
sp~cul chluclen. If II's round, ue Ir,nsrer to the 'p­
propHile routlne ,md elClt. 

INIIIND is nlhd to ;lEsure th'l llIe cursor ,,,Olnti'/! 10 by 
l((lPTRI 15 ulthln thE IlIndo" fpolntd to by lUlUllI). See 
the secllon On "he hrlh~u~~e problen' Ih .. t fo11oU5. 

4.1.1i Apply ch .. ucter tr .. nsbtloo 

The IncO"I"'g ,br'tter IS Sl!lrchd for In the tr .. nsblJon 
uble TRANS1- If It is found. lie tnoshte It to the paul-
11"1 chnicter In IRA/lS2. 

4.1.1 Set LETS[E 

Since ue knou fhd the lntonlng cb..rieur 15' nom,,1 
thirieur. lie ull DOS[£ to set tht UISEE fhS. flus rhg 
15 Inlerr09,ted by the AG roul1ne so Ih,l BRSI[ un p,use 
to iHoll the user to 1/1('1' prel/lOllS output. HANG delrll the 
l[l5[£ fllg by n1hn9 IINS£L 

4.1.11 Unle ch'rltUr In insert Dr reph!:e 110d ... 

Bised on I/RFUi, <II! either uoll [H2UD to dupliy the 
Chin(ter In rephce node. or INS(HR to duphy th 
ch~ruter tn Illurt lIode. 

4.1.8.1 Untt chlruter in I.nsert ncdt 

All the [h~rut~f"1; to the right of the [urunt pOHtUln 
"1'1' novl'd OllU onl! til tllfO rIght. The Inconlng [hu(.ton 15 
Inseruod .. 1 fh' o::uH~nl pOHtJl ...... nil tt,. [{lIPJI1 IS "ovEd up 
bv one. H{>le thu Jf lh1$ "Guld (juS. lOP'lR 10 be outsHle 

10 
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[HRPIER 4 

4. , Trip throu9h tht UD loftuII"1I 

In this .. ction, lie lIill describe tfle p,th 0' , t)'piul 
chlr~cter IS .it tnl/els through the un driller sortll,re. 

4.1.1 (heck tREST for ESC I <ulUIIII) <mil> 

(REST i. Iht fhg th~t &i)'i if Ile're cur~ntl)' in ~n 
ES( X <colunn> <mil> Ul\uenct, the only unpt •• qUl!lltl! 
thilt's ovtr tuo ch,r,C1e". 

If CR[ST:'[', theo tht <colu".,,> is ellpecled nell1. The 
inconlng ChlTicttr 1$ liken, reduced nod 32, ind phu.d n 
Ihe current CUrsOT pOSl.tion. TIK! uimlOIl IS forted to the 
leftMost Foutlon. 

II tREST:'R', lfu!n the crou> n tllpeeted neKt. lht in­
tOnlng cfllr~cter b Ignored, ~nd (REST is set to ll"m to In­
dIc~te the end of thlS StllUl!'nCe. 

4.1.2 [heck for ~ DERD line 

If DERD is set, then the turrent hne 15 dud. If so, III! 
tlur DER!) and dear the UP. DEAD IUS Stt uhen the 
preVlOUS LF canl! by. 

4.1.3 Are III! part Of in escipe sequence? 

If UDES( is set, then the previous Cnlricter UiS illl 
eSCipl!. If 10. UI" t,ke the in[01l1n9 charilCti'r ind look it 
up in the table of nnpe sequencu. If U's found. III! 
trMlfer to thl! ipproprbte rootine and ellit. If ii's not 
found, the char,eter is ignored. 

the current uindou, the Illndoll is 1I0T l10ved 1'1011. The tur­
",nt "lndoll is then uritten out to the UD lllth PUTUIH. See 

" LCD DrlI/er Softlln ... 

the sertion on 'The E.rth~"~ke problen' tht fo11ous. 

4.1.8.2 Unte [hueter in Il!pbee lIode 

The lncon1"9 th"r~[ter is phced into the buffer, lCDBUf, 
ind l(OPIR IS upd'ted. The jnroning ehu,eter IS lIutten to 
the leD. 1I0te th't If this uould C.iuse l(OPTR to be outsIde 
the turrent 1I1ndou, the uindou is 1I0T lIoyed nOli. Se@ the 
section lin 'The Earthquake problen' that follolls. 

4.1.9 Duph)' the cursor 

[URS£? is eilled to disllhy the cursor. If CURSOR is 
not s@I, then no cursor IS dlsplayed. If (tJRSOR IS set, 
then the (ursor IS dlSphyed according to TlliHG. uhich s,ys 
uhether lie'", in Insert or rephce lIode. 
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L[o Driver Softllare 

4.3 The Earthquake problen 

The Hrthqu.ike probl,,, used to occur Ilhen ~ 12 charictH 
line UdS un Iten to the teo. Llhen the 32nd [hHacter lias 
unUen, the IIlndoll lias noved to the flght and re-trans­
tntted, 1h~n CR/Lf IU~ unto The CR cdund the IIlI\dou to 
b~ at th~ hr left and re-transni1ted. V15udly, the dis­
play tMd qUIVered, Hence, the e.irthqu~ke. 

lh~ soiullon to thIS problen >I~S to not nove the IIIndoll 
unl11 the next "nornal·' ch~rdcter tOiles along. Hence, Ilhen 
the J2nd (hHarter 'las IIrI tlen, the 1l1ndou uas NOT re-trans­
IHtted betauH the Illndoll hlasn't "oved. Then, IIhen the 
(R/LF 'las sent, the IIIndOhl 'las set to the far }ert. SInn 
the IIlndoll never noved, no earthquake probleH. 
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4.4 QUIck Jut of globais 

ANNF LG 
CREST 
tURSOR 
D[AD 
OHRV 
IIRnG 
IMPTR 
LASTCH 
leDOUr 
leO[S( 
lcoorr 
lCOPTR 
lCOLl}" 
LETSEE 
nA~I1AX 
nINl1lN 
SIlSIl 

Rnnuneiitor status 
St.tus of ESC % (olun,. ROil 
Uhether cursor 1$ on/off 
Uhether current hne is to be dured 
Current D[U .... count 
InsertJRtphte Mde 
POInter into input buffer 
POinter to bst charlCter In input buffer 
Uti buffer 
f Jag if ESt lin been ner.­
LCD output diubl,d 
turrent (ursor poslt10n In LCOBlIF 
(urrlnt IIindOIl pOSl11on In LeOBUF 
LIe have dl$phyed a nornaI charactu 
Alldren of fOIl' ugh! ltD pOll lion 
Address of far left LO pOSItion 
Llulth of lO 

--- I/RfLG ---

" LCD (Inver SOHUH,! 

Input Insert/Replice 'lode. If I!Rfl& IS noo~HOl. then ue' re 
i.n Insert nod~. ThiS IS used fOlr duuhng "hit kind of cur­
sor to enlt. 

INPTR ---

Input pOInter. INPTR POInts to the CllrrMt l£lcatlon In the 
Input buffer. It is used {here he hangs hIS heild In shirle) 
t£l deterMIM hOI' long the buffer H for lnserllons ilnd dtle­
hons. 

--- LRSTCH 

POInter to list ehirachr 10 thf Input buffer. It IS used 

" 

4.5 [Ittilhd litt of globd; 

••• RIIIIFlG ---

Status of olnnuntiatortl. 

R~tlflli bit 3 : baHtr)' annl/nuator 
RNNfLG bit 'l : Irrar annuncutor 
AHNFlIi bi t , : ptugtan annunO.iltgr 
ANNFUi bit {) : error ~nnuncutor 

--- CAUl ---

LCD Driver Softu,l!'e 

StitUS of ESC I Colunn ROil escape sequence. 
If CRES1:O, then lie are not in tht nquenct. 
If CREST:'C', then the Colul1n is e~pecttd ne~t. 
If CREST"R', then the ROil is eKpeeted ne",t. 
IIhM ~t've Just Sfen the ESC, ue don', knou ull" kind gf 
esc~pe sequence ue're in, 50 just lWISt u ut. 

--- CURSOR ---

IIhether cursor IS on/off. If CURSOR IS MnltrO, then the 
cursor should be daphyed. 

--- DEAD ---

IIhether tht CUrN!Rt lint is to be elured it the ne)<t 
Chlticter. If DEAD u nonzero. dlen the LCD Shill be 
tlured IIhen the ne",t character cones through. DERD is set 
uhtn' LF tOMes 11'1. H the LtD uas cleired nght uhen the 
LF tille In, the lIne lIould appur ind diHppeM qUIckly. 
ThlS forns the lIne to hang iround. 

--- DElAY ---

The current DELAY length. ThlS is a five-byte qUintlty of 
tintr "ticks" (2"-14 seconds). Pluse refer to the tOIl­
pir.tor dOcunent for nore inforMation on hau such tinl'l''9 
uork. Ue IIi it thIS long ifter each If charllcter. 

20 
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--- LHSEE ---

fhg thit IS set uhen , nornal ch~raeter (not special 
ch~r~eter) 15 sent to the LCD. The routln~ HANG looks at 
LETSfE and uiits If it's set. The routlne DOSEE sets LET­
SEE. 

--- ItR)(nnM 

AddrHs of far right LCD position. Nornally tontiing 49. 

--- nl~nIH ---

Addr~ss of far left LCD pOSll1on. HornaUy eontdns 80. 

(giSP choke uh~eze) to detenlloe hgu long the buffer IS for --- SJZSI2 --. 
InSHHons .nd deietlOM. 

L(D8UF -

The 96-charaeler LCP burrer. It con tuns the itctud dati 
that IS dlSphyed In the harduare. 

--- L(P[S( ---

fhg If uCilpe chirltt!!'r hu been sun. If HDES( IS n£ln­
zer£l, then It.e preVIOUS (harut!!'r un an esc<lpe .md an 
escape sequence IS nou In progress. 

--- unon ---
FhS LCD output eubbd/dlSibled. If ltDOFf 15 non-nro, 
thrn LtD output is dls<lbled. (!fllln character edltUng 
OpHitliOns tf"POflrliy set lCOOH so thlt the opHitlon UIl! 
be hstH. 

--- LCPPTR ---

[urnnt Cur~or pOSllton In lCDOUF. lCDPTR pOints t(l the 
(urrent cursor POSitiOn In U[lBUr. 

--- UtrUIN ---

(urnnt "'lodou PO~ltJOn In tC[tDUf. 
(Urrf"t "lndoy P051110n In Ur'SUF. 

lC{lUTN pOlnt~ t£l th~ 

Uldth of the LCD. Homilly contains 32. 
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4.6 Rnnuncbtor i"plen~nt~tion 

To 1um on or off Iny .lnnunej,ltor, ull one of the h.J­
lOlling routines: 

ANN.A­
ANH.At 
ANN.B­
ANN.e> 
ANN.E­
ANH.r. 
RHH.P­
RHH.P+ 

tum .ppointnellt ,"nundilta. off 
tum .aPPOlnt",nt ,nnuocutor on 
turn bittl'ry annund.tor off 
tum bJHery I"munchto. on 
tum error oIInnuntbtor off 
tum err'Or .nnuncbtor on 
tum progriln .nnundator off 
tum prag •• " 'nnuncilt,. on 

The ,nnuncutor InfornUlon JS kept In AIIHfLG. ANMFLG 
cont.ins rour bits. one for uth .nnuncuto •. The fornat of 
RNNft6 1$: 

RNHFUi bit 3 : httHy .nnunehtor 
ANKHG bit 2 : error .. nnuntntor 
RNNfLG btl 1 : progr.lln annunci,tor 
ANHflG bl to: error ,mnuncialo. 

Uhen Iny pf the .. nnllnn .. tor n.lnlpuhllon roul1nu is 
ulll!d, all four innuncutors ue re-untten ,"ctording to 
ANNflG. Glyen nore spice, the rOutU'le could havf only re­
unttrn th~ ilPPtOPrJ~te pair of annuncutors, but unhng 
both pairs uvrd codr ind seened d~qu .. tely qUick. 

(HflPt[R 5 

DOing stnnge things 

5.1 MOllIfying 'Iloduu pn~Mrhrs 

1) 

leO OrtVf'r Softuare 

Oy "ndIfyIng MIHnIN, nANnRII, lI1d SIlSI1. th~ iHpi!Hrntor 
un alltr uh .. t 15 "nit en to the LC~. He can. for Instance. 
uy: "Proten the hnt 10 and the hst 10 cllaricters of 
the dISplay" by sttung IIIHnIH, nAIIMAN. ilnd SIZSIZ. Then 
chnattHs lull only .. ppur In pos111on5 11-22 and ulll 
snoll In thou loc .. ll0ns only. Houever. If in)' Lf's or 
[S(-['5 are srnt. {tHUD 15 tilled. uhah ignores the nIII­
nIN, MA~nA~, ;11\01 SIlSIZ panHeters .. 001 clears tile ENTIRE 
LCO. 

Oy u1tlng LCOOFF. the IHplenentor un diSable lCD out­
pul. ThIS HakH Hiny operil1nns qUicker Jf the Inp1enelltor 
knOllS 1I"it PUILIIN ",II br tilbd (possibly by hIll) ifter 
lCOOff IS cJured .gilln. 

5.1 Putting l(OPIR ind lrOIl!N outSide l[OBUF 

I havl! no ldu "hat thlS uould do, but it sounds 111-
teresllng. 

" 

Tht LCD hlr'duir1! (flxld fOr1!vlmore) hu thr FoUo"ing 
conflgur.tion: 

08 tIJde chir .. cter 
OA hzy-T ch~uctl!r 
7[ innrt cur$or 
7F repbce CUr50r 

II undtrlined hIde 
aA underlined hzy-T 
F[ underhned Insert cursor 
FF underhned replace cursor 

The JDc~tlOIlI 7£ and 7F irt fixed because the duphy 
generator dISph)'s 7E or 7F when it Illntl .n Insert or 
replace cursor. Kouever. ASCII dictitn thH 7[ is the 
tIlde, OiInd ur IIlnt 7F to be the In), T. HOll do lie lolve 
thi' ddenni? 

lie hivi the SOFTLlAR[ deVice dnvet tr~nshte 7[-)/)3 .nd 
7F-)/)A. Nothing knou, .bout this but the lOllut hvd of 
soltuire ( .. nd us). If the user nnds I 08 or OR. thue .rt 
OS- ind Lf .. nd get processed spetull)' .. nyui),. 

R pirdlel nappIng gou on ~lth FE-)B8 ind fF-)8R, for 
these purs ire the prevJOUS charict'r5 uith thur high bitl 
set. 

LCD Drtver Softuare 

CHAPTER 6 

Other docunen" 

J( Oisphy [OI'Itroller Dl!tilled Des"iption (R-1LFl-OJ01-J) 
b)' hn Myers 

ThiS de$tnbes the L[O hird~ire. 

IV"(OD by J~ck Applin IV. 

ThiS deSCrIbes ttle chilficter set ind ch .. ricter transbtion. 
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LCD Drjver Soft 

hbl~ of (()r'ItenU 

}ntroductlon 

()ennptiOn of th phy!lcd L[[I 

2. I Gt!nerd byou1 of the pl>ysicd lCO 
2.2 Rudng stltu, 
2.3 Senll.lng position 01'11)' 
2.4 S~ndln9 POSition ind dih 
2. S The innuncutor, 
2.6 The ctliricter ul 

Oescnphon of the Ylrtud Lt~ 

3.1 Genuil dncnptlon 
3.2 Specul charulers 
1.1 [scipe sequences 

I"pienenUtion 

4. I lop through the Uti sort",., 
4.1.1 Chtck (R[ST for ESC X (toIUlIn> <roU) 
4.1.2 Check for i DERI) Ill'll' 
4.1.3 Ike ue put of itO escipe selluence' 
4.1.4 Rre .. e i spetul charicte.' 
4.1.5 Assure thit ue'rt uIUlln the lundo" 
4.1.6 Apply chuarttr "ilMhtlon 
4.1.7 Set lETSH 
4.1.8 Un-h~ chHitter In Insert or n·pl.ice I10de 

4.1.8.1 IInte character In Insert node 
4.1.8.2 Urltl' charuter HI rephce node 

4.1.9 Duphy the tunor 
4.2 flouchart 
4.] The hrttlquike prob}e .. 
4.4 IIUICk lut of globals 
4.5 Oetided llst of 9lob~1s 
4.6 IInnunCJator Illplenenta\lon 
4.7 (har~ctH tr;onsllll1on 

[tOln'l strange things 

5.1 ModifyIng IIlndoll paral1eters 
5.2 Setl1ng L(oorF 
5.3 Putllng L([tP1R and LCOUIN outSide lCDBUf 

lo(r !lyes In the hie KR-LO~. LOCK sets a pass"ord uhlth 
the user 'lIB be IIsf,.ed to supply uch tlt,e the l1achlne IS 
allakend by the RTIN key (see KR"H] for nore about "akeup ac­
tlvltes). If t~p USH does not supply the corren passuord, 
the nachlne ul11 go back to shep InneduU'ly. If the pas­
suonl IS null, then the LO(K opllon 15 effectl\.dy turned 
off. Only the ftrSl 8 chlOracters of the LOCK 5tnng liN! 
used, dthou'lh the user nay type In IIny length. The sIting 
nay cont,un any pOSSIble chllracters: 

LO(K 1$' p<lrsed as II Sinple one-stnng heyuord. Th mnhne 
code 51nply stores the fIrst 8 characters of thlll itnng In 
lOKPSU, and clears the Input buff~r til prevent any chinte of 
100l\1n9 at the user Input. Stnngs of shorter ChUllrhrs -lire 
enO:!-fllhd uith D's, SD a null stnng ends up equlllhng 
zero. 

Uhen Kan'laroo uakes up, l1 ulh the lO(K~ roull1li!' JuH 
befrrr~ relurnln'l 10 USer control. The LO(Kl raullne ch~chs 
the villue In tOKPSLI, If It IS 0, It returns l""~dutely. 
Gthe-rune, It pro"ph the user for the pas$uord, IIncl N!ads 
hn Input. The- roulln. (onpares 110e hrst B (h"rirters of 
th~ input to the vilue In LOKPSU, ind N!turns ulth the 
results of the COMpUe. If lOtt l returns 111110 the lero flag 
set, then the IUthlne continues to lIikeup luther no pas­
$Ilord, or pissuord right). II the uro fhg 15 dear, then 
the Mithlne goes hck 10 sleep lurong p"$s"ord). ThiS only 
happ~ns IIhen the ""chIne 1$ al<akend by the RTTN key. (on­
puator uaUups bypa~s LOOP, and He hindled differently 
(see KR"cnp for MOre Hlfo on th15). 

An InteresUng SIde effect or the LO{K7 code (undOCUMented 
HI the IIser n.nud) is that Jf the passuord entry IS ter­
nlniud IIlth II Mde key Instead of the RTN key. the nilchlne 
"Ill lIike"p In fhit node. Rli other terMJnator~ ull! CiUse 
in Invalid p.ssuord result. 

, 
• • 5 
5 • 

11 

11 
11 
11 
11 
12 
12 
12 
12 
12 
12 

" " 14 

" " " " " 
" 
" " " 

" 101 
0" 

W(K destflptlOn 

lIun Young 
01/09/82 

0" 
gg~~QOOOOOOOaooaooo" 

QaaQOOOOOQ" 

"0000 

NOMAS 
NOt MAnufacturer Supported 

_,.apient agrees NOT to contact manufactUrer 

5/13/82 

Bilt tery Detect In Kangaroo 

follouing IS a destnptJan of the battery detect sequence In Kangaroo, 
as seen fron both the user's "'Ieupolllt, and tM Intern~l Kangaroo 
vJeupolnt. 

fro" the us~r's ... i~upolnt: 

fresh b~tterles Kangaroo is usud 
to level I: 

fron level 1 to Battery annunCIator u on, otheruue Kangaroo n 
hv~l 2: u$u~l 

Rt l~vel 2: If KMgaroo is idle (ualbng for input) uhen the 
pouer drops bdou level 2, Klngaroo 1.1111 output 
the 'lou bntenES' nessa'le ilnd put itself 
to sleep. 

If lie lire III '" BEEP or UAIT cONHand. using the 
card fll!ider or IlPIt, tISl1ng, HT(lllng or 
ualtlng for a key to be hlt, these 1.1111 abort. 
Other CONMands should terrllnite norMally. 
Rs soon as the current CONnand IS flnlsh~d, 
Kingaroo 1I1l! output the 'Lou bHterus' 
nessage and put Its~lf to deep. 

SOMeuhere belou NartiulOfII! reset 
belau l.S volts: 

Bnnglng Kan'larOO biCk to lIfe: 

If the user IflU to uah up Kangaroo and th paller Ievd is 
b@lou level l, Kangaroo Llill OlltPUt the 'LOll battenes' 
nessige a'laln ~nd put Itself bach to sleep. 

IF the pouer lev@l is betl/@en leHl 2 and leYel 1, Kanguoo should 
operate nornally IIlth the bittery Jnnuncutor on. 

If the pouer leyel IS above level I, lIe're htk to Kangaroo 
as u,ual. 

Note; the bittery annunclitor IS turned Off only uh@n ue IIlke up fran 
deep slepp. even If the user plugs In the recharger as soon as 
the annuncutor 16 turned on. 

KR"LOU 
frON an Intern .. l vle"pOlnt: 
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LIe Ult t .. o linn fron tile Aoo (1l1p to lIonltor tilt htterus. Th, BOR hne 
tdh us if ue hav, ilkilhne bitterns, ilnd BOt: nonitors the ilttUa! 
batttry voltage. 

At uth coldsUrt Dr uamst~rt: 

III' turn off the baHHy annuncliltor, ilnd clur tht lou pouer 
flag (PIIRfLG) and the Alkdlne biltter)' fJag (AlKftGj. 

Ill' deCide UhICh batteras Ut havt by the value or BDR. If BOA is ).630V 
Ill' usune III' h,ve niHd bltterus, o,he".l" III' asSUHt dkilllnes. 

To do th1$, ut sthct eOA by sttting bitMl in the Pouer Supply 
SUtus Byte (PSSB) to O. III' gel .round the filct th.t aPR c.nnot 
be rud directly by II/'lting a ydue to the PSSB thit COrl'1!sponds 
to .630V. If til, value ue 'Irl1e it len than the curl'1!nt yilue of 
80R, 1'1' lull get a loll pOller interrupt, and go through the 
interrupt $HVICe routIne, setting AUCfUi. 

LIe u,ut 300 lIicrosetond~, thtn th~ck AUCFtG. If AtKFtG is 
nonzero (ue DO hive dkdine batteries), "I' load BATTRV ulth 
AtHN1 ind AUCUI2, IIhich ilre tht hrst and second Interrupt leveh 
for Ilkal.lne bitterns. If AU:fLG IS stiH 0 (nlc.ds), 'It load up 
BAlTRY ultll NICAOl ilnd NJ(R02. 

Ill' thtn sel~ct BDK (by settIng 81tlll In psse to 1) ind ut up our 
hut interrupt level by urahng the hrst y,lue In BAlTRY to 
the PSS8 ulth th, bittery lnterrupt dlUl>led, then enibllng the 
lIlterrupt. The re-enabilng of the Interrupt Ciusn tll~ h..-duare 
10 reSUrt Its yoltage cOApning cyde. 

finally, ~e dear WCIIRO bltll6 (the '1urn on the bittery 'Munchtor' 
bIt) ~nd enable the globd Inhrrupts, 

At each battery lI.terrupt: 

III' gl't an Interrupt uhenl'ye. the BDK hne drops to the live! 
corresponding to a value 'Ie have urltten Into the pouer 
supply conpantor. Ue have hID Interrupt levels, Tile Inlt1o11 
level IS set up by B.INII every tine ue uake up fron deep slup 
(lndudln9 [oldsta,t). The second level is nt up uhen ue rncll 
the first Interrupt leyel. 

lit the hrst lnter'upt, "I' set bltll6 in SV[URO 50 the ne~t tIKI' Uf pus 
thrQugh SPY tile battery annuncutor uill be turned on. At the 
second IntHrupt, lie set another fhg[PURFlGJ, so the ne~t tine ue 
'U uilltlng for input (IIRlTKy) or pus tllrough the node sUltcher 
(nOOEKY), those .outlnes lull send us to slup ulth the 'lou 
batterIes' nessage. 

III' keep track of 'IhiCh state ue are In by the PURFtG. PURFtG 
is 0 unul ue drop belou the 2nd Interrupt level. 

The lIaniuHe ull1 reset Kangaroo If tile pOller drops bdoll the 
leveJ needed to keep the systen dly .... 

KR"tOIl page 2 

file: t:lttIN2 

Autllor: AS, G( 

OUErlptlon: Pilrses "INITI~lIlE ':W'I,K)" and leaves the 
panneters on the RIZ Stick. 

Input: 

Output hndude (-Reg, Z-Fhg, (-flag If pertinent): 
A12 stick PiIr,"jneters puslled 

Rou\1nes Calhd: 
ERRORo. GEISTP, IIUIIVII', SYSJS8. 

Cdh to Error routlnn (Include error nUilber ilnd rellson): 
Generates OJ nlsslng pira"eter error If the user Inputs 
II co.ma ilnd no nU"bH. 

Notes: 

Reg: • vohtlle SUtus: "" ~lick: 0--·1---·'----, -~--------t 1-----· __ ·- ·0--_·_-------1 
IOI2JI~5611 1>' loutl Legend } } Entry I [~It I 1---1 ---.-- 1----1---1---1--------1 ···----1---·--------1 

I'" I } l!todel } · } d-Bm } I Puaneters I 
IAIOI } IE I } • , b-BIN } I foe Inl- I 
IR201 I tORP I } • } l-lnputl I tuhz~. I 
IH)I } IARP I } • } , I I 
IR40[ } , 1------_·_------------ , I I 
II\SOI Ixx>:>:1 } ItEUSB Needed: • } I I 
tRWI I I . --- ---------- ------ --. I I 
tRW[ I I } HRIIOI [ailed: } I I +---1----.----0 -------_·_-------1 1----------·-0-----------
Routine: RSPACK 

lit Usf the hillolrlng equ'l1on to find the reference nu"bers: 

{(256)(volt.ge 10 Interrupt)) 
{ ------------------------- } -I s rtference nunber 
{ V. (~5.4V) ) 

ThlS conu out 10 be the foUoulng: 

Alkahnn 
yoltigt I'1!fll 

Hlud. 
voltage reU 

B~it~~· ~~~~~~i~i~;' ~~ ...... 3: iov··· 146D······ , . 3: 5sii·· ;61D' 
'lou"bilttenn' nuuge 2.70V 1270 J.30V 155D 
H.nluare reset -··--soneuhere belou 2.5y·---· 

Things used: 

Globds: 
RtKFlG Ibyh =0 if I'IICllds,l If alkal1nes 
PURFlG lbyte =0 lr IIOK .bove 2nd leyel,1 If bllou 
BATTltY 2bytu bytet -1st Int,rrupt level(AlKlH1 Dr "ICROl) 

byte2 =2nd interrupt 1eyel(AlKlN2 Dr NlCAD2) 
SV{IIRO blt1l6 =1 If need to turn battery annuncutor on 

Equates: 
AtKlNI equ 1460 =J.IOy =I$t alk.aline interrupt leyel 
ALKLN2 equ 1270 =2.70y ~2nd alkdlne ln1errupt ley!! 
NJ[AOI equ t670 =3.55 ... =1$' nlCid Interrupt hud 
111(R02 equ 1550 =3.30y =2nd nLC~d Interrupt level 

I/O lIddruse~: 
GIHTfH dild HODH 
PSSB dad FF82H 
POLN(( dad OOOCN 

Major routines 
B.INIT in KR&lOU 
PURSRV In KR!lOU 

Rehted rOutines 

=global interrupt enable address 
=poller supply sutus byte 
=pOUet supply Interrupt vector 

coldstar' and ",",start battery inlt 
battery interrupt nryice routIne 

SPY in t:R!SER 
naOny In KflAnOO 
IIAliKY In 1(11&10 
HHll in KR&ZZZ 

turns on htt annun if SVCURD bitll6 $et 
sends us to nilP code If PAllftC, nonzero 
nndt us to niP cDd~ If PUAfLG nonzero 
sends uS to sleep '.11 th 'Lou bilttenu' 

!lISsage if PURHe, ItO 

returns E nonzero if lou pouer 
Other useful 

PIIROK7 
STOP7 

routines 
In KR&lOU 
In KR&LOU returns E nonzero if lou pouer or A11H 

Rehted do[u~ents: 
Se~ Roo Chip IRS for nore info",atlon ilbout thR PSSB. 

Routine: ASINH 

FIle: KRAPAK 

Author: AS, G( 

O@s[npllon: Parses "PACK' :OV'" and lei"'~s the 
paraMeters on the Rt2 stack. 

Input: 

Output (Include E-Reg, Z-Fhg, C·Flag If pertinent): 
R12 stack Paraneters pushed 

Aoutines (dled: 
GETSTP 

Suck depth A6 (na>:): 

[ills to Error routInes (include error nu"ber and ruson): 
Generates, "Hung pararteter error If the USet Inputs 
~ tOMa and no nUMber. 

Notes: 

Reg: • . YOlitile Status: '" slack: 
+· __ + ____ 1 ___ ·' 1----1---.---1--------. t- --_____ - ---1-· -_ ---__ -_-1 
I 10123145671 I I'" loutl legend I I Entry I bit , 
.-_·.----1----1 .----.---1---1--------1 1------------1-------_·_--, 

'''' 
, I I IModel } • I d-6(D I , Paraneters I 

IRtOI I I IE I I • I b-I!IN I } foe puk. } 
1R201 I I IDRP I I 541 I-input I } } 
IRJOI I I IARP I , 111 I } } 
IR401 I I .--------_._------_._-. I } 
IR501 IX>:J<~I I MEUSe N~eded: • } I } 
IROO1 I I 1------ -- ---- ------ ---• I I 
IR701 I I I HANOI ("lied: I , I I---+----.----t t-------- ------. --- --. 1---_________ • ____________ t 
Rouhne: BIIOD[V 
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hie: ICUVFO 

n ... thor: ns 

DeStflptton: [;tnerUes error 57, b~d 1r,1nsnudon, lnd untllks 
.nd unlluens the Joop. 

Jnput: 

Output {Include E-Reg. I~Fhg. (-Fhg if pertinent): 
£~Re9 "0 

R(ml1nes (~lIed: 
ERROR, VrBYE 

Shell depth RIO ("~K): 

CaUs to Error routines (lndude error nUMbr ind ruson): 
Generates error 57. 

!lotes: 

Reg: K ' vohtlle 
'~~-I- ---I ----I 

10123145671 ,---, ---, 
IRO I 
/Rl01 
IR201 
IR301 
IRot!)1 
IR5I)1 
IR601 
IR701 
t---I---- '-,--1 
!loutll.e: (lRCOD 

file: KRAl(JT 

Author: AS 

ShtuS: 
t----t---,---,--------I 

IJn lout I Legend I 
'----1 ----I 

Inodel I" I d-B[[l I 
IE I I 0 1 b-B1N I 
I(lRP I I K I I-H'putl 
IRRP 1 1)( I I 
i---------------------, 
I nEUSB Needed: K I 
i - --- -- ---- - --- ----__ -. 

1 HANOI (~Iled: I . ------------ ---- -----, 

112 stack: 
1------------1------------1 
I Entry I hIt I 
,------ .----- ------t 

I I I 
I II I 
I I I 
I I I 
i------------I------------i 

OeStrIptIon: Calls PAIR[P and pops the return stolck IF It relures 
.uth E~O. 

Input: See DAilEI' 

(lutput (Include [-Peg. l-fiag. (-Fl.g 11 pHtInfnt): 
SH DATREP 

RoutInes Called: 
001 REP 

Stu" depth R6 (Nax): 2 • DATREP 

Notes: See DAIREP 

Reg: x' vohtlle ,---.----i- ___ I 
10123145611 

---i 

IRo- I x~1 
1~101 I 
IR201 I 
IRJOI I 
IR401 I 
IRSOI I 
IR601 I 
IRlOI I .---.-
Rout,ne: DIHSND 

StiituS: Ri2 stuk: 
.------------,------------t 

lin loutl Legend I I Entry I Exl1 
I----t---f---I--------f 1------------1------- -----. 
Illodel 1)( I d-BCD I I I 
IE I I 0 I b-BllI I I I 
IPRP 1 I" 1 I-Input I 
IARP I 1)( I I I I f- - -~ ______ ._ - ____ -- __ • 

I I 
1 nEUSB Needed: x 
1 ________________ -----i I I 
I HANOI Cdbd: I I • --- ------------------f .------------ .------------1 

rlh: ~uvro 

Ruthor: liS 

Description: Chars the vr.COD byh in th~ deyfilr Hnr. 

Input: 
116/37 pointer to devfile lin. 

Output (include [-Reg. l-fli9, C-fhg if ptrtinent): 

Rautinu (~U~d: 

Stnk depth A6 (1'lIX): o 
edh to Error f'OuUnu (inelude error nu~ber .nd renon): 

Notu: 

Re9: ~ • yohtlJe 
I---i----'----i 
I 10123145671 
+---'----1----. 
IRO 1 )()(I I 
IRl01 I 1 
IR201" I I 
IR301 I III 
IR401 1 I 
IRSOI 1 / 
IR6O/ I 1 
IR701 1 I 
1---+----.----1 
Routine: DRTRPI 

Hle: KR&PIII 

Ruthor: RS 

Stitus: RI2 st.ck: 
,----i---i---+----- ---. i - - -- -- - ---- -1- - ____ ----_~l 

lin 10Llt 1 Legend I I Entry I hIt 1 
f----i - --1-- -i --------f 1------------.---- -------i 
IModel I I d-BCO I I I I 
IE I I I b-BIN I 
10RP I I rol I-Input! 
IRRP I 1 361 1 

I I I 
I I I 

i-- --- - -- -----------.-. I I I 
I MEUSS Heeded: " 1 
• ------ ---- -------- ---I 

I HRNDI Called: I 

I I I 
I I I 

+-- --.---------------• •• ----- ------. - -- -- - -" - - --i 

OeS~f1rtlon: Sends a dah byte on HPIL ulth HP-75 In lahnH node. 

Input: .57 Data byte to send 

Output (include E-Reg. Z-Fhg. (-Hag IF pertInent): 
Sane as SIIDFRn e)(eept that 

RS6 F r~tle reoeved 

RoutIneS Called: 
SIIOFRn. PilREP 

StilCK depth A6 InaK): 

(alh to Error routInes (include error nunber and rtason): 

Not~s: See SHDfRtI 

Reg: x • vohtll~ Status: R1Z 5t~ck: 
I---'----.----t • ----f--- i---l--------i ,------ -- ----t------------t 
I 10123145671 lin lout I bgtnd I I Entry I EXlt I 
.---.----,----t t----t--- i -- -t - __ --___ t t-----·---.. -t-- ----.. ---t 

IModel 1)( I d-BCD I 
IE I I 0 I b-BIH I 
fORI' I I X I I-tnputl 
[RRP I I X I I 
i --- ----- -- - ----------t 
I nEUSS Heeded: x I 
1- -- ------ - - - ---------i 
I HIINOI Cilled: I 

I I 
I I 
I I 

I
I 

I I 

IRO 1 1 I 
IR101 I I 
IRZOI I I 
IR))I I 1 
IR401 I I 
IR501 1 I 
IR601 I I 
IR701 1 1 
t-~-.-- -l----t 

Routine: DDLREP 
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File: "WIH 

Author: AS 

fl~scrIphon: Issuu i OflUC, .. ~e~ II Ii ttle v.alue in R51, onto !lPIl. 

Input: 
R57 (ont,llns II for flflUC 

Output (Jndude E-IIeg, Z-Fhg. [-Fhg if perUnent): 
SaMe is SHflFAn. 

Routinu [illbd: 
(hOREP. 

[dIs to Error rtluOnn (lndude error nUHber and ruson); 

lIotH: 

Reg: " • vohttJe 
f---f- ___ • ____ f 

I 1012]145671 
f---f--- .----f 

'''' IR101 
IR201 
IR)()! 
IR401 
IASOI 
IRGOI 
lA701 

! 
I 

.bl 
I 
I 

f---f----I- ___ t 

Aoullne: OOLAP' 

file: KR&PrN 

Ruthor: AS 

SUtus: 
f---_' ___ I ___ • -------f 

I Iln 10ull legend I 
f----f---f---f--- _____ t 

Inodel I I< I d-B(O I 
IE I I 0 I b-BIII I 
IflRP I I I< I i-Input I 
IRRP I I I< I I 
.---. --- ---- -- --------f 
I nEUSB IIndd: x I 
• - - - -- --------- -- - ---- f 

I HANDI (dIed: I 
f ---.. _________ -------f 

All ,t<lck: 
f------------f------------t 

I Entry I [Xlt 
f------------t--- --------. 

I I I 
I I I 
I I " I I 
I I I 
I I I 
I I I 
I I I t--- ---_f ____________ , 

De~HlptlOn: Issues a DDTX, .. here X is the \ldue In 1157, onto HPH. 

Input: 
'51 (ontaln~ II for DOll( 

Output (Include [-Reg. l-fhg, (-Fhg If perhnent): 
SlINe liS SHOfRn. 

Routines (alled: 
(hOREP. 

SUck depth P6 (lIlX): 

Calls to Error routInes (Include error nUbLer and rel~on): 

lIotes: 

Reg: K • \lohlIle 
f- __ f ____ • ____ f 

IOI2]1~5671 
.--~f ---f----f 

IRO I I I 
IRtO] I I 
IR201 I 1 
IR)()] I I 
IR401 I I 
IRSOI lobi 
IR601 I I 
1R701 I I 
t---.--- • 
Routine: fIUHT 

ShtuS: 
t----f---t---t - ______ • 

lIn loutl legtnd I 
t---- t---f---f--------f 

Inodel I II I d-8W I 
IE I I 0 I b-BIH I 
IDRP I I x I i-Input! 
IRRP I I I< t I 
·---------------------t 
I h[USB NUded: II I f------------- ________ t 
I IlRNDt (dIed: 

----------------. 

RI2 slack: 
f------------i-----
1 tnt ry 1 h:1t 
I-~---- --f------------i 

I 
I 
I 
I 
I 
I f---------- -f--

File: "WIH 

Author: AS 

Dncnptlon: [,lls ODLREP ind doe~ in flltri nturn .if (NO. 

Input: 
Sane is ODLAEP. 

ilutput (jndude (-Reg, Z-Flag, [-Flag If pertlntnt): 
S'Me IS DDLREP. 

Routines Called: 
DDLR[P. 

Stick depth A6 (HiI'<): 2 t DDLR[P. 

[.aIls to Error rouhnes (include err.or nUMber ind reason): 

Notes: 

Reg: K ~ voh1t1e Status: RI2 suck: 
t---f----t----t f ___ -t---> ---f --------f t·-· • ________ > ------- ____ of 

I 10123145671 I lin lout I Legend I I Entry I El<l1 I 
t---I----t----t t-- -- t ---. --- t- - ------f f--- _________ f ----- -------t 
IRO I I I 
IR101 I 1 
IR201 I I 
IR)()I I I 
111401 I 1 
IRSOI lobi 
IR601 I t 
111701 I I 

Inodel I II I d-BCD I I I I 
IE I '0 1 b-BIH I I I I 
IIlAP I I II I i-input I I I 
IARP I I II I I I I 1 
t-----·---------------t I 1 I 
I hfUSB Heeded: M I I I I f---------------- _____ f I J I 
I HRIIDI (i11ed: I I I I 

t---I---_f ____ • i - ------ --__ 00 ________ f t ___ ~_o ______ f __ ----------f 
Routtne: IlflIR[P 

File: KR&HDR 

Ruthor: AS 

Oescripllon: Initulllallon routine for th nfLROn. Intercepts 
the V.fILE HRt-ml eyent and perforMS Hass storillge functIOns. 

Input: 
RO HANOI event 

Output (lndude f-Reg. I-FlAg, [-Flilg If pertlnenl): 
HRNOLD Set If FILNIT rtC09nll~d the eyent ind lin able 10 

handh It. 

RouUnu (aHed: 
EVIL H(AT, FlCOP.V, FLPURG. flRENR, FlSBOH, 
LOOKUP, RESeOI/. 

Stack depth R6 (niK): 

[dis to Error roullnes (Include error nunber ind ruson): 

Hotes: 

Reg; M • volatIle Status: R12 Sh~k: 
t---t----f----t f----f---t---, -------f t ___ ._· ____ - _+ _________ ---t 

I 101lJI45671 I lIn lout I legend I I Entl)' I bit 1 
f---t----t----f f - - -- ,-- -f ___ • ________ t 1··- ____ - - - - - t --- -- -------t 
IRO IhK"1 I 
IRIOI I I 
IR20lxK I j 

I"odel lId-BCD I 
IE I I x 1 b-BJII I 
IDRP I I K t l-lnputl 

I I I 
I I I 
I I I 

IR)()I I I 
111401 I 1 
IRSOI I I 
tRWj 1 I 
IR701 I I 

IARP 1 I K I I 
t--------------------_f 

I "[USB lIeeded: II 
f- _____ ---------------f 
I HRHDI (illed: I 

I I I 
I I I 
I I I 
I I I 
I I I t- __ t ____ I ____ 1 1------------- -------t f---- --_____ f _________ _ 

Routine: fl[Rff 
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FIh: kR&FtO 

Ruthor: RS 

DeSCriptIon: TrI~s 10 find the Input flit n~ne ~nd 
gener~tes an error Ir It H not round. 

Input: 
R36/)1 devf lie line pOinter 
R401~1 nane of hIe to ftnd 

Output (Include [-Reg. l-fhg, (-Flag If pertlnent): 
E -Reg 110 if uror occurred 

Routines (~Iled: 
(RRh, FLfIH' 

SUck depth R6 (nax): 

(ills to Error routJnes (include errOf nunb .. .and .e.ason): 
Generates ~n error 62, fIh not round, If It cannot hnd 
the hle. 

Nohs: 

Reg: K • vol"hle Shtll~: R12 st.atk: 
.---f----I----f f----f---f---t--------t f ---- - - ---- _of ----- ---- __ of 

10123145671 I Itn loutl legend I I Entry I hit I 
' ___ of _______ , --f------------f 

lAO I I I"odel I I d-B(O I I I 
(RIO I 1 IE I I 0 I to-BIN I I I 
IR201 I 10RP I I" I 1-lnPlltl I I 
IR301 I 111 IRRP I I I< I I I I 
IMOIIlIlIIIlII 1- - ----- - ------- -- -- --I I I 
IR501 1 1 I "(USB Needed: I I I 
IR601 I I I I 
IR701 I I I HANOI C~lled: I I 
f---f----. - __ of ,- --------------------t f ---- - -- - -- --, ----- - --- ---. 

RoutIne: fL(RT 

File: KR&COP 

Author: FlS 

Descnptlon: Olspatches to ~n appropriate copy routIne_ 
P"nneters iI'e (ound In the f~9_ 

Input: 
R2~1Z5 fllB Po)nt",r 

Output (Include [-Reg, l-Fhg, C-flag If pHlln",nt): 
E liD If £ffor O([U'S 

Routines (alhd: 
FlS10R, HlOAD, FUIOT, FUTOF. 

SUck depth R6 (11.a~): 

Calls to Error rouhnu (Include error nUMber and reason): 

Not~;:: HSTDR and fLlOAO ~re not entry pOlnh, but 
He dOCUMented her~ ~nyuay. 

Reg: K : vohhle SUtus: RI2 5hck: 
1---1----'----. f----.---I---f -------t t----- ------- ,------------1 

IOI2)1~5611 
1 ---I 

IRO 1 "wi 
IR101 I 
IR201". III 
IR301. I I 
IR40 l"".xl"K.,,1 
IR501 I""KKI 
IRWI lKKI<KI 
IR 701"xKxl"""KI .---.----f---_. 
RoulIne: FlSTOR 

lIn loutl hgend I Entry [WIt 
1----1 --I -------1 -. 

Inodel I K I d-U(O I 
IE I I" I b-UIN I 
IDRP I I" I l-Inputl 
IRRP I I K 1 I 
1---------------------1 
I "EUSB IInded: I 
t- --- -- - -- -- - -. _ - _____ 1 

I HAHDI (dIed: I 
1----------- --.--~~----, 

ril~: kR&tAZ 

Author: AS 

Description: CUiilogs' or all fihs on a naSI stouge nedlU". 
Uses tA

], [V], (SHIFlH~]' [SHIFT]-[V) to step through thi 
dtrectory. 

Input: 
R24{25 FHB PaInter 

Output (include [-Reg, l-Fhg, C-Fhg if pertinent): 
[ " 0 Ir error occurs 

Routines Calbd: 
tATBUF, DEQUE, FlCRF+, LODKUP. SI~IF, VF1l0Z, 
VFBYE, VFDIR, VfEODl, VfG-tO[, VfHIf, VFIIFP1, VFnSG, 
VrHMD-, VFHKE', WRDE. VFRVDE, VFRUS8. VfRUSK, VrUTlf. 

St~tk depth R6 (nax): 

Cdh 10 Error rou1inn (include error nu~ber .nd renon): 

Notes: 

Reg: " e vohtile 
'-__ i ____ '--__ f 

I 10123145671 
f---i----f----f 

IRO Ixxxxi I 
IR101 I I 
IR20 I"H""IIi"" I 
IR301"" I ""I 
IR.!IOI"H"I<I~"""I 
IR501 I ""I 
IR601 1""",,1 
IR101 I I 
f---i- ---j----f 

RoutIne: fttOPV 

Flh: KR!.COP 

Allthor: AS 

Shlus: 
f- ___ • - __ • ___ f -- - -----, 

I lIn loutl Legend f f----f---'---.-- ______ I 
Inodel I" I d-BCD I 
IE f I" I b-BIH I 
IDRP I I" I l-Inputl 
IRRP I I" I I 
f--___ -- __ ~~ ____ ------f 
I nEUsB Heeded: ~ I 
,--- - --- ------ --- ---~-f 
I HRHOI C.alled: I 
f--- ------~-----------f 

R12 stick: 
,- -.----__ ---, ------------f 
I Entry I Edt I 
I-·-~~-------t-----------~, 

! ! ! 
! ! ! 
I I I 
I I I 
f - -----------f----- ----- --, 

DescriptIon: Handles copying ~ file fron nenory to the l1ass stor~ge 
nedlun. Pnaneters ilre passed using the FNB. 

Input: 
R24/25 
R54/51 
DRP 

FNa pointer 
n~u storilge deVice nane 

" 
Output (jnclvde (-Reg, Z-fhg, (-Flag if perllnent): 

E MO If error 
<nedllitl> neu flh iF no error 

Routines Called: 
VFHI., flGEl1, FLflllI, fLPUH-, ftllEU, VfRUSK, VfLRD( VfUREC, 
VFRlP, VfUR, VFFlD[l, VfBSV, flPURI, VFTERM. 

Stick depth R6 (nal<): 

Calls to hror routinES (include error nunber and reason): 

HotH: 

Reg: " : volatile 
t---'----f----I 
I 1012J!115fi71 
t---f ____ f----. 

IRQ I ""I 
IR'OI I I 
IR20II< Iu I 
10JI I ""I 
IR~OI IK"KI<I 
IR501 IUlll 
IROO1 IK"J<KI 
IR701 I I 
f---t----I----. 
RoutIne: HlOAI) 

Status: R,2 stick: 
---1---1 ___ + ______ .. 1 --,------ ---_of 

I lIn loutl legend I Entry I EM) t I 1----0---f---f-_______ 1 • - -- --- --- -- -t--- -- - --- - --. 
Inode! I K I d-8(0 I I I I 
IE I I 0 I b-BJH I I I I 
IDRP I I K I l-Inputl I I I 
InRP I I K I I I I I 
• -" - --~ ----- ---- -- - - _of I I I 
I MEUSB Heeded: I I I I 
t----- ------1 I I I 
I IlRNDl Called: I I I i---------------------t f--------- --- t - --- --- -----, 
(Il~t .n entry pOlnt) 
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File: KR&.COP 

Ruthor: RS 

O~ICrJptHII'I: lo,nl5 f file fron "ediuM into RRn. hr~Mete".1"1! 
found in tht FNB. Purgu thl flh 1n RRn If th~ USff hit. 
(RIlN] or .n error occurs. 

Input: 
R24/25 fllB pOinter 
R64/67 "fn stor.ge de .... lce nftte 

Output I1nclude [-Reg, Z·fbg, [-fhg if pertinent): 
[ 110 If error 
(MenOry) contilns neu fih If nn error. 

RoutInes Called: 
VFnI. floon, FLVF01, VFRDE, VfROO?, [RR!, VFS!(FL, 
VfllP, VfRLlRD, FLSRn?, JSBtRJ, RLlOC, FPURGE, ·VFIERn. 

Stick depth R6 (n'H): 

CIIIt to Error roullnn (Include error nUMber .nd renon): 
Generaln .n error 63, Ifwal1d file type, jf It tinnot 
recognize the LIf file type of the file on the ",diU". 
GenHates an error 16. Insufflcunl "MOry, 1f the hie 
to h topud uill not fit In K.nglroo. 

Hotes: 

Reg: K : .... olatHe 
1---1----1----1 

I I0123!45611 
I---f----I----f 
IRO I ICKr I 
IRIOI I I 
IRZOIHH III I 
IRlOIMHKKI KKI 
IR40lMHKMI KKKKI 
IR501 I I 
IROOI 111111 
IR10[ IWKKKI 
t---i----f----i 
Routine: fLFINf 

fIle: KWlO 

Ruthor: AS 

SUtus: 
f- - --i ---1-- -1- ----- --I 

I hn loutl legend I 
t----.---I --f--______ I 

Inodel b I K I d-Bm I 
IE I 10 I b-BIM r 
IORP I I K I I-input I 
IARP I I K I I 
1- ------ ---- --- --- ----I 

I n[USB Heed~d: K I 
1---------------------1 
1 HANOI t.tlled: I 
1------- ---- ----------1 

RI2 sl~ck: 
1------------f- ---- -- -----1 
I Entry I ExIt r 
f------- ----I -----------1 
I I 
! I 
I I 

! ! t----- --- ---- f- - - ---- - ----I 

OHcripllon: flnds ... directory entry on th~ ".ss storage ""diU" uho~e 
'HI"e n~tches the 1st & characters of the Input nalte. Ignores 
purged dlrtctory entras. 

Input: 
Rl0/n lIane of f lie to ftnd 
R16/37 devflle hne powter 

Output (Includ~ f-R~g. Z-fhg. (-flag If p~rhnl!ntl: 
l Set If flh found 
(devrt}1! hne) COE held h.s dIrectory Entry If found 

M 0 If Hrnr occurs 

Routines (~lIed: 
VFDIR,. VHOD, VrnfP', Vfll~E+. 

Stick depth R6 (";I~): 

(dls to Error routInes (Jnclude I!rror nUMber ind renonJ: 

Hotes: 

Re9: II : vol"tj!! 
f---f ____ • ____ f 

10123145671 
1---1"--1- --I 
IRO I MKI I 
IR101 I I 
IR201 I I 
IR301 I III 
IR401 I I 
I RSOIK1<KKIKHMHI 
IROO1 I I 
IR701luIIllIlI 
+---.----,----, 
Routine: FLFTOf 

St .. tU5: RI~ stiC~: 
I----I---I---f--------, t--- ---------1- -----------. 

!tn loutl legl!nd I Entry I Eut 
1 ____ , ___ • ___ , ________ , 1----_ 

tnodel t M 1 d-O(ll I 
IE I lot b-OIn I 
IDRP I I M I I-Input I 
IARP tIM I 1 f _________________ ----t 

I nEUSB Heeded: M f _____________________ 1 

I nAnDI (died: 
- ----- ------ - --- -- --, 

Fib: KRMlO 

Ruthor: RS 

[Incrlptlon: Sets up , till to FlfIND. flnN[I t.ku R10 
'" • pH.neter; flfINf nDVH R40 to R70 .nd cdls fLFlNO. 

Input: 
R36/37 [levfile lint pOinter 
R40/47 1I.lle of file to rInd 

Output 
Z , 

(include [·Reg, Z-Fbg, [-flilg 11 pertinent): 
Set if file found 
M 0 If error occu~ 

Routines Called: 
flfI~D 

St.ck depth R6 ("'H): 

(dh to Error routlnu (jnc1ud~ erroT nuntler .nd rnson): 

Hotes: 

R@g: Ie ~ vohtlle 
f---i----I----I 
I 10123145671 +-__ f ____ I ____ f 

IRO [KKI I 
IRIOI I I 
IR201 I I 
IR3O[ I I 
IR40[liill iiill 
IRSO [KKKHI MHKHI 
tR60[ I I 
IR70[ MWKHIHKKld 
f---f----I----f 
Reutine: fLFIHO 

hIe: KR!(02 

Ruthor: RS 

Stltus: 
1----1---1--- I ----- ---I 
r lIn Icutl legend I 
t- ---1-- -1 ---I ---- ----I 
Inadel b I I d-BCD I 
IE I I 0 I b-BIN t 
IORP I I K I I-Input I 
IARP I I Hit 
1------------- ------~-. 

I II[USB Heeded: t 
1- ---------- --------- - I 

I HRNOI [died: I 
1- ---------- -- --------. 

RI2 stick: 
f------------f------------I 
I Entry I hit I 
f--- - -.-__ ---f------- --- --f 

I I I 
I I I 
I I I 
I I I 

I I I f __________ ~_I _________ ~ __ • 

Oestnpllon; COPIH i fIle frO" HPIl "ass storilgl! deVice to ~nother. 
Paralleters .. re passed USing the FNB. 

Input: 
R24/25 
R64/67 

FNB pOInter 
DeVIce nine nf the source HUS stonge device 

Output (l!ldud~ [-REg, l-fhg, (-Fhg if pertinent): 
[ II 0 If error occurs 

RoutInes Call~d; 
VflH •• FlSLI[H, IIFIII, FHiUN, FUiOF., FLVFO'. VHD[P, 
rOpy, flHELI, VFRLlSK, VFSKFl, VFRRH, VFlRD, VfDOt2, FUm, 
VFTRD. VfUR(II, IIFRO(l, VFIERn, fLPURf. VFDV[. 

Stack depth R6 ("~H): 

[itlls to Error roullnes (lnclude error nunber ind re~$On): 

Notes: 

Reg: K ~ vohtIle St~tus; R12 $hck: i---. ____ • ____ • ---._ --1---.--------1 1------------1------------+ 
10123145671 I lin loutl Legend I Entry I EMIt I 

1---1----.----+ • ____ • ___ + ___ 1 -4 -1--______ ---I 

lRO I ~~I Inodel b I 1< I d-B(O I 
IRIOI I I IE I I ° I b-Btll 1 
IR~OIK III I IORP I t II I I-Input I 
tR)(>IH1<KHIHK I IARP I 1 II 1 I 
IR401 I 1<KI 

t------- -_____________ f 
1~501 I I I nEUSB Heeded: I 
IR601 IlJlll .------- --------------, 
111.701 I I I HRNDI (lOlled: 
.---1----+----+ 

1 ____________ --______ , 1--

Routln~: FLooF. 
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FIh: kR&FtO 

Ruthor: RS 

DeSCriptIon: TrI~s 10 find the Input flit n~ne ~nd 
gener~tes an error Ir It H not round. 

Input: 
R36/)1 devf lie line pOinter 
R401~1 nane of hIe to ftnd 

Output (Include [-Reg. l-fhg, (-Flag If pertlnent): 
E -Reg 110 if uror occurred 

Routines (~Iled: 
(RRh, FLfIH' 

SUck depth R6 (nax): 

(ills to Error routJnes (include errOf nunb .. .and .e.ason): 
Generates ~n error 62, fIh not round, If It cannot hnd 
the hle. 

Nohs: 

Reg: K • vol"hle Shtll~: R12 st.atk: 
.---f----I----f f----f---f---t--------t f ---- - - ---- _of ----- ---- __ of 

10123145671 I Itn loutl legend I I Entry I hit I 
' ___ of _______ , --f------------f 

lAO I I I"odel I I d-B(O I I I 
(RIO I 1 IE I I 0 I to-BIN I I I 
IR201 I 10RP I I" I 1-lnPlltl I I 
IR301 I 111 IRRP I I I< I I I I 
IMOIIlIlIIIlII 1- - ----- - ------- -- -- --I I I 
IR501 1 1 I "(USB Needed: I I I 
IR601 I I I I 
IR701 I I I HANOI C~lled: I I 
f---f----. - __ of ,- --------------------t f ---- - -- - -- --, ----- - --- ---. 

RoutIne: fL(RT 

File: KR&COP 

Author: FlS 

Descnptlon: Olspatches to ~n appropriate copy routIne_ 
P"nneters iI'e (ound In the f~9_ 

Input: 
R2~1Z5 fllB Po)nt",r 

Output (Include [-Reg, l-Fhg, C-flag If pHlln",nt): 
E liD If £ffor O([U'S 

Routines (alhd: 
FlS10R, HlOAD, FUIOT, FUTOF. 

SUck depth R6 (11.a~): 

Calls to Error rouhnu (Include error nUMber and reason): 

Not~;:: HSTDR and fLlOAO ~re not entry pOlnh, but 
He dOCUMented her~ ~nyuay. 

Reg: K : vohhle SUtus: RI2 5hck: 
1---1----'----. f----.---I---f -------t t----- ------- ,------------1 

IOI2)1~5611 
1 ---I 

IRO 1 "wi 
IR101 I 
IR201". III 
IR301. I I 
IR40 l"".xl"K.,,1 
IR501 I""KKI 
IRWI lKKI<KI 
IR 701"xKxl"""KI .---.----f---_. 
RoulIne: FlSTOR 

lIn loutl hgend I Entry [WIt 
1----1 --I -------1 -. 

Inodel I K I d-U(O I 
IE I I" I b-UIN I 
IDRP I I" I l-Inputl 
IRRP I I K 1 I 
1---------------------1 
I "EUSB IInded: I 
t- --- -- - -- -- - -. _ - _____ 1 

I HAHDI (dIed: I 
1----------- --.--~~----, 

ril~: kR&tAZ 

Author: AS 

Description: CUiilogs' or all fihs on a naSI stouge nedlU". 
Uses tA

], [V], (SHIFlH~]' [SHIFT]-[V) to step through thi 
dtrectory. 

Input: 
R24{25 FHB PaInter 

Output (include [-Reg, l-Fhg, C-Fhg if pertinent): 
[ " 0 Ir error occurs 

Routines Calbd: 
tATBUF, DEQUE, FlCRF+, LODKUP. SI~IF, VF1l0Z, 
VFBYE, VFDIR, VfEODl, VfG-tO[, VfHIf, VFIIFP1, VFnSG, 
VrHMD-, VFHKE', WRDE. VFRVDE, VFRUS8. VfRUSK, VrUTlf. 

St~tk depth R6 (nax): 

Cdh 10 Error rou1inn (include error nu~ber .nd renon): 

Notes: 

Reg: " e vohtile 
'-__ i ____ '--__ f 

I 10123145671 
f---i----f----f 

IRO Ixxxxi I 
IR101 I I 
IR20 I"H""IIi"" I 
IR301"" I ""I 
IR.!IOI"H"I<I~"""I 
IR501 I ""I 
IR601 1""",,1 
IR101 I I 
f---i- ---j----f 

RoutIne: fttOPV 

Flh: KR!.COP 

Allthor: AS 

Shlus: 
f- ___ • - __ • ___ f -- - -----, 

I lIn loutl Legend f f----f---'---.-- ______ I 
Inodel I" I d-BCD I 
IE f I" I b-BIH I 
IDRP I I" I l-Inputl 
IRRP I I" I I 
f--___ -- __ ~~ ____ ------f 
I nEUsB Heeded: ~ I 
,--- - --- ------ --- ---~-f 
I HRHOI C.alled: I 
f--- ------~-----------f 

R12 stick: 
,- -.----__ ---, ------------f 
I Entry I Edt I 
I-·-~~-------t-----------~, 

! ! ! 
! ! ! 
I I I 
I I I 
f - -----------f----- ----- --, 

DescriptIon: Handles copying ~ file fron nenory to the l1ass stor~ge 
nedlun. Pnaneters ilre passed using the FNB. 

Input: 
R24/25 
R54/51 
DRP 

FNa pointer 
n~u storilge deVice nane 

" 
Output (jnclvde (-Reg, Z-fhg, (-Flag if perllnent): 

E MO If error 
<nedllitl> neu flh iF no error 

Routines Called: 
VFHI., flGEl1, FLflllI, fLPUH-, ftllEU, VfRUSK, VfLRD( VfUREC, 
VFRlP, VfUR, VFFlD[l, VfBSV, flPURI, VFTERM. 

Stick depth R6 (nal<): 

Calls to hror routinES (include error nunber and reason): 

HotH: 

Reg: " : volatile 
t---'----f----I 
I 1012J!115fi71 
t---f ____ f----. 

IRQ I ""I 
IR'OI I I 
IR20II< Iu I 
10JI I ""I 
IR~OI IK"KI<I 
IR501 IUlll 
IROO1 IK"J<KI 
IR701 I I 
f---t----I----. 
RoutIne: HlOAI) 

Status: R,2 stick: 
---1---1 ___ + ______ .. 1 --,------ ---_of 

I lIn loutl legend I Entry I EM) t I 1----0---f---f-_______ 1 • - -- --- --- -- -t--- -- - --- - --. 
Inode! I K I d-8(0 I I I I 
IE I I 0 I b-BJH I I I I 
IDRP I I K I l-Inputl I I I 
InRP I I K I I I I I 
• -" - --~ ----- ---- -- - - _of I I I 
I MEUSB Heeded: I I I I 
t----- ------1 I I I 
I IlRNDl Called: I I I i---------------------t f--------- --- t - --- --- -----, 
(Il~t .n entry pOlnt) 
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file: Q!&tll 

Autllor: AS 

DUcrlptlon: finds ipilce for and trutn • n~1I directory fntry 
on the "edlulO, Tile nell entry pOints to • ,pace for tile nell 
flle. Uses a kanguoo dlrettory ,ntry or the Vf.20E IrU 

of tllll! deyhle line, dtptndlng on tht '" fh9. 
Input: 

'W 
R)O/ll 
R36/31 

TTl fbg, deterninn VF.2/l£ or 1\9-15 directory entry 
HP-75 dlfettory entry pOinter (llhen needed) 
deyflle line pOinter (Illlly' needed) 

Output (indlJ'fe E-Reg, 2-F1Ig, (-Fhg if pfftinent): 
R66/61 stttor ,ddrus or IIlIere thl hle IIdl go 
(lIedlVl1) n~1I dltectory Intry 
E II() If ,rror occured (neu ,ntry prob~bly not 

present on n,dlU".) 
Routines Called: 

ERRlt, fua:TI. 3SBCRT, VF[IlCD, IIFCLCH, IIFOIR-, VfOUDE, Vf[OD', 
IIFlIP, VrnfP~. VFNKE f, IIFPE/l? VfR[NA, IIFR001. \/fRVDE. 
IIfS[[I, VfJInE, VFTRHl, IIFUnl, IIfUROI. IIARH_ 

SUck depth R6 (n;!x): 

[ii1h to Error routines (lntlude error nunber Ind reaon): 
(;entratn an error 95, Nedlllll full, if tht "edlull IS filII. 

Notes: local subroutJne references .rt! ollitted frON tile 1I0\ltlnes 
Called lut. 

Reg: W : yohtJle I-+_f ____ ' ____ • 
10123145671 

t---f ·---,----t 
IRO I xMI 
IR10t I 
IRWIlI< I 
IRJOlllMHI III 
IR401 l<"IXMMXI 
IRSOI IXW>!MI 
IR60IM ~III)!ool 
IRJOI IM)!~MI 
I ___ t ____ ' ____ f 

Routine: FtpUR-

Ruthor: liS 

S1 .. tus: 112 stack: 
I --~-f --- f ---t --_____ ~. f ----- - - - -- • - f -------*----f 
I IHI loutl legend I I Entry I fIIlt I 
f·---f---f--_f ______ ·_f f-----~---- --t- - - -- -- --- --, 
Illodel b I " t d-8(o t I I I 
IE I I 0 I b-BIH I 
ID~P I I M I I-input 1 
IRRP I I" I I 

I I I 
I I I 
I I I 

f_ - _ ---- ---- _ -- _______ 1 I I I 
I nEUS8 Heeded: M I I I I 
1- ---~--- ---__________ f I I I 
I HRNDI Called: I I I I 

------------ -------. f - ---- ---- • --I -----___ ~ ___ f 

DeSCriptIon: Tries to find a pUfge the target hlen~ne frOIl the 
nass storage nedlun dUrIng a copy. 11111 attenpt to purge 
the hle eyen If [nllN] has been pressed. 

Input: 
R24125 
R36/37 

FHB POinter 
deyflle I1ne pOInter 

Output hntlurle [-Reg. l-Fhg, (-Flag If perhnent): 

RoutInes Called: 
fLG(II, fLfIN', FlPUR-

S1~ck depth 116 (nail): 

Calls to Error routInes (Jndude error nunber and re~SOll): 

Hotes: 

Reg: - vohttl~ Stat liS: ." stick: 
,---f----'-- __ f f'---'---f-_ ,--------f f----------- t-_________ ·_, 

IQml~r;671 ho loutl legMd I I Entry I bit 
f---I ---f ,----1---1---1----- ___ 1 I------------t----------
I" I .. I I Inod~1 b I - I d-8[O I I I 
IR101 I I IE I I - I b-BIN I I I 
]R201 I I IDRP I I - I J-JIlputl I I 
11i:»1 I I IRRP I I - I I I I 
IR401 I I 

t ___________ ~ _________ • 
I I 

IR501 I -I I nEUSB He~d~d: - I I I 
1F/601 I I 

f-~ ______ ~ ________ ----I 
I I 

IRJOI I I I HRNOt tdled: I I I I---I ____ f ____ ' f-------------- _______ t f------------ f·-----_ 
Roullne: FtPUR(j 

Rutllor: AS 

Description: n,rk; thl! dirfctl)ry ntry In the VF.CDE (turr'Int 
dlrettory fntry) IfU of tht deYhll line IS bung purgd. 
Tht dlfectory entry n thtn re~ntten to tile nedIUn. 

Input: 
R36/31 D~YfJlI line pOjnter 

Routines [ailed: 
VFDE(L 

Stick depth R6 (nil~): l f VFDECL 

(.u. to Error routlnn (include trror nunber and rtnon): 

Hotu: 

Reg: ~ ~ YOidtlle Status: 
+---f----f-___ f f----f --- f- --t--- _____ + 
r 10123145671 I I in lout I legend I f ___ f ____ f ____ f +----f ___ ._ --f - - --- ___ , 

IRO I )<~I I 
IRIOI I I 

Illodel 1 I d-BCD I 
IE I I I b-BIN I 

IR201 r I 
IRlOl I I 
IR40t I 11111 

IDRP I I I i-Input I 
IRRP 1 I I I 
+--- -- ---------. ------f 

IRSDI I I I nEUSB Need~d: II I 
IR601 I I f ----- -- - ---- -- -------t 
IR701 I I I HRNDI (alled: I 
f---t----f----t f _ ------ -----_________ f 

Routine: flPURI 

R12 stllck: 
f- ___ - _______ f_ ------ -----+ 
I Entry I Ellit I + ____ -- ------ f ---__ - ______ • 

! 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 

I I 
t------------f------------+ 

NOMAS 
tIOt MAn"'._ SUpported 

I'MIIIIIInt .. rees NOT to CllKttaI:l manufacturer 

File: KR&PRG 

Author: AS 

Descriptlon: finds ;,"d nirks purged a directory entry on the 
Ilass storillg~ herllun. Par.n~ters ~re found ill the FNa. 

Input: 
R2~/25 FNB pointer 

Output hnclud@ [-Reg. Z-fhg, [-Flig If pertinent): 
E ~ 0 If error occurs 

Routines Called: 
IIFIII •• nCAFf, fLPUR-. VfBVE 

Suck deptll R6 ("iI~): 

(~lls to Error routInes (lndude errOr nutlber 'nd ruson): 

Notes: 

Reg: - yolatlle Shtus: .11 stuk: 
f---'----*----f • ----1-- _f ___ t _______ .• • ____ --------f---------- --f 
I 10123145611 I'" lout] legend I I Entry I bit I f---I ---I ---, f--·-'---f·-·I--------. 1------------ t ------------I 
100 I .. I I IMDdd b I -I d-B[[I I I I I 
IRIOI I I IE I I 0 I b-BIN I I I I 
IR201 I I IDI!!> I I • I I-tnputl I I I 
IRlOl I I IRRP I I • I I I I I 
IR40IMII~)(h(l<)(M I • -------- -. -----------f I I I 
IRSDI I I I nEUSB N~eded: • I I I I 
IRGOI IM~~~I t---------- -----------. I I I 
IR10j I I I HRHDI (ailed: I I I I f--·I----.----t .--------- ------- - ___ - 1 t ---- - - - --- - *, -------- ----f 
RoutIne: flR36 
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File: KMC02 

Ruthor: RS 

OescnptlOn: SUl1thes RJ6/37 '.11th the v;llu! in thf rHBSI! In tltt 
fHB. 

Input: 
R24/25 FHB POinter 
R36/37 V.due to be put In FHBSII 

Output (Indud@ (-Reg, l-Fbg, (-Fhg If pertinent): 
R36/37 Value fron FHBSII 

Routines (ailed: 

(;Ills to [rror routine, (include error nUMber ,nd ruson): 

Motes: 

Reg: 1< ~ volatile SUt"5: RI2 stuk: 
I---t----I----. t----I---I---'--------I t------- -- - - -.--- -- ----- -- t 

10123145611 I lin toutl legend I I Entry I hu I 
• ___ t ____ • 1- --1_ --,--------1 t---- ----- - -,- - --- • ____ -_ t 

IRO I ~1<~~ I 
IRIOI I 
IR201 III I 
lR301 I bbl 
IR401 I I 
IR501 I I 
111601 I I 
IR10I I I 

Inode I I d-BU I 
IE I I I b-BIN I 
10RI' I I 361 I-InPUt I 
IARP I I 0 I I 
t - - -- -- ------ -- -- - - ---I 

I nEUSB Needed: 1< I 
--------------------1 

I HANOI (.lled: I 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I • ---.----1----. t----- ----------------• 1------------.------------1 

Routine: HREtoR 

flle: KUHI 

RUlhor: AS 

DeSCription: Sets the 1 flag b&sed On HSnG. 

Input: 
RZ<lj25 POintH to FNB 

OUlput (IntllJd~ [-Reg. l-n .. !!. (-flag If PUtlnMt): 
l SU If fLSFLG 15 0 
R20 Value of flSflG 

Roulu,@5 {ailed: 

( .. lis to Error routines {Include uror nUMber Ind re.non}: 

NOle~: 

Reg: .. ~ yolatlle 
.---,----'----1 

IOI;'JI4S61J 
1--".----1----1 
IAii I M~I 
111101 I 
1112010 III 
1AlOi I 
111401 I 
111501 I 
111601 I 
IAl01 I 
1---1 
Routine: flSBON 

Shtus: RI2 nack: 
t ____ • ___ 1---1--------1 1-- -- --------1- -----------f 

lin loutl LegE-nd I 1 Entry EMit 
• ----1---1 
Inode I I d-DU I 
IE I I b-BIH I 
10RI' I I COl I-Input I 
tARP I I 241 I 
.---------------------f 
I I1fUSB Nnded: " I 
• -------- -- ----~------I 
I HANOI (dhd: -, 

filt: KtWlEN 

lIutllor: AS 

nestriptlon: finds lI11d ren.nu I ifirwclory tntry on the "". 
stor'9t IfRdIUII. P.r,"ettrs.re obtained froll till FNB. 

Input: 
R24/25 FHB Pojnt.r 

Output (include [-Reg, Z-Fhg. [-filg H ptr\lntFlt): 
( " 0 If error 

RouHFlU t.lled: 
VFBY[, VfO[CL, flGOFf, FlG£Tt, FLGETFH, VFHIf. VfRfNJI 

St.ck depth R6 (nlM): 

[;llh to Error routiFits {include error nunber .nd !'tuonl: 

Notn: 

hg: 1< : voht11e 
t---.----I----' 
I 10123145671 
I---.----I---~I 

lRO I lIMI I 
IR101 I I 
IRCOI 111 I 
111))1 I I 
1R401 I I 
IRSOI I I 
IR601 11<1<1<MI 
IA701 I I 
1---.----1----. 
Routin@: FLSAI11 

flle: KRMLO 

lIuthor: RS 

Stltus: 
• ----f-- _1 __ -I·---~---t 
I hn lout! hgtnd 1 
t ____ f ---I ___ ._ -------t 
Inodel b I I if-B{O I 
IE I I 0 I b-BIN I 
IORI'- I I M I I-input I 
IRRP I I 1< I I 
1----- - ----- ---_______ f 

I nEUSB Needed: M I 
+-.-~------- ----------1 
I IIANDI (dIed: I 
t ------ ---- ---- ----.. _f 

RI2,tlck: 
t ._----- ~----t-----·------t 
I Entry I bit I 
,------------. ------------t 
I I I 

! ! II 
I I 
I I I 
I I I 
I I I 
.-··_--.. ----1- • __ -. ------t 

Descnptlon: Puts Kilngaroo into ,t .. ndby on ilnd .. djusts the stack 
so that the calhng routine uill retum to flSBOH and IIP-75 
can be put Into preVIOUS stllndby node. 

Input: 

Output (Indude f-Reg, Z-flag, C-fhg If pertinent): 
R6 ~tack approprutely .dJusted. On R6 is a retum ;lddreu: 
to flSBDF (an Internal hbd in FlSBOHj .nd the old stllndby 
vdue. 

Routlne~ Called: 
STRND-

Suck depth R6 (HaM): 

[db to Error routines (Include error nunber lind N':lIson): 

Hotu: Tlte calling routine should HOT do Anything ujth 
the return shek. 

Reg: 1< z vohtlle 
f---I----I----I 

10123145671 
.---I----I----f 
IIW I I I 
IRIOI I I 
IRCOlw 1<1<1 I 
IRJOI I I 
IR401 I I 
IR501 I I 
111601 I I 
IR10 I MMMMIMMMM I 

SliItu~: 
• ----1- __ t - - - f--------t 

IH' loutl legend 1 t----I---.. ---f----- ___ • 
Illedel I b I d-SCO I 
I[ I I I b-BIH I 
IDAP I 1 221 I-input I 
IIl~P I I 6 I I --- --- - -- __________ f 

I II[USB NHded: II 
f - ------ - --- - ------- --I 

I IIANOI {.Iled: I 

R12 $t,ck: 
------- - ----. ------ - -- ---I 

Entry I hlt 
-----------f----------.-I 

I I 
I I 
I I 

I I 
I I 
I I 

I~'- f - - - -I - - --f • -------- --- ------ - - __ I t· " ___ • ___ ---t --_. -. _____ of 

RoutIne: flSTR[1( 
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flle: Kli&fLO 

Author: AS, G( 

Deiulption: Obtllnl, devae n.ne fron the Rl2 suck, in the 
fo,.., ":OV". Thf deVIte n.ne n converted to t'PIU!s ~nd 
retuml'd In R64/67. Checks to dete""lne th.t thl' nant 
11 corrett. 

Input: 
IU2 st~ck 

Output hnclude [-lIe9, l-Fh9, (-Fhg if pertinent): 
R64/67 (ill)1 t.lned n.nt 
[ 0 Iff the nilne II torrett 

Routines Cilled: 
GEIAON. GETFSI 

Suck depth R6 (ni~): 

[,,11$ to [rror routines {Incluele error Plunber "nd ruson}: 

Notes: 

Reg: ~ : voJalih 5tiltll$: 1I1~ such: 
I---f----I----I t ___ · t-·-I---t -------t t------------f------------t 

101Z3145671 
I ___ f ____ f_ --I 

IRO I I 
IRIOI I I 
11I201~ I ~"I 
11I)[)1 I~~~~I 
111401 I I 
IR501 I I 
IR601 Inoool 
IRlO! I I 
i---I----f----I 

Routine: flSLJ(H 

flle: ~Ra.cOl 

Ruthor: RS 

hn lout I legend I I Entry I bl1 I 
t----t---I---t----·---t t------------t------ ____ of 

Inode! I b I d-8CD I I DevIce nilnel I 
I[ I I 0 I b-81N I I I I 
lDRP I I MI I·inputj I I I 
IRRP I I 341 1 r I J t-- ___________________ I I I I 
I nEUSB Heeded: 11 I I I I 
+---------------------+ I I I 
I HR)lDI Cilled: I I I I -----------------___ • 0---_·_------1 -__________ + 

DeS~rlptIOn: Handln copying of a file froll iI nass stor~ge deI/ICe 
to the ~~"e "as; storage devlC~. 

Input: 
R24/25 rNO POlnt~r (paroulHers for [apY aN! 1n FIIB.) 
R64/67 DeVICe na"e of the niSS storage dfl/lce 

Output (Inclvde [-Re!!. Z-Fhg. (-flig If pntJnent): 
[-Re!! M G If error 

RoullnH CdIEd: 
VfHI., ftMfH. HOOf[, FLVfO? VftT02. HNEU. VfnOVf. fLPUR', 
VfJElln. 

Sta.k d~pth 116 ("ax): 

Calls to Error rouhnes (lndude error nUllber .nd rHson): 

Notes: 

Reg: " : yolatlle 
,---i----+---_f 

fOl~JI4S6JI 

SUtus: 
i- ___ 0 ---t ___ 0 ________ • 

lin loutl hgend I 

BIZ 51.tl<: 
• ---------- --1---- ----
I [ntry Ent -. t-- - _I -- -t ---+--------f .----------- -----------+ 

IRO I ,,"I I 
IR101 1 1 
IR20].. III I 
IR301 I 11111 
IR401 I I 
]11501 IXXIIIIJ 
IR601 "~11I111 
IR701 I I 
+ ___ ._ 0----. 
lIoullne: HVfOl 

Inodel b I I d-B[D I 
I[ I I 0 I b-BIN I 
IDRP I I ~ I I-Inputl 
IRRP I I II I I 0 ____ - - ---____________ + 

I nEUSB Needed: ~ 0-- _____________ ------1 
I HRH[lI (.Jhd: 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

• -------.-------------. i----------- -----------. 

File: KRl.(02 

Author: AS 

Ducnphon: 
Dou i VFBY[ ilnd hlb into F1..R36. 

Input: 
11]6/37 Deyf lle linl polnter 
R~4/~5 rHB pOinter 

Output (Jndude E-IIeg, l-Fh9, [-Fhg if pertinent): 
R36/37 Deyfllt Jint pointer fron FI..R36 

Routines (,,11ed: 
FLR36 

stick depth 116 (MU:): 

Cdh to Error routinu (include error nunbli!r Ind N!non): 

Nates: 
Su FLR36 

RE!!: M : volHlle 
f---I----I-- __ t 

I 10121145671 
• ---t----t- ___ t 

IRO I"""KI 
IR101 I I 
IR~OI hi I 
IR)()I j bbj 
IR40j I I 
IRSOI t I 
IROO1 I I 
IR7GI I I 
+---.----1----1 

Rouhne: FLllOT 

hIe: ~R&.flO 

RvthH: AS 

StltllS: RI~ stick: 
I----t-- -I---t ----- ---, • - ---- - ____ ·_t __ --------__ t 

I lIn leutl hgfnd I I Entry I [,.11 I .----+ ___ 1-__ 1 _____ --_0 1- ___________ • ____________ • 

Inodel I b I d-8W I I I I 
I[ I I I b-BIN I I I I 
IDRP I 136 I I-lnputl I I I 
IRRP I I 0 I I I I I I--------------_______ t I I I 
I nEUSB iftoedfd: M t J j I 
+---------------------0 I I I 
1 HIINDI CaBed: I I I 
t- ---- -- --------______ 1 1- ~ __________ 1_ --- -- - __ -_At 

DeHrtptIDn: If the Vf.(OE fIeld of the e~tfnded deI/HIe hnf 
refers to i HP-75 rudable, non LIf I file, then FLvrOl ehetks 
thilt the user hilS supplad i correct pi$$uord. Genl!f.tes 
iln error if the pass"ord IS incorrett. 

Input: 
924/25 FNB P01nter 
93'/37 de.vhb hne POloter 

Output {Include E-Reg. Z-Fhg. (-Fhg If pertlnent): 
[ • 0 If lnvilhd. p"S$uord 

Roullnes (aIled: 
fRill. VfRD01, VrtIP, VfRYDE. 

Stiock depth R6 ("~II): 

(dh 10 Error routlnes (Include error nu"her ~nd renon): 
Generi1es error 66, tnyahd pissuord. If the user hilS 
supplIed in lnYi]Uf passuord_ 

R@g: " = volitlh Status: 1112 stuk: 
f---O----.----I t---_o ___ 0--·1-------- t 1 ____________ .-------_____ + 

10123145671 lIn loutl legend 1 I Entry I ENlt I 
'---i----.----+ f---- f- --I ---0-_______ 1 .-___________ t--------- __ A' 
IRO I WM! Inodel I I d-BCD I I I I 
IRIOI I I IE I I 0 I b·BIN I I I I 
IR201 lu I 
IRJOI I 111 
IR401 I I 

IDRP I I M I i-Input' I I I 
IARP- I I l( I I I I I 
+---------------------1 I t I 

111:501 IMMIIIII 
IRrol I I 

I nELJSB Heeded: l( I I I 
0---------------------1 I I 1 

IR701 IMMllwl I HRNDI {"lhd: I I I 
I---t----I---_ • 1- - -. - --- ---_____ . ----I t· ___________ + __ - __ -______ I 

_Rouhne: INI'-
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fill: KR!IN2 

Author: AS 

Descnphon: O@terllinn th~ tll~ of and IIIi1i.lIa the 11",15 stor~ge 
l1~dlun. Puts Klnguno Into standby on. If the ulfr-$peClfnd 
size for the nUMber of dlrettory entnu is Intorrect thn ~n 
IIlV,ild ~rgullent error IS !ltneuted. Usn 0(116 to obtHn 
phySlul ,ttnbutes ,lnd 0017 to obtiln th, un nf th, MdIUIi. 

lnput: 
R12 Input par~Mettrs genenud by ASINIT 

Output (lnclude f-Reg, I-Fhg, [-n'g Ir perUnent): 
£ !lOlrerror 
<lIedlun> forn'tted ,ctoro:ling to LIF 1 if nD error. 

RoutInes Called: 
fLSBON. DNRI2', 011£8, aSTAK, vnET, IIfll1l1 (RRlt, ClRCOD, 
UNTUNL, IIFSIAl, INISIZ, INI[HK. VflA[l< DDlREP, VfBSY, 
VfRIISK, VFDUOf. VfRLlSK, IIUDEP, COPY, REV8VT, DDT67, 
J58(1I1. VrTInf, IIf[D~6, VFRLlUR, Vf[lCH, IIf8VE. 

'Stnk depth 116 (naw): 

(dl~ to Error rouhnn (includ •• rro, nUllber ,nd re,son): 
Generates error 63, invilld fllespec, if to""unlca1ton 
Ilith the nass stouge deVICe 15 nol estibhshed. 

Hotes: 
I1IHHI(, DOTH are loed subroutines 

Reg: le , YOlitile Sutus: 1112 st~ck: 
t---f----f----f 1 - -- -t --- 1 ---f --______ 1 t- - ___ - ____ -- f- ___________ 1 

10123145671 I hn loutl Legend I I fnlry I bit I 
t---f----f .---- I---I---f--------I .------------f------------f 
~R() I K.I lexl Inod~ I I b I d-BCO I I P~r~Neters I I 
IRtOI I I 1£ I I 0 I b-BIN 1 I frON flSIHIII I 
IR2'01". I I IDRP I I x I I-Inputl I I I 
IR30I~"""["x I IfiRP I I x I I I I I 
IR~OI l"xlI.I f - - - - -- - -- ---- - -------1 I I I 
IR501 I wi I nEUSB Nerded: ~ I I I 
111601 I I ,----------- ---------1 I I I 
IR701 I x.1 I HANDI (illed: I I I I 
t---f----.----f f---------------------t f - ---- - --- - - - f ----- ---- - --I 

1I0uhn~: 00161 (Not .n tntry pOint) 

IIIIlhor: liS 

tk>scnptlon: Oeternlnes the SHe of iI II.!ISS stor~ge nedlUll_ 
lo~ds Vf.nEO ulth ifF he" (5\1 deCltlil), the def~ult SHe 
of the nedlul1. Issues) DDH uSI"-g ODI61_ Th~n reyerses 
the bytes of VF .ntO so Ih~t )('''garoo can use thell_ Ihl~ 
reverul uill rev!'rse tither the der,.ult value (~hlch uas 
I03ded In n~Hse) or th~ bytes reueved (uhleh H~ reeleved 
In reverse.) 

Input: 
R36/37 De"flie Ilne pOJnHr 

ilutput (Include [-Reg, l-fh9, (-Fhg If pertinent): 
E 110.ferror 
VF.nEO I"ghest iddressabh seetor on the nedlun 

RoutInes (aUI'd: 
00167, HEVBVI 

Stack depth R6 (,u~): 

r .. lh to (rror roul1nes Clnclude error nutlber and rusnn): 

Hotes: 
(lOT67 1$ not an entry pOint 

Reg: M ~ vohhh .sUtus: R12 stac~: 
f---f--~-'----' 1_ --1---1 --.--______ 1 .----------_., -----------. 

If)12JI4~67! 

1l1{)! Mxl 
111.101 I 
1~2'01"M I 
IR30! I 111 
IR401 I.HH~[ 
IR501 I HI 
j1?60[ I I 
IRJOI I I 
f---,--
Rouline: IHHH~ 

I lin loutl Legend I 
,----.---f---f--------f 
Inode! b I I d-B(D I 
IE I I 0 I b-BIH 1 
IORP I I ~ I I-Inputl 
IRRP I I Mil 
,---------------------, 
I nEUSB Neded: x 1 
f~-- __________ ----___ 1 

I unNOI (,lled: r 

I (ntry EXl t I 
1------------.------------. 

I 
I 
I 
I 
I 

I 
I 

.---- ---------- -- ---. f----- - ------ .------------, 
(Not an entry pOIl't) 

hIt: KMIH2 

Ruthr: AS 

Dncriptlon: H.ndlu the DDT6 .nd 7 cOllllnd5 und,r th. IMtend.d 
Fllb~rt protoc.l. hun. ooll!, where II it an input 
pualleUt, .nd sends out afl SDA. If.an no il I"IClIyrd thIn 
"turns, othel'lll" Ifts up • ull to VFIIAC2. 

Input: 

'" R44/45 
Vdul tor DDTI! cOIII<'nd 

R46/47 
Ho~ lIiny bytes to rscity, for 00111 I"t!!ponlf 
IIhe" to -put thDU by tn, 

Outpu: (include II EoRi" e;~;':~c~~lag jf pertin.nt): 

("el1ory) lIodihed by .ny bytu l"lei,wad. 

Routines tdled: 
DDTR£P, RDVSDt, IIfUIlC2. 

Stack depth R6 {nale}: 

(alh to Error routines (include ,rl1lr nu"btr and l"I .. on): 

Hotn: 

Reg: M • yol.tlle 
I---I----f----. 
I 10123145671 
'---I----I----t 
IRO I I I 
IRtOI I I 
IR2'OIx t I 
IR301 I I 
IR401 IliUI 
IRSDI I xii 
IRWI I I 
IR701 I I 
1---1----1----+ 
Routine: INISIZ 

File: KR&IH2 

Ruthor: AS 

St.tus: 1-- - -I ___ f ___ 1 ________ 1 

I Itn Inutl leQel1d I 
1--- -t---f--- 1 --- -- ---t 

IModel b I I d-Bm I 
IE I I (I I b-BIM I 
IDRP I I K I i-lnputl 
IRRP I I K 1 I 
t -- ------ - ------- --- __ I 

I nEUSB Nuded: ~ I 1--------_____________ I 
I HANOI (.lIed: 
i -------------------__ i 

R12 .tack: 
i --_ - ------- -I ----- -------, 
I Entry I hIt I 1---- ________ 1_ - ___ - ______ 1 

I I I 

I I I 
I I I 
1------------f------------t 

Description: Oeternines IF the nediun is lirg!' 'Mugh for the nunber 
of directory entnn that the user specified. The fo",ul~ used 

y :~ 1(1( , 7)/8J 1 2 I K 
uhere I) ire greatut integH, K 16 the user-input nunber of 
directory entnes, 'nd Y 15 the lIiniHun size that the l1ediu" 
nust be to support II directory enlnu. 

Input: 
R76/77 Valu! for I! 
R36/37 OevHle lIne POinter 

Output (Include [-Reg, l-Flag, C-Fhg if pertinent): 
R76/17 Vilue for V 
E t 0 if illegal sile 

Routines Called: 
ERR,. 

.st~ck depth R6 (niM): 

(Ollis to Error routines (include error nUMber ~nd reuon): 
lien~rites an invalid ugul1!nt, error II, if the "ediul1 
is _too 'SMall to support M dlr'tctory entrIes, or if 
M 15 0 or negah"t_ 

Motu: 
ARP ~nd [)RP output are only ul1d (or E II (1_ 

Reg: x ~ vohtlle ShluS: R12 Itatk: 
f---f----.----f • ---- .---f---f--------f f------ ______ f ____________ f 

10123145611 lin loutl bgend I . I Entry I ["11 I 
!---f----I----f 1----f-- -f-- -, - - ______ f 1-·--·---____ f _______ -----t 
IRO I xHI I InDdel b I I d-B[O I I I I 
IR101 I I 
IR201 I I 
IR)OIMXMMI I 

IE I I 0 I b-BIH I I I I 
IDRP I I 301 I-!nputl I 1 I 
IARP I I 761 I I I I 

IR401 I I 
IRSDI I I 

-----··-----··----t I 1 I 
I nEUSB Heeded: le I 1 I 1 

IR601 I I 
IRJOI I bbl 

t---------------------f I I I 
I HRMOI (Alled: I I I I 

.---f----f----f 1- -- --- - -.-- ---- --____ f t ____ ._. ____ • f ___ ~ ________ 1 

Rnullne: JSBOH 
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flh: I(R!1Ul 

Author: AS 

I)UCriptlon: Issues .. SVSJSB to (RII101. 

Input: 

Output (lI'u:lude [-Reg, l-Fhg, C-Fhg if pertinent): 
1144/41 (urrent tl"! In intemd fomlt 

Routines (.lIed: 
SVSJSB, CRIMOT. 

Suck depth R6 (M~"): 

(db to Error routines (Indude trrOr nUMber ,nd rtnon): 

lIotu: 

Res! " ~ yohllle 
f---f----.----. 
1 1012)145&71 

--. ---1--

!~ol I 
IR2()1 I 
IRlOl I I 
111401 100001 
IRSOI I 1 
IR601 I I 
IR701 I I 
f---.----.----. 
Rl;/utlM: POCK. 

f de: KAS-PRJ( 

Author: AS 

Slatus: 1112 shck: 
.----.---+---f----- ___ f 1------______ f ____________ 1 

Iln loutl legend I I fntry I [Ht I 
I----I---f---I--- _____ • 1-- ---1--------- --I 

Inodel b I d-B(O I I I 
IE I I b-BIN I 
IDRP I x I I-Input I I I 
IARP I x I I I I 
1- --------------------. 

I nEUS8 "Hdfd: x I 
1------- -i ! ! 
I tlR~Dl (.lIed: I I I .---------------------, • - ---- --- - - - -. ---- --- ----- I 

OeSCflptlon: Picks the dJrHtory of the "ass storage 
ned]u". Purged file entrns are renoved ind holes ire 
colI ;op~ed. 

Input: 
R36/37 Devftle line plllllter 

Output {Include [-Res, I-flag, (-fhg If pertlnent): 
[ M 0 If error ouurs 
(Hedwll) dlf~ctory picked 

Routines {ailed: 
VfDIRI. RsnEn·, VnO[P. Vf[OD7, VfRUOI, ropv, VfLlOOP, 
VFnfP?, (OPV, VfNKOE. 

Suck depth 116 (Ma~): 

(ails to Error routInes (Include error nu"ber .nd ruson): 

lIotes: 

Reg: x = YOhtIle 

1012J14<,671 
---1----1 

1110 I xxi I 
IR101 I 1 
IR2()1 I MMI 
IRJO I MKMXlxxul 
IR40 I ~XMMlxXMM I 
IRSQI I xxi 
IR601 I xXMI 
IR701 I I f ___ • ____ • ____ • 

RoutlM: Pllk! 

StituS: R12 shek: 
.----1---1- ---t 

lIn loutl Legend I I Enlry I Exit 
.----1---1---1--------1 .------------I------------t 
Il1od!1 b I I d-8(D I I I I 
IE I I 0 I b-8II1 I I I I 
IORP I I x I I-Input 1 I I I 
InRP 1 I x I I I I I 
1--- - - --- ------- - - - - --. I I I 
I nEUSB Needed: x I I I 1-- ___________________ 1 

I I I 
I HRNDI (.II ltd: I I I 
• ----------- ----------t 1------------.------ ------• 
(Nol in entry pOint) 

File: KR&PAK 

Author: AS 

O:ncription: heks the ",dlU" in the device 'pt(Hied, litnlrat" 
an error If th, pick 15 Interruptrel or if the dey it. 11 not 
I "US &tor'S!! d!!Ylte. HP-75 11 put 111 standby on for duration 
of the patk. II 4 pus fnt p.ck .190r11l'1" 11 und, 

Input: 
R11 

Output (include £-11'9, Z-Fhg, C-Fhg if pertinent): 
£ • 0 If error oceul'I 
("ediuM~ paeked. 

IIoutinn Cdhd: 
FlS80ll, FLSIAK, VFHI, ERR,., PAKO, PAK1, PAK2, PAKl, 
VFBSV, ERR1, VfTERn. 

SUck depth R6 (nix): 

(dh to Error routlnn (include error nUMber and r,non): 
Gtn£'fite$ In errnf 63_, Invalid filespec, If VFHI fdh 
and the user did not hH (ATTH]. Generates In error 
97, Invilid pack, If OM of the pack p.nn hill. 

Notu: 
PRKO, PAK1, PRK2, PAKJ "1"1 local .ubrouUnu. 

Reg: x • yohtih f---f ____ f ____ • 
I 10123145671 
f---f-- .. I----f 

IRO I K 1 I 
IA101 I I 
IR201 I I 
IRJOI 1 I 
111401 1 1 
IRSOI 1 I 
IRWI I 1 
IR701 1 1 
I---f----f----. 
Routine: I'AKO 

File: KR&PAK 

Ruthor: RS 

St.tus: R12 IIt.ck: 
f- ---f--- f- - -I-_______ f 

t· ---- - ------1 ------------t 
1 lin loutl llgend I I Entry i Exit I 
t----f---t-- -f--------f +-- -- -- ----- - 1 - ------ -----. 
IMcdel I bid-BCD I 
IE I I 0 I b-8JH I 
IDRP I I x I I-Input I 

I I I 
I I I 

IARP I I x I I I I I 1-----------------____ f I I I 
I nEUSB Heeded: x 1 I I I 
.- ------ - ---. ------ __ of I I I 
I IIAHDI Cilled: I I I I 
1- --------- ------- - -- - I .- --- -- -. -· __ f ------------. 

(Hot an entry point) 

DescnpllOn: Generates a lat of tnples in th!! t~"poriry (RES(OH) 
ntltory ~rei. E~ch tnple IS 6 bytes 10llg, ~nd one tnpJe lS 
!Jenerites for uch dlf~ctory entry (uhith 1$ 1S51J".d to be p~cked.) 
Each triple consISts of uhere .. file 15, hCII long It 15, and 
ul'lere It u11l go. Euh tnple eieMent is in sectors. 

Input: 
R36/37 Devf1l!! I1ne pOinter 

Output (Include E-Reg, Z-F1lg, (-fhg If perunent): 
[ MOlfecror 
1124/25 POinter to 11'11" tf"lph list 

Routines (ailed: 
VfOIRI, RES(ON, VfEOD', VFRVO[. VFII~[I. 

(ills to Error routInH (Include error nUMhr Ind ruson): 

1I0tes: 

Reg: K e YOlatlle 
~---.----'----I 

I I012Jlq5671 
.~ __ j -- __ t~ ___ 1 

IRO I x,,1 
IR101 I I 
IR20lXM 100M 1 
IRJOI I 111 
IRotOI XKIKKKXI 
IIiSOI I I 
IRGOI ~xlx)(~xl 
IR701 I I I--_t ____ • ____ t 
Routine: PRK2 

Shtus: RI2 shck: 
I----f---I---I--------I 1--- _ --- ---__ f -------- - ---. 

I lin loutl legend I I Entry I EMit I 
f---- +- --.- - -+--- -__ - - I 

fo. _______ .. -f~ ________ ---t 

Inod!!1 b I I d-8(D I 
IE I I 0 I b-8JII I I I I 
JORP I I x I l-illputl I I I 
IRRP I I x I I 
I----~-- --___ -____ -___ • I I I 
I nEUSB Hteded: x I I I I 
t -------- -- -- - ---- - --- I I I I 
1 IIAH[lI (illtd: I I I I t----- ------------- ___ 1 

f- - _________ t ___ ~ .. ______ , 

(Nat in entry pOlntJ 
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hIe; KR&Pllk 

Author: AS 

lleSCrIptlon: 
IJpd~tn directory entrHs on the "'S5 stonge t<edlun to 
reflect the nell loul10n$ of the flIts. Usu the tnple 
lisI 10 obtiln tht neu VdUH. 

Jnput; 
RZ4/2S Tnph hst pOlnttr 
R)6f)7 Oevflh hne pOinter 

[lulput (lI.dude E-Re9, l-fh9, C-fli9 if perHnent): 
E II 0 jf error OCCurs on tlPll 

Rouhnes (~lled: 
VfOIR'. VfRUS8. VflADo, PRK2R, DDLRPf, ORTRP'_ 

Sh[k depth R6 (n'K): 

hils to [rrOf routines (indude trrtlf nunbH and ~~son): 

MolH: 
PA)(2A 15 not an entry pOint 

Re9; K ~ voh1l1e 
I---I----.----f 
I 10123145671 
1---1 ---I __ of 

IRQ I I I 
IRIOI I I 
IR201 IUKKI 
IRJOI 1 ul 
JR401 I KKKI 
IR501 I xl 
IRGOI KKIKKKKI 
IR701 I I 
f---.----.----O 
RoutIne: PAK2A 

SUluS; Rl2 suck: ,----. ___ 1 ___ • ________ 1 ,------------1---------·--, 
hn loull Legend 1 I Entry I blt 

1----.-- -'---1------- -t 1------------1- ----------1 
Inod~ I b I I d-B(D I I I I 
IE I I 0 I b-BIH 1 II II II IIlRP I I K I I-InPUt! 
IARP I I x I I I I 
1---------------------1 I I I 
I nEUSB NHded: x I I I I 
1-------- ----I I I I 
I HAHO) (,lied; I I 1 I 
1---------------------1 of------------ .-- -- --------1 
(Not in entry polllt) 

NOMAS 
Not MAnufacturer Supported 

recipIent agrees NOT 10 contact manufacturer 

hb: KRt-PAr. 

DeSCrIptIon: Steps through the tnple lt~t, MO"lng each file 
to I t~ ne" lo~atlon approprutely. 

Input: 
Ri'4/2S Triple list pOinter 
R36/37 o~"rlle hne pOInter 

Output (In{lud~ (-Reg. I-fl~9, (-Fli9 If perllnfnl): 
[-Reg " 0 If erfor ouurs 

Roul1ne~ Calhd: 
VfBSY', I,IrmN[ 

Sh(k depth R6 (naK): 

(ills to Error foulInes (Include error nu"ber nd reason): 

Hotes: 

Reg: K : Yolilll! 
--t- ___ I ____ I 

1(12)145671 
I---t----'----I 

1110 I I 
IRIOI I I 
111201 IlIKxl 
IP.X'( I I 
11'401 1 I 
111501 I I 
(IIWI WXIKKWKI 
IR701 I I 
,---1----.----1 
Pouhn~: REI,IElVT 

StitU!: 
1----0---.---1--------1 

lin loull legend I 
1----1---1-·-'-
Inodel b I I 
IE I I 0 1 
IDRP 1 I I< I 
IARP I I K I 

d-BCO I 
b-BIH I 
I-Input 1 

I t __________________ --0 

I nEUSEI Needed: K I 
1------------ ---------1 
I HANOI (,lied: I 

----I 

RI2 Slick: 
1-------- ----t -----------1 
I Entry I EKI t 1 
1- --------, 

,--- _·------,------------f 

Fill: klW'AK 

AuthOr: AS 

DescriptIon: Puts ~lIa)' a buff,r 0 UhlCh hn bun updated 
IIHh nell flh 10catiOM. Aho rulls 1n thl next uctor 
fron tilt "edlun_ 

Input: 
R36/37 Oe"Ole linl pointer 

Output (include [-Reg, I-Flag, [-Flag if pertin,nt): 
E • 0 .i.f e,!'Or OCCU" 

Roufinn Called: 
VfRUlJO, VfRREC 

Call' to Error rcutinn (includt ,n"or nunbe' .nll ruson): 

Hotes: 

Reg: x = yobtile 
t-··+----I·---I 
I 10123145671 
1---1----1----1 
100 I I I 
111101 I I 
IRCOI I I 
IR)()I I ii.I 
IR401 I I<wKI 
IRSOI I I 
IRGOI I I 
IR701 I I of---f-___ f ____ I 

Routine: PRK) 

Flle: kR!fUT 

Author: AS 

StilU~: 
0_'_ -I' '-f- --1- ------_ 1 
I lin loutl legend I 
1----1---1---1- _____ ·_ I 
Inodel b I I d-BtD I 
IE I I 0 I b-BIN I 
IDRP I I K I i-input I 
IARP I I K I I 
t - .--. --------- -------f 
1 n[USB Hulled: IC I 
1--------- ------__ p- -- f 

I IIANDI (,I hd; I 1-- ----______________ •• 

1112 stick: 
• ________ --- - t- - - _____ •• -- f 

I Entr)' I hit I f ____________ 1 • ___________ + 

! I I 
I I I 
I I I 

I I I f------------f------------f 

OescnptIon: hth.tnges 2 con$ecullye bytu in Menory. 
The address of the le~er byte lS In R20121. 
Ih1$ reutine 1$ nuded SInce "~ny vduu abUi.ned 
frOM LIf nedu hive bytu ifunged in 'eyerse ol"ller 
u fir as the ("pricern CPlI is concerned. 

Input: 
R20/i'1 Pointer to bytu 10 @Mch,mge 

Output (Include E-Reg. l-Hag, C-Hag H PNtinent): 
<nEHoryl 2 b)'tn el«h~nged ui.lh UCh other" 

Routines Ciillled: 

Stack depth R6 (MKj: 

(dls to Error rtlutlnes (Include error nUMber Ind I'fiion): 

Hotes: 

Reg: x • yohti.le Sutus: 1112 shck: 
0---,----'----1 t--- -1---'---.--------1 f - -_~ ___ .~ ___ • ____________ 1 

10123145671 tIn loutl hgend I I Entry I [KIt I 
1---1----'----1 1----,---,---,--------1 1------ -- --- -1---------· -. 1 
IRO I KKI I 
IR101 I I 

INodel I I_d-BCD I 
IE r I I b-BIH I 

I I I 
I I I 

IRZ()lll t I IDRr I I COl I-Input I I I I 
IRXlI I I IARP I I 201 I I I I 
IR~ol I I 1--- ------------------1 I I I 
IR501 I I I "fUSB HHdtd: M 1 I I I 
IR601 I I 
IRlOl I I 

1-- - -_. - ___ ---____ • ___ 1 

I HRHDI (dled: I 
I I I 
I I I 

t---I----.----I 1---------------------. 1------------1--------·-__ , 
Rouhne: REVPSH 
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fIh: KR!fUT 

Author: AS 

Descnpllon: Pushu R44/47 1n reverse order onto. nuk palMed 
10 by R32/33 (R4l, R46, R45, R44 In ttl"t order.) Ihn nnds 
to be done Since nany UF values <Ire )n rtVfrU onfer as far 
u the C'prlC(lm CPU 15 concerned. 

Input: 
R44/47 V.lIuu to push 
R32/J) IIhere to push ttlell 

(Iutput (include [-Reg, I-fhg, C-Fhg if pertinent): 
R32/33 P(lints Just "ft.r data pushed 

Routines [.]hd: 

Stick depttl Rli (n~H): o 
(dls to Error routines (indud~ error nUliber and rusen): 

Notes: 

hg: lC : yolatJie 
+---.----.----. 

10123145671 
f---.----.----. 
'" I IRIOI 
IA201 
IR301 
IA401 
lR501 
IR601 
JR101 

I 
I 

bbl 1 
Illld 
I I 
I I 
I I 

St.lus! 
.-- --f---f---.--------. 
I lin lout I legend I 
,---~, -- - f -- - + ----____ • 
lMedel I I d-BU I 
IE I I I b-BIN I 
It/AP I r 1141 I-Inputl 
IARP 1 I m I 
.---------------------f 
I "ELJS8 Needed: lC I 
,---~~----------- --~-. 

I HANOI Called: 

RI2 stack: 
f------------.------------I 
I Entry I Exit 1 
1-- -.-~-----~~ 

! 
I 

I 
I 
I 

+---•• -~-+ 
Roullne: RDVSO' 

+ - --- .-- - -- - --- - ------. ,--- ---- --- --+ - - -- ------ - - f 

fIle: KRllfUl 

Aulh(lr: RS 

DeSCription: DIVIdes a ) byte nUMber by 1024. luth roundIng. 

Input: 
R45{47 HUllber to dlYlde 

Oulpul (Include [-Reg. Z-flag, (-Flag If pulln!!nt): 
R45/47 Onglnal nunbH dlvld~d by 1024. 

1I01l1Inl!s Called: 

Stack depth R6 (Ma.): 0 

(aJh to Error routines (Inliude error nunbe. .. nd ruson): 

Not~s: 

Reg: lC : volatile St.lus: 1112 stnk: 
• - --.---- .~---+ --f---'--------. ,-- ----- -- --- + -_.- - --- --- -. 

101ZJI4S671 h" loutl Legend I I Entry I EMU .- .----f---.---,--------, ,------------.------------t 
I" I .. I I Inodel I d-8eD I 
IRIOI I I 

" 
I I I b-BIN I 

IR2()1 I I IDRI' I 12 I I-Input! 
IR301 I I IARI' I I I I 
111401 I bt-bl . ~------~- -- ---~--~--~. 
IR501 I I I nELJSB Mudd: , I 
111601 I I .----------- ----------. 
IR7(l1 I I I HAII[lI (died: I t---. .-------------------~-f f------------ .------------. 
Routlne: UHTUNl 

File: KWH 

Author: AS 

Oescnpllon: Cdll ROYSND and POpl "tum stack if 1t returns 
IlIlh [ I O. 

Input: 
SCI ROYSND 

Output lindudt E-Reg. I-Flag, C-fhg if pirlinllll): 
Su ROYSHD 

Routines tailed: 

nick depth R6 (lIaN): 

C.lh to Error routlnn (inclU~1 error nUllber lInd renon): 

Notu: 
Su RDYSND for !'egister UUSt. RDYSO. 11 " lo-cillltd 
plus routint. Do not caU 'rOil outside IIELR(lII. 

R'g: lC : volatile f---f-- __ • ____ • 
I 101231115671 .---f--__ f_~ __ 1 

I" I 
IRIOI 
IR201 
111301 
IR401 
I~SOI 
IR601 
111701 
.---I----.----f 
Routine: TENRIl 

FIle: KMPIN 

Author: AS 

Sutus: RI2 st~ek: 1----,--_._·_1 ________ • t- ___________ • __________ ._. 

1 lin loutl lISlnd I 1 Entry I bit I 
.----.-~-.---.--------. .------------.~-----------. 
Inodel I 1 d-BCO I 1 I I 
1£ I 1 Ib-BIK I,' " " IDRP 1 1 1 i-input I 
IARP I 1 I 1 I I 1 
,-----------------.---. 1 I I 
1 IIfUS8 H!ldld: N I I I I 
.~-~---.-------~------. I 1 r 
I HANOI C~lled: I I I 1 
f-------------~-------, .----________ I ____________ f 

DescrlplIon: Unt.lks, unhstens the loop. 

Input: 

Output hntlude [-Reg, Z~Fh9. (-Fl~9 if pertinent): 
E 10lftrror 
See SNorRn ilso 

Routines tilled: 
UII111[P, UI1LR[P 

St.ck depth R6 {"alCj: 

(dis to Error routines /Include error nUMber ~nd ruson); 

Notl!s: Rll this routine does is call UKTR[P and UNlR[P 

Rrg: N = yohtlie 
.---I----.~~~-I 

10123145671 
'---1-
'" I IRIOI 
IR2()1 
IR)OI 
IR401 
111501 
IR601 
IR7DI 

+---

I 
I 
I 
I 
I 

I 

StHus: 
I----.---I---.--------f 
I lin loutl lesend 1 
t-~--.-__ f~_~. ________ 1 

Inodel b I I d-8eD I 
IE I I 0 I b-81N 1 
IORP I I II I I-Input 1 
InRP I I lC I t 
i---------------------i 
I nEUS8 Need~d: lC t 
f---------------------, 
I KANDI Called: 

+- __ + .--~-t .--------~~--~-

RoutIne: Vfl1D2 

RI2 Itittk: 
f - -- _ - -- - - -- - f---- --------. 
I Entry 1 EIIlt 1 
f-~---- --- __ t_~ ___ ~-----+ 

I I 
I I 
I I 
I I 
I I 
I I 

I t 
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flle: Kf!&VF4 

Ruthor: RS 

Descnphon: noYes tht bytei in Vf.(D[ to Vf.211[ ln, devflh line. 

Input: 
R36/3] Potnter to the devfth 

Output {lndude [-Re9. l-fh9. (-Fbg ., pertinent): 

Routines (~l1ed: 
VFC[JCO 

SUck depth R6 (n~w): 

(.Ills to Error routInes (include error nunber 'nd reuon): 

Notes: 

Reg: w ~ volatile f---f ____ f ____ f 

101::'31456 71 
,---f-
IRO I 
IRIOI 
IR201 
IR30lww 
IR401 
IRSOI 
IR601 
IR101 

__ too_of 

I I 
I I 
I I 
I)(MIlI 
I I 
I I 

I I ,---,----,----, 

S11Itus: R12 shck: 
f- --- f -- -f-~·+------- -. f ---- --- - -- --t - - --- -- - ___ of 

I lIn loutl legend I I Entry I hit I 
t----f---'-·-,---·----, f ------------,-- - -- -------, 

Inodel I d-BCD I 
IE I I I b-BIN I 
IfiRP I I 1t I I-Input 1 

I I I 
I I I 

IflRP I I w I I I I I t ______ • - ____________ ~, 
I I I 

I nEUSB Heeded: w I I I I ,-------_. -----------" I I I 
I HRNDI Called: I I I I 
f --- -- -- -- --- - __ <_ - ___ f +~-< - -- - -----f---- --------, 
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hie: KR&VFQ 

fluthor: AS 

lt~SCrtptIOn: foets the cunent !'OSIUOh of the nedluM FrOl1 the Mass 
slora",e devl{e. updal1n9 the VI.LO( fIeld. 

Input: 
106/37 [levflle-Ilne pOlnler 

lktlput {Jnciude [-Re9. Z-fhg. (-fl,'! If pullnent): 
( II 0 If error occurs 
<VF. to[) UpdatEd POSI tlon 

Roullnes Called: 
Olil~EP. VnR(l'. RDVSO •• OATSHO 

Stuk depth 116 (I1al<): 

{ails III Error roulln~s [lndude errOr nUMbH ilod re~sonJ: 

Reg: I< ~ vllhtlle Stitus: R12 star~: 
.---1----+- t ____________ • ____________ I 

1{l1Z11~5bil 
---I 

IRO I I 
111101 I 
IF201~" I 
1~]f)1 III 
IRllel I 
IR5()1 ><><1 
]R601 I 
]R701 I 
+---. 

loutlne: A:;&IIFB 

lin lout I le,!~nrl I 
.----I---I---I--------t 
Inode I b I I d-BCO I 
IE I lolb-BIN I 
10l1P I 1561 1-IOpull 
IARP I I w I I 
1--------------
I nEUSB Nuded: K 
t_~ ___________________ 1 

I IlANOI (~lIed: t ________________ -----t 

I Entry [~I t 1 
1------ ----t 

I 
I 
I 
I 
I 
I 
I 
I 

flit: I<R&VFLI 

Author: AS 

Descnptlon: Don. VFADDR .nd drops Into VrtUH. lieu tilt 
cur"nt .ddrt$5 of the MtdluM and condl Uondl)' nndS • 
don record to the "1$$ stor.ge deVlCt. 

Input: 
R36/37 Devflle line pointer 

Routinn t.lled: 
VFRDDR, VfClCH 

[dIs to (r!'Or routines (Include !'f!'Or nUllber .nd "uon): 

Motu: 

Re",: " : vohtll@ 
1_·~I·· __ t ___ ·1 

I 10123145&71 
t---I----l----I 

I" I 
IR101 
IR201 
IRlll 
IR401 
IRSOI 
IR601 
IR701 

I 

I 
Iii 

I 

I 
I 

I---.----t----t 

ROulln!: VfRDDR 

Author: AS 

Status: R12 stack: 
• --. -f·--f --. f -- __ oM_of 

t __ • ___ ·---__ t .. -- - __ - ____ 1 

I Itn lout! legend I I Entry I EI<It I 
f --- -f--- f - --.--______ • 

f •• ________ MOt ~ ___________ I 

Inodel b I I d-BCI) I 
I[ I I 0 I b-BIN I 
IDRP I I" I I-Input I 
IRRr I I I< I I 

I I I 
I I I 
I I I f ---.. _______ ~_- ______ f 
I I I 

I II{ USB Needtd: I< I I I I 
f ---------------- ____ of I I I 
I IIANDI (aIled: I I I I 
f ----------______ • ____ 1 • ------------t ---------- -- t 

OnCflptlon: Obtains thg st~tus froll the nass stor,ge deVIce 
ilod pOSSIbly generat~s ~n Hror_ 

Input: 
RJ6/l7 Oevfile line pOlnler 

Output (Include r-Reg-. l-flig. (-Fhg If pertinent): 
RS1 Stitus byh, Invdld If E • 0 
[ 110 If error 

IIllullnes (illhd: 
VfS1RT. VrHR 

Stark depth 116 ("iW): 

Calls to Error rouhnes (tntlu!!e error nUMber ind ruson): 

Notes: 

Reg: M • yohtde 
t---f-- - -. ----. 

10123145611 
1---+--
1110 I 
IR101 
111201 
111301 
111401 
IIiSOI 
111&01 
111101 
1---'--- .----. 

IIllUHM: VfBSVI 

StiluS: 
• ____ f ___ I ___ f ________ f 

lin loutl leg-end I 
f ----f---I- --t--------I 
Inodel b I I d-BCD I 
IE I I II I b-BIN I 
IE>RP I 1)( I I-Input I 
IRRP I 1)( I I 
t --- ---- - - --- - ----- -- -. 
I nt: LJSB Needed: I< I 
• ------------------ __ of 

I IIllNOI (ailed: I 

1112 SUck: 
• --__ . -------1------------. 
I (ntry I [xlt I 
1 - __ - ________ t-_ - --~--~---. 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I +--- ---------~--------. f __________ ~_I ___ _ 
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flle: KIWIJT 

Ruthor: RS 

DescnptIon: Sets up a-cill to Vf8SV .nd don .n exln pop 
Iron the R6 5tat~ 11 VfBSY returns ulfh E • O. 

Input: 

Output (Inrlude E-Reg. I-Fhg. [-flig if perlIn!nt): 

l1ou11ne5 {aUed: 

St.c~ depth R6 (nix): 

[.lIs to hror routInes IInclude 'error nUllber .nd ruson}: 

Noles: 
See VfBSY for Input and output p;u'Heter, ind r'gute' 
us.se. Vf8SYI 1$ • plus rOuhne. Do not nlJ fran outside 
nHRoM. 

Reg: ~ : volatile Shtus: 1112 suc~: 
I---.----!----'. f----'---I---I--- --f 1---------"--1------------1 

IOl2314S671 
1---1---
'" , IRIOI 
111201 
111301 
IR401 
IIiSOI 
IR601 
IR/OI 

Routine: V'BYE 

File: I(RIlVfU 

Author: AS 

Itn loutl Legend' 
1----'---,-·-.--·-·---. 
,node( I I d-8((1 I 
IE I I 1 b-IlIN I 
'~RP I I I I-Input I 
IIiRP I I' I 

I ME USB Netd~d: 1< 

f---------------------, 
I NANDI (~Jhd: 

------------ ._------, 

I Entry I EI<11 I 
.---___ --I ------1 , , , , , , , , 
f-- __________ • ____________ , 

OescnplIon: Sets up 1144/41 are set Ilith the Y~lu~5 descrIbed 
belo". 

Input: 
R36/37 Oeyfile lIne pOInter 

Output fIndu!!'e [-Reg. I-fh9. [-fhg If pHttn~nt)! 
R44J45 32 d~cHl31 
R46/47 pOints to the VF.(O[ luid In the devrlle lIne 

RoutInes (ailed: 
VfCO{P 

Shck depth Rf, (" ... J: 

Calh to Error ~OUflnH (Include error nUMber Ind reilson): 

Notes: 

Reg: H • vohl1le Stltus: 
'----1---.---1--------1 , .-----------.--

10123145671 lin loutl legend I Entry I -. • ____ ' __ ·f -----------1 _._------._, 
IPO I I 
1~101 I 
IP201 I 
IF30I I 111 
lR401 100001 
IRSOI , I 
IRWI I I 
IR701 I I .---.----.----. 
Roullne: VH[,(O 

Inodel b I d-BCI! I 
IE I I b·8IN I 
IDRP , x , I-Input I 
tfiRP I x I I 
1---------------------, 
, n[USB Needed: x 1 
1---- - __ • ___ --- -------f 
I HANOI (aIled: . -----------

, 
I , , , , , , 

, , , , , , , , 

flit: KUVF1 

Author: liS 

DnCrlpUOn: (db UIlTUlil after uttJng thi! KOATTN fllg. 

Input: 

Output (Indude E-Re9. I-flag. C-fhg If perllnent): 
£ II 0 If KPIl t.rtlr OCturs 

Routines (dbd: 
UNTUNl 

Cdh to Error routInes (lntiude error nUllber .nd !"tason): 

Hotu: 

Reg: 1< : ... ohtlle 
1---1----1----1 

10123145671 
'---1----.----, 
1110 I 
111101 
111201 
111301 I 

'1IlrIIlU"ent 
111501 I 
111601 I 
111701 I ,-_·t ____ • ____ 1 

lIouhne: Vf(046 

Ruthor: AS 

StituS: 
f- ---1---.---,--------, 

lIn loutl legend I 
I----t---I- __ I ________ , 

Inodei b lid-BCD I 
IE I I 0 I b-BIN I 
IDRP I I 2 I I-Input I 
IARP I I H , 1 

I nEUSB N'eded: 1< , 1----------- __ "~_I_,_,' 
, IIRUDI Called: I 
1----------.--- _______ f 

R12 stack: ,------------.-..... _-_._-. 
I Ent~y I E~11 t 
,------------1------------1 , , , , 

f--·- ______ ··f ____________ , 

DesuiplIon! [lRP IS set the Vf.({lE In the deyhh hne. R32/33 
IS set to 32 deClhj). and (oPV IS called. 

. Input~)6/37 
DRP 

Devltle lIn~ pOinter 
set to regISter by cdIer 

Output (Include foRego l-Fhg. C-fhg If perunent}: 

RouOnes C~lled! 
(OPY 

Calls to Error routInes (Include error nUMber ind renOn): 

Notes: 

Reg: H • yolatIle 
i ---.----1 ___ I. 

10123145671 
.---1----1----' 
'" , IR10, 
1~201 
IRJOI 
IR401 
IRSOI 
IRWI 
IR701 

, , , , , , 
~xl III 

I I , , , , 
f-- -,----,----. 

Rouline: VF[D[P 

Status: 
• --- -,---f-- -1- -- --- --I 

Itn loutl legend I 
I--·-'---~---.--------, 

IModel I ,(I-B((1 I 
IE I I I b-BHI I 
I(1RP , I I H I I-Input I 
IARP I I ~ I I 
f--- ---------- --------, 

I ME USB MeedI'd: w f ____________ • ___ • ____ t 

I HANOI Called: 
,--------- -----------. 

RI2 shck: ,-- __________ , ____ --------f 
1 fntry I blt I -_. ______ ~_I--_ ----_ --·-f 

i , , , , , , 
.._------.---. ---------.-. 
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AUlhor: RS 

[lntnplHln: [lRP U set to VF .nE held In Ih~ dtvfllt 
hnt. 

Input: 
DRP Set by cdhn9 routlnt 
R]6/37 devf Ill' pOinter 

Ilulpul I1nclude (-Re9. I-Fhg. C-HIo! If ptrtlnent): 
DRP : R36/37 f Vf.tO( 

(lolls to Err(lr routlnn {tncludt error nunber lond rtnon): 

Kates: 

R~g: M : v(lhuh SUtus: AI2 stuk: 
I---f----.·---+ 

f----I ___ I ___ f _ - ______ f 1 ____________ 1 __________ --I 

10123145671 Itn 10ul1 legend I I (ntry I EMit I 
t--·.- ---I t ____ • ___ 1_ --1- - -- ----I 1- -- --- --- ---1-- --- -- -----. 
IRO 1 I 
IRIOI I 

Inodel b I II-OCO I I I I 
I[ I I I b-OIH I I I I 

IR201 I IDRP I I I I I-Input I I I I 
11301 111 
IR401 I 

IARP I I 361 I 1 1 I 
f------- -----1 1 I I 

IR5()1 I [ nrUSB NHded: >! I I I I 
IRWI I --------------------f I I I 
IR701 I [ RRROI (,.lIed: I I I I 
f ___ f ___ ·+ ____ f ------- _f __________ --f 

Routln@: VFl(CfI 

hh: HAVfll 

-Iluthor; AS 

DescriptiOn: Puts filbert Into lIr1te nod! by Iuulng '" DDl2_ 

Input: 
R36/37 Deyf ile hn~ pOlnhr 

(lutput {Includ~ (-R~g. l-F1~g. (-Fhg If pHhnent): 
[-R~9 II 0 If HPIL error occurs 

.Roul1ne!; [ailEd: 
[lDLHP 

Stit!.. depth R6 {nolxl: 

(lolls to [nor routInes (Incjude Hrar nutlber .nd ruson): 

Notes: 

l1eg: ~ : vohtJle Stitus: RI2 stack: 
1---<----,----1 I----I---I---f--------, <- ----------1 

1012314')671 ". loutl hgend , I Entry I [Mit 
I---f ---I 1----1---1---1-- t-- -1-__________ 1 

'''' , , , Inodel b , , d-8eo , 
1'101 , , 

'E , , , , b-BlN , 
IllGl , , IDRP , , -, I-1nputl 

, , I 
I I 1 

tpJOI , u, IARP , , , , , 
IR401 , , t- --- - __ - _____________ I 

WSOI , -, I nfUSS Hetded: - , 
, , , , , , , , , 

IPbOl , , 1----------------_ ----I 
IP701 , , I HAI/[l] (ailed: 

, , , , , , . ------------
Roullne: VF[lHl 

FH,,: t:MVFII 

Author: AS 

DttCflptlon: Ciosu .. uctor If the bytt PIUntef of Vr.lot il 
nonzero. 

Input: 
136/37 OlvfH, linl pointer 

Outpul (ln~lude (-Reg. l-F!.g. t·fhg if pertinent): 
[-Reg • 0 If "PIL error occurs 

Routinu Cd lid: 
VFLlACl, VrtJ\D+ 

SUck depth "R6 (II'M): 

(,dis to Error roubnn £include error n!lllll,r Ind ~IoSOn): 

Reg: >! : vohtllt StoitUS: R12 stlock: 
1---1----1----1 f ----1- - -1- --1- -______ I 1 ___ ------·--1--- _________ 1 
I 10123[45671 1 I1n 10utl hgend I I Entry 1 hill I 
+---1----1----1 • ----1---1---1 -_______ I 1------------1------------1 
IRO I MMI I 
IR101 [ I 
IR201 I I 
IR:»I I Iii 
IR401 I I 

Inodel b I I d-B[O I I I I 
IE I 1 0 I b-BJK I I I I 
IDRP I I M I i-lnputl I I I 
IARP I I M I I I I I 
1------------------___ 1 I I I 

IA50[ [>!~MI 
[RWI I I 

I "rUSB Heeded: M I I 1 I 
I-------------~·------, I 1 I 

IAlOI I 1 1 HfiNDI [oI11~d: I I I I 
1---1----1----1 1------------_________ , I---------___ f ______ -~~ __ •• 

Rouune: VfODL2 

flit: KRAVFI 

Author: RS 

Descrtpllon: Rel/ntes the dIrectory enlry fro" VF.CDE ino doses 
Ihe record_ 

Input: 
R36j]7 Devflle hne pOinter 

Output (Indude f-Reg, Z-Fl~9, (·Fhg If pertinent): 
E-Reg • 0 if urar occurs 

Routines (illed: 

Coills to Error routlnes (Include error nunber and reason): 

Hotu: 

Aeg: x : vohtile Status: 1t12 suck: ,---.----.----. 1----. - - - < - __ t ________ t 
I-----·------I--·~----·---+ 

10123145671 lIn lout[ legfnd I 1 [ntry I fxlt I 
1---.----1----< t- ___ • - __ 1_ --I--------f f - -- -~---"--I - -- - --- -- - --I 

IRO til InodeJ b I I d-8rD I , , , 
IRIOI I I IE 1 I 0 I b-BIN I , , , 
IA20J I 1 
IA:»I 1 111 

IORP I I M t I-Input 1 
IIlRP I I M I I 

, , , , , , 
IR401 I I 1------ --------- - -- -- -, , , , 
IRSOI I " IR601 I 

I nEUSO Heeded: x I 
1- -- -- - --------- --· ___ 1 

, , , , , , 
111701 I t I Hfl.IIDI (illed: , , , 
1---1----0----1 f -- -- -- -- -- --. __ --____ f 1 ____________ 1 ____________ • 

Routlnt: VFOIR 
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hie: k!l&.VFl 

Ruthor: AS 

OuenptJon: Stek$ th~ "~~S $tor~g@ "~dJul\ to the fJrst 
IIln!ctory entry. 

Inpul: 
R36/37 

Dutput (JncJud~ E-Reg. l-Fhg, (-Hag if perlJnenl): 
E II D If IIPlL error occu~ 

Routines (~Iled: 
VfRUSK, VrN)(O-

Cdh to [rror rouUnes (include error nunber ind ruson): 

Reg: K ' voJillJh 
t---,----,----t 

101Z314S611 
t---t 
IRO I "I I 
IR101 I I 
IRlOl I I 
W}()I I "I 
IR~ol I """I 
IRSOI I I 
IR601 I I 
IR701 I I 
1---'--
Roullne: VfI.IIRI 

RUlhor: AS 

St~lu5: 
I----'---f---'--------f 

Itn 10ul1 legend I ,----t ---I---I---_____ f 
IModel b I I II-BCD I 
I[ I I 0 I b-8IN I 
I{lRP 1 I" I l-lnputl 
IARP J I Ie I I 
+---------------------, 
I nEUSB Needed: K I 
,-------------
I III1I1PI (ailed: 

Rll stack: 
I------------t------------t 
I Enlry I hit I 

-----------t ---------- --f 

I 

I 
I 
I 
I 

I ,----------- ----------t t- __________ 1 ____________ 1 

OesuJpllon: Pnles dUI"'y dJrectory MInes to the MedJuo, oItCOrdJllg 
10 tile Jllput p.r~"eun. 

Input: ." 
'" 

Iltm"y byte 
Reput count. P'lte thiS l1,ny directory entnes 10 
th "ed",n, ~~ch filled 'nth the du,,",y byte. 

RJ6/Jl Ileville line pOJnter 
Output {lnclude [-Reg, l-Fl,g, (-fJ.:og II perIJnent): 

[-Reg M 0 If error occurs 

Rouunes C~lled: 
Vf[~EP, VfIlR['-, VHUK 

CaUs to frrar routJnes (Jnrlude error nUMber ind ruson): 

Nale~: 

Reg: " : vahllle 
--'----1----1 

IOt23145611 
1---'----1----+ 
IRO I I 
IPIOI I I 
IR20lu I ,,,,I 
!R:»I I HI 
I R40 I ""XX I ~'''X I 
IR501 I I 
IROO1 I 1 
tRiOI I I 
1---'----1----1 
RouUne: VfEOD' 

StitUS: R12 shc~_: t----f-- -f---, ---- ----I t- _______ ----f -__ ~ _____ ·_I 
IJn 10utl legend 1 1 (nt.y I hJt I 

I----t ---f-- -f--------I f- ________ ---I ____________ I 

IModel bit d-BlD I , I 
IE I 1 a I b-8IN I I I 
IDRP I I x I I-Input I 1 I 
IIIRP I I K I I I 1 
I-~ ___________________ t I r 

I nEUSB Needed: Ie I I I 
1---------------------1 I 1 
I /lAND) C.lled: I I I 
1------------- -------1------------. 

Author: AS 

Ducnpl1on: C~lls VfDIR ~nd pops R6 Ihck an [ II 0_ 

Input: 

Output (indude [-Reg, Z-flig. C-fhg If pertin,"t): 

Routlnn [illled: 

[ills to Error rouUnes (lnclude error nUMber ind rtuon): 

Notes: 
Su VfDIR for Input and output pifaMeters ind reguter 
uuge. VfOIRt is i plus rouhne. Do not ull fron Dutude 
MELRon. 

Rrg: K : vohtile 
t·--f----. ----I 

1012314%71 
t---t----I--- -I 
IRO I I I 
IR101 I I 
IR201 I I 
IR301 I I 
IR401 I I 
IR501 I I 
IR601 I I 
Ivol I I 
1---1----1--·-1 

Routine: VFDUOE 

Stilus: 
.~~--. --- '--~I- *- •• ---I 
I hn loutl Legend I 
t---- 1 --- I---t - -- - - ---I 
IModel I I d-BCD I 
IE I I I b-8IN I 
IDRP I I I I-input I 
IFIRP I I I I 
1------ --------__ -----1 
I MEUSe Needed: " I 
t---------------------I 
I llANDI Called: I 

R12 5hck: 
,-~*---. -~--·t· _. _·_······t 
1 Entry I bit I 
1- ---------- -t - -- ------ - --t 

I I I 

! ! ! 
I I I 
I I I 
I I I 
I I I 

1--- - - - - ---- -- - ---- - --I 1---___ • _____ 1 ---------- --I 

NOMAS 
NOt MAnufacturer SUpported 

recipient agrees NOT to COntact manufactUrer 

File: KR8.VFl 

Ruthor: liS 

OescopUon: beterNlnes uhether the nudl'" ts ~t the end of 
the dueeln.y 

Input: 
R36/37 De~fJle line pOlntu 

Output (Include [-Reg, Z-Fhg, (-flag Jf pertinent): 
1 Set lf end of edH~ctory 

Routines Called: 
VFPED', VflED7 

Stick depth 116 I,,~,,): 

(al1$ to Error routlnH (Include error nUMber and renon): 

HotB: 

Reg: x ~ ~ohIJI~ StitUS: R12 $t .. c~: 
,---,----.----, ---I --I --I ___ ~ ____ + f ___________ ,- ___________ 1 

1012J14~671 IJn loutl LegMd I 1 Entry I [!Itt I 
1---' ---.----, t---- t-- -1---1-------- t t- ----------~I---------~--I 

IRO I "~I I IMad~1 I I d-B({1 I I I I 
IE I I 0 I b-BI" I 1 I I 
IDRP I 1461 J-Inputl I I I 
IRRP I I" I I I I I 

IR101 I I 
IR201 I I 
IR)OI I 1 

1---------------------1 1 I I 
I ME USB Needed: K I I 1 I 

----________________ t I I I 
110:401 I ~xl 
IRSOI I M~I 
IRWI I I 
IR701 I I I IlAHDI (Ilhd: I I I ---,----. I ___ ~ _________________ •• ------------1------------1 

Routine: VfERR 
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hb: KUVF8 

lIuthor: liS 

DesctJphon: Tests tht St,UU5 Input ~nd g,n,rlltn • posuhlt 
,rror 1I'5$;lg'. RUUHe5 th.t the st.tU$ byte hll~ bun gentr,teo 
undH the filbert pratocll. 

Input: 
R57 Stitus to tnt 
R36/37 D,vflle hnt pOI(lt,r 

Output (Include £-R'9. I-Fiig, [-Fhg If pertlBent): 
E II 0 If error II" g!nerittd 

Routlnu [;tlled: 
[RRORR 

Shck depth RE (nllle): 

Calls to Error roullnn (Include error nUllber nd ~UQn): 
GenHites 9), niH n,"ory, 9<1, 110 lIeOlulI, or 
96, lnv.aIld lIedlUn ,rrou, 

tlotu: 
Does not generate in trrOr for iI neu nedUl1I ,t,tus_ 

Reg: I< : vohtIle SUIU$: R12 SUck: 
1---1----1----1 f----'---f---f -------1 1----- -------f------------f 
t 10123145671 Itn lout I legend t I Entry I Ent I 
f ---~ -- - - f ----f f----f- __ I---+ ~_~_~ __ I 

f~~----------f ------·----f 
IRO I I IModd 1 I d-BCO I I I I 
IR101 I 
IR20lxlr I 

IE I I 0 I b-RIN I 
I[lRP I I M I I-Input I I I II 

I I 
IR301><1< I IRRP I I ~ I I I I I 
IR401 I f---------------------. I I I 
IR501 11 I n[USB Needed: x I I I I 

I:~~I I .------------ --------1 

I HANfll [died: I 
I I I 
I I I 

'---I 
f·· ___________________ • f---- ---- ---_f- ----- ------I 

RoutHle: VfO(H 

Author; AS 

OeSCrlptlon: Sets up lod ulls G[TPAD. If successful. expands the 
deville line 10 acco"frdale IddltlDnill lnforn,tlon stored therr 
by the tlH~ stonge (Ode. Clear$ HA~DL[l If ~npRO cilll successful. 

Input: 
R64/61 DeVICe nnenQnl( 

Output (Include [-Reg, l-flag, (-flag If perltn~nt): 
R36137 [le"flle Ilfle planter If E : 0 
E II 0 If error occurs 

RoutInes Called; 
SYSJSB. GETPAD, AUOe. UR(OO, SKPtNM 

[.alls 10 Error routInes (Include error nUl1ber .nd reason): 

Reg: ~ : vohtlle StiluS: Rll Stick: 
,---.----.----, I----f---.---.-- -- _______ ..• 

IOl23145E71 hn loutl legend I 1 Entry I hlt I 
.---f----f----I '_~ __ ' ___ I~ __ '_ -------. 1--------- --- 1------- ____ of 

I~o I irK I 
IRIOI I 

Inodel btl d-BCO I I I I 
I[ I 1 0 I b-BlN t I I I 

IR20IK I I 
IRJD I XKKM I ~"ool 
IR~OI I I 

IORP It" I I-Input I t I I 
IARP I I" I I I I I 
I--------------------~. I I I 

IRSCI I I 
IR&OI !uul 

I nEUSe Needed: Ir I I I I 1---------------------. I I 1 
IR701 I I I HANOI (illed: I I I I • ___ • ____ f ____ • 

--~--------- -------. • _________ ---1------------. 
ROlIlJne: VFGLO( 

hI,: KR&vrt 

Ruthor: AS 

OutnptJon: (IU,,, IIns IItor'9' devit' to 'lrth,nge Its buH.~ 
o .nd 1. 

Input: 
A36/l1 Devfl1e lint pointer 

Roulinn [,lled: 
VfLAOf, OOLR{P 

St.ck dtpth R6 (1I11r): 

e.llt to Error routlnes hnclu~1 'fror nUllber Ind rtllon): 

Notes: 

Reg: M = wohtde 
f- __ '· ___ ' ___ ~' 

10123145671 
f---f----'----I 
lAO I I I 
IRlal I I 
IAWI I 1 
IR)()I I ul 
111401 I I 
IRSOI I I 
IRWI 1 I 
11(701 I 1 
f---I~- -j----f 

RouUn~: VfGET 

Flh: KRAVfl 

Author: AS 

Stltus: 
+ -- -~f ·--f- -- f----____ f 
I lin loutl l!grnd I 
t -- --f--- I --- f .. ______ t 

Inodel b I I d-8CO 1 
If I I 0 I b-81N I 
10RP I I x I I-Input I 
tRRP I I Ir I I 1 - ___________________ of 

I nEUSB Huded: II I 
1 -- - --- -- - __ - __ -------f 
I HANOI railed: I 
I-·~ __ ¥~ _____ • ________ f 

Rll st.Ck: 
f ___________ -f - .. --- ---- --. 

I (ntry I hit I 
f- ---- ---- -- -f --- - ------ --I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I f- - __________ , ___ --_______ • 

DeSCriptiOn: ~t the dlfE'ttory stirtlng sector (VF.OU .nd the 
current directory 10l:'I1on (Vf.COl) 

Input: 
R16/37 Oevflh hne pOInter 

Output (Include E-Reg, l-Fhg, (-fl'g if pertJnfrlt): 
R45/47 Vf .COL 
RS6/57 VF .Dt 

RoutJnes CalJ~d: 

St~ck dtpth R6 (n'I<): 

(.lls to Error rout1nes {lntlude ~rror nUllber ilInd rusonl: 

Hates: 

R~g: Ir ~ volHl1e St"tu~: AtZ 5hek: f- __ f __ ·_I'>·_I f----i---'---+--------f ,--- -- ----- --I --- --------_. 

10123145671 lin loutl leg~nd I I [ntry I E)lit I 
f---I----I----I f----f---I --- .--------f .~-- --- -> ____ f ___ .. ~ ____ -·f 

1110 I Irlrl I 
111101 1 I 
111201 I I 
(11))1 I HI 

I Mode I b I I d-BCD I 
IE I I j b-BIH 1 
IflRP I I 461 I-!nputl 
IARPI jS61 I 

I I 
I I 
I I 

111401 t 0001 
IASOI I 001 

f --->~-----·----------I 

I nEUSe Needed: ~ I 
I I 
I I 

IRWI I I 
IRiOI I I 

t --------- ---------___ , 

I IIfINOI [aIled: I 
I I 
I I 

I---f----I---- • I --------- _________ >~_. f ____________ I _____ ~ ______ i 

ROlltlne: VfHI 
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flie: kR&VfO 

Ruthor: RS 

De'trlptJ(m: ht .. bluh [OIl"UnJt .. tlon ultll the "US storige device. 
Ensures that th~ deYlu IS a filbert (SRI ruponse 10 IIt~), 
geh Its SUtus ,nd "tdtu" .. ddrns, Ind '''plnds thl de~rl1l hnt. 

Input: 
R64J67 DevtCl! n"lle 

Output (Indude E-Reg, I-Fhg, (-Flag if pHtlnentj: 
R36/31 OeYhle hne pOinter 
[ II 0 If error occurs 

Routlnu (1Iled: 
VfGfT, VfMn~, VF8SY, BtE8I/F, VRDDR, VfBVf, lINTUHL, tRDR[P, 
VfRUSk, VFII\.IRD, INISH, ERRI 

St .. ck deptll 116 ("a~): 

(dh to Error routines hnclude error nunbu Ind ru~onj: 
Generates an tnvdtd "edIU" error If It 15 not forn .. tted 
iccordtng to Uf. Inv.,hd "edlUn error. 96. 

I/oles: 
talls tile Intern.,l subrOutine VFfBHI. I have Induded 
the entry pOints "hleh VffBHI cdh In the .. bo~e 1151. 

lIeg: " : volatile 
t---I----f----f 

I 10113145671 
t---t----t----t 

IRO I ~III 1 
IRlol I 1 
IR20lx I I 
IR301 ~~I 001 
IR401 I """M I 
IIiSOI I I 
IROOI I I 
IR]OI I I 

Routine: \If HIt 

hi e: KR&KIT 

Aul1wr: AS 

Stalus: Rll SUck: 
.. ____ f ---t--- f- - ------. t --__________ t--- _________ t 

I lin loutl Legend I I Elltry I hit I 
t----f---t-- _t_ -- ____ of f-- ____ • _____ f ____________ f 

Inodd b I I d-8U1 I I 1 I 
IE I I 0 I b-BIN I , I I 
IDRP I I" I I-Inrutl I I I 
IRRP I I II I I I I I 

-----t I I 1 
I M[USB Heeded: II I I I I 
t------------------- -t I I I 
I HRND] (aIJed: I I I I 

--------------------f .--_______ --I------------f 

Oescnpllon: Sets up -.a cill to VFLAD. If VrtAD returns ulth ( II 0 
then VfLR~' doe. an "'~Ira pop of tile R6 stack. 

Input: 

Output (Include [-Reg, I-Fli9, (-flag ,f perllnent): 

RoutinH C.lled: 

CaUs to Error roulinH (Intlude error nUMber lnd re"son): 

Holes: VFlAPI lS I IIlu. roul1n~. See VFlRD for Inpul ind 
output paritletHs and register usage. Do not call frOM 
out51de n{Uum. 

Re9: M : volallie 
t---,----'----f 

IOI1]I~S611 

IRO I 
IRIOI 
IR201 
111301 
IR401 
IRSOI 
IROOI 
IR101 
t---,-~ __ t __ 

Routine: VfUD1 

1112 slitk: 
.----t---t---t--------! f~- - ----- ___ , ___ _ 

I lin loutl Legend I I Entry I hit 
f-.---_--t f-- __________ , ____________ f 

Inodel 1 d-e[D I 
I[ I I b-BIN I 
IDRP I I I-Input I 
IARP I I I • _____________________ t 

I hEUS8 Heeded: I 
t---------------------, 
I HAHDI Called: I 

---------t t------------f------------. 

i 

Flit: KWH 

Author: AS 

Ducrtption: Sfts up • e.11 to VFHI. lIou in INtra pop of the 
R6 ,Utk If VfHI rttum' u1111 E II O. 

Input: 

Output Cindude [-Reg, l-Fhg. (-Flag if ptrUn,"t): 

Routines (aUed: 

StICk depth R6 ("'ll): 

(dh to Error rtlutlnes (Include error nUMber ,nd rlnon): 

Hotes: 
VfHlt i •• plus rtlutine. See VFHI for I Input Ind output 
par.,,,eters ind N!glster us .. ge. Do not ",11 fro" outude 
hELROn. 

Reg: M • vDhl1le 
t---t----f----f 
I I01231~S611 
f---f---·t __ of 

I" I I 
IR101 I 
IR201 I 
IR301 I 
IR~OI I 
IRSOI I 
lR601 I 
IR]OI I 
t---f----f----f 
RDutlne: VfLRPf 

Ruthor: AS 

Sutus: RI~ suck: 
1---- f--- f---f - ---····1 t ••••• _ ••• __ ·1-____ --··_··f 
I hn loutl hgend I I [ntr), I [xu I 
f· ___ t-· -f·_·t "·'_'·-1 f· ._ ••••••.. -f··· -•• _. ····f 
'"odel I I d-BeD I 
IE I I Ib-BIH I 
IDRP I I 'I-Input' 
IRRP I I I I 
1--- - - ------ ---- ------t 
I MEUSB Heeded: I 
• - ___ • __ ·_·_·_· _______ f 

I HAUDI [dhd: 
1- -- - ------ ----- - - ___ of I------------f - --- --- ____ Of 

DescnplIon: DeterMines if the current d1r~ctory entry 15 1he loglcli 
end of tile directory. l u set If lt tile logJCd end of 
dH~ctory. If" th~ rhyucd end of the directory then 
1 IS not set. 

Input: 
R36/31 

O~tput (Include E-Reg, Z-fhg, (-flag if pertinent): 
Z Set If at logHi! end of dIrectory 

RoutInes Called: 
VfPED~ 

(ills to Error routines £Include error nUMber imd reason): 

Reg: II : YDhtlle 
• ___ • ____ f ____ • 

1012314567[ 
t---t----f----. 
100 I IIMI I 
IRWI [ I 
IR2O[ I I 
IR)QI I 111 
IR401 I ~MI 
[R501 I ~MI 
IRW1 I I 
IR701 I I 
t---.- ---f----. 
RoutIne: Vfllf? 

Sh1u5: R12 stick: 
- • __ ·f -. _ ••• __ , • _____ •• ~ -_~·f __ ·_· -·-__ ··t 

hn IOlltl legend r I Entr)' I ("It 
t----f---.---.--------+ t------------.------------t 
IModel b I d-8([1 I 
IE I I I b-BJII I 
IDRP I 1461 I-Input I 
IRRP I I 561 I 
f--- -- - --- - -------____ 1 

I nEUSB N~eded: x I 
f--- -- - - ~~- - --------- -. 

I HANOI (dIed: I 
1--- - -- -- -- - - -------- - t f --·---------f-------- ----f 
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FIb: KIIlV'2 

Author: AS 

Ducrlptlon.: [H,nin.u the dHutory entry In the Vf.(OE held of 
the devflh hne. Jr the directory elltry relers to In UF 
1 fIh th~n return, 1I1th Z ut. 

In.put: 
AJ6/l7 Deville hnf pOInter 

Output (Include E·Aeg, l·Fhg, (-fhg If pertinent): 
2 Set If UF I hie 
A2O/21 Flle type d,cren,nt,d one, 

Rouhnu Called: 

(.IUS to Error rouhnes (include error nunbr and n!a5on): 

Hotts: 

Aeg: N = volatIle Status: At2 st.lck: 
,---.----.---- .. ,----.---,---.-----·--1 1 ____________ , ____________ I 

10123145671 
f---.----.----t 
IRO I "~I I 
IRIOI I I 
IR20100 I I 
IR301 I 111 
jR40j I I 
JRSOI I I 
IR601 I I 
IR101 I I ---.----, 
Roul1n~: VfLTBV 

flle: KWH 

Ruthor: RS 

I lin loutl bgend I 
,----.---'---f -------t 
Inodel b I d-B(D I 
IE I I I b-BIH I 
IIlRP I I 201 1-lnputl 
IARP I I 361 I 
1- ---- ---- -------- - ---, 

I nEUSB Heeded: II 

,------------- -------, 
I HANOI (ailed: 
• ----- - ------- ---- - ---I 

I Entry I hIt I t ____________ , ___________ , 

I 
I 
I 
I 
I 
I 
I 1 ____________ , ____________ , 

D~SCrJpllon: t~Ils VfLTBV .. nd pops the N6 shck on E M O. 
pJus roul1n~. 

Input: 

Output {lndude [-Res. l-fhS, (-fIag If putl"entj: 

Routines (~lled: 

Suc~ d~pth R6 (n"~): 

(ails tu Error routines (llItlude error nUNter ."d ruson): 

Hotes; For Input ind output par .. neters ."d rtglUH uS~ge su 
VFLlBY. Do not c .. l1 fron outsld~ nHNon. 

Reg: I( ~ vohtde Shtus: fllZ shck: 
--1----1----1 f----.---.--- 1--------1 

t ____________ , ____________ , 

1012314"671 h' lout! legend I I Entry t hl1 t ___ , 
---f ---, ,----,- - - t ---, -- ------t .------- --- --,-------- ----, 

I'" I I I Inodel I I d-Urb I 
11'!101 I I IE I I I b-BIN I 
11'!201 I I IORP I I I I-Input I 
IRJOI I I JRRP I I I I 
fMOI I I .------~----- ---------. 
11':501 I I 1 nEUSB Nuded: I 
IRWI I I 1-------______________ , 
111701 I I I NANDI (aIled: 

---f +----------- i------------t------ -----, 
lIoutlne: vrnrp? 

Filt: I(I!&VrB 

Author: AS 

Dncriptlol'J: Don a VrBSVI .nd Iiltln, the nan 'torage devIC! 
If vrBSVi fouI'Jd no errorl. 

Input: 
R16/J7 Devfile !lnr pointer 

Output hntlude E-Reg. Z-Fhg. C·F1ag if Plrtinlnt): 
( II 0 if Irror occurt 

Routinu Cdltd: 
vrBSY'. VFLAD 

COllis to (rror routinu (indudl Irror nu"ber and re .. on): 

Hotn: 

Reg: I( • '1ohUh 
1---1----.----. 
I 10123145('71 ,---t----,----, 

I~ol I 
IN201 II 
IA)OI 
IR401 I 
IASOI I 
INGOt II 
IA101 ,---.----.-._-. 
Aouhne: \/HlV' 

flle: K/!3.Vn 

Ruthor: RS 

St .. tus: ,----.---,---.-_._----. 
I lIn loul I legend I ,----.---,---,--------, 
Inode I b I I d-8(0 I 
IE I j 0 I b-91N I 
IORP I 1 II I i-lnpull 
IRRP I I I( I t 
,---------------------, 
I nEUSO Mudd: I( I f-----·--_____________ , 
t HIINor (alled: I 
+- -------- --- ---------. 

Rl1 sHtk: 
+------------+ ---- --------, 
t Entry I hit I 
,- ----- ----- -f------------f 
I I I 

! ! ! 
I I I 
I I I 
I I I 
I I I f-------- ____ • ____________ • 

Descnpllon: Oeternlnes If the dlreetllry tnlry In the VF.CDE heJII 
of th devflh line IS " .. rked for purging. Retums 1 set If 
it IS. 

Input: 
1136(37 Devflle l1ne pOInter 

Output (Include E-ReS. Z-Flag. (-FhS If pnhn!n1): 
1 Set if hle 15 n.lfked for purging 
R20/21 FIle ty~e nf dtrectory entry III vr .cOE 

RoutInes (aIled: 

Calls to Error rouUnes (Indude error nUMber and ~ison): 

Notes: 

Reg: N ~ vohtll!! 
1--_f ____ i ____ 1 

10123145671 
,---,----'----1 
lAO I Will I 

l:~I~w I I 
111301 I ul 

I::g: I I 
l:~: I I 
f---+----I----. 
Routine: \/F""? 

Stitus: RI2 ltilck: 
• ___ - f· --,_ --I ________ 1 1- ___________ f ____________ , 

/Ln loutl legend I I Entry I bit I 
,--- - f---, - --f ------- -f ,- ----- ------ f ------ ----__ , 

I/lodd I d-OrO I I I I 
IE I I I b-OIH I I I t 
IDRP 1 I 201 I-InPUt I I I I 
IARP I I 361 I I I 1 
,---------------------1 I 1 I 
I nrUSB H~eded: N I I I I 1 _____________________ • I I I 
I NAN[lJ Called: 1 I I I 
.. --- --- ------ -- - ------, t---- -------_,_ - -- -- -_ - __ of 
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Fill!: KIUVfO 

Ruthor: RS 

Ducnpllon: Dtteminn if thl! speohed devICe 11 i IIUI IIllIOry 
Llhuh responds to thl!.. hlhrt .p,rotocal. "iSS HellOrleS of thu 
type respond "I th 10 hex to the SAl COIllllnd. 

Input: 
1)6/37 Devflle line POinter 

Output hnelude Hleg. I-Fhg. (-Fl.lg if perllnent): 
Z Set d .I ".IOU l1.orige devici Oplr.ltlng under the 

hlbnt protot.ll 
II 0 If in Ifror OCtu ... on HPJl 

Rou\1nu (alh!d: 
UKTUKl, VrlAO., RDVSlh, [RROR, (}R1SND, ERRt, VF8YE 

St.lck depth 16 ("~~): 

(Ills to Error rouhnes (intlude error "ullber and renon): 
Genentn .In error 56, no loop rupon". If the- SAl 
fnt1t returns to !Canguoo. Gi!nentlS.ln trror 51, 
Invahd tr.ln$nlSSlOn, If the deVIce does not source 
an ETO Il1th!n 10 franes dter the SAl. Iiener.tu an 
error 92, not a nUl lIenory, If the deVice dDes nDt 
respond ulth i 10 hex to .In SRI COllllind. 

Notes: 

Reg: II : volatile 
.---'----I----t 

10123145671 
.---I----I----t 
IRO I I I 
IR101 1 I 
IR201 I I 
18301 I 111 
IR401 I xxxi 
IRSOI I xMI 
IR601 I I 
IR701 I I 

StitU$: 
t----f-,- t _ --, - ----- --f 

I lin loutl legend I 
1----' ---1---1--------1 

Inodel I I d-8(0 I 
IE I I 0 I b-81N I 
IDRP I I K I I-Input I 
IRRP 1 x I I f -- _____ - _ - ___________ I 

I liE USB Needed: II I 
1---------------------1 
I HANOI (.lIed: I 

R12 sUCk: 
f- _~ ________ ~I ---__ -- --~ __ I 

I Enll)' I £X,1 I 
t------------f---- -------1 
I I I 
I I II 
I I 
I I I 
I I I 
I I I 
I I I 
I I I 

~ ___ f ____ • ____ 1 
f---~ __ --- --- -I f- _______ ----I ________ ----f 

RDu\lne: VFnoVE 

flle: K~&Vf2 

Author: AS 

Oe5Cflptlon: Untalks, unlutens the loop. DISplays i nfHage uSlng 
I1SGOUI. Unt')lks. unhstens the loop ~9Hn. 

Input: 
R26n7 POlnlH to lIessage for nS60UI 
R36/37 De,,')l, hne POinter 

Outpul (lnrJude E-Reg, l~Flag, (-rt~9 If pHUnent): 
" 0 If error orcurs on IJPIl 

Routines (ailed: 
UIJ1UHl, I1SWUT 

Stack depth R6 (Max): 

(aIls 10 Enor rolll1nes hndude error nunber and ruson): 

Hates: 

Reg: x 0 vohttle SUtus: R12 ihck: 
1---.----'----1 f-- - -1- --.---1 --_~ ___ of 1------------1------------1 

IOlZJI456/1 hn loutl hgend I r ["try I bIt I 
---I 1_· __ f~--t---I --______ • 1-___________ 1_ ----------1 

IRO I I Inod!1 b I I d-B(D I I I 
IRIOI I IE I lor b-81N I I I 
IProt III IDRP I I Je I I-Input I I I 
IRJOI III 
IR401 I 

IRRP I 1 II r I 
I--~---·--------------f I I 

IRSOI I I n[US8 Meed~d: x I I I 
IR601 I 1-- - - ---.--- -- __ ---~--, I I 
IRIOI I I IUlIiOI riJled: 1 I I -. - --~------- - --- ---- -, --1------------1 

RDvtlne: VFHXO-

fiIt: I(R&Vn 

Authl1r: AS 

OUtflption: novu.I hIe on .I "tI, stor.lg! device to .. nI~ 
10tallon. 

Input: 
RJ6/37 
R62/63 
R64/65 
R66/67 

Devflle hne pointer 
Uhere the fiIt it 
NOli long the file i. }- in uctors 
IIhere the flIt .hould go / 

Output !include E-Reg, Z-Fbg, [-Fl~g if pertinfnt): 
E II 0 If error oecu ... on KPll 

Routines [~lIed: 
VfRUKI, VFRCEX, VFRUUO, VF[X[H, VFUBUO 

Stack depth R6 (111M): 

[dls to Error rouUnes (Include error nUMber .nd renon): 

Hotes: 

Reg: x s vobhle 
1---1----1----, 

I 10123145671 
1 ___ 14··_1~ ___ 1 

IRO I MMI I 
IRIOt I I 

I:~l I iit 
IR401 I Jexl(l 
IRSOI I I 
IR601 uluill 
IRlOI I I 
I---'----~----I 

Routine: VFI1SG 

hIe: KR3WI 

Ruthor: RS 

StituS: RI2 st~ck: 
1----1-· -f- -- + -~------I + - ----__ - - - _ -1--- ----___ ··1 
I Itn loutl Legend I 1 Entry I bit I 
1---- 1---1---1-·--·--_1 

1 ___________ .1 _____ 4 _____ 4+ 

InDdel btl d-Om I 
IE I I 0 I b·BIN I 

I I I 
I I I 

IDRP I I Je I I-Input I 
IRRP I I M I I I I I 
+~ _______ •• _4 __ ~ __ ._~_+ 

I I I 
I MEUSB Nuded: x I I I I 
1- -- - -- - - -------- -----1 I I I 
I HIINDI (~lled: I I I I 

DeSCription: Reds in 32 bytes of Into th~ tunent dIrectory 
entry. VF.COE. In the devf1le 11M. 

Input: 
R36/37 Devflle hne pointer 

Output (Includ~ E-Re9. Z-Fli9. [-Flag If pertInent): 
E M 0 If error on HPIL O~turs 

Rcul1nes (~lled: 
VF(046. VFRURD 

tal1s to Error routines (Include error nUHber ind ruson): 

Notn: 

Reg: M ~ "olitlie Slatus: R12 stack: 
f---I----I----, 

'4 ___ , ___ 1 ___ I ________ , , ____________ I_~ __ --~-----I 

r 101231456/1 I lin loutl Legend 1 I Entry I bit I 
f---I----l----1 1----1---1---1--------1 1----------__ 1--__________ 1 

IRO I I I [node I b 1 I d-BtO I r I I 
IR101 1 I 
IR201 t I 
IR301 I I 

IE I 1 0 1 b-BJII I I 1 I 
IDRP I I II I I-Input! I I I 
IARP III! I I I I I 

IR401 I I 
IRSOI I I 
IRWI I 1 

I---------------·-·--~I I I I 
r liE US8 Heeded: x I I I 
1----.. -- 4 .-----------1 I I I 

IR701 I I I HANOJ (ilhd: I 1 I I 
--1----1----1 1---------------------1 1 ___ 444 _____ 1 ____________ + 

Roul1ne: VfM)(D{ 
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hit: kR&Vfl 

AU1hor: AS 

Desnlp1Jon: Upll .. tu the turnmt lllrectory 10catlon (VF.Dl) Ind 
re .... s In the neKt 1I1reC1ory entry u,uIg VFMKD-. 

Input: 
A16/37 Devflh line pOlnt,r 

Output !1ntlulle E-Reg. l-Fhg, [-Fhg if ptrtin!nt): 
[ II 0 If error ocurs on HPIl 

Rouhnn CaHell: 
VfNXO-

Stick lIepth R6 (HIli): 

(,lIb to [rror roullnes (Inclulle error nUHb,r .. nd ruson): 

Notes: 

Rl!g: x s vohtlle Status: Rl2 suck: 
.---+----,----. f ____ • ___ • ___ t _______ * I t--____ --- - --1- - - - --- - ----I 

10123145671 
---I 

Itn loutl legend I I Entry I Ent I 
1----.---1---'--------, t- ____ ---___ I _____ ~ ______ + 

IRO 1 "III I 
IRIOI I I 
IRlOl I I 
IRlOl I ul 
IR401 I IIlIxl 
IRSOI 1 I 

::nl I I 

Inodel b I I 11-8([1 I 
IE I I 0 I b-8II1 I 
10RP I I ~ I 1-lnputl 
IRRP I I ~ I I 
1----- ---- ------ ---- --, 
I tiE USB Nuded: " 
1--- - - ------ -- -- - -- ---I 

I IIANOI (died: I 

, , , , , 
I , 

1---1----1----1 
I ____ ~ ________________ t .-___________ 1 ____________ 1 

RoutlM: VfNlI[i 

hIe: I(S&Vfl 

lIuthor: liS 

.Desrnptlon: Detenllnes If the cunent IIlrertory entry In 
Vf .((IE lS 'he physlCd end of the dluctor),. Th~t IS. 
If vr.c{:[ h~s the first 32 byt,s of hle sp .. c@. 

In"ut: 
1136/)1 Dellftle llne "Olnter 

Output (Indude [-Reg, I-flag, C-flag If pertinent): 
l Set If "hysltai end (If duettory 

Routines C~lled: 
VFI>LOC 

Stark lIepth R6 {nul: 

{aIls to Error routlnes (Iodude error nunber ~nd tuson): 

Notes: 

lI'g: ~ : vohtlle Stitus: R12 SUlk: 
.---f----1----1 f - ___ I ___ f - - - t-____ - __ I f - ___________ + ____________ , 

10123145671 Itn loutl t'!I,nd I 
I---t----I----' 1----'---+--- t--------, 
lItO I ""I I Inodel b I I II-BCD I 
IP101 I I IE I I I b-BIN I 
IRlOJ I I 
IRlOl I 111 

IDRP 1 1461 l-Inputl 
IRRP I I 561 I 

IR401 I """I t-- _ -----_____ --------+ 
I,SOI I IIxl I nEUSB Mudd: II I 
IR601 I I f _____________ --------t 
IR701 I I I HRIIOI (,lied: I f ___ t ____ t ____ f 1- ____________________ f 

Roulloe: VFR(f1i 

I Entry 
f- __ _ , 
I , 
I , , 

I [lilt 
-----t 

,-___________ • ------------1 

hit: KWH 

Author: AS 

OtsCflptJon: Su& up .. tdi to VFNKD! and pop, R6 1tuk H 
it returnl ~lth [ II O. A plu$ rollUne. 

Inpllt: 

illltpilt Unclilde [-Reg, I-Fhg, (-Fllg if pntinlnt): 

AOlltinn Called: 

Shck depth R6 'H"II): 

[ .. Ih to Error roll1inn (include error nlmber and rellon): 

Notes: 
ThlS is I plul routine. For .. delcription or registl' 
11"13' .. nd Input .. nd oulput p.r,n,ters .. , VFMMOE. Do 
not c .. U rron outside nEl.lllln. 

Reg: II ~ vohtil, Status: RI2 Itlck: 1---.----. --__ I • ____ t_·_. ___ . ________ . t_· --________ .-___________ f 

I 10123145671 lIn 10utJ legend J I Entry I Ewlt 1 +---t--- -t--__ I t----t---t---f --------+ f----________ t-------- ___ of 

1110 I I I \lI9del I I d-SCD I I I I 
IRtOI I I IE I I I b-8tN I I I I 
IR201 I I IDRP 1 I I i-inputl I I I 
IRlOl I I JARI' I 1 I I I I I IR40j 1 I t-----________________ t I 1 I 

IRSOI I I I nfUSB Needed: I I I I 
IR601 I I t-------·-------------t I I I 
IR701 1 I I NANDI [died: I I I I 
1---.----+----+ t -- --- ----------------1 t----________ , ____________ • 

Routtne: VfPEO' 

hI,: KR&.VFU 

Ruthor: AS 

DesCription: Reads .. r-econl .. nd e"chlnges the buffers In th 
H~$S $tor .. ge devlte. 

Input: 
R36/37 Oevhle l1ne pOinter 

Output (Include E-hg. l-Fhg. (-Flag if pertinellt): 
E • 0 If error occurs 

Routlnes Called: 
VFRR[C. VrEM(H 

Stick depth R6 (tlilJ<): 

( .. lIs to Error rGutlnn (Inc1udt error nUMber ilnd rtnon): 

Hates: 

Reg: " ~ vOhtlle 
1---+----1----+ 

101231<15671 
+---1 
IRa I 
lRlol 
IR201 
IlllOl 
jR401 
IIlSOI 
IR601 
IR701 

*--.~- -+ 

I : , , 
I ill , , 
I I 

I---~----I----I 

110ut1ne: VnO[ 

StitUS: RI:! stir!': • ----t --_, ---I - _______ t t- --_________ • - -- --- -- - ---I 

. lin loutl legend I I Entry I E'nt I 
1----+ __ of - --+ -_ ------t I-----------~.-----~-- --_. 
Inodel b 1 I d-8((1 I , , , 
IE I I 0 I b-BIN I 
10RP I I" I I-Input I 
IARP j I" I I 

, , " , , , , , 
+ -------- *-- ----_._-- -. 
I nEUSB Needed: " I 
+ -------- -- -- ------ --- t 

, , I' , , , , 
I HANOI (died: I , , , 
1 __________________ - __ f t---_________ f _________ ---I 
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fJle: I(R&Vf4 

Ruthor: RS 

Oe$~rjption: Transhtel thl lIF dlr:t'~tory entry In VI.COE 10 
I Kan9uoo dlrettory entry Ih VF.RElE. U"5 onl~ th, 111"$1 
8 chnatterl of the nant and transhtu the sile into bytes, 
kllobytn, or negabytu. Depending on the un of thl! filt, 
R20 IIIU haw, " ' '. '1(', or " 'n' rnptctivl!ly. 

Input: 
R36/31 Dewhh Jinl pointer 

Output (indude [-Reg. 1-FlIg, [-Fhg if pertinent): 
[ 110 If error 
R20 Sue chlr,,:tlr 

Routinn [ailed: 
SVSJSB, [HClOk, VFROD? TENRlT 

Stick depth R6 {nawl: 

(db 10 Error routlnn (lndud. Irror ftIIn\Jer Ind renon): 

Notes: 

Reg: w = wohllh ._ -f ____ • ____ f 

10123145611 
1---1----. 
IRO I wwl 
IR101 I 
IR20j..w I 
IRJOI I ill 
IR40 IxxxwlxwwMI 
IR501 IXM~~I 
IR601 I I 
IR101 I I 
.---1----1----1 

Roullne: VFREHA 

Ruthor: GI: 

Status: R12 suck: 
.-- - -I ---f---I- -------. 

f __________ --f ------- ____ of 

I lin lout I legend I I Entry I [Xlt 1 
• __ --1---1--- I - -------1 1----________ f------ -- ___ of 

Inodel b I I d-8CO I 1 1 
IE I I 0 I b-BrH I 
IORP I I 561 I-inp"tl 
IRRP I I 361 1 

1- I 
1 , 

.--------- ------------1 , , 
I n[US8 Nuded: M 1 , , 
1-- - ___________ -------f , , 
I IIRNOJ Called: I , , , 
1--------------- --___ 1 +--- ---- -----,- ---- -- ----- I 

OescrJptlon: Oeternlnn If z kangaroo directory entry 
In the IIP-75 rders to .n UF 1 file. 

Input: 
RlO/11 POInter to kangaroo dlrettory entry 

OUtPlit (tnciude [-Reg. Z-f1ag. [-flag If perllnent): 
I SU if LIf 1 file 
R22/2J Type/aecess bytes of the Kangaroo dHl!ctory entry 

RoutInes (did: 

Stack d~pth R6 (Kaw): 

Calls to Error routInes (Intlud~ ~rTor nUMber ind reisonl: 

Hotes: 

Reg: ~ ~ vOhllh 
.. ---,----t-~--I 
j 10123145671 
I---I----.----t 
IRO I ~wl 
IRIOI I 
IR201 Dol 
IRJOlll I 
jR401 I 
1"501 I 
jR601 I 
IR101 I 
I---f----I----. 

Routlne: VfROO' 

Status: R12 stick: 
t----f---.---f--------f I------------t-------.-- --I 

lin 10lltl legend I I Entry I hit I 
t---~. --.--------1 1-- -- - --- - ---I ---- ------- - t 

Inodtl I d-8CtJ I 
IE I I I b-BIN I 
10RI> 1 I 221 l~lnputl 
IRRP I I JOI 1 

1 I 

I I 
1 , 

f- - ------ - -- - ---- --- -- f 1 , 
I nEUSB Hnd~d: " 1 , 
1------------- -------. 1 , 
I III1MbI (alled: 1 , . ----- --- ---- -- -------. ------1---- --------1 

Filt: I(U.Vfl 

Ruthor: AS 

bflcrlptlon: [h~n!lU the na~ in thl Vf.(DE htld of the 1I,,,'1It 
!lnt. The lin 2 ch"utttl'"l of thl Aant Hdd "rt hlled 
Ilith bhnks. 

JAput: 
R4O{47 "'11 nln, to put jnto VF.CO[ 
R36/31 DRwf lie hnl point.r 

Dutput (Include E-Reg. 1-Flag. (-fhg if pertlnlnt): 
(VF.COE) Hell nine fIeld 

Routinn (illEd: 

Stack depth R6 (ni~): 0 

tdls to Error routlnn hnelude error nunhr and r,,,,on): 

lIotu: 

Reg: w s yohtl1e St.tul: RI2 ltick: 1---f ____ I ____ 1 f--- - f ---t-- -f- __ • ____ I f __________ ·_f ___ ----- ___ of 

I 10123145611 1 I in lout I legend I I [nt'1' I bit I 
1---1----1 ---I f- ___ I ---1--- f--- -----1 1- -----------f------ ----._. 
IRO I 11111 
IRIOI I 

I"odel b I I d-B[D 1 
IE I lib-BIN I 

, 1 1 
, 1 1 

IRZOI I 
IRJOI I iii 
IR401111l Illit I 

IDRP I I 461 Hnput\ 
IARP I I 361 I f ---------------------f I I I 

1 1 1 
IRSOI I I 
IR60/ I I 
IR701 I I 

I nEUSB Heedtd: x I 
1---------- -----------f 
I IIRNOI Called: I I I I 

I---f----.----I f- ___ -----------------1 1 __ ------·---t-----_ ------, 
ROlltine: VfRU'1 

File: KR&VfZ 

Ruthor: AS 

DeSCription: beternlnes If tile 1,If .CO[ cont;uns " directory entry 
UhiCh Kingaroo Cin rud. If It 15 not I rudilble duertory 
I!ntry then " HA~[lIO tdl IS Iuued. Only If SQtI!one inter­
cepts tile cdl or If the entr~ is rudab1e is Z If!t on return. 

Input: 
R36/37 bevrlle hnf p01l'lter 

Output (Include [-Reg. l-Flag. (-Hag if pertlnent): 
R21 Kangaroo hie nll1' t)'p_f' (valid If Z nt) 
l Set if I(,nguoo rudibb fIll' typf 

RoutinES ( .. Ued: 
HRHOIO 

Stick dl!pth R6 (nlld: 

(.111 to Error routInes (include trror nUtlber and ruson): 

Hotes: 
Generates a HRHOIO call !lith the event V.RFTY. 
SlOe the IIANOI call dOCllnentatlon for a ducnption 

Reg: x = yolatlle Status: R12 stick: 
1---1----.----. • ----. ---1---1--------1 .- -- ----_____ f ___ ---------• 

10123145671 , h" loutl hgend , 1 Entry , bit 1 ,_¥-.----I----I 1----1--- f ___ I ________ 1 ,--__ ~ ___ * ___ f ____________ • ,,,, 1 ,,' 1 Inodel b , , d-IIeD I , I 1 
IR101 1 1 " 1 , , , b-8rN I 1 , , 
IR2<>1 1 1 IDRP 1 , , , l-Inputl 1 , , 
IR301 1 1 IRRP , 1 , I , , 1 1 
IR401 , MMMI 1- - -- ---- --- ----------. 1 I 1 
IRSOI , "I , MELJSII Heeded: , , , , 1 
IR601 1 , 

.-~- --- ---------------. , 1 1 
IR701 , , , IIANDI (.lled: 1 , , 1 I---f----.----. I----------~---~-.. ·--I - ____ • - ____ 1 __ *_· __ 

RoutIne: VfRREC 
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'hh: KR&YfR 

-liuthor: RS 

[lescnpl10n: Instruct$ the un storas, duue to rud • Slttor. 

-Input: 
R36/31 DI'"r JI, !tn, pOlnt,r 

;.llutput (lncludl' (-ReS. Z-FhS. (-FhS if p,rtln,ntl: 
( I 0 If error OCCIlr$ 

Routines (,tlll'd: 
Yflll(H, DD1R[P 

.Stack depth R6 (n,Il): 

(.Ih to (rror rOutinn (include ,rror nunber .nd ft.son): 

Motes: 

RI'S: W : vobtlll' 
t---.----I----+ 

10lZll45611 
i---.----'----+ 
IRQ I 
IRIOI 
IRWI 
lRJfrI 
fR401 
IRSOt 
IRoot 
IR701 
I---f----.-

I 
I 
I 
I 
I 

.1 

I 
.JIoutlne: yrRVDE 

hIe: KR~~IT 

lIuthor: AS 

Status: 
I----f ___ I -- - t - --- - ---t 

hn loutl hSl'nd I 
t ---- t -- -. -- - f --------t 

Inodpi b 1 1 d-B(D 1 
IE I I a I b-8IN I 
IDRI' I 1 x I I-Inputl 
IAAP I 1 ~ I I t _____________________ t 

I nEUSe Huded: x 
t ---- ----- ---- --------. 
I HAN! I (aJled: 
.---- - ------ -- -- ------ t 

'PeSCr1pt~on: A plus roullnl' for VFRUSO. 

Input: 

RI2 Ihtk: 
t---- ------- -t--__________ t 

I Entry 1 hlt I 

! 
I 

I 
I 
I 

. ------------. 

f---------- --1----------·-. 

Output (lnclude £-RI'9. l-Fhg. (-Fl .. , If pHllnenll: 

fioutlnl'S (<l11l'd: 

Stack Ifepth R6 {n~lIl: 

(.Ills to Error routines (Include HrDr lIu""l'r Inlf rUSDn): 

flotl's: R plus roulln~_ Sn VfRUSO for Inputfaulput pHaneters 
~nlf re,utH uS.9~. Do not t.1I fron ouludl' nH_RDn_ 

Reg: ~ ~ vol.tlle 
... --f----I----I 

ID1231456]] 
t---t----+ 
IAv 1 
IA101 
IA201 
111301 
111-401 
IRSOI 
111601 
111101 
.---+----+---

Roul101e: YfAIIK. 

~i1 .. tuli: 
f----.---t---#- -------. ,- -- ---------1---. -- --····t 

hn 10ul1 leSend' I I Enlry I hit I 
1----i ---1--- f- - ---___ f 1- ----- -· ____ f ---- - ---- - --I 

Inolfel I d-BCD I I I 
IE I 1 b-I!JH I I I 
I£lAp 1 I I-Input I I I 
fARP I I I I I 
f--- - - ·--·------·----·t I I 
I nEuse lIeeded: I I I 
1--- __ ~ ________ -------f I I 
I MAII(lI ( .. 11ed: I I I t _______________ ------f t----- ---.----~~------, 

FJb: KIII.vr2 

Author: AS 

DUtriplIon: bv,rsn the lenglh .1111 It.rl fi.llk of the 
Uf dlt'tttory tntry In VF .(DI. Thb it dol'll 10 thlt 
tht (aprltom CPU un nanJpul.t, t/lue v.Ju ... 

Input; 
1136/]7 DfvfHt Hn, poinler 

Output (Include E-R'g. I-fl"g. C·Flag if pwrtintnt): 
(YF,(DE) length .. nd ."rting .ddrt .. fulds N\IIrsed 

Routinn (dIed: 
AEYBVT 

St.ck dtpth R6 (nlw): 

(.11, to Error Nlutlnn (lncludt .rror nunbtr .. 011 ... non): 

lIotu: 

Aig: II ~ vohtile 
#---t----t----I 

10123145671 f· __ 4 ____ t ____ • 

I" I 
IR101 
IR20lxw 
11301 
IR401 
IRSOI 
IA601 
mOl 

I 
I 

til 
I 
I 
I 
I 

Aoullnr: YfRUO • 

hie: KIWlIT 

Authar: AS 

StatuI: 
f----.··_4_~·.--__ ·_·_t 
1 hn lout I legenlf I .+ ___ f---f- --4---·····. 
Inod~1 b I I d-BCD I 
IE I I I b-BIN I 
IDRI' I I 201 !-input I 
IARP I 1 201 I 
f -----··-·-····----·--f 
I nEUSB Mnded: II I 
f-·- ------- -------_· __ f 

I HAHOJ {,tIled: I 
i-- - ------___ ._~ •• _~ __ • 

Descrlptlon: R plus rouflnt for VfRUSK 

Input: 

RIZ ,t.t~: 
+ •••••••••••• + .-•••• ··-·--t 
I Entry I bIt 1 
f_····· ~-~--~t -~------- ---t 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
.-------· ____ f ___________ ·t 

Output {include [-Rtg. l-fl~S, (·Fhg If pertinnt): 

Routines (.lled: 

StICk depth 16 {ni>!j: 

(alls to Error routines hnclude error nUllber lind rusan): 

Motu: II plus routllll! for VfRIISK. See VfRUSK for lnputfoutput 
pilf.netl'rs Ind reguter uuge_ 00 not cdl fron outSIde 
IIELROn. 

Al'g: II : yohtlle 
#---t-~--.----. 

10123145611 
I---.----I---·f 
IRO 1 I 
IR101 I 
IR2'01 II 
111301 
lR~OI I 

1:~1 I 
111701 I 
i---.----t----f 
RouUne: YfRURD 

St~tus: 
t ----I --- .---I----____ t 

lin loutl l!gend 1 • ----f· __ I ___ I ___ -··_·f 
Inadl'l I I d-BtD 1 
IE I I I b-BIH I 
10Rp I I J I-Input 1 
IIIRI> I I, 1 
I----~--- __ ~ _____ ~_ ---I 
I nEUSB needed I 
f ---------------------t 
I HAIIDI (died: I 
1 - ----_ - ----------· ___ f 

RI2 st.c~: ,--_________ ·f_·· __ ·· __ ·_ -t 

I Entry I Elfll I 
I--·-~ -------f ------------t 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I I 
I··~------~--t----------·_. 
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Flb: KR&VFR 

Author: AS 

DesCription: Red bytes fron the nus 51or'ge device inlO nenory. 
llpd'tu vr . LOr !!hen "n1$hlld. 

Input: 
R36/]1 
144/45 
R46/41 

DeI/hie hne pointer 
HUllbu of bytes to red 
&lhere to put the byle. read 

Output (include foRego Z-Fhg, [-HoIg If pertinent): 
f • 0 if error IICCul"I 
146/41 POll'lts to the 10c,tIGn jU&t oIfillr the bytes 

read in. 

RoutInes (alled: 
YFOSV., YfRR[(, YFLAD'. ODlREP., DATRP., VfTAO •• Vf&lRCH, 
YfR[lOR 

Stick depth R6 (niX): 

Cilh to Error routines (include error nunber Ind t1!uon): 

Notes: 

Reg: X ~ vohule 
�---' ____ �-·--� 

10123145611 ' ___ 1----1----. 
IRO I xxI I 
IR101 I I 
IR20jx I I 
IRJOI I HI 
IR401 IUlll 
IRSOIH I HI 
IRWI I I 
jR10j I I , ___ • ____ 1----. 

Rouun,,: VFRUSO 

flle: KlI&vrs 

Rutho~: AS 

StoItllS: f---_f ___ t ___ f ________ f 

I lIn lout I legend I 
f ____ • ___ '---1- _______ • 
Inod,,1 b 1 I d-B(o I 
If I /0Ib-6IN I 
10RP I I x I l-U'PUtj 
IARP I 1 H 1 I 
t---------------------f 
I nEUSB Nuded: x I 
1-- --------------- ----, 

I HANOI (aJled: I 
.--------- ----- -- ____ of 

R12 stack: 
f---------~--I ______ ~ _____ I 

I Entry I bIt I 
i __________ --1------- -----, 

I I 

I I 
I I 
I I 

I I 
I I 
t------------I--------____ I 

Oescnpllon: Sets tile byte pOinter on th" "ass storage dellice. 

Input: 
R36f)1 Oeyhh Itne pOinter 
R45 Value to set byte pOinter to 

Output (Include £-Reg. l-flolg. r-nil9 If pertinent): 
f II 0 I' HPH error OCI;U~9 

ROlltlnes C.lled: 
VnRO •• ODLR[PI, OFtTRPI, VFRODR 

StiCk depth R6 (naH): 

('llh to Error rOJutJnu hndllde error nUllber and reisonl: 

Hotes: 

Reg: " : yohhh ,--_I ____ f ____ • 

10123145611 
i __ oj _ ---t----, 
100 I I 
IRIOI I 
IR201 I 
IR):}I I 111 
IR401 I I I 
IRSOI I xl 
IRWI I I 
IR]OI I I 
.---1----.----. 
Rovlln,,: VFRUSK 

StoItUS: 
1 --- -I ---f-- -I-----___ f 

!In loutl hgend I 
i __ -~. ___ i ---t- -------. 

Illodfl b I I d-BCD I 
IE I IGlb-BIN I 
jORP 1 I" I l-Inplltl 
1RRP I I x I I 1 __ • ________________ --I 

I nEUSB Needed: x I 
.---------------------. 
1 HANOI (alhd: 
.----------.----------+ 

RI2 stick: 
t---·---- ----1------
I Entry I Exit 
1------- -~--, ____________ I 

I 
I 
I 
I 

I 
I 
I 
.-_.- -----. --I-·-~ 

Fib: lCR&vrs 

Author: AS 

Ducrjpllon: Silks tM HIli .torase device to I uctor. Checkl 
Vf.RSU ,nd VF.flG fhgs to detnllne uhnller tile letk Ihould 
be done. 

Illpllt: 
R36m 
R46/47 

Otvhle Hne pointl'r 
Rddress of nctor to nek to 

Output {include E-Reg. Z-fhg, [-Fha if pertinlnt}: 
E • 0 if tlPIl error O~tU" 

RouUnu (died: 
VfIJlDI, DDLRP,. DFtTRPI, MUEP. 

Stich depth R6 (niH): 

(dls to Err"Or rouhnu (j.ntlud~ trror nutlber Ind renon): 

Nlltes: 

Reg: " : vohtile 
f--~I-- __ I---·I 
I 10123145611 
f·-_I~--~I----' 

IRO r I t 
IR101 II II 
IR201 
IRJOI I iii 
IR401 I iii 
IRSOI I xxi 
JR601 I I 
IR701 I I 1 ___ 1 ____ , ____ , 

Raulln~: VfRUSB 

fIle: f(R&VFS 

Ruthor: RS 

StoItUS: 1112 stack: 
t---- t-- -1- --.-------•• ,······_·_···, ___________ ·f 

I Itn lout I Legend I I Entry I Exit I 
I----.---'---f----____ • I------~-----t---~--------I 

Illode I b I I d-BCD I 
IE I lolb-BIN I 
IDRP I I x I i-input I 
IRRP I I K I I 

I I I 
I I I 
I I I 
I I I 1----------------·----1 I I I 

I nEUSB Heeded: x I I I I 
I~ --------------------1 I I I 
I HnHDI Collled: I I I I 
1- ---------__ ~ _______ ., 

I~--~-~ -.-~--,------------, 

Oescnpllon: Seeks the nus sterige denee tn iI sp~clhed sector and 
byte address_ 

Input: 
R36137 
"5 
R46/41 

Devflle hne p~lnter 
Byte In sector 
Sector 

Output (include E-Reg. l-Fhg. (-Flig If pertinent): 
E II 0 If errer occurs 

Routines [all"-d: 
VFRLIOI, VFLTY •• VFRUSB 

Stack depth R6 (nilK): 

(iUS to Error routines (.include error nUllber and reason): 

Hotes: 

Re!F W : voht1le 
1---1----1--__ 1 

10123145671 
.·--t 
IRO I 
IRIOI 
IR201 
IRXlI 
111401 
IRSOI 
IR601 
IR701 

---'----1 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

Status: R12 stack: 
.---- i ___ 1· __ 1 ________ 1 +------- ---__ t_ -- - _ -- --___ 0 

lIn loutl legend I I Entry I EXit I 
,---- t---I- - -,-------•• f--- ____ • -~_I------------I 

I"ode I be I I d-B[O I I I I 
IE I lolb-BIN 1 
IORP I I w I I-1nlmtl 
IRRP I I" I I 

I I I 
I I I 
I I I 

1--- - ------ - - __ • ___ • __ I I I I 
I IIEUse He"ded: I 
4 -----~------ ---------1 I

I I I 
I I 

I IlRHOI [alhd: I I I 1-------------- ---- ___ I i ___________ ~ I __ ~ __ • ______ I 
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fde: KR!VfU 

Author: AS 

Dutriptum: S~~~$ to • lector 'nd uritu buffer 0 on the ",n 
.tonge deYJte. 

Input: 
R36/l7 Otyf ile line pOinter 
R45/47 Byte ,nd Jtctor ,ddtUI to whlth to luk 

Output {Include (-Reg. l-Ft'9, [-fhg 1f pertinent): 
( II 0 If HPIl error (lctUr9 

Routines ('Ihd: 
VfRUKf. VfU800 

St.tk depth R6 (n,x): 

(.Ils to (rr(lt routlnes (lndude error nunbu .nd renon): 

Hotes: 

Reg: k '" YOliltile SUtus: A12 st,ek: 
f---f----f- ___ f f- ___ f ___ f ___ 1 _____ pop, f------------f------- _____ I 
I 10123145671 I lin lou11 legend I I Entry I Exlt I .. ___ f ____ t ____ f f- ___ f __ - .---. ______ opt f------- ----t-------- __ of 

IRO I I Inodel b lid-BCD I I I 
IR101 'I 
IR201 
IR301 I 

I[ I lolb-SIN I 
IDR9 I I k I I-Input I 
IRRP I I k 1 I 

I I 

I I 
IR401 1 1----------___________ • I I 
IR501 1 1 n[USB Nuded: k I I I 
IR601 I 
IR101 I 

f - _____ - ____ - _____ • ___ • 

I HRNDI (ilJhd: 1 I I 
f---f----f----f .----- - - ----- ____ pop_of .---------- --1-------- ____ I 
Rouun~: VfRUUII 

FJb: KRAVF4 

Author: AS 

Descnphon: Detemlnes hOIl hrg~ i hie "Ill be In s~ctors 
fro" bOil lilrgr th~ flle U In KangiTOO. 

Input: 
1130/31 Kanguoo directory entry pOinter 

Output (InClude [-Reg. I-Fhg. (-flag If pertin~nt): 
R2(')/21 SHe of the hie In $tctors 

Roullnes Cilled: 
VFRlP 

Stilck depth R6 {tnx}: 

(illls to Error rouunes hndude error nUMber ilnd ruson): 

1Iot~s: 

Reg: x : Yohl1le 
.- --f----t-___ • 

101231 45671 
·t---f----.-___ f 

1110 1 x,,1 
IR101 I 
IR20loo 1 
tR30lu I 
111401 I 
111501 I 
IR601 I 
111701 1 
.. ---t----t-___ t 

Roul1ne: VFSKfl 

ShtuS: 112 stick: 
f __ po. ---f---f - - ___ ---I f----- ------f------- ___ of 

I lin loutl legend I I Entry I bit I 
t- ___ I ---f ---f- ___ po_of f--------- -_I ____________ f 

Itrode I b I I d-BeD I 
IE I I 0 I b-BIM I 
IDR9 I I w 1 I-Input I 
IRRP 1 I M I I f··---------- _________ f 
I nEUSB Mnded: M I 

I I 
I I 
I I 
I I f _____________________ f 

I HAHDI (aIled: I I I 1-----------_________ of I------------f---------- -f 

flit: KR&VFU 

Ruthor: RS 

Description: UritlS d,u to the nns ,tor •• ",diun_ Putt 
thl n,u Houge de ... 1" Into p,rtnl IIrlte node before 
nndlng by tn. 

llllIUt: 
Oe ... file lint FOlnhr 
Hunber of bytes to urit. 

RJ6/37 
R44/45 
1146/41 Uh~re to obtun bytu to write 

Output {include E-Atg. l-n,g. (-fhg if pertinent): 
E I 0 if MPIl error OCtutt 
(nUt stor,Sf) 

Inforution written out 
Routinn tdhd: 

VFLTYf, VfURBK. VfUR, VFADIlR, VfLTBY 

Stick depth 116 (nil<): 

['lh to Error l'fIutinel (Include error nunblt .nd renon): 

Hotu: 

leg: II • vDlatile t- __ f ____ f ____ f 
I 10123145671 1-__ f ____ I ____ 1 

1110 I I I 
IAl01 I I 
IA201 I 1 
IR301 I 111 
111401 Uilij 
IISOI I I 
111601 I I 
111101 I , 
f---f----I----f 

Roulln~: \lfS[(T 

hIe: KR!VF2 

Author: AS 

StiltU$: fU2 .tICk: 
f---_I ___ f ___ ' --------t I ____________ f ____________ f 

I lin loutl legend I I Entry I bit I 
f ____ f---f - --t - ___ po_of 

f ____________ , ____________ • 

Inodel b I I d-B[o I 
IE I I 0 I b-BIN I 
IDIP I I" 1 i-Inputl 
IAI9 I I II I I f--- __________________ + 

I MUSB Heeded: II I 
1--- -------·_---------f 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1 HANOI (dhd: I I I I 1----------____ poop_opt f------------f------------I 

DeSCription: Seeks th nass stouge ndiUn to th~ surt of th file 
I'1!ferred to by the dnfctory entry 
contilned In the VF .[Df: held of ttl! devhle hn~. 

Input: 
1136/17 Oeyflle hne prunter 

Output (include f-Reg. I-FilS. [-Fhg if pertln~nt): 
E • 0 If error occurs on HPlt 
'nedlUII) At 5t"t of hIe 

1I0utlnes (illed: 
VfRUSK 

Stuk depth R6 ("il<)" 

COills to ErI'U~ routines (lnclude error n\ll'lber and renal'll: 

Notes: 

hg: I< : yolatIle 
f- __ I ___ +. ____ I 

101231451;71 f- __ f ____ f ____ ! 

1110 I :Kkl I 
IRlOl I I 
IR201 I I 
IR)OI I Iii 
IMOI I 1<111<1 
IRSOI I I 
IA60\ I 1 
IA7001 1 I f ___ I ____ • ____ 1 

Routine: VfS1AT 

SUtus: I-·--I---f---.--______ I 
hn loutl hg~nd I 

f --- -f- __ f ___ 1-_______ • 

IlIodtl b I I d-BCD I 
IE I I 0 I b-BIN I 
IDRP I I k 1 i-Input I 
IARP I I" I I 1---------_·----------1 
I nEUSB "Heeded: :K I 
,----------_._--------. 
, tlRNDI (alhd: I f ----_________________ f 

R12 stlek: 
f------------I------------f 
I E"try I blt I 
1 ______ ------f------------, 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
f------------.------------f 
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Flh: KR&VfS 

Ruthor: RS 

Destnpt,on: Obt.in, lhe st.1U5 of the n,lSS ctongl "~djun by 
pedornlng • seru) poll ($S! fr,lnt). If the busy bH u 
set thtn VFSTAT ohUln5 the -st.itus ,19.ln. 

Input: 
RJ6jJ7 Oevf I It line pOinter 

Output (Indud! [-Reg, l~rh9. [·rhg if pertlnent): 
R57 St,ltus byle fron nns 5tor,ge deVlte 
( II 0 If HPIl uror Octurs 

HouHRes (,lhd: 
RDVSP., VflIID •• [RRH, DATSND 

Shck depth R6 ("",,): 

(dls to Error roullnn (include error nunher ,nd ruson): 

Hotu: 

Reg: H ~ vohUle St.tuS: Ril stick: 
'---I---~'----' 

• ____ f __ - f--_, _~ ______ , 1 _____ - --- - --+-~-~~-~ -__ --f 

1 IDI2)I~S671 Itn lout! legend I I Entry I bIt I 
--1- --" ' ____ I_~_f ___ + ___ ~~~~_I ,----~--~----I---- -__ ~ ___ I 

1110 1 I ItIodel b I I d-OeD I I I I 
IR101 I 
IR2(l1 1 
IR301 HI 
IR401 I 

IE I I ° I b-IHH , 
IORP I I I{ I I~lnputl 
IRRr I I I{ I I 
,-- --~----~------- ----I 

I I II 
I I 
I I I 
I I I 

IRSClll 01 I nEUSB Heeded: II I I I I 
IR601 I • --- -- ~--~-- --~ ---- -- ~f I I I 
IR101 I , IIANOI (.Hed: I I I 
+---+----,--~~, f~~-~~~~ -~---~------- • _____ -----~-+ ____ ----- ~~- f 

Routtne: VFIAI)t 

flle: KR8.VF1 

fI~tho~: RS 

O~scHpllon: ReLllnds the n.s~ sto~age ned lUll (iSSUes a DDl7) and 
unt.lh and unhstl!ns the nass storage devln. If .. preVIOUS 
error has occurred .nd { ~ 0 on Input then the d~vin is 
only unhlked ,lind unhstened. 

Input: 
R36fJ7 , Oevhle hnl! POllltH 

~ 0 then devlee IS relfound 

Output {Indude £-Reg. I-fhg, (~F1"9 11 pertJntnt): 

Routines (died: 
OOlRtP. VFUlD. 

(aIls to Error rauUnes hnclude error nunlu!. and renon): 

Nohs: 

le9: K ~ yohtJle 
--,----t-~~-I 

1012]145£.71 
'-~-I--~-.--

1"'1 
IRIOI 
IRt'OI 
IRXrI 
1~401 
IR501 
IR601 
1~?OI 
.---.--~-.-

I 
I 

I 
,I 
I 
I 

Routine: VfTInf 

Status: RI2 stack: .-- ~~I--~.--~.---~ ____ t 1---------- -I----~----~~-I 

I lin lout I leg,nd I 1 Entry 1 EMIt I 
t- ___ t ---.- __ t_ -------1 I----~--~-~--, ----~-----

Inodel b I I d-8(0 1 I I 
IE I i I I b-61N I I I 
IDRP 1 I 2 I I-Input I 
IRRP I J II I I 

I I 
I I 

1- --- --~- ------ - -~~~ __ t I I 
I n[USB Needed: K I 
1- -~- - ____ ~_~ ______ ~ __ t I I 

I I 
I IIRNDI [,1Ued: I I 

------ ---------~--t 1- -- ---~-~~ --I--~~--______ t 

Author: AS 

Description: 
II plus roul1nr for VfTRD. 

Input: 

Output (intludl [-Reg. Z-Fhg. C-Flag if pertinent): 

RoutInes (.lled: 

Shck depth R6 (n)I{): 

(dh to Error routinn (include error nlmber Ind reUDn): 

Notes: II plu; routine for VFJRO. for input/output plr,",te" 
and rlguter uSige Sf~ VfTAD. 0(1 not till fron outude 
tlElAIlII. 

Reg: K : vohtlle 
I---f----.----f 
I 10123145671 
.---t~-·~' ____ f 
IRO I I 
IRIOI I 
IR201 I 
IR301 I 
IR~OI I 
IRSOI I 
IR601 I 
11701 I '---I- __ ~f~_~~t 

Routlne: VflfltM 

hle: KR8.Vfl 

Ruth(lr: AS 

St.tus: 1t12 ltatk: 
I-~--I-- -1---.--------+ 1 ~- _______ ' __ 1 -- -------. __ I 

I lin lout! leg~nd I I fntry I Exit I 
t ~-_~ f- - _I~-~f~~_~ ___ ~t .--~~----~-- ~I----· --~ __ ._. 
Illodel I I d~8CD I 
I[ I I I h-BIII I 
IDRP I I I !-input I 
IRRP I 1 I 1 
1----- --- ----- --- ---~-. 

I I I 
I I I 
I I I 
I I I 
I I I 

I liE USB Need~d: I I I I 
t ~ -- ~---~ -~~~-~~------ • 

I IIANOI [~lled: I 
I I I 
I I I 

f---- -----~---·-------I 1 ~--------~ __ I-~--·~ ·~·---t 

DeSCrIptIon: Converts lnternd ".ngaroo tine into lIf fornH .and 
puts it In neuory. 

Input: 
RJ2I3J Uher!! to put converted tIne inl(lrn~hon 
R~4/4? Internd Une to canyert 

Output {Include [-Reg. Z-Flag, (-Fhg 11 perOnent): 
R32/3) PaInts Just after canverted One Inf(lrl'liltion 

Roullnes {dhE!: 
SVSJSB, OC(lOK 

St ,lick depth Rli ("iK): 

(llls to Error routInes (Indude error nUNbH •• ld reuon): 

Notes: 

Reg: K ~ volatile 
I-~-I----I~~~-I 

10123145671 
f-~-I----'----' 

IRO I I I 
IRIOI I I 
IR201 I I 
IRJOI bbl I 
IRQOI KIhHI 
IRSCI M~HKIKHHKI 
IR601 I I 
IR]OI I I 
.---I----'~---+ 

Routine: VfT~Hl 

Status: R12 stack: 
I - -~-.~-- .~~ -.~~~. __ --, 1- --- - ~--~~~ -,~-~--~~-----f 

Itn lout! legend I I Entry I bit I 
.- ---+---f--- .--------. I--~·-~~--·-·I- ________ ~ __ + 
,nodel I I d-B[D I 
1£ 1 I I b~8IN I 
IDRP I I 401 1-inl'utl 
IRRP I I 321 , 

I I I 
I I I 
I I I 
I I I 1--------__________ ~~~I 

I n[USB Heeded: II 
1- -- ------- - --~-. ___ ._. 

I HRNDI (~llfd: 

I I I 
I I I 
I I I 
I I I 

f ----_._ --.----_~~ ____ , +--- - -~~-_ -·-1-----·_-- ___ , 
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I 
f1l1l!j 

Author: AS 

Ducnpt1on: lr.anshtu i klnSlroo flIt type into an ur fill 
typr. Obhlns the Kangaroo hIe type fron • King;InIO \hrt~tory 
entry. The lJf fIll type is put Jnto vr .rTY In the devftlr 
linr. If th. K.angiroQ hlt type 11 not ",inl r~ne def 1lled 
then VrTRIIL ISsu"es that a LEM flle eruud 1t. ,nd th.rdou 
ISsues a HRNDI call for th, UK flle to intl!retpt Ind 
tr~nsht~ the flh t,P', 

Input: 
n0/31 K,nguoo directory entry pointer 
RJ6/31 Deyfih hne pointer 

Output hncludr [-Riog, l-fllg. (-FhS ., pertinent): 
E tI 0 If VflllNL unnot transbte the file type (no 

one lntl!rtfpt~ the HRNOI ull.) 
<VF.HY> UF fllr type 

AoutInes Cilled: 
IIRNDI 

Shck depth Rli (nl!!): 

[aIls to Error rouhnn (include error nunber ,nd fuson): 

Notes: Issues. HRNOI nHlIlth the event V.LfTY 

Aeg: !! " vobtl1e 
�---1----1----1 

10123145611 
I---I---'I-'--i 
IRO I I I 
IR101 I I 
IR20I!! I I 
11130111 I 111 
111401 I M>\~I 
111501 I IIMI 

IR601 I 1 
IR701 I I t ___ t ____ f ____ • 

lIoullne: VFUTLi 

fIle: KR&VFR 

Ruthor: liS 

Description: 

SUtus: 1112 SUck: 
.~--- i_ --I---i --------f t- _____ - ---- -, ----- - ------1 
I hn loutl hsend I I Entry I EMu I 
1--- - i --- i ---1---- --- - i i--__________ t ------------1 

Illodel b I I d-BeD I 1 1 I 
If I I a I b-8JN I I I I 
10RF I I ~ I I-lnputl I I I 
IRRP I I II I 1 I I I 
1---------------------, I I I 
I II[USB Heeded: II I I I I 
1--·------------------1 I I I 
I H~NIH Called: H I I I I 
1- ------- - ----- ------ - f f-- ___ • ______ i __________ --I 

Reids or 1100l10rs bytes fron i uss storige deVice. If rradlng 
stores the bytes In RRn. If "onltorlng. decreMents i countH 
for eath d~u fril1e ,,1I)(h triVers!s the loop. Uhtn the counter 
Il!fOes then i NRD IS senl. 

Input: 
R36/31 
",0 
1144/41 

Devhle line pOinter 
Aeid/nomtor rt~9. If 0 then read tlode 
Rud node: Sitle is VfRURO 
nOIll tor node: A45/47 is the nutlber of bytes 

uhlch ulll triverse the loop. 
~utput , (Include [-Res. l-fh9, (-fI.g If pertinent): 

II 0 If HPH error occurs 

Roullnes Cdled: 
DD1R[P. ROVSDI, VfUR[2. 

Stick depth A6 (nail): 

{ills to Error muttnn (Include error nunbu Ind ruson): 

H(ltes: 

Reg: H ' vohtlle 
0-·-1·---1----' 

10123145671 
f-_-+----f----. 

IRO I 
IRIOI 
IR2011 
IRJOI 
IR401 
IRSOI 
IRWI 
IR7()1 

, 
I , 

I 111 
111111 
I xxi , , 
I , 

f---+----f----+ 

R(lutlne: VfUII(2 

Status: R12 shc~: 
I----f ___ I---'--------. t·-__________ I __ ·_ 

\tn loutl Legend I I fntry I bIt 1- ___ I~ __ f- __ + _____ ~ __ t 1--__________ f· • __________ • 

Illodel b lId-BCD I 
If I I ° I b-BIN I 
IDRI' I I H I I-Input I 
IRRP I I H I I f ____________________ of 

I n[USB Need~d: H I 
1---------------------, 
I HRIIO! (ilhd: I ------. -----1-- ---·------f 

Hlt: KR&J<U 

Author: AS 

Description: R plus routinl for vrllTl. 

Input: 

Output (include [·Reg. l-fhg. C-Fhg if plrtintnt): 

Routines (,lId: 

Stick depth R6 (n,x): 

tall1 t~ [rrur routines {intlud, error nunber .nlt "non}: 

Motes: he VfUH for Input/outPlJt par,neters ,nd registtr uugt. 
00 not VfUTLf fron outudt thl IIfUlon 

Aeg: x ~ YohHle + ___ f····I ____ f 

I 10123145671 
I---f ____ f ____ f 

IRO I 
IRIOI 
IR201 
IRlOI 
111:401 
IR501 
IR601 
IR701 
f---I----I----I 

Routine: VfUACN 

flIt: kR!lJfR 
Ruth(lr: AS 

Stltus: RI2 st.ck: 
f -.- - i ---1- -- f--------t 1------_ -----t-··---·-----t 
I lin loutl legend I I Entry I bit 1 
f ___ of - --I---f------ --f f- ___ • -----__ t---------- --I 

Illodel I I d-BtD I 
If I I I b-BI!! I 
IDRP I I 1 i-Input I 
IRRP I I I I 

I I I I I 
I I I 

1------ ----- -~------ --f I I I 
I nEUSB Needed: I 
t- ------ ---._ ---------1 
I NANDI (dIed: I 

I I I 
I I I 
I I I 

1-----------_·--------1 f~··-· __ ··· __ •· __ ·_· ______ t 

DHcripllon: n(lnltors or reids byt@5 is they trav,} .round 
tile loop. If re~dlng tll~n byhs are stored 1n nenory. 
If nonltonng then a counter lS decre"enhd. Uhen the 
counhr lerOes then ~ HRD fr~Me 1$ $(lurced. VfuA(2 
'S5unH that the cdler hs sint ~ DDT)( and an SOA •• nd that 
a reoeyed d~u frane IS In A56/57. If 111 nonltor node 
VfU~(2 ~lll put auay A57 in nlHory. 

Input: 
"'0 
lin /l1 
R44/47 

nenltor/rud fhg: If 0 then read 
Devhle hne pOinter 
Reid node: !i"t is VfRURD 
nOnlter Hode: R45/~7 15 , counter telling 

hou nany bytes should 
tnY!rsl' the loop. 

R56/57 Fr;l!1e recieYfd by cdler 
Output (Include [-Aeg, l-flag. C-f1~9 if perhnent): 

E t 0 If "PIl error occurs 
<tle"ory> nodlfled.f In read node. 

Routines Called: 
OATSNO. UIiTlIHL. Vf8SVI, ROYSHO. [RRlt 

Stick depth R6 ln~x): 
(,115 to Error tcutinn (intlude error nunber ;100' renon): 

fienerltes error 57, bad tranSnlSSlon, If a prtHatll!'! 
ETO IS reC!eved. 

Notn: VFUI!C2 lIiS added to fi!t bug M963, the Llf phySical 
.ttobutes bllg. In the ""nfra". VfUAC2 is only c.ll@d 
in rud HodI' to reCleYe bytu ,ent In response t(l a 
0016 or 7 cO"nind. 

Re9: x : volatile Status: R1Z Shell: t---' --__ 1_ ---, 1 ____ , ___ 1 __ -f--- - -~--. 1------------i------------1 
I 10123145671 I lin loutl legend I I Entry I fMit I 
.---1----1 -f f----f---I---i---~----. t ----__ -. _···t _ ------ ____ Of 

1110 I H>l1 I110del b I I d-8[o I 
IR101 I IE I 1 ° I b-BIH I 

I , I 
I I I 

IR20Il I j[)RI' I I K I I-Input I I I I 
111301 I 111 IARP I I x I I 
II','",", I "',', II +---------------------1

1 I n[US8 IIHded: 
IRrol I I 1------·--------------. 
IR701 I I I HIINDI C~lled: I 

I I I 
I I I 
I I I 
, I I 
, I I 

I---i----f----l t--------------------· i t ____________ t------- _~ ___ I 
Aoutlne: VfUBUO 
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FJle: k!t&VO 

Ruthor: AS 

DUtrlptlon: hun. DDl2 .nd doses the uctor on thl IIUt 
t10r~g! d~vlc~. 

Input: 
1136/31 D~vftJe hne pointer 

Output (Indude [-Reg. Z~Fbg. C-fbg if pertinent): 
[ M 0 If HPIl error occurs 

lIouHnes tilled: 
VFlRO., "fDOll, Vr~RCl 

Stack depth 116 (n",,): 

Cdls to Error ruutines Itntlude error nUHber .nd reuon): 

Hohs: 

Reg: II • yo].tJie St.tu5: R12 Slick: 
1 -_t ____ t ____ • t - - --. - - -. --_1 ____ • ___ • t-- _ • _______ - t -- -- - - -- ----I 

10123Wi671 I Itn loutl legend I I [Mry I exit I 
t ___ I----I----1 I----I ___ .---t- _______ , t------------.-
lItO I I Inod~1 b I I d-8W 1 I I 
IR101 I If I I 0 I b-8IN I I I 
IRrol I 
IR301 111 
IR401 I 

IDRP I I x I 1-lnputj I I 
IRRP I I x I I I I 
1------------- -------t I I 

IRSOI I I nEUSe Ne~d~d: I I I 
IR601 t 
IR701 I 

.-------------- I I 
I NRNOI (.II~d; I I 

-1-- -------t ___ ---------t 

Routine: VFIJDOP 

flh~: kRt-VFLI 

Author: AS 

DHcnptlon: Sends out d",. bytes on the loop. Rssulles that the 
~~lIer h.os done .ny othH necessuy setup. 

Input: 
R44/45 Nunber of bytes to send out 
R46/41 IIhere to obUtn those bylH 

Output hndude [-Reg. I-Hilg. (-flag If pHhnent): 
[ j;I 0 If NPH error occurs 

Routines (.Ibd: 
OIlIRP, 

Stack depth R6 (nul: 

(~l1s to (rror ruuUnes (Indude error nunber lind reilson): 

Notes: 
ARP/oRP output .are only y.l1d if [ • 0 

Reg: I< • ~ohtlle 
.---,~---+----I 

10123145611 
.---+----1-
1R(l1 11111 
IRWI I 
111201 I 
IRJOI I I 
IR401 111111 
111501 I xl 
IR601 1 I 
\11701 I I +---I ____ I ____ t 

Routln~; YfURlIK 

SUtUi: 
+----l---l· __ t ________ • 

hn loutl legend I 
+ ____ t---.--- .. --------I 

Inode I b I I 11-8(0 I 
If I I 0 I b-BIN I 
loRP I I 2 I J-Inputl 
IRRP I I ~41 I 
.---. --------------·-·t 
I nEUse Ne~d~d: K 

I----·----------------t 
I NRNDI (.lIed; t ________________ • ____ 1 

1112 sta~k: 
t _____ -------t------------t 
I Entry hIt 
t---------·--. --.-.- .• ---. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
.--- 1-

Fih: kll!YFIl 

Auth~r: AS 

Dncription: Sets up the \/F .0HlliI'lI 'nd the 11111 nor,gt dtvice 
in IIrHe only lIode. ilntfS bYU$ to thl IIUI storagl! lIt!flun 
"nd then updatu the nediu!! poutlon 1n \/F.LOt. 

Input: 
R36/l1 
1144/45 
1146/41 

Devfile line pOinter 
HUHhr of bytes to IIrH. 
IIhf", to obt.in bytes fron 

Output (intludt E~lIeg. Z-Fbg. C-fhg if pertinent): 
E M 0 if error occurs 
(lldiun) 8ytl!l IIritUn (y.ltd if E ~ 0) 

Rou1inet tilled: 
VFLTY •• VFIIR[C, VFIIII, VrRDDR, VFU8Y 

StIch depth 116 (11'"): 

edit to Error routinu (includ~ error nUMber .nd !'tuon): 

Hotts: 

Rig: I( = yohtJIe 
.---t----.----. 
I 10123145611 
1---'----1----1 
1110 I 1(1(1 I 
IRIOI I I 
IR201 I I 
IR301 I HI 
IR401 IUill 
IR501 1 III 
IRWI I I 
IR701 I I •...• ~.--.----+ 
Routine: VF~R 

hIe: kRt-VFLI 

Ruthor: AS 

Shtus; RI2 'hck: 
1--- -. - __ t_ ~-I- -----•• + .--~. ------- -t--______ '---1 

I lin loutl leg@nd I I En1ry I bit I 
+~·--+---t---.--------t t------------I--·_··~· ____ • 
Inodel b 1 I d-BCD I I I I 
IEllolb-8INII I I 
IDRP I I I( I I-Input I I I I 
IRRP I I II I I I I I 
,---------------------1 I I I 
I nEUSB N~eded; II I I I I 
1---------------------. I I I 
1 HANOI CdIed: I I I I 
1- ------ -- - --- ---____ ~. t·· __________ , ____________ • 

Descrlpllon: Puts the VF nithIne In partul II.ite node by 
el<~nInlng the VF_RSLI Flag and posS1bJy buklng the nedlu!! 
up 1 sector. The niSS storage device IS put into partul 
IInte node II1th a DOl6. 

Input: 
R36/37 Deyflle line pOinter 

Output {Include E-Reg, I-Fhg. (-fhg If perhnent): 
E M 0 IF NPIl error OCCUl'S 

RoutInes (died: 
VFRUSK 

SUck depth R6 (l1l1Kj: 

(dis to Error routInes (include errur nunber ~nd re~son): 

Notes: 

Reg: K : yohl1h 
.---.----+----1 

10123145611 
t---t- --1- -I 

IRO I 1(111 II 

I~~I I I 
IR301 I ill 
IR401 I 1<1<1<1 
I!lSOI I 1<1 
IR601 I I 
IR701 I I 

Routine: Vf~RU 

St~tus: 
t - --- l--_l __ ·, _____ ---I 

lIn 101,111 legend I 
• ~- -- f ___ t --- + - ---.---. 
Inodel b I I d-B[[I I 
IE I I 0 I b-BIN I 
10RP I I I( I I-lnput1 
IRRP I I I< I I 
.-------------- _______ t 

I nEUSB N~~d~d: K I 
1 - ----~ ____________ ---I 

I NAHoI {lIlled: I 
t------------------···t 

R12 stack: 
.-----__ • ____ t ___________ • 

I Entry I [1<11 I 
t - .------ ---- .. ---- - - - - ----. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
1- _______ ----I _ -- -- -- _ --~-+ 
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hie: kR&Vr'-l 

Author: AS 

Destnptlon: (loses the sutor on the n,s; 510r'ge df~lte. 
hsues , DOla. 

Input: 

Output (include [-Reg. 1·f1ag. (-rtag if pertinent): 
[ .. 0 If "I'll error oecu" 

1I0utlnn (ailed: 
I)DUlEI' 

(dh to [rror routlnes (Include error nunber ,nil' rellon): 

Nutes; 

Reg: w • yolltlle Status: R12 sUck: ....... _-.----. .--__ • ___ t __ ·.·_···· __ 1 1-__ • _ •• ___ ._1 ____________ , 

I 101;>J145611 hn loutl llgend I I Entry 1 blt 
t ____ f ___ t --_f ___ - ____ t 1--__________ f __________ --I 

IRO f I Inodel b 1 I d-8CD I 
IRtOI 1 IE I I a I b-BIIf I 
IR201 1 'DRP I 1 II I I-Input I 
IRJOI I IARP I I II I 1 
IRIIOI I f---- ----- --------- --_f 

IR501 III I "[USB Needed: II I 
IROO1 I t _________________ ----f 

IR701 I I hANOI (died: I 
.---t----.----. f---- ------------ ____ of 1- - __________ I ____________ f 

lIoutlne: \lfURQI 

FIle: kl!&Vn 

Author: AS 

DeSCrIption: Untes out 32 !lyles fran th, vr _(DE held of the 
d!"h1e 111l!_ 

Input: 
Rl6J]7 Devflle hne pOinter 

Ilulpul (Include [-Reg. I-Flag. [-fllg If perunent): 
E II 0 If NPIl frror occurs 

Routines (.iled: 
VFC046. VfRIIUR 

SUc~ depth R6 (n.x): 

(aIls to Error routines (Include error nunber ind ruson); 

Notes; 

Reg: I< = yohhh Status: RIl stack: f ___ f ____ • ____ • 
f---- t ---t ---f-- ___ v_of t- ___ --------f--- ____ v_v_of 

10123145611 hn loutl llsend I I Entry f Exit f 
t----t---f ---f---- ----f t-- __ --------t----- ---- ---f 

IRO I I 
IR101 I 
11!201 1 

Inodel b I I d-B(D I 
IE I I 0 I b-BtH I 
IDRP 1 I I< I i-Input I 

I I I 
I I I 
I I I 

IRJOI 111 
IR-401 I 
IRSOI I 
111601 I 
111701 I 

IRRP I I" I I 1---------------------f 

I nEUSB Needed: " I f-- __________________ -t 

I HAIIDI (i1bd: 

I I I 
I I I 
I I I 
I I I 
I I I 

.. ---t----f--_ • --- ---- -----1------------t 
Routine: VFURDE 

Fjlt: ICR&1/f1 

Ruthor: AS 

netCnptlon: Stekl to the input addl"lll and IIrit .. th' \IF_cDE 
u" Il2 bytes) of t~ dtvfill Unl! to thl n.a ... tor'gl 
",diU". 

Input: 
U6/)7 01'1011 lilll! pointlr 
R45/41 Address to IInte Vf .(DE 

Output (include E-Rtg. Z-fllg, C-fIag if pertintnt): 
[ • 0 if HI'IL -,rror OCCII" 

Routines hIled: 
VfRl/Kf. VfIlRO-

Stick depth R6 (nl.ll): 

Hates: 

Res: II : vobtile 
I---t----I----I 
I 10123145611 
t---t----t----I 

IROI 
IRIOI 
IR201 
IIIJOI 
IR401 
IR501 
111601 
IR701 

I 

I 
<11 

iill 

! I ___ • ___ v. ____ t 
RouHne: VfIlRO-

File: kR&Vf1 

Ruthor: RS 

Status: RI2 ,t.ck: 
I-___ f ___ f __ ~f .. - ____ of f_· __________ t- --·--------t 

I'" loutl lesend I I Entry I hit I f ____ t ___ t ___ t ________ I f- ___________ t ________ vv __ • 

Inodel b I I d-8CD I I I I 
1£llol!l~8INII I I 
IORP I I II I I-Input I I I I 
jRRP I I II I I I I I t _____ v _______________ • I I I 
I nEUSe Nnd,d: II I I I I 
t-------------------·-I I I I 
I IUINOI [ailed: I I I I 1----_________________ • f- __ ~ ________ f-_v _________ f 

DeSCription: (.aUs VfUROI uung the current d)rectory lorillon, 
Vf .[OL. as the addre~s to 5ee~ filbert. 

Input: 
R36/37 Ilevhle hne pOinter 

Output (include E-Reg. l-fhg, [-fllg if plrunlnt): 
[ • 0 If Hl'll Irror Oc!urs 

Reutines Called: 
VfUROl 

Stl!~ depth R6 (lIill): 

C.alls to Error routines (Includ, 'fror r\lDlber .nd ruson): 

Notes: 

R,S: w : vohule St.tus: RI2 sUc$,: 
1---1----1----+ t ----+---f ---I ___ v_v_of +- -----------. -------- -·--f 
I 10123145611 lin loutl le9!nd I I Entry I hit I • ___ f ____ t ____ f t ____ f ___ f __ V. __ ._ .. __ • 1-_· ______ ··_ f _- __ -~ ______ I 

IRO I 11111 

I:~I I 
IRlOl I 111 
IR401 I lC~"1 

,node! btl d-BCO I 
If I lolb-BIN I 
10RP I t x I I-Input I 
IRRP I I II I I 
1--- --------------- ---I 

! 
I 

IR501 I I 
IROO1. I I 
IR101 I I 

I nEuse Nuded: II I • --v -_________________ t 
I IlRNOI Calhd: I 

I 

I I ___ f ____ I ____ f f ___ • __________ .. - ____ • f ____________ f __________ ._ t 

Routine: VfIlR[( 
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file: KR&VFII 

Author: AS 

Descnptlon: Puts the VF nuhlnl! Into IInte node .and hIls into 
VfDD12 . 

Input: 
R36137 DevfJlI linl ptlinter 

()utput {includll1 £-111'9. l-FIag. (-Fhg if perUnnt): 
E M 0 If HPIl errtlr occurs 

IIoul1nes Called: 
VFDDl2 

Stick depth R6 lnix): 

CaUs to Error rOllttnn (Include error nllllber ;lnd rl'lson): 

Hates: 

Reg: ~ " vtliahie 
i---t----I----I 

10123145671 
I---i----I----I 

IRO I ~>:I I 
IRIOI I I 
111201 I I 
111301 I Ii I 
IMOI I I 
IR501 I xl 
IltfiOl I I 
111701 I I 

St~tIlS: 1112 suck: 
1----1---f ___ i ________ 1 1------------1--____ ---___ t 

hn lliutl hgend I 
I----f ---I---I--------i 

Inodel b I I d-8CO I 
IE I 101b-8IN I 
10llP I I II I I-Input I 
IAIIP I I II I I 1-------______________ 1 
I n[USB Heeded: x 
1---------------------1 
I HANOI ( .. Iled: I 

I Entry I Eut I 
1-------,-- -1-- ____ _ 

I 
I 

I 
I 
I 

I t------- --------------1 1 ____________ 1 ____________ 1 

1-------------------1 high addre&sn 
I I I GOSU~{~~~1JRM I 
I I 
1-- ---- - - --------.- --I 

I 
I 

I 
I 

FORltI[Y.T 

••• 
RESn[n 

-------1 

I II I I I 
v v w w I 

unused I 
A lI!n~rr II 

I III 
--------1 

1112 st~ck I 
I I 
1-------------- --- --I 
I I 
I enYlro""ent I 
I suck I 
I I 
,,- - ----- -- -- ---- ----i 

I I I hles I 
__ Of 

dlTectory ! 
-------------- ---I 

systeM 
v~rublu 

I 
I 
I 

1-------------------1 lou iddresses 

B~sl(~lly nenory conslst$ of tuo ir~iS of nenory grolll1l9 tOllMd 
Uth other 1I1th the unallocited regiOn In betlleen. The dlocatlnn and 

Roo lie "or)' Dotu"ent hp ptrite 7/2911982 I'~gf 2 
reha,f 01 "pnHy In uth IrU U undH the ,0nlrol of SPI'DflC nenory 
roullnes. I lIouId (ilullon the u~er not to try to tltCulIyenl Ihe use of 
these routlnl'5 HnCf the shghtest nudge to the preCirJOuS bdinCt of 
Kingnoo' ~ "ellory could be f H~l. 

For the plI'pOSU of thiS pipe. up. hl9"l'r ilnd ibove nun h.ger ~d­
drl'SSU ind dOlin, IOll~r,ind beloll npin ~niller .ddrI'SsH. lhe conwen­
tion of iluiys dUlling nenor)' ulth the hlg"ut addresses ill the top 01 
the P_PH "Ill be idhered to throughout thiS docunent. lop .nd botton 
uSII~lly reler to iCtlyP and IlOnaCtHI' ends rtspHllvtly of sUck-like 
~lru(turH ~nd do not nein to Inply higher 0' IouI" iddreHe~. The 
ler" upper "'''Dry nfers 10.11 Ihe re5er~ed neNory ibo"l' thf untl~ed 

k.ng'roo 
II!Nory 

nanagenent 
docunent 

·0000 

"nenories, 11gM tht comers of Ny Kind" 
-fro .. the nowie "lhe lIa.y lie lIere" 

Thl Ovudl layout of nenory 

!\eIlOry is diwided into the eight regions. heh of thtst regions 
lIill be discussed in the p~per to folloll. 811t li/'1it to give YOIl in 
idu of hOIl it n dl hid Ollt, here IS ;I snaIl nap of lIenory. 

Irei! of "2nory. The tUI1 louer neMory reFers to .II the l"enrved 
nfllory beiol.! the unused irea of nenory. lhe inplll1nenlor lall be 
distinguIShed fro" the user or BRSIC lI$er by bung the IndiVidual who 
prograMs In ~ssenbl2r ;IOd mtencts 1.Ilih Ihe systen .t Ih.t level. 

Roo nenory flocuMenl hp pirate 7/2911982 page 1 

Tht GOSUS/R[lURH Suck 

for eyery pendlnl RETURN of • GOSU8 there IS an entry on the 
(i{lSUB/R{lURH Glick. he stu\< 9ro~s dOlln 10 10"1" ~ddreHU pushing 
the ~nn(n "1'3 before 11. A f:,{JSUB entry IS ~I" bytes long Ind IS 
In Ih follOlllng 10rn~l: 
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Illil!I 

offnt lin o , , , . , (vncHon 
",htl.", fUum .ddren (RIO reI. to IIlIfJl£l 
reh11 ... ' P[li (peR rtl. to !lHFIU) 
GOSUB type fh~ uhich hu one of thtst Yllu.~: 

1f highest bn 0 then it conti!n. ON 
liMA f .. ,lMber. 

if only hlghtlt bit il ttt thtn thn 
GOSUB Intry il (or I regular 
6OSUS. 

if h1Shrst bit II ttt .nd the rtilt b 
nonnro thtn the nunb,r ignoring 
th, h1gh btt IS thl! ",htlv! d­
drt .. of tht ON ERIIOR Itnenent. 

Tile follollill9 In! lOll' Inport.lnt pointers in this ",Ion of 
11l!lIor)'. 

lUR~~: &OS~~iRE~~I~e:~~~:~bh Imllon ill RAn .nd the botton of 

IIK111111 - thl! top of the GOStlll/IiHURN shtk. ThIS II ~here the 
neMt t;OSUB entry LIQuId go. 

LGUH - nfhet into th' tnyironllent to , one byte qUlnti\y for 
the mmhr of c.oSUE!'s petld!"! In the current running 
progr ..... 

Th routIne th.t both dloutu Ind telusn "'nory in ttlh Irt. 
lS (;{In[n. 

GETnEn - A poutlve sue .lhcates MeMOry In the GOSUB/STA(K 
aru. Negallv! 51le duUocates the space. 

Roo "enol)' DoeuMMt hp pnate 7/29/19B2 page 2 

RESMEn lI.u 

This irU h the ~ost error prone of all the MeM01)' "gions. The 
inportant variables In thIS regIon .are: 

NXTIITN - the pOInte' 10 tile bottoll byte In tile IIE5nEn .a".a. 

hOllever to .a1l011 NEH. FOR. TIl .and ST{P to get it the vliues In thl! 
fOR entry .. hul\ can only bl! found by dIScovering IlhH@ tile top of 
thE!' FOR sh(k 15. RELnEn's are found; 

1. In the beginnIng of POPENV. IhlS routine IS c.alled for ek­
e{utIon of the ENlI tokE!'n. 

2. it GORTN. uhah IS taUed at the end of hnes, NEltT, GOIO, 
and GDSUB. 

1. u the Al5HiN code. 
4. in (iHOII .. hlch IS caUed at the b9lnnlng of the 10 and STEP 

tOhM. 
S. In the BASIC to TEKT and TEKT to BASIC t,.,nsforM code. 

To furthn tOnplle .. le thln9s, as HultIple (RLLs .are Hide neu 
hyers. of FOR shck Ind REsn[n .aru ire hid doun. fhe sue of the 
neu FOR sUrk ;lOd the SIZe of the scratch Henory consunned a" 
n'corded In nth lieu enVIronnent. After ley", • .,} cilis the R(sn(n 
arE!'. Hay look lIke thn: 

ling P!ln 

, 
I ~~~~~ NItTRTN -) • ---- ______________ f 

FOR/NEill 
~t.,ck 

I resHyed 
I sHitch 
I "e"Gry f---- ______________ i 

I FO:~~~=T I 
• ---- ____________ f 

'
I 

LAlfRJL -) t---­, , , 
HenDry 

unused 
Henory 

Roo nenory Doeunelll hp \Hute 7/'29/1982 

fron earlIer cd-

(utes In enYIrOnnent) 

fron CUr"nt progra" 
hl2es In enY!rOllnent) 

lhe Inportint routines for thIS regIon .are; 

[IIN)!T - ddetu the top entry of the (OR St;lC~ 
(;IFOF· does i REUlEn ind then fetches the Inde~ viruMe fron 

the tDp entry In thE!' rot shc~. 
HonORE (Inc.al hbe} In IIH&fOR) - [reatu thf rOR entry. 
IIsn(n-" reservll'S RS6 bytes In thE!' R[snEn iru rtCGrdlnq the 

anl'ur,' ~tDrll'd In the envlrOllnfnt. 
IIs,,(n= - reserves 1156 tytl's In the fi:(SnEn i.U rec ordlng the 

a"{lunt stoted In the ~nVHnnMent If tile f flig 1$ ut. 

UfoIAll - ttt. pointer to the top 0' thl REsnEr! lrea. lhu il 
~Irt tl'll IIOlt OIClnt FOR entry il I"pleted to be fOUl'ld liND 
Wlrt to hnd the U ... t bytt of lhl HOlt rttlntl), .Uouted 
.[ratch Iplee. 

f.FeMT - offill into thl IlIyiro"""nt tn lone b)'tl qUlntity for 
thl nUMber of FCII'. pending in the current running progran. 

In thil 4I,,1t livil IllllllUneousiy the FORIHEIII IlIl1:k .nd thl 
Icratch n,H01)' hup flnoun .. RESnl:n (reUl"\IId Henory). Evln tllollgh 
then 1110 (unehons of neHory COlkllt in thl line .re.a, let III 
tnat theH separltely for I MOntnt Ind tMn resolve the confUet, 
th.t lIill .rilf. Tht FOR entrlu .are plaud In lUck lJkl ("hlon 
in the RESnEn are. grolling dounllard into unu.ed "'HOry. 

FOR entries InI! 22 bytl quantltiu thlt cont.in: 

ofhet .iu o , , , . , 
, 
" 

function 
relative PCR (relatiye to RNfJLE) 
I1'htJve 1110 Il1'htivt to IINIH!) 
I1'hliYI! pOinter to VPA entry for indek Yariabl, 

(r,htl"e to RNflL£) 
t,""n.tlng "dul! for loop (.tack nUllber font.l) 
incl"1!lItnt v.alue for loop htlck nUMber fornat) 

fOR entries .IIr. trutrd by I taU to RSnEn- in the fOil token. If 
the fOil code .att'MPts tn pl.ce a FOR ent ry for I vlriabh 111011 
loop IndeM .VirlabJr IS .already und by I pembng FOR thtn the old 
FOil entry n dehtld ulth the btlp of (On before the nl!lI one il 
cre.ated. lhe top entry In the FOR Stick u destroyed by thl routIne 
[I<NKI. 

lhe RESn£n al"1!a h .lso IIhre urateh n'nory un be hid. A cill 
to an .all0Clt101l routIne pushes dOllll the LAVAJl pointer and retuml 
11 U I pOInter to the nellly Icqult'ed neHory. Uhfn RESnE" '1"1!41 il 
ippropruted the ~"ount t~ken Ii usually added to .a runnIng totil 
kept In the current enVlronnent. A flag In the aquisltlon routine 
deternlnes If the SIZe IS to br ~dded. Uben MeMOry is relund lIith 
the RHnEn .tatenent, the ~nount of Henory th.at lias sunned Into the 
specul Ioulion In the current enYlronHlllt uBI be relened. 

The scratch MeMory is used for InterHedute rllult •• ucb .. 
string Yilues "turned by functions like OlliS and the stnng COII­
utenltlon operator. Scritch IIIInory 1I also uud for fornattIng 
nunbers for Olltput. 

Th, questIon that nOli nisu il hOIl un thl R(SII(n artl contun 

Roo neMOry DOtUHent hp pHate 1/29/1982 pag! 3 
both scratch Mlnory and rOR .tack? lh, anluer II: not nsilyl 
Uheneyer the Most recent fOil tntry netd5 to be found It is nsuHed 
that it 15 it the bound~ry of the unused l'leMory and th lI[sn[" 
area. This inplIes that thert is no str~tch MenOry on the tllp of 
the fOR .Uck to iMpede th f'tching. This 11 done by calling REl­
"En IPpOKJI'lltely one lillion tines throughout hngaroo'. inter­
prltition 100pi For instance, RUllIn's nn be found It the tnd of 
nch statenent, intludillg It-signs, 1M blforl each ekpnl!ssion in • 
fOR sUlenent. lhe effect that this has on the inpleHentor is he 
Cln't. for fHanple. iuune that iny jllforHat10n phted in the R[S­
nfn irU 11111 surVlve oyer st~tenent bcundlrll!5. This lias necesury 

REStON - reserves the ~Mcunt of Menory speCIfIed In the byte 
fo11ou1n9 the JSB to RES[OH. 

paqe " 

The 'unu§ed nel'ltlry' 15 the put of nel'ltlry thit hIls betllun the 
dOllnuard grouing R[Snr" aru and thll' upuan:l 9roulng 1112 and hIe arei. 
for the MiChln! to cor.tlnUf to funrtl0n tt,en H a nlnlMi] ~ncunt of 
unused neMor)' th.t nust !><ut. It IS fron thlS ~p.ce that "~nory 11111 
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bl! .Ill!lt~tll'd for th, runt lilt stuk (R12) 'Ad for '10""91 of the ui­
cuhlor progran tok.ns. To do tllu, .. nt:IlOry il .Uouted tile 
dUhnce btlllU" UlVAIl .nd lOS nu.t and Nill be kept b~.r th,n the 
ube st!lred In -10c.tl0n l!£UIIY tlte the netlon on "enory ov.rUo~). 

Reltv.n.t v.rhbles .nd pOInters In tlih p.rt of ",nory Ire: 

lllVRH - til. llliler bound of the RESilE" 'l'\'iI, 
112 - tht registrr thlt pOint. to the top of the Kang'MIO ope rind 

.t.ck 
TOS - _(short FIIr Top Of Stack -old upricom timinol09Y Inu­

guided 1II!NI1noiogy -edltoridll ttlt pOinter to the 80TTOn of 
th, RIZ slack. 

UEUAY - untun' the required .nount of "pu.tion btlunn TOS 
Ind UlVAIL to prevent Ilfllory lockup. 

Roo nenory (Iocu"ent hp pi ute 7/29/1982 

The R12 Stick 

The R12 suck is used du~il'l9 K.ng'l"1)o 'I<ecution n the op.r,md 
suek for the token hased na(hin~" lh! R12 Shtk u also us~d by th~ 
decanplJ~r iI~ i Gtick to dls@ntan91~ 1he operators and operands rron 
their RPN internd forn. Finally th RI2 st .. ck IS used dunn9 pHSlng 

turrent I I 
sUck I I R12 

I I stack 
10S--) I 

t------ ------------1 

I I I 
saved I laid I R12 
&tack I I stack I 

I I . 1 \ 1-------------------1 
It used to be the case that string p!Hnters ind I-values uhere 

plaud an the stack is .bsolute iddresses. lhls IS not it ufe. Ih tness 
th~ can In uhHh i state"ent Haku iI funchon ull. The function uill 
uve the contents or the RI2 stack. The funchon niy then pHforn as 
Much nenory Milnlpulatlon .. nd eJ<l!cute n Miny statenents U II chooses 
before returning to ust the dHa th,t II .. S s,;wed there. Indeed at th~ 
end of uch $utenent the IU2 stack ""S cleared but not cOHpietely 
becoiOUse the old R12 stack stIll preslSts belou TOS. lipan I'1!turn to the 
ciller the ,ddf~ss!S In the old R12 stick 11111 be expected to be 
vdld. Hot so. Our ftmctlon noved all th~ dilu that u~ lIere pOlntlng 
to out fro" under us. 

In ordH to .. tiel/ute thIS prohlen iiddres$~S th"t uould pOint doun 
Into enYlfOnnents thilt is arus that Itl'lht MOY~ d.unng Ml'Hory dIoea' 
110n 1I1l1 be .. adt' rehti.Ye to the I/due of 1112 at the tll1~ they He 
phnd M the $ta~h. lhe assunptlon here 1$ that the dlstilnce betueen 
the place uhere th~ ilddrns IS phed ,nd uhere the iddress pOints 
11111 not chinge for addreues pOinting Into th! envHonnent. 1I0te that 
thu scheHt' l$ of no Il!lp to those ullo ".nt to pOint Into iI file. Ue 
recanf1end that these kInd of pOlnten be relatlVe to 1he beglnnln9 of 
the fIb and a tllena"l' and offut tJhe the plue of the .ddreu. for 
pOlllters to otller areas of Mf1Qry ibsolute pOinters utll uork fine. 

There IS a convention ror plaCIng relatIve Jddresses on the RI2 
stack. The convenllon 15, If the vdue 1$ posItive then 11 IS reh". 
Uve, If It IS n~'l.t1ve then It IS ilbsolute. 1I0te, thu puvents one 
frOM haVing .. b50lute pOinters to the IOller 321( bytes. 

Uhen "1'1 ilddren IS plucked fro" the 1112 stAck It IS necessary to 
deCIde If It 15 • rdatJl/e address or not. If It H, then It nuH be 
convHted to an absolute .dMess. PUTR£l, PUIAOR, and PUTRLM are 
roulJnl'S In IIH&UTV to hdp Hilke thle .ddresus for the stilck reliltlve. 
6ElRDR, 6UROM. and 6(1ROI He helpful htth routines 10 pull ad­
dreS5l'S fran the stRk .nd Hilke the" ilbsolut~ If lh~y need b~. 
Rou1Jn~s thn '1I91ot b~ unful !n ~he R12 6tiJ~k are: 
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SETRI2 • iI 5".11 routine to set R12 to lOS. 
[MPflH[' - (used In the d~tt'Mpller) i dlSsustln9 rouhnt to dlo ... 

flQn·$\ack llkf Ins@rtlons In the Rt2 SUCk. 
frElf1[1E, r.[IAP~. &(11100, PIIWEt, PUIRllI, PIITIIDR. - routines for 

getting address~G fmn the 1112 sti(k. 

u tilt phcl IIhlre tilt token streln JS conlt",cted before being phted 
in tht duirtd hlll. 

Since the Rl2 luck is tht lIoriling luck of IClngarao, it is illpor­
tint to knOll IIhln Kang .. roo du" It. ThIS "is doni by .. t1)nl R12 to 
TDS (ue SETRI2), The R12 .tick i, dured in thl follolling phcn: 

1. It [HOlT IIhln the In1ell'rtter loop is finished, 
2, .. t SETUIl to inlt 1he p,rslr for P1nHnS I lint. 
J ... t PRRn: IIh~1I lit IMlt the p.rler. 
4. ,t the end of pOInter d1oution (PTRALOj I' thtrt 1111 • Irror • 
Ii. ,t thl end of deconpill, 
6, if there lias an error Dr Utll un hit in tilt INPUT ."tlnent, 
1. jf flORO or nORDT fllh the type tut. 
B ... t end of stJtenent In nTSlGH .nd GOATN. 
g. iilt the end of thr TRANSFORn conllJnd. 
10. even though thn is .. lre.dy handltd in 'all' cnes, the ATSIGH 

code is calhd in the ERROR code thereby during the R12 
st,ek. 

During the ",nnin9 of the interpretlr the op'rlnds for the tokln, 
Ir~ placed en the R12 Itltk. The tokel'l thit reMOVU the opefiilnd, Mu,t 
knOll IIhJt type of operlndl.re thel'1! in order to I'1!IIOVI then; hOlltver, 
the tYPI IS IIOt .tored IMplicitly on tilt st"ck. To detemine the t~P!, 
the token usud1y tithlr ",ulln thit the operands .re of I fhtrd typ. 
in a HMed onler or by lookins at hou nany bytes are .tored on thl 
ltooek dltlrnlflU uh,t 11 on the stJcl. For .xanph nunbtrs go on the 
tt .. ck u a b~tn rt9i1n1lns of ~hether they lIue 91nluted by , l'1!ai, 
intlger or short variable. ON the other hand, strings go on th, .t.ck 
as 2 bytes of .address ind 2 bytes of length. 

Inporhnt pointlrs In th. R12 It,ek ,": 

R12 - the tap of the 112 stick. 
TOS - the bOttOM of the R12 ItlCk. This is 9000' tor protecting 

urlier R12 ItiilCk1 fron current liOn.. NOTE: if the llser leaves 
,oHtthlng on tbe R12 .tick beloll TOS nO one lIill clnn up It 
fgr hln. 

IWhEn - the top of thl envlronnent ,t,ck. 
STSJZ[ - an iilrchiic but Itlll uud pOinter to the line length of 

th~ S1iilt~nent being currently parsed onto the R12 stick, This 
is used by the p.rser and hilI editor. 

there ire tiHU IIhen the URtr Illy lI;mt to protlct the conunts of 
the R12 stick ilgunst bung cleared or MISUsed by b~ sane Intertledut. 
routine. Thu tiln be .cconp1ished by "neHbrring tht current vdue of 
lOS in I priy,t! location and Hoving TOS up to R12. Since TOS is the 
bOttOM of the .tack the stick is nOli effectIvely !npty ,nd the inter-
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nedlite routine can be called. Be sure that IDS gets re5tol'1!dl If the 
intern~dute routine noves lI,nory ,round then In ib&Olute pOlnter to 
the old TOS c .. n't be saved but lit ni9ht fiu99e&t that the lnplenentor 
uve the SlU of 1he R12 stack. 

I 
unund I 

R12--) 1 space I 
/ 1-------------------. 
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[nvironnent Stack 

The !nVlranl1enU contain .Ill the d .. ta neceHary to run , 91ven In­
sUnC! of I Pro9ran alld He truted one for each In5tance of a running 
prog,an. In the enHfonnent you 11111 fInd all the things .bout i 

p.og'in thit ch&nge f ron anI' eMecuhon to the ne"t such is the 

HP-75C Description and Entry Points 



v'rJ,tbh vdues, c;oSUB .nd FOR- counts, OIlTII pOlnl,,"'S, and ON ERROR 
shtus. 

ofhet unequile 
0 1 LL£N 

LPRrv 

L linEn 

LFCNT 
E. &(NT 
(.[REII 

10 f.[RP( 
11 (.RolIII .. Lnon 
11 foRTN 

" r.peR 

" E.STfI) 

" LoRTA 
18 LDATl 

"" C - len9th of envlronnent induding the [CEI 
Ind dlvlder byte. 

- length of prevlovs block. Tha gIves vs I 
III)' biCk to the prevIous environ"~nt. 

- .nount of ruerved "enory (REsnEnJ d-
10['led for this progriln 

• FOR-/NE)!} [uuM 
- c;oSUB tount 
- the address of [ode to be e~Etvted upon 
iln ON ERR-OR 

- the K,lng,roo P( aHer ,In 011 ERROR 
- Ron nu"ber of nother progriln 
- ",tne of thr "othH progn" 
- rehtivE iddress for RIO for ne~t st.rtup 
of prog"" 

- rrlillve "ddress of peR for ne~t startup 
of progri" 

- the current vilue of R16 (the run "ode of 
the progran) 
ioc"llon In current DIIlA line 

- pOinter to current OfilA line 

nod{IFy) legend: 
A - d"ilYs kept up to d.te 
( - eshbluhd ilt crutlon ind const~nt 

(eMceptIon IS talc progril1) 
3 - uved In SAV[MV 

Note: [(BL[N JI equated to the length of the enVlrOMent [onlrol 
Mod (HB): uhah IS )(l byles. 

NWTIIEn - the top of the en'·lron"ent sUd. ThiS IS one b)'te above 
IIhere the ne~t envlronllenl uill be In~erted. 

FWAR$ - a pOInter to the Era of the current enVIronnent to b ex­
ecuted. 

fLlUSER - ~ pOInter to the botton of the enVlrOnt1MI stack. ThiS 
pOInts to th~ [(8 of the IdIf enVIrOnMent. 
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EnVironMents are created by the routine CALL (not to be (;onfu~ed 

IJith the rvntl"e rouline (All.) Uheo envlronnents are uedted they ap­
pur betueen tht tuo dIvider bytes (Here IS the first eMaflple or the 
use of "h~t 1$ called i) divider byte. DIvider bytes He aIds to Ihe 
"enory nanagellent routines belou TOS and 11111 be ducussed In detail 
later In the section on lIeMory .dlociltlon.) righl belou NKTnEII (see 
fIgure belou). The envlro"t1enlS thensdves ire pushed and popped in iI 

slack lIke fuhion tholl9h the contents of the enVHOnt1ents ire likdy 
to change dunn9 i running pr09ral' "nd In the case of cdculatar en­
Vlronl1ents even the SHe uIlI change. 

Since enVlronnents ;ore vHuble uled objects, the push and pop 

The bOl1on envlronnenl 1$ • speual enVIronMent calJ~d the ldh 
enHron"~nl and "un nOI be reMoved 

IH(If\,o - deternlne. If ~n en"irontlenl for a 9Hen progra" e~lsls 
sOlleuhere )n the en~IrOMe"t stack. ThIS roullM IS ItlPQrHnt 
to knoll If the us~r IS 9011\9 10 ch.nge s0l1~thll\9 In th~t 
pr09r~" destro)'ln9 11$ .. billty to be resluled Fron the Infor­
,,;o11Dn In the en .... ronnen!. 

NOMAS 
NOt MAnufacturer Supported 

reclplent agreos NOT to eontact manufacturer 
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the ,jre,j belo" FLlU~(I1 and ~t,ove Ihe ~y~t~" /IAn IS the real .. of 
f,le! and thut d,rnlorle" 

rllp~ are the l~r~p~t fldllPd, n.ndgf~t.le unit of heMry. A pr09ran 
I" k"~"qdqlO I' • flip. [Ia1~. SysteM Inionl~'IOn and le>.t ~'P al~o 

HP-75 Description 

op,rltlon U "ade tlore co"pllt~ttcl. Rt tht blginnlng of uch environ­
"~nt u th, ,ue of the curr~nt envIron"ent ~nd th, un of tht 
prtVlOVS environnent. Tha .lloui th. Invironnent ,tick to bth"ve "uth 
11kl • doublel)' hnked hat, 

I t 
IIlIlnEn-) f---····· ___ · _______ , (-neLl envlronll!nt uould 

I diVider byte I go here 
t--·------------··_·, 
I I 
I current I 
I nlnlllng I 
I environMnt I 
I I FWARS-) t--------__ • ________ + 

l dIvider b)'te I 
t--··------------__ •• 
I I 
I c~lling I 
I progr,,"', I 
I envlronnent I 
I I 
t-- --- - - -.-- • ____ •••• 

I diVider byte I t-·- __ - _____________ + 

I I 
I idle I 
I ~nVI rOMent I 
I I 

fIlUSER-, -.----.----+ 
I 

I 
RaulJnes that are vsdul here are: 

PUSHEN - cillbd In the envlronnental 1l10cator, It places In en· 
VHOnnent for i given progriln of I gIven progrill1 stitus 
(E.STflT). 

fll'llAlO - enVlronMenUlly allocates iI prograM, thilt U, It e~anlns 
a pOlntu allocated progr." lind In tvrn sets up .n apprOPrIate 
envlronnent for it Inrludlng the setting of v.rUbles to un-
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deflnd. 

CAll - the routine generally tilled te pOinter ,tnd envlronnenully 
aHocHe a prograM. ThlS tills PTRRLO .nd ElNfiLO. ThiS routIne 
should not be coniu~ed uith the runtine rOullne "(ALL." 

MOVEIN • MOVes the va ruble values fro" one envtronrtent to 
inother. Thu is used to "o~e the cdcuhtor values fron ealc 
enYlron"ent to another (ne theory of operillon). 

ADJEIN - is used 10 chinge the sue of the en.vlronnen.ts uhen the 
Ibove rovtlne is used. 

POPEHV - reMOVU the top en~ironnent fron the stuk. 
CLR[l1'1 - reHoves all bvt the botton enVlronNent fr~n the sUck. 

stored In fIles. IF the user or Il1plenentor "ants to reser~e sOl1e 
Menory for long hrN vse they genHalJy il1oc~te i hle. 

The File HU conSISts of ~ dIrectory it the botton UhlCh 15 a col­
hltIOn of directory entnes ind above It, .. region of flles pOlnled 
to by those entnes. 

Uhpn a file IS truted a dIrectory entry for it IS pl~ced ,tt Ihe 
BE~IHJHH& of the directory and the hie Itself lS plicd it the END of 
the file space follolled by a diVider b),te. The end of the directory IS 
narked by t~o bytes of zero. These tLlO bytes uould fall ln the address 
field of the ne"t directory entry but sinn no fIle utIl have in "d­
dreH of zero, thlS IS a unique l1uker. (see dugr~n) 

FUUSER-) ,-------------------. 
I diVIder byte I 

ne~t flh·, .---------.---------+ 
I divider byte I 
+- ------ ---- -- ------1 
I I 
I hst hie I 
I entHed I 
I I ------_._---------. 
I diVIder byte I ,----------_._--
I 
I second ftle 
I 
t- - ----- - .. --- -- ----I 
I dIVider byte 

------------. 
fIrst IIIII' 

1- -------__ 1 

11 0000 
I +--.------ .. --------. 
I 1 fIrst entry 
I 1--·-----···-----·--1 

directory I I second entry I 
I --_.--+ 
I I last FIle II 
I I entry 

DIRECT, \ + ------------------+ 

(------. 

(----+ 
I 

I 
I 
I 

<--I I 
I I 
I I 
I I 

_·_f I 
I 

1011 addrHses 
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The file IUy contaln thp Infomallon desired by Ihe USH but it IS 

the directory thit tOn tuns the lniornatlon about the fIle. In the 
dltHlory you ulll I1nd the locatiOn, SHe. type ind nilne of the file. 

ollset SHe fUn[tlon 
o 2 M.tOr - the at.~olu'e add .. ~! of the fIle 
Z 2 O~.S1Z - the (bH.",yJ sia (>F th~ Ille 
4 lOR. HP - th~ ~"~H blls fDr the fiJI" 
S 1 (I~.THn· lh~ tAS(Il) nalte of thE type Qf lhe iiI! 

and Entry Points 107 
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6 4 DR. OAT • the d.u of crUlnn 
10 , DR. HAn - the (ASCII) n.lne of the hIt 

The ;oddrus of the flit 15 absolute and thuefore 11\1$1 chang, 1f 
nenory 1$ illocatt'd belou the the file. The rDutlne ADJUST along UJth 
adjusting iI sl1ill set of cntlcd .yHen pOinters 11111 h~nd1e tlln up· 
datlng problen provided the Iy~te" IItHor)' routtnH ue edled. Sinn 
the dtre(lory lS ordered frM lughl'51 ilddreH hln to louest none 
preteeds 'up' through HMory. tht RDJUSt routine procrtds in tha 
direction aho up[bt1ng tht aholute addresses of the filu fll It 
dl$covtr& the hIe In .. hlch thf thing' un nade. Rt thu pOint It up­
dite$ the Ill!' of the fill'. As .. result. the flh pOlM,rs and SHU 
"naln con5Unlly up to dfte. !JARNING: 'H[ SVSlEn FILE nRI/A~EnEHT 
ROUTINES ~R[ II/1(RRUPIASlE RHO THEREFORE fILE Il/fOl/hAllOH MY HOI Bf 
VALID AJ INf(RRUPT TInE. An ~ddreu of Ztro nirks tht end of th~ 
dIrectory ~nd the ren'llnlng portion of tM Ihnctory entry 15 not 
prount. 

The ne~t t"o bytu In the directory are the Ille of th~ fIle £K­
(LUDING THE DIVIDER 8Y1£' Fllt SIze lS a bInary nunber. 

Ihe next '''0 bytes toge'h~r Ut rehred to u the type bytes. In 
the first, ueh bit .is intended u in iCen$ pemUllon fhg Dr to In­
dtC~te 50lte other property of the flh. Th, II'cond byte 15 used to 
ItOn! the n .... e th~t is to be und by the (RT pro9r~n, Often optIons 
Cin be overndden IIlth the 'In RRn' btt. For eK~nple, If the Rlln bit 
H HO! set (that IS the file lS In Ron) .. nd the lut bit IS Ht then 
the hie urmot be luted. If thlS hie Ii cop1ed InlO ARn. the systen 
routines for the ,opy 11111 turn on the RAn bIt exposIng Ihe lISt bIt 
ind the file (in be lated. 

The foUO"lng optIons iilre oyerrldden by the RRn bit bung off. Rho 
prOVided IS ~ Ubh of use;ul equatH for nttln9 the iecess byte. 
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-- DPTIOIIS OVERRIODEN 8Y THE RAM IIII OEI~G OFF 

edit, list, purge 

- 01 T IIASKS FOR AUESS TYPE BYT{ --

tVRIlIP EOII 100000008 
IVRDn~ lOU D00000008 

In RAn (nUST be set If In RRn') 
In ROn 

TVRonf flAD {JYHPOt\'I()I)H,I()(\{'ll{l(lB} 
HDln~ flAI' (JVH~Y5'100H'OO&Cl00()Ol 

flletype for ROM 
flletype for dngnollC RON 

The tlt'l'/ddt~ held contains Ihe tine and date enreded nunber as 
the offset fron the beg)nnln!! of the century In 2"-14 seconds. (see 
Iisl of routines for Ilfle converSion subroutine) 

1J-.e n;ll1e IS stored H, ~n eIght byte 'Ield In IISfll. ryen though the 
na"e of the fIle ".Iy have been gIven In 10uI!rCiilse by the 8ASI( user 11 
"Ill be placed In uppHCdse by the .ystelt, lelt Justlfad and bhn~ 
fllhd In Ihe n~"e field. The ilsH11bler l"ple11enlor. houever; Ciln 
EreHe fIles "llh any Hghl characlen. 

If Ihe fil~nJl1e begIns "Il~ i PHIOd Ihen the flh lS .i yohhh 
fIle. 1111 volaU}. f Ihs ire dlSPOHd of that ire not iccounled for by 
a ROM dunng I"e V.VOLT IIANOI nll at "Un starl. ThiS glYes user and 
Inple"enlor ~llke a slt1ple flechinlSn for {reallon Ind datruCIJon of 
seriteh FIles. 1I0IE that ~Inte Ihe yohlllJty of Ihf Ftle IS dete.­
Jllned by H,e nane aIQn~. a hie of ~ny type can be volitile. 

R',other fllenanlng conventIon IS used for sysien Itles (OR.HIn·O). 
ThiS schene adds security by h.Ylng lo"errase nanes for user In .. ,· 
cesslble flies. SInce the f !Iena11!!S speCllJed by thf user are ill (00· 
YHted to uppnca~e by runtlne filenane parSIng routines, Ihe fllen~Me 
can never be speCified. T"ls convention prevents a 'FIle already e'" 
UIS' error fro" occunng for a flle nane the user can type In but 
does not ippear In • cat~log. 

_. II liST 0, IHTERNIIL FILES _. 

ulcprog - nine of ulcuhtor progra11. 1hlS IS a nornd BRSIC hie 
"hose only .ccess secuqty H through the 10llercase n.He only. 
ThlS File IS creilted ilt coldsUrl and IS destroyed and 
recHated dunng ;I (HRR VIIRS. 

devfJh a lined systeJ1 fIle Ihat (ont~lnS the ;I~S1gnlO Infon'a-
tlon. ThiS file IS created "hen the flnl aSSlgnlO IS done and 
IS purged uhen in ~ssI9n\0 to •• Or ~ IS done. 

l"file - lined sysle11 hie IIlth ~11 the aSSign" tnfornatlon In 
11. Tha file IS ueated it toldst.rt and IS neYH destroyed. 

appt - tha file H a file of type ipPolntJ1ent. It 1$ not ;I lined 
file and Its lon ... t IS ;I 11ystery to thU author. 

tlnetS tha lined 5yste" type Ille cont .. lns ON TInER Infon1l-
lIon. II H creHed "hen the first ON TInER In ;I progril' IS ex­
Huled. It IS destroyed lI"en t"e progran 15 deallocahd In DAL­
LRl (a systen routlne for deallocillng all progrlns In ne<,ory). 

keys - a text file that conUlns Ihe encoded DEf KEY InForMhon. 
Thl5 file eXISts only "hen .t least one hy currently has other 
than der.ull ilSSlgn11ent. ThIG fib though It IS tn 10"1'rca51' IS 
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u.er acceSSIble though H'e speCIal f,lena"e k~y"ord "keys". 

"o,Hile ... stlndard ellSi( or UHT fJle that IS used is tenporary 
,,~rlo.!-p~(e for the uSer. The IIHkf!1e 15 nev~r g,'plitltiy 
referred to by niHe but rither I~ created ~s th~ deFault 
rtlenll1e for the E£lIT [ol111a"d. The fIle nily Ihereilfter be 
referr~d to by Virtue of th~ deldull ni11e for nost file c(,n­
nands beIng It.e [urrent pdlt fIle. The "orkflle "as creati'd to 
help conlrol the proltferallon of scratch fllPs In iI highly 
111'~Ory re~lrlCted Sy5t~". 

TYRUII1 EOU 010000008 test If hIt tiln b, run 
TVEOl' EOU 001000008 tnt If hll tdlUble 
TVLSP EOU 000100008 test if Hh 11 11lubl, 
TVPUR' (OU 000010008 tnt If fde Ciln be purgtd 
TV(OP' EQU 000001008 tnt if hie e.n be top1ed 
THIN' EOU 000000108 Itindnd hned fIleT 
TYIOK' EOU 000000018 test If hIe u lohn hJ. 
TVPRI' (gU 001101008 lest If prlvU, 
TVOnp EOU 011111108 d.jj file for PRINT_/RlAOli 
TYI1P EOU ooooll00B is it UF type 1 fllt l 

The utond byte ttlh the systelt uh" t)'p~ to prennl to the ultr 
IS the type of the file IIhfn ",ked In. tAT tonn.nd (the type n.nt 
b)'te). for conyenlence thIS byte conUin, the ASCII lettvr th .. , IIIH 
h printed. If the hie IS ~ systen file It UJLl NOT BE PRINTED In the 
uhlog listlng'. Systen hies ire deSIgned to be UlISeen by the unr. 

The user can use the 101l01l1ng eCluites to fomuhh thetr oun type 
bytu. 

-- JUST THE NAME BITS --

TVHSVS lOU 000000008 
IYHAPP lOU 'A' 

n.nt of ,yslM type 

tYH8RS [OU '8' 
Mne of ippoinlnent type 
n .. ne of basic type 

TYHlIl (OU 'I" 
TVH{X lOU 'l' 
lVNROII lOU 'R' 

n .. ne of Llf type 1 flh 
nilte of L[X lile t~pe 
n.11e of ROn flit 

TYNT{X EOU 'T' n~ne of text type 
TYII\IOL EOU 'V' 
TYN,lI [OU ',' 

n.lM of vohule flh 
nilHe of stranger type 
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-- sonE (onnON HID 8Yl{ BASH flL£ TYPES --

( nilne ) Utceu) 
nREtV(LT 

TYCAlC OAO (TYHSYS'IOOH'I1100010B) 
TVSYSn DAD (TYHSVS·I00H'OOOOOOOOB) 
TYTfXT ORO (lVHlEX'I00N. 101 11\108) 
TVBAS( DAD (TYNBAS'I00H+ll111110B) 
lVAPPT DAD (lYHAPP'I00H.l0001100B) 
TVLEXf DAD (lvHLrX'lOClH'OO(lOlOOIB) 
lYLIfl ORO (JYHLll'100Nll000II00Il) 
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Sys te11 RAn 

ftletype for ~ilt 
fllelype for iyst 
HIttype for text 
fihtype for BASI( 
fdelype for iPpO 
f Ihlype For LEX 
Itletype for lIF 

T"IS IS an arl!i of 1354 bytes Uartlng at 8OOO(heKj thdt con1;l1ns 
I"porlant s1'sl1''' Yilrlabh, suct, ~s the Input buffer. flle pOlnHrs, 
fhgL the CPU's Subroutine stild {R6 ~tilck), and nany, "ilny nOre. 
(ollect the "hole set. Ho purchase neUHiry. ThIS ilru does nol "OYi' 

HP-75C Oeseri tion and Entry Points 
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I 

flilIB 

~bout. The flxed Yilue 0111[(1 pOInts to the first directory tntry. ont 
bru Pist tht srste .. RAM. 
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KangHOO RON lS ll~e Rlln In that each ROM contilins ~ COHphte file 
dlre[10'1 and corrpspnndl"g set of flIes, In the "ueh sa~e farHat as 
In RAn. (see Joey's B19 BQo~ of ROns) Ron IS not like RAn In thilt 
Hlese fIles .Ire not ah.ars seanhed and th~ In(Orperatl(>n of Ron flIes 

UPPER 
MEnOFY 

unuse!! 
spaCE 

I I I 
I I I 

lOU[R 
MEnDRV 

l.rge addrnses 

neflory above th unused portion 15 ilqu1red by the rouhnes 
!ipetlfnd HI the SHhons above conCHned Illth thlS irea. The R12 
stock IS gene'aliy pushed and pIlP!>e!! like a stack, exupl In the caSe 
of the deconpller; H,erefore, outSide of that [ilse there 1$ no need 
(0' spulil illIo(,)llon lind d ... llo[<ll)oo routInes. NeHory b~lou the 
unus~d purtlon .. nd under lOS lS uitll1ltely alloc .. l~d by the ALLO( 
roulln~ and relused by OElEIL 80lh thue rouUnH rdy on ADJUST and 
COPV. 

The ropy rOl1tInl' IS a gener ... nellory copy routJne th~t ulil copy 
hOl1 louer 10 hIgher or higher to louer addresH~ uJlhout fear of ~ 
propagallng copy. n05t large S~(!Ions of data are Mov~d about 'Hth the 
COpy routIne. 

lherf 15 nil fra9Menhtion of "enory on kangaroo and "0 garbage col­
!echoo. The ruson fo. tl>\s IS that all III the allotatums and 
nleaH~ of "poory Ciuse all Ihe daU contuned In Ihe Menory above 
that altered .ddress and beloll R12 10 be tloved up or doun .CCllrdlnyly. 
lha "eanS If there are CrlUc" syHetl pOlnle's 1"10 these noved 
areas they I1u51 be oIdJu5led. ADJUSI IS ulhnatd~ called by iny neMory 
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routine Ihal nay .. ove neMory. 

The follo"lng pOInters He adjusted b)" Ihe .outlne AOJUST ~o Ihilt 
they~" d"ays v~lld eH" though ,,@nor.y tiiy be Mov~d about as the 
~ysten run~. R~"~lIbH thl5 H gua'anlped onl,· as long is the sysHn 
Inple"e"hH u~es the MenOr)· M.n.9n~nt .oull".' proqded (~.g. DEtElE. 
IN~£rt .... J 6elo .. IS i I.t>h Llt'Hh IndHate! "h.t .platlor, l~ tHI~d 
In A['JU~I 10 d~te"lIne Ir the 91Y~n sy~1e" pe'lntH I~ to b~ .dJu~led. 
(e.g. If 10la11on of adJu<tM"nt IS < EDFllf the" fOFILE IS updated.) 

pOinter adJU!t~enl 

.. 1 allor, 

HP-75C Descri 

into the RAil SystlH 15 n transplrent .IS 17n" Iud plau. For 'Nanph 
there lire routines for Suching Just th, RAn flh dIrettoI")'. for 
,urchlng It'li Ron d"'tctorn5 .nd for surching both. (lfhtn ,Urthing 
both, tht RAn flln ue u~rchld fl"t.) Th, inplenentor nu,t b, ,ur-e 
uhen untl"9 lin tode th.t the routines he choosn lurch tht deSIred 
dlrectarus. Tht luson to be lumed here 15: Uhlin usinS syst,n 
routines With th! Intent of the" uprki"g for both AOn and RAn eX'Mln 
then c~rtfully to He If they proVlde (or Aon fllu. Ihe routlnu you 
choo51 n.y only uork In RAn. 
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ReqUISItIon Rnd Release Df Menory 

Menol")' is lco,uired for one of tlla general arus of MNory frail the 
unused central region. Rs MeNary is reqUHted, eaCh region 11111 ewpand 
to absorb nDre of the unused lIiddle portlon. (see lIellory layout 
ougrins). 

(ornE 
PRFI LE 
RNfllE 
KLUDGE 
RIO 
PeR 
FINARS 
FllLVAA 
STSll~ 
fUUS[R 
lonnEn 
lOS 

'" 

,. 

, 
al"ays 
il"aY$ 
al"iYs 

One of the inputs to hany of these ro"tlnH IS the address at IIhleh 
to Insert or delete InforMatIon. The iddress IS aSSUMed to pOint to 
the fIrst byte of IIhert the Infarnitlon IS to be placed or deleted. An 
anbiguity !flSe~ fa. ADJUST If thlS addrHS 15 at the begl"nlng of • 
hie. Is the Infomatlon Inserted In the hie or Just belou the 
beginnIng of Ihe file? ThiS dlle"Ma IS resolved "Ith i DIVI£lER BYTE. 
lhHe IS. byte talled a dlYlder byte after each flle !they also ap­
pur In the enYlTOMent stark). the dlYlder byle belong~ 10 no file I 
It 1$ used S1l1ply is a convenience for InH.tlon ind deJelion. Fur­
themore the dlY1der byle ha$ and c~n have no rellable value. It con­
tilns Junk' 

As ~n eWaHpie of the use of the dlY1der byte assune Ill' have iln ad­
dress fa. Insertion that IS the dlYlder byte it the end of the hie 
then the Inserl10n takes plice at the e"d of the flle. If on the olher 
hand the Inserhon IS Hide after the diVIder hyh then It H In the 
follolling fIle. 

lhe out of Menory condll1o" occurs uhen the dntance hetlle~n IDS 
~nd UlVAIt ~ould be rorc~d to be less than the Y~lue stored In LHUAY. 
Thll IS i gUilrantee thH Ihere IS at least LEEUAV bytes for the RI2 
sta~k. 

UEUAV JS Inlluilzed In the cdcuiator InlllalllHlon routine S[l­
[Rt. lhlS roulJn~ IS (aIled on caldSIa.' ~nd dUring a (lEAF VARS con­
Mand. Ihe startl"g value IS ]2OD,256D "hlch IS equated to lEUYSI. Th~ 
320 15 Ihe .. orst cise reqUireMent for the sue of the Rl2 SIRk. No 
MoIchI"e functIon c~n genente Hore than 320 bytes of stuff 0" the R12 
sUck. lhe 256 is the naxltlUM Slle of i calculator statenent. 

Uhen i hne In lhe caicprog flie IS edl ted, the sIZe of the line lS 
subtracted fron L[UVS2 ind phced Into LHU~V. 8y alwilys adJustJng 
lEEUAV by Just MOllgh for th~ calculator shtenent "e guarantee that 
there lS al~ .. ys root< For 11. 
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Uhen the cre~tlon of ~n envlronNent IS ~t1enp'ed fo. the calcuht<.>r 

pr09un and II ralls to fInd enough rOON. LEEUAY H redu(ed by the 
hngth of an ~Nply en'·lronMent (E(8LEN'l) and the (niltlOn JS .giln 
.tteMpted. Ihls Insures th~1 the calcprog. eve" though pOSSibly 
re~tr\cted 10 nQ Yirubles, ~1l1 be able 10 run. 

tion and Entry Points 109 
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The Birth ind Outll of [nvHonnents 

FIn environ"!!nt is a pr09r .. I1'$ actlYition ncard. for every instance 
of iI progr<'l", in enYlron"en! Cin be found. The enYJron"ents ue stored 
JO OJ stack In the nu knOll. 10glully enough, as the envuonnent 
stick. In thIS stC110n lit "111 be looking ilt the envHonllent sUck's 
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Menory it Coldshrt And UAm~Urt 

DUring the lIarf1shrt routine, UAr.[LIP, MeMO'}' 15 checked to to sa 
If An)' UilS Iddfd ar,d (he(~su"Med t(O to see If .ny ~i$ d.,,;oged uhlh ue 
.. ue aslHp. If nere 15 less nenory or the ct,e(~sun after sh~p dId 
root .. al(h the (hp{hu .. before sleep lhn ~one data H as~u"ed 10 be 

n!htlon to the !Kfcul1on of BRSIC tokens. 
Uhen nOIII1119 15 e~ecut1n9 the enVlI"o"ntnt 'tick contunl only the 

'idle' envHO""tnt. The purpon of tillS envlrunnent 0111 be "ide tlur 
hter. 

!/hen I prtlgran runs, In environnent i$ [rullid, pheed on th, In­
Yironnent stick "mf inotl"ted ultll the running flh. The enVlron"ent 
contun$ the BRSH vilru.btu ind Irlportinl 5yslen ".rubles necnury 
for the BASIC progriln'&. tJ<etutlon. Yhen th~ progr~" ru~ilu Itl ENO 
,t.'enen1 the envlronnent IS renoved fran the sUck ,lind e~ecullon 1t 
rt.untd for the .nvlronnent benuth. Hert lie uncover the 'Idle' en· 
v1ronnent uhlCh, by duign, stops further IKetuhan of token., 

In the un th., dUring the fl<ecution of • progfln, ~noth~r pregr." 
i. cilled, the nell prog"HI envlfonnent 1& pilted on th! top of tht 
,tick coyerlng the environnent belo", Uhtn the cdied pros"n rtlthn 
its [NO ,t.timent, Hs enYlrOMent is poped off the lUck ,lind the 
ul11n9 progr~n IS resuned. 

SInce the st.te of. BRSIC progt'n IS stored In the enYlronn!nt, 
recursion 15 Ijnply • niHer of plinng .nother enYironnent en the 
stack usocuttd "1\h the reWr61ye procedure. 

Calculator eKeCUIlO:l n ,n unfettun.t! dep.rture fron tha. L'ilen 
thl! user types In. calcuhtor el<prUSlOn it u stored in the flle 
'cileprog' uhleh lS then run. R c.lcuhtor enYlronnent 15 cruted .nd 
destroyed durin9 1hlS eKecutlon. 

In the nldst of tha deY,lStilhon of enY!ronnent'S one night ask; hall 
do tilt c.lcuhtor vuublu SurVIYe? [deuhtor v.ruble Yilun 1M! 
lived in the' Idle' enVUOMent ~hHh 15 guu.nteed to ,lu,)'. ui.t 
(el<culdlng (lEAR VARS). Thue irE tuo rules thit goyern the nove",nt 
of the e~lcuhtor Y~rubh vduu. Uhen I caleuhtor enVlron"'nt IS 
cre.t~d thl! cdwhtor Yifubl~ v,lIlo"u ,re "oYl!d fron the prevIOUS tn­
Ylronn~nt uho$e running progran is 'cdcPro9" (The pros,.n usocuted 
IIlth the 'Idle' enVlronnent IS 'ca!cprog' so that uhen the y.luu Ire 
siyed In the 'Idle' enYHOllMent, the)' tin be found.) The second ruh 
IS: uhen. cilwhtor envlronnent u popped off the stICk, th, cd­
cuiator Y"labIes are noved to the cdcultor enyiron",nt th.t 11 
highest in the enYironnent sUck. The eHect of then tllO rules 11 
th.t the cdculitor Ylri.blu h,lYe I tendanc)' to 'float' In the top­
nost cdcuhtor erwiro"nent, 

Since, unlike .. regular progri", iI ulcuhtor progr.n Ciln be 
chinged uhlle Its envlronnent is on the &t~ck, iI notation hn been 
developed to pnyent the contlnuHlon of envHonMnts thilt Ire no 
longer valid, Ihese enyironnents are called deictlvited enYlronnent5 
And are n'rked by ha\llng theH st.tus byte set to DR[STS (il t byte 1-
quale). IIhen the environnent to be recovered .rter the exeClltion of an 
fND stitellent 15 i ductivlted enYironnent, thi;lt enyironllent u popped 
off, rutored (see ~ESIEN) ,lind then popped off and Ignored. Control 
pASSU though dUCl1v~ted enVironMents IS JF they IItren't there I 
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Even though an envlronnent IS duchv.ted: it n.y conl.un the cal­

cuhtor Yifuble Y.lues IIhlle ather enYlrOnnents itt nmnlng. Due· 
tlvated enyironnents are popped off under the S~He rule is nehaned 
iboye for regular enYlronntnU. 

lost and the nach)ne IS caldsurted, If there is More HenOry than ~hen 
ue IIMt to sleep, the upper "enory arn fron lRVRJl to UJAMEt1 lS 
copad to the neu end of Menory. 

Rt coldsUrt .. 11 neMory frOI1 the top of thl' R6 sUck to the end of 
nenory h zeroed, the fIle structure 16 rebUIlt, .nd upper neno')' is 
InitialIzed to enpty. The ealcprog, uorkflle ind loflles ire then 
created In that order and the Idle enVltonMent placed In the enVHon­
nent stack. 
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On~ of the Host popular flle attributes 15 the ltned fIle it­
trIbute. The.l' fIle! (\lnt.ln nunbered ~arlible length recor-d~ ~nd ~re 
of th~ sall£ for" a~ BIl~I(. teot And ~one sy~teM fIIH. The adyantase 
thiS attrIbute ofhn to the Inplenenl(Or a 1hjt he 11111 find non)' 

HP-75C Descri tion and Entr Points 
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systeM rouflnn desIgned to unlpulitE' these kInds of hhs. 
As ,n ex'Mple the tIMer hie u , hnld hI!. Ih, tIMer nUMbers 

tOrrupond to the hn' nllMbers, $0 th~t routinei for IniHtlon, dde­
flon ind surchlng by hnt nu"bfr could be uud to rtdl,lC! IMph",nu-
110n tI"! .nd conserve code SPit!. 

lln@d IJlu hive i t~" byte heid@r cilled the progri" control black 
(P[B). This block 15 us@d by BASI[ fIleS ilon! even though .11 lJoed 
flln hve Ihl! block. for I BASI( progr'M the eleMents of Ihe block 
h;we the 'ollOlllng purposes: 

[UU fOR 8YT[ DESCRIPTION 
Off S[I NO. 

P. UN 0/1 
P.PUN 2/3 
P.[UH "/S 
P.EtEH 6/7 
P.SPAR I/'J 

length of pgM ind PCB 
hngth 01 Vir pOlnUr '"" 
Spirt for ust lIith COli 
length of enV1rOnnMt iNi 
.plrt for un Illth (fill 

lot.l Ien9th: 10 bytes equlted to PCBLEN 

The reMOIMdH 01 the hI! consist. of records called I1nu. A line 
t:t!glns Ilith 01 tllO byte hne nu"bH in 6[0 ind n follo~ed by the one 
byte length of the reMunder of th~ hne. Illn Muns th"t lined flies 
can contain no records longer thin 255 bytu. 

The lines, IIhuh ny begIn nu"benng lIith lel1l, "\1st be In In­
ereiUng order IIlth no dUpl1Cit~$. Thert is I Mandatory trilling line 
on all hned hies ulJed th end of file hne. The end of flh hne 
IS hne nllMber A999 .nd 15 a totll 01 hVl bytes long IncludIng tht 
hne nllllber .nd hngtb. The DAD fNDUN IS • globd set lqud to the 
end 01 hh hnl! nUMber .nd it the address BASEHO in the syste" 1& 
stored the Itve byte [Of line. Even though the [Of lint 1$ never 
printed, It does serve t~o uselul purposes. The first IS to tell 
routines that loop thou9h the lines of • fIh ~heM to stop. The secoMd 
Ii to itt .s .n InVISIble END to BASI( prograMS unc! the reMaIning 
bytes of th~ [OF hne are an END tohn .nd an [OL taken for BASIL 

A saMl'h hie Might look lIke H1\s: 
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EOf line 
hne 7 
line) 
line 2 
lIne I 
hne 0 

I PCB I 
be'.llnr>1ng· - > t ______ - _________ • __ t 

Slnce tht "enory l1an~se"e"t routInes supplIed by the systeM often up­
date (rltHal "sy~te" pOIr,lns·· a, MeMory g "0".<1. The IMpleMentor 1$ 
• l!o )ncOura'.lfd to uSe FII~ types Ihal already e~lst Since there are 
"iny routlnes ivallable 10;< dealI"g .nlt. thell. The (Onlept of ~ l1n~d 
file IS piqlCUhdy useful (see section On hIe layoul$) Since there 
.re Mdny ~oulines already present In the nalOFraNe to deal Ilith then. 

The foliO'lIng IS a list of deSisn aSSUMptIons used In construltlon 
of the syste"'s MeMory ~outlne~_ 

1. Most of the "ellory routlnH iSSur.e BINf,RY nO['E' 
2. nost He"o'y routines that \aJ,e i Sile. take a ugned 1110 bya 

nUMber for the Sl2e. 
J. It IS aSSUMed that one rin unte to ilddress 0 safely. 
4. The a(q~IHtlon and relnse of "e"o~y 15 controlled by th" 

MeMory Manage""nt routH.e, prOVided lor by the systell. 
5. It IS assuned thit there IS only one Fib In RRn of a given 

niMe. 
6. Ihere is at hast one file In the SysteM. 

LIST OF MAINFRAnE ItHlORY ROUTHlfS 

--- Me"ory InltUlllatlon -
60UIID - (helks to see ho" MUlh HAn lS i1vaJl~tih to the nachlne. ThiS 

roulin" IS used In It,e uakeup cod@ and 3t coldstart. 
[HE(K - chtrksuus ,,1I the "enory Ira" a II ttle above the R6 stark up to 

LUAnEn 
SUnIl' - chetksuMs a region of "",;ory 
SEl[Rt - SHs up the calculator pr09'"'' and c'eates the Idle envlron-

l1ent. 
UPSET - Inltlallles the upper regioD of "enory. 
fUNIT - InltJil!lltS file SYSHM (th"t IS the iru belo" RI2.) 
ZJ6.56 - zeroes the """Dry fro" iddressiE'S R36 10 R56-' 
ZER01- - hils in ilrU of Menory "llh copas of a ht pa1tern 10 R/ROj 
ZROIt1- - II1Is iln are~ of IIenory 'Hth caples of the 8 bytes In R60 
ZRon[n - zeroes or blinks in irei of nellory 
SETHi - sets up;o nell edllhle. Thl~ routIne IS used "hen lie ~ant to 

chan9~ edll flIes. 
SURN - sets RNFlU ind RNNAnE syste" vanabhs. 
SElPR - sets PRrIU ilnd PRNRnE syste" v'rlib!es. 

--- raIl Me"ory nqulSltlon ---
Roon'1> Roon' - in th@rt R32 bytes available In louer nellory' 
URoon' - are then RJ2 (unSIgned) byt~s available In 10ller I1Ul0ry1 
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AUAIL allocatE iIll free flh spaCE. 
AllO( allocate! i sp~C1fJed a<>Dunt of span In 10llH nenory. 
DELfTE - de,allo(il@S iI speclfl@d anount of spolce In lo"e' Me"ory. 
fPUIo'&E - ~urgn iI fIh. 
iNS£PT Inserts d;;la Into fIle spau. 

--- file creation .--
f(RALO - crutl?S a file of I '.I1",n SHe. 
HFlAT - (reale~ a fIle of Jenglh 2HO. 
HrllllL - treile1> i functionally @"pl" pr09'~" filr. 

HP-75 Description 

Note thilt iln el1pty hned file MUst br ilt hoist 15 byt" long • .incr 
both the fOf hne Ind the PCB MUst exut. 

NOMAS 
NOt MAnufacturer Supported 

reclplent agrees NOT to conlact manufacturer 
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flle ~nd Progr~" MeMOry Rouhnes 

The ultr generally 1111hes to do 110re than just dlocate SOMe ,pac,. 
Ne "'y lIull to crelte I hle, Insert. line in • lin~d HIe or replite 
In exishng hoe. lIoiny different fh"ors of .tq"iSllion i1nd reluse 
routInes ife prOYlded for by the sysleM. The IMpleJlentor IS encouraged 
to look Into uhl roullnes are ayalhble before IMpleMenting hIS Ol<n 

--- renaMIng .nd copying flles --­
fR{Il~n - rt-nines iI file. 
HOPY - nakes i copy of i file under nell flaMe . 
f((lPYG - dots nurIy the sane thIng 

--- lIne Oriented operatIons ---
fHDLED 1> fNPLIM - finds lIne IIlth a glYen nu"ber In the edit ((OFIlE) 

file. 
FNDLPR - fInds hne IIltll i given nllMber In the 'J'lara~etH jPRFIU) file. 
FH[ot~N - hnds hn!! ultb II 91ven nUMbu In the run (Rt!fItE) fIle. 
fS{{K - flnds hne ulth " .glyen nu"ber stirtln9 .t a '.lIVen loc~lIon. 
PR{fNO - hnd~ pr@cedlng hne In {DilLE. 
prHD~R - finds precedIng hne In PRIllE. 
SKPLN, SKPlN. SKPLII~ - gets "ddress of nElit hne_ 
IOONN - put" record In the IOflh. 
fSREPL - rEphce~ lines In a flle glyen target hne nu"bu. 

REPLIN - nphtrs lInes In a fIle 9lWen tilrget hne lOCltlon. 
LItlUN - returns the length of • hne. 
DfLlIN - deletes i hne In I file gIVen tb~ address. 
fOEHN - dehtes i hr.e frOM a '.Ilyen hIE "t g1vEn hne MUMber. 
OHtNS - dehtes a collectIon of lInes gIven by hne nUMber. 
fR{I'lS & FREPtN - M"ke ~n entry 1n ~ hne Ille. If the flie did not fl(-

1St It IS creat"d. 

--- hh predlCHes ---
TVPOP - tHIS the iccess bits. 
fEnpp - is the file eMpty? 
PlAtO' - asks If a Ille JS pOlnhr ,Uocated. 

--- datil "aVeMfnt prIMatives ---
nOVE - MOVes bytes oIround in core uithout overllnte or delHlan. 
rOPY - bytes fro~ one place to another. 
RDJUST - adJlJsts the directory entnes and cntlcal systen pOlnters 

dUring any "e"ory ManageMent routine for 10ller ne"ory. 
INSRln " MOVes ~H In the nClVE routine) dHa In louer ""MOry. 
REI'lR[ replaces a blo(k of ME"ary ulth another. 

--- REsn[n $tu/f ---
Rsn[n- - acquire te"p "eMOry. 
RShEn. - acquire tel1p MeHory. 
RELn[n - rehaSH teMP MEnory. 
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-.- locate Ille stuff --- . 
HOPEI! - returns iI pOinter to the fIru hne In " hned flh. 
FOPRF - finds i hie by na"e and tnts the iC[eSS bl t~. 
fOHN - flnds 01 fIle by ni"e In Rlln only. 
GOPEII - hnds 01 fIle by naMe .nyuhere In RRn or ROn. ThiS rouhne 

surche. Rnn first. 
ROP{N - 11nd~ a file by naMe In Ron. 
GllFliD - set current Ron Id nUMb~r. 

--- R12 5ta(~ rou1!nes ---
PlllRfl. PUTROR. ilnd PU1Rt~ routines to ~elp ~ehtHlle addres~es For 

and Entry Points 111 
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thl .t~tk. 
&£TADR. GEIADII, .nlf GUAO_ - 10 pull ,"d~isei (ron the &'.ch '''If nike 

then .bnl",t, Jf thl')' nnd be. 
DNRIZ? - test lUll of Rll stuk. 

._. fllen,n, pHung -.-
FlIOH - pUst for "hie TO hb" ly"t'1I. 
PUSKf - glU .. hle"'''f p.nlnUt. or null. 
FILNn+, rlLNn' & FIUlIII - .equlrt hIe""'es. 

--- nmtint rt!tnevill of hh"."u ---
FlORDT - gets ."d tYPI!ChfCks hlen.ne or dehult fron till' 1<12 5,.,ck. 
FLORO - 9ftS fllen.H, or dehuH "Orl the AI2 stl(k. 
&tHl - get. hle"iI'" fron tht R12 lhck. 
GETNRn - POl'5 hlenl"f off AI2 SUck. 
Ii.£TFST - gets') stung of Itgd nine ,h.ruters. 
Fl(HA1 - n iI chuilctll'r • hgd flleniM chHitter. 

lISt of I .. port.", Systel\ V •• ublu 

The Inporhnt 5ysten v,ri.bhs Ire JS follall': 
lfEUAV - The requntd dlS'.nte betueen IDS and tRVAIL This is the 

LHUf!V for the (ill(uJ~tor prognt1 .nd the R12 stick. 
LURNEn - pOInts to just ~bove the hIghest letitlon In Rlln th<lt the 

systeH hil~. 
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NKIRTM - the ne)(l OIu.ilhbh dot fer. GOSUB{R[TURM .ntry, 
LRVRIl - Tht bot1C11 of the RESMEM .ru IIhlCh groU& doun froll the tcp 
R12 - pOInts to the top of the R12 5tiCk (set btlou) 
lOS - renenbers uher. the bottoll of the current R12 luck u. (lOS 

stood for Top Of Stick but It IS the opinIon of the Roo Creu th.t 
the ictlY' end of • 5tick n tht top,) 

SlSI2E - often points to the size byte of the ,Utillent bung cur­
rently processed. 

NKI"E" - pOInts to the .bsolute botton of the Rll st.ck .nd the .b­
solute top of the !nVJronnent 5Utk. 

FINARS - pOints to the currently .ttlye InVINln"lnt block (nl 
btlou). It d~e .icts n the bue pOInter for rehl"l!ncing re"otl 
Yilrubhs. 

FIJUS£R - pDlnts to the botton of Inyiro""lnt .t,ck uhich is the cll-
cuhtor Inyironllent. It .Iso pDints to the top of the hIe .re •. 

peR - pOlnt5 to the current e)(e~uhng line In I progull. 
RIO - poinH to the next token to be executed. 
EDfILE ~ point. to the current edit file. 
RHFILE - points to the current running file. 
PRFlLE - points to a hIe being processed and Uke the tua point," 

.bave is updated b), the kangaroo .llocation s)'lten. ThIS pOinter 
15 used i5 a tIn pOriI)' l.Ioriung pointer. 

KLUDGE - "tudl), doesn't pOInt to anything in plfUcuhr. NOLI thl 
R12 .tick nay canhin absolub ilddl''U!t5 (n In thl Ute of 
strings) then ddrenu nust noLi be adjusted but the adjust 
routIne (ADJUST) DOES 1101 go into the stack to change thue (e.uS! 
it can't hnd then). lIouey,r, ONf kludge location is providld 
uhlch • .ull be .dJusted ~s the other pOInters. Uh.it does thu nun 
to VOU, the "in on the 5treeF Lets take an exanpie, the ON kEY 
shtenint dunng runt.ille ui11 pop the iddress of the stnng to be 
equilted L1ith the ke),. If the key hh does not eKi,t, it h 
created posubly Movin~ the stflng out fro" under the pOInter thilt 
you jU5t pepped. Uh~n the flit UiIS cruted Jll_of nenol)' aFter the 
hie UiS noyed up, In the ilddn-ss spice, to ".ke rOOM .nd ill thl 
pOInters 11 kneu uen- lllportint uere idJusted. ThIS did not in­
clude the address you popped off the suck. If you uere to phce 
thit address 1n the KLUDGE Joc~tJon I t too uould be ildJu~ted. 
Yuchy but funCtional. Uhat If I had tuo .ddresses you isk? You'Jl 
h~ve to byte the bIt as they uy and Invent you, oun horrible 
kludge. So there' 

Roo "enory Do(uMnt hp plr.te 7/29{1982 

Th~ Kingaroo MiSS Sto'~ge Driver 

in1roduct1on 

The HP-7S (Kangaroo) "~SS nellory driver "Ileus the USH 

to store, retneYe, \:italog, renane, and pu'Se files on a 
"ass storage deulce such as the HP 82161R dlgl tal tipe dnye 
(fllbHt.) The user 1& also abh to Inltullze <lnd pick 
l1edla In a l1iSS 5tol'''ge devlte. nedla ire forrtatted a(~ 
cording to LlF leuel 1 utenslon. 
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Dr9~nll.it1on _of the Drivtr 

Ihe subroUtlnu that ".Ike lip th~ nas, nor~ge dTlver for 
K~n9HOo ue hler~l"thJCd. ROllhnu or thssu of Tl)utlnu 
nIl lo"er level rou\lnes In onler to ~ccoltpllSh the nus 
stonge hSk. Three IltpOrt.)nt tbues of rouUnu !Mut In 
the driver: the Fl ",chine. the VF n~thlne, .lind the loutf 
level K~n9~roo HP-JL routInes. ThiS dotunent onl), ducusses 
the Hand VF nachinu. 

Ttle V.lrious futurts of the nus 'tonge dnver .art! eN­
etuted by i group of subrolltInes referred to as the Fl 
nnhlne. Then routinu ~re uBed fron the Inltl.lUuhon 
routine (ue the neM1 thipter). £unpln of Tl)utlnn Uhlth 
.Ire thsSlfud in the Fl 9rouP indude the todt IIhlCh eM­
ecutes the various forns of copy. ""'alte, taulog. pUf'!Il!. 
puk, and initultution, as lieU as Code IIhlth ftnds hies 
on the nedlun. lhue Tl)ullnes only perfom the high leyel 
deUSlon "JI<lng InyolYed In thur Usks. Subroutines In the 
vr nJchlne are cdled to Jctudly access the nus storage 
deYlu. 

2.2 Ihe Vf hehlne 

2.2.1 Uung the Vf rr~thlne 

Vanous Vf routines require R3&-37 to h a pOInter 10 a 
hne In the deYhle. Sone of these rouhnes ;OSSUMe tht t~ 
correspOfldln9 deVice IS a "ass stor~ge dente or that the 
d~YFJle hn~ has been e><p .. nded so th .. , the routines un 
store Or re1neye Infomat1on about the ";oss s1Buge oper~-
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nass Storage Drlyer 
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1I0n. nus bIod. of Infor"a1ion .s refened 10 ~s the RCB 
(Roohd Control Block). The R(B IS stored In the deville 

\If HI or Vf(iEl/Vrnn~ ire used to Inltute ~O""Unln1tons 
1111h a Itass stor~ge de"l~e. VFHI deleo-nInes IIhether nailed 
deVIce "><lstS. "!.ether It 15 ~ niSS stor"ge deYlte, oblillns 
Info.nitlon (Oncernln!! Its dIrectory start ~nd length. and 
e~lland5 the de"rlh lIne (orrespondlng to thE deVICe. 
VfGHNrnn' ilre t,,~ ",ut1l,e5- "hlCh do the ","e a~ VfH) e~­
cept for obtillnln!! the Infornatwn concernln9 the dnetl')ry 
stut. VrGfl/Vfnn~ are a'll.· be IIsed "hen to"MunHa1l0t1 
"nil the filbert IS deslred- and the tape IS pOSSibly not 
Inltulued or IS not fornatted actordlng to tiL An eM­
anph of thu (ase IS "Ith IHI11AI12L In other cases VFHI 
IS used beuuse other roo tInes In the \If nilchlne use the 
dIrectory stilrt ~nd length. 

2.2.1 Triyersing a DHectory 

Several routlnes e~lst "huh allo" tr.lvernl of a dIrec­
tory. Yflll" see~s the lIedlUn to the dHutOry sUd and 
reads U> the hut entry. VfHK(I[ reids In a dHectory. 
VfEODl deter"lnH uhnher the "edlUn is ilt eIther the 
physHil or loglcil end of the dll'enory. VFlUI7 and 
VFP[O' only detenllne IIhether the HflhuH IS .It the logIcal 
or physl~al end of the dIrectory. rupec1Jyely. 

2.2_4 Other Funchons 

OthH routines In the VF niJthlne see~. read. re .. nte a 
directory entry ... rHe Infornilflon to thp "edluM, "om tor 
bytes tril"dllng on the loop, tnnshu llr directory en­
tue~ to IiJngaroo entnes and vice versa. 

2.2.5 Teo-ninatlll!! (o"nunJt:iJllon 

n.ss Storage (ln~H 
S.,th ['. Rlford 
July 27. t982 

hne Slirting .It bytt 7. Bytes 0-6 Ire ulld for 5tor1n9 In­
fOmltiOn usell by RSSlGNJO. DISPLAY IS, ,nd othtr non-niSi 
ItOr.lge HPIl co"nind,. lilt RCB u byed out a{conlJng to 
the lolloliing dugult. lnforl'litlon obUlntd fron the fledl.". 
11 Uond in tor~,pondlng pines In tht devhh 11nl. 

:-----------.1 .-.... _. __ ._-------. 
I VF.COD 7 I I 
1 location of code I 
1 to indicate nEUlDnl 
1 hn ntup deyf ile I 
I lint. I 
1----··_------------+ 
IVf.Dl 8 -41 
I Dirtttory loc.ltionl 
1-------------------1 
I Vf.IIIG 12 4 I 
I Direttory Slle I 
+-------------------+ 

I VF.lOC lEi ] I 
I Current location I 
I (byte. rec, tr~ck)l t------------_______ + 
I Vf.II£D 19 2 , 
, Hultber of records/' 
, "Idum, .tntlng , 
1 the count vlth 0 1 I-------------______ f 
,vr.FlG 21 l' 
I Seek fh9 I 
IVYYYYWIIVYYlIy .. vyWYf 

I 

! 

I 
I 
I 

I 

I 
I 

• I 
------------->1 
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+VYyyyVVYY .. yy .. yy ..... yyf 

1 Vf.RSII 22 1, 
I Read, .nk, IIrH. , 
+-------------------1 
1 Vf.TTT 2] I, 
I hpe to tlpe Ihg , 
+-------------------t 
I Vf.CDE 24 32 I 
I Current Directory , 
I Entry , 
+----------1 
I Vf.FTV tlO 2, 
I Type of the thl! I 
I turrent dlreet- , 
I ory entl")' , 1 _________ 1 

'Vr,CST "4 4 I 
, Current ,Urllng I 
I foddreu. I 
I I 
+---------1 
I Vf.(lM "8 4 I I 
I Current length 'I 1- ________ ! I 
I Vf.CT( +20 6, , 
I hne Ilf Creation" , 
I V'I1InIJDHHnnSS I I 
+y .. VYyv .. IIVyVYIIYIIY....... I 

V I 
------------)1 

I\IIIYYYVYVYYYVYVYIIYYYI 

I VF.crrp 128 4 I 
I Current inpl.· I 
I Mlltilion byt.. I 1 _________ ----------1 
I VF.CDl 56 3 I 
I Location of I 
I currtll' dlrtttory I 
I e!'ltry I 
I (byt., rec, '",cit)! 1-------------------1 
,Vf.2DE 59 32 I 
I CUrrtnt dIrectory I 
I 10tlHo" 12,. I 
I Ip~re dlr entry I 1-------------------1 
I VF.ROE 91 18 I 
1 Sp,ce for I roo I 
, directory tntry I 
f_· ______________ .--. 

n~ss Stor~ge Dflyer 
Seth D. Rlford 
July 27. 1982 

2.2.2 Entering the VF nachine 

hlbert) and falls Into VFSVE. VfB'iE uill issue in UNI and 
UNl to the loop regardless of th~ nlue 1.n j(('1HIT. The cas­
sette nust be untilhd or It nay tnterfere IItth Kangaroo's 
COltllunlcatlon ulth a dl$phy d~Y1Ct. 

2.3 The £ Nonzero Retom 

SHDrRn. the routine .. hlch ISSues IIPIl fn"es fron 
Kangaroo returns ul1h the E flag nonzero In the use of ~n 
error. IIhen i CIIMHunlullon fallure occurs thl! 'lass stong! 
operation should tenlloale. Hence H~ny of th, subroutine 
nlls are foUoued by.l liEN (return OJ\ (110.) The "plus~ 
fOlltines "ere cruted to sollie thiS prot>hn. Then rouunes 
reSld~ In th KRAHIT hie. R plus rouh" ... F~Ellf for eM­
~ltple. calls FREt'!. FR£D retum$ IIlth [110 ulte" an error DC­
CIIU. fREDt does ;on eM1ra pop froH the R6 stack in this 
taS!. FRED. un be ~alled lnstud of FRED. ,avln9 ~ppro~­
u.ate!y 2 bytes per 0111. See the KR!KIl hie for ad­
d.ttonal detal15. 
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(o""unU;;llon ulth the de~l{" IS ter"I"'··' USI"g elthH l\IAPl[R J 
VfTun Of VfBVL Vl1[Rn HWes a [.(It] {'e"H,d thp t~~e on i 
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Algorlthl1S .Used 

3.1 Slllng a nedluM 

n£du InltUllud under the LlF hytJ 1 tlltenuon cant un 
InforMi1l0n In the yolunt huder reganllng phy$1cd at­
trIbutu. In ddltlon. In order to propHly copy fdes to 
the MedIuM. Kangaroo l1ust knou the ille of the nediuM. 

3.1. 1 Pre-cn~S( Kangiroos 

In pre-cnosc vtrdon~ of King.roo the sue of the ndLuM 
is obtained through i blniry uueh for lhe highest d­
dresuble sector on the "fdiu,,_ This lnfornitlon U Solved 
for ruture reference I-Ihtn copying hh~i to the "edluM. Th~ 
lughest St'clor nunber is also uHd 10 incorrectly generaU 
tht UF level 1 phy81Ul attnbutes for the yolunt heder. 
The attributes .rf incorrect because the todt auune~ that 
track$ i.e aluays conpond of 256 uctors. Olher deVices, 
",ch ilS floppy daki, h.ve I different nUMber of nc­
tors/track. Other floppy dlSk dnvers IIOIY require the cor­
rect phyuul at1rlbutu InforMil1l0n to properly fud the 
du~. ThIS problen lias ftHed for the {nOSC reluse of 
K.lngaroo. 

3.1.2 (MOS{ ;md L.ter K~nguoos 

In cnosc "nd hler verSions of Kaogaroo. the phySHal at­
tributes aod SIZe lnfOrlullon IS obtHned USIng the 0016 and 
0(lT7 conn~"d5. respectively. These [o"""nd$ have been add~d 
to thp p"Jto[ai "h1(h ~angdrOO uses tht' COMMUOlcate IIlth 
nlSS slorige devlns on HPH. (n.1S protocil 15 referred to 
as the filbert protocal.) Illese conMands are used S1nihdy 
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hass Storage Onver 
Seth O. Alford 
July 27, 1982 

to the oon £o"''''nd: "Her the CDnn"nd an Rr[ and an SOR 
are sent. ond the dHIce responds by sendIng an "pproprute 

gonthM flnt palCh the dHedory ~nd then the flIes. (A 
slou-pack algon th" lIould pat~ 1 f lIe ~t a tine. updatlng 
the dIrectory after each file.) Ihe fast·pack algorlthn reo 
qlures fOIlr passes. 

3.". I p~$S 0 

The directory IS patked by rudH'g In succeSSIVe non­
purged dIrectory entrns Into a .. S6 byte buffer in Kangaroo. 
Uhen thIS buffer fllh It 15 urllten back Oul to the dIrec­
tory. Th15 conllnues unul the end or the directory II 
round. 

3."." PiSS 1 

ITlphs ne used to deter ... ne .. here files are to be 
rroyed. TrIples are stored In te .. porolry tlenory (neNory ob­
tau,ed 1I1th RES(ON) and j.e e~(t. 6 bytes long. Earll trIple 
contains .. here a hIe 15 00 H,e "edit"'. hou long It 1& In 
sectors. anti "here It should be. The tnplH are generated 
by tra"erSIng the dHectory. 

3.".3 Pass 2 

The dHfctory IS updit~d by overuntlng th~ 10(all0n of 
the file Ulth Its present loc~tlon uJlh lihue It ulll go 
after the p~ck. The value fro" the corresp~ndlng tnple IS 
used. lifter thIS piS; ind before Ihe neHt, the "edt un nay 
be co"pleleiy unuseoble. 

3.2.4 Pass J 

HP Confldentul 

" 

nol% Slo .. ge Ortller 
Selh [0. Alford 
July 27. 1982 

In thlS fH'il p~ss the flln He "Oiled to theIr ne" loca­
'.ons ~{(ord,ng to thp vaJue~ froN thp tflples. 

Urein of dih frinei and in end of trinSl1lsslon (ElO.) 

3.1.2.1 HOIl 00T6 and 7 !lork 

Thl Mau itorig! deYin should respond ttl a 0016 by 
l~ndln9 the 12 bytes of phySical "ttnbutes data JS 
desCribed In the UF H,nu"l under "Ewtenslons." The 12 bytes 
Ire unt is they 1I0uid appeir In the YOIUn! hudu of thl 
"edlUM, .tirliog I-Ilth the nost $lgolhcanl byte of uord 12. 
Kangilroo usts the 12 bytes retumed by the DD16 co"n"nd 
ulllIe crutLng tht Yolu"e huder uhlle 1I11tulUlng • 
Mediun. 

The Min BtOrage device ,hould respond to • DOH by 
sendIng 2 bytes I-Ihich contun the nUMber of the highut .d­
dressable tector on the nedluH. The Hore SIgnIficant bytt 
15 sent first. K.mgaroo nvu thLS ounber for futuN! 
reFerence in deterMIning uheth@r a file 11111 ht uhen cOpied 
onto the MediuM. 

Since the Mass sto.,ge device presunubly "knous" the 
fornat of the nedlun th"t it is USing, InfOrnitlon for the 
DDT6 and DOll COMn"nd, .hould bt sent by the deVice itself 
and NOT rud fron the nediuM. 

3.1.2.2 FIlbert ind K.ngaroo 

Filben (that IS, the HP-82161A,}lIiS put Into production 
hfure Ihe 00T6 )nd DOH cOM~ands lIere Introduced, ~nd res­
ponds to then by undlng an no only. Th~ k~ng~roo n.S5 
sto"'ge dn~H i5su~es thilt ilny deVIce UhLCh responds to a 
00T6 or OOT7 1I1th in no 1$" filbert, .and subslltules the 
approprute phYSICal attrIbutes (2 trarks/surface. 1 sur­
hceb,edluu. and 256 sectors/trat}.) .and highest .addrus.able 
sector (511.) 

3.2 Picking ~ nedlun 
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A fast-pack ~JgonthH is used dUring PA(K. This 011-

NOMAS 
NOt MAnufacturer Supported 

reCipient agrees Nor to contact manufacturer 

HP Confldenlul 

" 

(HIlPT[R 4 

"~H Storage Orlyer 
Seth [I. Alford 
July 27, 1982 

HP-75C Description and Entry Points 



lrovQlung the [lnver 

The codt lor lh, niS~ "eMory drlyer llyn In I sul1chilble 
ROn. rehrred 10 15 tilt nElRDn. The tode Ii entered uther 
through. HANOI cill or fro" eKt(ut'lng ,I BASiC keyuord. 

4.1 Tilt HRNDI (ilil 

The "fLRon conti Ins I Ron heider ,1nd InltullU1ion code 
SlnlJir to otl>H plug·ln ROnS. The inlluhHtlon code In­
ternpU the VofILE HRHDI ullo Ih15 HAHDI cill Jt 
generlttd fron the opr"t!n,) systeM for (AT, PUR&£:, R[Hllnr, 
lInd (OPV .. lIeM " devHe nine IS found In lIny of tilt hhspeci 
ustd In tllose stite"~nts. Tile nEU,On Jnltuhl,lllcn cOdt 
uses the event n .. rlb" lI~d tl>~ currently executln9 token to 
geneute a elil to,ln ,1pproprute subroutlne ulllCh ul11 
utalo9, pur')e. renane. or copy II 'lIe to. fron, or betuun 
the nass stor,lge de"iCe(s). 

4.1.1 ParaMeter PiSHn') 

File ,1nd de"lCe niMeS lind PU$UoN!s lI~ piSsed n 
plnneters In CPU regHters II! tl> tile HRNOI till. to ,lUau 
tile HgIstns to be re-used the.e p.nnete .. are ,tored ln " 
tenponry ire~ referred to i$ tile FlIe N~ne Block (FNB). 
lI1>en needed these parinetHs ire retrieved frOIl the FNB and 
II pOlntu to tl>e fNB IS pissed to those rouliM~ .. hlth re­
qUHe It. Ihe fHII IS hyed out atcordln') to the fOUOUlng 
dla9 raM . 

-----------------+ 
I HO(VO ~ 1 
I source deviCe for I 
I (OP\. REIIRnE I 

I ftOEVI 4 I 
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n~ss Storage DnvH 
Seth D. Alford 
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.~--------------....• 
I FLHAn 8 g I 
I filtnl"e for I 
I PURGE. I 
t·· _____ ·_·_······· •• 

I FLHA~ 16 8 I 
I Source hItnl"! I 
I for REII~ME, COPY I 
• - ••••• - ~ - t 

I rtDEV 20 " I 
I Device for (~T I 
lind PURG£ I t •• _· _____ ! 

I fLDIRO 22 I 

I
I POinter to roo I 

directory entty I 
I for lIouree hIt I 
I for COPY I .---------'- .... _---. 
I FIIBR60 24 I 
I FUlAnl I 
I FJltnine for CAT, I 
I t.rget fIlenaMe I 
I for COPY, RENAnE I 
I - - - - - - - - - I 

I ~~~~~!r t~ roo I 
I directory en1ry I 
I for "r<jet flh I 
I far (OPV I ... _--_. __ ..... _-_.-. 
1 FlPUDl 32 4 I 
I hrget pnsuord I 
I for COPY, RENAnE I .._---_ .... -... --_._, 
I FLPUOO 36 4 I 
I Source p~u"ord I 
I for (OPV, RENAME 1 -_._--------_._---, 

FNBSU 40 2 I 
Spice for sUlteh- I 

HI' (onf Id~ntlil 

Jng R)6{31 -- dev-I 
fIle pOinters I 

MISS Stor~ge Doyer 
Seth D. RUord 
July 21, 1912 

r------ ".----------------t-------------------

I ftSF LG 42 
I Fhg lor tile sa"e 
I target and source 
I flienane·s. 
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flo~,h.rts 

;.1 flou of Control for nEtROn 

ThlS 110"chlrl descrJbes the floll of COntrol froH the 
V.fILE HANOI tall Into the fl IIlchlne. 

HP Conftdentnl 
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· ... ~ 
tlnltulJ-~ 

• Ullon * · .... 
~{vent' •• *.~ 

I V.FILE 1 L ____ )I end • 
• * ~ J I I * 

, 
"~I*".*""'.** 
• S,ve registers. SH up • 
• fHB, dlSp~tch to Fl • 

• ~~t:n~ ~~~nt ~O~K~p; I I 

MaS5 Storigt (Inver 
S~lh ['I. ~lIord 
July 'l7. 1982 
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. . 
, •••• '.0 11 •• 1' •• ". 

I (AT I I PURGE I • (OPY • • R£MAilE 
••••••••••••••••• I. 

• 
• ••••• f •• 

• (.t~lo9 dl • 
I enlnes or.. • 
• ,p~(lfted hie" 
t ••••••• I 

HP (onfuJentul 

• 
• • " ••••• II. 

I Copy hIe to I 

• or frott RAn. • 
• or copy file ' 
• fron t<edlun 10· 
I nedlull or front 
• fllbrt to • 
• fJlbe,t * 
I •••• It I •• 

• I I •• I 

• fnd • 
I I ••• 

" 

n~ss Stonge Dnvu 
Seth D. Allard 
July 27, 1982 

... 
I find 1st non- • 
• pur'!!e!! dHI!C- • 

• tory entry I 

• further do"" • 
• In the dlret- • 
• tory. 
• Rene"ber the • 
• 10c .. ll(>n of • 
• th, SI .. '11n9 * 
• addr(>S$ of the' 
• fIle. • · ....... . 

end oro Y •• -••• 
• ~jrect"r~?' ___ ,I. :I:P •• " __ 

, , 
I ---'1·---------------, , , ., 
I 'h' I 
IN 'has a • Y °lt an" I 
__ " key been ,-"up or d011ll t ____ _ 

• hit?' • key1 • . . 
, y 

HP [onftdenlul 
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n~ss StOt.i19~ Driver 
SeH. fl, Rllord 
July 21, 19!2 

5.2 Houchirt for FURIA 

FlCAIA 15 the l1)utlne IIhich Juts dvutory entrUI for 
in entH1! directory. It 1I,l1ts for the unr 10 Input up, 
dOlin, 5hlft-up, ind shlrt·dOlln keys to detentlne IlhlCh 
dIrectory entry It should dlSphy . 

18 

* , • * • 
I stirt * , 0 I 0 

• ******111 
I dJsphy ut.- I 
* log header * 
I hnt 
1*1111*1* 

• I I I I I t: * * I 

I uel< to stut I 

I of directory I 

**"011**-

"iSS Stori9~ DrivH 
Seth D. Alford 
Jilly 27, 1982 

• DlSpHch to anA 
• appropnaH i 
I routine IIhHh • 
• finds in entry' 
I In the dlrec- I 
• tory band on I 
• up, doun, ' 
• ShIft-UP, I 
, or shlf1-doL;n." 
,t'."".1 

I , 
I , , , , 
I , . , . , 

*h • 1 
"thlSi'H 1 

"different '--------)1 
* entry I 1 

I ? I 1 

, y 
, , , 

"'I'"I'i 1 
I DISphy thIS i " 

• entry * ,.,".1111 1 , , 
,----------------

niH Storage PnvH 
Seth [I. Alford 
July 27, 1982 
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5.3 flowchiTt for HIIEU 

fLHEIl hnds 'P'CI for Jnd cn.-tn ",II directory tntrlu 
on tht "dUI", FLHEII H caUed by the dlrrlrtnt rolltlnn 
IIhlCh copy fIlii to a "in stonge "diU"_ 

~ .... 
l "'rt • 

• • I • J 

• .t.".II"I.i,,1I; 
I SuI. to tht dll"tctOry III 
• .tlrt. Ini1li,ljn: 
• P--purgtd hie count 
• D--f"'st pllrgtd entry 
II lound 
• r--fru 'PiCt pointer 
• t--(urn!'llt directory 
i pOinter • 
• ••• I ••••••••• l 

I 
1-------------'1 I I 

I • 
I *tnclof*Y I • :lre~to'l ·-----------------------------1 
I I • I 

I III I 

HP (onf Identlil 

" 

/I,ss StoriS!! Driver 
Seth D. Allord 
July 27, 1982 

I 
I 
I 
I 
I 

......... 

1<------------

• • * ••••• 
, Just foklpped 
• over J holt · ...... . 

• • 
'uIU'H 

'hie fit In'--- ---------,".-
• hoh7 • . . 
· • •••••••• 

'SuktoDilnd' 
'IInteil! • 

• Illtry 
• •••• JI. •• 

• • •••• 
Ind 'c---------------____ -.------------------, . ., . , 

• 
-Cllrrent l 'f 

Ihll Pllrgtcl'--------I 

• "' 1 

• I 
.' • III 

'" P • O? "---1 

.. :.1:"'1
1

1 
I Rt-i"itidize • 
I D. I 

I*_'A'_*_ 

I<--------! 
• '11.11.1* 

• incre",nt P, • 

I I , , , •• I • 

• fill hIS to " 
• fit bt''''I" • 
"F.ndtndof' 
• \'IIdlll" • 
I •• I ••••• 

• • 
"I/ill IN 

"Uru?'--• • 
• 
I Y 
• 111.*.111 

I Urit. tilt " 
" Intry, Ind ,dd' 
• • 1'111/ Ind of ' 
I directory " 
• ".ri!. 
• , • I ." •• 

I 
: I'! ~':t t I~t?: • •••• I I • 

1<------------
I 

I 

I sentr.t. II 
J "diU" full 
• error 
".1111 

I 
-------->1 

I 

I 
I 
I 

• 
• p • 0" 
• 

HP Confidentul 
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y 1 _______ ) 1( __ • _____ 1 

I I 

Heu File Types 

nus Storlse Drivtr 
Stth D. Alford 
July 21, 1982 

The k~ngaroo lIiSS lIenory drlyeT II .bh to topy.ll fiit 
types truted by the "alnfr'"e to .nd froll n~5S stor.ge. 
Neu hIe types crf.ted by ~ppbtaHnns progr.n$ un also be 
topled If the .pphution progf,"S respond to the V.tFJV and 
V.RFTV HAHDI tills. Su thr HAHDI CiU docullenUt!on for 
further lnfnrHit1Gn. 

I 
I 

liP Conf.dent!.l liP Conhdentul 

" 

nus StOfi<3e hlvtr 
SeU, (I. Rlford 
July 27, 1982 

" 
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(ontlunans 

Sfyt ... i i",rove"tnt •• houle! hi kept In lIind for tM n'lI 
",nary dri~er ,lIdUel! for .'utUnI' product., 

7.1 (Intr,lind Copy 

A blUer "Uhad of (apyini hI" nnd. to bl undo I 
1I0001d I1!to~tnd. Ichlnt IIhHt t.bltt,re ",jntun,d lIhich 
contun n".u or .ddrtU!l of IUUp. tnn,fu, ,nd tlt.nup 
routines for both louret.1Id tll'sn d,Viul. lhh .110111 
for copying !!UllleR v'rious 'oure, Ind t.rg.t dtvien. If 
this sche.tt hid been ulld in Klng,rGG, for tunpI" 'Ih, 
could be copitd directly 'ron un! to ennUf. cunu. to 
prlnttr, and 10 forth. 

1.2 8uHt~in9 "ediult References 

Rtntnbering uhfn I filt it on tht "litiull woulcl ~CI1!"1 
lI,diun uur .nd tilll! l"elluif"!lItntl. Uith th1& SChellt tht 
1nt hll dirtctory .ntrin rthnnttd lIould be nuntuned ill 
.. nthl! in Rlin. Bthrt refer,ncing the n,dlu" dlnl'ctOry tht 
uehl lIould bl! .ulthed fVst. Jf. dlrttto'1' ,ntry hd to 
be uplI"'ed then It lIould be re .. nuen to the "edlu.,. Other­
.. ite IInl)' the fib IIQIIld be re .. ritten. The 41C UIU • 
lillthr ,chene eHplo)'in!J buffer I of th, filbert. Thn 
nlthod 15 not avuhbh to Kangar(lD unn the "au "e"or), 
dnver use~ buffer 1 for "ov)ng hlu dUr1l1g 801l! COp), 
0plI!r .. hons.' 

HP Conhdrnl1d 

[HAPHR 8 

Organization of the DnuH 

2.1 Tbe Fl nachane 
2.2 The Vf ni~hln~ 

2.2.1 USIng the Vf nithlne 
2.2.2 [ntenng the Vf hachine 
2.2.3 Tnuusing II OHfctory 
2.2.~ Othu FunctIons 
2.2.5 1erninlltlllg [OMMunltatum 

2.1 The [ Non~ero Rptum 

Rlgorithn$ Uud 

1.1 SIZIng iii "ell1ult 
3.1.1 Prll!-CnOS{ King.irnos 
3.1.2 (n(lS( iilnd later Kingaroos 

3.1.2.1 HOll 0(116 iilnd ? Uork 
3.1.2.2 fIlbert ind Kangaroo 

3.2 Packing a h!dlult 
3.2.1 Piss [I 
3.2.2 Pan 1 
3.2.3 Pus 2 
3.2.4 Pass 3 

InvokIng the Dnyer 

4.1 The HRNDI Call 
4.1.1 PUaMeter Passing 

5 F louch.rts 

5.1 floll of {ontrol for "ElRon 
5.2 flollchnt for n[ATA 
5.l flollchirt for FLH[U 

Nell flh T)'pu 

HP [onftdenlul 

" 
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nus Stor .. !!e [Inver 
Seth D. AHonl 
July 27, 19S2 

RefertnclS 

1. LlF Standard (HP doc' A-59S5-652!H •• nibbll fl'lNl 
(ionlon NutalI " &rteh), Dlvidon) 

I. HP-Il,,"owil (.v.ihb1e froll Stevi Harper lot tvO) 

J. kallJaroo OIlltlr', ".nud 

•• KP 12161R Oi9inl CUlittl Drivl OwIlr', "antI.l 
put 32161-90(02) 

I"' 

5. HP-Il Drher for kln!l'roo doc_nt 

•• JOty', book 0' R(lnS 

7. bnglroo II£n dOtllnlnt 

•• HAHDI caU docun,ntation 

HP [onHd!lltial 

hble of Contents 

Conduuons 

I. , (entrained Cop)' 
1.1 lIuffeting nedLUn References 

5 ReFerences 

5 
5 
5 
I 
I 
I , , 
, 
, , , 

10 
10 
11 
11 
11 
11 
11 

" 
" " 
" 
" " " 
" 
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Ttlt" hngaroO Outp!lt SoHIII,.., 
J.ck Rppho IV 

10:21 J"ly I, 1912 

. iI\ OOIlQOQOOOIJOIJOlJlJOOQ(lOQOaOQQOO O. 
,UO\ OQOOOOQOOOOOQQOOOOOOQilIJOOOOOQOO\ 00 

110\ .QQQoOOQOOQQO(lOUOCOIiO,jiiOOOOfiCIIOQOOO\ \0000 

Qg~~aQOOOO~~~~~:~~OOOQ~~~~~~~~:~:::~~g~~~:::::~OijO~g:~~~~O. 
0000000000" OOOOOOOOOOOOQOOOOOOOOOOQOOIJOUOOOoQOOQO 

\OOOQOOOOOOQDOOQOOQQOOOOQ~vOO" "00' 
00000000000000000000000001 

\000000000/"0000000001 
\000000 100011000 
000001 0001" 
00001. 00 
00001 OVoo 
0001 I 
0001 
1001 
1000 
000000 
''00000000 

"00000. 
"0000 

1) Gentr,,1 output schet1e 
2) Hlgh-Jevd output 
3) lo~-bvel output 

nD5t users ulll Sloply use high· level Oulp"!. Feu users 
h"ve to do lou-level or devICe·depend~nt stulf. 

-3-
hflgu'OQ Output Softuart 

Overlll outpul structure 

t---·------t 
..... ;. t Pnntt'r 1 

-,-
K1n9aroo Output Softu .... 

In thu piper. Kangiroo output lIill be divided into 
nver.1 teChons. 

I t----------t 

I f·-···-····+ 
&.==~) I w 1 I f __________ t 

I + ___ ••• __ ·t I 
1----------1 I Virtud I I 
I K.ngaroo I =~==") I Output I =====::.", 
t----------I I DeVice I I I I \ +---______ t I 
I I \ I 

f __ • ___ • ___ 1 

I "'ng"roo I 
I H.rd .. are I 
I LCD I 
f----------+ 

, I \ I t ___ • __ • ___ t 

, ,\ naO) I nodel'! 
, I \ 1 t-----·----I 

" I 'I I f- ______ • __ t 

V V V I IOther I 
1--"-'--1 1--------+ t-·------------f =====, I PIl I 
1 nlSS I I [~rd I I LCD I I Devan I 
I neoory I I Ruder I I Annuncuton I 1----------1 
+------~-. I~---·~-·~ ~. _____________ • 

Tht Kingiroo iHtnpts to dul IIHh only onl sort of 
idnlized virtual output device. Jt n then up to the in· 
dlVldud . device dnyers to trinshte this Idulued output 
to .. hitever the deVltt hlrd .. ue uints. 

Other devices ewi't "hieh bYPiSS this schen!. The c.rd 
ruder IS spok!n to dtreclly, IS ire the LCD innuncutors, 
ind niSS nenory devjces. 

hngif'Oo Output SOftui", 

nost top-level output n dlrtcted to print or dupl"y 
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cltYlet •. ThlSt dfY1Cn havf been prevloudy ttt up lIith 
DiSPLAY IS or PRINI(R IS ItatfnenU and no ... 11 a~iy in the 
dewitt 'lit COEVfllI). lIh~n a .tnng i, output, it n 
directed to thl! pnnt or dIsplay dfYICU. The dfY1U hi. II 
IUIUltd to find out uhat pnyuul deVICes they ue and the 
oulput 11 routed to the". 

The output fron th, operatHllsy.t, .. for thl! IIOst part 
gon 10 th' dupl.y d'Vltts. D Sf output. LIST output, AS· 
SIGNID pronpts. INPUT pnlnpt$, TInE and APPT node output, 
the EDIT nod, pror.pt. and key Icholng aU go to the dapl,)' 
illYleRS. 

The output froll PRINT .Inel PUST ttatl!lI,nh gon to thl 
printfr devices. 

NOMAS 
NOt MAnufectute, Supported 

recIpient agrees NOT to contact manufacturer 

-5-
bn911"00 Output Sortll~re 

HIgh-levI!! output o .... "'i.1I 

At the hIghest level In K,lngJroo, all output IS dlrutd 

DISP. 
PRIIIT. 
LINEI/O 
PRllfnl 
PRNUn. 
PRSIR. 

Su output to dlSpl .. y devicu 
SU output to Prlflt deVices 
UTite EDt to DISP/PRINT devJces 
IIrite a stHng to (lISP/PRINT d~vICe.s 
Un tl! , nu»hH to DISP/PRINI del/lcn 
Urit~ .. stnng 10 DISP/PRINT delllces 

DISP.: Send future output to thl! DISPLAY IS deVIces by 
setting thl' global ROUTL 

PRINT.: Sl'nd future output to the PRINTER IS dl'vlces hy 
nthng the global RDUIL 

LlNEHD: Send end-of-hne sequence. The end-of-llne se­
quence for DISPLRY IS devltu IS tR/H. lht I!nd-of-Ilne se­
quence for PRINTER IS deI/ICes 1$ InltHlly (R/l', but Niy bI! 
ch,nged by the [NDLINE ShUnent. 

PRNfnT: Send a stnng, pon.t!'d tl) by 1126 "lth length In 
R36. BiSed on RW, PRNfnl ,"11 tilb to the next pnnt lone or 
not. Thn Inp!enfn1S the n'flcolon/conn<> ternlnitor on 
PRINT/DISP statenents. 

PRt'llIn.: Send' nunller fron \he RI2 &hck. 

PRSlR.: Snd a stnng fron the RI2 suck. 

-1-
hnguoo Output Softuart 

lo,,· bl/el dl5phy output 

The lo,,-ievd duphy output rouhnn aJi IIrHe to the 

tOl/anll the PRUITER IS Dr DISPIJIV IS devlUs. H'n!! is " 
typical nquence to llritl Ol,lt , ,'nng to the PRINl£R ]S 
del/juI: 

PRIMT "Mollify'" 

-,~ 

lS8 =PRINT. 
un Rlli, -SlRllN 
LOn RZ6, ~SlRIIDR 
LOB R20,~1 

lS8 ~PRNfnl 

• 
lS9 =UNEND 
.TN 

"t output ",un to print Hvjcea 
9tt length of the stnng 
9ft ,ddr"s of thi ,trang 
don't go to ne~t punt IMe 

IIriti nulllter to currlnt dll/ltes 
(lihith are tlui print dlvicu) 
write (OL "quence to C\lrntnt devices 

StRllN DAD Ii 
STRAtlR ASC 'Holldy!' 

Tilt gtner,d "quente is: 

1) Set up the output route by tlllJ", PRINT. or DISP. to 
lind output to tht PRlHIER IS or DlSPlA~ IS devJCfl. 

2) CaU PRHFnl or PRNun. or PASTR. to writ, d .. ta to th, 
turrent output Itl'lan. Rellut" ntded. 

3) Cdl UNEND to IIrite out the ,nd-of-line sequence. 
Note that the curlli!nt routt is , _t _1 _1 _1 _ "' and that 
furthr taUs to PRHFnl and such un be nade l111hout 
anoth. u11 to PRINT. or DISP. 

-6-
ICangill"OO Output Softulre 

High-Ielll!l output rouUnu 

display devices. of IIhich the UD it .11I.lY. intluded. Ihl 
display del/ites .Ire .assuned to understand severd control 
characters and the "liP shndud" esc.ape stquenCe5. 

EROUI­
HLf LIN 
NLfOliT 
nSfrOliT 
OUTEOL 
[OUID 
OlllSlR 

UrHe .. "elnge, put I.t into the trror buffer 
L1'lte a hne IIith no EDL. 
Send a stting of chiractl!rS (no lOLl 
L1rHe a string of char,tters ind EOL 
L10te out (R/Lf 
Send end-of-lint uith no dday 
L1ute a line IIith EOl 

(ROllI-: Sl!nd II stnng to thl! dlSphy devices ,nd put that 
&tring into the error buffer ERlIBlif. ThI! string tin then be 
retrnvl!d by tNll-F[T(H. 

tlLfl1H: Send a strlng (pointed to by Rlli uith length in 
R36) to the dlspl.lly devicu. II _0 _ Ind-of-line sequence i. 
generatl'd. 

I1lfOUT: Send a string (R26 points to length byte folloued 
by string) to the dtsphy devices. II _0 _ Ind-of-line nquence 
1$ generated. 

nSfrOUT: like HlfOUT, f>lcept OUTEOl is called to gener.ate 
thl! end-of-lint sequence. 

ounOl: Send CR/lf to the dispbJl devices. 

EOlHD: lIke OUTEOl el<tept IIntes 1I1th [lElAV O. 

OUTSIR: like HlfLIN, except OUIEOl is ulll!d to generatll! 
the end-of-line ~equtnte. 

Klngnoo Output SOftLlU~ 

loll-level thiTicter disphy routines 

(URS[. Tum 011 the cursor 

HP-75C Description and Entry Points 



CURSE- Tum off the tursor 
OUll[H lint, out a ellaueter, ,hhe pU&IIlttr 
IllITC40 lI.ltl out tilt tllJor.t(ter In 1140 
OUltll/l IInte out tht chr"tter In III 
DUnS( IInte out ES( .nd thl! cllu"ct,r In III 

(lIRUt: Tum on th, cursor by IIncbng Est ) to dllllphy 
devices. 

CORSf-: Tum off the cursor by IInding fS( ( to dllpiay 
o1eVlu5. 

DUU(H: lint, out .. char.cter to disphy ftvun, The 
ch"rachr 1I a .lata p .. "neter phced "fter th, ull to 
DUI1(H. 

DUI[40: lint, IH,tt the charact.. In 1140 to o11lphy 
devalS. 

DUT(IIR: IIrite out the ch .. r.t1fr in RJZ to o1uplly 
dlvleu. 

OUTESt: like OUT1(II, ellcept ES( .s IIntlen before the 
ch .... cur. ThlS It unful for IIntlng escape nquencet. 

-,-

KII"UD hy Jilck Rpplin lV TIlls ."plnns the LCO driver 

PRRSEII 

2:19 pn lim., l!i JULY, 1982 

p,IT'Se' 

UMJII by J .. c~ Apphn IV Thil ,,,,lainl the If.ang.roo input 
10(tll'''' 

-10-

t _________________________________________ .. ___________ -------f 
I I I 
I THE PARSER I (HI!PTER 1 I 
I I I t-----------------------------------------.------------------+ 

1.1 INTRODUCTIIJN 

III .. hne 0' progran or calcuhtor !lOde sutenent i. ent,rd, 
it IS in AS(II lod.. IIlIen (IITN> is preUI'd. tlie hne it 
p"ud. Thl' PIIRSER controls the conversion of AS(II code Into 
the tntl'mal 'lokenued' font in IIhieh progr.ns .. ~ run and 
ttored. 

As .II line is p."d, it is ehec~ed for synU" errors, th~nged 
to IIPM fron its aigdlllc 10 ... , Ind tonverted Into ell.rulibll 
·tolotens uhlch are fhM Itorld. Eath 10hfn consuts of .. Slngle 
byte • .lind Cin repri'S!nt a single ki'yllOrd, &ueh IS LEI. fDR.or 
DISP. Token 54 (e"Urn .. 1 RDn token) 15 und to allOI1 
,,,tenSltlns of the &ysten by nelns of edend RDns and LElC 
hIes. 

The s)lsten PRRSER 15 tonprud of three n,un functions. 

1) Scanning: thl' process of transhtlng ASCII code 
Into Internal tokens 

Z) PUSIn9: nlnlpubtlon of tokens il'ito .. n 
.xecuuble Slru" 

3) EditIng: Insullng till' loki'n Urean into till' 
oiIpproprute location in nellOry 

t. 2 S(RNNING 

S(AN; The routln!! SCAN hu the responSibilIty of dlffe~nll.llllng 
betlleen nu"bers, ... .arubiu Ind flASIC keylJords. If SCAN niku 
tile det.nl1nal1on thU the turrtnt coliUllon of ASCII code 1& 

nu1hn a'llmber nor a viniblt then the routine SALT 15 
tilled. SALT has the responublhty of "itching the ASCn 
[ode ln the Input buffer "lth HI lHise In the (olleoltln of 
AS(II ublu. llle surch through the AS(JI tables IS 

2:19 pn H!U., 15 JULY. 1982 
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conphted by SALT. IIhlth, polls. in order, Ltll fihs, 
IMt,m~h ROils 'l'Id If IIn&ucceuful, proceds to the .y,ten 
Ron5. It II l"por1.nl to no1e that SRLT don not have tht 
c.pabillty to rungnin the end of a hy~ord th't fppUt5 In 
tht Input buHer. 

Ell; If litiS is I keYllord in th ",illfrll"! .and '1'1 
IMtem.l ROn (rutn. ktyllord R8, SALT 
!liU ,du.y. nltch both A8S .nd AB lIith 
'98' in tht eNt ROns ASCII Ubh. Thul 
tilt IU1Inlnt 

10 k=ABS(yAl) 

lIi11 prob.bly not p ..... " 11 Jong II the eocternal ROn i, plugged 
I" 

f1eh IntI}' in In ASCII t.bh flu itl Int ch.r.cter flipped or 
negated. Thil lignifies tht fnd of I key"ord. IIhen the lnt 
(hultter i. renhed, SALT deteminn If it lin I nateh. If 
so SALT !'fturnl to SCAN Ilith the 'ppropri.te token Vlllle in 
.14, othennse SALT intrtnen" tht token vdue .. nd conhflUes 
nnehHlg th.t putituhr ASUI t.blt unlli the ene! of tlbie 
1$ ruched. lit thl conclU$IOn of nch IIS(II t.bIt it the 
vllut ff. Thit infOMl' SAU that jt h.ll reached thl Ind of 
thn ASCII hbh .nd sUrchlng shoule! nntinue In Inothfr ROn. 
The flnl1 output fron lunnlng i5 .I token YIlII! In R14. 

CAUTION: At tht contiUSIon of SCAN, th" intt9rI ty of the 
'ollouJng regISters should bt nllntuned untIl thl nt!!t ull 
to SUN. 

1140: 
R41: 
1142: 
114J: 
1144-1145: 
1144-1146: 
1146: 
R47: 

1.3 PARSING 

lhe first eh.ucter of tht cur",nt keyuord 
lOll ordlr byte of the ROn It 
High onler byte of the ROM" 
Tohn Yo1iue if el!tll!'rn.ll ROM token 
ttlNe If y.r hblll!' 
Valul If Integer 
Stcondary IttrIbutes If function 
PrlMlryattrlbutes 

PRRSII: Tht first key"ord (tokenIzed) genH~tH the pHung 
leheMe, through tht routine PARSIT. To deterMIne the loe~tlon 
of the parsetJne routine, PAIISlI doubles the token vilue Ind 
adds In this offset to the PARSE ubIt. Ii direct load Ind 

2:19 PM THU., 15 JULY,1982 

or tqud to 255 bytes (not Including liM nUNber and 
s1itENent 'Ile byte). 

2:19 PM THU., 15 JULY, 1982 

Parser 

Punr 

indlMld lubroutine junp InUutn thl dni"d routllli. 

Tllttl are (our conditional tnts upon thl lI"tiH.J ktyulird in 
PARSn, before Iny plrsing roullnt n enUrd. Thn. tilts 
Involve till pnnal)' .lttnbut. Df the Inltul token. 

1) If till first tok,n iI • vltilblt thin thl: vltiflbh 
token is "plit.d IIi til till blpUed l£T tokln Ind thl: 
prinal}' .ttributl is given I v,lul of 200 (octal). 

2) If thl THEN fhg is ut (during the parsing of.., 
If -THEM Itltlnent the PRRSER considtrs tilt 
hypothesil .ntl conelu.ion .II tuo up.r.tt 
.t.ttNlntS) then the priNl1}' Ittributl o( the token 
i. tuted to ensure a legd dttr THEN .t.ltUI (c 
300 oetil ). 

3) The prinll}' Ittrihutt is tnted (Dr vllUI gre.trr 
thin or equl! to 200 (Ottal). If 10 ut hflvl • 
progr;lnnib11 k'Ylloni .lId puung initutll. 
If not: 

4) Tilt prin.ll}' Ittributl 11 tut,d tor value grUUt 
thin or equi) to 100 (actIO. 

TRUE: Then II' hOlv, , BASIC Iy.tln tdl 
Ine! tht nachint IIIJst be in 
t.icuhtor "(fd. or Ut Irror. 

FALSE: PRRSIT ,tops and uti an error 
(reglrd 'Mpr.suon pOirsing for 
pri"ary attributes leu thin 
100 oetllJ. 

Once thest condltionds.l" pused lie enter the appropri.ltl 
p""ng routlnt. 

1.4 EDIIIII(t 

EDITII: flch tok.n strun, uhether in progrln or calcuhtor nodi, 
il preceded by three bytes of infontiltion. II tuo bytt BCO 
lint nUMber I 0 If in ulc nodt) folloued by • on, bytl vdue 
rtpresenting the l,ngth of the token strUM. Til! fouHne 
fDITH calculates til! sIZe of th, taken Urnn and u.es thl 
BCD hnt nutlber to innrt the hne fran the RIZ .tlck into tht 
appropriate lotltion of the EDIT fIlE. 

Note: Til! inphtd length of a tohn Itrea" Im.t bt leu thitn 
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JUJU.HHlIUUUHU~"."~U'IH.HU.UHUH~UiUUU. 

• 
Sane elwlplu of stiiteN.nH ~nd hou they are 
interpreted by the pirSer tin Host u~ily 
be shOim by these tuo tabhs . 

• HOTE: order of IttMpttd parse 1$ 

I. progran SU1eMents 
2. cal(uhtor statenents 
1. caleuhtor tKpruuons 
4. progran eMpressions 

uhen edlllng a BRSIC file: 

pNlgran ClleubtOT 
J + _________________ of ___________________ + 

I I I 
1 11))[ 1 I( I 
I IO)hl I 10rfi I eKprfSlons 
I <-I 10+2 I 
I I (1(~5) 11\ 1 
I I I I 
f - - -- - - --- -- --- ----. -------------------i 
I I I I 
IIOBfEP 1 1(-5 I I 
I 2()<nuU, ----1-. BEEP I shte"ents 
I I <null) I 
I I I i---- ---________ i -------------------i 

The <null. stateMent 11111 delete the llnel given. 
2O<null. "Ill delete statenent 2<1. 
Ju$1 'null' del,tes line 0 In the ealtuhtor HI •• 

JUi.UUHUU •• H .............. UHUUU.UUUUUUUU 

1.5 STATEMENT vs. EKPRESSION PRASIN(t 

There tMi5h four Itltes or allollible bUlt fo", in the Mathin! 

1) Progran stattll!nts 

2) [alcuhtol' statet'lents 

J) (Ileuhtor !I<presslons 
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4) Progr'" ellpnniOnl 

Prog"" ,nd tdcuhtor $httn.nts ,n subJlct to tht prhlOIl' 
dUtll,nons on p.lrung proc.duru. Pr09r~~ 'nd calculltor ,"prUSion 
pa"I"9 IS nothIng "or, th.ln 1""rllnS or (ornng lhl inlud 10kln to 
b, thl DISPlAY tOken ,nd trU'lng this uhoh en'lty u a prog ... " or 
[,lC\l1ltor st,tl"en,. 

EM: IIltr 10 x·'I/z 
,ft,r parsing ,nd deCO",ll1ng lint 10 iI 

10 DISP x-VIZ 

1.6 &lOBRlS 

[ONlinE 
ERlllIM 
[RRRlO 
(RRlnp 
INPBUf 
P{RRSV 
PRNlinE 
PROIEn 
R!'.llnl 
Rn.PAR 
RonOFF 
RonPIR 
RINH& 
SINRIO 
STsm 
IH[NFl 
lOS 

LoUllon 

1266 
1m 
136C 
136E 
1180 
151B 
8263 
8233 

"'0 
000' 
12AS 
IZR) 
1365 
1361 
IZ55 
8362 
1257 

DescriptIon 

n,nl!! of curnnt Idlt filt 
lint tI of IIlIleh .rror occurnd 
10c of R10 " ,rror 
""POl"l''I loc,Hon for error Info.",\1on 
lot,non of ASCII codt to bt plrud 
IIVI! ,rea for parser Irror info."atlan 
n,ne of hit to be parSld 
ttnporary ",nory 
Unit on tht R6 ltack depth 
rellUv, offset to parlt table 
ofln' to "ak, RonPTIi absolute 
rthtiv, pOll.ttr to current ROn enabled 
lnvlubll' rI"\lrn fl.g 
lac last error th.1 occurred 
loc,tlon of bl!!91nnlng of hnt 
then fh9 
curnnl tnp of stack (RI2) 
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1.9 FLO~ (IIA(;RRns 

TH[ PARSER 

t·--·_· ___ ---I 

1 PRRSER 1 
t'--'_'I' __ ' -t 

1 
V 7 ____________ ?NO 1·----· _______ 1 

11$ there" 1-->--)·-,--1 ulc I 
Ihne ",\llIb .. ' I A 1 ,!aI1!MInt I 
7 ___ . __ 1. _____ 1 1 SIPARS 1 

IY[S .·-----1·--·--. 
1 1 
V 1 

.---••• - •••• - V 
I ruse prgM 1 NO'· ____ · _______ 7 
, stHelLent ,v'--I errors7 1 
1 SIPFIRS I I 7 __ ' ___ 1 ___ . __ 1 

--+--- 1 I IYES 
I I I V V I I t--··-- ______ ·I 

1'- ------.----, YES 1 I 1 c~lc I 
I ufI)rs

' 
I __ > __ A 1 1 exprH$lon 1 

7 •• ____ 1 ___ ._.1 I I [llPRRS 1 
IHO 1 .,-,---1 __ ' ___ 1 

1 1 1 
vii t·--- _________ t 1 II 

1 edit tn I V NO'·--- • _______ 1 
1 the IInl' 1----<- '-,-1 errors1 I 
I [OITIT I I ,._. __ -]-_ •• __ 1 

t- ----1----- I IYES 
1 1 V 
V I .. ---------.+ 

t·---···_· ____ , I prg" I 
1 rtn 1 I expre5uon I 
1--·--"-------1 I 1 E~PRlis 1 i ! I-··---r----I 

1 NO L. _____ ••. ___ l 

1-··--1-·----·1 ~-<-'-'I error5' I 
I rlporl I '_, ___ ,1 ___ , ., 
I trror ,< -···-·--··-·----'V[5 
1-----------_·. 
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PI""lr 

1,1 HAIIDI tAll [V[IIIS 

V,PAR -- .. nt \/pon ini1i.tnn af PARSER 
V.StR -- Unt 'or Itrln, Irfl'l' 
V.DIII -- I,nt to intlrtept til, 0111 ItUtlllfit 
V.PARA -- unt to int'rtept function p,n",tt'" 

1.1 (ROSS REFERENCES 

hnlli C,ll Docu"ent 
Intemll Codt billplu OaCU"tnt 
Sourc, File 
&Iobd flit 
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STATEMENT PAASING 

I----- ________ t 
I StPARS I 
1------1.-----1 

1 
1 
V 

t-------------I 
I procen Hnel 
I n\lllber and I 
I U2e byte I 
I LINNEO I 
1------1------1 

I 
V 

RH"HDI 
RH"ItE 
kW'RR 
XR.I.IiLO 

1'.---------.--lY[S 1--------1 
I errors' 1----'-----1 rtn 7 ______ 1 ______ 1 1- _______ 1 

IHO 
1 

1------\1------+ 
I parse the I 
I statlMent I 
I PA~SIT 1 
+------1------1 

1 
1 

1----·-\1------+ 
1 prOtU! 1 
lind of line I 
I EDl I 
1-----·1------· 

1 
1 , 

t·------------t 

l ilt error I 
flag l' I 

1 necessary I 
I AH~ER' I 
1------1------* 

1 
1 

.---··-V------* 
I rtn I 
*----~ ... -.---. 
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" 

THE PAASIT ROUTINE 
~··_·· ___ t 

I PRRSIT I 
t---I---_t 

I 
+-----V-----t 
, 9ft It .... t I 

)-------->--------1 token I 
I I StAN I I t-----I--___ • 
I I 

I t~~~~r~~~~~! .!_->---!~~~~~~~~~t~~~~~~~~~! 
I '1 I 
I 1<-----------------------1 
I V 
I ?-----------, ?----------------? 
I I thIn FhS ,'I'[S I token 1egil INO 
I I Itt? 1--->----1 .fter th~n? I---v 

A ' _____ 1 _____ ' ,---------I------? I 

y,,;--;;f:::;-··,····_· __ ·_-_··!'" II 

V-----c------I keyllord I 
L~~~~i~~~_J I 

~ V 
i---;;;~;~----iNO II 

I cdl I-----I---------V 
I nDn-p~nabhl I I 
,-----+-----, I I 

IYES I I 
I t---N----t I 

?-----V-----? )--)1 error I<------{ 
I ulcuhtorl---->--A t----v----t 
Inod~llH I ,-----1-----, I 

1110 ) -----1---------->1'1' I 
,--I-------'VES t-----v-----t I 
I I 1----)----[ 'Mecute I I 
1 __________ ? I pun-ttllej V 

rtn I roullne I I 
I t-----/----_+ I 
I Y I It I I 

t------------} N !-----V-----? Y .-----t 
I next token 1<------1 errorsl 1-----)-------1 rtn 1 1 \II or I 1 1 ___________ 1 t-----t 

t------------t 
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Varllr 

[J(PR[sSIOH PARSING 

t--------____ + 
I EJ(pRRS I 
t-----I------+ 

I 
V 

t------------I 
I hnf nunberj 
1 procnung I 
1 size byt!! I 
1 UNH[D I t-----I--____ • 

I 
V 

?------------?'fES .-------t 
I err-on1 1---->----1 rtn I 
'1 _____ 1 ______ 1 +-----_-t 

I" 
I 
V 

t------------t 
I load RI4 I 
1 lIith DISp I 

I to'" I ." 1 proper I 
1 attnbutes 1 t _____ I ______ • 

I 
V 

t----------_·t 
1 paru the 1 
1 tlrpression I 
I PRRSIT 1 
t-----I-----_I 

I 
V 

I------------t t----------------t 
1 prouss I 1 set I .. ror flag I 
lind of 1---)1 if nlenury I 
1 line I 1 AHVfR? 
1 EOl 1 t------I---------+ 
I------------t 1 

V 
+-----t 
1 rtn 1 
1-----1 
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t--------------------+-----------------.--------j 

124 

t _____________________________________________________ ----f------------------+ 
I I I 
1 [lIRnpl£S R 1 CHRPTER 2 1 
I I I 
+- -- ------------ ----- ---------- ---- ------ - -- - -----------. -- ---------~------+ 

" 

A(TION or THE PARS[R ON TH[ PROGRRn STRTEn[NT 

(It IS Jnphed that ~1I eilllllts IIhlCh are elwllned. 
Hanipuht~d. ~Ild pushed onto the 1112 shck are the resp~~llve 
tokens of the c;hara(Un. operatorl&, OIIId hrncHons.1 

To parse the preceding progran shte"!nt the puser uill 
hrst attt"pt to hnd a line nu"ber. If $uccessfuJ, control 
11111 be pissed to the Ihlenent piner, STPARS IIhlCh '1111 
phce the hne nu"ber and;ll blallk byte fllr the stileHent un 
1111 Ihe R12 $lack. The fIrst charltter of the statenent is 
then elranlned alld In thlS tise, $lnCe i1 is a varuble, 
control IS thell pill!>Hd to th~ InplI£O tET routIne. 

HT plaCts the let token and tht token for R on the 1112 
stack. The neKt cl'laracter I'n[ountfred 15' uhleh HUHa!u 
the '0110 .. ln9 progrfS51lln of subroutIne Junps. 

NUnvA+ --) lOGfA( --I lOGp!!In --I Nun[KP --I 
lERn --I fACTOR --I PRInRRY 

PRInARY is the routine uhich e",nints tilt ne~t chuactu 
and dHects umtrol to thl! Ipprllprute routine for jI,rsing. 
In the given can th! ntllt thratter is II, IUIC! It is I 
nUHUH varublt 11s tllken is phted on the Hack .nd • 
be~onu tht current tharacUr. (ontn! nOLI procnds rroH 
PRHIRRY b.c;kll.rds through the progresSion, stllpPlng It uch 
rllutlM and testing tilt attributes of the curren! thdractrr. 

fRUOR: tes15 for A 

TERn: tUtl for -,/ 
NUnIIlP: tests fDr I,-,Honadic -
lOGPFiln: tutl lor blnlry rell110n IIpfTitor 
lOGfR(: tnh for 10glCiI and 
NUnYRI: tuts fliT lllgltal or 

J paun the Ust It TERn $0 • U stored In R33 and { 
h{on@s the current thlrnUr. llhen a tnt IS passed. control 
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is directed foruan! through the progrtssion to PRInARY. 

PRlnARY then directs c;ontrol to the ,pproprhte routine 
For (. Since ( iHplles a nested eliprUsion, Z blcones the 
current character jnd is IHnediately placed on the R12 sUck. 
1 is no!.! current, control i5 dj9reS$~d, and • pnses at 
HUn£Kp. Befon + is stored, ho!.!ev~r, the IIccurrence IIf ( 
causes - and the nnainder IIf R32-37 to be s.lIed an thf 116 
.tack. t it: then stored in R34 nllkins the next charicter SIN. 
Control pi5SU to PFilnARV IlhlCh diN!tts control to the syate" 
functlons routine, FUMI. FUNI then pushes R32-35,R40-47 onto 
the R6 .tack and stons SIN in R35. fUNI then exaHines the 
ned Ch'ricter and checks for a (. Ir i ( is found thiS 
signds fUNI to obt.un the n!Kt chlracter(V). If Y is 
acceptable as a PJranebr for SIN, FUNt placES Y on the R12 
stack ilnd shifts SIN to R36. R32-35 and R40-47 ire nstond 
and SIN 15 pushed to the RI2 stack. FUNI then tuts the next 
ch~rilcter for 1. H true, the 1 is duregarded and the next 
chilracter obtailled. Control is then returned to PRInRRY lIith 
the stcllnd ) il$ th' current character. Sint!' PRInARY stU the 
1, t JS placed on the RI2 suck thus ending th nestfd 
IXprl!5sl0n and Making '" the clIrrent chu.lcter. ,.. attributu 
are Checked and lince they an gruter than the attributes of 
the saved t, ,.. is pl"llcened hrst uhile ~ reHiins on the 116 
stack, '" p.sses the test in FACTOR. The'" is stored in R32 
and the next chracter. 2, 15 eMiNined in PRInRRY, Sillee 2 11 
,Icceptib}e, first 2 then'" ue phced on the R12 stnk. and I 
beconn torrent. Th at1nbutes IIf I are checked and found 
equal to the attributes ot the uved ~, the I is processed 
first for convenlenCI!. / .ttributts pilll tilt test in 1ERn. 

15 stllred In 1133 and T becones (UTrent. Control gon to 
PRInARV IIhieh exanines 1. BlunS aecephble, T then I are 
phced an the 1112 stack. hnally Slnce there .r-e 1'10 Hore 
operable c;haruteN - IS popped off the A6 stack ind pushed on 
the R12 suck. 

1112 SIReK 

10 10).1 order byte of hne l'Iunber: 10 

o high order byte of line l'Iu..t.er: 0 

" 
91 (h1) ht token: 91 
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".rser 

.. 

P.lrser 

i " 
~ 

I 11 (AI 
I 

tinph llUnerlC add",u 

I 
I 20 

1----- ASCII code for bhnk A 

1 " 
I 
I 1 (K) fettll nunerIC nlu!: X 
I 
I 
I 20 

1----- ASCII code for blilmk X 

I " I 
I 

1(Z) fetch nunerjc value: Z 

20 
ASClI code hr blank Z 

" 
1 (V) fetch nune'l!: value: Y 

20 
RSCII code hr blink Y 

" 
DB (SIN) SlN token 

28 (+) ROn token 

" integer COMUnt token 

I 
I , tllru b)'te 

1-----
I 0 integer: 2 , ;, 
I 
I 
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RUJ(I!!" OF THE PRRS[R ON THE USER DEFIHEO FUHCTIQH 

The pilrser ilttMPU to -Joc.lte .I line nunber. If 
$uCtetsful, control IS p;tss~d to th $1.tellent pilrser, STPRRS 
(nete: If OH IS loc'1ed 11'1 .I I:.ltuhtor st~t~nent an error 
'1111 be genuited). SfPRRS thM phees the lln, nUl1ber .nd , 
null b)'te for the sUte"ent 51::e on the R12 stack. $TPRRS 
tllen eXilnlnn the ne"t ch;tr;tcter (OH) and puses control to 
tile user definded functIon rouhne. OEr fN pl~ces the DEf 
tOkfn on 1h! .tack ind passn control to tile funl:tlon nJnt 
routlne, fNNAnE. FfllIlIMI pushes the nane 'R' on the R12 stick 
hlloued lIy hlo null lIytl's uhtch ruerve the p051\1on for the 
rehtlve JUMP past the fn I'nd. FNNRn[ then pU$hes the 
paraneter tyPI!/cOUllt (onl' bytl' value gIVing the tYIlI': nUt1uic 
or stnng, ind the count: nunber of pn .. nHefS). 

Note: Uur defined functIOllS cannot be long!' than 65,535 
lIyte$ )n dehnJtlfln. 

Note: It IS ASSUnED (given the con$tr .. ,ntl of the Input 
lIuffer) tht the user unnot iSslgn nore than 43 [sic] 
pnill,ters. The nalrUIU" nunber of pn""ehrs thoit "'y 
be hindled IS 128. 

I I 
Innnnnnntl 
1 __ 1 t (bltlO) type: 0 for nUMHic 

1 for strlng 

[KRnPLE: FNM4(.,II,e,d) = nUMertc INpr~SSlon 

1--1 
pann type/tount byte: 10000'0001 nunenc, " p .. rineters 

I I 

[HRnPLE: fNMf(RI,n,rl) = stnng e~preSIJIDn 

1--1 
1000001111 stnng. 3 p.lU"pteN 
I I 

FUR IS • nUller)c funl:llon .nth no Piri"eteN, thus the 

2:19 pn TtlU., 15 JUlY, 1982 

PTR --) 

IInser 

0 BCD "od. 

JO (AI INpontntht, token 

1(T) flteh nun,ric v.lul 

20 
ASCII codl 'or blink r 

" 
2f (II divide token 

2A (ll "ultipl)' toktr\ 

• tto", nunlric v.lul tobn 

tt.t!!nent end token 

neNt b)'tl .vulable on .'2 Itiek 

PI ... ed ,t.tln,nt: [10) A X I V 'SIN] .;2'" / .. ISTORE] 
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PUill typefcount byte is nro. Control is Mil rt!tumed to DEf 
fN. Off fN nou eUlline5 tilt p."neter count .nd the type. If 
there ue" one or nare p.ranet@rs OEr FN uould push uth 
PirinetH nint folloued Ill' tuo null b)'tn (holders far 
variable vaiUf ptr.) onto the R12 Stick. In the current ene, 
houever, no pa"'neters eXl5t. OEr FN tllfn phcn tuo null 
bytes onto th~ sheh, reservlng 'pace for the relative peR. 

OEr FN then eN"Unes tht turrent ell.flttlr (.0). Sine, 
thi. inpl1u .In in-line dehniUon control U pused to NUI1VRI 
for. nunerlC ewprnSlon, or STR[I<' for 'Itrlng expreSSion. 
In the current eWinple, IIU/lVA, phcu, in arder. the follOI.IJng 
on the R12 It.lck. 

I< Z A V 2 .... (SQRI 

Control is. I'1!!turned to DfF fN IIhlCh phcts the three 
bytu OOEA, 0, 0 (fifst byte: invisible fn end token; next tuo 
bytes: pO$jtlon holder for store nunerlC vilue ptrl .nd the 
carruge return on the stuk. 

R12 STACK 

I-­
I 20 I 

1--1 
I 0 I 

1--1 
I IE 1 

1--1 
, 81 1 

1--1 
I 20 I 

1----1 
1 52 1 

1--1 
I 0 I 

1----1 
I 0 I 
1 __ 1 
I I 
I 0 I 
I I 
I I 
I 0 I 

lou order b)'te of line nunber: 20 

hi9h order b)'11 of line nunber! () 

.utenent size 

DH fN token 

FlS(H code for blank R 

pOUltOn of rehtive junp put fn end 

polr .... eter typl'/count 
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P,rnr 

" 

P.user 

20 

126 

1----1 poutton of rehhy' peR 

I • I 
1--1 
I 1 (IC) I f,teh nU"erlC nlut 

1--1 
I 20 I 
1- ---I ASCII coele for bhnk lC 

I .. I 
1--1 
I 1A I integer con't~nt 1 __ 1 

1 2 1 three byte integ,r 1 ____ 1 

I • 1 conshnt: 2 

1- ---I 
I • I in BCD nodt 

1---1 
130 n I eMpon~nthtt token 

1--1 
I 1 IV) I fetch nUllerie vdul 

1--1 
I 20 I 
1----1 RSCII [(Ide fo~ bhnk Y 

I " I 1 __ 1 
I I 
I 1A I 

1--1 
Integer con51;lI'It 

I I three byte lnteg!!r 
I I 
I I 
I 0 I cOn$t~nt: 2 

1- ---I 
I 0 I In BCD node 

1--1 
130 n I ellponentlate token 
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AUION OF THE PARSER ON THE PROIiRRM STRTEMENT 

.30 IF It'CHRS(7''5) THEN 180 ElSE Lt:'=' 

FoHOl/ing .. ction upon the Ilne nUllbH, ue start the 
dlScu5510n It the If parSIng ri1uttne. Thit If token Inltiites 
the follo"lOg subroutine Junps. 

NUII'IAf (gets nellt tok!!n Lll --) LOGFRC --) lOGPRIn (ues 
strins Viruble token ]) --) STREKP 

STREKP, .tring ellpresuon parter, puses control to 
SOHRn, IIhlCh dlffenontiltes betueen, Unng cons1Ints, string 
vin.tbln .. nd st'fing functiont. In thiS ClU SnHRCE 
recognllu U ~s ~ stnng v,lruble thus sendIng control to 
STVR81. STVRBl pUihes U onto the RH stick ind obtuns th~ 
n~Kt character (:). (ontrol returns to LOGPRIII uhlth checks 
the ~1t~Jbutn of~. A nitch orcurs, uhich Ciuses: to be 
uved on the R6 stick ~nd tontrol pas"s back to SIRDI. (adds 
stan to STRE)!P). the ne~t chuacter ([HRt) 15 obtuned .nd 
control pnses to SOURCE. SOURCE Clta90ntes CHRS n I stnng 
funch!}n Ind thus dlrHts control to FUN!. 

rUNI SiVes resuters ]2-35,40-41 OJ) the R6 lUck Ind 
stores (HRI In illS. The M.M' ehlracitr is checked for ( •• nd 
If so, the fJru ',nd In our tlSt the only) plr;U1!!ter type is 
obtuned. Since [HR, .S iI function of one nunenc Pinllleter, 
control 15 passed to NUnvAI. NUII'IA. parsts the nUlltrlC 
eMpresslOn (see ~boyel Ind pllces 7, 5, lind· on the 1112 
Stick. Control IS returned to rUN1, IIhlCh pUlihes CHRt on the 
stick, no$torU 11i!91sters ]2-]5,40-47 and c!ltcks the nellt 
charieUr for). If) IS found, cont~oJ 1$ dHected htk to 
lOGPRIII through STR(kP. lOGPRIn rutores the uved :, pushes 
11 to the R12 Stick nd rtturns to If uith the neMt ch.racter 
(THEN). If steln9 the THEN pilUS control to OIGIT "hleh 
sunhes for ~ dIS.t. In thll tiU DIGIT tllnfJrns thit the 
neMt chlricter 11 I digit (1) Ind rl'turns control to IF. IF 
pushes the JUIIP true token, then pushu the hne nUllber 180 
indgett the nllMt thu~cter, ElSE. The ippearance of ELSE 
lnttutes iI jUllP to 0IG11. If ~ dlglt 15 found controJ 
returns; If not, as In our Clse, control p~sns to PRRSIT (In 
th15 CI!:~ a dUIi"Y Junp relatiye 0 tok~n lS phced on to thf 
stu"). PRRSIT leU the foUOlljng; 

lET U -" ":" 

ThuS. folloUI"g ninyof the progruuons n .~ove the 
l!"pnoSSJ(1n IS p.rud IS follou5. lhe let tllken ilnd lS Ire 
pined on the R12 Stick. The: Inlhltes the Junps to SOUR{E. 
SOURU recognllU the n~Mt character STRCON livn the" In R2, 
pushu ~ byU to tht R12 stack to res~rve Sp~t~ for the string 

2:19 PII THH., t5 JULY, 1982 

Punr 

Parser 

1--1 

PTR ---) 

1 2B (+) 1 

1--1 
I 

,. I 

--I 
1 OOEA 1 

1--1 1 __ ' __ 1 
I • I 
1--1 
I , I 

1--1 
1 ___ 1 

add token 

.qulre root token 

invillble fn end token 

pMition of ,tort variable ptr. 

sutenent Ind token 

ntMt IlIlibbh byte on RI2 .tlck 

Puud sbtentnt: (20) [OEF FN) R X Z A Y Z .... [SQR] 

NOMAS 
Not MAnufactunr Supported 

recipient agrees NOT to conlad manufacturer 

2:19 pn 1HII., 15 JULY, IS82 

" 

len9th ind gl'15 the hrst charicter of th string I:). This 
is pushed on to the stack and the neMt charac1l!r (") IS 
rtcognlled as the torr!!tt dtllHlter. The stnng length is 
cileutated and thIS vilue is inserted Into the reserved bytl' 
on the stick. Control returns to IF uhere the carrug~ return 
15 pushed. 

RI2 SlACK 

1--1 
I " I 1--1 
I • I 
1--1 
I 1B 1 

1--1 
1 3 (L') 1 

1--1 
I 24 1 

1----1 
1 4C 1 

1--1 
1 lR 1 
I I 
I I 
I 7 I 
1----1 
I 0 I 
1----1 
I 0 I 
1---1 
1 1R I 

1--1 
I , I 

1----1 
I • I 
[----1 
I • I 
1 ___ 1 

lo~ onler byte of line nunber: 30 

high order byte of hn!! nunber: 0 

fetch string vilu!! 

RSCII code for Lt 

inte9er conshnt 

three byte Integer 

constant 7 in 

BCD IIode 

integer constint 

three byte integer 

constant 5 in 

8([1 Hode 

2:19 pn IHU., 15 JULY, 1982 
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P~rser 

brs@r 

1 , 
I 211 I 

1--1 
I [2 I 

1--1 
I 35 I 
1--1 
I II I 

1--1 
1 .. , 

1--1 
I 01 I 
1--1 
I tt I 
1--1 , , , 
1----1 
I 0 I , , 
I 91 1 

1--1 
I 13 (LI)I 

1---1 
I 24 I 

1- ---I 
I 4f I 

1--1 
, 1 
, 1 

1 1 
1 , 1 

1--1 
I 3D I 

1--1 
, 7 , 
1 ___ ' 

l'IuI upI)' token 

{HRI token 

= 10kel'l 

jul'lP trut tokel'l 

high order byte of hne mmber: 

nu"bu of bytn to Junp 5tfrtln~ 

dll"t,tiy fher JUl'lP reI token (dul'Il'Iy jul'lp) 

let tokel'l 

81nple ston9 ~ddru' 

AS[JI code for U 

stnng consl~nt 

of Jength 1 byte 

IISfll cod@ for" 

!tor@ stHng .. due token 

2:19 PM 1H1I., 15 JULY, 1982 

THE PARSER • 
'.1 INTROD1ICIlON 
1.2 SCANNINI;- • • 
1.3 PRRSIN!;. 
1.4 EDIIINr.. 

lible of (onhnts 

1.5 STATEn(MT "'S. EKPR(SSIOII PARSIN& 
1.6 r.lOBIILS •• 
I. 7 HRNDI tRLL EVENTS. 
1.8 (IIOSS REFEREN(ES 
1.9 flOU DIAr.~Ans 

.2 unnpus R 

2:19 pn Hill., 15 JUlV, 1982 

" 

RI2 PTR _.-) 

, , , , , , . , 
1--1 
' __ I 

",)(1 .¥dl,bif byte on RI2 .tuk 

2:19 pn lllU., 15 JULY, 1982 

RoutIne: APPTnD 
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fde: Ki/PS1 

Ruthor: nK 

Description: Appolntl'llnt "ode. 
1) Dllpby current Ipolntl'llnt or RPPI tenphtl 
2) Input ~"d ~lIecute aPPolnt".nt connands 
J) hiuntiIn 'ppOlnt"lot fill 

Input: 
PSSIAT--SYltln Y,rhbln .Hlcting tine/lIppoint"ent funchcnl 

Output (indudl [-Rig, 1-fb9, [-fhg if p,rtinent): 
PSSIAT--Upd.ted Iy.ttn .t.tu. 
(APPT hl,~·-UpdJted 'PPOlntllln1 data 
<conp.lr.ltor>--nellt appoil'ltnlnt, if any 
R25--tenlinJtor k,y 
Routines Call1d: ACHEAT, ERROR~ APSTAI, IIANDtO, Bunp, AlnPLJ, APIDSP. 

Ii£TTEn, kOP'(, AKK.[-, lOOKUP, APHHk, APTFNO, OUP(Hk, IIPTIHS, 
HlUIPCk, APUIIR, APIACK, APTR-, RlllR., RPPROC, RPE!(IT. APINfO, 
APTOEl. 

Stick depth RIO (nIX): 
Cllh to Error routinn hnelud~ error nunbl!r and rUlon): 
16--called If ACREAT, or apPDlntnlnt ll'l&ert fail •. 
71--Cllhd if dupllCited appointnent lnput 

Notes: 
HRNOI cdls V.APID, V.AKEY 

Reg: II = YOhtIh 
'---� ____ • ____ � 
I 101231115671 
f---I----.----I 
1110 I 11111 
IRIOI I I 
IA20111 1110 III 
IRJO I 1I1I)C!""KII~f 
1111101 I 1 
IIISOI 1 f 
IR601 I lelll 
IR101 lei """"I f---I----. __ of 

IIDuhne: APEKJI 

fIle: KR/PS1 

Author: nK 

Status: 
1----f - __ 1 ___ • ________ • 

I hn 10ul1 legend 1 
1----f ---f---f ---_____ 1 

Illodel b I I d-6to I 
IE I I I b-BIN I 
IDRP I I 1 i-inputl 
IRAP I I I I 
.----------- -- ---- ___ of 

I ROlUS8 Needtd: II I 
.-- --- --- --- ----------f 
I HANDI C,lled: le I 
• ----------------- ___ of 

ll2 suck: 
f _____ -- -----. __ ----------f 
I Entry I hit I 
f-------- ----~_ --- --------. 
I I I 
I I I 

I
I I I 

I I 
I I I 
I I I 

I
I I I 

I I . ------------. ------------. 

OUcripllon: Th15 subroutine I"ecutes the hne node features Dr 
kangaroo. 
1.) 0Isphy the turr~nt hne and updiltt It once pH second 
2.) Input and eKecute tllle "ode connilnds. 

Input: 
(systen varUbbs'--Set up for current l1ne 
PSSTRT--turrent dlSphy optlDns set 

Olltput (incillde (-Reg, l-fhg. C-rJag If pertll'll!l'lt): 
PSSTRI--Updihd duphy optlDns 
«onpar~lor>--Tables updued If necessary 
<8syte" Ttne Vuubles>--Updated If necessary 

lIouhne5 (~Il'd; BUnl', T(kIGL, TI(K, GEnEM, TMECnO, (nprlll, 
(<<PCIlI:'. 

Stack deptt. 116 ("a,,): 

(.Ills to Error routines (Includ~ error nUllber ind reason): 

Not~~: 
Uses backgrDund proceSSIng to updau tln~ dISplay. 

lIeg: x • yol.lhle 
~---'----f----' 

1012314567J 
.---f----f----' 
IRO 1~_wwIII I 
IR10t I I 
IR201 I I 
IR301 I I 
IR401 I I 
IRSDI I I 
111601 I 1 
IR701 I I 
f---.----. ---f 

Routine: (STRI6 

Status: 
•. ~--. -- -f---I-----_~~I 
I hn loutl llgend I .----f---.-__ t ___ --- -- f 

Inodel b I x I d-BCD I 
IE I I 11 I b-BIN I 
IDIIP I I I< I I-lnpllti 
IRRP I I II I I .-. ---.. __ ._----------. 
I 1I0nJS8 Nuded: K I 
.---------------------t 
I IlANOI Called: I t _____________________ • 

RI2 stick: 
t ______ ---- --t- ------ - ---- • 

I Entry I bn 
t------------.------ --__ of 

I I I 
I I II 
I I 
I I I 
I I II 
I I 
I I I 
I I I 
.------------.---------_.-. 

file: M/PS1 

Author: nl( 

Duc~iption: Perfortl. th, nlt,nary hounkeeplng t.lsks 
prior to lI<i11ng fron aPPOlnt"en! node. 
1.1 Purge thr APP1 fih if It u enpty 
Z.J Bhnk thr error ~urrer 

Input: 
RJ)/ll--Start of Appolntn'n1 hIt 
RJ4/35--End of IIppolnt"ent flIt 

IIutput (include E-RIg, l-Fh9. [-flag if ptrtintnt): 
<file Itructurel--po.ub1y altered 
<Error burrerl-·bhnk~d 

1I0utines Called: 
HAIIDIO, BLEBUF, fPURGf. 

Stack "'Ipth 116 (1'1111): 

[alls 10 Error routines (Include .rror nunber Ind renon): 

Notes: 
HRNDI uU to V.ARTN 

Reg: II = yohtile 
f---f ___ ·f_· __ f 

I 1012]145611 
• • .. f----f----f 
IRO I I I 
IA101 I I 
IR201 I I 
IR301 I I 
IA40J I I 
IR5O[ I [ 
[R601 I I 
IR701 I I 
f---f----.----, 

Routine: TInfMD 

FIle: I(R/PSI 

Ruthor: nK 

Descriphon: 

Status: 1112 stick: 
t ---- f ---.---f--____ ·_I t--------____ • ____ .-------f 
I hn loutl It!gend I 1 Entry I bit I 
f----f---.~--.- __ • ____ • .-------_____ • ____________ • 
InDdel b I I d-BCD I I I I 
IE I 11IIb-BIN I I I I 
IORP I I I( I I.-Input I I I I 
IAAP I r le I I I I I t----------------____ ·, I I I 
I ROruS8 Huded: II I I I I 
.---------------------f I I I 
I HANDI C,lled: II I I I I .---------------______ t • ____________ • ____________ • 

Rouhne ulled frOIl the canpir.ltDr sel'YlC' routine tD execute 
the V.ClOt: HRNDIO call. 

Input: 

Olltput hnclude E-Reg, l-flag. C-FhS if pertlntnt): 
E ilS set fron HANDIO CllI. 

ROlltlnes Called: 
HRIIOIO 

SUck depth R6 (n .. ,,): 

Cdh to Error routines {inclllde error nunber and r .. 50n}: 

Notes: 

Reg: II " yohUle 
.---f----f----f 
I 10123145671 f---t----f-___ • 
II" I I I 
IR101 I I 
IRlOl I I 
11301 I t 
111401 I I 
IR501 I I 
IR601 I I 
IR701 I I 
f---f----.---_f 

lIolltJne: (kIIIG 

St..tU$: 
1-- -f---.---t------__ f 

hn loutl LEgend I 
f- --- f--- t-- -f -. ------f 
IlIod~1 I II I d-BCD I 
IE I I le I b-IIlN I 
IORP I I x I I·inputl 
IRRP I I x I I 
f ------- ---___ • -------f 
I 1I0ltJSB Needed: It I 
.---------- ----------- f 

I HAHDI Cdled: k I t-------- ---- -----____ • 

1112 stick: 
• ------------. ---- --------1 
I Entry I £lilt I 
.--- -------~-.~_·· .. • _____ f 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
.------------. ---.~------. 
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I fHe: KR/PSt 

Author: nK 

Descnptlon: Thu subroutine processes" clock lnturtlpt 
WhiCh upd"n the clock disphy every utond. 
1.) Duph)' the turrent hne and dlft if tint duphy not 

d15.bhd. 
2.) Retnn t"e to"".rld fu!ld In colullnl 21 to 31 
3.) lIutol'l' th, CU/"Ior lou1!on In tbt cOHn.nd bung 

entered. 

Jnput: <BINI 
<Input bufhn--(urrenl tllle/d.te dispb)'. 
PSSTRT--BltIlO • 1 Iff tilll dupl.y dlubled_ 

Output (ilitlude [-Rig. l-Fl'g. [-Fllg if ptrtlnent): 
<illput burren--Upditd tine/d'lI duphy. 

RoutInts (dhd: 

illites: 

Reg: II : vohhle I---f----.----. 
I 10123145671 
I---f----I----I 

IRO 1 1 I 
IR101 I 1 
IR201 1 I 
IR301 I I 
IR401 1 I 
IR501 I I 
IR601 I I 
IR701 1 I 

.f---I-___ I ____ I 

,fIle: KR{f'Sl 

Eluthor: nK 

StituS: 
t--- -1---1- --i - - -----_1 

1 hn loutl Lfgend I 
I----f---f- --1--- _____ 1 

Illode] lid-DO] 
IE I I I b-OIH I 
IDRP I I I l-lnputl 
IARI' 1 I I I 1---· ____________ -----f 
I ROlIlSB Heeded: 1 
f - -------- --- -----____ f 

I HANDI (illed: 1 
1- - - ____________ ------f 

RI2 stick: 
• -- --------- -1-- ----______ 1 

I Entry I hit I 
1------------1-------- ---I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
f- ------ --- - -1---- ---- ----I 

'ilescnphon: Tills rouhne provides th~racter theckln9 of 
Input dUY'lng "ppOlntnent t~"phle entry. 
I.) P~ocess spec! .. l IIrltt proleellan of the nate fuld 

.,ro"pl char~cter. 
2.) lJpd~le the 10 SUtus byte PSJOST u needed. 

Input: BIN 
R4(l--(hd~aeter Input to b~ checked 
IHpIR--(lJrrent IddreS!. of the cursor 
PSHlST--(urr!nt In IUtuS 

Output (Include [-Reg. l-Fhg, (-rbg If pertlnent): 

R40-·(h<or~ctH to b~ processed ~s the Input 
PSIO~T--Upd~ted 10 $tatlJs byte 
[-R'g--Set toe lenun.1e 10 on the by Input. 

RouHnes C.lled; 

Stilek depth R6 (~iX): 

[dIs to Error rouBIIU (Include trror nunber and rus"n): 

lIotes: 

·R~9: ~ = vol1ihh S1itU$: RI2 stolck: 
... ---1----1 ___ of t----f---+---I-----·--+ f------------ .. -----------f 
I I012l145671 I Itn loutl legend 1 I (ntry I EM!! I 
i---f----I---_i I----I---+---I-_______ f + ___________ 1 -----------t 
~IIO I xl I 
IR101 I I 
IR201 I I 
/R301 I I 
IR40lb 1 xxi 
JRSOI I I 
IR601 I I 
IR701 I I 

Inodel b I I d-8[D I I II I 
1£ I lolb-BIN I I 
10RP I II! I I-Input I II I II 
JARp I 1)1 1 I I 

r~~~~~~~~~~~~~~~~~~~~l II I' 'I 
I HANDI [died: I 

.. ---f----I---~. 1---------------------1 f---·----- --f------------I 

·RoutIne: RIH(HK 

Fih: !ell/PSI 

Author: nK 

I)Utriptlan: Tllu lubroutillt prot"I" • tlock int.rrvpt lIhich 
updatu the clock duphy lye!')' Iftond. '.J Duphy thl turrtnt tin, and dat, if tht tll11 dilphy 

is not dn~bltd. 
2.) 1I"lln till tOIl",nd U.leI in c01unln 21 to )1. 
l.) Autoni' the cursor location in t.h tDnnlne! bdns .ntll't!d. 

Input: 

'1' (jnpl.lt buffu)--[urrent tilt./d.,. dhphy 
PSSTRT--BittlO a I iff tint dupby dlUbl.d 

"utput hnelvd, [-Reg. 1-fh9. [-Fhg if pertinent): 
<input buffer>--Upd.ted tin,/cI.tI cli.phy. 

Routinu [illl!d! STORTE, FlnIME, 1011$[2, UPOlSP 

Shck depth 116 In'I(): 

[Ilh to (rror routines (include error nunbtr ,nd "non): 

Nohs: 

RIg: It = vohUle f--_f ____ i ____ 1 
I lom1456?1 
f---f----f----I 
1110 I I{I!! 1 
IRIOI I I 
IR20lx I 
IRlO1 I xxi 
IR40 Ixxl{ltlll)lwlIl 
IR501 I I 
IR601 I 1 
IR701 I I 
1---1----1----1 

Routinl! RJNtNK 

flh: KR/PSI 

Ruthor: nK 

S1,tul: 1----f---I ___ I ______ --I 
I 11n loutl legend I 
1----1---1- __ I ----- ___ I 

IMadel b I I! I d-BCO I 
IE I I I! I b-BIN I 
IDRP r I II I I-input! 
JRRP I I II I I 
f--------- ____ --------1 
I RDruSB Nuded: II I 
1---------------------1 
1 HAHDI [.lled: 1 1---------------------, 

.12 Itlck: 
1------------1------------, 
I Entry I bu I 1------------. ----·--.. ___ f 
I I I 
I I I 
I I I 
I I I 

I I I 
I I I f----_· ______ t ____________ t 

Description: P(oYides the input chtcking far 1011e of tht tellpbtl! 
10 done 11\ TInE and RPPT nodu. 
1.) Iliuble the iFlSerl/rephct key to luve thl Ul in 
rephcl! Mel! . 

Input: (IItN) 
R4D--Input key to be checked 

Output {lneIudt £-Reg, Z-Fhg. (·flag If pertin!nt): 
R40--tnput key or N()PI(£Y if input l-IU I/R. 

Rauhnu (ilhel: 

(ails to Error !"tIutinn (include error nunbH ilnd tuson): 

Notn: 

Reg: x • vohtlU 
.---t---·t----I 
1 10123145671 
t-·-f-- --t----1 

I" I I I 
IRIOI I 
IR201 I 1 
1'''1 I I IR40lb I 
IR501 I 1 
IR601 I I 
IR?OI I I 
I---f----f----I 

Routu\t: TIN(HK 

St.tus: R12 stICk: 
1- -- -1---f __ ·I ___ --·--t 1-·--------- -1-- ___ -- -. --_I 

1 lin IDutl legend I I Entry I ("It I 
• -.- - f- --1-- -1-- - - ____ 1 t --.-. __ ._ --·1------ ------• 
Inodel ill d-BeD I 
IE I I I b-BIN I 
IDRp I j 401 I-Input I 
IRRP I 1 II I I 

I I I 

I I I 
I I I 

1------------- -_ ------1 
I AOIUSB Heeded: M I 
+ - -- - ---.-- - ""--- --- - - t 
1 IIANDI Cdhd: I 

I I I 
I I I 
I I I 
I I I 1----------------_____ 1 1---------___ t_· __________ , 
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Filt: kR/PSI 

Ruthor: nk 

DUcriptlon: Providn the input thu:king for Ion' of thr te"pht. 
10 done In TInE inll RPPI "odu. 
I.) Dl$iblr the insert/repher key to Iuvr the to in 
repliee "ode. 

Input: (BIN) 
RIIO--Input hy to be checked 

Output (incilldr E-Reg, l-rhg, [-Fhg if prrtinent): 
R40--Jnput key or NOPkEY if input IIi' I/R. 

1I0uhnH (dId: 

Stuk drpth 116 (niX): 0 

CIIlIs to Error routlnes (include rrror nueber ;IOd !'tnol'l): 

Hotes: 

Reg: X : vohtllr StituS: 11.12 stack: 
t---I----'----f t----f---f--_t ________ f f-----------_I ____________ I 

101<'3145611 I hn IOlltl legend I I Entry I hit 
i---t----t -_of t----t---t - - -1- ------ - t t------- -- - --t------___ _ 
IRO I I 

I:~I I 
lUll I 
IRIIOlb I 

Inodel I I d-8eD I I I 
IE I I I b-81H I I I 
IDIIP 1 I 401 I-input I 1 1 
IAIIP I I x I I 1 1 t-------------________ f I 1 

I:~I I I ROnJSB Needed: K 1 I I 
t---------------------t I I 

IR701 I I I HRNOI (died: I I I I 
I---I----I----f 1---------------------1 I ____________ t ____________ f 

1I0utIne: 'fINCHX 

hIe: kR/PSI 

Ruthor: nx 

DesCrIption: Outputs. dati fron the Input buffer to tile disphy 
and turn$ on the cursor, Il1thout tenuniltlng the curl'1!nt 
Input operation. 
1.) ()utput • speClfted nunber of chificters fron the 
Input buffer to the start of the display. 
<,.) Assnt the cunor U a speClf nd lou1ion 

Input: (8INI 
R36/31--Hunberr of chuitters to output 
(lI'1put bufferl--(haricters to output 10 disphy 
INPTR--AddrtsS it uhlch 10 set cursor 

Output {Include E-Reg, l-rI.ag, (-Flag If p~rhnent): 
<dlSllhy>--"e~ d.ata fron Input buffer l.I1th cursor 
on at sp~(lhed 10ul1on 

Routln~5 (illed: 
tuRSI-. OUll(H, HLfLIN, CURSEt 

Stick depth R' ("iX): 

(dis to Error routlnes (Includ@ error nUl1ber ind !'uson): 

Reg: x: yohhle ShtuS: .Il &hck: 
1- __ 1 ____ 1 ____ • 1----+---1---. t------------t---_·-------f 

IOtlll4S671 h" loutl Legend I I Entry I [kit I 
+---1----+ ---t t ----f- --t - __ 1 ________ I t---- ---I------------f 
IRO I XK] I 
IRIOI I I 
111201 I 1 
lRlO1 I Iii 
IR401 I I 
IRSOI I 1 
IR601 I I 

JncdeJ b I I d-B(D I I I I 
IE I I , I b-BIN I I I I 
tORP I I , I I-Jnputl I I I 
IARP I I , I I I I I 
t- -------------_______ t I I I 
I RO/USB Nuded: , I I I I t _____________________ f 

I I I 
111701 I I I HANOI [ailed: I I I 
f---t----I- ___ I t-------- ------------+ 1------ -----1"-----------. 

Routine: S10lln 

fUe: ~R/PSI 

Ruthor: 11K 

Ilucrtption: Pn)Yidu the input checking for lOll! of thr trnphte 
10 done In nnE ind RPPT lIodn. 
1_) OiSiblr the Insert/replace key to lr.aV! the 10 In 
rephe! roode. 

Input: (BIN) 
R40--Input key to be checked 

Output (Include [-hg, l-rI.g, C-H.ag if plrtin,nt): 
R4(1--1nput key or HDPK[Y If input IIU I1R. 

Routines (dhd: 

Slack dtpth R' (niX): 0 

t.lI, to Error routinn (include error nunbrr lind l'I;IIon): 

Hotu: 

Reg: X ~ volatile StiluS: Rt<' st.ack: 
1---1----+----. 1---_f ___ I ___ + ________ f 1 _______ -----t------------I 
I 10123145671 I I in lout I legend I I Entry I E"it I 
f---I----.----I I----I---t---t-------- • 

f ____________ I ____________ , 

IRQ I t I 
IRIOI f I 
IR201 t I 
IR301 I I 
IR40lb I I 

Illodel i I I d-BCO I 
IE I I I b-BIN 1 
IDRP I 1 <101 i-lnputl 
IARP I I lC I I 
f---------------------t 

I I I 
I I I 

I I I 
I I I 

IRSOI I 1 
IR601 I I 

I ROnJSB HI~cld: X I 
1-----------------____ 1 I I I 

IR701 I I 1 HRHDI (III led: I I I I f--_I ____ • ____ I 
+ ---------------------t +------ ------f---·--------t 

Routine: L!POISP 

Flle: KR/PSI 

Ruthor: IIX 

Description: Sets up the day 3. dite APPT fields in the input 
buffer for a d~te ~ Sp~clrled nUMber of days In the future. 
The InforniUOn 1S stored jn AS(II. 

Input: (BIN) 
1121l-.-nunber of diYS in the future to di.sphy. 

OUtPllt (lndude (-Reg, l-fbg, (-Flig if pHllnent): 
RSO/57--hne/dilte InforHa1l0n In BCD. 
<input bllffer>--D.ay & date inforHaUOn in ASCIJ. 

ROllllnes (.ailed: 
OCCl()K, OCDAY, fl(DATE, F)(DAY, GETClK 

Stack depth R6 (niH): 

(.alh to Error routines (include errur nUl1ber .nd ruson): 

Hates: 

Reg: X : voLatile 
f---t ____ t ____ i 

10123145671 
t---f----t----. 

IRO IXHxxl I 
tRl01 I I 
lR20lxl!xxlxxMl!j 
IR30lxlCxxlxxxMI 
I R40lxlCxxIMMwxI 
IRSOlwxKM IXXMMI 
IR60lxxHxlxxxxl 
IR70lxI!I!x I xMwwl + ___ t ____ f ____ • 

Roullne: TICk 

Status: R'<' stick: 
t----I---I---t--------. f------------I------------t 
1 hn loutl l~gend I I Entry I (Hit I 
+·---I---t---t---_____ • f·-----------.------------t 
I110del b I I d-BCD I I I I 
IE I I M I b-BIH I I I I 
IORP I I M I i-input I I I I 
IARP I I ~ 1 I I I I f------------- ________ I I I I 
I R()MJSB Heeded: II I I I I t-------- _____________ + 1 I 1 
I HANOI (died: I I I I 
f-- ______________ -----t • _________ ---I ------- - ____ f 
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hit: ICR/PS1 

lIuthor: "IC 

Bncriptlon: Sfts up tht dock co~p.r.tor Ublt tntry to 
Interrupt eV'Ty stcend on tht second. 

Input: (BIN) 
IUCSB--tur~nt hilt (offut rnm tilll! b.an) 
TnBAS[--(urt'f!nt Un! but 

Output {tnclude f-Reg, l-fhg, (-fhg if p,rUn'nt): 
<(lock entry in ce"pilr.tor t.bb>--Set to Interrupt 

every second on the "cond. 

Routines Called: 
C"PENT 

[dh to Error routines (include error nunber .nd ruson): 

Notes: 

Reg: I< • Vol.tlle 
t- __ ~ ____ f----~ 

I I01Z3145~71 
t---t----f----t 

1110 I I 
111101 I 
IR20lw~ I 
111301 r I 
IR40rwwI<I<I~wx~1 

IR501 I 1 
111601 I I 
111701 I I 
t---t----f----f 

Roullne: APINFO 

file: ~R/PS2 

Author: 11K 

SUtus: t ____ t __ -t--_t ________ f 

I hn loutl L~gend I 
t ____ t ___ f ___ 1 -------- f 

Inodel b I I d-B(O 1 
IE 1 I ~ I b-BIN I 
IbRP I I x I I-Input I 
IARP I I x I I 
1--__ --- -~---- ____ ----t 

I RonJSB Nuded: Ie I 
.------------- --------f 
I HANOI Called: 
f-------------- -- --- --t 

RH suck: 
t ___________ -t-__ -- -------f 
I Entry I Ent I f- _________ -_ t--- _ - _______ f 

I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
t- ___________ t ------------f 

.DU(rJphon: Dehtts an appOlntnent fron the APPT hie ~fter 
• cknouledglng the current ~ppolntnent. Also tnabhs the 
p~ndlng ippOlntMent. 

Input: (BIN) 
R)2/33--POln1er to current aPPolntllent 
R)4/35--POUltH to end of APPT hIe 

Output (Include [-Reg. Z-fl.lg, (-Fhg If pertinent): 
R)4/35--lIpdated end of hi' pOinter 
<RPPT hle>--Flle shortened .nth. ddetion 

Routines tilled: 
APTA{K. D£t£TE, STALRII. 

(dis to Error rouunes (include error nUllber ilnd tluon): 

Hotes: Sn APOn' 

Reg: x' vohtlle StatUI: R12 EU(~: .---I----o-- __ i 1_ --- f---.---t -- --- -__ I I------------t------------f 
1012)145611 hn Inutl legend I I Entr)" EKlt I 1 ___ I ____ t ____ f 1 ____ I ___ t ___ t ________ 1 t ____________ 1 ___________ f 

IRO I xxi I 
IRtOI I I 
IA20lxx I xl 
IIiJOlxJ<Hlbb I 
IMOI I I 
IIiSOI I I 
IR601 I I 
IR101 I I 

Illode I b I I d-BCD I 
IE I Ixlb-BIN I 
I[lRP I I x I I-Input I 
IARP I I M I I 
• -- - ---------- -- - - - --- t 

I RDrUSe HUded: x t - ___________________ of 

I HAIIOI (.lIed: 

I 

I 
I 
I f ___ I ____ o ___ of t _____________________ • 

f-- ________ -_ I - - ------ -- --t 

Fill: ICR/PS2 

Ruthor: "K 

[llucription: Dhphys the ~ dIgit yur .nd the "put field. 
(If .ny) of the current ,ppointlllnt_ Tht info",.tlon il 
hid In the duphy for .. long ... kty 11 hlld dOlln_ 

Input: (BIll) 
R32/3]--POlnter to CUr"nt 'ppointll.nt 

Output (include E-R.g. Z-Fhg, [-Fha if p.rUntnt): 

Routi.nes Cilled: GETUlM, OeCLOIC, HlASC2, fllOIl't', 1111[11\1, 
OUTStR, l£TGO 

5tHk depth 116 (IIIM'): 

t.lll to Error routin .. (includl Irror fluHber Ind rtllon): 

Notts: 

Reg: I< : volatile t ___ t ____ f ____ i 

I 1012)14S~71 
f---f----~ ____ I 

IRO I I I 
111101 I I 
IR20lx~ I XI<I 
IRJOI I x){1 
IR401 xxlwNMxl 
IRSOI I I 
IR601 I I 
IR101 I I 
t---i----t----t 

Routine: APTOEl 

HI,: I(R/PS2 

Author: III( 

Stltus: 1- ---i - --f ___ I ________ , 

I 11n loutl ltgend I t - ___ t --- .---f ________ 1 

Illodel b I M I d-BCn I 
IE I I M I b-eIN I 
IDRP I I N I !-input I 
IARP I I M I I 
i ---- --------- ------__ 1 

I RDruse lIuded: I< 1 
+ -- -- ---- -------------t 
I HAHDI (.lled: I 
f---- ---- - - --- --------i 

1112 It.ck: t---_________ t ____________ t 

I Entry I Exit I 
t---______ ---t_--_--- --- --t 

I I I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I t -- - _________ f _____ • • _____ f 

Description: Odetu ,n .pontenent fron the APPI fIh uitheut 
ilcknou!tdglng the current 'Ppo1ntnent . 

Input: (RIll) 
RJ2!J3--Polnter to current ilpPDlntnent 
R34/35--Point,r to the elllf of thl! APPT fUI' 

(lutput (includt E-R~g, Z-Fhg. C-Fhg if pertinent): 
R~/35--Updated end of hIt pOint,r 
<IIPPT f1h~--Shortened due to delel10n 

Routlnes Called: 
DELETE, STALRn 

StICk d'pth R~ (nax): 

[.lIs to Error routlnu (lnclude errot nu~ber and rusen): 

Notes: See APIDH. APOEL' IS an entry ~olnt uithin IIPTDEt. 

Reg: X. vohhh Stiltut.: Rli? stack: 
I---f----.----t t----+ _·_t ___ I _______ ·t f--- _________ t ____________ t 

10123145671 I Itn lout I l~ge"d I I Entry I bit 1 f ___ f ____ f ____ f f--- -t-- -f - - _t ~ ____ - __ f t ___ • ________ 1 __ ---- --- ---t 

IRO I I I 
IRH)I I I 
IR20I><K I I 
IRlO1 llibb I 
IR401 I I 
IA501 I I 
IA601 I I 
[Rl01 I I 

Illodel I 1 d-B(O I 
IE I I M I b-BIN I 
IDRP I I x I I-Inputl 
IARP I I M I I t - _____ • ______________ t 

I RDrUSB Needed: x I t - • ____ • __ ---_________ t 

I IIAt/DI tdled: I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

t---I----f----f 
f _____________________ f 

+ - --_ ·--_____ f -------- - - --t 

Routlne: APTDSP 
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Hit: KR/PS2 

Author: nK 

Ducriptlon: Sih up the sptcifIed 'ppointnent in the input 
buffer rudy for duph)' (decoded lisen forniLl R2O/24 
are hft set up is pir.neter. fOT • ull to fr£TT£n. 

Input: (81M) 
Rl2/33--Polnter to cur .... nt OIpPOlnt",nt (na), not be .t thl 

end of tht apPOllltnent list.) 

Output (indud. [-Reg, l-Fhg. [-fhg if plrtinent): 
(Input buffen--D,codld current OIppointn!nt 
R20I2I--PolnU to the 51lrt of thl input buffer 
R22121-·un, as R20/21 
A24--Sin of decoded appOlnt"ent in b)'tel 

Routtnes [OIlhd: HflNDJO, APTGfT, fIIAPPT 

Stack depth R6 (nix): 

(ails to Error rt/utlnes (includ@ error nunber ind reuon): 

Motes: Genentu ,a NANOIO cOill uith ,Ylnt V.ArliT. 

Aeg: x : yohtill' Stitus: R12 itiCk: 
+---f----t----t t----f ---t---t-- -----~f t-- - _________ t ____________ + 
I IOm]45671 I [tn loutl bg~nd I I Entry I bIt I 
t---f----f----+ f----f ---+ -- - f-------- f f-- __________ f _____ -------f 

IRO IXNXKI I 
IR101 I I 

Iliodel b I I d-8(O I I I I 
IE I I 1'1 I b-8IN I I I I 

IR20loooolo I 
IR301 III I 
IR401 I I 

IDRP I I N I I-Inputl I I I 
IARP I I x I I I I I 
f---------------------f I I I 

IRSOI I I 
IR601 I I 
IR701 I I 

I Ronn8 Heeded: I( I I I t 
f---------------------f Itt 
I IUINDI Called: I( I I I I 

t---f----t----. t _____________________ f f-- __________ i _________ ---t 

Rouilne: RPTERR 

FIle: KR/PS2 

Ruthor: nK 

DeSCrIptIon: fJnds the }oclhon In the apppointnent fIle uhere 
the spenfted ,appOlntnent uould belong. 

Input: (BIN) 
R3O/31--P1antl'r to start ot appalntn,nt hIe 
RJ4/35--Polnter to end of ippOlntne-nt flIt 
(input buffer>--Encoded RPPI to surch for 

Output hnclud!' E-Reg. I-flag. (-Hig if perhnent): 
R32/3)--POIhnter to fIrst ipOlntn'nt thlt OCCUf'5 .III or 
PHt the on, .peclfted In the input buffer. 
E-re9--Equitl 1 Iff the found appolntnent 11 at the sa"e 
11MI' is tilt target ,appointn!nt. 

Roulln!'s (died: 

(dls to Error routInes (Indude error nUHber .and ruson): 

liotes: See APf/l[l' 

Reg: II = yohtde 
+---t--~-+ __ ~~f 

10121145671 + ___ t ____ f ____ t 

lAO I I 
IRIOI I I 
tR201 I 101M I 
IR30(1IMI<lll I 
IR401 XIM~""! 
IRSP! )lxlxxMJ<1 
IR601 1 I 
IR70] I I f ___ t ____ t ____ f 

Routln!': APfNO' 

Sutus: R12 stuk: 
f-' --f~~-t---t --- - __ --f .-- __________ t ________ + __ f 

I hn loutl LPg!'mf I I Entry I hIt I 
f- - -- f ---f ___ f- -- --- --f f ____________ 1 _________ - --f 

Illodel bib I d-8(D I I I 
IE I I 0 I b-8IH I 
IDRP 1 I II I I-input I 
IRRP I I x I I ! ! f------ --_____________ f 
I R01lJSB Heeded: It I I I 
f--- __ - ___ •• --_ ------- f I I 
I KRNOI (OIl1ed: I I I f------ _______________ t f- __________ -f --- --------- f 

Fill: kR/PS2 

Author: nK 

DucriptIon: SUI up the disph)' in re'ponlt to an erraneoul 
oIPPOlntnent Inlry. SeH up the error buffer Ind allnunchtor 
fOf the .pecifnd trror, "starn the input hurler to the 
III)' it liaS ente!"ed, nt. Irrar indic.tion In PSIOST, Mid Itt. 
up A:ZO/24 fOf GEllEn to duph)' thl erroneous Int,.,.. 

Input: 
R20--ErrtJr nUMber In binary 

Output (Indud! E-Aeg, I-Flag, [-nolg If perUntnt): 
Error innunCIOItor on 
<'1'1'01' buffer>--errar flungt 
(jnput buHer>--Ofigind input that uuud the .rror 
PSIOST--nt to 41 heM to imhcUI Irr'Dr 
Rto/21--Points to IHPBUf 
R2UZ3--At stOirt of line 
124--S,t to .iu of APPT entry 
E--ut to 1 

Routines (dbd: 
[RRORR, KOPV 

Stick depth R6 (nIM): 

[dh to Error routines (Include error nunber Ind ",lion): 
[dh ERRORA to ut £RRBUr .lind OInnuntlltor. 

Notes: 

Reg: 1'1 ~ yohtih f ___ • ____ + ____ 1 

I 10123145671 
+---t----+----. 
IRa I xKI I 
IR101 I N xl 
IR20lbooolo I 
IR3()1 I I 
IR40] I I 
IR501 I I 
IROOI I I 
IR701 WIXI<XKI 
+---+----+----1 

Routine: APTfMO 

F II,: r,R/PS2 

Ruthor: 11K 

Stttus: RI2 stack: 
+ ---- + ---t---f _____ ---f t ____________ f _______ -----1 
I lIn lout I legend 1 I Entry I £Xli 1 
t---- + -- -f---+----- - --f t----________ t------------I 
Inodel I 1'1 I d-BCD 1 
1£ I I 1 I b-BIN I 
IORP I I 201 Hnputl 

I I I 
I I I I I 

IRAP I I 221 I I I I f---- ___ - ___________ ._ f 
I I I 

I RonJSB MeedI'd: x I 
f---- --- - -- - - ----- ---- t 

I HRIIOI (illed: I 

I I I 

I I I 1 __________ ~ __________ f t ------------t---------- __ f 

Description: F!nds the locit.ion in the appoint"ent fill uhe!"e 
an ipPolntMent Hlth the speclrJ.ed 11ne uould go. A pOInter 
1$ returned ~h1Ch pOInts to the hrst apPolnt"ent IIhou 
tIne rIeld lS ): the Input tAne. 

Input: 
A41/47--II"1 to surch for (In encoded rorn.) 
RJO/3I--Pojnter to start of 'ppointnent flh 
R34/35--Pointer to the end of thli! ipPOlnt"ent rUe 
(Input hurfen--Encoded APPT to surch for 

Output {Indudl E-Reg, Z-flag. (·f1ag if perunent): 
R32/33--PoJnter to the hnt apPOlntHent In the APPT fIle 
llhich occurs It or past the one speCIfIed in the input 
burrlT. 
E=1 iff th found appolnt"ent hiS the une tine itS the 
input 11"e. 

Routinu (dIed: 

Stick dtpth R6 (nilK): 0 

(ilh to Error routlnes (lndude errtJf nu"ber .nd ruson): 

liotlS: Su APTFHD 

Reg: 1'1 : yohtlle 
f-- -f----I----f 

I 10121145671 
t---f----+----t 
IRO I I I 
IR101 I I 
IR201 I XM I 
IR30luoolli I 
IR401 Iluil] 
IASOI XMlxMHMI 
IRGOI I 
IR701 I I 
f---f----f----t 

Routine: RPTG[T 

Shtus: . ____ . __ ·._~_f ____ · __ f 
I [In lout! legend I 
t- --- f-- - t -- - f - -------+ 
IModel bib I d-B(D I 
IE I I 0 I b-BIH I 
IDRP I I 1'1 I I-Input I 
IRRP I I I( I I 
f - - -- ------ _ ---- -- ----t 
I ROruSB Heeded: )I I t _____ • ____ • ___ ~ __ ._+_ + 

I IlANDI [alhd: I f- ____________________ f 

R12 .t""k: f--·- ________ f ______ • _____ t 

I Entry I bJ1 1 
t-- --._ - ___ - ·t- --- --- - - ---+ 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
f ___ ~ _______ +------------f 

HP-75C Descri pti on and Entry Poi nts 
I 

Glll!i 



file: ICR/PS2 

Ruthor: nlf 

1l!~5[riptlOl'l: nov~ th, currtnt "polntn!nt to th, Input buffer 
Iron th, RPPT fIh. 

Input: (ElIN) 
R32/l3--POlnt,r to wrrtnt 'PPolntnent 

Output (Include [-R'9. Z-Fb9. (-fbg If pntintnt): 
{Input buf.n--Currtnt encodd 'Ppolntn.nt 

Houllnn (.ll~d: 
I(()py 

Stack depth R6 (niX): 

Cilh to Error routlnts Ondude error nUl'lbtr ,nd "uson): 

IIotu: 

Re9: x • vohtile 
f- --t-___ f ____ ' 

I 10123145611 
f---t ____ f ____ ' 

IRO I 
IR101 
IR201 
IRJOI 
IR401 
IR501 
IR601 
IR101 

I I 
I I 

111 I 
I I 
I I 
I I 

Klxx"xl 
.·--f---·t--·-f 

Rouune: APTItlS 

Fde: kR/PS2 

·Author: Nk 

Stitus: Rl2 stich: 
f - - -- f- _ -•• _ .• _ ·--·--·f f" ---- ---___ f --.-- --···--t 
I lin lout 1 Ltgend I I (ntry 1 ()(It 1 
f - - ·-t---f --- f·· ------f t- ---. -- ----. f --- ------ ... t 

Inod~1 j I I d-BCO 1 
I( I I I b·BJN I 
IDRP 1 I K 1 l'lnputl 
IARP I I N I I 

I I I 

I
I I I 

I I 
I I I 

f ____ • .. __ ••• _______ of 

I ROnJSB N~eded: II I I
I I I 

I I 
t-- __________ -··------t I I I 
I IIANDI ['lled: I I I I 
f· -----. -------. _____ of t-· --------··f ----- -------f 

y)~S(nptlon: Rdvances the tUHent APPT pOInter (R32/33) 
to the ne"t ipolntnel1t In the APP! f 11.. [:1 IH the 
pOInter is at th~ end of the 'lie. 

Input: IBIN) 
R321))--Pol11ter to current APPT 
R)4J)5--POlnter to end of the APPT hi, 

Output (tndude £·R~9. Z·f},!!. [-n .. !! If pHltnent): 
R34/Jl--UpdJled current appolntnent pOInter 
(-Reg--l )rr the pOInter Ins at the end of 

the APPI file. I) othernHe. 

Routines tillEd: RPSTfIt, APTR-

Stad depth R6 [nax): 

(aIls to £rro. routIne~ (Include error nu"be~ ,nd ruson): 

Hates: falls Into th~ APIR- rouhne. 

Reg: x : vohtlh 
f-··f----f- ___ • 

10123145671 
f---f ____ f ____ f 

IRO I 
IRIOI I 
IR20I x"lIKl 
IR;oI bblll 
111401 I 
IR501 I 
IR601 1 
IB701 I 
• 
-Rouhne: RPTR-

SUtus: 
.----f---f--- f·-----··. 
1 lin loutl le,end 1 
+ - - --f-- - f··· f --···· __ t 

Inodel b 1 I d-6(0 1 
1£ I I a I b-8IN I 
10RP I I II I 1-lnpu11 
JARp I 1 II I I 
f ___ ••• --. --.---------f 
I Rmuse Nuded: II I 
1--· ________ • ---------f 
I IIAN[ll (dIed: 
•. -------··----------f 

R12 stack: 
f------ -----f------------f 

I Entry I hit I 
.·----····_ .. 1-- ·---------i 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

.. -----... -f-·-·--· .. -

f II~: kR{PS2 

Ruthor: nlC 

Oucriptlon: Inserts "n ,ncoded 'ppointnlnt into tltt .ppDint/'lnt 
fib. Th. ,ncodd .ppointnent is In the input burr.r. Stt. 
tht tonpuUor 11llh the pending 'ppointll,nl. [u nonura Iff 
lh, Insertion fails. 

Input: (8IN) 
R32133--lotUion at lIhith to innrt tht RppT 
R34I3S--Polnter to tht end of lhl APPT rd. 

Output (indude [-R.g. Z-fhg, [-Fhg if ptrtinlnt): 
R34135--Upd.tld pointer to the en~ of ApPT lilt 
~APPT file> RPPT inserted .nd hI. sin .is incrtutd. 
E-Reg·-o iff innrt oceul'S II described. 

Routinn (alhd: INSERT. STALRn 

Stick depth R6 (II,X): 

C.lls to Erl'flr routInes (include error nunb,r .nd rUlon): 

Motes: 

Reg: x : YOli'lie t---, ____ t ____ f 

I 10123145&71 
t·--f---·f··--f 

IRO I Kxl I 
IRIOI I I 
IR201 I I 
IR301 ulbb I 
IR401 WICI~Nxxl 
IR501 I I 
IR601 I I 
IR101 I I 
t---.· .. -.···-. 

Routine: RPIRf 

File: KR/pS2 

Author: nK 

Stilus: 
f ----f·· ·t-~-t -----~--f 

I lIn loutl lesend 1 
t-.. _to __ f ---f---- ---- f 

Inod~1 b I I d-8(D I 
IE I I 0 I b-IIIII 1 
10RP I I JC I i'inputl 
IARP I I JC I I ,_ ... -- .. -- .. ----...... 
I ROnJse H .. d~d: M I . -----~ ._ .. -----------. 
I HANOI [dled: I 
f --------. ----- _____ ··f 

R12 stltk: 
.. -- -------.. -............. . 
I Ent.), I bit I 
....... -- • .. -f· ----- -- ----f 

I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
t- .-~--.-- ..•• --- .• ----.. -f 

Description: Sets the current 'PPolntnent pointer to the 
preVIOUS entry In the RPPT fIh. Don not nove the 
point •• pnor to the h~t entl')' in the fih. 

Input: (BIN) 
R)2/13--Polnte' to the current 'ppolnt"ent 
R30{31--Polnter to the st.rt of the APPT HI. 

Output (Include (·R.g. Z·fhg. c-rhS If pe.tlnMt): 
RJ2/lJ--Upcf.ted curl'llnt 'ppointntnt pointer 

Routines (dle~: 

Stick depth R6 (n.x): 

[dh to [rlllr l'fIutines (inclu~e e'Ill' nUllbe. "nd nluon): 

Hotn: 

Reg: x ~ yohtlle 
f---f·--·f·---f 

I IOI2]1~5671 
'·--f·--·t· .. -. 

lAO I I I 
IR101 I I 
IR20IICIIKXI I 
IR30lllbbl I 
111401 I I 
IRSOI I I 
111601 I I 
111101 I I 
.--·.----1----' 

Routine: GETlNK 

Stltus: 
t --- -. -- 'f---t-- --____ I 

I lin lautl ~9~nd 1 
• --- -.- --t ---. - .-- ----I 
Inodel b I I d·BW I 
l( I I x I b-8JN I 
10RP 1 I M I I-Input I 
IARP I I x I I 
, ---.--.----.----.~--~+ 
I IIOtUSB lleeded: IC I 
f- -- --- ---------------t 
I IIfINOI (dhd: I 
f- - •• __ ------ __ • __ .. ·_t 

1112 stack: 
f __ • ___ • _ •••• f· ··---------f 
I Entry I blt 1 
• _. ---••••• -- +----____ •• .. f 

I I II 
I I 
I I I 
I I II 
I I 
I I I 
f - -----. -----I--·· __ ~~··_· • 
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fIle; KR/PSl 

Ruthor; nK 

Descraption; S~ts. up tilt )nput buftr ~nd n,cUu,), p.aUnete" for .a c,dl 
to th~ keybn.ard/dlSphy rout1n~ (!'t[TT[n) hud on .a gly.m d.at.a 
strIng. 

Inpu'; 
R20/21'-POlnttr to pn'n,tu strin, 
(R20/21 J·-PafJlneter stnn, consuhn, of: 

8ytu to phu in the Input buffer 
o byte 
Illpu' check ro\ltjM addre .. 
1.np1It, Ihidd .dlIre .. 
Une pouUon address 
Cursor polihon addr, .. 
8yte count 

Output {illdude (-RI" I-fhg, (-Fhg if p,rtillent); 
<input buH,r>--D.ah to b, dnphyed ill the subsequent call 

to GEOEn. 
Rro/21-·Un, pnuHon for Hit display 
R221l3--(ursor pOSItion for the dnpl.y 
R2"--Hunhr of bytes to b, daphyed 
R~~/~5--ltenpl.atr prot,ct $haldJ 
R46/41-·l1npu1 chck routJn,] 

Routlnes (.aI1,d: 
SI.ck depth R6 (naH): 0 
(.11$ to Erro. routines (intlud, Hror nunber and ruson): 
Notes: 

See GETTEn. 

Reg; " = yoh1l1e 
f---f···-f··--t 
I 10123145671 
f---t----t----t 
IRO I I I 
IR101 I I 
IR20lbboolo I 
11301 I I 
IR~OI 100001 
IRSOI "I"HK") 
IR601 I I 
IR101 I I 
f---f----f--·_t 

Rout1ne; RS1BUr 

Flle: KR/PS2 

Ruthor: nK 

ShtuS: 
f----f --- f - -- f--·-----f 

I Itn loutl Legend I 
t----f---f - - -t- -- - ----f 

Inodel I I d-BCD I 
IE I lIb-BIN I 
10RP I 15) I I-Input I 
IRRP I 120 I I 
+ - --------- ------· ____ t 
I ROIUSB NudeII': H I 
t-----_________ -------t 
I HRNDI (.ailed; I 
f --- ------------______ f 

RIZ stack: + ____________ f ________ .. __ • 

1 Entry I blt I t--·------ -_t ____________ t 

! 
I 
1 
1 
1 
f-- ---- - -----f----·· __ • ___ t 

Oescnptlon: Coples 40 bytes fro .. the Input buffH to the pecht 
secretary scrltch 'r1!a (PSI[np.) 

Input: (8IN) 
<Input buffer->--FIN;t ~O bytes to be copltd 

Output {indude E-Reg. Z-fl~g. (-Hag If pHllnent): 
<PSTEMP>--40 bytes froll the Input buffer 

Rouflnes (.ailed: KOPY 

Stark depth R6 (111M): 

(.Ills to Error roullnu (Include error nunb~r Ind r'~sonl: 

Note~: 
See RSTBUF • .I routine "hIC!) caples the first 40 bytu 
of PSTEnP to the Input buffer. 

Reg; K " ,,0"111e 
t---t ____ f ____ ! 

I 101Z3145671 I ___ t ____ f _I 

I'" 1 
IR101 
IR201 
IRJOI 
IR401 
IRSOI 
111601 
IR101 
t ___ f ____ f ____ • 

Roullne: lIMPIV 

Status: R12 shc~: 
+----1-__ f ___ I ________ f t---------- -- t--__________ t 

Itn loutl legend I I Entry I EMu 
t----f--- f-- - + - -- -----1 t _. -- - .. - -_.-, ------- -- - --I 

,nodel b I 1 d-B(O I 
IE I I I b-BIH I 
IDRP I " I I-Input, 
IIlRP I I I 
f- --- --------·--------t 
I R01USB Ne,dd: II: I t- --___ - ____________ --f 

I NRN[)I Cd led; t·-___________________ + f ____________ t ____________ • 

flle: KR/PSZ 

Ruthor: nK 

OUCflpt10n: [OpUI 40 byln froll tht pocket ItCrf!uI')' Icr,tch 
.lOr" (PSnMP) to th~ Inpul buffer. 

Input: (BIN) 
<PSTEnPl--40 bytes to b~ copud 

Output _ (include E-Rig. _ z-rhg, C-Hlg l' perhllent): 
<1nput buHer>--fH'ft 40 byln fron PSTEnp 

Routinn [all~d: KOPV 

C,UI to Error l"Outinu (include error nUllber and rtuon): 

Hotn: 
See SAVBUF, I routine ~hHh copiu the finlt 40 byt .. 
of the Input buffer to PSIEMP. 

Reg: l< " vohtih 
+---1- ___ 1 ____ + 

1 10123145671 
t---I----I----+ 

lRO 1 I I 
IRIOI I I 
IR201 I I 
IR301 I I 
IR401 I I 
IR501 I I 
IR601 t I 
11701 ""j"HKl<1 
1---1-_·_1 ____ + 

Routine: SRVBUF 

F lIe: KR/PSZ 

Ruthor: nK 

Status: 
1- __ ·t ___ I· __ + ______ ._ f 

)In loutl leg,nd I 
f- __ of -- -f-- -1----__ opt 

IModel b I I d-B(O I 
IE I I I b-BIN I 
IORP I I I Hnputl 
IRRP I I I I 
1---·· .. ______ • _______ 1 

I RonJSB N!eded: K I 
f------ ---_- ----···_·_1 
I HR~Dl (.lOlled: I 
t·-_·_---·------------t 

RI2 .tlck: f _________ • __ • _____ • ______ • 

I Entl')' I EMit I 
f ------------,---•• - •• ---- t 

I I I 
1 1 1 

I I I 
I I I 
1 1 1 t-_· _____ •• __ t __ ···_··· ___ • 

[tescripUon: EKtraCts. plIrticuiar unit or tille frol1 
~ gi~en nu"ber of seconds. 11.10 3 byte nutlbers (both In 
s,conds) lire diVided to YIeld I result UhlCh 15 .eturned in 
RSCII. For tHanple. 638 seconds c.m b~ divided by 60 
leconds to yIeld 11 tlinuln Z3 "conds 

Input: 
R26/27--Pointer to ~ ) byte blnuy di~isor 
R45/47--3 byte blury diVidend 

Output (Jnclud~ [-Reg. Z-Fhg. C-Flllg if ptrtlnent): 
R20/21--2 byte RS(I1 quotlt!'t 
R45/47--) byte bIn.ary reniinder 
I-Fhg--Set If r1!sult (R20/ZIj is O. 

Rouhlles Called; 
100(02. TORSCZ. 

(alh to Erl"Or routines I1nclude error nunber Ind rtuon): 

Notes: 

Reg: H ~ yohtJle Sutus: R12 stack: 
f---f----f----f .----1---1-·-+ t --__________ 1_ - _____ ----·1 

I 10123145671 I 11n loutl Legend I I Entry I E:l<lt I 
.---I----f----. t----f--- 1---+ - - ------ + .-----_._ .. _-.----_ ... ----. 
IRQ I 1 I 
IRIOI I I 
IR20100 I ill 

Inodel b I I d-BCO I 
IE I I I b-OIH I 
IORP I 120 I I-Input 1 

1 1 1 

I I I 
IR301 I I IRRP I I II: 1 I 1 1 1 
IR401 I bbbi f ------ - - ---- -----•• _.! 1 1 1 
IRSOI I I I ROMJSB Nnded: I , 1 1 
IR601 I I 
111101 I I 

+ --- - --- - ------_______ f 
I HRNOI (dlrd: 

1 1 1 
, 1 1 

f---I----.----t 
t--______ .. • __________ f t-- _________ .-_···· ______ t 

RoutIlI': TTIIPL1 
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Filt: KI/PS2 

Author: 11K 

Dutnption: Sea up , ull to GfTUlK utlleh ntJ up , ull to 
GETTEn for Input ul1h thl tllIl hllpl'tl. 

Input: (8IN) 

Output (1ntlude E-Ieg. 
<input bufflr> 
R20/21 

l-Fllg. (-Fllg l' plrtinlnt): 
hllphtt dUphy .tring 
lInl position in displ,)' 
InHul cursor position 
8)'h tount of tiliphte 

R22/23 .,. 
144/45 
R.<I6/47 

Roullnu [,Hed: 
GEIU1X 

POinhr to input chick routIne 
Pointlr to tlllpl"1 protect shilld 

[dis to Error routines (tntlude Irror nUliber 'nd ruson): 

No'es: 
Su AIIIPLT 

leg: II : yohtlh 
t---t----f----I 

I 10123145671 
t---I----I----t 
IRO I I 
IRIOI I 1 
IR20loooolo xl 
IR301 I I 
IR401 100001 
11501 XXIXXKXI 
IA601 I I 
IR701 I I 1 ___ I--__ f ____ + 

1!outJnlO: RT"PLT 

fill: I(R/PS2 

_Author; nl( 

Stitus: 1 ----1 ___ I ___ 1 ________ I 
I fln lout I llOgend I 
t----I---I---I--------f 
'nodel b I I d-8([1 I 
IE I I I b-8IN I 
IDRP I 120 I I-Input I 
IARP I f20 I 1 1--------_____________ 1 
I ROruSB Needed: x I 
1---------------------1 
1 IIANDI C.illed: 1--------__ _ 

AI2 s'.iek: 
t- - _________ -I ------------1 
I Entrl' I Exit I 
.---------- - -1- - ---____ ---I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I t-- __________ f ____________ I 

Descrlptlon; Protect shuld for APPT teHphte In UTD node. 

Input: 

Output (lntlude [-Reg, Z-fhg. C-fhg If putIneot): 

Routtnes (~lhd: 

St.!lck depth R6 (nax): 

(.IUS to Error routInes (Includl error nUHber ind rU$on): 

Notes: 

1Ieg: x : volatile Stltus: 
+---I ____ f ___ ~f 

f---- 1--- f -- - t--------, 
10123145671 I fln loutl Legend I 

t---i----'----t 1 ----i---I---I-_______ f 
IRO I I I Inodel I d-8CO 1 
IRIOI I I I[ I 1 b-OtH I 
IR201 I 1 IDRP 1 I I-Input I 
1f!:301 I I 
111:461 1 1 

IIIRP I 1 1 I f-· _______ •• __________ + 

IR501 1 I I ROFlnB Needed: I 
IRWI 1 1 

t _____________________ • 

111:701 I 1 I HANDI (,lIed: I 
t ___ f ____ f ____ 1 1-------- ---- --- ---_._. 

Roulln!': RPnSKY 

R12 stick: 
I------------I------------f 
I Entry 1 h1t I f--____ --_1 ____ -_· ____ f 

I 
I 

! 
I 
I 

.. - --- --_ -----1-- - __ --_____ 1 

hie: I(R/PS2 

'h"thor: III( 

Dncription: Set. up I nil 10 (;£TUllI IihlCh nt. up I nil to 
Gl1lEII for input u1th thl 'PPOlntllln' hnpl.tl. 

Input: (8IH) 

Oulput (Includl [-Reg. 
linput buffer> 
120/21 

l-Flag. (-Fhg if pertin,nt): 
Tellphtl disp""y Itri,,! 
lin, pouHon in dISplay 
Inili.il tuuor position 
Byte count of IInplate 

R22/2] .,. 
R44/45 
146m 

Routin .. [,!led: 
GETLNlI 

POinter to input chetk routine 
Pointer to tlnphte protect .hhU 

St.iCk depth 16 (lI.x): 

(1115 to Error routines (indudl Irrar nUHber ,nd ru.on): 

Hotts: 
SII 1TnPLT 

Rig: N ~ yohUh 
I---I----f----f 

I 10123145671 
I---f----f----I 

IRO I I I 
IR101 I I 
IR20loooolo NI 
IRlOl I I 
IRoWl 100001 
IRSOI x>llx!Cxwl 
IR601 I I 
IR701 I I 
.--·.····.-·--1 

hh: KR/PS2 

Author: 11K 

St~tus: I1Z .tac~: 1----1 - --f ___ t ______ ·_1 •• -----------.------- -- ---I 
I lin lout 1 l.g,nd 1 I Entl')' 1 Exit I 
.----I--·f---t-··-·-·-I f----· _______ t_· -.-.-- •• --+ 
Inodll b I 1 d-6(D I 
IE I I I b-BIN 1 
IDRP I 120 1 i-input I ! ! I 
fA~P I 120 I I I I I 
• --.----- --------__ • __ t I I I 
I ROIIJSB Httded: II I I I I 
• ------ --------.. ·----f I I I 
I HAHOI [11I1d: I I I I 
f ----------------- ---- t f -- ___ - - -----t----------__ f 

Descripllon: Protect shield for RPPT teHphte in V[AR Hade. 

Input: 

Output (include [-Reg. Z-fhg. (-Hlg if pertinent): 

Routines (died: 

Stack depth R6 (lIill): 

(db 10 Ern;lr routinn (.include lOrror nunber and reuon): 

Hotn: 

AlOg: w ; vohttb 
f---f----'----. 

10123145671 
.---1----1----1 
I" I I I 
IR101 I I 
IR201 I 
IR301 I I 
IR401 I I 
IR501 I I 
IRWI I I 
IR701 I I 
f---I----f---- • 

Roullne: STnnSK 

Status: • -- -. f---I _ .• , _. ______ I 
Itn loutl legend I 

1----1---1 -- -1----- - - - f 

Inodel I I d-BCD I 
IE I I I b-BIN I 
IORP I I I Hnputl 
IRRP I I I I f - ________ ~ _____ ------t 
I RDftJSB Heeded: I 
t - --------~--·---·-·--I 
I HANOI (llIld: I 
t --- --- ------ --- ------f 

R12 Shtk: 
I------------,------------t 
I Entl':)' I .b1t I 
f--- _____ - - _ -._ - __ - _____ --f 

I I I 
I I ! 
! ! ! t - __________ -f _________ • __ f 

HP-75 Description and Entry Points 135 



136 

fIh: I(R/PS2 

Ruthor: nK 

Description: Protect &hield for nt Une tellphte. 

Input: 

Output (lndude [-Reg. I-Flag. [-fhg if pertilltnt): 

ROUlinu [~lhd: 

SUck depth R6 (nlll): 

[.Ills to Error rou1lnu (lndudl error DUllhr and nuon): 

Hotes: 

Reg: II : yolitlll! Status: RI2 st.ck: 4 ___ f ____ f ____ • f ____ f ___ f ___ t ________ f t---_________ • ____________ +-

t 101231115611 hn loutl hgend I I Entry I hit I 
t---.----.----f t----f---t---. --------. t---_________ t ____________ • 

IIW I I I 
IRIOI 1 1 

lnodel I I d-BCD I 
IE I I b-BtH I 

I I I 
I I I 

IR201 1 1 IIlRP I I I 1-lnputl I I I 
IR301 I 1 IRRP I I I I I I I 
IR401 1 1 
IR501 I I 

f- ____________________ • 

I ROnISe tielded: 1 
I I I 
I I I 

IROOI I I t ----- - - --- ------ ____ of I I I 
IR701 I I t HRNOI Call1!d: I I I I t---f-___ f ____ f .---------------------. t---___ ------f---------- __ f 

Routine: THlnSk 

fill!: KR/PS2 

Aulhor: 11)[ 

Description: 4 d1911 \lEAR entry tenplate. 

tnput: 

Output {lndude E-Reg. l-fl~g. (-flag if pertineR1): 

Roul1nl!S (ailed: 

(aUs to Error routinl!5 (include Urtlr nunber .nd re~SDn): 

Notes: 

bg: M = yohllb Stltus: RI2 SUck: 
1---1----.----. 1----1---.---.---_____ I 1----________ , ____________ • 

10121145611 lin lout I ltgend I I Entry 1 En' 
f---'----.----. ,----.---t---.--------t ,---_________ t ____ ----___ , 

IRO I 1 I Inodel I I d-B(O I I 
IE I. I I b-B)N I 
IDRP I I I i-Input I 
IARP I I I ) ! IRIOI I I 

IR201 I 1 
IR301 1 I 1--------_____________ , 

I RonlSB Muded: I 1-----________________ , 
I HAHDI hUed: I 

IR~OI I I 
IR501 I I 
IRIiDI I I 
IR701 I I . ---.----,----. . ----- --- ------ --- ----. 1---_________ • -+ ----. _____ • 

RautIni': R(pnll 

File: I<R/PS2 

Author: !tIC 

Dficription: Protl!Ct .• huld for hn, tonnand input t'llphtt. 

Input: 

Output (indude [-Rfg. I-Flag. C-flag if perti""nth 

Routines Called: 

Cills to Error rtlutines (include Ifrtlr nl/llber .nd reuon): 

Notu: 

Reg: Ie = volatUe 
t---t----f----. 
I 10123145611 
f---f----f----f 
IRO I I I 
IR101 I I 
IR201 I I 
IR301 I I 
IR~OI I I 
IR501 I I 
IRrol I I 
IR701 I I • - __ f ____ • ____ , 

Routine: YERRl" 

hll!: I<R/PS2 

Ruthor: nK 

Status: R12 .tIC~: 
t----t---t---t--------. 

t ____________ • ____________ • 

I lin lautl U91nd 1 I Entry I E)lit I .----. ---.---,--------. .------------,------------. 
Inodel I I d-&CD I 
IE I I I b-&JH I 
iDRP I I I i-input) 
)RRP 1 I I I .-____________________ t 

I I II 
I I 

I I I 
I RIlJUSII Nuded: 1 I I I . ---------------------. 
I NANDI C.lled: I I I I 
.---------------------. t------------t------------• 

DucriptlOn: RPPl ",p~at held entry tenphU. 

Input: 

Output (include f-Rlg. I-F1~9. (-fhg ir pertinent): 

RoutInes (aUed: 

Stack depth R6 IlIi~): 

(dh to Error routines (include error nUMber and reason): 

Notu: 

Reg: Ie ,. ~Dhhlt' 
+---1----+----1 

10123145671 1 ___ 1 ____ • ____ 1 

IRO I I I 
IRIO! 1 I 
IR201 I I 
IR301 I I 
IR401 I ! 
\RSOI I \ 
IR601 I ! 
IR701 I ) 
1---1----1----. 

Routln!!: APTCH" 

Stitus: R12 stack: 
t----.--·t--"+-------~t .~ ______ • ____ t ____________ , 

I lin loutl legend I I Entry I Ellit 1 ,----.---,---.--------. .------------t------------. 
Illodel I I a-ll[o I I I I 
IE I I I b-BIN I I I I 
IDRP I I 1 i-input 1 I I I 
IRRP I I I I I I I 
t---------------------f I I I 
I ROruSB Needed: I I I 1 t---------------------. I t I 
I NANDI [dhd: I I I 1 
1---------------------. .------------.- --- -------- • 
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'fl1e: KRJPS) 

Author: nK 

OUtop!Jon: Checks ~"ch fuld of the 'ppOlntnent entered 
11'1 the Input buffer. Encodes thi .ppOIn1n,nt for stonge 
in the 'PPOlntllent hit.. If. held is Incorrect APHHK 
retums IIlth tht ",pproprlite error l'Iunber. 

Input: (8IN) 
<input buffen--ASCIJ ilppOll'ltllent (15 daphyed) 

.Dutput (Include [-Reg, l-rhg. C-flilg if pertinent): 
[:0 or 1 If therr .. n no error or '1'1 error occured, 

respectively. 
R20/24--r.E1TEn pilran,te", for error di'phy. 

'Routlnn C",lled: AlII[HK. APTERR. ORTCHK, DAVCNK, FIHDTO, 
GETTD. KDPV, RPIIHP, TInCHK. 

:,Stilck depth R6 (Milx): 

;[;011$ to Error routines I1ncludt error nUMber .nd ruscn): 

Reg: M : yohtl1e 
.---f----f-._.f 

10123145611 
. f---f- ___ • ____ f 

IRO I I I 
IRIOI 1 I 
IR201IIXX"I xl 
IR301 I I 
IR4011l)()(xl"lIx,,1 
IRSO Ixxllx I XMIIXI 
IR50) I I 
IRJOt "1,,xx,,1 
.---.----'----f 

·!l:outlne: DCCLOK 

.flle: KR/PSJ 

Authur: nK 

StiitUS: Rll stick: 
t ____ + ___ • ___ • ___ •• ___ f •• ~ ____ --- - - - ,-- - --- -- -- --. 

lin loutl legend I I Entry I EMIt I 
,----,---,---. --_____ t f------------f---·--·----- • 
Inodel b I H I d-S(D I I I I 
IE I I 0 I b-BIN I I I I 
I[lRP I I II I I-Input! I I I 
JARP I I x I I I I I 
f- _______ • __ • _____ • ___ • I I I 
I ROnJSI Needed: x I 1 I I 
,---.-----------------, I I I 
I HANOI (died: I I I I 
,------- ---- - -- --- --- -f t ---. --- -----f ---- ------ --I 

o.Scnptlon: (unverts an ilTray of 1 BCD liMe fulds repre~ent1n9 
centUTlI!S, years, Monlhs, days, hours, nlnutn and seconds 
to a swgle 40 bl t binary nu"ber represenung the nu"bH of 
seconds Since l-Jan-OOOO. 

Input: (BIN) 
R40 Seconds Into "Jnutt 
R41 nlnuhs Into bour 
R42 hours 10to day 

\ 
\ 
\ 

R4J day of I<onth 
R44 "onth of yur 

)----1(0 dUiI 
I 

R45 years Jnto century 
R46 century I 

I 

Output (Include [-R~g. I-fhg, (-nilS If pHtlnent): 
R43/47 Binary nUMbers of seconds fran I-Hn-OOOO. 

Roullnes (~lled: 
108IN8 

SUd. depth R6 (nax): 

-taUs to Error routllle, (Jndude error nunber and ru~on): 

Notes: See OCClOK 

Ibog: ~ : yolaah 
f--_t ____ • ____ 1 

101Z314!>671 
I---f----. ---I 

lAO I I 
IR101 I I 
1~201 xxlxxxHI 
IR301 I I 
lR40llubi bbbbl 
111501 I I 
!R601 I I 
IR701 I I 
'---1 

RlI1JlIn~: fIN~IO 

Shtus: RI~ s1~[k: 
t----f---'---,----~-_ -t .------------.------- ----, 

lin loutl legend I I Entry I ExIt I f----'---,---.- _______ I f------- -------1 
Inodel b I I d-BCD I I I 
IE I I I b-BTK I 
IORP 1 I (01 I-Input! 
IARP I I 6 I I 
• - ---------- - -- -- - -- - - t 
I R1JnJSB Needed: II I 1 ____________________ -f 

I IIAII£lI (died: I 

I I 

! II 

! I . ----------------- ----. ,o'- -+-.------------1 

HIt: kR/PS3 

Author: 11K 

DUtrlptlon: (onyeT1I I bin.ry nUMbir of tfconds 'ron nidnight 
I·JAN-OOOO to·B(O r!prUtnlIng u(ands, nlnutn, hour of 
dIy, d.y of nonth, Mnth. yUT, and nntury, 

Input: (8IN) 
R43/H--8in.ry nullber of Ifcand. 'NI" nidnillht '·JAN-OOOO 

(40 bit ydut.) 
Output (indude [-Reg, l·fhg, C~Fh9 if pertin.nt): 

R40 Uton~s (0·59) 
R41 ninutet (0-59) 
R42 hours (0-23) 
R43 dlys (1·31) 
R44 nonth (1-12) 
R45 yur (0-99) 
R46 century (0-99) 

Routines Called: 
TOB(D8 

Stuk depth R6 (nlll); 

[dIs to Error rautinn (include ,rrar nunber .nd ",uon): 

Motu: 

Reg: x = yohl11e 
1---1----1-·--1 
I 10123145671 
f---t---·'_-_·I 
)IID I I I 
IR101 1 I 
IR20jllxxxlxxxx I 
IRl:l1 I I 
IR40lcooblbbbbl 
IRSOI XjXHIIXI 
IR601 I I 
IR701 I I 
+··-1----.----+ 

Raulln,: ENClOK 

flit: KR/PS3 

Ruthor: n~ 

StitUS: RI2 ,tack: 
1 --··+··-t· --f -----···t I··· ~._ .. _ .. -t--.------. ·-f 
I lin lout! bg.nd I I Entry I Exit I 
f ----1---1---1-····· __ • +-- -- ------·_t··· ____ ·· _ ..• 
Illodel b I I d·BCD I 
IE I t I b-BJN I 
IDRP I I x I i-inputl 
IARP I I x I 

I I I 
I I I 
I I I 

t -···-···--·----------1 
I ROruSB Needed: II I 
t------ -----_ -···-·_·-1 
I HAHDI Called: I 

I I I 
I I I 
I I I 
I I I f---·_··· __ .. _. ____ . __ + 1-· _____ ·_··_1 ___ · --. --___ + 

Description; COMputes the hrst occur@nce of a tine and date that 
nuts .. 91~en set of specihcations tbilt Includes .. but tlMtl 
d~te ... HMt/date MISk, ilnd a dlY nask IndlClHng .. d.iy of 
the ueek Or .. dehult. 

Input: (BIN or BCD) 
DIy of .. eek nish R11 

R40/46 
RSO/S6 
PSSTAT 

Bue tiHe and d.te for tlne/dilt, lurch 
hlle ind dilte "uk 
Bl1116 IndIcates entry Mode (YUr/,xld) 

Output (include [-Reg. I-Flig, (-Fla.g if pertinent): 
E·Reg 0 If "",ttb IIi1S found, 1 If no /latch found. 
R43/47 l1,tchlng tiMe/date In seconds since l-Jin-OOOO, 

Vdld only jf E~O. 
Routines Called: 

OAVOK, OCOIIY, EIICLOK, nIHDD, nINHN, nlNMn, nINnN, MINH. 

SUck depth R6 (niX): 

tdh to Error routlnes (include error nunber and ruson): 

Hotu: FHDlD' is iln entry pOint III thin fIHDTD. 

Reg: x : vohHle 
f---I---·f----, 

IOIZJ14!>671 
'--·1----1----' 
lAO I ""I I 
IR10r I I 
IRlOr Ixxlx"x,,1 
111301 I I 
IR401lUblbbboj 
IR5()liiullll I 
IR60I~""" Ixx""1 
IR}OIIlHMNlx~~"1 t·_·, ____ ,· ___ t 

Routine; flNDiO 

Status: RI2 SUtk: 
t-_-·t_··f ___ f ________ 1 

.·-·-·-~·····I··----------t 

lin lout I Legend I I Entry I Exit I 
,----'---f---'---·-···. t - -----------,-- - -- •••• _._+ 
Inodel I bId-BCD I 
1£ I I 0 I b-BIN I 
IDRP I ) M I J-Inputl 
IARP I I" I I 
t -- _ - •• ----••••• __ ----f 
1 ROnJSB Needed: x I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

t - -- •• -.- ~-.- - ------•• , 

I HRNOI [dhd: I 
I I I 
I I I 

f -- ---- -- - - - - - -- --___ ·f 1----------·_1···_· _____ --I 
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FlI,,: KR/pS) 

Ruthor: nK 

OestrlptIon: Optriltn thf une u rINDHI entfn!d ulth .ppointn~nt. 
In eKtended ent'1' node. 

Input: (BCD) 
'l\ 
RSO/56 
R60/66 
R70/76 

O.ly of uuk nuk 
Tine ilnd dilte nuk 
n)ninun tJn~/diU hdd. 
hKlnun hn~/dilU held. 

Output hndude [-Reg, I-fh" (-fh, If ptrtlnent): 
[-Reg 0 if nitch illS found, I if no .. .Itch found. 
R43/47 "iltchin, hne/dilte In seconds Slnee l-J~n-{)OO(), 

Yilld only if ["8. 
Routines (ilied: 

OnVOK, OeORY, [NClOK, niNOO, nllnlll, nINn", nlNnN, nINVY. 

Stilck depth R6 (UII): 

(.Ills 10 hror routlnn (Include error nu .. ber .lind ruson): 

HOtH: FNDTO' )1. in entry pOint "lthln FJNOTD. 

Re9: M = yohh Ie 
1---1----1----1 

10llJI45671 
1---1----1 

1110 I I 
IR101 I I 
111201 i""I""",,1 
11I)()1 I I 
IlIqOI 0100001 
IIiSOlulI hi) I 
IR601 iJlllul I 
11I7011lUI1i1 I 
1---1----'----1 

RouUne: fKAPpT 

file: 1<1\/PS4 

Ruthor: nK 

Statu$: 1112 SUck: 
'----1---'---1--------1 1 - -- -- -- ---- - I --- - --------t 
I Itn lout I bgend I I Entry 1 hIt I 
'----1---1---1 _ - ____ --I t--- --------t- _______ t 

Inodel I bid-BCD I 
IE I I 0 I b-BIN I 
IDRP I I" 1 I-inputl 
IRR!' 1 I x I 1 

I I I 
I I I 1- -- ---. ---.-----_ -___ I 

I RDnJSB Needed: II I 
1-------------- -------1 I I I 
I HAHDI ('dJed; I I I I 
1-- - -- -- - ------ - ------1 t -- - ---------1 ------------0 

De~cnptlon; Checks t"~ ALAltn held for proper syntilll .and 
retllms ~n encod~d illar .. byle. 

Input: (8IH) 
R46/47 hrst ~nd &econd bytH Dr the ibrl1 held In 

thn order 

Output (lndude [-Re,. I-fla" (-fhg If pertinent): 
R~l ,\ A21 Encoded .Ilir .. byte 
[-Reg 0 if syn"'K ok, I if not 

Routines (illed: 
HUMCHY. 

Stilck depth R6 ( .. iK): 

(dis 11> Error routines (lndude error nu"ber ilnd rUSOI'l): 

Hates: 

Reg: " = vohttle Shtus: 1112 stick: 
--I----I~---I 

t ___ ~I ___ 1 -- -1- ___ ----I 1 - - - ---- -----1 ------ ------1 

10123145611 lin tout I legend I I Entry I EK1\ I 
I--~I----t----I • -- --t---. ---1-----·--1 1------------I -- -- --------1 
IRO I I tnodel b I I d-BCO I I I 
IRIOI I 
IR20llIo I 
tRJOI I 

I[ I I a I b-BtN I 
IDRp I 121 I I-input I 
IARp I 147 I I 

I I 
I I 
I I 

IR401 III 
111501 II 
IR601 

I-----~·~ ----~--------I 

I ROIUSB Heded: " t _____________________ 1 

I I 

I I 
IR701 I I HANOI (.IBed: I I 1---1---- .----t 1---------- --------· __ 1 t - ______ -----I ------------1 

Rout lne: ORI(HK 

FiIt: KA/PS) 

Author: nK 

DUCrlpllon: Decodts ilnd lornilts ... encoded Ippalntnent, Itil")n, 
lhe ruullln, 10mitted ippalntnent In 1111 Input bufhr, The 
11ru 21 ehlr.lcte/"$ ar I Pilst due ilppalntnent at! Ullderlintd. 

Input: (BIN) 
<input buHer> Encoded .IppolntMent 

Output (lnclude [~lIeg, I-Fhg, C-Flag if pertinent): 
<input buffer> D,cod.d font.tted Ippointnent 

Routine~ (dled: 
DCUOK, D[OAY, f)(ALRn, F)(DATE, fJ!(lAY, nmnE, &[ICLK, HUNPCK 

She," depth R6 (nIK): 

(dh to Error rout inn (Include error nunbtr Ind renon): 

HatH: 

R~g: x = voliltJle 
1---+----1----. 

I 10123145671 
.---1----1----. 

IRO I KHI I 
IRIOI I I 
IR20I"1I III Hili 
IR301 I I 
IR40 IKKIIHIKIIIIKI 
IRSOI KIIIIIII~I 
IR601 I I 
IR701 I I I-__ O ____ t ____ + 

Routine: RtnCHK 

hIe: KR/PS4 

Author: nK 

StitUS: R12 lUck: 
1----.---,- --1---- ---- t I---····~··~-I--···---~-·-I 

lin lout I h9~nd I I Entry I ElIlt I 
1- ---1- __ 1- - -1----____ 1 I-~--- _______ • ______ - ____ of 

Inod~1 b I I d-8rD I I I I 
IE 1 I H I b-BIH I I I I 
IDRP I I H I Hnputl I I I 
InAP I I K I I 
1----------- ----------t I I I 

I I I 
I RonJS8 Needed: K I I I I t- _~ __ ~ __ -.- - __ ~~ _____ 1 I I I 
I HAHDI (illled: t I I I 
t - ----- - --- - - ---------. 1------------I --·---------1 

Description: Checks for ~ vilhd date field ilnd r-eturn~ In 
entoded dHe fald. 

Input: 
R40/47 AS(II dat~ held fron ilpPOlntnent ~ntl)' 

Output (Include [-Reg, Z-Fh9. (-Fhg if pertlnl'nt): 
11:44/47 Encoded d.te held 
E-I1!'S £=0 IFf date valid 

Aoutlnes (ailed; 
flf)[HK, FK~ERR, l(RPYR. 

Stack depth R6 (Mil): 

(dis to Error rouunes (include error nUHber ilnd n!iSOn): 

Hotu: 
See DA1(1('. 

Reg! K = vobllh Stiltus: 1112 stilck: 
1-__ 1 ____ • ____ I + ____ t - - - t---I--------I 1----------- -. --- -- -- -----1 

10123145671 lin lout I Leg~nd I I Entry I Exit I 
I---I----i----I t --- -I --- 1 --- t- ·--____ 1 1- - __ - _~_~ __ ·I--~_~ ___ ~~_~' 

III{) IIIK I 1 
IRIOI I I 
111201 I I 
IR)OI I I 

,node I b j " I d-Bto I 
IE I I a j b~BIN I 
IDRP I j II I l-inputl 
IRRP I I K 1 I 

I I 
I I 
I I 

IR4Ditmjbbbbi I-------~ -~ __ .~ _______ • I I 
IR501 I I I ROruSB H~eded: I! I I 
111601 I 11K I 

1 _____________________ I 

I I 
IR701 , I I HAHDI (ailed: I I • ---1----1----. 1----------------____ ~+ , __ .~ ____ ----1- -_~_~_ 

Routine: OA1{K' 
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·flle: KR/PS4 

Author: nK 

Oe~trjpl10n: OATCK' i • .In idlem.tl", entry pOint In1" the 
rnutInr (lATCHr.. It 11 used dUrln9 the set tin, co"",nd 
.,hen the cenlury fu!ld h" been expIJCitly ut. 

I~put: 
R40/47 RSCn d.lte FUld fron .Ippolntnent entry 

Output hnc)ud. [-Re9, l-fi'9, C-Fh9 if pertinent): 
R44/47 [ncoded d.te htld 
[-reg [~Iff d.t, y.lid 

Rout}nn C.lhd: 
FLO(HIC, fHY[RR, LEAP-YR. 

Shtk depth 11'6 (n,x): 

Cdls to Error rouhnn (lntlude trror nUllber .nd rU$on): 

N"tes: 
Su OAlClC'. 

Re<): M • ynhule 
t--·I----'----. 

1012314.5611 
1 ___ 1_ --f----. 
1110 IMx 
111'101 
111'201 
IR)OI I I 
IR4011l1llbbbbi 
111'501 1 I 
111'6(11 I MM I 
111'701 I I 

.1 ___ t_· __ I __ ·_1 

.-RoutIne: DRY(HK 

file: KR/PS'I 

Author: nK 

Shtus: 
t -- __ f __ -t ___ 1_ ----- --I 

I hn lout I L'gend I 
f-- __ • ___ 1_ -- 1- -------1 

Inodel b I M I d-BtD I 
I[ I I 0 I b-BIH I 
IORP I I x I I-Input I 
IARP I I Mil 1 _____________________ f 

I ROnJS8 Nuded: x I 1- - ___________________ • 

I HRNDI [.11ed: 1 _____________________ 1 

All shck: 
------------1----_ ----___ f 

Entry I hlt I 
-----------.-- -- --- -----I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I _____ . ----- 1--------____ • 

Descrlpt'On! litkes a dau Illd deterllInes If the day IS 
legltI .. "te for the nonth_ 

Input: 
R6l 
R6' ." ." 

(OIN) 
Day of nonth 
nonth "f yur \ 8eD daU 
Vear of century ,---
(entury I 

Output {tllclude E-Re9_ l-Fl.~. (-flag If pHttne"t): 
(-reg [:1 If dily of "ath is too !.i'ge. otherulse O. 

--Routines (.Illed: 
LPV[RR 

"Sbtk depth R6 III.lx): 

"C.lls to Enor rouUnes (tndude eHOr nunbet Ind ruson): 

Hotes: 

Reg: M : vohtIle Stltus: R12 stolck: 
.. --1··--+----+ .- - --f -- -1--_+ ____ -- --+ t-- ___ - ------ I - - - ---- -_ ---f 

101<:)145671 Itn loutl L.gend I I Entry t hIt I 
1---.----1 1----0---.---1--------. t----- • ---------f 
IRO Ixxx~1 
IR101 I 
tR201 I 
IRJOI I 
IPlIOI I 
IPsol I 
lR601 Ihu 
jR701 I 

Inodd b I 1 d-8[[I I 
IE I 1 0 I b-BI" I 
IDRP 1 I 0 I I-Input! 
IARP I I 6]1 t 
1--- ___ ._ ---__________ 1 

I ROnJSB Needed: M I 1 ___ • _________________ • 

I HRNTII (alled: I 

I I 
I I 
I I 
I I I I 
I I 

.. ---1----1----1 I---------------------t f _________ _ 

hie: kR/PS4 

Author: nK 

Description: Checks th, ".lidity of ,n ASCII d,y of lIuk 
f nId .nd return' .n Incodtd (l{I1i byte • 

Input: (BIN) 
R~S/47 ASCn DOLI field 

Output (include £'Reg, l·Fhg, (·flag if ptrtinrnt): 
R21lr47 Eneodd 0011 oy'e 
E-Reg E~ if held OK, E~l Othtnlh, 

Routines C.lled: 

Shck depth R& (11111): o 
C.lls to Error routlnn (illtlud~ e'ror nUllber ind ..... on): 

NoIIS'S: 

Reg: x • ¥olflile 
t---t·---t----f 
I 1012]145671 
.·--f---·t----t 
IRO I I 1 
IR101 I I 
IR20ll<ol< 1 I 
IRJOI I I 
IR401 I libl 
IRSOI I ~M~l 
lR601 1 1 
IR101 I I 
t---I----.----t 

Rout1ne: DRYOK 

FIle: kR/PS4 

Ruthor: nK 

Stitus: R12 ItlCk: 
f ----f -. '+--'1 --••• _._+ , •••••••• -·--t--____ ·_····, 

hn loutl Legend I I [nt.y I Exlt 1 f ----f - - -I---f -----___ f f ___________ •••• __ • _______ • 

Inodel 0 1 b I d-BCO I I I I 
IE I 1 0 I b-BIN I I I I 
IDRP I I k I I-Input I I I I 
IRRP I I x I I 1 1 I 
1----····_···_-··--_·-. 1 I I 
I RonJSe Needd: x I I I I 
.---------------------. I I I 
1 HAHDI (died: I I I I 
.-----····-···-···· ___ 1 t--·--------·t-·········--. 

OesCflpl1on: Detentines the day or ~eek for i glYen !tile Ind 
d"te. 

Input: 
11'43/41 Tine/date In bin."" fomlt 

Output (weIude E-Reg. Z-fhg, [·fII9 if perlJn!"t): 
Rll Diy of ~uk nUllber (I for Sit .. 7 for frO 

RoutInes (ailed: 

St.lck depth R6 (niM): 

Calls to Error rout Inn hntlude error nUllber "nd ruson): 

Notes: 

Reg: x • vohtJh 
+---'---~I----I 

10123145671 
1---1----1----1 

IRO t I I 
IRI01 I I 
IR201 I 01 
IRlOl I I 
IR401 Iluli] 
IRSOI I I 
111'601 1 I 
IR701 I 1 
f---I----I----~ 

Roullne: [IUP[IiK 

Stitus: Rt2 Slick: 
I----t---t---t--. ____ -I 1--------- -- -I----·-·---~-f 

Itn loutl legend I I Entry I Exit 1 
t----I- -- I - -- t-- ______ 1 1 ____________ 1 ___ ---------+ 
Inodel bib I d-OrO I 
IE I I I b-BIH I 
IORP I I OJ I-Inputl 
IAI:P I 1 6 I I 

I I I 
I I I 
I I I 
I I I . -_.-... -- ------------. I I I 

I ROMJS8 H~eded: ~ I I I 
1-------- -- -- ---______ t I I I 
I HflNOI [dIed: I I I f--------------- ______ + +------------f___ ----f 
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filt: KR/PS4 

Author: nK 

OnCrIptlon: Checks for .. n appointntnt in thl: ~ppolntnrnt filt tll .. t 
"ltthes tht conttnh of tilt Input buffer. 

Input: (8IN) 
(Input buffer> hit ~ppOlnt"rnt 
R32/33 Current 'ppOlntnent pointrr 

(nsulted nt by ( .. ll to RPTrNOj 
R34/35 POlnttf to tnd of aPPOlntnent file 

Output {Include (-ReI' 1-Fl.Jg. C-fhg if perhnrnt): 
E·reg <0 If thlre IS no duplltU, 

-\ if tllIi~1"1! h a dupliute 
Rl2/33 POlntu to dupllciu appolntnrnt (E-t) 

Routines Calhd: 

POint" to location for tnt 'ppolntnent 
{(~) 

Stick depth R6 (""K): 0 

Cdh to [rrof routlnH (lndude error nunber .rod ruson): 

Hotu: 

Reg: • ~ Yoht1lt 
--t·~-·t_~~_t 

IOl2J]45f>71 
+~-~t-~·~t--~~+ 

IRO I MMI 
IRIOI I I 
IRrolxMMKI.KMMI 
IR)[)I bblll I 
IR401 KIKKKKI 
IRWI KI".".I 
IR601 I I 
IRIOI I I 
f---f- --t----t 

Routln~: FtO(IIK 

F.l~: KR/PS4 

A"thor: I1H 

Status: RI2 $tack: 
t_~~_+ _ ~_ t~--. -~~··~~t • ~~~ ~~~ ~ _~ ~. _ +~~~~~~~ ~~_~. + 

hn lout I Legtnd I I (ntry I hit J 
t~~~-t~ ·_t· --.--------t +--------~---f·~----------+ 

I node I I b I d-8[() I I I I 
IE I I a I b-8IN I I I I 
IDRP I I l< 1 I-Input 1 I I I 
IRRP 1 I K 1 1 I I 1 
.--~-~----------~--~--. I I I 
1 ROnJSB Heedul: • 1 I I I 
+·_------------·------t I I I 
I HAMill (~lhd: I I I I 

-- - -- -- -- -- ----~-- -- + + -___ - __ - - ---1- __ ~~ _______ t 

D .. script-ion: D~cods t-h~ .. ncod .. a ato..". byt-. ana r .. turns 0 2 byh 
ASCII Cll",,,,, J .. ld. 

Inp"t: (BIN) 
R4T Encod.d ",ta"" byh 

Outp .... t- (inct"d. E-RQg. Z-Ehg. C-FtDg ;J p<lrt;n .. "t): 
R46/41 D"~Qa.d ASCII oto"" Ji.td 

Calh t-o Error ro"tin .. ~ (in.:-t"d .. ... ror n.....b .. r ond r.(non): 

Hotu: Consult th .. Appo'ntm;nt _d .. d<>clDnllntot-ion Jar 
t-h .. .. n.:-oaing .ch .. ",.. for 0 .... nc<>d~d alo,..". byh. 

R .. g: :r :0 I>olotit .. St"tuS": R12 stack: 
#~--#~~--#----+ +~---+---+---#--------+ #------- ---,-#~-----------+ 

1012314.561 1 
#---#-~--#--+-# 

IRO Ixnrl I 
IRJOI , II 
IR201 I 
IRJOI I 
IR~(l1 I Dbl 
IR,';(l1 I J 
IRio01 I I 
lR70f I 1 
#---#----#-

'in lo"t-I lAg .. "d I 
----+---#---#- -------+ 
lHod_, bib I d-BCD I 
IE I I I "-BIN I 
IDRP I If1 I i-inp"tl 
IMP I I 0 I I 
#------ ---------------# 
I ROIIlSB Hua .. a: :r I 
#--- -- --- - ----- - -- ----+ 
I NAJlDI Cothd: I 
#-- --- ---~ ------ ~- ----# 

I Entry I Exit 
+------------#------ -~-+ 

I 

! 
I 
I 

#- --- -- - - --- -#--- -- --- -- --+ 

file: I<R/PS4 

Author: nK 

DtitriptJan: ChIck, for dd.ult or nu~,rit vdut in .. 2 
bytE hdel. Return$ FF heM If def .... 1t vdue or bl.nks, 
Of returns the BCD equlyahnt of the ASCII Input. ['1 
If the field don not contun nUllbtr •• 

Input: (BIM) 
RO/' 
R20/2I 

ASCII dehult vdue 
fuld to be .n~oded 

Output (.include f·Reg, l~fhg. C·rhg If putinent): 
R2{I BCD y .. hlt of nU~'flC held (or Ff If dthuh) 
R21 0 
(-Reg 0 .if ¥.Jlllr Ult ok; 1 .if value not ok 

Reutlnn Called: 
JAHU)'ICH/{ 

Calls to Error routinu (incl..d .. .. rror ......e..r <md' relUo,,): 

Hotts: 
£ is" ut- &y NUW:NK. 

n .. g: :r • I>otoNt.. 
+---+----+----+ 

10/231 4561 1 
+--++ ---+- --+ 
IRO Iii 
IR10 1 
IR20lbb 
IR30 I 
In40 I 
IR50 I 
1000 I 
IR70 I 
+---+----+----+ 

Autho .. , IfK 

Stot-u~: 
.f ____ + ___ + ___ .f _______ -.f 

Ii" lo"t-I ug.nd I 
+----+~--+---+--------+ 

111od·1 b I I d-BCD I 
IE Ila16-sIN 
IDRP 1 :r I i-inputl 
IMP I l:r I I +_ - ______________ ~ ____ .f 

1 RO/'11SB N .... a .. a: :r 
+- -- - - -- -- -- ------ ----+ 
I NANDI Cothd: I 
+ --- - ----- ----------_. + 

n12 ,t-Oelll + ____________ +w ___________ + 

I Entry I E:rit I 1 ___ ___ M _____ +._ M ______ M __ oI> 

I I I 
I ! ! 
I I I 
I I I 
I I I 
+-------- - ---4------------+ 

D.scril'tion: FonrtOts 0 BCD dat. S"JIt't:ijicot-ian i,.to On ASCII do.t .. 
fi~td. Arrongu th .. ji,td, occording to th. dot, "",a., 
Dlt'l Or I1DY a"a fith in ,~osh uporot-or~. 

Input: (BIN) 
R45/~1 BCD f<>nrtOtt..d dat.. S"p.-djicotion 

O"tput (incl"a. E-R.g, Z-Hog, C-Uog il Ft'rti"ut): 
R40/41 ASCIl jotTn<ltt.d ddat .. sp"cificotion 

Ro .... tin .. s Catt.d, 
TOASe<! 

Stock d .. pt" R6 ("'OX): 

Calh ta Error routinu (inctua~ .. rror numb .. r o"d rloson): 

Not .. s, 

R .. g: :r " I>otatit. 
.,~--+-~--+----., 

1012JI 4567 1 + ___ + __ M_+~ ___ oI> 

IRO I I I 
IRIOI I I 
IR201::t.r:rxJ :rl 
IR301 I I 
IR40 1 0000 10 iii I 
IR501 1 I 
IR6QI I I 
IR701 I I 
+-~-+-~--.f~-~-+ 

Routj".: nWAY 

Stotur: R12 S"t(ld, 
+--~-+---+---+ ~----•• + +~ - - - --- --- - - +-- ---- -- ----+ 

lin lautl Ug.nd 1 I Ent-ry I E::tit I + ____ .f ___ + ___ .f ________ + + _________ w __ + __ ._ • _______ + 

IHod.1 h I I d-BCD I I I I 
IE f 1::.;lb-BIN I 
IDRP I I 201 i-inpu.tl 
IMP I I f61 
+- - ~- ~----- - -.- ---- ---+ 

I I I 
I I I 

I I I 
1 ROttJSB N .... d~d: 3: I 
+--~--- ---------------+ 

I I I 
I I I 

I HANDI CaU..a: I I I I 
+---------------------+ 40 __ __ • ~-_ -~ _ - +_~ ______ ~ ___ + 
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Fibr NII/E'S4 

Allt"or: ItIC 

Ducrtpt'o .. : Gi ...... 0 dtJy of tI •• _.1 """".1', tAi .. rOllti,.. rllltl.irlll 
t", ASCII cI"y 01 t'" ..... 0210. ahbr .... iorlio ... 

Routi ..... Colhcl: 

Noh .. : 

lIeg: ::.: :: ... ol .. tit, St"tll,,: IIt2 .. toe'" 
-1----+ ____ + ____ + +----1----+---+-- -----_+ +------------of------------of 

1012314561 1 I ... lo .. tl lAg.ru1 I I Entry I Erit 
---1-----+ of---- 1-. -- <I----of-------_<I- of----- _______ + ____________ # 

1110 1 "'"'1 1 I&d" I I 1I I d-BCD I 
IlIlt! I I I 
11120 Ii I "'"'I 
IIIJOI I 1 

1£ I lib-SIN I 
IDRJ' I lIS I i-i"p"tl 
IARE' I 126 I I 

IlIfOl I 0001 +- -----------------_.-# 
11150 1 I I I IIOHISB Nud .. d: It I 
111601 I I +---------------------# 
111101 I I I HtlHDI CaU.d: 
+---+----+----+ of- --------- -- --- -----_+ #-----_______ 01- ___________ + 

Routine: FXIIJtE 

A • ..t"or: IlK 

Ducriptaon: l'l"I»rfptJ (",11 input! a 4 digit- y .. or }or 0>1 oppoi .. t-Ilt-
sp4c'}'cation. s"".s ""d nrtar ... tho input- lIu!l.r ..... d }or 
i"p"t 01 tA. 1 di9,-t y .. or. Ahe> od,jllrh t-II. d.!_lt .ntry 
ro t-llat it: ",ill parr. propar~g i .. t-h .. "FP"i .. u...nt: .:h.c1. 
("out.n •. 

Input-: (BIN) 

Output- (i".:lud" E-Rllg, f.-Flag. C-Ftag il fIIIIrtin.nt): 
R44/47 ASCII 4 digit g .. or 

Rou1:1n ... CaUed: 
G£TlJiX, GETT£n, RSTBUF, SAVB!1F. 

Nohr: 

RQg: :t: :: "olotil. StatlLI' 1112 Itod.: 
#---"'-~~-<l-----~ 

#-___ # __ -of ___ # ________ <l-
+- - - -- - ---- --#- ------- --- - + 

10123115671 
<I--~-#----"----# 

INO I ul u\ 
pnol I I 
11I20ln I 1 
IRJtll 1 I 
IR401 100001 
IRStll I I 
1116(11 1 1 
lR7tll I I 
#---<1-----<1-----+ 

Ii .. 10 .. t:1 lAgend I 
#--- - ... -- - ... ---+------__ of 
Iltad.' 1> I l{ I d-BCD I 
IE I Irlb-BIN I 
IPRP I I r I i-i .. pu.tl 
IARP I Il{l I 
#-------- ---- ---------# 
I ROIl1SB N •• d .. d: x I 
#- -- - -- -- ---- ---- -----# 
I NANDI Call.d: 
#- ----- - ---- -----~~---# 

I E .. t-ry I Exit: I 
#--------- ----#----------__ of 

I 
I 
1 

! .,... ___________ <1-- ________ - __ # 

..... tlo .. r: ItJ{ 

Ducription: Trl.,.,latill .. to ti_ 01 4av ill KD larwzt to t"-
ASCII. Nu.b.r.r or. orrGlJlflllcr ill tit.. proJ'lllr lo~t CIIIII .. it" 
r.,ord to U or 21 Mill' tt .... 

l"put: (BIN) 
1141/42 BCD .i .... tlll~ c...4 lID .. ,. ... ,..sPllleti .... Z!/' 

1Ie> .. t-i"u CoUod: 
TOASCi 

S't-C1dr. 4aptl. R6 (_): 

illig: r :: IIotorli h Stotou: 1112 .. tClC'''' 
#---#----01----# #----of---+-- -#--------# #------------#------------# 

1012J1 451S7 1 
#---01----#----# 

1110 I I 
111101 I 
1»201ltr ::.:1 
jmol I I 
IR4010M'0100001 
111501 I I 
111601 [ I 
Imol I I 
#---01----#----# 

Ro .. tin.: fXY£AR 

Filii: KR/PS4 

Author: t1K 

Ii .. lo",t I lAgolnd I I £l>try I pit \ + ____ <l-___ of ___ + ________ # #------------#------------# 
IlIbel.1 b I lei-BCD 1 
IE I Ix I lI-BIN I I 
IDRP I I fit I i-;"JX'tl 
IARP I I tol I 
#----------------- ----# 
1 1I0NSB N .. d.d: It I 
#--------------- ------of I 
I HODI CoU.d: I 1 1 #---------------------# #------------#------------# 

Du.:ript:ion: Tuh to d."tIII""'''. if to gi ...... yor ir to hop II.or 
or .. ot-. 

I .. put-: .. , .. , (BIN) 
Y.or 01 cent:ury (BCD di.gitr) 
C ... hry (BCD digitr) 

Output- (iJ\C~udQ E-II.g. Z-Ftog, C-Ftag il porti ... nt): 
E-"I ilf tl>.e lI.or il 0 t • .,., lI.or; 0 Ot-I>..n>".' 

CaU .. to Error f'Olttj ... s (i .. elud •• rrOr .. 1UIIl>.r o .. eI "alon): 

Nota" 

lI.g: It ~ I'olot-,t. 
of---.,----.,---_ ... 

\012314:'67 1 -I- ___ of~ ___ # ____ # 

IRO I 
IR101 
IR201 
1930 1 
IRiol 
IRSOI 
111601 
[mOl 

1 
1 

rl 
1 

ii I 
#---... ----+----# 

Routi .. ", nINDD 

StOt-IlJ: 1112 .toel: 
of---- + ___ + __ h#h_-- ____ # # ___________ M#-___________ # 

Ii" [outl Leg ... d I I E"try I Eltit I 
<1----- #-- -+- --#--- -- - - - <I-

# ____________ <1------- ______ # 

IHod. I bib I d-BCD I 
IE I I 0 1 "-BIN I 
1DRP I l;r I '-i."put) 

I 
1 

[ARP I I:t: I I 
#--- --- -- -- -----------# 
I 1I0nlSB Nud .. d: r I ! #-- -------------------# 
1 HANDI Calhd: I I 
#----- --- ----- --------- + 

# ___________ -<1----- ________ ... 
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Fil.: IlRll'Sf 

Ducription: S.ts.BCD dOli, Itour, azul ",i~ut. tuld ucoM to tA.ir 
l.,.,..st possibh voluu, I, 0, 0, azul 0 rupocti".ly. 

I"pUt: (BIN or BCD) 

Output (' .. clud. E-II.g, I.-Flag, C-Ftog if pllrti ...... t): 
R63 I, IIIi .. i_ day 
RG2 0, "';I>i_ hour 
R61 0, ",in.-"""" "'inut .... 
R6() (), ",ini"""" soconds 

Routinu Called: 

Stoclr &.I'th 116 (....a): , 
Colt! to E.-ror .-outi .... r (include 'rror n...,b.r OVId reason): 

Su I1INIT. IfIN1fJ1, HINHH, and lUNIfN aho. 

1I.g: '" = volotil. 
+---+---- +----+ 

1012314567 1 
+---+-- -+----+ 

Stotur: 
+---~+- - -+---+--- -----+ 

lin loutl ugand I 
+---- +---+---+--------~ 
IHod~ I I d-BCO 1 
IE 1 I Ib-BIH I 
IDRP I I 60 I i-i .. put I 
JARP I I I I 

R12 rtod" 
+-- - --- - -- -- -+---- -- -- ----+ 
I Entry I Exit 
~------------+----- ------+ 
I 

I 
I 

1/l0 I 
IRI0 I 
IR2PI 
1R3(11 
11140 1 +---------------------+ I 
111501 I 
11160 10000 I 
1R101 I 

!.~~~:~-~~~~~~:--~--_l t 
I NANDI CoU.d: I' 

+---+----+----+ 

Routi ... : HIHDD 

Fit.: X/l/PS4 

Auth".-, HK 

Ducription: S.ts BCD hour. ond .. inut. a .. d uco .. d to tlr.oir 
lo"",st pG'H,-btA I>otuAS, 0, 0, <,-"d 0 ".~f<'ctil>.ly. 

Input' (BIN or BCD) 

Output (includ. £-R"" Z-Flo9. C-Flog i/ 'pOl'ti ..... t): 
R62 0, ",in':"""" hour 
RGI 0, .. ini.....,., ",': .. ut.s 
R60 0, ... ini_ s.co .. ds 

Routines CQtl~d: 

, 
Colts to Crro.- routi ... ! (inct"de • .-rQC ",.,.", • .- o .. d ,..,uon), 

Su HINIT, HIH1JJ1, JlINDO, and HIHI1JI otso. 

/l.g: '" = "oloti l. 
~---+----~----+ 

10123 145&71 
+---+----+----+ 
IRO I 
IRIOI 
IlnOI 
IR301 
InfO I 
IR50\ 
1R60\000 
Iwot 
.. ---+----+----~ 

/loutin., HIH1fJ1 

Stotus: 
+-- -- .,.--_ 4 ___ #- _______ + 

jin lo"tl lAg.nd I 
+-- --+- --+---+- ~---- ~-+ 
Iltod.1 I- d-BCO I 
Ie I lib-BIN I 
IDRP I I 60\ i-'-nputl 
IARP I I I I 
+- ---- - -- -- ---- -~- --- - ~ 
I ROI1JSB lI .. d.d: '"' I 
+---- -- --- - -- ---- -~ ---+ 
I HANOI Cnll.d, 
+------- --------------+ 

Rl2 Itock, 
+------------+------------+ 
I C .. t.-y I C~it 
+-- - -- -- - - ---+-- - --- -- -- --+ 

~------------+------------+ 

Fih: IiR/PSf 

Auothor: I« 

Ducription, S.ts BCD daJJ, hour, _d IIIt_t. tzII4 •• COM to tMir 
l""",d pouibh I1ot .... s, 1, 0, 0, WI4 () rcr".ctiv.lll' 

(BIN or BCD) 

Output (irw;lud. E-R." I.-F1.CJg, c-Ftag if ~rti .... nt)t 
R63 1, ",illi_ dfIY 
Re2 0, "'ini_ hour 
JlGI 0, """''''''''' ",irwtu 
R60 0, ",illi_ ucoradr 

Routines CaUod: 

s •• IIINYY, HINH11, HINHH, OVId HIHIfN ah",. 

Rag: . . votatih Status: ." rt~lrl 
~---+----+----~ +----+- --+-- -~---- ----+ +- --- ----- ---+- -----------+ 

1012314567 1 Ii .. loutl lAt,olld I I EntrJl I Ezit 
+---+----+----+ +- ---+- - -+---+-- --- ---+ +- - - ---------+---------- --+ 
IR' I I I lnod.. I I I d-BCD I I I I 
11110 I I I I' I I I f.-BIN I I I I 
111201 I I 10111' I I "I i-illputl I I I 
11130 1 I I IMP I I I I I I I 
111401 I I ~---- ----- ------- --- --+ I I I 
111501 I I I 1I0HJSB Nud.d: • I I I I 
1116010000 I I +---------- -----------+ I I I 
111701 I I I HANOI CoU.d: I I I I 
+---+----+----+ +- -------- -- ----------+ 

+ _____ _______ oi-____________ + 

1Ioutina: IIINHH 

fila: KRIPS4 

Autltor: HK 

l)ou,.iption, S.ts BCD "", .. tit, do-Io', h"ur, 1II; .. ut., _d .r.cond 
fi.lds to th.ir lOb>ut po.rsif>t ... "tu • .r, I, 1, 0, 0, 0 
n$pocti"~ty. 

(BIll 0 .. BCD) 

Output (i .. clud~ E-R.g, 2-Ftog, C-Ftog if pert; ..... t): 
11&4 J, ",i .. i"""" mo .. tlt 
R63 r, ",i .. i_ do-y 
R62 0, ",ini"""" hour 
R61 . 0, ... ini"""" ",inutes 
R60 0, ",i .. i"""" sacond, 

Routi ... s Colted: 

Stock d.pth R6 (rrI<U): , 
Co-lts to Cr.-or routi ... s (i .. clwl~ .rror .. .....bolr ond r.oro .. ): 

s •• HIH'iY, HINIIN, ItINNN, end IfJHDO olso. 

RoIg: '" = "olotil. 
+---+----+---- .. 

10123145671 
+---.. ----+----+ 
INO I I 
IR1 01 II 
IR20 I 
1R301 I 
IR401 1 
IR~OI I 
IR60loooolo 
IR701 I 
+---+----+----+ 

{loutin.: HIN11Ji 

$tcrtus: 
+- -- - +- --.. -- - .. --------+ 
I Ii .. loutl lAg ... d I 
+----+---+---+--------+ 
111od.1 \ d-BCD I 
IE I I I 6-BIN I 
IORP I I 601 i-input I 
IARP I I I I 
+-- - - -- ---------------+ 
I ROHJSB 1I •• d.d: '"' I 
+------ --- --- ---------+ 
I HANDI Col t.d: I 
+--------- -------- -- --+ 

RI2 .to-c1t: 
.. --- ----~ ----+--~---------+ 
I C .. try I CIICit I 
+-- ----------+------------+ 

I I 
I 

I I I 
+----~~ ----- - +- -------- - --+ 
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Eih: KRIPSf 

""thol": 11K 

Description' s.t: BCD IJIiilut-., on<l ucond 
lidds to th.ir ~_st pouil!oh uotll-U, O. 0 
I"upectiudy. 

Input: (BIH or BCD) 

Outp..t (illClII-a. E-R'g, Z-FtO!/. C-Flag il p<lrtin .. ,t): 
1161 0, ",ini_ ",i_tn 
1/60 0, ",illi_ uconds 

ROlltinu C .. thd: 

StClcJ. d'pth 1/6 (_): • 

Su I1IHIT. ItlHIfH, ItINNH, ..... a ItINDO ot,O. 

Reg: It = ""lot-it. 
+--- ~----+----+ 

10123 145671 
+---+----~--

IRO I 
IRl01 
IR201 
18301 
IR40 I 
IR50 I 
1R60 100 
IR701 
+---+-- -+----+ 

Rototi"., I1IN'IY 

Ei t., KR/PS4 

Status: 
~---.+- -- ~---+--------+ 
I I in I"ut I lAg.nd I 
+----+---+---+--------+ 
Il1<>dQ I I d-BCD I 
IE I I I "-BIH I 
IORP I I 601 i-inptttl 
IIIRP I I I I 
+- ---- - --- --- -- --'"----+ 
I ROIVSB Hud.d: It I 
+--- ---- --- - - -- - - - ---- + 
I RIIliDI CaU.d: 
+--- ---- ----- ---------+ 

R12 stad.: 
+---- ----- ---+- ----- - - - - --+ 
I Elltry I Exit 
+------------ +----

I 
I 
I 

I 
I 
I 
+------- -----+- ------- ----+ 

Ducription, 1101"" -thor note li.ld lrorot its positio .. in "' .. 
• ncod.d appoinn..llt to its poritioll .... 0 d"cod.d 
appointment ",ith;n th. input "ull.r. 

Jnput: (BIN) 
<input- l!ouIJ.,.· Encoded oppoin'h>lcnt 

Output (in.clud. E-R.g, Z-Flog, C-E~ .. g iJ ~rti ... "t): 
<input "toJJ.r~ Encod.d appoinblant ..,ith the note lidd 

"",,,.d to 1NP+Z6. 

Rourines Coll-.d, 

• 
Call-s to Error routin.s (;nclud, .rror n....,b.r and r.oson)1 

11"'1: '" = "ot .. tilc 
~---+----+----+ 

10123145671 
4- ___ ~----~-___ + 

1,110 I 
IRIOI 
111201 or 
lRJOI 
IR40j 
111501 
IR60j 
Imol 

! 
I 
I 
I 

I I 
",lx",x"'l 

4- ___ + ____ +~ ___ + 

Routin", IIPTA/JJ 

Status: + ____ 4- ___ + ___ + ________ + 

I lin loutl Ug.nd I 
+----.. ---+---+-- ------* 
IHod" I b I d.-BCD I 
IE I I I b-S1N I 
IDIIP 1731 ':-inputl 
IARP I I'" I I 
.. -- ----- -- - -- -- - -- ----+ 
I RONSe H",d.d: '" I 
+----- ----------------+ 
I HAND1 CaU.d: I 
+------ ------ ---------+ 

1112 ,tae": 
+----------- +------------+ 
I Entry I £",;t .. ____________ 4-____________ + 

-----------+------------+ 

Ei l.: IfR/PSf 

All-thor: 11K 

o.scriptioll: Sets BCD I/eor, _11th, ,""ur, JIIi_te, on4 uco .. cf 
fieta, to their lowut possi"h u",tll-es, 0, I, I, 0, 0, 0 
re:p<lctinlll· 

Input: (BIH or BCD) 

Output (indwt. E-R.g, :t-Ftag, C-flog il ~rt;rM"t" 
lie! 0, .. in;_ lIeor 
Ref J, ",illi _ _ 11th 
ROJ I, ",ini_ q 
1le2 0, ",i .. i_ hour 
llel 0, "'ini ....... ",i""h, 
R60 0, Milli_ .. co......, 

Routines CoH.d: 

S •• ItlNYY. I1UIt1f, HIHNH, ..... .1 Itll1DD also. 

R.g: It ,. vo~atH. 
+---+----+----+ 
I 10123 145671 
+---+----+----.. 
IRO I I II 
IRIOI II 
IR201 I 
11130 1 I I 
IRfOI I 1 
IRSOI I II 
1R60 10000 100 

Imol I I 
.. ---.... ---.. ----+ 

Routin.: NUNPCK 

Fil.: XR/PSf 

Author: HK 

Stot=: 
+----+-- -+- - -+--- - - - --+ 

lill loutl l.4g.lId I 
+----+---+-- - +--- - - ---+ 
111od_1 I I d-BCD I 
IE I I I "-BIH I 
IDRP I I flol i-inputl 
IMP I I I I 
+-- -------------------+ 
I ROIilSB No.4.d: '" 
+---- ----- -------- ----.. 
I RAlIOI Coa,d: 
+---------------------+ 

1112 ,tatc": 
+-- -- ---- -- -- *----- -------. 
I Entry I bit I 
.. - - - ------- --+- --- - -- -- ---.. 
I I I 
I I I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
+-------- ----+- ----- ------. 

Description: R.sch.dules a r.peoting C>pOint>nont. 

Input: (BIN) 
1132/33 Poinhr to a r'p"oting oppint-n-t to b. rlSch.duted 

Output (indud. E-Rog, Z-Flog. C-Ftog ;J pcrti ..... t): 
~IrPPT fih' AppoinhNnt ruch.dut.a 

Rout-enu CaU.d: 
MEND', DCCLOX, IJCDIIY. ENeWK, GETCUl, CETTD, IfOV£, $TAU/It 

$roc" a4pth R6 (m.o:r): 

CaHs to Error routin.s (indud. error "UMb.r 0,,4 ,..as",,): 

Hohs: RPTAIJJ ",ill- atttc"'Pt to resch.dutc an appoint.....nt-
16 ti_l. That is, ;J J6 • r.p"at-_intcrv .. l- odd.d to the 
ti_ oJ th" oppo,nbolQnt CI"'otu ..... oppointm.nt that i, 
stitt past du", th." the routin • ..,itt give "p .. Ild 
$It th. oppo;ntm. .. t to th" current- ti ..... 

,II.,: It ~ "olat,-~. Stahn: RJ2 stac": 
.. ---+----+----+ +-- -- .. --- +- - -+- ----- -- + +- - -- - - ---- -- ~- -- - - -------.. 

101231~5671 .. ___ + ____ 4-____ + 

1110 I ",,,,I x",1 
IRIOI I I 
111201""" I ",I 
jmol xxi I 
IlifOlx le",I"'''''''",I 
111501'" ltlx_U"'1 
1R60Ilt,,"ulr:.:x:o:1 
Imolx""""'I"''''''''''1 
+---+----+----.. 

Rou-ti",,: IIPT1NP 

lin loutl Leg,lId 1 
+--- - .. --- +- --.. - - -- -- --.. 
IHod.1 " I'" I d-BCD j 
IF I I '" I I!o-BIH I 
IDRP I l:or I i-inputl 
IAIII' I l:or I I 
+---- --- -- ------------.. 
I ROIVSB Ho.d"d: '" I 
+----- ----------------. 
I HAliDl catt.d.: .. --- -- -- ------------ --.. 

I Entry I bit I 
.- - ----- - - -- -+-- - ---- -- ---.. 

I 

I 

I 
+-- - ---- -- -- - +-- - -- - -- - ---.. 
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Auethor: 11K 

DucripctioJ1: Irrpcah and .. "cod4, t"" upeat 'P'"cilicoctio" lor 0 
Up"octin, appoi"t.r...nt (typo 11 or A.) 

Inpuet: (BIll) 

Outpuet (indOLd'. E-R." Z-Ftog, C-Ilog il puti".,at): 
E-r., 0 il r.,,-.,t lidO' .ncod<td cornctty 

J il r.pa.,t lid,d .nc .. d<td iftc .. rr.ctly 
~/f1 Eru: .. dad .... p"'oet lidO', if E=O. 

R .... ti ... , Con.d: 
DAYCHK, GETLNX, GErrEII, IfImo, HUItCRX, RSTBlJF, SItIltiJF, 
rOBIlIZ. 

Calh to Er,..,r r"utin.e (iru:lud •• 1'1'01' .. tcIII6.r and rlos"n): 

Hot." 

R.g: :r = volatile 
+---+----+----~ 

10123 145611 
~---~----+----+ 

IlUI I I I 
IRIOI I I 
Imo In" I 1 
111301 I I 
IMOI 0100001 
IR501 I nIl 
117601 I I 
111701 I 1 
+----+----+----+ 

ROl<ti ... : TIHCHK 

Fih, KR/PS5 

A .. thor: 11K 

Status: 
+----~---+----~- -------~ 

lin loutl Lag.nd I 
+- ---~---+- --+--------., 
11100'.1 Ii I J< I d-BCO I 
IE I I 0 I b-B~N I 
IDIIP I l:r I i-inputl 
IMP I I ~ I I 
+---------------------+ 
I ROJUSB Nud .. d, :r I 
+--------- ------------+ 
I RAND~ Called: I 

R12 etoU"Ji;: 
+---.- ----- ---+--------- ---+ 
I E .. try I £:rit 
+-------------+------------+ 

+---------------------., .,------------+-------------+ 

O'~criptitlf" Op<tns oluody ItIi.,tin9 or craot.s <VI "FJ'Dint7»i!net 
Jil • ..,ith th. n"", .. ~APPT " a .. d etJlP'l TYAPPT. S.tt "P 
1"10. etoret ond .. nd oj OFOintmornt- Jila poinhu and th .. 
CUl'l".nt oppoinhM-nt potnt .. r. 

Input: (BIN) 

Output (,-nd .. ,u £-II .. g, 2-Ftog, C-Flag iJ P'"rtin .. nO: 
E-II .. g E~I iJ in,uJJici.nt _mary to cr .. .,tIt 

Jila; 0 oet,..,....,,,. 
RJO/31 Storet 01 appoint-net Jll .. pion""'r 
1132/33 Curr ... et opp.:>int-nt lih poinhr (SOMe o:s start) 
R3f/J5 End <>J opoint-nt Jil .. pointar 

Ro .. t-.n.s Cotted, 
FCIiEIIT, FOPEN 

Ca~l~ to Er .. or rouet;nlts (;n"tIJd ... rrOr n.....r..r and ... os .. n): 

Not.s: /tOPell ,-s an .ntry point .,iethi .. "CREAr. 

R.g: :r = voloetil. 
+---+----~----+ 

1012:11 4567 1 

1M I I I 
IRI01 I I 
ImOI",:r I I 
1113010000100 I 
IRfOI:u:xrlx.::c:ul 
111501 I I 
11760 1 I I 
IIVOI I I 
+--- ~----+----~ 

1I0 .. t-inG' AOPEN 

Gtatus: 1112 .rtod:: 
+----+---~---+----- ---# +------- -----+- -- ---- -----~ 

lin loutl ugand I I Entry I E:riet 
+----+---+---+--------+ ~------------+-------------+ 

jllod.1 b I J< I d-BCO I 
IE I I" 1 "-8IN I 
,DRP I l:r I i-inp .. tl 
IMP I l:r I I 
+----- ----------------+ 
I ROHlSB N .. d.d, :r 
+---------------------# 
I HANOI Called: 
+-- --- - - -- - -- --- -- --- -+ +------------~------------+ 

Fila: IJJl/Ps, 

Autrwr: I11l 

D.ecription: "'-ells and c .. JWarh .". ASCII ti .... li.td 01 on UPT 
."try to BCD 2. ""ur _da. 

I"put: (BIN) 
lifO/f? ASCIl ti_ lidO' lrom appoi"lhJ1 ... t .ntry 

Output (iftclrtda E-II." I-nog, C-Flog il parti"."t}r 
Rf1 BCD ""WI' Or FF il ""fault 
Rf6 BCD .. i"uto. or FF if dlllGUU 
RfS 0 cacon&c Or FE iJ thloutt 

lIouti",", Colt.d: 
MlHCHK 

Stodr d .. ptlo R6 (-.): 

Calh to Error routin.e (i ... :t...t. .r,..,r lWPIIbar a:rI4 r.asoll): 

R.g, JJ: '"' .... Zatil. Statue: RJ2 at'"'" of---# ____ of ____ + +----.,.---.,---+-------- ., +------------.,------------# 
IOl2J'1 4561 1 lin loutl Lagand 1 I Entry I hit I 

of---+----+----+ #---- .,---.,---.,--------+ +------------.,- -----------.,. 
IRO I I 
IRI01 I I 
1R20 1JJ::rr.tIJ<:r:tJ<1 
111301 1 1 
IlIfOliiiilibbbl 
III$Oj I I 
11160 1 I I 
1R10j I I 

Il1od .. 1 Ii I d-BCD I 
IE I I I 6-B1N I 
IOIlP I I JJ: I i-i"putl 
IAAP I I JJ: I I +---------------------., 
I ROHlSB Ha.d.d: JJ: I 
.,---------------------., 
I HANDI CaU.d: 

I 
! 
! of---# ____ + ____ .,. .,.---------------------# +------------+------------.,. 

Routi ... : /tCIIEM' 

Fi t.: NR/PS5 

"uthor: 11K 

Ducription: Op.ons olr .. ody .:risti"9 oppoint-.. t lit.. 
DotlJ not cr • .,fIt 0: ""n-.xtst.ftt oppoinf>"f:nt- Jit.. 
G.tt up <!ppOint-net ,it. poinfltre. 

(BIN) 

Output (indud. £-R." Z-Uag, C-Flag 'I p"rh ..... t): 
E-R.g E=I il fit. don not a:riet; 

IIJO/31 
R:I2/33 
mf/35 

o othu .... ;ca 
Start oJ o:ppoi"t-"t lit. piont.r 
Curr .. nt OJ1l!Oint.r...nt liZ. point.r ( ...... o:e start) 
E .. d of opointno..ftet lit. point.,. 

Routinee Calt-d: 
TOPCN 

CoUs to Error routiftu (incl"d •• rt·Or '''''''''.1' and """"on), 

Not.,: "OPEN ie .". .ntry point .,it-hin ACREA:t. 

Stat-ue: RIZ etoe": R.g: I = I>olaetil .. 
+---+----.,----+ .,----+---+---+--------., +-------------+------------.,. 

101231 4567 1 
+---~----+----+ 

IRO I I I 
IRI0 1 I I 
IR20ln I I 
IRJOloooolo" I 
IRfOI"xx:r\:rxIxl 
IR~OI I I 
1R601 I I 
111101 I I 
+----+----+----+ 

Routin... /tOPE}J' 

I lin loutl L<tg.nd I 
+----+---+--- ~--------., 
lhod.\ 
IE I 
IDRP I 
IMP I 

bl:rld-BCDI 
lolb-B~NI 
I I I '-inputl 
l:r I I 

+--- ---- --------------# 
I ROHJSB lI .. d .. d: J< I 
+-.- ------------- -----# 
I NANDI Called: I 
+----------------- ----+ 

I E"try I Exit I 
+------------+------------.,. 

I 
I 

I 
I 

I 
+---- ----- ---,,--- -~-------., 
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I 
~ 

Author: IfX 

Oucriphon: Oprns ~ fit. rvuJ , .. tr I<p po'"t-rr to t,.. 
Itort ond .nd of no. lit.. 

Inp«t: (BIJI) 
R40/'7 H_ 01 fH. "'0 ope" 

Output (includ. E-R •• , Z-Flog, C-Flag if P'"rti"."t): 
E-R.. l~l iJ fih <lou not uirt; 

lUO/Jl 
RJ2/J3 
lU413!> 

o ot"'."";" 
Stort oJ Jit. poin"'.r 
Start oJ Jtt. poin"'.r 
End of fit. point.r 

Routinu c"n.d .. 
FOPEH 

Calls to En'or routi".r (include 'Irror ,...".b.r ond r.o:ro,,)1 

}lot-r: AOPEN' is on .ntry point .. it"'i" ACREAI. 

Rag: '" =- I>oL"tile Stat.,<$: RJl rtacle: 
+---+----+----+ +----+---+---+- - ------ .. ~-- --- -- -----+------------+ 

101231015671 Ii" loutl wg.nd I I Entry 1 E",it 
+---+--- *- -- -+---+---+--- - ---- ~ ~----- - - - - ---+--- - - ------- ~ 

IRO I 
IRIOI 
Imol""" I 
IR3010oooioo 1 
IRIOI· ...... I .... ··I 
IR501 I I 
1R60 I I I 
1R70 I I I 
+---+----+----+ 

Routi ... : AUJl:EP 

cEih: HR/PS5 

Author: nx 

Il1od·1 
IE I 
lORI', 
IARP I 

"1 ... ld-BCDI 
lolb-BINI 
I J I i-inputl 
I'" I I 

+- ----------- -- -- -----~ 
I ROIVSB N .. _dad: '" 
~- -- -- -- -- ------- ----- + 
I HMDI Caned: 
~--- ------------------ ... 

Ducriptj"n: Proc_un ".nd'''g appoi"tm4'nts. Sets up th. n.ot. 
of 0 prtndi"g aPJ",i"tm4'"t }or display or ..... _cut,o" or a BASIC 
rtatrt_n-t. If a pending <Zppoint->nt has no "ot'. field th.n 
th" Jil.. is saarchad Jor o"oth.r I"',,"ing appo,,,n...nt. 

Input: (8IN) 

o .. tput (incl .. da E-R.g, Z-TLog, C-Itag iJ ~rtinant): 
E-II.g E",O if proc.ssing rt... accard.ng to cont."ts 

oj R25; E"1 iJ ,,0 proc.ssing d .... 
1125 .r."",inator Jor IIOh fi.td ."rocusing (0 iJ 

no procuring dua.) 
1I0"t"in.s CoU.d: 

AQPEN, 1lPS'IAI', IlPTDEL, APTRIG, HARDIO, PRNOTE 

Stoc" dapth R6 (JfIO.X): 

Not .. s: HAlWIO con.d ..,ith th. V.AI'RC .".nt. 

Rag: ... '" ""tot ita 
+--- ... ---- .. - --- + 

1012310151'07 1 
+---+----+----... 
IRO I """I 
IRJOI I I 
IR201 I a ",I 
IR3111 ...... """I"' ... I 
IRfll I",,,,,,,,,,,, ... ,,, ... ,,, I 
IR50 I I I 
1.%01 I I 
IR701 t I 

- .. ----+ 

po .. t.n.: APPTRS 

Status: R12 $tac": 
... - -- -+---+---+---- - - - -+ ... - ----- ----- -+--~- -- ~-- ---+ 

lin I " .. t I wge"d I I Entry I E ... it 
+----+---+---... --------+ .. ------------+------------+ 
Il1od.l b I Jt I d-SCD I 
1£ I lolli-BIN I 
IDRP I I '" I i-'''PUtl 
IMP I I'" I I 
+-------- ------------ -.,. 
I IWIUS~ N ... ded: J I 
+- ----------- ----- -- - - + 
I HAJlm CaHed.. I 
+-- - - - - --- --------- -- -+ --- -- +- -- ----- - - --+ 

Fit.: 1iR19S5 

Alltrn.r: IrK 

o..scriptio'" EJt.clltu t",.. po:t'hr", Jor tile ala,.".s 01 
appoint-"t"r. 

ROlltinu CaU.d: 
BEEPER, srCOXP, STOn 

n(JC" cr.pth R6 (w.:t:): 

Notu: 

R.g: '" = volotih 
+---+----+.---+ 
I 10123145671 
+---+---------+ 
IRO I Jt,..1 I 
IRzol I "II 
1R20 I ............ I 
IR301 I I 
IRfOl"''''''''''I'''''''''JI 
IR50 1 I I 
lmiol I 1 
Imol I I 
+---+---v+----+ 

R""ti".: Al'PROC 

Fit.: KRIPS5 

Author: 11J( 

Status: 
+- ---... - --+.- -.,.-------- + 
I Ii" 101'1'1 Ug.nd I 

... ----+---+---+---- ~~ -. + 
IJ1ocl'.1 6 I I d-BCD I 
IE 1 I '" I 6-81/1 I 
IDRP I I 7: I i-inp"tl 
IARP 1 17: I I 
+-- -------------------+ 
I ROlUS8 Jlud'Id: ... I 
... ------------ ----~----+ 
I HAJlDI Colt-d: 
... ---.- ----------------+ 

R12 'tac": 
+. - -- -- -- -- --+------ --- ---+ 
I Entry 1 E,..it I 
+- - ------ - - - - +------------+ 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I .,.. -----------+._----------+ 

Descriptio,,: Loads ug;'tGrs ... ith point • .., to tha ,"'art 
and and oJ a Ji~ •. 

Input." (BI/I) 
lUoln Pointer to dir.ctorJ,l Jor a fHa 

Output (inct"dQ 1-R.g, Z-Flag, C-Flag ;J put.n .. "t): 
R30131 Stort oJ fih 
R32/33 Aho rtart oJ Jit,. 
R34135 EM oJ Jil.. + 1 

cons to Error routi"..r (include .rror "...",r,.r ond ..-.OSO"): 

Hot." 

Reg' '" = "olotit. Stot"SI RJ2 .rtoe", 
+---+----+----.,. +-- --+- --.. - --+- - ------... +- --- ----- ---+--- -- -- -----+ 

I01231~5671 1 1;'1 loutl Wg.nd I I Entry I E ... ;t I 
+---+----~---- .. +----+---+--- .. - ---- ---.. +---- ----- ---... ------------+ 
l:~ol I 
1»201 II 
1R301 

IHod.1 I d-BCD I 
IE I I 6-BIH I 
IDRP I I i-inputl 
IMP 1 I I 

IR~O I I +-- --- -- - _. -- - --- -- ---+ 
IR501 I I ROIUSB Hud.a: I 
IREIOI II 
IR10 1 

+-- - ---- -- -- -- -- - - ----+ 
I HAJlDl Called: I 

+---~---- .. ----+ +---------------------.. .,..-----------+------------+ 

Routin... APS'IAr 
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Ducription: Raturn •• totus information regordi"9 the current 
appo,-nn..cnt. R.turns t"a siu, fhe encod.d oto ..... byte, 
w1octh.r or not the coppoint-nf IIal been frigg.red, _d 
~thar or nof tM appoinn...nt laos 6 .. n od,~t .. dg .. d. 

Inpu.t: __ 
/132/JJ Pointer fo the cur."t oppointlNnt 

Output (includ" E-Rog, Z-Flog, C-Uog i/ portinent): 
R2/3 Size 0/ fll. curAnt oppoint-nt 
R21 Encoded czCa ..... 6yte fro", current oppoinbNnt 
E-Reg £=1 if apoint-:nt is triggered; I otla.""i". 
CY-HQg IIigll if I czppoinn....nt czcl,n"",l.dgd 
DRP 2. (11)is is lLr"d eheUa ..... in til .. poclot 

,.cretczry code.) 

Stczd depth R6 (r>tar): t> 

Note,: 

Rag: ,. = "olQtit. Statu.s: R12. stacl: 
+-- -+----+----+ +---- +---+---+--------+ +------------+-----------~+ 

10 1231 4615 7 1 lin lo .. tl lAgend 1 I Entry I C,.it 
+---+----+- ---+ +----+ +---+--------+ +-- ---------.. ------------.. 
IRO I zzl I 
IRIOI I I 
IR201 I xl 
IRJOJ I I 
IRlol I II 
11160 1 I 
IRI501 I I 
19701 I I 

IHodel I I d-BCD I 
IC I 10 I I.-BIN I 
IDRP I I 2 I i-inputl 
IARP I I 321 I 
+- -- -- - - -- -- ----------+ 
I ROIlJSl.l Nudad: ,. .. ~-- ------------------.. 
I HIlJIDI CoUod: 

I 
I 
I 
I 
I 

+---+----.. ----+ +- ---- - - -- -- --- --- ---- + +------------+--~--------~ .. 

Routina: APTACK 

Fil,: KR/PS5 

Author: If/{ 

Description: It ... gu the .crotc" <>PP<', ... tm.. ... t file into t", pocket 
J.cretory's oppo'ntm..nt Jtt ... NaruJl'lI$ th, cau ""'era .. .-tll"r 
th. ,crQtch file or tha IlPPT fil .. .Iou not u:;.t and dou 
not transJar duplicate oppoinn-ntJ. The 'crotch fi~. if 
dal.ffld after th .. ""'rg ... 

Inp .. t: (BIN) 
(APFlUJ) H_ Qf <lJ>POin~ .. t ~cro.t-ch file 
{IIPFILC) N_ of oppointmo .. t fit. 

Output (include C-Reg, Z-Flag, c-Ftog if partin .. nt): 
~IlPPT fih~ lIfIr9.d cont.nh oj scratch fil. ond 

oppoinp...,nt fil" 
~scrotch ,ita' purged 

Ro .. t-i"., CcrU.d: 
IIOPEN, AOPEI/', APDEl', APTGCT, APTFND, IlPTINS, 
AtTN?, BLII1P, DliPCNK, ERROR, FOPAC?, FPURGE, FRENAJt 

CaUs to Crror routin.s (i,.cl"d •• rror n"""'er oM rc<uo"): 
Error 158 if scratch fill is an ;n"alid file typ", 

Not .. s: 

R.g: ,. = "olat-il .. 
+---+----+----.. 

101<'31 451571 
+---+----+----+ 
IRQ I nl I 
IRlOl l:r II 
1111201:. I 
IRJOI I I 
IR40 l,.:rr:r l",lOu I 
IR50 I:.:rx'"I"':.uI 
1R60 I I 1 
Imol I 1 
+---+----+----+ 

Rout"ina: APrRIG 

Stat-us: 
+--- -+---.,---+--------+ 
I Ii" lou.tl Lag."d I 
+----+- -- ~- -- +- -- -----+ 
IlIadel I. I '" I cI-BCD I 
IE I I '" I 6-BIN I 
IDRP I l:r I i-inputl 
IAAP I I,. I I 
.. -------- -- -----------+ 
I ROmSD Noed.d: '" I 
+-------- ---- ----- ----+ 
I HANOI CaU.d: 
+---------------------.. 

11112 .. tad.: 

I Entry 
+~~--------

I bit 

File: KR/PSt; 

Ducription: IId,nowtcdgll the cur ... nt oppoi"hNPIot. RatvrPlos "ithout 
acAI>OIoIhdging if the czppointo..cnt i., al ... ody acknoo..ot.dgocl or hos 
not yet been trigg.r.d. Seh the I1SB of tha ,iae lIyte ill. fila 
czppoinn...nt, Re.ch"m.~u ty~ A oppoi,,""nts. Sets. CIU'""t 
GJIPOi"t-nt pointer ot tha oldut due appoiPlot-"t, iJ ""If .. i,t. 
Cleon tI" oppoi"t>r>cnt onnuyndotor oM ,S10ST il tha .... .,. ". 
lurther .Ill. oppoi'ltmlinh. 

Input: (BIN) 
1130/;11 Poi"ter to start 01 oppoint-nt: IH. 
1132./3;1 Paint"r to CIpointo..cnt to czek_te.tge 
mf/35 Pointer to end of oppoinhNnt lil. +1. 

Output (indud. C~R.g, Z-Flag, C-Flog il pcrti"'nt): 
Ass"",ing appoinf7l>on'f kJOS oc"""",hdg.clt 
IISB of ~i%ft byte of czekn"",lcdg.cr CIppOint-nt i~ .at 
RJ2./J;1 1f t""'" arc further dIUI. <IJIPOint-,.b, 

o point .. r to anoth ... ,..",t du" dppOintmcnt; 
Qt"'",;n 0 pointer tQ f"h' czekno..t.dg"d 
appc>i .. t...I"t. 

~appoi,,~nt onnUlldator~ a.arelf 
PSIOST ChQrcd, fIlCh that the f"ClIIptah is cliJ'Pt"ll'd' 

1.51 th. n .. xt co""""",d' ."trll' 
Rouf"ines Can,d: 

NfN.A-, APSTAr, HAJlDIq, RPrAAJ 
$fod depth R6 (1ft(J.Y:): 

CoUS to Crror ro"t,nu (inctude error fl.l<ln2,er cmd raoso,,): 

Hohs: 
HAJlDlq coU is ..,;th ..... nt V.MeN. 

Reg: '" = "ototile Stat"., R12 stczek: 
+----+----+----+ +---- .,---+---+- -- --- --+ .,- --- - ----- --+------------+ 

10123146671 
+---.,----+----+ 
IRq I ",,.1 I 
IR1ql I I 
IR2.ql I :.1 
lR3qli;f>b!;; I 
IR401 I I 
IR60 1 I I 
IREiOI I I 
1111701 I I 
+----+----+----+ 

Ro"t; .... : APTIfRG 

File: KR/PSS 

AuthQr: lfK 

Description: 

lin loutl L..g .. nd I 
+----.,- --+---.,------- -~ 
Il1od .. 1 II I I cI-BCD I 
IE I 1",lb-BIN I 
IDRP I I X I i-i .. putl 
IARP I I,. I I 
+--- --- ---------- --- -- + 
I ROWSB N .. eded: 
+--- ----------- -- ----- + 
I HAADI CaU.d: X I 
+---------------- ----- ~ 

I Entry I bit I 
+------------+------------+ 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
+- ----- ------+------------+ 

Perfo....". th. n"Co-UQry tar", aUGciated ",ith on oppo;nt" ... ,t 
inhrrupt d.h;:tod by CHPCHK. 

Input: (BIN) 
Out-p<.ot (indud~ E-Rag, 2.-Flog, C-Flog if pcrtin.n'f): 

~An post d,,~ appoint:monh "a"" be.n trigger.d' 
~C0"'f""ratoT ;s s.t far n.",t- ~nd;ng oppoin""",,,t· 
<StatuI and annunciator set Jor du. appoint-nt· 

Routi .... CaU.d: 
IlLEECP, IINH.II~, AOHOT?, APTACK, GETClK, NXIMT, STAlJIlI, STOP? 

Stac" depth R6 (m<U): 

Not.r: 
G.n .... atu a HANDIO coU ..,ith the .. ".nt V./tTRG 

R~g: ,. : "o~atit. 
+---+----+----+ 

10123145671 
+---+----+----+ 
IRO l:o::rul I 
tRIO I I I 
IR201 1 """I 
IRJOI I I 

I:~~I x I I 
1R601 1 I 
IMOI I I 
+---~----+----+ 

Rou.tin.,: STAtRl1 

StatuI' 
~-- --+- --.. ---+------ --+ 

l,n lo .. tl Lag.nd I 
#- ---+- --+---+--------+ 
Iltod" 1 I. I ,. I d-BCO I 
IE It", I 6-BIN I 
IDRP I I" I i-input I 
IMP I I,. I I 
+--- - -- -------- ---- ---+ 
I ROnlSB N .. dcd, X I 
+- -- - -- ------ --- ------+ 
I HIlNDI Ca!~,d': 
+---- -- -- ---. --- -~- - ~-+ 

R12 .. tac": 
+---- ---- - --~#- - ------ ----+ 
I Entry I bit I 
+---- ----- ---+------------+ 

I 
! 

I ! 
+-- -- - - - -~ -- -+- - -- ------- - + 
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Fil,,: KRIPS5 

Author: If1( 

Ducription: S"h up the gppoin-t-nt cDMp<Irator tabt. "nt-ry .,it'­
the cur .... ntly ~nding "'P'P"int-nt. If OFF A~Jf h.u b .... 
"",,,cut-,,d tl..! .. ... tIlr .. , lOjth out utting up on oppoint..rnt. 

InJ'Ut: (BIN) 
PSSTAT Bit 112 ~ 1 i,ulicatu that lIIJ'P"int-nh "-. 

bu .. t .. r ... d oJ/ ",a OFF AL'IRH. 

Output (i""tlld" £-»"g, Z-nag, C-Ft«g il plr-ti ..... t): 
C""'P"rator Jet tip .,it" pendi"g GppOinfllHlnt 

90u-ti"u Call .. d: 
CHPEItT, EVIL, NKI'APT 

Stad, rhpth R6 (...aJJ:): 

Notfa: 
EVIL SOllU ugi,teu 27-57. 

9"9: '" : "ot"til. Stut.,,: R12 $to,,": 
+---+----+----+ + ____ + __ 4-___ + ________ + 

+- ----- ------+------------+ 
10123145671 

+--- +- --- +- --- + 
IRO II:r 
IRIOI 
IMOI 
1R301 
1940 I 
IR501 
1960 1 
Imol 

... ---+----+----+ 

"ROIt-ti .. ", illARlf. 

Author: J1H 

I ... lolttl Legend I 
+----+---+---+--------+ 
Il1od" I 
'E , 
IDRP I 
IMP I 

I I d-BCD I 
I '" I b-BIN 1 
I '" I i-i"".,tl 
I '" I I +-- --- ----------------+ 

I ROnJSB Nud"d: ,. 
+-- - -- _. -------- --- ---+ 
I HMDI Called: I 
+----- ----------------+ 

I Entry I bit I 
+-- - ---------+------------+ 

+------------+------------+ 

Ducript-ion: Duobt., the opp<>intm.nt .ntry in the cO"'P"rator 
t,,~l'J, pr"""nti"g appo ,-nfm<lnt. lro,,> tr'gg.r,ng regordl.ss 
01 tA" Clp'P<>i,,~ .. t fit". 

rnput: (BIN) 

Output ('ndud. £-R.9. Z-Flo'l, C-Flag il portin."t): 
<Co!>lpOrotor table "ntyr lor appoinn...nts. 

d • ..,hZ .. d 

1I0L<ti"., Coll"d, STACJ1P 

.She-k dapth R6 (>n<a), 

Colli to Error routi ... s (includ •• rror n.....b.r <Uld r",non), 

Not"., 

1/,,'1' II '" I'olotile 
+---#----+----+ 

101Z.Jlf5671 

lilt> I 
IR101 
11120 1 
19,]01 I I 
IRfOI:uuIYul[1 
1950 1 I I 
1R601 1 I 
19101 I I 

... ---+-----1------1-

~o .. tin., CliTRIG 

Stotus: 
+--- -+-- -+---+---- - - --+ 

Ii" 10 .. t1 ug"nd I 
+----#-- - ... --- .. - ------- .. 

Il1od" I bib I doseD I 
IE I I I b-BIN I 
JDRP I I,.. I i-i"J>l.<tl 
IARP I I Ie I I 
+------ --- ---- -- ------+ 
I 1I0nJSB lIud.d, :0: I 
+------- -- -- ---- ------ .. 
I HMDI Coll.d: 
+- ------ --.,- -- -- ------+ 

R12 ,tack, 
+----- -- -----+---- -- -- ----+ 
I Entry I ClI,-t I 
.. ----- ---- ---+------ --- ---+ , 

! 
I , , 

+------ --- ---+------------+ 

Fite: KR/PS5 

Author: If1( 

Dllcriptio .. : 
Rl<nti_ coo. lor MARIf tm/ol/. 

1 byte; ato,.,. 0 .. i/llot ... h J, Gta .... 
ol! i/ilatu. i, D. 

Owtput (i~tl<de £-R.!I, Z-Ftag, C-FlQg i, pertilllllt}l 
PSSTIlt Bit 112 • 1 il "e""tilli IlLAR11 OFF. 

ROlltinu Ccott.d, 
OFAUiH, STilLRIf 

Note,. 

Reg: :0: ~ IIotcotit. Stotus: RJ2 ,ta~": 
+---+----+----+ +-- --+---+---+--------+ +- --- ----- ---+---- --------+ 

I01231f5M I I Ii .. lout I Leg ... '" I I E .. try I kit I 
+---+----+----+ +----+---+---+--------+ +-___ --------+---- ----- --_ l-
IRO I ul I 
IRlol iii I 
IMol I 1 
1930 1 I 1 
IRfOI I I 
IR501 I I 
19601 I I 
19101 I I 

IHod. I b I I d-BCD I 
1£ I I~I"-BIN I 
IDRP I I ~ I i-input I 
IARP I 1:0: I I +---------------------+ 
I ROISlSB Hud.d: :0: I 
+----------------- ----+ 
I HANOI aothd: :0: I I , 

+---+----+----+ +------------------- --+ +------------+------------+ 

Routin.: OFAlRlf 

Fit,,: KR/PS5 

lI. .. tAor, HK 

Ducriptio,,: PrOCUUf .... (ll(lnot )XI"tt.rllo in r •• po ... e to a 
continuoL<$ cotan>! int.rrupt. 

Inp .. t: (BIN) 
{CHAI.Rlfj COlloi"lUIuJ ato"" n..",b.r (0 to diuwl. eOlltinUOIU 

ata",,) 

Output (inc tude E-R'g, Z-Hcog, C-FZog i/ pertin.nt): 
Continou. cotco"" is disolihd il CHAUlIf""" 0, .t,.. th. 
alo"" patt ... 1lo eorrupondi"g to th. olo"" IIlIIftl,er in CNAUlIf 
;, $ounrhd. 

I/OUtillU Colt"d, 
AlHEP, CIfPEHT 

Stock d"pth RO (-=.): 

con, to Error routi"". (ineZ .. d" error n"'""'''t .... d' rIlO'O,,): 

Not.s: 

R"g: Ie = IIolatile stotus, RI2 ""0':-": 
+---+----+----~ +--- - +---+---+--------+ +----- ----- --+------------+ 

1012311567 1 
+---+----+----+ 
IRO I I 
11110 I I 
111201 .:rl 
IR:!"OI I I 
IRfOI"l[l[l[Il[:rl[l[1 
11150 I I I 
tROol I I 
1910 1 I I 
+-.--+----+----+ 

lIoutin.: GETClJ( 

Ii ... loutl Leg.M I 
+----+---+---+---- ----+ 
IHod. I b I I d-BCD I 
IE J I Ie I Ii-BIN I 
IDRP I I l[ I i-input-I 
IANI'I I Ie I I 
+-- --- ------ ---- ---- --+ 
I ROnJSB N""ded, l[ I 
+-- --------- ----------1-
1 HANOI CaU.d: I 
+- - ---- -- - -- -- -- -- ----+ 

I Entry I El[it I 
..... - ----------+---- --------1-, 

! 
! , 

+------- -.,---+----- -------+ 
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F,h: Nil/PBS 

Author: 11K 

Dur:ripholl' G.h.,.'" &iroarl/ uolu. 01 -tM ~urre"t .,.i_, i .. ,.eo'lIb 
lro'" 00:00:00 0" I-Jo,,-OOVO. THJJASE; GIld -th. cO .. -t.>!tl 01 tM 
r.al h_ cZoc" ore u#ed. 

lrtpUt: (BIN) 
<'rlf1MSc~ . Co>!tai." tlul _t, .... CIt ..hich tIl. dodl ..." ttl.-t 

chored, ill seco"ds IrO>lll (JO.'OO:OO 011 1-.1(14-0000. 
~Rt'CSIJ~ Co,,-tClina -th. ti .... • inc. tAe ",lod _, lCl"" •• t 

Output (i>!ctude £-11.9, lrFtag, C-Fl.og il perti>!e"t): 
Rf()/f7 Curr."t ti .... i>! bi .... rll I"Oco"d •• i"",. 00:00:00 Oil 

I-J ..... -OOOO. 
DRP f2 

Rl)u-tiliu CBlhd: 

Stod depth R6 (~): • 
Colh to Error routi>!., (i>!cll&de .rror IIUMber CEIId ncuon): 

Not." 

R.g: ~ = volotih 
-I----~-----I------I-

1012311567 1 

P" I 
IRIOI 
1R201 

--1------1-

Imol I I 
IRfOloooolooool 
IR501 I I 
1R601 I I 
Imol I I 
<1-----1------1----- ... 

RouT;"e: GETTD 

File: NIl/PS5 

All-thor: nx 

stotus: RI2 Itoe"': -1-----#---#----1---------... ...----________ ... ____________ ... 
Ii" lo .. t-I- legelld I I E"try I £:o:i.,. -1-----+- --"'----1-- ----___ # ... - ___________ # ____________ -1-

IItod'el b I ",,-BCD I 
IE I lib-BIN I 
IDRP I I '21 i-irtpUtl 
IMP I I I I 

... -- ---- ---- ------------1-
I ROmSB N •• ded: :c I 
... ---- -------- ---- -----# 
I HANDI Colhd: I 
+---- - -- --------------... +------------... ------------... 

DGur;pt-ion: $p<tci .. l purpou ", .. ltipty TO .. ti.... Huttipliu .. 3 
byh bi'lr;>ry "umlI", by 60. 

Input: (BIN or BCD) 
R45/47 Number to "",-Uiply 

o«tput (i"ct"da E-R.g, Z-Flog, C-Hog iJ portO'l.",t), 
(BIll) 
R45147 NumbGr .... Uipli.d' 

Rout-i"u CoH.d': 

St"cl. dapth R6 (1)>OJ.)1 • 
Catl: to ETror routi".~ (i"cl .. d •• rrOT ,,"""'.r Cl'1d r.oson): 

Hote,: 

Rag: :r : "olotil.. 
+---+-----1-----+ 

I012311J5671 
... ---+----... ----+ 
IRO I 
IRIOI 
lR20l 
lrool 
IRIJOI 
IR501 
1R601 
IWOI 

I 
I 
I 

bbb I 
;J;,ul 

I 
I 

+---+-----1-----# 

$totus: RI2 ,toe"': 
-1--- --... - -- ... ---+-----___ + #- - --_ ---- --- ~-- - ----- - ___ ... 

Ii" loutl Leg ... d I I E"tcy I Exit ... ____ +----1----+---- - ___ # +---__ - ___ - __ +-___________ + 

IHod.1 bid-BCD 1 
IE I I I b-BIN I 
IDRP I I f51 i-inp"tl 
IAAP I I 551 I 
+- - -- - ----~--- ---------1-
I RomSB lI .. d.d: z 
-1--- ------ ------ ----___ # 

I HAJ/f.lI Col led: 
+---------------------... #---------~--+-- ---------+ 

Tih, Jill/PS5 

A"thor' IfK 

Dueriptio,.., G'tIh the c"rr.nt ti .... GIld dGt. ift a ,tlfrtlbJrd BCD 
lo~t. 

I"put, (BIll) 
~rHBASC~ rho ti .... at ""ich th. chell WCI' to.t chored', ill 

.nCOMJo JrO>lll OO:()O:O() 0" 1-.1<P1-000IJ, 
~RrCSB. Ti .... incll tlu. cloell _, tlu-t lilt. 

Outp.'t (i""'!!."'11 E-R'g, Z-Tlog, C-Tlog iJ pcrti_1I1): 
R,7 II \ 
Rf6 c."tltry \ 
11'5 lIeor \ 
IItf _lith '- BI:J) dtrto 
1113 daj I 
RI2 r.c .. r I 
RU .. i .... ta I 
RI{) I.COn.d' I 

Routi"u Coll.d: 
DCCLOK, GETCUl 

stlJCII depth Re {~}: 

Colh to Error routi"., (i"clude IIrroT ~ar N "oso>!): 

Hr;>tu: iJr;>u "r;>thi"g r;>tMr th.t&JI cot! CErCU -.cI DCCUJIl. 

Reg: :c = "r;>~otih 
.,--~#---- ... ----... 

101231 4567 1 
-1----<1------1-----<1-
IRO I I I 
IRIOI I I 
IR201 I I 
IR301 I I 
IRIOI I I 
IR501 I I 
1R601 I I 
IMOI 1 1 
+----+---~ ... ----... 

Ro .. ti ..... , HlU'60 

Fill: KR/PS5 

Jlut"or: nx 

Stot-u~, RJ2 .~ •• d:: 
...~ ___ +-__ +_~_ ... ________ ... ...------------+------------<1-
I Ii" I""tl Legen.d' I I '''try I l:cit I 
... ----... ---+---... --------+ ... ------------... ------------# 
IHade I I d-BCD I 
IE I I &-BIN I 
IDRI' I I i-inputl 
IARP I I I 
+---------------------<1-
I ROIIJSB N .. ded: z I 
#---------------------... 
I RANDI C .. U.d': 
+_-------------------_., +------------<1-------------., 

DUCTiptio>!: Fin.d', .... d ... turnl Itat-uS Jor th. _l<r (I]lpO'"t-lir tPLot 
.,itt gr;> oJJ. Opens the oppoi .. -t •• "",t Jile iJ it eCl". Fi"ds tlo. 
.0TUut appoint"",,,,t i" the Jile that ,"os "ot triggerad. 

I"put: (BIN) 

o..tpL<t (i"clud. E-Reg, Z-Flog. C-nog iJ plTti" ... t): 
I} tMr. or. "0 Wltrigg.nd oppoi"tments: 

E , • 
If there iJ <m .... trigg.,.,d oppoi"trw"b: 

E = 0 
R30/31 
1iJI/35 
1iJ2/33 
II'? 
R2/3 

Rr;>utinu Col·lId: 
JlOPEII, IlPSTM. 

Jlddnu of the I"tort oj tlo. CIJIPOinr-"t file 
.. ddrul" oj th • • nd of tlu. oppoint-.. t Jih 
"ddres.< of H'D fIII:ct appoi>!boM>!t to trigg.r 
E"cr;>d.d a~a"" byh JOT thil" oppoi"n..."t 
Siu oj thil" oppoi"b>to"t 

$toc'" dapth 116 (,.,,;rr): 

Calls to Error routi"DS (i .. cl!<d •• rroT numb_r .....r Ncuo,,): 

Reg: l< = "olotil .. 
#---+----#---- ... 

1012314567 1 
-1---- ... ---- ... -----1-
IRO I or;> I I 
IRIOI I I 
IR201 I 01 
IR30looooioo I 
IR401 I II 
IRSOI I 
1R601 I I 
IR70 I I I 

... --- ... -----1------1-

Routi"e: PRNOIE 

Stat ... : 
-1----- +- -- ... ----1--------_ ... 
I Ii" lo .. tl legen" I 

... ----+---#---... - -------... 
111001_1 b I I d-BCD I 
11: Iloilo-BIN 1 
IDRP I I;J; I '-inputl 
IMP I I ~ I I 
-1-- -- - ----- ------ -----_+ 
I R011JSB Naed.d: :c 
+- ~ - -~~-------~------- ... 
1 HANDI CoU.d: 
... --------------------- ... 

RIc .t"ac": 
...------------.,------------ .... 
I E"try I Cl<it 
...------------ ... ------------ ... 
I I I 
I I I 

I I I 
I I I 
I I I 
I I I 
I I I 
<1-------- -- ---... ----------__ ... 
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Tih: IlR/PS5 

Authoe, II1l 

DUce'ption' s.ts up peocUJing 01 not. I.dd oj ., prou.uing 
"J'P'>inn...nt. 

r .. put: (BIN) 
1132/33 ,.o' .. hr to pror'","g oppoi .. hMI .. t 

o..tput (i~tu4. E-Reg. Z-Ttag, C-Ttog il pltrtilMnt): 
R25 rlnlOinofor indicoti .... .... .,t flIP" oj prauui,., 

to r.. don.: 0 lor ftD Mite lidd, APN(JIE 
for 4i8pt..ying a neh, APCIIND for eJr'cutio'" 
oj 0 BASIC c..-.cmd. 

~inpult buJI.r~ 
Nat. to b. procl.u.4 by £NEC code 

Roultinu Col led: 
M'TDSP, KOPY 

Stoc" d.pth R6 (MtJ::i.): 

Not.,: 

Il.g: '" " !>oZatile Stat .. " 1112 d-."", 
. ,,---+----.. ----+ .. - - --.. -- - #-- - .. - -------.. .,------------ .. ------------.. 

I012:!14S67 1 
.. ---.. ---- .. ----+ 

1.110 I I I I 
1.1110\ I I 
1.1120 Inn IIa 1 
111301 I 1 
IMdI I I 
1.11501 I I 
1.11601 I I 

: lInD I :r Inn I 
. 4----4-----.. ----+ 

,.- .. /ou'l Leg.ruJ I .. ----.. ---... --- .,--------.. 
I&da I b 
IE I 
IDRP I 
IMP I 

I d-BCD I 
I I "-BIll I 
I z I i-ii'"J'l'ltl 
l:r I I 

+----- ----------------.. 
I ROJtJSB HI.414: '" I 
.,---------------------.. 
I BANDI Con.d: I 

,Entry I Er-iit I 
4- ------ -----4-___________ ., 

I 
I 
I 
I 
I 
I 
I 
I +---------------------., .,------------..... -----------.. 

I'od.olt SI,ntary Th.ory 
Ibr" Row<> 

• 

.. --------------------------------------------.. ------------------+ 

CHAPTER I 

.. --------------------------------------------.,------------------., 

Th. appointment """d. 01 Kongaroo;s all.,.." Th. uur fo 
.",t ... , aI ..... 'n., "",.1;1.11, o.c" .. "",l.dg" , and ".t,t, appointm.o .. ts. 
Th. appain,-.. t and 1'._ ""u"'g".,.nt- cod. accup; .. obout 6000 
bytes oj th" Kangoroo mainJr .... soJ~r.. Th. soJbx!r, st~ucturl 
Jar th, oppo'nt-nt- "",d. lU'S s." .... l ,,,,,,,,,,, ..... t, oth,r thon. th. 
cod. ,-tuIJ. 5_ oj tMU co-.pon.nt-s on .udieated to the 
oppa .... "". .. t _nog_"t cod. and s."... an ".a!>ily ".r.d by oth.r 
pacts oj Th, Kongoroo sy1t.",. S'n"'" oj th. -.ior ,oftwor. 
cOltlflOn.nts oJ th, opp<>inp,.nt ...."og ..... nt cod. ;"clud. tha 
appo'nt-nt Jile, the poc"et ncret-org ,h.t,u "yh (PSSTAT), th. 
reo< ti_ cloc" (MC) , the t-i_ 6au (TXIMSE), t-he input bufJu, 
and the pocAet recutarg 10 ,totul byte (PSIOsr). 

rio., doc"""",,t autti .. u th • ....;0 .. c""'flO ..... t, G .. d opo:rat,ons 
oj th" oppoinhMI"t ,.",de. It i.r 'nh .. a"d to H<ppl."",,,t floe 
doc_ntot-ion prov.-,hd ... th th. O}'PC;nbKInt ....... og" ... "t code G"d 
i.r not 'nt-... d"d to provide a c0"'Pht" d'fCriptiDl' i .. itselj, "ut 
r"th"r to " .. u,.d as an appendi", Jo .. th" cod" doc ......... t-at;o... The 
appcint-.. t _d. coda and cod" doc.-ntotion .3 lishd in th, 
Joll""'ing j1h,: IIRIPS1, XR/PSZ, KRiPSJ, NII/PS." XIIIPS5. 

Ti_ in Th. poc ... t ,ecr.tary co.. rej.r to eit-her ,lapsed 
t-i"", such 0' 5 .Ioy! or 1262:10400 second" or 0 port-ocular- to_ 
and doh $u"h GS 11:f:!:22 All 0 .. Seph""'ar 12, 1967. Th. jormer 
cose i, jo'rt" co ........ iin ""'''.II oj H •• routi ... s and ""'st freqll.ntly 
(Occurs 0. fo ...... ..,.b.r 01 ~,conds. IInoth_ .. co"",,,," unit oj ""OJ .. re 
Jar eZapsed ti_ is "'1.035J5~25 "",rc-uc""d. (2~-lf second.) 
""'ich IS tI •• unit oj t", inhrnal '.list.", cloc". Thu. "..,.,t,ars 
tYF'1CaUy Occur os "i""ry .... l .... ond ore co"~· .. rted to BCD or 
IISCIT only J .. r d"ploy J'<'rposu . 

6:0J PH TW., 29 JULY. 1962 

Poe"et S.eretory Theorll 
norlr; ROf.>I 

6:01 Ph TllIJ., 29 .JULY, 1882 

Ti_ ""d doh speei/icGtioJlS .. ithin '''' GI'POi""-,,t- _41 olin 
ll$u"Uy ,pecili.d <IS .ith.r tAe .........!I.r 01 •• eow or a, t1ua 
lUDllber of 61.03~151525 "';,.rouea""', Jr_ .idnight (Aif) 0" J .... u"ry 
J of t-h. yeor 0000. Note, .... tU8 8tated otMn.oiu, 6J.035J51525 
.;erotlco .. d ... itl fl." .rtated as 61 ... jerosccond8 throug" .. ut th • 
re"",i .. d.r oj thi:>" d,", ......... t-. If tha !<>Iih aI'_ seCOnd, tAen flo .. 
"al" .... itt g.nuolly occ1.IJlf( /i .. e "yt.,. If tM .... ih ore 6J 
""croucond" the .. the "ol ..... ill "",""tly 0':""PSI ,,"C .. "lIt.8. 

11$:01 Pit TW., 29 JULY, 1962 
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Pod-ot Sccr.to:ry ThO<>7/1 
/fort. R.,.... 

• 

+--------------------------------------------+------------------., I n.. Appo;nm. .. t Fih I CHAPTeR 2 I 
.,.--------------------------------------------+------------.-----.,. 

n. appo,nt-nt lit. " ."..,... (Itt 1:h. <IJ'POint-nh Clr_ bpt. 
rh. lil. i~ cr.ahd, opot ... d, purged, ~,,' i"itiaUy accused 
'throug" 1:1o.e .tand .. ,." Jil. ....,.ipulati".. rOl<t'nu. 110. 
oppoi"n..-"h ON! Jrept in cI.ronologicot ordor (llIned "I> triggllr 
ti",.J _d in GIl ,nc-"d.d !ortrtOt f, .. "'Iction 2.3). Ina." til. 
appoinn..nt _d. is I""ecuting. it ~iH hcwill "p.n." Th, 
o:ppoin~"t lito am' ut up thNlIII poinhrr id."ti!ying the. jit. 
bound, ond c .. rrlnt o;ppoinn..nt. 

rio. poinhrr Jor tPoo oppoinholnt tH. (Ire nt up fly AOPCH ",. 
"CREM Ill"Id 0 .... gonerany "ept in /lJO/35 as lotlo""s: 

830/:11 
RJ2/33 
RJf/JS 

stort of oppoi..".."t Jilo 
eur,. ... t- <>pp<>int>....nt in di'play (usuaUy) 
nu,t byte aJt.r appo;>'ln..,mt Jit. 

11> • .s. point.rs a,.. uSOld by """'y routinu in appointMc"t "",d. and 
_st ro"tin.a 'that do not "u th.", ",iU "at d.stroy 'th.ir 
cont.nt s. 

2.3 Th" £n<:odod Appoinn...nt 

Th" appointment, or. ,torld in 'th. appointmen't Jit" i'l on 
.ncod.d Jormo't to connr". ""''''''I"y 'poc., rh •• ncod.d appoinn...nt 
consi,ts oj jour Ji"tds (Jive lor a r.peating o:ppoint....lnt). rM 
Jirst Jield {.siu byte} is 0'" byte tong and c"ntai"" 't~ 
oppaint-nt siu and appoinr-nt ac"n"",l.dg'd' jZ"g. Th. nc"nd 

8:01 PH THIl., 29 JULY, 19B2 

Pe>c".t- Socretory Th.ory 
HoI'''' Rowe 

• 

SI""" l...., ord.r bih oj th. ,ire byte (bits 0-8) give the ,ize 
oj th. ·"ncodtd oppo;:ntnMnt. This vClt ... "orios d.!.<Q -to -til.. 
"o:,.-iobl~ lQl'igth not. Jield and -th • • ,.istonc" 0:"- non.,.istenc" e>J 
-th. ropaot 1.<Ild. Til.. ",ini"""" size fe>r an oppain"""nt i, ''''.11 
by-to, (ne> rop"ot Ji"td .... d no "e>'t.). Tho .....,..:"""" ,siu of .... 
appoin"""nt i, III by't." 0: ropeoting appoinn....n-t .. ith a 69 byte 
no't., including th" ne>t. pre>onpt. 

rio., -t,,,,,, Ji.td occupiu til., 2nd t":,.-oug" 8t" bytes oj the 
ence>d' .. d cappoin..,.",.nt. This Jietd "ont-a ins a '0 &.it poriti". 
int.gar 'that r.pr.ronts til.. n"""'.r e>J roce>nds Irem ... id'nigh't (lIlt) 
on J .. n"ary 1 oj tho y.ar 0000 to 't"a ti",. that thR oppoln""""nt 
h ... b .. n rot 'te> ge> olj. rh • ... inl"' ..... ..... lu. lor t". ti .... Ji .. ~d' i. 
o jar .. n appoint-nt 00,00 e>J 1/1/0000. Til.. l>KlZi_ v .. luo Jar 
the ti .... jiold i, 10000 y.o:rs ",inul" 1 ucond ""'ich oquals 
315,569,519,999 ucond. (49796BlJlJ1F h",z) jar o:n oppoinn""nt ot 
23,59 .. 59 of 12/31/9999. 

Th. sc""nt" &.yt. of -th. cncod.d appcin""""nt tont .. inr .ncod.d' 
inJoJ"!l'lO~;e>n giving the ala .... typ' and' .. la .... n"""'cr (1:$ _ll OS 

,t .. tIlS Jle>gl duuibing""" c"r,..nt state e>j 'th. appointme"t. 
Th. h.x> mo,t ,igniJicant bit. of -til.. byte ce>nta,n tha a~o..", type, 
00 for ne>rmol appoint»Mntr (type H), 10 Jor an i""",diately 
upo .. ting appoint-ont (typo R), ..... d 11 Je>r a 
upoot-at-ac"n....,t.dg. oppoinn...nt (typt II) (SO" uc'tie>n •. 2). 
TIIP" OJ i. un"-Scd. 

Bit 5 01 'th. oncod.d ala .... byte is tha <>l<>"" triggllud J~o:g. 
r"is bi-t it cchaud ""'an t'" appoint-nt i, let up ond' i. lIt 
""'en -th" appointment i, trigg.r.d (s .. c1'o>pt-.. 7). Bit' e>J the 
o:La..", byte is the procusing d'u. JI. .. g. Th;, bit is ,-nitio:tly 
chand ""'.n th. appain""""nt i, ret I<p ..... d is sot ""'en tlo. 
appolnt-nt trigga..,. It indiccztu that til.. cappoinmant nuds te> 
b. pre>"c~ud (n" nction 7.2), and' is cl,,<>ud ""'." t'" 
appoint-n't i. pre>curod. 

Th. Jour I. ...... ord.r bits e>J the _nce>d'.d' oto"" byt. ce>ntain 
th. <>10 ..... n""",.r. This " .. tu. il e> binary n~lr 0 to 9 
'or,-up"'nd"'g to t'" n"""'.r ",nt".-.d olong "ith til.. alo""-tYP" 

6:01 PH THIl., 29 JflLY, J992 ,., 

P"c".t S.cr .. tary ~"ry 
1101''' R_ 

• ,-, 

}i.td (ti_ field) i, Jiv. bytu te>ng and c",,'tai • ., 't"'- t-i_ t1aat 
til.. gppointm.nt- i, ut t" Ie> 0!1. Th, third li,td (.n.cod,d atoll"" 
byt.) c"ntoins thoJ "La"" tllP', at",.". ~.r, appe>i""",,nt 
triggud Jhg GrId,," GppC>inr-nt "re>coJ$sirtg d&<& Ilag, IJ tILQ 
appe>int-nt i, C Hpilati"g appoint-nt (thi, i, ,,_ vio tlla 
.n.ce>d." olo"" bJli;e) t""" t"" fourth fi.ld ..,itt z,., a Ji".6yt. 
r.peot specification Ji.U; if tlla oppe>i"t-"t is root r.peai:i,.,. 
tll.n t~i, Jield dOli .. at ezid. J'h. la,t field i, tlla not. lieLd 
and cont"in' a _te or BASIC c_1td ouoci<rt.tI ",it" fila 
appointMent. 

RIIP'0ting Appoint-nt HOll-r.",<rtirog Appoint-lit-
~------------ ----------~ ~----------------------.,. • I Siu Byte I • 1 Si,. .. t, I 
1----------------------- 1-----------------------1 

1 I I 1 1 I , I AppointoMnt I 
, 1 A;opctin"-nt I , I Ti_ , I Ti_ 1 • I FieLd • I Fi.td 1 , 

1-----------------------1 
, 1 

------- ------ ----------1 • I Encce>d.d IIlo"" .. t, I • EIlc<> .... d lila ..... .. t, I 
-----------------------1 ----------------------1 

1 I 1 1 , Appe>inr-nt I • He>t. 1 • R"",at I • Fi"ld 1 

" SiHcification I " 1 
II I II I 

----------------------1 " 1 

" I " I 

" Hot. I " 1 
" Fi"Ld I " I 

" I " I 
" 1 11 I 

I 
I I 
I I 

2.. n. Siz .. By to 

rru. fint byte e>f "hoJ .ncod.d appointoMnt i, ",., ,iu by'" 
-..hich contClilU t...o "iocu oj inJocmatie>n. Th • ..,b oj the ,in 
byte (bi-t 7) i, 'til.. appoinhM"t ac"nowt"dg.tI jtag, ",i, bit i, 
,..,t ,"",,,n til.. appointmen-t is ac"n"",~"dg.d ( .... SIction 7.1). TM 

8:01 PH THIl., 29 .JlJLY. 19Bt 

Po,""''''' Socrotary rh .. ory 
1101'''' R ....... 

• 'Of 

""~n tlu! tlppC>infll1ent ...u .nt.rcd (u. , .. ction .,;)). "" "otu.,. 
from 10 to IS h<w' ne>t b .... i"'P~.",.nt.d in t'" bato machin. but 
could bo usod by on 'nhClllco""nt ROH Jor '''''''' :rpociat pIlrpoto 
applica'tionl. 

2.7 n .. Appe>intm ... t R.peat Specification 

Ij th" <>pp:>int... .. nt is <>! type R or A (bi't 7 oj .ncodld ato"" 
by't~ ret), th.n 'th. Stlo tlo.--ough 12th bytc' oj til. • • ncod.d' 
appain""""'nt ,e>n'toi" a r'poot spodji,otie>n ce>>'lsi,ting oj -thr •• 
di,tinct pon .... .,hrs. Th.y deter",;n" ""'0 ... CZ r'p"ating oppoinDMnt 
i, te> b. u.sch.dut.d. 

Th. Jirst byte oj the r .. poat speciJication ce>nt .. in, the 
tkP.J-e>J-tho--.." pa-.--aowter. IJ thi, byte i, 'lOre> 'thon thoJ 
day-oJ-th.-..... " aejoults -te> "de>n't ca .... c<>nditie>n and -tho 
appoint...ont .. ill rcpoCl-t irnlpilcHv. oj the d4y-oj-th.-.... .,.. If 
thi, byte is not :r.ro th.n 'tho t.Jt digi't cce>lItoin, 'the 
q-e>j-th"'-..... It n.....b.r: 

1 Jar Soturday 
2 Jar Sundoy 
3 jar &nd'ay 
• jar ruuOOy 
5 Je>r lI.dnudo:y 
6 Je>'-- Th"rsaay 
1 lor fridczy 

Th. right digit spocifiu (tI1y modi/i.rs te> 'th. cmy-e>j-th.-.... d ,n 
Jotl"",s: 

o jor a ne>rmot OOy-oj __ d ,,,,ciJication (i ••• , J1e>n) 
I-S je>r a por-ticcula-r .... d (i .•• , &3) 
'jar 0 je>nxo.rd nl .. ti". speciJico:t;e>'" (; .•. , 11e>~) 
11 Jar a back_rd relClti". ,,,,dJicaHon (i .•.• Ib-) 

AU oth"r pouibilitiu on unus.d ("'e>t" that in til.. r'p"o-t 
,peciJicotion, the llO..",..l and !o"""rd' relotill" spocijit:otie>nf o:n 
treated the ,,,,,,,,). 

n. secolld bllt. 01 the r"poCit 'p"ciJication cont"ins t:h. 
"",nth por ...... hr. TIo.-s by-t. 'p"ciji., hO&> InOny """nths an to b. 
CJddod ""'"n the oppoint...ont i, ruch"dul.d. rh. """"WIt oj ti ... 
that is act .. atly addad d .. pends on tho "urrent _nth; thl<s odding 
e>'11 "",nth te> ° doh in January ",iU odd 31 days, b"t odding a 
"""nt" to " dah in IIpril .. ill add 30 dczJ/S. nus odding e>n. "",nth 
to Harch 31 .. i II ruu~t in jk"y 1. Th. par_tel' can b" OIS fmaU 
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oS 0 and 0' larga a, 99. 

Th" 'third through lilth blltas 01 trw upe«t 'p"cili~ateion 
~ontain 0. ntcmb.r 01 IoIconds lpeci/ying th~ day', lI,.ours, ""d 
",inut" li.td. TI.,. "';IU'",_ &>ot ... for tehi, lidd i, IoIro (for () 
d~s._ I) hours, and 0 ... inut,,). rha mari"""", uot ... lor tehis li.ttl 
i, J,9J.5,9'0 $oIcond, lor 99 d.;.ys, 99 hour.r, gnd 99 ",i",.te., 
(,,()8D4 hue). 

e.' rha Hoh Fidd 

In non-,..peahng GJ'POin~nh th. note .. Jidd ,tortl ote th,. 
.ighteh byh. In Tapaot'ng gppoint7l>enh tehe Jidd ltearh at teh 
thirh.nteh byt •• 0... teo th" 96 ~harachr ti"'te to th. inpute. H,. 
.. ofa Ji.ld i, li",it.,d to 0 ao=i"""" hngth oj 69 byt.,. Tile 
",ini"""" tangth of teha not. fi.ld i, uroi t1>UI til. notee field 
dOal not u,i,te if no nor. i, 'pI~ifiad. If a ncte. il 'JHcifiad 
th"n th. Jirrte ~harGCt.r oj tell .. note fi.td il tha I'ro"'Pt 
charo.ct.r gnd i, .ith.r 0 "!" il the .. 0<'-, fi.ld contai .. , 0. nota 
to b. dilpLayad Or i, 0 .'~" if th. ""h fi.Ld contain' 0 BllSIC 
~o.....and teo b. a::ra~ut.d ($oIa ,.~tion 7.2). 
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no,-mally; othu-...,iu, if tha Ilog is ut, tho appoint-nts h(W1 
b~"n d,.abl .. d. w.,n teh. appo ... tm.nts t>r. disabloOd, th" 
OFF"intm..nt moda ",itt op<lrat, no"""Uy axcapte teh, ~o"'P<'rCltor 
... trll' ",ilt h, d,.obloOd and thu,.,,, oppoinnn.nt i .. t.orr"pts ",ill 
b. olto..,.,d teo occUr. In <'-his ,tat. th" appoint-nts ",iLL not go 
ofl a"an though th .. u,.r ~on stiU crGat .. , t>c"no..,l.dga, s"t, 
d .. t"ta, ond adit "f'F'O'nt..,"nh ,n th.. u,ual ..... 'ln~r. This flog is 
contr"tlld by 'th, AUlTIH ON and AUIRH orr co-.o:nds in EDIT "",t;h. 

Bit t t>f PSSTA1 ,,,,,to'nJ tI,,~ ti"", a::to.~t Ilag. If th .. EX/IICT 
ti"", ~""""'nd har not b •• n .x.~utad, t-h.n this fLag is cl.ar t>nd 
ti"", ~orracteion il duablad. £::r,~uting an EXACT ~.",.",.nd ill TIllE 
mod .. .,in ut th;. Jlag. Cn~uting a RESET ti ..... co""",,nd win 
cZ.ar thi, flag. Th"~ flag ir utad and "",intainad by th~ TIM 
modQ softl.1ar ... 

ThoO t~b PSSTAI i, tha teo",... .n(lbl .. d flog. If thir ftag i.t 
sat, than thl 'tim" d"pta" is .... o.bl.d and th~ cloc" 'nhrrupts in 
tim .. mod~ witt r.., .. U in the display b.ing updat.d. If tehis flag 
i. cl .. ar, th." ~loc" intarrupts in tei",... mod. ora ignor.d This 
flag oHOI.os t''''' co.....andJ to' disobl~ th,. ti .... d,'ploy ""'il. th.y 
au" th. dispt"y to di.ptt>!o" '''focrnotion o~ input vol .. .,. 

3.2 Th~ Poc"at S.crataTY 10 Status Byh (PSIOST) 

Th .. Po~"ate S .. ~.-.tGr!l 10 Steo<'-U$ Byh (PSroST) ~ont-t>inl 
t.mpon.ry flag. ,.,],i~h an ut up cmd uud in appoi .. tm.nt "",d,. 
Th .. byfl ir I.t up in t""'P"zt>ry .y.t~", .... mary since it n"d not 
b. """ntainad olds'd. oj th, Uf"P'O'nbn~nt "",d.. PSI0ST co .. teain. 
thua Ilags ""th fi" • .. n .. sad bits. 

Th. ""b oj PSIOST (bit 7) ~onta;ns <'-h. display appainh><lnt 
flag. Th" flog is sat up by the oppoint-nt cO"Wl>a"ds ond is 
p< .. ud to the co"".".nd ... try softwar". If this Ilag i, sat, teh.n 
th, c""",,"lId Illtrll 10fh.xJrl .. iH display tha ,urrant appo.nt».ont 
(p<l1nfld ot by 1132/33); oth .. ~i,., tha flog is ctGCIZ and th, 
appo ... t-nt hmpl"t. is display"d. Th. ftt>9 is also uud by fO,"' 
of tho co_nds t/o,ot 1I •• d it> ""0>.> "",.thlr or not an appoinb>HInt 
",os i" th. display. At tha initial .ntry into Uf"P'O,nt-nt "",d" 
th. flt>g tJ ut if t1l .... i, 0 due O"pf'<'i .. t>Mnt tt> displalJ; 
ot-h ....... , •• , it iJ ,lao ... d and tha t-.mplat. ,s disploy.d. 

B't Ii of FSI0ST conto;n. till t.mplat. chall9'ed flt>g. this 
flog i. c!aocad pri"r to calling the 10 rout ill, to input- an 
Of'PC'''V>Nnt co ....... nd. Th, fl(lg is sat by th. appoint-nt input 
ch.c" int.rcoOpt routin. ""'''~'''''r a character i, ... tered i .. the 
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! n.a S<'-o:t", Byt., I CHAPTER 3 

.. --------------------------------------------#------------------.. 

J.l 11r.a Pocht SI~ntary stot", !sir. (PS$fM) 

n.. I"'c.lr.lt IIcntory ,to:tu.l bytl (PSSTM) il a &>Cllrlobll 
,to .... d in sylt.'" __ rll. n.., bit, 01 t"i, bllt. contoin .ight 
f'og, th.ot idlntiJII da ItOt", in/onfOCltion parti"'nt to te'" 
J'O~".t IIc .... tory. n.. ",.b 01 this 6!1tG: (bite 1) i, 't'" 
appoint-lOt au. flag. Thi, Itog ir ut ..han on oppoinm..nt 
tr1gger.r end ir .... u't I.Ihln ott oppoinbHmtr II.:.l.>a ba.n 
oc"..-tldgld. 

Bit e t>! PSSTAr ct>ntoin' thl appoin'-nt ,ntrll "",d. flog. 
If thir ftog is ctlar tMn thl CIIppCIintfwnh or. Int.r.d i .. YEAR 
_dl. In YEAR "",de tM II" Or li,td oj t1>1 dot. i, not uud ond 
tha oppo;nn...n't ",itt be ut !t>r '0_ ti .... in th, RoI:c't 12 month~. 
11 thi, Ilog ir lit, th .. , th. appointw.enh orl Inhr.d in 
DaEHOEO mod.. In EXI'ENDED "",da th, J,laar oj tI,. appoi .. tw.ent can 
h ut to a'ly "ti",. in th. currlnt clntur" or, il U i, Inti rid. 
tM y.ar ~en bl ut to eny voll<4l fro," O()()O thorugh 119119. 

Bit S of PS9TM contoinr thl dot. !Ol7ttGt flag. If te1lir Itog 
i, char, thin tha clotll or. Intarld osnd di~;ptt>!led in 
_nth/do~/lJIOr fO"""t (",ith I d.li .. itarr). If te1lir flag ir ut, 
than d<tt., t>r' .ntu.d ond di$ploJlld in do"',,.,nth\ylor font>o:t 
(",ith , dal''''tarr). In t> ,i ... Ho.r ...nn.r. bit f 01 PS9TAI 
contai.1.< ti ..... 10rwtOt ftt>g. If thi, flog i, etaar. thin 
ti"..-oJ-doJl inJormation ir displaYld in 12 hour _da ",ith all A1f 
or pn indi~ator. 1J t1lis flog ir lit, th.n ri_-o/~dt>!I is 
displaJ,lad ill U h"ur !!IOd. ""th the A1f or PH indicotor boling 
raplo~ad .. ith .'. 

Bit :J of tha rtotu, hllta ct>ntoillr thl tei_ odjurt d.era ... nt 
pag. IJ this flog is claar, the'l ott i'lte.rnal ~"rra~tit>n' to 
thl ti_ ",itt b. 1/' IIco .. d incra_nts. IJ thir !log i, rat, 
thin on i"tarnol cornettonr to thl ti,... ",in 61 1/' sut>nd 
d.~n ... nh. Th" flog i. usld ond JIIOintaill.d by thl TIH£ MOd, 
roJh.Jarll. 

Bit 2 01 PSSt'AI ir thl appointMent 4i",bl. flag. If thi, 
flag ir char, thall te'" oppoinr-ntr or. I"",btld and operate 
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diapZay. This flag i, ehlc""d by thou co.....allds that na.d tt> 
~nOOJ if anything ...... a~tuatly Intearad in th. display, lu~h as tha 
appoint"l .. nt enhy co""",nd ..mich ",itt ig .. or. th. input ;f nO entry 
..,.,J "",dc. Thir flag i, nlc.uory ,i .. " ",ith the t"''Plat. I() i<,­
is note passibl. <'-0 dis<'-in9'u;sh ""at """s in th. display ...hln th. 
input ro"tin. ""'" caU.d fro ... ...nat ""'r actlLt>Hy input. 

Th, lsb 01 PSIOST (bit 0) COlltains tha Irrt>n.ous input Ilag. 
This Itog i, ut by a co......-n.d that dltlct~ On Irror. In additit>n 
teo llteting thl ftfl9. t1l" co-.and ,..tr up th. input buff.r ar it 
""'s Intarad and lit, tha d,s;r.d cursor addrau in R22/2J. rn.an 
fl.. c"""",nd In<'-ry .fofnuorl dahctr thot <'-h" .rrOnloUI , .. put flag 
is lit. it uJ'Orh th, .rror (error o.nIlUII~;ator and bup) ond 
ottrputl th_ .rronaou, inp"t buff.r cOllta"h ",ith th. curzor at 
t-h. spa~ifi .. d J'O.tit'on. fha co".."and .ntry ",at ct'ar thi, ftag. 

6,01 Pit TIIIJ., 29 JULY, 1S1112 

HP-75 Description and Entry Points 151 



152 

Poc"~t S.cretory 11\.o1'Y 
IW.rI. R~ 

#--------------------------------------------+------------------+ 
I 

IIlom. 1'idd Sp<IcijiCCltioru I CJlAPTER f I 
... ---------------------------------------------#------------------+ 

Th. alo"" ,idd;" th. oppoi ... n..ollt s~ciJi .. r so"'"' oj the 
actio'l' t:h.a.t ~. to b. tole" ~" the opp<:>intmont is triggu.d or 
proc<uud. n.. Jidd consists oj t..>o choracte:n. Tho jint 
"""Toctar spec;!;." t-h. GppI)intm.nt t-gpo. ~d the ucontl 
chora.:t... speci/iu th. oJo"," nlD!>bGr. Th. appointmanr tJIPI 
r~cilju til •• gl,..rol d'spolitio ... oj the "P}X>illt-nt oft .. r is hoI 
trigg.rod ($0" .netio .. 6.1). n... al" ..... "......bel' :tpeci,iu thc to".. 
patt .. -n (iJ OIly) ~d ..h.thar or not: the pattUIl ",itt .ound 
conti""o.u,ly. 

Th. appoi .. n....nt- typ<t ir ,,,.cifi.d i" the at...", !i<llld "11 0". 
oj t-I .. , ""Gract-u', H, A, or R corrospondin9 to t:hl'u dil/aunt 
typ4's oj oppoi .. t-nh ..,ith type H being the thf",,!·t. r!fPC H 
oppoi .. n... .. ts (OU "0"",,1 oppoi .. n... .. h. t~ R oppoi .. t-....ntl 
r .... "1,,,dut.e the"'ut.. ... es i_di"tely ..A~ .. th~y go "fJ, ond t}JPQ A 
czppo'nb><l .. ts or8 cePQ"h"g appo ... tm.. .. ts that ",<,it ""t-it t-h8y (OCO 
a"".", ... l .. dg"d b.Jorot th~y ..,ill uschedule H".",ul .... s. 

4.2.1 T!fpQ II Appo;nt... .. nts 

Typo H GJ'Point-rnh arot .. o"""l oppo ... n.... .. h ""ich go through 
th" .. ormol procns oj triggering, proc .. uing th .. noh f."ld. ond 
...... t .• ng to b. acJ.n""'ladgood. AJh .. booing oclln .... l.dg"d. t-lIJ>" 11 
opp<I,nb>ut-s r..",..i .. i .. th" oppoint-.. t JiL. ""'.n HIlty can bit 
""'«"Iin"d, "ditt8d, 0 .. d .. l .. hd i .. th .... ormol """","r, 

Pod,,,t- S"cr .. ta~y Th"ol"Y 
tla.rh RC>.>II 
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Th" PU'l"'n oj th" ,,·t..rm n""'O .... s to jp4GiJy ""';:ch to ... 
patt-u'n t-o "",,,cut,,. Th.r. or. s,'" disti .. ct" to" .. pot-t-.rns 
associat-Gd ",it" th ... umb"r 1 through 6. Thu. si", pothr .. r 
proc."d Jrol1l a i .. no",uOIO$ litH. bup at 1 to em ot-h .. t'on 
grobb'''g st-ri .. g oj risi .. g and JoUi .. g to .. u at 6, Sp.cifying 0 
as th .. at"",, ,,"""" ....... ilt r.sult ,n a sile .. t ala.", (cm .. unciator 
but .. 0 to ...... ). Th. al",..", nwnb.rr of 1. 8 and gar" th" SC<'IIQ as 
t-h", to ... pathrn. oj ala ..... n""'&"rs 2, 4 ond 6 rUp4ct-\voly but 
th"s. pot-t"rnr .sou .. d "o .. t-i .. uou.sly (.s •• .sect-io .. 6.2.2). llslI>g th" 
.syst-"", co>m>and BEEP OFF to di.sabh tl. .. b,uP"'r ... ill ov .. rrid" aU 
oj the to ... pott ..... s """.pt Jo .. nlD>lb"r 6 (o .. d 9) ""';:cl. ..,in 
alw<>:ys rou .. d ..... l .... .s th. appoinh>le .. ~.s 1,0". b"" .. dirabl .. d; all 
oth ... ala""'s .,itl b .. s;l.nc.d (but aU oth .. r proc"JSing ..,iU 
still occur). 

4.3 Conti'luOUS .4loons 

Al" ..... .. umb"rs 1 throu9h 9 "il~ $.t up continuotu ata""s. 
JIIt .. n a co .. t"in"" .... ala.", go.s off, th. "P'l'r"priata ton" pattern ir 
• x.~!Lt.d and thG a~an» soJ"""r. s.t.s up a sp4~i.,l 'nt .. rrupt- thot 
go"s aJf ."Gry 15 $.cond. tmd sou .. d. t-hG $p<OciJi.d to ... patt.rn. 
Ihi$ continI''''' ..... tit a ".Y 1>os b •• " hit (ony h.y..,ill do). 
N,tt,rog a ".y cl.ars tho c<>nti .... ous al".", int.rrup-t-. 
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1'lIP" R oppoi .. n....nh or. r.peating appo'nn...,nts 0114 as such 
""". a r.peat , .. hrv.,t s-e--tiJi.4 ~.'I tha.\l Or .. ... hr.d. Jna.e .. a 
t-~ R appoinf>r>f:nt is trigg .... 4 it "itl ra,ch.cfttte itulJ 
i_diot.ly by ; ..... 0l.;n9 th. appoillt-."t ac".-uwhdg. soJtwa .... 
ruhi,h ruchedu~u r.peating appoin+-nh. fhu.s thil appoi .. twwnt 
"iH not _it to b. ock .. ".,t.dg.d and (J$ ,ueh it...ay b. ",ilud iJ 
th, lUer is "at pruent ""." til. appoi""h>M"t trig9""" rhis 
appoi"t..M'It typ. i.s non,thalllU '...portant Jor tho .. applil;atiolls 
"""'r. a proc.u "."ds to b. schaduhd at ,.eg"lar jnter ... oh 
"ithout us.r int.roction or in applications ti". a snoo"" otar. 
...,." .... _ alo"", ..,ilt sou .. d at "'9"lar i .. hruol, lUl.ti! t ..... 
appoi"t""l'lt is "'"",,,ad. Procuring oj d •• appoinhna .. t tco1.u 
plac •• " ... iJ tha appoinnn..nt "0$ bn" reu;udu.t,d. 

4.2.3 Typ" It Appoint-nts 

T~ A appoint-nts 0 .... atro r.peoting oppoi .. n..nb 1II;t-h 0 
rllf"'at int.rvert 'p"tifiod. Type It oppoi .. n. .. ts trigg.r and (On 
procusad in the nO-"""l "KlnI1.r; ,,"""' .... or. """,,, tha appoi ... ~nt i, 
oc" .. owl"dg .. d th' appoint>nt:'It ..,iU ruch.duh its.lJ _col'1f,"8 to 
th. 'p4ciJiad i"t. ..... al. PorOCIU1'1g .,ilt t(O". plac. norMCIlly 
"", .. "thar th, appo;nt-"t her, bun ruch,dut .. d oor not. nis ~ 
of GppOi .. f7".,nt is i01pOrtont lor those applicatio'" ..h,r. a 
r.curring .vent ",ust b. brought to th, (Ott.ntion Of the IUllr. 
such ,u a l'CifIindn to t-h. u"'r to to". _ditin. at four "our 
i .. ta .. vol.s oor oj "",.ti"g, tM"t oCcur at 9:00 Al1 .".ry .Ho .. day. 

Th .. ata ..... "umb.r ,', th. $,c'l'ld port- oj t-h. ala..", li.td. 
Thil fidd co""',,ins a .......b.r Jrom 0 to 9.:.nd 'pecifillS ""'-at (if 
any) to". paU· .. r.. to saw>d _d ""'.t-h.r or not- to ,ound it­
continuously. 
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+--------------------------------------------+------------------+ 

CHAPTE.R 5 

+~-~--~----~----------.----------------------+------~------------# 

1 .. appo;ntnM .. t mada c",""",nd ... try t-ho display ..,in. contai'l 
.ith .. r an oppoi'lb> ... t t."r,ploh or 0 ... oj th. oppointm.ntr ;n t-ho 
Ji~o. it comnond is .'It-a .... d by IInt-ari"g data Jrol1l th. ".yboard 
(iJ nac"uory) and prusing ani oj t-he co".".. .. d t.,,,,inc:rtor kay,. 
Th. t".",i .. ator "".!I.s d.t ...... i" .. ..Aich co""",,,d i.s bai'lg <lu:.cut.d. 
m. d.ar " • .11 and rhiJt d"Z.t" cherng. th,,;r Ju .. ction i .. 
oppoinf7"., .. t mod.; the cZ.or c.storu th .. t.amploh and t-h. shiJt­
dat.t. k.y d.t"t.s or ,di"ts appoi .. t>n.nt.r. 

5.2 E.",iti"g Appoinb>-a .. t J1od • 

Preuing _II oj th. mad. s",itl;h Jc~yr ..,ill caUII t-ha 
oppoinb>-a"t- mada to cuit-o If t-h. [/lPPT} loay is pru.s.d, than th, 
oppo ... f7".,,,t "",d .. ",Hl b. r .. stort-.. a (th. "",dlli .sw;tchi .. g soJt..>o .... 
..,ill se'ld control bach t-o Of'F"'nb>-a .. t >nOd.). IihGn appo ... bwnt 
mad .. is" a""hd, the appcillf7".,nt Jil .. ~''Igth is ch.c"ed and if tl.. 
hngth if rero thG'I tha fila is purg .. a $i'lc. it co .. t""i,u no 
oppoi .. n-..nts. Jlot. t""t th. {KITH} k.y is not a "",d" ,,,,itching 
1. • .11 "nd is uuJ' to ocJ;'I" ... ·l.dg .. oppointma .. ts. 

I"" oppoi"n.... .. t- "",da pro"id .. co>m>ands that scroll up_d 
dC>M thro .. gh tI •• appoinn...'It Jit. "U"",i"g the uur"to I>i • ., 
appoint-nt. i .. s.qu ... tlol ord.r. rho up Clrr¢<,J ~.y .,ill cal'" 
th. oppoi"tma"t i"..,.diahly 1' ... c.ding th. curr ... t- oppoi""n... .. t- to 
b. displayed. Thc down or,",'", ~.". in a .'",iliar ............ r will cor.ua 
th .. appo, .. t» ..... t t-hat i""",diat"ly Joll","" t"" cur ..... t appoi .. t-n"t 
to ba di .. ploy.d. Both oj th .... k.yr ..,itt rt-op ""'.n "th.y 
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• n.eo""hr the top or botto", o! th. Jih. TIl. s"i!t up orr""" Ir.lI 
",ill ""' .... the displ .. y eto th .. lint opp<>in"""nt in the !H., ~ 
tro.. fhilt d"""" .. rra.> Ir.y..,ill ""' .... th. dilploy to foP ... lalt 
appoint-lOt i .. the liZ ••. 

I'~" ... ilion 110:, b •• n "",d. !or pro ... iding r:uI GppOinn...nt '.Cll"C" 
on the I.tch ".50'. but ·H.if has not bun i"'f'l ....... t .. d on the bau 
I"yst.".. An intuupt has b .. n provid.d th"t ... ill au..,., the 
!.atur. to b. o.dd.d i.. 0 plug-i.. 11011. S.. the Handi call 
doc.-.. totion. 

Sinc. oppoinn... .. t '''!of"''lOtio .. 01 '''Pltt on .. h"'f'l .. te ... 
d ... r disploy J .... ctio.. ....uld not b. u.nJul linc.. it .... uld ch .. r 
the t."'PZote in!of""lOtion that il Mc.u .. ry to .nt.r _II 
oppointmQnt dato; t".u!ou. th. !uncho" o! t'" cl ... r ".11 in 
"l'l"'inf>n.ont "",d. "or b.... d .. ang.d 10 that it .. ill ""ploy G>I 

oppcinboent h"'f'l .. tc. 

Th .. {AITH} r...y is und to oc" .. _l .. dg. CUI. oppoinn...nt. UPo.." 
th. {AITH} "~II i, d.techd, the soft.x.u c".e", the display. II 
an owc.ntm..nt ..... not in the displ .. y or iJ the appo;ntme .. t that 
is i .. th. display hod b ..... oditt.d, tho" th. soJfIuou u"tllrn. to 
the (IpJXIinfl>o4 .. t co_nd Int .. y ... ithout nc~n_t.dg'ng .... 
appointm..nt; oth ........ iu. th. "PJ'Ointm.. .. t i" fA. difploy is 
oc" .. _hdg.d. rh. softwa~. p .. ot •• ,U invol .... d in ach...,..,hdg;ng 
on <>ppo;nrn...nt ...... co ....... d on chapte .. 'I. 

5.fi Jlddi"g Appoi .. n...ntl 

A .. oppoinn..."t il tlM.d to th. oppoin~nt !ih by .nt.ring 
the n.eu ... '11 i"fonnation i .. to t-I... oppoint-nt t."'Plate ~ 
pr.ssing th .. {IlTH} r...y. rhe int-rnal prOCUln that C1r1 invoZ ... d 
in .. nt.ning .... appoint» .. ",t 0 .... co .... r.d in chaphr tl. 
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CHJlPTER 6 

6.1 S.tting lip .... Jlppoinn ... mt 

Appoint"' .... h 0.... ut up by ... t<t .. ing in/o.-...ation on <VI. 

appcinboant t.mplah and p .... uing /R'IHj (t""'Ptat"a 10 if copu .. d 
in $ .. c"tion 6.2). rn..n lllIH} is pr ...... d. t"h .. $ofn.x.r~ p::>U" th. 
cont .... h of t"he< inp .. t" bllfJu (""';el, eont"ain~ oH of th. t."'PZat. 
informat-ian) .... d (if th" co .. hnh "1"" ... aLid) p .. o""e ....... "eod .. d 
appcinf»Mrnt ..".. .. ch i. f .. bseq ...... Uy stor.d .-.. th. app<>intJn.ont" f,-la. 
rh" .... "thod oj .nt ... ing and Computing th", appoint-nt dat'" ... or'" 
d.p" .. di"g 0" "",.th ... "",fend.d I!KId. (II" ".or "",d. i. acti .... (tPo.is 
is eo .... r.d in •• ct;:on 5.1). S.ction 5.f eo"orl" '0"" of the 
• n"anc._nh i ..... t-ling .. p th. day and data fi.lds. 

Appointm4ntl" Dr. ~.t up i.. .ith",. .:rhnd .. d _d. 0,. y.or 
moda. Th. ad·'.... _d. con bl .:r"",in .. d 0,. crlong.d ...... th" STArS 
eo~nd ,n ti_ mod.. rh .. d.Ja .. :t (at eold!t .. rt) ;~ y.a .. "",01",. 
1... yeo .. mod. th.. y.ar fidd oj th" appoint-nt t""'Ptat.. if 
prot.ct.d a .. d til. uur il only DH""",d to ... t-.r 0 .... nt-" .... d d .. y 
in the doh fidd. In 1I ... r "",dol .. U oppo;nt-nts 0.... :at f",. 
.. _ ti"", up -to the .nd oj th. foHo"';ng y.ar. IJ t-h. 
inJo ....... tlo ... nhr.d i. not cOMpGtibt ... ith so,... ti"", bojor. "th. 
.nd of th .. foUOf>Jing y.ar, the .. ..... I"rol" ,-s uporhd. 

In .:rhnd.d _d. th. appoi"t- ... h a ... not "'q .. i,..d to b. in 
t-h .. co""ng y.a .. fand ou in Jact not- r .. q .. irod to b .. in thl J .. tuu 
0 .. in th" c ... I" ..... t" unt-ury). rh. y.ar fi.td II .. ot prohcted ... 
• ,.:t .... d.d mod", ...... th. IlUI" _y .nt.r a y.ar n.....r..r. ""'Y .nt".r a 
U N",..y ht- it d.Ja .. lt. If t"h. Ji.Zd is ollo ... a to d.fo"lt. 
til. "'F'P"i"t>mrnt is pal" •• d in t"" 1"""" ..... n .. "',. as yaa .. "",d • • ",c.pt 
that the ~oJtr. ... u ",in co .. ti ..... YO s.arch fon.. ... rd in t-i ..... until 0 
"",teh is Jound. Only if th .. doy ond dote Jl-.~ds c," .. "ot b .. 
"",tch"a ",ithi .. th", foll(lwing ftu) yeon WIll an ... rOI" occur (th. 
Gr.gor ...... calenda,. r."...otJ .".1"11 400 y.an). IJ 0 ........ "e ..... ~u. 
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bPoint-nh c_, und.r >H>.nItCIl circUfMt_ .. ·• b. pror.u.dI 
""ly .lien the I"ofh.ror. i, .",,, .. t to go to 4ft.p ,t..p ira ord.r to 
pup.rat 0 conflict b.hoe ... t"- proc.utng r.quir." bll t"­
coppoirat-nt and CI rw.ning SASIC pr'ogrom. .ditting. or "ur 
catcu~ation"j h ......... r. i" appoint-nt- _ok of'" ..... r il" not 
catcu~cating. .dit+ing or r ....... ing a BASIC progn.... r1ter./or., 
a;ppointlr>cnh .,ith proc.uill9' pttn.cfi .. g ecm b. procured fro"" 
crppoi"n... .. t- _de through gn .:r:pticit c~. n.. (IllH) "-y 
i"'f'~a_nt.r .. uch "cOJmlOnd. Pr.ning (RllH) .,ill i .. oppoinn. .. t 
I!KIda ",ill in ... oh. oppoi,,"""nt proc.uing. 

5.9 Vi .... ,ill9' bhrulad "PP<>int-n'" In/orwtation 

I .. coppoint.n.nh ther'. ~ n,o pi.ca., of infonnation that do 
not occur as part of th. ,t-onda.rcI' orppoint.. .. -t dil"p~tIJI, t'" 
e.ntu'1l of en oppoin~nt, _d the repl .. t spacificatrion oJ CI 
r.p'ofing appoin~ .. t. A e_n.cf i .. pro ... id""J in th.Ol oppoinn.llt­
"",dol -that all"",. the ..... r to _ .... i .... th".. .;"1"'''9" pi,uI" Of 
inf0ntation. rhil" e-.4 i. i"'P~_ .. tadi "i" [SHIfT) {APPT} "-50'. 
lIith en oppoin"""nf i .. tfM di'pl""" iJ tA. [SHIET} {APPt"] "'all i. 
pun.d. tAa .aJb>are .,in dispttIJI tu four digit- y.ar of tu 
oppoint-nt- and, iJ ,'.,. ia (I r.poating oppointMo"t, th.n ,..~at 
.p"ei/ieotion il" aho dil"playad. !"hil" inJ0",...tia .. ia Mld the 
displo:>y o.r !,,""9 121 {SHIFT] [IIPPT] is held dot.>n. Fnoan"'u " ... ia 
... t.at .. d til. dilpl"!( r.t..rn. to tu nonoat oppoinn. .. -t d'i.,pl~. 
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i$ ~ciJied i" th. y.o,. fidd tun it spedfi .. a yur , ... tu 
c .. rrlnt cent .. l"y .... d the .0Jt..>ar. att."'Pts to I".t up _ 
appointmant" ",ithin thil yeor (.Zs •• n·or). A U in til. y.al" 
f; .. ld •• i .. terpr.hd (U 0 r'equut to input a f digit y.ar: the 
uur ",ill b. p"""'Phd .. ith "Y.or? yyyyH and atl""",d to e .. t .... d a 
4 digit" y"ar ""',-eh f'",el the yoar in ""'ich tho opp<>infr>Mlnt if 
s.t. 

6.3 Te>nplot .. 10 

TIl. appoint-"t teMplate if a stl"ing of .,harachr. ill t,... 
di.play t-hat id.ntify thl pariou$ Jidds of on appoi"n...nt that 
the .... r can speeiJy. Th. bl""",,. (or oth.r charaches) b.n... ... 
th. lields 01101 the deli",ihes ... it-hin the ,iddl" (s .. ch .... th. , i" 
th. ti"", fiald) au prohchd ...... co .... ot b. tYl."'d o".r by til. 
Uf.l"; in f .. ct", the cllrl"Or .. ill dip ov.r the prot".chd fi.td. 
stopping o"t", 0" thou I"POCU that c.... b. typ.ed i"to. TIl. 
hmptot.'s "PP"'ar<mc. parin slightly d.pe .. di"g 0 ... the cu-tn".,. 
doh "",d. ""d HIlM ..,de. b .. t .,.". p".ition of thoo Ji"lds "'''''1" 
ch .... g •• 

6.3.1 Appoinn...nt Tewrplat. Fi.ldr 

rile Jirtt "h.>O fi.ldr ore t"" dey _d dot. li.lds. n...,. 
fi"rd. d.h ..... in. th.. dot.. of the o:ppoint-"t. no.. 
charaehri.tiCf of th ... fi.td, _d -th ..... y in .Joich they 
inhl"aet is couted in uctiOI> 6.f. rh .. third J •• td is thl ti_ 
f,-old ...hich appoau aJ NI",1fn .. i. thoo ti"", i. in 12 IIour "",d. or' 
oS HI"'i1n 1111 if tha Ii,... i~ in 2' holotr _d.. n.. houn gnd 
"'nuhs can 6 .. e"t .. r.d o. ,:r..ir.d and c .... b. q.ectJi.d tu Nt. 1'11, 
Or U (0' 101" 24 houl" "",de) r .. gordhu 01 ""'at- the CllTH .. t -ti_ 
"",d. is (tha time "",de tlJf.c"''''''''' di.ploy only). !"he faurt,. 
fiQld '.1" the "lo"" Ji.ld """eh oppo"r .... JH ""'ieh il" -th. 4ftJtw.lt 
olam> .. t.anbGI" .... d oppoint-nt tYP". n.. olar- .. ....r..r can lie any 
digit- fl"o", 0-9 and th. type c"" 6" H. A. "r /I. 

:rh. [aft /i.ld;1 tha not. fiotd ""',ell ClFf"'a,.s al !Nor.. 
110..! c"al"ochl" at the I"ta .. t oj th. fi.eld if .... ;-pl"ot.ct.d . 
rh. c"u", .. ,a .. b. p"I"iti(l ... d on tllis sp::>c. "nty 6y 6 .. c".pac'ng 
fro'" th. p<'sit-ion ;_diotely in Jront oj it. One. th. cllrlol' il" 
po~if"ion.d th.n. th. onty ch"roet.,. .. that ..... alZ ...... d to b. 
typ<2d au " .' .... d o~. Th .. r ...... ;:n4al" of tho Jiatd il" 
..nprohct-.d and con b. jilled as duiud. If +10.0 fir.t charo,hr 
(If the not. j,-.ld .-.. o! thor .. th. "(lfh.>lSr. iraterpr.t .. the not. 
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li.tll os Dl$P "'_nag." on4 dhl'toyr it ..II_II the oppo"n~nt ir 
J'70I;Used; il th.o fint: cl'lar=tu;' (> ~ tMIl tit. not. li.ttl. i, 
i,,'tcq>r.t • .t as .. BASIC co""","" _<I 1IIlf:1II"u.hd .".." tha appoinboant 
is proc.rl.d. 

1,. appoi ... t.. .. f _d.. input, o/tlllT ..... '"" '\_.\1 ir hit (III 

intercept rout.... (AINCHKj ir c.sU.d ""ich~.. '''''''' 10 
procilluing 0" til_ fly. In thil Tou.ti... the .. podol 
n ... i-prot.ction oj 'til. first c1lo:rnchr oj thG: n.oh fi.tll ;$ 
i"'i!'l_nhd. ni, routi". oho flags trw etc.'" 11<." and lIhiJt 
dd.te "_y as tllll1lli .. ator:t t1hich ... itl "lIpa.u til.. nol"llO"t prourring 
oj th .. n ".111 .. U....,ing fla_ r;pq-ciot oppoint7>.cnt _d" fu.nctions to 
b. inrpl.",. .. tad. 

6.3.3 

~n editting ., prohct.d Jid.d, n,. inuri charCECta,. on4 
!Ltet .. choroct.r J_cfioll only ... ithi.. thto "U.U"."t fidd. I'Mr 
pro"ibit.r th. fields IT"'" IhiJHng Ground' ~ih OM oJ 'ti,. fields 
it 6.'''g .diU.d. Th. [TAB) r..11 01\.1 [SHIFT} [1'MJ} by con r.­
Uled -to dip fro", fidd -to jilld. Th. [TAB} "'y ship! to -th, 
stort oj -thl..-t fidd and -thl {SHIFT} {TAB} skip, boc" to thl 
stort oj -t1 •• p .... "jou;f j •• ld (or .urrlnt figtd if not ol .. ooy ot 
th. s-tllrtj. 

6.4 Day/Dutl I"tlrac"tions 

1 ... sp"ci/!Jing .". oppo,,,t.....,,-t. -thg day fig la, dati Jidd, .. n.tI 
tho. cur .... "-t -ti"" i,,-t ..... ct to d.-t .. zwoin. th" d,,-tl 01 -thll 
appoint-,,-t. Unll.u th" ylor li.ld ;fpleifils oth ...... ,;fI, -th. 
solt.x>r. s-tort. at th .. cur .. n-t -ti.... and sl<U"Ch"s fOn>Ord in tt" .... 
un-til .. ..... tch is Jound .,ith -th" dati fi .. ld or -th .. ;fI"rch fail.. 
IJ t-h" day Ji"ld i, no"t cOlnpCltibh "th.n tha _teh fails _d "th. 
ullrch con-ti"u.s. IJ "th .. d .. y filrd is '''''''P<>tt"br. -th.n "th. dert-. 
is acClphd _d possibly _dijud .upending on "th. eo .. "t ... h oj 
th" doll' filld. 

A dlJault dDy ji.ld is eompa-tibll .,it" any dah. A clay 
Jilld ~ sp'eify a partieulor day oj "thl _"" (i. I. I1on) in 
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... -------------------------------------------- ...... -----------------... 
CllAPTCR 'I 

... -----_______________________________________ ,f __________________ ,f 

An appointmont is f";gg.rld ""' ... -thl eO"'POro-tor , .. t.rrupts 
0" that appoi .. tment·s "n-tcy. lllal" -this h"'l"f'8ns th" CO"'P"rator 
s<>n·ic .. ro"-tin,, u"ts 0 Jlog -that: is a.r"""n.d f<1irty jr-aquont-ly 
.... d C<1"S"s -th" crppoi .. "-n"t "t"'-ggar ro,,-tin .. -to b" caHad (APi"RIG). 
This .. out ina ..,ill SoIIorch -tha oppoint-n"t Jill Jor an o:rppoi .. tmon-t 
-tho-t is pas-t "" .. but has not y .. t blan trigg .. rad. IJ no s"ch 
crppoinPo" .. "t is Jound -th .. n th .. roufi,," ",ill Isi-t .,ithold 
-triggfiTing .... appoinu...nt-. IJ such 0 .. appointm" .. -t is Jou .. d th .. n 
the routin • .,iH let hx> bits in th .. appoint»>ant's ... c040d alano 
byh. Bi-t 5 is s.-t "to indicah thnt th. crppoinr-nt 10", 
trigg, .. · .. a .... d bi"t f is s.-t -to '"dicat .. "thot tho appoint.nent ""." 
proe.ssing. Thl routin. oho SIts bit., oj -tlla podi,.r ucr"tary 
,totus byh (PSSTAT) indicating th<1-t .... appointment i~ au". TI •• 
routi". -tha" -turn~ on tha l'ppOinn,.,nt- annunciator. n, 
appai"""",,.t 'l -thin ehu:~"a to ;fI.. 'j i-t is em i_diotly 
,..pea-ting oppoinnwn-t (-typic R). 11 !o th ... -th" appoint",u-t is 
OG"n.,..,ledg .. d (by c<1lZing -th. appoinn...nt "e"nO.,,,,a9;n9 routinl) 
""ich rueh.dulu tlla crppoin'hn<lnt. ThQ lost shp in trigg"ring 
t-h .. appoinn...nt is to found t-h" "to"a pat-hrn (;1 any) auoc;otad 
..... th t-h. appoint-lOt. 

Alt .. r the t:IppOint-nt has " .. n -trigg.r .. d, -the -triggar 
ro"hn.. loops bod. -to its stort emd s.<1rchas jor .... oth.r 
appaint-nl' that n ... d, proe.uing. nil cDnti .. uu until oll past 
d". <1ppO;nt-nts in th.. appoinfmQ .. t Jill ha,," b ..... trigg .. red. 
""'an tha s.aeh 0/ "th .. "'PP"inhnc .. t Jitl Jail! -to "turn up an 
crppointm.nt that- n .. ds to 1'1. -trigg .... d th_ routine coUs STIlU{n 
""'ich uts up th .. cotnporo-tor .,it:h -th" nn:t appoint-nt to trigger 
o .. d the rou"t'''' ... turns. 

A/tar th;s rau-ti.... raturns, all post """ <qlpOinbnenh ... iH 
100"" baen trigge ... d .... d th. nlx-t appoinhwrnt ... iU b. ill th_ 
"""'POTotor. Thil is "tru. """"thlr or not .... oppai' .. h>ont "-",,, 
actually trigg ..... d. 
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loAich "O:SI it is eClTOtibh only .,ith dat-.s that or. 0 ... thot 
por-tieurar fky oj -thl .... ct.. Ano"thlr possibility for -t'" doy 
fi.td is a speci/ico"tion oj 0: par-tieular day oj thl _,A and ... ." 
oj rhl "", ... th; Jo ... rCPllpt.: IIoJ ... al fpc-eify -th. third 1fon.d.a!J oj 
th ..... nth OI'ld thi, atlfJ Jidd ""utd onty b. e""""tibl • .,irh 0 io.tI 
-thot oeeu ... d on thl -third J1o .. day of 0 ""'nth. Non. 01 -thl Gbo". 
sp'cifi"otioFlS .,iH _dify th. sptleib.d date. 

II lifW.l pou,bl. for-t /or t .... day li.td i, ,..loti". to ,.,.. 
,,,.ci./i.d io.t., f1t.is fo"",,* i. eOll'lpQtibh .,ith""V cIG-t', bur 
.,ill """diJII -the oot. to ....nch -thl q>lcifi.d clay. n... doy "an b. 
s""ciJiad al 10n>ard rltati" • .,ith 0 .,. or bocb>c>rd ,..teti" • ..,i-tlo 
~ -. For ""''''''Ph, 110.,. "", .. ld ". eOlllpQtibt. .,ith cmy dat. b"t 
"",uld eA=ga -thl (Io.tt. -to -th. Ildos.qUlnt 1forw;kJqJ (." .. " iJ th. doh 
js on a I1ondayJ; "",it. /fQ- .... uld li"_is. h cO>llplrtillt .. .,i-th ""V 
oot .. but .,.,uld chong. 'flo. dcotl to tlu. pr."iol.<$ Honday ( .. II ... if 
-thl dati is ol,..My a l1ondt:.y ). II the datI I •• td dlJoult"s, thin 
a r.to-tlll' day .peei/ication .,ill _II. J~ds or 6=A..orlb frozn 
th. eur,.. ... t dcotl. 

,",In <1 "'poo"ting appoinr-nt is ,,,.cijild for the 
appointmenr (t!/P"s R.& Al, <1 r.".at splcifiearion "t..."lot. if 
elisploy.d t-o aHow tI,.l ".Plat- specification 'to lI. input. Th. 
"ep'at -t..,.,.,tcd-. h(lS Ii". fi.tds thot cOJll6i.... -to spe<;ify t"" 
.... p"at i,.-terllol. Th. first IOlLr lidd, .".cify -t'" numb.r 01 
MOnths, days, houn, G1Id .. i_tiS to Md -to tluo otd appoi",~nt­
ti ........ d datil -to g .. t thc nlll> oppointon.n-t -ti_ O1'Od doh. n. 
JiJ"th li.td is -the da:y of -th .. _.1. fi.td (txN) which aiffers 
slightly Jr011l -thl day Jiatel i" th .. oppoinOMnt -t...."tat.. In thl 
... peert- $p4ei/icatio ... • S iJOfI, -thll dat. is "o-t e~g.d " thll lkIy of 
-th. """al ...atchu a r.to-ti"e SplcifieGtio ... (i... 0 dab On Ifontksy 
J.>iU not I'll ad" .... c.d 0 _d, by a 110.,. rpecifieGtion). If tha day 
oj the .... d tku not "",tch th. do-t. th.an t-h. datil i, od"...,cod in 
2. hour incrllll<lnt-s "",til "the dab and DOlI fi .. ld _tehi ILnt.u th" 
/JOfI filld eon"tainz cr 6ad.,...-d ,..lert-ivi s-pecific<1t-ion (i .•. 110-) 
in ""ieh c~ • .,.'" 1kIr.. is ,"",v.tI b<>elt in 2. hOlLr dlcr""",nts .... til 
thl IkIfI and d<>:y 11ICI'tch. A repaert- fPlCificcr-tion is "'""'r aHomd 
-to _III 6och>ard in t-i_; h .... c., iJ a b<>elu.>ord r .. la-till. DOU 
speeifiea-t;o .. ,"",uld s.t -th. na'" oppointon.n-t ti.,. .orliar -thor. the 
old oppointItMn-t"ti_ -thin t-hl ... in.us sign is ignor.d, nun iJ a 
110- ill t'" lXIIl filld cGUns <1 rcpacrti.-.g oppoint-nt -to b<1e" up to 
b.fo ... "till otd appointItMnt tj_ thl" th. oppoinn...nt ir ,eh.""l.d 
Jor -thc !oll_il'lg Ifo"doy. 
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This is doni l1UtOlllatiecrHy in rePflot i_dicr-t"ty c:zppoin"tN.Ints 
('fypI R). I .. "th .. oth.r n.o cans th .. appoinbocnt .,il.l b • • i"th.r 
acAn ...... tedgad or cl .. hted by the us.r. Dd.ti .. g "" appointment 
.,iU COUSfl -th .. oppain'halnt "to b. oe"n_lodged baJoNl i"t is 
d.lIt.a. To <JCk"""'hdg. on. appoint-.. "t c:rpliei-tlJl -th. ILs.r 
po"i-tio1l$ -th .. appoint-nt i .. t-h" disptcry and prlU's [ATIN}. 
,",.n thl {AITN} kay is hi"t -th. soJhxJr. ch.e'" for 011 .... chang.d 
appoint-nt in th. display. II t'" display co .. tains .... ything 
oth.r "th"" on unchong"4 appoint-.. t th'n 'fhl sofh>ar. .,iH 
porfozwo"o op<>ration in r.spons. to -th. [ATTN} k.y; o-th"..,is., 
-th.. s(>/hxJ ... c .. Us "th. routinl -thot ackn""'lIdgu appoi"D.nts 
(tlPTACK). 

Tho first crct-ion oj -th. routi_ is -to eloac" thll oppoinbnl .. t 
to "" that it has -trigg"rea <met .... s- PlOt olreod'y blln 
=A""",lsdg.d. If "tha appoi .. t...c.nt liar not tr'gg ..... d or has 
a'r.ady b •• n <1cln"",t.dg .. d -tluon d'Q routin. .",it! ",i-thout 
ae"n"",hdg,ng; othu~i,., "the rou-tinl ackno",t.tlg"s th40 
crppoinn..nt by urting 6i-t 'I OJ"tM ,;:rot byt-c ..-hieh is -t'" Jirst 
byt. oj thl ",cod'"d oppoinn-nf. IJ -th. oppoinbunt is .... poating 
appoinr-n-t, "tl._n t-"" routinl i .. "o"u <1not'lo"r roll-tin" ""'''ch 
rUch"dutu -th. appoi .. n..n-t crceording -to ih .... pI"t &peei/iecr-tioro 
(RPTADJ). 

Afhr t-h .. oppoinn..,,-t ha, b •• n ackn"",hdgQd t-"" routinll 
f.archu th,,- oppoint-nt lile lor .... ot""r oppoi~n"t that h<1S 
b .. n trigg~ud but ho, no-t lI."n ""k~l.dg"a. IJ sucl. an 
appoi .. t-nt is found tI,_n th. curr .. ,,"t appo;nn.... .. -t poi .. hr is $It 
to thot appoinbtant and -thl rou-tin. rI"turns; otll.,..,is", th .. 
oppainn..nt annunciator is- "llnr.d and -th" 10 st<1t-us is char.a 
-to "ous' "th .. hblplotl "to b. disp~02!I .. d. 

'1.2 Proeusing .. n Appoi"tm;,nt-

A .. oppoint-nt can eoun ,." ...... t diff.r.nt oc-ti"itiu to 
occur. A-ong -tl.,,;f1 ac. lighting thll appoinflnotn-t an.n .... eiator, 
fo .... ding 0 -ton. pathr", ,..sch.duling i-tself t-o a f"tur" -ti_, 
displaying a no-t", doll-ting i"tnlJ, and I.rleuting a BASIC 
st ... t._n"t. Th. Jint of th .. n ac-ti"i-tiu -taA. ploea "".n -tha 
oppoint...n"t "triggeu ""a "/:lS <1lreody b .... duc .. ib.a. Th." -thu .. 
actiui"ties can OCc"'r at ,ulntiafly ""y t-i_ si .. ca th .. 
appoin"-n-t "tn·gg.ring occurs ar "thl firs-t e~ro-tor chiC" 
foll""'ing th.. in-tlrrllpt for -the oppoinbtlln-t i .. th.. ce»rparofor 
rlgordlus of ,"",of thl """'hin ...... s doing at thl -ti_. T~ othsr 
acr;"'ti"s eanno"t b.. oU ....... d this ..... cl. frlldo",; d.l .. ting .... 
appoinbtlln-t ch .... g<>% th. jit. st-ruet-ur .. , ond di!ptoying 0 nD-t .. or 
"-",,cuting 0 BASIC co"""",a "'<>!J i .. terf.r ~i"th "th. display -thof -th .. 

f;~01 1>11 THIJ., 29 JULY, 1982 
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"ocht S.crflltory n..ory 
.lb .. " R.,.". 

.. nr ... ;ght 6 ... ,ing. For thi, reo~o" thes. octil>iti., Il.w. 6""" 
dfilsi9"ohd 0' "prouui"g ,," gppoin,""""t," ""ich it onolo>Od to 
occ"r o"lll r..>h." it .,in IIOt "'P~.t =,\/ oth.r "ctit>it:;u that th • 
......,h.n ...... y 6. 60'''9. rhn. "r. o"Zy n..o ti_, CIt ""ich (111 

<Jf'PO,-"iment c .... b. procus.d; 0". i, on e:q>licit req .. est Iro,," th. 
"''''-. rhis I .. prol>id.d i" th. gppo,,,tme,,t _d .... ith th. {RUN} "'.y. 

rhe other 'ti ... "t .,hich oppcoinimenh ,. .... b. pro,..".d is 
""'.n th. lIl<J,.hinlI i, going to go to ,t .. p. Belore the _chine i. 
ott.,...,f to go to ,teep the ro .. tine ...hieh pronn., oppoi",,""h 
is inl>olced (API'ROC) CJ1ld CJ1ly opp<>i"~,,tf " .. ding procuri"g ore 
lour.d 0:>"101 proc.".d. If ther. il a _t. Ji.ld than it i, set lip 

in the 'nput bu.Jf.r. • 'pllclol par ...... t .. r is proll;""d ...hich 
i"lonns the """d. , ... itch'''9' '''Ih>are ""'fllthlll" tho 6"110" co"t",,,, a 
not. -to be dj'pl"Y.d or a BASIC co"""""d to b • • >:ec .. hd. II t''''rfII 
if "of- 0: not. li"ld, the" 'fhll ro .. ti,,11 no:rch.~ lor _oth.r 
oppoinhnont tla.CJt " •• d, procu,ing. 11 the routj". linds no 
appo,ntme"ts -tho:t contain ~ I10tfiI lidd to proc.Sf, th." th. 
routi" •• ~;tl to tI •• _d. n,itchin9' soJt>.>are ..,ith 0: S-trlUf Itog 
set to ten it to go to d •• p. In o:ny ceu. th. appoj"tments­
co"toin 0: bit i" the .ncod.d (Ito"" byte ""'ich ,,,dicotu ""'.ther 
Or not the appointment is d.... II t"l1 Jtog ir r.t than the 
so/Won ..,iH chor tI.ll Ilgg _d proc.u tha oppoinhnont. 

I'ockat SacT.tary Th.oTY 
J1<tTf.. R""", 

6:01 PI1 TH/J., 211 JULY, 1982 

Trigg"ring on Appoi"t..,,,nt 
7.1 Ack".,..,{ad9,ng on /tpp<>'·nhnont 
7.2 Procafsing an Appo",im<rnt 

NOMAS 
NOt MAnufacturer Supported 

recipient agrees NOT to contact manufacturer 

6:01 PI1 THtt., 29 JULY, 1982 

,-. 

1'0cJ.. .. t Sacut"ry Th.ory 
l1ar" R(R.>C 

H 
;, 

Appointment I10dc 
1.1 Oi>u·"i..., • 
1.2 ri_ 

Table oj Contanh 

Ii! n.. Appoint...nt Fit. 
2.1 OI>.rlll..., •..•..••••• 
2.2 Th. Appoinhnont Fit. Pointu, 
2.3 rio, e ... coded. Appoinr-nt . 
2.' Th. $iu Byte .... , •••• 
2.S Th. Appoint-nt f'i .... Fidd .• 
2.6 Tlta eneod.d Alo"" By to • • .• • 
2.7 Th .. Appoint-nt R.fHiat $padJico.tion 
2.8 Th. Not. Fiatd. . ••..•.•. 

:1 Th, Status Bli/t., 
3.1 n •• Pod.t Seer.tor51 $toru, 8gb (PSST") 
3.2 Tluo Pocht S.crdarll 10 sto:t .. , !yt, (PSIOsr) 

A~o ...... Fi.td $p<Ici/icotionl 
4.1 I"troduction •••••• 
'.2 Appoint-nt T!IJ>"- •••• 

4.2.1 Typ<I H Appoi"r-nh 
f.2.2 Type R Appoi"bKonh 
'.2.3 Typl A Appointm.nh 

'.J Ala"" HW1lbar •••••• 
'.3.1 Ato"" To .... Pottarn, 
'.3.2 Continuoltf Atan>ls 

5 Afpoinb>wlnt I10dc CO"7"l>Q71dr 
5. J lh"'l"vi.", •.••••. 
5.2 Eriting Appoint-nt 110411 
S.J E~.-in'-ng Appointm."h • 
5.' Chadng th. Displ_ay •• 
5.5 Appointm.o"t Ackno",tadg. 
5.t) Adding Appoint-ntf . 
5.7 Editing Dna D.t.ting Appoi"t-",ts 
5.S Procauing AppointnM"ts •• , 
5.9 Vi • .,ing E~t.ndad Appoin"*"t In/0nrta-tioll 

entering Appoinhnontr 
6.1 Satting Up on Appoi"tm.nt •••• 
6.2 E"r.t.nd,d Hod. V,ru, Y,ar I1od. 
e.J Ta...ptat. 10 ..•••••.•• 

6.3.1 Appoint...o"t r'''''Ptotl Fid.dr 
6.3".2 Input o..ck Intarcept' '" 
6.3.3 Editting on Protoctad Fi.tob 

fL, D<>y/Dah I"tarGetions 

6:01 PH rlllJ., 2" JULY, 11182 

POcJCfllt S.c ... ta.ry TIllory 
/1arl<. Ro"", 

LEX Fites lor KCJ1lg"roo, 
J"ly'f Big Book oj ROHS 

Sath D. Atford 
Dovid A. B"rutt 
Jun. 14, 1982 
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CHAPTER I 

Introdu.:tion 

JOllY' Big &01. of ROlt$ 
s.t" D. Alford 

LtJroguag. EXhru,on (UK) litu oU_ odditionol flt"tUTU to b. 
odd.d to tho HP-1$ (Kongoroo). ,u~h .. s ,,Il10, BASIC ".y •• ,,:ord,p 
Gnhonu",.nt oj .::s:isting st(lt ..... "h .... .1 tnt-rupt-ion of sy,t_ 
1I".lIh. ax 'ihl atl;ow Karogoroo" BASIC to COCCUs progr""" 
",rithl! in QuPlblll l_guog., _d COl'/. gu"Hy .nAane. Kangoroo'i 
capabil;t-;u. 

11.i, doc.."..nr d.scri"." g.".rol conc.ph of, th. ,Jtr ... ~tur. 01, h"" 
to urite, and ~ th. ,y;tte", DeC.nlt' LEX fit.". 

Til. inhndltd nope i, t-h. progr_r wilD i, interutord in 
.shnding Kangoroo" BASIC .,ith LEX JHu. II. OUWIM thot th. 
r'Dd,e is already I_ilior ",it" the Xongaro" o' ... ....bly lan9''''91. 

- , -
CHAPTER 3 

.4 Stondord Struch.< .... lor UX Fit", 

3.1 I"readout-io" 

t'hir chopt-"r prltunt, a rtond"rd ,'truer ... ,"" Jor LEX fi~.s. Thi, 
.rtondo,d is "",c. rigid thon th. str .. ct .. r~ i"'P"s~d by t~. oparating 
.y.h",. LEK lil" "~dhu, sucll as Tntinll. ""paet UK I;tot to 
loUo", this sta ... dord. Othn UX fih h" ... dhl'$ ""ieh olu"dy ui~t 
or co .. td b. "'ritt,,,, .. ill .... til. st-andara t-o oU",., LCX filu t-o b~ 
_voobl" o ... d "",rg.a&lo. 1 ... this I<>ay librariu oj UK jitu coula 
ba constr .. ct-ad. BcIc(t,H<f aoc/; UK fila fotlo>.>s th" st-anaoTd, 
diffaunt mod,,[aT UK f,lu co"ld bll joinlld tog.th<u "to form " 
lorgllr UX fil". ""'ich ,s ~"ihd Jor a pIlrticu~(tr application. 

II 1/010 ora r<fadi"g "this doc"""'nt in looulaoJ Jo"" h>a raeo""",,nd 
that yo" saporata tha Appudir containi ... g tha uamplll UX Jila and 
raJllr to it ... you uod th. a.tait-d 4ucription . 

- J -
CHAPTeR 2 

rna K<Y>!Jaroo oparating ,yst_ ""c.uas lEX fihr at -paua ti ..... 
run HIIM, fro," ;nt-"rc"ph, and . ..,ith ~ubroutinl c"U •• 

2.1 P"ru ri .... 

I,. BASIC, ""'.n a "".1' typas i,. a linc to 1Ian9"roo and prln •• 
(RTJi), t114 11=941'00 op<lr<Jting sy$h," trarash:tes til" lin. from an 
ASCII ,tring to an inhrnal r.pru.ntatian. f"hi, intimal 
r4pruantotion i, ra/fl.rrad to (!$ toJ;"niZfl.4 BASIC or sillQ)ly _ 
toJ;an~. 1'1 .. translation phos. is rllJ"rrad 'to ." porn t-i ..... 

UK Jites can ,,44 ... ., J;"yo.>or4s to BASIC. nl ta""niud fa"" aJ a 
ax lit" craatRd ''''If'''Ord indic"tu .,hiell UK fill cl'lahd til" 
hyo.>ord. Si ... c4 th" op"r<Jting .tl/~t.", "'<2y not ,,,,,,., how to propertll 
J><1rJ4 thu4 nOW "~y..x>rdl, tha UK Jih...,y h<w. to pro"i.u 
oppropriah pauing rouhnu. 

2.2 Run Ti_ 

Run ti_ r"f"rs to tlo.! .xoc .. tion oj a to"."izod BASIC progNrm. 
!/han tOhM nJfl.rring to thcl J;.yt.>Ord cr40hd by a UX fill "1'4 
ancountond, th..z opGrating 'I/stlm 'transfllrs control to om 
oppropriat .. "u .. ml>ly ~or.guog" run ti .... rout ina contain"d in thll 
UX fi~ •. 

2.3 l ... tllrc.ph 

mo Op4ratl"g sl/st .... allDt.ls !.DC f; lu to intlrcopt 011 intaust"ing 
a""nt, ~t<Ch as a cotdstart, HE'lL op4rado", Or fila c"""",nd. 1"h .. 
o~r"ti .. g sy$t"", ItIU n.o _thods oj inbrcllph loIhich "'" r .. far to 
CI.t poLhd a"d diuct". E'oUad inbrc'ph " ... abo " .. ""'" as HAND! 
catts (fl.ach oj th .. LEX filils is poHod), ond d;rltct intorcopts 
nJer to th" RAH-baud inhrcllpt "actors >ohich ar .. caU .. d by thl 
;ntlrrupt l.r"jc4 routin.~. 

s..broutints lIIithin UX litu c .... at so bo rlfarrld 'to by oth4r u:x 
fitu thro"gh subroutine coUs. Us""UI/ 'thu4 subro .. ti,.1 calh 
",iU b .. through ROJVSBs. A ROJVSB a~~.,.,s tran'Jlr of co"tro~ i ... 
cmd out of ~..,itching ROlts ond UX Jills. s .. thll Syshm Hooles and 
Honahs doe''''Hmt jar 0 cO"'Plet. description oj h"", T" usl ROHlSB,. 

3.2.1 e .... "ror Or.>ar"i .. w 

Shoo"", bdow, rvod on P"9' :2 of th .. ""''''''l'Z .. ux Jih, is 'th .. g .. n"ral 
Itru~tu ..... Of " UK jit .. , 

~--------- --------------------------~ 
t NEMER (ordu "",nd"torl/) 1 
~--- ---------------- ------ ---------~ 
1 id ..... tificatio .. nwnhu 
1 runti ..... table "ddnu 
1 It .. yt.lOrd tohle "ddrus 
I paru toblc oddr .... ' 
I "rrOr t"bto addr.u 
I int .. rcQpt routinc "dar .. ss 
~---- ------------ ----- -------------- ~ 

I TABlIS (ord .. r """,,,datory) I 
~-----------------------------------~ 

r""tim .. t"bl. I 

~~~:a~~~~· _r""r I 
I :;~~r:"i~:l.. I 
~-----------------------------------+ 

I excarrABLE CODe I 
+---- --- -- ----- - ----- --------- - --- --+ 

codll attri&utu by to 

inhu"pt routin .. 
p<>rsc routi .. cs 
runt; ..... routi .... s 

~----------- -------------- -- --------+ 
UK FlU STRUCTURE 

Noh that th.. oran in th. hGadcr is diffcrent from tha ord~r i" 
.."..~h the t"bl" .. th"",uZ" .. s occur. This is a hi~toric,,~ occident. 
Y""""".r, both ordRrs or .. """,ndatory und .. r tho ~tcmd"rd. 

f1,~ idGn'tijicati"n n"""'or is uud TO distinguish LEX Jilu "ne!' 
ROlfS from ",,"eh oth .. r Jar P''''1",UJ oj R(lJV$1J and "rrors. Chupt(;r 1 
disc" .... s ;dentifi .. r and ot".r numbars uud in LEA fitu. 

Entria~ in t"" r""ti_, J><1rH'. and "_!i'-",ra tablll~ cerru!'<'nd to 
"OC" of-".r. rho: Tw>ti_ tahl .. >n<rps on"-te-o",, ont" the ".yo...,ra 
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t-ab~.. 1'11. lint n IIntri", 01 t-h. poru t-ob~. >nap onto tlo. first 
n ."t-riu in both th. k'yo.>ord .... d rwoti",. tabtu. 

-. -
lInd.r th.1I ,t .... dard, tlo. rwoti .... table ;_diat.l~ 10U_~ thll lEX 
lit. h.ad.r. fh. rlLnti .... tabh li,h a4duuu 01 aH t"-- rWlti_ 
rouh"u in a LEX lih. Til. lint R>o b~tu oj the tabt. 01"1 ...,t 
"c.,~.d Or ufIld by tlo. 0pu'oting ,.ysh"" to tlo. add,.." gi"an i" 
tloa h.adu i~ olllllt by 2. 

By COlWantion, heMt 01 runt-i.... routina, Gra hl'!!OinGted lIIith a 
period. Tlo. r .... ti_ routin. "SPEAK." i" thll • .x""'P~" iltu,tl"otu 
tlo.",. 

J.2.5 Poru Table 

&'angoroo partU ""JI"'Or", craohd b.ll LEX Ji~u aecordi"g to th" 
.. ttr.butu auoci .. t.d .. ith the ~aJo'>Ord. Attribut", indicota 
O>I.ath.r tha ".yword i, .. ,Wlctio" Or 0 doh_nt. Att-ributu lor 
a kayo.'Or" i_diat.ty preca". it, rwtti",., IIOT paruti,.... routi .... 
(u. itor", 267 right ".Jon the lob.l H,.""ak." in the .xtRtrph.) fha 
oparating ,,,,,N,,, it abh to part. lu"ctiont. but requir.f LEK 
Jit", to pro.,ida t"--ir OlIn paru routin., Jor ,tat-._ .. t,. 

Th. porS. tabt. contai", ad"r.u·a, 01 par,. routi ... ,. In tloa 
ttan"or" th. poru tabh i_diataly 10HO<.J1 tha rwtti,... tobh. 
Th. lirst t..>O byta, oj t-h. paru tobt. ore n • .,ar accau.d or un", en" <IS ",ith til. rWlr;.,. tobh th. adduu 01 tha poru tob~. i .. 
th. h.odllr is oflnt by 2. Tlo. antri.t! i .. this tabla corrup:",d 
-to k~Y"'<>rds i .. HI. ASCII tobh ...... s .. attributu ... dicaN that th" 
A"!i'-'<>rd nqui ... s parsing. Th. Parnr doc"""" .. t gillu oddir;onal 
infonr:ati, ... on auigning attril ... t.s and parsi .. g rout-i .. u to coU. 
Th. HP-B5 Alumt.lllr ROn ....v-. .. al {page :/-19 to 5-22} also pra"idal 
""Iul .nformotio ... 

J.2.6 R .. lacation Ifor" .. r 

lIM .. r t-h.. stamford t-h. r.location MOrk.r i_diatfllll loUovl t". 
pars. table. Thil nlocotio .. _rlt.r i, .. n.o bllt. quantity "quol 
to REUfAR, 0; gl.obal .. ddr.Sf. E.,.rythi"g b.fou t". reloco;tion 
MOrk.r in th" ax fih il .. It.ud it ""''',,' to 01' Jro .. ROlf 01" RA11. 
In ROlf th.,. a"dl"ol".s 01"01 obsolut. ""'.r.al i .. RAn tlo. ara 
raloti". to th. ft .. rting "ddc.u of th. LEX Jilt. 

- 10 -

~.2.8 Errar Tobl. 

Th • • "ror table aUo .. , UX filu to cr.at. cmd uu th,ir an • • n·or 
_nag.s. rio •• rror t-obt. foUeNl th. 1r.!f'o>O ... d tabl" und.~ th. 
standord. rl", tobl. ca .. d:f"$ oj a star"ting .rror nlDnb.r and 
.trings ""'iclo d.fin, .rror .... "ogu. Ea~h str' .. g ~arr,spond. tc '" 
su"c.~li" • • "ror """"'.r. In the LCX fil. ""'ampl .. , th, 
"""'{funct-ion ..... If .. nction.'·· .... rOr "",ssog. is g~ .... rahd by cnlli"g 
ERROR lIIith ',....10"",+1. rh. """t ligniJicont bit a/ tI •• lOlt 
"hol'oct,r of QOClo of th • • rror "",sl"'g • • tr'ng, i, :at using ASP 
in,t;"ct-ions. Th. tobl", is t-""",inahd .. itlo FF. Chapt.r 7 
di,c .. ,.",'''''''' to ""'ich .rrornumb.n to UI •• A UX fit", co" .. ot 
ace •••• rror ,.... •• og.t i" oth." UK fil ••. 

3.2.9 Cod. Attributu 

Cod. ottrib .. tu , .... dioter", pr.c.d. t-A. inNrc.pt routin ..... d.r 
t-he LEX flZ. standon'. 1'10. cod. attributu gi.,. 'n/oCMOt-io .. about 
th. LEX fila. Th. oP'"rating sylt.'" has no "'"olll!.dg" of th. co"," 
attl"lb .. tu; th ••• .... ill 0 .. 1", 60 uud by t". UX fila "o .. dt.r.. Th. 
Joll ......... g tobh ducrib.., tt,. usag. of d. bits of th. attributu; 
il a tit il sat th.n tlla cod. ha. the corrupondi .. g ottribuN. 

1---- - +--- - -- -- - -- - - -- - ----- ----____ - -- --- - - - - ---- ---- -- + 
I Bit I ~'criptio .. 
+---- -+-- -- --- - --- -- ------ -- - ----- ---- - --- -- ------------+ 
I I 
I 0 J RAI1c.bl. (bit 2 _st olIO b. utJ. 
I rh. cod • .. ill "un cornctly In RIIJf. 
I 
I 1 ROl1abt. 
I rh. coda ... itt run corr.city i,. ROH. 
I 
I 2 Po.itio .. ind.p" ... d.nt tod .. 
I 

J I1Ilr9.ol-h (bit, 2 .& f .... st allo b. sat). 
rlo.s UX fill ca,.. b ..... "g .. d ..,it" a-"cth.r UX 
Jit.. TIo;s att"ibute is .... t '''1IIpl.hly d.lin.d. 

f UX id.nti,iu n ..... b .. r ind.p" .. d .... t. 
rio. LEX id "an fo. "h<>ng.d bll a LEX filt 
hondrlr ond th. c<>dG ... ill still r .. n c"rnctty. 
rio •• i"'l'liu tloot tho LEX id occ ... n OllLY i .. 
tlo. h.ad .... ond not.."'.r • • 1 ••. 

+-----+---- -- --------------------- ----- --- - -- --- -- ---
CODE ATTRIf!llTES B}7E 

-. -
3.2.7 Il.JIL'Ord Table 

n.. hyword' tabla, Jolt_tng t"- relocatio,. _rltar W'ld.r trw. 
ft4nclare, lish t"- u .. ""jIIo>Or", crao1'ad b~ t"e LEX Jih. na. 
l,ut choroetor i" "o;c" k".!fO>Ord "0S ih _,t- ,ignificGnt bit sat &~ 
t-1u. KAlIJfA IISP i",trllCtio .. , al ,hown ill the e~e ax Jih_ J'ha: 
and of the tabla i, indicatad &¥ FF Ian:. The hfllllOrtl table h 
feord.ad by t'" sCOIVIar!parnr. Eo.ch ,tr,"g in tTl. hyo.>or" tabl .. 
corrllfpond, to on addnn i" th" runt-i_ t-abla, O'ld o..ay corre,po"" 
to .... iuI"r.u i" t"-- poru tabla. 

1 .. th .. abo'" a"''''''Pl. tlo .. lost choroct"r 01 the "SPE/lXH "aJl"'Ord I..u 
its "ig" bit fo.t. Ch.runti_ rout ina "SPEAK." and t"- por,e 
rautin. "SPE/lKII" corrupond to tho." "sPEAll" "ey.lOrd ( .. ath it_ 
tq1pIlOr! first in itf ro.s;po.ctillo tabla.) 

3.2.7.1 K.!PJOrd Siorching 

Hhan th, '.!f.t.", orth1llpts to prOCo.fs a Ir.yword. the parser ,.areh .. , 
eoeh "'.~rd tabla in ord..,. until 0 IIOCItch is fOWld. Tabla 
foorchi"9 procuds fro'" RAJf UX fil." to ROlf l.", Jit., and la,tlll 
to tAa oparoting ... .!fst..", "*.......,rd tables. rr.. parser tr ... t, aU UX 
,ile "-1(';,.:>,d toblef as if tA.y .... ,.. co...:ote"ato.d a"d foH_d b~ 
th.e op<Jrating 'y,t.", tohl.u. 

!At X and xY b .. t..o A......,.,rds pruo .. t .,itloin Kangaroo. If X 
"PPila" i .... k.y>JOr" "toMa i" a UK file b.Jor" XY, tlaa parur 
.. itl MOtch on inp<lt rtring containing XY -to K, 'ubs.q ...... "t parsing 
..ill. ath"'Pt to procus Y (.laich .. itt probably fail). TIw k.yword 
XY "as bG.n "lac"'" out"; til. ",.r co .... o"t occe" it. This 
porticular proble", con lit corro.cNd by pla" ing XY pr.n4ing x. 

Si .. c. tlo. par,.r lIi, .. t ott "'.l/WOrd. i .. a ,i .. gle list, loc"'out.r c .... 
ocCur lItt..>e... ux Jih. Or b.n....n a UX fila ""d t"" opolrating 
,yst ..... 

An '''''''''I'li of tlois proU ..... .. ccu" .,UIo "tlaa "'''.!fO>Ord "ONE~, d.fi ..... " 
in G UX Jile. OIiE lock' out- 011 ERROR; 011 ERROR .... uld not par .. . 

Int,,. choosi .. g "'.J/l<'Ords th. prog..-r .... ,"t &a OI&>O"re of t"i, 
probl"",. 
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Und .... til. Itandord, H" in"t"I'<:'''p-t rOlltin', porI" ro .. ti""s. and 
rWlti"", routi ..... s fatlOfoJ tlte attl'iblLt. "yt. i" that ord.r. 
InNrc.ph art d.urib.d in 'th • ... rt chapt.r. P .. rs ..... d r"'lti_ 
rout in., are di,cu,,.d h.ra; a"ditional in!ontOt-io .. c .... b. lo""d 
in tl,. Pars.r, Int.rpr.t.r, and entry Point doc"">O-ntation. 

~.2.10.1 Pan. Rou-tin .... 

Par:t. routin., 0 ... pro.,id.d for ."ch -'.lfI<'Ord OJIIich is a .tat ...... t. 
PorI. I'a«tin'f ar. collGd at pars" ti_ to t-ra .. ,l .. l'. a USlr input 
i,.-to tok.n$. Hat.. th"t ".yword, d.fin.d by tlo.i ... attriZ,ut., to ba 
flUlction. do not r.qui ........ r .. ritt.n parI. routin.,. 

~.2.1Q.2 Runti_ R" .. tinu 

Runti.... rout-inu ,IT" pro"id.d Jor .".ry 1...lI'-"'r". 80,.d upon -tha 
att-ribut., lor th. "-!J'»<lrJ and th • .... uu of .. pouibl. porsa 
routin., ... unt; .... rouhn., POI' por ...... hl"s Jro ... t-Io. R12 ttoelt. 
Run"ti",. ,.., .. tinu -th ... p.rJorm appropriat.. ...nipulntio .. , an -til. 
param.tQTI and push any r .. u~tt onto th. RI2 l-tock. 
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Th~ oplrot"~9 oy.t~", "'''< t-~ • .: "",thad. oj 'nt~rL~Ft.: a.-nut and 
peu .. a. 

rio" 1':""90roo harcl!.>au is ~o:p<tbr" o.t g" .. <I,-at;n9 '"torrupts Jor th" 
),."yb<>o,-d, the conrporator, the JX'Wcr supply. "nd HP1[.. I/h .. " 0"" of 
th ... , -,,,t .. .-z·"f'ts occur, c""t,-o' i. t,-o.'''J,,'-'-<l:.1 t" On "daCia. 
cont"",,,a in on. ;nt.crupt- vector. TI,,, ;»h..-rupt ~· .. ctors or .. 
'"cot.:.d at th., stort- oj ROlf. Th" odd,-" a .. : 'n "the i'lt"Hupt 
~· .. ctoc. refer to ,"nt .. crupt rout,,,,,., .. .J,id. aT .. ~"'"hd so""'~", .. ,- .. 
.n Mit or 1I1t't. Sine .. flo" inhrr"pt vrctors or .. "' lW~ t1,,,r .. is no 
..... , oj ch"n9.ng Hn, .. ddr .... ,u oj the i"hrrupt rout. ...... 

l'H"ct ."t-"rc"pts orl """ ",,,thod pro."d"d to alto...· Jor !"fur" 
.. :qxtnslon. At or .... or th" .tort of ".,,,,, oj th" int"rrlll',t Tour""., 
u" .... b..-auto" .. coll t" "n int",-c"pt- .-""efor. Eoc" ,nt-"rtcpt 
.-",t-or U 8 byte. long. ona u lo"ated ,n the !frobol area in /fAll. 
H •• • y.t"", ,,,it'ot.'"'" tI •• ,nt .. u.pt- "cctar~ ",ith RTI;.. To ",.,dijy 
I"t .. rr"l'·t "o"dll"g a UX !il" "an £ha"g~ t-h ... '"tu£"pt "ector. 

~.l.l Prohl.",. ""th th,: H~th",d 

II ">OJuT dr<=bac,," ",ith thi. tedH"q .. " i. thot or.:" o"e LEX fil~ MOy 
"'Q on ".t"r'''pt at- ony g"'"'' t,,,,e. COOT':;·.<lt.on in "S."9 an 
,nhr""pt b"h.",cn n...a d'ff"rcnt UX jll"" •• d. ff" .. i-t. 

An<'th"r maJor drat.>bac,," .. th"t ROnlSE ,,""not b .. ... cd ot int"rrupt 
t...... The ROH-'S/! "ode i. nct ...,-."tro"t; ."""""-i,,c intcrc"pts 
.-an oc" .. e ~-Itil" a IN>/1JSE •• "rQc"t'ng. Fixi"g H.i. probl.", i. 
""",l-l" by u.in!' IiAll-b'H"a coa ... API"'nd"" E • ...,hid, conta'''' cod" 
frcm R)·'JSP. pee."nt, 0 P<'J.ibl" upproach. 

Pa"eI- intcr£"pts $ho"la only b" ..... a ..,h"". th" probl"", ot ho"d 
t<-q"'r .. ' it and .. -It"" 'p" .. a .: ol>Joo: .. tcly n"ccHary. In many ca.c. 
a poli. ~d int"'-'''pt could be ".".1 'nJt.oa. 

HAIIDI ,alb or" 9"n"rot"a at ",any intcr",'hng """nis. Eo"h oj th" 
UX fll". p.-c.ent IS p...~l~.d t-o a"t"rm;n" ;J.t CO" handl" or is 
.nhu.t"d,n the .""nt. Th" tIl> ji~" ca,., p"Tform .. paciar 
p'ITsing. mad'jy Irtp«t, and' so J<>rth. l'~cou'" "ad, /IX jll<; . 
p<>H .. a • ... " u}".- to HAlW[ "cns 0< pol/Old .nt"TCllph. l!y 

- H -

HC'Tr 

H"ta,Hall .. the .... t"u.pt- r"ut-i"" ""I! .-.,-'".-rOld t-o 
t-h ,n.t.oluot"", r" .. t.n". lrut,a/i,att",., u 
", .. na",",,-. Thi: nam~ ","!' .t.n l'.,c~..-t u, .,,_ p"rt. oj 
th., doc"'''''''tot.o .... 

HIIN!.lI call< th" int-crc"pt ro"tl"" ... it" t"~ """nt ,,_beT co"to-in.d 
In Rf.> (1 byte). 7" intuc .. pt a-; ...... nt. the UX j.-t ... 1;"",td 
."'''''''''. RO. Ij R..~ do ... n<'t h ..... " th" "t· .. "t n>.ml>"~, the ;ntarc .. pt 
r", .. tln" sh"utd ...... .,diofQl ....... t"r... HAl;PI.s cal~eci qu.t~ oft",,; 
fo'<-"r" t" raturn qUI,,"'!" "p<''' ",,'nteT.'t-.n~ "'''mh ... iH afj"ct 
tha sp"-"a "f -th" ."hr" '1.'.t"",. 

A, "on b" uo .. " .n -th .. tI)-: fit" ":X""'Ple. th .. vat" .. of RO i. 
CO"'P"'ud ",ith th" ""e"t I'.YAA.': (_mutortl. and -th" int"cc"pt 
r., .. -t,,,,, .»naj,ot"iy r"turnr .f Rf-' U "ot no:ct cqu,,1 to 1'.w.4,RI:. If 
th .. ,,,tClu"pt II "oHooa ot 1'.IIAN/f It displ"!,, tI ... "",-Uag" 
. Kongor"" at !f"ur ."n·,c,,··' ana T"h • .,." •. 

Th. HA.'IPW}lag OJ uad to) ind"at .. t" th" "JXrat'-,,? .y.t .. ", thot­
an ",· .... t "",,: .",eeeuJull!" handl.a lJy " ax f';e. rutt,ng () into 
HAJlEt:· 'na,eOte. t1,at the e,- .. ,,-t "''0' handt"ci on& te.",'T,ct.: !"rth"T 
",,<ling. ("l""'-'''g HA.>t[lU' ""'Y 01:;0 co ..... co, r","e,·""t ''1,t .. ", act-."". 
d"p .... a,,,u- or. th" HA.'iI'I,oll. Y..-,t,ntl' 0 t,~ HtWiJiJl ajt;-IT a 1·.~·OLT 
HA.'1I).l ",,-II. jor .::"""l'I .. , ... ,.n pUI'..-n"t a "o~Lltll~ j.t.- fro", b.,ng 
"..rg~a. 

I.. th~ .",,,,,,,,1 .. "I .• " .... th~ ,,,t.rc"rf Tot..t.,,~ ao" ... ",t .. ·t th~ 
HAJi[il..:.~ flil!'. Aft ••• t l"t .. .-,,~ to t"~ o}'Crat:_~" .!I.t .... , pan."g <'f 
ax f.I~ • .. ·,tf. a,a ~ • .,,,t r.IlAl11f C"'1t'"U''''' T/, .. HIlFf'Ll' .flag .hould 
11ft]" l-~ .~t }er ma",>, "j tl,.. , ... t"r,cpt< ,uLl; 0:; c"ld.ta.-t COT 
.",,,,,,:tort SO",," .t ~-o",iG 1",;;, .... t (Ot""r UK ,,; .. ~ 0 cha" •• ot th" 
u·" .. t_ th" .'lA."'~! <!'':-.<:L,.,''t<lt.~" .hL-u~'; b .. ,<'".uited jor HIlJIPW 
,,.,j<lrn>i1t.,, .. -'"r a =I'"".-.}" e:-..-"f. 

Th .. • "hr.- .. }.·t H~tt~.~ """!l oltc. {;,LJ. the Mf". [lRf" •• totu" 0,,4 
t~ .. E T"f"'~~'. 1"1,. f011c· .. ·'''0 s..,..",;:r,,,,,~ '''p'-t o,,a ot./p'-'t 
.,-.".:1,1.",." !"-.,. ... t';~'''-pt T""t:r, ... -_ 

'''J"rT'''g 1"0 n,,, ""oo.r.,.. .0clt U7i I'C., /fll1fVl IS o"tot. l"o 1"":< 
o"d ,all "0"1, UX J.h's int.n .. pt ro ... t'''.' 
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Th. intH •• ting ~""nt: "PO" lo>Itic.t. NANDI ,all .. ar .. g .... rahd arc 
n......b.red. A litt oj HMOl ."~nti "On b. fOWld ira KR/GW, ond is 
nprodl.<,,,d b.l"",. Add"t,ono~ i"jolW>lltion co .. be jo,,"na in the 
HMDI coll and t"" S!Jtttm Hool .. ona Handle .. doc""",,,tatio ... 

+-------~--------------~-------------------------------~--------+ 

I u'~nt "olu •• rror roi .. o" d'.tr. 
#-----------------------------~~------------------~--------------#-

V.MeK ~2 ""n" Ackn"",t,dg" on appo .... P",nt 
V.ACCIt"6 ASSIGNf', "'rong typo }ih 
V.ADDR "S nona PIL: g"t odd ... " jor .. ""no.,,, .......... 
V.MI1I' 39 ""na Formo.t duploy aj appoi .. hM .. t 
V.MIT 36 11On. Proc"., input hrmino:tar in APPT 
V.ALLO 8 AHocat. tok." .,itll ctou ' 56 octal 
V.IIPRC"1 Pra",,, 011. oppoi .. n....nt 
V.APTO 35 non" Start oj APPT c""""",a loop 
V.ARTN 38 non" r:xit IIPPT ....,d. 
V.ASN/I 25 no"e PIL: o.,ig,,11 ... itft d"uicc .. (ltnCI 

V.ASSN 24 "0"" PlL, oUlg"'o hoo,," JOI; I/O ra", 
V.ATIiG 43 non" 1'1"99.1; a .. oppoi .. -t-.. t-
V.CIlliO 50 "0"" DoI .. g cord copy, E~l (nod), £=0 ("'rit-.) 
V.CHAR 56 Chorothr output ... ith .... a.jin"d ROUTE 
V.CHrD 20 CHrDIT: chorach •• aitol; 
V.CWK 34 "o"a Clcc,,"/StoJU'Ztch Inh .... v:pt-
V.COW 0 Colds tort (po ...... on) 
V.CRllH 18 CRUNCH: .. t-o.t of in-t.rpr .. t.r toOl' 
V.DAW 9 noll" D.-ol-loc",t .. to" .... ",ith closs -'" :;6 octot 
V.DrC 1f) "0". Deco"'f'ih to"'on "'itft dass ~ 56 oct-oZ 
V.DIn 11 Di_",sia .. Jor string arroy, 
V.rAW 7 EnL"ro"",,, .. t allo (undcj <I"C"SS _t-hod) 
V.rNDl. 57 "on. rOL output ... ith ,,"d~fincd ROUTE 
V.ERIi 63 ERROR Toutin .. col ted 
V.lTRG 29 15 E:xh..,.ot comparator trigg"r IIl,II2,IIJ 
V.HU 49 60 A jit. C01$01l.d ("". TOKEN to '11""t'jy) 
V.UTY 59 Tro ... lat .. intar"al """,,, to tIT jo"""t- id 
l·.l.OOP 19 PIL: g.t co"trol oJ loop 
V.PIIIi 21 Sta..-t oj PARSER 
!'.PARA 12 no"" 5tTO"g" Junet'o .. porGlDNt.r 
~·.RFTY 60 Tea ... lah LIT jo"""t id to ':nhr .. al 
V.RSTN" RESTEN (R".tor .. • n~·;ro""",,,t) 
v.sur 3 none Goto dup .t.,.p 
V.SPEC 48 60 FH"'PQC .ynt= "rTO..-
V.$Pl" 5 15 lnhrruptabt .. poi .. t ,n prog..-"'" (SIIO/RD) 
V.SRQR 23 PIt, sQt-,,"" requ .... t .-.,.;".d 
V.STAl. 6 non" Int..rp~.tGr ttops (oppo.it. oj V.CRUN) 
V.STRA 22 PARSER: .. trang. dato type 
V.TncK 51 92 To"'" "",d .. "o""",,na .:rt.. ... ,iont 
V.1'YPE 16 T!fPCnr1m4 uh ... ion in rDIT and ASSIGN 
V.UHHD 26 non.. IlSSIGHII, un"'nown data t-YIH 
V.VOLT 62 non~ Volatit" jiZ. purg~ at "",rmstart 
V.JfAIT 32 YAITKY: r.I,,'r.. ""'iting for 0 ""Y 
V.1-l1lli11 1 Worm.tort- (up lr"", a.up .t""p) 

#----------------------------------------------------------------... 

Input' 

BIN mod. 
ORP () 
RQ 

ROHFl. 
ROI1PIR 
TOA'EII 

TOKEN 

Output: 

BIN modc ut-

= Evant numb"r 
=- E~·c ... t numb • ..-

HANOI EVENTS 
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= Ba~" addrns ot thi .. LEX Jile 
= A point<>r to th" la.t- to"",, ... ,al-hd by tI." 

int.'1".-.t..r. Ij TOKEN points to ERO)fJ"K, 
t""n it point. to , byt~. as sho ..... ' 

+--------#---------+--------... --------+ 
I EIIO}fl"K I ROlf HUlIBER I To""" 
~--------#-- -------... - ------#---------... 

, 3 

HMIJUJ =- Ct.ar tc t"..",inat" poHi"9. 
NC''I-3.rC' to contin"a potling. 
Th" d.jault i. to contin",,; nO oct ion 
i .. "".a"d in this ca.c. 

JSB =HMDI 
VAL rVrNIIi 
BIT ERIWR1i 

HIlN[lI port • .. oeh nOH' $ intuupt routin .. t-c a..-t<>.-...in., ;} it- il 
int.'rQ$t"d in th" u'."t r"J"r..-.d to by H'rNTIi. I} non .. o} the 
1Wl"JE el"ou th" NtlHDli> flog then t-h" ..... or ERIiOR1i is 9"n .... oha. 

HIlJIDIO is .i ... i~or- to HMOI .:ri"pt that it dou not 9cncrat. on 
HA."[lIO i. "oU .. d: 

JSE ~HAJ(l'IO 

t-ill £l-TNTIt 
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CHAPTER 5 

Typu of UX FHu 

LEX flou con .>:tist in ROlf or RAJf. 

5.J ROH-Bojod Fltu 

A F'tU9-in ROlf is fonnatt.a "'s '" smaU fa. systo.'" .i",itor to tho. 
.¥.t~m "'"""'.-y. Plug-in ROI1. 0 .... 8K byto.S to"g. 

+- ------ ----~--- -- ----- ------ ---- ---------+ 
I Add .... u It.", 

- -- - -- -- -- ---- -- -- - --- ------ ---- - ---- --- + 
60l'O RI1JIUW--ROIf C~i.t .. nc" Reader 
6002 Flte Din,tory 

UK Fi to. 
Oth ... Fil .. 

+-----------------------------------------+ 
ROH FORHAI 

Tho ROil CII.t.o·nc~ hood"r IS used to i"di"at. t"-ot a ROH is plugg"d 
In. Th., op.ratlng sy.to .. a ... '''''', thot th. harm..aro ..,ill n.VU· 
produco. th" RI1HUW numb.r .,h"n " ROil is not plug9.d in. 

- IS -

Tho. last diuctory .ntry must coruspond to th' t.nt fao in the 
ROH. ThIS is so thot th" .,20 of the und p<>rtion of tho ROr. con 
13" fo .. n-;l. An ond of dlrutory i. ind,ca'hd 1,y""" 1,yt.,: of 0 
fotl"wln9 th~ tost diuct",y ."try, 

5.1.3 The UK Fit" 

ROlf-baud UX lit .. ruia" in tho s..,itchabh pl"g-in addu:. spoCo. 
6000N-7FFFH, Absolute cod .. moey b" ,u.d Gnd ob,ol"t" oddre:us are 
u..,d in the h.ad.r toMo., porH t.,bl., ond runti"", tobto, {Su 
tho no;£t chupt..r for .,riting 1I0H-bas.d assembly l"nguog"'} 

On~ and only one UK fill must b. prcunt in '" plug-in ROlf. Th, 
UK lilo "'''st b, the f .. st f.t. in th, directory, and "ndH tho. 
.tand..:,'; .. ust (Its" i_di(lt<Zly foUo .... tho. directory .,itl> tho. 
follow'''g o.Ic.ptlon, if the UK fit" is absol"h, it mop to.",,,. 
spoc. botw .... n the diuctor, ",,,.1 its .. ll for f",t",ro d'r~ctory 
uponSlo". Th~ Ido'Jtifi.r """,b .. in -tho. UX fito. is uud OJ 0 
"n'.,,,,, Id.ntifl .. r for th. ROH. No o-thu" ROI1 or UX fIt. in th. 
'ysh .. can 1.0,,0 this numbor. 

A IWI1-b"'sod LEX fit .. ",iU r"n in RM only if tho. ccd. is "" •• -tion 
ind"p"nd~o;t-. (s •• th .. s .. cti"n on Hybrid. anj -th. c"apt..- on 
C"d'''g Procticu.) To pro."""t 0 $ystc", er",sh, th .. COP~· bit ir.. tho. 
J.t. oceus by-t .. in the dluctory ."try jor '" RO/1LIX fit" .hould 
"o$Ottoo. 

S.I.f Oth .. Fihs 

Any (lth .... non-UX fil..s may (llso ""PP"or in a plug-in ROn, ~ueh os 
BA"lC prognp,... 1MS1I: progr(J:mS ""'y b. u;uut"d fro.. th. R()n 
spoc., but f,tu "f oth .. r typ<f' In ROn "'''1' o"ly b. eopi.a to RM 
QI1d or. oth",....., s. 'nocc •• sobl. to tho S\I,t.",. Fcr jurth"r 
in/onnaticn "n BASIC program. in RO/1, consult th" 1I'''''g",ro':' lk">C'ry 
/1o. ... "9 .. _nt documIlnt. .4l! fil .. , '''Cllld,no thc L£X fil .. , ~l1t ,",ot 
tho. lo.t f.l .. , must ,"a". 0 byte /(lU"",ing i-t to .. ",:orot. ,t fro'" 
tho. Jo!l0~'in9 f.l... Th .... olu. of this byte is ""doJi,,~d, 

The ehHIe."", is und by th .. dio!!nosti~ R(l/1 ",,,d "th"r prOjH''''''' t-o 
o.ns"r .. th"'t tho. I"lug-in RN1 is .. 'or.l,i"g cocuctly. Unjcr th" 
.t", ... dord tho. chQ~~,:''''' oproorJ ._d'ot"ly follc .. ·.n!! th,' la~t l>ytQ 
.n th" lost 1.10 ". th. Rll/1, n.~ ch.d .. "", " c",mput~d nd, th"t 
0', If b,t o."d-",round-corry sum <:-1 oll oj th" bytu ." t". ;WI'! .. ·ill 
y",td OFFH. 
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5.1.2 Fit. Di .... etory 

rh. diroctory in a ROI1 cons ish af .ntroes i" th" ordu th. fit .. 
"PP"or .n ROH f"lt"",,,d by on ."a-of-dlrtctory "",rl",r. fliro.etory 
.ntru. or .. IB bytu o."ch ( .. .,,,oto.d to DRENSZ) (lnd ",n crrro"g .. d 01 
foUo",,, 

-----------------------------------------------------------------+ 
1 HaMil Offsot Du,ription I 
+----------------------------------------------~-----------------+ 

DR.UX: 0/1 Absolut.. addrus of -th~ file in tho ROH 

DR.SI2 2/3 Siu of tho fHo in byt.u ;nd"ding t"~ PCB b"t 
no-t -tho di"idor byt.. If the .nti .... RO~ is 01'10 

UK lilo th .. n this $;U shoutd b. nO hr9~r t-h"n 
8169d s.:"c .. tho rut if ROft o"erh~ad .. "ch "'s th. 
.xi.t.nc. h~ad.r, d'r"ctory ontry, <VId eh.clu"",. 

DR,TYP 4 TlI)'/Q of fil., ~'U! F4'""iulon. Su XR/GLIJ ClI'Id 
th" K",ngoroo fto .. ory Honog'lIIGnt ao,,,,,,,,nt for g 

ti.t of pcuibh fH~ -tYP"L Th" RAn bit !ha",ld 
b. So.t "'l'Fropri",t"ly. 

+-----+-----+-----+-----+-----+-----+-----+-----+ 
I RM I /lUN I CDT I LST I PU/I I COP I LIN I TON I 
+-----+-----#-----+-----+-----#-----+-----+-----+ 

• , 3 , 
DR.THft 5 Typo. of jit., ... _ "f filo. t!/P" JOT CAT. 

S'" KR/GUJ f"r .. lis-t of >t>Oin/ram~ d.f.n.a 
fit. typ" n_s. For add,t.onal fih typu 
SO" C"st-om Produch In I1or).. .. tlng. 

Fit. Type n""'" byt.s: 

A APPointntGnt 
B BASic 
I LIf type t fi~. 
~ UX fil. 

R ROH imag" 
T TEXt fila 
II IIOLitH. 

Strang. typo. 

DR.DAT 6/9 D",h of crootion in inhrn",1 Xang(lroo 
fo"", (Numb",r 01 "lopsod SQc"nds line. J9OO) 

DR.HAJ110/17 N<=e of tho file right fillO-d .,ith bl",n"'. 
Logitimoto. /ih n""""s "'l'Q doh""in.d by FGETHft, 
Syst"", fi~o .. should hg" .. [""",reoto nomos. 
IIolatit" iilos ",re n"t allo_d In ROHs . 

+- -- - - --- - ----- -- - --- -- -- ------ -- - - - --- - - - -- -- ----- - -- ----- -----+ 
FlU DIRECTORY FORI1AI 

- J9 -

XUIllT i, 0 program .,noel. COJ!IpL<tcs ch.oclr:,wlU of ROHs. It t"" ... ",n 
obsol,.,t" output- fir. fro'" KLINA' o"d prod"cu a CCre: imog" ",ith 
e~"elr:s"",s. XLOVI uorchu jor SSS inttruetions tc ... ploc. ",itll 
eh"c~s"",s. Sine. th~ SSS instructi.:>n g""o.rot"s I""",,[ior eodo, it 
,hould o"ly b" "sod for th,! purpos.. X1r1.::-{]H, a fil .. cont",i"ing 
only 0 SS$ J, c",,, bo. ~inhd such t-hat it- it th. lott- fil .. in g 
pl"9'-in fIOI1, KLOUT ",itt find tho. SSS cod. from KR" .. <:l.lH and ro.ploc .. 
it with a ch. e"'""" thu. g",arontuing th(lt t"" ROH conforms to th .. 
stQl1dord. 

~. e RAJ1-Ba .. d LEX Fit ... 

RAJ1-b",ud UX fit ... • :ci,t jn the sys-to",'s "",i" .... ""'ry. Sine. th" 
Op"rating sYlt-"'" con mo,'o. (Itt fit.,. ",t will, RAJ1-b<>ud UX fHu 
.. "st b .. pos.tion ind"p.ndo."t-. (5... the: nut chaphr.) All 
",ddr.ss .. , '" th, h"ad.r -tabl., r .. ntim .. t",olo, and p<>rso. tab to' a .... 
"",d ...... ["ti ... to t-h .. stad of tho. UX fit., 

~.J Hybrids 

A UX fit. o:.hich ""' .... around in ,,,ulOry Can too d.fficult t" d"bug. 
0,,0. !.'(Iy oround thii probl ... is t.:> do IIIOS-t of -th" d"bu99;"9 in ROlf 
and th." IIIOj'ly tI." UX fit. for RAn; posit;cn ind'f"lnd"nt codo. 
co'", b" run fr"m ROH. To ~o fra", ROlf to fIAJ1 th" lEX fil~ ""It b. 
IIIOd'fi"d S(J that its tablu on uloti.,,, to th" s-t"'rt of tho. LEX 
fit... 

en" eon.'ui.nt ..,."y -tc do this il to itlu.tr",tcd j" the u<Z>rIpt. UK 
litt. BA<;E is th" bOH oddru, .:>f th .. lEX fitQ, .,hilQ RHEASE is 
u~o.d os th. bON of thQ ",ddro.. to/:-l.z f,"'for. REUJAJ;. For RM 
b",ua UK fitu, /l11BA-<::C is madQ th" I""'" "alu • .:>j BASE by r.."",,,ing 
th~ '.q" 0' port "'f th~ lIn"; di, ""'~.. tf!" toblo. odd.,uu 
reoloti"". Also RAJ1 baud filu zh""ld "" .... th~ ~s ",,,d l.OC 
st"t .. "",nts U""-"'Qd fro .. the fiut 'h.>o tinu 01 t". fil",. ROH 
bo."d' lQ.x liles (I ik£ th", ur=pl") I.",,,. af.J",luto toHu s" RffIJASE 
if ut to O. Appond'l' C disc"u"$ 0 "",thc-d fcr 1IIO, •• "",,,t cl UX 
jil .. into 11M. 
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6.1 ROn-baud UX Filu 

- 20 -
CHAPTER 6 

CodIng F.-octICes 

T .. bl" addnuu. pr~c"di"g REUtAR ill ROH-baua LEX Jil... Qr" 
"bsol .. t •. 

A R011lSB ""'Y rIO. uq .... rod to 'aU" $lI.brout,,,,, in (VIoth", UX In. 
or i .. t1;" operating '!1st"",. Bu'Or<l of 1""""'9 <1 pointar to a 
panJ", .. h.- to" ... 6.-""6",, ",},ie" uq'''r~s ,,1I0HlSB. If th" 
para>n"t~r i. j" .. ,..,itchabt" ROlf ,,,,d th" ROlf IS ,..,it-ch.d "ut, 
"'lI-ot ,d dota will b .. una ;,ut-orcd oj th .. pa,·~t<u-. 

A RO}f-boscd u:x lit ........ t- oZ." n"t ""us dot" in ti,. BOH ... I",h i. 
not part "J t"oJ ROI1', Jit ... ~sta'" ,,: .. , .. -thu "u(I is ""d""ncd. 

6.2 IIM-ba.ed UK E,l ... 

A RAft-boud ux fit .. CO" "",p" ~"'''''.I1 .. r (I ,i/ .. b"ZO<..' it in ~ry 
'"''''9''' 'U". IS plsrg"a. Or os c.-""t .. .;1. Op .. .-ot,,,? '!ltt"", fit ... 
o.>hich ch .. ng" ."''' ,nch,d .. th .. '->CrJr.!i l .. , calcpr09. ;aJlt", and 
a""'J.t". 
BeCQ.HC of this ",,,,· .. ,,,,,,t, th" o~rBt'n9 SJlst.", r"quir"s tabL" 
addr •• "'. pu,,,d,ng RlUlAJi ,n RAN-baud UX f'~u to b. u~,,-tiv. 
to t-h. start <>f t-h .. UX f.1.. Thu ~(!" b" dim" by (!ss"",bUng jro", 
B baH addrus of 0 or bll subtracting 0 baH addrtus fro", Btl 
addr.sus '"~ t-h~ tal<I",. In ada,tocn, llX id" ""'''''''''''It- r.q",rQS 
POSIt,,,,, IT,d"p"ndQnt- ccd" , wf,ich odd. 'Q1'u'at oad.t.ono! 
CCn.tHUnt> . 

Int"r"ar tabt", r"'f"r"n(,,;, .ubrout.,,~ Jump=, ana (;TOs ""thi" a UX 
fiZ" ",ust b" ,,,au,,d. In,k:"ng is dan" using ROIIJ'TR, 0 globaL 
lacat.an hohich cont-Bi". t-h" start cf th~ c"rr"nt'll G""ct<ti"9 UX 
fit.. S"".ro1 ""'amplu .. ·,n ;H.uhot-" t-h .. uSQ cf ROHPTR with 
ind"zln9' 

- 22 -

6.2.'1 IY-R"lot-.,,, IIddr .. "i"9 

U .. n9 PC-r"tat."" odJr,,"'ng 'n.Kangorao If d;ff.eutt b"cau=" th" 
PC i. u",j"jin"d ot th" start- oj 0 .. instruction. This is bQco,u. 
tlu CPU <fou not ot""'lIs upd<>h -th" PC "''',,'' On ;nft-ruction 1$ 

.. """utea. AU Caproc.:>rn CPO inst-ructions ",,"ntoin On amo,,,,t- to 
upelot. th" PC in tit .. N-rorgist"r, a sp",.a' 'I-bit (ou"hr. 
"""""".·"r a byte oj om in,tr .. ,·tio'; OS f"tdH,d. tl,,, N-r.gi.t"r: is 
incr"""nt.d. I1(Ht i",tr .. ct,,,,,t ",ill odd N ta t-h~ PC, ct.oc N ond 
e .. tp«t th. PC to t/:Ut f, .. , /:-afou tit. n."t " .. tc""tien it fatehad. 
NO"G""t, th~ j.;>I[Ok .• ng sp.-ctot cL,,~s oj ,n.truct,or .. do "ot .. pd'ota 
t-I;. rc: ARP. 0/;1'. IXE, ICE. and CU. An othor i"str .. "t;ons 
upaoNI th .. PC, b.d H,,, prcgr"""",,r cann(lt a'S'""o thot tho tha PC i~ 
not .. pJot.a alt .. r " tp<c<ol cl" .. instr .. ct,,,,,. Th .. is b.c" .. ta an 
'nt"crupt ca" "ccur .,h,ch .,tll "pdat" tha PC. 

Thu<, th .. prog .. """",. """st Ontuc" tltot th .. PC is updat"d t-a ut. 
PC-uloti,: .. adJCU1."g. Tho NUl' instructi"n It "s.J"t Jor thit. 

1;;'2.1 E:r.a:mp~ .. 1 

WHO R20, "'ROIfPTR 
SBJ1 R20, ",BASE 

JSB X2.0,DE$T 

LDI1D R30 ,H2O ,TABU 

WHO R22, ",ROIfPTR 
JSB X22, WEST-BASE) 

DEST POI1D R2,-R6 

WHO R24} :IWI1PTR 

- 21 -

(;ct -th .. ~tart of th.;J LEK fa. 
H"", R20 iJ GIl indu t" .... ",ith 
.-.J"'-'"e" -to ot""'r ~ab"h ill 
-tho UX Jit .. 

TABLE is on inhrnal doto 
tabt.> "'ithi" th.. UX ta. 

pop th .. r.t-urn addusJ; 
thu "",J; •• th .. ab"" • 
..... brouti". jump i"t-o a GTO 

sm R2f,=(TAELE_BASE} 
R24 n"'" po;"t-s t-" the 
start of the TABU 

Alt.r.ng th" siu of 0 file .,iH ca .... ",""11 .. ",,, .. t of o-th.r Jit", 
kri."h .. Sid. aft-e. -th .. "ltu .. d fih. Ro .. tinu ""';ch attn file 
siu should b" caH .. d us;"g ROnJSB, ""'ieh .,itl ou-tam<lticoUy 
t<pd"t" it-s r .. -turn oddr.H "nd R011PTR -to c0"'P""s"t" Jor -the n"", 
~"eat,on oj 0 UX JiL". 

- 23 -
CHAPIEII 7 

Do "ot ti"'f'ly oHi9n 0 numb". oj yo .. r choie. to " LEX Jit. you or. 
"'riting. Each UX Jit .. ,,"""'.c rh""ld r.J.r to a uniq ... UK Jit. 
in order -to avoid c""flictl and a possible ,oJtwa." e.os" in 
Kan90coo. UX Jit .. idantiJi .. c " ..... b"rs or. assign.a by Custo," 
Product. in l1osJ.."ting. Id.ntifiers availob! .. Jor ."'p.,.i_"t-ol or 
"n-c.L"o",d UX jit .. are 100' to 191JD. Undac th. UX Jit.. 
standord, .cror numb .. rs ",in rang" fro,," 150 -to 255 jer aLL UX 
fil., . 

NOMAS 
Not MAnuf.lCturer supported 

rec1plent agrees NOT to contact manufacturer 
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APP£lWIX A 

Erampt .. IiOlf-bllud UK Fi h 

KItRI1A 06/09/112===================,,=== ====-=-=== =,,=,,=,,=,,===,,=== == ===== == ====== == 
!TEtt LOC OBJECT CODE SRC=B/)&£KA OBJ=BV'f.EXA 6/J4/1982 9:51 IIl1 PG 2 

34 6016 
34 6016 
35 6016 
35 6016 
35 6016 
36 6016 
37 6016 
38 6(>J6 
39 6016 
40 6016 
40 6016 
f1 6016 
41 6(116 
f1 6(116 
42 6016 
f.3 6016 
44 6016 
45 601fi 64 00 
46 6018 20 60 
47 60lA 2C 60 
411 6(11C 24- 60 
49 60lE 37 60 
50 6010 60 60 
51 6(1<'2 
:';2 6022 
:>3 6022 
5f 6022 
55 6022 
:>6 6022 
5f 6022 
57 6022 
57 6022 
57 6022 
56 6C'22 
59 6i122 Be 60 
606C'Ul"IM 
61 fi'26 
62 6026 
62 6026 
63 (;026 
63 £(1;>6 
63 (;l'<.'fi 
6f U;>(; 
65 f:0;>f. 5l' 60 
f'f (;0;>6 91' f.C 
6f 6,~2A Fr rr 
(;E f'02C 
&9 f'02C 
70 /'oO;>C 

I.£XEXNt Add .... ss TaH ... 

•• u ...... • ....................................... HU. 

luid .q" 0100<1 
• rr""", .q" 015(1d 

; Th. id oJ t-h .. UX Jil 
; Starting "rrOr ,,""'~"r . 

••••••• • •• •• •••••• .,u .................... • •••••••••••• 

LEX r 1 L E HEA{lER 

............................................... H ...... 

do! luid 
d .. J (Tlmtab-nnbllu-2) 
d"J (I,.oll ... rd-nnbau) 
d .. J (pcr~tab-""bau-2) 
<1"J '.rn»,g-nnbIlH) 
d .. ! (intcpf-nm,llu) 

• A,s,,"'t.ty-t;:m~ b,u .. add 
• rom,"'. 'oIIqu (I' Jor RAJ! 

Numb .. r oJ th .. UX !it 
AdduH oj nmh_ tab 
Addrus oj hylJOrd tab 
Addr .. s. oJ l"'rf" tabt. 
Addr .. ~s oJ .rror tabt. 
Addr. oJ 'nt"rc,,/,t cod 

• Not" that t-h" oddruHls oJ t-h .. R" .. time a .. d Pors 
• tabt.. an <>J!ut- by r.,.,.. This;s b .. co" ... th" syrt. 
• ",itt ign" .... t-h .. !,-rsf tat.[e ""try in thou t-abt..-

.................................. H .................. . 

..-.... tal-

RUHrittE 

d .. J (SpilO".-nnbIlU) 
deJ ,.rn,.-.-nnb"u) 

PARSE 

d<>J (Spila~./II-m·ou I 
d<>J (ern.rf!-rn>ba,,,) 
do! R[l.JfAA 

r A B L E 

TAl' L C 

Addr. IlJ ""r .. -t""~ 

Alt ItC",' above REUtAJ; ",~,t b .. ildd..-c,,~, only. 

K/IRHA 06/09/82=,,== ======,,== =~ ===== ====== ======= ==:z-~.&=.= "'=" =,,= =z-=,,== == :=~Z== 
ITElf l.IX OBJECT CODC SRC=BD&£JiA OBJ=BIJ'I',£XA 6/14/1982 9,$1 Al1 PG 1 

=============-======,,=======================-========================-z-=====-==== 
Cr<=pt. fIX !ih 

2 0000 
3 0000 
f 6000 
f 6000 
5 (;000 
6 6000 
1 60011 
8 6000 
~ 6000 
9 6000 
9 6000 

10 6000 
11 60011 
n 6000 
13 6000 
14 6000 
15 6000 
16 6000 
21 6000 
18 6000 
19 6000 
20 6000 
20 6000 
2J 6000 
21 6000 
21 6000 
22 6000 
23 6000 £3 Ie 
24 6002 16 60 
25 6004 EC 00 
26 6006 OD 
27 6007 4C 
28 6008 90 B3 F3 911 
29 600C 
30 600C fC 45 511 45 
30 6010 511 41 4D 20 
JI 6014 00 00 
32 6016 

cbs ; Uud onZII Jor ROlf 
Zoc SOOOH ; Uud onZV Jor ROlf ....................................................... 
A$SEIfBLY INFORIfATION 

Not" the CIlU!U[ uu oj uppI'r cmd to,"",r C(II. IUlr". 1 
uu "'f"Po'rcO"u to d"""h .:w:hrnat ",,0' globaZ z-ymboLs 
and decZand o1ltry point-~. 

............. uu .............................. u ..... . .. , ERRORR An Error reporhr . .. , NUHVA" Par,.. .rpruz-ion "/pro&post- JC .. , ONE8 Pop binary" Jro,," rI2 O"'t r ..... tim .. , QUTCHR Output 0" cPlr to" oH di,p dIi1.vie .. , Sf SCAR SoJ" sCan routina. .. , SYSJS8 Sa!" """Y to cat! 'ys't.",. .. , UNSEE OK to ctQllr LCD rout ina. 

tyZu .,0 000011(118 R011, Pur9", Cop>J, Toka". 

•••••• _ ................................. u ............. . 

FiZ. Directory (UnO' onty for ROil UX !itas) 

............................... u ..................... . 

d., RI1JlEIW Y .. ~, tPl"r .. is a RON. d., bstrt &ginn'ng o! lAx/tt •. d., (Zr.nd-trstrt) Siu oj JIZ,. 
00' tyler 
00/ TYNIIX LEX JiZ .. in RAlt. 

." 90H,OB3H,Of3H,9AH Do" in uc sinc .. 1900 
05/18/92 16:28,00 

, UXEXAIt Fit.. n"",,,. 

d·l 'OJ .nd o! dir.ctory. 

KARI1A. 06/(l9/82===========-==:c========"'========:==:===~==-=-:====-=====>c=======-="'= 
ITEtt LOC OBJECT CODE SRC=BDUXA 01lJ=Bll'T'[XA 6/14/19112 9:51 Al1 PC 3 

Data Tobl~s 
72 602C 
72 602C 
73 602C 
73 S02C 
13 602C 
U 602C 
7fi 602C 
76 602C 53 50 45 fl 
7/'0 6030 CB 
77 603J 45 52 52 4F 
77 6035 D2 
78 6036 FF 
79 6037 
80 6037 
80 6037 
81 60J7 
B1 6031 
81 6(137 
112 6037 
83 6037 
Sf 6(1.J7 96 
85 6036 73 6E 72 72 
85 603C 79 20 63 68 
85 6040 61 72 6C 69 
85 6044 65 AI 
S6 6046 60 61 6C 66 
86 604A 75 6E 63 7f 
86 604E 69 6F 6E 20 
86 60.52 611 61 6C 6& 
86 6056 75 6E 63 74-
86 605A 69 6E 6E AI 
117 605£ 
1111 605£ FE 
89 605F 

.··.· .. ·· .. H.·.· ......... ·· .. · .... ···· .. ····· ........ . 
KEYIIORD TABLE ....................................................... 

""yu..-d 
<up 'SPEAK' 

asp 'ERROR' 

Invo"in9' 1o."Y""'rd /Ill. 

In"ohn9 k"yo.>Ord (/2 • 

End of k"j(hlOrd t-O"bl". 

..... "' ........ u •••• H.U ............................ . 

ERROR IfC$SACES 

..... H ............................................... . 

asp 'sorry chart ... " 
1st .. rrOr ",uscg" n""'" 
ErroT "",sa9Q "TrnlL", .. 

asp ' .... IJ"-"ct-ion motf"-nctcirm!' 

• Hot .. that- abo., .. is t-h" long",t disployabt .. "rror RUg. 

vat iJ End <>! ",ror ""'Hllg"'. 
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KAA11A 06/09/B2~z=~ ",~::~=e:,..= :::===-= ==::" ======:== === == == ==: ""= ==:: = =:: = ::==::= ==::=:::: = 
lTEII we OBJECT CODE SRC=8DUXA OBJ=Blff'£YJI 6/Ui1982 9:~1 AJt PG 4 

91 60$F 
Code Attnb"to. ....................................................... 

91 60$F 
92 60$£ 
93 60~F 
!H 60$£ 
9$ 60$£ 
96 60~£ 
97 60$£ 
98 60$£ 
99 60$£ 

100 60$£ 
101 60$£ 
102 60~£ 
103 60$£ 
104 60$£ 
10~ 60$£ 
10$ 60~£ 
10$ 60$F 
106 60$F 
107 60$£ 1£ 
1(>8 6060 

CODC ATTRIBUTCS 

n •• byte i ....... d'at.tl/ p~.cudin9 the 'nterc.pt cod. i 
th. cod. ott,.butu byh. This byt. sU!'P!iu i"Jorma 
tion about th. cod. uud on this UX Jite as jollol.n 

t) = RAIf,;,bl.; bit 2 must otso b. ut. 
1 :: ROl1obZc 
2 '" Positicn-Indepcnd""t code 
3 :: IIU90bt. 
f = UX 10 Independent code 
$ '" (ruerv"d Jor Jut ...... uu) 
6 = (ruen,Qd Jor Jutu ... uu) 
1 = (r.ser"ed Jor Juture us,,) 

............................. H ....................... . 

byt 000111118 ;AH oj the abo"e. 

KilGl1JI. t)6/t)9/62 = == == ===== =="'= "''''==::= =::" == ==='" == ,,=,,:: ======='<=== ==== ============= 
lTEtI we OBJCCT CODC SflC=8DI.rIJl OBJ=BI71.EXA 6/14/19B2 9:~1 AJt PG 6 

Pa.., .. Routine • 
1$;3 608E 
15.7 608B 
154 6t)BB 
1M 6068 
156 6088 
151 6t)6B 
158 60BB 
159 60BB 
161? 6t)8B 
161 60B15 
162 6088 
163 6088 
164 60BB 
16$ 60BB 
166 608B 
1(:, 6088 
166 6088 
16~ 6068 
169 6068 
169 60813 
170 6088 
171 6068 
171 6088 
172 6088 
17:; 6088 
174 6088 
11~ 608B 
176 608B 
177 60B8 
176 60SE 
118 6088 
17E 606E 

....................................................... 
PAR S C ROUTINCS 

I"put: (Jro", sconnar) 
bin 
rIO = Pe;nhr te ASCII hxt '''p"t. 
rH = Re"> to~."" "..,ml.~r. 
r1$ = 0 (jor ",,,!tibytQ aads). 
r41/42 = 1\.>c> Byt" Ron .a n"",bu. 
rf...~ = RO.'1 to!.."" n"",b<lr. 
r47 = Primary Attribut<!,. 

Outp..<t: Th" RI2 ; .. £r"a<'1>.g stack ccntoin. the tc1.en .. 
~orrcsp<>ndi1>.9 to tI •• 1."ywcrds i" thu ,it". 

• NOTE: Th" abcv" reg •• t.r. must b" ,orrect on .xit in 
• addit.o" to "",'nta,ning r4-lJ, rJ6/17. 

u ............................... H ........... u ..... ** 

Pou" on" keyt.><>rd ",ith no param<llterL Put the to~en 
onto n,,, r-J2 :<tac~ ; .. ',",cr"".ing addresses as ,allo'N 

r-J2 --~ 

ROil .. ",itch tok"n (CIIOHTII) 
10 nl"""u oj this UX Jile 
Ord'"ol oj ~OrrQSFo"d'n9 k"\lW<'rd. 

.......................... •••••• ................... u •• 

179 60B8 s~o1.1t 
180 f088 42 81 ..0 B2 
IB! 60BF (12 C6 95 00 
1112 fC'9j' Cl FE FE 
IB;! 6Q96 FQ OD 
1B4 6Q9B 
!B~ 60911 
!t~ 6098 
nf 60PB 
lBt' 609$ 
Hf f'098 
1'7 61'!iI$ 
18f f,~"& 012 Bl AJ 62 
1 f9 609~- 1'2 Cf 9S 00 
:9, f·O'!" tT Ff fF 
191 60112 rr £F 
192 (·t)A5 
193 (·(>A5 6C 06 CJ 
194 6[.AS OJI C5 
19[ (,OAA 9£ 

pu.""'" 

Eo:J"d r2,=ROI1PTR 
isb x2,(pute:x-ba''') 
';sb =SFSCAH 
';MP pus""" 

Fetch b"u addrus. 
SO"" lQI s",.tch to1."ns 
Get n .. rt toJ.."" sa,ety. 

~am.I r2,=ROI1PTJ: .. r"tch 60 .. oddru,. 
,,<b :r2,(pr$I":r-~·a.e! .. $a,'~ t.l' .L.,itc" tokQ'H 
J'~. =!>'·FJ!i1' : Pr"H(ln, g~t a n"",erIC 
d~J NlJlfVA~ QXP:-... s,,,n. f'C,tscan. 

pc>n<! r~f,-r6 
p, ..... a r54,#rI2 

"" 

; eet lQl' u,itd. t",~ .• ". 
o"a put th .... onto r12. 

KARI1A 05/09/B2:======:===:=='"=..,:r,,~====:::======::===~"'=z=z"'''z=====:=:==~=~..,,,,==. 
IT£tI LOC OBJccr CODC SRC=BD&£XA OBJ=8lH.EXA 6/14/1982 9:$1 AM PG $ 

============.::=====::=======I:===:============~=====::===========:============== 
Intercept flouti". ".H 

lIt) 6060 
110 6060 
111 6060 
112 151'60 
113 6060 
1101 6060 
11$ 6060 
110 6060 
111 60150 
118 6t)60 
119 6060 
120 60150 
121 150M 
122 6060 
123 6060 
121 150M 
12$ eqM 
126 606t) 
127 15060 
12B 6060 
129 6060 
lJO 6060 
131 6060 
IJ2 6060 
13J 60150 
134 6060 
135 6060 
136 6060 
137 Ci080 
138 6060 
138 6060 
138 6060 
139 6060 
Ht) 6060 
III 6060 
If2 6060 CB t)1 
113 6062 £6 26 
114 6064 5£ B1 A3 82 
14$ 6068 
146 6068 IE C6 CB 00 
If7 606C 48 61 6£ 67 
141 6010 61 12 6F 6F 
141 6014 2t) 51 14 20 
147 6018 19 6r 15 72 
147 607C 20 13 65 72 
147 60St) 76 69 6J 6.5 
141 60S4 21 
14B 6t)S$ 00 8A 
149 60111 CE FF iF 
1$0 60BA 9E 
1$1 608B 

196 60AB 

" ......... u ......................................... . · INTERCEPT ROUTIIIE 

The inhrupt routi .... ""'lI tra",h: rO-3, arp, drp 
and C ngil.tcr, and l.tatul". Sinca NA}lD1 ' .. 1.011 

oM rut-orcs the", On the rtI I"tack, thay ca""ot 
b, used "a pass O)ut- par_ter,.. 

Iwpu.h: 

bin 
d<p 0 
.0 
(ROI1FL) 
(ROlfPTR) 
(TOKEN) 

'" CV8 .. t .. ..",b8r 
= Ouplicot. copy O)J 'llut nlDlllllr, 
= Bau .. ddnss O)J this LEX Jil •. 
~ A poinhr to tl." tost- to ...... to)tted b 

tl. .. intu-pr.to&r. IJ it if EROIUK, the 
it poi"ts to) Jour bytu as sh"",,,, 6.tow 

+--------~ _______ -~_ -- --- -_ + _____ --- -I 

I EROHTK I ROH NUMEfI I To~... I +-- ------ -1- ______ • -1- ___ ____ + ________ + 

TOKEN + 0 1 2 3 

bin 
(HANoLD) " dear ta h ..... inah polling. 

non-~.ra t-o continui poH'·ng. 

•••••• uu ••••••• u ................................... . 

intcpt 
drp !O 
cmb st), =V.IMRH 

'"" tdmd r36, =1I011P1'R 

; Era", $COn"Qr. 
; Is it a _ ..... start? 
; NO! 
; Load "'y 6asa address. 

:x36,(lnQsaut-basa) ; T .. U usar abOllt it. 
'Kangaroo at your s,rl.O;c.!' 

crtJ! 
=UNSEE OK to wadi spt0.\l. 

KAR11A 06/09/82=======================================",,,======,:=============== 
lTE:11 LOC OBJECT CODC SRC=BD&£XA OBJ=BlA£XA 6/14/1982 9151 An PC 1 

==================:=======,,==============:~=========================.::======== 

198 60AB 
198 60AS 
199 60AS 
200 60AS 
201 60AS 
202 60M 
203 MAS 
2046MB 
205 60<48 
2(16 60AB 
2076MB 
2t)8 6MB 
2096MB 
210 60AS 
211 60AS 
212 60AS 
213 60AB 
2Jf IIOAB 
215 60AS 
216 MAS 
211 60AS 
218 60AS 
219 60AS 
220 60AS 
221 60AS 
221 60AB 
221 60AS 
222 60AS 
223 IIOAS 
224 60AS 
225 GOAl! t)6 E3 
226 60A[l 60 A8 B4 
227 60B(> 6C 21 A1 
228 6083 6f) 06 E$ 
229 60B6 4C E4 
230 60BS 42 C$ 
2J1 60M 9C 
232 60BS 

• ....... *' .... , •• ~ ...... u ................ u .......... . 

Pushes th~ LEX toke"l. o"to R6 0" entry. 

In: DRP 2 
r14 "LEX tolr.". 
r41/42. = UX id n"""'er, 

OtJ.t .. 

ROIt "",itch tohn (EROlfrK) 
10 nwnb.r oj this ax Jit. 
Ordinal oj corresponding "'eJl1oJOrd. 

" 
Trashu: R2/3, R$5/$7 
CoUs: non" 
Errors: nOl\e 

• Thi$ routin .. is n .. cIIsary to "",1." this t .. :x lill ind~p 
.. ndQnt 0' the LEX Jite n"""'er. Thi. olto"'s LEX Jit. 

• to c"ang" ",umbers ""''''I cop ... d ,ro", ROIt ta RAM. Til 
• US.r s;mpty caHs tllis rOlltin' on .. ntry to th .. pors 
• codQ, and mov", th" tok""s Jre"> the R6 stock to til 
: R12 stack beJore r.turning to the O)pcroting s.\lsh,,> ....................................................... 

Jrp .'2 
po-md r2,-r6 
tdb r$$,=EIIOlfrK 
tdi>. r56,r41 
pt=<l r$5,"'r6 
puM r14- .... r6 
pwnd r2,-I1"6 

"" 

Fco,," cott .. r. 
G .. t- r .. t-ur" address. 
[.ood switch toh". 
F"t,h LEX i&ll. 
Sav" "'" both Jor tot.r 
and curr"nt to~e" also 
Sa"e otd r .. turn oddr .. s 

HP-75C Description and Entry Points 



KARHA 06/09//12:,.:""=.:=.:=,, ~ "'==:"" "" =="=,, -= =.: ::,,== ===== ="" ==== == = = ,,== ===== ==.: ====" 
lTEI1 we OBJECT CODE SRC=BDMXA OBJ=Bl1'.EXA 6/14/1982 9,51 AJt PG II 

239 60BS 
234 60BS 
235 60BS 
236 60BS 
231 60BB 
238 60BS 
239 60BB 
240 60BB 
2'\'11 60BB 
242 6088 
24-3 MBS 
24* 6088 
2'\'15 608B 
246 60BS 
291 60BB 
241 !l088 
2'1'17 608B 
UII 60BS 
249 608B 
249 !lOBS 
250 6088 
251 60BB 
252 6088 
253 60BS 
254 60BS 
255 6088 
256 6088 
256 60N; 
256 608B 
251 608B 
2511 60M 
256 60B8 
259 60BB 
260 6088 
260 60M 
260 60BB 
261 60BB AI 
262 60BC 
263 60BC 98 
264 60BiJ 

RWlt."", Rc>utjnU ....................................................... 

255 50BiJ 81 .0 82 
266 60CO 10 C(i C8 00 
267 60C4 41 12 66 21 
251 50C8 20 41 12 56 
267 60CC 21 
258 60CD 00 SA 
269 60CF CE FE FF 
210 6002 9£ 
211 60[!3 

RUNTIHE ROUTINES 

Input: UD 
drp 20 
d. 
," ,,. 
," 
(ROI1PTR) 
(TOKEN) 

= po .... hr 1 byh pa~t C"urrent tok." 
" o~roho .. ot It-lick p", .. ter 
• If",h""o ,t-oh byh 
= ~ontoinl ,ton Jtf3.g 
= bou "ddrau oj t-hi, UX ,ita 
'" fCl7>O<l al Jor pors. routi .. es 

Th" r .... ti ..... ro"t;",u ,"Ult _intoin th. int.grity 
oj ragi3ferf rf-13. r16/17 

........................................................ 
lOO SPEAX cer> 

O"tput 0 siny .... uag. to oU di,ptay dOl,ieu 

1" = nono 
O"t, ",",$log" 0" disptoy d."icu 
Colts: ,"OIOUt 

....................................................... 
• TI,. ottrib"tu byt. ",,,st iM1>Qdiohty pueud the 
: runt;"", cod. for that I.ey"",rd. 

... u ................................................. . 

byt 241 

bin 
drp 120 
lama .-2t1, ~ROI1PTR 
jIb x2t1,(molc"t-bale) 
aJc 'ArJ' ArJI' 

deJ erLJ! 
JIb =UHSEE 
d" 

StafQ""""t-, THEN OK. 

Sysh'" ... teud ;n BCD. 
Sysh'" sUPFI,~d ORP. 
Ftteh my bau oddrul. 
Output th. ",ulog". 

Output EOl soqu.nc •• 
Unduptoy when do ..... 

KARI1Il 06/09/82===========.:===================,,===-=-=,,=====,,:: = ==:::::: == ========== 
ITEH LOC Ohol£CT COVl SRC=BDMXA OB.l=BmEXA 6/14/191>2 9:51 AJt PG 10 

Ht.out -.~~~~~ .~~:!~~: .;~~~~~~:;! ......................... u .. 294 60Dl 
29f BODE 
295 500£ Output a _ss"9" t-o d,~pt(Zy a."v;CQ$. 
296 60Dl 
297 60DE Co~t'ng I.quene.: JSB =hESOi.lT 
2911 MDl ASP • ...... og.· 
299 SODl 
300 60DE Inp"t-~: BIN 
3D> 60DE l1ulf3.g. bytes foUo ... ,atl ""th high 
JOZ 60DE bit- s.t on t"~ f."ol ,haract-"r. 
30J 60DE Output: l1<Iuag" on th~ al~ d •• play d~l·;C"" 
J(if DODE Tro.h •• : StotUI 
JOS 60DE Ca~l<: cqrCNR --~ Do~s ROH s..,dd" ng • 
J(lS SOD£ Erro.-~: 
30S 60DE 
306 60DE ............. H ........ H .............................. 

307 60DE 
308 600£ crlfl .,. 800dh ;CRLE ..,it-h t-u"",inator. 
309 60DE 
310 60Dr _.out 
3J1 50DE fO 06 ES pumd rO,"r6 ;Sr.w. u .. d r.gut.rL 
312 50£] 42 <5 pumd .-2,H6 
J13 60E3 58 E5 pumd rJO,+r6 
314 50CS 115 F8 FF ldmd r30,X6,(O-8D) ;F4tch ""'Hog" oddr"" . 
315 60£8 5A C4 pubd r3Z,+r6 
316 60lA loo:!, 
317 60IA d", '32 
318 60EA 18 EO pobd .-J2,+.-30 ;G~t n.xt ~hr; bump ~oU" 
319 60lC 9A •• d ;5( ... " flag< . 
no 60ED 84 '" ," ;Ct"or I1SB. 
321 60E£ 86 L,' ," 
322 SOEF CE FF FF jIb "OUTCKR ;O"t-p<.t ", ,horoet".-. 
J23 60F2 9F pod 
324 6Qt3 F5 F5 ""p. 
325 60F5 SA. 06 E2 pobd rJ2,-r6 ;R",tor. us<>d rQgi.t"rs. 
326 6(lFB 58 117 Fft FF sbtd r30,n;.(0-8dl ;S<lJ.'. n" ... r.turn oddreu 
321 60FC E3 pornd r30,-.-6 
328 60FD 4Z £J po...a r2,-.-6 
329 60FF 4b E3 pornd .-0. - r& 
330 6101 9E "" '" 6102 LXQ"" fin ;End oj fil •. 

KAR/1A 06/09/82-= = ====".:====,,="':~z""~ ... ",'" =~ ==="=:~ •• z.~,, ... zz~~" ""=,,,ZI :",,:,,==e= ==" 
ITlIf LOe OBJECT eODE SRC=B/)UXA OBJ"BPl'J:XA 6/1f/1982 9:5J AJ1 PG 9 

213 60DJ 
213 60pJ 
274 6003 
275 50re 
276 60re 
271 5003 
278 6003 
279 60re 
280 6003 
281 6003 
282 6003 
283 6003 
284 6003 
285 5003 
285 6003 
285 6003 
286 6003 Al 
287 60M 

Error 

288 60;)4 CE FE FF 
289 60Ul 50 3C AD 
290 60DA CE Ff Ff 
291 60{lD 9E 
292 50DE 

- RQports th. ~~~IJi.d .rror ....................................................... 
R.port th • • rror fpedJi.d f3.Jt.r til. "'~rcl. 
Noh t-hot- o .. ty the h,nt 'ign'Ji~o .. t- byt-a ;, und. 

In, RlZ poi .. h to rw.ti_ par_hr ftod •• 
In th,: con (11\ 8 &yh .....",z"or it .ZJ"IC"ted theu. 

Out: Tho orrOr tazt on tho di'ptoy ~"i~u. 

CaU.: ONES, ERRORR. 

....................................... 0. ............. . 

byt 241 

jIb ",ONEB 
ldb reO,r'i'6 
jIb .:ERRORR 

,'" 

; StClh_"t, THEN OK. 

I Me I '" binary" 0 .. r12 
; Set up .rror nWlObor. 
; Output t-hat error. 

KARI1Il 06/09/112========="====e="=,,,,,,=====================================:===== 
SY1fBOl. VA.WE TYPE COlJNT 5y...r:.,,~ Toble 6/14/H82 9: 51 A11 PG 11 

BASE 
CRLE' 
EROnI'A' 
£RRH..<;G 
ERRNUtf 
lRIWRIl 
ERROR. 
ERRORR 
FF 
INTCPT 
KnllRD 
LEXW 
LXEHP 
lXSIkT 
If£Scm 
N!!H1'A" 
OH£S 
WreNR 
PAA'" 
PRSU:X 
PUSHNE 
REV""' 
Ri1PASE 
RH!llAlJ 
R011PrR 
RUHTAB 
SFSCAA 
SPEAKII 
SPEAK. 
SYSJSr 
nux 
rYHIIX 
UNSEE 
V.WARft 
l,,0001 
rtnO(l4 

6016 
8MD 
OOlhl 
6037 
0096 
6098 
60D4 
FUF 
OOFF 
6050 
602C 
OOM 
6102 
6016 
60D£ 
FUF 
FFFF 
FUF 
6026 

' ... B 
6MS 
FEtF 
0000 
lCEJ 
82" 
60U 
FFFF 
608B 
50SC 
UU 
0000 
004C 
UFF 
0001 
DOEA 
MBA 

Lel 
£Qll 

GEOU 
LeL 
EQU 
leL 
leL 
EXT 

GEO" 
lCL 
leL 

"" lCL 
leL 
LeL 
EXT 
EXT 
EXT 
LeL 
leL 
leL 

GOAD 
EQU 

GOAD 
GOAD 

LCL 
ElIT 
leL 
lCL 
EXT 
EQU 

GE"" 
ElIT 

GE"" 
lCL 
leL 

1 
1 
1 
1 
1 
1 , 

1 
1 
1 , 

1 
f 
1 
1 
1 
1 

", 
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/(ARnA Of?>/ 09/ B2::: "'"~ '" "''''' ,,,,."',,'" === =====,,= ,,=== c==.:"" "''''''' = =" =""$ c==: ==========Z=Z& 
NEADING Tabl~ o! Con't .. nts PAGE PG 1Z 

===0--,,=====:,,==:====::::==:===.===========:,,:=======:=====:="=====:===~",=,,====,,. 

Ezampt. LEX !il<> 
AddH~z Tobroz 
O"to Tablu 
Cod .. Attnbuhz 

1 , 
Int .. rc~pt Rout'n .. 

3 

• , 
Paue Rout;n.~ •• 
Potu: LfX To".n So"er • 1 
Runt"". Routin", • • • • ,., 
Error - a.portl the Ip4cl-fi.d on'or 
Huout - Output !1.u"ge Subroutina . 

• , 
" 

BlI&£XA NAP 0 ERRORS f) JlIIlIHIIICS 95 l.ABELS SIZE 258 LAST ERROR AT 0 

0000 
OOQO 

2 0000 
3 OOVO 
~ OM!O 
4 00(10 
4 000{l 
5 0000 
6 O(1{lO 
7 000{l 
B 0{>(>0 
9 0000 

10 0000 
11 0000 
12 0000 
13 0000 
14 (JQO{I 

1 [. O{IOO 

16 OVOD 
17 (1000 
18 O()oO 
19 0(,00 
2{l 0000 9A 
21 0001 40 06 £5 
22 0004 42 E5 
23 0006 CE 10 00 
24 0009 42 06 £3 
25 Oi1(!C 4{l E3 
26 OOOE 9F 
21 (I00F 9E 
28 OCI0 
29 (lOl(J cr FF FF 
30 (l"1~ 08 C8 
31 OM5 63 III 90112 
:.<2 01'19 06 C5 
33 MIB Bl A2 82 
:14 (J01C CS 
:15 OOIF 66 81 4C 84 
36 0023 £5 
.17 0024 III 4A 85 

~: ~~;; 1; 
4(> 0029 8..~ 4A 85 
41 0{l2C CE FE TF 
4i- 0(,2F FF FF 
4..~ ,l(J31 l"F FF 
i~ O(':'~ H' 06 £3 
45 ot>Jf' 8.~ 4A 1.15 
if' Or~9 £." 
i_ I'C3A 8.' ~C 1'4 
if OO~[J f·;: £5 
i9 {le.J' P.J .42 82 
S(> 0042 fJ 

- 39 

...... , ......................... H ................... U. 

• THI!! COPE HA-" 'iM B£EN TErrEll' J, It should 
: b.o<Irk, b.t I/v 9uorcznto"$ en. mado. 

H· •••• • •• • •••••••••••• •• ••• • •••••••••• U .............. . 

C(Jl'}' 
DODO 
CVIL 
10151'/1 
ROOI1~ 

ROHlSB 

680 
-560·2561' .. 1{1 

"><>1'. bytu 
i/o ro", 
.a~·o r.9' st ... s 
i/o Interrupt s.r"'c~ 
choc" r.:mo roo"> 
js~ to rOm 

I/lTS1Z EQU 
S1O-71 DIW 
I/lTfRR {lAD (0.' .. r .. or hondling cod. 

• Cod. Jor <a! .. ROI1JSB: 

RfUSB ... SAL> tcw. ~t"tus 
H'"'' RO/l 
za". R2/:-

'" 

P1J11D Ro, +116 
PlJ11l' R2, ... /16 
JSlJ =1, 
P011D R2,-/16 
POlW 110,-116 
PM> 
RTN 

J5B =EVIL 
DEF 510_77 

LOffD R43 ,=ROJ1FL 
PUffD R43 ,+116 
LOffD R43,~(5LOT+l) 
PUt'.b R43, ofR6 
LOHl'R46.=ROJ1NUH 
PUl1P flif?>, ... R6 
LOn.-' R46,=lJJRECT 
PUffP R46 .... R6 
cut R46 
STI/D R46,=lJIRECT 
JS8 =ROJllSB 

OEF IOlS1'l' 
PEE [10['0 

POH.. ... R4f,.-R6 
fiT}' ... ., Rolf'. =i'IRf(T 
PN.I'· /Uf.,-/lf 
STt'.I R4f·.=ROJ1NlIH 

do th~ 9"ts 
rutor" RZ/J 
rut"u RO/l 
r ... t<;r. stat". 
go back 

get fo"", globatz 
5("'. th"", 
gat sC'"", IIK>r~ 

sa" .. th.", 
""d ""cr. 9lob"l~ 
,al'" th~", 
got th. d,r .. "tory 
.0 ..... it 
"l.o .. ti,. 
d,ro"toru 
do th_ '~fo ro .. ,.i.b 

to i"t~r;u1't 
,1\ .. " .. 

got d.r.ctory 
raIt"r. it 
got bocJ. 1o"", globe,1s 

PO,'t.~ R'1..~ ,-Rt 9,d '~m. me'r" 
FTtt.. ... R4,.~ .",(SLOT+! J rostor. tf,c", 
POn.~ R4,.' ,-Rf. 0"'; some "",r. 

APPENDIX S 

RAJl-boud Int.rC"pt Nondh'ng 

1'ha foU.,..,i1l9 progr= i, fro .. RY/JSB, It ''''g'juh 0 pouiblc _y 
'to hond!. ROH ,,,,itching for intuc.pt Mndling, 

KARHA 05/1 0/82 "":~=.====== == ===:= ==~=,,===== "==~",,=,, "" ":"=-":,,,,,, ,,=== ===,,% "==::=""== 
ITEH ux: OllJECT CODC SRC=RY&JSB OE.J=R'flt.JSB 5/19/198211:14 AH PC I 

51 0043 BJ liD 82 
52 0046 9C 
53 OOf? 
54 0047 
54 0047 
55 004? 
56 0017 
51 0041 
58 0041 
59 0047 
59 0047 
59 0047 
60 004? 
61 004? 
62 0047 

srI1/) R43,=ROJ1FL 
MN 

r4~tor. thot 'too 
f'nish up 

........ H ............................................. . 

I Notu for th8 int8cr"Pt uc"jc. rout ilia i" ro .. , 
• /tu.lt la"a HARDLD if 9";ng to do HM01 cons, 

IJ this rout,in. int8nupts itut!, th ...... itt 
b4 proM ... , (and possibl .. stod o ... orJ~""'). 
/1I.I.st .owa PROTEl1 i.f going to do $YSJSB Or I1CUSS. 

•• n ................................................... . 
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KAAIftI 051101 Bi! ~ -= ~~.: ~"'= ~ =:.:= =:= .:::=.: = == ===:=="''''=''''''==''' =="''''''===='''=='''===== "'=="'==== 
IUIt we OBJECT CODE SRC=RY&JSB OBJ=~se 5119n9B2 11,19 AIf PG 2 

64 0041 • Cod. 'to =". ROlVSB shaH ro r=: 
65 0047 
66 0041 f{} ell ()l INTSET CIfB RO.~V.JlARIt "","",t.;>r't7 
61 004A F6 30 ITEQ y.', 
68 004C 5A A9 44 00 LOn RJ2,.lNTSIZ g.r rh. ,i". 
69 0050 CE FE fT JSO =ROOm roo", for t.u? 
10 005'1 FB AB JCN INTERR no, ha .. dt. it 
11 0()55 5C Bl 58 82 UJHJ) RJ4,"'UIVAIL t"cori en te cep.!l fr"", 
12 00:;9 5B lC AI LOn IIJb,IIJ4 cotcutoh ptae. 'to mo"" '0 
13 005C lA C5 SSH RJO,R32 to "",ua to 
74 005E CE FF FT JSl! ~COPY "",ua touoil to tl.>al»C'" 
15 0061 70 10 AI LOn R6o,R20 "",ua siu to R6(> (ignora 9O.;>r 
16 0064 32 AJ srn R6b,R62 OM propogata (igno,... {(?O/ 
11 0066 OJ 5B 112 AD11lI R&b, =LAVAIL adius't th. 
18 0069 BJ 58 112 STItD R&O,=LAVA!L po.nru-, 
79 006C 58 Bl 61 112 UJItD RJO,~lJI/lIt£11 gaT c= ~tort 
80 0070 5A A9 4f 00 LON 1IJ2,=!NrSlZ gat rh" size 
81 0014 5C A9 00 00 LOn RJ4,=RIiJSB# gat 'tha cod. 
82 OQ7B C£ FF FF J58 .:COPl" _ua it 
8J 007,8 9E MN oLt dona 
84 001C ENDIT 
85 001C 
86 001e FIN 

APPEND!K C 

Bl1fIJ..CX a .. d Hy""id LEX fil ... 

BlffJIX iJ a UX fit. which aU"..,s rh. eraotion "j RM-bond LEK 
jil ... u,i"g tho HPIOOO d"""Z"p""nt Iysh.,,, (SyJhmJ 31 (lnd 32 in tha 
toto.) Bl>'1.lIX '.'(>11 " .. suppal'tad 'Product. To uu 8lf?.lIX, joU".., the 
instructions ""',eh app<l"r in tha jit. (lnd whleh or. <ll"" ra'Pr"duc.d 
h.ra. 

This rout ina cO'Pigs "p"e;<llly jonroathd ROI1 fil ... into 
LEX j,lu which con by occasud by Kongaroo. Non-hx 
jil ... CO" otso b. cop. ad, b"t tha.!l ","st ba K!.lNIr.· cO",­
po-taf.la. Tha "'"""""f.la i. pun,j.d olla a CUM ~'ARS is 
done oltar rh. jit.. IS '0'Pud """ieh ..... ll ..... "a th. lax 
fa .. ""'",h _r" s'tobh in RIIJI. (Han",. "osnc 'to d.l)U9') 

To un this facility, 

1) Th .. sour'. JiZ., ",ust consist "I r.lo,o'toM. mod­
ulu. A fit. dirachry. including th" ROIt exist-­
one. haod.r, "",st b" firfr. Ha"" sura that th. 
c""t"". 'tobla" or. calori". to basa oddr.u ,aro. 

2) Run KUNK. Li .. " this _du.h firlt- foHOhJ.d by th • 
....,dula, contai"ing yo"r eod •. 

J) Onea 'IOU "a". lood"d the resulting ROIt code onto 
the a." .. l<>pnQ"t IYfta",. r" .. th. opacoting systa", 
and ON Kangaroo r~: UX ~cr~ 

The jira ",al boRe cnohd fc"" tha dine tory in­
formation contoin.a at th. 6.9;n"ing "I your 1/011. 

HI' Conj.d ... t."l 

_ 47 -

KIIRIftI 051I() lSi! ===="'===="'======"' •• "'"."''' ~.,. " ••• =" ====== ======"'="'''========:==='''= 
SYIIBOL VAWE TYPE COUNT S~ol T.;>bh 5/J9/J9Bi! 11:1' All PG 3 

========================,,=-====,,====,,====,,=========""''''=z==:===:":="=".,,.,,."':"'.'" 
IHQ()()l OOI() LeL 1 
COpy TFFF CXT , 
DIRECT 8S4A G DAD , 
DODO FFFF CXT 1 
EVIL FFTF CliT 1 
DUERR O()OO DAD 1 
IIIT'SET 0047 LeL 0 '--- NOT RCTERENCCD71 
INTSIZ 0041 CO" , 
IOlSVR FFFF C>a 1 
LAVAIL 825,8 GDAD , 
[MAXeN 8261 G DAD 1 
RIVSB# flOO() LeL 1 
ROW!. B29D G DAD , 
ROIiJSB IFFF CXT 1 
RO/1YUI1 844C CDM> , 
Rooft? FFFE CXT 1 
Sl()-71 CB08 DM> 1 
SlOT 802Al G DM> , 
V31ARH 0001 GC." 1 
'jOO03 001C LeL 1 

RY&JSB HAD o ERRORS o JlARlIINGS 28 LABUS SIZE '" lAST ERROR AT 0 

- 15 -

APPENPIX D 

2. Ent-ry Pei .. t dae ...... "toti<>n 

3. HAJ/DI caH doe ...... ntation 

6. Kongacoo Itamocy 110"og_n't doe""",nt 

8. Kongoroo Sysr.", Nooh Ol1d Handl". doc"",",nt 

9. KRlaw (I(ongareo globot fH,,) 

Hi' CC!IIj.d .. nt.ol 
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IntroJu~tion 

1.1 11.,. Pl<rpou 0/ this Doc-~nt 

2.1 Ponll Ti_ 
2.2 Rton Ti"", 
2.3 Int.rr~IIpts 

2.4 $hbrouti,," Colts 

3 A St<:rndord Stru~turll for LEX £ilu 

3.1 /nhoductio .. 
3.2 Sp<>dJic Struc-turo< 

32.1 G"""r"l Qulln,ill'" 
3 .... 2 Idll .. t;/"~atian Numf. .. r 
3.2.3 RlIlatio>uhip &ruun th .. TaHu 
3.2.4 Th .. Runt.", .. Tabl .. 
3.2.5 Paru Table! 
3.2.6 R .. tocation Ifa.r1<IIr 
3.2.1 H"~""'rdTabl .. 

3.2.1.1 KllytJOrd S .. arching 
3.2.7.e Th .. "l.()c"out~ Pzobl"", 

3.2.8 Error Table! 
3.2.9 Cod~ Attrihdes 
3.2. Ii' C",IIe • .t"blll Cod .. 

3.2.10.1 Paru Routin .. s 
3.2.10.2 Ru"t.",. Rout,n .. s 

4.1 D'r'~t IlltcH"pts 
4.1.1 Pre~le."t ..,ith this It#.thod 

4.2 Polled Intarc.pts--HIUIDI Cans 
4.2.1 R .. c-an·'ng a PoU .. d IntllZC.pt 
1.2.2 Oth.z Par ...... t.n Jer Int<trc<rph 
1.2.3 G"n.>zoting a pon .. d Int .. rcapt 

5 Typu oj LEX Titu 

5.1 ROI1-& .... d Files 
5.1.1 Er;Jt.",e .. HII"d ... 
5.1.2 Fih Diractory 

HP Con/;<I."ti"l 

INSIDE KANGAROO 

61K -1-- __________ -1-

t I/O spac. I 
6J 75K -1--------____ • 

I 
I Syst. ... 
I R"m f 
I (BA..<:J;iJI1J 

$f·Ii .. ----------. 
I I 
I Rill": I 
I I 
I I 

IH," -+ 
I I 
I RAN I 
I I 
I I 

\QQQfJQfJm/"Q(JQQQQWQ/ 
\QQ.,,'WQ I QQQQQW 

OQW()I DOf'/"" 
00001. DO 
ODODI OVM 

0001 I 
OMI 
10111 
10l'l' 
OOOOOQ 
"OOl'OOl'l'Q 

"00000. 
uOOl'Q 

Kangaroo Rom 5>...·itc .... "g Guid .. 

B.g Picture 

ourSIDF KAPGAROO 

3 

3 

5 

5 
5 
5 
5 

, , 
• • • , , , 

10 
10 
10 

" " " " " 
" 
13 
13 
13 ,. ,. 
" 
" 
" " " 

Ii 

6.1.3 fh. UX Fitll 
5.1.' ()thar Fil., 
5.1.6 o. .. cks..", 

6.2 RA1f-Boud LEX Fit", 
5.3 Hllb.ids 

11.1 nOH-bas.d lEX Fih, 
6.2 RAft...baud LEX Fitu 

6,2.1 h~l. 1 
6.2.2 E"""'Ph 2 
6.2.3 E",""'Pt. 3 
6.2.f PC-R .. Lativ .. AddrusiPlg 

7 Id.nf"iJi.r IP'Id Ofh.,. lIIIIrJ>.rs 

Th .. Kangaroo R.,... SWitc .. ing G"id. 
.Jack App~i., IV 

I 
I ."" 
I 32K .. _____ _ 

I 
I Syft.", 
I R.,... 3 
I (ALTROltj I 

21K .---- _______ + 

I I 
I Sys1-..", I 
I Ro'" 2 I 
I I 16K +-__________ + 

I I 
I Sy~h", " I Rom 1 
I I 

8K +-----------. 
I I 
I $ys1-..... I 
I R01ll 0 I 
I I 

OK +-----------+ 

3:41 J"tll 19, 1982 

+-----------. 
I 
r Syst~", 
I R01II 5 
I (HEUWI1) 
.. -----------+ : 

+-----------+ 
I I 
I Plug-in I 
I Re... I 
I I 
+-----------# 

#-----------+ 
I 
I PLug-'·n 
I Ro," 
I 
#-----------+ 

Ka.r.garee RCIIn s."itc .. ing Gu'd8 

In the Kangaree syst.m, tht addr8ssfts 24K-32K ce"ta;n -tIW 
s"'it"ch.ing ro"". Only en. oJ th .. S8 TO'"S shoutd b8 8nabl8d at" en8 
ta", •• Th8 so!twa ..... ""P$ trad eJ ""'ic" 1"""" is • .,abhd at any 

10 
10 

" ,. ,. 
" 
" " 22 

" 22 ... 
25 

" 

gi ... n ti ..... molt address !56K-6J.1SK contains ""'at is t 0...JJ _i _I: _03 
,,,,itching l"eOl, th. BASROlt, b,ot it in !act- i$ no"-s,,,ite1;:ing. T". 
!act t"at th" BASROlt conta.ns a t.",jih ..... hs it a togical rc»IO. 
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gangaroo Ro", Sl.Jitc"ing C"id. 

Rom. aN ~ .. abt.d and diJ"bl.d by ",riting to 1/0 addrusu. A _" JJ_ 
OOto "",,,ho, ..... ,- ""'If b" .,,-;t"I:8 .. , it is tha act of .... cit'n9 H.ot: t"hG 
hordwou nohcu. rh .. rrJOs, FF<lOs, <VId FEsO. au tr.. I/O od­
de.uslt. that controZ rOm "nabt"ld;sob~". 

U"jort""ahty, th" ... ClT/I no<> diJf.r.nt u"i.rto'u oj tr... T"""S, 

H,,, "oLd" co",. (part ntunl>.r.<:s lWi & lUg) and' th. M",,,," co",. 
(port numbn ????). Th" original C110SV ro",. (parr 1/ lUH) W<! ... 

dos;g""a by Brl.<u Schoflb.r. Thufl ,-,,"', ..... r .. _di/i/td for CI10SC 
(part 1/ lUg) by Liz Ity .. n. rio"", ~iz PI'IO<1;}'.<1 th.", to ,!,It"."". 
"" ..... " rom. (part /I 71n). 

A~Jo, thu-. ore 'th. 16K CIJOSC llJifJ roms Jor UUt in IILHIC. 

--- OW ---

Th. old rO>nJ _re only ..... nufoctlored To ,it i ... th. F!'4X odduuu. 
Tha." rO"'1 _roll /tn,,!>Z .. d by "'Titing to on FF"'.".n~ addT"'S and 
"",rc d.-sobL.a by ", .. iting to t .... co ...... spond.n9 £F4'odd- oddu>u. 
HQTlc", to disobt .. a rOJJl, YOIl "0"" to ", .. it .. to .. itl .... th .. eor""s-

NOMAS 
NOt MAnufacturer Supported 

recipIent agrees NOT to conlael manufactUrer 

-,-

Th. ro", ,.,itc"irtg ,olh><r ... con,;st, oj J.II.rol rOlltin.~ on" a 
J • .., point" .... Th" rOLlt; .. ,,, or ... , • .1 to ,..,itch b .. tt....n "-O"'~. Th .. 
point ... s l:an b • .. , • .1 to s.'" lIh .. t ro,.,jt."fit .. you' ... in. 

To .. • x""'Ph, if routi .... ALPHA uud ROHlSB to colt .. outin. 8!TA 
in .. "," 2222 (in 1'0'". not .. -.), BETA coutd too~" ot: 

ROHNVI1 to J;nd out th. ID .. U»>b ... (2222) of tho t."jit. Bl1'A's 'n 
SLOT to. f ... d o .. t th •• ",obtt odd .. ." oj the .. 0»1 BETA's in 

If .. out in .. ALPHA u,.,d R01iJSB to colt rOL<hne GAN11A ,n l .. ",jil. 
3333 .n """'. GAJ1I1A could tock at": 

ROlIJl!ll1 to f ... d ouf th" ID numbH (33..131 of tho tujile CAn'tA', 
ROHPTR to fond o.d th" oddr"" of thQ l.xfole GN1JtA'J ." 

Nor, 

Sone" ooe" "0'" ""ut contain (J /cxfilc o. it, first fit.. 
(and "a »th .. r l""'fo~", J 
I rflf"r to th .. t .. xj"""' IV n"""'." fjo .. d n..o byt ... of tho Z"xf,-l.) 

p" .. di .. g £T4-odd- .. dd ... n ( .. u ..... ing YOLl "nOlo> ...,. .. t rein" .n.ohhd) 
or .,rit. to oU th. TT4-odd- rz-ddr.,,.,. It i, porsibh to ~. 
n.o ro",s ."""'t.d (It one •• 

T"" n,a", .. 0,"1 (II''' '"-3nlLjac'tlLud 'to fit j ... t ... T(3X, (F4X, 0 .. I(5X 
o.dd ... ".,. Th.y 0. .... ,..,bhd by writing to 011 ((3'.11 .. "', 
FF4-"'II",n', or F(5-,II.n' <addr.". ThIll (I'" dirobt.rf by .,riting to 
o n.JI _ add .. u~ FF30-FFSF ,,"'c'pt- lor tF55, ""'jeh i, (I t-.st- (lildr.". 
Thll r"ou.~d """"" it di/lieu.tt to .nClH. t..><> ro,"r ot 0"':', ,i .. ,. 
t ... ,,,t 01 .IIClhhll9 (lny 1'0'" di.Clbh, ott othlr', 

--- IfEHIC ---

rII .. I1£HIC 1''''''' or .. """,u.jo,tI.!,..d to lit i... only t-A. TFSK od­
dru,u. Th .. y 0'" o=n.obt .. d by writing tel .." FF6-.lIon- oddu". 
TMY oro di,obhd by "'riti~ to TFfF 0 _n _t .JI _' 

NQT£ 
Sinco= it il .... .It,...,..,.. "",.th4r t ... 1/0 .pac. _to_;nc ... _ 
.... nt' or not. (ami in J,,,t it I>ori., b.n.un d,fl .. r.llt 
.... "isionJ oJ th" ro,"" I/0u. ,"ou.ld ° " l..JI porJorM o".-bllh 

"'rit<lJ to th .. I/O odd .. .".,. - - -

-,-
K(lng""oo Ro", Sl.>itchi"g Cu.id", 

rh. rou.ti .. " UNROH ..... it"" to th. FFf_odd· add .. .,,., to di,aht • 
.. U th", "0"". Thi, ,h»u.ld ~r" '0 .. OIly oJ th • .. »"',. 

os th" "01I>'S III .. 1D>lb.r. 
r"chnicoUy s".ok'ng. only t""fitu hall" III nlUllb.o..-" not "0"". 
This is pritt 51 stoppy, but it lIIOrk,_ 

-,-
Ko.,gal"oo Ro," Switching Ct.oid" 

ROIr> s",itl:hing Routin., 

NIHI G£TROI1: .nat-t. a luJih IfIflt 

GCTROI1 .... "bl... thQ lufi!o t.>hou III il in RO. If tho lozxfit .. ;, 
in 0 "0"'. th" rom 's ... o!or .. d. If th" l"xfit" i. on 1'_. only th" 
po;nhn (RO/jPTR, ROl1(JEr, .te.) 0 ... chang"d and n 0 hordt.",..-. 
, .. itd,ing .s do..... - -
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fHH/ filTIoItl: .""lIre (I ~U;J 1 tt "" 

GF:TR112 ... "btu th. lexJil • ...... ou 10 if in R22. Oth ...... 'u th. '''''''' 
0$ GETROI1 abo" •. 

l1li11 t1£LJSS: coU a ro"ti",. in th".lf£lROl1/HH1 

HCLlSB , ..... u H •• <,urunt t""'Jit./ro," .tatu., ,,"abt.r Ho" 11£LROlf, 
""Hs the r .. uti ... ,i"." aft.r th. "aU to HELJSB, n-e"ablu the 
pr ... ';"u, ro"', and ntur'u to til_ colt.r. MUSS 1$ tro,up"unt- to 
fila. c"H.a ubro\.lti01.O, that is, fila ... '" " c t It-otU' 0/ th. coH. 
(ARP, DRP, E, .""rythi"g') ;, parn" to th .. - caUe" -r .. "ro .. ti .... 
ond th ... _'" _" _c _t: _ r"tllrning tf"t-us oj th .. r .. broutin .. if pa'nd b.:.c 
to til. "an ... of HELJSB. 

IHIN JIX1'ROI1: gat tila. """,t rO"> ~ 

NXIROI1, g""'" " pointer to til. TO", toU. ROI1IAB, '"obhr the nu-t 
rom (not lu:Jih) ond r.t-urru "'. updat.td po.nt-n. It is uud by 
NXTKUF I. CYCU to loop th.-ouyh hxf.lor Jar HARDI. 

-1-
Ho"garoo Ro,," Switching Guide 

ROIUSE ""vu the curre"t le",/.h/ro"" stotu~, .""btu tlo8 t.",j.h 
gi"." i .. thQ c"n, c"th t-h", ro"t-i". gi"." i" t~" colt, rG-

"nabt.. t-h. pr.";,,us """'. 0 .. .1 ... t-u .... s t-o t-hQ coUe ... ROHlSE i. 
tra"'pa"Qnt- to the catted subrOl.ot." .. , that- is, tM" x " .0 t statu 
oj the con .. r (IIRP, DRP, C, ."uyt-l .... g') is pou"d to tlo~-con .. d -
sul-routi ... , 0".1 th •• .I oct- .. et-ur .. i .. g stot", oj tlo ... "bro .. ti .... i 
pcuud bod, to the can; .. 'OJ lioJilS8--: 

ROI1ilTN ... abl ... BASROIf, ut-ti"g tI'Q po ... teTS (ROIfPTR, R01f)lUH, 
.. te.) "to rejtQet this. I(ot-. that it .1"", phy .. ecHy ... oble AUROl1 
(at 2fK) but- th .. poi .. t-us 0 .... sat to BASROIt (ot 56N). 

ROHkTH is th .. s""'"" as caUi"g GITROH to ... abtQ tM 8ASROIf. 

l1li11 Romu, ..... t .. p t:h" teoble .,f .. oms IHHI 

fHIII fiYSJS8, coll a r.,"ti .... in 1:1 ... BASROl1lHHi 

S}'SJS8 so~'U th .. current lerfil"/l'om "tatus, ... abt." th. BASROtl, 
calls th • .. ., ... ti .. " 9i"" .. ojt" .. thor call ta SYSJSB. r<I- .... obtu th .. 
pl'''L'iolls ro"" 0".1 r.h ... n' h. the CBn"r. $YSJSB is tr<uupo ...... t t-o 
th .. (oH .. d ,"t-ro"1i"., that is, t-h". x 0 c t status Of th" colt. 
(ARP, DRP, C, ".,,,'yth'ng') i. posud to 'fh,,- ,;:;:t(;d -,"lorout."., 
and tI .... x oct- r .. tur"i .. g .tat"s oj th .. • ubrouti .... i, poss.d bac 
to t-h. call; .. oj n:S}S8--: 

Pt"o", not. that- SYSJSB ... obt ... iJASROI1 (at 56K) 0".1 .u>t- ALTROI1 
(ot UK) 0".1 so ROHPTR and R011JilJl1 ou sat- accordingly. It- do ... 
phy"colly ... obl" AUROH, bllt th. point .. O or ...... t t-o BASROIf. 

f}JlROtl phYHcoHy duabtu oil rom. by .., .. i"tin.!' to t-h. £F4'odd' 0.1-
drHUS. It do •• n·t- "",d'fy t-h .. p".nhu (ROIfPRT, ROHJJUI1, .. tc.). 

-,-
Kangaroo R"", Sl.>it-ching Guid .. 

rio" flag fo .. a ro .. t'''. to st<>f' '" HANDI cal!. If a int~rc.pt 
rout-t"" (eaU .. d by HIINDl) c _1 _. a _ .. _, _ HAJ/DW, th." HilNDI stops cyet 
t"rough th.. i .. t .. rc.pt r"utin". and sig"ots .... r.: .. s. TO tho catt .... 
.,f NNW]. If HANOW is .. n· ... - ut, HANDI goes t"~o ... gh on inhr--
coOpt rout,n .... 

NOTE: ,nhrr.pt r"utinu .0011 .. .1 by NNW]!> ca .. also s .. t- NANPW to 
st",- .t, eydin9. h.t this 1S not r .. rco"", .. d.6. 

TI •• III n"",b ... of th .. cur .... t loxjil ... Th .. Il' .. uml ... i. Co .. ta, ... d 
'" th .. j.r,t n...:, t>yt". oj thor I~~j.h. 

R01fSCT (cathof at" tatofstart/L'O""ftort) Inifiotu.s Rrnrnw, t"l\. 
tobe. of "amS, ROHTIIB cOnt-aj"s tho ,tot oUuu Of G~l cur ..... HV 
.""sti"g roms, foH<WoId by a 0000 fo ... n4-of-tabt •• I'M .nt'll fo .. 
aASROIf (at 56X) is 0001. 

fHH RiJHROI1: .ncb~. th.l lU:fih Jar tho tu .. r.nt .rwiro ........ t IHHI 

RUHROIf looks in the cur ... nt- .lWi"o_nt 10" tlo. cu .. r,nt p .. ogram" 
t"xfih ond colli GCTROn to , .. obt. it. 

-8-
Konga .. oo Ro", $l.Jitch'''9 Guide 

fHIII SAVEnE, so" • ... fro", .. om s...,itchi .. g IHHI 

SAVEI1£ i, u,.d ti.tr.. this: 

roB JSB "'SA~'EJt£ 

JSB ~ETROI1 

>TN 

Uh .. " SAVEI1£ is coU.d, it ,,"'., th. cu ..... nt hxfit. ,totus • 
Th ... it c"ns t-h .. .. ut oj it's colt •• (SlJB, in our u""'Pt.) a" <I 

subroutin., rh" ,"aUor oxocut-"" possibly p".Jonning r.,,", 
,...,itching. a .. d th .... r .. t-ur .. ,. This .... tllrn talc .. s us bock 'nto 
SAVEl1£l At this point, SAV£lfE ruto ... s th. 1'1"0111'0'.<$ t,.",fit. (it 
so" .. d t-h.. lex/ita ,totus on tlo .. ,t-ae.tr. pr.lI'oulty) Grid ret"rn$. 
rhi. ta.tr.u us bock to th. caHor of SfJB .,ith th .. pr."iolls t.xJil" 
.. ,.,aM.d. 

IHIII ROHOFF IHHt 

Tho "offsot" for t-h .. turro .. t lexfile. It il add"d to t:ho ro ... tin .. 
addruU$ in the t..zfH.', tabt.s to .,.,,,. t:~.", absolld. 0.1-
d.uu •. 1 .. t.r!it., i" ro"" ROItOFF=O. In t"xfit"s i .... am, 
R0I10FF=ROI1PTR'Oth. addreu of th .. tU:jit4. 

Th4 pointe". to th" cur .... nt- ~O/.:t:fit •. For t-h. BASR(lIf, ROItPTR'056K+2 
(J'"st oft.r th. "0"" h.ad4r bytu). Fa .. ott ot-h"r lGS:.!itu in ra"", 
R01fPTR'024K+2, Fo. t"rfi~ ... in ram, ROffPTR",t-h .. oddr .. rs oj t:h. tu­
j.~o (no h"ad.r ...... .1 • .1 fo .. tufilas in ."",). 

-lQ-
Kangaroo Ro", s...,itching Guid .. 

mHI ROIfl'IIB IHHI 

Th" tab~" of ... lotl tloot contain rO,",J. Th .. tabt. conf'ainf c uriu 
of ... tot add .. uus !oU""",d by <I 1:8ro to indicatOl cnd-of-toblo. 
rh .. BASROH is indicat .. d by OQOl in t-his tabt... Th" t-abl .. ;s 
i"iticl;zotd at told$tart/~annftart-, 

flo, .nobl. addr.1S oj f'h. c" .. r ... tly .nabl.d ro"" (not- lox!it,,). If 
o tufil. is cur ..... tly pointOld to by ROlfFTR/ROWJFF, SUJT stHt 
cant"i .. s the .noble odd .... rs oj t-h.o pro"ioust!l .. nabt"d ro"" LJhieh 
is Ititt pAysieaHy enabt.d. 

HP-75C Description and Entry Points 
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JOllY', Big &>01.. of Rom, (KR~ROH) I>y Onull Bar"lItt- A S.t" O. lI~fa .. d 
Thir hUt Y"'" h" .. , to .,rit.o G hrJil.o 

OQ"""I 
00001 
00001 

0001 
0001 
1001 
10(10 

OOO!" 

" DVM 
/ 

oO(lOoq 
"OOOOOOOQ 

~Oooti(;, 

"000" 

TIHES <tTId DATCS \iu .runt'olly tr... s_ COdll, thll o,,"ly diJ­
J.""""c" I>",ng tlo, d"[,,, .. t,,.- "'1"" (Llhi"h olIO 111""111 or 0 
Jtaw flog at onll poi,.t). Th. Froe,u g .. t, ,1>"'" rom Jor th" 
st"; .. g " .. d gllh tloll e"'rrllnt t,_/doh. D"pend'''"g on the 
d.l':",it.r, it "'OPII"rt .. tlo. 1tcours/".GTI to ASCII on.d O ... tp~tl 
fl.,,", to th .... t";"9. !oll.,.,.,4 I>y 'th .. d.l .. ",it .. ·. TIo" procur 
.-, up"ot.d Jor th • ... ,n ... t •• /""'ntlo olld uc,md/doys fillld •. 
rinGHy, tloll .. fr'ng Gddr.st ond 1llngtl, ar .. pUf on fl. ... tocJ... 

DATC gllh th. ,«rr.nt t;""" ,onPllrtf tlo. _nth to ntoo>!> .. r oj 
day. I>y going drouglo a loop ""'ielo oddt up th. nW»b..- oJ 
day. in .oelo InOnt", tpjd. tI •• doy to g.t n.....bar of d"lI. sin'. 
start of y."r, fUld odJ·u.t$ <u ""lIdlld for t .. "P lI"or. rha bot_ 
tom .... '" d.gitl oj th. y.or 0 ... _Ui)"tiad by IOPO "nd oda .. d 
fa tl,e day count to prod",. th. Julian d"t.o YYDDD. r"i, .n­
hgcr u put on t-h •• tocr.. 

rIM g.t-.. 'lh" '"r ..... t- ti"",. ItoUltil'li". 'lh. ho" ... by 110. oad. 
'lh. ",."ut"., ,",,,It'FI.,,. th" r".",Zts loy 60, and odd. 0, .. 
sllce-nd,. Thu gi.,., th" ;nta9"r IIumt-Qr e-} ... co"d, ,inc" "",d-
n,ght. Th"n _ g .. t tho. Jroctlonr oj •• ", ... d. by o.a'''1\9 0,. 
RTC to t"" ti .... bo: .. ona a.r ..... i"g O>.JaY ""eryth'''9 0lo0liC th. 
1.th b.t. ni, ".....b"r i. ~on""rt,,d 'to }loot.ng PC;lIt o"d 

-12-

ri_ & dot • • hff 

Roo .. Young 
07/09/82 

---------------------{ 

(t"" truncot .. to ",illi,.e .. n"',), rh. r.d .. ....b.r i. hJt 0 .. 

the st-ocl... 

d"''-d"d l;.!f 163P4 {1 uc .n .r-J4 ,.cond t"r.,l. T"o. r .. "rt rll~$TOlm 
.. "dd"a to t"" i .. t"9"~ ... ~ond~. 't". n~"" r, .. "lt ;s I~Jt 
.~."t"d :! d""."",l p,>!nh, tr ..... cot"d onrI n~"t .h.}tad foocl.. 
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Gary K. Cutter 

2:2(1 PH THIJ., 15 J1JLr, 2982 

TronsJonn 

, 

11. 'lII .. fIle J.rect-()TY ut-ry is locotcd "nd th" file tyP<' is 
d~t-.,.."i .. "d. 

]1/. cO'"·Grs'c.n If ;n't,,,t.d "nd If "e " .. Tcn occur tI ... fit" is 
co"".rt-ed <lnd th" d. r""t-ory •• .. pdat.d 

1.3 CONTROL AND ACTION 

Til .. co"tro~.. di ... ""hd by th.. spc" 'liad <fyp'''' If 
~BASIC' is spocifud -U,o .. "ontrot is paJud to CONAS-; <TEXT_ 
undo c" .. trol to BIJS_AS; ..... of <1.1£1> pos ..... c"ntrol to CONLIF. 

1. <typ<t':=BASIC 

Qctio", Coch t"rt li .... is pars.d. If no errors occurr_" 
th ... H,,, ori9,n"t t-u:t linot 1$ ""ploced ",,-th fh. 
toA."ic."a lin... IJ ,>I, <lCTOT ha. occurrea, :H,,,,, th" 
onginc:zl test l"'" ..,ilL bit interprotad oJ a linG oj 
co_nt a.nd i"it-iat"d ",ith " ?'. 

c} <file r!lP"',=LlrIj ro"ti"u: CLIF -_. CONi4S-

(lctio"." Th. li/l Jtt. is strippqd oj ,-ts filtu. Tho PCB 
(Program Control Bloc~) is ins.>rhd. Tha" tha ASCII 
Jormat u eorll'art .. d t" ;nt~rnol hIt J017>l, This is 
occcmpli.h.d by con".rt'''9 tha 11ne/l to Bel' o"d s""'P'n9 
po •• tlon ... th the lin. langH.. F.noHy H. hrt j,l8 is 
eon"ert.d to bo.ie os sfot.d obo" •. 

0) .j.te typ.t',zrna; oetia .. , nolle 

oct,o", loch b(u'c li"., OJ d"co"'P;Zad. Th., on'g;"rrl li .... 
OS tha .. r"F'lac.d ",.rh the d.c0"'P,t.d ...... sion. 

cJ 'j,l. tYf''''',''lIFJ; "o .. t,,,,,,, elIF 

oct'o", Tha PCB .: 'nnrted, ASCII l;"", nW>lllGr. a .... 
c"",·e .. t .. d fe BCD o .. d th ..... I",t,,·,. p" •• t,C'"s b.n.... .. " th", 
1""9th l>!lta a .. d BCD l'''G n~.,r rrr<l ,",·",r ... d. 

2:211 PJf THO •• 15 JULY, J982 

+-----------------------------------------... ------------------+ 
1 1 1 
I TRIIJISF(JRI1 I CHAPTER t I 
1 1 1 
+-----------------------------------------+------------------+ 

TRFRIf. i, tn. r .... ti_ entry point Jor TRNlSFORI1. At the ti_ of 
entry th .... ore sir bytu on tlr.. RI2 .!t"e.lt ( .... In·s the .... r is 
tratosJo ..... ing the c .. rront .aditJite, in ""'ieh cou onEl/ the 
~tyP'" ",ill be 0 .. th. stocl,). Four bytn ...Aieh contoil! 
loc"tio" 'v,,:! ["'''gth oJ H.e JHen(ZloN QlId h>O bytu ducribing 
the ottributu oj th. ~flIpc" 

SYNTAX, TRNlSFORH IH~JihJ~ciJiu.-J INTO ~ttfPC' 

PARSED: ["'Jitesp4ciJiu>"}, .. typ." INtO, TRNlSFORH 

1--------------------1 
I /it .... (ZIoN length J 
1--------------------1 
I lil.rwMII length I 
1--------------------1 
I Jihn_ location I 
1--------------------1 
I Jit. .. _ loctrtio... I 
1--------------------1 
I ·typa> I 
1--------------------1 
I -typo> I 
1-------------------- t 

r12 ----------> I I 
1-------------------- t 

1.2 INITIAL STEPS 

1. th .. t~ is p<>ppttd olf th .. z'fo.c1c _d "r.""in .. d. Thiz trigg .. rs 
on .. 01 thru rou'fi ...... CONAS-, BAS_AS, or CONlIE. 

2,20 pH THtI., IS JULY, 1962 

TratozloTftl 

Ill. .'typo>, zLIFJ 

,,) -lit. t!fpc~'=L/El; oct-io .. , ... 0 ..... 

b) <Jit8 'fYp4>'=IEXTj routin .. , CONtIl 

crctio .... Th" PCB is d.ht .. d ""d .ocl> t,,;rt ti .... i. 
co .. " .. rt.a 'fo till fOTf'OOt. Th" ;ntarno.l .Ildti... is 
r .. ptoced ",ith 0: b;no.ry tll .. gth 0/ -1 (FF,FF i .. t .. rn"UyJ. 
Th. hngt-h oj logicoL Jilo i& .:"lcu.to:tod (not inctLtdi .. g 
th. till hoad.r) "nd th .. _ o:ppropr;oh l!lDOlbu oj bytu orl 
"ddad 'fo tho fa .. in ora.r to co"/o ..... to fector h"gth. 

.:) <lit. typc>,=BASIC; rout-inu, BAS_AS, CONLJE 

oct;o .. , Th .. bo.dc lito is d .. cowrpit .. d j"t-o ta;rt. Th .. h;rt 
Jih Is t-h .. " co""orhd to till ar duerib .. d o.bo ..... 

basic t..;rt-
"'"' AS text 6"sic CONAs-

h;rt- liP CO}lUE 
basic liJl BAS AS --> CONLIF 
till tu:t- CLlE 
till I>olic CUE ~-. CONAS-

2,20 PJf THtI.,]5 JLILY, 1982 , 
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trOluJo"" 

, 

1.1 ERRORS 

ERROR COlifllTlOliS ERRORS 

0) i"'Pr~r ~typ<t. 
i) not BllSIC,tcxr,LIn 

b) i"'Prop .... Jih 'typa ... rong J i h 't!flHl 
iJ /ih ""t 1MSIC,tEXI',LIF1 

d) impropu· LIFI .r'tructlln 
i) flO [i .. , /I, 
ii) ',..,alid tin. hngt"s 

bod ,'tot_lit 
li .... too tOllg 

0) toxt ti ... grooter tho .. 255 ti .. o 'too lo .. g 

/) tRANSFORlt <l.JOr'/il, • ... to LIFl 

g) ROlf "';u .... g duri .. g BASIC 'to rEla 

i .. "olid Jilur--c 

ROlf ,.,iui"g 

h) .fil.sp<lc· co .. to;"j"g da"ic. ,poe i .. "olid fitur--c 

I • 5 GLOlIALS 

DCovn 
EHDLIH 
EHLIH" 
INPBIlE 
KUlDGE 
I1ISSHG 
ORIGIN 
PARERR 
RNFILE 
stSI'lE 
ros 

Locotio" 

B2C11 
A999 
83DI 
8J80 
8219 
828'1 
8382 
8288 
821'1 
8255 
825'1 

Dascription 

o"ar-Jlow flog lor input buff.r 
i"t.r-.. al endlin. 
cllrro,,'t .ndtin. (stopping criterio .. ) 
.... d o.S doeo"'Pit. b"J/or 
"pdaf.d tocatio .. duri .. g .....",ary ""'''0$ 
ROn ,.,issing flag 
Jil.. origi" tElU or un 
paning .nor flag 
location of c .. rr."t running fit .. 
loc Jor parsing DEE EN ,tot ........ t-s 
clIrronf top of ,-toc' (RI2) 

2:20 Pit THU., IS .JULY, 1982 

Tron.!o"" 

, 

1.7 FUJU DIAGRAltS 

FWU DIAGRAJIS 

TRAJlSFORlt 

BASIC .. ------------+ LIEl 
" 1 ~-----------I ·typo> 1----------------· " 2 

.... ----1------.. 
1 TEXT 
I ... _____ V ______ + 

LIFt flh Tna +-------+ 
/I :1 ·-----------1 'typo 1-------------1 rt.. 1 

.. -----1------ .. 
1 BASIC 
I 

( ... BAS AS •• ~) 

T .. -----V-_____ + 

1 d .. c0"'f'il. 
----- .. 1 currant 

1 li.... 1 
.. -----1------.. 

I ... ---------------.. 
... -----V------.. ru.t .. ndl.l .... 
1 ROn 1 YES I rtcOl1"'rt to 
I ",iuing 1------,---- I flo.ric 
... -----1------.. I Coto CONAS- I 

I NO .. -------~------- ... 
I 

-I-----V------... 1 
I ; .. .rut ... w 1 NO 1 
I li... I------,-------------~ 

1 ."o"gh room I 
.. -----1------ .. 

1 YES 
I 

... -----V------.. 
I tI.ht. old 1 
I li... I 
.. -----1------.. 

1 .. -----------.. 
1 NO .. -----V------+ YE$ 1 updoh I 

A ______ • ______ I .mdli.... 1----'1 d;netor!! 1---'1 rtn 1 .. ------------.. .. -----------... 

2:20 PIf THU., 15 JULY, 1982 

Tr_rfo"" 

Tra"sfo"" 

1.& CROSS REFERENCES 

6tobol Fil. 
$"urc. Fil. 
UtiHt-i •• Fir.. 

6RIG£O 
GCI1"II1 
GC""L 

2:20 PII TW .• 1$ .wLY, J982 

• 

*-----------------# 
Ir.ut ."dti... I 
Ir.co""ert -t" t.:dl 
16otO BAS I<S I 
-------"-=--------.. 

I 
LIFf ... ----J't~----* BASIC I 

1# 4 ------------1 type I----------~I rtrl I 1 #-----I-rm-
c

* #-----* I 
(.U COHAS- ... J 1 

I _ •••.••• -••• -
# _____ V ______ * NO I 
1 parse I ... ------1-----* 

~----------·I curre"t I li .. ,.rt ! 1 I 
I 1 li... I I ... ough rOOM I I .. _____ 1------... ... ___ A _____ I--# 
1 1 1 I YES 1 * _____ V ______ * YES I I 
I I .rror. I-------~-----... II 
1 ... -----1------* 
I I I 

I ... -----b------* II 
I I ' .. urt I 
1 I to .... ,:ud I NO ~-_v I 
I 1 tin. I------------~---------V-----A 

I ."""g" roo"'l V--V 
*-----1------.. 1 

1 YES I 
I I .. _____ V .... _____ .. 1 

1 d.t.t. I 
1 hxi H ... 1 I 
#-----1------# I 

I I 
I I 110 .. _____ v ______ * I 

----~ ______ I ... dti". I---------~---------~ 

*-----1------... 
1 YES 
I ...-----V---___ * 

1 upd .. t. 1 
I direc-t"ry I 
..-----1------* 

I .... -- __ V ______ ... 

1 rrn 
#------------ ... 
2:20 PH tW., JIS ~ULY. J992 
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TreIlISJ""" 

8 

(0" 1/ (1 'U) 

... ------------# 
BASIC lile un -1--------'" 

v----_ --------1 fliP<! I------------~ I I"tll I 
J +-- ---1------+ +--------.. 
I I 

... ----V-----.. I TEXT 
I <o"put I I 
I to I (U. C()NLl£ SH) 
I TEXT I I 
I BItS AS I +-----V----__ .,. 
+----T-----.... ---- .. , 4.let.. PCB I 

• _______ .A .,. _____ , ______ + 

I 
+-----V----__ + 
I BCD lin •• 

... -------- .. , to ASCII 
I calc n". 
I l"ngth I 
... -----1------" 

I 
I 

... -----V------+ 
lo~ .. up3 INO 

.,--------------., 
I nut ,,,d~i"a I 
I r,cD"vart to I 
I TEXT 1 
I CLlr I + _____ A ________ + 

I bytu lor 1------·---­
I LIFt lUI. I 

I 
! 

I .no .. gh ro""'1 
... -----1------+ 

I YES 
I +-____ V ______ + 

I inurt I 
I ASCII Un~ I 
I nWOlbu and I 
I II .... ' length I 
+-----1------" 

I 
NO +-----t'------.,. 

... ____ .. _____ 1 .... al,n. I 
+-----1------+ 

[ yeS 
I 

... -----V------+ +-----------" 
I i.u.u-t I updot. +-----+ 
I logIcal I --_., d.rQctory ,--_., etn I 
t .,,,d oj J.lel ... -----------" 
I !l>acku I 
.,------------+ 
2:UJ I'll TIlU •• 15 JULY, 19B2 

( .. ~ II 4 "J) 

filq typ4:= LIrJ 

.,-------"-----.. 
I conv.rr ro I 
1 TEXI' 1 
I cur I 
+-----1------+ 

I 
I 

+-----v------+ YES +----------., 
I arrors 1-----'--1 racDnv<lrtl 

-1------+ I to LIn 
I I COHLJr 
I NO 1 rrn 
I +----------+ .,--___ V ______ ., 

I convart 
I TEXI' to 
I BASIC 
I COH/IE- I 
+-----1------.. 

1 +-~-------+ 
.,--___ v ______ + YES lrac",n to I 
I arrors I-----'--ITEKT 
+ _____ 1__ IBoW AS I 

I +----=1----+ 
I I 

.. -----v I 
I updcrta +----V------+ 
I d. r<lctory 1 1 raCon tD 
.,-----1------+ I un 

1 I COHLIF 
.,-----V------., 1 rtn 
I rtn 1 .. -----------+ 
.,------------., 

2:20 PH TIlU •• 1~ JVL~·. 1982 

Tr(vn/o"" 

Trons10"" 

~t!J~':~ tEXT 

lile t~l,e LIFI 

(0" cur " .. ) 

+------------., 
I cCI~culClh I 
I liHcr tDIId I 
I d.t.tI I 
+-----1------., 

I .,-----v-_____ ., 

.,---------------., 
I rut"," ,iU'r! 
I ,tn I 
.,------"'--------., 

I 
I ;nurt PCB I NO I 
I enough TD""'I------~-------- ... 
+-----1------., 

,-----------------, I 
I .,-----1'------., 

I ASCII lin. I 
I nUMber to I 
I BCD JOTmilt I 
I cok na., 
I length I 
I inurr i" I 
I daliltl J I 
16yt.. I 
.,-----1------., 

I .,. ____ V ______ ., 

NO I tDgiccrl .ndl 
-----~------I of 'ih I 

.,-----1------., 
I YES 

I .,-----v----__ ., 
I jnurt 
1 i"t,r"crl 
I e"dLi". 
+------------., 
I I<pd'crtl I 
I di ract"ry I 
.,-----1------+ 

I -I--- __ V ______ ., 

I rtn I 
-1------------+ 

2:20 I'll tHlJ •• 15 JULY, 1S1B2 

TRANSFORII. • •••••••••• 
1.1 TRFRH. -- Th, rWlti_ .Foutin, 
1.2 INITlALSTEPS ••• 
1.3 CONTROL AJlD ACTION 
1.4 ERRORS ••• 
1.5 GLDBAl.S..... 
I.e CROSS RlFCRENCES 
1.7 FUJI.i DIAGRAJ/S 

NOMAS 
NOt MAnufacturer Supported 

recipient agrees NOT to c:ontact manufacturer 

2,20 I'll TIlU., 15 JlILY. 1952 
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Tr<tTI,Jorwt 

ON TUtER Joc"""""t"ot"io,, 

Raa" Young 
01/0S/B2 

"OOOOOOOQ 
"00000. 

"OOOQ 

fro", co",t.:",tly i"huupting). Th. ti"",r "umb~F is al,o 0" 
the R12 stoclt, and ir ch.c,",,,1 Jor 0'=,11-=1000 ('J not, t".n 

.. rror). Th. till' is (1dd.a to th. ti",.r Jita by f'REPLS, 
t.>hich craotu 1"h.. jil. iJ hudQd. Aft ... thQ .ntry is 
add.a, th. ti"'.r jil. is· s.arch .. d Jar t"o nut absolute 
t-i"", oj int.rrupt, ana thir is s .. "t to th .. comporator as 
the ti""F .nby (n. HRuCHP). IlIe "umb ... oj t"is ti"",r is 
sa ... d in f'HRN11B Jar later id.ntijication. 1'1. • • :>:,.cutio" 
th.n rt..ps to tlo. "lI:rt ti" .. , bypassing t". r.,t oj HI. ON 
TIHER stote .... "t. 

TRIGGER: 
Th. trigg .. rout-in. for ON TIItER (T111'RU;) is coll.d by 
CIIPCNK lo.Jh.n th. ti"><le flog i" CI1P£LG ,$ ut. Th .. ti.".r 
jiZ. il locaha, ana thQ t-i .... r lo.Jh.ch cauud th. ;nherupt 
11 Jound uli"9 TIfRNI1B. T". inUr"al il add .. d to t-h. old 
o".olut. ti",. to g .. t the >tont t''''' of inhrrupt. If tho 
busy Jlag is not ut-, d.n th. ,..tati .... PCR ahd RIO !>alUII 
an f .. tch.d, and the ti""'r progr<11n n""" is ch;clt.d agoinst 
1"1. .. curr.nt progc= """". IJ th. nBll>ls ..... tch, t-h..n th .. 
bury flog is SIt. T"" n.:>:'t ti_r is th.n found and ut to 
the comparator (THRNf(B ;s upd(1t.d). If th .. nBll>lr did not 
lllatch or th" ti .... r .,cu buslI. this is ott th(1t if don •. 
Othu·..,is .. , tho Cllrnnt peR (IOld RIO ac. J<w.d by SVIJST£, 
~ich also puts th .. 1"' .... r numb .. r on as th. Jlag. Hut, "th, 
progr= rOl>l i, (1surt .. d (this is in cau tI ... ti_r .... It. ur 
up), th .... ., PCR ona RIO aN, obsotutiud and , .. -t Up, tha 
jump is trac.a, and TIIRf'LC is ret to i"dicat.. a til>lu' 
.... nt. proc.uing. (TI1Rf'LG ;$ only tut.d ""' .. n '" ti_r "",t.. 
Ur U ,.) 

PROCESSING; 
n.. no ....... l jt...., of BASIC ",iH p'ct. up ... ith the d .. ar ti",..r 
tOlt"h in th. ON TIIfER stata ..... "t "'ft.e the trigg.r II",s ut 
tlllngS to this tolt.n. Th .. TlfRClJI routine Jor this tolt." 
d.ars th. TIfRFLG"to indicat.. th. tilDlr hal billn 
procltSua. I'll. rut oj th. tin. lIucut •• no"""ny untH 
th ...... ·";,,t. pop or i_isilit .. RETURN is ."'co".,h ... a. Thi, 
tolt • ., .... tl toh thlt i"Jorwtatt'o., on the COSUB staclt (pitt 
tI ..... by th. triggu) ",,,d nturn (or di.cord) to th. li", 
""'.... th. int.rrupt occu,J'tJd. Ill. ti""r buy Jl .. g i, 
d~ond a. porr of tho Itaclt ct.on I.<JI (the ti_r numb.r 
plts".d 0 .. th. rtad. iJ us.a to locote and el.or the flog 
{a" ... btl TItRDHCn. (S ... I{R~ERR for _r' on 'th,s COSVB 
'tod ito9') In th. c .. .., of tFo. ti"",r ..".,.in9 UI I.<JI. the 
coll to CIfPCHI{ ts don. in the going to st"p stuff on,!..,.. 
on n<ot in th. CRUNCH loop. Thi~ ir '""'y rh. Tl1Rfl£ i~ 
uua •• r II 'fuha by th. sl •• 1' .tuJf .. ft.r th, c .. li to 
CItPCHK. If it i. ~.t, the ... tFo. _d.;". rerUl'''' to .d't 
"",d. <tTId contin" .. s th. progro:ll\ i"steaa oj going to rh.p. 
(Th. "",~hi... ..ill _ ..... up Gntl go right bo~t. t" rh,p ""'U 
"",J..n by th. tomparotor u"l .. ,s di"Qrt .. a M , •• o.oaI.~up and 
sl .... p doc"""",,ts Jor ""'r ... ) 

Ti .... Ir$ oU_ G bOlic progr_ to ccwu .:>:,."I<tioll 01 bCl$ic 
It"ot ....... h Gt Ip.cifi.d r.ot t"i.... jllt.n'Gh. $lJbj.ct to 
rnt"ri"tio", em ",i .. i....", duroti,," OI'id "e>mp~'Gtio" oJ tPl.. cur~ 
u"t" {.in., Hw progr_ ..,itt GCSVB to tPl.. ti"",r $tGt.".. .. t Gt 
th. i .. t.n'Gt s~cifi,d. 

CENERAL lLOU: 
Th. ON TIItER $tot,,,,. .. t is i .. itioH~.d ""' ... tAl ON TIllER 
to"." is e:>:'lIcuted. N s.co .. d, lGhl', tho c""'PGrGtor i .. t.r­
rupt ",itt triggu the ti .... r. Thil trigg.r .et, up th. ","zt 
ti_F, uts RIO (U"J PCR to point to the cod. ill tho ON 
TIHER ftata .... "t, and rats th. ll~ TIfRf'LG to i ... Ii"at. the 
ti ..... r IoIal1.ts to Fun (thi, il o"l~ u,.d ...".." G ti"",r ~., 
up the "",chi ... ). Tho Jirst t",,"o .. oj the ti_r Itoh ...... ,. 
charI the flog, o"d .zcutic". cOlltinu" untit the i"M 
viliMe pop or inl.>ilib~. retur .. ,. ... tfr ul bezel! to ..".. ... _ 
_ r •. 

PARSING: 
1'1.. ON TIItER Itat ....... t pou.r int" tho ON TlltER tolIn, 
por_t.rs, j"lliribl. char to".'" .z .. cutio .. to.lo,,,r, i"M 
"isibh RETURN to"'''' IJ th.,.. is G GOTO or ON ••• GUTO 
to," .. " th.n 0" ;n .. isibl. POP to"'" is plGc.d in fro"t of 
it. 

SETUP: 
Th. runti",. for the ON f'IItER (OIlTHR.) to"'-" r.h I.<JI thll 
ti_F ."try i" th .. 1"i"'.r fit. ('tiowrr'). Th. fO"""t of_ 
."try ir: 

'-2 , 
'MIO 
11-11 

" 19-20 
21-22 
23-JO 

li". , (bcd) 
tin, t."gth 
'"t.r"a' 
aluotut. ti_ 
busII ftog 
... toti ... peR 
rdoti". RIO 
r""'Jil. _ 

i .. 2"-lf ""c tic'" 
oj .... xt i"tcrrupt (in tic.lo,) 
O="ot bu.y, Ij'O=busll 
01 011 TIItER tin. 
oj c~.(1r tot.." in 011 TUteR .tot._"t 
oj progr_ d.ctoring 011 TIllER 

BufY ft .. g is uI .. d to pr."II"t a ti"..r fro,," int.rrl.<Jlti"g 
;helf (s •• trigg .. r ,oction). TI.ll runJilo AOI'OIIt ir urcd 
to .nfUr. th(1t time.rr on'lI tl'JI to .:>:, .. cuf<t ..It.n in tPl.. 
progr_ that d.tcared til.", (s ... trigg.r ,.ction). 

711. intllr"at i, f.tcFo,d Jr_ the R12 ,t_'" lI.ing ON£1.,., to 
Jormat if' into tic,... IJ the nlD!lb.r i, ~ 1/10 sltc"na, th ... 
1/10 rcco.,d il lI""d i"lhod (f'hi, is to pre .... "t ti ... rr 

SVSPEHSION: 
Ti"",r! Or .. su."""a.d ""'.n th .. p"(lg~ i, stathd (thi. is 
h .... dtad by f'ltJlSSJ. ThQ ti_r ."try in th. comparator is 
O'd (turn.d ofJ), .... d the ti"", of slU~nlio" ir ra .... d in 
THRRTC (this is u""d at rut(1rt ti"",). fin(1ltll. the ti""r 
fl .. g i, ch ..... d to pn",,,t any probh",s if th. Machi". 
go., to sl •• p. 

RESTART: 
Tha ti .... cs or. rutarhd 1o>h ... th. prog~ ir co"tin ... d (by 
THRGO). This gatf tha curnnt ti_, ""d rubtracts th .. 
lIoluQ ,o ... a ;n TMMC, to cornpuh til, duration oj tha rul­
"",,,sio,,: Thi. llol"Q i, ada.a to ,ach ti"",r·' ab,ot"t .. ti ... 
to odjust for th. IU'''''h,ion. f'ha n.",t ti .... r is th." Jo ...... d 
ana looa.d. 

OFf TInER: 
Th. indi!>iduol ti",..r ir n.r".d 011 by THlIOF., ""'ich 
a.l.tu th .. t .. ntry jrom the tj_r fih. lilt ti"..rr au 
ofJ.d at a.aUoc-an ti"", by TIfRKIL, ""';ch purgu th. 
ti""'r Jil •. 

f'lnER CON£LU.TS: 
Ther .. or. th ..... lKIY' the ti"..r procarsi"g c_ bo ,"'ippld: 

• ti"..r i. busy _M til .. ti""'r ti"", i. upd'ot.d, but 
proe .. rri .. g i, .t.il"P'"d 

• progr= ir .. or til. 0". ""'ieh d.ct(1 .... d the to_r -- the 
timllr i, updatad bl<f procltS,i"g is sltippcd 

• ti""rr .usp<lnd.d by rtan M_ ti"..r procltrsi"g is 
.. ;rud (b.c"""" ti"..r~ or.,,'t ru .. ning) but th .. t"r~"M 
.io., ti .... ir 'in .. isibl.' f(1 the ti ..... r$ 10 they ... itt 
continu ... , iJ ....... r Itoppld. 

TII1ER ROLLOVER: 
I'h. roHo"or of the cloc'!' initiah' (1~ult-nt oj t'" 
ti",..rs by caUing THRRLV (r .. KR"CIfP Jor IhQr. 0 .. thi,). 
Th. rUI"..nd ti_ ir odJu.t .. d (i" c .. so ti"",rr are .,,1-
p'"dad ""'ill reUo ... r), ,,"d th.n .ach ti""'r'. absot"h 
ti".. i, .. djuJt.d (by odd;ng th. C""'Pl<l""nt oj tho rolM 
lo",r ti,.".). 
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Ra(lll YOlU'lg 
0'1/0Q/B2 

"OOOQ 

til th. ;"pur buJj"c. Th.n .ach "",da is ;;h"chd (flags lira 
sto>ud ''1 PSSTMJ ona tho d.splay lina is adjusted ap_ 

pcopciotely. Tn.n l,na is dl-'pllly.d as a p.otacrod Jiold 
a"d tho u .. c is aUll ..... d to modify c~rtain pa.rb oj th .. 
display. If tho ..... c tarminai-as input ",ith a eLI< rha,. tho 
ociginal .Itat-.... is udisployod and ... go oco ... nd again. If 
termi""tod .. ith "_n!lt-hing oha (ot-Ioar thlln RTH). STATS "0 ..... 
""nd is IIboctad and "othing if charlg.d. Ij hrminlltea ~;th 
.... tuc". th .. " o"ch fiold i •• :.:"""i ... d II"a th .. cllrrespllnding 
flag if ;;h""god te reflect tho na ... , j;ara eOrltentl (oc .. " 
chango .} t-h. fIOrd Wi" not aUarad). If thar .. is an .. c­
rt,r, th. oJf"nding fiald i~ ;na'-"atod, lind inPllt i~ 
rutllrted. Oth"...,'-sa, tn" jlllgs Ill" ."".d in l'SSTAT. 

SET: 
This co.....and "Hows tha ... uc to raut th. ti"",. Tha t-i ..... 
ut te"'Plote i. disployad, ..,ith it-s fOC1<>(jt d.tarmined by 
the cucront "",aa sattings. Th ... rer is th .. n atl,,",d to 
jill in tho duiud chongu. A, ~,th STATS, the terminlltor 
d.ta..."inu th, aispoJition "J tho input. If tarminahd 
~it" cot ... rn, tha cun'a"t absolute ti",. is sallad, ami' t1ka 
input is pcoc .. ".d jor dot. II"d t,,,,,, inJo"""tion. Tha cu ... -
rent- tl"'" i~ I.<u<;i to jill ;n any unl~cil.d valu ... If 
th"ce ara any .rco .. s, tI." a.coc is c"p"ct.>-d, and input i. 
rostoct.d. If oll IS oA, th .. n ... ti",~ •• "."d til "''''Puh 
til.. "C'-IIC o.nd adjusv..o"t "a!u"" ond til.. "a.., ti_ baso . 
Sit to ""'" ti"", - MC. (Su acro.-/ad..i".t for _,e). 

ANST: 
Thu "o~d il uud to ad,i ... st .,.ha doc" by a rI~ati". 
(Pf>Ount, rath~r thlln ".tting it to "n ob,"tutc ti ... ~" Tha 
tPtplat. is buitt lind disployod Jor tha tuor- to JiU in. 
Ta""i,,"t10n .. hllr-act .. .- i. prllcc.s .. d a. usual. ;J RTH than 
th~ ad.i""t il s""",.a up &y odd,ng t-"e pIIction,- tllg.:thoc 
(hcs, .. ins. S<le, tanth.). Th •• i9n is c1kQ~"Oa to •• 0 if 
the ad.i .... t is jo""-,ord or ba"u.x.cd. th. ,-U>tI IS ,o"'Ptc"",nt .. d 
1J bachXJcd. Th. odiust- ty~ flag i. } .. t"h.d" 11 then oel 
""y."rocs. the crrllr is Jtagaa, and input if .-afto.-t .. d. 
Til." adJust "oz. •• is oddad to the tu"" bllu. and than 
.eparatad into ''-'-0.-. and adi""t-ntf. (S .... rarlad.i .. st 
fll" mo.-a). 

EXACT: 
Thu cOJm>IInd -ut""h." •• an ond point for til.. ""'Wla 
~r,oa. lind {iJ ntot til. .. Jiclt .",,,ct}. "'""'Puta. the .cror 
o .. or tt.. ~a.t- ''''''I'lo pH.od. Ec'-oc il til. .. d.fjounca 
b.Th .... n til.. t."", nO<.' (,.,},,,,, til. •• to.,. "" • • a.d IS ~occact 
by dlllng tho EXACT) a"d I:"a unclluacted ti",. "'" thought it 
.." .. 1'11.., crcor is .q ... ,.al."t to the ac,,,,,, ... loted .rcon 
jco ... SET. II"d Jlb.IST •. Til. .. t,,,,,, oj ti,. n,,,,,t tS cII"'Putad by 
to"'-"9 the c .. .-r ... t tH .... IIna subtro<t'''g til. .. acc"",,,laf .. d 
a«,usn-nts. Til. .. 9"'0' th~ to",. !.'.fh aU tt"'" ,"-IIna. 

l'i... _dol to~i.rtr 01 thr.n partu the part loIhith hoIIdtu 
the ti ... di"ptag, the »Grt >.>hieh gah tt.r.,. eomnand' inJ>lo<t CIn.d' 
tlla.. eon,. the third part- ""'ich hondt.,. the por,.ing and 
proe.,.,.ing 01 ti __ dol cO".....,..,~. 

DISPLAY, 
na. ti .... dirptay h drillen "51 tlla cOIIIJ'Grat-or. Jr'1utn ti ... 
"",da ir antend, the tZ"clt entry ir .r.t- up .ro th"t- = in­
tarrupt Jo,. tZ"clt trigg.ring ",ill. "ccur a,,"ru ,oc"nd on 
thto .u"nd. rhi~ trigg.r .. iH updah the eli.rptay "I the 
ti"", thr(Jugh CSTRIC. rhi. i,. tha roonoat (Jpolration lor ti_ 
-.odo and .. iU C(Jntinill .... t-il ti ... "",dOl i. hIt or a e_ 
....".d i, OIntared. (501. thOl P"cltet S.cnt",ry d"ctonOlntotjon 
!"r "",n on thi ... ). 

INPUT: 
InJ>lo<t- i ... don. i .. a 5 thar_hr LCD .,ind"...,_ .,ith tlla ti .... 
lIeing rill>UUOIIOIOl.<rty di.rptoy"d (and updohcl) on tha LCD t-o 
th" lilt 01 thi, .,inclot.>. Th" c""""",d input ;1 clona ",ith 
CE11'EH, oncI 1.r ch.cIt"d Jor tJ(pl 01 hzminat(Jr Jcay. II tlla 
tumi""t-"r .. en RTH, the c(J.....and procu".ror TlfECItD i" 
coHad. II the tir""inotor ...,., CUI or ot-h"r "o,,-_cl. Ie"y, 
t-h" co_nd j" ero,ad /PId ignored. 11 it i, 0 _do Ie"y, 
th.n tj __ d" i" hIt OI1d..,. ,,,,itch to that "",da. (5 .. 
tha p"eJc"t SOIcr,tary doctonOl"tgtion Jor "",r, on thi ... ). 

COIt1JAN[)S, 
Vatid ""-.and, on EXACT, SET, ADJST, SIATS, anti RESET. 
Th. ,"_nd ;r Mank !iHad, lippl!rcared, and th"n th" c,,"'­
Mand tabt. i.r .uar"IIaa for 0 """teh, (if nllt IIIlU'Id t-han an 
errllr i, r"p"rt.d and fT,. ,~d if rOlturn"a t" tho clif­
pl"y for cllrraction). II -th" conmand i, not r.c"gni%"d in 
-tha main}raw.a, th" HMDI caU V.TJfCX i, 1.r, .... 4 -to oUo .. 
Jor u:-tln,,;onl to tha c""""",d ~i,t. If th. eOJm\/V"ld i, 
r,cllgn;zad, th ... "ticlting" (di'plllY ... pd'ah) i, tucnad ofj 
(i .. hrrupts Itill hoppan b ... t the display i, i>\h;bihd). 
and t"," "o""",,nd pro"" routi... if caHad via tabl~ 
looleup. Altar th~ rll ... tina nt ... rM, tic"ing i, r .. ""bl.d. 
and d,e clock ticle il foreael by SItting tlt~ c~otlc }Lag i .. 
CHPFLC (th;, pr.v.nt~ lI>Iy ddoy after tha c"""",nd i~ 
Jinishod). Tha di'Play inhibit if controll.d by a bit in 
PSSTAT <lIId' if toggl-od by TCKTGL. 

STM'S~ 
nif c..,.,...,.d di.rpllllJ.r/moaiJiu the curclnt- c~oc1c stat ... .r 
(_nth/day "",de, 12/2f hr _.la, .,;=tnau, cond cllhndllr 
"",do). Tlto dirplay ;~ Jint buHt lip by au .... ing th.Jautt 
.. tatu for th. "",du a"d "","ing the d"falLl-t d'-'play lina 

el1rIO".d. Thi, ti_ if sau.d os the stllrt oj tha nut 
~ampl. parilld. n • • "'"c_t J~ag if set, (Uld tha i"t"c"al is 

cO"'P ... tea by subtracting tho tast u:act ti .... jro", this 
ti"",. (If Clfult is negatilla then a "".-ning if r'p"rtad, 
and tho a«j .... t p.;r'lld is IIOt chllnglJd.) IJ tha acc .... ulat.d 
Irrll.., a.-.. 0, th.n -th. ad.jult pariod i. lit to 0 (""'iel> 
turnlojf tho a«justll>e"t i .. h.-r"'pt-). Ij the er.-or il 11-0 
"th'n tha ;"tar .. ,,1- is adJ"ulhd "y .ut-tcacting t" •• rrorl. 
(This """'.,. .. a9ab"a arror. {CtllC,," Ja,.t] i"cr'all the in­
t.rllal, and pIIs_iti". a.-rllCS (clock .!"",) d.cra",u tho i .. -
ta.-ual). If th. arrllr i .... gati ... , th.. dacr ..... nt- /ta9 
(stOt.> d.,..", docJc) i, .... t in PSSTIlI and the arrllr is COJlO­

pl.",.ntad. Tha i"tec"at is ...... Uipliqd by 2~H! (I/f ucond 
in t-i"lcs) (lIld dillidad by tha arCor. T"... ras ... lt i. th. 
ti"", (in ticles) ben.... .. n clock adju.t-nh 01 l/f ... cond (01 
;'r -), cmd i. ,. .. nt -to th. cII"'P0cator. 

I,. Jo~ta jo"", 

E:.:act _ t i ... =t i ..... -crcclDflU tatld _ adj ... sh 

Sampt. -ycc-i od""rI~'" _ e:.:act-_ ti",a-old _ ""ae t _ ti .... 

Ad.justJ"'riod " 
( ( • ampl .. ..p"ri od-a""um _ arcor,) '2~12} /ac""", _" rrarr 

IIdjUftpc-i(Jd ., 
( s""'Pta ...J"'ri od-IICcWl! _ Irrors) / ( IICC ..... _error,' 11 f' 2~ -14) 

RESET: 
This c_ ... d si"'P~y el.aq out tha .:.:act inloO>tQtjon to 
get bac" to a pre-EXACT .rata. Tha compa.-at-o.- int.csupt i, 
t .. rn .. d ofJ, th8 o:.:aet flag is cllano, ond tha IIC­
' ........ tatocs a.-e c~aarad. 

C~rator ~ot .. p: 
Tha lIal.... to be ,e"t to the c"""P"rator jor the "lac~ ad­
,ju.rt is chachd to in, ... r. it i.r not lou thcv.t 1/2 Slcond 
(I;r:d ... ai"g 0). If it if, th ... 1/2 "'"ond is Ul"lt i",tllld. 
Thif if til i ... ,ure that i .. t-err .. pts dll ... ·t co.... in so last 
t-hat notching at,.. can operata. 

E.-ror/lldjust: 
n.~ fap"rat-illn o} t-i .... dijf''-Qnc8 into arra.s and odi ... t­
_nt. is bllslfd on th. a"""'Ption t"at (lilY changa ~".nly 
di"isibl. loy 30 ",;n ... t... It at;"", zo". chang" "nd not an 
.rco.. 1'11.. diJfocanc. the ... /ar. "as as """'!I JO ",i .. hun~. 
,.8"",.>.d II. i. pouibla (th.so IICO add~d te> th. IId.Just ac-
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c"""",totor), /md tlu, ......,lUIt h/t olo'lr i, t~Qn A, .. rror. 
If tho .rror i, gr.ot.r than 15 ""n"t..- t""n on. MOU Jq 

.. inuh h1.<"" i, r._ .... 11 and tho .rror i, t~.n to 6. n.go­
till. (orrors on odd.d to t'he orror acc""",tator). 

30 ",inut., 30 ... i"ut'., • fOn. wad 
$ ",;nut., • 5 ",;nut., $ ... in It_ 
3.5 m'""t., 30 ",i_t'u $ ",,"utu I:on. oh.ad , t_ 
25 ",in"tol JO .,inuh.r -5 ",j""t'u ~on. ahead' fa~t' 

-30 ""nut .. , -30 ",inut., • :zone bad: 
-$ ",inut .. , • _$ ""nut'o, 5 ",in fOft 
-35 ",inut .. -JO "',nut .. _$ ",inut-u fon. bad, faIt-
-25 ",in"t.~ -30 ",inuhl 5 ",;nut-el ~On .. .=, .,-

othtr rout-ine" 
Theu aro h>o other ro"t-inn in t-hi, fite to>hich au not 
dirocNy rotahd t-o h"", mod'o:. CRTItllT uhrnl t-ho curunt 
t-i_/d"t-. in R4f/47 in intorn"l fO"""t (numbo:r oj 2"-11 
t-iclu ,inc. t-h. turn of t'h .. c.ntury). DTECNV t-~., an in­
t-unol fOn>'ICJt- doh and co""utr it t'o h>o It'ring,: lIat-. 
(HO/DY/l'R Or D'I\HO\YR d.puding on monthldoy mod.) and 
ti"", (HR:ItH, al_y. 24hr). String' au rot"rn.d in R40/47 
and 1172/77 r"-plctil>ety, inpUt i, in RUf4? 

Tiu g'ln.rat fto", of "ur flUlct-io", b'ginl ",lth a caU 
(X=FNA(8)). Th. caU to".n cho:cks oad. .ruppUed 
par<»»otu ogoinst' th" parQlQQtllrs d.fin.d in th" f"~ct-ion 
d'finiho ... 11 any do not "",tch in t-yp", or if t-h.ro ar. 
t-oo mony or too f."', on .rror il Hparhd a .. d the t-o"'en 
stops. Th. t-o" .. n also ch .. c'!', if this f,,",ction hOI al­
r.ady bun calhd (r.ocurri .... caLl). If oU il ok, the 
par<»»ot-.r .. al"., aro ...... ed Jrom the R12 stock to t-h. 
J""ct-i"n parGl»etu "alu.. location poinhd to by th .. 
J"net-,on pcu"am.hr block (in tho program). Th. can 
tok .. n th .. n ,,,,, .. , the nturn oddnrs, PeR, IOS, R16, ano:f 
£.RI1£If "nd do ... an j",itatloll COSUB to 'th. dtfinition. 
£r .. eut-ion co .. tinun ..,ith t-h. d.finition u .. tlt (In END DEF 
tok ... i • ... count.r.d. In th. case oj a "",lti-tin. ,,,nc­
tlon, 0 UT t-ok .. " ""'st bo enco"nt.r.d to a"ig" a .. ol .. e 
to th~ Ju .. ction "a..-iobt., 0"- it ..,ilt uhrn .. nd"f':lI.d. 
enG-lina definition, 1.0"" an i/Wisibla END DCE t-ohll and 
the "at". i. (I~u"dy on tho ,tac" (Jro", ."atuat-ion oj 
tho upru,ion), '0 no uo~ue i, f .. tched Jrom tho !UIIC­
ti,,,, u(lriabto. rh. END DET token "",.!. •• , .. r. the I>atu. is 
On th" st-ock, rutoUt aU t-h" lew.d jnformution (rOS, 
£.RI1£I1, 016, PCR, return oddr .. ,,) and r"t"cn. to """erg 
the functjoll ..... caLtod. Noh thot- th" on,,-h ... string 
flUlctio" i$ not s"bi .. ct to th. 32 char l .... gth li",it, 
beca .. s.. it dOGS not ac"aUg I ... tI •• J" .. ction "ariable 
faT storago. 

Ultr , .. net-ions or .. q .. ite c""'Pler in th"ir ;nftrnal 101'­
_to Tor thi, reason, Gach pho, • .. itt b .. handled 
separatdy. Th" JolloLJing tabla .rh.,..,s t-h. ro .. tinu Jor 
loch pha,e. 

HCYIIORD: OCT Ell ur EIID OCT call 
PHASE: +- ---_______ + ___________ +-- ----- - -- - - + ___ ---- _____ + 

I I I EN$CAL 111 I 
PARSE I DEE I FSIUT I FRENO I ENCAl.l.,,2 I 

+------~---- ... -----------+------------~------------+ 
I I I I 

PALl.OC I DUFN I FNASN I DEFEND I FUNCAL 
.,.~ - ---- -----+-- -- --- - --- ~ ---- -- - - -- -- ~- ---- -- -----# 

I I FIIRET. IiJ I TIICALS 111 I 
RUN SKPDCf I INIIT. I FIIR7N. I FNCAL. II; I # ___________ .. ___________ .. ____________ 4 __________ ~_# 

I I I 
DEALl.OC 1 PAUN I FflREr I ERlT DAUNC 

---------#----------- #---- --- --- --#-------- ---~ 
I I FIIR7N 113 I 

DEcon /JFNDCT I FHA..<;GN I FlllND I VFNCAL 
# ___________ ~------ ______ 4 ________ _ 

.. 
'Q' .. , .. , ..... 

Raan Y"1mg 
01/0Q/B2 

I 
I 
(i()OOOQ 
"O(IOOOOqQ 

"qoooo. 
"ooOQ 

1 .. addition, ENVoHoc i, handlad by IHVFN, 0''';1' "ariaH .. 

i .. it ,. handl .. d by INIVU> for t-h. f .. nct'on "crriabto. 
Por_t.N aT .. not initi"~i,,,ad at allocation b .. ca"se 
tA.y otth>Oys hat,. a "atue {""d .. d inta th"," b .. Jon th"y 
au occ .. sud (,a .. RUN for CALL to~ .. n). 

Nl: .rtring f .. nctio ... 112: n""",ric function. 113: i""ilib~1 
to"en 

PARSE: 
DEE FN: 

Parsing of t-he Junct-ion d.fillition in,irh on 
progr ..... mod .. and an b.ing t-Iu. fint thing on the 
lin.. FNNAl'.£ puth., th. ..""'" alld Ican, Jor 
perr""",hrs. (If SCM Jindt a roal n""""er it 
a"'tamat-ic,,Uy puts it out, ro FNNAItE ta.!."r it 6ack 
off th. It-acL) FNNAItE th" .. puh out 2 byt., fiUor 
(for TaL J''''''P ... olul -- Ita aUocotion pha ... oj END 
DEE). If t-h. function .... , limple n.-ric (Junro in i­
tia~ SCM) th.n it- o.>(1S numoric .,it" na pararnehrs 
a .. d a '0' il o .. tput Jor th. ca .... t/tllP'". If til. JIUI~­
tio" _, ,imp~1t crrroy (from. init'a~ SCM) tha .. ,t 
o.>(1t n""",ric .. ith par_t-.rs, and a '2' il output for 
th .. co,,"t-/t-y~. I} thG function ",,"s string (from. 
initio~ SCAN) thon thl string tllP'" il ut and FNNAlft. 
tookl for 0 '(' (baginning oj pora:motar tirt). IJ 
fo"nd t-h .. n a '3' is output, at-h .. ",iu 0 'J' i, out­
put (jar th .. ca" .. t/t!lP"). 'J tho function ir "ot any 
of th" "bo". typ"" t-han FHNAJ1E returllr ",ith E::O " .. d 
on .. rror ,., r.portod, athe""i, .. E::1, 

FHHtVf£ rlturns ",ith 'NAJtU2) , ZERO(2), COUNT/T'fPE' 
output t-o th, stad. If thar. _u any p"'..--te..-I 
(co .. nt/t-ypl~l) til .... th, locatian of t-fle caILntftyp" 
byt. on th. ltoc~ is ,!W.d (Jor ~"hr _di/ieation), 
and a ~aop ta poru th. pa,..."".hrs ir ent"red. Thi. 
hop ~h.cks lOch por..",.,t .. r Jar typl (_st b. Itring 
or ""'Pt" .. "",.ric, othe",',. on • ..-ror i, reporhd) 
olld pUthn the int ... na~iud Jorm of tho n ....... String 
par_t.rs ar' also d,,,,.!..d for USir de'ined t.ngth, 
and th. t. .. gth i, I>"Ih"d. Hu:t 2 bytn oj fiHer an 
pu,h.d for lat .. r "ddition ~J the "at". poinhr (su 
allacot-ian ~o,. Jar DEF FN). Flo. par_.te,. cou .. hr 
it ;ncu,"cnt-Qd by 2 nd-1'"", ~it is fUIl~t'on tYJ>4} 
Jor ,,,,10 par_t.r fo"nd. Thir tooF ,o .. tinu .. s until 
n.o to""",, is found o}tar th, perr_t .. r iu~t l'Orud. 
A}tar t-h. tOOl' ""ds. th. cau .. t/typ" lacat-;on ir 
utri .. ped, and thQ count/tYJ>4 is updat-.. d t-o ufltct­
the ~CI,,,,t fo .. "d. 

Afhr i",uring a tr-<>iting 'J', th, parsing put's out-
2 byt .. of fiU .. r for th. ntotiv'ud PCR (n .. at­
lat"ti"n phau oj DU FNI, and ~hHh for 011 '~. (it 
th .. 0 O".-tl"" dQf, .. it,on7). If not IN ... a. th .... .. -. 
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on do ... porsing the DET TN, O/Id insist thot 'Wtlting 
.lu foHC<.>. If found, t"en 10M insist 0 .. on • .rpres-

.. ion con,ist.lnt ",ith t-h .. tllP" of fW'ICtio .. b.ing 
porud. Aftor the .%punion ..... output the i_isib~. 
f .... cho .. lind ond 2 bl/tu III fiH.r for the lwoction 
"ot ... poi .. ter (u. -th, onocll-tion pIIou oj END DET). 
TlnoUy, .,. insist on b.i .. g the tost thi"'9 on the 
t;n •. 

DET EN por"d Jo"", /\Ot ottoc .. tecf, (SOOI RY"ICE) 

La, 

(1) DET Til to ...... 
(2) lunction ....",. 
(2) 'ilhr (rltoti", jl<mp to end) 
(I) count/typ" 

optianot porl%llMlters' r.pe .. ted count ti"",s 
(2) po""'" n~ '0rM' 

optio .... l string por_ter, 
(2) string men hngth 

(2) JiH.r (poI'=> "otu. pointer) 
(2) lill.,. (nt .. ti". peR) 
(1) EOL or ! tok.... OR 

I 
('I) • .rpr.uion 
(1) i .. "iriHa END DET toka .. 
(2) I'H.,. (J .. I.>otu. pointer) 

\ (1) EOL or ! toh .. 

Porsing Jor th, LIT .... d inviribh lET to","nr i.f the 
s"",a (SCAN hg"ing d .. c ,d .. ~ ""ieh ... 100". befou it 
g.t~ to> us). Ajter chocking lor pragr_ "",do, .... 
ch"d that tht I .. nctian tyP" is string or ",_ric 
(ttror 'J .. ot), and handt. tho apprapriata t~ 01 
right hand "xpross'-on. 

lIT porud Ja,.,." nat atlocot .. d, 

(1) LET or inv;.ribh lIT ta"." 
(1) "oriabt. to" .... , .ftr,ng or n.-rie 
(2) f,,"cfion n_ 
(n) oxpresrioll 
(1) star. tDk ... , "tring or n"",,*r;c 
(1) COL, t, or @ to'\'11 

eND OCT: 
Parsing lor thi, in$i$t, on progr_ "",d", pushas the 
tolr.." ond 2 bytu of fiU ... lar t-h" I""ction "ol .. o 
poi .. ter (su .. ttceat'on of CND DCT) , <md th",n 
d .. mands that it b .. th .. lost thing on the li" •. 

EIID DET parsed form ... at otlocated: 

(1) END DET to,.. .... 
(2) fiU.r (J .. nction "alu. poinhr) 
(1) EOL 0 .. ! ta""" 

FN t"Ir."n), and g .. t th .. 'I""". lilhr, and countlt-lIP". 
Tha co"nt-ltllP" ;s maHag"d int-a t-h. lunction till'" 

Ilo£>. Nut. th .. CRl'T? ro .. tinq is catled ta uarch 
Jor H,Q J .. nch-an ".,.nabtQ, ond ,,.aotQ On" iJ n •• d.d. 
ThQ n""", if olIO ,,,n"Qrroo 'to internal la,.,.,. 11 tho 
j .... ction "a .. iabl .. 1.0. not .. £'·.ady ba.n ."count .... d 
(in 0 call), tll .. n eRDT? ",iU allocate g "oriabt. 
painter black "ring AI.VENT. Th. por=>lren to IILV£HT 
ar<l rot up osn.",ing a n"""'ric lunction and tMn .... 
ch"ck th~ ty"P" (il string, t-h" por"",.t.rs or. 
"",d'-,'<ld). Th .. call to AI.VENT uts up th. "ariable 
pai .. t-.r .... try lor th. lun<:tion "oriabt •. ThQ tast 
thing CRDF? do",s .-....... rr .... g. th. point .. r blac~ to 
look lilt .. : 

.,-----------~--------------- .. ---------------- .. --------------+ 
I 11""'. I"om I {"lO:£ rtr l .. n! I ul "atu. pnt-r I ral dal pntr I of_--________ + _______________ .. ________________ + ______________ + 

IJ H,.r. ""u ... a .rrors i .. CRDF?, than .... ch.ck to 
s ... il tho ftl.7lcti"" "griabh wos Jound. 1/ so. ch.ck 
to s ... iJ th .. deJ p .. t-r is non-2 .. ra (il it iI, th. 
lunctian i·s aZ,..ady def'nad and "'" .. rror on th. 
d .. plicat .. ). 11 th. dol prltr is ura, tho ret.,ti". 
pa.nt.r to th .. ca"nt-/typ" by'"- i .. th .. d.finition is 
placQd t"h",.. (us;ng t-h. nCD>M painte,. sa" .. d .. arti.r). 

ThQ f .... ctia .. n""'. in th .. d .. ,initian is replac.d ..,ith 
th .. utah" .. p<>int.r to th .. painta .. block. This 
p<>;nt.r is also sal.> .. d in CVRfl'N 10 .. Ust by th. END 
DET oHacatian and til. LIT allocation. Th .. p<>inter 
to thQ first f"n,t-ion parCD>MUr (in th. f .. ncti"n 
porCD>Mtu- orao) is sa"ad in PTPAR1. This t-QZZS th. 
" .. riahlo ,aarch r., .. ti .... to loale firSt" in th. 
por""",t .. r .. re., (a .. d "".r .. that area is). DTPARl is 
ah" uud by t"" EIID DET aUocotion to f;lt in th. 
ral iump "ot ....... d by LET atlocatia .. to sta il the 
I£T 's ;nsid. a Junction d'J,-nitio". Tit. t~ is 
stri"PF"d o .. t al th" count/ typo info, gnd 0 loop ;s 
""tared t.>hid, aHoco.tu· spac. Jor til. "at .... oj .aeh 
par""""t.r, (>lid SO"., t-II. r.lati". "aZ ... po,-nt ... in 
tho por""",t.r "<triabt. bloc". lifter olt par_t.rs 
are h" .. dl.d, the f'Oi"ter tD t-"a .... d oj flo. pa .. _t.r 
"an-able &lock is sovad in DEPAR2 (this hIls the 
"anabl. uorch rout ina ""'or. th • • nd aJ tho 6laclc 
"I. T.nolly, th. f,-U .. r J<>r th .. ralat-i ... peR ir 
JlllQd in. 

lIT or ' .. v,-u-bl .• UT: 
n,,. ""r,al-t. t-a"~n fJoll"..,in9 th. LLT to~ .... ) il ,""s­
sa!,~d ;nt-a thc f"'Ietlan typ" Jlog. Th .... ~'" ch.c,," to 
SeQ 'I DEPlllll ;S 0 (iJ so, .rrOr ;:>n UT out$id .. 
J ... nction d.J.'. IJ 0", th. '1 __ is clto .. g~d to int.,.­
not form and th. "arial-<~ p".ntQr is comparad t-o t-h .. 

String (t1O.(I _ric f!UKtion c .. ~h diJJ.r 0"'11 in 
"","t to"." is initio;tty lood.d. Porsing ;."ish on 
progr= _d.. After sewirog porr. inlornl(ltio .. , th.. 
routi". THNM., ir cothd (FHNAJf.I is i"st li". 
FHHIIl1E, II. DET TN porrin9, .;TUpt it @u 0>'1 ini­
tiot SCAN). FNNAl1., pu.ts th.. function ...-, lithr. 
ona caunt/tllP" a .. the ,toe". (t1O.(I itlo M' the tJllH. 

Pouing chile", to III. if th.. f}Jpe oJ tIM IWietio" 
co'hd is cO"'f'<3tabh .. ith the upr.uio" it h baing 
uud i.... If not (or iJ the r=oIII ""'" irwgtid), the 
"gt .... , ,<wad gt tho rtart gn rutorad, ~ the CGJtl 
i, ftagad M ..... rror Jor tit.", porr.r to cUat t.>ith. 

If aH it 0" '0 ,gr, tha i"lo~i,;", 0 .. the ,tGJC" 
J¥Om TNNAJ1., i, romo"ad, and ... chec" tD ••• il ~ 
par ...... t.n "'re 'p<I!ciJad. IJ rO J the par_-t.r in­
lal'Jl>(Jtio" i, porud CUld tha par_hI' tllP' is ,ov,d 
an the R6 ,t=~ lar lator (at this poillt, the raa' 
numbor inlal"l<Jtion r ... ,,,,.d by FN}I~ i, ro,hnd 
ot,o). Parsing is Ioondt.d by ",sr_ing a; ~ric a:o:­
preuian ond trying g .ftr;ng if "!DIMr;c I",its (iJ 
stri"9 lait s OlIO, th.n chall up th. stClC" alief orror 
out). Thir tool' eonti .... " as torog a co....,.. faU_r 
th. par...".tar. Alter the tgrt potallO<ttolr a; 'J' i. 
ch.d, .. d Jor. N""" tM calt tahn. IWlction naIOM, ond 
par ...... ter count an pu,h.d o .. t (do"g .. ith g bAlta oj 
9grbag. which is bock .. d o".r). Using th.. par_t.r 
count, ... ca"'Pl'h tho locot-ial\ on R12 oj th, ~Mt 
par ...... toIr eu>d porition R12 th.re. HOt.>.,. prac.od 'to 
pop tha por ...... tor typu all the R6 stacl. G>ld .IIIO". 
th .. ", ta th~ RI2 stac~ (tgst 0"0 fint). Finally.,. 
rastor .. R12 to the ... d 01 thir ""'.fr, (t1O.(I .,. gra 
danQ. 

CALL ftl.J'lction porud fOrPfO, not aHoea;tad: 

("') puc .. ding port oj .:qor.srion 
optional por_tor.f: ra~atad far co .... t parol>Mlt .. r, 
(n) por~r .. r .:rprur;o .. 

(1) cgtl tak .... 
(2) I"netian n_ 
(1) par_hI' ca .. nt 

option .. l pGN!IoIIItor.f1 np"' .. hd Jor COtl.J'lt por(lmolter.f 
(1) par"""",ter flIP" Itog 

(1') nst of arpr • .trion 

ALWClITlOlI, (". GC"ALO) 
DET TN: 

AUocotian lirst ch.-dl t-a "0 if.,. Clr. alr .. aJy .. t­
tocoting a llU1ction (if .0, ..... gi". up Cll>d orror). 
If ok. sew .. th.o poinhr ta the nOl>Hl (JattCWJ th" DET 

on. Icw.d in CVRFUH ta "",lea '"1''' it is the right 
lunction "oriobt .. (if not, IItror i, rap<>rted). Th. 

I>olu" oj C/JRTUN ("""ch i, tho Same as tho r.l."t-il.>o 
pointer) ir s .. bst-itu .. d Jar toh. n~. 

END DET: 
Tirst, DFPARl ;$ chllc"ad ta... if .. J .. nctian i, 
b .. ing d.fined (il nat, .... ror is rapartlld). Th. 
point-.r in DEPARt is th.n adJ .. shd ta po'nt to the 
Jilt .. r for th" r .. latil.>" Jump. Til. Jwrrp "al ... i, cam­
put.d lIy tak;ng th. currant positian (cblol .. T-e -
just afh .. END DET t-ak"n) ond <lrl,jIUt-irog t-a dip th. 
10Ha...ing liU... CUld maJ,;.. pointor ratati"... Tho 
ral",ti". irmrp addnts il th.>n ploc.d in th" Jilhr 
in the I"",ctian daJi";ti",,. Th. "ol .. ", in aJRFUN is 
,o".d in t-h. filhr Jar the lunction "at .... pointer. 
Tin .. HAI, DTPARI 'r d .. gr.d to indicat", th .. ond al 
th" ftl.7lctio .. d.Jinit-ian. 

CALL, 
"'. oHocotian ""'Slag'" th. cgH talc." t-a bII tho "P'" 
propriate I ..... ction t-!JP<I flog. eRDT? is call.d ta s.t 
Up 0 partial "oriaH • .. "try (il .... d .. d • ... DET TN 
oUocotion lar "",r .. on CRDF?). IJ th"r" .,.u na ar": 
rars, the "...... is raptoc.d ..,it-Il. the pariabt .. 
point.r. and the po:r_hr tllP"" ~i.ft ;s ,lcipped 
a" .... 

En"iro""",ntol ",tlaeot-ian, 

I/UH, 

INVTII uros o .. t tha lunction ,t..h inlormcztian. Thir 
is ,aHad by INIVLP i .. odditic" t-h. initialization 
of tI.ll flU1ction volua ta ....,J .. Ji .. "d. 

DET TN: 
SJ.ip ol.>.r th .. "ariabl. pointer ta g.t to the !'IIto­
ti"", JUMp oddr.,." and JIPrrp ta that czddreu (EOL ar 
.' foU"",ing t,,", EIID DEF tok ..... ). . 

LET or inl.>',iH. LIT: 
Sl.ip o"ar t". "ariaM. tllP"" tok.", g .. t and 0:6-
$al .. tiu -th .. "or;aM .. poi .. ter. Ch.c~ th .. ngrnao 10"" 
to seQ if it;s string or n ....... ric. IJ "tri"g, cgll 
FTSTlS t-o set .. p th. R12 stock. 11 """"'ric, dip 
OL· ... th. pcint.r, g .. t- the absolute votuo gddr .. ss and 
put- it 0 .. R12 oS ralat-i" .. addr"sl ",it-" th. l1a"1>e 

JOrPfO. Th. stud is no,", ut- up lor nor>n<rl "ariczbla 
stor09', o'ld t-h"u is nothin9 lu,th.,. "";ch is dil­
f .. r .. nt- far th .. IU'l,t,o" " .. r;ol-l •. 

HP-75C Description and Entry Points 



END DEr, 

11." ;rwi.ibt" !un.dic", "nd is slightty di!J"r" .. 1: at 
r",di",. Jrom 1:h" END DEE 1:ol"n. It t",t, to Ill" iJ 
th.u is a v"lu" on tM stC)Cl (r"'uU oj ""otuoti"g 
th .. on.-li"" d"Ji"ition). IJ tMrIl i, "at, tMn til. 
i" ..... ibl. end i, tt'lloted liA:. on END DEE (J.tcll tI •• 
.. ol ... !rom th. Junctio" "ariabt.). 11 tll,r. is, 
ENGEr i, coU.d to ru1:ot'll til. _clli", 1:0 til. rtotc 
th. J..,.,chon ..ar con.d in, ond tI'''n r"turn to ..r.'rIl 
J"'"tio" ..... caU"d ( .. io TNlJRTN). 

no. END DET 1:"lon Jir.t callr TNGET. FJIGET J"MS th" 
function ,tote inf" by t"cotill9 t.... fwu;tion 
.. "riobt. "ol .. " and .. sill9 the 9 byt<ll 'n front "f t"" 
"ol .. " (b>hich co .. t" .... 1:'" func'tio .. ,1:"h). I'M rd 
ret .. rn "d4rur is r.tri" .. "d (=d H." .. "lua O'd _ s". 
CALL runt i_ for MOu 011 this), if tlli, is ott'llody 
uro t".n ..... rror out (funeti"n _s iumpotd , .. to). 
N.xt. the ulo.ti .. " PCR is J.tel •• d, Th ... th. relati ... 
.. "lu. "J TOS ot eolL ti"", is ,..-tr;.""d. obJ"l .. tiz.d 
ond restot'lld (, ... CALL runti .... for ""'rIl). T1t."n th" 
old .. ol ... oj E.RffEtt is utri ... "d ""d .. pdot"d by th. 
..",.,u"t occtu>JUlot..d by th" function (su r .. nti .... CALL 
f"r mort - thi, ..,ilL cO"$8 ott r."",,,,·d >MI»Ory t" b" 
r.laoud ""'.n th" ".rpr"uion ,o"to;n'ng til" Ju .. .:1:ion. 
colt i. finj,h.d). Tin"Uy, 1i16 i, r .. toud tQ th. 
,tot. oj tI", functiQr, colt. (1 don't knoW .Joy-­
Capricorn 'o""d tlli., '" "'" do t"o), 

TNDRTN .rpectr t-Io. ugishn .. t- "P tQ "",itat;., a 
GOSVB r.t-.. rn ,,.,d to".' CO". of obsQtuti1:ing th. 
p<>int.rt, uthng tlo • ...... RtO ond PCR, and -tracing 
th .. rat .. rn. 

CALL' 
Th.. r""t;"", .tuJf for call fint g.h t-h" ",niobl" 
block p<>int.r as ""solut .. , OM th"n a.<k. 1;1 •• syst.", 
i! th.n i, UEIIAY"",,,,,,ry left. Thi, is d"". by 
cotting Room asking for 0 sp<>c .. ot a location known 
to b. bato ... tI,. curunt R12. If IiOOIt' r.t-urn. "' ... r­
ror, th .. n th .. r. i, not .nough roo'" hJt to u."tuat.. 
o an.-lin. J .. nction, so"'" gi". up. Nu:t, 10>1' locat .. 
ti,. I"",hon .. oriabh volu. IUld bae~up to paint to 
th. IWlcrion ,tat.. info. 11 t"" functi"n .. .turn ad­
d.-us i, already 110 t-h.n fundion colts itull a71d 

10>1' .rr(.or out. Th. pa.-""",t-..- count in -th. d .. fi .. itio71 
and th. 1"'.-""",t"r COWlt in til. colt GU c""'P"COId (iJ 
not the .<""'" .... ha". an .rr"l'), and .... go in-to a 
loop to proc",s t-Io .. p<>r ...... t .. rs. 

TI, •• nd oj th .. call par=>fchr tllP" list os ccrl-
culat.d IUld sa .... d for ta1:.r. n... loop bac .... 1:hr"ugh 
-th. poronNhr "at..u on t-h. R12 stack au ...... i"g th .. 

DCCOtt1'!IU: 
DEE Til, Output a 'DET EN' for th .. 1:o~"n, g.t th .. "OIJI<I, 

skip ov.r th .. 
.-.lot'"'' it<mp, get t-h .. co .. nt/typG., ond output th. 
""",,, ",th '$' il n"c .. ssory. IJ thu·. or" ony 
par4milhn, "utput a .(., and 90 into a toop ""'ieh 
tronslotes the p<>r""",t.r n_ Jorm t" ° nonN <md 
put.< ,'t- ... ith opproproat-. tolt." <VId stac!. ""'rk"r on 
th" stoc~ for lahr pr"c"uing, If th .. por""",tor is 
G string th." th • .. Ur d.fi".d string l.ngth is otso 
put on -th" stoc" (if n"t 32). This cantinuu ..... tit 
all por ...... hrs ha .... I. .... " hondl.d, -th .. n th .. ')' is 
stack .. d G"d UNSTAK is CGlt.d to output- t-h, .... u ,," 
tI." ,tlUI.. Th. troiling btan" i. rOlmo".d, ond "'" 
d."ek Jor 0 on. lin .. d .. f.nition. 11 th .. nut to""n 
is not- on EOL or !, "'" ass""", so, ond output a """; 
oth ... ..,'u .... put tha blank bock. 

LET Or invi.ibt. lot: 
Th. It"Y"""rd is mo" .. d to the o .. tput (LET EN Or TN 
rupceti".ly), ond the uol'iaM .. to","" is taft for 
TCTVAR -to d.compit .. as " no""",l .. al'iabt •. 

EIID DEF: 
Th .. hy"",rd is ,,><w .. d fo .. END DEE (this ,1:"p is 
,k'ppod Jor th .. in .. isiM ... nd) and th .. "oriaobl .. 
p<>inhr ,s sk;ppIld """l'. 

CAU: 
G .. t th. fl.lllctj"n voriobl. n_ o"d '0". it. fh. 
par""",t. .. typ" list i, skipped through, chongi"g 
'lac" coru'ponding ""'rl."r on tIl. R12 .tack (JOT t1o" 
par"",et .. r ."'Pusr;o", - aluady dccompil .. d and 
stochd) to a c""""". Nnt, find th • • t-art oj tI,. 
par_t .. rs on t1o. R12 r-toc", and ;nJ .. rt th .. function 
"oriabh n""", 'EN', .,. (if n"cuJary-', Clnd ·C. 
T.nally, add a ')' ot t-h • • nd 01 th .. stad •. IJ ther" 
ar ... 0 par_t.r" tl,Qn a ,t-acl. "", .. k.r and th. !unc_ 
tion nam., 'TN', OTJd '$' (if n.C.Hary) au add.d to 
,toc/'. Th .. ~otl to UNst/4K ot th .... d oj th" .:r;pru­
sion ,0"tG'n,ng t-h .. f .. "c-t'on con tak"s cau o! o .. t­
puting Gll this stuff, 

par_1:.r is a string and th.n o.cf,;u.<ting if til, tllP'" 
flog fro", RIO i"dicatu it if a ~.c. Noir c",,-

ti,",u until th. vat .... of RIO .quoh t"" c"""'P"hd 
.rod of th. li,t.",. ...... .. ot" .. of Rl2 if ta.v.d. Gnd 
1i10 is pLOt bact. 1:0 th. 6.gi,...ing oJ til .. tilt. 
Storting "ith th. tint p<lr ...... tu, til. tl/Pl of tM 
cott par ...... totr if c"""",ud t" t"" tllP" "f th. a.! 
por_hr (if no ""'tch, t""n .rror ou-t). If tM 
par ...... h r is 0 string, ~""" th. dt! p<lr_hr i"f" 
Hugth, "4h .. , poinhr} or. I.tch.d end the colt 
porG"'et'Ir i"/" r.-tri." .. d !r_ RJ2, (Hot" that t~ 
stC)Cl it N01' l>tlftg .... d es ° stC)CIr • .I" GErA]).,. ..cu~ 
b, c""'P"".ohd f"r in its obtot"tiz4ti"n "f thot tJd­
dus .. s "" R12). TETCHA 4nd srosT- oU us.d t" _v • 
t1>. vet .... 1:" tM por_~"r (fRFl.AG it chall9"d to 
turn oj! trac .. _"" - thir 1'r.llcn'1:6 gor6ag. disptoy 
~" th. u .... r). If t1o. p<lra>net.r is a ntcoobor, tho" 
ONER- is "",d 1:0 -'c •• ur. 1:1!. .. lLOIblr i, rtol end 
th. 1I0lu. ir _v.d -to t". par_hr. l"'it conti,",,", 
until t"" par_hr cowo1: is dt>em t" 0, 

A!hr th. por_hr, ho:u. b •• n pro,,",ud, th. r.1:"r" 
oddrus (ofter th" flUlction coU) is retotil>iud .... d 
,,,,,.d ; .. th. fUllcti"n stoh info, fh .. n the peR i .. 
proccu, .. d sim.torty, Th. curr."t voh .. oj TOS ir 
s"".d 01 th. d'ff .. ren~. b.t..o.. ... TOS .... d R12 (til" END 
DET "itt odd this to 1:h. n"'" TOS to gat bock to th .. 
atd on.) "",d t1o. n'''' TOS is ut to IiH. Til, curr.nt 
E.RIfEJf it so".d, OTJd E.lilfEtt is O'd (t1o" END DET ..,itl 
tJdd th;t so""d "ol .... to th. finding E.RffEn t" g.t a 
to1:ol). R16;s I(",.d (1 do,,'t kn~ """'11). RIO is ... t 
1:0 point -to th. t"I.." Joll_irtg 1:1>. r.lat;lIc PCIi in 
til. d'f;niti"n, .... d th. PCIi is .. t t" 1:h. 01>­
solutu .. a PCR Jro,," th. ""J;n;r;on. TinoHy, -til. 
functio" caH is tro::oc.d. 

DEALUJeKI'ION: 
DEE EN: 

Til. d.aUocation ,,! th, DET T~ simpl!l reptec,", th. 
fur.ctia .. voriobh poinhr ",ith the J .. n~tion I.ItJriobtt 
'l<mI, OI\d st.ips ol>.r 1:10. por ...... t.r btock and r.le­
ti"" PCR, 

LET .... d inllisiM. UT': 
Dou no1:hing (,;"r1: an RTN). 

E~D DET: 
J&ut dip ""Cr -th. 1I0riobt" .. atu. pai .. t.r. 

CALL: 
R.star. tlua fWlctio" .. or,aobt .. nlPnll, and skip ,,1I0r 

NOMAS 
NOt MAnufacturer Supported 

reCipient ilgrea NOT 10 contact manufacturer 
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