INTRODUCTION

The information contained in this document is made available with the
understanding that it is not supported by Hewlett-Packard. The custom
microprocessor used by the HP-75 was not intended to be supported with
technical details made available to the user community. When you read this
document you will quickly notice that there is no effort to explain to non-
design team members how or what is going on. At the time of developement
there was no plan to do this. While this document may stimulate more
questions than it answers that situation must be accepted "as is". See the
NOMAS statement stamped below. This material is being made available to
the user community through PPC because we believe that information in this
form is better than none at all. PPC offers this information as a service
to the community. Additional copies may be ordered from PPC at the address
below.

Another source for HP-75 technical information is the Computer Journal of
PPC and other volumes in the 75 NOMAS series. Contact PPC for details if
desired.

PPC - POB 9599
Fountain Valley, CA 92728-9599 USA

Telephone: (714} 754-6226

NOMAS

NOt MAnufacturer Supported
recipient agrees NOT to contact manufacturer

Note: This material copyright (c) Hewlett-Packard 1983
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WHAT IS PPC?

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 smail enough and portable enough to be conveniently
always with the user. The ideal machine hasn't been designed yet. PPC's major
activity 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 wembers 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 Tow 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 serving 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. Al
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
parsley.

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

id HP-75C Description and Entry Points



HP-75 Description and Entry Points

CONTENTS Page
Allocation Documentation —GKC . . . . . + « + « + « « . . 1
Buzzer Driver Software — RY . . . . ¢« . . + ¢ v ¢« .+ . .. 7
Ckecksum Computation —RY . . . . . ¢ v ¢ v v v v v v o 9
Comparator Driver Software —RY . . . . . . .. . ... 10
Card Reader Driver — RY . . & . ¢ 4 & &« v v & o o = s + & 12
Deallocation —GKC . . ~ . . . . . e e e e e e e e e e e 17
Decompiler —GKC . . . v ¢ v v ¢ 4 v o 0w .. . .. 19
On ERROR Comments — RY . . . . . . e e e e e e e e e e e s 30
Subroutine File Grouping . . . &+ + « .°v v & ¢ &« o o « . . 31
Handi Calis — Doctor Cobols Demonic Gu1de — SDA, MJH,

JA, and RH . . & L i r h e e e e e e e e e e e e e e 34
Wakeup Procedure — MJH . . . . . . . . . 0. 0. 4 o . . bl
Input Software —JA . . © . . . . . o . o o .. e - . . . B9
Interpreter —GKC . . . . . . . o o 0o s s e e 0 61
Keyboard Translation —SDA & JA . . . . . . .« .« . o . 63
LCD Driver Software —JA . . . . & . 4 . o i 0 s e e e e 65
Lock Description —RY . . . . . . . v o v o v v e 0w 72
Battery Detect — 7 . ¢ & v v ¢ v v i v e e e s h e e e 72
Routines:

ASPACK, BADDEY . . . . . . « = « « v v v« e . ... 713

CLRCOD, DATRPT+, DATSMD, DDLREP . . . . . . . . . . . . 74

DDLRP, DDTREP, FILINT, FLCAF+ . . . . . . . . . . . . . 75

FLCAT, FLCOPY, FLSTOR, FLLOAD . . . . - . .+ + « & « « . 76

FLFIN, FIFIND, FLFTOF, FLGOF+ . . . . . . . . Y ¥ )

FLGOFE, FLGET1, FLGTFN, FLNEW . . . . . e . -« ... . 78

FLLPUR, FLPUR!, FLPURG, FLR36 . . . . . . . e e - .. 19

FLRENA, FLSAM?, FLSBON, FLSTACK . . . . . . . . .. . . 80

FLSWCH, FLTTOT, FLVFO?, INIT . . . . . « « + o+ « « « . 81

DDT67, INISIZ, INICHK, JSBCRT . . . . . . . . . . .. . 82

PACK, PAKD, PAK1, KAKZ . . . . . . - . . « « « v« .« . 83

PAK2A, PAK3, REVBYT., REYPSH e e e e e e e e s 84

RDYSD+, TENRIT UNTUNL, VF1TO2 . . . . . . . . . . . . 85

S . O & 1

VFADDR, ASEVFB, VFBSY+ . . . . . . . v v v v v = v a s 87

VFBYE, VYFCD46, VFCDCO, VFCDEP . . . . . . .+ . . .. . B8

VFLLCCH, VFDDLZ2, VFDELL, VFDIR . . . . . « . . « . . . . 89

VFDIR+, VFDUDE, VFEOD?, YFERR . . . . . . . . . .« .. - 90

VFEXCH, VFGET, VFGLOC, VFHI . . . . . . . . . . . ... 91

VFHI+, VFLAD+, VFLED?, VFLIF?, . . . . . . . .. .. 92

VFLTBY, VFLTY+, VFMFP?, VFMM? . . . . . . . . . .. - 93

VFMOVE, VFMSG, VFNXD-, VFNXDE . . . . . . . . . . . . 94

VFNXE +, VFPED?, VFRCEX, VFRDE- . . . . . . . . . . . . 95

VFRENA, VFRLF?, VFROO?, VFRREL . . - . . . . . . . . . 96

VFRVDE, VFRWO+, VFRWK+, VFRWRD . . . . . . . . . . .. 97

VFRWSO, VFRWSB, VFRWSK, VFRWUO . . . . . . . e e e e . 98

VFRWWR, VFSECT, VFSKFL, VFSTAT . . . . . . . . . . . . 99

VFTAD+, VFTERM, VFTIME, VFTRNL . . . . . . . . . . . .. 100

VFUTL+, VFWACH, VFWAC2, VYFWBUO . . . . . . e - - . .. 101

VFWOOP, VFWR, VFWRBK, VFWRCL . . . . . . . . . . . . . 102

VFWRD1, VFWRD-, VFWRDE, VYFWREC . . . . . . . . . . . . 103

HP-75 Description and Entry Points



iv

HP-75 Description and Entry Points

CONTENTS - Continued

Overall Layout of Memory . . . . . . . . e e
List of Mainframe Memory Routines . . . . . .
Mass Storage Driver —SDA . . . . . . C e e
Output Software —JA . . . . . . . .+ . . . .
Parser —GKC . . . . . . . e e e e e e e
Routines:
APEXIT, TIMEMD, CSTRIG ‘CKTRIG . . . . .
CKTRIG, AINCHK, RINCHK, TINCHK . . . . . . . ..
YINCHK, UPDISP, STDATE, TICK ... . . . . .
APINFO, APTDEL, APDEL', APTDSP . . . . . .
APTERR, APTFND, APFND, APTGET . . . . . . .
APTINS, APTR+, APTR-, GETLNX . . . . . . .

RSTBUF, SAVBUF, TIMDIV, TIMPLT

ATMPLT. APMSKE. APMSKY. STMMSK - » . . . . . .

TIMMSK, YEARTM, REPTIM, APTCHK . . . . . .
DCCLOK, ENCLOK, FINDTD, (?) . . . . . . .
FXAPPT, ALMCHK, DATCHK, DATCK' . . . . . .
DAYCHK, DAYOK, DCDAY, DUPCHK

FLDCHK. FXALRM, FXDATE, FXDAY, . .. . . . . .

FXTIME, FXYEAR, LPYEAR, MINDD . . . . . . .
MIMDD, MINHH, MINMM, MINMN -. . . . . . . .
MINYY, NUNPCK, RPTADJ, RPTINP . . . . . . .
TIMCHK, ACREAT, AOPEN, AOPEN' . . . . . . .
ALBEEP, APPROC, APPTRS, APSTAT .. .

APTACK. APTMRG. APTRIG. STALRM . . - - . . . .

ALARM, OFALRM, CNTRIG, GETCLK . . . . . .

GETTD, MULTGO, NXTAPT, PRNOTE . . . . . . .
Pocket Secretary Theory —MR . ... 0. S
LEX Files — SBA . . e e e e e e e e e e
ROM Switching Guide . . . . . . . . . . Coe .
Time and Date Stuff —RY . . . . . . . . .. .
Transform — GKC. . . . . . . . . « .« .« o . .
On Timer —RY . . . . . . . . .. e e e e e
Time Mode Command Processing — RY . . . . . .
User Function Operations . . . . . . .« . . . .

. a

------

Page
104

. 111

112
119
121

. 128

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

......

------

. 143

. . 145
. 146

.. 129

130
131
132
133
134

. 135
. 136
.. 137
. 138

139
140
141
142

144

I S T . 5

Programmers Initials - At the end of many entries are the -
programmers initials following a dash. The programmers are:

GKC - Gary K. Cutler JA - Jack Aplin IV

RY - Raan Young X RH - Robert Heckendorn
SkA - Seth D, Alford MR - Mark Rowe

MJH - Mary Jo Hornberger ‘

*Page 140 to 177 is an italic type style.
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ALLOCATION BOCUMENTATION

frary X. Cotler

97 P THY., 3 RUG., 1973

Posnter Allocation

-

| | ]
} Progran Pointer Allocation | CHRPIER 1 I
I

O

1.1 Overvien

Definition: Pointer allocation is 2 process uhich builds a blotk
of anfornation (VPR entry) within the Variable Pornter Rrea
(VPR) For path variable 1n the progran, replaces each variable
nane in the progran usth a relative poanter 10 115 VPA entry
and replates the line Aunbers 1o GOSUB. SOT0 and IF statewents
uith the relative addresses of the target statenents,

Calculator vs.  Honcaltwlator prograns: The centinued exastence
of calculator varjables after the execufion of a calculator
statengnt, necestatates a differentiation of Pointer
fillocation For these tuo nodes.

Nongalewlator progran:
a VPR {variable poanter area) uill be created.
all variable names utll be replaced by pointers to their nane
forn and other data in the VPA.
the PLB {Progran Lontrol Bleck) is given values as Follous:
P.LEN - the length of the progran ancluding the PCB. 1f
this value 1s nonzere this indicates that the progran has been
allocated.
P_PLER - the length of the UPA
P.ELEN - the total length of the eavironment not including
the ELB.

Calculatar progran:
the VPA will be augdented by what ever new variable references
there are.
var1ables uill be replaced by pointers as For & progran,
The PLE and a feu systen paraneters are nodified as follous:
P.LER - the length of the progran as for an ordinary
progran
P.PLEN - the length of the VPA
P.ELEN - the tetal Jength of the envirannent not including
the ECB
LSTPLH - the value of the P.PLEN hefore allocation {set at
beginning of PIRALD 1f in calcy zero otheruise)

9:12 PR THIL, 3 AUG., 1978
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LSIELN - the valuwe of P.ELEN before ne allocate {set at
the beginning of PTRALD 1f in calc; zerp otheruise)

Should pointer allocation fail, the deallacator. BALLOC, 1%
called to rewove the VPR that was just created.

occurrence: Pointer allocation is the first procedure in a three
slep process.  Tthe culmination of ihese three steps 15 the
execution of a2 progran or calculator mode statesent. The
three  steps, I EUCCESSION, are  Pomnter  Rllocation,
Environmental Aliectlon and Execution.

Hamdx  Calls: If a basic token, created by an external ROH,
requires sone wakque type of Pointer Rllocation, such token
nust be assigned 3 primary altribute greater than or egual to
57 foctal).,  This attrjbute uill generate the V.ALLO hands
event at Poanter Allocatien line [refer to the V.ALLO event 1a
the HARDT call docunentataon For further anfornation),

9:17 PR THE., 3 A6G,, 1978
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1.2 VYartable Hane Forn

FRUMRAR: FRUHAN 3 the routine vhich translates the ASEIY mane of
a wvariable into an anternal faornat. Thas Fornat not only
preservec the RSCI1 mare but also provides &1l the necessary
infarnation, concerming the wvariable, for HRElocation and
Executzon.  The internal structure eonsists of a tuo byte forn
urth b1t patterns representing the variables siatus,

1.2.1  Internal $tructure

7 6 5 4 3 2 i L]
byte 1: { T3 [ T2 § T | TO | N3 | H2Z | Ht | KO |

byte 2: 1Al [Re Jfo |4 13|12 | Lo}

13 -- ¢ --» nunerig
§ --» string

T2 == € —-> ginple
1 --» array

1,16 -~ 0 —-> real

1 --» 1nteger
2 --x short
3 not wsed

H3--K¢ -- 9-9 --3 nuneric portion of AS"II nare
10 --> no nuneric in nane (bEank)

FO -- 0 --> variable
1 --> funttion

R1,B0 —— 0 - lotal variable
1 --» renpte varaable paraneter passing for CALL
2 --» paraneter variable

L4--10 -- varaable nane ranh.{A=1, 8:2, (=3, etc.)

9:12 Ph THU.. 3 UG, 973
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Exanples:
local sinple mwmeric varpable: (4]
byte 1: 00000001 01 hex value
byte 2: 00QO0Q0 11 03 hex vaiue
renote siring array variable: F$1.))
byte 11 11001010 €A hex value

byte 2: 01000110 46 hex value

997 PH THU., 3 PUG., 1978
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1.3 Variable Pointer Entry

In the following block descriptions, sach nember of an
entry In the YPA [Variable Pointer frea) is 2 bytes long.

1. Huneric variable: Ex, 19

Length: 4 bytes
Entry forn: { Hane | Rel Pir |

I. String variable: Ex. 538
Length: 6 bytes
Entry forn: | Hane | Hax Len | Rei Ptr |
II1. Array variable: Ex. ¥(5)
Length: 10 bytes

Entry Forn: | Have | Total Len | Max Rou | Max Col* | kel Prr |

* In the case of a 1-dinensianal array, the nakinun colunn
entry will be imitialazed to -1 (FFFF hex internally).

W, User defined function (munerse): Ex. FNF(a,b)

Length: € bytes
Entry Foru: | Wane | Rel value Par | Rel Exp Addr |
9:97 PN THY., 3 AUC., 1978
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Length:

Entry fore:

User defaned function (siring:  Ex. FHR1E(RS)

% bytes

| Mane | Max Len | Rel value Ptr | Rel Ewp Addr }

47PN THU.. 3 RUG.. 1973
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1.4 Progran Control Block

The PCB 1s a block of 10 bytes that contains information
about an allocated Fxle. The PUB derectly precedes the First
line of any lined File 1n wmenory and does not exast for
vnlined files {LIF1 files have no P[B). For any deallocated
file, the PLB u1ll contain #ll zeros. Far further 1nfornation
regarding the PEB, refer to  the Henory  Hanagenent
Docunentation.

PCB: The (B [Progras Contral Block} 15 structured as follous,

byte 0/t P.LEN -- length of pgn and PCB {0 if deallocated)
byte 2/3 F.PLEN -- length of YPR

byte 4/5 P.CLEM ~- spare kocation

byte 6/7  P.ELEW -- total size of eavironnent not including ECB
byte EBf$ P.SPAR -- spare locstion (For paraveter passing)

9:17 PN THI., 3 AUG., 1973
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1.5 Deallocsted ¥s, Rllocated Progran

The following progran mill be Followed by two Forns of
its internal structwre; ODeallocated and RAllocated. The
important differences are:

beallocated Rllocated

PLB set to O Al PLB entries are valid
Variables are ASCII Variables replaced by relative poanter
Mo VPA VPR begins directly succeeding endline
Progran: 10 #4=P1
20 B%="h} there’
30 H(1,1)=304/2

Deallocated Structure [1nternal)

P.LEN P.PLEN P.CLEN P.ELER
PCB: G 00 00 00 00 00 0 00
lLane 10: 1 00 06 " ># M« 9 08 OF
nun var #4
tine 20: 20 00 oF 13 » 20 42 <« 95 08 1]
str var B$

69 W M 68 65 72 65 07 oOf

tine 30: X W 19 12 »20 4« 1R OT w
nun array It

0 o 0w 00 oA tH 03 W

[ I a1 < 2R m 02 00 2F
9:17 Ph THU., 3 AUG., 1978
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nun var B

o8 O

End lane: L) RS 0z B3R 0E

Ay ypR M

9:17 PN TRE, 3 AUG., 1978

M nawe forn w0 VPR

Line 20: 20 o0 oF 13 » 48 D0« 96 Lik:] 68
rel ptr 1o BS
nane fors am VPR

69 A 7 & 65 5 07 O

Line 30: n w 19 it H o 10 o 00
rel ptr to A
nate Ford 1n VPR

O 1R o o 0 OR 1A LLXR 4]

6 »47 0« 2 WM 02 00 00 F
el ptr 1o
B nane forn 1n YPA

o3 oF

Endline: 9 A9 oz & Of

9:17 PR M., 3 AUG., 1978
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AhOYpR AR
Allocated structure {aniernal)
nane val ptr
. var: R L] ot | 1F [r]
P.LEN P.PLEN P.CLEN P.ELEH P.SPRR :
PLB: 47 00 14 o 0 oW F2 0 M 0 nare hax len val ptr
var; BS | o2 0 0 | 26
Line 16: 0 00 Db 15 > 47 00« (9 08 3 nane tot len ™ nax rou nax col val ptr
rel ptr 1o vori N{,} 4R 0D | C3 83 | OR 00 | OR 00O | 48 Q0

%% The nest significant hat of the First byte of the total
length denntes the OPTIDN BASE.

total length negative --> OPTIGK BASE O (upper byt set}

total length positive --» OPTION BASE 1 (upper bit.ofF}

9:17 PN WY, 3 AUG., 1978
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1.6 Major Routines

PIRALD: This routuns aliocates all variable poimters in the file
naned 1n R40.

Inpui: R40 - the f1le to be posnter allocated,

Internal: A24 - 1token pointer that noves through out the
progran

£26 - points 1o beginning of variable search area

RX - points to end of varlable search area. if in
pgn ngde for allotation 1his 18 ancrenented as
pointers 1o values are stored. when the last
line of code is allocated, RIZ 15 resat to }05
and ERR5TP is set to 0.

Hotes: The routline 1s entered by & JSB and saves and restores
the DO (banary/BCD) statue, It requires anput
other than the global systen poanters, houever ALL
registers beginning  lath R22  are  considered
volatile.

HXYORE: obtains;

token (R23)

token class (RIG}

corrent line  (RA5/48)

length of line (R47)

condstienal;
th clats >= 30 non-allocatable, loop
tk c¢lass ¢ 30 pass control to allocation
routine

¥ALL1: exat code for allocatien of EOF
: caltulates and stores; P.CLEW {length of connon
area) P.PLER {length of VPA)
: on return restores registers 20-77 {EVIL)

9:17 PR THU., 3 &UG., 1978
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1.7 Procedure

Procedure: Pointer allocation works From 4 table of tekem
classes. Each token, having at least one attribute, has its
token class deternined by the routiee GETHRT (token class is
ike octal nunber defined by the tuo least significant digits
of the primary attribute). This  token class keys the
appropriate allotation routine for each particular token. IF
a token has clase ¢ 30 (octal) then that token is ailocatable,
Hon-allocatable tokans have token class »= 30 (octal). Tokens
vhich are created in the future and require allocation
different from existing routines, should assign a prinary
attribute 3= §7 {octal), this snl! generate the V.ALL0 handi
event. For further infornatian on the V.ALLG handi event
refer to the Handi €all JDocumentation. Kere follous the
pointer 2liocation table; giving, the allocation routine, the
class of tokens which that routine is responsible for, and 3
description of the type of tokens found in that class.

917 P THU., 3 AUG., 1378
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PRINIER RLLOCATION TABEE

Routine [lass Token

THIROA -1 RON class 1 5%
ALY 1] End-of -l1ne

VALOL 1 Fetch variable
BINTHT Z Integer tonstant
SYAL i ] Stare variable
SKPLOH 4 Real constant
SKPLON 5 String constant
FURCRL ] User function call
LINERL 7 Junp true line
LIREAL 10 Goto, Gosub
RELINP 1 Junp relative
DEFFN 12 Bser define function

DEFEMD 13 User Funttian end def
EROD “ External ROM (obsolete)
OPEEDH 15 Option base

OEFERD 16 Functian return
THASH 17 function let

SKPHET 20 Data

DI k4 Dan

SHORT 2z Short

INT 21 Integer

THIROH L] Hand1 call

1INERL 25 Eise junp Line
RELYAP 26 Elte junp relative
LIHEAL 27 Psing line

9:17 P THU., 3 AUG.. 1978
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Exanple: The following exanple illustrates the structure of a
user defined funciron, desllocated and allotated- Because of
the conplexity inherent in the allocatson of DEF FH
statenents, the routine responsible for earh step in the
allocation process 3¢ included. It should be noted that the
parancters of a user defaned function are translated into
internzl Fornat during Parsing.

NOMAS

Not MAnutacturer Supported
reciplent agrees NOT to contact manufacturer
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Pointer Rllocation

40 DEF FHN(A,B)=NRK(ABS(A),RBS(D))

DEALLOCARTED  DESCRIPTOR ALLOCRIED ROUTINE

4% line 40

L] nunber 00

& def fn 87

20 ASCI1 2 byte addr of N GEFFN

40 biank 1 i VPR
Junp past 2 byte rel pos EHEHD
fn end of EOL

o4 paran typefcount {zee nole 1} 04

L] internal A

o1 nane forn A "
var value 2 byle rel loc of DEFFH
ptr A 1n environdent

O internal Oh

oz nane torn § 14
var value 2 byte rel loc of GEFFH
ptr B in environzent
rel posit 2 byte rel pos DEFFH
of PLR of def fn statenent
fet var 1]
ASCI Z byte rel addr of VALLOC
blank A A in def fn statenent

k] abs value b3

[} fet var 11}

20 AsCIN 2 hyte rel addr of VALLOC

Pointer Rlictation

pos of store ? byte rel addr of FHEHD
nee- value ptr N in VPR {FNR3)

0F eol OF

HDIE 1: the paran countftype is formatted as:
BIT 7-BIT 1 runber of paranaters im definition {X2)
BIT 0 type of function, O=nuneric, 1=string

1.9 Hands Calls

V.ALLO -- token class >= 57 (octal)

1.10  Cross References

flenory flanagenent Docunent RH“HEH
Intlernal Code Exanples Docunent RH"ICE
Handn [all Bocunent RH"HDT
Source File RHAPAL
Global File RRAGLD

997 Pn THU., 3 AUG., 1978

42 blank B B 1n def In statenent
B3 abs value [ X]
AE nax
AF v In end
9:17 P0 JHD., 3 RADG., 1H7E 9:17 PN THY., 3 AUS., 1972
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LEEEE - —m - -4
| | |
| Progran Environnent Rllocation { CHAPTER 2 [
1.8 Glohals | 1 I
[ - - R +
Hawe Location Description
(SInR 3335 nested array Counter
CURFUN 8285 location of BEF F
DFFARY 33186 start of F# defamiton 2.1 Definition
PFPRARZ 3338 end of F¥ definition
vInFLG B38E type of varisble being allocated
ERFSTP 3N loc ofF variable that resulted 1n allec error Defimition; Envaronnentsl allocstion 16 the second and last step
FILEND 381 end of file to be zllocated wn progran allocation. This process has the responsibility of
FLVARS 251 beginning of environnent creating an eavitonnent [variable walue area and a control
LS1EN 8¥M3 Jast PLLEN value block) for the program maned in PREANE.
L3IPY 301 last P.PLEK value
UPIBRS 8732 0 -- opiron base 1; 1 —- opticn base O Ihe environrental structure for each type of variable is as
PR 324D progran counter follous:
PRFILE 8243 location of fale to be allocated
FREANE 8763 nane of f1le to be alocated Hunerice:
RRFILE 2247 location of currest running file Real -~ erght byte value field
RSTRR 8183 current altloc poimt for array paraneters Short ~~- four byte value field
103 8257 currént top of stack {R1Z} Integer -~ three byte value Field
YRRPTR §38F ngxt avaslable loc in envirpoanent Rrray -- field length is deternined by the

nunber of elenents an the array tanes
field length allotied For the type of
variable.

Strinas: tuo byt actval length-fleld Folloued by
the chararter {ield, whose length 1s
defined 1n  the Max len Field of the VPA
entry,

9:12 PN EMA., 3 AU, 1972
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Environnental Allocation

2.2

Pointers:

Roulines and Pointers

NATRER - the top of the environment stack. This 1s one byte

above where the next environment will be fnserted.

FUVRRS = & pointer to the ECB of the currest environment

Routipes:

EMVALD - allocates the environnent for the progran im PRNRRE,

Calls PUSHEN to allocate roon and buirkd the ECB,
then goes ta INIVLP to 1nitaalize the variable value
area.

PUSHEN - allocates space for the environrent at MATHER and

builds the £€B.

INI¥LP - determines the nature of the varzable and inatialazes

the variable’s environnent appropriately (zeros the
field and sets the nost significant byte to -1 for
nuneryt  variables, blanks the Field and sets the
length to -1 for string variables}.

NOMAS

NOt MAnufacturer Supparted

reciplent agrees NOT to canlact manufacturer

917 PN THY,, 3 AUG., 1978
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2.3 Eovironnental Control Block

The ECB 18 a block uithin an environmeat that containg
infarnation about the 3llocated file. The ECB is the First 30
bytes of the environment and 1s built and vaiidated by the
'EU'EE; PUSHEM.  The following illustrates the structure of
the ECH,

Bytes  Nane

bescription

o/ E.LEN  length of environnent including the ECB.

213 E.PREV  length of previous block.

4/5 E.RMEB  reterved-nenory (RESHER) adlscated for program
[] E.FCNT  FOR/HEXT count

? E.GCHT  6DSUB count

8/9 E.EREX  address of code 1o be executed upon an OH ERROR
10/11  E.ERPL  Kangaroo PC after an ON ERROR

12/1)  E.AON RON nunber of nother program

14/21 E.HON  nane of the nother pragran

22/23  E.RTH  RIO for cont/run

24/25 E.PLR  PCR for cont/run

6 E.STRT  ceurrent status (R16)

F4 E.DRTA  location in ¢urrent DRTA Line

28/23 E.DATL pointer to current DATA lire

$:17 PN THU., 3 RUG., 1978
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2.4

locatyon

Allocated Sirutlure

To denonstrate the 1nternal structure of an allocated

progran, the following Basic progran and 1ts  allocated Forn
are supplied.

PoLEN
49 00
Lipe 10: 10
Line 20: 20
0

Ling 30 X
14

x4

10 Ra=P1
20 88="ht there’
30 H{1,1)=3*Re72

ALLOCRTED STRUCTURE {internal)

renory lacation: 8593 h
hE prp #x
P.PLEN P.LLEN P.ELEH P, SPAR

uenory lecation:  BSOD h
AN DROGRRI **

o 06 1% > 48 00« [9 o3 ot
M ptr

00 OF 13 40 00« 9 0B 68 69
BE ptr

" €8BS 85 o7 OF

[ ] 12 53 o)« WA 0 [+ ] o0
e} ptr

4] 00 00 on 15 -3} 00 B0 Ld}

917 PHOTHUL, 3 AUG,, 1978
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Environnental fillocation

»43 00O« PR R 02 00 00 2F 08 OF
M ptr

EMDLINE: 99 A9 ©2 B8R OF

nenory location: BSDB h

Ax YR AR

Hane lot Len Max Rou Max Cel Prr

H(,}: 40 o> } €8 83 | 08 & | OR OC | 48 QO

nenory locataon: 86 h --> FUWARS
Ly

E.LEH E.PREV E.RNER  E.FCNI E.GCHT E.EREX

E.ERPC E.RDR E.HOn

66-7"66 LU 7 EF 7;“-;6“ € B9 6L
E.RTH E.PIR E.SIAT  E.DRIA E.DATL

@ o a1 w 02 0 o o

*% Environnent *%
Val R4: W 00 585 5 2 5% A1 3

8:17 PR TH., 3 AUG., 1973
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Envirpnnental Allocation

Val B$: 69

-3-3-34
FYY

233
yRIY
BEND

Val M{0,0):
hio,1}:

no,5):

g88g3888883¢g
22888888888
SXITZTILEEEE
888828828888

no.10):
Hi H

w
-1
o
w
w
4
A
o~
~

nii,1):

1]
o0
o
L]
00
o
o
o0
L]
o
o
o
®
o
o0

Refer to the HMenory Managenent Dotunentation far @
discussion on the existence and structure of the environnental
stack.

2T 2 223STIIZII=IE
T 3 ZIITBI2LI8E3E

28
22

8g
88

9:17 Pt FHO., 3 RAUG., 1978
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2.5 Globals
GLOBALS
Hane {ocaton Description
FLVARS 251 pointer to current environment
LEEUAY J30E varisble nendory leeuay
LSTELM 8103 change in environnent size
LSTPLH 8301 1ast value of P.PLER

next byte 1n available user menory
loc of parameter file

nahe of paraneter file

rel loc of current ROR

extended LEEERY flag

2.6  Handy [alls

V.ERLD

== This handl call is generated under tuo separite

circunstances.
1) the current variable is renote
2) the curcent varisble is & string array

2.7 Lross References

Rewory flanigerent Docunent RH"KEN
Hand1 Call Docunent RH“HDI
Source F1le RHAEAL
Global f1le - KRASGLO

9:17 P THE., 3 RYG., 1578
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The Buzzer Driver Softaire

Razn Young
©7109/82

10000000
0000000000000
©000000002000000Q
040000000000009009000C

og 1000RPa00QGA07ALYGa000000
Wy - 00000000e0agn0unnoaoanggean 4.
oo, Q4G0B000000CARIGI000000C00900ANY aQ
o0y . Q00R0G9000000080400000000000000000° 19000

Qaoo. .. .00Q0000200000000000C00000000000000000000. _. 0090400

ooooninee0000a0000™

Qaaoocacon”

\0000000CC000000000000G000000000000C0.
0000000940G0000000020400000000C000G000
\00000020G0000900C000CA0Q0R00"  M0U”
a04G00000000004000000000/
\aneoogoan/ 990guagao/
\G000co 10000000
©0000| oo

HP-75 Description and Entry Points




Buzzer dryver

The beep code lives in tuo Fales (KR-BEE & KR-BE'). It uas
splat up 1o allou BE® to ke put in tuitching ron (freeing up
nore non-suriching space).

The beeper 15 accessed 1n tuo ways:

1) the systen routine SVBEEP; STBEEP cets up default
paraneters and calls the BEEPER routine whith
does the aclual driving of the beeper. STAEEP 1s
used for the error beep by the systen.

2) the user comntand BEEP; BEEP takes the wser input,
translates it to ainternal Form and calls BEEPER.

BEEP parsing expects paraneters of forn:
V} heyuord DH or DFF.
2) none; frequency and duration are sane as STBEEP.
3} 1 nunber; anterpreted as frequency, duration sane
as STBEEP.
4) 2 nunbers} frequency and duration.

Beap runtine handles the paraneters as:
¥} set or clear BEEPOX flag.
2) get defawit frequency and duration, heep,
3) get default duratien, beep.
4] beep.

Quration 13 converted {wsing the ONE?PR routine) to a S-byte
birary nunber uwhich 15 added to the current real-tine clock
value to get the absolute tinz 16 guit beeping. The BEEPER
roniane checks this walue against  the curreni tide gvery
half  cycle to see 1l ue have ewceeded the absolute tame {aF
50, ue quii beeping). lhe value 1s saved in UDBRIL to allou
2 ctlock rollover to adjust the absolute time appropriately
{see KR"CHP for more info on rollover).

Frequency 1s converted 1o half-cycle counts with the fornula
(=2800/F-16. This returns a count For the nunber of cycles
of the nner leop 1n BEEPER, The 16 is subtracted to corpen-
sale for the overhead of the cuter Iopp between half cycles,
The routine KEY? which is called by 5TOP? (called 1n HEEPER}
has  been specially constructed so that bath possable paths
through 1t take the save length of tine, This prevents the
patch fron changing of a user hats a hkey while we are
beeping. The nunbers 28300 and 16 were found algebraically
and fine tuned by experinentation. They should produce tones
shich are reasonably accurate in the low fregencies. Above
about 1000 Hz the accuracy begins to degrade. the maxinun
frequency 15 approximately 1700 Wz.

Hary Jo Hommberger
M2/82

Going 1o sleep 1n Kangaroo

There are several ways to go to sleep 1n Kangaroo:

Hethod corresponding key'
3} type BYE BYEKEY
b) use BYE in & progran no hey (Hasic runtine routine)
t) let machine tine out NAPKEY
d) get very low batterjes HAPKEY
€] press shift-ATTN HAPKEY

Sleep mode can be entersd either fron the interpreter (running the

BYE fghen) or the node suitcher (HPPKEY or BYEKEY seen any 1ime ue're
looking for input).

If our pover 13 ok, there are 3 things that tould heep us Fron guing

straight to sleep after entering the sleep code:

happening action

a) pending tiders will exit the sleep code and junp

to uhers tiner uas set vp to ga

b} appointrents dup
and nothing runming

will exit the sleep code, take care
of the appointnent and then call
the sleep code again

¢t} sleep HANDI call could possibly be set up to not return
to sleep code (see warning helou}

There are also a few other obsture uaye 16 heep us Fron going straight

to sleap, These intlude nodafying the ¥.LOOP HANDI call in the HPIL
frane-sending routine so 1t doesn't return, or ¢hanging any of the
interrupt service routines. SUCH CRANGES SHOULD ONMLY BE RTTENPTED
BY QUALEFIED PERSONS WITH A FULL UNDERSIANDING OF THE CONPLICATIORS
IHVOLVED.

KR"BYE page

Toliowing 15 the sequence of steps we take when ue're puilting Xangaron

A) B

to cleep, fron either the BYEKEY or the HAPKEY.

BYE typed in calc node, stall the cale progran.

If the user types BYE im calc node, ue uant to stall the calc progran,
¢ dppointnents uill be processed. (Rppeintnents aren’t processed if
ug g6 to sleep while sonething is runming.) To do this, we stall
the calc progran, set up a OYEKEY as the pending key, and return
to: the 1nterpreter (ie, exit the BYE token that we’re executing),
The interpreter returns te EBIT wode input, uhich sees the BYEREY,
and returns to the wode suitcher, The node suitcher sees the BYEKEY
and sends us to sle¢p node again, this tine with nothing running,

B) Turn the HPIL loop off.

-1

After we hava taken care of BYE in calt mode, the BYE and HRF bheys
function the sane. first ue set the "test loop before vsing' flag,
in case 1he user bas turned off the HPIL devites on the loop. This
heeps us fron uatting forever (or uniil the batteries run doun) for
a frane 1o return fron & dead leop shen ue're in STANDBY DN rode,

-

there are any DISPLAY I3 devices active, ue need to unhisten then.
Before sending the unlisten, we test the integrity of the loop with
an ID¥. If the lpop is ok, ue tlear the ‘test before using” bit and
send oul an ynlisten, (The ‘test before using’ Flag mill be set
again a5 scon as anything tines out on the loop. )

C) Take care of tiners and appointnents.

[If ue are being Forced to sleep because of low pouer, ue ship this
part.)

First ue yrigger any devices that have set up a comparater intarrupt.
If there are any pending tiners, we set up an EDIT key, and return
to caller. This uill cause Kangaroo to execuie whatever the tiner
uas s2t up to do, then go to Edit wode when done. (Thas does HOT
return to sleep node, untal another BYEKEY or HAPKEY is done,)

T

-

ue*re not running a progras, we look for and process amy unprocessed
pending appointnents. IF ee find ene, ue Joad up a XAPREY, and
return to the csbler. This wal] ¢awse Kangarco 1o cone back through
the sleep code when it 1g done uith the appoantnent.

Hote that ue will never process hath a timer and an apporntrent, since
tamers ate only active when 3 progran 1s ruaning, and appointrents
are only processed vhen a progran as NOT rumning.

0) DPisahle the canparator interrupt.

We nou disable the ¢onparator interrupt, to ninknize the chance of
#nother conparator interrupt being serviced in the interrupt service
routine, but not getting triggered before we go 1o sleep. This
uould have the effect of that interrupt (let's say a tiner) being
ignosed untal the user wohe us wp again. Jf the user had been
depending on the tiner to wake hys nachine up, this could be very
frustrating,

KR"BYE page 2

Should a conparator 1nierrupt cone due beturen the tine the cenparator
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interrupt as digabled and the tane ue go to tleep, 1t wall tause the
harduare to override us when we try to tell the pouer supply to put
us to sleep. Instead, me u1ll return 1o the wikeup code, almost as
af the user had hit an ATIN key amwediately after sending us to
sleep.  The difference betueen this and a regular uakeup 1s that the
dragnostic ros sall not be called, and the lcd wall get cleared a
little later than usual,

E) Do the Sleep HRHDI call.

We do & HANDIO call (VAL V.SLEE) to Jet the roms knou that we're gouing
to sleep. [IF any rons want to do anythierg uith the conparator, or
don"t plan on returaing to the sleep tode, it 15 up ta thed t0
re-gnable the conparator interrupt.)

F) Put out the Jou batteries warning 3f ue hava lou pouer.

If we uere cent to sleep because oF low power (PURFLG = nonzero), we
put out the loy batteries warning nessage.

&) Check the HPIL loop agaim and turn off the WPIL chip oscillators.

Fe set the “check loop befere using” flay agmin, and resend the
unlister sequence if there are active DISPLAY 1% dasices. FPhis s
done 59 we have the most current infermation possible vhen ue go fa
sleep.

From nou on, no Frames uill be sent on dhe HPIE doop until we uake up,
80 e turn of I the chip oscallators.

H) Do npscellaneous househeeping.

Firet ve ckear the {ETSEE flag, which 1s the flag that tells Kangarog
that there 15 sonething in the LLD. Leaving this flag set would
cause Kangaroo 1o not issug the pronpt st wiheup, believing
that there uas sonething in the LCD that the user wanted to see.

The global interrupts are then disabled, and the conparatar interrupt
15 reenabled.

The “key waiting™ bit an SVCURD ss cleared, just in case soneone hit a
key after the BYE, so that key doesn’t pop up in the LCD when ue
uake up.

1) Save registers and conpute the chechsun

Ue save 3 place for the thecksen on RG, and push our wakeup address,
Me then save registers 6,10,12, and 16 n THPARZ. Ue now calculate
the checksus fron 10 bytes past the R6 stack to the last word of
ava:lable menpry [LMANEN) and store the chechsus in the space
reserved on Rb.

I} Put us to sleep.

Rnd last, but not least, ue urite the proper values to the pouer supply
status byte (PS3B) to set us ta 11ght and deep sleep.

Things used:

call

Globals:
LETSEE 1 byte =nonzeso iF fonething an the LCD
PURFLG 1 byte *nonzero if lou power
LURNEN 2 bytes =address of Jast uord of svailable nenory
SVCURD  bated =t 1f hey uditing to be seen
PLSTRT bitk0 =1 1f nuxt test loop before using
Equates:
V.SLEE equ O3H  =event nunber for going-to-sleep HAKDI
BYEKEY equ FEH  skey generaled by BYE
NAPKEY equ  ROH =hey generated by shift-RIIH
EDITRY equ 83K  zkey generated by EDI]
I/0 addresses:
‘PSSB  dad FF3?H  epouwer supply status byte
GINIDS dad FFOIH  eglobal intercupt disable address
ChPSB  dad FFBOH  =conparator status byte

Major routines:
By sn KR&27Z

i

ir KREZIZ1 ertry poimt for WRPKEY
. and BYEKEY uhen seen 1n node sultcher

Related routames:

UALTKY
NODEKY

PURSRY

in KRAIO
in  KRRHDD

in KRALDM

sends us to sleep code

Related docunents:
See Roo Chip ERS For nore infornation about the P3SH and CNPSH

entry point for BYE token runtime routine

loads KAPKEY if timeout uhen waiting for input
(the node sugtcher) 1f NAP or BYE key seen,

sets up pouer flag to indicate Jou paver

KR"BYE page 1
KRBYE page 4
BOUKD
Registers: R¥/35 pointer to ran (2K increnents)
RIBSIT  scratch
Globals: TOPRON a label in KR&ATOK uhich is the farst
Ehechsun conputation byte of code 1n the fop ran (56K}
Raan Ypung Subroutines: none
07/09/32

Description: Starting at 32K and intrenenting by 2K
steps, get 2 bytes fron ram. (me's comple-
nent  the first byte, wrile then back out,
and corpare what was written uith what 1s
00020000 actually there. If they ara not the sane ue
Qoettooocongg have found the First byte of non-ran and are
00000000000005900 done. Gtheruise, one's conplenent the first
B000G000000GAN000A000T byte 3g#in, and restore the ariginal ran
(1] L0008000900G0000906B0000G contents. Then increnent and try again if
AUIAY Q0R00007G090000000R2C0G00DGT a. not at the 1op of ran. HOTE: the cou-
un {00068G000000200000000000U00000Y o0 plenenting of the farst byte is done
an . 0000006aCIIN000e0D08EEERANGIIT00AGY \o0an berause, 1f there is no ran we ulll read
2000. . __. .0000000000£000000000000009000000000D000, _. 1000000 back the high order byte of +the address
000e0a000000T0a000 \0000¢2000000008000G2290000000000600) . tulce. He uan1 to nake sure the tuo bytes we
gucoooa00n Q00080050G004000000000000C00006G0000C urite out are different so that (LF there is

\00000000GAG0E0000000000000A0" v
00000000000C0000R00D000G/
\000Q06A0G/ 200000000/

\00ogoe {00aaugn
oogeol  QoO/"
GO00F . 00
CO00[ Ovod

ooe| /

000 |

i

1000

000000
"00000000

00000,
“0000

HP-75

no rab) ue uadl read back the sane (2nd)
byte turce and get an error when ne do the
conpare.
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{HECK
Reqistere: ROQ/OF pointer 10 end of ran space to be

sunmed (physica) end of nemory found
by BOUND)

RO2/03  stratch

R14/15 poamier to beganning &f ran space to
b2 synned [current stack pointer +
10 bytes)

RA6/47 accunuvlator for chechsun

Globale: LUAREN pointer 1n KRAGEO to 1ast word of
ran (#1}

Subroutimes:  SUNTY:  sunming routine an KRACRD

Description: (et the begie and end points  For  the
checkswe and  call  the sutning routine. The
sunning routine is 3 loop which gets 2 bytes
#t 2 tine and adds them to 2 7 hyte ac-
cunulator with wrap around carry, I ue are
sunning an odd nunber of bytes, the extra
byte on the end 18 cleared before the add.
The loop contanues until our ran pointer as
»= the end Jocation.

General Operation:

On coldstart, the systen calls BOUKD to establish the 1ni-
tial ran size. Each tine the systen goes to sleep, it
calls CHECK to chechsun abk ran {mnus 3 snall part of the
aysten stach) and saves the result on the stack. Each time
the systen wakes up, it calls BOUND to determine if the
user has changed the anount of ran. IF 1t 16 less than
last tine a coldstart 1s Forced {since things could be
damaged). IF it is the wane or more, then CHECK 15 called
to conpute the checksun of the angunt there last tine the
systen uent fo sleep; the result is conpared to the result
waved on the stack uhile gorng to sleep. If the resulis
are not the sane a coldstart 1s forced (sonetbung has been
danaged). If the results are the sane wenory is adjusted
as necded for the neu ran, the new raw size is saved, and
ue ga on uaking up,

10

HP-75 Instruction Set

Fommm o B e T e [ e it

| Systen Connand P| BRSIL Statement P| BASIC P

] ] | Functton

1] + —————— e,
ApJST | RSSIGN B | ABS
ALARN OFF 1 BEEP | ACos
ALARD ON 1 CRiL | RNGLE
ASSIGH 10 DBRTA | RSIN
AITO DEF FH | A1y
DEEP OFF [ot] | (s
BEEP QN ISP Il
BYE DISP USING CHRS
CAr | END 03
AT ALL | END DEF 1]
CAT [fRD I FOR...10.._STEP 18
CLERR RO I GOSUR BAFE
CLERR WRARS 6OTO DATES
Cont IF...THEN.. . ELSE ] PEG

| COPY...T0 IHRGE { EPY

| DEFAMLY OFF THPUT | ERRL

| DEFAULY DH THIEGER ERER

| DEF KEY [ LEY EXP

| DELRY | LET FH FLOOR

| DELETE | HEXT P

| DISPLAY IS | OFF ERROR INF

| EOET | OFF VINER W INT

| EWDLINE ] DN ERROR P

| EXRCT 1 GM TIHER W KEvS

| EXID i OR...CO%UB I LEN

| FETCH | oM. .. GO0 | 106

| FETCH KEY DF1I0N GASE | L0k 10

| TRIFIALIZE Pop nAx

| L1sT PRINT nen

{ LIST IO PRIN # nIN

1 torx PRINT DSENT 1o

{ MARGIN PUT NUn

| HERGE | RANGOMIZE i

| MANE | READ POS

1 DFF I0 pPUT RRD

| OPITON BHGLE DEGREES RANDOAIZE RHD

| OPT10H ABGLE RRGIANS RERD RRD

[ PRCK RESD # SEC

b PLLISY REAL SGH

| PLISI REN SIN

| PRINIER I5 RES1ORE SR

| PROTECY RESIDAE 4 STHE

| PURGE | FETURN 1RB

| PuIBbER | SHORY 1AM

| REMANE.__ 10 | s1pp TInk

| REMUNBER | Azt TINEY

| ReseT | | UFRCE

| RESFORE 10 1 I VAL

| Fum 1 I vERrs

| SEF { I

| SIANDBY OFF i I

1 STaNbEY ON i t

{ STATC i |

i IRALE FLOU 1 |

| TRACE OFF b |
| TRACE WARS | |
| TRARSFORN...THTO | |
| UNPROTECT | |
| HIBEH | |
| YERR | |
+ -——— -4
lorparator driver sofluare
Raan Young
07/09/82
Qcadeann
Q000000gao0ne
000000000000009C%
0000aR00GA000000NA2000
a 04000000096000900000¢0000
R 102400000002602000090G00000 .
aoy 20002000000000G0040G0RAI0G00000Y 00
ooy .§0000000000Q0009G20¢00000200000Q0AY \09q0

0200. . _,.00000000000000000000300QUN0000AGRCG0NR0. . QRO20QY
©00000000ea0GR00D" 00090600400095040000000000%00000006G.
Q000002020 000000000N00002GUTA000090000G10000GC00
o \00930000020000000000080QG00T™ "o0*
00G000009900GR00E0000CR00/
1200000000/ Q00000000S
1600000 L[]
ooooRl 000
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The conparator is a harduare device uhich interacts uith the
real time clock dnd tauses an interrupt whenever the value
an the clock 15 »= the value in the conparator. This allous
the softvare te Jnitiate events at a ting specified by the
user. The pocket secretary, tine mode, and ON TEHER state-
nent are exanples of the things which can he done.

The harduare only handles one value 3t 2 tine. This neans
that 1f nore than ane conparator device {appointrent, tiser,
efc) uants to wse 1t, there is a conflict. This code
resolves this conflict. It presents the conparator devices
ubth 3 conparator waching uhieh handles input in the form of
tagged entries (andicating nunership) and inforns the curer
when that entry is active. The wachane can handle 8 daf-
ferent devices (5 are used by the mainfrane, see extensian
section For nore), and also handles ihe rollover of the RIC
{once a year). The mmatralazation of the RTC and ahsolute
tine 15 handled by TINE node (see KR"IBL for wore).

Usage of the machine consists of sending an entry to it,
flagged uith your ouner nynber (see ENPEMT section for
nore), Uhen that entry becones the next value to be natched,
1t 1s lpaded into the conparator harduare, and when the in-
terrupt happens, the flag cooresponding to  that entraes
ouner 15 set. C(HPCHK checks these Flags and calls the
trigger routine for the ouner of each entry needing service.
Entries ran he absolute or relative tine, depeanding an the
ouner, and sone have automatic reeatry.

CONPRRRTOR SETUP:

The conparatar ts setup at coldstart 10 have akl entries in
the table 0 except rollover, which is set to 1 year, The
rollever valug 15 loaded i1nto the conparator harduare.

CONPARATOR EMTRY:
The conparator entry is setup by calling CMPEHT wth R4Q
contyanrng the owner # and R41/47 containing the appropriate
value. Cuners are:

Q (ET.RLY) rollover entry {not used by CMPERT) [absolute]

? (E1.RPT) pocket secretary - time of next apporntment
[absolute]

14 (ET.RPR) repeating alarm - tine of next beep [absolute,

auto inC

21 (CF.6/5) cleck/stoprateh - time of next tick [absclute,
aute inc]

28 (CT.TNR) ON TINER - tine of next tiner [absolute)

35 (LT.0M1} vnused - xee extansion section [absolute]

42 (CT.ADJ) tlock idjust - tine of next adjust to RTL [in-
terval, auto ing)

49 {CT.DAZ} wnused - gre extension section [interval}

56 [U1.673) vnused - see extension section [nterval}

absojute = tine 1% conpared directly to clock

wnterval = tame 1s added to current clock to get absolute
value

aute Inc = #niry 1% automalically updated by soxe interval
1 sec for {1.C/S, 15 sec For LI.RFR, and the
value stored an TAEIMC (by CHPENT) For ET.RDJ.

An entry of O value u1ll turn off the desagnated device.

REter the table entry has been added, the table is searched
for the louest value, and this 15 Joaded inte the conparator
harduare.

CONPRRATOR INTERRUPT:

The cowparator anterrupt routine {CNPSRV} Randles the
processing of the ainterrupt. This consists of finding out
uhith  entry cavsed the anterrupt (since the cerparator can
not be read, the ouner nunber is kept in CHPPNT). IF the en-
try uas rollever, then the follover protessing is initiated
at anterrupt tmme (see rollover for nore). Otherwise, the
congarator bat is set in SVCURD fo ndicate sarvice 1s
needed (this wpll cause SPY to call CHPLHK). Then, the
incranent valve :s fetched fron THEINC for clock adjusts, or
fron the service table for repeating alarns and cloch/stop-
natch. The increnent i 2dded to the current table value (if
appropriate) and the neu absplute tare {or 0 for non-auto
inc entries) 15 placed in the table. Then, the next entry i1s
loaded into the cowparator harduare. The service table has
the xncrenent valoe, or O, for each entry, and the flag nask
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for that eatry. It 1s indewed by the ouwner nunber. The Flag
nagk 15 added 1o the current contents of CMPFLE to indicate
to EAPEHK which device or devices need service. This ¢con-
pletes the anterrupt service, the guts of sach devire s
handled uhen LBPCHK gets called by the syster (uhen its
safel).

Rollover:

This 15 a special case of interrupt processing, which hap-
pens onte a year for a machine that has not heen coldstarted
nore recenlly. Rollover handles the problen of the RT( hard-
wvare overfleming 11s count buffer by resetting the buffer 1o
@ (harduare can count about 2.5 years). The setting of 1
year v3s chosen for a nice houndary. The current RIL value
1s saved. and the RI{ 1s cleared. The value 15 used to ad-
Just UCBRIE (used by MAIT, OELAY, and BEEP for the ahsolute
tire 10 quat]. The value 15 alse added 10 the tine base. The
value 15 then subtrected from each of the entries sn the
conparator 1able (1f the vaiue 15 < O then the mininun valee
of 1 15 loaded). The roytine TMRRLY 15 called to adjust the
tirers, and then the rallover valwe 1s reloaded.

CONPRRATIR ENABLEfDISABLE:

Ihe conparator intecrupl 15 enabled (CNPENA) or disabled
(CAPDSA} mathout aFfecting any of the other hits in the com-
parator status. This 15 because 1he bit uhich controls the
buzzer 15 1n 1his statas, and the state of 31t should not be
changed by the 1nterrupl change.

CORPAFRTOR CHECKIWG:

The flags phach ndicate comparator devices that need ser-
v1eing  are kept in {OPFLG. CNPERK checks these Flags (af
HOCHEK 1s O} and calls the apppropriate routine to service
the device. CAPCHK also clears the device Flag {uith 1inter-
repts disabled -- 1o prevent possible setting during the
clearing) and, if 21} devices have been serviced, clears the
conparator b1t in SVEWRD. Bl requsters (R20-77} are saved
before the device rootine 18 called, and restored after-
words. After the routine returns, & check 15 wade For peuar
farlure or 2 key pending. IF se, ue exat CHPCHK (this 3s to
allou the user 1o type uhile comparator interrupls are
eoning I1n  too fast (o service [11ne node to 3 printer, or
noltiple alarns]}. Otheruise loep around again to see 1f any
plher devices need service.

DEVICE SERVICE ROUTINES:
In the nainfrane, there are 5 cervice routines:

Repeating alarm:  [NIRIE {see Pochet Secretary

docurentation)

Rlarm: RPTRIG {sew Pocket Secretary
decunentation)

Tamers: InTRIG {see ER-TIN}

Clock: CSTRIG [(see KR"THC and Pocket
Secretary)

Adjusts: RAYTRIG (see KR"THC and following
taxt)

An exanple routine is RITRIG, whach handles the cloch ad-
Justugnts set vp by tine rode. AJIRIG checks the Bit in
PSSTAT uhich gndicates the type of clock adjustnent {in-
creneniing or decrenentiag). It then sends the approprrate
status to the RTC harduzre. This 1s all that needs 1o be
done, Because the setup for the next conparator interrupt to
trigger this 15 done automatically by the conparator inter—
rupl rovtine {adjust is an auto-increnent entry}.

CONPARATOR EXTENSIONS:
The conparator can ke extended in tup ways:

* The conparator intercept (CNPINT) can be used to medify
or change the rnterrupt service routine fsubject to rom
suitching eestrictions).

The trigger HANPI call can be used to pick up triggers
for non-nainfrane events. This 15 fdone by $e11ing up an
entry using cne of the unused entry codes. Uhen this e-
vent cones due, CMPCHK il call HANDI with event #
V.FIEG. R20 w1l] contaxn @ pointer suth that (R20+1-
DVCIBL) will andicate the external entry code used (1.2,
or 3). The ron using the conparator nust decide 1F this
is 1ts externa] device, service 1t if g0, and returmn
u1th HARNDLD set (if serviced).

GEMERAL FLOU:
The general flow of conparator control 1£ as follaus:

* Bn entry is set up for the comparator and knaded inta
the harduare.

* The tomparator interrupt hapgens.

* The anterrupt service routine flags the avent and loads
the next event,

* CNPLHK detects the Flag and calls the service routine.

4 The service routine does 1ts thing {update display, load
next entry ... }.

* Life goes on.
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The card reader has PROTECY, UNPROTECT, COPY ... CRRD/PERD,
and CRT CRRD as ils key uorde, The general flow of each con-
mend is given here and then key subroutines wuill be
discussed.

CARD LRYOUT:
The card is layed out as:

- Aemmsan +
| HP head | urite protect | file head | data |

Hhere pach field is ended by at least one 0 and starts
uith 3 special eode (the traxling O ix not part of the
Field (it can’t be read], and is not ancluded in the
count]), There 3s a gap betueen each Field, and at both
ends. The special code and gap are handled by the hardware
(see the card resder hardware ERS for nore).

BP head: this indicates the type of card ue have. Cur-
rently the only type is HPIV(2000)00. This & byte code
weans  HPCV type card, 700 bytes maxinun storiage (length
of card after urite protect). The 0°s are reserved For
future extension.

Write protect: Thig inditates uhether or not the card
can be uritten on. {aly the farst 2 bytes of this 4 byle
freld 1s used for the flag, 0000 = umprotecied, FFFF =
protected,

File head: This contains all the 1dentification and
directory info for this card, 1n addition to the
chechsuns,

fields} O=ROO

2 ¥ of tracks. B of tracks in File

3 Track §. # of this track

4-5  Track size. ¥ of bytes in tratk

6-7 File size. # of bytes in entire file

8-9 Faile type. Basic progran, text, Jew, LIF, etr.

10-17 Falonane, B character filenane

18-21 Passuord. 4 character Elring

22-25 Tine/date. Date and tine of File creation {2°-14
secs Fron cantury)

26-27 Fite checksun. To make copy unique but nultiple
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cards nixable

28 Partial status. Status of partial statenent in-
fornatior 0=ROD

29-30 Part1al 1st statenent. Information ahoul farst
partial statenent

M-32 Partial next statenent. Infornataon about rext

partial statenent
33-34 Card thecksun, Checksun of card data
k) Header checksun. Checksun for File header.

Data: This contains the data stored on  the card. The
size of this field 1s 1-650 bytes.

GENERAL FLOM:

PROIECT/UNPROIECT: the code For both of these connands as
the sane, only the flag is different {G-unprotected,
#0=pretected). The code calls STRIUP 10 get things $tarted
(save registers, el.), then calls STRTCD to disable 1n-
terrupts, pronpt the wser for the card, and readfcheck the
HP header. fFimally, MRITCR 1s called 1o write the flag on
the card, [IMTENA reenables the interrupls, and EXDIT
cleans up and leaves.

(AT CARD: the code for this connand 15 invoked by the code
for the (Al «<f1lenane: connand. When the connand deter-
nines  that the device 10 be cataloged 1s the card reader,
it calls {ROEXN (uhich does the mork). STRFUP gets things
staried, then GOCHRD pronpts the wuser for the card,
readfchecks the HP heafer, and reads the urite protect
field. Ue are nou ready to read the File header, which 1s
done by READCR. Then ue test 1the header uith HEDSUN to
nake sure 1t was read correctly. IF 1t was. ue enable in-
terrupts, chech the sub-fornat, and (il correct) display
the track nunber, nunber of tracks, and filenane (1his can
be recalled with shift-FET). Then (ATLIN outputs the stan-
dard catalog for the file, and warts untal SIGHIF returns
to clean up with £HDIT.

(OPY ... C(ARD/P(RD: the copy code recognizes tup devices,
CARD and PLRD, These are the sare, ewxcept that, in the
case of P(RD, the file on the target end 1s nade private,
The copy tomnand anvokes 1he card reader code uhen 2t en-
counters ome (tuo 15 an error) card reader device. The
tode enters through CRDCPY ubrch deterdines the directicn
of the copy {lrom card=load, 1o tard=ctore} and talls the
appropriate roytane (LORD or STORE). (PRLPY also handles
the privatization of 1the target file by calling the
routine AKEPRY ac needed.

Lead:  thas  routime calls STRTUP to get things rolling,
then calls RUCALL 1o get as nuch nenory 3t 15 available,
The table for tracks loaded 1t mex1 1matialized to in-
dicate no tracts loaded. (This table coneists of 38
byter of 1, when a track 35 Joaded, the hyle coores-
ponding 1o that trach nunber az  changed to Q.) GOCRRE

gets the card going and read/checks the HP header and
urite protect. Mext, read the file header [READCR) and
check the possible error conditions {CHKHED - too big,
wrong file, password, etc). If all as ok, conpute the
location for the data track in the File (tracki-1 tines
FULTRK + file start) and copy the data into f1le using

RERDCR. Then check the data checksun to nake sure it uas
read ok, erable 1nterrupts, and check 1o see Lf need any
nore tracks. If 6D, put out the track nessage and get
the next one, Otheruise, straighten up the lile direc-
tory uwith CRTFLE (release umngeded menory), and finish
up with ERDIT.

Store: STRIUP begins the siere, then HEDBLD builds up
the file header to be uritten on the fard, fekl the user
hou many tratks they need, and see if the card nane is
different than the RAH name (1f so use nem creation
date). Calculate the location of the data to be stored,
and checkeun 11, Then, if not a retry of the same track,
scan for the statenent that cresses the boundary betueen
this track and the next track, Save 1he overlap count
fer the next track and add the nunber of bytes overlap
into this track to the file header. Mext, calcubate the
checksun of the heager, How GOCARD prompts the vser for
the card, read/checks the HP header, and reads the urite
protect. If not write protected, then URTTIR ks called
to urite the file header, 3nd then again to urite the
data, After enabling interrupts, check 1o see 1F varify
15 on {always 1is for the nainFrane), and call VIRIFY 1f
ngaded. Reenable interrupts after the call 1o VEREFY.
Finally 1f not the last track, display the trach nessage
and go do the next track. Dtherulse, €lean vp uith ER-
DIT.

Verify: VERIFY saves sone info to allew recursive cakl
of sone routines, and then calls COCARD to get things
?mng. The file header 1s read into TNPANZ, checksusnad

against the original), and then RDVFY 1§ called. ROVFY.

reads in the data and conputes 3 flying checksun (the
data 1s never stored anyuhere, just svmsed wp). The
result of this checksun is cospared to the oraginal. If
erther checksun 1s bad, E 15 set to indicate Failure.

CRROR HANDALTHL:
There are tuo types of card reaffer errors: hard and soft,
Hard errors are ectors wvhich abort the entire operation
(for ewanple, wrong passuord -- the user nust rede the
copy connand). Soft errors are errors uhich restart the
current track (for exanple, card pulled too fast -- user
1% pronpted For sane track again}.

Since errors can happen at several different places, and
uvokroun levels of the RE stack, sn ABORT roptine 38 uced
1o restore things to @ hknoun Jotation, Several 1tens are
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saved at the beginning of the operation to enable this:
SUBPNT  gaves the current BRE pointer; RINSVE save the ad-
dress of where te go for a retry; and RBIFLG i
nitialized to 2 0.

flhen am error is entountered, RBIFLG ic set to 1 :f the

#rror is hard, #nd the error # js passed to the ABORT
routane. ABORT restores R6 to SUBPMI and checks the error
type. If hard, chech to see if doing a load [1f yes. purge
the partzal file), and call ENDIT 1o cleanup. If soft,
report 1he error with UARN.R, put RTRSVE on the stack, and
return 1o 3t.

SETUP & CLERRUP:
The setup 1s handled by SIRTUP. This calls EVIL to save
all registers used by the code, saves Rb6 in SUBPET, and
sets HOCHEK to 1 [this prevents CWPCHK fron doing anything

while waiting for the user to hit RIN). The cieanup as.

kandled by EWDIT, This routine trashes its retura (return
to the caller of the caller of ERDIT), claars the error
buffer, seis NOCKEK to 0, and restores the registers saved
in EVIL.

GETTING THE CARD STARTED:

SIRICD bandles the startup of the card (GOCARD does &
SIRTED, reads the write protect, and sets up for the file
header). ABIFLG 1s 1nityalazed tp © (soft error), the
first part of the card pronpt {for exanple "COPY D'} as
urafien to the LCD, and then the rest of the pronpt is
uritten. then, wait for 3 key uxth SIGNIF. IF the key is
ATIR or shifi-ATEN, cause a hard error uith no error nes-
sage. Kill the hey, and 1f 1t rs RTN, start reading the
card. Otherunse, wvait for another key, Ta stary, save the
current delay, nrite out the pull nessage vith ro delay,
and restore the delay. Disable interrupts fron the key-
bozrd, Comparator, asd PIL [pouer is left enabled tn case
the battery dies durang the card reader}, and turn on the
card reader harduare. Read the BP header, and chech to see
if pover 15 uk (1F ap1, cause hard error aith no nessage
-- 1f the pousr 15 ok then assweme 3t wall Fast for the
rest of the card). See if the header walches the expected
beadar  [the call to HPINTC allous plugin rons to thinge
this  header). IF ok, all done. Biheruise, report the soft
error {unrecegnized header) and restart the track.

RERDING/URITING THE CRRo:
The hardusre conmmicstes via tuo bytes of information,
Data 1s the first byte, and status 1s the second byte (all
reads  and urites are 2 byte hunks reached via FFIOH 1D
afdress}, The status 1s laid sut as:

RD/HRT BITHO Set indicates a read operation, clear
andicates a wrate pperatian,

-CDRDST BITM1 Indicates state ("ON"/'OFF") of card
reader. Set by TPl te initiate card
reader, cleared by CFU to  terninate
card readar.

SIRSTP  BITHZ Set by CPU to start tard reader opera-
tion, cleared by (PU to stop opera-
tion.

unosed BITH3 This bit is not used for anything.

SPDHI  BITR4 Set by card reader tn indicate speed
error uas on fast side, clock count
top lou. Cleared by CPIL.

SPDLD  BITWS Set by tard reader to indicate spred
errar uas on slow side, cloch count
ton high, Cleared by {PU.

GENERR BITH& Set fo indicate a general card error,
sucth as overflow. Cleared by CFU.

READY* BITHT Hhen 4et, indicates data buffer s
resdy for next access {read from/urite
to), cleared by CPU to indicate access
conpleted.

Data is passed betueen the [PU ind the card via an 3-bit
data buffer. For reads, RERDY? 15 set to indicate that 8
bits have heen copied fros the card to the buffer, ready
for access by the CPU, which then clears READY? to in-
ditate access fanished. For writes, READY? is set to in-
dicate that E bits have been copied to the card fron the
bufFer, which 1s reidy for the next & bits. The (PU clears
READY? to indicate that the buffer has been reloadad.

READCR  and URIICR are the general routines for talking to
the card reader harduare. They take as input the starting
poant  and nunher of bytes to be read {the starting pnint
1s the ran location date is to be stored inftaken fron).
They put the hardware in the appropriate node, and set E
10 1ndrcate the rode (E=1 if read, O if write), For reads,
the count 1s adjusted by -1 ta conpensate for the harduare
uriting the 1ast byte after 1t 1s shutdoun {the sane loop
1§ used for both read and write). For orites, the count is
adjusted +4 to wake sure there are at least 3 bytes of
padding For Titan and 1 byte of O For the harduare to end
it’s read on. The paraneters start address, data end ad-
dress, and field end address {includes padding, etc} are
canputed and passed to the gut level rautines GER-
BYT/HKIBYT and GORPUR. (Mote: Titan required the pad bytes
at one tine, but does not any longer. Houever, code had
already been Frozem by the time this was keown,)

GETBYT/NXIBYT gends the card reyder the status/data, and
ces into a loop to wait for the READY kit to be set. This
?nnp decrenente a tineout count (initialized hy INTOSA for
the First time and then restored to internal count after
eiach byte -- this allows a Iong count to get the firsy
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byte and thea a short gne for all follouing bytes)., If the
tount goes te O, then we have a tineout preblen and 2 soft
error 1s reported. UWhen READY 1s set, the status/data 1s
read and tbe ready bit s cleared. Mext the error bils are
checked {1f any set then IRRS deternines which ane and
reports the error -- af this 15 the last byte of 2 write,

the errors are 1gnnrzd). RXIBYI also checks to seg if ue
are a1 the [ast byte of data, and clears the SIRRT/STOP
bit 1! so [this w1ll stop the readfurite after the current
byte 15 handled).

GORDUR 15 a lopp which checks to see if me have dene the
kast byte of data. If so write O, rgnore read; othersise,
savefqet the data. If the card readar uas stopped on the
Ias1 byte, then exit, otherupse call HRTG¥T and go argund
agaen,

ROVFY s 3 special read routine used by the VERIFY opera-
tion. It wses GETBYT/HXTBYT ta read the card. but instead
of storing the data 1a 7am, 1t buklds up a tuo byte nunber
#nd  adds 1t 10 an accunplator (uith urap argund carry) to
build wp 2 chechsun of 1he data on the card. Hhen the end
of the field 15 reached, 1t returns uith the conputed
checksun,

DRTA EOTATION:
The starting pownt for data 1n RAM 15 Feund using the
DVACLE rouwtine, which pses FULTRK {naxinun eard length) to
deterrmine 1he location:

{FULTRK® (FLKEAD-1)+¢ F1le startr)

The length of the field is also set up by DIRCAC.

CHECKSURS:

The checksuns are ail done a8 tuo byte nunbers added to an
accumulator with wraparound carry. The header checksun
takes the tuo byte result and adds the top byte to the
botton byte for a one byte result, For the header this as
done by VYHDIN/HEDSUM (VYHDSW uses FHPAN? instead of the
nornal file header ran), The data checksen 1s handled by
DIASUN.  Rll routlanes {and the RAN checkeun routine [ser
KR™{HE for wore]) use the SUMIT routines for 1he actwal
conputatlnon, The SURIT routines use RO for an end vafue,
R14 for a pminter. and R46 far the accusulator,

AESSACES 10 THE USER:
In addstion to the pronpt, and error nessages, 1 nessages
are dicplayed fTor the wser f[all can be retrieved with
shift-FET). These are the size message (nusber of tracks
needed for  the topy). the cataleg nescage (track ® and N
of tracked, and the track message {ubat track wae Just

bandled). These are handled by SZENSG, EXMNSG, and TREASG
respectively. BRIl routines use MUNGUT to translate nunbers
to ASCII, and WWBYTS to nove nessage portions to output.
EROUT- 15 used to put the nessage out for the user.

IHFORMRTION CHECKING:
Infornation Fror the file header is checked during a read
to nake sure that:

the header uas read correctly, soft srror
the sub-fornat 1s ok, soft error

the track 1s part of the Fale, soft error

in addition, af this is the first track read:

the frlenare (1f given) natches the tard, soft ereor
the passuord {if given) matches the card, hard error
the file will Fit 1n RAM, hard error

the types {1f speiial [APPT]) natch, hard error

and the trach id # 15 loaded {frle checksus)

This 15 done by CHKHED, Rt the end of the data, the data
is checksuned and  tested hy EHKEND. CHKEHD also updates
the track load table and Finds the next needed track for
the track nessage.

EXTENDING THE EARD REANER:
There are ) ways provided to extend the functions of the
card reader.

1} V.CARD HRMOIO call. This is called fron TRENSG before
the nessage 18 written out. It allows plugin rons to do
post processing of @ track of data before the user is
pronpted For the next one. For example, to allow wore
than 36 tracks, this could be used to adjust the track
nunber For the user ngssage, and nove the track fronm &
buffer to the real lecation {this assures the track was

- mritien with 2 track nocrber ¢ 37}

2

HPIHTEC intercept. This 15 a ran intercept uhich gets
called when the HP header andfor sub-format as checked.
IF the HP header 1s being cheched then R4G/41 contains
“HP" and R40447 contains  the HP header. If 1t 1s the
sub-Fornat. then RA0/41 contarns O and R47 eentains the
sub-fornat. If the ron mants to do sonethang, 1t can
either return OfHD flag and let the code carry on, or
1t can gezb control and mever return.

3} Neu device nane. This uill cause the [OPY or whatever
tode 10 do a V.FILE {or V.SPEC) HAHIT call, which the
ron can pickup and procese.  The card reader rowtines
are available for use. for an exanple of this, see the
BI&D device 1n RY-RPR.
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GEOBALY USED:

BBFFLG
CRDSTS
FULTRK

KPHERD
HPIHTC
LSTTRK

Flag to 1ndicate type of abort desired.
Satus bits for card reader nachine
Haninun track size

KP header buffer
Intercept for HP header
Size of last track 1n bytes

RTHSVE there to go after an error

SUBPHT
TRETBL
WRTPRO

Pounter to stack al eniry 1o card reader
Table of tracks to be Jpaded.
Hrite protect buffer

File header bufFer:

SUBFRN
FLHEAD
TRESZE
FILSZE
FILT¥P
TREDTE
FILNNE
PASURD
FLECHK
PRISTS
PRT1IST
PRTHAT
CHESUR
HpCKSH

COGHRND SYNTAX:

COPY “«fi1lena

Sub-fornat of card

Track N and & of tracks

Track saze 1n hytes

Fale size an bytes

Type of file

Tane/fdate of File erestion

Falenane

File passuord

Checksun of entare file ancluding drrectory
Partial staterent status

Length of partial statenent on this track
Length of partial siatesent on next track
Conputed chechsun fron card

File header checksun

net>; {CARDEPLAD} f¢passuord>]” TO “<Fi1lenane?>”

Copaes card to mewory, 1f nenory 1s avaalable. Copy will

be restarte
in the hea
copy. If

the filena
by passed.
il nake 1

L[0PY "«f1lena

d 1f filenane on card does not natch the nane
der. Mismatched passwords mill also abort the
the reserved word "LRAD" 15 used 1n place oF
net specyfication then filensne chechang mll
CARD  device nll cepy nomakly, PLRD device
he file private.

nel1>™ T8 "<F1lenaned»: {CARD|PCRDY] fcpassuords )"

Copies nenory to card. Passuord uill secure the card, IF

the reserve
filenane? s,
the sane as
device wikl

PROTECT

d word “CARD" is wused in place af the
pecificalion then filenase on card w1ll be
rart. CBRD device wall capy normally, PCRD
nake the file private.

Urites a urite-protect code before the header. This re-

quires tun
secand prat

DHPROTECT

passes of * the card, (first wurites data,
es protect).

Erases Write protect on card.

€a1 {CRADI™:£ARD" |":PCRD"}
Dasplaye card header, does not copy file.

Thase condands can be entered for imnediate execution or

be jncluded in a progran for prograpnatic executian. ALl
connands pronpt  the user untal all tracks have been
processed. A1l condands can be sborted when pronpting For
a card by typing RTIN. Rnything other than RIM, SHIFT-
RTTH, or ATIN i3 ignored.

14

Catalog card flouc

bart:

1 STRIUP |
| save registers |
| save stack pntr }
| suppress CHPCHE |

B mmmmm +

i

v
e +
| save return adr |
L +

1

Ll

GOOARD

1 |
| pronpt user |
| disable 1mtrpts |
| read HP header |
| chack HP header |
| read upr flag |

ISR

v

] —————s
| READCR 1
| read file head |
+

. v
7 ]
] HEDSUA 1
[ check headr sun
J I —— +

I

L4
[ +
3 IHIENA 1

{ enable antrpts |
L]

| FRRCHK §
| chetk subfarnat |

| EXHNSG I
| display track |
P

f

v
o e )
| CATLIH t
| display catalog |
_________________ ¥

f

v
#momm o mmm e e +
| SIGHIF f
| wait for key [
dmmmmm—m—m——————— *

¢

v
et +
| ENDIT f
| restore regs {
return ]
L —— +

HP-75C Description and Entr‘y Points
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Protect/Unprotect card Floucharts

| PROTECT 1
| set nsg & Nlay

| STRIUP |
| save resisters |
{ save stack pntr |

{ suppress CRPCHK |
L 4
I
v
[ — ‘
| save return adr |
................. N
I
v

| SIRICD |
| pronpt user |
| disable iatrpts |
| read WF header |
I check RP header |

Bomm el 1]
I
v
L e ST 1]
| BRITCR |
| urite upr Flag |
f-—r—=rmrammmmaaoa 4
1
v
from e ——————— +
| THIEHR I

v
I t
1 EHDIT |
| restore regs |
return |

F-

Copy card controller Flouchart:

| Cop
1
£ A
no * £ yes
Hom e e * load?  A--ooeeee-
1
1 [
1 i
|
v
K
x4
. 2 yes
*ogtore?  Aoeeeooeee +
I
k1 v
4 B +
1 | STORE |
no | | do store pard |
1 e e e +
] |
] v
1 Hmmmmmmmmmee e + yes
| | return | $mmrn
3 E et +
I
v
e 1
| nust be private |
| store 3
TP +
1
v
................. ¥
I MKEPRY |
| make basic priv |
I (uarn if not)} |
$mmmmmm e +
| o
v * load *
et + ' ahorted? #

i LORD

* ®
] &
----- * private? *
L] *

STORE ] * *
du store card | LA
,,,,,,,,,,,,,,,,, i [
| { yes
v v
,,,,,,,,,,,,,,,,, N Mrmm e

| return

1

i

v
Ao e +
| HEEPRV ]

| nake basie prav |

| duarn 1f mot) |

Y +
l
v
e ———— +
1 return |
Hmm e +

3tore card flouchart:

+
| GET STARTED: 1
I save reg-STRTUP |
[ build File ]
[ header-HEDBLD |
1 tell user i
| size - SZERSE |

* spurcef *  yes

target pane X----+

* opam? ¥
s .

i

| CRIRDY |
1 g&t new crest |
| date for target |
[ i

| FINISH HERDER: |
I get track size |
I get dats chksun |

HP-75 Description and Entry Points
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* trach?  Aeeme-eee- +
4 »

| yes
¥

| conpute partial |
| staterent info
‘

e
| REDSUH 1
| compute header |
| ¢hecksun

1A

| GOCARD |
| get card started|
_________________ '
I
L2
4
-
13 L3
¥ write A yes
* protected? F—oeee-e—e *
* L3 f
* * v
4 A B e . +
* | Error, restart |
I no R EEE LTI T +
L s
A e ———————— »
| PROCESS ERRD: |
| urite file {
{  header-URITCR |
| urste dats |
| HRIICR 1
| enable antesrupt|
| INTEWR |
ommmmm +
v
+
LI
. .
* verafy * recipl tNDt WAnufacturer Supported
* on? PR N plent agrees NOT to contact manufacturer
| | show track nsg |
i 1 TRknSG |
i Hroameomearrnas +
i |
i [
L N
Load tard flomchart; Verify card Flouchart:
Hoem e s + Ammmmmmmmmmmme e )
1 Load card | { Verify card i
B + L ST R i
I i
v v
[ R e P +
1 GEV 3IRRTED: | | GET STARTED: i
| save reg-STRIUP | | save old restart|
| ger can-ALOALL | | infornataon |
1 anet track tablef 4
B ]
|
v +
$ommmmoooooo » | GOCARD |
{ | get card started|
v $ormommmmmememee +
Bommrmrmmrmm e i }
| GOCRRD 1} v
{ get card staried| R
Brmommeemmaaaoe . | PROCESS CARD: |
| | read  file |
- { header-READ{R |
[ e P | verify header |
| PROCESS {RRD: | [ vyHbsn I
{ read file | | verify data ;
| header-READCR | | RDVFY I
] check header 1 R et L] :
1 read data 1 [
| | READCR 1 v
| 1 enable 1nteerupt| Fmm oo e [}
| IMTEHR 1 | restore old i
+ 1 restari info {
[ 4
|
v
| . dmmm e +
| Folast * yes i return |
| * fragk®  Aoeeeroaenao 4 L e e e 4
| |
I * L] v
+ Hommmea oo +
] | clean up. leave |
] ] EROTT |
] [ e +
1
v
] Ao e .
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beallocation
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| DERLLOCRTION I CHRPTER 1 1
!

1.1 Definition

Definttion: Deallocation 18 a clean up process. Hhen certain
Basic cosmands are executed, which 1nvolve a paraneter file(s)
that 1s f{are) allocated or an error in allocation has
occurred,  the process of  Deallocation  is  anitiated.
Deallocation deletes the progran's envarcnnent (1F necessary),
replaces all relalive pointers in the progran wuith variakle
naes or BCD line runbers, zeros the values in the PCB
(Prn?ran Control Block) and deletes the VPR {Variable Pointer
fArea}.

1.2 RunfCall

Rt the conclusion of a RUH or CRLL slatenent, the environment of
the paraneter file 1s removed fron the enviromment stack by
the routine POPENY. Houever,the Variahle Pointer Area and the
Progran Controk Black are stall walid. Yhis allous repeated
execution of a pragran mithout repeated construction of the
YPA and PCB.-

1.3 Invocation

Basic Connands that Deallocate: In order to ensure the integrity
of the systen, ¢ome Basic counands require that the paraneter
file(s) be dealjocated. To optimize these cases, a routine,
SAFE!, uas created.  SAFE! opens the parameter file, checks

the File for an allpcated state and, af so,

files an nenory. Fnllnuln? 15 2 list of the
which deallocate the filels

HP-75 Description and Entry Points

deallocates the

file by calling the reutine, DALLOC. If the parameter file 1s
currently tunning, then SAFEY calls CALLAL to deallocate all

Basic €oxnands

Lh henory 1f NECESSaTy:

2:10 PR TUE., 3 JUHE, 19B2
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Beallocation

Lornand

copy
DELEIE
EOTT
PERGE
PRINT
PURGE
RENAHE
TRRNSFORN

t.4 Mantaining the Environment

At the conclusion of  progran  execution, the progran's
environnent, In many cases, 15 resoved frem  the environnent
stack, The rovtaine POPEWY, which renoves the prograns
environnent, 15 called vhen an END slatenent i1s  executed at
runtine. Thus, in order 16 mnaimtain  the environwent,
prevention of execution of an EHD statenent 1s necessary.
This can be acconplished in three ways.

1) an error occurs at runtine (not during allocatjon)

2} insertzon of 3 STOP statenent before the ERD
statenent

3) hitting the ATIN key before executing an ERD
staterent

1.5 Vasiable Manes

Haue Form; At the anvacation of the deallocator, all variables
have been replaced by relative pointers 1o thear entry in the
VP, The routine VDALOC has  the responsibility of locating
the variable nane forn 1n the VPR and converting this into
RSCIT tode. To acconplish this the routine ASCHAM 15 called.
ASCHARN ands out all brts except for the ASLII nane amfornation
(see  Pornter Rlocatron  Becuwmentation) and subsequently
replaces the relatyve pointer mith the eriginal ASCIT code.

2:10 PHOYDE., & JUME, 1982

Deallutation

1.6 Deallocation Routines

DALLAL: DALLAL is the entry point for desklocating all Files in
nerory.  The sequence of operation 1s as follows:
1) pending efror infornation is saved
2) lotates directory and
a) opens file
) checks for allocated state
c) 1f allocated, calls DRLLOL to deallocate
d) cheeks for end of directory
3} cleans wp the environnent stack (except for
talculataor environnent}
4) restores pending error information

PALLOC: DALLOC is responsible for deallocating the File 1n R40.
This consists of;

1) clearing the Flags DFPAR1, DELCOM, WATCOH and
DIEFLG

2) initialize DPIBAS to  the undefined state
(8601h)

3} replace all relative pointers For varpables

with their ASCII nane

4) replace all relative pointers for line sunbers
uith their BLD value

£) 1mtialaze a1l values in the PLB to zero
6) delete 1he VPA
Irput:

ERRSIP - TF 2ero, deallocates all variables in
the current progran
- If nan-zero, then deallocation ceases at
the token poanted to hy ERRSIP
- If non-zero, then allocatien was halted
by an error. This should ke the only tine
ERRSTP is set.

P.LEH - the length of the progran hefore
allocation

P.TLEK - the length of YPA before PAL ctarted
W PN TUE., B JUNE, 1982
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2 k|
Deallacation beallocation
{used 1n recovery of errors Fron calcprog
allocatien}
HEX1: HEXT 15 the main loop fer variable pointer deallocation. 1.7 Ceallocation Tahle
Deatlotation {1ike allocation) 1s keyed by the clase of the
current  token. Jokens with class  »>= 3 [ectal) are
non-alloratable and therefore deallocation 1s  unnecessary. Routine Class Descriptor
Tohens mith class < 30 fortal) hbave beem allocated amd s | .. D0 LIl
sone type of deallocation 1s meeded. GETHKY 1s  the routine
uhich ohtains the token class for each 1oken seen and HEXF INIRON -1 ROW class » 56
then 1nitaates the appropriate  dealloration routine [if XDALLY L] Enif-of-line
necessary) by table addvessing. Here follous the deallocation VDRLOC 1 Fetch varisble
table, uath the deallocation routine mane, the tohen class BIRIHT 2 Integer constant
this routine 15 responsible for and a description of the types Svaib k] Store variable
of tokens 1n the particular class. SKPCON 4 Real constant
SKPCOM 5 $tring constant
DALFHL 13 FN call
1THEDR 7 Junp true line
LINEDR 10 Gote, [osuh
RELINP 1 Junp relative
DRLFH 12 DEF FH stiterent
FRET 13 DEF EMD statenent
RONCLA 14 Ext RDH (obsolete)
FRRET 15 Option base  (RTH)
FRET 16 Function return
FRRET 17 Function ler {RTH)
SKPRXE 20 Data
01ab 21 D1 {RTH}
SHORTD 22 Short {RTN}
INTD 23 Integer {RTH}
{0mmD 24 {just a RTH)
LIKEDA 25 Else Jump line
RELINP 26 Else junp relative
LINEDA, 27 Using line
1.8 Handi Call
The V.UALD handi event 15 generated when a token class »
66 {ortal) 18 found. If a bhasic tohen, treated by an external
ADN, requires a unique deallocation rovtine not found in the
systen deallocater, then she primary attribute of this token
should be > 56 [octael).
2:%0 Pn BE., B JUNE, 1982 2:10 P11 TUE., & JUNE, 1982
q s
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DECONPILER

Gary X, Cutler

2:20 PR LWL, 15 JuULY, 1982

¥.1  IHTRODUCTION

Decorprling is the process of listing & program or
slatenent. Internally, 1t requires the reconstruction of
anput code. The tokens, uhich have been parsed into RPH and
dystrabuted sn  the sysiem, hust be re-assenbled anto infix
notation. Thus decomprling 15 actually the reverse of parsing
and conpiling,

Deconprling is a tuo-stack operation.  An  expression
statk 15 used to retonsiruct expressions fronm RPN to theyir
origanal forn, and an output etack 1s used to buffer the
output. R12 15 used as the expression stack poanter.

In deconpilztion there are twoe  twpoTtant paraneters of a
given operator-- its precedence and its position on  the Ri2
stack. Following is list of operatars and their precedences:

OPERRTORS PRECEDENCES [octal)
any wperator T
enclosed 1n ()°s 160
-~ 14
PP 7
+ OF - or unary :“ "
log. hin. rai - ]
log. and 4

Uhen 7 statenent 1% deconpiled, first the ling nunber 3nd
ther [1f present) a LEY tohen azre put on the output buffer,
because they dont change. fhe rest of the procedure 16

2:20 PN THU., 15 JULY, 1982
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1.9  CGlobals
1 DEALLOCATION . . ., . . v v v v v v v s a s 1
1.1 Definition Cre e e e 1
Hane Location Description 1.2 RunfCall . . .......... . L]
et e s I LT L EC S EE e 1. Invoeation . .. ... 0 0. 1
1.4 Mantaining the Envaronnent . ., . . . . . . . 2
DFPART 8386 bequnning of wser defined functlion 1.5 Variaple Himes . . . . .. .. Ce v e e ey @
DINFLG 33BE type of varpable (1nteger,short er real) 1.6 Deallocation Routines . « « v v v v v v o m mw an n s s 3
MRECT #5480 beginning of directory 1.7 Deallocatien Table , . ..., ....... vevaa . §
EHDLIN nagy internal endline W 1.8 Hamdi Call .. .. .+ u v v vt v newrereas §
ERLIN 8178 Line ¥ 1n which error occurred LI N = U T
£RR}IP 3191 {otation at ubich PAL quit 1.10  Cross References . ., ., . . . . . . PR R 6
£RRINP 836E tenporary for error infornation
oplaas 8282 option base Flag
PLR 3240 pregrar counter
PRFILE 3243 ioc of paraneter file
PRHANE 8263 nane of paraneter file
RONOFF 32A5 offset to nake RONPTR absolute
RONPIR 82a3 relative pointer to current ROR
VREPIR 838F poinder to variable environnent location
1.%¢  Cross Referemces
flenory Hanagement locunent RH"HEN
foanter Bllocation Docunent GE"ALD
Environnent Allocation Docunent GCUALD
HaedL Call Docunent RH'HOE
Source File RHSDRL
Global File KRLGLO
2:%0 PR TUE., 8 JUME, 1982 2110 PATBE., B JUNE, 1332
[ wii
Deallocation The Deconpiler
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The Deconpller

perferned uith the expression (R12) stack. UWhen varyables are
parsed, their order 1% never changed, $e, 1n decompilation,
the variables are put on the expression atack as they appear
1n the parced statenent, with each variable mane preceded by a
statk narker  (OE) and 115 tohen, Rs operaters are
encountered, they are inseried 1n the nest recent positian.
When an operater 1g inserted, 1ts precedgnce and Jocalion is
checked against the stered precedentes and locations of the
previcus operators that were inserted. The routine OPTSE then
tests the current pperator’s jnformatlon against all previous
operaters’ information to delernine if paremtheses are needed
{see appendix For nore detailed infornation).

In deconpiling, the systen pruocesses each token and uses
1ts class {the token class is the tuo right nast octal digits
of the token} to deternine hou the tohen 16 10 be deconpiled.
The teken class js code for the rovtane which deconpiles the
particufar class, 1.e., & table look-up s replied-- each
tlass has 115 eun routine(s) to deconpile that class. Here
are stne tonndn tohen classes, and their action:

CLRSS FOKEN- TYPE ACTIO0N

o End-of - line instack {dusp line out of stack).

1 Felch variable Jend to ewpression stack.

z Integer Send to expression stack.

] Store variable Send to ewpression stack.

L] Hudefic constlant Send 1o expression stack.

5 $tring comstant Send to expression stack.

2 Subscript e.g. A(3) () to expression ¥f token qdd,
else [,) to expression stach.

DIN subscript Action sane as class 32.

3% Prints Unstach, and push , to output.

11 Bther reserved words If : then unstach; else output
reserved, and unstack.

az Miscellaneoss output IF then push to expression stac
and unsiack; otheruise oulput

49 Hot seen by user Ignore e.q. splaed LET token

50 Brary operator Insert after nost recent stack

narker and determne the
necessity of parentheses.

51 Binary operator Replace nost recent missing
operator 1n expression stack
and determine the necessity
of parentheses.

52 $r1ng unary operator  Sane action as class 50.
5) String bunary operater  Sane action as rlass 51,
5% Systen function Conpute the nunber of

paraneters, locate the paraneter
strang, insert the function
nate and parentheses 1f

2:20 P Thy., 15 JuLy, 1982
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necessary after the nost
recent stach rarher.
56 String systen functioh  Sang action as class 55,

The nunber of operators already decompiled is stored in
PRECHT, The precedentes of the operators and thelr positions
an the expression {R12} stack are saved in an array addressed
by LAVAIL,

The follouing routings are important to the deconpiler:

1} DECOR 6) FETVER
2} DILIRN ?) STOVAR
3} BSC1H §) BIKCOR
4) SYSFUH 9) EXPARD
5} BinOP 10) UNSTAK

1} DECON
This routine is the entry poant into the decospiler, and
clears PRECHT and then calls DCLIKH (PREINT contains the
nunbzr of aperators deconpiled).

2} GLLIME .
This decompiles the line number-- the line nusber is converted
to decinal, normalized, and put in the decompilation buffer,
followed by a blank. The pointer 1nto the decanpilation
buffer (R30) 13 1hen saved, and ¢ontro] 1s passed to HSCLN.

3) BSCLH
GSCLN (and snsuing subrputine calls) deconpiles the rest of
the line. RAs each tcken 15 obtained--vaa GETHERT--1ts token
class (right nost tuo ortal digits of token) 1s checked, and
the proper decompilation for that class 1s called.

4) SY3FUR
SYSFUN  deconpiles  systen functions, by looking  in  the
functions ASCIT 1able for the ASCII name and paraneter count
of the function.  The ASCIY pane is pushed on the exprassion
stack, and then the closing parentheses nust be added; space
is 1nserted in the expression stack {by EXPAHD) and the
parenthesis 1s inserted in the proper location.

§) BINGP
BINOP deconpiles binary operator analogously to SYSFUR. The
ASCII for the operator is Lnserted 1n the expression stack (in
the nost recent spot between tuo wvariables or constants),
deternanation of the necessity of parentheses 1s nade, PRECNT
is increnented by one, the precedence and location of the
operator 2re then stored al the lotation pounted to by LAVAIL.

2:20 P THU., 15 JuLy, tss2
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6) BINCOM .
EIHCOH converts 3 three byte integer into a normalized real
ronstant for gutput to the LCD.
1.4 CROSS REFEREHCES
7} EXPRHD
EXPAHD 1% cailed uhen space 1s needed on the expresston stack
betugen 105 and the R1Z stack pointer, lo do  this, EXPAND Handis Call Docunent RE“HDI
calls RLUOL, ubich in turm, call RDHIST and COPY. Internal Code Exanples Docunent RE"ICE
Source File KREDEC
8) FETVAR Gilobal Firle KR3GLD
FETVAR deconpiles variable tokens that  are wsad 1n an
expression, FETVAR pushes F, token class, and the variable
nane (E 1% a narker on  the expression stlack for any wariable)
on the expression stach.
9} STOVRR
SI0VAR  does the sane thag as FETVAR for variables being
assigned by the statement.
10} URSTAK
UHSTRK s the routine thal precesses an end-of-liag or token
class 91, by dumping the espression  stack anto  the
deconpilation buffer.
1.2 GLOBALS
Hane Location Description
DCNLEX 37 deconpale length fnot greater than 96}
DCOVFL 208 oveeFlon Flag
EBFTLE 8245 lotation of current edit file
LRVAIL B258 pointer ta operatars” location and prec
HKINER 3253 next in avaslable user nenory
DHFLG 3103 on gesub goto Flag
PRECHT 3364 # of decowpiled operatars
PRFILE Baa3 lot of current paramgter f1le
R, ASC 0004 offcet to ROM ASCIT table
RONOFE 3205 offeet to make RONPIR ahsnlute
RONPIR 3213 rel pointer 1o current ROH
T0S 3257 current tep of stack
1.3 HANDI CRLLS
Y.DEL -- token umath attribule »= 57 [ectal)
2:20 PR YU, 15 JULY, 1982 2:20 PN THU., 15 JBiY, §937
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I CLDSER JWSPECTION | CHAPTER 2 I
|

2.1 REGISTERS

R12: expression stack pointer
RY): deconpilatien buffer pointer

RZG(LUAVAIL): ptr 10 precedence and  Jocation of all previous
deconpiled operaters in current line

RIS{PRECNT): ptr to tount of deconprled operatars in current line
R23: current token

R24: ptr 1nto current line

£36: nptrally. token class

R45/46: current line nunber

R47: nunber of bytes left im current line

T05: beginning of deconpiled line on R12 stack

PRECHNT: W of deconpirled operators am currgnt ling

LAVAIL: precedence and location of all previous deconpiled operators
1n current ling

2.2 EXPRND and DPERATORS

EXPAND: The routine EXPAND 1s called when space is needed on 1he
R12 stack 1nternediate 1o the 185 and the stack ptr. At
entry, R36 contains the location im the R12 stack at which the
required space wmill be allocated, and R3Z contains the nunber
of bytes of space needed. The actual expansion it dene in the
routine RELOL whach also calls ABIUST and COPY, Thie routine

The Deconpiler

takes the contents of each address fron the initial point down
through the R12 stack and copies then sequentially starting at
the inputtad (R32} nunber of bytes after the 1nitial address
(R36).

[PPC] HP-75 Descript:

on and Entry Points
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ERANPLE: Ewpand three bytes at R36 ptr. SER: w=a*{bfe) x=(a'b}/c x=a*{b"c)
PRRSE: Xabeg/f* xabte S abe™t
RiZ stack pre-erpand R12? stack post-expand bECON: x=a*{b/c) x=aibfc x=a*b”"c
# A
8 ] PREC 10C SICRAGE: {parsed expresston} RB T s *EF 2" /-
* (R ptr t ¢--R36 ptr (user expression) A*(B+[)-EfF"2
~ ~
2 z
SIH «--R3 ptr * ¢--R34 p1r 7 ¢-~R?6{LAVAIL) (detreising stack)
¥ -~
<--R12 ptr 4 2 byte loc
SIN of -
F
«-R12 ptr [F]
Note: The only ptr into the K32 stack uhich 1s adjusted 1s the RIZ Z byte loc
stach pir.{R36 ard 21] other pointers cenaln absplute, not of /
relatave, to the stack)
RL]
STACK NARKERS: E: place narker for wnary and hinary
operators, systen Functlions and user 2 byte loc
defl fns of
F: keys end for the routine UNSTAX
12
PRECEDEMCE:  operator precedenca{actal)
Z byte loc
{any op) W00 of *
- "
S 12 109
4,-,unary - 7
iog bin rel [ ? byte loc
leg and 4 of + ¢~-griginal LAVAIL
log or 2
In deconprlation there are always tua characieristics of
an operator wunder consideration, precedence and positian {in
R1Z stack). Tup important values ih this procedurs are PRECHT
[the nunber of operators already decoupiled) and LRVAIL (all
deconprled operators precedence and location on the R17
slack). Riter wach new operator 1s chtasned and 1ts positian
on the R12 stack 15 locatled, tests are nade, relative to sach
preceding operator's precedence and Jocation. to determine af
parenthesis are needed for 2 nested expression.{Hote: if user
used parenthesss 1n  an expression uwhere not required, the
above test, an nany tases, uill farl and after decompilatian
no parenthesis uill appear)
EXANFLES: not required nipt requpred nol required
preserved elininated elimnated
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2.3 DECOAPIIRIIBH TRBLE

UEF  IHIROM RON class » 56

DEF EOL 9 end of line

OEF  FETVAR 1 fetch variable

OEF  BIKCOR 2 bin integer

DEF  STOVAR 3 store variable

DEF  CONST 4 ous float or str const
OEF  SCHST ] #tring constant

DEF  UFHCAL 3 user function call
QEF  JHPLU 7 conditional jup line W
DEF  GOLIME 1 goto and gosub

QEF  JHPREL H Jrp relatave

DEF  UFHDEF 12 user fn def

DEF  FNERD 13 fn end

DEF  EXTRON 14 external ROM

DEF  RESUD 15 aption base

DEF  FHRTH 16 user In retorn

DEF  FHASGH 17 Tn assign

DEF  RESHD 20 data

DEF  RESMD+ 21 duifresl

DEF  RESUD+ 22 short

DEF  RESWD+ 23 integer

DEF  INIROR ] undef 1nied

DEF  EJ0PH 25 else p line R

DEF  EJAPR 26 elee jnp relative
DIF ININH et uting line W

DEF OH 30 on

IEF  PlU= n store

DEF SUBSCR 32 subscripts

OEF  DEFKY 33 def key

DEF  DInsUB 34 din subscripis

DEF  PRNEOP 35 print EOL

DEF  PRINTS 36 print stuff

DEF INPUT k! wput wlufo a pronpt
{EF RETURN a9 med execule

DIF  RESWD Ll other reserved uords
OEF  NI5C a2 nlsc putput

DEF  NSTOR LE nultl stere

OLF  RETURN 44 nrsc 1gnore

OFF  PRIFUN 45 print Functions

IF  SYSFUN 46 nuneric psevdo-function
OEF  SYSFUN 47 special filenanes
DEF  LNOP 50 nun unary operator
OIF  BINOP 51 nun binacy aperator

2:20 Pn THU., 15 JULY, 1982
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DEF  UHOPY 5¢  str unary operatpr
DEF  BIHOPE 53  str binary operator
DEF  RETURM B inned execute
DEF  SYSFUN 55  nunm function
DEF  SYSFHS 66  str function

2:20 P THU., 15 JuLy, 1982
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ACTION OF DECONPILER ON R BASIC PROGRAN STATEMEME

USER: 10 R=KA[T+STH(Y) )" 2/T

PARSE: 10 A K Z ¥ SIH + 2~ T f % [STORE TOK] E

DE{OM, the systen decovpiler, is our entry For gach line
t¢ ke deconpaled. DECDN clears PRECWY, ONFLAG, and [OHFLE
then junps to DCLINK to deconpile the line nunber. The line
nunber R0 15 conwerted 1o decamal, nornalazed and placed 1n
the decorpilation buffer, Ffollowed by a blank byte, The ptr
(R30) to  the decon buffer is saved, pointing to the second
byle after the line number. Control 1s nou passed to BASCLH
which w11l direct the remainder of the decenpriation of 1hig
Ine.  fis each tohen i1s obtauned [GETHRT) 1ts token class
{right most tuc digits of the prinary attribuie) heys the
proper decospilation rortine. In  the above exanple B with
token clags 3 directs control to ST0VAR.  S1GVAR replaces A's
token (11) wath the token 1 {numersc variable) and then pushes
2 stack warker (E), the token (1} and the varidble nane (R)
onfo the K12 stach., H uith token class 1 passes control to
FEWAR, FETVAR examines the type of variable (array, nuneric}
and then pushes £, 1, and ¥ pnto the stack, In & comparitive
manner the virxables 7 and Y are also nanmipulated, leaving the
R12 stack, at 1his tine, as:

RiZ stack: {tos] E 1 RE1REY12E1 Y

SIH, token DB, urth token tlass S5, dirFects control to
the systens function deconpile routime, SYSFUN. SYSFUN
utilizes the token DE to Jocate the ASCIL nane fron the
routines ASCIT table and the functions paraneter count. The
RSLII pane :s pushed o the decom buffer and the location of
the nane {om the R1Z stack) 1s determined by the paraneter
count.  Jince, 1n this case, the count 1s one, the highest
addressed E a5 located on the stack and EXPAHD 15 called to
allocate three bytes of gpace for 1he inseriion of SIN. Once
the appropriate cpace has been gallorated SIH 15 pushed into
the stack.  (Hote: In the case of a systen or user defined
funttion, the stack marker 15 MOT overuritten. Thas sane
narker nost be preserved 35 a focator for the appropriats
unary or binary operator,) Before lesving S¥SFUH, houever, the
paraneter most be inclosed. The appropriate location for the
parenthesss are located, the RI2 slack s expanded and the
parenthesis are placed. The nert tokem 2B (+4), with class 51,
directs control  to BINOP. BINDP locates the ASCI] nawe and
saves 11 om the deton buffer.  The highest addressed E 1%
lotated and  the + overur)ies the [ on the stack,  PRE[(RT 1s
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increnented {now 1) and the precedence and location are stored
baginning at LAVAIL. 2 (token 1A) uith class 2, sends control
1c BINCON, BIMCGN converts the three byte integer to #n elght
byte nornalized real and replices the token IR uith the token
4 (real constant}), E, 4, 2 {eight byte real} are then pushed
onta the R12 stack.  The token X0 (") and its class, 51, are
axanined and control passes to BINOP. BINOP obtains the RSCII
nane and plages the nane in the decon buffer.  The correct
nerker (£} is located and the ™ overwrates into the stack.
Since PRECNT » & the previcus operators are recalled fron
LRVAIL, one by one, and each precedence and location is
forpared to that of the current operator, in this case ™. IF
any comparison indicates the exastence of 2 nexted expression,
the locaticn 1s deternined and the parenthesis are inserted.
In this case a4 nested expression 1s recognized, the R12 stach
18 expanded and parenthesis are appropriate placed.  BIHOP
then replaces the precedence of the nested operater {in our
tase +} to 100 {ogtal), increnents PREENY and stores the
pertinent infornation #t LAVAIL.

the Foltoming token 1 {V) and i:ts class, result in E, 1,
T beang placed on the R1Z stack. 2F (/) uith class 51 ic now
exauined ané control 16 directed to BINOP, The RSCIT pane Ls
found and stored on  the decon buffer, while the next stack
narker E s located. / overurites the rarker and the
precedence and location conparisens are made. ALl Fail, so
PRECHT 15 Incremented and  all operators precedance and
loration are restored. The last operator *, token 2R uith
tlags 51, 15 exanined and contrel 14 agaim passed 1o BINOP.
Re above, the procedure results in the * overuriting the
appropriate E, comparisons made and failed, PRECHT
increngnted, and the operators procedence and location
resiered. The next token & (store value) sends control to
PU=, wuhere the next available stach narker js located and
overuritien with an =.

The end of line token {£) is obtained, uhich gventvally
directs control to UHSIRK,  UHSTRK trashes 1the first stack
narker, trashes all varrable tokens, replaces any remaining
stack wnarkers with cosnas, converts all nuneric valuss to
decanal Forn and finally places the deconpiled statenent ontn
the decoupilation buffer.

Status of R12 stack and deconpilation buffer before $OL;
R12 stack: [tos] ERA=H A (T o SIR{Y)) "2 /T

Becon buffer: 10
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RCTION OF THE DECOMPILER OR THE PROGAAH STATEHENT

USER: 20 DEF FHRzSQR(K"2¢Y"Z)

PARSER: 20 [DEF FNJ R X 2~ ¥ 2 ™ + [SOR)

In ihe above exanple, decompilation initrates with DECOA
and then directs control to BASCLM. BASCLH gets the line
nunber {decimal) and places this on the deconpilation buffer.
The next token is obtasned (GEYNXT) and control 1w passed to
UFHDEF {uyser def Fn decon routane), UFHDEF places the RSCII
code for DEF FR on the decon buffer and seands cantrol to
FHHANN,  FHMANM  locates the mane of the user def fn (R} and
sehds this to the decon buffer. Control returns to UFHDEF,
wuhich trashes the relative junp and obtains the paraneter
count/type byte, The nunber of parantlers 1v  deterrined and
stored (R33) and the relative PCR 1% trashed, In our case (no
parameters} an end of line token is tested. IF not, then an =
1s pushed to the buffer and comtrol 1% refurned.

Becon buffer: 20 DEF FHR=

Subsequently, a stack marker (E}, the token [1), and the
variable nane (K} is now pushed to the R42 stack.,  The next
token {1R) tends centrol to BINCON, whach converts the three
byle 1nteger 1o an eight byte resl and places this on the
stach, preceded by an € and the token 4 {real constant). 20
(") amtiates 3 juwp to BINOP, uvhich locates the ASCIT nane
and stores thys on the decon buffer, The proper stach narker
15 located and overwriiten by “. PRECHT 15 1increnented and
the precedence and location of ™ are stored beginning at
LAVAIL, E,1,¥ are pushed to the stack, 2 15 converted to an
e1ght byte real and pushed after £ and 4 and the next token 30
[") 15 oblained. Lontrol once nore returns  to BINCP,
overurites the appropriate parker, its precedence and location
are coupared the the previous operators, which, in this case,
causes no further action other than Increnenting PRECNT and
sloring the operators’ precedence and location. The Final
operator 15 obtained and exanined. BINOP again resunes
control and overurites the narker uith #,  The conparisons are
mide, ne nested esxpresions are recognized, PRECNT 1s
increnented and the operaters' precedemce and lacaticn are
stored.  (SOR) 15 examaned and ¢ontrol is passed to  the
systen’s Function routine SYSFUR. lhe ASCIY code 15 obtained
and stored on the buffer. The stack narker 1s located and
EXPAHD 15 talled 1o allocate three bytes of spsce on the R12
stach.  SOR s inserted into the stack the beginming and
ending of the paraneter are located, two bytes are allecated
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and  the parenthesis are inserted. The end of line tohen
directs control to €OL which in turn passes conirol to
UNSTACK.  UNSTACK trashes the anitidl steck warker ([recall
that DEF FMR® ks aleeady on the decon buffer with the ptr
{R30) after the *) on the R1? stack, trashes all variabie
tokens, and pushes the renasning deconpiled statenent onio the
deconprlation buffer,

Status of R12 stack and deconpilation buffer befor EOL:
R12 stack: [tos] ESQR (1 X~ 4 [2]+1Y "4 [2]))
Decon buffer: 2¢ DEF FHR=
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RCTION OF FHE QECONPILER ON THE PROGRAN STATEHENT

USER: 30 If L8=(HR¥(7*S) THEW 130 ELSE L§= "=

PARSER: 30 L% 7 5 % CHR$ = [1TRUE] 150 [JREL] L$ “=" [SI0RE]

Dispensing uith the gnitial attion upon the line nunber
ug lurn to the action upon the statement 1tself. The varjable
L§ 15 deconpaled by the routine FEYVAR, the constants 7 and &
are handled by DIHCOH and the operator, *, is acted wpon by
BINOP. ihe result of this deconpilaton 1s

R1Z stack: [tos) E1 § LE & (2] *4 [5]

The follouing token (2 ({HR$) and 1ts class 55. directs
control to SYSFUN.  The sequence of action 1s as Follous; the
ASCII nane for CHRE 15 obtlained and saved on the buffer, space
15 allocated for inserizon of the name, [HRY 15 pushed in, the
nuaber of paraneters 1s deternined, the parameters are located
and space 1% allocated For the parenthesis, and Finally the
parenthesis are inserted. 35 (=} signifying a binary op sends
control to BENDOP uhich locates the mexi available E and pushes
the = to the stack, 5Since the precedence of = 15 6, no lests
are nade for a nested expression.

A1Z stack: [tos) E1 & L = KRS { 4 [7] * 4 [5])

The junp line 8 token, 13, sends control to  JHPLM.
fiction is nou darected touards the decon buffer. IF 1s placed
on the buffer and control 15 passed to UNSTALK, which unstacks
the R1Z stack angd places this part of the statenent an the
buffer, falloued by then and line M.

Decon buffer: If LE=CHRY(725) THEN 130

Lontrol returns and 10, jump relative, 1s examned. The
routing 1mpllated 1s EINPR, First a check for ELSE LTHE ¥ 15
perforned, The hey 1is not found so the routine assunes ELSE
SIRTERENT.  The ELSE 15 glated on the decon hufFer [the nunber
of bytes for rel jusp 1s trashed). Control 35 retucned and
the renaiming statement 15 deconpaled and pushed on the R1Z
slach. The £0L 18 obtained, the remayning portion 1% ¢leaned
vp and placed on the decon buffer.

2:20 Pn 1Wp., 15 Jury, 1982
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Status of R12 stach and deconprlation buffer before the 77
R12 stack: [tos] E1 $§L=5"="
Decon buffer: 30 IF LE=CHRE(?*E) THEN 180 ELSE
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|
WHAT 1§ ICE }

Ice is frozen vater, something looking like frozen uater, daanonds,
or a serving of ice cream in Great Britan. ICE is the Internal Code Ex-
amples. In this docunest one will Find & Jist of all the reinfrane
tokéns, a collection of exanples of the uses of all the tokens, all the
data types that appear on the Ri2 statk, and a table of the attribute
routines For deconpile, pointer allocation and deallocation.

HOU TO READ 1HE TOKEN TRBLE FORMAT

The file that contains the runtine

code
The token's attributes
The nane of ths runtine soutine
The nane of the parse tine routine
In this case there is no parse time
routine.
token nunber
’ in hex
|
|
| nare of the
| ' token
| |
| |
I | ___ BSCII string
| | ' for the 1oken
| I ] (1n this case
| I I no etring)
v v v v v v v
8 store nun .- <none> STOSV 0,34 RHAVAR

input From Ri2
nunval - value 1o be stored
naneforts - nawe of target variable
{dinflag) - &f trscing, tracang infornation <-- value conditionally

¢--- top value on the R12 sta

24

(cok} - 1F tracang, tracing ynfarmatyon on Ri2
(rea} - 1f tracing, tracing inforaatipn

Rusvalptr - polnter ta target value
output on R1Z
{runval) - af nultistore, value being stored

I
1151 of data objects placed on and renoved fron
the P17 stack

LIST GF BATA DBJECIS DN THE K12 STREK i

nanefora - 15 the internal representation of 3 variable. The tua bytes
that make up the nane Farn are layed out as follous:

bits
6 5 4 3 2 t+ 0
byte 1- T3 12 T1 T W) NZ H1 MO
byte 2- Rl A0 FO 14 13 L2 U1 O

13 - 0 = numeric
- 1= strarg
12 - 9 = sisple
-1 = array
(11,70) - © = real
- 1 = integer
- 2 = short
=~ 3 = (not used)

(M3,H2,H1,H0) - 0-9 = 0 through 9 after letter in
varizble nane
- 10 = blank
- 11 = yreek varyable

{N1.80) - 0 = local variable
- 1 = renpte variable \
- 2 = paraveter variable } remote access
- 3 = common variable /
F) - 0 = variable
~ 1 = fusclinn

(L4, 13, L2.10,10) - {f1iret letter)-" = f1rst letter

of variable

dinflag - 1 byte that is 1 1f 1 dinensional arvay and 0 f tuo dinen-
sional array

rou - Z bate s17e of the rov dimgnsion

ol - O byte c1ze of 1he column dusension

ronval - 8 byte numersc value

string - strptr on top the R12 stack folloued by a strlen
strlen - 2 byie value of the number of characters in the string

strptr - 2 bytes pninter (nay be relative to R12) that points to a
strval
bseptr ~ a strptr that paints to the beginning of a string fron which
a substrang uill be extracted.
FHparan ~ 4 or 8 bytes as determined by the Fparntype that as &t R10

| I
| L1s¥ OF DATR OBJECTS IR THE £ODE STREAN (from R10) |
l |

strlenl - 1 byte length of the string

UPAptr - 2 byte poanter relative to the beginning of the file

relynpaddr -~ 2 byte poinler relative to the beginning of the File
po1nting to the code to be esetuted next

Fhiblackpir - 2 byte pointer relative to the begenning of the file that
points to the function parameter block

FHpartcount - 1 byte count of the number of paraneters

FMparntype - 1 byte Flag irdicating the type of the function paraneter
expected § B0 if nuneric and Bt 1f string}

strval - n bytes uhere n 15 deternined hy context this is the acilua}

atring of charatcters.

|
THE TOKEW TROLE ]
|

0 ERROR i <none> ERRORK 0,44 KRATOK

1 nun value .o «none> FTSVL 0,1 REAVARR

1nput fFrow R1D

VPAptr - telative pointer to variable that contains the desired valu
cutput to RI2 stack

nunvzl - the value of the variable

2 get VPR addr ' ¢none* SVAOR 0,1 RHEVAR

input frow R10

VPRpts - relative pointer to variable thal contains the desised valu
outpul to R12

VPRptr ~ sane relatave pointer

3 get stning tnoney FISTL 9,1 RHAVAR
nput fron KO

VPRptr - relative pointer to variable an VPA
output to K12

$trpir - pointer 16 string value

strlen - length af that siring
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4  nun constant ** <nong> ICONST 0,4 RHAVAR

gt Fron R1O

nunval - nuxeric constant 1o be placed on the stack
output 10 R12

nunval - the numesic value just fetched

input Fron H12

rou ~ dinension of array
VPRptr - variable to he indexed

output
naneforst - nane of variable being raferenced
{dinflag) - oF 1razing, tracing information
{col) - of tratand, tracing information
{rou) - if tracang, tracing information
nunvalptr - poanter to array elenent

5 guoted str ' tnone» SCOWST 0,5 RHVAR
input From MO A 2-DIn ADR b <none> AVADRZ ©€,32 RHAVAR
strlenl - the length of the string
strval - the characters in the sting input Fron R12
putput to R12 stack tol = column dingnsion of array
strptr - location of valwe rou -~ rou dinensiocn of array
strlen - length of string VPAptr - variable to be indexed
ocutput
naneforr - name of variable being referenced
6 unquoted str "' <hone)  SCOMST 0,5 RHAVAR (dinFlag) - if tracing, tracing information
{col} - 1F tracang, tracing information
input from R10 {rou) -~ 1f trating, tracing information
strlenl - the length of the string nunvaiptr - pointer to array elesent
sirval - the characters ih the sting
output to R12 stack
strptr - location of valve B i-din value *" «one> fWALY 0,32 RHAVAR
gtrlen - length of string
anput frox Ri2
tal - colunn dinensien of array
7 store strang "’ <npner STOST O, RHAVAR fau - row dlnension of array
YPRptr - variable to be indexed
input From R12 stack output 1o RI2
sirptr - source string address nunval = value of arriy elenent
sirlen - source string length
strpir - target $tring address L 2-din value '* <none> MWALZ 0,32 RHAVAR
strlen - 1arget string length
VPRptr - pointer to larged string VPR nput fron R12
bseptr - pointer to hase addr of target <lea field> col - eolumn dinention of array
rou - rou divension of array
output te R12 stack YPAptr - wariable 1o be indexed
{strptr) - 1F owltistore, source string poiater output to R1Z
(strien]) - 1f rultistare, sowrce string length nunval - value of array elenent
8 store nun v fnoner ST0SY G0 RHAVAR
I carriage rtn '’ cnone> ERRORK 0,44 KR&TOK
input fron R12
nunval - value to be stored
nareforn - name of target variable £ end of line ** erone> GORTH 0,0 RHAYAR
(dinflag) - 1f tracing, tracing infernstion
{col) - 1f tracing, tracing information
{rou) - 1F tracing, tracing infornation F " cnone> ERRORY 0,44 KR310K
nunvalptr - pointer to target value
output
(nunval) - if neltistare, value being stored 10 invisible RIN'' enone> IWYRTH 0,44 RHAERL
9 1-DIN ADR bt <noner MVADRT 0,32 RHAVAR 11 nuneric addr '* enoney FIADR 0,3 RHAVAR
16 nurs FH call "' <none> FHCAL. 0,6 RH&VAR
input {ron R10
VPAptr - variable to be fetched note: sane as FHCALS
output to R12 1nput Fron R10
nantforn - narme forn of the variable EMbleckptr - relative pointer to FN varlahle block
nunvalple - pointer to the value FNparucount - function paraneter count
(FMparutype) - function paraneter type 1
(FHparntype] - function paraneier type 2
12 get nun addr '’ <noner SVADR+ 0,3 RHAVAR .
note: calls SVABR nith different attribute .
1nput Fron R10 (FNparntype} - function paraneter type n
WPApir - relative pornter to variable that contains the desired valu
output to R17 stlack input Fron A12
VPAptr - same relative pointer (FNparan) - Function paraneter n
{FHparan) - Function paraseter n-1
131 SWVE STR ’ <npney FTSTLS 0,3 RHAVAR
input fron R10 {FMparan) ~ function parareter 1
VYPRptr - relative posnter to variable 1n YPA
oulput
sirptr - poanter to string vajue 17 str Fd call ** <none> FHCALS 0,6 RHAVAR
strien - length of that striag
VPRptr - relative poanter to variable in VPR note: sare as FHCAL.
bseptr ~ pointer to base address of target <len fleld>
input fron R10
FHblockptr - relative pointer to FH variable block
14 NYLTT 514, ' <ngner  STOSVA ©,43 RHAVAR FHparncount - function paraneter count
{FHparntype} - funttion paraneter type
note: calls STOSV uith dufferent atiribute {FHparntype) - function paraseter type 2
1nput fron RI12 .
nunval - value to be stored .
raneforn - nane of target variable -
(dinflag) - if tricing, 1racing information (FMparntype) - Function paraneter type m
{cel) - 1f tracing, tracing information
(rou) - 3f tracing, Tracing infornation irput fron RIZ
nunvalptr - pointer te target value (FHparan) - function paraneter n
autput (FNparan) - function parsmeter n-1
(nunval) - af rultistore, value being stored .
15 NULTI 5T0% *° {none: STOSTH ©,4] RHIVAR (FHpazan) - function paraneter 1
nete: calls ST03T uith dafferent attribute
npul fron R12 stack
strptr - source string address
$irlen - source string length 18 InP TRUE . <none> JTRUEN ©,7 RHAF OR
sirptr - tlarget string address
strlen - target string length nput Fron R10:
VPAptr - poanter 16 beginning of larget string rel jrpaddr - relative address to jurp to
bseptr - poanter to base address of target clen fields input fron R12:
nunvil - value to be tested
output 1o R12 stack
(strptr) - »f nultistore, source siring pointer
{strlen) - 1f nultistore, source siring Iength 19 amput tarl ™’ tnoner  ITAIL. ©,494 TvATup
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1A IME CONST . tnone> IHTCOR ¢,2 RHIVAR 22 #rray PRININ °' ingne> PEARRY 0,36 HIETRT
nput Fron R10 input fran RE2¢
wntval - 1nteger constant to be placed on the stack ¥PAptr - srray to be printed (Fetched using FEISET)
output to R12 stack
nunval - 1nteger in nunval forn notes! does a2 fetnun and prival for each item
B JHP FALSE T enone>  JFALSR 0,¥1 KRRTOK 23 v <none> ERRORX 0,44 KRATDK
nput Tron R1D:
telynpaddr - relative address te Junp to 24 Array RERDM '* <none> RHARRY 0,44 RIATXT
nput Fron R12: input fron R12:
nunval - value to be tested VPAptr - array to be read (fetched using FETSET)
notes: does a read (NUN) for each elenent
1C JHP REL ' tngne> JHPREL 0,26 KRATOK
5 " cngne> ERRORK ©,44 KRATOK
input fron R10:
relynpaddr - relative address to juwp to
26 & concatinate’d’ <ngner CONCA, 7,53 KRAFUN
10t subetring 7 thoner SUBSFL 0,3 RHAVAR input en R12:
#iring - secosd string
input from R12 string - Farst string
nunval - the substring character mmber output on R12:
sirptr - pointer 10 string value string - First string concatinated to second string
sirlen - string length
output to RI12
strptr - neu poanter to string valee & ; W <none> PRSER, 0,41 MIATHT
strlen - new string length
28 s <none> ERRORX Q,44 KRETOK
1 2 substring '* <none>  SUBSTZ 0, RBLVAR
input fron R12 29 ) 'p <none> ERRGRX 0,44 KRATOK
nuzval - the second subsiring subscript nunber
numval - the first substiring subseript number
sirpir - pointer 1o strang value 2R 4 ‘e «none> PRPYROI 12,51 KR&NTH
strien - string length
autput tp R12 irput on RI2:
sirpty - neu pointer 1o string value nunval - factor
sirlen - new stiring length nunval - factor
cutput on Ri2
nuhval -  product
1¥ EGSE I8 v cnone> EJAPH 0,25 KRADEL
note: EINPH as just JAPLEM with different attributes &+ et <none* ADDRDI 7,51 KRANTH
angul fron R1O: input on R12
rel ynpaddr - relative address to junp to nunval - addend
nunval -  addend
20 n tnone> ERRORX 0,44 KRRTOK output on RiZ
funval - sun
P v <ngne> ERRORX 0,44 KRa10x
F{ S 't tnongr ERADRR 0,44 KR&ICK
H oo Tt ¢noner UNEGS. 6,53 vaor
20 - diadac rar <none> SUBRGI 7,51 KRARTH input on R12:
string - First string to conpare
input on RA2: string - second string to conpars
nunval - ¥ output on R12:
nunval - f Boolval - result of tonpare
ovtput on Ki2:
nurval - H-¥
5 = t! <none> EQ%. 6,53 wap
. T wnane> ERRORX 0,49 KRLTOK input on R12:
string - first string to conpare
string - second string 1o compare
F ' «npner DIVZ 12,51 KRANTH outpyt on Ri2:
boolval - result of conpare
input on R12;
nunval - Y
nueval - ¥ LI '»? cnoner GRS, 6,53 Ivapp
outpul pn R12:
numval - KfY input on R12:
string - first string ta conpare
string - second siring to compare
E R e tnome> YT 14,51 KRANTH output on R12;
boolval - result of conpare
1nput on AYZ2
nunyal - ¥
taunval - X 7 o« et tnone> LTH. 6,53 Tvs0P
ouvtput on R12:
nuival - X°Y wnput on RiZ:
string - first string to ronpare
$tring - tecond siring to fowmpare
oM W wnone> UHEDE, 6,53 vaop tutput on R12;
boolval - resuit of conpare
1nput on R12:
string - farst string to conpare
$1r1ng - second string to conpare 38 - nomadic - <none> CHSRDY 7,50 KRANTH
output on R1Z:
booival - result of conpare input on R1Z2:
nutval - operand
output on R12;
3”2 o« Te=t <nongr LEQS., 6,53 vaoP nuaval - additive inverse
wput on R12:
string - f1rst string to conpare 33 . 'H <none> UNEQ, §,51 Ivaop
string - second Siring to tonpare
output an Ri2: tnput on A12:
boolval - result of compare humval - first nunber to conpare
nunval - number to conpare against
autpul on R12:
3 o= "yt <hone> GEDS, 6,51 1vgop boolval - result of conpare
1nput on RIZ:
string - first s1ring 1o conpare I <= Tzt tannes  LEQ, 6,51 vaor

siring - second string te conpare
putput om R12;
boolval - result of compare
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nput on R12:
fmval - firgt nunber to conpare
nynval - nusber to conpare against
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output on R12:
boolval - result of corpare

note: sane as LET FE

input fren R19:

P

3B o= taz? cnone>  GEQ. 6,5t vaoe FH1ype - indicates the type returned by the function
¥PRptr - relatave pojnter to variable that containg the
input on R12: output fron R12:
nunval - First nunber to conpare 1F nynerie then
punval - nunber to tonpare against {nameforn) - of the function variable
output on R12: (nunvalptr) - pointer to the area uhere the value will be put
boolval -~ result of conpare if #tring then
(strptr) - poanter to string
{strlen) - string length
i e Tt tnoner BUNEQ. 6,51 Tva0P (VPRptr) - pointer to VPR entry for the string
wput on R12:
nunval - first nusber to compate 45 RUTD “RUT0’ GO1ZH AUTD.  ©,241  KRATOX
nuhval - nunber to tonpars against
output on Ri2: 46 (AT ALL 'CAT ALL” PUSHIA CRTAL. O,2481 RHALAT
boolval - result of compare
47 LISTID IS e PUSHIA LSTIO. @, 281 RI&DIG
b = "t tnoner EQ. 6,51 Tvaop 4B CATH 'CATS” ERRORX CRY$. 20,566  RFACTS
input on RI2: 43 DISPLAY IS  'PISPLAY IS* GISOR* DSPIS. 0.2 nasto
nunval - first nunber to conpare
nutval - nunber o conpare against 47 CAT 'CRT” PUSHIF  [RT, 0,2 RHSCRT
output on R12:
boolval - result of conpare 48 LIsT 'LIST” B80120  LIST. o, RHECHD
40  HARE 'HRNE® GENE  KAME. 0,281 RH3RUR
E > B <none>  GR. 5,51 Ivaop
4D DELAY TDELAY GEMK  DELRY. 0,231 KRETOK
input on RiZ:
nunval - [1rst nunber to conpare 4F HERGE "HEREE* G3I012 MERGE. ©O,201 RHERUN
nunval - nunber 1o cenpare against
output on R1Z: af [HLL *CALL’ GETI$ [CALL. 0,241 RHERUN
boolval - result of conpare
50 READE ‘READ W' READN  RERDM. 0,241 HIZTRT
IF < e <none> LI, 6,51 vsop input:
opticnal record nunber om r12
npirt on R12: Frle nunber on r12
nuhval -~ First nunber to compare then does a read(NUX), read (STR), er read{ARRAY) for each iten
nunval - punber te conpare against
output on R12:
boolval ~ result of conpare 51 FETEH a key °FETCH KEY' GET1$  FETK. ©,24% TVAOK
52 display width’¥IDTH" GETIH  UIDTH. ©, 24t HRRIOK
40 @ e <none> HISIGH 0,42 KRXTOK
53 PGP return 'POP' PIRHC! POP. ©,241 RHAFOR
41 ON ERROR "ON ERRBR™ ORERRD OHERR. 0,341 KRETOK
T4 RUN *RUN' GO1HE  RUN. 0,241 RHERIM
47 OFF ERRDR "OFF ERROR™ PHANC' DOFFER. ©,241 KRATOK
55 REAL 'REAL’ TYPSTH SKIPR 0,321 IVABCL
43 DEF KEY *DEF KEY® DEFKEY DEFKY. 0,241 TVAO0K
56 DISP 'DISP* PRINY  bISP. 0,241 KRAIOK
4% anv F¥ LET "' FHLEF  FHLET. 0,217 RRAVAR
57 FETCH 'FETCA" Go1e  FEICH. 0,241 RHAFET
% printer widih'PUIDIR GETIH  PHRIET. 0,241 KRATOX 65 OFF TINER®  'OFF TIMER W OFFTHR  THROF. 0,241 RY&IInR
59 DEFRULTON/OFF' DEFRULT® ON/BFF  DEFAL. 0,241 KRETOK 66 OH ELE 2] 0. 0,2% HHEFOR
5t GOTG Rl GOTOPR  JRPENE 9,210 RHEFDR 67 BYE 'BYE" PUSHIA BYE., 0,241 TVaiI?
input fron R19: 6% HALT "HRIT? GEFIN  HAIT. 0,24% RRETOK
reljapaddr - relative address to jump to
69 PROTECT card 'PROTECT' PUSHIA CROUPR 9,241 RYZCRD
58 GOsuB *6O5uB’ GOTOSY JMPSUB O, 210 RHAFOR 6A PRINIER 1S *PRINTER I5° GI$0R* PRIKS. 0,241 nJenIo
5C PRINT % "PRINT H*" PRINT# PRIKH. 0,243 NIRRT 68 PRINT TPRINT! PRINt  PRINT. 9,241 KRA&TOK
input fron Ri2: 6L printlist TPLIST! G8MZH  PLIST. 0,281 RHZCHD
optional recerd nunber gn r12
firlenunber on 12 60 RANDOREZE "RANDONIZE' TRYIH  RHDIZ. O, 241 NJARIZ
6E READ *RERD" READ  RERD. 0,241 MIATRY
SP  MARGIN n *NARGIN® GETIN  HRRGH. 0,241 VED
6F RESTORERO "RESSORE 10" PUSHIR REST. ©,241 HisbIn
5f RESTORE 4 "RESTORE #* G1ORZN  RESTH. O,241 HIETAT
70 RESTORE "RESFORE” RESTOR  RESTO. 0,241 TIRTRT
amput fron R12:
optional record nusber on r12 7 REIURR "RETURK® PIRHC! RETRH. 0,241 RHAFOR
filenynber on r12
72 UNPROTELT “UNPROTECT® PUSKIR CROUPR 0,241 RYACRD
SF  IHPUT TINP POl INPUT. 6,237 TVEIKP
73 EDIY filenan ‘EDIT' EDIT EDIT. 0,241 RHERUN
60 ASSTGHR "RSSIGN #° RSSIGH  RZSIN. ©,241 PIATAT
74 QFF10 "oFF I0' PUSHIR  OFFID. O.241 Hjx0IN
input from r12:
lenght and address of Filemane 5 3I6P *stop’ PIRHCY 370P. ©,24% RHAKUN
File nunber (1nteger constant)
optional 2byte fuletype 76 PUI cheyr ot GET1E  PUT, ¢, 241 TVAID
77 TRRCE FiOU  *TRACE FLOU* PUSHIR TRFLD. 0,241 TVATR
Bl EET FH "LET FN* FHLET  FHLET. 0,217 RHEVAR
78 IRRCE OFF *TRACE DFF* PUSHIR  TROFF. 0,241 VLTR
FHtype [V byte) - 1 for nunerec, 2 for array, 3 for string
nput Fron Rid: 79 IRRCE VAR *TRACE VARS® PUSHIA TRVAR. O, 241 TVATR
FRiype - indicates the type returned by the function
VYPApir - relatyve pointer to variahle that contains the 7R ENDLINE YEMDLINE* G01s EOL. o241 narIL
value to be returned.
output Fron R12: 7B CLEAR VARS  "CLERR VRRS' PUSHIR CiRVA. 0,241 KRAFXE
1f nuneric then
(manedorn) - of the fumction variable . 7L EOPY 'CoPY" FLTIDFL COPY. ¢, 24% RHANER
(Bunvalptr) - pointer 1o the ares uhere the value uyll be put
My PURGE f1lnn ‘PURGE* PUSHIF  PURGE. ©,241 RHL(ND
1f string then
{strpir) - poanter 1o siring JE REMRNE £1OF “REWARE" FLIOFL RENRM. ©,24% RHACAD
{strlen) - ctring length
{VPAptr) - pornter to VPR entry for the string 7F  INTEGER "THTEGER" TYPSIN  SKIPI 0,322 vanrL
62 1ET 'LET" (131 HOP. 0,281 ¥KRAITK
O SHORT *SHORT* TYPSIN  SKIPS 0,322 vantL
63 STANCBY * STRHDRY ORJOIF  S1AHD. 0,241 nizPEL
1 DELETE 'DELETE” O1ZR DELET. 0,741 RHACHD
64 OH TInERw *ON LIRER &° OHINR  THROH, 0331 KvitIn
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82 RON missing "RON missing' ERRORX  ERRORX 9,34 KRATOK 9 BEEP *BEEP' BEEP  BEEP. 0,241 RY&BEE
33 REBARK "RER RER SKIP' 0,241 IVADCL 91 LET (IHPLY) *° ILET  ERRORT ¢,344 KRETOK
%4 OPTION BASE ‘OPTION BASE’ GPTION OPELIC. 0,315 KRATOK 92 RSSIGH 10 'ASSIEH 107 GOt$/* CONF1G O, 241 LAl
85 EHD FK "EHD DEF” FHEHD  FHRTK. 0,311 RHAVAR 93 clear loop  'CLEAR LDOP* PUSHIR CLOOP. ©,24% mapIn
1nput Fron R19: 94 (OMTINUE ‘COWY” GOIN  CONIT. 0,241 RH&RUN
¥PAptr - pointer to VPR for functiom variable .
1nput fFrem R12: 95 CLERR «dev> °'CLERAR’ GET1$  CiDEV. ©,24% HJ&DI0
output 1o R12:
af nuneric: 9 ‘ed string " <noner  SCONST 0,5 RESVAR
Lnunival) - nuneric value retusned
1f string: 97 1EXI 'TERT" <noner TERT. 0,48 RHSRUK
(slrplr? - pointer to the string {in RESHER)
{strlen) - length of string 93 BASIC 'BRSIC” <none» BASIC. 0,46 RE&RUR
99 LIF ‘L trones LIF1. 0,46 RHSRUN
8 DATR *pain’ bATA SKIPEH 0,320 IvaptL
SR RESULT 'RES* PUSHIR RESUL, 9,55 KREFUN
87 DEF FH “OEF PN BEF SKPDEF 0,312 XRLTOK
anput R1G: 98 IHFD 'INTO? <oner HOP2. 1,514 KR&TDX
relpnpaddr - relative juwp address te eol on END DEF line
inputfoutput
none
88 DI LY bIn SKIPD 0,321 TVADCL
a0 inv POP ' <nones IHUPOP 0,44 RHEFOR
1mpurt For allocatiom:
array name: 80 eir turflg ' tnone> THRCER 0,44 RYATIH
rgu nieger const>
{rol] <anteger const> 9E or 0R" crener  OR. 2,51 Tveop
andfor
$1ring nane: 9F forfnext to 'T0' cnone> T, 0,41 RH&FOR
nax len <anieger canst?
outpist: input Fron R12:
npne nuval - value for the upper bound of the loop
RS using line  "USIHG® ¢none> ULINK, 0,327 KRETOK
89 REMUHBER ' REHUNBER" GOIBAH  RENUN, ©,241 RHALHD
Rl RERD string ‘RERAD' <none> RERDS. 0,44 HIETRT
81 EMD ' END' PIRNC' ERD. @, 241 RHERUN
f2 print end o <noned PRLINE 0,35 ¥RATOK
&8 renark e REN SKIPY 6,241 TvADEL
A3 string ; . <none PRSTR. 0,36 IVaPUN
8C FOR *FOR" fOR FOR. 6,31 RHFOR
B string , v <noner PRSTA. 6,38 Ivarun
Bp IF ‘IFT IF ERRORT C,344 KRRTOK
RS printd; e <none» SEMIH. 0,36 HIATHI
8E InAGE * TRGE' REN SKIPIT 6,30 IvabLL
A6 printH, b <noner COAR4. 0,16 HJATRT
BF HEKT "HERT' HEX1 HERI. ©,311 RHAFOR
R? printHend e ¢noney PRHEXND @,35 MIATRI
imput Fron RE2:
nanefgrn - n3ne farm of the variable RE ON of anfoff °ON’ <none> OKTOK, 0,96 IVAON
numvalptr - pointer to the value
R3 OFF of onfoff OFF' <noney OF19K. 0,46 TVADN
AR TP *1p* wnome> IP5 20,55 KR&NTH B SOR *S0R* <none» SORS 20,55 KRANTH
1aput on R12: 1nput on Ri2:
nurival - argurent far the Functijon IP nunval - aperand
oulput on R12: output
hunval - 1ateger portlon Cnteger val> [flagged integer) nunval - principal square root of operand
Bl nIN 'HIN «none> NINIG 40,55 KR&ENTH
fB  EPSILON 'EPS® mones  EPS10 0,55 KRAHTH wput on R12;
nunval - operand
1nput: nuwval - operand
none
output on RY2:
oulput on R12: nunval - neeinun value
nunval - lower bound of nachine precizion
Bz AVAIL NEMRY 'nEN tnoner MEN. 0,55 KREFUH
AL Frac part 'Fp* «oner  FPS 20,55 KRANTH B3 ABS *ABS* <npre> ABSH 20,55 KR&NTH
ingut on R12:
input pn R12: nunval - eperand
rusval - argunent for the function IP
output on R17:
output on H12: nunval - absolute value of operand
nuityal - 1mteger portion <integer val> (flagged integer)
B4 external ron °' <noneg? RON:GO 0,214 IVARSH
Ab CEEL 'EEIL <none>  CEIE10 20,55 KREHTH
65 1 dun arcay ! <npner SVADCK 0,1 RHAVAR
input on R1Z:
nunwval - operand B6 2 din array ! <none> SYADCK 0,1 RHAVAR
output on R12: 87 SEM 136N <nonex  SOMS 20,58 KRANTH
nnwal - suallest intager »= operand cinteger valr (Flagqed integer
input on RI2:
faunval - operand
RE  hAX THAK' tnone> NRXID 40,55 KREHTH
autput on R12:
RF 1nc FH EHD  °' <none> FKRET. 0,16 RHAVAR signun value of operand <integer const> (flagged int)
1nput Fron R1G:
VPRptr - pointer to YPA for function variable B3 KEYE 'KEYS' ¢noner KEVE. 0,56 KREFUN
input Fras R12: 8% cot *cor! <none> COTIO  20,%% KRENTH
Af nuneryc stuff retyrned
{nurval) - nueeric valve returned input on R12:
1F string stuff returned nusval - argurent
(strptr] - pointer to the $tring [in RESHER)
1f npse returned due to failure ocutput on Ri2:
nuwval - cotangent of argunent
outputl to RiZ:
1f nuceTEC?
frumval ) - puneric value returned BA CSC ‘e8et <none> CSEC10 20,55 KRENTH

i slrjn?:
{=trptr] - poimier to the string (im RESHEH)
{strlen) - length of string

note: sane as {ND DEF

input oo Ri2:
nunval - arguneat

output on RI2:
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nymval - eosecant of argument

HP-75 Description and Entry Points

6 VAL VAL cnone> VAL, 30,55 KRAFUN
BB RPPT filenane’RPPT' <npne> APPT, 0,47 RHEFIL 7 INF TINFY cnpne>  IWF10 0,55 KRANTH
- input:
8C EXP "EXP" <none> EXPS 20,55 KRANTH none
input on RI2: output on Ri2:
nutval - argurent runval = upper bound of waching precision
output on Ri2 83 read nonber ' cnoner READM, 0,44 RILTXT
nunval - anti-natural iagarithn of argunent
9 PI I cnone> PHO 9,58 KRANTH
anput:
BDb INT fINIY <none>  IHIS 20,55 KRANTH none
mmput on R12: output on R12:
nyrival - operand nunval - 3.1415926535%
eutput on RI2: R UPCE UPRES’ cnorey UPCE. 30,56 KR&FUN
nynval - greatest integer <= operand
€8 USING *USIRG* cnpner  USIHG. ©,341 KR&IOK
BE LOG1O " LOGYO* tpone>  LOGTS 20,55 KRAUNTH (€ THEN * THER' ¢none>  ERRORR 0,44 HKRATOR
input an RIZ: > TRE *1aR’ cnone> TRB, 20,45 KREFIM
nuitval - oparand
€ STEP *SIEP’ ¢none> STEP. 0,41 RHEFOR
output on Ri2
nunval - logarithu of operand (base 10} input from R1Q:
nunval - value of increnent
BF LG (€) LB enone>  LKS 20,55 KRENTH
CF EXOR * EXCR * ¢none> EAOR. 2,51 vaop
irput on RE2:
nunval - pperand D0 NOT 'HOT ! <npnz> NOT. 7,50 Ivaop
ourtput on RE2: b1 pIv (\} B} ' cnone>  INTDIV 12.59 ¥REHTH
nunval - natural logarithe of operand
nput on R12:
nunval - dividend
¢ VERS *VERY' tngne} VER, 0,56 KR&FUN nunval - divisor
1 SEC "SEC! cnoner SECID  20,5% KRAHTH output on R12:
nunval - integer quotient (real flagged as integer)
anput on R12:
hudval - argunent
D2 ERRM 'ERRH" ¢<none> ERKUA. 0,55 KRAFUR
output on RI2:
nunval - secant of argunent D3 ERAL 'ERRL’ <none> ERRL. 0,55 KRAFUN
b4 LCARD filenane'CARD' <none> CRRD. 0,47 RRAFTL
(2 CHRE *CHRE' tnoner  CHPY. 20,56 KRAFUH
D5 RKD * AND * <nose> RND, 4,51 vVaor
[ LH *STRY <none» VRLS. 20,56 KRAFUN
D6 KEYS filenane'KEYS' <none> KEYS. 0,47 RHAFTL
€a LEN *LEN" tnpne>  LEN. 30,55 KRAFUH
T 07 ELSE "ELSE* cnone>  ERRORX 0,44 KRRTOK
5 Hun “Hun® <poner NUA, 30,55 EREFUH
08 SIN TSI . none>  SEN10 20,55 KREHTH
E3 DIR 'RAD’ <none>  RAD1O. 20,55 KR&HTH
input on RIZ: E4 FLOOR *FLO0R* <none; IH1S 20,55 KR&NTH
nunval - argunent
- input on Ri2:
osutput on Ri2: nwival - operand
nunval - sine of argunent
output on R12:
nukval - greatest integer <= operand
L BRRIEY *Cost tnpne> (0510 20,55 KRAHTH
snput on k12; ES INPUT § v tnane> THPUS, 0,44 IVEInP
nunval - argunent
input Fren R12 stack
sutput on Ri2: etrpir - source string address
nunval - cosine of arguitent strlen - source string length
strptr - targei string address
strlen - targetl string length '
DR THM TTAR” <nore>  TARIO 20,55 KAZRIH VPAptr - pointer to begianing of target string
anput an RIZ: output to R12 stack
nunval - argunent none
oirtput on Ri2: €6 ERROR " <none: ERRORK 0,44 KREECK
nunval - tangent of argument
7 nuneric ; N cnone>  PRHUN. §,236 TVaPUR
note: 1t should be 36 but the attribute was lef1 out (sigh)
08 T0 binary op ' 10 * «none: HOPZ. 1,51 KRRIOK
E8 nuneric , ' <noner PRHUH, 9,236 IVAPUR
{0 RESTORE 1o x '’ <none> RESTH. 0,227 HILTXT note: 1t showld he 36 but the attribute was left out (sigh)
input; Fron ALERON
address of lined 1m 10 strean
L) ' ERRDRX E£RRORX 0,44 KRATOK
00 1input 4 ' <none>  THPUN. 0,44 IvEIRP 01 ALARN OH/OFF *RLARN" OH/OFF  ALARY. 0,241 KR&PSS
put fron RAZ 02 LOCK '10CK" GET1$ LDCX. ©,241 RYELOK
nunval - value to be stored
naneforn - nane of target varishle 03 DbEG 'OPTIDN RNGLE DEGREES’ PUSHIA DEG. 0,241 IVARRG
{dinflag) - if tracing, tracing infornatien )
{col) - 1f tracing, tracing information 04 RAD 'OPTI0N RHGLE RADTANS' PUSHIA RRD. 6,241 IVERHG
(rou) - af tracing, tracing inforwation .
nunvalptr - pointer o target value Fron RELROM
output to RI2 stack 00 * RETURH ERRORK ©,44 KRATOK
nun
01 TRANSFOAN “TRRKSFORT® TRHSLP TRFRH. 0,241 GCATFH
DE | N <none> ERRDRE 0,44 KRATOK wnput on Ri2:
{File nane) cstring»
[ | T <none> ERRORK @, 44 KRATOK file type, 2-byte attribute
output:
e\ "W tnone» JHIDIV #2,51 KRERTH nong
B POS *pos* <none> POS. 52,55 KRAT UK
02 PRCE "PRCK' ASPACK  PACK. 0,743 AS&PRK
2 FRID ‘OEG” <npre> DEGIO 20,55 KR&NTH
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wmput on R1Z2:
device nane <siring>

oulput;
nong

03 IRITIALIZE  “IWIVIALIZE® ASIRIT INIY. 0,24t
1nput on R12:

devace nsne <string>
nunval - [# of directory entries)

autpul:

none
o4 JINE “TInty’ «none: TIHCE. 0,56
05 DAIE *DATES’ <none> DRIES, 0,56
06 1IME ngr <mone» TIHE. 0,55
07 DRIE *DRIE* <nones DATE, 0,55
0B AMGLE "ANGLE® <none> RINZ. 20,55
09 ACes *REDS* <none> 1008, 25,55
OR ATH AN <none> IMAK. 20,55
0B RSIM *RASIR" tnone* ]SIN, 40,55
of RMD ‘gDt <none* REMIC. 40,50
L *hoo* <none> RODIG, 40,55
OF RHD *RND" ¢none: RHDIG, 0,55

ASAIRI

RY&T14D
RY&TED
RYATAD
RYLTAD
KRATRG
KRATRG
KRRTR(
KRATRG
njanap
nJ&n0D
HIERKD

OH ERROR connents

Raan Young
07/08/82

23000000
0900000000200
2002000000002064Q
2000000900¢00000GAG000
a0 20000002002000000900G0G00
\oy £04002q002000000000900G04GA0 '
L LY 03400aG0000002006000000000000000Y [
an . 00099300000000002200000000G0000000Y \qgeoa
QEQ0.. ..0A000000920000Q00000000G000000600Q0000Re, . ¢ACAN0A
¢02CQ0000G000a0000™ \Q40%004000000GC0U00009006GE00G00000,
qaneagoaage” 00020Q6000000GC00C000000G04Q4000000000
e \Q20C000000RALI000N0D0GENNGE"  O9”
4000000000G20006000900000/
000000000,/ ga000RLaL/
\aoooao | gooooag
ooooo|  9pom
0000 . 00
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The ON ERROR code consists of three paris:

-

the OH ERROR setup, invoked by the 0N ERROR statenent;
the EBM ERROR termination, invoked by the OFF ERROR
slatenent;

the actuval invokation of the DN ERROR user code uhen an
error happens.

-

The ON ERROR parsetine calls PRRSE' to parse the rest of the
btne, and then adds an 1nvishle RETURH 1ohen at the end of
the line. 1f there are any GOTO or ON.,.GOTO tokens in the
Iwne, an invisible POP token 1s placed in front of then.

The ON ERROR runtine saves the relativized address of the
first token {(keyuord fellouing ON ERROR) to be executed when
an error 15 encountered, 1n E.EREX; and the relativized PCR
1n ELERPC. Tt then skips to the next line,

The OFF ERROR runtime O's out E.EREX and E_ERPC.

The runtime code execwted when an error 15 detected 1s the
heart of the OM ERROR function. This 1 imvoked by REPRI« or
one of ats deryvatives, Hhen REPRT4 15 called 1o repost any
errors, 11 tests to see 1f E_EREX 1s pusitive and non-zero.
If 1t 15 then an ON EFROR 15 active and we set uvp a GOSUB to
the first token 1n the ON ERROR statewent. If 51 15 0, ON
ERROR has erther beem OFfed or was never declared to start
with., If )t 15 negative, then ug are 1n an DN ERROR state-
nent and do not want to call 1t agsin (read i1nfimate loop).
The tall 1o the DN ERROR code 15 setup by usang E.EREX For
1he relatave R19, and F_ERPL for the relative PCR of the
GOSUB address. The address of the next line 1s wsed for a
return address and PCR. SUBSIF 1s calied to do the aciual
GOSUS setup, and them [LRERK clears the error 0 the progran
wili not stall. The GOSUB 1s traced. and finally ATSIGN 18
called to clean up any garbage lefy on RIZ by the error. lhe
value of E.EREX 1% nade megative by setting the top bit,
This flags us as being 1n an DN ERROR. Uhen the 1nvisible
FOP ar invisible REVURH 15 executed, Thas value 15 restored
to 1ts eriginal pesitive valve (usually), and execulion
réturns 1o the line after the one contaiming the error.

In additaon to the PCR and RI1Q, & Flag 1s saved on the
subroutine return stach. This flag 15 wsed by OB §RROR  and
ON THEE to clean wp things that need cleaning up #t the end
of the statenent. The flag = 000K for nornal GOSUBS, is 3=
0 and < 3000H for OM TINER (see XR™TINM for worel, and 18 >
800N fer DN ERROF, This flag contains the E_EREX value ¢
8000H  (the E.EREX value 1t relative address of code, and 1s
assuned 10 never be :7FFIH). This serves to Flag the return
1nfg  as being For ar ON ERROR, and alse saves the relative
addrese. This addrese can nel be saved im E.EREX because the
OM ERROF code night conlain either an BFF EARDF or another

ON ERROR. Either of these will change the contents of
E.EREK. If the value of E.EREX 1% & vhen the return 1s ax-
ecuted, then gn OFF ERROR was done and the value 15 not
restored. Otheruise the -old E.EREX ys restored. This means
that an ON ERRDR declared 1n an ON £RROA only 15 eFfectlve
during that OH ERROR,
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Quick Reference Documenialion of Kangaroo Subrgutanes
File Grouping

This docunent is meant 35 an aide te people working uith the
Kangaroo systen. Each file bas a line describing the type of
subroutines that 1t his. Beneath each file 18 & list of subroutines
in that file along with a description eof uhat it does and what
reqesters 11 bl certaindy trash,  {Hote: there is np guarantee that
it mull not trash other registers. RAll registers uhach are tn the
subrowtine are listed: houever, the subroutine nay call another
subroutine uhach would trash dafferent remasters.) I there are any
nistakes or untruths in  thas docunent, readers are asked to please
nake the changes theaselves. Make the changes to KR'FIL and then run
runof tp obtain KR"FIL {thas file}. Thanh-you.
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File Grouping

Sub-  Descriptaon
routine

IV/HND - ROM-initaalazation (HANDID} routines

HAKDI | ROM initialszation: invokes each heyuord File one by one.
R20=error nunber, E=1 1f ERROR was called, E=0 if handled
by File.

Uses: RO-1, R2, Ré stack

RRHDID { 'HRKDI® with no error: passes control to al] keyuord files,
Uses: RO-1, R2, Ré stack

AGHINI | 'HRNDI’ with no error: passes control to all keyword files.
Uses: RO-1, HZ, R6 stack

IV/ID - I/D routinas for the Kangarop.
RITH? Checks to see 1f there is any key waiting. E=1 if hey is
uziting & it's AITK, E=0 otheruise.
Uses: RZ
CURSE- | Turns the cursor off. Ko error.
Uses: RO-t, R2-3, R¥-37. R44-47, R53I-57, RO stack, RB stack
CURSE+ | Turns the cursor on, Ho error,
Uses: R0-1, R2-3. R30-37, R44-47, RS3-57, RO stack, RG6 stack
DEQUE | Kills any queued up heyboard intesrupts
Uses: R3
EDLND 'OBTEOL" with Ho Delay
Uses: RO-1, R2-3, RX-37, R44-47, R53-57, RO stack, RE stack
GETLHR | Gets a single character in KEYHIT and RZ
Uses: RO-1, R2-3, R6 stack
GETLH feads a line uith the rnitial tenplate in IMPBUF. Returned
terninating character 1s 1o R25.
Uses: RP0-25, RE stack
HLFLIN | Sends a string to LCD. Called with a multi-byte count in R36
and the address of the string in R26.
Uses: RE stack
KLFOUT | A cheap way to call HLFLIH
Uses: R6 stack, R26 stack
KEY? Checks to see if any key (even RATTH and wmode switchers) has
been pressed. E=1 1f a key uas hit, £=0 if no key was hit,
Uses: RZ
LETGD Haits untrl the key is released
Uses: RZ-3
NSGOUT | A cheap way to call OUTSTR
Uses: Ré stack
OUTICH | Hrites a character
Uses: R6 stack
0UTL4G | 'OUTCHR' wath the character in R40
Uses: &6 stack
OUTCHR | Outputs a character to the display device: ALL output to
} the display devite filters through this routint.
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| Uses: R6 stack
BUHEOL | Boes the end of line sequence For tisplay devices (CRLF)
| Uses: RB stack
RUFESC | Writes out an eseape + DUTICH"
| Uses:
OUTSTR I Writes out the devace to the current display device
Uses:
PUIKEY | Makes the character 1n R? the turrent character
| Uses: R2-3, RE stack
SETLIN | Sets up a line For input
| Wses: RP4-25, R6 stach

IV/RSW ~ RGN nanipulstion rowtines

OMAiE | Cycles threugh 211 the ROHg and ROM flles, Call the
subroutine each lexfile enabled: RC 1s the RN punber.
Uses: RO-7, R2-1, Ré stach

GETRON | Enables a ROH uhose 2 byie 1dentafrer is in RO, IF

| successful, I8 1s returned, atheruxse HZ is returned.

| Uses: R6 stach

ROM:GO | Yhis 15 a token to transfer to & given sddiess 1n & ROH
Uses: RO-1, R2-3, R20-21, R¥-31, R6 stack

RONJSE | Surtches to a gquven RON, calls the address, and suitches
back to the current ROH

bses: R6 slack .

RONRTH | Returns to regular systes RON. Sysien ROM is enabled,
ROHDF =0, ROBPIR=24K, and HY

Uses: R2-3

W/T1 - M1laty rovtines, file 1.

BRSEND | the last line 1n 2 progran

Fses:
BLRHKS | Eight blanks for public consunption
Uses:
PARY Get one byte parameter after call. R2=1 byte that Ré pointed
to vhen yor called PARY, RE := &6 + 1. (hanges PROTEM.
Uses: R?, R stack, R44 stack
RETURH | The address of 2 RTH instruction
Uses:

IVfuT? - talaty routines, f1le 7,

DRYSEC | Secands in day data
Uses:

DYABG ' Days in nonth data

' Uses:
KOPY ¥ Byte topy routine. Source address 15 R74-75, destiination

' address 1¢ R76-77, and the byte count address 1s R73,

¥ Uses: R72-73, R74 stack. R76 stach
HUNCHX * Humeric check and encode. The First byte (hagh byle) 1s in
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R20, the. second byte (low hyte) s in R21.
Usess R20-219

1
1

TOASLZ ! Converts tuo digit BCD to ASCII. The tuo digat BEB value
115 in R20, the tuo byte result s in R20-21.
1 Uses: R20-21

TOBCD2 ' Converts tuo hyte binary to BED. The eight hit binary value
! that 15 to %e converted to 3 digits of EED 12 in R20, the
1 BLD result as in R20-21.
1 Uses: R2-3, R20-21

TOBEDE ' Converts pight byte binary tp ACD. Values to be converted
! to BCD are in R4D-87, the eight BCD results are 1n R40-42,
I Uses: RO-1, R20-21

T0BIH2 ! Eonverts tup digit &P %o binary. The BLD value 1s in R20,
' the binary result 15 an R20.
! Uses: R20-21

TOBIHE ! Eonverts eight byte BLD to binary. The eight bit BID value
1
1

is in R20-47, the eight bat binary resolt 15 an R40-47.
Uses: R20-21

IV/ERE - Executions rowtines For the Kangaroo

LCNBIR ! Lonverts binary to floating point. Binary nunber 1s 1n
R36-37, converted flpating poini nunber in R40-47.
Uses: R32-35, R40-47
LoCno Handles terninating key for connand intput
Uses:
EXEL ! Execution loop for the Xangaroa
Uses: R2-3, R2G-24, R3Z, R76-77
GETALM ' Gets a BASIC input line Fron the keyboard
Uses: R20-24
HANG Lets the user see the output on the LCO
Uses: R2
IHITGL ¢ Initazlizes the GETLN paraneters
Uses: K2-3

Uses: RZ-1, R10-11, R16-17, R40-47, R76-77
Prints out the line pointed to by R36/37 unless 1t is the
! specaal last lane flag EDLIN,
Uses: R20, R24-25, R26-27, R30-31, R36-37, RA5-47, R67
Reports parsing errors by re-displaying the input line uith
the curser aver the polnt at which the parsing faaled. Ri0
points one past the error.
Uses: %2-1, R10-§t
Coldstart
Uses: R2-3, RB-7, R25
Clears out AUTOI AF there is an overflow
Uses: ®2-3
KR/HIH - contains nathenatital funciions, Also has a few paraneter
getting routines, randots munber generating routines,
unpacking routines.

QUILIK

REPORP

STRRT

1
1
1
1
1
1
1
1
1
L}
1
]
L}
OTHER ! Handles other than terninating keys for cormand input

i
1
1
1
1
1
1
1
1
1
UHRUFG !
1
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B3

]

RODRDT

CIEL1e

CHIRDT

510

1o

LSEC10

DCOH
bPEGIO

DRR
EXPS
FPS
FIR53
Ints

IRENRL

1P5

LH5

LETS

Caleulates the shsolute value of a real on ke R12 stach.
Dutput 15 on the R12 stack uith a copy in R30.

Uses: R40-47, RHO-67

Calculates the sun ofF tuo reals on the R1Z stack. Output
15 on the R12Z stack uith & copy 1n R30.

Uses: R32-37, R40-47, K5O-57, f60-67

{alculates the sun of tue reals or integers on the RI2
stack. Duput 1s on the RIZ stack wath a copy on R40.
Uses: R32-37, R40-47, R50-57, RG0-67

locates the snailest integer >= the real or integer on
the R¥2 stack. Output is on RY2 wath copy in REO or R70.
Uses: RZ-3, RIZ-37, Ra0-47, RGO-57, RGO-67, R70-77
Generates the megative of the real or integer on the Ri2
stack. Qutput is on the B2 stack with a copy in Ré0,
Uses: R40-47

Calcolates the cosine of & real on the R12 stack. Output
15 on the R1Z stack vith a copy in R40,

Uses: R20-27, R¥0-37, RY0-47, RS0-57, RE0-67, RIO-77
Lalculates the cotangent of 2 real on the A2 stack.
Qutput 1s on the R12 stack uith a copy 1n R4O,

Uses: R20-27, RY0-37, R40-47, R50-57, RGO-67, R70-77
Talcvlates the eosecant of & real on the R12 stack.
futput 13 on the R1Z stack uith a copy in RA0.

Uses: RZ0-27, RI-37, K40-97, RS0-57, RGO-67, RIQ-77
Tables and constants

Uses:

Converts & real on the R12 stack fron radian to degree
neasvre. Output on the RI2 stack, copy in R40.

Uses: RI2-37, Ra0-47, Ko0-57, #70-17

Talcolates the quotient of tuo reals on the R12 stack
Uses: R32-37, R40-47, BG0-57, RE0-62

falculates the ewponential Tunction at 3ts argunent
1ses: R32-37, RAO-47, R50-57, RG60-67

Function return

Uses: R32-37, RA0-47, R50-57

flaip frouard trig subroutine

Uses: R30-37, R4O-47, RS0-57, %60-67

Caleulates the greatest anteger <= the real or integer pn
the R¥Z stack. Output on R12, copy in RED.

iIses: R32-37, Rd0-47, H50-57, R6O0-b7, R7Q-37

Integer nultiply. R66 1s the multuplier, R76 is the nulta-
plicand, the result 1s four byte starting sn R54.

Uses: R59-57, R&D-67, ®74-77

Yields the integer part of 2 a real or 1nteger on the R1Z
stack. Output 1s on R12 stack anth copy in R6d or R70,
Uses: R32-37, RA0-47, R50-57, R60-67, R70-77

[alculates the natural leg of a real on the R12 stach.
Tutprt 1s on the R12 stack with a copy 1n R40.

Uses: RO, R26-27, R3Z-37, RAQ-47, RLD-57, RAO-62, RYO-77
{alculates the log base 10 ol a real on the R12 stach,
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HAK1Y

HIK10

HrY30

HPYROT

OHEB

OHEI

ONERDI

RAD1O

RKD1O

RHDTHI
SEC10

SEMG

SEP15

SGHE

SHF1O
SHRONWF
o

Output is on the RiZ stack with a copy in R40.

Uses: RO, R26-27, R32-37, R40-47, REO-57, RG0-67, RI0-77
locates the maxinum of tuo reals on the R1Z stack, Butput
i3 on the A1Z stack mth a Copy 1n RSO,

Uses: ®32-37, R40-47, RS0-57, RE0-67

iocates the nininum of tuo reals on the RY2 stach. Gutput
is on the R12 stack with a copy in RS0,

Uses: R32-37, R40-47, RS0-57, EGD-G?

Calculates the product of tup real values {a%h), n{h) RaD;
explb) R36; sgn(b) RIZ; n{a) R50; emp(a) R34; sgnf{a) R33;
CQutput is in R4O.

Uses: R32-33, R36-37, R40-47, RSO-52, RGO-67

Calcuiates the product of tuo reals or integers on the R12
stack. Output is on the R12 stach uith 2 copy in R40.
Uses: RO, R32-37, RA0-47, R50-57, REO-67, RI0-77

Gets one binary integer in R30. 32767 if too big, E9 if
overflou or underflow.

fses: R46-47, REO-67, RIO-17

Gets one BCD integer in R40. 99999 F too brg, ED if over-
flon of underf]lou.

Uses: R40-47, REO-BT

Gets one real or inteqer in R40. 32767 if too big, Ec> O if
AF overflouw or underflou,

Uses: R40-87

Converts a real or integer on the R12 statk fron degrees
to radians. Jutput on the R12 stack, with a copy in R40.
Uses: RM-37, RAO-47, REO-57, RED-67

Generates a randon nurber an places it on the R12 stack,
uith a copy in R40.

Uses: R36-37, RAG-47, RS0-57, RED-67, R70-77

Generates 2 neu seed for the randon nunber generator
Uses: R40-47

Calculates the secant of a real on the R12 stack. Dutput
is on the R12 stack uith a gopy 1n RAQ,

Uses: R20-27, R30-37, RA0-47, R50-57, RG0-67, R70-77
Unpacks a real an R40. Output: nan 840, exp K16, sgn R3IZ.
Uses: R32, RI6-37, RAD-47

Unpacks tho reals in R40 and RED {a and b). Butput:

nan{b) R36, exp(b) R34, sgn(b) R32, nan(a) RS0, eup(a) R34,
sgn{a) RI3

Uses: R32-37, R40-47, REO-57

Signun function: sga[x)}=-1, xcd; sgn(k)=0, x=0: sgn(x)=1,
%3, Ingut 1s a real an the R1Z stack, output 1s on the
R12 stack with a copy in R40.

Uses: R40-47

Shift leading zeras off of RAQ

Uses: R36-37, R40-47

Shift leading zeros of F of RA0, round and pack the result,
Uses: R32, RI6-37, RA0-47

Calculates the sane of a real on the R12 stack. futput

is on the R12 etack uith a copy in R40.
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Uses: R20-27, R30-37, Ra0-a2, £S0-52, R60-67, R70-77

]

SORS ' Calculates the square root DF a real on the R12 stach,
! Qutput 15 on the R12 stack with 2 copy 1n R40.
'V Uses: R32-37, R10-47, R50-57, Re0-67, R70-77

SUBROJ ' Lalculates the difference of 1o reals or Lntegers on the
! R12 stack. Output 1s oa the R1Z stack with a copy an RAO.
! Uses: R32-37, RA0-47, RG0-57, REO-67

TANEG ' Calculates the tangent of a real on the #F2 stack, Output
' 15 on the RIZ stack wuth a copy in R40.
! Uses: R2G-27, R30-37, RA0-42, R50-57, REG-67, R70-77

10L3B ' Real/integer data fewch
! Hses:

YIRS 1 Caleulates powers of tuo resls on the RIZ stack (x7y).
' Dutput 1s on the R1Z stack uith 2 copy in R2D.
! Uses: RzZ-77, R¥-37, RAC-A4F, RS0-57, RG6G-67, R7Q-77

KRfFAR - ibe parsing roatines fer Kangaroo.

RLFR ' DRP=2( + "ALFRA *

RIFR ¥ Converis a letter 1o upper case, if mecessary

RSSIGH ' Parses an ASSIGH statenent

BRCK1Q ! Pulls R10 back 1f R20 > [R

DRTR ! Parses a DATA statenent

DEF 1 Parses a DEFINE Tunctien

DIGIT 1 Chechs to see 1f RZD centains a diget

&Ih ! Parses a dinension stalerent

DHNDCR ? Pewands a CR or ! after 3 statenent

ERRES 1 Prints out bad parancters nessage

FHEND ' Parses the end of a funcilon Statenent

FHLET 1 Parses the Function LEV statenent

FOR 1 Parses a TOR statenent

FORNRR ' Parses a fermal array

FUNt 7 Gets one standarid functaon paraneter

GSG1EH 1 "BOT2H' 4+ gets a falemane

G012 1 "E401ZHT wpth an error af no file

GOWH 1 Gets 0 or 1 lune nunbers

GO 1 Gets a string andfor a line nuaber

fO¥2H ' Gets 0, 1, or 2 11ne nunber

GOT0AK * Gets O to 4 lane nunbers

GIORZH ' Loeks far optional paraneters

GIRAR 1 Gets the next non-hlank character

LLHAE  + "GLHAR' + DRP=20 and ARP:10

GET1S ' Gets one string

GETIH 1 Lets one paraneier

CEICHA ¢ Gets 3 comma

GETLIN * fets a sequente nunber

GETPR? 1 Gets 211 the paraneters

GETPAR ¢ Gels a specafiable momber of paranpters

GOTOPR * Parzes a GOID connand

GOTO3Y Y Parses a GOSUB romwsand

IF ' Parses an IF statement
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ILET ! Parses a LET statewent

INPUT ! Parses an IHPUT statenent

ISCAR ! $ees 1f R¥9 is a conna

1ET ! Parses a LET statenent

HEKT ! Stores the next tchen

NOCLC? T Chacks for not calculator

HUNBER ' Gets a floating point nuwber

HUHREP ! Cheus up leading ¢ or= and produces a signed constant

NUHVA+ ' ‘HUHVAL® + *SCRAH"

HUMVAL T Parses a nunber or a value

O t Parses the DH token

OWERRD ¢ Handles any error afier "THEN®

OPTION ' Parses an option base

PRRSE! t Hain parse inner loop

PARSER * Is this a progran, statenent, or expression

FRRSIT ¢ 'PRRSE1* » *SCAN®

PUIBSL ' *PUSHIZ® + DRP:36

PUSHIA t Pushes out the token + SCAHET”

PUSH3IZ ' Pushes an ynteger pnto the stark

RERD ' 'READ ' + checks for talculator node

RERD ! Reads one or two paraneters

REN ' Parses a renatk

RESTOR 7 Restores the parsed line

RSTREG ' Restores R21-37, rBO-67

SCAH ! Sganner

SCAN+ 3 "3CRN’ + 'GCHAR®

SCANET v *SCRH' + E=A

STRCH+ 1 Renark and string constant

STREK! ' "STREX+ wath an error if no string

STREAP 7 Bet a string espression

TRYIR 1 Looks for optional paraneters

T¥PSTN 1 3cans type statenents

UNQUOT ' Scans a string stopping at connas

/D10 - Baric routines. Includes scie pareing routines and does
basic nanipulation uith the loop.

RYY. IS | Gets exther a string or a A

CHKEKD ' Chechs a line nunber to see if it 1s R999

CLDEY. ! Clears "idev" [Token R7)

TL00P, ! Clears loop (Token R7)

CLOSE+ ! Precesses PRINEER IS % and DISP IS *

CONFIG ' Token 140 assignio

DSPIS. ! Display is runtine

EfL. ! End of line routine

61%$/* | bets a string, a %, or no paraneters

GHOR* ! Geis erther @ string or a *

GETADR ! Gets & loop address for a specified device

LPOFF 1 Clears b1t O {loop on bit} 1n PLSTRY

LPON 1 Spts bit O (loop on bit) 1n PLSIRTY

L3710, ! Lasts devaces configured on locp

Description and Entry
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HOVETT
TFF10.
PRINS,
REST.
SKPCHK
SIAR?
1R8
THERE?

Quichk Reference Potunentation of Kangaroo Subroutines

! Maves things into the error buffer

! Processes offie

! Printer is runtine

| Restores 1/0 routine

' Skips a line and checks for the end

! Looks for 2 * or null string

! String for a tab

! Sees 1f device table 1s there; returns the address if so

- Basic PIL nampulating routines, Sone parsing routines.
Alse sends conhands and franes.

MARH. R

' {hecks 1f actave controller
1 Parses RLARN connand
i [oldstart inatialization
! Clears active biis in PLSTAT
f Sends connands urth error reporiing
v Sends SEND frane

t Sends data with error reporting
! Sends listen addresses
' Jurns PIL chap of
' Turns PIL ¢hyp on

! Sends READY frame

! Verifies af loop is intact

! Sends auto unconfigure and auto address

! Sends # fraue

! Parses the STANOBY connand

¢ "SIAND.' wath an arbatrary DRP

! Sends UNL, reports errors 1f any, and falls into [L.RCT
! Sends the UHL frane

U "ERRDR* w1k E=1

t *ERR1’ with return address trashed

! Error parsing routing

! "ERROR" uith return address trashed
! Tahes the error nunber 1m 2 register
t Lalls 'ERROR" and then ’REPORT's
t Prints a marning nessage
1

RHSFET

EDLIN
FEICH.
LIREDR

RH/FIL

CREDL? !

! ests for end of ling tokens

' Fetches a lime nunber

t Finds a qiven string or line nunber
¥ Inserts and deletes lines 1n files

- File napipulation rouwtines and sone parsing routines.
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RPPL.
CARD,
oIt
Flinne.
FILNR!
FLTKR?
FLORD
FLORDT
FLIOFL
HETRAN
KEYS.
PUSHIF

Docunentation of Kangargo Subroutines

Parses APPT connand

Parses CARD connand

Parges EDIT connand

*FILNR?" u1th prescan

*FILKR?" with an ersor

Gets & filenane or a specsal file token
‘FLORDT" with no type check

Ge1s & filenane from the RF2 stack as in GETFL
Parses COPY and REHAME

Gets 3 filenane Fron the R12 stack

Checks to see 1f any key has been pressed
Gets a filenane paraneter or nul)

RH/MEN

- The menory routines. UWork with nemory and Files.

AOIUST
ALLALL
ALLOC
DELETE
DELLIN
FEOPY
FCRRLO
FCREAT
FERNDL
FEAPI?
FLINIT
FHDLED
FHDLIN
FHDLPR
FHDLRN
FOPER
FPURGE
FREKAN
FSIEK
FSEPL
THERT
LIHLEN
kT2
PERDPR
PREFKD
BEPLIN
RODA!
0087
BSETEN
SETPR
SEIRK
SKPLK
SKPLH

DF [P

I Updstes the location of all files

! Allocates all renaining merory

I Adds Free space to the given location

! Deletes data at # given location

! beletes & line 1n a file

I Copies a file

' Creates a file {nane in R2G, type 1n R4Q)

! Creates & Frle (nane 1n R40, type in R20}

! Creates & File urth only & header and an endline

I Tests to see 1f a file 15 enpty

! Inatializes File systen variables

! *FSEEK’ with R36 set to EOFTLE

! *FSEEK’ uith R36 set to EDFILE

! *FSEEK’ with R36 set to PRFILE

! 'FSEED' with R36 set to RNFILE

! Opens a file with a given nane

' Purges a f1le

! Renanes 3 flle

! Finds a given line by number in given areas of memory
! 'FSEEK’ + 'REPLIN'

! Inserts & given block of data at & gqaven location

! Relurns the length of a line

! Tesis to see 3F anything i3 on the R12 stack

! "PREFND' for PRFILE

' Finds the firet line before a fiven line in the edit file
' Replaces a Line in a f1le

! Sels an error 1o be reported if no roon

| Tests to see 1f the required nenory is available

! Setls varrable area

! Sets up the fi1le paraneters PRHANE and PRFILE

! Sets up the run File paraneters
! Finds the address of the next line
V 'SKPLR' uith an arbitrary DRP

- The support soutines for the Advance 1/0 ROM.

9:27 A UED., 16 SEPT, 1881

File Grouping

FINDNE
FRELSH
GETVRR
GopheR
1/0CHY
THR3T

INSRVE
LSTHY

LSTHR?
RATOEY
DTLINE
DTSTRT
PUTSYS
RSTORE
STRTUS
TALK1

Quick Reference Docunentation of Kangaroo Subrawtines

! locates your positiom yn the RB

! [{eans up loop af ter halt or abort of I/0

' Gets the 170 RAN variable

! Checks to see Ll our RB ks the sane as reallty

I Deternines vhether there 15 1/0 to do

| Restores the current anput file and stafus

! Saves the ¢urrent anput file and status

! Listen addresses a device

! Checks to see 1l there are listeners ready for a talker
! Gaes 10 the next device on the loop

I Dpeconpiles & line anlo the output buffer

! Butput Btart routines

! Chechs to tee 1F cysten 1/0 Fales should be updated

! Restoras the PIL regssters; trangmats PILINT characters
' Checks the 5RO (statws) and pracesses 11 a1n the RD

1 talh addresses a particular device

DFfINT

HYLOOP
NEURB

PILNIT
REQEST

- Rdvance 1780 ROA anterrupt routines.

' Interprets connand Franes as a non=controller (A=)
¥ Transnits & error checks non=SK0 connands on the loop
! Randles ecrors for PIL routines

! PIL 1nterrupt servace routine (IfD engine)

! Interprets ready Franes as a non-controller (CR=0)

1

1

n

1

Recerves data over the loop fron a file (LA=1)
Sends data over the losp fron a F1le (TA=1)
Services a request from a peripherai

Stores collected parapheral status bytes

- Advance 10 RON anptyalization routines

! Attenpts to get control of the loop

' NMakes a new Cuvrent respurce block

' Inmitialization routane for the RON; pracesses HRWDI rall
" Bequests service as a peripheral from the current (R

9:27 AN UED., 16 SEPT, 1981

Quick Reference Docunentation of Kangaroo Subroutines

File Grouping

Table of Centents

9:27 AR UED,, 16 SEPT, 331
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Quich Reference Documentation of Kangaroo Subrowtines
file Grouping
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HAKD] CALL DOCUREMTRTION
Seth D, Alford
1/22/82

Evant: V.IFTY Translate a strange fils type.
HAKDI #rror: 6B Invalid File 1ype,

Hhere invoked: ASAVF2(509)

Under what conditions is this called?

Kangaroo File types wugt be translited into LIF File types for
copying files o mass nmewory. VFTRHL does this translation. VFTRHL
recognizes the file types currently existent in kangaroo: Jif1, text,
lex, Basic, systen and appt, Inevatably soneene ui?l craate a ney
file type. VFIRHL w1ll not find 1t in 1ts 1able and to will issue
& HAHDI call.

Uhat should the handler do?

Fhe progrinner who creates the new file type should obtain a new
LIF file type nunber fron Frank Hali, the cursent PL21 dispenser
of LIf File type nunbers,

The handler should intercept the HAHDI call and look at R21
to deternine the file type being translated, TIF this file type
nstches one the handler hnous about he should set the HAHDLD Flag
and return the LIF File type in R46/47. The handler should check
the file type to deternine if indeed it 18 one he knous abput,
and nol Just assune that the case because he intercepted the HANDE
call. After all, ue may have different RONS creating neu file types.

Entry registers and RAN parameters:
R21: kangarcn file type
R24/25: FHB pointer
R36/37: devFale ofiset (potnts to RIE)

Exat registers and RAN paraseters:
R4E/A7: LIF File type, if known

Uhat registers can be changed:
R4G /A7
R5G /52
{Rnd ngre if necessary. Theee should be sufficient For a
table lookup subroutine. See we or exanine the code if
this 1s wnsufficient.)
Should HRKDLD be set? Only if you can translaie the File nane.
Hotes:

Do not trash R24/25 or RIG/I7!
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HAHBI CAEL DOCUHERIRTIOH
Seth 0. Riford
vjer/ee

Event: V.RFIY Translate file types comng into kangaroo.
MAHDI errar: RONE, HAHDIO call.
Bhere 1nvoked: ASAVF2{82)
Under what conditions as this caltled?
See the V.LFTY documentatinon,

Hou that you have read the V.{F1Y docunentation yov uill understand
uhat 15 gorng on. (S0 9o and read 1t 1f you have mot alceady.)

Suppose that ue usnt to bring back one of these nen file types.
VFROD? 15 the routine which transiates LIF file types to kangaron
file types. Simlar to VFIRHL, 3f the f1le type 1s not in 1ts table
VFROO? 1yl] generate a HAHOIO call. If 1t can, the handier Ls to
provade 2 hangaroo file type.

What should the handler do?

Ihe handler should examine R20/2%, which cemtains the LIF
Frle type. If 1t keous of this type the handler should return
the hangaroo file type 1n K2V and chear the HAMDLD flag.

Entry registers and RAN parameters:
R20/21: LIF file type
R?4/25: FHB pointer
RI6/37: devliile offsel

Bt registers and RAN paraneters:
R2Y  : kangaroo File type

Hhat registers can be changed:
RaQ 47
R50/57
{And naybe soue others, see ne or exanine the code tf
necessary. )

Should HBNDLD be set? Omly 1f you can translate the file type.

Hotes:

Do not trash RZ4/25% or RIGJITL

HAKDI CALL DOCURERTATION

Nary Jo Hornberger

122782

Event:

V.RSSI  (not used a3t this tine)
HAKDT error:
Where invoked:
Under uhat conditions 15 this called?
#nat should the handier do?
tntry registess and RRH paraneters:
Ixit regysters and RAM paraneters:
What remusters can be changed:
Should HANDLD he set? yesfno/other

Kotes:

NOMAS

Ot MAnutachirer Supperted
reciplent agrees NOT {0 contact manufacturer
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HARDT CALL DOCUHENTATION
flary Ja Horeberger
6/15/82

Event:
V.ASSH  Devliie has been changed

HAHDT error:
none

Hhere invohed:
910

Under what conditions is this called?
Called after assignio, printer is, or display is runtine lokens to let
ioron know that the devfile has changed

Uhat should the handler do?
Update uhatever depends on the devlile

Entry reqisters and RAN paraneters:
none

Ewit regasters and RAN parameters:
none

What registers can be changed:
any

Should HANDLD be set?

HRAPI CALL PDCEMERTATION
Hary Jo Hornherger
1/28/82

Event:
V.ADOR  Pi1l address needed for unrecognized name

HAKDT error:
630 {illegal filespec)

Ukers invohed:
HIDID

Under what conditions is this called?
Called when Getpad 1s called for 2 device nane that we don’t recognize
{either »? characters or npt in DevFile)

Uhat should the handler da?
Return us a pil address if it recognizes the nane

Entry reqisters and RAN paraneters:
7660 =nane, 1F <3 characters
32 =nrunber of characters in nane
r34n  =address of nane if > 2 characters

Exit regasters and RAN paraneters:
20 =px} address for that pame
361 =addrese for that device's entry in DevFile

Khat regusters can be changed:

don"t care r20n, r30n, ri6n, rd0n
Hotes: Should HANOLD be set?
yet
----------------------------------------------------------------------------- Kotes:
fary Jo Hernberger
HAND1 CALL DOCUHENTATIOH 6/15/87
Hary Jo Harnberger
B/15/82 Event:
¥.SRGR  Intercept for gervice requests received
Event:

V.L0OP  fsk-permission bt 1s set in plstat (ue nay not be controller)

HANDT ecror:
none

Hhere 1nvaked:
HaPLL

Under uhat conditions 1s this called?
Called when bith? of plstat is =1
This bat 1s set and cleared by the soron

What should the handler do?
Try to get control of the leep. If the handler can’t get the loop, it
needs to 15sue an appropriate error

Decide 1f it wante to send the frame 1tsell, or af we shauld send xt
Clear pkstat hatB? 1f ve don't peed to ask pérnission any nore

Entry registers and RRI paraneters:
r55n =pil regs 0,1,2 for Frame uye uant 1p send

Exit registers and RIML paraneiers:
handled =set 1f 1t got control of the loop

il =¢leared 1f handler 15 going to send frane
=ynchanged 1f handler wants sndfrn to send the [rane

plstat  byt#7=0 1f ue don"t need 1o ash permission next tine
bit#7=1 af we st1ll need to ask permission

What registers can be changed:
r?27(1f handler 15 going to send frame), a0n,rln

Should HRHPLD be se1?
only 1f handler gets contral of the loop. If 1t deesn’t, wa expect the
handler o 1ssue an error

Rotes: 1f r77=0, sndfrn u1ll finish up #5 1F the frane uwag sent with no
errars, returning e<0, If handled 1s not set, sedfre mall return vrth e=1
and the *not sent’ flag set. IT IS UP 70 THE HARGLER 10 ISSUE AH ERROR TH
THIS CRSE.

HAHDI error:
nong

Where 1nvoked:
HJAPLL

Under what conditions is this cailed?
Calied uhenever ue gel & service request fron the loop

Hhat should the handler do?
Whatever they mant

Entry registers and RRN paraneters:
r56 pil register | recesved
57 pii register 2 recerved

Exit regusters and RAN paraneters:
nane

khat registers can be changed:
rn, r2n

Should HRNDLD be set”
don't tare

Hotes:

HP-75 Description and Entry Points
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Mhat registers can be changed:

HANDI CALL DDEMNEHTRTION any, excspt usval registers under r20
Rary Jo Hornberger
1/27/92 Should HANDLD be set?
yes, if it was handled
Event:
V.ASHH  Printd, Readk or PAssigndl of non-Kangares base machine file Rotes:
HAHDT error: Instead of writing a book on everything that needs 1o be done for adl 12
630 (Illegal filespet) tasey, I reconmend that the ucer Iook in rh”ice or rh"eis to see uhat
tokens come in what order for the different connands, and then check
Uhere invoked: n}ftxt to eee what the base machine does. There is currantly ne clearing-
MIRTHT house for deciding who can use what ipfale type bytes. Ff there are 2
rons out there that both have strange fales and they pick the same type
Under what conditions 18 this called? fumber, things could get interesting. You can add as nany bytes to your
Catled whenever the 10file type byte for the File ue’re going to use iofile entry as you like {unti] ue get to 255), as Jong a8 you keep the
16 not O {except for assigad to * which we handle) line length updated.  Just be sure to add then AFIER the type byte!
Also, HEVER assume that memory hasn't moved betueen one tohen and the
What should the handler do? next,

Everything. Yhe handi call neans we gave up.
If readN, readd. If printN, printd., Efc...
See the subevent lists follouing.

HAKDI CALL DOCUNEHIRTION

Entry registers and RAN parameters: fary Jo Hormberger
tohen token that we're trying te do 6/15/82
{nay be read, read¥, readl array, printi, printl ites, printh
array, printl end, read nunber, read string, assignl, restere, Event:
or restoreil.) V.ASHE  Data file mamipulation of non-Kangarop base machine file
1f ass1gnd, r20 = nunber e assign File to Subevent:
ather parans fron getnan Resignk  Rssignd statenent that we can't handle
for akl other operations HANDI error:
r14 =3ccess needed for this operaticn 630 {Iljegal filespec)
r76 =T1le nunber
r36 =10f1le entry for that fale Khere 1nvohed:
RIETRT
acgess  access meeded For this operatuon (tyxku? bits}
Filous  File number ue’re working uith Under what conditions is this called?
pratB? =1 af printk, else cleared Ealled whenever a device nade 1s given in an assigrd cormand
priptr =1 af Farst prantit 1ten not printed yet, else cleared Exanpler flssignfl! te ’joe:ca®
1F readd, printH, restore, read, or restoreN, uwill also have What should the handier do?
r24 =QEH 1f mant to go te front of File Rere 1s phat Kangaroc does with a Kangaroo File:
OFH af serial Check to see if the File exists, creating it if it doesn't. If the
BCO 1pned 1F randon user specified 3 type, that type is checked/used. If ne type uas
aflio address of 1of1le entry for this File specified, the type defaults to Basic.
1f read nuriber or read strang, wil alse have Build an iofile record for the file, of the follouing forn:
rio =09 1f string
=00H 1f nunber byte  type contains exanple
Exat requsters and RAN parameters: 1 BCD laast byte of file nunber 0
1ofxle entry should be updated to reflact new states 2 :[d1] other byte of file nunher o0
if assigeil, entry for fi1le should be inserted 3 binary length of this iofile record -3 ot
if others, current data iten and current jined Fieids should he wpdated 4 ascii  first character of Filenane (blank filled) J
5 " rext character of filenane 9
text? =1 if working with text file [nay not be necessary to update, 13 " next character of Filenane E
=0 1f basic File bt 1t can't hurt,,,) 7 " next charactesr of filenane
L3 " rext character of Frlenane
9 " next characier of filenane .
10 " next characler of Filenane
" " kast character of filenane

12 binary cturrent data lten, amitially zere
13 BLD least byte of curreml line nusber, initially 00
" other byte of current bine number, inmatially 00
15 binary type bytle (D=regular Kangarog nainfrane File}
7 phatever you nant (K/R records stop at Byte 15}

<2888

The record 1s then inserted 1nto the jrufile by the Fsrepd, uritang over
the old assignment For thal file nember if there nas one,

Uhat should the handler da?
Do what Kangaroo sould have done. Same steps nay need to be added,changed,
or deleted, depending on what nakes sense for your applic#tson,
You should probably check to see 1F the desired File exists on the given
tedid,  You nay or nay not be able to create 1t af 1t doesr't, depending on
uhether you are implenenting a variable length or fixed length record
format. IF you are ynplenenting a faixed lenath fernat, you may uant to add
bytes to the 1ofile record indicatang number of records per ile, nunber of
bytes per record, etc.

Entry regisiers and RAN parancters:

token 60 ass1gnl token
r20n MKAK BLD File nunber
rln HEKK upper case File name, blank falled
MMk getnan gpecial File 1ype bytes
rS4n ®RRE device nane
ré5 HEKK nunber of bytes fron R12 (1f 212D, type uas specified)
rébn KKEK type (basic or text)
rMn KRR passuord, blank filied

Ex1t regusters and RAN parameters:
An 1of1le record should be anserted into the 1ofile for the filenunber
uanled, uriling over any old assignient of that Filenunber. Kotice that
the Frlenunber asked For 1% the 1ofile linenunber for that record,
The farst record an the 10file (lanenunber 0D0O) 1s reserved far use uith
read and restore statenents 1n 3 running program.

Uhat registers can be changed:
any, except usual registers under r20

Should HAHDLD be set?
yes

Hotes:
The *Rssignix to *’ connand 1gnores the type byte. The iofile entry for
that nunber wall be deleted [regardless or uhether or not that entry is
for 2 non-Kangaroo type Fale), and 3 Hand) call wmpll HOT be pssued.

See Rh"1ce or RR“e1s to find put what tohens come in what order For the
different connands. N)/uxt nay be useful a5 a reference 10 see uhat the
bate machine does uith the different tokens. Chech with the keeper of
assagnd non-Kangaroo file type numbiers 1f you uant 1o agd or use a
particlar type. You Can add as nany hytes to your Jofile entry as you
1ike (until we get to 255). as long as you keep the line length updated.
Just be sure to add then RFIEP the type byte! Rlse, HEVER assune that
#enory hatn’t noved betueen gne token and the next.
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HANDT CALE BOCUHENIAYION
Hary Jo Hornberger
Bfaf82

Event:

V.AHN  Data file nangpulation of non-Kangaroo base machine file

Subevent:

PrintM, Readd, RestoreN, Read, Restore Major tohens for data File

nanipulation

HAKDI error:

630 (Illegal filespec)

Where invoked:

RIAIXT

Under uhat conditions 12 this cailed?

Called vhenever the iofile type byte for the file ue're going to access
15 net 0.

What showld the handler do?

The purpose of this handi call for these tokens is 10 get an accurate
update of current linenosber and current datanunber in the lofile
entry for the data file, and to make sure they are really there!

Here 15 what Kangaroo movld do mith regular files (after the point uhere
the Mand) tall 15 1sswved):

clear text? flag, check file for correct access bits,
allouing a3 text File 1F al) access huts except the runnable
bit natch, 1f the file access 1s wromg, ue issve a V.acel
Hand1 call and quit. I the Fale is a3 text File, ue set the
text” flag.

if ue're doing a printh, ue check for the printd to 3 running
file error, do a call to safe!. If safel! returns eR0, quit,

next ue set up the current linel and current data as foilous:

24 function used by

QOFH set furrent lineh and datak to 0, Restare
nake r24 =serial flag (OFH} Resioredin

OFH {ser1al flag) Printhn
1f printd and current data¥ <> O: Read

increrent cwrrent lineH, set carrent Readin
datakt to 0. else do nothing

legal  {randon flag) Resiore |

L) set curreni lineM to r2dn, set current Restorefin, i
datatf to O Frintitn,l
Readén, 1

(af the ¢vrrent line# would intrement past 9993, we erver.)

now we see if that line is really there, and 1f it is 3 valid
Iire 10 access {either a DATA statenent 1n 2 Basic File, or
any line tn a Text file).

1F the line 15 not there:
1f this is a serial printh, uwe try to create that line
{1f we're printiing to an enpty file, we creite lineil)
AF this 15 a ser1al access other than printd, ue Find the
next valid line in the data file
Af this }s a randon access, ue error

Finally, we lock in the data file to verify the nunber of the
current data iten. (Ne've already met up which iten we would
LIRE to be at, houever the line may or may mdt contain that
nany data itens!)

Entry registers and RAN paraneters:
token SCH  PrintH tokea

50K Readd token

EEH  RestoreN token

£EH  Read token

70H  Restore token

C{H  Restore <tp lineft> token

M4 =access needed For this operation

=tyrun?|tylin?|tyedi?{tyran? for printk
=tyrun?|tylin? for read,restore, restored
=tyrm?|tylin?|tylett{tycop? far reat#

r24  =0EH if want to go to front of File {as in restore)
=QFH if serial {as in readi1;af)
r2dn  =BCD line nurber if randon {as in readd1,30;at)

r?76 =fil¢ nunber (this uill be linenunber of iofile record}
rd6  =addr of 10file entry For that File

o addr of iofile entry for thas file (=r36n)

access access needed for this operation {=ridn}

Filnun f1le nunber ne’re working uyth {=r76n)

proti? =1 1f printH, else cleared

protil =1 if first print# 1ten not printed yet, else cleared

€xit registers and RRH paraneters:
10F1le record should be updated to reflect new current data iten and
current line nynher

text? =1 if workang uith text file (nay not be necessary to update,
=0 1f Basie file but 1t can't hurt...)

Uhat registers can be thanged;
any except usval regasters under r20

Should HRHDLD be set?
yes, if you handle it

Hotes:
See RR'ice or Rh"eis to find out what tokens cowe in what order for the

different cormands. )7ttt nay be useful as a reference to see what the
hase machine does wxth the different tokens, C(hech with the keeper of
assignl npn-Kangaroo File type numbers 1F you wani to add or use 2
partacular type. You tam add as many bytes to your iofile entry as you
like (until we get to 255}, as long as you keep the line length wpdated.
Just be sure to add them RFTER the type byte! RIso, HEVER assune that
Heanry hasn't noved between pne token and the next.

HAKDT EMLL DOCUMENTATION
Rary Jo Harnberger
8/4/82

Event:

V. ASKH Data f1le namypulation of non-Kingaroo base wachine file

Subevents:

Readn, Reads. {Readcnun> and Readestring’ tokens)

HAHDT errar:

63D (1lleqal filespec)

Where yovched:

HI&TXT

Under mbat conditions 15 this ealled?

{alled uhenever the 10f1le iype byte For the File we uant to read a
$tring or nunber fron 15 not O

Hhat sheeld the handler do®

Read one nunber {for Readn.) or one siring (Reads.} Fron the data File.
The tokenized Forn of Basic lanes in Kangaroo (i1les are as Follous:
line nunber length dats data itens end
token tohen

|

Je-s

The data 1tens are of the forn (no bytes are used for deliriters):

"guoted strings: 96H stringlength stramg
"guoted strings: 05H stringlength string
ungupted strings; 06N stringlength string
real nunbers 04H  eight bytes of nunber
integer nunbers: 1R three bytes of nunber

The danes in Texi Files are of the folleming forn:

characters an line

line nusber length

When reading 2 string fron a text file, the whole line is read intc one
s1ring.

Entry regasters and RAH parameters:
token =AIH 1f read¢string>
=84 if read<nunber>
r14  =zatcess needed For this operatien
r20  =00H 1f readtnun>
=09H if readcstringy
24  =OFH JF serial
729 =BCD Line nunber 1f randen

+76n =File nunber [(H1,BZ2,etc.}
r36n =addr of iofile entry for that File

alio adde of 1ofile entry for this file

ALLess access needed for this aperation (tysxx? bits)

filoun file nunber ue’re uprking uith

prati? =1 &f printH, else cleared

priptr =t if first printk i1tem not printed yet, else cleared

Exat registers and RAfl paraneters:
Eurrent data iter and lineH should be correct.

ihat registers can be changed:
any, excepi the usual registers under RZQ

Shouid HANDLD be get?
yes

Hotes:
See Rh"wen for infornaticn on khere to put the punber or string that
you read. The infornation that you need from the variable nane is
already set up on R12 before you enter these fokens.

See Ri"ice or ®h'eis to Find out what tokens cone in what arder For 1he
different counmands. MJftxt uay be vseful as a reference to see what the
base machine does uith the different tokens, tTheck uith the keeper of
ass1gn¥ non-Kangaroo File type nunbers 1f you want to adé or use a
particular type. You can add 3s nany bytes to your 1¢file entry as you
like {onta] ue get to 255), as long as you keep the Iine length updated.
Just be sure to add then AFSER the typs byte! Also, NEVER assune that
nenory hasn't noved betueen ane token and the next.

HAHDT TALL DOCUHENTATION

Rary Jo Hornberger

8far82

Event:
V. AsSHE Data file wanipulation of non-Kangaroo base nachine file

Sukevent:
SeraM. LenaHl. Priival  {Print one 1len tokens)

HRKBI esrar:

HP-75 Description and Entry Points
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430 (1jlegal Vilespec)

there ynvphed:
NIETXT

Under what conditions 1% this called?
Called whenever the iofile type byie for the Fale me’re going ta printh
to 15 not O

khat should the handler do?
Printd the nunber or string given 1o the data file at the current ling
nunber @nd dats nunber. See the Printé subevent for information cn hou
to locate the current line nunber and data nunber. It 1s a good rdea to
recalculate everything uith each token, since if there is » defined
functaon 1n the print last, shen we hit that function it nay assigni us
to a dafferent fale, purge the data file, etc., ali of which would be
dicastrons »f ue ueat ahead and erote to where ue thought ue should in
Ran, as now ue don’t keou what ue nay he writing over.

At the First printfed 1ten in each paraneter list, Kingaroo clears the
line me're going to use,

If 2 1ten won’t M1t on a partially full line and the user is
doing a serxal printk, Kangarco mpves 1o the next valad line, building
ong 1f there are none left.  If ue’re doing a random printH, ue error.

If 2 string 1s too large to Fit op an enpty line, Kangaroo truncates 1t
and 1ssugs a warning.

If the item xs a nunber, Kangarao does a V.ACCH handy call if ue're in
a text file.

Eniry registers and RAN paraneters:
siring addressilength OR 8 bytes of nunber uill be on RYZ

tehen ASH =print# senitolon
RGH =pramtd caonna

rid  =access needed for this operation
r2d  =OFH 1f serial pramtH
=BCD lxme muwber af randon

r’6  =File nunber (#1,K2 etc.)
ri6  =zaddr of 10flle entry for that file

aklo addr of 1o0file entry (or thas filp

atcess actess needed For this operation [tymxx? bits)

Fulnun file nusber ue’re working mith

proti? =1 af prini¥, else cleared

proifi =1 af Farst pramtk 1ten not printed yet, else cleared

Exyt registers and RAN parameters:
ihe current linenunber and current datanunber showld be updated in
the Iofile

Lnat registers can be changed:
any, excepl the wsuwal registers under r2d

Should HAHDED be set1?

yes

Motes:
See the subevents Readn. and Reads. For the etrutture of the data itens
in the data files,

$ee Rh"ice or Rh"eis to find out uhat tokens cone in wbat order For the
different conmands, Mj)ftx1 nay be useful as a reference to see what the
base machine does with the different tokens. Check with the keeper of
atsignB non-Kangaroo file type nunbers 1f you want to add or use a
particular type. You can add 3% nany bytes to your ofile entry as you
like (until we get to 255), as long as you keep the line length updated.
Just be sure to add then AFTER the type byte! Rlgo, HEVER assune that
verory hasn’ 1 noved betupen pne token and the next.

HAKDT CALL DOCUREHTATEOH

Hary Jo Hornberger

8/4/82

Event:
V.ASHH Data file manipulation of non-Kangarco base machine file

Subevent:
Pdaray RMaray {printN or readk array tokens)

HAHD] error:
630 (1llegal filespec}

Uhere invoked:
RIATNT

Under what conditions 15 this called?
Called whenever the 1ofile type byte for the Frle ue’re going to use
is not O

Uhat should the handler do?
Exther Peantd or ReadH the given array tofFron the current data file.
In Kangaroo, this is done by calling Priival or Readn. For each aiten.

Kangaroo does # V.ACCH handi call §f the user 1F trying 1o print¥ or
readh an array to or fron a text File

Kangzroo also nodifies the trace Flag after the first 1ten is read, 50
only the farst iten is traced. The trace flag is restored when the
array read 18 conpleted.

Entry registers and RRM paraneters:
infarnation Fron the 1 or 2 dinensional array tokens uill he pn R12

token =22H 1f array printd
=24H Lf array readd
rid  =access needed for this operation
r2d  =0FH if serial
=BCD Line nueber if randon
F76  =File nunber [N1,k2,etr.)
rd6  =addr of iofile entry for that File

Mio ddr of tofrle entry for this file
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access access needed for this operation {tyusx? bits}

Filoun File nunbar ne’re merking nath

proth? =] 1f printd, else cleared

pratHi =1 sF first printh 1ten not printed yet. else cleared

Ex1t registers and RAN paraneters:
The current linenusber and turrent datamunber should he wpdated 1n the
Tof1le,

Uhat registers can be changed:
any, except wsual regesters under 20

Should HBHDLD be set?
yes

Notes:
See Prilval and Readn. subevents for 1infernatlon about what to do with
each yten.  See Rh"men for anforpation about array nane forns, eic,

See Rh"ice os Ah"ess to Find owt what tokens rone 1n shat order for the
different connands.  M1/tt may be useful 25 a reference to see uhat the
base machine does uith the different tokens. Check with the keeper of
ass1ynfl pon-Kangaroo file type munbers of you want té add or use a
particular type. ¥ou tan add as nany bytes 1o your 10file entry as you
live {unt1] ue get 1o 255}, as long as you keep the lune length updated.
Just be sure 1o add then AFTER the type bylef RAlso, HEVER assune that
nenory hasn’t noved betueen ane tohken and the next.

HRHDI CALL DOCURERTATIGR

Nary Jo Horsberger

8/af82

Event:
V. ASHY Data File nanipulation of non-Kangaroo base Hachine file

Subevent:
Prifend {Prantd end tohken)

HNKDT error:
630 (1llegal filespec)

Mhere 1avoked:
(11903

Under uhat conditions 15 this called?
Called whenever the 1ofile type byte for the File we're going to use
ts not O, and ue've reached the end oi our Pramii.

Uhat should the handler do?
M no 1tews uere priniled to the line, the line should be deleted.
The Prot#l Flag should be cleared,

Entry requsters and Rfil paraneters:
token =A7 =PrintHend token
ri4  =accesc needed For this pperation
r#d  =QCH af wani to go to front of f1ile
=0fFH 3F sersal
=BLD 1ine punher »f randon

r?6  =File nunher (H1,HZ etc.)
r36  =addr of 10f1l2 entry for that file

Mo addr of 10fi ke entry For this File

access access needed for this operation [tyxxx? bits)

faknun file nunber we're working uith

prasi? =y 1f printht, else cleared

praifii =t 1f first printH 1ten not printed yet, else cleared

Ex11 registers and RAN paraneters:
The current lrnenunber and current datanunber 1n the Jofile should be
updated.

Hhat reqisters can be changed:
any, except wsval registers under r2¢

Shauld KARDLD he set?
yes

Hotes:
See #h“1ce or Rh"e1s to Find put what tokens cone in what arder For the
differant conmands, N3/ixt may be useful s a reference 1o see what the
base nachine does with the different tokens. Lheck with the keeper of
assign¥ non-Kangaroo File type nunbers if you want to add or use a
particular type. You can add as nany bytes to your lofile entry ag you
like (untal ue get to 255), as long as you keep the line length updated.
Just be sure to add then AFTER the type byte' HRlso, HEVER assune that
nengry hasn't noved betueen bne token and the next.

HP-75C Description and Entrv Points
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HAHDI CALL DDCUREMTRFION
flary Jo Hlarnberger
1/22/82

Event:
V.RCCH  fAceess bits Mor data file didn’t natch our needs

HAHDY error:
650 {Illegal access)

Hhere 1nvohed:
RIZTRT

Under uhat eonditions rs this called?
Called uben the access bits for our data file don't match uhat ue'rg
tryang to do {1.e., trying to printh to & ron File, or trying to readd
a non-copysble, mon-listable file), or uhen we don’t know how te do
what the wser asks {like prantd nunbers to a text file)

What should the handler do?
If ue call handi, ue’ve given up, and are quitling
If it knous hou 1o do the operatiom path the given access bits, it sheuld
o ahead and fimish the operation, being sure 1o update the iofile eatry
?See V_ASHA)

Entry registers and RRN paraneters:
tohen vhat we're trying to do

r14 z3ccess ue need for this gperation
rte =F1l¢ nunber we’re upriing uith
r} =address of 1ofike entry for that filenusber

Ex1t registers and RAN paraneters:
1o0f1le wpdated to nem status

Uhat registers can be changed:
any

Stould HANDED be set?
yes

Hotes:
Note that ri4 {access ue need for this operation) 1% negotiable, (1.e.,
af the handler can do 11 anynay, do 11})

HRNDI CALL DOCURENTRTIOH
I‘!arg Jo Hornberger
t/22/82

Event:
V.URKD  Unknown dats type encountered in data f1le

HAKDL error:
330 (data type)

Yhere invohed:
MIATHT

Under uhat conditions is this called?
Called uhen token in data file 1s not an ERD, integer, real, "“ed string,
*ed string, or un'ed siring

Rhat should the hardler do?
if restoreN, prinid, readd, restore, or read, just nake sure turrent lined,
turrent gatad, address of current line, and address of current data are set
up correctly in rofile.

for the other tokens, do the above, then finish out the token. (i.e., if
read nunber, do 1t.) (See V.ASHH subsvents for list of tokens)

Entry registers and RAM paraseters:
token token ue're executing

r2 =data#t of current aten -1

r3 saddrees of entry in 10file

raz =unknpun taken

rx =address unknoun token was popped from

Exst registers and RAR paraneters:
none

Hhat registers can be changed:
any

Should KRKDLD be set?
yes

Hotes:
See V.ASHH subsvents for more specafic Infornation

PPC

Hikl CRLL DBIDHERTATION
Raan Young
6/09/82

Event: V.3PY (Atlov ron to do pracessing at end of progran line, safely)
HANDI error: 13 (ROH NISSENG)

Where invoked: IVESER

Under uhat conditions 1s this called?

IF BITH1 of SVCHRD 15 set, SPY wrll 15sue a V.3PY handi call uhenever
3PY 15 called {EDE, &BND, GOSUB, WEXT, etc).

Mhat should the handler do?
Do uhatever :t mants to do at that paint.

Entry registers and RAN paraneters:
TOkEH: The token which preceded the SPY call.

Ex1t regisiers and RAM paraneters:
Hone.

What registers can be changed:
All nenirally safe ones.

Shouvtd HARPLD be set?
Yes, te prevent error report.

Notes:
BITHE 1n SVCERD s cleared by SPY af ter the HANDI call returns.
Therefore, the ron doesn”t need to clear 3t, tust set 1t For each
desired occurance, and can't set 11 during the Y.5PY call.

HRHOI EALL BOCUNERTATION
Raan Young
1/28/82

Event: V.ETRG (fllou extention of comparatar machine for plugins)
HANDT error: 18 (RON NISSIKG)

Fhere invoked: RYACHP

Under what condiiions is this called?

lihen {onparator recerves trigger for external device number 1,2, or 3.
This trigger 15 setup by call to CAPENE. UWhen CAPLIHX processes the
conpacator naching, 1t does the HAKDI ¢all for external devices.

What shoukd the hardler do*
Deternine uhich external device needs service, and do it.

Entry registers and RRN paraneters:
£20/21: device table entry [(R20/21 - DVCTBL)/2 = device nunber]

Exirt registers and RAN paraneters:
Hone

Vhat registers can be changed:
R2G-77  all pretected

Should HRNDLD be set?
Yes, 1f device recognized and serviced.
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HANDT CALL DOCUNENTATION
Rain Young
1/28/82

fvent: V.CARD (Rllou roms a chance after each track of a card operation)
KAWB1 error: HOHE
Uhere invohed: RYACRD

Under what tonditions s this called?
After each track, jusi before the track nessage 1s displayed, this HANDIQ
call lets rons do uhatever they wand before pe start the next track.

@hat should the handler do?
Uhatever ha wants.

Entry registers and RAM paraneters:
. ¢ uf doing write, 1 if doing read
FLHEAD: Farst byte is track #, second byte is # of tracks
See RY"CRD for nore detaids about card reader function and
Tegister usage,

Exil registers and RAN paraveters:
Mhatever 15 meeded to achieve desired results.

What registers can be changed:
R13/15 and norazl scratch registers, all else ulll have sona effect,

Should HAMDLD be set?
Does not matter, 1t 1s 1gnored.

Motes:
See card reader code and docunentation for mere infornation about
passible changes uhich can be nade myth this MAHDIO call.

HANDI CALL DOCUMERERETION
Raan Young
1/23/82
Event: V.THCX {Extend tire node tomnands}
HANDT error: 78 {invalid tomnand)
Where invohked: RYATHC

Under what conditions is thie talled?
When connand typed in iz not recognized by Tine node.

Hhat should the handler de?
Handle connand, if possible.

Entry registers and RAM paraneters:
R43/47: wppercased conand.

Exit registers and RAM parameters;
Hone

Uhat registers can be thanged:
Sulrject 1o nornal restrictions, anything.

Should HRNOLD be set?
Yes, if connand handled.

NOMAS

NOf MAnufacturer Supported
reciplent agrees NOT to comiact manufacturer

HANDI EALL DOLUNENTATION

Gary Cutler
29-Jan-32

Event; V.PAR
HANDI error: none
Jnvoked: KRIPAR

Conditions: This call 13 1mitialized at every call te routine PARSER,
1nc ludang appolntinents,

Bhat should the hindler do?

Thas tall provides the handler an opportunaty to parse the
the connand string pn the ynpul bufler.

Entry registers and RRAR pointers:

IHPBUF: location of the comwand string <INPUT BUFFER»
Exit registers and RAN parameters;

{n return 1o the Parser, the contents of the INPUT BUFFER

uill be parsed. The handler nay or nay not supply
a meu string 1n the IKPUL BUFFER.

Hhat reqgisters can be changed?

any

HAHDLED set® not applicable

HAHDI CALL DOCUMENTATION
Event: V.STRR {sub a}
HANWDI error: none
Invoked: KRA&PAR
Under what conditions is this called?
There are tuo posstble situations khich can generate
the ¥,5TRA HANBE call. The first (sub a) is
initiated uhen a paranetier of a function is of

unknoun type (boffo). Sone useful informitlon
follous,

Hhat should the bandler do?

The handler should be able to recognize the current
paraneter and 1t's type and couplete the parsing
of this paraneter.

Entry registess and RAN pointers:

R12 STRCK

Overhead Fron'the HRKDI call

B bytes of the functions
attributes. The twe MSB1te
of the top byte describe the
type of the current paraneter
1n thas case SERANGE! type
R40--R4? This as the informaticn
fron SIAN on th2 current paraneter

RIZ The function's token

At the t1me of the tall the two ASBits
of R5? w11l also conia:n the type of
the curreni paraneter.
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Ex1t registers and RAA paraneters:

The contents of the RE stack (other than the HRNDI
overhead) nusi remain intack,

What registers may be changed:

any but R33

HRHDLED set? wot applicable

HANDI CALL DOCUMENTRIIOK
Event: V.STRA (sub b)
HAHDY errar: nome
Invoked: KRAPAR
Under what conditions is this called?
This event (sub b) uill be initiated 1f

the PRRSER sees & string variable and the
succeeding character 15 not [’

Hhat should the handler do?
Fhsi call 1s specifically for parsing String firrays.

The handler shouid therefore parse the rematnder
of the String expression 1ff 1t Js a Strang Array.

Entry registers and RAR paraneters:
R14: current token (other than '[’}
R20: next charatter

R10: ptr to INPUF BUFFER
R12: ptr to parsing stack

Exit reqisters and AN potnters:
Parted string array on the R12 stack

Stan nust be called to obtain the necessry
infarnatien on the next token

Uhat registers can be changed?

net R10
not 20

HAMDLED set? not applicable

HREOT CALE DOCUNENTATION
Event: V.DEC
HAHDT erfor:  mone
Inveked: KPADEC
Under uhat tonditions 15 this called

This event 15 generated uhen the Deconpiler
sees 2 tokep unth class > 56.

Hhat should the handler do?

The hardler should decorpile the token contained
i R23 and depending upon the atiributes
of the token place the ASCIT string in the
appropriate place on the R12 stach or the
Beconpilatuon Bulfer

Entry regisiers and RAN paraneters:

E23: tontains the current token

#24; paints to the next tohen 1 line

R4%/46: contains the BED ]ine nunber

k3 points to the amput bulfer une space

alter the line nunber

PRELHT: contains the # of binary and unary operators
tn the current line which have already heen
deconpaled

LAVAIL: contains the pointer 1o the location [an the RiZ
stack} and precedence of each of the operators
nentioned above.

Exat registers and RAN parameters:
R24: pointer 1o next tohen
R30: pointer to 2nd byte after line ¥ an buffer

PEECNT: updated
LRVRIL: updated

What registers can be changed?

Ra0-47

- HP-75

HRNDLED set? not applicable
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HARDI CRLL DOCUHEWTRIION
Event: V.INER
HAHDY error: none
Invoked: KRRRTS
Under what conditions is this called?
This event 15 1aitiated by the appearence

of a strange RADIX while attesplang to format
output. (other than O , or . }

Hhat showld the handler do?

Fornat the nynber in R40 and output to the display

Eatry registers and RAK paraneters

R40: number to format
R54: contains the character count
R70: comilains the sign type

= -1 ---3 - af meg; blank For non-neg
= ¢ ---2 - as a digat if neg; blank non-neg
= 1 -=-> - 1f neg; + 1f non-meg
* 2 ---2 - 1f neg; hlank non-neg
R7V: contaans the type of fill
-1 --> deflault

¢ --> B2 : dugat posation, Z an units position
t--r B : digrt potitron
2 --3 47 ; left filled math *, 2 1n unyts position
3 - % : left falled math *
4 -=> 7 + left filled vath 0
R72: radix [ether than O , .)
RBY3: E/R Fornat
-1 -—3 R fornat
0 ---» npene
1 ---> E Fornat (IHAGE)
2 —-3 E fornat {suppress ¥,-, lead zeros}

Exi1 regasters and RAN paraneters:

nong

Mhat registers can be changed?

any

HANDLED set? nrot applicable
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HANDT CALL DOCUNERTRTION
Jack Applin I¥
Januvary 28, 1987
tvent: V.TEST (The Test event For XYIZY to use)
HANDI error: NOHE
Uhere ynvoked: IVAXYZ
Under mhat conditions 15 this called?

Uhen XYZIY wanis 1o tine HAMDIO calls,
1t calls HRRDIO 0,000 trnes uath the V_TEST event.

What shoold the haedler do?
Hobody should ever handle this event.

Entry registers and RAH paraneters:
Hone, you shouldn’t handle this eveni.

Ex1t reqisters and RAN paraneters:
Hone, you shouldn’t handle this event.

Hhat registers can be changed:
Konie, you shouldn’t handle this event,

Should HAHGLD be teq?
No, cause you shouldn™t handle this event.

Hotes:
Don"t hendle this event.

HAKDI CRLL DOCUHENTRFION
Jack Applin I¥
January 28, 1982

fvent: Y. [HED (The {haracter Editor event)
HANDT error: HOHE
Where invoked: IVBED

Under what conditions 18 this called?
When the character editor (CHEDIT) ys called.

Wnat should the hand]ler do?
Perforn uhatever action it deens fit depending on RAD.
If 1t changes R40, the new R40 nill be actad upon by
the character editor, Or, it could perforn sone agtion
of 1ts aun, and set RAG=HOPKEY, wbich uill do nothang.

Entry registers and RAN parameters:
R4G: The key that 1g being passed to the editor
INPBUF: The input line
IHPER: Poamler to current position in INPBUF
LASICH: Pointer to current last character of input.
I/RFLG: InsertfReplace node flag.

Exit registers and RAN paraneters:
R40: the key that will be passed to the editor,
possibly thanged by ikhe handler
THPBUF: The input line
INPIR: Pointer to current position in INPBUF
LASICH: Pointer to current last character of 1nput.
I/RFLG: Insert/Replace node Flig.

What registers can be changed:
RA1-47, RO-3

Should HRHDLD be set? H)

Rotes:
It 15 not possible to nake a pon-terminating key into
a terminator with V.CHED, You can parforn the functian
yourself and nake RA0=CR, thpugh, 3et also INPCHK, uhich
15 called just before HAHDIO, uhich can wake » mon-terminator
1ntp a terninator.
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HAHDT CALL DOCURENTRYEON
Jack Bpplin IV
January 28, 1982

Evgnt: V.COLD  (Machine ps [oldetarting)
HANDI error: HOME
Hhere Lnvoked: TVATHL

Under what conditions 1s this called?
Eoldstart occurs when the machine 15 just turned on, after CHTL-SHIFP-CLR,
when RAT 1s rengved, or uhen ue get a RAN checksun errar.
During coldstart. just after initializing the RESMER area
and setting vp a sheleton file systen.
A1l devices have been 1nitielized.

What shoukd the handler do?
Anything that should only occur once, such as
stealing newory fron Kangaroo, tlearing your printer, ate.

Entry registers and RAN paraneters:
Practically everything,

Exit registers and RAN paraneters:
Practically everything,

Uhat registers can be changed:
AlL af thens.
R6/7,R1I0f13,R16,RI7 are used For other stuff, sther.

Should HANDLD be sel? HO

Hotes:

HRHDY {ALL DOCUMENTRTION
Jack Rpplin IV
January 28, 1982
Event: V.URIT (The MAITKY event, wusiting For & hey)
HANDT error: HOME
Uhere invoked: IVAID
Under uhat conditions 15 this called?
Rt URITKY, uhen the system mants to wait for a key.

Uhat should the hardler do?
Supply a key fron another keyboard inte KEYHIT,
or perhaps convert the key that night be in KEYHIT.

Entry registers and RAN parameters:
II(-E‘IHII: The turrent pending key, if any
SVLURD: The low byt is 1 if there is a pending key in KEYHIT

Exit registers and RAN paraneters:
KEYHIF: The hey that 1s now pending
SVIURD: The tow bit set to 1 i a key is in KEYHIT

Hhat remisters can be changed:
Ro-3

Shauld HRHDLD be set? HO

Hotes:

IPEC ] HP-75 Descripti

HANDI CALL DOCURENTATION
Jack Rppitn Iv
lanuary 28, 1982

Event: V.ENDL (PRINT End-of-line uith unrecogmized ROUTE)
HAKDT error: HONE
Where invoked: LIMEND in file IVEPRN

Under what conditions 15 thas called?
Routine LINEWR is called when PRINV/DISP code uants to generate
an end-of-line.  Uhere the end-of-line 1s senl 15 determined by
BGUTE. whach eontaine 2 code For the printerfdisplay devices.
If ROUTE 15 wot 1 or 2, then HRHDI 15 called wvath V_ENDL.

Uhal should the handler do?
If the ROUTE code 15 thears, perforn the appropriate output.

Entry registers and RAN paraneters:
LIRELN 1mdarect: furrent device width

Ex1t registers and RAN paraneters:
HORE

What ragusters can be changed:
RO-3 (R32 for DWI)

Should HRNDLD be set?
YES, af ROUTE 15 your code.

Hotes:
This 1s intended to create other statesants of the sane
cless as PRINI and DISP, 1.e., DUTPYT,
Jee V.CHRR for 2 sinilar event.

HAHDT CALL DOCUBENTATION
Jatk Rpplin IV
January 28, 1982

Evert: V.[BAR (PRIHT character uith unretognized ROUTE}
HARDI error: NOME
Mhere invoked: Routine OUT in IVAFRH
Under what conditions is this called?
Routing DUT 1s called when PRINT/DISP code mants to output
a charagcter. The code inspects RCUIE to deternine uhether

to urite to the printer, display, or other devices., If at's
not printer or display, we call RANDIO uith V.CHAR.

Hhat should the handier do?

If the ROUTE 1s theirs, perforn the appropriate output.

Intry registers and RAM paraneters:
R32: character to be output,

Exit registers and RAA paraneters:
nane

What regisiers can be changed:
R)-3. B3

Should HANJLD be set?
If this was your ROUTEing code.

otes:
See V.ENDL for a similar event.
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HANDI CALL DOCUHENTATIEN
Jack Applin T¥
January 2B, 1982
fvent: V.SLEE (Machine 1s going to deep sleep)
HAHDT error: HORE
Uhere 1nwvoked: TVAEIZT

Under what condations 15 thas called?
Mhen the nachine 1% gbing to go 1o deep sleep,

What shouls the handler do?
Uhatever It wanis to. Possibly release Henpry,
reset the pranter, rewand the tape drive, ete,

Entry registers and RRN paraneters:
Hothing 1n particular.

Ex1t requsters and RAN paraneters:

hat registers can be changed:
All except R6-13, R16/17, of course.

Should HANDLE be set? HD

Hotes:

HAHDL CALL DOCURENTAYION
Jack Applin IV
Januvary 28, 1982
Event: V.WARN (Maching iz Warnstarting fron deep sleep)
HAKDT error: HOHE
Uhere 1nvoked: IV822Z
tinder uhat conditions 1s thie called?
The naching has just parnstarted (wthen up From deep sleep)

and has conputed RAM bounds & chetksum, and re-enabled
the ROM that was active when ue weat to sleep.

Bhat ghould the handler do?
Whatever it uvishes, Perhaps re-enable devices that it
pouered doun when we went to deep ciesp {see V.SLEE).

fntry registers and RRN paraneters:
Kone in particular,

fxit registers and RAN paraneters:
Kone in particular.

Uhat registers can be thanged:
ALl except nornal Roo precious registers like RE-13, R16/17.

Should HAHDLD ke sei? K

Notes:

HAKDI CALL PDCUMENTATION
Jack fApphin IV
January 2B, 1982

Event: V.VOLT (Destruction of velatile files}
HRNBI escor: HOME
Wbere invohed: IVR2IT

Under uhat conditions 1s this called?
Yhen uz've defecied a wolatile file (Filenane begims with a perind)
drring varnstart, Me're going to destroy that file unless
spneone defends 1t.

Uhat should the handler da*
Set HANDLO if the volatile File belongs to 11,

Entry registers and RAT paraneters:
R40/47; wvolaulde File nane

Exat registers and RRAN paraneters:
RAG/A7: File nane to be destroyed

What regusters can be changed:
R®a0/47, 1 suppose. Thas uould cause 3 different Fale do be destroyed.
All others except standard precious registers,

Should HRHDLD be set?
If the volatile file xs yours and you uish te protect it.

Notes:
Volatile Files are designed to be used by ROMs. If the ROM as
pulled nut, the file ugll be destroyed upon the next uarnstart,
thereby insuring that junk Files don’{ get Jeft hanging around.

HAHDI CALL DOCYRENTATION
Jach Rpplin IV
January 28, 1982
Event: V.CRUR {Entering [RUNCK, the interpreter)
HRHDI error: HOHE
Where invoked: Routire CRUHCH in KR3E£XE

Unger what conditions 15 this called?
In CRUKCH, the imterpreter, uhen we're about to start interpreting.

khat should the handler do?
Possibly change the top eavironnent 16 go interpret sonething else.
Gr perhaps change R16/17 to not interpret anything.

fntry tegisters and RAN paraneters:
RY6: Running status (0=1dle, 1=calculator, 2=progran)

Exit registers and RAH paraneters:
R16

What registers can be changed:
A1l except standard Ron precious registers.

Shauld HRHDLD be set? HD

Hotes:
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Rober1 Hechandorn
Jan 27, 1982 AD
Event: V.SPEC File specifier parsing

Subevent: R53=0 target T)le parsing
HARDI error: 63 (1nvalid file/device nane)
Hhere invoked: RHACHD

Under uhat conditions 13 this called?
Uhen looking for a target file nane an a
statenent of the forn XXRX source 10 target.
€52 fron FLORD of strang for target nane.
This occurs for syntax errors and atcess
errors but access errors cause FLORD te
do 3 prenature return so HAHDI 1 not called.

Entry registers and RRN paraneiers:
R53 - 0 indicates target file

Exit registers and RAN parancters:
R¥/37 - device nane (zero if none)
R52 - 0 handled but ne device present
= 1 handled device present
~ 2 not handled
R60/67 - target fllename
R0/ - passuerd

Event: V,SPEC fale specifier paruing
Subevent: R51=1 source file parsing

HAHDI error: 63 (invalid filefdevice nane)
Uhere invoked: RHECAD

Under what conditions is this called?
When looking For & source file name in 3
statenent of the forn KKKK source TD target.
E=2 fron FLORDE of string for source mane.
This sccurs for syntix errors and atcers
errors but access errors cause FLORDT 1o
do a presature return so HAKDI 1s not called,

Entry registers and RAN paraneters:
RSY - ¥ indicates source File

Ex1t regasters and RAN paraneters:
R40/47 - source Filenane
RSO/5 - “specaal file” File type bytes
-1 af not a special f1lenane
R52 - 0 handled but no device preseat
- 1 handled device present
- Z nat handled
AS4/57 - device mane (zerp if none}
R74/77 - passuprd

Event: V.FILE unable to handle this file mith thas connand
Subevent: TOKER=REHATK

HAAD] error: €3 {1invalad filefdevice nane)

Where 1nvoked: RHECHD renane code

Under what conditions s this called?
unable to handle the filenane nith device.
This 1s indicated by FASPEC flag heing positive.

Uhat shovld the handler do?

Entry registers and RN paraneters:
R34f37 - targel device (R34 zero 1f not found)
REQ target filenane {blank 1f not Found)
R70/73 - target passuord (blank if nol Found)
R24{27 - source device (R24 zero 1f not found)
RS0 - source Filename [blank 1f not1 Found)
R - source passuord (blank if mot Found)

Bxat registers and RAN paraveters:

Uhat registers can be changed:
Should HANDLD be et? yes

Notes:

Event: V.FILE unable to handle this file uith this connand
Subevent: TOKEH=CORYTK
HANDY error: B3 [anvalad filefdevice mane}
Uhere tavoked: RHECHD 1n the copy code
Under chat conditions is this called?
unable to handle the filenane nith device,
This 1s indicated by FLSPEC flag being positive.

Uhat should the handler do?
Try te copy the files given.

Entry reqasters and RAM paraneters:
R17 - the stall bit may be eet if the source File
is allocated.
R34/37 - tarqet device (R34 zero if not found)

RE0 ~ target filenane (= source nane iF npt found)
(pointer in R66 to directory entry
1f 1n RAN)

filenane 1% valid uppzrease filenane
(1s not wolitile falenane}
R70/73 - target passuord {blank if not found}
R24/27 - source device (R24 zero Lf not Found)
RGO ~ source filenare {= target nane 1f not found)
(pointer 1n R56 to directory entry
1f 1n RRH)
Filenane 1s valid uppercase Filenave
(nay be volitile f1lenane)
R - source password (blank if nat found)

Exat registers and RAN paraneters:

Uhat registers can be changed:

Shovld HAKDLD be set? yes

Motes: If the ¢1all bit (see R17} 15 set and KR system routines
are called, they nay Fail to behave correctly.
Jhis effects those routines that check R17 to see if an

trroc uas cailed or the progran was stalled internally but
agsune that the stall b1l 1s HOT set on entry e.g. PTIRALD.
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Event: V.FILE unable to handle thas fi1le with thiz command
Subevent: TOXEN=PURGIK

HRANDI error: 63 {1nvalid f1le/device mane)

Uherg invoked: RHACHD

Under what condations is thas called?
Unable to handie the filenane with device or
there is 3 Gyntax error
Thix is indicated by FLSPEC flag being positive.

What should the handler do?
purge the given file

Entry registers and RAN parameters:
Ezi - device nane present
22 - syntax error in filenane (ERROR SET)
R14 - the nask for the access byte
RIS - the type byte if file exists in nen
or all ones if not
{undafined for sytax errors)
k3 - pointer to directory 1f exists
R40 - Filenane blank filled
R50/51 - special File type or FFFF 3f no
spec1a) file pentioned
R54/57 - device nane
(zero 1f ho device)
R74/77 - passuord right filled vith blanks

£x1t registers and RAN paraneters:
none

that registers can be changed:
R20-77

Should HANBLD be set? yes

Wotes:

Evert: V.FILE

Supevent: TOKER=EDITTK

HAXDY error: 63 (invalid file/device nane)
Where invoked: RHERUN

Under what conditions is this called?
Unable te handle the filenase with device or
there 15 a syntax ereqr
This is andicated by FLSPEC flag being positive.

Uhat should the handler do?
EDIT the given file

Entry registers and RAN paraneters:
£=1 - device nane prasent
=2 - syatax error in filenane (ERROR SET)
Ri4 - the nash For the access byte
RIS - the type byte if file exists in nen
or all aneg if not
fundefined For sytax errors)
KX - poanter to directory if exists
R40 - filemane blank filled
RS0/81 - special file type or FFFF if no
epecial File mentioned
R54/57 - device nane
{zero if no device)
R74/77 - passuard right Filled nith blanks

Exit registers and RAY paraneters:
noane

What reaisters tan be changed:
20-77

Should HRNDLD be set? yes

Notes:
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Event: V.FILE

Subevent: HOKEN=CATTK

HANDI error: §3 {anvalid file/device nane)
Khere ynvoked: RRECAT

Under what conditions 1s this called” When there 1s an unrecongnized
device or there ks a syntax erfor 16 the Fileaane

What should the handler do? grve a catalog line for the given file

Entry regasters and RAM paraneters:
E=0 ~ devite nane presenmt
=1 - gyalax ercgr i fylenane (ERROR SET)
Rt - the nash for the access byte
R15 - the type byte 1f file exists 1n nen
or all ones af net
{undefined for sytax errors)
£30 - pointer to directery 1f exists
R40 ~ Filemane blark falled [1f E=1)
R50/51 - special Nije type or FFFF 1f np
specaal file wentioned
#54/57 - device nane
{zero 1f np device)
RGO -~ Filemane blank Falled (1f E=0)
R74/27 - passnord right filled uith blanks

Ex1t regqusters and RATE paraneters:
nens

What reqisters can be changed:
20-77

Should HANOLD be set? yes

Hotes:

NOMAS

NOt MAnufacturer Supported
resiplent agrees NOT to contact manufacturer

fvent: V.TYPE

Subavent:

HANDT errar: mone

Uhere invoked: RH&FIL

Under what conditions is this called?
Rt4 hag been returned by the parser and ue are nou
loching For & file type teken (e.g. TEXY, BASIC)

Khat should the handler do?
look at R14 and R43 tb see if the tuken scanned 1% a
file type. The handler nust renove the KANDI return
info fron the stack and set the 7 flag to sndicate
if the token was 'equal to' a Faletype nane.

Entry reqisters and RAN paraneters:
R14 - the token nunber
R43 - the RONY

Exlt registers and RAN paraneters:

What registers can ba changed:
R50-

Should HRHDLD be set? no {see above)

Hotes:
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Event: V.DALOD
Subevent:

HAKDI error: none
Where anvoked: RHADAL

Under uhat condittons 1% this called? An external BOM token is
being deallocated. The external ROR has been suitched to and
the token information has been Feiched, The token class of
the token had to be greater than 56 octal before this HAKDI
tall would be nade. The other classes are assuned not to need
to be deallocated.

What should the handler do?
deallocate the token

Entry registers and RAN parameters:
R23 - the token munber of the external RGN token
R24/25 - pointer to the next token or infornation
R36/37 - the token class (aluays -t by the tine you get here)

Exit registers and RAN parameters:

bhai reqasters can be changed:
Ll

Event: V.ALLO
HANDI error: none
Where invoked: RHSPAL

Under what conditrons is this called? Rfn external ROM token is
being deallocated. The extarnal ROM hae been suitched to and
the token had o be greater than 56 octal before this HAWDI
tal]l vould bhe made. The other classes are assuned not to need
1o be deallocated.

What should the handler do?
pointer allocate the token

Entry registers and RAN paraseters:

R23 - the token nunber of the mxternal RON token

R24/25 - pointer 1o the next token or information

R36/37 - the token class {always -3 by the tins you get here)
Exit registers and RAN parameters:

Uhat registers can be changed:
R

Should KAXDLD be set? yes

Should HRNDLD be set? yes Hotes:
Hotes: -
Event: V.EALD Event: V_RUN

KRNDI error: none
Bherse 1nvoked: RHAEAL

Under what conditiens is this called? during environnental alloration
vhen the variable rs Found to have a non-zero reference node or
1s a siring array. -

What should the handler do*
allocate the space provided for 1n the envirosnent

Entry registers and RAN paraveters:

R32 - end of variable pointer area

R34 - pointer to 4 bytes after the name of
the cerrently processing varlable

RS4/55 - nane Torn of the varisble

RS6/57 - next wwo bytes [useally a pointer)

R3 - the upper 2 bits of variable type
the access siethod type

Ex1t registers and RAN parameters:
R34 - pointer to next variable in VPR

What registers can be changed:
Should HAHDLD be set? yes
Notes: space for what ever amitail valees you wish 1o

place in the environnent pust already be provided far
1 the VPA uhich accured during pointer allocatien.,

PPC

HRHDI error: none
Uhere 1nvoked: RHERUN
Under what conditions 1s this called?
When we are prepared o censtruct the environnent for a
progran to run.
What ghould the handler do?
serving suqgestion:
Fiddle with paraneters to CALL or avoid 1t altogethe:
Entry registers and REN paranziers;
R22 - RON nunber of the frle 1o run
F40 - nane of the file to run
R76 - the line nusber to start running at
Exit registers and RRN paraneters:
Yhat registers can be ¢changed:
Should HAHCLD be set? yes

Hotes:
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Event: V.CALL
HAKDI error: none
Where invoked: RHARUN

Under what conditions 1s this called?
after an environment has been created,

What should the handler do?
adjust the environnent 10 his liking, for instance.

Entry registers and RAN paraneters:

R16 - the run node (1dle, calc. run etc)

#3M - pointer to the eavironment

R80 ~ the filenane of the wother of the environnent
Exat registers and RAH paraveters:
Uhat registers can be changed:

Should HRHOLD be set? yes

Event: V.STAL
HAKDI error; none
Uhere snvoked: RHIRUM
linder uhat conditions 15 this called?
when a progran stalls. Thas includes attention and SEOP

as well as errors and END,

What should the handier do?
clean up anything tied to a running program

Entry regrsters and RAN paraneters:
nothing too useful

Exit reqisters and RRN paraneters:

Uhat regasters can be changed:

[-* nath ron nay not work if HAKDLD set hy
another ron here
-~Juoseph RAlbert

Event: V.CAL.
HANDY errar: none
Where invoked: RHSRIN

Under what conditions 15 this called?
ue are ready to establish the envirennent for the progran

Mhat should the handler do?
do anything that needs to be done to prepare to establish the
progred envirpnnent the way you want,
Entry registars and RRN paraneters:
R22 - RON nunber of the File to run
R4 - mane of the file to run
R76 - line nunber [default is zero}
Exit registers and RAN paraneters:
Hhat registers can be changed:
Should HAHDLD be set? yes

Notes:

HAKDI CALL DOCUHEHFATION
Hark Rowe
Feb. 2, 1982

Event: V.APT0 {Start of appoantaent connand loop}
HAHDT erzor: HKone
Where invoked: KRAPS1

Under what conditions 3§ this called?
At the star! of the appointrent ¢onnand loop prior 1o displaying the
terplate/appotntient and Lnputing 3 comnand hey.

What should the handler do?
Perfarn any custon application desired at start of appointnent connand
loop priar 1o appointuent display and conmend input. This intercept
upuld be used to replace the normal appointnent node Features with a
conpletly custen application,

Entry registers and RRN paraneters:
R3/31: pointer ta start of appointnent File
R32/33: pointer to current appointnent in apporntnent File
R33/35: poanter to end of appointrent f1le
P510ST; appointnent input/display informaticn

Ex1t registers and RAN paraneters:
Sane as abave

Uhat registers can be changed:
ALl except R10f47

Should HRHOLD be set? no

Hotes:
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ERNDI TALL DOCUNENTATION
ftark Roue
Feb. 2, 1932

Event: V.AXEY (Add, delete, or nodify processing of RPPT connand keys)
HAHD] error:  Mone
Uhere 1nvoked: KRAPS1

Under uhat conditions 1s this ralied?
After an anput operation in appoantrent node bas been conpleted and
the terminating key has been 1dentified but before the corresponding
processing routine has been invoked,

Bhat should the handler do?
Test for any terminator that wight require custon procassing and perforn
any custon processing that 1s requared.

Entry registers and RAN paraneters:
2d; si1ze of appointnent input fin INPBUF)
R25: value of terminator key
RX/31: pointer to start of appoantment File
R32/33: pointer to current appointrent 1n apporntnant File
RIA/35: pointer to end of appointuent file
IHPBUF: apposntrient input
PSI0ST: apporntnent input/display infornmation

Ewit registers and RAM paraneters:
Jane as above

#hat registers can be changed:
R1]l except 10f17

Should HANDLD be set? no

Hotes:

KRNDI CRLL DOCUNEHTAIION
Mard Roup
Feb. 2, 1982

Event: V.ARTH (Custow processing at exit From appointment mode)
HARDI efrar: None

Uhere invoked: KRAPS1

Under uhat conditions is this called?

Ehen a npde suitching key has bteen entered fron appoiniment mode but
prior to exiting appointnent node.

Ehai should the handler do?
Ray special clean-up that nay be required before exiting appointnent wode
due to any custon features that may have been added.

Entry registers and KAN parameters:
R3/31: pointer to start of appointment file
R32/3): pointer to current apporntnent in appoantnent file
R}/3S: pointer to end of appornthent file

Exit registers and KRN paraneters:

R30/31: pointer to start of appeintment File
R¥/38: pointer to end ofF appointnent File

What registars can be changed:
finy except R10f17

Should HAKDLD be set? no

Hotes:

HAKDL CALL POEDMEHTRTTON
Nark Roue
Feb. 2, 1982

£vent: V.AFET (Custon processing for Felch hey in appoirtment node)
HANDT error:  Hone
Hhere 1nvohed: KREPS

Under uhat condiiaons 18 this called™
bhen 3 Felch key has heen entered 1n appeantrent wode.

Uhat should the handler do?
Any custon processing required For a Fetch key. (This key has been
tntended to have an appointnent search feature tied to 11},

Entry registers and RAM paraneters:
R3Q/31: pointer 1o start of appointment File
R32/33: pointer to current appointment in appointnent file
R34/35: pointer tp end of appointsent fila
THPBBE: current apppintuent input

Exrt reqisters and RAN paraneters:
Same a5 above

Uhat reqisters can be changed:
fny except R1GS1?

Should HAKDLD te set? no

Hotes:

HRMDY £ALL DOCUBENTATION
Nark Roue
Feb. 2, 1982
Event: V.CLOK (Euston processing at clack comparator service call)
HANDY error: Hone
Where 1nvoked: KRAPSH
Under what conditions is this called?

At the start of the service routing for processing a comparator interrupt
for the clock.

Hhat skould the handler do?
Rny special processing that nay be associated with z custon application
that uaes the cleck Interrupt; such as 3 stopuatch feature.

Entry registers and AAN parameters:

INPEUF: current tine/date display

PSSTAT: BavH0=1 16F tire display is disabled
Ex1t registers and RAN paranefers:

Sane as above

Uhat registers can be changed:
Al} except REDS17

Should HANDLD he set? no

Notes:
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HAHDI CALL DOCURENTRIION
Mark Roue
Feb. 2, 1982
Event: V.AFNT (Custer appointhent formattang)
HRHDY error: Mone
Where 1nvoked: KRAPSZ
Under uhat conditions is this called?

When PPEDSP 15 called to take the hent pointed at by the
turrent appointrent pointer {R32/33) and decode 1t 1nto the input bulfer

$hat should the handler do?
finy custon appoantnent display processing that nay be required; such as
translating the day of ueek Fields 1nto a feresgn language.

Entry requsters and RRN parameters:
R32/33: poamter to encoded appointnent to be decaded

Exat registers and RAN paraneters:
Sare as above

Uhat registers can be changed:
finy ewcept RIOS17

Should HANDLD be s21? no

Kotes:

HAHDI CALL DOCUSENTATION
- Nark Roue

Feb. 2, 1982

Event: V.AERR ({Custors error handling in appointment mode)

HAKDI #rror: Hone

Where invoked: KREPS2

Under what conditions is this called?

Uhen APTERR 15 called to set up the display in responce to an erronsous
entry in apprintnent node.

Hhat should the handler do?
finy epecial grror handling that may be required For a custon application
1h appuininent node.

Entry registers and RAN paraneters:
R20:  error nunber (binary)

Exit regieters and RAN paraneters:
Sane as above

What registers can be changed:
All except R10/17

Should HRYDLD be set? no

Hotes:

NOMAS

NOt MAnufacturer Supported
Yoriplent agrees NOT to contact manufacturer

HANDI EALL BOLUNEHTATION
fark Roue
Feb. Z, 1982
Event: V.RPRC (Custom apppintment processing)
EARDI erver:  Hone
Where 1nvoked; KRAPSS

Ender what conditions 1s this called?
Bhen APPROC 15 called to protess a pending appormthent.

Uhat should the handler do?
finy special appesnthant processing that nsy be required by & cusion
applicatyon.

Entry registers and RRA paraneters:
None

Ex1t registers and RAN paraneters:

Hone

Hhat registers can be changed:
Rny except R19/17

Should HRHDLD be set? ne

Hotes:

HARDI CALL BOCUMEWTRTIOH
Hark Roue
Feb. 2, 1982

Event: V.RREK (Custon processing during appointsent acknewledge)
HAKDT error: Hone

Where inyoked: KRAPSS

Under uhat conditions 15 this cabled?

When APIRLK Is called to acknouledge the current appointnent and perform
the assaciated housekeeping chores

Hhat shoutd the handler do?
Any special processing ar hovsekeeping chores that nay he associated with
acknouledaing an appointnent 1n sone custon applicaticn.

Entry registers and RA% paraweters:
R]O?]l pornter t¢ start of ippointnent file
R32/3): pointer to current appointrent {one to be acknouledged}
R34/35: pointer to end of appointment File

Exit regasters and RAN paraneters:
Sane as above

Uhat registers can be changed:
Rny encept for R10/17

Should HRHDLD be eet? no
Hotes:
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HANDI CALL BOEUMENTATION
ftark foue
Feb. 2, 1932
Event: V.HIRG (fusion processing al appointnent triggering)
HANDI error; Hone
Uhere invoked: KRAPSS
Under uhat conditions 1s this called?
When RPIRIG is called to perforn the necessary tasks associited with

triggerang an appointrent when an appeintwent tnterrupt has been
detscted by COPCHK

Hhat should the handler do?
fAny special processing that may be required to trigger an appointnent
in a custon appiication.

Entry registers. and RAH paraneters:
Hone

€wit registers and RAN parangiers:
Hone

Uhat requisters cao be changed:
finy except Ri0/12

Should WRHDLD be set? no

Hotes:

HAKDY £ALL DOCURENTRIION
Rark Roug
Feb. 2, 1982
Event: V.AHDT {Custon processing of appnintnent note Field)
HAKDY error: None
Where snvoked: KRAPSK
Under what conditions is this called?

Hhen PRHOTE 1s called to set up the processing of & note or BASY(
cowmand that is in the note field of an appoantnent bring processed.

Uhat should the handler do? R
Rny special processing that may be associated mith the note field in
an appointsent within 2 custon applicatian.

Entry registers and RAN paraneters:
R32/33: poanter to appointnent being processed

Exit regusters and RAM paraneters:
Same as ahove

Hhat remsters can be changed:
Any except For R19/17

Should HANOLD be set? no

Fotes;

HANDI CALL DOCONEHTATION
Gary Cutler
June 49,1982
Event: ¥.DIH
Error: none
Invoked: KRAPAR

Under uhat conditions 1% this generated?

Thie call 1s generated while parsing 2 dimension statenent
in uhich a strang token is followed hy & charagter gther than

What should the handler do?

Parse the string array and do a posl SCAH,

Entry registers and RAR paraneters:
R14: current token
Rt0: 1nput buffer pointer
R20:  next character
Ri2: stack posnder

Exit regesters and RAN paraneters:
Ri4; next token
R10: 1nput boffer painter
R20:  next character
RIZ: stack peinter

Hhat registers nay be changed?
All except R10S11 and R2G/2Y

Should HARDLD be ser?

rot necessary

Hotes:

Kangargo Uake Up Procedure
Mary Jo Hornberger
July 8, 1982

PP HP-75
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Description and Entry Points

Kangarco Hakeup Proredure

This dorunent details the uakeup procedurs For
Kangaroo. It 1s separated into three sections:

1) things aluvays done
(a3t both warnstart and coldstart)

2) things done enly at roldstart
{fukl yitialization)

3) . things dore only at uarnstart
(partial initialization)

-1- KR"HI

Kangaroo Wake Up Procedure
Nary Jo Hormberger
July 8, 1382
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A) Harduvare detects conparater interrupt or ATIN hey

The process of uaking up fron deep sleep starts uith
the barduare detecting esther 2 comparator interrupt
or an ATTH key. The harduare m1]l forca 2 junp to the
address given in the pomer on interrupt vector, uhere
the operating systen staris executing.

BY Clear LCD and check for diagnostic RDM

The first thing the operating systen does is to as-
sert binary mode and clear the L. We then check to
see 1f the diagnostic ROM is plugged 1n. TF we Find
1t ue will Jet 1t take over control of the machine.
The only way to get bach to Kangaroo fron the diag-
nostic ROM 1s to coldstart us agaum,

C

Enable systes ROH and decide on marnstart or cold-
start

The systen REN  (ALTROM) is enabled by uriting to ad-
dress FFAGH.

Te decide 1f ke need to coldstarl or varmstart, ue
read the Peuer Supply Status Byte (PSSB). If the POR
bit {bit¥2) 15 & Zzere, it neans pouer has been lost
since we uere avake last, and the RAN way not be
valud. In this case ue need to go through the cold-
start procedure again, resetting all of the global
variables, and reinityalize the fale systen, leaving
the user urth a functionally enmpty Kangaroe.
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If the POR bit is a 1, the ARA is stall valid, so all
ue need 1o de 1s to restore the (PU reqisters
6,10,12, and 16 from TNPHNZ, and d¢ 2 return, The ad-

gress Yor the warsstari wakeup hag Been set up on RE
by the going-te-sleep code, So this essentsally ac-
conplishes & Jump to the marmstart code. Motice that
if sonm2 routine wants to put us to sleep and have ug
wake up through a differeat warnstart routene, all it
hag t¢ do is adjust the warnstart uakeup address on
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i Things dona only at coldstart 1

{Full nachine 1m1ralization)

R} Elear POR and initialize sane EP) registers

The coldstart inat1alization starts nith clearing the
POR b1t 1n  the PS5B. This guaraniees that if
sonetharg  interrupls us and sends us to sleep before
pur 1nitialization is done, we all coldstart #awn
dhen ue wake vp. This bat wltl alceady be zera if
1his 15 the First tine auzhe since pouer nas lost,
but 1F we are coldsiarting because 1the sof tnare
detected anvalid RAD {either a bad chechsun or RAH
taken anay), the sof tware wust clear POR,

The Ré subroutime veturn stach 1s set to address
BGOOH, the (FU reqisters 10 through 17 pctal are
cleared, (clearang the stall byte and puttrng
Kangaroo into 1dle node), and binary node )s asserted
again.

B) Lonpute the ARN boundary

The RAA boundary 15 conputed by reading tup dytes
fron the louest end of RAN {32K), cenplenenting cne
of them, wuriting then back, and then reading then
again to see 1f they are the s5ane as what ue Just
urote. If they are the sane, ue nove wp 2K and try it
again, If they are different. 1t neans that we have
reached the farst non-uritable byte of henory (e,
ue're trypog to urrte o RAK that 1sa’1 there}. This
RAA bowndary value uill be stored 1 LUANEN.
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This schene atsumes that RAR u1ll almays be added in
a weltiple ef 2 2k ingresent, up 1o 3 B4 narinun
s1ze. The tuo byte urite and read 15 necessary

because if pe write just one byte to a ron-exastent
location and then immediately read it back, ue will
indeed read what ue just wurote, (even though there
was no RAN  there}, due to bus capacitance. for this
reasan, tuo different bytes tusi be uritten and read,
By canplenenting une of the bytes, we guarantee that
1f there 15 no RAH there {in rhich tase the tuo bytes
read would be idenfical], we s1i1ll write tuo
distinctly different bytes,

C) Clear RAM

Bfter deternining hou nuch REN ue have, we clear all
RAN fron 96D bytes before the anput buffer (RELINT)
10 the end of nenory [LHANEM), This saves individual
snitialization of gqlobal variables that are imitially
cleared.

D) Mahe sure buzzer is off

BitH0 in the Conparator Status Byle is cleared,
forcing the initial state of the buzzer to be off.

E} Build RON table

A table of enable addresses for all ROMs plugged in
(RONTRB) 1s created. Phe last three eatries in the
table are the internal XKangaroo ROMs: BASRON, RLTROA,
and hELRDA.

F} Initialize Resl Tare Clock snd Tine and Appainthent
variables

The Real Tine Clock (RTC} harduare 15 init:abized by
Writing a zero ta address FF3IH. 1he Tise and Ap-
pornthent variables, including the tlock rollever and
adjust factors are initialized. The rollover value 1%
uritten to the cowparator, and the conparator inter-
rupt 1% erabled.
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B) Set up pperating nodes

VERIFY Ox, BEEP 0N, and DEFRULT OH nodes are asserted
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by setting [RDSIS, BEEPDK, and DEFAUL to 1. The man-
ium  nunber  of bytes per track per card (FULTRK) ig
set to 650D. The display and primt mudths (PISPLH and
PRHTEN) are set 1o 320.

H) Enable the heyboard interrupt

The keybeard interrupt is snabled by setting bitd¥1 in
the Xeyboard Status Byte.

1

Initialize the imlertcepts to returms

there are ten intercepts in Kangaroo. These inter-
cepts are each B bytes long, and give the interceptor
2 chance to change the function of a particulir area
of code by causing the intercept to junp 1o an ad-
dress that the user has set up. The intercapts are
all 1mtialszed to returns.

S1x of the intercepts are executed in the nainfrana:

Intercept Location

KYIDLE heyboard interrupt service routine
PSTRAP lou power interrupt service routing
CHPINT conparaior interrupt strvice routine
THERR 1hage error processing

HPINTC card reader header processin

PILTRP HPIL frane sending routine [gILTRP is
also the HPIL interrupt service
routine)
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There are alsa four spare anlercepts, three of uhich
are 1nierrupt vectors:

Intercept Function Interrupt vector address
EXTRAH unused {not interrupt vettor}
SPARD bar code reader  vertor address OOORH
SPARY unused - vetior address 000EH
SPRRZ unused vector address 0010H

INPCHK, which 15 like a tuo-byte intercept vector in
the character editor, is initialized to the address
of & return,

3} Initialize the LCD globals

He now initialize the LCD glebaln. The width of the
LED {SI7512) is set 1o 32D, the leftnost LCD addrese
(MENAIN) to 80D, and  the righimost LCD addrecs (HAX-
fiAX) to 49D. The left edge of the 1D display windeu
{LCOWIR) and the LCD cursor position [LCOPIR} are set
to the far left edge of the LCD.

The right margin for input (ANARG) is set to §1D. The
pointer to the last character of input [OLOLSTY is
set 0 the start of the input buffer, signifying that
there hasn’t been any input yet. The flag DERD 1s set
to aonzero, signalling that ue nay purge the current
LCD line when we receive the next character.

K

-

Hake gsure the ¢ard reader is off
Five bytes of zeros Jare wriiten to the card reader
harduare [CRORDR) 1o nake sure the card reader is

of f. (Teo bytes are all that are necessary, the gther
three are uritten for coding conveniente.)
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L) Set the delay

The nachine DELAY is s2t to one-half second.

PPC

fl

Initialize nrscellaneows glohals

Ike HPIL glebals, GEVIR paraneters, and the randou
seed are aratialized, and STANDBY OFF node 15 as-
serted. [STARDBY OFF causes a HPIL tineout alter 10
geconds, and 3 nachine tineocut to deep sleep after 5
nrnutes of wmactivity.)

H} Set up lou pomer detect and enable global interrupts

Ue deternine af we have Milad or alkaline batteries
present (see KR'LDU), and set up the corresponding
Farst interrupt level. Ihe 1nitial interrupt level 1s
3.%5 volts 1f Milad batteries, and 3,10 wolts f
alkalines. (Kangarops plugged into the wall are
treated as havang MiCad batteries).

The global interrupts are enabled as we exit the lou
pover 1mtializalien rautine.

0) Create an enpty file systen

The GASYB/RETURH stack pointer {HKTRTH) and the ad-
dress of the lasl availahle byte of RAN {LRVAIL) are
set to the last byte of RAN. The LEEHAY for the R12
$1ack (the nininun  required distance From the botton
of the R12 stack fto the last available byte of RAN)
15 set to 576 hytes.

An enpty directory 1s created, and the follouing
globals are set to the First byte after the direcr-
fory:

FUUSER the botton of the environnent stack
FINARS the turrent envirenweni
HATREN the top of the environnent stack
105 the botton of the active RIZ stack
STSIZE the pointer 10 the statenent size
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P) Do the coldstart HRHDIO call

The HANOIG call V.(DLD 15 erecoted to grve plug-in

RONS a chante to do any extra imtialization they
night need.

@) Ask wser to set tine

A protected field tenplate as displayed for the user,
asking the user to 11l In day, date, and tiwa.

R) Set up sene initial files

Tha calculator progran (nane "taleprog’, type Basic)
is created. The environsent stach is mstialized,
creating an idle environnent for the calculator
variable file. This environnent remains in Kangaroo
until the next tine We coldstart.

The initial ‘uorkfile', (type Basic) is created, and
dade the current editfile and runfile. The current
line nunber s set to O.

The ‘iofile’, which is the sysien File for keeping
track of assagell infornation, is created and & dunny
record L3 inserted at line ¢ for data and read state-
Hents.

5) Set POR to 1

The POR bit in the P3SB is set to 1 so newi tine we
wake up w2 ugn't coldstart.

1) Go ta the node suitcher

Having finished our initialization, we junp to the
node suitcher with a JINEKY as the current key. The
node suttcher uill see 1he TINEKY and send us ta tine
noge, where ue'll display the tine for the user,
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Things done only at warestart

{Part1al imitialization)

R} Enable the sysien ROM

The first thing done by the warmstart code 13 fo
d1sahle all ROMs and then enable the systen ROM (RL-
YROR). Even though this is usually done earlier by
the 1initzal wakeup tode, ue need to do 11 agaim, in
case the initial makevp code mas mever axecuted. Yhis
tan ‘happen 1F ue have a comparator interrupt pending
uhile ue are trying to tell the hardusre to put us to
sleep. In this case, we uill imnediately start ex-
ecuting the warmstart code, without going to sieep
and waking up through the nakeup vector.

B) Pecide uho woke us wp

1f the ATTH hey woke us up, we. want to go to EDTT
npde when wue Funish  the warnstart, but af a3 con-
parator interrupt ubke ug wp, we want to 9o hack to
sleep. He determine which hind of uakeup this 1s by
cheching bitd  of the Keyboard Status Byte. This bit
upll be a 1 3f this as a conparater uskeup, and 2 0
1f 1t 15 an AYEN key wmakeup. He set up R25 with the
key that corcesponds 1o the node we want to end in,
ex1ther a HAPKEY For sleep node, or an EDITKY for EDIT
node .
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C) Check to see if RAN uas added or taken auay

The RAK bound s veconputed 1o see if RAM was added

or taken auay while we were aslesp. (For details of
this procedure, gses the coldstart section).

IF we have Jless RRN than when we uent to sleep, e
report  “ERROR: RAH 1= anvalid’, and coldstart
Kangaroo, since several of our necessary pointers
u1ll no longer be there.

D) Conpute the checksun

The checksun is conputed for the ancunt of RRA we had
shen pe uent to sleep, and conpared uith the theckeun
conputed before we went to sleep. IF the chechsuns
arg dafferent, we report "ERADR: RAM is invalad' and
coldstart Kangaroo.

If RAM was added, ue nove the upper nenory informa-
tion (the hytes that reside between LAVAIL and
LUANEN) to the new upper menory bounds. The global
pointers betusen LAVRIL and EWRMER are updated to
show the neéw addresses. {The new address = old ad-
dress 4 anount of RAN added).

E) Make sure the card reader is off, and clesr pending
key interrupts

The card reader s set 1o the off state by uriting
tuo bytes of O 1o the card reader harduare. finy
pending key interrupts are cleared by setting bitHl
of the Keyboard Status Byte.

f) furn on HPIL chip escillators if needed
If ue are in STANDRY OM node, the WPIL chip oscil-
latars need to ke turned on, This 18 deternired by

testing bithd of STAND?. If 1t is set, we inivtialize
the HPIL thip and turn on the osciliators.

b K&"HI
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G) Initialize intercepts and the LLD display

The intercepts are reinitialized te returns, the ECO

54

15 cleared, and the annunciators are redisplayed.

Initaalize 1ou battery detett sequence and enable
global ainterrupts

The batltery 1type 1is checked, and the appropriate
first amterrupt  level 15 set wp: 3.55% velis 1F HiCad
batterses, and 3.10 volts 1f alkalines.

The global interrupts are enahled at the end of the
You battery initralyzation.

1) Make a RON table

Nou ue sel up a table of all RRMs that are plugged
tn, mth the three systen ROFs (BASROR, RALFRDN, and
RELRON} last. He enable the ROM that uas emabled uhen
we uent to sleep, 1ssuing “ERROR: ROM missing' if it
15 no longer there,

1) I uakeup 15 From conparator, go to sleep machine
If the wakeup uas from the conparator, ue junp to the
sleep machine, uhere we will take rare of the taner
or appoantrent. See KR'BYE or KR™CHP for nore infor-
Hation aboud the conparator interrupl processing.

The rest of the 1mtaalization is done only For
waheups by the ATTN key.

X

Chech for LOCK passuard

1f the wser has required & LOX string, ve check to
see 1f 1t mas supplied. 1§ the first eight bytes of
the supplied passuprd do not tatch the expected pas-
suprd, we junp to the sleep nachine and put purselves
back to sleep. See XKR"LBE for nore anfornation on the
LOCK token.
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L) Check the HPIL Jopp

81187 1n PLSTAT 15 cleared. Phis bat 1s available for

plug-1n ROHs to set if they wuant us to do a HAKDI
call before sending any HPI1 frane out on the loop,
Clearing this byt prevents us fron doing these extra
HAHDI calis if the ROH that set the bit uas pulled
out while ue uere asleep.

If the user has assigned a DISPLRY 1§ device,
Kangaroo will gend every character the user iypes
around the HPIL loop. 1f any of the peripherals are
off, the Frarme u1ll never cgne back.

If the user tries to type on Kangaroo while the locp
18 dead, (uith a DISPLAY 1§ device assigned), there
Hill be exther a 10 second wait before Kangaroo gives
up and displays the 'Loop tameout’ error nessage (in
1he case bf STAMDAY DFF), or warse, Kangarso uill sit
there patiently uaiting forever for the frane to come
back {STRAHDBY ON).

Te prevent this fron happening, the 'test loop before
using' bit in PLSTAT 13 set st wnsheup. Thas uill
tause an IDY frane 1o be sent around the loop before
we try 1o use 11, Since the IDY frawes are
autoratically retransnitied by the HPIL chip hard-
uare, we can tell quickly 1f the loop is functional
or npt, upthou! naking the user wajt the tineout
peried.

If there are any DISPLAY IS devices assigned, an UN-
Listen frane is sent. This is a result of vsing the
gane HPIL subroutine for uakeup that ue use when ue
are going o sleep.

f1) Do the warnstart and volatile file HRNDIOD calls

The warnstart HRKGIO call (V.UARN) 15 done to give
plug-1n RORs & chance to do any warustart mnitializa-
tion. After polling all the RONHg with event V. MARM,
ue asseri binary node again, and do the velatile file
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HAKDIO call (V.VDLT) For each wvolatile file an the
directory. ¥ath wolatile file that does not set
HANDLD 15 purged. Riter checking akl the files 1n the
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directory, ue execute 3 return, which puts us back 1n
the node switcher. The node switcher will see the
EDITKY, and send us to EPIT node (unless & ter-
minating node switcher {TIMEKY, etc.) uas pressed
uhen entering the LOTK password, In ubich case ue
il go to  that node). Kangaroo is now fully awike
and ready For inmput,
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H) Globals used:

for worg infornation on the initialization of globals

0ol nentjoned here, use the cross-reference to locate
their initialization routines. Renenber that all
globals are set to zero when RAN ik cleared at cold-
start, so any globals that do not have initialization
routines uxll still be zero wntil chianged by the
user,

Caution: spne wariables are initialized in 8 byte
chunks, so the initialization routine for a specific
location nmay not be nentioned by that nane 1n  the
cross-referance, In thus case, the routines involving
the & bytes in front of 1t may also need to be
cheched.

I/0 addresses:

CRORDR FFOBH Cardreader Status 8yte

CRPSH FF8OH Conparator Status Syte

GINTDS FFO1H Global Interrupt Disable Adér
GIHIEN FFOOH Global Interrupt Enable Rddr
KEYSIS FFO2H Keyboard Status Byte

PSSB FF8en Pouer Supply Status Byte

RTC FF81H Real Tine Clock Status Byte

Hajor entry points:
KILLIT  in KR8Z2Z Reports RAH error, coldstarts
START  in XKR&INI  Coldstart code
START?  1n ¥REINT  Decides on warn or coldstart
STARFe  in KRSENE  Hardumare vectors here st wakeup
WAKEUP  in XR&ZZZ  Uarnstart code

Related routines:

LI 1n KRRIZZ  Start of the Steep machine
BYE. in KR&ZZZ  This will alse put us ta sleep
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Related docunents:

KR"PIL ) HPIL theery and irplenentation

PPC]

KR"LDX Inforpation about LOCK sequence
KR™CnPp Conparatar infornation

KR'THC Tine node 1nfornation

KR"HOT Intercepting Handi calls
KR™LOU Lou pouer detect infornation
Roo Chap ERS Infornation about the Keyhoard

Status Byte, Conparator Status
Byte, Power Supply Status Byte,
Aeal line Cloch Status Byte,
and Global Enable and Disable
addresses

Card Reader ERS The card reader harduare
HPIL chip ERS The HPIL chip harduare

Xangaroo Software ERS Hou the Kangaroo operating
systen uorks

Kangaroe Ouners’ Hanual  Hou Kangarco appesrs ta
1he user, Including a
table of teldstart and
uarnstart slates of
settable operating nodes,
such as DEFRULT ON/OFF
and PUIDTH.

Lex F1les for Kangaroe Hore on intercepting uirn
or coldstart Handy calls
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The Following are exanples of unallocated code fron the heart
of the kingarao.

1) R=12345

<Ftadry  [nane] <inteon-  [anteqer constamt] <stosvs
1" 20 N 1R 45 2391 Q8

2) Ak="fh'
cftstls> [mare] <’ed strr [string constant] <stost>
13 20 a1 96 02 66 63 o7
3) B-A
<fradr> [pane] <fisvi>  |nane] <stosv:
] 2042 N 204y 03
4} B3=A$
crtstls> [mame] <Ftstl> nane] <stost>
13 2 03 20 41 o7
&) A(1)=2
<gvadr+> [nane] <intcon> [integer constant] cavadri:
2 1 b] G100 % 09
cintcan>  [integer comstant]  cstosvy
1A 02 00 00 ]
&) A${1)="a"
oftstlsy [mane] <intrond> [integer constant] <1 dissub> ...
13 q} 1 0 00 i

<"ed str» [slrxng constant] <stost>
05 [ o7

7} B=B(1)

cFtadry
1

cavvall>
o8

[nare] <svadr> [nane] <intcon: [integer comstant] ...
1 3 00 0D

02 0 42 1A

Cstgsy
[}
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8) n$=68(1]

cftstls> [nane] <ststl> [nane] <amiconr [intger comstant])
13 41 03 2 42 11} 01 00 00
tsubst1y
10
2) B,B=4

citadrr [name] cftadr> {name] <intcon> [1mteger coastant] ...
" 20 41 n 20 42 iR o4 00 00

cstosvn>  <stosvio
14 14

10) As(4,6])="u"

cftstls> [name] cintcon>  finteger constant] <intcon> ...
1 H 1A 04 00 00 iR

[integer constant] <gubpt2> «"ed sir> [siring constant] <xtost>
06 00 00 1E 05 o177 or

11} IHSEGER 5,7
<integer> <ftsvly [nane] <ftsvi> [nane]
7F o1 05 o 20 54
tz) pIn B{3)

«din>  csyadr>  [mane] <intcon> [integer constant] cavvalls
&8 02 20 a2 b 03 00 00 op

13) pAIA 4, 1.0,7Fg",u1

<data> <intcony [1integer constant} <realcon> [real constant] ...
86 1R 01 00 00 2] 00 00 06 00 00 00 00 01

¢"ed 51> [string constamt] cun"ed str>  [string constant]
96 0z 6t 73 06 02 75 69

14) G0 O 200

<gate> [line nunber)
5R 00 02

15} IF X THEH 200

<ftsvl> [nane] <then> {lime nunher]
ol 20 5% 18 . o0 0.

16) IF N THER %=1

cFtsvl> [mame] <jFalsrr [rel junp] <Flader [name] ...
o1 20 58 18 OR 00 11 20 58

santcon>  [integer constant] <etosv>
1R 00 00 03

17) IF X THEN X=1 ELSE 200

<Ftevl fmame] -¢jfalsed (rel jusp] <Ftadr> [nane) ...
o1 <0 58 1% ab oo 58

4intcon? [integ;r constant] «<stosv> «<jrek> [rel jmp] ...
L] o1 00 &0 [+ [ 05 o0

<else junp> [line nunber}
1F 00 92

18} IF X THEN ¥=1 ELSE Y=2
cftpvl> [nare] <jfalsr> [rel jump]l <Ftadr» [name} ...
1] 20 63 18 ob oo n 20 B8
¢intcony [integer constant] ¢stosvs <jrel> [rel jmp) ...
1] o1 00 00 [ 1 9 R 00

<Fiadrs [nare] <intcon> [integer constant] <atosvy
1 05 1A 02 G0 00 OB

19} ON X GOTD 200,300,400

<f1svl> [nane] <ond cgoto> [line nuwber] <¢goto> ([line nunber] ...
00 07 58 on 0.

¢ w58 66 5

¢goto? {line nunber)
A oC 04

20} RENAHE TO *frog’

<*ed str>  [string constant] <noop to> <rename?
96 ¢4 66 72 6F €7 LB iE
21} COPY *toad' T0 *frog'

<"#d 5tr> [string constant] <'ed strs [string constam] ...
9% G4 74 6F 61 64 o6 04 66 72 6F 67

<nopp to> <copy*
Db T

22} EpIY TERY

ctexty cedita
52 R

23) E03F 'xenon” ,BASIC

<‘ed sird [string consiant] <basic> <edit>
9% 05 78 65 AE 6F &E 53

24) IHPUT A,B3

«THPUT > ftade> {nane} <anph>
241 Db

5F 11
1Fistl> {nane} canp$s ctaglthy
03 20 42 ES 19

25) INPUT *R=";A

ed str>  [string constant] <IHPUT» [nane] cimpH> ctailth
96 0z 41 1 SF 2041 bb 19

26) DISP A, RS

<disp>  «ftsvl> [nane] <¢printH,> ¢Fistl> [nawe} <print$;> <endprint:
56 01 20 1 33 [} 20NN R3 EC

27) LIST 10,20

<intcon>  [integer ¢onstant] tantcon> [1nteger constant] <ligt>
10 16 00 00 i[] 000 00 EL]

28) FOR I=2 70 172 SMEP 9

<lory  <ftader [mane] <anteony  finteger constamt] <stasv> ..,
B 1 20 49 0z 00 00 03

«nteony  [integer tonstant] <to> antconr {integer constant} ...
1 7300 00 L] ] 03 00 00

istep>
43

29) HEXT 1

«adr> [nanel <next>
11 20 49 8F

¥) ON ERROR BEEP @ BEEP

<on error’ (beep? <@> cheeps <inv rimy
a5 10

31} O ERROR GOSUB 100

<on error> cgosubr [line nunber) <inv rtny
4 58 o0 M ]

32} OH ERROR GOTO 100

<on errart cinv pap® <gote’ [line nurberl <inv rtn>
41 aC tA 00 0t 10

33} OH ERROR OH X GOSUB 100, 200

ton errary ¢Fesvyl> fnane) <on® tgosubr [line nunber} ¢gosub>...
41 ot 20 58 BR 58 o &8

{line nunber} <inv rtn»
00 02 Q

343 OH ERROR OH X GOTO 100,200

<on grror> ¢ftsvl? [nane] <inv pop> <on> <gotos [lime nunber] cgotes...
4 ac 66

41 [} 20 5 54 W 0

[lina nunber} ¢inv rtn>
] U]

35) OFF ERROR

<of f error:
42

36) ON TINERH1,1 BEEP & BEEP

anteond  Ivalue] <unteon> [value) <on tinerr <timer clear> ...
1R 01 01 60 90 4 ap

o 00 1A

<beepr <@> theep> Qinv rim
5 4 10

37) W TINERWK,X GOSbE 100

<«ftsvl> [nane} <Fisvl> [nane) ton timer> ctiner clears .,
o1 258 O 205 64 D

¢gosub> [line nunber] ¢inv rtn>
58 o0 0 ]

38) OH TIMERM{,1 GOTO 100

5A

cinteony  {value] cintcand [value] <on timers ctamer tlesr> ...
[2] 9D

L] 01 00 00 1A 0N

<inv pop> tgator [line nunber) <inv rin>
s SR 00 01 0
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39) ON TINERW1,Y OH X GOSUB 100,200

<intcom> [value] tintcony [value] <on tiner» <tmrgley <ftsvl> [nane] ...
I 00 W 0100 2] % or 2058

ton> <gosub> [line nunber] cgosubs [line nunber) <inv rtn:
6 58 o0 o 5B 00 02

40) OH TIRERHI, 1 DH K GOID 106,200

cintcons [valwe] <intcond [value] <on tiser: <twr clry <ftsvl> fnane] ...
1R 01 00 00 1[] 91 00 00 B4 1] o 0 58

<inv pops <on> cgote> [line nunber] <gotor [lime nunber] <inv rtny
§C 1] BA 00 01 58 00 02 10
41) OFF TINERNY
<intcon? [valee] <off timer>
11 01 00 00 65
A2) BEF FHALRA,BS{3Y)
«def Fa>  [fnnane} [rel jusp) [typefcount] fpart nane] [val patr] ...
87 20 &1 00 00 04 01 OB 00 00
[par2 nane] [length] [val pntr] {re} PCR}
0z A 05 00 [ ] 00 00

43) LET FHA =1 or FHA = 1

<let fn> or canv let fnx  <var type> [fnnane} <intcon> [value] ...
4 01 200N

61 n LI ]
store?
08
44} DISP ¥FHA(H,'HI'}
<disp> <antcony [value] ¢ str> [length] [value] <#fncail> ...
56 1A 010000 95 0z 48 49 16
[fonane] [parcnt] [parl type] [par2 type] <> <eol>
20 41 2 80 8 E? A2
45) DEF FHRS(R,B3$E3])

«def For [fonane) {rel jump] [typefcount] Ipart rane] [val pntr] ...
ar 20 a1 o0 00 [ 01 OR o0 00

[par2 nane) [length] [val pntr] [rel PCR]
02 BR 05 09 o0 00 o0 00

46) LET FURE = 1 or FKAE = 1

<let fm> or <inv let fnr  <var types [fonane] cintconr [value} ..
61 49 3 20 41 0 o0

cgtare>
o7

47) END DEF
<fn entd> [fnnane)
85 20 41
48) DISP FHAS(1,"HI%)
cdisp> cinteony [value] <" atr: [length] [value) <¥fmcall> ...
€6 A c1 0000 96 0; 48 49 7

[fnnane] [parent) [parl type] [par2 type] ¢33 ceol>
20 4 H & 1] A3 A2

NOMAS

NOt MAnufacturer Supported
reciplent agrees NOT to contact manufacturer

49) DEF FRA(A,BEL3]) = 1
¢def Fn>  [Fnnane) [rel jump] [typefcount] [par! nane) [val pntr] ...
20 a0 00 00 04 01 CA 00 00
{par2 nane} {length] [val pntr} [rel PLR] ¢intcont [value] ...
02 B8R o0 00 00 o0 00 n Q1 00 GO
ciny fn end> [fonane]
HF a1
50) DEF FHA$(R,B%[1)) = 'A*

«def Fn>  [fonane) [rel jump] [typeftount) [part mane] [val pntr] ...
87 20 10 00 00 o5 01 08 00 00

[par2 nane) [length] [val pntr] [rel BLRY < str> [lengthf ...
02 30 05 00 o 0 00 00 9% ol
[value] <t1inv fn ends [Fonane]
at AF 20 4
51) ASSIGNHE TO 'R

<inteony  [value] <’ed stry [length] [valuwe] <«10> <ASSIGHE>
1A 01 00 00 9 n 61 DB 2]

52) R3STGHHY TO *R*,TEXT

«nteony  {valu

e] c'ed stro [lengih] [value] <Y0» <TEXT> tASSIGHH>
00 00 96 L] L o 52 &0

53

RSSIGHMY 10 'R’ ,BASIC

anteon>  {value] <'ed strr [Fength] [valwe] +10v ¢BASIC» <ASSIGHH>
1A 01 00 02 96 01 [} DB 53 60

54

RISIGHMI TD *

<antconr  {value] <uned strs (length) [valwe] «T0> <ASSIGHH:
h 01 00 DG 06 Lui Fa be &

55) RESTORE

<RESTORE >
0

Sk

RESTORE 300 {tine nunber)

<RESTORE> <RESTBRE 10 line> <offset address of liner
0 bE

57

RESTDREHY

4inicon: (value] <RESTOREN>
1R o1 00 00 5E

58} RESTOREHY, 10
antcon»  [value] <cintcon>  [value]  <RESTOREW>
1R Ol 00 1A 10 o0 13
T
£8) READ A,RS

¢READ: <ftadr: [nane] <READ (KUn):> «<ftstlsy ([nane} <READS>
6E 1 Fo 23 13 43 01 £8

B0) READH1,2

¢intcont  [value] <intcon>  [value)  ¢READH:
H 01 06 00 1 0Z 00 D0 50

?

61) REACHI;R,AS

<imtcony [value] <RERDH> <senicelon: <¢Ftadrs [nane} <READ NUM>
" vocon % 27 n €6

cfistls> [mane] <READS>
13 430 EB
?

62) READHY,2;R,A%,A¢),A(,)

tintcons {value] cintcon> {value] <READ#> <aenicolon:
1 01 %0 ¢ 1R 02 00 00 50 27

<Ftadry {[nane] <RERD HUM» <ftstls> [nane] <RERD$>
n F 1] 13 43 01 ED

<1 din arrays [nane] <Readd Rrray> <2 din array? [nana) <Readh array?
F3 490 24 F4 49 ¢l 4

61} PRINTH1,2

cinteeny [value] <infcon» [value]  <PRINTH>  <Printh EOL>
1R 61 00 DO 1A 02 00 00 5C EC
T

£4) PRINTHI:A,A, 7, hi",A(),A(,)
¢intcony [value] <PRINM>  <eesicolons <ftsvly [nane]  <Printh ,»
iR Moo 5 27 0 F, 4]

estst]y [name]  4Printd ,> cintcom» [valua) <Printh ,>
03 430 F& R 07 00 DD [14]
¢'ed str> [tength) [valuel <PrintH ,» <t din arrayr [nane]
96 02 68 69 [31] F3 4901
Printd array> <Printh ,> <2 dim array> [nane] <Printdl arcay>
Fo 4 45 01 22

Printl ;> <Printd TOL>
EF 44

65) TRANSFORNM *§ile" INTO BASIL

¢sconst> <lpny  <stringy <basicy  <untor  ceronthd <ronds
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9% ] f1le 98 98 B4 0002

<transform>
1]

TOKER LIST

token 1 nane: cftsvly cuntanse: FTSVL parsetine: -
ases - takes: [nane]

exanples:

purpose:

OR1A FORAAT LIST
nane: [nane]

deconpiled fornat: 2 bytes of ascil being the name

conpiled fornat: again 2 byles of data but this time it is a -pointer
1o what is called the “nane forn” folloued by a 2 byte address.

in progran
f
|
| #ee-menee—- foevmcommmnvnaane +
“->! naneforn § rel val addr | in VPR
Hrmmrmmrm FECCERES |-==-=--= +
|
_____________________ ;
f
|
| #-emmmmmmme o +
T | value | in environnent
P, +

fn nane in progran

................ ,-» typefcount in def
|

{ (1n progssn)
|

4- -4 + +
-+| nanefors | {iangth({$)] ] val pntr | def pntr [ fn nane in VPR
H : M N H

*
[tengthi#)] | value | fn value
—-4----=--#  in Env,

——— g ——

4 N 4 +
| RTH | PCR | 105 | E.RNEA | CSTAY
+ ' 4 +

function pararater:

58

RAH/ROM CONSUNPITON TRBLE

In the follousng table N refers to the mumber of tines a variable
gr constant is referenced. L refers to the dinensioned length of the
string rather that 1ts actval length. This defaults to an incredible
32 bytes.

The anount of roen consumed can best be measured with the HEN
functien rather than using CAT. This is hecausz only that part of
the pregran labeled below under RON uxll appear in the file being
run, Uhat which x5 under RAN uill appear on the stack {not shown
in CAT}. 1If the progran 1s in ROR then the Follouing
table shous how nuch RAH and RON wil) be consuned by each varisble
type. If the progran is in RPN then then sane avount of newory will
be consuwed but all in RAN.

angunt of each

| |
| consunegd |
| RAR ROS | exatple inits for vars
-------- dmmmmmmmmm o $mmmm -
| const | © EL] |
REAL  4---en-- ]
| wvar | B IH+d | 10 X=3.14159 {948}
4-- + $oeeen .
| corst | © 4N |
INTEGER 4-- -=x~- ' i
| var | 3 34 | 10 =3 (9+1)
Hmmm b e $ommmm oo e
| eonst | 0 EN |
SHORT  4------- + 1
| war | % N+ | 10 ¥=3.14 (9+4)
| const | O (L+2)H i
STRING  #------- t }
{len=L) | var | Li2 IN+6 ) 10 X$="FROG* {9¢102}
e fmmmm e hmmmmm e m e mmm e mm e e mm

FOKEM [LRSS TABLES
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oglal

class roullne routine routine

-

INIROR INIRON *none*

¢ oL XAl XDALLY
1 FETVAR NALDL VDALOL
z BENCON BININT BININY
3 STOVAR WAL WALy
L CORST SKPLOH SKPCON
5 SCHST SKPLOR SKPLON
3 GFRCAL FHHCAL DALFHL
? JneLi LINEAL LINEDA

10 GOLIKE LINEAL LINEDA
11 JNPREL RELINP RELINP
12 BERDEF REFFN DALFN
13 FREND DEFEND DEFHDI
L] EXTRON ERON RONCLA
15 RESUD BPTION FRRET
16 FHRTH DEFEHD FRET
17 FHASGH FHASH FRRET
X RESHD SKPHXT SKPNKY

2t RESHD+ bIn bInd
14 RESHD+ SHORT SHORTD
a RESUD+ INT INTD
24 RESUD- conn LoD
5 EJtPd LIHERL RELMP

6 EINFR RELINP LINEDR
7 ULINY LIHEAL RELINP
o

» *nong* *ngnet
i PU= *none* *npnet
iz SUBSLR *none* *none*
3 DEFKY *nongt *nonet
n DINSUB Xnpne* *none*
35 PRMEQP *nonet *none*
36 PRINTS tnonet fronet
37 INPUT *npne* *none*
40 NSCRTH *nong* *none*
41 RESHD *npnet *npnet
42 NIsSE *nonet *none*
43 HSTOR *nonet *none*
a4 HSCRIK *ngnet *none*
45 PRTFUN *none* *nonet

46 $YSFUR *nonet fnongt
47 R3LRIR *nong* *none*

50 oMop Anpne* *none*
51 BINDP *npnet tnonet
52 UHOPS *none* *none*
53 BINOPE *none* *none*
54 BUEX *npngt *npngt
55 SYSFUM *none* *none*
56 SYSFHY *npnet Anone*

token deconpile allocate deallocate class desciption

RON CLASS > 56
EHD OF LINE

FETCH vREIABLE

BIH INTEGER

STORE VARTRBLE
HUR FLORT DR STR COHST
STRING CORST

USER FURCTION CALL
CORD JnP  LTINE W
G010 605uB

JHP REL

USER FN DEF

FHEND

ENT Ran

OPTION BRSE

USER FH RETURH

FN ASSIGH

=1}

ELSE JnPw
ELSE JnP REL
USTHG LINE &
i}

STORE

SUBSCR

DEF KEY

DIN SUBS

PRINT EOL

PRINT STUFF

INPUT uiufo a pronpt
INRED ERECUNE

DIHER RESERVED WORDS
NISC DUTPHT

AULTT SYORE

HISC IGHORE

PRINT FUNCTIONS
nuneric pseudo-function
Dumny

KU UNARRY BP

KU BINRRY 0P

SIR UMARY OP

SR BINARY OP

puhny

KU FUNLC

SIR FUNC

The Xangaroo Input Sof tuare
Jack fpplin IV
1:11 July 7, 1982

L]
0a0800aG000g0
0qogngeadeanoance
900a0an0o0sLoaeqa0anGaan

] £0d000400000G00G00000C0000
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Kangargo Input Softuare

KX

Kanaaros Tnput Sof tuare

42X Introduction *A*

In this paper, ue will distues Kangarao 1ngut. This uill
be divided into line input and character input. Line 1nput
ikl contern getting input & line at & tine. [haracter 1nput
uill concern single character input and heyboard routines.

Most users will sinply use line anput, Feu users have to
do character input.

Exanples of line input are:

£DIT node reading a lire,

Rppolntrent node reading a line.

Yirie nede reading a line.

R BASIC IWPYUT statenent reading a lame,

Exanples of tharacter input are:

The KEY$ funciion.

The PUT statenent, -

CAT ALL reading up and doun arrous.
Checking For the RTTH key.
ShiFt-RPPT 1n appointnent node,
Shift-fetch,

_3‘
Kangaroo Input Sof tuare
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*t4 The keyboard interrupt service routine 44

Relevant globals:
KEYHIF: The current key
SVCMRD: Bat zero 1% & validity flag for XEYHIN

Hhenever a key is hil, the keyhoard interrupts, Ihe in-
terrupt service routine iranslates the heycede to ASCILL
Then bit zero of SVLURD is chegked. If the bit 1sn*t wet,
then KEYHIT 18 undefined and 16 ready For a mew key. IF the
b1t s set, then KEYHIT already contains 4 panding key. In
this case, the new ey can only go anto XEYHET 1F 11's the
ATTN key, uhich has priority over all other keys. At any
rate, bit zero an SUWLURD 15 set to indicate that ue nou have
# pending hey.

KEYHIT nay be regarded ac a2 one-character stack of
pending heys. The systenm could have been designed so that
KEYHIY vas a larger stack (say it could hold 20 keys
pending} but 1t masn't.

fost oF the character routines access KEVHIT and SVCUSD,
and don’t speak to the keyboard If0 sddress at all. Thus,
the hardware interrupting I/0 address has been transforned
into a virtual heyboard, consisting of KEYHIT and SVECHRD,

Kangaroo Input Sof tuare

A44 Character routines *#%

AEIN?  See 1f the ATIR key ik pending

DEQUE  Elininate any pending key

GETCHR Maat for and eatfreturn 3 character

Liagd See 1F there’s a key pending

KEYSRV  Keyboard interrupt service routine

LEIGO  Uaxt for the user tp let go of the keyboard
PUIKEY MNake 3 key pending

SIGHIF  Hait for a *significant’ key, i.e., not leftfright arrou

VALIKY WMait for a key or tineout and return NAPKEY

RITH?: Calls KEY? to see if a key is pending. If a key is
pending, checks 1f it's the ATIN hey.

GEQUE: Clears bit 2ero in SVCURD. This “eats" the current
key if any exists,

GETCHR: Call HRITKY to vait For a key or timsout and then
talls DEQUE to eat the key.

KE¥7: Chechs bit 7zerc in SVCMRD o see if 2 key is
pending. Doesa't eat the key,

KEYSRY: Xeyboard interrupt service routine. Called only
by 1he harduare at interrupt tikg. Translates the key to
RSCII and renders it pending.

LETG0: Waits for the user 10 let go of & key. Then calls
DEQUE to elinemate the key.

PUYIKEY: Renders the given ey pendmg by putting it into
KEYHIT and setting bit zaro in SVCHRD.

SIGNIF: An extension of HAIIKY that handles certain keys
internally. Calls UALTKY to get a hey. IF that key 1s one of
a sel {leftfright arrou, shift-fetch, etc.] it handles the
key and goes 1o get annther,

HUAITKY: Wait For the wser to hit & key or tineowt. If
KEY? returns true wuithin the countdoun pertod, return that
key, If ue count doun, return the NAPKEY unless STAHDBY K.
If SIRMDBY OM, don't ever time out, just wart for a key hat,

5.
Kangarop Input Softuare
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A4 gyervien of line 1nput 34

ALl line input 1s done through GEILN. GETLH has nany
shell routynes, suth as GET(MA, GEVREP, GEVIER, etc.
Curaously enough, GETLN perferns both amput and output. It
both sets op the 1atial tenplate (say 1n appointinant node)
and reads the input line,

BETLK reads characters and feeds then to CREGET (the
character edytor ). CHERIT performs editting functions i1 the
%eys are special {like BS} or just echos then and puts then
an IRPBUF {the 1nput buffer}. CHEDIT returns a flag 1f the
key 1% a "termnator” {CR,APP1,AETH, etc.) that telis GETLH
te exit.

Sone versions of GETLN {GEYIEM, GETTER, etc.) alse set
SHIELD. SHIELD 15 a 96-by! protectyon tenplate ihat corres-

ponds to INPBUF. CHEDIT considers a posation 1n IMPAUF
protected 1f 1he corresponding bit an SHIELD 1s set.

Kingaroo Input Softuare

Here*s a diaqram of GETLM:

HP-75C Descriptien

L el Cmmmmeme
|
b et et +
| furn on turser ]
. '
|
| Liet a character 1
|
] Turn off cursor ]

x x
L] * yes
* Terninator? A----y—e-en
& ]
* B

Kangaroo Input Sof tware

and Entry Points

PPC



*% fine anput routines A4

EETER  Read a lime

GET.IN Eall GETIN with default paraneters

GETREP Eall GETLH, report errors

GETTER S$et up protection tenplate, call GETIN

GETTEM Call GETTER, return status describing terninator
SETLIN Set up an anitial Jine

BLINP  Blank out the input buffer
CHEDIT Character editor

1/R0FF  Disable Insert/Replace mode

[ Go left one character

LII? Is the literalize Flag set?
HULDLD Reset the old line length

FA Go right one character

SHELD? Do we have a protection shield?
SHFET  Display the error buffer

BETLH: Read a line. [alls SETLIH to set up the imitaal
tenplate, then calls GETCHR to get keys and CHEDIT to
process then. Uhen CHEDIT sagnsls that a1 got a terminator,
GETLH exyts.

GET.IN: (all GETIN  with default paraneters, These
paranaters specify me 1n1taal input and mormal cursor place-
nent.

GETREP: Call REPORT te report any ercors, call GETLN,
call REPORT again, and clear out SHIELD.

GETER: Sets wp SHIELD attarding to the pretection ten-
plate poynted 1o by R2, and calls GETREP.

GETTEN: Sets IMPCHK to the address of the input cheching
routine supplied in R44. Calls GETIER to set up SHIFLD and
get anprt (reporting errors). Clears the input check, Sets
the status flags according Ao the input ferminator, 1.2., IR
is set tf the terminator 1s the (LR key.

SEELIH: Sets wp the anitial lime for GETLH. This line
uould contain, say, the APPT tenplate or the avte line
nuaber,

BLIAP: Blanks out the input buffer.

CHEDIT: Character editor. This handles input heys and
processes then. Hornal heys, such as "R, are echoed and
placed 1nto IHPBUF. Terntnator keys, such as CR or FETCH,
are flagged and returmed. Ediatting heys, such as BACK, are

I/ROFF;  Turns imsert mode off by clearing I/RFLG and
sending the appropriate escape sequentes to the display
devices.

LA: Go left ane character. This is the sperial character
routine for the left arrou,

LIT?: See 1F the literalize flag JOUSTSQ is set. JUSISD
gets set by shaft-1/R. LII? clears JUSISO and returns jts
previpus state.

HULOLD: Clwar out the previous input length OLDLST.
OLDLST is looked at by CHTL-FETCH to determine how long the
previous input line was. BLINP calis KULDLD.

RA: Go right ene character., This is the mpecial character
routine for the right arrow.

SHELD?: See if SHIELD is set at all, that is, ie any
character position protected.

SHFET: The code for the shift-FETCH key. This looks at
OLDLST to deternine wuhat the old input length ie, and calls
SETLIN to set up the old input.

-§- -5-
Kangaroe Input Softuare Kangarco Input Softuare
processed each according to its function.
*3 Gther docungnts 24
AS"KEY by Seth D. Alford & Jack Rpplan IV
This explawns the heyboard hardnare and softuare transhatipa.
IRTERPRETER

Gary K. {utler

2:¢1 PNOTHU., 15 JULY, 1932

! .
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Interpreter

| 1 i
| INIERPRETER } CHAPIER 1 E
1

1.t INIRODUETION

The interpreter loop processes the next token {From the
token strean pointed 1o by R10),and passes control 1o the
runtine code for the particular token. When the runtire code
has been executed, control returns to the interpreter loop,
uhich eyther processes the amct token, or, iF flagged, returng
control to the executive loop.

A token is 3 nuneric value representing a position or
cank 1 a table of addresses.  the procedurs enacted By the
rnterpreter 1o initiate the runtinme code For each token 15 as
follous:

The token value 15 douvbled, creating an offset into the
table.

This offset is added to the base address of the tible
which yields the appropriate runtine zddress.

fla andexed subrouting Jusp to this address begins  the

erecution,
RURTINE

RBDRESS TRGBLE RURTIRE ROUTIWES

[ — *

ADDR 1 |

| |

------------------------ + 1 1
| (Token*?}sBase Address f—----—- »] RBOR  |---———- | Start of 1
| Runtine |

1 1

RDDR + +

| N

This procedure is for system tokens. To process external tokens
{1.e. feon plug-km ROMs) the interpreter First processes the systen
1oken, B4h ([ext RON token). The tokeo, B4h, 1s first doubled, then

2:21 P THY,, 35 July, 1982

Interpreter

added to the base address of the Systen Table and the runtine address
for Bdh is located. This runtime routine takes the next tuo hytes in
the token strean as an extermal RON nusker and enabies that KON an the
surtching posetran. The fellowing byte in the strean ks Interpreted
a5 the Jctual tokem, The token, in turn, 15 doubled and added to the
base of the External RGH Eable thus ebtaiming the location of the
funtine routine.

The high order bit, hit 7 jn RE7 is wet to Flag stall status.

This inplies an end of token stresn, &n error has been set or the
attentian key bas been hit. Rfter each nuntine routine has been
execated, R17 is tested. If R17 is positive {inplying the upper Bit
is rot set) then the Joop contanves. If RI? it negative then any
pending errors are reported and control is passed back to the
exzcutive loop.

NOMAS

NOt MAnufacturer Suppoeried
reciplent szrees NOT to contact manufacturer

2:21 P THUL, 15 JULY, 1982
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1.2  FLOO DIAGRANS

R -

.
| INTERPRETER |
»

R ' R 3
| set basic |
| PE {R10} |}

+

{release tenp. |
| menmory
L R L]
le
N —#
{1 getnext
|systen token {

sl Rt ]

{ for offset |

D Ry Y
|
Bl Loy Y
1 add 10 base |
{ address of |
Jruntiee table|
L et
1
LR e EEEEEEY 3
1 get runtine |
{address  Fron]
t  table 1

L Rt 3

v 3 1 I T

4
1 IS8 W20 [—-->| bat 7 of R17 set j----3] stop §
* 2

|
------------- 3 L ettt T -

2:21 PO THYL, 15 JUty, 1982

Interpreter

Tsble of Contents

t IHTERPRETER . . . . . . . 1
1.1 IHIRDDUCEION .
1.2 FROUDIAGRAAS . . . . . . . . o o v i s s a an s P |
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Interpreter

Keyboard Translation
for Kangaroo

Seth D. Alford
Jack Rpplin J¥
May 11, 1932

HP Eonfidentsal

Keyboard Translation
Seth D. Rlford

Jack Rpplan IV

flay 11, 1982

EHAPTER 1

Introduciion

The HP-75 (Kangargo} epnnunitates with the heyboard via
the Roo chip.  The Roo chip reports which hey the user
presses on the keyboard in terts of an  infernal keycode,
The JRanslate KEY (JRKEY) routine translates this internal
heycode into RSCIT For use by the rest of the Kangaroo
operating systen.

KP Confidential

Keybpard Jeanslation
Seth D. Alford

Jack Applin IV

tlay 11, 1982

CHAPTER 2

Keycodes fron the Roo [hp

The Roo chip produces 8 bit key codes according ta the
rou and colunn of the keystiroke, See the keybcard scan
layout, attached. for which keys are on vhich rous and
colunns.  B7-6 give the column and §4-1 give the rou. BO 53
aluays high {always 1,) The encoding 1s shoun beliou.

B7 86 95 Column B B} BZ B Rou
1 1 1 1 § 1 1 Ko
i1 o 8] Q ] 1 1 R
0 1 €2 1 1 0 0 R2
T 0 0 3 o 1 0 0 K3
¢t 1 2] 1 ¢ 0 0 R4
o 1 ] [a} o 0 0 0 RS
0 0 1 [£] 1 ¥ 1 0 1]
¢ 6 o cr ¢ ot 1 0 R7

1 ¢ 1 0 RE

L] o 1 0 R9

fucept for control and shift, each key corresponds to a
unique keycode, but all possible heycodes are notl used,
Uhether cantrol and/er shiFt are depressed 1s reported in
the keyhoard status byte. R an mxanple, the keycode For
"R" 35 reported by the Roo chip 1s 10011001 binary.

HP [onfidential
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Keyboard Translation
Seth D. Rlferd

Jack Rpphin IV

hay 11, 1982

THAPTER 1

Hau TRKEY Uprks

3.1 The RAUHUN Table

TRKEY uses the keycode reported by the Roo chip. Since
B0 1s always 1, the register containing the keycode 15 right
shifted one bit. This value is used as an index 1n1o the
RAUHUM  takle: based on the index a vilue Fron the table is
obtained. The RAUNGH table yields 3 classes of keys: non~
ASCII, alphabetic, and regular ASLIE.  Hon-ASCIT keys have
values greater than or egual 1o 928, and include [RTIN],
[LOCK), [FINE}, and so Forth. Regular ASCII contain the
rest of the ASLIE keys, such as *,8,-, and so forth. The
RAUHUN table also contains dunny no-6p entries which are
denoted by FF. These entiries are not used and nerely exist
as padding.

3.2 Uhat is Done uith the Value

Hon-ASCIT keys are handled at the habel HOHRSC. Here the
tontrol and shift bats of the heyeode sre set.

Rlphabetic keys are handled at the label ISALFA. The
Youercase letter returned Frow RAUNUN has  its shift or con-
trol bits set depending on the value s EAPLEK and uhether
the shift or control keys vere depressed. The ISALFA
routine falls inte nuneric pad processing.

Hunerse pad processing proceeds 1F the value in CAPLOK is
equal to KY.PAD.  The translation table FADTAL contains
values For louercase letters Ffollowed by their nuneric
value. If the value cannot be found in the PRBTBYL then the
BEEPKY 15 returned.

Regqular RASCIT keys are processed at the label REGRST
using values fron the KEYTRB table. KEYTRD crontains
triples. Lach triple consists of the normal forn of a hey,
the shifted Torm of the key, and the control forn of the

HP Confadential
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Keyboard Tramslation
Seth b, Riford

Jack Rpplin TV

fay 11, 1982

key. 3hift and control are made eguivalent to contral. The
index for the MEYTAB as obtained by nultiplying the value
from RAUHUN by 3. This walue is then increnented by ¥ or 2
depending on whether shift or coatrol respeclively uere
pressed.

KPF Confidentaal

Keyboard Translation
Seth D. Alford

Jack Applin I¥

May 11, 1982

(HAPTER 4

Flouchart

The Ffollowing flouchart graphically sheus how TRKEY
HOrks .

EA R A A
*ostert *
EAE KA

v
I EEEERE]
Generate an
1ndex intg
RAUNUN,  Get
the nurber at
the i1ndex,
At AARX
]

v
E

g &

Eoar ko

* non RSCIL A-vosmomroomm oo
o7k

PR EE R R
L

FI Y
A

I
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Keyboard Yranslation Keyboard Translation
Seth D. Alford Seth D, flford
Jath Applin I¥ Jack fApplin IV
Kay 1, 1982 hay 11, 1982
I 1 CHAPTER &
v v
’ ERE AN Globals Used
g * * Set the ‘
oy Ay * ¢ontro} and %
*uithan al- #--——- * shift bits, * Global Type Usage
*phabet-* 1 R E AR R R K G - -
ticst | i
r 1 v APPTKY  EQU Value For [APPT] hey
1N 1 LRI ATTHKY  £QU Value for [ATTH] hey
v v A end * BEEPKY  EQU Value For beep key
EEEEEENE A AN E B AR Hd AR BS EGU Valuve For backspace
* Generate an  * A Look at {APLOX* CAPLOK  DRG Keyboard status: shift lpck or nuneric pad
* index e * 2 and thift 10 * CLRKEY  EQUF Value For [CLR] key
* KEYTAB and  * * capitalize or * R EQF Value for carriage return
" get the hey. * " set the DEIKEY EQU Value For [DEL) key
a * * tontrol bit, * DOUNKY  EQU Yalue For [ ¥ ] key
AA R DA A Ak A R EAARD EOITKY  EQY Value For [EDIT] key
1 1 ESC EQU Value For escape key
| ¥ FTCHKY  EQU Value For [FET) key
| * I/RREY  EQU Value for [I/R] key
v LI KEYSTS  DAP I/0 address for keyboard
HAaa Sprocess® Y KY.PRD  EQU Value xn CAPLOK when in numeric pad node
toend W * pumerit Fe--o---ea-e-- I KYIDLE  DAD Keyboard intercept locatipn
kA8 AA *heypad * v LEFTKY  EQU Value For [1-~] key
raa R R LOCKKY  EQU Value For [10CK] key
* & ook 1m PADTHLY RGHIKY  EDY Value For [--»} key
IH ® far letter to * RUNKEY  EQU VYalue For [RUN] key
1 * punber trans- R TABKEY  EQU Value for tab key
1 * latzon, If FINEKY  EOU Value for [TIRE] key
1 * not there then* UPKEY EQU Value For [ * } key
1 * return BEEPKY.®
l LR T NN )
I I
] v
1 REER
—————————————— ' end M
¥4k od o
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Keyboard Translation
Seth D, Alford

Jack Rpplin TV

fay 11, 1982

CHAPTER 6

Conclusione
He would recconend that the keyboard translation be done
by the harduare in future products.  Heyboard translaticn
occupies  appro’inately 300 bytes of malnfrane code. This
space could bR used elseubere, If the nainfrane software

required additional freedod 10 reassign heys 1t could per-
forn the additional translation,

W# Confidantial
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Keyboard Translation
Seth 0. Alford
Jack Applan IV
hay 11, 1982
CHAPTER 7

References
1. Rao Lhip ERS

2. KR/GLD (Kangaroo global file)
3. KR/KEY (location of TRKEY)
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LLD Driver Softuare

CHAPTER 1

Introductron

This decunent uill deseribe the LLD driver softuare for
the HP-?S (Kangaroo). It wmall describe its character set,
hou 3t s¢rokls, hou at responds 1o escape sequences, and
what specxal characters Lt responds to, It will describe
hou the annunciatars worh.

It w1ll also describe the behavior of the physical LCD,
as nuch as is necessary.

LD briver Softuare

CHRPTER 2

Description of the physical LCD
2.1 General layout of the physical LD

position B0 position 4%
|

v v

{ABCDEFGHIJKLHHOPORS TUVURYZ785012 |

BATT  ERROR PRGH  RPPT

The LCD consists of 81 addressable positians.

Rddresses 80-49 are the LD window. This contains
charactars.

Rddress 4B 1s the lefi annunciator pair. Tt contains the
BATT and ERRDR annunclator pair.

Address 47 s the raght annunciator pair. It contains
the PRGN and RPPT annunciator pair.

Address 1 is a dunny position. [If the cursor is written
to thas [or aay other position 1¢X<46) then the cursor is
effectively ofF, it does not appear.

fiddress 0, if uritten e, copies its data to all pesi-
tions, MWriting a blank to location 0 1s a good way to
quickly clear the LCB. BOF course, this data 15 also copled
te the annuncaator positicns. A blank happens to clear the
annuncLators.  Other characters night set or clear the an-
nunciators, based on the shape of those characters. See
'The Rnnunciators' belou.

66
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2.2 Reading stalus

Uhen reading fros the LCD  1/0 address {FFFL), onty the
lou-order bit of the status 1s used. It 1s | uhen the LCD
is buey wuriting the previous data, © uhen the (D 15 ready
to accept data, The rewtine LCDRDY maits for the LCD %o he
ready to accept data by maiting for that bat to clear.

2.3 Sending position only

Uhern a single byte 15 written to the L 170 address
(FFFLY), the value of the byte indicates nhere the cursor is
1o go. Mriting 80 decinal, for anstance, wpil] send the cur-
sor te the leftmost position of the display. Writing 1 wall
send the cursor to positien 1, uhich will not be displayed
and hence the (ursor 1 effectively off. Rctually, any
position fron 1-46 w1l de for ths purpose, but position §
has the least chance pf being used if the L 15 widened to
wore then 32 characters.

VARNING

Hever urite 1o any position grester than 80 (the
leftnost position) as thas will cauvse the LCD
stanning harduare to latch up.

The high b1t of the address 1s ysed 19 1ndicate the cur-
sor type, If the bugh bat 1s off, the ansert (arrou) cursor
ts used. 1f the hagh b1t 1s on, the replace fhox) cursor 23
used.

LCD Driver Softuare

2.4 Sending position and data

Hhen tuo bytes are written to the LCD I/0 address (FFFC),
this 1ndicates both pesition and data. lhe First byte an-
dicates position and cursor type, A&s described in  the
previous section. The second byte indicates the data to
place at that position. If the hagh bit of the data is set,
the character il be underlined.

2.5 %he annunciators

There are 1us annuncia1or pairs, the BATT/ERROR pair and
the PRGH/APPT pair.  The BATT/ERROR a5 in position 4B, and
the PRGH/RPPT pair 1s in position 47. Ihe fact that the an-
nunciators are paired nakes then difficult to nanipulate,
The left annuncaator of the pair is keyed to the lower-left
segnent. The right annunciator of the pair 1s keyed 1o ihe
lower-right seguent. Hence, the follouing procedure nust he
used:

To activate only the left annunciater:  write 3 'p’
To actavate only the right annunciator: write 3 'q'
To activate neither annunciator: urite a '’
To activate both annunciators: write & '’

Other ctharacters can he used, of course. For instarce, &
dash could be used anstead of a blank since 1t activates
reilher of the louer cerners. Houever, the charactsrs used
geened to have the best chance of surviving changes in the
character set. For exanple, a "g" was fomerly used instead
of a 'qg’, but then the descender on the 'g* was changed so
it didn't activate the loues-right seguent,
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2.6 The character set

For the nost pari, the character set corresponds to the
RSCII character eet. The characters 0-31, the ctontrol
characters, display a  bonch of strange characters,
Character 126 displays the insert curser. Character 127
dasplays the replace curser. Any character fren 128-258
displays the corresponding character fron 0-127 axcept un-
derlined.

To get the correct ASCIT set for characters 526 and 127,

the softuare has to do translition of characters an putput,
See the section on "Character translation" that follous.

NOMAS

NOt MAnufacturer Supported

reciplent agrees NOT to contact manufacturer

1CD Driver Software

CHAPTER A

Description of the virtwal LCD

3.1 CGenera] description

The virtual LCD is a thing of both softuare and harduars,
Uhen I speak of zending sonething to the vartual LED, T mean
it 15 sent to the LCD driver softuare which nanipulates it
and then sends stuff to the LCD hardware.

THE VIRTUAL LED

«= 96 tharacter pide buffer --

4-- 32 character wide window ~=»

The virtual LCD consicds of a 32 character uindow into a
86 tharacter urde buffer. The sindaw is aluays wathin the
buffer.  The cursor 1s aleays within the window. (Except,
of rourse, when the tursor's ofF.} (Kell, not really, See
'The Earthquake problen' below, )

The uindou noves uhenever the tursor “bunps" against it.
For instance, af the cursor is at the 3Z2nd position of the
windoy, and a norsal character is sent, the windou will be
forced 10 nove foruard one position te keeép up uith the cur-
sor. OF course, if the cursor {and hence the uindou) was
already at the far right end of the buffer, then the
charatter utll be rejected. Sinilarly, BS charicters nove
the uandou back 1f they bunp against it.

?
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3.2 Special characters

The followany are the only special characters the virtual
LCD recognizes. R1L other characters (even 1f control
charatters) are sinply displayed, perhaps as Greek or other
strange synbols.

The special characters are:
1. B3: backspace

CR: carriage return

-

Wz dime feed

4. ESC: escape

V. B3 causes the cursor 1o go left one space. IF this
would cause us to go too Far left, the BS 15 19-
nored. 11 this would nove the cursor cutside the
windou, then the window 15 noved.

2. (R tauses the cursor 16 g0 to the far left position,
This will nove the uindou to the far left.

3. LF cauges the current line te be “dead’ by selling
the DERD flag. This causes the Jine to be cleared
uhen the next character 1s semt to lhe LCD. Also,
LF warts the cyrrent DELRY rate.

4, ESC warks the start of #n escape sequence. It setls
the flag {LDESC to indicate thas so the code wuall
treat the next character specially.

HOTE

There 15 no "neuline™ character An Kangares. The
(R/LF sequente serves lhat purpase.

HP-75
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3.3 Escape sequences

Except for ESC X, all recognized escape sequences are twa
characters,  The second character nust be upper case. Un-
recognized sscape sequences (ESC A, say) are ignored.

1. ESL C: qo foruard

2. ESL D: bachuard

3. EST E: hone, clear

4. ESC B: go to lefy of display
6. ESL H: hone cursor

6. ESL J: clear to end of screen
7. ESC X: clear to end of line
8. ESC D: delete with wraparound
%, ESC P: delete withowt wraparound
16, ESC <z cursor off

1. ESC »: cursor on

12, ESC X: cursor addressing

1. ESC C: go foruard. IF this would cause the cursor
10 nove putside the huffer, then 11 15 1gnored, If
this would cause the cursor 1o nove outside the cur-
rent uindou, then the wandou 15 noved Forvard.

2. ESC D: go bachuard. Just like BS.

3. ESCE: home and tlear. This resets the LD, It
resets the cursor and windou positions 1o the far
left.

4. ESCG: go to far left. Just like CR.

5. ESC H: hone tursor, Jusy like (R,

Description and Entry Points
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6. ESEJ: clear %o end oF gcreen. Clears the display
9
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and bulfer fron the current position to the end.
?. €S0 K: clear to end of line. Just like ESC J

§. E3E D: delete with wraparound. Delete the current
character, moving 1n characters fron the right over
it. .

9. ESL P: delete without uraparownd. Just like ESC 0.
1. E3C «z  turn the cursor off.
1. ESC »: turn the curser on.

12. ESC X <colenn> ¢rour, Go to the gaven <colunnd.
The <rou> 13 agnored, and as included only for con-
patability uyth other devices. The wolurn>  and
<rgu> are  one-byte banary quantities uxth only the
First five bits (possible value -1} regarded. The
window 15 placed at the bequeming of the buffer,
even tf this 1¢ not absolutely requred By the
colunn given,

10
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CHAPTER 4

Implenantation

4,1 Trip through the LD softuare

In this section, we will describe the path of a typical
character as it travels through the LC® driver software.

4.%.1 Check CREST For ESC X <columny ¢row

EREST is the flag that says if we’re currently in an
ESC X ¢colunn> <row> sequence, the only #ccape sequence
that’s ever two tharacters,

If GCREST="C", then the <column® is ewpected next. Tha
inconang character s tahen, reduced nod 32, and placed as
the current cursor position. The vindou 13 forced 1o the
leftnost position.

If CREST="R*, then the <row> 13 ewpected next. The in-
coning character is ignored, and CREST is set to zero 1o an-
dicate the end of 1his sequence,

4.1.2 Eheck for a DEAD line

IF BEAD is set, then the current line 1s dead. If so, we
clear DERD and clear the (LD, DEAD uas set when the
previous LF cane by,

4.1.3 Are ue part of an escape sequence?

IF LCDESC is set, then the previous character Was an
escape.  IF sp, ue take the incomeng character and losk it
up in the table of escape sequences. IF it’s found, we
trangfFer 1o the appropriate routine and exit. If it’s not
found, the character is ignored.

4.1.4 fre ur a special character?

11
D Driver Softuare

The 1inconing tharacter 1s searched for 1n the table of
spec12f characters. If 1t’s Found, us transfer to the ap-
propriate routine and exit.

4.1.5 Assure that ue're uvithin the utndoy

IMPIND is called to assure that the cursor [posnted to by
{CEPIR) 15 within the windon [pomted ta by 1C0UIN)}.  See
the secticn on “The Earthguake preblen’ that Follows.

4.1.6 BRpply character translation

The intoring character 18 searched for i1n the transiation
table TRRNSY. 1F 1t is Found, we translate 1t to the paral-
lel eharacter an TRANSZ.

4.1.7 Set tETSEE

Since we knpu that the incoming character 15 a normal
character, we cali DOSEE to set the LEVSEE f}aj. This flag
1s interrogated by the HANG routine so that BASIC can pause
1o allow the user to vies previous output. HANG clears the
LETSEE Flag by catling UNSEE.

4_1.8 Urite character 1n insert or replace node

Based on IFRFLG, uwe erther call CH2ULD to display the
character an replace  node, or INSCHR to display the
character yn insert node,

4.1.8.1 Hrite charatter in 1nsert mode

All the characters to the right of the current position
are noved over ene 1o the right.  The Inconing charcter 38
nserted at the current position, and the 1EDPTR 15 woved up
by one. Hote that aF thas nenld cause LCOPIR 10 be outside

the current windou, the pindou is HOT noved nos, The cur-
rent uindon is then uritien out to the LCD with PUTUIN. See

12
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the section on *The Earthquake problen” that follows.

4.1.8.2 Urite character in replace node

The inconing character is placed into the buffer, LCOBUF,
snd LCDPTR 1s updated. The inconing character is mritten to
the LCO. MHote that 1f this upuld cause L{BPIR to be quiside
the current mndow, 1he pindou is HOT noved mou. See the
section en "The Earthquake problen’ that Follows.

4.1.9 Display the cursor

CURSE? is called to display the cursor. X COURSCR is
not  set, then po cursor s displayed. IF [URSOR 1s set,
then the cursor is displayed according to TfRFLG, uhich says
uhether ue’re in Lnsert or replace node.

HP-75C Description and Entry Points
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4.2 Fleuchart | I
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|
foramany |
) START | .
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i *  |CDESC * yes
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* E ] ] |
* o oyes L |
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2 4 | L ]
* B 1 | Lock up routine |
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[ 1 |
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| | @et ¢colowns, | 4 peeesecesemeeneee
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[ e P + | Lock up routine |
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|
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|
|
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[ - -4
|Apply character translation]
b ———— + 4.3 The Farthquake problan

Replace *  Uhat X insert
[ hode? Lt ]
* *

I |

I * * |

| v ]

t * 1
Fommmmemmmm e eo ] o e [
| Urate character | | Urite character ]
| 1n replace node | | 1n 1nsert node |
D et 4 Homm e '

| |

| 1

ST [ S Lrmem—nmn +

|
|
[ ] |
| E J-mmen v
P | I
|
|
R T +
f Bitplay the cursor |
___________________________ +
1
$-omomp
| ExX11 |
O el ]

The earthquake probles used to occur uhen a 32 character
line uas written to the ICD. WBhen the 32nd charatier was
uritten, the wuindou uas noved 1o the right and re-trans-
titted,  Then CR/LF uas gent, The CR caused the window to
be at the far left and re-transmitted. Visually, the dis-
piay had guivered, Hence, the earihquake.

The soiution te this problen was to not nove the windon
until the next “nornal™ character cones along. Hente, when
the J32nd character was written, the windos was HOT re-trans-
Hitted because the wuindew wasn't noved. Then, uhen thae
CRfLF vas sent, the viadou uas set to the Far left, Sinee
the uindou rever noved, nc earthquake problen.
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4.4 Quack list of globals

Here 15 3 list of the LID globals:

AHNFLG : Annunciator status

CREST : Status of ESC I Lolumn Ron

CURSOR : Uhether carsor 1§ onfoff

OEAD  : Uhether current line is to be cleared
QELRY @ Current BELAY count

I/RFLG : Insert/Replate node

INPIR : Pointer inte input buffer

ERSTCH : Pointer to Jast character in input buffer
LCDBUF : LCD buffer

ECDESC : Flag if ESC has been seen

LCDOFF : LCD owtput disabled

ECOPIR @ Lurrent cursor position yn LEDBUF
LLDUIN : Turrent window positien in LCOBUF
LETSEE : e have displayed a noernal character
RAKIAX : Address of Far right LCD position
HIKAIH : Rddress of far left LCD positiom
SIIS17 : Wsdth of LOB

1ED Driver Softuare

4.5 Detapled 1ist of globals

--= AHHFLG ---
Statug of annunciaters.

ARHFLG Bit 3 @ battery annungiator
ENNFLG bit 2 : errar annuaciator
AHHFLG bit 1 : progran annunciator
AHHFLG bit © : errof annunciatos

--- CREST -—-

Status of ESC X {olunn Rou escape sequence.

If CRESE=C, then we are not in the sequence.

IF CRES¥="L’, than the Coluvnn is expected next.

If CRESI="R", then the Rou is expected next.

Lhen wup've Just seen the ESC, ue don't knpouw what Kind of
t5Cape sequence ud're in, B6 just LCDESC is met,

-~ CURSOR ---

Vhether cursor 1s enfoff. If CURSOR 1s aonzero, then the
cursor shovld be displayed.

- DERD ---

Unether the current line i to be cleared at the next
cheracter. If ODEAD 13 nonzero, then the LCD shall he
tleared when the next character comes threugh. DEAD is set
uhen a LF tores 1m.  IF the L{D uas cleared right when the
LF cane 1n, the line uould appear and disappear quickly.
This forces the line to hang around.

--- DELAY ---

The current DELAY length. This is a Five-byte quantity of
tiner "ticks" {2"-14 seconds). Please refer to the con-
parator docunent for wore inFormatign on hau such tiners
work, He mait this long after each LF character,

N

19
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--- 1/RFLG ---
Input InsertfReplace node. IF I/RFLG 1s nonpero, then ue're
in 1nsert mode.  Thas 1s wsed for decading what kind of cur-
sor 1o enit.
--- INPIR ---
Input pointer. JHPIR pownts to the curreant location in the
input buffer. It 1% used {here he hangs his head 1n share)
to deternine hon lony the buffer 15 for insertions and dele-
tions.
--~ LASICH -~
Pointer 1o last character 1n the 1nput buffer. Tt 1s used
(gasp choke uheeze) 1o determine hou leng the buller 13 for
insertyons and deletions.
--- LCDBUF ---
The 95-character LCD buffer. It contauns the actual data
that 15 displayed 1n the harduare.
--- LCDESE ---
Flag af escape character has been seen. If LIDESC 1s non-
zero, then the previous characler was anm escape and an
BSLAPE SEQUENCE 1E NOH kN progress,
--= LCOOFF ---
Flag (D eutput enabled/disabled. IF LLDOFF 15 non-zero,
then L{D oufput is disabled. Kertain characler editting
aperations lenporarily set LCDOFF so that the operatien uall
be faster.
--- L{OPIR ---
Current  curser posityon in LCDAUF.  LCDPIR points te  the
corrent cursor positian in LECBUF.
--- L{OUIN ---

Current suindow position in LEDBUF.  LCUIR poinis to  the
current uindou position an LLDBUF_

2
LCD Driver Softuare

--- {ETSEE ---
Flag that 15 set when a nornmal character (not special
character) 18 sent to the 1CD. The routine HANG locks at
LETSEE and uaits 1f it's set, The routine DOSEE sets LET-
SEE.

--- HANhAX —--

Address of Far right LED position. Nornally contains 43,

-~- RINHIH ---

Rddress of far left LCD position. MHormally contains BO.

--- 312512 ---
thdth of the L[D. Hormally contains 32.

HP-75C Description and Entry Points
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4.6 Rnnunciator inplenentation

Te turn on or off any amnunciator, call one of the fol-
louing rovtines:

RHN.A- turn appointaent annunciator off
HHH. R+ 1urn appoIRtnent annuaciator on
RHN, B- turn battery annunciator off
AN, B+ turn battery annunciator on
RHM_E- turn error annuncistor of f
RHN.E+ turn error annunciator on

GHN. P- turn program annungiater of f
ARK, P+ turn program annunciater on

The annunciator 1nfornation ps kept an ARNFLG. ARNFLD
t0ht3ing Four bits, ane for esth annunciator, The fernat of
RHNFLG 1s:

AHHFLG bat 3 : batvery annuntiator
RHKFLG bat 2 : error annunciator
ARHFLG byt 1 : progran annuesjstor
RHNFLG bat © : error annunciator

Uhen any of the annunciater manipuiation routines is
calied, all four anmunciators are re-uritten according 1o
ANNELG.  Given rore space. the routine c¢ould have only re-
written the appropriate parr of annunciaters, but wrilang
both pairs saved code and seened adequately quick.

22
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4.7 Ctharacter translatien

Tht LD harduare {fixed forevernore) has the Following
configuration:

0B tilde character 8% underlined tilde
OR Jazy-T character 3R underlined lazy-T
JE insert cursor FE underlined insert cursor
7F replace cursor FF underirned replace cursor

The locations 7E and 7F are fixed because the display
generator displays 7€ or 7F uhen it ants an ansert or
replace cursor,  Houever, ASCI] dictates thet 7E is the
tilde, and we sant 7F to be the lazy T. How do ue solve
this dalenna?

de have the SGFTURRE device driver translate 7E-30% and
F->0R.  Nothing knous abowt this but the louest level of
goftuare {and us). If the user sends a OB or OR, these arg
B3 and LF and get processed speciaily anyuay.

A parallel napping goss on uith FE-»>88 and FF-28R, for
these pairs are the previous characters with their high bits
set.

PPC
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CHAPTER §

boing strange things

5.1 Hodafying windou paraneters

By nodifying NINNIM, NAKAAK, and S12317, the inplenentar
tam alter what 15 writien to the LD, He can. for instance,
say: "Pratect the frrst 10 and the last 10 characiers of
the display” by settang HAIHNNIN, NAAHAX, and SIZSIZ. Then
characters mall only appear 1n posataons 11-22 and wll
scroll 1n those locations only.  Heuever, sf any LF's or
ES(-E's are sent, {LKLLD 15 called, which ignores the AIN-
fIIH, NAKNAX, and S17517 paraneters and clears the ERVIAE
[10:9

5.2 Setting LLDOFF

By setting LCOOFF, the rnplenentor can disable LCD out-
pul. This mnakes nany vperations quicker 1f the implenentor
kngus that PUILIN wall be cakled ({possibly by han) after
KCPEFF 15 cleared agaim.

5.3 Puttung iLDPTR and LEDWIN outside LCDBUF

1 have no 1dea what thas wpuld do, but it saunds  an-
teresting.

24
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CHRPTER &
Other documents
1€ Display Eontroller Detarled Pescription (A-1LF1-0301-3)
by Tin Hyers

This describes the LLD harduare.

IV'COD by Jack Rpplin IV.

This describes the character set and character translation.
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LOCK description

Raan Young
07/09/82

10000000
000000000000G
Q00Gq000q0Q0GeEaq
QQ0000e00a0000000G0A00
/3] 2h0U000eq090e0000cqeaaqe
\ay 000000000200000009RGEAQ00000 0,
o0y 0000000000902000000000000000000Y L]
W - U00G0000000009000000000000000NARGEN \Qa0o0
Q000.. __..00000020G000000000G0000000030GR00000G000. . 0000000
000000CC00000G0MGE" \03060000000040000000200000T000000000.
Qonlaeoqee 002000000000G000000040000000000000000
e \2000409020G00000004000000090” "oot
0q0000000AG00002000000000/
409026000, 002000000/
1000000 J[ucii]
oalge] 000/
0000 o

NOMAS

NOt MAnufacturer Supported
.~apient agrees NOT to contact manufacturer
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LOCK lives 1n  the File KR-LOK. LOCK sets a password which
the user makl be ashed to supply each tine the nachine js
awakend by the f1IN key (see KR"HI for more about wakeup ac-
tivites). If the user does mat supply the correct passuord,
the nachine will go back 1o sleep immediately. [ the pas-
suord 3s null, then the LOEK option xs effeclavely turned
of . Only the first 8 characters of the LOCK string are
used, although the user may type 1n any Jength. The string
Hay contain any pessible characters;

LDLX 13 parsed as a simple one-string heyuord. The runtine
code susply stores the first B charatters of that strang in
LOKPSM, and ¢iears the input huffer %o prevemt any chance of
logking at the user input. Strings of shorter characters are
end-fikled uith ©0's, so a null string ends up equalling
zero.

Uhen  Kangareo uakes up, 1t calls the 1OCK? routine just
befure returrang 1o user control, The LDCK? routine checks
the value 1n LDKPSH, 1f 1t 1s 0, 1t returns innediately.
Otheruise, 1t pronpts the user for the passuord, and reads
has anput. The routine conpares the First B characters of
ke  input ta the value 1n LOKPSH, and returns mith the
results of the canpare. If LOLE? returns with the zero flag
set, then the nachine continues to uakewp {e1ther no pas-
suord, or passuord raght). Tf the zero flag 1t clear, then
the nachine gqoes back to sleep {urong passuord), This only
happens  when  the wachine 15 awakend by the ATTH hey. Con-
paratar uakeups bypass LOLX?, and are handled differently
(see KR"CHP for nore info on this).

An interesting side effect of the LOIK? code {undpcynented
1n the wser nanual) is  that 1f the passuord entry is ter-
ninated with 3 wnade key instead of the RIN key, the maching
ug)l uskerp 1n thal node. RLE other terngnators aplf cause
an 1nvalad passuord result.

fary Jo Hornberger

HP-75C Description

5/13/82
Battery Detect tn Kangarvo
Follouing is a description of the battery detect sequence in Kangaroo,
as seen fron both the user's viewpoint, and the internzl Kangaroo
vieupoint.
Fron the user's vieupornt:

Fresh batteries
to level t:

Kangaroo as usual

Fron Jevel 1 to Battery annunciator 1s on, otheruise Kangaroo as
level 2: usuai

At level 2: If Kangaroo is idle [uaitamg for input} when the
pouer drops befou level 2, Kangaroo will output
the *Lou batteries' nessage and put itself

to sleep.

If ue are in 2 BEEP or URIY connand, using the
card reader or HPIL, LISFing, FEFCHing or
uarting for a key to be het, these uill abort.
Other connands should terminate nornally,

As goon as the cusrent comnand ks finished,
Kangaroo uill cutput the 'low batteries’
nessage and put 1tself t¢ sleep,

Soneuhere below Harduzre reset

belou 2.5 vbits:

Bringing Kangaroo back to life:

IF the user tries to uake up Kangaroo and the pawer level is
belou level 2, Kangarco uill putput the "lew batteries®
Hessage again and put 1tself bach to sleep.

IF the pouer Pevel is betveen level 2 and level 1, Kangaroo should
operate nornally usth the batlery annuaciator on.

If the pover level 15 above level 1, ue're bick to Kangaroo
at usual,

Kote; the battery annunciator is turned OFF only when we uake up fron
deep sleep, even 1f the uses plugs in the recharger as soon as
the annuntaater s turred on,

KR"L0U  page 1
Frow an intecnal vieuppint:
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Ue uge tuo lines From the Roo Chip ta monator the batteries. The BOR line
tells us if ue have alkailine batterses, and BDK nonitors the actuval
battery voltage.

At each coldstart or warnstart:

We turn off the battery annunciater, and clear the low pouer
flag [PURFLE) and the Alkaline battery Flag {ALXFLG).

We decide uhich batteries we have by the valve of BDR. If BOR is ».630V
ue assune me have nicad batteries, otheruase ue assune ajkalines.

To do this, we select BOR by setting bithl in the Pouer Supply
Status Byte (P5SB) to 0. Me get around the Fact thai BOR cannot
be read directly by writing & value 1o the PS3B that corresponds
to .6XV. If the value ue urite is less than the current vaiue of
BOR, we sull get a Jou pouer interrupl, nd 9o through the
interrupt servace rowtine, setting ALKFLE.

Be wait 300 nicroseconds, then check ALKFLG, If RLKFLG is

nonzere [we DD have alkaline batteries), we load BATTRY sith
ALKLH1 and ALKLNZ, which are the First and second interrupt levels
For alkaline batterses. If ALKFLG is s1ill O (nicads}, ue load up
BRATTRY uith HICADY and WIAD2.

He then select BDK (by setting BytKt in PSSR to 1) and sel wp our
first interrupt level by writing the farst value 1n BRITRY to
the P538 mith the battery interrupt disabled, then enabling the
interrupt. The re-enabling of the imterrupt causes the harduare
10 restart 11s vollage comparing cycle.

Finally, ue clear SVIURG b1tk {the 'turn on the battery amnunciatoer’
b1t} and enable the global interrupts.

At each batlery intervupt:

He get an interrupt whemever the BDK lime drops to the level
corresponding to a value we have urittem into the pouwer
supply conparator. MHe have tuo interrupt levels, The amitial
Ievel xs set up by B.INIT every tine ue vake up fron deep sleep
{1ncluding roldstart). The second level is set up when we reach
the First inierropt level.

A1 the First anterrupt, we set bitHé in SYIHRD so the next tame we pass
through SPY the battery annunciator will be tureed on. At the
second anterrupt, we set angthes Flag(PURFLEG), so the sext time ue
are uartang for input (WRITKY) or pass through the Node suitcher
{hODEXY), those routines mall send us to sleep with the '{on
batteries’ nessage.

Ue keep track of uhich state we are 1n by the PURFLG. PHRFLG
is O unts] we drop belou the Znd interrupt level,

The harduare pill reset Kingareo if the power drops belou the
leve] needed to keep the systen alive,

KR“LON  page 2

He use the fellowang equition to find the reference nunbers:
{{256) (voltage 1o anterrupt)}

------------------------- g 1 = referenge nunber
{ Ve [+5.4v)

This cames out to be the following:

Battery levels Alkalines Hicade
voltage refl voltage refdl
Batiery anaunciator on D0V 14ED 1B ieM
“Lou ‘Batteries’ nessage 2.70v 127 1.3V 155D
Harduare reset = =0 eee-- sanewhere bekou 2, 5v-----

things used:

Globals:
ALKFLG tbyte =20 if nicads,1 sf alkalines
PURFLG 1byte =0 if BOK above 2nd leval,1 if belou
BATIRY 2bytes byte! =1st interrupt level (RLXLN1 or HICADY)
byte? =Znd interrupt level(ALKLNZ or NICADEZ)
SVIURD bitH#e =1 1f need 16 turn battery annuncialaor on

Equates:
ALKLNY equ 146D =
ALKLKZ equ 127D =
HILASt equ 1B7D =
HItADZ equ 155D =

10v =15t alkaline interrupt level
.70v =2nd alkaline anterrupt level
.55v =15t nicad 1nterrupt Javel
Xy =2nd nicad interrupt level

1/0 addreeses:
GIMIEN dad FFQOH =glabal interrupt enable address
PSSB dad FFBZH =pouer supply status byte
POMVEC dad DOOCH =pouer supply 1nterrupt vectar

Hajor routines
B.INIT  in KRALOU  coldstart and warmstart battery init
PHRSRY  1n KRALOH battery interrupt service routine

Related routines
SPY in KAASER  turns on batt annun if SVCHRD bitké set
NODEXY  1n KRAMOD  sends ws to nap code 1f PRAWFLG nonzero
URLTKY  in KRAIO sends ws 1o nap code 3f PURFLG nonzero
I in KRAZZI  sends us to sleep uith *Low batteries'

nesgage if PURFLG #0

Other yseful routines
FUROK?  wn KRALOU  returns E nonzero if low pouer
STOPT  gn KRALOM  returns E nonzero if low pouer or ATIN

Related dorusents:
See Roo Chap ERS for more informsation about the PSSE.

KR'LON  page 3
Routine: ASEHIT

File: KREINZ
Ruthor: RS, GO

Pescraption;  Parses "INITIALIZE *:D0v°[,X)" and leaves the
paraveters on the A1Z stack.

Input:

Output {include E-Req, Z-Flag, C-Flag 1f pertinent):
R12 stack Paraneters pushed

Routines Called:
ERROEs, GETSTP, MUMVR:, SYSISB.

Stack depth R6 {nax}:
Calls to Error routines (include error nunber and reason}:

Generates a nissing paraneter error if the user inputs
# couma and no nenber.

Hotes:

Reg: ® = wplatlle Suatus: R12 stack:

R Lt S + i 4 Ammmmemeee—- D +
| [0123)a567] 1 an Jout] Legend | | Entsry | Exat |
e R R e Ll Loty T [ T e +
|Re | ] | Ihode| | x | d-BCD | | | Paraneters |
Imel 1 ] =1 wBI8 | | | for am- |
|Re0| ] | jorP | | x | 2-anput] | | t1alaze. |
IR 1| I I 11 | |
|Bael 1} ] | |
L [Ee| | | |
[Reol | ] | |
R0l b | 1 | |
FI. + Fommmmmmmmme n

Routime: ASPRCK

File: KRAPRK
RAuther: RS, GO

Description:  Parses "PACK ":DV'" and leaves the
paraneters on the R12 stach,

Input:

Output (include E-Reg, I-Flag, C-Flag 1f pertinent):
2 stack Paraneters pushed
Routines Lalled:
GEISTP

Stack depth ARG (nax):
Calls to Error routines (include error nusber and reason):

Generates a nissing paraneter grror 3F the pser inputs
a conna and no nunber.

Kotes:

: k= volatile Statvs: R12 stack:
——————— foemntb L B P B i Ty DT P PR |
10123]4567| | |tn Paut| tegend | | Entry | Exit i
[ T 4 D Rt e B B bommo e 4
| I |Hode| J x| d-BCD | | | Paraneters |
| I IE | 1= b-BIH | | I for pack. |
[ Jorp | § 54 1-imput| | i |
[ IRRP | {12} 11 ] |
I L e | i i
|| | NELYSS Heeded: x | | i |
[ ] e - i |
1 | HAHDI Called: [ 1 |
——— L T T Tt R PR D e et R ¥

Routine; BRDDEV
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File: KRZVFO File: ERAVFO
Ruthor: RS Author: RS
Description:  Generates ercor 57, bad transnission, and untalks Beseription:  {lears the VF.COD byte in the devfile line.

and unlystens the Joop.
Input: Input;

RI6SI7  pointer to deviile line

Output (include E-Reg, Z-Flag, (~Flag if pertinent): Butput [include E-Reg, Z-Flag, C-Flag if pertineat):

f-Reg #0
Routines Called: Routines Called:

ERROR, VFBYE
Stach depth Ré (max): Stack depth R6 (max): [+]
falls to Error routines (anclude error nunbgr and reason); Calls 10 Error reutines (intlude error nunber and reason):

benerates error 57,
Notes: Hotes:
Reg: x = volatile Status: Reg: x = volatile Status:
FE e e L RO PER T STl +
{ 012314567 | lin |out| Legend | | |0123]4567]| I |aa fout] Legend | | Entry | Exat 1
44 + ook - + e St § f e Rt St | +o4- O +
1§ | | RO ] wxf | |node| | | d-BLD | | | ]
fmel 1 | L0 I E | b _[bBIN | | | |
R0l § | | IR&0[x | | [0RP | [ 20] 1-1mput] | | I
il 1| | IR30] | 1] 1T 36t I | |
IRagl || -+ IRe] || | | |
|RSo) | | I (L I | | | |
Lt ] I + eed | + | | |
(L5 I | [LECT I | | HANDI Called: (| | |
e e aee bt B DT e + fooadommmpomnd +---- + o4 e E E e +
Routane:  CLRIOD Routine: DRTRPs
file: KRAXIT File: KR$PTH
Ruthor: RS Ruthor: RS
flescripiion:  Calls DATREP and pops the return stack 1F it returns Descraption:  Sends a data byte on HPIL uath KP-75 1n listener node.

urth E
Input: See DRIREP Input: R67 Data byte to send
Qutput (include E-Peg, I-Flag, [-Flag if pertiment): Cutput (include E-Reg, Z-Flag, [-Flag if pertinent):

See DRIREP Sane as SHDFRA except that
R56 Frare recieved

Routines Lalled: Routines falled:

DRIREP SHOFRN, PILREP
Stack depth RG {nax): 2 +« DATREP Stack depth RE (max):
€alls te Ervor routanes (include errer munber and reason): Calls 16 Error rovtines (include error nunbes and reason}:
Hotes: 3See DATREP Notes: See SHDFRR
Reg: x = wolatile Status: RiZ stark: Reg: » = volatile Status: R12 stach:
#an [ B AT L T e + [ L Bt S P Ty T P s S FET T LS EEP LTS L +
{ 101234507 | | |0123]4562} | fin lovt]| legend | | Emtry | Eart |
R R bl ] ) [ R A + + % LR + odemmenicas [ e et L]
BG4 x| | I RO b b | IMode] | i
|R10] [ | IReop | IE | | |
IRzo] 1| | [Reel 1| [UAP | | |
IR0l | ) | Rl b [RRF | ] |
L d I I 1 T T B | |
IR0 [ | R0t | | MELISP Heede I |
LTI I ] R B ! I
|R70] 3 | | IR?0[ | ] | HAHDI [alled i |
L R LT 1 Hememccmmmcmccmmn— e, O P —— [P + R B T 3 mmmmm e m Ho e I3
Routane: DRTSHD Rovtine: DDLREP
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File: KR3PIH File: KRLPIH
Ruthor: RS Ruthor: A3
Bescription:  Tsswes a DDLX, where X is the value in R57, onto HPIL. Pescription:  Lalls DDEREP and does an extra return if ENG,
Input: Input:
k57 Contains X for DDLX Sane as DDLREP.
Output (include E-Reg, Z-Flag, (~Flag if pertinent}: Output (include E-Reg, I~Flag, L-Flag :f pertinent)
Sane as SHDFRN, Sane as DDLREP,
Routines falled: Routines Called:
ChDREP, DDLRER,
Stachk depth R {nax): Stach depth R6 {rax): 2 + DDLREP.
Calls to Errosr routynes {inckude error nunber and resson): {alls to Error routines (include error nunber and reason)
Kotes: Kotes:
Reg: x = volatile Status: R12 stach: Reg: x = volatile Status: R12 stach:
+- ---t 1 4---4 LR e | LEEEL RSt PRt ] i | L EEEY ] + + +
| [012]|4557| { f1n Jowt} legend | | Entry 1 Exxt I | |ev23j4567) | {in fout] Legend { | Entry | Exit
[t R PP PR | [ R e T L Ao + Lt B SRR [EETET EEEY EEVT STSnEr et S - L e +
L S I B IMode| | x | d-BCD I | | | RO 1 1 [fode] | w | d-BCD | § | |
IRo] {1 | £ lolb-BIH | | | | [Ro] 1] IE 1 lofb-BN | | |
IR20] | | IBRP | | x | i-1oput} | I | R0l | | 10RP | ] s | i-input] | |
[LE T InRP [ [ | | R3] |} IﬂRP I ixt [ | |
[Raot 1 [ e + I | |Ra0] | P dmmmmeeemeee e + | | |
RGO| 1 ob| I HELIS Heeded: x| | | | [LE] | okl | HELYSE Meeded: = [ | | |
|R6o| I | s L | [ | |R&04 I [ e + | 1 |
[LECT R | | HRHDY Called: (. 1 | g7l || | HRNDT Called: P 1 |
4t $ . + - [EE + + 4- i -4--
Routine: DDLRP+ Routine; DDEREP
File: KR&PTH File: KREHDR
Ruthor; A5 Ruthor: RS
Description:  Issues a DDIX, uhere X is the value 1n RG7, onto HPIL. Description:  Initialization routine for the HELROK. Intercepts
the V.FILE HAHR] event and perforns nass storage functions.
Input: Input:
R52 Containe X for DDIX RO HAKDT event
Gutput (anclude E-Req, 2-Flag, [-Flag af pertinent): Dulput {include E-Reg, Z-Flag, C-Flag 1f pertinent):
Sarie as SMDFRR, HRHDLD Set 1F FILRIT recognizad the event and was able to
handle at.
Routines Called:
Routines Called: EVIL, FLCAT, FLCOPY, FLPURG, FLREWA, FLSBON,
ChDREP, LOOKUP, RESCOM.
Stack depth RE (max): Stach depth R6 {nax):
Calls 1o Exror routines (include error numker and reaspn): falls to Error rautines (intlude error nunber and reason):
Hotes: Hotes:
Reg: » = volatile  Status: RIZ stack: Reg: x = volatile Status: R1Z stack:
L Y R ] R R B fmommmmmmmman L + LR e s 1 -t + ————t & mm———
| 1012314567 i  ho fout] Legend | | Entry [ Exat | | 101739567 ] | |1n Ioutl tegend | | Entry | Exit ]
L e [ L L T [ T L + et Rt S + [EREEE +
o | ] Iode] | x| d-BCD | | f | 1RO liwocp | |tode] b | |
L] 1 IE | JolbBtH | | [ | R19] | | e | |
[R20} I | IbRP | | x | i-wnput] | I | [R20]xx | | IDRP | | |
[LE T [ 1 | | 1R300 1] |ARP | |
IR0l ] 1 | ! (L33 TRN |
IRSO] | eb] I | i IRsol | | l
{Real | | I | i ke 1 |
1R70] | i I | I IR70] | ! I
L e et | 4ot [ R e ] +

Routame: FILNIT

HP-75 Descristi
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File: KR&FLO
kuthor: RS

Bescription:  Tries 1o Find the 1npul File nane and
generates an error 1f 1t 15 not found.

Input:
RI6/N7 devfile ling pointer
R40O/47 nane of file 1o find

Dutput (1nclude E—iteg. 1-Flag, (-Flag 1f pertinent):
E-Reg HO if error otturred

Koutines Called:
ERR1#, FLFIN+

Stack depth R6 (nax):

Calls to Error routines (include error nunber and reason):
Generales an error 62, File not Found, 1F 1t ¢annot firnd

File: KRACAZ
RAuthor: RS

Description:  Catalogs 1 or all Files on a mass storage nediun.
Uses [*], [V], [SHIFF]-["), [SKIF1)-[V] to step through the
directory.

Inputs
R24/25 FKB Pointer

Dutput (include €-Reg, 2-Flag, C-Flag if pertinent):
E ¥ 0 1l error decurs

Rouvtings Called:
CRTEUF, DEQUE, FLCAF+, LOOKUP, SIGHIF, VF1102,
VFBYE, VFDIR, VFEDD?, WFGLOL, VFHI+, VFNFP?  VFNSG,
WFHAD-, VFHXE+, VFERDE, WFRVDE, VFRHSH, VFRUSK, VFUTL+.
Stack depth R6 (max):

Calls to Error rovtines (include error number and reason):
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the file.
Hotes:
Hotes:
Req: x = volatils Status: R1Z stack:
Reg: x * volatile Status: Ri2 stach: e e e S + St 2ot | -+
fommpmanngamnny T | o -4 + | lot23lase?| | lin fout] Legend [ | Entry | Exit I
| 01234567 | Jin owt| Legend | | Entey I Buat | e - - Vo 4 H
$o-—deooooa L i * --e-4 + |RO Jxorxx| | |Hode] | % 1 d-BCD | | | |
[ T INedef b | | s-BCD | | | [R10] | ] IE | ] x]b-8IH } | { |
[RAGE ] 1 [E 1 |olw-BIN ] }§ | | | R2G |t | 1 ixcxe | IoRP | | x 1 1-1nputf | { i
R20i ]| o8P | | x | v-amput] | | [ R | e LU S A b | 1
R30) | 1) 1oRP | | x| [ I | |RAO [ skt | Ammrmsmm e oo + | | |
|RAGEr111 ] 2121] e et [ | 1 | RS0 | | xx| | HELISB Heeded: x [ | i i
1] ] | 1 | MELISE Heeded: x | | 1 | [R&0 | [renxx | D + | | i
L] | | et + | | |R70] | | | HAXOT Called: (3| | i
|R70} | | | HRHDT Called: [ | | dmmm e mmmfm ey $omm + 0+ '
L EEE T 4-- - 4~ --* Routine: FLLOPY
Routine: FLOAT
File: KRLLOP Fale: KRRCOP
Author: RS Ruthor: RS
Description:  Dispatches 10 an appropriate capy routine. Bescription:  Handles copying a File Fron menpry to the nass storage
Paraneters are found an the FHS. necdaun, Parareters are passed using the FNB.
Input:
R24/25 FH8 pointer
Input: R54 /57 nass storage device nawe
R24/2% FHB Pointer DRP B4
Output (include E-Req, Z-Flag, C-Flag if pertrnent):
E G 1f error
Butput {include €-Req, I-Flaq, C-Flag af pertanent): <nediin? neu File if no error
E K0 1f error occurs
Routines €akled:
VFHIs, FAGET1, FLFIH#, FLPUR-, FLHEW, VFRUSK, VFLRD¢ VFUEREC,
Routines Called: VFRLF?, VFUR, VFRDCL, VFBSY, FLPUR', VFTERN.
FLSIOR, FLLOAD, FLTIDI, FLFTOF. $tack depih R6 {nax):
Stack depth RE [naw): Calls to £rror routines (include error nunber and reason):
Calis to Error rovlanes (intlude error nunber and reasan):
Hotes:
Kotes: FLSTOR and FLEORD are not entry points, but
are docunented here anyuway.
Reg: x = volatile Status: R1Z stack:
R R aaa L + 4 -4 ---+
Reg: x = volatile Status: R12 stack: { 012314567} ] [in lout| legead | | Entry | Exxt ]
[ LY f L Bty STt BECE P [ O [ el [ L T il i- +- P L —dmmmmmmmma e &
1 1012314567} 1 [1n fout| Legend | | Entry | Exit | 1Re | =x]| ] |fogef b | « | d-BED | | | 1
Rt il EESE + 4o m o + I E | leolb-BIH | | | |
IR | owx] | | | IDEP 1 | k| a-1aput] | | 1
IRtof || | | IRRE | ] x| | | 1
{R20]xx In1 | | | | | |
R3O« | | | | | 1
1RAD Jemwesc x| | t | | 1
1R50]  fxcun} | I I | 1
{ReD| {aonaex | + | 4 + + i
{R70 | xxexc] st | | HRAKDI Called: | i {Hot an entry point)
L e Sttt 3 L it 1 - - )

Routine: FLSTOR

HP-75C Description and Entry Points




File: KRELOP
Ruthor:  AS

Pescription:  Lleads & File fron nedium into RAN, Paraneters are
found in the FNB. Purges the File in RAH 3f the user hats
[ATTK] or an error occurs.

Input:
R24/25  FMB pointer
RE4/67 nass storage device nane

Dutput {include E-Req, Z-Flag, t-Flag if pertinent):
BY 1 error
tnmory) contains nen file if no error.

Routines Called:
VIN}, FLGOFE, FLYFO?, VFADE, VFROB?, ERR1, VFSKFL,
VFLIF?, VFRURD, FLSAA?, JSBLRT, ALLOC, FPURGE, -VFITERN.
Stach depth RE (nax):

Calls 1o Error routines {include error nunber and reason):
Generates an error 68, invalad file type, if it cannot
recognize the LIF file type of the File on the nediun,
benerates an error 16, insufficient nenory, if the file
to be copred uill not f1t in Kangaroo,

Hotes:

Reg: = vulalile Statws: Ri2 siaci:
------------ [EEEEE PRET PRy B [ * P
| |01231056?| } Ian lout| legend | | Entry | Exat

+-- + - %= + 4 + mm—————
|RO | wx] | [Node] b | x | d-BEF | | I

|R10 [ [E 1 lolbBIK [ | [

|R2CIxx  bia ) ORP | | % | »-input| | |

R3O Nnae]  xx) lare | | x 1 [ |

| Rag} xuxxlsnxi 1 i

|1R50 I |

|#60 [ETRIN | I

e | o | ] HARDE Calied: [ l

LR e i 1 +- o [

Routine: FLFIN+

+

File: KRIFLO
Ruthor; RS

Description:  Sets up a call to FLFIND. FLFIHD takes R?0
as a paraneter; FLFIN+ noves Rad to R70 and calls FLFIND.

Input:
R36/37  Devfile line pointer
R40/47 Hane of file to Find

Output (include E-Reg, Z-Flag, £-Flag if pertinent):
i Set if file found
£ N 0 1f error occurs

Routines Called:
FLFIND

Stack depth R6 (max):

Cails to Error routines (include error nueber and reason):

Hotes:

Reg: x = volatile  Status: RiZ stach:

e e +----t -t 4 -- -t
| l¢123]4567] | |1n Ieutl Legend | | Entry | Exit |
PO 4omand + RPN SR A pommmmmmme e +
1RO | xx| | IHndel b | ¢-Btb | | | |
IRe] | | I | o b-BIN | | | |
|R20| | IDRP I | ] 1-1nput]| | | |
{R30] | IHHP (S [ | |
{R40 [ 1iix|iiii] et | | |
{R5Q | xenot | st | 1 1 |
{r60| | 1 |
{R20 | urx baonsx | I HAMDI [alked: 11 | |
R e e + L] +

Routine: FLFIND

Fale: KREFLO
Ruthor: RS
bascription:  Finds & directory emtry on the nass storage nedjun chose

nane nalches the 1s1 8 characters of the imput nane. Ignores
purged directory emtries.

Input:
R?0f77 Hane of Fike to Find
RI6f37 devfile line pointer

Qutput (ainclude E-Req, 7-Flag, C-Flag if pertinent):
Set 1f fale found
<devlnle liner EDE field has directory entry if found
E H 0 1F ercer ogturs

Routines Called:
VFDIR:, VFEOD, VFREP?, VFHKE+.

Stack depth R6 (nar):
Calls to Error rovtines (tnclude error mmber and reason):

Hotes:

Reg:

= volaule Status: R1Z stack:

[ L L T S
| |0123|ﬂ557| i Ian |out| Legend | | &ntry £art

[ L
|RO | x| i {Node] | » | d-BCD |

|R10} 1 | € 1 lofb-bin |

|R2o} 1 | {DRP | | x | 1-inpu|
IR} 1 lllRl’ [ |

=
=
2

|R50Ixxxx|xxxx] I NELISE Heeded
T

A s o s o i e i

IRTOIJnII!uu
4

Routine: FLFIDT

File: KRECOZ
fluthor: RS

description:  Copies a Fake fron HPIL nass storage device to another.
Paraneters are passed using the FHB

Input:
R24,2% FNB pointer
REA/67 Device name of the source nass storage device

I]utput (include E-Reg, Z-Flag, C-Flag if pertinent):
# 0 1f error oL{urs

‘Routines Lalled:

VFRI+, FLSWIH, VFKI, FLGTFN, FLGOF+, FLYFQ?, VFCDEP,
{OPY, FLHEY, VFRUSK, VFSKFL, VFRRE[, VFLAD, VFDDi2, FLR36,
VFIRD, VFURCH, VFADCL, VFIEAN, FLPUR!, VFBYE.

Stack depth RG6 (nax):

Calls to Error routines {include error nunber and reason):

Hotes:

Reg: % = volataule  Status: RiZ stack:

ettt J L R L T B L #mmmmm e mmma ]
1 {0123]4587]| | 1tn fout| Legend | | Entry { Exit 3
[EEE TEEY EEEEY) T e BahaaErt I L e e e Er e
R0 | me| | |ﬂude| b ]x|dB{p | | | 1
R10] | | | Jo]b-BM | | 1 i
R¢|x |11 | IIJRP | ] 1-input] | | |
{G0[xmaxlme | [ARP [ T | b f i
|Rac| | x| L e E Rt I | | |
1856} | | I HELISE ¥eeded: = | | ] |
[ I T | | |
1&70] | [ | HAND] Called: |1 | |
L P Rty LR EREL B ‘

Routine: FLGOF+

HP-75 Description and Entry Points
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File: KR&FLO
kuthor: RS

Bescription:  Tries 1o Find the 1npul File nane and
generates an error 1f 1t 15 not found.

Input:
RI6/N7 devfile ling pointer
R40O/47 nane of file 1o find

Dutput (1nclude E—iteg. 1-Flag, (-Flag 1f pertinent):
E-Reg HO if error otturred

Koutines Called:
ERR1#, FLFIN+

Stack depth R6 (nax):

Calls to Error routines (include error nunber and reason):
Generales an error 62, File not Found, 1F 1t ¢annot firnd

File: KRACAZ
RAuthor: RS

Description:  Catalogs 1 or all Files on a mass storage nediun.
Uses [*], [V], [SHIFF]-["), [SKIF1)-[V] to step through the
directory.

Inputs
R24/25 FKB Pointer

Dutput (include €-Reg, 2-Flag, C-Flag if pertinent):
E ¥ 0 1l error decurs

Rouvtings Called:
CRTEUF, DEQUE, FLCAF+, LOOKUP, SIGHIF, VF1102,
VFBYE, VFDIR, VFEDD?, WFGLOL, VFHI+, VFNFP?  VFNSG,
WFHAD-, VFHXE+, VFERDE, WFRVDE, VFRHSH, VFRUSK, VFUTL+.
Stack depth R6 (max):

Calls to Error rovtines (include error number and reason):
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the file.
Hotes:
Hotes:
Req: x = volatils Status: R1Z stack:
Reg: x * volatile Status: Ri2 stach: e e e S + St 2ot | -+
fommpmanngamnny T | o -4 + | lot23lase?| | lin fout] Legend [ | Entry | Exit I
| 01234567 | Jin owt| Legend | | Entey I Buat | e - - Vo 4 H
$o-—deooooa L i * --e-4 + |RO Jxorxx| | |Hode] | % 1 d-BCD | | | |
[ T INedef b | | s-BCD | | | [R10] | ] IE | ] x]b-8IH } | { |
[RAGE ] 1 [E 1 |olw-BIN ] }§ | | | R2G |t | 1 ixcxe | IoRP | | x 1 1-1nputf | { i
R20i ]| o8P | | x | v-amput] | | [ R | e LU S A b | 1
R30) | 1) 1oRP | | x| [ I | |RAO [ skt | Ammrmsmm e oo + | | |
|RAGEr111 ] 2121] e et [ | 1 | RS0 | | xx| | HELISB Heeded: x [ | i i
1] ] | 1 | MELISE Heeded: x | | 1 | [R&0 | [renxx | D + | | i
L] | | et + | | |R70] | | | HAXOT Called: (3| | i
|R70} | | | HRHDT Called: [ | | dmmm e mmmfm ey $omm + 0+ '
L EEE T 4-- - 4~ --* Routine: FLLOPY
Routine: FLOAT
File: KRLLOP Fale: KRRCOP
Author: RS Ruthor: RS
Description:  Dispatches 10 an appropriate capy routine. Bescription:  Handles copying a File Fron menpry to the nass storage
Paraneters are found an the FHS. necdaun, Parareters are passed using the FNB.
Input:
R24/25 FH8 pointer
Input: R54 /57 nass storage device nawe
R24/2% FHB Pointer DRP B4
Output (include E-Req, Z-Flag, C-Flag if pertrnent):
E G 1f error
Butput {include €-Req, I-Flaq, C-Flag af pertanent): <nediin? neu File if no error
E K0 1f error occurs
Routines €akled:
VFHIs, FAGET1, FLFIH#, FLPUR-, FLHEW, VFRUSK, VFLRD¢ VFUEREC,
Routines Called: VFRLF?, VFUR, VFRDCL, VFBSY, FLPUR', VFTERN.
FLSIOR, FLLOAD, FLTIDI, FLFTOF. $tack depih R6 {nax):
Stack depth RE [naw): Calls to £rror routines (include error nunber and reason):
Calis to Error rovlanes (intlude error nunber and reasan):
Hotes:
Kotes: FLSTOR and FLEORD are not entry points, but
are docunented here anyuway.
Reg: x = volatile Status: R1Z stack:
R R aaa L + 4 -4 ---+
Reg: x = volatile Status: R12 stack: { 012314567} ] [in lout| legead | | Entry | Exxt ]
[ LY f L Bty STt BECE P [ O [ el [ L T il i- +- P L —dmmmmmmmma e &
1 1012314567} 1 [1n fout| Legend | | Entry | Exit | 1Re | =x]| ] |fogef b | « | d-BED | | | 1
Rt il EESE + 4o m o + I E | leolb-BIH | | | |
IR | owx] | | | IDEP 1 | k| a-1aput] | | 1
IRtof || | | IRRE | ] x| | | 1
{R20]xx In1 | | | | | |
R3O« | | | | | 1
1RAD Jemwesc x| | t | | 1
1R50]  fxcun} | I I | 1
{ReD| {aonaex | + | 4 + + i
{R70 | xxexc] st | | HRAKDI Called: | i {Hot an entry point)
L e Sttt 3 L it 1 - - )

Routine: FLSTOR
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File: KE3F LY
Ruthor: RS

Pescription:  Finds space for and creates a new directory entry
on the nediun.  The new entry points to a space for the neu
file. Uses a kangaroo directory entry or the VF,20E area

I of the devfiile line, depending on the TTT flag.

nput:
R20 TIT Flag, deternines VF.20E or HP-75 directory entry
RX/N HP-75 directory entry pointer {uhen needed}
R36/37 devfyle Jume poanter (always needed)

Output [include E-Reg, Z-Flag. (-Flag if pertinent);
Réé, sector 3ddress of vhere the file w1l go
<rediun? nen directory emtry
E #0 1f error otcured (nen entry probably not
present on nedium, )
Routines Called:
ERR1+, FLGETY, JSBCRT, VFCDCD, VFCLCH, VFDIRs, VFRUBE, VFEQD?,
VFLIF?, VFHNFP?, VFMAE+, VFPEDY, YFRENR, VFROD?, WFRVDE,
VFSECT, VFIINE, VFTRNL, VFUTLs, VFURD), WARN.
Stach depth B6 {nax):

Lalls to Error routines (include error number and reason):
Generates an error 95, nediun full, if the nediur 18 Full,

File: KREFRL
Author: A%
Description:  flarks the direclory entry in the VE.CDE (current

directory entry) area of the devFile line as beiny purged.
The directory entry is then reuritten to the nediun.

Input;
R36/3?  DPevfile line pointer

Dutput (include E-Rz;. I-Flag, C-Flag if pertineat):
E ] Rrror ocurs

Routines Called:
VFDELL

$tack depth R6 {nmax}: 2 + WFDECL

Calls to Error routanes (include error nusber and reason):

Hotes: Local subroutane references sre omitted Fron the Routines Kates:
Called l1st. .
Reg: » = volatule Slalus- R12 stack: Reg: % = volatile Status: RIZ stack:
) $o--md 4 L R s R R T e T St ST PES PP
1 1012314562) [ Ioaalaser] | lin Inutl Llegend | | fntry | Exit ]
L 4 devont + [ PP I e +
IR0 | oxe| ] |RO | anf | Mode| | | d-Eb | i i
|R0} | I [Lld] ] IE 1 1 |b-BIN | | | H
IR2Dlix | f lr2et || IORP | B | i-amput| } I
IR¥|11xx| 11 |R30| | | b (] I |
IRA0| s ot | {RaQ| | xx] i I ]
IR50| {0 | RS0 | ! | | |
FREOIx  xlxnon] {RE0Y | I L | I
IR20} Jsotux} IR70] | ; | HRNDI Called: 11 | |
e Rt FETR ‘ + + ’ +
Routine: FiPUR- Routine: FLPUR!
NOt MAnufsctursy Supparted
reciplent agrees NOT to gontact manufacturer
File: KR&(OP File: KR&PRG
Author: RS Author: RS
Descriptiont  Tries ta find a purge the target filenane fron the Qescription:  Finds and narks purged & directory entry on the
vass storage nediun during a copy. Wikl attenpt to purge nass storage nedlun, Paraneters are found in the FRA.
the fale even 1f [AN1IH] has been pressed.
Tnput: Input:
R24/25 FHB Poimter R24/25 FHB pointer
R36S37 devfile line poanter
Dutput (include E-Reg, 2-Flag, €-Flag 1f pertinent): Dutput {incjude E-Reg, I-flag, [-Flag 1f pertinent):
H O 1f error occurs
Routines Called: Routines Calkled:
FLGETY, FLFINe, FLPUR- VFHI+, FLCAF+, FLPUR-, VFBYE
Stack depth R6 {nax): Stack depth R6 {nax):
Calls to Error rovtines fanclude error number and reason); talls to Error routines (anclude error nunber and reason}:
Hotes: Hotes:
Status: R1Z stack: Reg: x = vnlatl]e Status: R1Z stack:
—————— LR et B R e B et FEE Y LR ] t et L R et EELEEEEE ST rY )
| {10 Jout] Legend | 1 Entry | Dut | I 1om|-1557| I fin lout] Legend | | Entey | Exit |
' - - I . I TR SLY BEs S [ EEET EETP PR -4 4 + -t
x| Inode] b | = | d-BLD | | | | 1] I xxl I Iﬂndel b| x| d-BID | | | |
1 12 | » ] b-0I0 | | | | |R10] | | I leolb-BIH | | | |
1 IBRP | | % | s-anput] | | | IR0l | | |um> | | *] t-unpur]| | | |
| IRRP | T w 11 | | |k301 | I =1 11 | |
| e [ ] | | R4Q Fxrot | wrmn | | | |
1 I HELISH Heede 'O | | ] |R5G) | | | |
Pl e s | 1 | [Lizd] fumxx| ] | |
] | HAMDY Called: [ I | i ] |&70E ] I | |
o A L I T it 4+ ¥ ---=4 m——t L e ttl | ] +

Routine:  FLPURG

Routane:  FLRIG

HP-75 Description and Entry Points
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File: KR&L02
Author: RS

Pescription:  Switches RI6/37 sth the value in the FRASH 1n the
FHB,

Inpot;
R24/25 FH8 Pointer
R3I6/3?  Walue to be put 1n FHRSH

llulpul {include E-Reg, -Flag, (~Flag 1f pertinemt):
36437 Yalue Fron FHES

Routines Cafled:

Stack depth RE (max): O

{alls 1o Error rovtines [incjude errer nunber and reason):

File: KREREN
Ruthor: RS

Bescription:  Finds and renanes » directory entry on the mase
storage tediun,  Paraneters are obtained from the FNB.

Input;
R24/2%  FHB Pointer

Bu!put (intlude E-| Reg, 2-Flag, (-Flag if pertinent}:
N O af error

Routines Called.
VFBYE, VFDEEI., FLGOFE, FLGET1, FLGEIFK, VFHI+, VFRENA

Stack depth R6 {man}:

Calls te Error routings {include error nunber and teason):

80

Hotes: Kotes:
Reg: x = volatale Status: R1Z gtack: Reg: x = volatile Status: R12 stack:
e Lot EeET B L et FET R S TR R $mmmmmmmme e ’ -- ————4 + PR e 4 +
§  |o123ja567| 1 lm fowrt] Legend | | £ntry | EBxat 1 i |0123]|4567§ i lin Inu![ Legend | | Entry I Buat |
$embo e S S DD SRR BN 4 e [ ] et O Ry | Aenraparn ot e + -4
|RG |rexcxx | | IMode} | | d-BOD | | | | 1RO | wx| ] Iflede| b | I d-Bib | ¢ I |
|R10] I Ile 1 F_{b-BI8 | | | I 1R10] I i€ | |ofb-BIH | } ! |
|R201 I | I0RP | | 36] 1-amput] | | ] 1R20] l1x 08P | | k | 1-input| } i {
R3] 1 bbf IRP | O] [ | ] 1R} | ] Ix1 f i
] T R + I ! jpol || i !
sl f | | NELISE Meeded: x | | | ! w0y | ) [ i {
{Re0| [ A + | | | {Re0] |00} ! i |
1m| i | HRNDI Ca)led: [ | | Reof |} l HAKDI Called: (| i |
$mmmdmnn Bommob Mmoo I Lt [ + ] -4 4 L +
Rnut:ne FLRENR Routine: FLEAN?
File: KR&FL1 File: KRAF 1O
Ruthor: RS futhor: A5
Description:  Sets the 7 flag based an FLSFLG. Description:  Puts Kangaroo into standby on and adjusts the stack
50 that the calling routine will return to FL3BON and HP-75
ran he put into previous standby node,
\H Input:
R24425 Poanter to FHE
!Ju(pul {1nclude E-Reg, !-Flag, C-Flag if p!rtu\?n!) futput (include E-Reg, I-flag, C-Flag 1f pertinzat):
Set #f FLSFLG 15 © R6 stack appropriately adjusted. On R is & return address
RZD Yalue of FLSFLG to FLSADF (an intermal label in FLSBOH) and the old standby
value.
Routines [alled: Routines Called:
STAND-
Stack depth RE {max): 0 Stack depth R6 (max):
Calls to Error rovtines (include erepr nonber and reason): Calls to Error routines {include error nunber and reason):
Notes: Hotes: The calling routine should HET do anything ujith
the return siack.
Reg: » = volatile Status: Ri2 stack: Reg: x = volatile  Status: R12 stack:
L e ST ) LR L LRt EET R I e ettt dmmmmmemm + [ EETT EEEEE ) T P | + Amemm—mmmm e}
1 16%23]3%62] i lin [out] Legemd | | Entry | Exat i [ |012314567] | |in !nutl Legend | | Entry 1 Eaxt |
L e il demed 4emmn 4o 1 e t § - + 4 ] Rt 3
(LI I [flode | | | i [Re | | | | |
I®el | | | | i mo] || | }
[R20le |11 JORP | | | ] JR20[w wx] I | i
[LEA] [ EHRP I | | i IRl | I i
L T T RS i i i o] || i )
[¥501 | | E HELISE Weeded: | | ] IRSO0] 3 | i I
[R601 | [ e SR | | ] |R60| | | b
IR701 | i l HANDI Calied: | i 1 IR0 | soxenne st | | HAHDT {alled: 1t 3
PEERTE -e Forrr Aot e ’ T T e B T T e +
Routine: FLSBOM Foutine: FLSTALX

HP-75C Description and Entry Points




File: KRAFLO
Author: RS, Gf

Description:  Dbtains a device nane From 1he R12 gtack, in the
forn “:0v".  The device nane 1s converted to capitals and
returned 1n R64/67. Checks to determine that the nane
18 carpett,

Input:

R12 stack Bevice nane

Outpul [anclude E-Reg, 2-Flag, C-Flag if pertanent}):
Redfe? {ap1talized nane
13 0 1ff the nane 1x correct

Routimes Called:
GETRDH, GETFST
Stack depth Ré {nax):

Calls to Errer routines (include error hunber and reason):

File: KR2LD2
Ruthor: RS

Description:
Does a VFBYE and falls into FLR3G,

Input;
R36/37  Devfale line pointer
R24/25 FNB poanter

Output (include E-Reg, 7-Flag, [-Flag if pprlin:'ntl:
R3IESI?7  DevFile line pointer Fron FLR3G

Routines Called:
FLR3E

Stack depth 6 [max):

Calls to Error routines (inciude srrer nunber and reason}:

Motes: Kates:
Ses FLR36
Statos: R12 stack: Reg: x = velatale Status: R12 stach:
1-= -4 4 + 1 ¥ ———— AR DL EELES EEESL] L it e e e el I R Y +
| Itn |owt] Legend | | Entry | Exrt ] 1 le123)4s67] | lin |out] Legend | | Entry | Exat |
4 ] L Pomm e L + +--—4 -4 + + d---t et S L Sy +
IMode} I b [ d-BLO | | Device nane| | RO [wxxx]  F°  |Mode]l §b ) d-BED | | | i
E}F lalbam | I | R0l | f 0E | | b3k | | | i
1Re | | 64| 1-input] | i | |R20| lai | 1ORP | J36 | 1-1mput| | | I
(RRP | ] 3] [ ] I IR0] | bS] (LU [ | ]
| I i T T T o I I
| | 1 [Led] I | | NELISH Weeded: x| | ] !
. I I [RBOI | | greememecemeieoes ! 1 f
] HANDI [a)led: | 1 t | |R?01 | I ] MRNGI Called: 11 i I
- e ' ' f T S O 4 —4--m- +
Routine: FLSULH Routine: FLIOT
File: KRACOZ File: Ke&FLo
Auther: RS Author: RS
Bescription:  Handles copying of a file from a nass sturage device Bescriptien:  If the VF.COE field of the extended devfile Iine
to the sae nass stoerage device. refers to a HP-75 readable, non LIF | file, then FIVFO? checks
that the user has supplied a correct passunrd, Generates
an error 1f the passvord 1s incorrect.
Input: nput:
Reaf2s FHB Pointer (paraneters for copy are in FHB.) R74/25 FKA Pointer
R64/67  Device nane of the nass storage device R35/37  deviile line pointer
Tirlput (intlude E-Reg, Z-Flag, C-Flag af pertinent): Output (include E-Reg, I-Flaa, C-Flag if pertinent):
E-Req N 0 1 error £ ® 0 1f invalid passuprd
Routines Called: %outines Called:
VPHIs, FIBIFH, FUGOFE, FIVFO?, WF1102, FIKED, VFNOVE, FEPUR!, ERR1, VFROO?, VFLIF?, VFRVDE.
VFTERN.
Stach depth R (nax): Stach depth R6 (nax}:
Calls to Error routanes {inciude ervor nunber and reason): Calls to Error routines (include error nunber and reason}:
Ganerates ertor 66, tnvalid passuord, 1f the user has
supplied an invalyd passuord.
Notes; Rotes:
Status: K12 stack: Reg: x = valatile  Status: R12 stack:
[ L EEE EETT PO S . e + [ T S mdemst [ -t '
1 [0123|e567] 1 I |out] Legend | | Entry 1 Exat | {  le12319567] | lain lovtl kegend | | Entry | Exxt 3
RER EECEt ERE Y | e Rl B e S L T 4 |t Rt e | L e e L L ik L et +
JRO | aenf I INede] & | | d-B0D | | ; | RO | x=xi i Ifode| b | | ¢-BID | | i |
IRl | ! IE 1 {olbBIN | | I i IR0l 1§ IE le b1 | | I |
[R20In x| IORP | § x | 1-amput} | | i IR20l | IDRP | | | 1-anput] | I |
[LE I f=l [ | 1 IB%] | 1} L (I I |
L] | | | | ] |R40] | | L t t |
3] [EELTY| 1 | i |r50l [urxx] | HELTSB Needed: % | | t |
{RED| sewfraaaf [ I | ] L] Hoore e oo | | |
1R70] ¥ | | HAMDI Called: [ ] I |R70F | kxexx| | HRHDI Called: [ | i
T ' - PR S, $mmm e J e bl | Fom e + s +

+
Foutrne: FLvfo?

Routine: IHIT.

HP-75 Description and Entry Points
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File: KR2.INZ
Ruthor: S

Bescription:  Deternines the size of and imitialize the nass storage
Hedjun. Puts Kangarop inte standby on.  If the vser-specifsed
tize for the nunber of directory entries is intorrectl then an
invalid argunent error 15 generated. Uses DTG to obtain
physical attributes and BDI? to obtazn the size of the nedion.

TInput:

Ri1Z Input paraneiers generated by RSINIT

Ilulpnt {include E-Reg, I-Flag, €-Flag if pertinent):
# 90 1f error
«ned:.um fumaned according to LIF 1 if no error.
Routines [alled:
FLSBON, OMR12?, ONEB, FLSTAK, VFGET, VFWH? ERR1s, CLRCOD,
UNTURL, ¥FSIAY, INISIZ, IWICHK, vFiRDc DOLREP, VFASY,
VFRUSK, VFDUDE< VFRWSK, VI(DEP, COPY, REVEYT, DTG?,
JSBCRT, VFTINE, VFCD46, VFRUUR, VFCLCH, VFBYE.
Stach depth R6 {nax):

Calls to Errer routines {include error nuwber and reasan):

Generates error 63, invalid Tilespec, if conmnunalcation
uith the nass storage device 1s not established.

iNI[HK. BOTB? are local subroutines

Reg: x 7 volatile Status: R12 stack:

e L 1 oes +- +
1 10123]4567} I lin lovt] Legend | | Entry | Exit 1
Lt SEEEPEEEaT Dt e R D '
JRY | x| sxk |fode] | b | d-BED | | Paransters | I
{R10] | I |€ l ol b-BIN | | fran RSIHIT| 3
1R20 s | f [osP | ] x| 1-1nput] | | |
JR30 [seuxn [ kx| Iﬂﬁl’ I 1= 11 ] 1
IRA0|  [ooeaf  A-eememmrmcmmmnemnaann o | i
JRso| | =l | RELISB Heeded: = | | | 3
BRI | | e 'l | |
|R70| | xxl | HRHDI Calked: 11 ] |
4o teoe- e T e e e B et e +

luutlne DI’IST (Hul an entry point)

Filw: KREINZ
Ruthor: RS

Bescription:  Handles the DDT6 and 7 comnands under the sxtended
Filbert pratocal. Issues & DDTH, where N is an input
paraseter, and sends out an $OA. If an ETD is recisved then
returns, otherulse sets up & call 1o VFURC2.

Input:
REZ Valur For BDTX connand
R44/45  Hou nany bytes to reciave for DDTX response
R4G /47 Uhere to-put those bytes,
Butput (include E-Rz?. I-Flag, [-Flag if pertinent}):
E ¥ 0 if error preurs
¢nenory> Modified by amy bytes recieved.

Routines Called:
DDTREP, RDYSD+, VFUACZ.

Stack depth R6 {nax):

falls te Error routines {incluse error nunber and resson):

Kotes:

Reg: ¥ * volatile  Status: R12 stack:

- e e ] [
1 012314567 Entry | Exat |
[ et ] ]
[ I | 1 | |
Rl | {e}]b-BIN |

20« | [ =i i |

Ra| 1| Ix) | | I
RA0]  [ididl { | I
IRsa] | wi] | | I
[R&D| | | | | }
}ml | | | HANDT Called: [ | i
Framdonom 4ot + 4- + +

Rnutme IHISIZ
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File: XRRIHZ
Rirthos;  AiS

Description:  Uetermimes the size of a nass starags nediun.
Loads ¥F,HED with $FF hex (511 decamal), 1he default size
of the pediun. Issues a BDT? using DDI6Z.  Then reverses
the bytes of VF.NED sp that Kangareo can use theu. This
revergal ulll reverse either the defpult value (which uas
lbaded 1m reverse) or the bytes recreved [which are recreved
1n reverse.)

Input:

R36/37 Devfile Jine poanter

Butput (inclode E-Reg, 2-Flag, [-Flag 1f pertipent):
£ WO 3f ervor
VF.HED Highest addressable sector on the nediui
Routines Calfed:
DDI67, REVBY!
Stack depth R6 (nax):

Calls to Error routimes {include error munber and reason):

Hotes:
DBT6? s not an entry peint

Reg: ¥ = volatile R12 stack:

R e fr—mo v rr—rcen R et
| |012]|4‘57] | fntry | Exit

E e e 3 ] L ] Hommmmmmmmmen
[ e | ] Il’FndeI b | | d-8Cb | | |

[R1O} 1 | |olb-BIe | | |

R20iee | | IDHP 1 | x| 1-wmput} | |

R3] 1 11l 1wl [ |

[RA0] Jacnux | ] |

IRSG 1 x| | |

{RES| ] | | 1

lR?OI | | I i

pomm g - A b

Ruul:ne IMI{HE (Hnt an entry point)

File: KR&INZ
Authar: A5

Description: Deternines if the nediun is large enowgh for the nunber
of directory entries that the user specified. The Fornula used

is
Yoi=s ({0 7)/8) 4 2 4 X
where |) are greatest integer, ¥ 16 the user-input nunber of
directory entries, and Y is the mininun gize that the dediun
hust be to support X directory entries.
Tnput:
R?&/17 Vatue for ¥
R3£/37  Devfile Line Pointer
Output (anclude E-Reg, I-Flag, C-Flag if pertinent):
76117 Yalue for ¥
# 0 if illegal size

Routines Called:
ERR1#+

Stack depth RB {nax):

Calls to Error routines (include error nunber and reason):
Genprates an invalid argunent, error 11, if the nedium
is 100 snall te support K directory entries, or if
K 15 0 or negative.

Kotes:
ARP and DRP putput are only valid for E W 0,

Reg u = volaule Satus: R12 stack:

----------- [T T S e Ty TP
| |o123|455?| | Im Inu!E legend | - | Entry { Exat
e L 4 e e N R LT TR T LR
IRe | xxl | Iﬂndel b l i 4-BD | | i

\Rto] | lolu-BH | | H

jreel | ] l!J!iP | | 8 1-1nput] | |

IR®uexxl | 1 761 [ 1

[LCTT I T { |

IRsel 1| 1 |

IReo} | | [ |

IR70{ I bbj | HANDI Called: [ |

[T T P 4--- o4 Hommmmemmnann

Routiner JSBCRT
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File: KREFUT
Ruthor: RS
Pescription:  Issues a SYSISB to CRATHDY.

Input:

Uutput (mcluﬂe E-Reg, I-Flag, C-Flag if pertinent):
47 Current tine 1n internal format

Routines Called:
SYSISB, CRTHDT.

Stack depth R6 {nax):

talls to Error routines {include error number and reason):

Motes:
Reg: ® = welaiyle Status: R1Z stack:
$mmmdemm ki L B S [ P dmmmmmme e +
P [;12d)4867| 1 |1n Jout] Legend | | Entry | Exat |
Bt [ A +
Itiode| & | | d-BLD | |
IE 1 ] |bBiW | I
Jore | ) » | 1-1nput] |
IREP | 1 x| 1 1
! 1
]
|
I

Fale: KRAPAK
Ruther: RS

Description;  Pachs the nediun in the device spreified, Generates
an error if the pack 15 interrupted or if the device 13 not
& nass ctorage devire. HP-75 1 put 1n standby on for duration
of the pack, R 4 pass Fast pack algorithn is used.

Input:
R12 Paraneters specifying the device to piach

Uutpul (mclud! E-Reg, Z-Flag, C-Flag if pertinent):
if error occurs
medwn: packed

Routines Called:
FLSBOK, FLSTAK, VFHI, ERR1+, PAKO, PAK1, PRKZ, PAKI,
VEBSY, ERR1, VETERN.

Stack depth RE [nax):

Calle to Error routines (include error nunber and resson):
Generates an error B3, invalid Filespec, if VFHI fails
#nd the user did npot hit [ATTH). Generates an error
97, 1nvalid pack, 1f one of the pack passes fails.

Notes:
PAKD, PAKY, PAKZ, PAKI are Iocal subroutines.

Reg: x = volaule Status: Rt2 stack:

Hommdemend bmmmmdmend e + ]
| |0123|455?| ] lin |out| Legend | | Entry { Exit 3
s L B it ST S SRR b +
RO | = | [Mede|] | b | d-BCD | | |
|R19] | ] IE | lolbdik | |

1m0l | IDRP | | x | 1-1nput] | |

|R30] | ] (E [ | |
IR0 | I | |
msel | | | |
|RED] | i | | |
|R7a]| | 1 | HAKDT Lalled: [ | |
+ 4 + 4 -——=% ¥

Routine: PRKD {Nut an entry point}

File: KRSPRE
Ruethor: RS

Description:  Packs the directory of the mass storage
wediu, Purged Frle enlries are rewoved and holes are
collapsed.

Input:
R36/37 Devfile line poanter

Dutput {inclvde €-Req, Z-Flag, [-Flag 1f pertement}:
E ¢ 1f error occurs
tnediun>  directory pached

Routines Called:
VFDIR+_ RSHEH-, VFCDEP, VFEOD?, VFRUOs, EOPY, VFHOOP,
VENFP?, COPY, VFHADE,

Stack depth B& (nax):

Calls to Errer routines (include error nunber and reason):

Rotes:
Reg: » = volatile Status: R12 stack:
LR it Lt | F Y Dot R R T b e +
1 [0123{4%87]| | {in ioull legend | | Entry | Bt |
[ el Lt + -t b pmmmmmeaees e +
\RG | xx | IRodel b { | &8I0 | | | |
IR1D] | IE 1 d{olb-BIN | | | |
JR20 | sst| R | | x| 1-input] | I |
IR0 |rewmulaenna | el x| 1 | |
ERAD | sexexene Jaroene | I e T | I |
| NELISB Heeded: x| | | |
--------------------- ¢| t |
1 | |
' +

{Mot an entry poant)

File: KREPAK
Ruthar: RS

Description:  Generates a list of triples in the temporary (RESCON)
nenory area. Each triple 1s 6 bytes long, and one triple s
generates for pach directory entry (uhich 1s assuned to he packed.)
Each triple consists of uhere a file as, hou long 1t ks, and

uhere 1t will go. Each traple elenent is in sectors.

Input:
R36/37 Devfile line pointer

Qutput {include E-Reg, Z-Flag, {-Flag Lf pertinent):
E 1F error
R24725 Pointer to the triple list

Routines (allked:
VFOIR+, RESCOM, VFEDR?, VFRVDE, VFHKL4,
Stach depth 86 (Hax):

Calls to Error routines (arclude error nunber and reason):

JREO|  wat|smnest|

Hotes:
Reg: x = vohule Status: RIZ stack:
----------- + o+ +
| 1o1z:||qss?| |
R Lo S | +
IR0 ] ] I
jro] || b
[R20]xx  |oox | [
1R30] | ul I
[REO|  wx | woesent | I
IR50] | b
I
I
+

——t
Rnulme. PAK? (Not an entry point]

Zaa HP-75 Descriptign and Entry Points
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fale: KRAPRK

Ruthor: RS

Description;
Updates directory entries on the sass storage sediun to
reflect the neu locations of the Files, Uses the triple
list to obtain the neu values,

Inputs

Rea/25 Traple list peinter
k36137 Devlite line posnter

Butput (enclude E-Reg, I-Flay, £-Flag if pertsnent}):
2 ® 0 af error ptcurs on HPIL

Rourtines Called:
VFDIRe, VFRUSB, VFLAD+, PREZR, DDLRP+, DRTRP+.

Stack depth RE [nax):

{alls to Error rovtanes {inciude error nueber and reason):

Fale: KREPRK
Autkor: RS
Description:  Puts auay & buffer ¢ uhich has been updeted

uith new File locations. Alze reads in the next sector
fron the mediun.

Input;
RIESI?T  Devfile lime pointer

Output (include E-Req, T-FIag, C-Flag if pertinent):
E 8 0 if error occurs

Routings Called:
YFRULO, WFRREC

Stack depth RE (man):

Calls to Error routinec (includs error nunber and reason):
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Hotes: Hotes:
PAX2A 15 not an entry poimt
Reg: w = volatile Status: R1Z stach: Reg: » = volatile Status:! A12 stacks
S L EY Y 1 brmohonnt + + Bt | dreaderacdenacd P e [ -t
| i;123)as67| I {1n lowt) Legend | | Eptry | Exat | | 1012314567 | lin lout]| Legend | § Entry | Exit |
e e [ T PP PN | R FESE CEEE e i + R [ -+
RO} Ifode] b ] ) d-BID | | L I {Mode| & | | d-BLB J } | t
fRio] 1] IE | ]e]b-BIH | | IR10] | I 1E | lofb-B14 | |
120 {aunx| x | |820] [ 18P | | x| L-input] |
R3] ] x | R3] | iif I xd bt | |
{R40| 1 axx| ] |R4C| | woex| { | |
o] 1wl | IRse] |} | | |
{R6D|  wiefsonnn | | Ims0] ]} | | |
R0l 1 i L i i I
L T Y [ - L ek SaaEET e + FECET SERR + + +
Rouiine: PAKZR {Mot an entry point} Routine: PRK3
reclol tNOt MAnufacturer Supported
Plent agrees NOT to contact manufacturer
Fale: RREPRK File: KRRFUT
Authgr: RS Ruthar: RS
Description:  Steps through the triple lisl, hoving each file Description:  Exchanges 2 consecutive Bytes in nenory,
to 115 neu location appropriately. The address of the lower byte 1s in R20/21.
This routine 15 needed since nany values gbtained
fron LIF nedia have bytes arranged in reverse order
4 Far as the Capricorn (P is concerned.
Input: Input:
R74/2% Tripie st ponter R20/21 Pointer to hytes to exchange
R36/37 DevFile line pointer
Output (1actvde €-Reg, Z-Flag, [-Flag if pertrnent}: Dutput finclude E-Reg, Z-Flag, C-Flag if pertinent):
E-Req # 0 1f error occurs <nerorys 2 bytes exchanged uith each other.
Routines Cakled: Routines Called:
VFBSY+, VENOWE
Stach depth R (nax): Stack depth R (nax): 0
Lalls to Error routanes {1nclude error punber and reason): Calts to Error routines {anclude error munber and reason);:
Hotes: Hotes:
Reg: x = volatale Status: R1Z stack: Reg: x = volatile S1atus: R12Z stack:
L et EEE R § L R B R I R A= ao ] L e i ] L et il ELCL bt B +
| 101234567 i f1in lout] Legend | | Entry | Exat 1 | [e123|4567] | [ |out| legend | | Entr |
Lk [ e REt B R L e ] [ EEt EEEET EEEY ] + == +
Rl 1 | Ihodel b | | d-8CD | | | ] RO b s I 1
IRl 1 | £ | lelb-BIn | | | | IR12d | | {
|®20] {nexex| RP | | % | 1-9nput] | [ i |R20ki | | I {
R3¢ 1 | iwRP | x| i1 | i [ I B | |
Raol 1 | 1 [ | R0y | 4 ] |
[Rsof | | 11 | 1 IR0l 1] | |
|REFE  wie | swnx| | f i |ReC§ ] { 1 |
%76t | { HRHDI Called 11 t i (L2 B | | |
R R Ty 4- - 4 demmeeiaaan [ R TR 4 E et EEE Rt S ) +

Poutine: REVBYT

Routane: REVPSH
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File: KREFUT

Ruthor: RS

Descraption:  Pushes R44/47 in reverse order onto a stack pointed
to by R32/331 (R47, RAG, RA5, R4S 1n thai arder.) This needs
to be done since many LIF values are an reéverse order as far
as the Capricorn CPU 15 concerned.

Input:

Re4/47  Values to push
R32f33  Where to push then

Butput {include E-Reg, I-Flag, C-Flag if pertinent):
32133 Pownts just after data pushed

Routines Ealled:

Stack depth RE fmax): @

Calls to Error rovtines {include error mumber and reason):

Notes:

Reg: » = vnlauie Status: RIZ stach:

L R et St L it ST B R T bommmmmmmmeae [
| |0l23|455?l i lin lnutl Legend | | Entry | Ewit ]
L | O | + B R R 1
IR0 | [ ] [Hode] | | d-BLB | | | ]
|R10] [ 1 1€ 1 | lb-piw | | | ]
|r20| | i {orP { | 44} 1-ampin| |} | ]
IR30]  bb] ] IRRP | | 32] [ | i
|R40{ [1311) Hemmm e e + | 1
jRsel | 1 | HELISB Weeded: » | | | 1
|R60| | I L + | 1
1n70] | 1 | HANDI Called: [} | |
R Bt T | e mmnm———————— 4 pemmmemmemmmae dmmmm—mmm———— +

Routine: RDYSDe

File: KRAXIT
Ruthor: RS

bescription:  Calle ROYSHD and pops return stach if 1t returns
with £ .

putl
See RDYSHD

Output {include E-Reg, I-Flag, C-Flag if pertinent):
See ROYSKD

Reutines Called:

Stack depth R6 (max):

Calls to Errer routines (include error nusber and resson):

Hotes:
$ee RDYSKD for register un?e. RD¥SDs s & ao-called
plus routine. PBo not call From outside MELROM,

Reg: x = volatile Status: R12 stack:

+-=-4 + + - ] 4 + +
| I01z3]ase7] I fin Ioull Legend I I Entry | Exit |
L e et ] + fornd -t .4 samat
|50 | I | Jfode] | §d-BCD | | | |
ok 1 I F | ieBm | | I [
IR0y || IoRp | | b i-input] | | |
|R30] | | [ 11 | |
|Racl | I 1 | |
IRset 1| | | |
|RE01 I 1 + | |
|r701 ] I | HAMDI Callad: (] | ]
LEEEY PEE R ) L R e +

Routine: TEHRIT

File: KR&FUT
Autkor: RS

Description:  Divades a 3 byte nunber by 1024, nith rounding.

Input:
RA5f47 Huuher to davide

{lutput (1m:1ude E-Reg. Z-Flag, C-Flag 1f pertinent):
R45/47 Original nunber divided by 1024,

Routines {alled:

Stack depth RE [max): @

Calls to Error routines (include error munber and reason):

Hotes:

Req: w = volatile Status: R12 stack:
L e et 1 -—— + EEEEES I Tt o mm e +

i lnz3jaser| | |ln |0u1| Legend | | Entry

e e e e L

IR0 | wx| | |I1m‘.|e|
|£

Idl[ll !
| b-BIH
| I
I

L-1npust

Routine: GHTUNL

File: KRAPIN
Ruthor: A3

Description: Untalks, unlistens the loop.
Input:

Butput {anclude E-Req, I-Flag, C-Flag if pertinant):
% O 1f error
Sez SROFRN also

Routines {alled:
UKTREP, UMLREP
Jtack depth R6 {Hax]:

€alls to Errer routines {include error nuwber and reason}:

Hotes: Ali this routine does is call UNTREP and UNLREP

Reg: x = volatile Shtus 17 stache

J e Ty [EETIT R bommdmmmmemee LI T e .
| lot2314567) | hn lnutl Legend | | Entry | Bt 1
B Rt SR | f e L EE B oA [ - '
L I | |todel & ] | d-BCD | | 1 i
|R10] IE | o | b-BIR | | i i
k204 | 1 [0RP | | x| 2-amput] | 1 i
R3] | IRRP | x| {1 [ 1
|R40| | 1 Ammmmoommme e ] | i
sl || | HELISB Meeded: x | | | |
|R60] | | Ao v I I
k701 | | | HANDT Called: [ 3| I |
DR Tt T} o - e ——

Routyne: WF1102

HP-75 Description and Entry Points
|

85



File: KREVF4
futhor: RS

{escription:  Moves the bytes in VF.CDE 1o VF.2BE 1n 3 devlile lime.

Input:
R3I6/37 Poynter to the deviile

Outpot (include E-Rey, I-Flag, (-Flag if pertinent):

Routines Called:
VFCDCO

Stack depth RE (nau):

Calls to Erear rouwtines [incdude error munber and reason):

Notes:

Reg: x = volatile Status: R12 stack:

L $ommm kst [ .-

| 1012314567 | {mn Jout] Legend | | Entry | Exit |
e | L Bl EEET LU o + +
RO | | | |fode{ b | | a-BLB | | | |
[ I | E 1 | |b-gle |} | | |
IR2el | JoRP § | % | x-1nput] | | |
[R30]xx  [rnaa] 1RRP{ | x| [ | |
IRael | | | I
L R .| ] | |
iRsof || | | |
{70} | ] 1 | |
J O et ST | + - 4 4
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File: KRAVFU
fluthor: RS
Descriptaon:  Does & VFADDR and drops anto VFLLCH. Gets tha

current address of the medwun and conditionally sends »
close record to the nass storage device.

Input

I'IJEIJ‘J‘ Devfile line pointer

Dulput (mciudz E- R:? Iirhg, C-Flag if pertineat):
HPIL error

Routines {alled:
VFADDR, VFCLEH

Stach depth RE {man):

Calls to frrer routines (intlude error runber and reasen):

Hotes:

PPC

Reg' x = vohule Status: R1Z stack:
+ ———t [T TR PR + )
| |o123|4557| | Im ioutl Legend | | Exat [}
B T it d ' + + 4
[ N | IMode] b ] | d-BiD | | |
Igof ]| IE | {ofb-BIN | i |
1kz0] 1 1 10RP | ] % | 1-1nputi { |
R3] | e 180 1 1x1 | |
[Rof | | e -4 I |
|RE0] 1 i | BELISH Heeded: x | | i
[RE] [ ] gememeeeeeee + | i
(L2 { HAKDT Called: | | i
+ Y M ]
Routine: VFRODR

File: EREVED File: KRAVFB

fiuthor: RS Auther: RS

Pescraption:  fets the current position of the mediun Fron the nass Descraption:  Obtains the status Fror the wass storage device

slorage device. updating the VF.LOC Faield.

Fnput:
RIE{37

feviste lane pointer

futput (anclude £-Req, I-Flag, [-Flag if pertinent):
3 0 »f error occure
VE.LDC» Updated position

Routines Lalled:

DEIPEP, VFIADs, RDYSDs, DATSHD
Stack depth R (nax}:

{alis to Error rowlines [amclude error sunber and reason]:

fotes:

and possibly generates an error.

Input:
RIS/17

Devfile Yine pointer

ﬂulpu1 lm:lude E-Req, Z-Flag, [-Flag If perunen\)
Status byte, invalad 3f E N O
E H 0 if error

foutanes Called:
VESTAT, VIERR
Stack depth RE (nax):

Lalls to0 Errvor routynes (intlude #rror nunber and reason):

Notes:

Reg: » = volatile  Status: R12Z stack: Reg: x = volatile Status: RI2 stack:
B D LT TP SPR Sy SRS [T + [ T | FT TR SRRy PRSy P PR + n
3 {in lout] Legend | | fotry | Ews1 1 I |023(as6? 3 [1n feut] Legend | | Entry | Exit |
DGRt RPN L T dommom e + [ --1 + + $ommbo ot I L +
[fode| &} | d-bCB | | | | IR0 | I | Ifedef b i | d-BCD | | | |
IE ] ol bBIR | | | i IRl 1| e | lolb-Blu | | 1 ]
[ORP | ) 56| x-anput| | | i IRz0| 1 | [BRP | 1 x| 1-1mput] | 3 |
bxl 1] | [ IRl 1 | IRRP [ | ! |
| | [ T ¢ | i
| | t 1R50| i | I HELISA Heeded: x | | I |
| | | IRED| i | e L b o 1 |
| | [ i | | HAKDI Called: (] | |
i + L | L e TP e P R Tt LT

Routine: RSEVFB Routine: VFBSY+

HP-75 Description and Entry Points

&



file: KREXIT
Author: RS

Descraption:  Sets wp a-tall to VFBSY and dees an extra pop
fron the R6 stack 1f VFBSY returns with E M O

Input:

Detput (anclude E-Reg, I-Flag, (-Flag if pertznent):

Foutines Called:

Stach depth R {nax):

C#lls 10 Error rovtines {include ercor nusber and reason}:

Hotes:
See YFBSY for input and cutput paraneters and register
wsage. VFBSY+ 1s a plus routine. Do not call from outside

file: KRAVFA
Authar: RS

Description:  Calls URTUNL after settang the HORTTH flag.

Input;

Uu!pul (tnclude E- Reg. I-Flag, C-Flag if pertinent):
io KPIL error occurs

Routines Called:
UNTUHL

Stack depth R6 (rmax):

Calls to Error revtines (include error nunber and reasen):

Hotes:

88

HELROH,
Req: volatile  Status: RAZ stach: Req: x = volatale  Status: R12 stach:
R R Rt | $----4 EEEEt I B =S mefmmmm e ————— + L e Lt L R g e A LR s e e froarrrraraan +
| |m23|¢557| | lin lovt| Legend | | Entry [ Exat | | I023]4567] | fin 1out| Legend j | Entry | Bt i
Hommdmmee ymmana D Ly LT B R R b + [ O BT F TS ELET EEeeerEre boAemmmmmee Ammmmmmmmemem ‘
10 | | 1 tode | | d-BCO | | [ | L] | |ﬂ0dt‘| b | l d-BC0 1 | | i
|R10] | 1 E | 1b-BIR | | | | |R10] I | lo] b-BIN ] | | 1
R0l 11 I6RP | | [ 1-amput]| | | | IR0l 1| |nnp Iol2l -l | I
IR30] | i IRF ||| [ 1 | R3] 1 | (G I R 14 | |
|RA0| | | Ao + i | Hur|nas™ent
| RS0 | ] | HELISE Meede [ [ | IRs0| i | E BELISE Meeded: x| | | I
I I R e At R ol ! | IREO| | ] oo ‘o | |
|1 I B | HANDT Cadled: [ i | IR70] 1 I ! HANDT Called: 11 | I
-4 -4 ———t 4 B e 4 Fmrrpareadoan—} 1- + ot dmmmmm e 1
Routine: VFBYE Routine: YFCDA6
Filte: KRSVFU Fale: KRAVFY
Ruthor; A3 Ruthor: RS
Description:  Sets up RA4/47 are set uith the values described Destription: PRP 15 sei the VF.LBE in the devfile line. R32/33

belou, 15 set to 32 decanad, and {OPY is called.
Input: Input:

R36/37 Devfile 1ime pointer RI6/37 Bevfile line pointer

DRP set to register by caller

Output {inclvde E-Req, 7-Fhag, L-Flag 1F pertinent): Gutput (snclude E-Reg, Z-Flag, C-Flag uf pertinent}:

R44 fa5 3? decamal

R46/47 points to the YF.CPE field in the deviile line
Rovtines Called: Routines Called:

pladngy .
Stach depth RG (nax}: Stack depth RE {nax]:
Calks to £rror rputines (include error nunber and reason): falls to Errer routanes {include erfor number and reason):
Hotes: Hotes:
feg: x = valatile Status: RI1Z stack: Reg: x = volatile Status: R12 stack:
LR B e EEE | [ ot TLTY FEVP TR EE I EEEEPPREEE T e + F R L Cat | - I I et GEETECEEEEE +
I 1012314567) } |1n Jout] Eegend | | Emtry 1 Exit | 1 1012345671 1 hin foutl Legend | 1 Entry | Exat |
LRy Py PETTY ) B R R S et LR 4 [EEET EEEEY EEPET LR e it 2 ¢ d-- + -4
L B | |Nodel & | | d-8(b |} | | I Wl || IModef | | @-BCD | | | |
|R13) | | [E | | Pb-8IN | | i | 1r10] | 1 1E | 1 b-BIN | | | I
lPzol 1| JORP | | w | s-anput] | i | |&201 1 [ORe | 2 | % 1 a-anput} | | 1
F300 | 1l !HRP [ [ | | IR30]  xx| 1] ® } [ b
|ran] looool  bem-momemmmeee o | | I |#40] | | | [ ;
{R50Y | 1 | MELISH Weeded: » | | | | |RSC| | f | ] |
IR60Y | | e 4+ | | |ReC| | | | 1 {
|1870] | | | HAKDT (atled: 11 | | |R7G] | | I | i
-~ ol ' .- B T e LELL L E P L e | L T S |

Routine: VFCILO

Rouiine: VFIDEP

HP-75C Description and Entry Points




File: KRFUT

Auther: RS

Pestription:  DRP i set to W.IPE field 1n the deviile
line.

Input;
DRP Set by calling routine
R36/37 deviile pointer

I-Flag, (-Flag 1F pertanent):

Butput {include E-Re
ORP 737 + VF.COE

= R36,

Routanes Called:

Stack depth RE (nan}: 0

Calls 10 Error routines {include error nunber and reason):

File: KRAVFU

Ruthor: #3

Descraption:  Clases a sector 1f the byte pointer of VF.LO{ is
nonzern.

Input:
R36/37  Devfile line pointer

Output {include E-Reg, 2-Flag, C-Flag if pertinent):
E-Reg % 0 1F WPIL error occurs

Routines Called:
VFURCL, VFLAD+

Stack depth 'RE (nan):

Ealls to Error routines (include error nunber and reason):

Qutput (1nciude £-Req. I-Flag, [-Flag af pertinent):
E-Reg # 0 af HPIL error occurs

-Sovtanes [alled:

BOLREP
Stack depth RG6 (nax):

Talls to Error rovtines (1nclude errer runber and reason):

Notes;

K12 etack:

‘ -
| FD1<3|4567| i lin Inuli Legend | | Entey 1 Exat |
P e and ] [EEEE BT T | ' el SRR EEEEESE +
RG | | | Iﬂudtl b ydbldb | | |

{m0} | | ol b-BIH ] | |

|R20| [ | wap | | x| 1-anput{ | |

el | ul mp [ 11 1

1RA0| | I e Lt e B LA v | |

|FSe| [ | | RELTSE Heeded: = | | |

RGO | [ L | |

ir70| | 1 I HAHD] Called 11 I

LR e Y | - - -

Routine: VFDECL

HP~75 Description and Entry

Hotes: Notes:
Reqg: u = volatile  Status: R12 stach: Reg: « = volatale  Status: R12 stach:
[EEls ELLE) LEEEEs ] R R i B R I o ————— + ===t do --# e
| l0123|4567| | lm lout] Legend | | Entry | Eat | | lo123lasse?) | lzn fout] Legend |
4 e EYEreT memmd Ammmmmmmmee- fmmmmm * L T il ] [EE Y )
RO | | 1 [Modeb b | FdBD | | | | IR0} wu| | IMade| & | | ¢-BID |
1R10] | 1 IE | | b-8IN } } | | [R10] | ] E | ol b-BIN |
R2o] [ 1 |b&P [ 1l ba-weput] | | [ IR0l | 1 IBAP | | x| i-1nput]
1r30| | |“P? 1 36} b | | |R3] | il 1wl
I T T s I [ ol | |
1RS0| | 1 I MELISB Heeded: » | | | | [R5G| | wuxl
R60| | [ ettt + | | [R60] | 1

. 2 T I | | RANOT Called: [ | | L O |
LR T EE LY | drnmmm—an f— - + + + 4
Routine: YFLICH Routine: YFDDL2
F1le: KREVFU File: KRAVF1
“Author: RS Ruthor: AS
Descraptron:  Puts filbert into write node hy 1$sulng a OLZ. Description:  Reurites the directory entry fron VF.LDE and closes

the record.
Input: Input:
K36/37 Devfile line pointer R36/37 Devfile line pointer

Output [include E-Reg, 7-Flag, [-Flag if pertinent);
E-Reg # 0 if error occurs

Routines Called:

Stack depth RE (nan):

Calls to Error routines (anclude error nunber and reason):

Hotes:

Status: RIZ stach:
PR 4 demmmer R
I {an qull Legend | | Entry 1 Exat

R e b + 4- +

|Re { | [Mode] b | | d-BCD | | |

|R10] | | IE | |ofb8I | | |

|R20] | | J0RP | | w | 1-smput] | |

k] I 11] [ARP | | x|} (| |

(L | |

IR0 | | | |

IReol 1| | |

L300 | I l HRNDT Called: Pl i

P e 4 gmemman + deemee

Routine: VFDIR
Points




Fale: KREVF1
Author: RS

Descriptson:  Seeks the nass storage mediun to the First
directory entry.

Input

1-!36!37 Devfile line poanter

Dutpul hnclude E-Reg, I-Flag, [~Flag if pertinent):
# 0 af HPIL error occurs

Routines Catled:
VERUSK, VFHKD-

Stack depih R6 {nax):

Calls to Error rouvtines {(include error nueber and reason):

Hetes:

file: KRAXIT
Ruthor: RS

-Descraption:

Calls VFDIR and pops RE stack an € W 0.

Input:

Output {include E-Reg, I-Flag, C-Flag 1f pertinent):

Routines Lalled:

Stack depth R& [nax):

Talls to £rror routines (anclude error nunber and reason):

Hotes:

See VFOIR for input and output paraneters and register

usage. VFOIR+ 15 a plus routime,

Do ngt call fron outsade

9

HELROM.
Reg; « = volaule Status: R1Z stack: Reg: % = vplatile  Status: RiZ stack:
L e e L St LETY EETERE T N PEEEEEP $ommmmmeean ) R R BT J L e o o + +
{ |01"3|-1567I | lm Iouli Legend | | Entry | Bat | | 10123]4%¢7| | {1n jout] legend | | Entry | Eaut |
[ St B | [ -t 4 L et | [ et EEEE Y +---- 4 1= 4k -—-4
iRG 1wl ! Iﬂedd bl Id-BCO | | | 1 IR0 | | | |togz] | | d-BCD | | | |
iR10] | Iofbbiv | | | I L N N A R R S | |
g0l |} [e8® | | =k s-wnput] | ] 1 |keol | ] IBRP || ] w-imput]| | |
01 | ub o WPl Ikl I i i wol | L (me| | | i | |
L I IR B v | i I I | |
1%50| | i | MELISB Heeded: » | | | i |R50] | [ | | |
T B R R v | i wee| |} i | |
|&70] | 1 | HRND] Called: 11 | 1 k20| | I i I |
LR R et drmrmrmee e em e L R Gt ‘ e e e T T e BEEEEE TR +
Routine: YFDIRY Routine: VFDUDE
reciplent ag:a:nsaﬁg;ﬂunr Supported
to contact manufacturer

File: KRSVFZ File: KRaVF1
Ruthor: RS Auther: RS
Description:  Writes dusny direclery entries to the wediwr according Description:  Deternines uhether the meidun 5 at the end of

1o the 1nput paraneters. the directiory
Taput: Inpui:

R20 Bunny byte R36/37 Devfile line pointer

R21 Repeat count. Mrite 1has nany directory entries 1o -

the nediun, each filled uith the dunny byte.

RI6SI7 Revisle line poanter
Output {include E-Reg, I-Flag, (-Flag 1f pertinent): Output (include E-Reg, Z-Flag, C-Flag 1f pertinent}:

E-Reg B O if error accurs 1 Set 1f end of edirectory
Rautines Called: Routines [alled:

VFCDEP, WFWRD-, WFCLCK VFPER®, VFLED?
Stack depth R6 {rau): Stack depth RB {nax}:
Calls to Error rovtines (include errer nunber and reason): Calls to Error routines (snclude error nusber and reason}:
Hotes: Hotes:
Feg: *® = vnhule Status: R12 stack: Reg: x = vnlatile Status: RIZ stach:
B e g F BT T B L LT et + 1---|----4n-- LR D B ] 4 e Pt mmmmmre )
| 10|23I5567| | Jan fout| Legend | | Entry | Eaut | | 10123]4562] | lan qutl Legand | | Entry [ Exat |
FEEEE PEPEE RN f Lt ST T S T fommmmmmmae + L e Rt 1 Rt LEEY CEET TR T fommmmm e ]
RO 1 A IModef b | | d-BED | | I | R0 1 wx] O} lm-del b | | 9-BCD | ] |
L. T IE | to|bBI® | | | I k1o 1 | o] b-BIH | | | I
|R20|u || IORP | § o | a-sppnt| | I | lazel |1 IDRP I I 46] 1-1nput| ] | |
[Bol | ul e ] k] I | | 1 R L I I I l
[RAQ o | sk | e + | ! |®de| | xx|  4memmemeeeemeccaeeeeo + ] 1 |
| RSO | | HEL)SB Meeded: x| | ] ] |Rs0| | ux| I PELISB Needed: x| | ] |
IRBO| | ] dmememeeeceoeeeee- 4o | j |REG[ | | Ammmmemememememmeas s 1 i
1R70] | 1 | HANDT Called: b | 3 k70| I | | HAHDT Ealled [N | |
[T P ommmmsemaeiaa . R §emmmcmnmnans a dombmd + mrmemem————a— $ dmmmmmmmeme e
Routine: VFEDD? Routine; VFERR

HP-75C Description and Entry Points




File: KREVFB
Buther: RS

Description:  Tests the status inpul and generates & possihle
error nessage.  Asgures that the status byte has been generated
under the filbert protocal.

Input:
R57 3tatus to test
R3I6/I? Deviale line pointer

Outpwt (1nclude E-Reg, I-Flag, C-Flag if pertinent):
E 0 af error uas generated

Routines [alled:
ERRORR

Stack depth R6 [nax}:
Calls to Error rowtines [include erros nusber and reason):

Generates 93, nass nemory, 94, no nedium, or
96, invalad mediun errors,

Hotes:
Does not generate an error for a neu nedius status.

Reg: x = volatale Status: R12 stack:
e e Satd R R R et TR Snah L S 4
I 10123145671 | {in fout| tegend | | Entry | Exat |
4=t * LI} wvt 4
INode b | | d-BCD | | | |
IE lolb-BIN | | | |
{oRP | | w | x-anput| | | |
(L . 1 | |
I- | |
1 | |
1 | |
| HANDD Called: [ | |
$e- M - +

Routsne: VFEKCH

Fale: KRAVF1
Ruther: RS

Description;  Causes nass storage device to exchange 1ts buffers
0 and 1

Input;
RIESI?  DevFale line printer

Dutput (include E-Reg. 1-Flag, C-Flag if pertinent}:
E WO if error poours

Routines Called:
VFLAD+, DDLRLP

Stack depth RE {nax):

Calls to Eeror routines (include error nunber and reason):

Koles:

Req: w = volatile Status: R1Z stack:

LR e Rl Lt Lt | LA fr-m v L]
1 [0173]4567| | lan Jout| Eegend | | Entry | Exit 1
L Rl Re T B N R T R T S ST P T '
Ref 1| {Rode| b | | d-BCD | | | |
Rl 1| 1€ ol b-3IN | | | }
{Reo] )| % | | b
] I | ¥ | | |
R0l | | | )
IRS0| ] | | | )
1eeof 1} | | b
wrol 1} I | 1
[EEET SRR B +

Reutine: YFGET

PPC

File: KR&VIO
Ruthor: RS
Description:  3Sels up and calls GETPAD. If swccessful, expands the

deviile line to acconcdate additional anforsation stared there
by the nase storage code, (lears HANDLY uf GETPAO call successful.

Inpat;
RE64/67  Device nmemonic

Output (1nclude €-Reg, 7-Flag, C-Flag 1f pertinent}:
R36/3 Devfile line pointer of £ = O
E R 0 1F error occurs

Routynes Called;
3YSJSB, GEYPAD, ALLOC, CLRCOD, SKPLHM
Stach depth RG {max):

talls to Error revtines {include errer nusher and reasan):

Hotes!

Req: » = volatale Status: R1Z stach:

[ L et | -4 [ ‘ R LT T +
1 [0123|4567] | 1sn fout] Ltegend | { Entry I Exat |
L T D LT E T DY P gmmmmmm e +
{RG | nl 1 |flode] & | 1 d-BCD | | ! |
L] | 1 IE 1 loibBW | | ] |
[R20]x | | IoRP | | % { 1-amput] | ] |
IR0 | x| xxoo] R | | = ] ] |
IRAG| ] ] ] |
IRl | | I |
IR&D]  Juuaa] | 1 I
1R70] | | 1 [ I
--- ---t ' ——— o m e bmmmmemaee +

Routine: VFGLOC

Fale: KR&VF1
Author: RS

Description:  Get the directory starting sector (VF.DL) and the
current directory location (VF,COLY

Input;
Ri6f37 Devfile 1ine pointer

Outpwt (1intlude E-Reg, I-Flag, C-Flag if pertirent):
RA5/47 VF,CDL
RE6/57  VF.DL

Routines Called:

Stack dépth R6 (rax): O

Calls to Error routines {include error nunber and reason):

Hotes:

Reg: x = volatile  Status: R12 ptack:
T B D e P T L +
| 0123145671 | |1n Yeut| Legend |
LS ELELT EELE S EECECESY FEEY FLEs e
IR0 | xx| | IMode| b § | d-BID |
IR10] i | IE | 1 FbB-BIH |
[R20] 3 | |DRP | { 46| 1-1input
R3] bt |ARP | ] S6f 1
|R40| [ oool  deremecee e [
|R50] [ oo} | MELISE Reeded: x|
|Red| ] | #mmmmmmmm i mmmmmm s +
el b | [ HANDT Called: |
LR e EX Y ) - -

Routine: VFHI

HP-75 Description and Entry Points




Fale: KRAVFO
Ruthor: RS

Pescraption:  §stablish connunacation uith the nase storage device.
Ensures that the devite 1s a fulbert (SAI response 10 hex),
gets 1ts statwus and nediun address, and expands the devfale line.

Input:

RE4/67  Device name

l]ulput {include E-Reg, I-Flag, (-Flag if pertinent):
36737 bevfile line pointer
E # 0 if error occurs

Routines Called:
VFGET, VFHN?, VFBSY, BLEBLF, VADDR, VFBYE, UNTUNL, LADREP,
VFRUSK, VFRWRD, INISIZ, ERR1

Stack depth R6 (nax):

Calls 16 Errer routines (1nclude errer nunber and reason):
Generates an invalid nediun error af 1t 15 not fornatted
accardang to LIF. Invalid nediun error = 96,

Hotes:
falls the internal subroutine YFFBHI, I have included
the entry points whach VFFBHI calls in the above list.

File: KRaxil
Author: RS

Description:  Svts up 3 cail to VFHI. Does an extra pop of the
R6 stack 1f YFBI returns with E W O,

Input:
Ovtput (include E-Reg, 2-Flag, C-Flag if pertinent);

Routines Called:

Stack depth R6 {max):

Calle 1o Error rovtines (include ereor punber and reason):

Hotes:
VFHl+ is a plus routine, See VFHI For & 1nput and output
paraneters and register usage. Do not call fron outside

HELKCR,
Reg: x = volatile Statuss RIZ stach: Reg: ¥ vulaule Status: R12 stack:
L e S | R B R [ + L P it ' L e ' +
| lorz314567] | {10 {out] Legend [ | Entry 1 Ewit | 1 l0123l456?| 1 {tn |out] legend | | Entry | £x2t |
J O Bty SN | L T e e L --4 + T T R 1 F L L T S drmr—nanasasn
T I |fode] & | | d-8LB | | 1 | Rt 1 | [Wode] | | d-BLD | | | |
IRe] IE lolb-BIN | 1 i | IR10] | IE 1 | [bo-BIN { } | |
IR201x | IDRP | | ® | 1-ynput] | t | IR20l | | IoRe || | t-tnputd } | |
IRI0] xx| oal PRP T fx | [ 1 i IRl 1 | L I B [ | |
L T ] I v | | 1 [T TR R s | i
| RSO | | RELISP Meede x |} | ] {R50] [ | i RELISH Heeded [ | i
L B I R e v i | L T B o | |
ER70| t | | HAHD] Called [ ] | ir70] | | { KMHDI Talled: | 1 | i
LR R Dt ] L e P LT L R it ] + LEEET ey Py ] - L ]
Boutine: VFHI+ Roistine:  VFLAD+
Fale: KREXIT File: KRAVF 1
Auther; 6% Ruthor: RS
Description:  Sets up a call to VFLRD. IF VWFLRD returns wth € & O Description:  Deternines if the curreat directory entry is the logacal
then VFLRD+ does an extra pop of the R6 stack. end of the directory. 7 is set af at the logical end of
directory. [f at the physical end of the directory then
I 1s not set.
Tnput: Input:
R3EBS3? Devfile line pointer
Output (1nciude E-Reg, 7-Flag, [-Flag 1f pertinent): ﬂutpul (include E-Reg, I-Flag, (-Flag if pertinent):
Set af at logical end of directary
Routines Calied: Routines Called:
VFPED?
Stach depth R6 (man): Stack depth R6 {max);:
Calls to Error routines {anclude error munber and reason): €alls to Error routines {1include error nunber and reason):
Hates: VYFLADs 15 a plus routine.  See VFLAD For wnput and Hotes:
oulput paraweters and reqister usage. Do not call fron
ouiside NELRON,
Req: x = volatile Status: RI2 stack:
L e Rt LR R [ Aommemmomomeo + Reg n = yplatile  Statos; R1Z stack:
| 1042319563 I |1n qutl Legend | | Entry | Exit | N L At -1 Ll S S EEE ] LI dmmmma e aan *
et EEER e it SUE 4 e o fommmmmmmamen + | |D|23|4557! | {1n |out] Legend | | Entry | Eaat i
IR0 | | i fMode| | I d-BLD I 1 ) | Ammpmmmmde e ] el il et S Ll B SECEEEE e et dememrmemmeee 4
Riol | f | | |bem | | | i o |l 1 Mosel s | | 8t | | i |
R201 | | joae |t | a-anput] | | | IR0} | ] 4 | | b-BW | | | |
|r30] |1 IHRPI [ | | | |R20L | | IDRP | [ 96] 1-1mput} | [ |
L I B [ | | IR¥ed | ] IARP | | 58] [ | |
|REG| | i I MELYSD Heeded: 1] | { [R40} | wxl R e v | I
|REC| | ] e I | i [R50 | ==l IHEUSB Keada LI I { |
1R20| i i | HAKDI Called: [ 1 | IRB0] | [ e e s} | |
#ennd b Ammmmmemmeee $ommmmmm e + [R701 | | | HANDT Called: 1t | i
Hmmmdm g4 [ERCTEErE EEY I —-—-4
Rovtine: VFLED?
Routane: VFLEIF?

i
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File: KREVF2
Author: RS
Description: Exanines the directory entry 1n the VF,COE Field of

the devFile line. IT the directery entry refers to an LIF
1 file then returns urth 7 set,

input:
RIEFI7  Devfile lane poanter

Output (include E-Reg, I-Flag, C-Flag 1f pertinent):
Set 3F LIF t fale
R20/ File type decremented once

Routines Called:

Stach depth R6 (nax): @

Lalls to Error routines (include error nunber and reason}:

Hotes:

Status: R12 stack:

[EECETTEETEEEY BESERPTs - +
| |0‘23H55?| i |1n Ioul[ Llegend | | Entry | Eaat |
H e H - +
RO | wx] | |Mode| & 1 ) 4-BCD | ) i |
IR1gf |} IE | | pb-BlH | | | |
{R20}00 | 1 |6RP | | 200 s-znput]l | i |
IR0l | a)  [meP | ] 36 | [ |
|R40} | | $ommmmmmaee R | | |
RSO | I | MELISE Reeded: » | | | |
|Re0L | I e T | | |
w1 | HRNDT Called: 11 | |
4- [] ] It -- Y

Routine:  WFLIBY

file: KRAYFE
Author; AS

Description:  Does 4 VFBSY4 and listens the wass storage device
xf VFB3Y+ found no prrors,

Input:
RIESI7  DevFile linr pointer

Output {include E-Reg, I-Flag, C-Flag if pertinent):
£ 0 if ereor occurs

Routines Called:
WFBSY+, VFLAD

Stack depth R6 (nax):

Calls to Error routines {include error nunber and reaszon):

Kotes:

Reg: x = volatile  Status: R12 stack:

e e [ [ +

| I0123|45§7| | I:ln fuutl Legend | | Entry | Exit |
+ L] + 4 mem——- +
b 4 | |fode | & t | d-B0 | | | t
IR0} | IE o b-Bik | | |

|R2¢] i [ 1DRP | f % | i-anput| | |

|Rel || I16RP | x| [ | |
IRsol |t | [ |
IRsey |} | I |
L I + | I |
Rl | 1 HRHDI Cadied: 1 I l
oot + 1 - L +

Routane: VFLT¥+

File: KRBXIT
Auther; A

Descraption:  Calls VWFLIBY and pops the R6 stach on EM 0. A
plus routane.

Input:

Qutput {include E-Reg, 7-Flag, {-Flag 1f pertiment]:

‘Routanes Called:

Stack depth RG [man):

Lalls to Error routines {include errer munber and reason):

Notes: For wnpul and output paraneters and register usage sem
VFLIBY. Do not call fror cutside MELRON.

Reg' x = vnla‘llle Status: R12 stark:

B e R L kL GETT BT S SEE PSR dommm e +
| IOI"][‘ISG?I | lan fout] tegend | | Entry | Ekat

L e ] L P t - -4 FEEN
Ira | | | |fodel § | d-BOB | | i

LS I I 1 11 |

2ol | Il [

[r301 | ] [ |

[RaG] | ] | 1

|rs0l I 1 | |

[Eo:T I ] | I

ol | | HIKBY Called: bl !

R e T | [ y— [P #emmmamomaman

Routine: VENFPY

Frle: KRRVFY
Ruthpr: A5
bescription:  Determines 1f the directory entry in the VF.(DE Field

of the devfile Line 15 narked for purging. Returns 7 set if
it is.

Input:
R3B{37 Devfrle 1ine pointer

Output {include E-Reg, I-Flag, C-Flag 1f pertinent);
3 Set if file 1s narked for purging
R20/21 File type of directary entry in VF.(DE

Routines Called:

Stack depth R& {nax): 0

Calls to Error routines {include error nunber and reason):

Hotes:

Reg: ® = volatile  S$tatus: R12 stach:

-4 13 + + - ) [ P 1
1 ]0%2314567] | fin {out| tegend | | Entry | Exat |
L T T | P ey e e I 2 [ +
{RO | wx| | |Hedef {1 | d-BCD | | | |
R0l | | IE §F | _[b-BIN | } | |
{R2ofxx | | [okP | 1 20f 1-1nput] | | |
IR30] | 1] IHRP 11 3k [ | |
{R40] | [ L | |
|R=0| ] | | HELISE Heeded: w | | { i
|RBO| | [ [ | |
gl 1| | HANBT Called: 11 | |
+ - L et R T +

Routine: VFRA*

HP-75 Description and Entry Points
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File: KRBVFO
Rythor: A3

Description:  Deternines if the specified device 1s a mass manory
uhich responds te the Lilbert protocal. Rass menories of this
type respond with 10 hex to the SAI conmmand.

Input:
f36/37  Devfile line pointer

l]ul;:ut (1nciude E-| Reg 2-Flag, (-Flag if pertinent):
Set 1f a nass storage device operating under the
filbert protocal
£ # 0 if an error gccures on HPIL

Routines Callsd:
UHTUNL, ¥FIAD+, ROYSPs, ERROR, DRTSND, ERRY, VFOYE

Stack depth R6 (man):

Calls to Error routines (include error nunber and reason):
Generates an error 56, no loop response, :f the-SAI
frane returns to Kangarco. Gemerates am error 57,
wnwalid trarsnassion, 1f the device does not source
an ET0 wathin 10 franes after the SAI.  Generates an
error 92, npt a nass nenory, 1f the device does rot
respond uath @ 10 hex to an SAL conmand.

File: WRAVF1
Ruthor: RS

Description:  Moves a file on 2 mass storage device to &
location.

Input:
RI6/37  Devliile lire pointer
R62/63  lUhere the file is
R64/65  How long the file is
REG/67  Where the file should go /

3= in sectors

Output hn:luée E-Reg, I-Flag, £-Flag if pertinent):
E # 0 if error occurs on HPIL

Routines Called:
VFRUK+, VFRCEX, VFRULO, VFEKLH, VFUBLG

Stach depth R6 (maw):

Calls to £rror routines (anclude error number and reason):

Hotes:

neH
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Hotes:
Reg: x = vplatile  States: R12 stack: Reg: x = volatile  Status: R12 stack:
L e SEREY | L et et o ST PR e fosmnmmn + L e Bbld e S 4 fmmmmmmm g +
| 10123)4567] | Iln |uu\| Legend | | Entry | Exat | | |0|23|4567| | i1n lout] Legend | | Entry | £xat |
Heogennmgmnng T P P PP ] I R e 4 dmesdemamdonne $omee [ + +
L7 R | IﬂudEI b | | o-BCD | | | 1 |k | HI I |odei b { ] o-BCD | | | |
L0 I o | b-BIH | | | | [Rt0] | lE 1 {olb8IH | | | |
|1820] | | IDRP k | p-snput]| | | | |R2¢| | } IoRP | | % 1 r-1nput| | | |
1Rl | 1 IﬂRP | | | | | Rl | il 1ed 11 | |
[Ra0] | xrel  demmemeemmmeee + | | [rae] | el | | [
|R504 | wui I HELISB Meeded: x | | | | |R50] | I 1 | |
REO] | | Aeeeeeememeommeoemeees 'l | | [&6el 11l11dal | | I
|R701 | | | HANGT Called: (| | | |R?G] | I I | |
L Rt e TR 4 fmemmmmeaman dmmmmm e ] PR S EEEY 3 + + +
Routme: VFROVE
Routine: VFNSG
File: KR&VS 2 File: KRAVEL
Author: RS Author: RS
Description:  Untalks, unlistens the loop. Displays 2 nessage us1ng Description:  Reads in 32 byltes of into the turrent directory
NSGOUT,  Untalks, unlistens the loop again, entry, VF.EDE, 1n the devfile Jane.
t: Input:
R26/27 Poanter to negsage for HSGOUT R36/3? deviile line pointer
R36/37 Devfile line posnter
Output (include E-Reg, I-Flag, [-Flag 1f pertinent): Uutpu: {1nclude £-Reg, Z-Flag, C-Flag if pertiment):
£ B O tf error occurs on HPIL 0 af error on HPIL occurs
Routines Called: Routines Called;
UHIUKL, NSLO0T VFCPAG, YFRURD
$tack depth RE (nax): Stack depth R6 (nax):
Calls te Error rowtunes {include error number and reason): Calls to Error routines {include error nukber and reason):
Hotes: Kotes:
wvnlatile Status: R12 stark: Reg: u = volaule Status: K12 stack:
[EEEE $ommit- + T [ L e + - + - -+
1 |oi1z3Pase?| | Im |-m| Legend | | 1 |0123q-:557| | Im [Du![ legend | | Entry | Bt |
e el EEET S R ! Dr T ] P ! T SR COEY PSRy PEE [EERET EE B e L $mmemmmmeea +
L . Iﬂndzl b I | d-B0D | | | I IR0 I 1 I |ﬂbde| b | Fd-BCD ] | | |
e 1| Jo[b-BIN | | | | Rl 1 14 | ol b-BIH | | | |
iP20| I nj |DRP | | x| t-input] | | | {R20§ | | IDRP | | x| 1-input] | | |
R3O 1 1 IHRP I Ixt 11 | | R3] 1 | IHRP PoIxl 11 | |
L T B B e o | ] Rao| | | | | |
Rsel ] I HELDSB Mueded: w | | | I 850y . 1 | I | |
L I v | ] kol | | i | |
[R7Q| | | | HAMDI Ealled: 11 | I |R704 | i ; | 3
+ + R R dmmmnm—————— 4 L e Al | L) + +

Rovtine: VFHXD-

Routine: YFHXDE
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File: KR&VF1

Ruthor:  RA$

Descripiion:  Updales the current darectory locstion (VF.BL} and

reads 1n the next directory entry wsing VFMAD-.

Input:
RIGFI7 Devfirle line pornter

llulput hntlude E-Reg, I-Flag, L-Flag if pertinent):
# 0 1f error otcurs on HPIL

Rouytines Called:
VPN

Stack depth R6 (han):

Calls to £rror routines {anclude error nunber and reason):

Hotes:

Reg: x = volatile  Status: R12 stack:

R el Ll ] LI -

1 Jo12314562| I Jan |uutl tegend | | Entry 1 Bat
Ao} + ¥

IR0 | wex] | { ]

IR10} 1 | 1 1

k2ol 1| I |

(1. T I Y | 1

{rag| | xxx] | 1

1r501 i | | i

|RéD| 1 | | |

IR7ol 1| | |

L P 4+ v

Routine: VFHXE+

Frie: KRRALY
futhor: RS

Petceaption:  Sets up a call to VFRKOE and pops R stack if
it returns uath £ 0 0. B plus routine,

Input:

Butput (include E-Reg, I-Flag, €-Flag if pertinsnt):

Routires Called:

Stack depth Ré (nax):

Calls 1o Error routines (inciude errar nunber and reason):

Hotes:
This is a plus routine. For a description of register
usage and input and output paraneters ese VFREDE. Do
not call From outside RELRON,

Reg: L uulatile Status: RiZ stack:

i |0123|455? i f1n fout] legend i § Entry Exuat
P M . M

{RO I {ode| | | d-BCD ]

{R10| € | 1 |b-8IH |

|&20| 1oRR |1 | d-input]

|830] [ |

2
o
R ——

S —

I
|
|
!
[
|
|
|
|
+

| HANDI Cakied: |
L]

Routane: VFPED?

File: KRAVF1

futhor:  BS

DBescriptaon:  Determines if the currenl directory entry in
W .(BE 15 the physical end of the directary. That is,

1§ VF.CDE has the First 32 bytes of file space.
put:
R3IGSI7 Devfile line poanter

ﬂnlput (1nclude E-Reg, 7-Flag, [-Flag 1f pertinent):
Set of physical end of directory

Routrnes Cailed:
VFELOC

Stack depth R6 (nax):

Talls 1o Error rovtines {anclude error nunber and reason):

Notes:

Reg: % = volatile Status: RIZ stack:

a---4 -t B S Y EE R Pt I et

1 n23ie5671 | lin |outl Legend | | Entry
[T S Y

R0 | s] ) Innuel b |d-Blp | |
IF10] 1 ] I b-Bin | |
1R20] 1 ] IDRP {1 46] 1-wnpur| |
k0] 1 1] InRP [ R]] 11
IR0 | | omsst] e + |
1rs0| 1 xx | BELISA Weeded: = | |
1R60| 1 [ T |
Kol 1 | WANDT Calle it
frmmfmmmafmmmmg e mmmmmmemmmmmee - " .

L Rl SERECEEE I

———— e -+

Routine: VFRCEX

File: KRVFI
Author: RS

Pescription:  Reads a record and exchanges the buffers an the
hass slorage devace.

Input:
RI6/37  Devfile lime pointer

l]utpu‘ (1nclude E-Reg, I-Flag, (-Flag if pertinent):
# 0 if error occurs

Routines {alled:
VFRREC, VFEXLH

$tack depth RE (nanv):

Calls to Error routines (include error mwnber and reason):

Hotes:

Reg: » = volatile Status: Ri2 stach:
[ e EEE ) L R et

| 1082314567 | .l {out| Legend | { Entry
L $ommmfomedmmmdmmmmmmmnd femmmmmmmmme

|Mode| b | | d-BID |
113 | b-BIK |

!
|
{
1R30| |
b
1
b

4
|
]
|
|
|
1
|
I
I
I

koutine: VFROE

HP-75 Description and Entry Points

95



File: KREVF4
Huthpr: RS

Description:  Translates the LIF directory entry 1o VF.(DE to
2 Kangaroo directery entry an VP RDE. Uses only the first
8 charatters of the nane and translates the size into bytes,
kilobytes, or negabytes. Depending on the s1ze of the file,
R20 val) have a * 7, "K', or a "W respectively.

Inpurt:

R36/37 Devfile line pointer

Oulput (include E-Reg., Z-Flag, [-Flag if pertinent):
W0 aF error
R20 Size character

Routines Called:
$Y5J58, EMCLDK, VFROO?, TEWRIT
Stack depth Ré (man):

Calis 1o Error rovtines [include error aurher and reason):

File: KREVF Y
Author: A3
Description:  {hanges the mana in the WF.€DE faeld of the deviile

lane. The last 2 characters of the nane field are f1lied
uith blanks.

Input:
Rapfa?  Neu ranwe to put into VF.{BE
R36/37 Oevfile line pointer

Butpul (lnclude E-Reg, I-Flag, C-Flag if pertinent):
F.CBE> Hew nane field

Routines Called:

Stack depth R6 {nax): O

Ealls to Error routanes {include error nunber and raason):

96

Notes: Notes:
Reg: » = volatale Status' R12 stach: Reg x = volatile  Status: R1Z stack:
R s L [EEEe ) + . % ] 4--——t s [ ] + +
[ 1012319567} 1 hn Ioul} Legend | | Entry | Exat i i |0123|456?| 1 Iin Ioull legend | | Entry { Exit 1
(SR SRR R + - L e e T s St oo [ [ ]
IR0 | xx | |F|DdE| bl |d-ei0 | | | 1 1B | wu| 1 iNOﬂEF h| | s-BC0 | ) | ]
IR10] | E | lefb8m | | t | ol | IE | 1b-BIN | | | 1
1R20 | xx | IbRP | |56 E 1-input] § } | |R20] | | |pRP } | 461 i-1nput] | | |
IR®] i1 InRP | | 38) [ I | R3] 1 di] IRRP to138 11 | |
IR40] 1 4 - + | | |R4G11a1i [22ia] 1 | ]
RS0 | oy | | RELISH Heeded: (] | | |#50] | I | | |
IRED| 8- + l | IR&OL || | | l
1r70{ | [ | | |R70{ | | | HARDE Called: 11 |- i
[ T Ee et e S + + FEs 4 o + - +
Routine: VFREHA Routine: WVIRLF?
file: KREVF2 File: KR&VF2
futhor: &L Author: RS
Description:  Deternines 1f z Kangaroo directory entry Description:  Deternines 1F the VF.LDf contains a directory entry
in the HP-75 refers to an LIF 1 f1le, vhich Kangaroo can read. If it 1s not & readable directory
entry then a HAWDIO call is 1ssued. Only 1F soneone inter-
Input: cepts the call or 1f the entry is readable is I set on return.
R3O/ Pointer to Kangargp directory entry
Inputr
Dutput {1nciude E Reg, 1- Flag, C-Fiag 1f pertinent): R36{/1?  Deviile line pointer
FLIF 1 File
R22f23 lypelaccess bytes of the Kangaroo directory entry
Routines Cailed: Dutpu1 (ml:lude E-Reg, 2-Flag, C-Flag if pertinent):
Kangaroo firle naie type (valid 1f 7 set)
Stack depth R6 {max): Z Set if Kangarao readable file type
Calls to Error rovtines (include error nunber and reason):
Routines Called:
HAHDIC
Hotes:
Stack depth RE {max):
Calls to Error routines {include error nunber and reason):
Reg: x = volatile R12 stack: .
R e ] + - Hotes:
I 101231495671 | Im qutl Legend { | Entry | Bat 1 Generales 2 HAHDIC call with the event V.RFTY.
e  E E T I TEP SN B Pt EE P $ommmmmen e Ammmmmm e » See the RANDI call docunentation For a description
R 1 ] | lﬂudel b | | d-BLb 1 | | i
{R101] | i I 1 b | b-BIH || | i
{R20] oo i [oRP { | 22} 1-amput] | | i
R | I %} [ I i
B0l 1| I | 1
1Rto] | ] 1 | | vnlatile Status: R12 stack:
|réol [ ] | | P [ +
|R201 | ] 1 | | f0123|45671 | lin Inutl Legend |
e et | ommmammmee + F e e T | Ll Lt BB
wl |tode] & || d-BCD |
Routine: VFROO? i { IE | # | b-8IN |
| ] [DRP { | x| 1-input|
[ IHRP I I
| umr|  mem oo +
: ul{ | HELISE Keeded: = |
_____________________ +
{ | | RANDT Called: |
O P +

Routine: VFRREE
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“File: KRAVER

-futhor: RS
Pescraption:  Imstructs the nass storage device to read a sector.
Input

RI6/37  Devfile fane poister

L&npul (include E-Reg, I-Flag, (-Flag if pertanent):
© 1f error occurs

Routames Called:
VYFTAD+, DDIREP

.Stack depth RE (man):

Calls to Errar routines {include error nupber and reason):

Req: x = volatile Status: R12 stack:
3 t——mt B R Ty EELEL LSS
i I0123|4567I [} !m |oul| Legend { | Entry | Baxt
Ammmdmne FEEE LR T B B e T et SR
|fo I { | jhode] &1 ] d-BCD | | |
Riob | | |o]bBlM } | |
ir20t i | 1BRF [ 1w | a-amput] | |
1r3C| ] | IRRP Polxd | |
[Ra0F i [ e + 1
{R5G| 1« I REL)SE Meeded: x| | |
Lol 1 [ i — + |
iRl 1 | HANET Called: 11 |
+ Lt B e R E ] t Ammmmmmmmmee e mawran

Roatine: VFRVDE

File: KHRVF2
Ruthor: RS

Description:  Reverses the length and ttart fields of the

UIF directory entry an VF.DE. This is done so that
the Capricorn [PU can manypulate these values.

Input;
RIE/IT  Deviiie line pointer

Butpyt (snclude E-Reg, 7-Flag, C-Flag if pertinent):

«¥F,CDE> Length and stirting address Fields revarsed

Routines Called:
REVBYT

$tack depth ®6 (naw}:

Calis to Error routines {1nclude error rusher and reswon):

Hotes:

Regz x = vohtile Status: RI1Z stach:

I |0|23|4567l 1 lin lout| tegend | 1 Entry | Est f
L e Bt ) + + + dmmene --=4
IR0 1 I IMode] b ] | d-BCO | 1} | 1
[ECAL T B 1€ | [bvBIN | | 1 |
R0l |} |bap I 20] v-input]| | | I
R3] | il fRRe | 1 201 (] | |
[R&el 1 b aememesmemaeia + | | |
LT I | | NELISA Newded: x | | | |
IReel 1 | e AR + | |
{&7ol | t 1 HANDT {alled: (] | |
Ly R P 4 *

Routane:  VFRUD+

PRC

Fale: KREXIT

futhor: RS
Pescraption:  H plus routine for VFRUSD,
Input:

Qutput (1nclude E-Reg, I-Flag, {-Flag il pertanent):

fiovtines Called:

Stack depth R6 {nax):

Lalls to Error routines (anclude error nunber and reason):

Hotes: R plus routine. 3See YFRUSO For amputfoutput paraneters
and reqister usage. Do not call Fron outside RELRDA.

ﬂeg. = volatile Statos: R12 stach:

------------- + + 4 - +
i 1012314567 { Jan jout] Legend | ) Entry [ LT i
Bt et 1 $----d-- g LI | ] m————g
Lo | { | fnode] | | d-8C0 | | 1 }
IRWE 1 | 1E | 1b8I8 | | 1 i
L . {6kP | ] ] 1-anpur] | | t
{R30] ] | iﬁm' [ | [ 1 i
{RA0F | | #rmmemmemsmeeneceooas + | | i
L] A | | MELYSE Weedod: [ | i
IRGOF i [ et I | |
irror 1| I HANDT Called: 11 | f
L e Y —— L G EE PEST PR 1

Routine: VFRUK+

File: KREXTT
Ruthor: RS

Description:

R plus routine far VFRUSK

Tnput:

Butput {include €-Reg, Z-Flag, (-Flag if pertinent}:

Foutines [ailed:

Stack depth RG (nax):

Lalls to €rror routines (include errer nunber and resson):

Hotes: 8 plus routine for VFRUSK. See VFRHSX for inputfoutput
paranelers and register usage. Bo not call from outside

KELROA.

Reg: x = volahle Status: RiZ stack:

L + [ e

1 |D123|456?| f ]ln qutl Legend | | Exit 1
+ + $mmm = +

IRo | | ] [Mode] | | d-BLD | 1 1
IRol | | E | | |bBIn | | I
IR0l |} [oRP { | | 1-anput} | ]
IR}l 1| IuRP t 11 | | |
Ll I O Bt b + | ]
IrR=0| | | l HELISD needed ) | ]
| I I B + | ]
Rl 1| | HAKDI Lalled: | | §
LECET SECET SX Pt ) + - + +

Routine: VFRURD
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Fale: KREVFR File: KRAYFS
Apthor: RS futhor: RS
Description:  Read bytes fron the nass storage device into nenory. Description:  Seeks the russ storage device to a sector. Checks
Updates VF.LOL uhen finished. :r.ssu and VF.TLG flags to detrmine uhether the seek should
¢ done,
Input: Irput;
R36/37  Devfile line pointer R36/37  Devfile line pointer
#3474%  Nunber of bytes to read RAE/47  Rddress of sector to sesk to
R46f47 Uhere t¢ put the bytes read
Dutput finciude E-Reg, Z-Flag, £-Flag iF pertinent): Uu!put (mclun‘e E-Reg, I-Flag. C-Flag if pertinent):
O if ercor occurs # O if HPIL arvor dccurs
R46S47 Poants to the locatron just after the dytes
read in,
Routines talled: Routines Called:
VFBSY+, VFRREC, VFLRBs, DDLREP+, DATRP+, VFTAD+, VFRACH, VYFLADs, DOLRP4, DRIRP+, DATREP.
VFREDR
$tack depth Rb (max): 3tack depth R6 [max):
Calls te Error routines {include error nunber and reason): Calls to Error routines (include error nunber and reaseon):
Notes: Motes:
Reg: x = wolatale  Statws: R12 stack: Reg' ue volau]e Status: Ri2 stack:
L s Lt | L L T + 4 + L R =t Oy + L + 4 + '
| lo123]45671 i lin fout] Legend | | Entry | £t 1 l I0123I4567| I lin lovt] Legend | | Eotry | Emit ]
t + ' ¢ P T P e ey ' 1 o £ + + + 4 ¥ -4
B0 { x| | lﬂodel by JdBd | | | 1 AR [Hode] b | | d-BCD | | f |
el [ falbbBlm | | | ! L3 TR £ |o|bBH | I | I
{R2olx | | IDRI’ 1 1« 1-amput] | | ] jR2o] | IDAP | [ % { i-input} | | |
JLE TR 1 IIIRP I 1=l 11 | | R3] | ii] IHRP I It [ | |
|R4D| luaa] e + | 1 [Reo| | T I L L P + | |
IRSelx | x| InEL]SB Needed: w | | | ] AR50 | [ | HELISE Reeded: x { | | |
L I S IR S 1 | I T I N B i | |
1R7¢] | | 1 KAMDI {alled: 1| | ] k70| 1 | I HNNDI Called: I | |
R S - & P H " H M ' + 4
foutane: VFRUSH Rautine: VFRUSB
Fale: KRAVFS file: KRAVFS
Ruther:  AS futhor: RS
Descraption:  Sets the byte pointer on the mass storage device. Descraiption:  Seeks the mass storage device to a specefied sector and
byte address_
Input: Input:
R3I6/37  Devisle line pornier R36S3?  Devfile line poanter
Ra5 Value to set byte pointer to R45 Byte in sector
R4BS47 Sector
ﬂulpul (inc)ede E-Reg, I-Flag, [-Flag 1f pertinent): Output (include E-Reg, I-Flag, C-Flag if pertinent):
# 0 2f HPIL errar occury E ¥ O 1f error occurs
Routines Called Rautines Called:
VFLAD:, DDlREPl DATRP:, VFADDR VFRECt, VFLTY+, VFRUSB
Stack depth R6 (nax): Stack depth R [nak}:
Calls to Error rouiines (include error nusber and reason): Calls to Error routanes {inclvde error nunber and reason):
Hotes: Hotes:
Reg: x = vnlanle Status: R12 stach: Reg: x = volatile  3tatus: R12 stack:
[ e ] * L] t e 1 d--=-t 1 + 4 EEEEEET L
1 |0123|4567| 3 hin jout] Legend } | Entry | Ewst | 1 [912314567) I hn Ioutl legend | | Entry 1 Exat ]
FECTR I 4 + S ettt LT + 1---t + 4 4 +
L I | Eﬂnd!l b l | a-B(p | | | | jro I {1 1 1 |
RG] 1 | { lelbbm | | | | [R10] 1 | [ | |
IR0y 1 | [DRP { bl a-putf | | | ol | [ 1 |
R3] 1 ul INRP I 1wl [ | | IR30| 1 I [ 1 1
|Ra0| [ T et e + | | 1 [R20| i | | 1 |
[R50 1 I x I NELTSE Weeded: x | | | | IRGO[ i | ] i |
[ I T SR S I I I ol 1 I I I
Rl b | HANDI Called: 13 | | Lo TR | | | |
PR + . * e + P | e e e ] [T T +
Rovtine: VFRUSK Routine: VFRUUO
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File: KREVFYU
futhor: RS

pescription:  Seeks to a sector and urites buffer 0 on the mass
storage device.

Input:
R36/37  Devfile line poanter
R5/47  Byte and sector address to shich tp sech

Outpul (mclude E- Reg. 2-Flay, [-Flag 1f pertinent}:
0 1f HPIL error oCrurs

Routines Called:
VFRUKs, VFUBUC

Stack depth R6 (nmax):

Calls to Error routines (include error nunber and reason):

File: KEAVFY
Author: RS

Description:  Writes data to the mass storage nediun. Fous
the nass storage device 1nto partial wrate node before
sending bytes.

Input:
RI&/T  Devfile line polnter
R44/45  Munber of bytes to write
RA6/47 Where to obtain bytes to write

Butput [inciude E—Reg. 7-Flag, C-Flag if pertinent):
9 if HPIL error occurs
mas: ltorlgv
Infornation uritten out
foutines Called:
YFLI¥+, VFURBK, VFHUR, VFRDOR, VFLTBY

$tack depth R6 {nax):

Calls to Error routines (include ereor number and reason):

Roatine: VFSKFL

Notes:
Motes:
Reg: x » vnlatile Status: Ri2 stack:
qmert + Aot 4+ + +
Req: & = volatile Status: RAZ stack: ] ]0!23|ﬂ567l 1 Iin lovt} Legend § | Entry | Exit ]
+ + 4 F--eet L ) + P L] [ty TR P | + 4
| Im23jas67] 1 I lnnll Legend | | Entry | Eat i LN I | |Hode] & | | d-BLD | | ¥ |
L - 4-- oot ®IOl | | lE f joje-BIN [} ! I
RO 1 | ] fodel & | | ¢-B(D | | i | {R20l ] i [oRP | | w ] i-anput] | ] |
tR10] i K lol BN | } I I L C A I | 1
|R201 | | JoRP | w | w-anput] |} | | |R40} S T B + | |
|R30} 1 | |HRP i 1wl 1 | | [LE] | | l NELISH Heedad: x| | i |
L I T B e v | i mey | e I I i
1rS0] | i | NELISE Meeded: x| | | ] IR?%0] | ] | BAKDI Talled: [ | i
{REG| | [ e e e + | 1 1 -1 + + 4 + 4
|r70l | ] 1 HRNDI Called: [ 1 ]
- + + + - R ' Routine: VFSELT
Routane: VFRUNR
File: KREVFA File: KRAVF2
futhor: RS RAuthor: RS
fescraption:  Deternines hou large a File mll he 1n sectors Description:  Seeks the nass storage nediin to the start of the file
fron hou large the file 15 an Kangareo. referred ta by the directory entry
contaioed in the VF.CDE Field of the devfile line.
Tnput: Input:
R0/ Kangaroe directory eniry pointer RIESI7 Devfile line pointer
Dutput (1nclude E-Req, 7-Flag, [-Flag af pertinent): I]ulput tinclude £-Reg, I-Flag, C-Flag if pertinent):
R20/21 Syze of the file im sectors 4 O if error otcurs on HPIL
medmm Ht start of file
Routines [alled: Routines Called:
VFRLF* VFRUSK
$tack depth R6 (nax): Stach tepth RE (nax):
Calls to Error rovtines (anclude error munber and reason): Calls to frror routanes [include error oumber and redson):
“Hotes: Kotes:
Reg: » = velatile Status: R12 stack: Reg: x = volatile Status: 2 stach:
-4 —ramg Reme—dmmcfmm—fmemrrrenf fmmmm—oo—ecomfm o am + - + + o+ "
{ 10123]4567) I Bt | | 10i23)4567] i tan |outf Legend | | Entry b Exat ]
S ELCETSEE ] [RECErE + F B et | [EEE R BT 4 4 *
IRo | w| | 1 | [Ro ] wa) |Hodel b | ] d-8CD { | 1 i
IRtel | | | | ol 1| jE 1 Jojbemn | | | |
{R20leo | | | I RO 10RP | | x| i-snput} | i |
{R¥0e | | 1 [LE T At IRRPI (K il i t
jRa01 | i | | Lzl T I et + ] | |
IRsei 1} | ] R0l 1| | NELISH Meeded: x | | | ]
|R60| 1 | I i |RE01 | | #emmmmmmommmvurmnneoee + | ]
lReol 1 | I I [LT0T T | | HAKDI Called: 11 | |
R O el et - + P | 4 4+ ]

Routine: VFSIAT
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Fule: KREVEB
Ruthor: RS
Description;  Obtaing the statue of the nass storage hediua by

perforning a serial poll (SS1 frane). If the busy bit is
set then VFSTAT obtains the ‘stitus agamm.

Input:
R36f37 DevFyle line pointer

Gutput {include €-Reg, Z-Flag, C-Flag if pertinent):
R57 Status byle fron rase storage device
E # 0 af HPIL error occurs

Routynes Called:
ROYSDs, VF1ADs, FRRE+, DATSRD
Stack depth RE [max):

Calls to Error routines {intlude error nunber and reason):

file: KRENIT
Ruthor: RS

Description:
A plus routine for YFIRD.

Input:

Cutput (irclude E-Rey, Z-Flag, C-Flag if pertinent}):

Rautines Called:

Stack depth R6 (maw):

Calls to Error routines (include error nunber and reason):

Motes: Hotes: R plus routine for VFTAD. For inputfoutput parameters
and register usage sea VFTRD. Do not call Fren outside
RELROH.
Rey: » = wolstile  Status: . R12 stack: Regr x = volatile  Status: R12 stack:
e | L Rl et EERT + -4 -t + e ST [EEEEs Eee 4= 4--
1 |on23|45671 | 116 Jout] Legend | | Emtry | Exat 1 | [0123}4567f i | Entry | Exat 1
-4 e B e il I 3 - + + 4 —— +
[RD | | { |Mode| & | | d-Bib | | | ] IR0 } | | |Vode| [ | ]
triol 11 IE lolbBin | | | ] IR10F |} IE 1 | b-BIH | | | {
IRl | | IDRP | 1 % | 1-anput]| | | i IR2ot |} | 11 | i
R3] | ] I« [ I 1 [LE T i 11 | |
[LL | ] + | | 1 IR40} | I i | i
IRSels | ol [ | { [RSOF 1 ] i 1 |
|R6a| | ] + | | { 1REC | | ] | |
IRzal |1 1 | i k70l 1| | | |
e Lo | + R et BaGTEE R t T R 3 +
Routyme: VFIADs Routine: WFYERD
file: KRSVFt File: KREVF 1
fluthor: RS Rethor: RS
Descraption:  Reuinds the nass sterage nediuw {1ssues a DOL?) and bescription:  Converts internal Kangarpo time inte LIF fornat and
wntalks ant unlistens the Hass storage device. [T a previous puts it in netory,
error has occurred anl € B O on 1nput then the device is
only untalked and unlastened.
Input; Input:
R36/37 DevEile line pointer R32/33 Where to put converted time infornation
E = O then devace 1s rewound Ra4/47 Internal tine to convert
Output (include £-Reg, Z-Flag, {-Flag il pertsnent): Qutput (1nclude E+Reg, Z-Flag, {-Flag af pertinent):
R32/33 Poinis just afier converted tine inforsation
Routynes Called:
DDLREP, VFLAD+
Routines Called:
Stack depth R6 {nax): §¥S1SE, DCCLDK
Lalls to Error routines (include error nunber and reason): Stack depth Ré {nax):
Calls to frror routines {include error nunber and reason):
Hotes:
Motes:
Reg: % = volatile Status: R12 stack:
e . et | [ S 4 mem dmmmmmmm e +
1 |or2314s67] 1 lan lout] Legend [ | Entry | Exat | Req: x = wolatile Status: R12 stack:
[ ———t ' +- -t [EEEEES ey P EeT et B + 4 * -+
[LO] | | Inode| & | 1 dBCD | | | i 1 [0123]4567} | lin Jout] Eegend | | Entry 1 Exit |
IR0 1 | IE i} |b-BIN | | | | +---d d-mmmt ' t + - -+
lr2o| | IoRE 1 {21 I 1 | ko[ 4 | | | I
x| IRP | I x ) ; | | R19] | | 1 i
|0 | | oo oo | i I {R2o| | | ] |
(L& 1 =l | HELJSH Neede } | | R3] by | | | |
L] 1 | fommmm s oo | | ] IR0]  xfiisx} + i [
[ | i I HAKOT Called | B | | RS0 | ot oo | HELISH Heeded: (] ] |
[ P - 4 . + 1R6D| | 4o —— | ] I
1a70| I | HAHDI Called: 11 ] |
Routine: VFTINE =4 d---nt + A R L LY +

Routine: VFTRHL
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File: KRAVFE
Buthor: RS

Description:  Transhates a Kangaroo file type into an LIF file
type. Obtains the Xangaroo file type Frou a3 Kangaroo directory
entry. The LTF File type is put ymtp VF.FIV an the devfile
line. If the Kangiroo file type 1s not mainfrane defined
then VFTRRL assunes that 2 LEK file created 1t, and therefore
1¢ues A HANDE call For the LEX File 1o intercept and
translate the file type.

Input;

R30/31 Kan?aroo directory entry pointer
R36/37  Devfile lane pointer

Qutput (1nclude E-Req, I-Flag, £-Flag 1f pertinent):

E # 0 1F VFIRNL cannot translate the file type (no
one 1atercepts the HANDI call.)
<WF.FTIY> LIF File type

Routings Cailed:

Stack depth B6 (nax):

Calls to Error routines (include error nunber and reason):

Notes: Issues a HRHDI call vith the event V. LFTY

File: KREXIT
Auther: RS

Gescription: & plus routine for VFUTL.

Input:

Output (include E-Reg, Z-Flag, C-Flag if pertinent):

Routines Called:

Stack depth R6 {Hax):

Calls te Error routines (include errof nunber and reason):

Hotes: See VFUTL for input/oulput paraneters and register usage.
Do not VFUTLY fron cutside the MELRON

Reg: x = vnlaule Statws: RIZ stach: Reg: x = volatile  Status: R1Z stack;
4eret [ T s + -t L s i [ R R Y | 4 dmmmemen +
I {0]23|4557| | Ian Iu\nl tegend | | Entry { Ewuat | | !D|23|4557l 1 {1n Iouil tegend | | Entry [ Ewit 1
I TEP R T AT T e T s 4 [EE ST P bk e T T 4 dmmmmramemmee Hmmmmmmmmmm e ]
R ] {fodel b | | @BCD | ] 1 | |Ra | bl Modet | | d-Btp | | |
[R1O| ; | £ 1 o b-BIN | | 1 | |R10] | 1 3 | | b-BIN |} | ]
B0l = b 1 TR [« | a-anput] | I | Lz I N - B B St U ]
R3[| | nl | 1| | | [ I 1HRP | I bl | |
B0] | e i I | L I T I et s I I
18501 [ | | | IRsel | 1 | RELISH Heeded: I { |
|RED| [ | | | [ T T I + { |
IrR70[ | | | HANDI Called: x | | I | 1R | | i | RANDI Called: [ ] |
-t N ¢ fmmmmm + $md H H N v 4 M .
Routine: VFUTLs Routine: VFURCH
File: KRIVFR
fale: KREVFR Ruthor: RS
Author: RS Description:  NMonitors or reads hytes as they travel around
the loop, IF reading then bytes are stored in nenory.
Deseription: If nonitoring then 4 counter 1& decrenented. Uhen the
Reads or nonilors bytes from a mass sterage device, If reading caunter zeraes then 2 HRD frane 15 sourced. VFUREZ
stores the bytes in RAN. If monitoring, decrenents 2 countér 35sunes that the caller has sent a BDTX and an 5DA, and that
for eath data frane uhich |rlvﬂrses the loop. Uhen the counter @ recieved data Frame L an REESS7, If 1n nonitor Hode
zETOES 1hen a HRD is sent. VFURCL2 ushl put sway R57 in nenory.
Input Input:
H3EJ3? Devfile line pointer R20 Monstorfread flag: 1f O then read
R20 Read/nerator lag, if O then read wode RIZ/37 Beviile line poinfer
RA4fa} Read node: sane as VFRURD R44/a7 Read npde: sane as VFRURD
Noni tor mode: R45/47 is the nunber of bytes flonstor node:  R4S/47 1s a counter telling
which mpll traverse the lgep. hou nany bytes should
Uuipul (mclude E- Reg, I-Flag, C-Flag 1f pertiment): traverse the loop.
1f HPIL error occurs R56457 Frang recieved by caller
l]utpui (snclude E-Reg, Z-Flag, [-Flag if pertinent):
# 0 1f HPIL ersor occurs
tnanuws nﬂdl“eﬂ 1f 1n read node.
Routines Called Routines Called:
DDIREP, RDVSD! VAL, DRYSND, UNTUNL, YFB3Y+, RDY3HD, ERR1+
Stack depth RE (max):
Stack depth R6 (nax): Calls to Error reutines (include error nunber and reason):
Generates error 57, bad transmssion, 1f a prenatire
Calls to Error routines (anclude errgr nunber and reason}: ETD 1s recieved.
Notes! VFURL? was added to fiw bug W96, the LIF physical
attributes bug. In the wainframe VFUALZ is only called
in read vode 1o recieve bytes sent in response 10 3
0016 or 7 coxnand.
Reg: » = volatile  Status: RI2 stach:
Hotes: $---t 4--m-t ¥ $mmm s L -=--=¥
[ {pt23]a56?] 1 Im inutl Legend | | Entry | Eaat |
[ S Py R Pt J EEC ST e P e +
80 | ww| | ifedel b | |d-BID | | H |
Reg: x = volatale  Status: R1Z stack: IRob |} e 1 loflb-BIH | | | |
LR PETEE Eree ] e S S e e 1 4o + k20| | 3 {oR® | | x| 1-1mput]| | ] {
I 10123]4567] | fin |out] Legend | | Entey i R | nf x| [ | {
1 $oeamt $mvmd + $ deemne + {ra0l unl | | |
L I T | INode} b | 1 d-80D | | | [R50 111 | | |
el b I€ jol|bBm | | | I [Reod || [ | |
IR20fs | 1 IDRP | | w | 1-1npat] | | I IR7el 1A I | |
Ir30| I nj Il f | 1 e et $onmmmmmmmne B ettt +
IRA0| Jiaai] I | 1 Routame: VFUBUC
IR50| 1 =l I | |
IR0l 1| | | |
IR70| [ ] | H
[ fommmmmm e L]

Routine: VFURACZ
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File: KRIVF1
futhor:  AS

Descraption:  Issues a DDL2 and closes the sector cn the nass
slorage device.

Input:
R16/37 Devfiile lane pointer

Output (include [-Reg. I-Flag, [-Flag if pertinent}:
3 H O 1F HPIL error occurs

Routines Called:
WFLRD+, VFDDL2, WFHRCL

Stack depth Ré (naw):

Calls to Error routines {include error nunber 3nd reason):

File: KRAVFH
Ruther: RS

Description:  Sets up the VF softuare and the mass storage device
En write only wode, Writes bytes ta the mass sforage nediun
and then updates the mediuvm pesition an WF,10C,

Input:
R36/37 Pevfile line pointer
Ra4 /a5 Hunber of bytes 1o urite
R46/47  Khere to obtain bytes from

oulput (include E-Reg. 1-Flag, C-Flag if pertinent}:
L}

if error occurs
(md;un) Brtes written (valid if E = 0}

Rewtines Colles:
VFLTY+, VFUREC, VFUR, VFADDR, VFLIBY
$tach depth RE {nax):

Calls to €rror routines {include error nunber and reasen);
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Hotes: Hotes:
Reg: w = volat)le Status; R12 stack: Reg: u ] vnlau]e Status: R¥2 stack:
[ ———teamd [ 44 -- + I R + - I P,
1 lo12314867] 1 lin |out| tegend 1 | Entry | Exat | ] |0123I456?| ] ILn Inu1| legend | | Entry | Exit
e 1 [ SEET ETY B I L ettty + [EEET BTy EEE SN [t + +
Lo I INode| b | | d-btb | | | | |RO | wxf | d-600 | | | |
{130 I I 1€ TolnwsN | | | | IR10] [ 11 | |
lreol 1| IBRP | 1 x | a-anput] | I | k2o 1| b | |
IR¥| | 11} IRRP I 1=l i1 I | R3] [ iil [ | |
L R T v | [ R0 [uii] ] i [
IRsol | | HELUISB Heeded: | | | | IRsal |l t [ |
T S B e ' | | 60| v | |
tRrol b | HAKDT Called: 1] | i IR0l t | | HANDT Called: [ | b

+ cel emrmc—recmeedemeemmm—————— " breade 4 + - + 4 +
Routine: VFUOOP Routine: VFUR
File: KRAVFL File: KREVFU
Author: RS Author: RS
Description:  Sends out data bytes on the loop. Rssunes that the Description:  Puts the VF nachine in partial write rode by

taller has done any other necessary setup. exanining the VF_RIW flag and possibly backing the nediun

up 1 sector. The nass storage device 1s put into partial
urite node uith a BDLG.

Ingui: Input:

RA4/45 Nunher of byles to send out R36/37 Devfile line pointer

Ras/4? Hhere to ebtain those bytes
Output {include E- Reg. 7-Flag, {-Flag 1f pertanent): Butpm (m:lude E—Reg. 2-Flag, ¢-Flag 1f pertineat):

£ O 1f HPIL error occurs O 1F KPIL error octurs
Routines Called: Routines {alled:

DRTRPa VFRUSK
Stack depth RE (nax): Stack depth R6 {rax):
falls 10 Error routines (include error nunber and reason): Calls to Error routares {include error nunber and reason):
Hotes: Hotas:

ARPADRP outpul are only valad if € = @
Reg: x = unlnlle $tatue: R12 stack: valau]e Stalus‘ R12 stack:

¥ [} -4 dmmmemmemmea-, T T e e T + + — 4

| |0|21|456?| I lan Inull Legend | | Entry | Exat | |0123I456?| | Im Ioull Legend | | Entry
Ammde + 1 o dosorasmre— oo + e e et ] + + 4
|RO | xx| i Model b | | d-BID | | | | xxl | Il‘ludel b | | d-Bro | |
IRto] || |olb-BIN | | | I I I le|b-BH | |
|R20| | i |bARP | | 2 | s-1nput] | | | [ IDRP I | = | 1-1nput]
IR3e] 1 1 24} [ | | | i x| |
IR0]  aaaa] I | | | wxx| |
IRsol ] i | 1 [ |
1Reol | [ | | b [
el 1| t | i [ | HAHDL Labled: [
L e R L e T L + R R g Frmmmm e m e s + 4

Routine: VFUREK

Routine: VFURCL
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File: KRAVFH Filte: KRAVFY
futhor: RS . Authar: RS
Description:  C(loses the sector on the nase storage device. Description:  Seeks to the input zddrens and urites the VF.IDE
Issues a DDLE. area (32 bytes) of the devFile line to the nass storage
nediun.
Input: Input:
R3I6/37  Deviile Line peinter
R45/47  Address to urite VF.£DE
Oulput (1nclude E- Reg, I-Flag, [-Flag if pertinent}): ﬂu!put (mcludl £-| ng. I-Flag, C-Flag if pertirent):
W O 1f HPIL error occurs # 0 if HPIL error nccurs
Routines Called: Routines £alled:
DDIREP VFREK+, VFURD-
Stack depth RE {rax): Stack depth RE (max):
Calls to Error routines {1include ercor aunber and reason): Calls to Error routines {include error nuwber and reasonl:
Hotes: Kotes:
Reg; w = vn!aule Status: R12 stack;: Reg: » = volatile Status' RFZ stack:
o fmmmm §mmmm . . N N . ' Pt P fommdmem e +
1 [0123|4567I 1 Bin lout} Legend |} Entry [ Exait ] {  10123]4567} | [m lout| tegend | | Entry f Exat i
+ ——————-g ¥ + oo 4
IR0 | | | Itodel b ] | d-BCD | | | i His ! ] | |Rodef b | | d-BD | | I §
rio] } | 1 {olbBIN | | I } IR0l || E | lolbam [ | I }
R201 1| 10RP | o | oa-anput] | | i jR20} 1| fORP | { x| 1-1rput] | 1 |
1% o I 1 =1 | | i iRl 1 i IRRP I It [ ] i
{raol | | i | [ [ra0| i iix] I 1 |
IRSO} o« I | I |R501 1 | I ] ]
Ree] | i I I fReol | + [ 1 ]
(LT | MANDT Called: |} | f Rl l HAKDI Called: Vot | |
f———t + . ' '+ N s et + H s 4 M H
Rouvtine: YEURDD Routine: VFURD-
Fije: XREVF1 File: KREVF1
Ruthor: A Ruthor: 415
Pescriptaon:  Hrites eut 32 bytes Fron the WF.CDE field of the Deseription:  Calls VRURD] using the current directory location,
devfile line. VF.CPL, as the address to sesk filbert.
Tnputs Input:
R36/37  Deviile line pointer R36/37 Qeviile line pointer
lruiput {anclude E-Req, I-Flag, [-Flag 1f pertinent}: ﬂulput (include E-Reqg, 7-Flag, [-Flag if pertinent):
0 1f WPIL error occurs H 0 if HPIL error oceurs
Routines Called: Routinres [alled:
VFLD4£, VFRUHR VFURD1
Stack depth R (nax): Stack depth RE (max):
Lalls to Error routines (include ercor number and reason)s Calls 10 Ercor routines {1nclude ercor runber and reasen):
Kotes: Hotes:
Reg: x = velatile Status: R12 stack: Reg: x = vnhn]z Status: R1Z stack:
PR N + N . e fmmmm g mmmm " ———t + +
] |012]I4567| 1 Im lout] Legend | I Entry [ Bt { ] IOIEJHSGTI | lin jeut]{ Legend | | Entry i EBat |
P -4 e + + 4 + (R
[y | 11 |nodet Wl 1B | | I { R0 | wxl | odel b{ | d-B0 1 | I |
IR10] i ] IE | ofb-BIN | | I | [R1B] ] | £ | {ofb-pIM | § | i
IR20] 1 | |DRP } | =) 1-1nput] § ! { |R2o] 1 | toRP | x ! 1-anput] | i |
IR30f 1 1] IRRP [ | 1 i R3] | il !RRP I =} | i |
IR90] | | e t ] i 1 |R40| [ I + H |
[LEd] | | | MELFSH Reeded: x| | I I RSO | | I RELFSE Heeded: w | | | |
L I s ! 1 ([T [ S T — . | | i
1r?20] I | | HAHDT Called: 11 I I Liod] | 3 i HAKDT Called: 11 i |
L L R ey TR L T —— Fmmmmmmm e + Foamdinanpansad 4 P + *
Routine: VFURDE Routine: VFUREC
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File: KRWFY
Ruthor: RS

Description:  Puts the W machine into urite mode and falls ints
VFDDLZ.

Tnput;
R3B/37 Peviile line pointer

Dutput {include E-Reg, I-Flag, £-Flag if pertinent):
3 N O if HPIL error oceurs

Routines Called:
VEDDL?

Stack depth RE [max):

Calls to Error rovtines {include error nunber and reason):

Hotes:

Reg: » = volatile $1atus: R12 stack:

R Rl EELES ] + ] + 4 mdmmwmmmm e +
1 10123145621 1 bin fout] Legend | | Entry 1 Bat }
[ Y e ] [ R R e I G e B +
IR0 | wxi { [Vede b 1 | ¢-B00 | | | ]
[ I f€E 1 {olbam | | 1 ]
IR0l 1| P I | =1 1-anput] | | ]
IR ] il IaeP | | x 1 1| | i
|Rd0] ] | e v | 1
IR0 1« | MELISE Weeded: | | | 1
IRED | i | oo mm e mme e [} | i
Ix20] i | | HANGI Called: 1 i | H
' s H v o . N

0QR000¢0
QQooanagaeean
0G000020000090009
2040Q0005090G0000000E0
o 1200000000039000000000000
i Q00000300000002¢006AC000RRA0 Q.
a0\ 00000009300L400A09EA000GA00R0NT, a
22 .0000000000053000000002000000000000Y \edad
9309..__..2000000000000000000000000000000009000040. . 4000400
0000000000G0000000"  \GO0GQO000EHY000a000000gRLaER0UnDuDan.
0000004a06e" ©400000004600420009000000000040000000Q
st acaagoogoaoaeaoqnogoagtaoong 00*
00000000G082000000000C0A07
\a00e0c000/ 000000000
VORAQGG  1QQa04a]
[ TR T

A1
T (7} hangaroo D1 |
i ¥ Henary {
i ) nanagenent [
ol docunent (E

"fenories, light the corners of my Kind"
-fros the novie “The day e Were"

The Ovarall Layout of MNerory

Menory ks divided into the eight regions. Each of these regions
will he discussed in the paper to follow. But first to give you an
idea of hou it 1s all laid out, here 1s a snall nap of nenory.
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high addresses

GOSUB/RETURH
stack
L e SR +
FORJHEXT
and
RESRER
B +

¥ ¥VYVvV ¥
unused
nenor:

g 4

stack

|

Ao e e *

| |

| systen 1

| variahles 1

1 1

L L e + lou addresses

Basically nenbey consists of two areas of wenory grouing touard
each other with the unallocated region in betucen, The allecation and

foo Henory Docunent hp parate 7/29/1982 page 2
relesse of menory 1n each area 1s under the conirol of specific nenory
routines. | would Caution the weer not to try to carcunveni the use of
these routines since the slightesl nudge 1o the precarious balance of
Kangarco’c menory could be Fatai.

For the purposes of this paper up, higher and above nean larger ad-
dresses and doun, louer,and bhelow nean snaller addresses. The conven-
tion of aluays drauing menory uilh the highest addresses at the top of
the paper wuill be adhered to throughout this doruneat. Top and botton
usvally refer 1o active and ronaciive ends respectively of stach-like
siructures and do not nean ta Inply higher or lover addresses. The
1ern  upper mennry fefers to 3] the reserved nenory above 1he unvred

HP-75C Description_and

area of merory. The tern louer wenory refers to all the reserved
newory belpw the vnused 2rea of wsenory. The inplementar wil) be
dastinguished fron the wser or BASIC user by being the individual who
prograns in assenbler and interacts with the systen at that level.
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| The GOSUB/RETURN Stack

For every pend:n? RETURH o©f a GOSUB there is an entry on the
GOSUB/RETURK stack. The stack grous doun to lower addresses pushing
the RESAEN area before 1t. A GOSUR  entry 1s six bytes long and 1s
in the follouing Fornat:

Entry Points




offset size function
0 2 relative return address (RVQ rel, to REFILE)
z 2 relative PR (PR rel. to RNFILE)
L] 2 BOSUB type flag uhich has one of these valpes:
1F haghest bit O then it containe ON
TIBER nunber.
if only haghest Bat is set then this
GOSUB entry is  for & regular
GosUB.
if haghest bit 15 set and the rest is
nonzero then the number ignoring
the hagh b1t 15 the relatjve ad-
dress of the ON ERRDR statenent.

Tha follewing are sone ymportant pointers In thit region of
nengry,

LUANEN - the highest usable location ir RAM and the hottom of
the GOSUB/RETURM stack.

HATRTN - the top of the GOSUB/RETURH stack, This 1s uhere the
next GOSUB entry wpuld go.

E.GINT - offwet inlo the environment to a one byte quantity for
the nunber of G(OSUB"s pending in the current running
progran,

The routine that both allecates and releases wenory in this ares
1s GETRER.

GETHEA - A positive size allocates nenory in the GOSUBSSTRCK
area. Hegative site desllocates the space.
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f |
3 RESHEN Area |
i

This area is the nost error prone of all the menory regions. The
inportant variables in this regiom are:

HHTRTH - the pointer to the helton byte in the RESTIEM area.

LRVRIL - the pointer to the top of the RESREN area. This is
where the rost recent FOR entry is expected to be found RND
where ty fand the first byte of the nost recently allocated
eratch space,

£.FINT - offeet into the environnent to a one byte quantity for
the nusber of FOR’e gending in the current running progran,

In this area lives sirvltaneously the FOR/HENT stack and the
scratch nenory heap knoun a3 RESNEN (reserved nenory). fven though
these tup functions of marory coexist in the sane area, let us
treat then separately for & noment and than resolve the conflicts
that will arise. The FOR entriex are placed 1n stack Lake fashion
in the RESHEN area grouing dounuard into unused menory.

FOR entries are 22 byte quantities that contain:

offrst size functicn
'] 2 relative PER (relative to RNFILE)
H 2 relative RI0 (relative to RNFILE)
4 relative pounter to VPR entry for index wvariable

2
{relative to RNFILE)

6 ] terninating valve for loop (stack nunber format)

14 ] intrenent value for loop (slatk renber format)

FCR entries are created by a ¢all to RSMEM= in the FOR token. If
the FOR code attenpts to place a FOR entry For a variable uhose
loop index wvarisble 1s already used by & pending FOR then the old
FOR entry is deleted with the help of £OPY before the neu one is
trested. The top entry an the FOR stack 13 destroyed by the couline
EXKXT.

The RESHIN ares ic also uhere seratch nemary can be had. A call
to an allpcaticn rovtine pushes doun the LAVAIL pointer and returns
11 as a pounter to the neuly acquired menory. Uhen RESAEN ares is
sppropriated the anount takes 1§ uswally added to a running total
kept in the current ghviconnent. A flag in the aquisition routine
deternines af the s1ze 15 to be added. Uhen menory is released uith
the RELHEN statenent, the anount of hendry that was sumned into the
special Jotation in the turrent environnent will be released.

The scratch nenory is used For anternsdiate resuits tuch as
£iring values returned by functions like (HR$ snd the string con-
catenation operator. Scratch menory 1s also used for formatting
umbers far output. -

The guestion that now arises is hou tan the RESHEH area contain
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both stratch nenory and FOR stack? The aasuer 1s: not easily!
Uhenever the nost recent R entry needs to be found 1t is assumed
that it 15 at the boundiry of the unused menory and the RESHEM
area. This inplies that there is no scratch nenory on the tep of
the FOR stack ip impede the fetching. This 1s done by calling RE(-
HEN appoximately one zillion tines throughout Kangaroo's inter-
pretation oop! For instance, REENER's can be found at the end of
each statement, including at-signs, and before each expression in 3
FOR statesent. The effect that this has on the inplenentor is he
can*t, For exanple, assune that any infornation placed in the RES-
HEN area wmill survive over statement boundaries. This nas necessary

houever to allow REXT, FOR, TG and STEP to get at the values 1n the
FOR entry which can only be found by discovering uhere the 1op of
the FOR stack 1s. RELMEM's are found;

1. 1n 1he beginning of POPERY. This routine 15 called for ex-
eculion of the END tokenm.

2. at GORTH, uhich 15 called at the end of lines, HEXT, &QFOD,
and GOSUA.

3. at the ATSIGH code. -

4. in BIFDR which 1s called at the bequrning of the TG and SEEP
tokens . .

5. 1n the BASIC to TEKT and TEXT to BASEC transforn cede.

To Further complitate things, as nultiple CALLs are nade new
layers of FOR stach and RESTEN area are laid doun. The size of the
neu FOR stach and the size of the scratch nenory consenned  are
recorded 1n eacth nen environnent. fifter several calls the RESHEM
area vay looh like thys:

| stach
NETRTH % #-——--cmem

]
1 1
| E05UB I

v fron earlier gal-
ling pgn

| FOR/MEXT ] (sizec 1n environnent)
stach

| reserved
1 seratch

| FOR/HEXT

fron turrent progran
] stack

{e12es 1n environnent)

] reserved

| scratch

1 ferory
LAVATL - #mmeso oo
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The inportant routines For this reglon are;

ERKET - deletes the 1op entry of the FOR stack

GVFOF - does a RELDEN and them fetches the 1ndex variable fron
the {op entry 1n the FOF stach.

HOMORE (local label sn RHAFOR) - createc the FOR entry.

RSNEN- - reserves R5S6 hytes an the RISPEN area recording the
anpunt slored o the environment.
RSPEM= - reserves REG bytes an the KESNEN area recording the

aspunt stored i the envaronnent 1f the £ flag 15 set,

RESEQK - resarves the snount of nemory specified 1in the Byte
follouing the JSA to RESCOM.
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| The Unused Benory

The ‘unused nenory’ 1s the part of nenory that Falls betueen the
dounvard groung RESPER area and the wpuard grouinyg £12 and Fale ares.
For thke nachine 1o contieue to Function there 1t & minival ancunt of
unused nenory that nust exast. It is fron thie space that nenory will
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be allocated for the runtine stack (R12)} and for storage of the cal-
culator progran tohens. To do thas, a% nengry is allorated the
distance beturen LAVAIL and T0S nust and will be kept larger than the
value ctored xn -lecatyon LEEURY {tee the section on menory overflow).

Relevant variables and pointers 1m this part of nenary are:

LAVAIL - the louer bound of the RESAEN area,
Ri2 - the register thai points to the top of the Ksngarco operand

stack

105 - .{short for Tep Df Stach =o0ld capricorn taminology [nas-
quided terninology -editorial]) the pownter to the BOTTON of
the RIZ stach.

LEEHAY - containg the required amount of geparation betueen TOS
and LAVRIL 1o prevent menory lockup.
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| The R12 Stack

The R12 stack is used during Kangaroo exetution as the operand
stack for the tokes based nachine. The R12 stack is also used by the
deconpaler as a slach to disenlangle the eperators and aperands fron
therr ®PH internal forn. Finally the R12 stack is used during parsing

3% the plare where the token sirean 15 constructed before being placed
in the desired file,

Since the RI2 stack is the working stack of Kangarco, it is impor-
tant to kaou vhen Kangarso clears 1t. This ic done by setting R12 to
105 (see SEIREZ). The R1Z stack is tleared in the following places:

1. at EHD]T uhen the interpreter loop is finished.

Z. at SETINI to in1t the parser for parsing a line.

3. at PRREX uhen ue exit-the parser.

4. at the end of pointer allocation (PTRALDY 1F there uas » error,

5. at the end of decompile.

6, if there was an error or attn uss hit in the JHPUT statenent.

7. if FLORD or FLORDT fails the type test.

8. at end of statenent 1n ATSIGH and GORTN.

9. at the and of the TRAHSFORA copnand,

0. even though this is already handled in sone cases, the AISIGN
code is called in the ERROR code thereby clearing the R12
stack,

During the running of the interpreter the operands for the tohkens
are placed on the R12 stack. The token that removes the operands nugt
knou uhat type of operands are there in order to remove then; housver,
the type 15 not stored explicitly on the stach, To deternine the typm,
the token usually either assumes that the operinds are oF a fived type
in a Fixed order or by looking at hou nany bytes are stored on the
stack deternines what is on the stack. For exanple nunbers go on the
stack a5 § bytes regardless of uhether they uere generated by a real,
integer or short variable. ON the other hand, strings gé on the stack
as 2 bytes of address and 2 bﬁtas of length.

Inportant pointers in the R12 stack are:

R12 - the top of the R12 stack.

TOS - the botton of the R12 stack. This is good for pr‘otecung
earlier R12 stacks Fron current work, ROTE: if the user leaves
sonething on  the R12 #tack belou TOS na ane will clean up 1t
for hin,

KRTNEA - the top of the eavironnent stack.

STSIZE - an archpic but sti)l used poanter to the line length of
the statenent being currently parsed ento the R12 stack. Jhis
is vsad by the parser and line editor.

there are tines when the user may uant to protect the contents of
the R12 stack against being cleared or nisused by by sone internediate
rouling, Thts can be acconplished by renenbering the current value of
DS in a private location and woving T0S wp to R12. Since T05 is the
botton of the stack the stack is now effectively enpty and the inter-
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nediate routane can be ¢slled. B2 sure that T0S gets restored! If the
internediate routine noves nmenory around then an absolute gointer to
the old TOS can't be saved but ue night suggest that the anplenentor
save the size of the R12 stack.

|
i unused

R12--» | space
e —— 1]
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current | | ]
stack | | R12 |
11 slach |
105> | |
fommm e e +
1 |

saved | | old | mz
stack | | stack {
|1 |
L +

It used 10 be the case that string pointers and l-values where
placed an the stach as absolute addresses. lhis is not 2 safe. Witness
the case in uhich a statenent nakes a function call. The Functign wail
tave the <omlents ol the R12 stack. Ime function nay then perforn as
nuch nerory manapulation and execule 35 nany statenents as 1t chooses
before returning to use the data that was saved there. Indeed at the
end of each statenent the R12 stack was cleared but not completely
because the old 12 stack stall presists below TOS. Upon return to the
caller the addresses in the opld R12 stack uill be expecied to be
valid, Hot so. Qur function noved all the data that ue were pointing
10 qul frun under ug.

In order to alleviate this problen addresses that would point down
1nto environnents that is areas that might pove during nehory alloca-
tion urll be made relative te the wvalue of R12 at the tine they are
placed on the stack. The assemption here i3 thal the distance betuesen
the place wuhere the address is placed and wchere the address poants
uill not change for afdresses pointing into the envirannent. Hote that
this schena 15 of mo help to those who want 10 point Lnto a File. We
reconnend that these hkind of poaniere be relative to the begamming of
the f1le and a Filenase and 0ffset take the place of the address. For
pointers to other areas of nevory absolute poanters uill work Fine.

There 1% a conveniion For placing relative addresses on the Ri2
stack. The convention 15, 1f the walue ig positive then 1t 15 rela-
1ive, 1f 1t 15 negative then 1t 1s absplute. Hote, this prevents one
fron having absolute painters to the lower 32K bytes.

When an 2ddress 15 plucked from the §17 stack 1t 15 necessary to
decide 1f 1t 15 a relatave address or not. If 11 15, thea L1 nust be
converted 10 an ahsolute address. PUTREL, PUTADR, and PUTRLE  are
rowtines tn RHAUTY to help nake the addresses for the stack relative.
GETADR, GELADH, and GETAD+ are helpful little routines 1o pull #d-
dresses fron the stach ang nake Ather absolute af they need be.
Routines that night be wseful 1n the R12 stack are:
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SETR12 - 2 snall rovtine to set 17 te TOS.
EXPAHD - (used in the deconpller) a disgusting rouiane to allou
non-stack like 1nsertions in the R12 stack,
GEIADE, GEFADM, GETBGe, PUTREL, PUIRLM, PUTADA, - rpytines for
getting addresses Fron the P12 slack.
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| Environnent Stack

The environnents tontain all the data necessary to run a gaven in-
stance of a progran apd are created one for each anstance of a running
progran. lIn  the environrent you ulll find al]l 1he Ahings sbaut a
progran that change fron one executlon to the next suth as  the
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variable values, GOSUB and FOR ceunis, DATA pointers, and ON ERROR
status.

The layout of an envarenwent 1s:
offget si1zeequate nod

E.UEW [ - length of environnent Including the ECB
and divider byte.

2 2 E.PREV [ - length of previous block. This gives us 3
uay bach to the previous enviroanment.

4 2 E€.RAEN S8 - Jnount of reserved menory (RESMEN) al-
located for this progras

b 1 E.FCRT § - FOR/HENT count

7 1 E.GCHT § - GOSUB count

g 2 E.EREX A - the address of code to be executed upon
an DH ERROR

0 2 E.ERPC R - the Kangaroo PL aftar an OX ESROR

¥2 2 E.RDMM (-~ ROM nunbsr of nother progran

4 8 ENOR € - nane of the mother progran

22 4 E.RTE 5 - relative address for R10 for next startup
of program

24 2 E.PCR 5 - relative address aof PCR For next startup
of progran

26 1 E.STAT § - the current value of RY6 (the run sode of
the progran)

a7 ] E.ORTR 5 - locataon in current DRTR 1ine

28 ? E.DAIL 5 - pointer to curreat DATR line

nod{1fy) legend:
A - aluways kept up 1o date
€ - established at creation and constant
(exception is calc progran}
§ - saved 1n SHVENV

Note: ECALEM s equated 1o the length of the environuent contrpl
block (ECBY: whaeh 15 30 bytes.

Relevant pointers are:

NHTHER - the top of the environuent stack. Fhis 15 pne byte above
uhere the next eavaronment uyll be inserted,

FUVARS - a pointer 1o the E{R of the current environnent to be ex-
ecuted,

FUUSER - a painter to the bottom of the environnent stack. This
points to the E(B of the idle environnent.
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Enviromients are ¢reated by the routine CALL (not to be confused
utth the ryntyue routane CALL.) Uben enviromments are created they ap-
pear betueen the two divider bytes (Here 1s the First exanple of the
use of uhat 1s called » divider byte. Divider byles are aids to the
nenary nanagerent rewtines below 105 and mill be discussed in detat]
laler in the section on nenory allocation.} right belouw HETHEN (see
fagure belou). The environnents thenselves are pushed and popped in a
stack lihe Fashion though the contents of the environments are likely
to change during 2 running program and an the case of calculatar en-
vironnents even the size uill change,

Since environnents are variable cized objects, the push and pop

operation 1¢ nade more conplicated. Rt the baginning of each environ-
ment is the size of the current environment and the size of the
previaus environnent. this allous the environnent stack to behave sugh
11ke a doublely linked list,

HHTHEN-> 4----mmeme oo + ¢=heu environment would
| divider byte | go here
Frmrmmmmm e mm——————
cyrrent
runalng
environrrent

calling
progran's
environtent

Fommmmemmmmen—mraa )

| divider byte i
+

idle
environnent

FRUSER-> 4---=mmnmmsmmemeem- ;
| !

I !

I

Routines that are useful here are:

PUSHEN - called in the environnental allecator, 1t places an en-
vironnent for 3 given progras of & gqiven progran status
(E.STAT),

ENVALD - environmentally allocates a program, that 1s, 1t examns
a pointer allocated program and tn turn sets up &n appropriate
environnent for it including the setting of variables to un-
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def1ned.

CALL - the routine generally called ta pointer and environmentally
allocate a pregran. This calls PTRRLO and EMVALD. This routing
sheuld not be confused uith the runtine rovtine “CRLL."

ROVERY - noves the variable values fron one environnent 1o
another. This 18 used 10 move the calculator values from calc
envirannent to another (see theory of aperatien).

ADJEHY - is wused to change the size of the environrents uhen the
above routine is used,

POPENY - removes the top environnent fron the stack.

CLRINY - renoves all but the botton environnent {rom the stack.

PPCE

The botton environment ts a speciak envirennent called the 1dle
environnent and upst net be reveved.

INEWY® - deternanes aF an enviroonent for a given progran exisis
soueshere 1n  the environsent stack. This routice 15 ibporiamt
to knou 1f the user 1s going to change sonething In  that
progran destrovimg tts  ability to be restaried Fron the infor-
wataon 30 the environnent.

N0t MAnufacturer Supported
reciplent agraes NOT to contact manufacturer
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] The File and Directory Fegion

The area belou FUUSEE and  above the sysien KRAN s the realn of
f1les and their difectories.

Files are the largest mamed, nanageakle unit of nenary. R progran
1n ¥amarpe 1t a file. Data. systen infornation and text are also

stored 1n f1les. TF the user or Lmwplenentor uants to reserve sone
nenory for long tern use they generaljy allacate a file,

The File area cons15ts of a directory at the botton which 1s a col-
lection of directory entries and above 1t, a region of f1les pointed
te by these entries,

Uhen a File ps created o directory entry For it as placed at the
BEGINRING of the directory and the file 1tself 15 placed at the EHD of
the fale space followed by a divider byte. The end of the directlory 15
Harkeg by tuo bytes of zero. These tuo bytes would fall in the address
field of the next directory entry but since no File will have an ad-
dress of zero, this 15 a unlque markar. {see diagran)

FUUSER-3 #==wmmmmnnenn +~-e--4 high addresses

| divader byte

next file-» #-——-vmmmmmvmcmmaean 4
| divider byte |
fmmmmm e 1
| |
1 last file |
{ pniered |
i [ emmemed

/
|
|
|
directory I
|
|
\

DIRECT-> fou addresses
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The file vay contain the infornation desired by the user but it 1s
the directory that contains the infornation about the file. In the
directary you will find the Jocation, saze. type and nane of the file.

The directory entries have the fallowing fornat;

offset size function
2 DR.EDC - 1he absolute addrest of the file
2 4 DR_SI1Z - 1he (birary) size of 1he T1le
q 'I OR.TYF - the access bats for the file
s OR.THR - ibe (ASCIT) nae of the type of the File
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6 4  DR.DAT - the date of creation
w0 3 DR.HAN - the {ASCII} mane of the file

The address of the file 1s absolute and therefore nust change if
nenory s allocated below the the file. The reutine ADJUST along with
adjusting a snall set of critical systen poanters ulll handle this up-
dating problen provided the systen nenory routines are called. Since
the directory 15 ordered fron highest addresc f1les to louest as one
preceeds 'up’ through mensey, the RDJUST rowtine proceeds in this
direction also updatang the absolute addresses of the files t1l 1t
discovers the file ain wkich the change uvas made. Rt this point 1t up-
dates the gize of the File. As a result, the file pointers and sazes
remaan  constantly up to date. MARWING: FTHE SYS1EN FILE MAKAGENEHT
ROUTIHES ARE IWTERRUPIAGLE RND FHEREFORE FILE IHFORHATION HAY HOT BE
VALID A1 INTERRUPT TIME, An address of zere marhs the end of the
directory and the renaining portion of the directory entry 1§ apt
present.

The next tuo bytes in the directory are the size of the file £X-
CLUBIHG THE BIVIDER BYEE. File saze 1% & bimary nunber.

The next tue byles together are refered to as the type bytes. In
the first, esch bit is intended as an access permission Flag or 10 in-
dicate sone other property of the file. The second byte 1s used 10
store the nane that is to be used by the ERT progran, Gften options
can be overrpdden with the “yn RAN' bit, For exanple, 1f the RAA b:t
15 HOT set (that 1s the file xs 1n RON} and the list bit IS sel then
the file cannot be listed. 1f thas File 15 copied iInto ARM, the systen
routines for the copy will turn on the RAN bit exposing the Jist bit
and the file can be listed.

The follouing options are overridden by the RAN bit being off. Rlsa
provided 15 a table of useful equates for setting the access byte.
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-- OPTIONS OVERRIODEW BY YHE RAh BIT 8EEHG OFF -~

edat, list, purge

-- BIT WASKS FOR ACLESS TYPE BYTE --

TYRAH? EQU  VOOOO000B 1n RRN [NUST be set 1f 1n RAM)
TYRON® EQB  COOLCOCOB 1n RN

TYRUR? EOU 010000008 test 1f file can be run
IYEDT? EQU  00100000B test 1f file editable
IYLST? EQU  OGO10000B test if file 15 lastable
TYPUR? EQI Q00010008 test 1f file can be purged
TYCOP? EQU  0OC001008 test if file can be topied
IYLIN? EQU 000000108 standard lined F1le?
1YTOK? EQU- QOQ00001B test of file is token frle
IYPRI? EQU 001101008 test )f private

TYDAT? EQU  O1111110R data f1le for PRINTH/RERDN
IYLF17 EQU 000011008 is it LIF type 1 File?

The second byte tells the systen uhat type to present to the user
as the type of the file uhen ssked 1n & CAT tonnand (the type nane
byte), For convenlence this byte contains the ASCIL letter that will
be pranted. If the file is & systen Fule 1t WILL K0T BE PRINIED in the
tatalog listangs. Systen files are designed to be unsetn by the user.

The user can use the following equates to formulate their oun type
bytes.

-- JUST THE HANE BITS --
TYHSYS EQU  00000000B nane of systed type

TYHRPF EQU ‘R’ nare of appointment type
TYHBAS EQU 'B° nane of basit ype
TYHLIY EQU 'T° nane of LIF type 1 file
TYHLEX EQu 'I° nane of LEX File type
TYNRON EQU 'R* nane of RDA Frle
TYNTER EQU 'T7 nane of text type
TYwoL Equ 'v* nate of valatile file
TYN?7? EQU '?° nane of stranger type
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-- SOHE {OKMON TUD BYTE BASIC FILE TYPES --
€ nane » faCCeEE?
HRELPELY

TYCALC DAD  (TYNSYS*1Q0H+111000308) filetype for calc
TYSYSH DAD  (TYNSYS*HOOH+000000008) filetype for syst
TYIEAT DRD  {TYRTEX*100H4101161506) Filetype for text
1YBASC DAD  {TYNBAS*1QOH+11514510B)  filetype for BASIC
1YRPPT DAD  (PYHAPF M O0H+ 10001 5008) f1letype For appo
IYLEXE DAD  { R¥YNLEX'100H1000CI00R) filetype for LEX

YLIF1 DRD  (FYKLI1*1Q0H# 10001 LOCR) f1letype for LIF
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TYRONE DAD  (PYHFOR* 10O0H 10001 1008} Filetype fFor RO
TYDING BAE  (FYNSYS*100H OO0 1G00B ) Filetype for diagnotic RON

The tinefdate field contains the tine and date entoded nunber as
the offset fron the beginning of the century in 2**-14 seconds. (see
list of rowlipes for tine conversion subrputane)

The nawe 15 stored 1n an eight byte field an ASCI1. Even though the
nane of the file nay have been given in louercase by the BASIC user 11
uw1ll be placed in uppercase by the system, left justified and blank
filled 1n the nane field. The assenbler implenentor. houever; can
create files uith any eight characters

If the Filenane begins with 2 period then the File 15 a volatile
file. Al1 velatale Frles are disposed of that are not accounted for by
4 ROB  dureng the V.YOLT HAKDI call at warm start. This gives user and
inplenentor althe 3 sinple nechanisn  For creation and distructson of
scratch Niles. Hote that ssnce  the volatality of 1the fixle 1s deter-
nined by ihe nane alone, a fale of sny type can be volatile,

Rripther filenaning convention is used for sysien fales (DR.INR=O}.
This schene adds security by having lowercase nanes for user inac-
cessihle files, Since the filenanes specalied by ihe user are all con-
verted te uppercase by runtime filenane parsing routines, the filenane
can never be specified. This conventipn prevenils a  'File already ex-
181s” error fron occuring for a Fale mane the user can type tn but
does mel appear in a catajeq.

-- A LEST OF THTERBAL FELES --

calcprog - nane of calculator progranm. This 15 a norsal BASIC Frie
vhose only access securyty 1 through the louercase nane only.
Fhas fi1le 1s created at coldstart and ss destroyed and
recreated during a CLEAR VARS.

devfi]e - a Jined systen file thal contains the assignio anforna-
tion. This file s created when the firsi assignilo 1s done and
1s purged when an assignio to " or * 15 done.

1ofile - lined systen file uith all the assign H infornation 1n
1t. This Fale as created at coldstart and 15 never desiroyed.

appt - this file a5 a file of type appointuent, It 1% aot a lined
file and 11s format 15 a nystery to this author

tiners - this  lined systen type fale containe OK TINER snforwa-
tion. 1t 18 created uhen the Fyrst OH TINER i1n a progran 15 ex-
ecuted. It 55 destroyed when the progran 3s deallocated 1n DAL-
1AL {a systen rovtine For deallocating all pregrans in nencry)

keys - a text File that contains the encoded DEF KEY 1nfornation
This File exasts only vhem 21 least pne key rurrently has pther
than default assignnent. Thas file though 1t 1s 1n }ouercase 1s
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user accesstble though the special filenane heyuord “heys",

uorkfile - a standard BASIC or PEXT file that i used as temporary
workspace for the wser. The worhfile ss never explicitiy
referred to by nane but rather 1% created as the delault
Filpnae for the ED1T conmand, The Fale nay  thereafter be
referred te by virtue of the delault nane for nost file con-
Hands  being the turrent edid file. The workfl)e uas created to
help confrpl the proirferstion of scrateh {files in a highly
nenory restricted systen.

HP-75C Description
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| Systen RAH

This 15 an area of 351 bytes starting at 3000(hex) that contains
1nporiant systen variables such as the Lnput buffer, file pointers,
Flage, the (PU'&s subrowtine stack (Rb s1ack), and many, mnany nore.
Collect the uhole se1. No purchase neressary. This area does not nove

and Entry Points




about. The fixed value DIRECT points te the First darectory entry, one
byte past the system RRA.
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RON Is Like RAN Except ...

Kangaros ROH 35 lake RAN in that each ROM contains a conplete file
direciory and corresponding set of flles, in the nuch sane fornat as
1o RAA, (see Joey's Big Book of ROMs) ROM :s npot like RAH 1n that
these f1les are not alvays searched and 1he 1ncorperation of RON files

into the RAN syster 1s 3% transparent as 17sn lead plate. For ewanple
there are routines for seaching just the RAM fale directory, For
gearching the RO directories and for eearthing both, (When searching
both, the KRAH files are searched first.} Tha iaplemenior nust be gure
vhen uritang his code that the routines he chopses search the desired
directaries. The lesson to be learned here 15: uhan using systen
routines uith the antent of them working For both ROA and RAA exanin
then carefully to see 1f they provide for ROM files. The routines you
choose nay only uork an RAM,
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| Acquisition And Release DF Menory |

Renory is acquired fer one of tua general aress of wemory fron the
unused central reqion. Rs menory is requested, each regton wikk expand
to absorb more of the wnused widdle poriion. (see wanory layout
diagrans).

#oemmcesamaane—eeot large addresses
UPPER
HEYORY
B m e +
| [ i
| [
¥ vV
unused
spate
FEo 1
[ |
!
L T T '
|
1 LOUER
| REWORY
|
L +  louer addresses

flenery above the unused pertion 1s squired by the roulines
specafied in  the sections above concarned with this area. The R12
stack 15 generally pushed and popped like a stack, except 1n the case
of the deconpiler; therefore, ouiside of that case there 1$ no need
Tor spectal allocation and deallocation routines. Renory belou  the
unused portion ard under 105 15 wltinately allocated by the ALLEC
routane and released by DELEIE. Both these routines cely on RDJUST and
copy.

The COPY routame 15 2 general nenory copy routine that uill copy
fron lower to higher or higher to louer addresces uithout fear of a
propagating copy. Host large sectyons of data are noved about uith the
COPY rowline,

There 15 no fragnentation of wemery on kangaroa and no garbage col-
lection.  The reason for this 1s that all of the allecations and
releases of nenery cavuse all the data contatned 1n the nenary above
that allered address and belou R1Z 1o be noved up or doun accordingly,
This means 1f there are critical systew polnters inte these noved
areas they wust be adjusted. ADJUST 1s ultinately called by any nenary
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routine that nay nove nenory.

The following poanters are adjusted by the routine ROJUST so that
they are always wvalid even though menory vay be noved about as the
tysten runs. Reneuber this 1 guaranteed only as long 4t the sysien
1nplenentor  uces the nenpry nanagneni roulines pravided {e.q. DE1ETE.
THZEFT, ...) Below 15 & 1able uhach indicates shat relation 12 tested
1 REJULT to deterrune 1f the given systen pointer Lt 10 be adjusted.
{e.q. 1f location of adyustnent 1s « EDFILE then ECFILE 1s updated.)

peanter  adjus fuent
nane relation

£0FTLE <
PRFILE <
RNFILE €
KLUDGE <
R10 <
FCR 4
FIVARS ¢
FULVAR «
3isLit ¢
FLUSER ¢

WXINER alinays
105 #luays
R12 #luays

0

One of the inpuls to many of these routines Ls the address at which
to 1nsert or dejete infornailon. The address 1s assuned to peint to
the first byte of vhere the information 18 %o be placed er deteted. An
anbiguity arises for ADJUST if this addrecs 1s at the begimning of @
file. Is the infornation inserted 1n the file or just beiow the
beqinning of. the Ff1le? This dilenna 1s resolved with a DIVIBER BYTE.
There 15 a byte called a divider byte after each frle (they also ap-
pear 1n the eaviroanent stack). The divader byte balonge to ao filel
It 15 used sinply #s a convenience for ipsertipn and dejetion. Fur-
thernore the divider byte has and can have no relaable valve. It con-
tains junk!

fs an exanple of the use of the divider bytle astune ue have an ad-
dress For Jnsertion that is the divider hyte at the end of the fiie
then the 1nsertion takes place al the end of the File. If on the other
hand the insertion 15 nade after the divider hytle then 1t )¢ in the
Follouing T1le.

the out of wenory conditien pccurs when the distance hetueen 105
and LAVAIL uouid be forced to be less than the value stored in LEEURY,
This 15 & guarantee that there i% at least LEEWRY bytes for the R12
stack.

LEERAY 15 amit:alized an the calculator initialization rovtine 5ET-
CAL. this routine 1s talled onm ruldstary and durirg a CLEAR VRRS con-
nand. The starting value 15 J20D+256D 1ihich s equated to LEWYSI. The
320 15 the uorst case requirenent for the s12e of the R)Z stack. Ho
nachine  function can generate nore than 120 bytes of stuff on the RI2
stack. The 256 15 the naxinun size of a calculator statement.

When a Egne 1n the calcprog Tile 15 edited. the size of the line 15
subtracted fron LEWYSIT and placed ante LEEWRY. 8y xlways adjusting
LEEURY by Just engugh for 1he calculaior statement ue guaraniee that
there 15 aluays roon for 1t,
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When the creatior of an environwent 1s aitenpled for the calculator
progran  and 1t faals to fynd encugh roon, LEFURY 1& reduced by the
length of an enpty environnent (ECBLEH:1) and the creataon 1s  again
attenpted. This insures that the calcprog. even 1hough possibly
restricted to ng variabies, wmill be able to run.
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The Barth and Death of Emvaronnents

Rn enviremment is & progran’s activation record. For every instance
of a program, an environnent can be Found. The environnents are stored
o a stack g the area knpu, logically enough, as the envirpnnent
slack. In thas section we mill be looking at the environnent stack’s

relation to the execution of BASIC tokens.

Uhen nothing 15 executing the envirgnnent stack contains -only the
'1dle” environment, The purpnse of this environnent uill be wade clear
later,

Uhen a progran Tuns, an envirgnnent is created, placed on the en-
vironnent stack and associated uith the ruoning fale. The environment
tontains the BASI{ variables and important systen variables necessary
for the BASIC progran's. execution. When the progran reaches its END
statenent  the eavironnent 15 rengved from the stack and exetution is
resuned for the anvironnent beneath. Here we uncover the 'idle’ en-
vironnent which, by design, stops further mxecution of tokens,

In the case that during the execution of # progran, another program
is called, the pew prograqas environnent 18 placed an the top of the
stack govering the environuent belou. When the cailed progran reaches
its EHD statenent, its envircnnent is poped of f  the stack and the
calling progran 1% resuned.

$ince the state of a BASIC progran 16 stered Ln the environnent,
recursion 1§ sinply & natter of placing another envirpnnent on the
stack sssociated uith the recursive pracedure,

(alculator execvtion is an unfortunate departure fron this. bhen
the user types in a2 calculator espression it i€ stored in the file
'caleprog’ uhich 3s then run. R calculator environnent 1 created and
destroyed during this execution,

In the nidst of this devastation of envircnnents one night ask; houw
do the calculater varpables survive? [altulator variable values are
saved jn the *[die’ environment uhich 1% guaranteed to aluays exist
(extulding CLEAR VARS), There are two rules that govern the movement
of the calculater varrable values. Uhen a calculator snvironment is
created the calcelator varyable values are =neved fron the previous en-
vironnent vhose running progran is ‘calcprog’. (The progean associated
with the 'idle’ environnent 1s 'caleprog® so that uhen the values are
saved an the "idle’ envirpnnent, they tan be found,) The second rule
1s; when & calcelator environnent is popped of f  the stack, the cal-
culator variables are noved to  the calcultor environnment that is
highest in the environnent stack. The effect of these tun rules 1k
that the calculator variables have 3 tendancy to 'Float® 1n the top-
nost calculator envirgnnent,

Saace, unlake & regular progran, a cilculator progran can he
changed uhile 1ts environnent is on the stack, a notation has heen
developed to prevent the continuation of envirarrents 1hat are no
longer valid. These environnents are called deactivated environnents
and are narked by having their status byte set tc DACSTS (a 1 byte e-
quate}, Uhen the envitoanent to be recovered after the execution of an
EHD statenent x5 & deactivated environnent, that environuent is popped
of #, restored (see RESTEN) and then popped off and ignored. CLontrol
passes though deattivated environnents a% 1f they ueren't there!
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Even though an environnent 1s deactivated; it ray contain the cal-
culator variable wvalues vhile other environnents are running. Deac-
tivated environnents are popped off under the sane rule as netianed
abave for regular environunents,
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| Henory at [oldstart and Warnstart

Durmg the uarnstart routine, MAKEUP, nenory 15 cheched to 10 cee
1f any mas added and chegksunned te 1o see if any nat daneged uhale e
uere asleep. If  there as less nemory or the checksun after sleep did
not  match the checkeun before cleep then come data 15 ascuned 10 be

lost and the nachine 1 coaldstarted. If there i¢ nore nenory than when
ue pent to sleep, the upper nenory area Fron LAVAIL to HARER a1
copaad te the neu end of Hersory.

Rt coldstart 2l) nenory fron the top of the RG stack to the end of
wenory is zerced, the file structure is rebuilt, and upper nenary is
initialized to enpty. The calcprog, unrkfile and aofiles are  then
treated in that order and the idle environnent placed 1n the environ-
heni stack.
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| The Lined File Fornat

One of the wpst popular fale attributes 15 1he lined file at-
tribute, These file: contain nunbered variable length record: and are
of the sane form as BALIC. 1est and sone syeten Files, Fhe advaniage
this  attribute offers to the anplemenior 1s that he exll find nany
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sysien routanes designed to wanapulate these kinds of files.

As an exanple the tiner file s 3 lined File. The tiner nunbers
correspond 1o the Jine nunbers, $o that routines for insertion, dele-
tfaon  and searching by line nunber could be wsed 10 reduce 1nplenenta-
1ion tise and conserve code space.

Lined Files have # ten byte header called the progran control black
(PLB). This block 1s used by BASIL files alene even thaugh all lined
files have this bleck. For a BASIC progran the elenents of the block
have the Tollauing purposes:

EQU FOR  BYTE DESCRIPTION
GFFSET WO,

P.LEN 0/t length of pgn and P(B
P.PLEN  2/)  length of var pointer area
P.[LER  4/% spare for use with COR
P.ELEK /7 length of environnent area
P.5PAR  3/9  apare for wse with (ALL

Total length: 10 bytes equated to PCELEN

The renainder of the file consists of records talled lines. R Line
begins with @ 1uo byte line nunber jn BLD and 1s folloued by the one
byte length of the rendinder of the line. This means that Lined Fales
can contatn no records longer than 285 bytes.

The Jines, which may begin nunbering with 2ero, nust be o in-
creasing order with no duplicates. There is a mandatory trailing line
on all Jined Fales called the end of file line, The end of file iine
15 line nunber R399 and 15 a total of five bytes long including the
lime nunber and length, The DAD EADLIK 1s a global set equal to the
end of fale line nunber and at the address BASERD in the gysten is
stored the five byte EOF bine. Even though the EOF line 1s never
printed, 1t does serve tup useful porposes. The first 1s to tell
routines that leop though the lines of a file vhen 10 stop. The second
15 to act as an anvasible END to BRSIC prograns since the renaiming
bytes of the EOF line are an END token amd an EQL token For BRSIC.

R sanple f1le npght look Jrke this:
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*

I EOF line |
1 line 7 ]
] line 3 I
] line 2 ]
| lina | 1
1 line & ]

1 P{B |

Note that an enpty lined file must be at least 15 bytes leng since
both the EOF line and the PLB nust exist.

NOt MAnufacturer Supported
reciplent agrees NOT to conlact manufacturer
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| File and Pragran Nenory Routrnes

The user generally uishes to do iore than just allocite sone space.
He may uish 1o create a file, tnsert a line in a lined file or replace
an existing line, Many different flavors of acquisition and release
routines are provided for by the systen. The inplenentor ks encourasged
to lock into what routines are available hefore inplenenting his oun

since  the semgry nanagerent routines supplied by the systen often up-
date critical “sysien perniers™ as wensry 15 noved. The 1nplenentor is
alto ncouraged to use Frle types thal already exist since there are
nany routines avallable fof dealing suth then. The concept of 3 lined
f1le 1s particelarly useful [see section on File layouts) since there
are nany routisgs already present in the nainfrane to deal mith then,

The follemang 15 2 last of design assunptions ssed 1o construction
of the systen’s nenory routines.

. Nost of the nenory reutines assune BINRRY HODE!

. Most Hewary routines that take a size, take 3 signed tuo byle
nunber for the &j2e.

. Tt 1= asswred that one ran iwite Lo address O safely.

. Fhe acquisition and release of menory 1s controlied hy the

nenpry namagenent rouisres provided for by the systen.

Bt 15 assumed that there 15 only ame File in RAH of a given

nane.

6. Ihere is at least one fale 1n the systen.

Dol A

wn

LIST OF HATNFRANE NENORY ROUTIHES

--- menory 1nitialization ——-

BOUHD - «chechs to see hon nuch HAB 1s availafile to the machame. This
routine is vsed 1n the uakeup code and at coldstart.

CHECK - chechsvirs all the nenory From a little above the RS stack uwp 1o
LUANEN ’

SUHIT+ - chechsuns a regron of nenory

SETLAL - sets up the calculator pregran and creates the 1dle environ-
Hent.

UPSET - ynitnabizes the wpper region of nenory.

FLINIT - mnitsalizes file systen {that 1s the arez belou R12,)

236.56 - zeroes the nemary Fron addresses R36 to R96-1

ERM- - Falls an area of menory uith copies of a bit pattern 1n R[RO]

IROM - ~ f1lls an area of newory uith copies of the § bytes 1n RGO

IRDAEN - zeroes or blanks an area of nemory

SETED - sets wp a nem editfile. This routine is used when ue want 1o
change edit files.

SETRN - sets RRFILE and RNNANE systen variables.

SETPR - sets PRFILE and PRNAHE systen varjables.

--= rau senary auquisition ---
ROGN” & ROON' - are there RI2 bytes available in lover newory?
URDOK® - are theve RIZ [unsigned) bytes available in louer wenory?
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RALCRLL - allogate all free firle space.

ALLBL - allocates a specifaed anount of space in louer nenory.
DELETE - deailocates a specified anount of space 1n bouer nenpry.
FPURGE - purges a file.

INSER) inserts data 1nta fale space.

--- file ¢reation ---

FORaLh - creates a Mile of 3 guven saze.

FCFEAL - creates a File of lemgth 2ero.

FCFHUL - treates a Tunctionally enpiv progran Mile.

--- renaning and copying files ---

FREHAN - renanes a file.

FCOPY - nakes a copy of a file under new nane.
FEOPYG - does nearly the sane thang

--- line oriented operations ---

FHOLED & FHDLIM - finds line mith a given munber in the edit (EDFILE}
fFile.

FHDLFR - finds line uith & diven murber in the paraneter {PRFIif} file.

FHOLRH - finds Line wath a given nurber in the run [RNFILE) file.

FSEEK - Finds §ine uith 2 given nuaber starting at 2 goven location.

PREFRD - finds preceding dine in £DFILE.

PFNDER - finds preceding line in PRFILE.

SKPLW, SKPLN, SKPLHH - gets address of next line.

IDOPER - put a record in the 1ofile.

FSREPL - replaces lines 1n a file given target line nurber,
REPLIN - replates lines in a file gaven target line location.

LIHLEN - returns the length of a lime.

DELLIN - deletes & kine in & file given the addrass.

FDOELLN - deletes a dine fron a gaven file al given line nunber,

DELINS - deletes a cellection of lines given by line nunber.

FREPLS & FREPLN - make an eatry Ln a line file, If the File did not ex-
ist 1t 15 created.

--- f1le predicates ---

TYPOK? - tests the access bits.

FEAPT? - is the file enpty?

PTALO? - asks 1f a file is poinier sllocated.

--- data novement prinafives ==

NOVE - noves bytes around in core pithout overurite or deletian.

[DPY - bytes From one place to another.

ADJUST - adjwsts the diréClory entries and critical systen pointers
during any nevory nanagenent rouiine for lower nmenory.

INSRIN - noves {as in the ROVE routine) data 1in louer mexory.

REPLRL - replaces a block of nenary with snather.

--~ RESHER stuff -~

RSNEM- - acquire tesp nenory.
RSHER= - acquire tenp Hewory.
RELMEN - releases temp nenory.
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--- locate file stuff --- °

FLOPER - retwrns a pownter to the first line 1n a laned file.

FOPRL® - finds a #1le by nane and tests the access bats.

FOPEW - finds 2 {1le by rane 1n RAN only.

GOPEN - fipds a file by nane anywhere 1n RAM or RO09. This routine
searches RAN first,

ROPER - finds a f1le by nane 1n RDA,

GLERID - get current ROM 3d nunbér.

--- M2 gtack routines ---
PINREI. PUTADR. and PUTRLH - routines to help relativize addresces for
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the stach.

GETADR, GETARDM, and GETAD+ - to pull addrecses fron the Btach and nake

then absplute 1f they need be,
DHR12? - test size of RIZ stack.

-+- filenane parsing --=

FLIOFL - parse for “f1le 10 file" syntax.
PUSHF - gets a Filenane paraneter or null.
FIWNN+, FILHN? & FILMA! - acquire filenames,

--- runtine retrieval of filenanes ---

FLORDT - gets and typechecks filenane or default fron the R1Z stack.
FLORD - gets Falenane or default fron the K12 stach,

GETFL - gets filenane from the R12 stack.
GETHRN - pops falename of f RIZ stach,

CETFST - gets 3 string of legal mane characters.
FLCHR? - 1$ a character a legal filenane character,
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| List of Inpartant Systen Variables

The inportant systen varisbles are as follous:

LEEUAY - The required distance betueem TOS and LAVALL. This is the
EEEHRY for the calculator progran and the R12 stach.

LURHER - points to just above the highest location 1n RAR that the

systen has.

HXIRTH - the next avajlable slot For » GOSUB/RETURN entry,

LRVRIL - The betten of the RESHEM ares which grous down from the top

R12 - points to the top of the R12 stick (see below)

105 - renenbars where the botton of the current R12 stack 1s. (105
stood For lop OF Stack but 1t is the opinion of the Rog Creu that
the active end of a stack 1s the top.)

SISIZE - often points to the size byte of the statenent being cur-
+ently processed.

NKTHEM - poants to the absolute bottom of the R12 stack and the ab-
solute top of the environnent stack.

FINARS - pointg to the cwrrently active envartoment block (see
belou). It also acts as the base gointer for referencing renote
variabies.

FHUSER - points to the botion of environment stack which is the cal-
culator environsent. It also points to the top of the file area.

PER - points to the current executing line 1n 3 progean.

K10 - pointe 1o the next token to be executed.

EDFILE - points to the current edit File.

RMNFILE - points to the turrent rynning file.

PRFILE - points to a file being processed and Like the tuo pointers
above is wpdated by the hangaroo allocation systen. Thas pointer
1% used ap » terporary working pointer.

KLUDGE - wctually doesn’'t point to anything in particular. Hou the
R12 stark nay contain absglute addresses {as 1n the case of
strings) these addresses nust nou be adjusted but the adjust
routine (RDJUST} DDES WOT go into the stack ta change these (ciuse
it can*t find then). Mewever, OME kludge location is provided
uhich wall be adjusted as the other pointers. Uhat does this nean
to YDU. the nan on the street” Llets tske an exanple, the ON KEY
statenent during runtine uill pop the address of the string to he
equated with the key. If the key file does not erist, it is
treated possibly noving the string out from under the pointer that
you jusi popped. When the file was created alk of menory after the
file was moved up, in the address gpace, to nake roon and 211 the
pointers it kpew ugre inportant were adjusted, This did not in-
clude the address you papped off the stack. If you were 1o place
that address in  the KLUDGE location 1t to0 usuld be adjusted.
Yuchy but functional. Uhat 1f 1 had tuc addresses you ask? You'll
have to byte the bhit as they eay and Lnvent your oun horrible
kludge. 3¢ there!
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Introduction

The HP-7& {Kangarvo) mass nemory driver alleus the wusers
to store, retrieve, catalog, remane, and purge files on a
Mass siprage device such as the HP 32161A digitai tape drive
(Frlbert.) The user 1% also able 16 tnitialize and pack
nzdia 1n 2 bass storage device,  Media are fornatted ac-
carding to LIF level 1 extension.

HP Confidential
5

fass Storage Driver
Seth D. Alferd
July 27, 1982

CHRPIER 2

HP-75C Description and Entry Points




Organization of the Driver

The subrtwtines that wake up the nast etorage driver for
Kangarep are hierarthical. Reutines or classes of routines
call lower level routines xn order 10 acconpiish the mass
s1orage  task, Three inportsni classes of routines exist an
the driver:  the FL machine, the VF wachine, and the louer
level Kangaroo HP-IL routines. Tms docunent anly discusses
the FL and VF pathimes,

2.1 The FL Mathine

The various features of the mass storage draver are ex-
ecuted by 3 group of subroutines referred to at the FL
maching,  These routines ave called from the imtialization
routing  [see the next chapter}. Exanples of routines which
are classified in the FL group include the code which ex-
scutes the warious Forns of copy, rename, catalog, purge.
pack, and inilialization, as uell as code which Finds Files
on  the nediun.  These routines enly perforn the high level
decasion nakung involved in thear tasks. Svbroutines im the
¥F machine are called to acteally access the nass storage
device.

2.2 The VF Nachane

2.2.1 Hsing the ¥F Nachine

Various VF routines reguire R36-37 to be a pointer 1o a
line in the devfile. Some of these rovtines assune that the
corresponding device 15 a nass storage device or that the
devFile line has been expanded so thal the rowtines can
stere or retrigve winformation about the mass s1arage opera-
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tion. This block of infornation 15 referred to as the RCA
(Reol1d Control Bloth). The R(B 15 stored 1n the deviile

1tne starting at byte 7. fytes 0-6 are uzed for storing in-

fornation used by ASSIGHID,
storage HPIL connands.
the Follouing diagran,

DESPLAY 13, and other non-nass
The R{B is layed out according to
Infornation obtained fron the wedium

is storad in corresponding places in the devfi)e line.

| VF.COD 7 LI |
| Location of cede |
| to indicate NELROR]
| han setup devfile |
| Line.
[ Y
| VF.OL 2 41
{ Directory lu:aunnl
oA
{ VF.BIG 12 l |
{ b |
-+
[VRet 16 3|
| Current Lotation |

[ VFERSU 22 1|
| Read, serk, urite |
IO R —
| 23 1|
l Tape to tape rlag |
-—4
[VF {223 24 2z
§ turrent Directory |
E Entry |
----- e -
VEFY 410 2|
Type of the the |
current direct- |
ory entry

o e et rn

1
| Current imple- i
nentation byte |

I

| YF.LBL 56 3]
| Lotation of

{ current direttory |
{ entry

| (byte, rec, lrl:kH
f vz 5 32 l
{ Current directory §
| lacation 42, » ]
| spare dar eniry |

L e e ¥

I (byte, rec. 1ra|:k)|

------------ R 1 ¥

| V. FLG 21 1 it

| Seek flag i i

IRV YTIUUDRPRY YT E L et

................... JVF.CST 14 & JWF.RVE 9
| VF.NED 19 2 | | Current starting | Space for a roo
Munber of recordsf| 1 addrees | directory entry

|
|
|
nedum, startng |
the count with 0 | $---=-=- [
F.CIN 418 4|
urrent length I
+

|

|

1

[

| W.CTC  +20 [
| | Tine OF Creation,
| | VYTHDDHHANSS

I VUV UV UG Y
v
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2.2.2 Enterirg the VF Nachine

-

—————t

Gma et — ———

FPC]

ViRl or VFGELFVFNN®  are wsed to anitiate cannunicatliens
uith & mass storage device. VFH] deternines wvhether naned
device exists, whether 1t as a mass storage device, oblains
infarnation concerning ats direclory start and length, and
evpands the devfile ling corresponding 1o the device.
VFGET/VFRN?  are tup rovtines uhich do the sane as VFHI ex-
cept for obtaining the infernation concerning the directsry
start,  VWFLET/VFOA?  are enly he -used wvhen Connunlcation
#1th the frlbert 1s desired and the tape 1s possibly not
imtialazed or 1s not formatted accerding to LIF.  fin ex-
anple of this case 1s with INETIALIZE.  In other cases VEAR
15 used because other rowtnes 1n the VF nachine use the
directory start and length.

2.2.3 Traversing a Direclory

Several routines ewist which allow traversal of a direc-
tory. VFDIF seeks the Hediun 10 the directory start and
reads 1n the first entry. VFHXBE reads 1n a directary.
VFEOD? deternines whether the nedmm is at either the
physical ar logical end of the directory. VFLED?  and
VFPER®  only determine whether the wediyn 1s at the logieal
or physical end of the directory, respeclively.

?.2.4 Other Fonctions

Other routines 1m the VF nachime seek, read, rewrile a
direclory entry, urite nformatipn to the rediun, noniter
bytes 1ravelling on the obp, tramslate LIF directory en-
teres 10 Kangaroo enlries and vice versa.

2.2.5 Termnating Cormorication
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Lomuartstion with the devite 18 termin.. .. ubing elther
VFTERR or VEBYE. WITERN irsues a [MM7 freurnd the tape on 2

Filbert) and Ffalls into VFBYE. VFBYE will issue an UNT and
UHL to the loop regardless of the value in KEYHIT. Ihe cas-
sette nust be untalked or 1t may interfere uith Kangaroo's
tonnunication u1th a display device.

2.3 The £ Honzero Return

SHDFRN, the routine which 1ssues HPIL franes fron
Kangarop returns wrih the £ flag noazere an the case of an
error. Yhen 3 connuelcation farlure occurs the mass storage
operation should termanate. Hence nany of the  subroutine
calls are folloued by @ REH [return on EHD.) The “plus®
routines uere created 1o solve this problen, Ikese routines
reside 1n the KRANIT file. R plus rootine, FREDe For ex-
anple, calle FRED. FRED returns uith MO when an error oC-
curs. FRAED+ does an exira pop fron the R6 stack in this
case. FRED+ tan be called instead of FRED. saving approx-
rnately 2 bytes per call. See the KR/KIT file for ad-
dytional details.
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Rlgorithns Ased

3.1 Sizang 2 flediun

Hed1a anitzalized under the LIF level t ewtension cantain
nfornataon in the volume header regarding physical at-
iributes. In addition, sn order to properly copy Files to
the nediun, Kangaroo nust knouw the s1ze of the nediun.

3.1.1 Pre~(NBSL Kangaroos

In pre-CROSC wvertions of Kingaroo the size of the nedium
15 obtained through a banary search for the highest ad-
dressable sector on the nediun,  This infornation is saved
for future reference when copying files 1o the medaun. The
highest seclor nunber is also vsed to incorrectly generate
the LIF level 1 phyaical attributes for the volune header
The attributes are incorrect because the code assunes that
tracks are 2luays conpoged of 256 sectors. Other devices,
such as Floppy dishs, have & different nunber of sec-
tors/track.  Dther floppy disk drivers may require the cor-
rect physical atiributes infornation to properly read the
disk, This problen was fixed Tor the [NOSC release of
Kangaroo.

3.1.2 CnOS{ and Later Kamgaroos

In CNOSC and later versions of Kangaree, the physical at-
1ributes and saze informataen 15 ohtained using the D16 and
DOT? connands, respectively. These cownands have been added
1o the protocal which Kangarop wses the cownunicate wuith
nass storage devaces on HPIL. {This protecal 15 referred to
as the Fiibert protocal.} These comnands are used sinilarly
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10 the OD13 cormand: after the connand an RFC and an SDR
are sent, and the device respends by sending an appropriate

strean of data franes and an end of transnission (E70.)
3.1.2.1 Hou DOT6 and 7 Hork

The nHass storage device should respond to & DDTE by
tending the 12 bytes of physical attributes data as
described 1n the LIF nanual under "Extencions.” The 12 bytes
are sent as they uould appear 1n the volune headar of the
nediun, starting with the nost signaficant byte of uord 12.
Kangaroo uses the 12 bytes returned by the DDTE comnand
while creating the volyse header while inttializing a
Hediun,

The nass storage devicte should regpond to a DDT? by
sending 2 bytes which contain the nunber of the highest ad-
dressable wsector on the rediun. The nore significant byte
1t sent first. Kangaroo gaves this nunber for future
reference in deternining whether a file will f1t chen copired
ontg the nediun.

Since the wmass storage device presunpably "knous” the
Fornat of the nediun that it is using, infornatign for the
DOTE and DDI7 connands should be sent by the device jtself
and KOT read from the nediure.

3.1,2.2 Filbert and Kangarpo

Fiibert (that 1s, the HP-32161A,) was put 1nto production
befcre the DD16 and DDT? conmands uere iniroduted, and res-
ponds  to then by sending an ET) only.  The Xangaroe nass
siorage driver assuynes that any device which responds to a
dDt6 or DB17 wath an ETO it a Filbert, and substrtutes the
appropriste physieal stiributes (2 tracksfsurface, 1 sur-
facefnedius, and 256 sectors/track) and highest addressable
sector (S11.)

3.2 Packing a Aediun
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R fast-pack algorithn is used dering PACK.  This al-

114

gorithn fyrst packs the direclory and then the files, (A
siou-pack algorithn would patk 1 file at a tne, updating
the directory after each File. ) Ihe fast-pack algorithn re-
quires four passes

3.2.1 Pass O

The directory s packed by reading 1n  successive non-
purged directory entries 1nio a 256 byte buffer in Kangaroo.
Uhen this buffer Frlls 1t is uritlem back out te the direc-
tory. This continues until the end of the directory s
Found.

3.2.2 Pass i

Iriples are used to deteriane where fFiles are to be
noved. Traples are stored in lenporary #enory {menory ob-
tained uvith RES(ON} and are each & byles long. Each triple
confains where 3 file 1s on the mediun, hov long Lt 15 1n
se¢tors, apd vhere 11 should be.  The triples are generated
by traversing the directory.

3.2.3 Pass ?

The directory 1s updated by overuriling the location of
the frle uith 115 present locatzon uith uhere 2t will go
after the pach. The value frou the corresponding triple 1s
used. RAfter this pass and before the mext, the nedius nay
be cowpletely vnuseable,

3.2.4 Pass )
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In thys final pass the File< are noved to the)r new loca-
tions according to the values fron the tripies.

NOt MAnufacturer Supported
reciplent agreas NOT to contact manufacturer
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Invohing the Draver

The cade for the nass nenory driver lives 1n 3 suitchable
KON, relerred to as the MELROM, The code 1s entered e1ther
through a HANDI call or from executing 3 BRSIC heyuord.

4.1 Yhe HRNDI Call

The RMELRON containg & RON header #nd init1alization code
sinpdar  to other plug-1n ROHS. The initialization code in-
tercepts the V.FILE HRHDT call.  Ths HANDI call 1%
generated fron the operating systen for LRT, PURGE, RENRRE,
and (OPY uhen a device nane is found in any of the Tilespecs
used 1n those statenents.  The HELRON 1sstializatacn code
uses the eveni number and the currently executing token to
generate a c¢all to an appropriate subroutine uhich w1}l
tstalog, purge, rename, or copy a file to, {ron, ar betueen
the nass storage device(s).

4.1.1 Paraneter Passing

File amd device nanes and passuords are passed a5
paraneters 1n CPU reqisters uith the HANDI call. To allou
the registers 1o he re-used these paraneters are stored in 2
tenporaty area referred 1o as the File Hane Block (FH8).
When needed 1hese paranelers are retraeved fron the FNB and
a poanter to the FHB a5 passed tp those routinet uhich re-
quire it. The FHB 15 layed oul according to the follouing
diagran.

+

| FLORVD o 4]
| source device for |
| COPY, REMRRE |

| Fuoe 4 4
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| target device For |
| COPY, RERAHE |

drare m—————t
| FLNAR 3 LN
| Filenane for |
| PURGE. |
fmcavamam e +

i FLEARD 16 3|
| Source filename |
| for RENAME, COPY |

| FLbEy 20 4
| Device For CRT i
| and PUREE i

FLDIRD 22 2
Potnter to roo
daceciory entry
for source file
for COPY

F1HAR1

Filenane For CRT,
1arget f1lename
for COPY, RENRNE
FLDIRY 30 2
Pointer to roo
directory entry
for target file
for COPY

1 FLAUDY 32 L]
| Target password
| for €OPY, REHANE

|
| Source passuord
1

+

|

I

|
+
ELPUDG 36 4 =
for COPY, REWAHE |
+

|

| FHBSH 40 H
| Space for suilch- |
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I ing RIESIT -- dev-|
i file pointers

i
| FLSFLG 42 1]
I Flag for the saue |
| target and swurce |
| filenane’s. i
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CHREFER &

Floncharts

5.1 Flow of Control for NELROA

fhis flouchart descrives the flow of control fron the
V_FILE HANDI call into the fi nachine.

LRI Y

*initialy-*
* zation *
F 3R N 2 I

v
a
L] *
+ fyent * N LI )

AyLFILE 7 *e--- »*  end *
* ) IR

* &
*

v
R A AR & # kR AAK

: i
* Save requsters, setup !
* FHA, daspateh to FL 4
* routine ueing LOOKUP, 3
FR T I A EIE I N I B 4
|
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i | | I

v v
FEAR A MRS R NN AA A RR AN
ACAT * 4 PYRGE * * {OPY * & RENARE *
RA AR A s NAS RS AERT R

v ¥
ARk ES S F RS EREBE N I B I

5.2 Flouchart for FLCATA

FLCATA 35 the routine uhich lists directory entries For
an entire directory. It waats for the user 1o anput up,
doun, shift-up, and shait-doun keys to determne wuhich
directory entry 11 should display.

116

* * i
* fatalog all  * | ® Cepy File to * L]
* entries or  * | * or fron RAN, * tstart 4
* specified f1le* | * or copy f1le * t144
AL AR AR R gy pediun fot |
{ * pediun or fron® v -
| A f1lbert ta  * A AR AR AL
| * Filbert . * display cata- &
i LARARRRRR * log header 4
i | * line L
H i AR E R AN AR
]
| i
v v
AR Ak L REA RS
P oend % b ogeek 1o start *
LR AAe A of directory
RN E R
1
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] LI 2T I B 2K 2K |
v ' Mspatch to ant
[N T B B R A [] appfﬂpr];]e ]
L Find ¥st non- * * routine which *
* purged direc- * A finds an entryd
t tory entry * * 1n the direc- *
t further doun * * tory based on *
* 1n the direc- ' up, doun, L]
* tary. * * shift-up, *
* Remenber the * * pr shift-doun.*
* logcatien of 1A A XA LA AN
* the starting * |
* address of the' v
* file. * *
LIRS B B BN B B ‘]s *
| * this a* K
v *ditferent *-------- ¥
* * entry *
Y ER]
* end of* ¥ AkRoad M
¥ directory™-——s* glgp  d¢--- |y
k] F] LIS N I B 3 1 L
A » i E R RSN
* i t Display thys *
| ¥ 1 Y entr *
[J— P I R RS NN
| v | |
1 . ] 1 [
PR g b 1
IH *has a * ¥ jtan * N |

--* hey been *--r*up or down $-----

* hut? 4 * o key? *
& * * L
A '

Iy
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5,3 Fflouchart For FLHEU

FLHEU fands space for and creates new directory entries
FIKER 35 calied by the different routines
uhich copy files 10 a mass storage mediun.

on the redium,

L start

EE N

]

¥

tx AR

Seek 10
start,

T R

Ak kR

A directory *
HubtaH

HP Confadential

P--purged file count

D--F1rst purged eniry
Found

F--free space pointer

C--current directory
poanter

*

|
|
|
t
E * end of* ¥
I
1
1
]

4
L3
& A

AR kA AARR
the directory

Initialize:

*
E
*
%
L]
A
]
t

a0k 2k k42 2a

2
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[ YYEEREEN
o % File has 1o *
Scurrent ¥ % fit betueen =

*f1le purgedd-eeeeees | ®F and end of %
LA L | * pediun *

3 i ARk A Rs e

4

o {

v v
[ ] &
ot o A
* N *uill * W
BPe 7 feea] A g FiR? R
[ t 1 " .
X ']
. | .
Iy | (R}
¥ | v
ARAR AR R AA| AAADARA kR
* Re-initialize * | * Urite the .
* b, | & gntry, and add
SAAASAAKS | % apeuendof *
| * diractory .
(reewnnans E uprk, a
tAAda RANN
v |
EN AR R I
4 increnent P, * 1
s §rt next entryt | v
R [#rasean
1 | * generate 2
< 1 ¥ wegiun full

i | *error

¥ IR EERER

t i 1
S o N
A ) ¥

APz T e yfemmemmmnm 1

4 * | | !
L | ] |
' 1 I 1

] v v 1 | v i
1 | L L | Hesr FLle Types
] I * lfpdate F, P:=0* |
] I * get next entry* |
1 ] AL The Kangarop mass wesory driver is able to copy all file
] 1 | types created by the maanfrane to and  fron nass storage.
Jtmmsmmmmcemns e Heu file types created by applications prograns can also be
| copred of the application prograns respond to the V.LFTY and
] V.RFTY HANDI calls. See the HAHD] c¢al) docunentation For
v further infornatien,
LIS B B 3 B N N )
& Just shipped *
* over a hole *
LI I I I BN
|
v
*
* -
LT T U
*file f1t 3nf-— o
* hole? *
* *

v
E LIRS B B

2 2
# Seeh to b and *
S write 4 *
A entry *
2 Bk d b ARAR
|
¥
I EERE]
*oend  Me---
ER
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Conclusione

Several’ inprovanents should be hept in nind For the mass
nenory driver uritten for future products.

7.1 Centralized Copy

R better nethod of copying files needs to be uced. |
would reconend 3 schene where tables are naintained which
contain nanes  or addresses of setup, transfer, and cleanup
routines for both source and target devices. This a)lown
for copying batugen varigus saurce snd target devices. If
this schene had been used in Kangaroo, For sxanple, Tiles
could be copied directly fron card to cassette, cassette to
printer, and so forth,

1.2 Buffering Mediun ReFerences

Remenbering where » file is on the madiun would decreass
nedivn pear and  tine requirements.  Mith this schene the
Last few directory wntries referenced would be naintained in
3 cache :n RAN.  Befpre referencing the nediun directory the
cache uould be searched farst. 1f a directory entry had 1o
be wpdated then 1t uould be rearitten to the mediun. Otker-
uite only the File uguld ke reuritten, The 410 uvses »
sinilar schene enploying buffer t of tha filbert. Thas
nethod 15 not  avaalable te Kangaroo sance the nass nenory
driver uses huffer 1 For moving Files during sone copy
operatlions.’
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Kangaroo Output Soffuare

-2~
Kangares Quiput Seftusre

Ovarvieu of Kangaroo sutput

In this paper, Kangarao output will be divided into
sevaral sections.

1} General output schene
?) tigh-level output
3) Lou-level output

fost users uill sinply use hagh-level avtpurt. Feu users
have to do lou-level or device-dependent stuflf.

Kangarog Output Sof tuare

Overall output siructure

| mmmmmmmmen, +
|
] Aacanmriasa}
mzzary ] TV |
L +
| Virtwal | | Kangarog |
| Output | | Harduare |
| Pevice | | LCD I
$mm e + e +
I — +
szzzxy | floden f
e +
R b *
| Othar )
-------------- ' | PIL j
| Nazs | | Card | | LED ] | Devices |
| flevory | | Reager | | Rnnunciators | e +
PR A P - B +

Ihe Kangarop atienpts to deal with only one sort of
idealized wvirtusl output device. It s then up to the in-
dividval “device drivers to translate this rdealized output
1o whatever the device harduare uants.

Bther devites exist whith bypass this schene. The card

reader 15 spoken 1o directly, as are the LED annunciators,
and niss nmenory devices.

Kangaroo Output Softuare

) General output schene

flost 1cp-level output 15 directed to pramt or display
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devices. These devices have been previously set up with
DISPLAY I5 or PRINTER 15 statenenis and stored away in the
device fale (DEVFJLE}. When a atring is output, it s
directed to the print or displiy devices. The device File 16
scanned to find out what physical devices thay are and the
output 1s rouled to them.

The output fron the operating systen for the nost part
pes  to  the display devices. DISP output. LIST output, RS-
IGHID prompts, INPUT pronpts, TIBE and APPT nmode cutput,

;hl EDIT node pronpt. and key echoing all go to the display
BVICEE.

The output fros PRIKT and PLIST statenents qoee to the
printer devices,

NOMAS

NOt MAnufactarer Supported
reciplent ageoas NOT fo contact manufacterer

Kangaroo Qutput Softuare

f Righ-level output ove reien

At  the haghest level in Kangaros, all output 1s directed

tosards  the PRINTER IS or DISPLAY IS devices. Here iz a
typical sequence to write out a string to the PRINTER IS
devices:

PRINT “Hondy'"

JiB  =PRINT, eet dutput strean to print devices
DN R36,=STRLEN get leagth of the string
104 R26,=3TRADR get address of the strang

WE R20,=1 don’t §o 10 nest prant zone
5B =PRNFHT urite nusber to current devices
b {uhith are the print devices}
JSB  =LIRERD urite £0L sequence to current devices
RTH
STRLEN DAD ©

STRADR ASC  *Haudy!®

The general sequence is:

1} Set up the output route by calling PRINI. or DISP. to
send output to the PREMEER IS or DISPUAY IS devices.

2) Call PRNFHT or PREUN. or PASTR. to write data to the
currant output strean. Repeat as needed.

3} Call LINEKD to urite oud the end-of-line sequence.
Note that the current ropte is 3 4 i _1 _1 _ s»t and that

further calls to PRAFAF and suth can be nade wathout
another cail to PRINY. or DISP.

-§-
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DISP,  Set onfput to drsplay devices

PRINT. 3et output to print devices

LIKEHD Mrite EDL ta DISP/PRINT devices
PRNFHT Mrite a string 1o DISP/PRINT devices
PRHUR. Urite a nusher to DISP/PRINT devices
PRSTR. Urite a string 1o DISP/PRINT devices

DISP.: Send Future output to the DISPLAY IS devices by
setting the global RODIE. )

PRINT.: Send Future output to the PRINTER IS devices hy
setting the global ROUIE.

LINEND:  Semt end-of-line Sequence. The énd-of-line se-
quence for DISPLAY IS devices 1s (R/LF. The end-of-ling se-
guence for PRINTER IS devices 1s initsally CR/LF, but nay be
changed by the ENDLINE statenent.

PRRFHT:  Send a strang, pointed 1o by R26 wath length in
R36. Based on R20, PREFNT uill tab 10 the next print zone qr
nnt. This inplenénts 1he semicolonfcomna terninator on
PRINT/DISP statpnents.

PRNUM. : Send & nusber Fron The R12 stach.

PRSIR.: Sent a string Fron the R1Z stack,

Kangaroo Output Sof tuare

Lou-level display output

The lou-level display output rovtines all write to the

display devices, of which the 10D is afuays included. The
display devices are assuned to understand several control
characters and the “HP standard” escape sequences,

EROUT- Urite a message, put 1t into the error buffer
HLFLEK Urite a line with no EDL.

HLFOUT  Send a siring of characters (no EOL)

NSGOUT  Urite a string of characters and EOL

OUTEGL Write out CRJLF

EOLKD  Send end-of-line nith no delay

DUFSTIR Urate a line with EOL

EROUT-: Send a string to the display devices and put that
string into the error buffer ERRBUF. The string can then be
retraeved by (WIL-FETCH,

BLFLIN:  Send  a string (pointed to by RZ6 with length in
R35) to the display devices. W _o _ end-of-line sequence is
qenerated,

HLFOUT: Send a string (R26 points to length byte folloued
by string) to the display devites. N _o _ end-of-line sequence
1% generated.

NSGOUT: Like MLFGUTF, except GUTEDL is called to generate
the end-of-line sequence.

DUIEGL: Send {RALF 40 the display devices.
EOLKD: {1ke OUVEDL except urites uith DELRY 0,

OUISTR:  Like HLFLIN, except DUIEOL is called to generate
the ead-of-line sequence.

-3~
Kangargo Qutput Softuare

| Lou-level character display routines

CURSE+ Turm on the tursor
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EURSE- Turn off the tursor

DUTICH Hrate out & character, static paraneter
BUTLA0 rite out the character in R0

OUICHR  Urite out the character in R32

DUESt Write out ESE and the character n R32

CURSEe: Turn on the cursor by sending ESC > 10 display
devices.

CURSE-: Tuen of F the curser by sending E5C ¢ 10 display
devices.

OUTICH: Urite out a character to display devices. The
character 13 a static paraweter placed after the cail 1o
DUTICH,

0UICA: Urite out the character 1n B30 to dusplay
devices.

OUTCHR: trite oul the character in R32 1o display
devices.

OUTESE: like OUIEH, except ESC ax mritten before the
character. Thas 1s useful for nriting escape sequences.

Kangaroo flutput Softuare

Other docunents

ER“LID by Jack #fipplin IV s explains the LED driver

sof tuare

KR“IM by Jack Applin IV This explains the Kangsrod input
sof tvare
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PARSER

Gary K. Cutler

19 PN THU., 9% Uiy, 1982

Parger

| |
THE PRRSER | CHEPIER 1 |
{ !

1.t INTRODUCTION

Rs a line of grogran or calculator node statenent is entered,
it s in ASTIT code.  Uhen <RIN> is pressed, the Iine is
parsed. The PARSER controls the conversion of RASCII coude into
tke internal ‘tokemized' form in  which prograns are run and
atored,

fs a line ix parsed, it is checked for syntax errors, changed
1o RPN fron it%x algebaic form, and converted 1nlo execulable
tokens uhich are then stored. Each token consists of a single
byte, and can represent a single keyword, such as LE¥, FOR,er
DISP. Token BA {external RON token) 15 wsed to allou
extenstons of the systen by neans of extenal ROMs and LEX
files,

The systen PRRSER 15 conprised of three nain Functions.

1} Scamning: the process of translating ASCIT coda
1ntoe internal tokens

2} Parsing:  manipulation of tokens into an
executable strean

3) fditang:  1nserting the lohen strean into the
appropriate locaticn in newory

1.2 SERNRING

SCAN: The routine SEAN has 1he responsibility of dafferentiatang

betueen nurbers,variables and BRSIC keynords. IF  SCAH nakes
the determination that the turrent collection of RSCII code as
neither 3 nunber nor & variable then the routine SALT s
called. 3ALT has the responsabilaty of natching the ASCIT
cade in the Jnput buffer with 115 amage 1n  the colledtaon of
ASCIT tables. The search through  the RSCI  tables 1s

2:39 PR TRU., 15 JULY, 1932
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conpleted by SALT, whichs polls, in eorder, LEX files,
witernals ROs  and if uneuccessful, proceads to the systen
RONs. It 1s important 10 note that SPLT does not have the
capability 10 recognize the end of a keyuord that appears in
the input bffer.

Ex; If 885 is a heyvord in the mainfrane and n
external RON creates a keyverd RB, SRLT
will aluays natch both RBS and RB uith
"R8" in  the ext ROMs ASCIT table. Thus
the statement

10 X=RBS(YAI)

uill probrably not parse as long as the external ROM is plugged
in,

Each entry in an RSCIT table has its last character flipped or
negated, This signifies the end of a heyword. Yhan the iast
character is reached, SALY deternines 1f it has a watch, If
s0 SALT returns to 5CAN with the appropriate tchen valee in
R14, otheruise SAL1 increnents the token value and contanues
searching thit partitular ASCI1 tabla wnti]l the end of table
1s reached. At the conclusion of wach ASEIL  table is the
value FF.  This informg SALT that it has reached the end of
this ASCII table and searching should centinue n another RON,
The final output fron scanning is a token value an R14.

CAUTION: At the conclusion of SCAN, the integrity of the
following registers should be maintained until the newt call
to SCRN,

R40: Fhe First character of the current keyuord
Rdt: Lo order byte of the ROH %

Ra2: High order byte of the RON W

Ra3: Tohen value if external ROH token

R44-RA5;  Kane 1f variable
RA4-R46:  Value 1f anteger

RAG: Secondary attributes af Function
R47: Prinary attributes
1.3 PARSING

PRRSII: The first keyword {tekenized] generates the parsing
schene, throvgh the routine PARSIT. To determine the location
of the parsetine rovtine, PRRSIT doubles the tohen value and
adds 1n  this offset te the PARSE table. A direct load and

213 PR THO., 15 JULY, 1982
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indexed subroutine jump initiates the desired routine.

There are four conditional tests upon tht witial heyusrd in
PARSIT, before any parsing routine 15 entered.  These tests
involve the primary attribute of the 1nitial tokan,

1) If the FPirst token is & variable then tha variable
token is replaced with the implied LET token and the
primary attribute it given a value of 200 (octal).

2) It the THEN flag is set {during the parsing of an
IF-THEK  statenent the PARSER  considers the
hypothesis  and  conclusion  ax  tun  seperate
statenents} then the prinary attribute of the token
is tested to ensure a legal after THEN status ({ ¢
30 octal ).

3) The prinary atiribute is tested for value greater
than or equal to 200 (pctal). If w0 ue have &
progrannable keyuord asd parsing initiates.

If not:

A) The prinary attribute is tested for value greater
than or squal to 100 (octal).

TRUE: Then ue have a BASIC systen call
and the nachine nust be in
calculator wode or ue wrror.

FALSE: PARSIT stops and sets an error
(regard expression parsing for
prinary  attributes less than
100 octal).

Gnce these conditionals are passed we enter the appropriate
parsing routine,

.4 EDITIXG

EDITIN: Each token strean, uhether in progran or talculator node,
is preceded by three bytes of infornation. R tuo byte BCD
line number { 0 if in calc node) folloued by a ane Byte value
raprasenting the length of the tohen strean. The routine
EDITIT calewlates the size of the token strean and uses the
BLD line nunber to insert the line §ron the R1Z stack into the
appropriate location of the £DI7 FILE.

Note: The inplied length of & token streaw nust be less than

2:19 Pn THY,, 15 JuLY, 1982
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or equal  to 255 bytes ({npt including line nunher and
statenent saze byte),

2:19 P THU_, 15 JOLY, 1987
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AARRERRAAANEAAAXRKSRARARIARA R AAARARR AR ARSRXRARAAAARARR R RN R

Sone exanpler of statenents and hou they are
interpreted by the parser can wost easily
he shoun by these tue tables.

HOTE: order of aitnpted parse 1s

1. progran statexents

?. calculator statenents

3, talculator expressions

4, progran expressions
uhen editing a BRSIC file:

progran talculator

X
10E+1
-e= 1042
(¥=5) II\

|Xpresions

¢ BEEP
204null» Bt

R=5 |
-»  BEEP
cnull>

statenents

The cnutls statenent will dekete the lineW given.
20cnull> will delete statenent 20.

A
L]
E]
*
13
A
]
]
]
A
n
]
A
&
*
*
*
*
]
*
E ]
L]
A
L]
L]
*
]
®
*
L]
E]
A Just tnull> deletes line 0 an the calculator file.
A

*

i+
3
3
i+
k
x
+
i
i
i
*
A
1
i
i
1
i
3
*
3
i
3
L]
1]
L]
L]
L]
)
ik
*
[
L3
*
L
*

hd kARt nkndhinaking REARAAARLL AREAAARAE

1.5  STATERLHY vs, EXPRESSION PRRSIHG

There exists Four states of allowable basic form in the nachine
1) Progran statesents
2} Catculator staterents

1) Taleulator expressions

2:13 PR THU,, 15 July, 1982
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4) Progrim expressions
Progras and caltulator statenents are subject to the previgus
discussaons on parsing procedures.  Progran and calculator expression 1.7 HAKDI CALL EVENTS
parsing 15 nothung nore than inserting or forcang the initaal token 1o
be the DISPLRY token and treating this wvhole entity 4s » progran or
caleulater statenent. V.PAR -- went wpon initiation of PARSER
V.5TA -~ aent for string atrays
fx: wueer 10 x*y/2 ¥.bIA -- sent to intercept the DIA statenmnt
after partang and deconpaling line 10 is V.PRRR =- sent to intercepl function paraneters
10 DISP K*Y/Z
1.8 (ROSS REFERERCES
1.6 GLOBRLS
Handi Call Docunent RH"KDI
Internal Code Exanples Doeunent B 1CE
Hane Location Description Source File KRAPAR
------------------------- Global File KRAGLD
EDHANE Bl6R nare of current edit file
ERLIKN 3378 line ¥ of which error occurred
ERRR1G 3360 loc of RIQ at error
ERRINP 836 tenporary location for error anfornation
INPBUF 380 kptation of ASCIT code to be parsed
PERRSY 518 save area for parser error information
PRHARE 8261 nane of f1le 0 be parced
PROTER 8233 tenporary HeAUTY
RELIM B120 {imit on the R6 stack depth
RN.PAR 0006 relative of fset to parse table
RONOFF 3205 offset 1o make ROKPTR absolute
RONFIR 32R3 relative poanter 1o current ROM enabled
RTRFLG 8165 tnvisible return flag
SAvRIG 8363 loc last error that occurred
STSIZE 8255 Iocation of beginning of line
THENFL §362 then Flag
105 8257 current top of stack (R12)
2:18 PR THU., 15 JULY, 1962 2:99 PR THU,, 15 JULY, 1982
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STATEMENT PARSING
1.9  FLOM GIRGRRNS $ommsmmre————— t
|  SIPARS |
THE PARSER h-----li-—----l
[P ' |
| PARSER | v
LT Ee e | Bommmmmsmvman= +
| i process line|
v | nunber and
Tooms -~--THD $mmmmememanae ] | s12¢ byte |
lis there &  [--y--3--3--] tale | | LINKED |
fline nunber? - | statement | pmommne [EEEEEE +
I J------ | | ostems | i
1ves | |
1 | v
v I TFemmmmmmmmmens YES #m—mmm—-
#rmemmmn ] | | errors?  J----3----- | rtn
| parse prgn | LT e |t dmmmonmey
| statenent | v {HO
| SIPRRS | 11 |
e | + i #m—m=mfemmee +
| |1 | parse the |
v 11 { statenent |
P mmmmnm e TS | ]| cale | | PRARSIT I
| errors? J--»=-" | | espression | #ommmam | Rt
LI DS |1 EwemRs | |
{%0 | 4o [-—=--- H i
t 1 I Ao L +
v | i | process |
Fommmmaranmnes D | '} | end of line |
[ a1t an | Y HB?-meo oo amemmee » | EOL t
| the Line {----t--¢---1 errors* | A————- | Bt +
| EDITIT )} Teeemme|eoeee- : |
-o--e- |~==--- v |YES |
| v
1 T 4 fummr e +
» | |  pren | uet error |
1 1 | expresgion | flag 1f 1
1 EXPARS | 1 necassary |
| fommmee |------ + |  RHYER? |
i | LRSI |==-mm- g
i v |
I RO ?eoomoo-ee-oe- ? £
. errgrs? | 4o Y--mm-- +
report B 7 i tn |
{1 erfor --¢¥YES LR +
ommemmemeam
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ACTION OF THE PARSER ON THE PROGRAN SIRTEREWT

10 R=R*{245IN(Y))"2/T

[It 15 gnplied that all entataes whach are sxamined,
Hanipulated, and pushed onto the RIZ stack are the respective
tokens of the characters, operators, and Funciions, |

To parse the preceding progran  statenent the parser uill
first attenpt to find a line nunber,  If successful, tontro}
u1ll be passed to the statememt parser, STPARS whach w1ll
place the line nunber and a blank byte For the statesent size
on the R12 stack. The Farst character of the statenent is
then exanined and §n  this case, since it is a variable,
tunirel 15 then passed to thé IRPLIED LET routire.

1ET places the let token and the token for A on the RIZ
stach. The next character encountered 1s = uhich snitiates
the follouing pregression of suhroviine jusps.

HBINRs --» LOGFAC --> LOGPRIN --» HUNEKP --»
TERN --> FACTOR --> PRINARY

PRIIARY is the routine uhich exanines the next tharacter
and dyrects control to the appropriate rautine for parsing.
In the given case the next character is X, since 1t is &
nuneric variable its token is placed on the atack and *
becones  the current character,  Control now proceeds Fron
PRINARY backwards through the progression, stopping at each
reutine and testing the atiributes of the current character.

FRLTOR: tests for

TERN: tests for ¥, f

NUNENP: 1ests for +,-,Honadic -

10GPRTN: tests for binary relation gperator
LOGFAC: tests For logacal and

HUMVR+: 1ests for logical or

* pagses  the 1est at TERM so * as stored 1n R33 and {
becones the current character. When a 1lest is passed, ¢ontral

2:19 Pt THUL, 15 JULY, 1982
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THE PRRASIT ROUTINE EKPRESSION PRARSING
Arrmraman 4
! PRRSIY |
4---]----t
|
-—--! L Eatt +
F get farst |
Femmmmmmn O | tohen
| SChM 3 | line nunberf
tem-- |-==-- + | pracessing §
| size byte
? ¥ Ty L] 4 | LINHED I
| variable? |----»——-] inplied let token | 4o |--een +
LR EESTS | $ommmmm e frmmmveane + ]
H| I v
e !
v
Forrrrramee ? [ ?
{ then Flag |¥ES | token legal N9
1 set? {=-~y=--r} after then? |---¥
b 2 E . I, [ ?
|YES + +
-------- et | load M4 |
?-- --7 | with DISP |
YES| basae | token ]
M- oo m | keyword | el
| prgnatie | | proper |
Fomeen |----= 2 | attriputes |
|HO v e f------ '
O A ]
systen 1Ko '
cali J---n- R e v #ommmmmeeeeen +
ngn-prgnable | i | parse the |
------- J=eemmst | | expression |
[VES | i PARSIT |
1 [ ATt | |
Fonead Yoo ¥ r--»] error  Jaoe-o- <
| caleulatorf-«--3-="  4----Y---uy
| node * | | [ e
Froee- | | set error flag |
) 3—----- i oy | ---3| iF recessary
L | WES + y t | RHYER?
i ! |--—-3-=--] execute | 1 [EEEEe) |=mmmm——- +
Pommmmmmns 1 | psrse-tanef v |
rtn | routine | 1 v
- LEEE R + } FEEEEE +
Iy I+ | ! | rtn |
#omm e me + H Peeee L Ty Ao +r Yemees
{ next token [¢------ | errorg? {----- Yommmmen | rin |
i@or 1 Fommm e ¥ [EeErEs +
dmmmmmmmmmnen +
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* ] i is directed fForvard through the progression to FRINARY.
[ [
| EXAMPLES A | CHAPIER 2 ] PRINARY then directs control to the appropriate routine
| | ] For {.  Stnce { inplies & nested espression, I becones the
L e TR P a-- + currant character and is mwiediately placed on the R12 stack.

+ is nou turrent, control is digressed, and + passas at
NUMEXP,  Hefore + is stored, housver, the occurrence of f
causes * and the renainder of R32-37 to be saved an  the Rb
#tack. ¢ js then stored in R34 making the next character SIN.
Control passes to PRINARY which directs control to the systen
Functions routtne, FUN1. FUNY then pushes R32-35,R40-47 onto
the RE stack and stores SIN in R35. FUH1 then exanines the
next character and checks fora (. IF a( is found this
signals FUN1 to obtain the next character{Y¥). IF Y is
acceptable ac 3 paraneter for 3IN, FUK1 places ¥ on  the Ri2
stack and shafts  3JIN to R36. R32-35 and R40-47 are restored
and SIN is pushed to the RE2 stack. FUNY then tests the next
character for ). IF true, the ) is disregarded and the next
character obtained, {ontrol is then returned to PRIMARY with
the second ) as the current charatter. Since PRIDARY sees the
J, +1s placed on the R12 statk thus ending the nested
expression and naking * the current character. "~ attributes
are thecked and since they are greater than the attributes of
tha saved *, ~ is processed first wuhile * rerains on the Ré
stack, * passes the test in FRCTOR. The ™ is stored in R3Z
and the next character, 2, 1s exanined in PRIBARY., Since 2 1s
acceptable, first 2 then * are placed on the R12 stack, and /
becones current.  The attributes of [ are checked and found
eqral to the attributes of the saved %, the / is processed
first for convenitence. / atiributes pass the test in TERM.

is stored in R33 and T becomes current, Control goes 1o
PRINARY which exanines 1. Beang atceptable, T then / are
placad on  the R12 stack, hmify since there are no Hore
operable characters * 1s popped ofF the A6 stack and pushed on
the Ri2 stack.

R12 STRACK
10 lou order byte of line number: 10
L] high order byte of line nunber: 0
18 progran statenent size: 18 bytes
91 {let) let token: 9

2:19 PN WHIF., 15 JULY, 1932
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H A #inple nunerac address -] BLP node
20 ¥ exponentiste token
_____ ASCIX code for blank A
4 1m feteh nuneric value
1 {0 fetch nuneric value: A Fad
- RSCIT code for blank T
20 “
_____ RSCII code for blank X
58 * () divide token
1 () fFetch nuneric value: 2 R (%) nultiply token
2 s store nuntric value token
_____ RSCII code for blank 2
4] E statenent gnd token
1(¥) fetch nuneric value: ¥ PIR - next byte available on R12 stack
Farl Parsed statenent: {10J A X Z ¥ ISIN] «+ 2~ 1/ * [STORE)
_____ RSCIT code for blank ¥
5%
08 (SIN) SIH token
2B {+) ROE token
H in!eger‘ comstant token
4 three hyte
1] integer: 2, in
2:19 PR THD,, 15 JULY, 1982 Z:19 P THE., 15 JULY, 1582
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RCTION OF THE PRRSER ON THE USER DEFEHED FUNCTVION paran typefcount byte is zero. Cantrol is new returned to DEF
fN. DIF FH nou exanines the parsneter count and the type. If
there uere ome  or nore paraieters DEF FH would push each
10 DEF FHR=3ER{X"2+Y"2) paraneter name followed by tus null hytes f{holders for
variable value ptr.) ontg the R17 stack, In the current case,
The parser attespts 1o locate a line eumber., IF houever, nv  paraneters exist.  DEF FN  then places tup null
successful, control as passed to  the statenent parser, STPRRS bytes anto the stack, reserving epace for the relative PLR.
(ncte: 1f DEF 1s located in 2 calculator statement an error
uill be generated). STPARS then places the lime nunber and a DEF FM then examunes the current character (=), Since
nul] byte for the statenent saze on the R12 stach, STPARS this inplies an in-line definition econtrol is passed to KUMNVAR
then examines the nexi character (DEF) and passes control to for a nuneric expression, or STREXs for 2 string expression,
ihe user definded function rowtsne . DEF FN places the DEF In the turrent exanple, RUMVA+ places, in arder. the following
ioken on the stach and passes control to the Funciion mane on the R12 stack,
5 rovtine, FHNRAE, FHHAHE pushes the name °R" on the R12 stack K27y 2"« [50R]
folloued by tuo nuil bytes which reserve the position for the
relative junp past the Ffaend. FHHRHE then pushes the Control is returned to DEF FH uhich places the three
paraneter typefcouat {one byte value giving the type: nuneric bytes O0ER, O, © (first byte: invisible fn end token; next tuo
or strang, and the count: number of paraneters). bytes: position holder for store nuneric value ptr)] and the
tarrizge rétum on the stach,
Hoter Wser defined functions cannot be longer than £%,535
bytes 1n definition. R12 STRLK
Hote: Tt 1% ASSUBED (givem 1he consiraints of the 1nput
buffer) thet the user cannot assign nore than 43 [sic] Fal lov order byte of linz munber: 20
paraneters. The maxinun nunber of paraneters that nay
be handled 2s 128
0 high order byte of line nurber: 0
n...n (bitkl-bitk?} paran count in binary
Innnnnnnt] 1E statenent size
t {bat¥D)  type: € for nuneric
1 for string
87 DEF FH token
EXANPLE:  FuXd{a,b,c,d) = nuderic expression 20
e __ RSCH code For blank R
] 1
patan typefcount byte: |00001000| runeric, 4 paraneters g2
1 {
]
_ — —_ | position of relative junp past fo end
EXANPRE;  FHNG(AS,FE,E$) = string expression 0
| 1
paran typefcount byte: [D0000T11] string, 3 paraneters 1] paranater typefcount
1 1
FHR 15 & nureric fonction with no paraneters, thus the 0
219 P HHUL, 15 JuLy, 1882 2:19 P THU., 15 JULY, 1982
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e position of relative PCR
L) 28 {+) add 1oken
1 {x) feteh nuneric value B0 square root token
Fail COER invisable fn #nd token
— ——_ | PRSCII code for blank X
53 o
— - -} position of store varisble ptr,
1R integer constant o
2 three byte integer [ statenent end token
1] constant: 2 PIR ---> next available byte on RE2 stack
0 in BCD node
Parced statanent: [20) [DEF FH} R & 2~ ¥ 2 ™ + [SOR)]
(") exponentiate token
1{9 fetch nuneric value
0
— — __ | BSCIT code for blank ¥
59
1R integer constant
2 three byte integer N OMA ;
o constant: 2 NOt MAnufacturer Supported
et reciplent agrees NOT to contact manufacturer
0 in BCD mode
» ("} euponentiate token
2:19 PH THM., 15 ALY, 1982 2:18 P THU., 15 JULY, 1982
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ACTION OF THE PARSER ON THE PROGRAN STRTEMENT length and gets ine firét character of the string (=). This
is pushed on to 1he stack and the next character (") as
30 TIF L#=CHRE{7*5) THEN 180 ELSE L$='=’ retognized as  the correct deliniter, lhe string length js
calculated and this value is inserted into the reserved byte
Follouing action wpon the line nunber, ue start the on the stack. Control returns to IF vhere the carriage return
discussion at the IF parsing rautine. The IF token snitiates 15 pushed.
the following subroutine jumps.
R12 STACK
HUMVA+  [gets mext token L%} --» LOGFRC --> LGGPRIN (sees
string variable token 3) --2 STRERP
k. lau order byte of line nunbar: 30
STREXP, string expression parser, passes control to
SOURCE, which differentiates betueen, string canstants, stiring
variables and  string functions. In this case SOURCE 1] high order byte of line nusker: &
recogrizes L8 as 2 string wariable thus sending control to
SIVRBL. SIVRBL pushes L% onto the Ri2 stack and obtains the
next character (=). Control returns to LOGPRER which thecks 1B statenent size
the attributes of =, R natch octcurs, which causes = to he
saved on the R6 stach and control passes back 1o STREX+ (adds
scan tp STRENP}.  The mext character {(CHRY) is obtained and 3 (LY) fetch string value
control passes to SOURCE. SOURCE catagorizes CHRS as a string
furction and thus directs control to FiNI.
24
FUNY  saves registers 32-35,40-47 gqn the F6 stack and I ASCII code For L
stores [HRE in RIS,  The mext character is checked for {, and
1f so, the first (amd 1n pur case the only) paraneter type is 4L
obtained. Sance LHRS 1s @ Function of one nuneric paraneter,
controf 15 passed to NUMVAs.  WUIVE+ parses the nuneric
expression  (see above) and places 7, 5, and * on the RI2 1 integer constant
stack. Control is returaed to FUNI, whach pushes CHRE on the
stack, restores reqisters 32-35,40-47 and checks thz next
character fFor }.  If ) 15 {ound, ctontrol 15 directed back to ? three byte integer
LOGPRIR through STREXP. LOGPRIM restores the saved =, pushes e
1t to the R12 stack and returns 1o IF with the next character
(VHER). IF seexng the THEM passes control 1o DEGIT which L1} constant 7 in
searches for a digit. In this case BIGIT confarns that the e
next characier 1% 2 dxgit [t} and returns control to F. IF
pushes the junp true token, them pushes the line nunber 180 L] BCh node
and gets  the next character, ELSE.  The appearance of ELSE
spitrates 2 jump to DIGIT, Jf a digit 1s found control
returns; if not, as an our case, control passes to PARSIT (in i1} integer censtant
this case 3 dunny junp relative 0 token 3& placed on to the
stack). PARSIT sees the following;
5 three byte integer
LET Lf = =" o
Thus, Following nany of the progressions ac shove the [ constant 5 in
eupression 1t parsed a5 follous, The jet token and 1 are .
placed on the R12 stack. The = initiates the junps to SOURLE.
SOURLE recognizes the next characler STRCON gaves the  in R2, [} 8C0 node
pushes a byte 1o the RE2 stack to reserve space for the string
2:19 Pn THO., 15 WY, 1982 2:19 PR THU,, 15 JULY, 1982
0 2t
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Parger Parter
| |
3 nultaply tohen = = statenent end token
| .
4 CHRE token RI2 PTR ---» = | next available byte on R1Z stack
35 = 1oken
13 junp true token
0 low order byte of line nunber: 80
o high order tyte of Jane nunber: 1
1C yump relative token
? nunber of bytes to jump starting
0 directly after junp rel token (dumny jump)
H let token
13 {L8)}| sinple stiring address
24
_ — __ | PSCII code For L8
4
5 siring constant
1 of length 1 byte
i RSCIT code for =
7 store string value tohen
2:19 PU THL., 15 JULY, 1982 2:19 PH THU., 15 JULY, 1932
s 23
Parser Farser
Table of [ontents
Routine: APPTAD
1 THE PARSER . . _ . . o . it e e e e e e e e e s t
1.1 IMTRODUCITON . . .. . .... e e e e e e e e e e 1
.2 SCAMMING . .. . ... T 1
$.3 PARSING . . , . . . . . ¢ . ... ool e e 2
.4 EDIIIMG . . . . .. ... e |
1.5  STATENEMT vs. EXPRESSIOH PARSING . . . . . . v w0 o 0 0 o .. 5
1.6 GLOBALS . . . . . .o it e e i aanes B
1.7 HRNDI CRLL EVEWIS . . . . . . . ... ... ... [ 7
1.8 (CROSS REFEREMWCES . . .. ... .. e e e e e e e ?
1.9 FLOM DIAGRANS . . . . . . e e e e e e e s 8
B 1 L - 12
2:19 P THW., 15 JULY, 1982
rFlv

PPC
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File: KRSPSH
Ruthor: K

Description:  fAppoxntnent mode.

1) Pasplay current apointnent or RPPI tenplate
2) Input and execute appointrent connands

3) Raiuntain appeintrent file

Input:
PSSTRT--Sygten variables affecting tinefappointrent functions

Output {include E-Reg, 2-Flag, C-Flag if pertinent):

PSSTAT--Updated systen status

<APPT f1ler--Updated apporntment data

<comparatord--pext appointment, if any

R25--terninator key

Routines Called: ACREAT, ERROR+ APSIAY, HANDIO, BLIMP, ATNPLY, APTDSP,
GETTEM, KOPY, RWN.E-, LOOKUP, APTCHK, APYFWD, DUPCHK, RPTIHS,
MUNPCK, APTERR, PPTACK, APIR-, APIR+, APPROC, APEXIT, APINFD,
APTOEL.

Stack depth RE {nax):

Calls to £rror rovtines (include error nunber snd reason):

16--called 1f ACRERT, or appointment insert fails.

Ti-—called if duplicated appointwent 1nput

Hotes:
HAKDI calls V.APTG, V.RAKEY

Reg: w = volatile Status: R12 stach:

{  [012314567) 1 [1n lowt] Legend Entry | Exit

1

L e TE T et R '
180 | =x| | Inode| & | | d-BCD | |
{R1D} ] | [E I | 1ol | |
IR2O[x  Ixo x| IoRP ||} i-input] I
| R3O | sesestae | otmass | IRRp | | 1 [
IRgo] | | |
[R&QJ I
|
|

U S

o]
fR201  se|sonned

+ ——t

Routane: RPEKIT

S

File: KR/PS1
Ruthor: K

Description:  Perforns the necetsscy househeeping tasks
priot to exiting from appoantnent mede.
1.) Purge the APPT file if 1t 15 empiy
2.) Blank the error bufFer

Input:

R¥/31-~Start of Rppointment file
R34/35--End of Rppointwent file

Dutput [include E-Reg, I-Flag, C-Flag if pertinent):
<File structurer--possibly altered
<Error buffers--blanked

Routines Called:
HAKDIO, BLEBUF, FPURGE.
Stack depth R6 (max):

Calls to Error rouvtines (include error number and reason}:

Hotes:
HANDT eall to V.AREN

Reg: % = volatile  Status: R12 stack:

| le1z3[4562| f o lin lout] Legend | | Entry I Bat i
B #mmmfomnd ‘4 - :
IR b {hode| b | | d-BCD | | i H
L0 ] I fE | Jx{bBIW | | i ]
IR2e] | | fORP | | x| x-1nput] | i i
|R30] | 1 [RRE | [ x| | 1 i
IR0l | | oo e + i |
[Reol | | | ROMJSB Weeded: X} | { 1
IR601 | | B n e emmm e i i i
[r70] | i | HANDI Called: ¥ | | 1 |
IR e S . 4 H

Routine: TINEHD
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File: KR/P31
Author: WK

Descriptaon: This subroutine ewecutes the tane node featores of
Xangaroo,
1.) Display the current tine and update 1t once per second
2.) Input and execute time wpde conmands.

Input:
csysten variablesr--Set vp for current trne
PSSTRT--Lurrent display options set

OQutput (include E-Reg, 2-Flag, C-Flag if pertinent):
PS3TRT--Updated display eptions
<Conparater:--Tables updated 1f necessary
<Ssyten Time Variablesd>--Updated 1f mecessary

Routanes Called: BLINP, TCKIGL, TICK. GETVEH, THECHAD, EnPENT,
ENPCHE,

Stack depth Ré {max):

Calls to £rror routines [include error nunber and reason):

Hotes:
Uses background processing to opifate tane display.

Reg: w = volatale  Status: R1Z stack:
e Loty Y e Dkl i R

I {123]4867) i it lout| Legend | | Entry Extt
et + #--
{Mode] b | » | d-BLD |
1€ | |x]bBIH {
IDRP § | = | a-input]
[LLIE S I |

RV S

Routine: (STRIG

File: KR/PSt
Ruthor: IK

Description:
Routane called Fron the canparator service routine to ewecute
the V.CLOK HRHDIC call.

Input:

Output (anciude E-Reg, Z-Flag, C-Flag if pertinent):
£ as set fron RAKDIO call.

Routines Lalled:
HARDIO

Stack depth R6 (nax)}: ?

Calls to Error routines {include error number and reason);

Hotes:

Reg: x = volatile  Status: R12 stack:

P " R ' .
| 1o123)4567] i lin fout] Legend | | Entry | Exat 1
4---4 + + #--d -4 ¥ + ]
L I | ttode] | x| d-BCD | | | |
[l I E | Ix}b-Bl | | | I
IRel | [DRE | | e [ avinpur] | | ]
I&30] | | IRee | I x| 11 | |
IR0l 1 | e LR v | ]
IRsel || | ROMISB Weeded: X | | | ]
frecf | e v | 1
{R70} ] | | HAHDI Called: X | | | I
LR e e | -—- -+ - + 4

Routine: {XIRHG
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File: KR/PSY
Ruthor: MK

Description:  Thas subroutine processes & tloth interrupt
uhich vpdates the clock display every second.
1.) Display the curcent tame and date if tine dusplay not
disabled.
2.) Aetain the command Fueld 1o colusns 27 to 31
3.) Restore the cursor locataon in be conmand being
entered.

Input: <BIN:
«1nput buffer>--Current 11nefdate display.
PSSYAT--Bitkd = 1 2ff virme display disabled.

Output (amclude E-Reg, 1-Flag, €-Flag if pertinent):
<input buffer>--Updated tine/date display.

Routines Called:

Stack depth RE {man):

Calls to Error routines (include error nurber and reason):

Kotes:

Reg: x = volatile Status: 12 stack:
L e L ) + + -1 + 4 +
I 1012344567 | lan lout]) Legend | | Entry | EBut
LGt SEE I PR LR ey e T +
Lo I | Iode] | |d-8p | | |
tRof 1| E | 1o | | |
{R20] ] | IR 1 1 Fa-anput] | |
R3] 1 I (L1 B (] |
|R40] 1 i Ammv e tmm e e I |
RS0 | | | RONISE Weeded: | |
|R60] 1 | Fommmmmmmmmmse e i i
[R?04 | | [ HANDI Called { i
ot + ¥

Rounine: CKTRIG

File: KRIPST
Ruthor: MK

Dewcription:  Thie subrouvine procestes & tlock interrupt which

updates the clock dizplay every aecend.

1.) Dasplay the current tine and date if the tuiwe display

is not disabled.

2.7 Retawn the conmand field in colunsn 27 to M.
1 3.} Restore the cursor location in teh cowmand being entered.
nput:

BIN

<input buffar>--Current tine/dste dicplay
PSSTAT--Bith) = 1 iff tine daaplay disabled

Output {include E-Req, 7-Flag, {-Flag if pertament):
<input buffer>--Updated tinefdste display.
Routines Lalled: SIDRTE, FXFINE, TOASC2, UPDISP

Stack depth R6 (nax):

Calls to Error routines (include #rror nusber and reaton):

Notes!

Reg: u = volatile  Status: R12 stack:

F o Y Err ey doent ECET I} 4
1 0123145671 I lan Jout] legend b | Entry | &t i
meadommmfommnyd Ammmepraci ———t ¢ + +
IR0 | xx} | |Made| b { = | d-BID ¢ | |

[LILT x| b-BIN | | [

[R20]x | JeRP | | x| a-impur] | { |
LT I [RRP | ] x| [N | 1
[RAD [xewocnt | wmwe | AL L T + | | |
[R50 | | | ROMISE Meeded: X f | | |
Reo| } | #osome e mseo oo + | | |
R0l 1| | HRHDI Called: tl | I
fmmmderaafoncsy + + o+ ]

Routine: RINTHX

[

File: KR/PS1
Ruthor: K

Wescraption:  Taes routane provides character checking of
Input duyring appointnent tenplale entry.
1.) Process special urite proteciaon of the note field
prompl character.
2.) update the JD gtatus hyte PSIDST as needed.
Input: BIN
RAQ--Character input to be checked
INPTR--Current address of the cursor
PSIOST-—Lorrent IO status

Butput (include E-Reg, T-Flsg, {-Flag 1f pertinent):
R40--(hsracter to be processed as the wnput
PSI0OGT--Updated 10 siatus byte
E-Reg--Set toe terminate 10 on the key input.

Routines Called;

Stack depth RE (nax): 2

Calls to Error rowtines (include error nunber and reasgn):

Hotes:

Reg: u = volatale  Status: R12 stack:

A-—-4 i=--=t + * 4o [EEEERES
{ 012314567 | Iin |out| Legend | | Entry | Ewat
[ EEET ST P [EECET EUEE R S L e PR
JRo | | ] |hedel b | | d-BID | 1 |

IRof - { ] IE 1 loibbm | | |

IR0l 1} 1= 1 ]

[LE] | I (R ] |

|R4@ib | ux]| | i

RS0} ] | 1 i

Reof | | 1 H

IR70] ] | ] I

B R STt ] 4 R ]

Routune: RINCHK

Fale: KRIPSH

Author: K

Destription:  Provides the input checking for sone of the tenplate
I0 dome un TINE and RPPT nodes.
1.} Dasable the insertfreplace key to leave the IO in
replate node.

Input: (BIN)
R30--Input key to be checked

Output {include E-Keg, 2-Flag, C-Flag if pertinent):
R40--Tnput key or KOPKEY if input was I/R.

Routines {alled:

$tack depth R6 (max): Q

Calle to Error routines (include error nunber and reason):

Hotes:

Reg: x = volatile  Status: R1Z stack:

e S + + + ETEEEEEEE TR
1 1012314567 | lin [out] Legend { | Entry | Exat t
Ll Dot ¥ + $mmedenny '] (R T —
IR | i l |Mede| i | | e-BCD | | i I
|al } IE 1 | |b-BIN { 1 }
R2] b | |ORP | | 40] s-1nput] | I
R3] ' | L | 1 i
|Rag|b | b e v | | I
L T | ROMISB Heeded: K | | i b
IR&0| | | Fommmmmmmeeseemeaon s [ | [
IR70] 1 | | HAKDI Ca)led: [ ] | I
O S VR H M bemmemcaemy

Routane: TINCHK
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File: KR/PS1

Author: MK

Description: Provides the input checking for sone of the tenplate
10 dome in TIME ang RPP1 modes.
1.} Bisable the insertifreplace key to [eave the 10 in
replace hode.

Input:  (BIN)}
Ra0-+Input key to be checked

Output (include E-Reg, I-Flag, C-Flag if pertinent):
RA0--Tnput key or NOPKEY if input was 1/R.

Routines Called:

Stack depth RE {nax): 0

Calls to Error routames {include error nunber and reason):

File: KR/PSY

futhor: MK

Descraption:  Provides the input checking for sone of the tenplate
I0 done 1 TINE &nd APPT wmodes.
1.} Disable the insert/replace key to leave the 10 an
replace mpde.

Input: (818}
R40--Input key to be checked

Dutput {1nclude E-Reg, 2-Flsg, C-Flag if pertimnt):
RA0--Input key or MOPEEY of input was I/R.

Routines Called:

Stack depth R {max): 0

Calls to Error routines (include error aumber and reason):

Routine: SEDRTE

Routine: TICK
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Hotes: Notes:
Reg: x = volatile  Status: R12 stack: Reg: x = volatile Status: R12 stack:
L e e ] [t TRt Py 4+ gmm—ee ] L] + + S DT + 4 * +
I lor23jase?] I hin Jout] Legend | | Entry I Eut 1 I 1012314567} I lin Joutl tegend | | Entry [ H
---4 + 1 + ] LTRSS E M PO O Y + " M + + 4 4
10 | I ifode] x| |dBCD | | i I ) | |fode| i | | d-BtD | | ] i
Ro) || 1T | Team | | l | IRlo] [ § E | 1 |bsm | | I |
[R201 | |0RP | | 40] w-imput] | i | IReel | | 10RP | | 40] i-amput] | b |
(L T | L B [ i | IRl || IRP | ]« | 1] [ |
IRaob | | + | 1 | |R0[b | | i einiet + | I ]
IRso| |} i | | sl | ] | ROMISH Meeded: X | | | |
Ikso] || + I | Reel | | i v | t
L] | I | HRHDI Called: 11 I | |R70{ | | ] HRNDI Called: [ | |
i $---nt --= ¥ + + L e ‘- + 4 - +
Routine: LPDISP
Routine: YIH[HK
File: KR/PS1 File: KR/PSH
Asthor: WK Auther:  HK
Description: OQutputs data Fram the input buffer 1o the display Description:  Sets up the day & date APPT fields in the input
and furns on the cursor, mathowt terminating the current buffer for a date a specified nunber of days in the future.
input operatigh. The Lnfornation 1s stored in ASCII.
1.) Dutput a specified nuwber of characters fron the
weput buffer to the ctart of the display,
2.) RAssert the cursor at & specified lotation Input: {BIN)
Input: (BIN) R20--nunber of days in the future to display.
RI6/37--Runberr of characters to output
¢input buffery--Characters to output to display
INPTR--Rddress at which to set cursor
Qutput {include E-Reg, 2-Flag, C-Flag 1f pertinent): Output {include E-Reg, Z-Flag, €-Flag if pertinent):
<display»--Men data frem input buffer nith turser RS0/57--Tine/date infornation in BLD.
on at specafied loration cinput buffer>--bay & date infornation in RASCIN.
Routines (a)led: Routines €alled:
LURSE~, DUYICH, HLFLIM, CURSE+ DCCLOX, DCDAY, FXDATE, FXDRY, GEICLK
Mach depth k6 (nax): Stack depth RE (nax):
Calls to Errer routines {include tr.ror nunber and reason): Calls to Error routires (include error nunber and reason):
Hotes: Hates:
Rag: x = volstile  Status: R1Z stach: Reg: x = volatile  Status: RIZ stack:
L Rt LT R e L R e B BT L P PP de—ve e ———— + Rl LESEE FEE L] i e e Rt B T LS L bl +
[ len23)4587] | {an Jout| Legend | | Entry | Exat | i 1012314567 | lin [out] tegend | | Emtry 1 Exit ]
t=--1 ¥ + + + + L R e ————— + L R R it | LA e ae el EEEE TR 4 demreveccceaa P mmmm——— +
%1 x] | {Mode] b |t | | JRO faxsx| | {Hodel b | | 4-BCD | | ! |
11 [E [ | | IR10] | | € [ Ixib8ln | | ! |
| | |0RP | 1-anput] | | | | R20 fsrmonse | saenene| {orp || % | i-input| | 3 |
| il |ARP [ { | [ R3O Froom | k] IRRPF | e | ] ] {
] 1 + s+ | i | | REO Eoenn fumucn i | i
| | | ROMISB Heeded [ | ] | RS0 stwum xxu] | | {
[ I e | | 1 | REQ [sernn | emnene] ¥ | | i
| | | HARDI Called: |1 | i |R7C brssx | krust] | HAHDI Called: { | i
T | 4-- + + ———-F + - 4 4 -




File: KR/PS1
Ruthor:  HK
Bescription:  Sets wp the cloch conparator table entry to

interrupt every second on the second,

Input; {BIm)
RTCSB--Ewrrent tine (offset Fron time base)
THBASE--Current tine base

DQutput (include E-Req, I-Flag, £-Flag if pertinent}:
<Clock entry in comparator table>--Set to 1nterrupt
every second on the second.

Routines Called:
CAPENT

Stach depth R6 (nax):

Calls to £rror routines (include error nunber and reason);

Hotes:

File: K&/PS2
Ruthor: MK

Bescription:
(1f any) of the furrent appointment.

Input: (BIN)
RI2/33--Pointer tn cyrrant appointrent

Output (include E-Reg,

Routines Called:
OUTSER, LE1GO

Stach depth R6 (Hax):

Hotes:

Displays the 4 digit year and the repeat fields

The information is

I-Flay, C(-Flag If pertintnt):

GETLMK, DEELOK, YOASCZ, FXDRY, TindIV,

Calls to Error routines {include error runber and reasen):

held 1n the display for as long a5 a key 15 held doun.
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feg: x = volatite  Statos: R$Z stach: Reg- x= volaule Status: R12 stack:

e oot L e ] [ --- + ~—3 1- + + ]

i i0123|45‘67| | |1l1 {out] Legend | | Entry | Eat | | |0123|4567l | bin outl legend | | Entey | Exit |

(e EErr L L eht et [} o * + L P e | bomy " frmmmmm +

IR0 r [ Il'lollel by | dBED | | | | (12N I | ! [ 1

|R1C} I ] 1«1 LN ] | |R1e] | | | 1t |

R2ofas || KX [ 1 R&e | wxl ] | & i |

s T | 1 %1 i 1 IR] | x| 1 11 | |

JRA0 [ sstste [ xacne] | 1 | JRA0Y  aat| wxue] ] ] |

[ S ] | | |R50{ 1 | |

1R6OL | ] ] | | [RE| | i ] | |

k7ol 1 | i | IR®l 1 | | HANDI Lalled: i1 | |

L ] b [ + L et 3 $mmem PR +

Routine: RPINFO Routine: APTDEL

File: KR/PS2 File: KR{PS2

Ruthor:  BK Author: I

Description:  Beletes an gppointnent fron the APPT file after Description:  Deletes an apontement from the APPT file uithout
achnouledgang the current appointment. Alse enables the acknouladging the current appoantrent.

pending appelntrent.

Input: {BIN) Input: {BIN}

R32/33--Poamier to currént appointment R12/33--Pointer to current appoantuent

R34/35--Poanter to end of APPT file R34/35--Pointer to the end of the APPT file
[lulpu'l (include E-Reg, —fla? {-Flag 1f periinent}: Output (include E-Reg, I-Flag, C-Flag if pertinentj:

34/35-~Updated end of File pointer R14/35--Updated end of File pointer

¢RPPT File>--F1le shortened uith deletion <RPPT filp>--Shartened due to deletion
Routines (alled: Routines Called:

RPEACK, DELETE, STALRA, DELETE, STRLRH
Stack depth RE [max): Stach depth R6 {nax):

Calls to Error rovtines (include error nunber and reason): Calls to rror routines (include error nusber and reason):
Hotes: Sea APOEL’ Kates: See RPFDEL. APBEL' 1s an entry point within RPTDEL.
Reg: x = volatile Stnus: R12 stack: Reg: x = volatile States: RiZ stack:

* + + - Ammmmmmmmemn + [EECY EEEETPETET L lle Rt EESPE L N SRR R [3
| 10123}4567| i Im |nn![ Legend | | -Entry t Exat I i |0|23|4567| | hn taut| Legend | | Emtry i Bat !
L et B 3 L R Hmrerraeeonns dormmema e I e O S L T 4 deecamenanaan P +
1RO | x| I FI‘Ind!| b | F d-8LD i 1 i | IR0 { | | |HUHE| bl pdECp || | ]
[R10] 1 | le |« b-8IN | | | | IR10] | | JE | Dxlb-BIN | | | ]
R200ex | u JoRP || x| a-1nput] | | | [RDwx | | IORP | x| 1-amput] | | |
[R30Docasjbb | RP ] | x§ | 1 | [R3®0] ajb | IHRP I Al I | i
I%40 I .l | i Rso] | | ~¢ | i
Rsol || l ROMISE Keeded: x| | | | Insel | [ | !
R0 1 ] Aemrercrsesnorecrenes + | 1 | |R60| | | + | | I
[T I | HANDT Called: b | [ (LTI | HRHDI Called: [ | |
e Rt LTS » R + L R E e g + o4 4 +
Routine: RPOEL’ Routine: APTDSP

131



File: KR/PS2
Author: MK

Pescription: ety up the specified appointwent in the input
buffer ready for display (decoded ASCII fornat.) R20f24
are left set up as paraneters for a call to GETTEN,

Inpu? {BIN}
32/33--Pointer 10 current appointnent [nay not be at the
end of the appointwent list.)

Output [include E-Reg, Z-Elag, (-Flag if plrtinenl]'
<input bufier>--Decoded current
RZ0f21--Points to the start of the inprt burfer
R22/2)--sane as RS2
R24--5ize of decoded appoantrent im bytes
Routines Called: HRRRIO, RPTGET, FXRPPT

Stack depth RE {max): T

Ealls to Error routines {include errer nunber and reason):

Hotes: Generates a HAHDIO call with event V.AFMT.

File: KR/ps2
Ruthor: MK

Deseription:  Sets wp the display in responit to an errameus
appolntrent entry. 3Sets up the error buffer and asnuncliator
for the specified error, restores the input buffer to the
Wiy it was entered, srts error indication in PSIOST, and mets

1 up RXf24 far GETTEn to display the erranecus entry.

nput s
R20-~Error nunber 1n binary

Outpet (include E-Reg, I-Flag, C-Flag 1f pertineat):

Error annunclator on
<error bufferr—-grror nessage
<jnput buffer>--original input that caused the ¢rror
PSI03T--pet 10 41 hex tp indicate error
R20/21--Peints to IHPBUF
R22/23--At start of line
R24--Set 1o size of RPPT entry
E--set 1o 1
Reutanes Called:
ERRORR, KOPY
Stack depth RE {max):

Calls to Error roeutines (include error nunber and reason}:
Calls ERRDRR 1o set ERRBUF and annunciator,

Hotes:
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Req: x = volatile Status: R12 stach: Reg: w = vo.latile Status! R12 stack
e a4 e Gt DT + 4 + + Y Lt T o * ]
| 1012314567} | lin [out| Legend | | Entry | Exat | | |0123|4567| | T bout| Legend | | Enlry | Exat i
t---4 + + -t [ + + J s a4 J O Lot B o + —ueat *
|RG [swonk| ] |Made]l 6| | o-BCO | | | | 1RO | xx| | |Hoge| | w | d-BCD | | | I
|80l I 113 | w{b8m | | I | R0} | x| 1€ | 11 ]be-Bm0 | | |
|R20lavose | [ORP | | = | a-xnput] | I | |k26|boonjo | 1DRP | | 20| 1-imput| | |
IRO] s (N 11 t | IR3{ | | IRRP ¥ 221 1 i i
IRa0] |} | I | LI T I + | | |
RSl 11 | § | IRsel 1| | | |
sl | ] | I I IReol || + | |
|R701 I ] I HRANDI Cakled: X | | ] | |%70| | krexx| I HRYDI Called: o | |
Hoe et + # + 4 i + ¥ ' ¥ 4 + -t
Routine: RPTERK Routine: APTFHD
File: KR/PSZ File: kR/PS2
Ruthor:  RK Ruthar: HK
Description; finds the Jocation an the apppointsent file where Descriptaon:  Finds the location in the appointnent file where
the specified spposntnent upuld belong. an apporntnent With the specified tine would go. R pointer
Input: {BIN) 1s returned which points to the first appointnent uhose
R30/31--Pronter to start of appoantnent file tie Faeld is »>= the input tine.
R34/35--Pointer t6 end of appointnent Frle
<input buffer>--Encoded RPPT to search for Input:
Butput (include F-Rag, Z-Flag, C-Flag 1f pertrnent): RA3/&7--Tine to search For [1n encoded forn.)
R32/33--P0Ihnter to first apointnent thal occurs at or R3/11--Pointer to start of appointrent file
past the one specified in the input buffer, R3/I5--Pointer to the end of the appointment file
€-reg--Equal 1 3fF the found appolntnent 18 at the sane <input huffer>--Encoded APPT to search for
tine as the target appointnent. Dutpurt (include E-Reg, Z-Flag, C-Flag if pertinent):
R32/13--Poipter to the First appointhent 1n the APPT file
vhich occurs at or past the one specifred in the input
buffer.
E=t iFf the Found appolntnent has the gsane fane as the
input tine.
Routknes Called: Routines Called:
Stack depth A6 {nax): 0
Stack depth R& {nax): @
Calls to Error routines (intlude #rror nunber and reason):
Calls to Errar routines (include error nunher and reason):
Hotes: See APTFHD
Hotes: See RPFHD’
Reg: u = va!aule Statust RI12 stach:
Reg: x = volatale Stitus‘ R12 stack: - - dmvnd R I i | ittt +
% + + 4+ e - e 1 |0|23|4SB?I | lin |out] legend | | Entry {1 Exit |
| I0l23|4567| | I:ln Inull tegend | | Entry I Exat | PO [y b feeemesmemrmedmm—— -
+ 4o % + o+ - --- IRO | | | Iﬂudel b|b I 4800 | | i |
[RO | ] |Wode| b | b | &-BLD | | | ] el || | o] b-BIK | | | |
tmg| | IE | Tolwsw | | | | [%20] | ex | [ =1 | 1 | I
[R20§ w | JoRP | | = | 2-input| | I | |830|uuu|11 i X I | |
IR®{10ae]rs | IRRP | I x| 1 | 1 |Rd0]  if11ia] I | 3
IRA0]  acfusnx] | | 1 |REOL x| xunn| | | 3
JR5O]  sexc i} | | i | ke | | | ]
IR601 | | i (L] I | 1 i
IR70] I | HANDT {alled: [ | 1 dompooomdeo—d e T et o4 + ’
+ + +

Routine: RPFRD*

Routine: RPTGET

HP-75C Description and Entry Points
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File: KRPS2
Ruthpr: M

Description:  Move the current apoantnent 1o the 1nput buffer
fran the RPPT file.

Input: {BIN)
R32/33--Pointer to turrent appointeent

Dutput {anclude E-Reg, 2-Flag, [-Flag af pertinent):
¢anput buferr--Current ancoded appointnent

Routines Called:
KORY

Stack depth R6 (man): z

Calls to Error rovtines {include error nunber and reason):

Kotes:

Reg: x = velatile  Status: R12 statk:
PP i ragennd 4

| {e123]4567| 3 lin lout) Legend | | Entry
e RECY ] + + T
{RG 1 ] i |node] & |} d-BCO ) |

lRie] || IE | | b8l | |

1R201 | 1 IbRP { | % | 1-wnput| |

R3] 1] 1 [ |

Rao) {1 |

RS0} | 1 I

IR60] | 1 + |

{R70]  wfwsnex] | HAKET Called: (|

A= + 4- + -

Routine: RAPTINS

Fulet KR/PS2
Ruthor: MK

Oescription:  Inserts an encoded appointmant into the appointment
file. The encoded appointment is in the jnput buffer. Sets
the comparator with the pending sppointrent. E 15 nonzero 1FF
the insertion fails,

Input: {BIN)

R32/33--Location at which to insert the RPPT
R34/35--Pointer to the end of the APPT file

Butput (include E-Rey, Z-Flag, C-Flag iF partinent):
R3M/35--Undated pointer 1o the end of APPT list
<APPT file> RPPT inserted and File size is increased.
E-Reg-~0 iff inkert occurs as described.

Routines Called: INSERT, STALRH

Stack depth R6 (max):

Calls to Error routines (intlude error nunber and reason):

Kotes:

Reg: x = volatile  $tatus: R12 stack:

L Ll SetT ) L | ‘4 4 -
| 1123|4587 i lin fout] Legend { | Entry | Exit |
F T D P + [ Rt POy g [ #ommmmmmemees .
IR | wnl | |Mode| b} | ¢-BLD { | I
|R10| | | IE | Jaolb-BIr { | |

|Rz0| | | bR | | % | i-inputi } i

{R30] i1]ey | [ ] 1} | |
{R40|  weit|kwux| [ RS E v | | |
1R50| | | | ROHISB Needed: ¥ | | ] |
iRee] || #om v | |
IR?0] | ] | HANDT Calied: [ | i
Hommdremmganan + .- 4§ dmeemmeecccegomecasameaas +

Routine: APTR+

Fale: KR/PSZ
‘Arthor:  HK
Pescription:  Rdvances the turrent APPY pointer (R32/13)

to the next gpointment 1n the APPT fale. E=t yff the
pointer is at ihe end of the File.

Input: [BIM)
RI2/1}--Pointer 10 current APPT
RM/¥5-Poanter to end of the RPPT file

Qutput {unclude E-Req, Z-Flag, [-Flag xf pertinent):
R34/33--lpdated current appolntment pointer
E-Reg--1 3Ff the pointer uas at the end of

the APPT fide, O otheraise,

Routanes Lalled: RPSTAT, APTR-

Stack depth RE [max}:

Cails to Error revtines {include error number and reason):

Motes: Falls into the APIR- routine.

Reg: w = volatsle Status:

L BT ] L e R e LT
| 12319567t I L Jout] Eegend |
- gt D T Ly T +
|RO | | | [Node] b | | d-BCD |
{R10]| | |E | o] b-0IN |
{R20 | mxsexe] { |DRP | | x | 1-amput|
|R®] bbla | {qRP | x| |
Rao] 1|
|R50] | |
[RE01 ! |
[LE] | |
PR -4 ———- +

Routine; RPTR-

File: KRfPSZ
Ruthor: K
Description:  Sets the current appointsent painter to the

previous entry in the RPPT $1le. Doss not nove the
pointer prior to the first entry in the file.

Input: {BIN)
R2/13--Pointer to the current appointhant
R¥)/31--Pointer to the start of the APPT File

Output (include E-Reg, Z-Flag, (-Flag af pertineat}:
R3I2/33--Updated current appointeent pointer

Routines Called:

Stack depth R6 (nax):
Talls te Errer routines (include error nunber and reanon):
Hotes:

Reg: x = volataile  Status:

‘- -t

o | | 1

+ + + 1 +
{ 0123145671 | {1 Javt] Legend {
M fmmmmbmmnpeenge +
{ | @-800 |
!
I

Hode| b
£ ] % | b-BIN
¥ | 1-1mput
x|

{oRP |
jAep |

|
]
|
|
I
!
I
LR FEEY Y

Routine: GETLNK

HP-75 Description and Entry Points
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File: KR/PS2
Ruthor; MK

Description:  Sets up the anput bufer and necessary parameters for a call
to the keybnard/display routine (GETTEN) based oo 2 given data
strang.

Input:

R20/21--Pointer to paraneter string
[R20/21]--Paraneter string consisting of:
Bytes to place im the input buffer
0 byte
Input check routine address
Tenplate shield address
Line pesition address
Cursor position address
Byte count

Output [include E-Reg, Z-Flag, [-Flag if pertinent):

<input buffer>--Data 1o be displayed in the suhsequent call
to GETIEN.

R20f21--Line position for the display

R22/23--Lursor position for the display

R24--Hunber of bytes to be displayed

R44/45--[ tenplate protect shield]

R36/47-~[1nput check routine]

Routrnes Called:

Stack depth B6 {nax): 0O

Calls to £rror routines (include error nunber and reason):
Hotes:

See GETTEM.
Reg: x = volatile Status: R1Z stach:
L e ] L e T | + ] +
1 |0123)4567| | lan jout] Legend | | Entey ] Bt |
R Rt 1 L e e + o4 . |
IR0 1 ] [ [fode] | | d-BID | | [ |
IRto] ] | 13 | [b-BIm | | I |
[R20{bboele | [ORP | 183 | w-amput| | i |
R3] 1 | Rep 1 j20 | 11 I |
|Rap! Joooo] o + | t ]
|RSD]  wlwuxx] | ROMISB Needed: x | | | |
1R8] I | #o v rem oo + | | I
irol b | | HRHBY Lalled: 11 | |
bt H . ' -

Routene; RSTBUF

File: KR/PS2
Author: KK

Pescription:  Copies 40 bytes Fron the pocket secretary scratch
area (PSTENP) to the input buffer.

Input; (BIN)
<PSIERP>--40 hytes to be copied

Butput (irclude E-Reg, Z-Fl;g, C-Flag :F pertinent):
cinput buffer>--First 40 bytes fron PSTENP

Routines Called: KOPY

Stack depth R (maw);

Calle to Evror rovtines {intlude error nunber and reason):

Kotes:
See SAVBUF, a routine whith copies the first 40 bytes
of the input buffer to PSIENP,

Reg: volatile  Status: R12 stack:

[ P P - + + [

1 |0123|4%67t | l1n fout] legend | | Entry 1 Eaat |
4---4 4----4 —4-=-i et ] +
|#0 | | t IModel & | | d-BCD | | | |
|R10] | IE | | [b-BIH | | i |
Igeo] | | IBRP || | a-dnput] | | |
|%30] | | L I T [ | |
|R4C] | 1 | I |
IRSC1 1 | | f

|RE0] | | + | |

{R70]  xexdwnnx| | HAHDY fat)ed: 11 [} |
[ + +

Routine: SAVBUF
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File: ER/PS2
Author:  BK

Description:  Copies 40 bytes from the input baffer to the pochet
seg¢retary scratch area (PSIEHP.)

Input: {BIR)
anput buffer>—First 80 bytes to be copied

Qutpot {include F-Reg, Z-Flag, [-Flag 1f pertament):
<PSTENP2—A0 byles fron the input buffer

Routines Called: KopY

Stack depth R6 (nax):

Calls to Error routines (1nclude error number and reaspn):

Hotes:
See RSIBUF, a routine uhich copies the first 40 bytes
of PSIENP to the input buffer.

Reg: x = volatile Status: R1Z stack:

L et LTt Ly | == -t
| [0123)4562 1 lam |out] Legend | | Emtry 1 Ex1t ]
B e R 1 LRt EEET B + deeee L] -t
IR0 | I | fHede] & ] | d-BED | | { I
|R10] I | € | | 1B | | | |
[k T B forP | { | a-1nput| | ] i
1R30] I L . | | ] |
{Rd0| I . - -+ | 1 |
R0 ! 1 | RONISH Heeds i1 I {
|R60] | 1 Ao oo ¢ ] 1 |
LT Qe P | HAHDI Lallet: i1 ! |
Lt } + [ e —————— +

Routamne: TIRDIV

File: KR/PS2
Ruthor: MK

Description:  Extracts a particular unit of time from
3 given nuwber of seconds. Tuo 3 hyte nunbers (both 1n
seconds) are divided to yield a result which is returned in
ASCII. For exanple, 638 setonds can be divided by B0
seconds to yreld 11 wninutes 23 teconds

put:
R26/27--Pointer to a 3 byte binary divisor
R4A5/47--3 byte binary dividend

Outpet (1nclude E-Reg, I-Flag, E~Flag if pertinent):
R20/21--2 byte RASCII quotient
RA5/47--3 byte binary renaindar
I-Flag--Sat 1f result (R20/21) is 0.

Routines Called:
ToBCHZ. TOASCR2.

Stack depth RE (max):

fatls to Errer routines {include error nunber and reason):

Rotes:

Reg: ¥ = volatile Status: R12 stack:

L Y EET T + L T -4 .
1 012314567 | [10 |sut| Llegend | | Entry [ Exat 1
[ e ] L ] [ + +
fro | | | [Hode| & | | d-BCD ] | | ]
R10| 1 IE 1 | |b-BIH { | | ]
|R20l00 | iif |0RP | |20 | 1-1nput] | | i
[RI0[ | | IRRP | | x| 11 | |
[R40] | bbb| Ammmmm e + | i |
|R50| [ | RONISS Weeded: x | |} | I
{RE0| 1 | dmmmmmmn s e o | | 1
{r70| 1 | | HRMDI Calied: It i 1
FEEE] 1 + EEEY 4

Routine: TTHPLT

HP-75C Description and Entry Points
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File: KR/PS2

futhor: MK

Descraiption:  Sets vp # call to GETLHK uhich sets up a call o

GETTEN for 1nput uith the tine tenplate.

Input: {BIN}

Output (include €-Reg, I-Flag, {-Flag sf pertirent):
<input bulfer> Teriplate dusplay #tring

R20/2% Line position in display

R22i23 Initial cursor position

K24 Byte count of tenplate

RA4 /45 Pointer to input check routine

RABS47 Pointer to tenplate protect shield
Routines Caljed:

GETLNX

Stack depth R6 (nax):

Calls to Error routines {anclude error nunber and reason):

otes:
See ATPLT

Fale: KRfPS2
Author: MK

Description:  Sets up a call to GETLNY uhich ssts up a call to
GEFTEN for input uvith the appointment template.

Input:  (BIH)

Butput (anclude E-Reg, Z-Flag, C-Flag if pertinent):
cinput buffer> Tenplate display string
A Lire pesition in display

Rezf23 Initial cursor position

R24 Byte count of tenplate

R44/45 Pointer to input check routine

RaGf47 Pointer to tenplate protect shield
Routines Called:

BETLNY

Stack depth RE (max):

Calle to Error routines (include error nuwber and raasonj:

otes:
See TTHRLT

Reg: x = volatile  Status: R1Z stack: Reg: & = volatile  Status: Rt2 stack:
s ST Aot -4 [ + + f e T BT 3 -4 - o +
| 10123[4567) | lin fout| Legend | 1 Enmtry | Exit ] | 1012345867 | | {an Jout} Legend | | Entry | Exit ]
S Rt T + +-- -4 [ BTt damenferafmrefonnannin + 4 + +
IR0 | IHode] b | | d-BCD | | ) RO | i | |Wode{ b | | 4-BCO | | t
|R10 | [E 1 | |b-BIN |} | | (LTI . e | a0l || t
|R20] 0 uf [0RP 1 120 | v-anput] | | | |R20|oooofe x| |0RP | |20 | i-input] | | |
IR% I 120 | 11 | | R3] | | I1ARP | 20 | 1 | |
([T oooof i ] } R0 | jooao| i | t
IRSGT  oest Fauemee| { | ] [RSD|  sexbasent| i | {
IRéol || 1 | | Reo| | 1 | 1
Rl | i | I LU T | I |
et + - + dona - e + +
Routame: RTHPLT

Routine: APHSKE
file: KR/PS2 File: XR{PS2
Author: MK Ruthor: DK
Pescription: Protect shield For RPPT tenplate in EXTD node. Description: Protect shield for APPT tenplate in YEAR node.
Tnput: Input:
Output {include £-Reg, I-Flag, C-Flag af pertinent): Output (include E-Reg, Z-Flag, C-Flag if pertanent);
Routines Called: Routines Called:
Stack depth 86 (max): Stack depth R {max):
talls to Error restines {anclude errer munber and reason); Calls 1o Error routines [inclede error nunber and reason):
Hotes: Hotes:
Reqg: x = volatile  Status: R12 stack: Reg: « = volatile Status: R1Z stack:
-4 Ry TOY $ Ammmmmmeeen Pmmmmmmnmm e + R T T [ e ] Amemieaome +
I J0123)4567] | Itn {out] Legend | | Entry | Exat | | loe3iaserd | Jan Joutl Legend | | Bxat ]
o1 4 O S R + e + bt H + M PR T femmm e H
1 1 | Ifode] | | d-BCD | | 1 | Ro p 1 | |Rode] | | d-BLD | | |
Ll I IE 1 | Joe-Bme | | } | |Rig} | 13 | ]e-bN | | |
|R201 | ] ICRP 1 | | 1-amput] | 1 | |R20} | foae { || s-input] | | ]
&xp 1| (L B [ } | L I N L L:L3 T B| 11 | I
e R B s | i | RAI ] ] Aeeessercerocareenns ‘| i i
IRsol | 1 | ®GRISP Heeded: [ I 1 Rsef | ] | ROMISE Heedad: [ | |
774 B I R nifumatass s f ! 227 I S Aunariiusessiie o | !
{R70| | | | HARDI Called: 11 ; | R0} i i | HAHDI Called: it | }
a- * + --- + + + T 3 [ - T + s

Routine: RPNSKY

Routine: $IBNSK
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File: KR/P5S2
Ruthor:  fIK

Description:  Protect ghield for set tine template.

Input:

Botput {include E-Req, 7-Flag, C-Flig if pertinent):

Routines Called:

Stack depth K6 (nan):

Calks to Errer routines [amclude error nusber and Teason):

Hotes:

File: KRfPS2

fluther: ™

Oescription:  Protect. shield for tine cosmand input template.

Input:

Output (include E-Reg, 2-Flag, C-Flag if pertirant):

Routines Called:

Stack depth R6 {nax):

Calls to Error routines {include error number and reason):

Notes:

136

Reg: » = volatale  Status: R12 stack: Reg: x = vplatile  Status: R12 stack:
boet N . PR P ———y O + Yrmetumnt +
{ 0123145674 1 fan outl Legend | | Entry } Exat } 1 [0123)4567] i lin |out]l Legend i | Entry ! Exit ]

4 + F - H H H . 4 ' +
| | |node| | ¢-BCD | | 1 | R 1| {Rode]l | | @-BCD | | i |
iR10] 1 | IE | I b-BIH | | I | 1R10] ] I £ | | [&BH { | I
IR0 || [oRP } | | r-anput] | | | IR0l | | g | I ) a-input] | i
IRso] || (L | 11 I | IR} 1| [ l | |
Irso) || ' | | | L1 I | 1 )
RSOl || | ) | IRs0l | ] | i I
IReo}] || 1 1 | IReol |} | | |
Lz I 1 1 | [Lcg I I | | | I
44 + s + [EETT TEPEr Ry [ ]
Rowtine: TIANSK Routine: YEARTH
File: XRIPS2 File: KR/PS2
Author: 1K Ruther:  fIK
Description: 4 digit YERR entry tenplate. Description:  RPPT repeat field entry tenplate.
Input: Input:
Dutput (snclude E-Req, I-Flag, [-Flag i pertinent): Dutput (include £-Reg, 2-Flay, £-Flag if pertinent):
Routipes Called: Routines Called:
Stack depth R6 {max): $tack depth RE (nax):
Lalls to Error rovtines (include error nunber and resson): Calls to Error routines {include error nunber and resson):
Hotes: Notes:
Reg: w = volatile  Status: 12 stach: Reg: # = volatafe  Status: RIZ stack:

' ot ’ - L o hoOL] L i Lt STEL LR + 4 4-mam +

1 10123)4562] 1 fan jout] Legend § | Entry | Buaat | 1 lotz3|4s67] ] |2n lout| Legend | | Entry ] Exit |
Hemmpmmd * ' [ + L $--m—t--- + + +
i S (Hode} § | d-BCD {1 | | I (L I | | | |
IR0l | ] IE &8 [ bBI | | I | e 1| [ [ |
L N 1 | I I rzok || [ | |
k0] | | 1 I i f [T I | | |
IRol | | I { ! [L T | | | }
IRset |} ] ROMISH Needed: 11 i f iRsol 1| | | 1
L T B e I | I t gl |1 I I i
IRoE 1} ) WawDl Called: 11 I i [ L= I I t i i
[ P et ] + - [ S ] + 3 & ¥

Rovlane: REPTTR

Routane: RPTCHK

HP-75C Description and Entry Points
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“Fale: KR/PS3
Aythor: K

Description:  Checks each Freld of the appoantnent entered
in the input buffer. Encodes the appoantnent for gtorage
in the appointhent fale. If & field as incorrect APTCHK
returng upth the sppropriate error nunbes.

Input: {BIN)
cinput bufferr--ASCI1 appointment (as displayed)

Dutput (include €-Reg, I-Flag, [-Flag if pertinent):
E=0 or 1 1f there was mo error or an error occured,
respectively.
R20{/24--GETTEN paraneters for error display.

sRoutines [alled: ALACHK, APTERR, DATCHK, BRYCHK, FIWDTD,
GEVID, KOPY, RPIINP, TIRCHE,

Stack depth R6 (nax):

JLalls to Error routines [include error nunber and reason):

File: KR/PS3
Author: WK

Description;  [onverts a binary nunber of seconds Fron midnight
1-JAN-0000 1o 'BCD representing seconds, ninutes, hour of
day, dly of month, month, year, and century.

Inp\n. {BIN

FA3f47--Binary nunber of seconds Fron nidnight 1-JRN-D00O
{40 bit value.)
Dutput (lnclud! E-Reg, I-flag, C-Flag if pertinant):

seconds (0-59)
R4I ninutes (0-59)
R4Z hours (0-23)
R43 days (1-31)
R44 manth  (1-12)
R45  year [0-99}
Ra6 century (0-99)

Routines Called:
10BCDS

Stack depth RE (naw):

Lalls to Error routines (include efror number and resson):

PPC

Notes: Hotes:
Reg: u = volatile  Status; R12 slach: Reg x = volaule Stnus‘ R1Z stask:
[T EEPET TN} bt antt SR ‘o - s T R o e S e T S, + +
{ H123]4567| | {1n {out| Legens | | Entry | Exat ! ] |0123|4557| I |1n !oul| Legend | | Entry [ Exit 1
B N e ' - - [EEET EEReY PRy L T T #mrwmnaanen '
ke | | { |Nodel b § » | d-BED | | f I R0 | i | [fode] b | | d-BID | | |
{R10] | ] IE {1 [olb-BIN | | I I ir10| i | IE I [ |b-BIN | I
1R20 | kxnr| x| JoRe Y} x| a-amput] | I 3 {R20 e s | fogp | [ x| i-inpull | I |
IR3e| | aRE || x| | | I R3f 1] IRRP I xl | | I
1RA0 | stmmxt | reacxexe| T + ] | I {R40|conbibbhb| | t ]
TR50 | wxewx | x| I ROMISE Needed: x | | I | RSO0 wefwumx| | | |
L T T O v | | IRgOL || + | | |
IR70]  xlxcex| I HANBI Called: [ | | k70| | | | HANDL Ealled: [ | I
L e + - S gommmmmmmmn + [ e S + 4 e +
Routine: BCCLOK Rowtine: EKCLOK
fale: KR/PSI File: KR/PS3
Ruthgr:  AK futhor: MK
Pescription:  Converts an array of 7 BED tine fields representing Bescription:  Conputes the first prcurence of 3 time and date that
centuries, years, nonths, days, hours, minutes and seconds neets 4 given set of specifications that ancludes a base tinef
to 2 single 40 bit binary nunher representing the nunber of date, a tare/dite nask, and a day nask indicating a day of
seconds Since 1-Fan-0000. the week or 3 default.
Input; {BIN)
At) Seconds 1nto mirute \ Input; {BIN or BCD}
R%1 ninutes 1nto hour \ ®21 Day of ueek nash
R42 heurs into day \ R40/46  Base tine and date for tine/date search
R43 day of nonth »----BlD data R50/56 Tine and date nask
R84  ronth of year / PSSTAT B1tHé 1ndicates entry vode {yesrfexid)
R45 years 1nto century I
R46  century I Output [include E-Reg, I-Flag. (-Flag if pertinent):
E-Req O if natch was found, 1 af no natch found.
Dutput {include E-Req. I-Flag, C-Flag 1f pertinent): R43/47 Hatching tine/date in seconds since 1-Jan-0009,
®43/47 Binary mumbers of seconds from -Jan-0000. Villd anly if E2Q,
Routanes Called: Rovtanes Called
T0RIHE DAYOK, DCBHY ENCLOK, NIHODD, MINHH, NINAD, MINHK, HINYY.
Stach depth R6 (nax): Stack depth R6 [nax):
Talls to Error routanes {include error nunber snd reasan): falls to Error rautines (include error nunber and reason}:
Hotes: See DCCLOK Hotes: FHDID' is an entry point within FINBTD.
Reg: » = volatile R12 stack: Reg: x = volatile Status: Ri2 stack:
e e} LR et Ame e + L Rty ) 4 ] I R ettt EEEE TR +
I tozafese7] | Entry | Esat | | 10123145671 i {tn |out] legend | | Entry | Exat ]
[ Bt By | femman e Hrmmrrmmomnae + R | - 1=t + - L)
RO | | ] INode] b | l d-BeEe | | | | IR | wu| | iMede] | b {d-BCD | | | |
Rtal 1 b JE | | pe-BIN || | I IRof | | dE { |o|b-8IN | | | !
|R20| o) xsex | [orRe | | 20| a-imput] | I | |R20] wsexe [wemnt | { x| t-input| | | |
I L B 11 | | JR30 1x 11 | 1
|R40] 1110 bbb ] | | {RA011i1b[bbbo] - + | | |
{rs0] I 1 { | {R500si1alans | w || | ]
1R60| I i | | | {RE0fuxxx o]  -emmememememoeenn ' | ]
|R70] | | I HRAHBT Called: 11 1 | TR70 [snnsnnn] |1 | 3
1-aa + I o — P . 4 LR S 4o + P

Routine:  FINDID

Routine: FINDTD
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File: KR/P35)
Ruthor: $K

Descraption:  Operates the sane as FINDTD entered with appointments

in extended entry node.

Tnput: (gth)
K2t Bay of neeh mask

K50/56  Tyme and date mask

R60/66 Mipinun tine/date fields

R70/76  Haxamun tinefdate fields

Dutput {include E-Reg, I-Flag, £-Flag if pertanent):
E-Reg 0 if match was found, 1 if no natch found,
RA3/47 Natching time/date in seconds sinte 1-Jan-0000,
valid only if E=0,
Routines Called:

DAYOK, DCDAY, ENCLOK, MIHDD, RINKK, BEIRHM, RTNGN, RIHYY.

Stack depth R6 {max}:

Calis to Error routines (include error nusber and reason):

Hotes: FHDTO* 1s an entry point uithin FIWDTD.

File: KR/PS3
Ruthor: MK
Description:  Decodes 4nd formats an encoded appointnent, leaving

the resulting fornatted appointnent 1n the 1nput buffer, The
farst 21 characters of a past due appointnent are underlined.

Input: {BIH)
<input buFfer> Entoded appointnent

Output (include E-Reg, I-Flag, C-Flag if pertinent):
<input buffer> Decoded formatted appointnent

Routines Called:
DEELOK, DLOAY, FXALRM, EXDATE, FBARY, FATINE, GETCLK, HUWPLK

Stack depth R6 (nax):

Calle 10 Error routines (include error rumber and reason):

Rotes:
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Reg: x = volatile Status: R1Z stack: Reg: x = valatile  Status: R12 etack:
L e LR [l Ll DOT R 4+ dmmmmemmmeee I . -3 -1 + ] ————t . +
I (e1234567| I Iin lout] Legend | | Entry | Exat i | low23t45671 | lin lout] Eegerd | | Entry | Ewt 1
PO ' bt - Frmme e N it 4 . + bt M —
IR0 | | Ifode| 1 & | d-BCD | 1 | 1 IR0 | =l | |Hode| b} | d-Brb § | | i
L] | IE | JojbBIN | | | { (L3S I T 13 |« | b6-BIN § | | i
IR2O| i fstusn ] joRP | | x | a-input] | | i [R20]xx  |n wnd {ORP | | x| i-imputf | 1 i
IR0 | 1Re | 1« I | 1 IR30] 1«1 [ i |
[RA0}  elogool ] | i | RAD [xaenst | wu ] | i |
RSO [1anaans | ] 1 ] [REO]  wfmxxn] | ] |
EREo aaanfan | | | | k601 ] + | i |
IR7011annbany | ) | 1 (L] B | | HRHDT Ealled: [ i |
EETEE B ———— ] -———— 4 + + ¥ + -% + - +
Routine: FRAPPT Routine: ALACHK
File: KR/P54 File: KR/PS4
Author: 7K Ruthor: HK
Description:  Checks the RLAKM field for preper syntax and Description: Lhecks for a valid date Field and returns an

retumns an enceded alarm byte, encoded date faeld.
Input: {8IR} Input:

R16/47 First and second bytes of the alarn field in K40/47 ASCII date Tield Fron appointrent entry

that order

futput (include E-Req, I-Flag, C-Flag if pertinent): Output (include E-Reg, Z-Flag, C-Flag if pertinent):

RA7 & R21 Encoded alarm byte R44/47 Encoded date field

E-Reg 0 if syntax ok, 1 if not E-reg  E=0 1ff date valid
Routrres Called: Routines Called:

HUNCHE FLOCHK, FRYEAR, LEAPYR.
Stack depth RE6 {max): Stack depth R6 {nax}:
Calls 1o Error remirnes (unclude error nunber and reason): Calls to Error routines (include error nunber and reason);
Hotes: Hotes:

See DAICK'.

Reg: x = volatile  Status: R12 stack: Reg: ® = volat)fe Status: R12 stack:
L e ST dmn + o4 + R il el Lt Bty R + e
I 1012314567] } lin fout| Legend | | Entry | Exat | 1 1012314%67] | lin fout| Eegend | | Entry § Exit |
L i St et LULE SEEER TR 1 4 - + 1 L EEET EE R B e e L e SR S SR e TS #mmammmmsa +
L I | |fodel b | | d-BED | | | | 180 Jex |} Ifode| & | w | d-BED | | i |
[Riel |1 fE | {olo-sm | | | | IRy 1t IE lofb-8IN | | i b
[RIxe | 1 {ORP | {21 | s-input] | | | [rz0] i I I0RP | | % | s-imput] | i I
[Led] | 1 47 | 11 | | R30| i I 1P | 1 xl [ | I
[RaO] | n] | | | {RA0[ 1112 {bbbb} oo s | i |
[LEd] I | | | | Ir50| | I | RONFSE Reeded: = | | I |
|R50] | 1 1 | | |Reo] e | #mmmmmmmm oo mm oo L | I
|R70] I | | HANDT Called: 11 i | IrR70( 1 i | HAHDI falled: i1 | !
[P T —— + + + [ FEEY + - + L

Routine: ODRICHK

Routine: DRAILK'
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“file: KR/PS4
Author:  NK
Description:  DRICK' is an alternatave entry point into the

routine DRICHE, It 15 used during the et time connand
uhen the century (12ld has been explicitly set.

Input:
R4G/47 ASCIL date field fron appoantnent entry

Dutput (anclude E-Reg, I-Flag, C-Flag if pertinent):
R43/47 Encoded date faeld
E-req E<0 1fP date valid

Routines Called:
FLOCHK, FHYEAR, LERPYR.

Stack depth R6 (nax}:

falls to Error routines (include error nunber and reasan):

es:
See DATCK'.

Reg x * volatple  Status: R1Z stach:

------- Amemi - e [N} B +
1 |0123|15f:7| | lan {out] Legend | | Eotry | Bat ]
e R A Ll EEE N + + +
|RG |xx | | {Hodel b | = | d-BCB | | | |
imel € | ol b-BIL | | | |
{R20¢ | | 10RP | | x | r-amput] | i I
L ] IRRP 1 | x ) [ 1 I
|R4G)r111{bbbb] e LR L e S P + | | |
IRS0E ] 1 | RONISE Meeded: x| | | i
1REON [ I + | | I
1&701 i i | HANDT Called: 1 | i
IEEEET EYEET TEER Ao e R et T ] +

cRoutame: DRYCHK

File: KR/PS4
fiuthor; K

Description:  Checks the validity of an RSCII day of weeh

fleld and returns an encoded 00N byte.

Input:  (BIN)
RAS/47 RSCII DOM field

Output (include £-Reg, I-Flag, C-Flag if pertiment):
R21Lrd7  Encoded DON byte
E-Reg =0 if Freld DK, E=1 otharuise

Routines Called:

Stach dapth RE (nax): ]

Calls to Error routines (include error nunber and reason):

Hotes:

Reg: x = vplatile Statys: R12 stack:

e e | [ R et ] +
| {0123]4567) | fin fout] Legend | } Entry | Exat |
R e e | 4 f T L DL T +
1R | ] ] |Hodef & | b | d-BED | 1} | |
|R10] | ] IE 1 lolb-BIN | 1 | I
|R20 |x0x | 1 [0RP | | x | w-anput| | | |
|R30] | ] | =] ] | i
{Ra0| | iib] ] | |
RSD| | wex] 1 I |
1860 | | 1 1 I |
[R?%0] i | | HRAHDL Called: [ } |
P PR 3

Routine: DAYOK

File: KR/PSA
Ruthar: MK
Description:  Takes 3 date and deternines 1f the day 1s

legatamate for the Honth.

Input: {pIN)
RE3 Day of nonth Y
R64  Henth of year BED data
RG65  Year of century [
R66 Century /

Dutput {iaclude E-Reg. I-Flag, [-Flag »f pertiment):
E-reg E=1 1f day of noth is too large, otheruise 9.

“Rouwtines (alled:
LPYERR

Stack depth RG6 (max):

Talls to Evvor rewtines {include ervor nunber and reasen):

Hotes:

Reg: x = vnlatile Sinu: R12 stack:

L R L B ] Ammmmmmomemg
| IGh]HSE?I 1 Im Ioul! Legend | | Entry | Exat |
Fmmefmmmmfmm—m + L] +
{RD |xxxxf [ ]

|R10] I 1

R0l } | |

B3l b !

{P40] | 1 |

[psof F | |

Re0l  afara | |

kol 1| [

+ +--

Rovtine: DLPRY

File: KR/PSA

Authar: MK

Descriptian:  Detenwines the day of week for & given tine and

dale.

FlM]H? Tine/date 1n binary fornat

Qutput (include E-Reg, Z-Flag, C-Flag if pertinent):
R27 Day of week nunber {1 For Sat .. 7 for Fri)

Raoutines Called:

Stack depth RE {max):

Calls 1o Error routtnes {inciude error nunber and reason):

Hotes:

Reg: vn]aule Status: 12 stack:

PR fommemmmod 4 P '

| 1m fout] legend | | Entry | bat i

+ B S SRR D %
IR0 | | | [Node] © I b | d-BD | | | |
|R10] | | |E | |b-biw | ] | |
|R20] | o] {orP | 1 43| 1-inpun} | | |
1R30] | | {akP | 161 I | |
|R4D|  i]iakil + ] | |
|R50] I | 1 | |
tRe0| I | ] | |
el b | | t |
AR —— 4 +

Routine: DUPCHK
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File: KR/P34
fluthor: MK

Description:  Checks fer an appointment in the appointnent file that
natches 1he contents of the 1nput buffer.

Input; (BIN}
<input bufferr Test appointHent

R32/313 Current appointnent painter
(assumed set by call to RPTFND)
R34/35 Pointer to end of appointnent firie

Output (include E-Reg, Z-Flag, (-Flag if pertinent):
E-reg E=O 1f there 18 no duplicate
=1 if there is a duplicate
Pointer 1o duplicate appointnent {Ex1}
Pointer to Jocation for test appolntnent

832133
Routines Called:

Stack depth RE (max): ©

Calls te Error rovtanes {include error nunhér and reason):

File: KR/P5A

Author: K
Description;  Checks for default or numeric valur in a 2
byte Field. Returns FF hex 1f default value or blanks,

ar returns the BCD equivalent of the ASCIT anput. E=1
1F the field does not contaln nunbers.

Input: {BIH)
ROAM

RSCIT default value

R2G/21 Freld to be encoded

Output (include €-Reg, I-Flag, E-Fla? 1f pertinent}:
R2G BED value of runeric Faedd (or FF if defavlt)
k21
E-Reg O if value uas ok; 1 if value not ok

Routines Called:
ARURCHK

Stack dapth RG (wax):

€alls to Error routinas (include error number and reasen):
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Hotes: Notes:
E ix zet by NUHCHK.
Req: volatile Status: R12 stack: Reg: x = volatile Stotus: R12 stack:
+-- et f R Ll Bt EESERREES I T R el + Bl b dmmmmpe e e memauo ¢ Frummmmmrm—ee Fmrmmmr e *
| 191231a%67] ] lin |out| Legend | | Enmtry 1 Ewmat | | 10123 | 4567 | | {én Jout} Legend | | IEntry | Exie i
B e g L i St b + o+ - + [ e et s L $ommmmemnm e +
|k | xx] | |nodel b | b | d-BED | | | | |Re §ii | | |Made| b | j d-Bcp | | | 1
|RIC i | IE 1 |olb-BIN | | i | |R104 | 3 |E fol&-BIN | | | 1
| R20:| x| sesee | [oRP | | % | 1-1mpur] | 1 | |R2oisd | | |oRP t x | i=input| | |
R bb|1s IaRP 1T |ui [ | | |R30] | 1 [N | b |
|RADE  x|woocf oot v | { |Rreo| | ] { I |
IRGOL e |axme] | RONISH Meeded: x| | | | |rs0| | I 1 i [
[Réof grrems sl vl | | ihse| 1 1+ 1 | |
R0t |} { WANDL Called: 11 | | 1R70| i 1 | BANDI Callad: |1 1 I
J O s e f e TR [ B EEEEE dm i e + PR * + F— . o+ ———— +
Routine: FLBCHK Routine: FRALRM
File: KR/PS# Fils: KR/PS#
Axthor; HE Author: MR
Dezcription: Dacods the encoded alarm byt and returns & 2 byte Degcription:  Formats a BCD date specification into an ASCII dote
ASCIE alam fiald. field. Arranges the jields according to the date mods,
DMY or MDY and fills in slash seporeters.
Inpret: (BIN) Input: (BIR)
A7 Encoded alarm byte RES/4T BCD formattad dote specification
Output (include E-Rag, 2-Flag, C-Flag 1f pertinent): Output {include E-Reg, 2-Flag, €-Flag i pertinent):
RiG/ 27 Pecoded ASCII alarm fiald RG/AT7 ASCII fermattad ddate spacification
Aoutinas Colled: Routines Collaed:
TOASC2
Stack dapth R6 (max): O Stack depth RE6 (max):
Calis to Error routines {inciuvde error numbar and reasen): Calls to Error routinas {include error numbar and raason):
Hotes: Consult the Appoinimant mode docuwmentation for Hotes:
the encoding schaeme for the oncoded alarm byte.
Rag: x = volatile Status: R12 stack: Feg: x = volatila Status: R12 stack:
L e L 3 Frmmm e e ———— $ P P ————— + Prmmmpmmmmmmm Lt Shalel B R dabedatalutnl oL} I bl P +
| {0123 4567 ] {in |out] Legend | | Entry | Exit | | |G123 {9567 | | |in lout| Legend | | Entry | Exit |
+ + S Y ——— S + Py + + 4 "
|RO {xxxx| | |Mode| & | & | d-BD || | | lae | I ! [ | |
|R10Y | | IE | b &8 | | | | |#10| I i I } |
|R20 | ] | [ 11 | | |R20 [xexx}  x{ I f |
msel | 1 jae | fe| i | | |R36| O i ! 1
lRge| | ob | | | |R#6 |covefoidit| | | |
[ase| | 1 11 | | |R5e} 1 1 ] |
jase| | 1 + | | | |ABo| | | ] | |
17 e| [ 1 [ | 1 1R70] I 1 1 | |
B e b Ammmmmm e e e e b B 4 B +
Routina: FXDATE Routine: FXDAY
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File? HR/PS# File: ER/BS#
Author: X Author: HX
Description: Givan a day of the waek number, this routing returns Description:
the ASCII dny of the waeh abbraviation. ASCIT.
regerd to 12 or 29 Rour
Frputs {BIR) Fnput: (IR}
R20 Day of the weak numbar Re1/42

Gutput {include E-Reg, 2-Flag, C-Flog if pertinent):

RES/ 47 ASCIYI day of the vask obbravietion

Routines Called:

Stack depth R6 (mox): ]

Calis to Error routinas (sncluds arror numbear and reason):

Reof47

Routines Called:

Stack dapth RE6 (max):

tima,

BCD minutes ond hours, respactively

Output ({include E-Rag, Z-Flog, C-Flag if partinant}:
ASCII tima of doy

Calls to Erver routinas {inclvde arror number and reason):

Translates o time of day in BCD format to the
Nunbers ars arrangsd in tha propsr format and with

Kotas: Doy of the weeh nwnbar i3 I-7: Sat=1 .. Fri=7. Notas; Looks ot PSSTAT to determing 12 ot 2¢ hour mods.
FBeg: x = volatile Status: RE2 stock: Reg: = = volatile Status: R12 stack:
Lt L B St e + + P * P P *
| |e123)4567{ | lin Jout} Lagand | | Entry | Exit 1 | |o123j#567 I jin fost| Legand | | Entry | Exit t
oo ’ e $omsmm e * B e +*
|ge | xx] | |#ode] B { & | d-BCD | | | | 15e | | | fHodaj b | | 4-BCR | | | {
|&1e} ] | £ 1 {1 | &-Bé | ] ! [R2o§ | £ | =] %BIF | | | 1
1720k | xx| |1DRE | |95 | i-input| | | i |feofxx x| - | IDRP | | #2] i-input] | | |
|RI0} | [ |aRp | 26 | 11 | I |&30] | i 1ARP | | #01 1 | |
|Re0 | | ooc| + l | ] {R20 |obbo jocoo | + 1 I |
|r5a| 1 | | ROMISB Needad: x | | | | {RS0| 1 | | RORISB Newdad: x | | | 1
[Rid! | 1 + [ | 1R60 | I | + { | |
wrel 1| | RANDI fallad: 1 | | \wrel ) | | HANDI Callad: [ 1 I
" - - + " . . * - ’ +

Routine: FMNITHE Routine: FXYIAR
File: KR7Ps¢ Fila: KR/PSY
Author: MK Author: MK
Deascription:  Prompts and inputs o § digit yeor for an appeinbment Description: Tasts to datermine if o given yar ir a leop year

spaci frcotion. Sover and rastores the input buffer usad for or mot.

inpuf of the ¢ digit year. Also odjusts the dafault sniry

so that it will parse proparly in the agpointment check

routtna.
Inputr (BIN) Input; (BIN)

HES Yaor of cantury (BCD digits)
1] Cantury (BCD digits)

Gutput {include F-Reg, Z-Flag, C-Flag if periinent):

RI2/47 ASCIT 2 digit yeor

Routinas

Colled:

GETrLHX, GEITEN, RSTBUF, SAVBUF.

Stack depth R6 {max}:

Calls #o Lrror routines (include error mwosber ond reasen):

Foutines Called:

Stack depth R6 (max}; O

Output (include E-Reg, 2-Flag, C-Flag if partinsnt):
E=1 iff the yaar iz a leop year; ¢ otherwisae.

Calls to Error routines {include error nuwnber and raasen):

Notes: Notar:
Rag: x = volatile Status: k12 stach: Rag: x = volatile Status: RI2 stack:

. + + + * e + + ——— * +
f (12314567 ] bin |out| Legend | | | 13 (o123 14567 | 1 |in |out] Legand | | Entry | Exit |
R Do [ . . > - + B +* LR +
R0 | =x| xx| jHode| b | x | &-BCB | | | ] taae | ] ] \Moda| B | & ] &-BCD | | t |
1&10] | | £ | =1 [ I ) IR10| I £ | o | B-BIN | | I I
|R28 |xx | [ =1 [ ' I |#20] | =l 12RE | | x | di-énpue] | 1 ]
|R3e} | | I =1 [ I 1 |R3a] | | I =1 11 | i
|réo| looce] | i | {Re0 [ I ] |
sl 1| b i | {gsel 1 | | ! I
|Roe | | * t | | |rsed [ i€ | | |
1770} 1 i | BANDI Callad: [ 1 | 1870 [ i I } |
R »- — + - e B el S o B e b emmmmmm e b +
Routina: LPYEAR Routinar HIRDE
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Fila: KR/ PS¢
Author: MK

Dascription:r  Sets BCD doy, hour, ond minute and second to Hhair
towsst possible values, 1, 0, 0, ond & respectively.

Input; (BI¥ or BCD)

Output {include E-Reg, z—n..,, 2 ~Flag if portinant):
kb3 mum day

R62
Rb1 ¢, minimun minutes
RBO 0, minimm saeconds

Routines Called:

Stack depth R6 (max): &

Calis to Error routines (inclede error :;lmbcr and reason}:

Motas:  Sea MINYY, MINMM, HINRN, and HINHK also.

Reg: x = volatile Status: R12 stoch:

B L oL - 4 demmmmm—mmeee e mm——— e +
1 |0123|#567| ] {tn |out| Zagend | | Entry 1 1
e femm Tl Sttt SETT EESa R e ~t
180 F 1 1 |tode| | | d-BCD | | ] ]
|&10} | ] £ 1 | te-Br¥ | | | 1
lgep 1| ipre || GO} i-input| | | {
(Ll 1 | |ARP | I [ i |
|R46 ! | | | i {
|as0} i | I ROWISH Readad: x| | | i
|60 foceo | [ #mmmmmmmmm + | | i
|R78| i | ] NANDI Called: 1| i 1
Frmmpmm = P———

Routine: MNINDP

Fila: KR/PS4
Author: ME
Description; Sets BCD day, hour, and minuts and secend io thair

Lowast possibla values, 1, @, 0, ond ¢ respactively.

Tnput: {BIN or B(D)

Output (include E-Reg, Z-Flag, £-Flag if partinent):
REZ 1, minimon day

. @, minimum hour
A61 ¢, minimum minutes
R6C ¢, minimum saconds

Routines Called:

Stack dapth RS (max): [

Calls to Error routines (include srror numbar and reason):

Notes: Sae MINYY, HINMM, MINNH, and MIN®N alze.

Reg.- x = volatile Status; R1Z stack:
- + R e T bt s mm
| 10123”56?] ] |in |nut| Legand | | Entry [ Fxid ]
[EECt S e EEEE B et & 4 4=
|Ra | [ { |Moda] | | &-BCD | | 1 |
|R1e] i e L} | b-ar | | |
|R2o | § 1 IDRP | | 60| i- "‘P“fl | | |
|R30| 1 | larp |1 | | I 1
I#da| ! | Fmmmmmm e | 1 1
[&se| I | | ROMIEB Maede | I 4
160 [ooo0] | 4em-eonone- | i 1
1a7e| 1 | | HANDI Called: Pl i |
. ’ U b b + +

Routina: MINHK
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File: XR/PS4
Author! Hy

Dascription:  Sets BED hour, and minute and second to Hhair
Lowest pessible values, 0, 0, and 0 raspectively.

Input: (BIR or BCD)

Output (incliude £- Ray, Z-Flog, C-Flag if partinant):

R62 @, minfmum hour
p51 ¢, minimwm minutes
neo 0, minimm seconds

Routines Collad:

Stack depth B6 (max): a

Calls to Error routines (include arter nimbiér and rearowr):

Kotes: See MINYY, MIWMM, HINDD, ond MINMF also.

Stotus:
B e e e BT

Reg: x = valatile
B et L Y
{ 0123|4567}

BI2 stack:

| B-BIN |

i i s e e e e e e

Routine: MINMM

Fitar KR/PSe

Author: MR

Daseription:  Sets BCD month, doay, hour, minute, and second
jJialds to thei{r lowest possible values, I, 1, 0, @, 8
respectively.

Input: {BIN or BCD)

Output (includa E-feg, 2-Flag, C-Flag if pertinent):
R » minimum month

RE3 1, minimun doy
Re2 £, mintmum hour
RET - ¢, minimum minutes
R&0 0, minitmum saconds

Routines Called:

Stack dapth B6 (max): ¢

Calls to Error routines (includa srror numbar ond remson):

Hotes: Sea MINYY, MINMK, MINAX, and MINDD also.

Status:

Reg: x = volah’le R12 stack:

e —t B
| \o1z7 a5 | Exit i
I S -+
Be | 1 | |tede] | | d-BCD | | 1 1
7Y T N N A = { i
iReo| i 1 [pEp ] | 6of i-input| | i |
o] 4 | lame | 0 ) i 1 i
L2 T R SO i i
|Bse| | } | ROMISE Meeded: x | | i |
|REG |ooco |0 1 + | | |
\wrel 1 | Ravz Callad: 1 | |
A mm + + = +

Routine: MINHR
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Fila: KR/ ESY

Author: MK

Description:  Sets BCD minute, and second
fields to thair lowest possible valuas, 0, 0
respectively.

Input: (BIR or BCP)

Out-put (mctudc E-RIg,

RGG

2, minimum minutes
l?, minimum reconds

Routines Colled:

Stack depth R6 (max): [

Calls te Error routines {vnclude error nunber and reason):

Z-Flag, C-Flog if partinant):

File: KR/FS4

Author: HE

raspectively.

Trput: {BIR or BCD)

R65 mo yaar
g mum month
e om

Re2 mum hour
R&1 mon minutay
RE0 0, minimm seconds

Routines Colled:

Stack dapth BE (max): [

Output (inctuds E-Rag, 2-Flog, C-Flag if pertinant):

Calls to Ercer routinas {includs arror number and rsasen):

Description:  Saty BCD year, month, hour, minute, and second
feialds to thair lowast po:nbh values, ¢, 1, 1, 0, 0,

(PAC.

Hotas: Sze HINYY, MINHH, HINHN, and MINDD alss. Notas: See MINYY, MINMM, MIRHN, and MINDD also.
Rag: x = volatile Status: R12 stack: Keg: x = volatile Stahu-. Ri12 stack:
R R e P DR S + b A At e m oo B el s e am—d
t {0123 | 4567 | 1 |ln |out| Lagend | | Entry | |02123 |9567 | I ||n |ou.tl tagend | | IEntry | Exid |
Py SRR DL —- -4 e el il P P mm e AR S + +
L | |#ode] | | d-BCP | | |Ao | I | i?lodll | I d-BD || | |
|R10| i | I1£ | | &8¢ | | |R16] I | 1€ || b-Baw | | |
[R2o| 1 I 108 | | 62 I i-vnput| | {Rec| ] H [Frli | | ﬂﬂ| |—|npuf| | [}
|R3o] | | 148p | | [ |R30| 1 I IM'P [ 1 1 |
fggof | | - by | T T T T e LINLI 1 I
aseb || 1 nowss Neadad: x| | lmsey || | ROMISB Neaded: = | | | |
|R62 oo | | e + | [R60{ogae oo | . | | |
1wrel 1| | RanD Called: 1 Iwel 1| | HAWDI Called: 1) | |
- + * B at et ] + + 4+ ————e "
Routine: MHINYY Routine: NURPCK
Fila: KR/PSY Fila: KR/P54
Author: MK Author: MY
Pascription: Hoves the note field from its pozition in an Dascription: Reschedules a rapeating opointment.
ancoded appointment to its pesition in o dacoded
appointment within tha input buffer.
Tnput: (BIN) Input: {BI¥KF)

cinput buffers

Qutput (include E-Reg, Z-Flag, C-Flog if pertinent):
cinput buffar>

Routines Colled:

movad to JNP+26.

Stack depth R6 {max): 0

Cails to Error routines {incinde arror nuwnber and reasen):

Encodad appoinimant

Boutines Callad:

Stack depth R6 (max):

Output {include E-Rag, 2-Flag, C-Floy if partinent):
Encoded oppeintmant with the note fizld <APFT fila» Appointmant rescheduled

Calls to Frror routingr (include wrror nunber ond rearen):

Notas: RPTADY will attempt to raschedula on appointmant
16 times. That is, if 16 * repaat_intervel added to the
timz of the gppointment cragtes an appointment that iy

R32/37 Pointar to a repeating oppintment to ba rescheduled

APFND', DCCLOK, DCDAY, ENCLOX, GEICLK, GETTD, MOVE, STALRM

HNotes: still past due, then the routing will give up and

set ths eppointment to the currant time.
Rag: x = volatile Status: R12 stack: Reg: x = volatile Stafus: R1Z stack:
v--- + - B it B el + e S - O + +
1 IDIZJIGSGTE H |tr |out| Lugand | | Entry | Exdt | ] |012.‘!|455?| | lin |out| Legend | | Entry | E’xd‘ |
B e o e e e + +* ’ * el R $osmmm e ——mm
1Re I ] 1 {Mode| B | | d-BCD | | | 1 |Ro | xx| l‘ll |Mode| & | x | d-BCD |} i |
{R10] I | £ | o2k | | | | R12) | | IE | |=| %818 | | { |
|20y = | 1 |bRP | 73} di-input] | | | |R2olxx | x| |oRE | | = | i-inputf | { |
1830} 1 1 =} [ | | R0 =x| | lare | | x| [ | |
|Re0] | 1 | | | |R40 {x xx|xxex| #om e + | |
1R501 I 1 | | | |RS0|x  xfxxxx]| | ROMISD Waaded: x | | i t
{A60] | 1 | | | | AE0 |xxzx |xxxe | #mm e e ¢ | ]
|R701  xfxxax] | | ] | R70 |xxxx | xxxx | | XANDI Colled: Vo | ¥
L e L * + LR et bt 4 P e —————— I i Prmm e ——————— +*
Routine: RPTADI Routine: RPTINP
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Fila: KR/ PS4
Author: MK

Dascription: Irputs ond encodes the rapect spacification for a
repeating appointmant (type H or A.)

Input: (BIN)

OQuiput (include E-Reg, Z-Flag, C-Flag if partinsnt):
E-rag ¢ if repect field ancoded corractly
1 if repaat field encoded incorractly
REI /97 Encoded repeat field, if E=0.

Routinks Called:
DAYCRK, GETLNK, GLITEN, MILT®®, FUMCHK, RSTBUF, SAVBUT,
ToBIN2.

Stack depth Rb (wmax):

Calls ¢o Error routines (inciude arror nuwmber and reason):

Notes:

Reg: x = volatile Status: R12 stack:

P 10123|9567| | {in {out| Lagand { | Entry | Exit |
. PO H s
tao | [ |Hods] b 1 x | dBCD | | I |
1810 1 i IE | lefb-BIN | | I |
lR2oixse | | {pAP | | x { i-inpue| | i |
|73e| ] ] {aRP | | x| [ | |
[#e0]  oloccol + | t |
|R50| | xxxi \ ROMISE Neadad: x | | 1 |
1768 ] ] i * b i I
lare} 1 | f f I

{ HANDI Called: |

Routine: TINCHK

Fila: NA/Ps¢
Author: MK
Description:  Chacks and convarts an ASCII tims field of an APPT

antry to BCD 24 hour mode.

Inpué' (BIN}
R0 /07 ASCIT time field from appointwant antry

Dut'puf (m:!u.d- E-Rag, 2-Flug, C-Flag if partinent)s
BLD hour or FF if default
m BCD minute or FF if dafault
R¢5 0 saconds or FF sf dofault

Routines Called:
RUMCRK

Stack dapth RE (max);

Calls to Error routinas {includs arror number and reason):

Notes:

Reg: x = volatile Statu.r: AI2 stach:

B T Sy + * +

I 101239567 ] ||n |cut| Legand | | Entry | Exit {
# -+ + + + +
1RO | | 1 |Hode| & | | d-B22 | | 1 1
|r10} | £ | &8I | | | i
|R20 jxxxe |xxxx]| |BRP | | = | i-énput| | | ]
[R30] | 1 lare | 1= | [ ] i i
|R#0{4iii|ibbb] + ¢ | I {
|Rs0 ] 3 | | ROMISE Neaded: = | | | 1
1R60 | | | + 1 |
|r70{ | i { HANDI Collud: 11 i I

Routine: ACREAT

144

Fila: KR/PS5
Author: MK

Description:  Opans already existing or creates an appointment
file with the none “APFT " and typa TYAPPT. Seilt up
the start ond and of crointmant file pointers end the
current appointment potater.

Input: (Bin}
Output ({include E-Reg, 2-Flog, C-Flag if psrtinant):
E-Reg E=] if tntufficient mamory to craate
Jile; 0 otherunse
Hie/31 Start of appointment fsila pionter
R32/33 Current oppointmant file pointer (some ar start)}
RIL/IS End of apointment file pointer

Routines Catled:
FCREAT, FOPEN

Stack depth B6 (mox):

Calls to Error routines (inciude error number and recsan):

Notes: ACPEN is on entry point within ACREAT,

Feg: x = volotile Etatus: R12 stock:

: . PR - S
1 [e123|4567 | H |in |out| Lagand t | Entry ]
120 | ] | JHode| & | x | &-BCD | | §
fmof | | ME | o |bEm | | 1
|Reoxx | ] |BRP | } x| s-inputi | i
B3¢ focao oo | jarp | | x | il 1
{40 |xxsx|xxxx| + | i
12501 | | RONISB Needad: = | | 1
[Ead] | | + | |
wral || | HANDT Catled: 1 i
P it il 3 Fmm # +

Routina: AGPEN

Fila: KR/PSS
Author: MK

Dascription: Opans elreody axisting appointment fila.
Does not ersate o non-existent appotntment fila.
Sets up appointmant file pointers.

Input: (BiN)

Outpuf (inciude E—R-g, 2-Flag, C-Flog if partinant):
E-Rag E=1 if ¢ doas not exist;
0 ctherwise
RYO/31 Start of appointmant file pionter
R32/33 Currant oppainiment fila pointer (tams as ttart)
R33/35 End of opointmant file pointer

Routinas Callad:
FOPER

Stack dapth B6 (max}:

Coalls to Error routingr (include arror number and raaron):

Notas: AOPER is an aniry point within ACREAT.

Reg: x = volatile Ftotuz: Ri2 stack:

e rmfemnnaead #

] [o123 14567} 1 |out| Legend | | Entry | Exid
tae | | |Model b | = | 4-BCP |

tazo] | E bo|s-87¥ |

fR2a|xx | {PRP | I x| s—input

|30 | ooee oo MRP 1 §x|

R0 | xxxx|xzxx

LR | RONJISD Neaded: x
{Ree| ] | Fermememeeemeeeecaeees +
{R70] { | Haupl Cotled: i

JF Q.. S
& r—————— e

Routine: ADPER’
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File: KR/PSS
Author; MK

Dascription: Opens a file and sats up pointers te the
start and end of the file.

Input: {BIN) .
Nome of file ¥o open

Reose7
Output {include F-Rag, 2-Flog, (-Flag if partinent):
£-Rag E=1 if Iila does not sxist;
¢ otherwira
R30/32 Start of file pointer
RI2/II Start of fils pointer
B34/38 End of file pointer

Routines Called:
FOPER

Stack depth RS (max):

talls to Error routines {include arror nwnber and reason):

MNotes: AOPER* ts an antry point within ACREAT.

File: &R/PSS

Author: MK
Dascription: Exocutss tone patterns for the olarms of
appointments.

Frput: (BIN}
R2t
Output {include E-Reg, Z-Flay, C-Flag if partinent):

Routings Callad:
BEEPER, STCOMP, STOP?

Stack dapth RE (max):

Colls to Error routines (includa error monber and raaron):

Notes:

Encodsd alarm byte (low digit {r the olarm mumber)

Reg: x = volotile Stotus: P12 ztack: Reg: x = uutaﬂlo Statur: R12 stack:
+ - +-- + - mhrarrree—$  pmmmmmm—— o ademrmam—ar
1 101234567 | Iin jout| Lagand | | Entry { Exit f ] |0123|1557| | lin |out]| Legend | | Entry | Exit t
T al it 4 b + -- dmmmmm + domd ¢ P LTSS +
Ao | ] ] ftode| & | x | d-BCD | | 1 | a2 | x| i |Hoda| & | | d-BCB | | ] i
el 11 Qe 1 lolb-BN || | I o] 11 IE 1 [={s-am | | I |
|R20|xx | [ \oRe | | = | t-input] | | | |R2ojxxxx| 1| |ore | | x | i-input| | i ]
{R3e]occo]ee | lakp | | x| | | i 1830] I ] IM‘P I =] | | |
|ReG Eidifidii| { | i |R40 | xxxx fxryx] ¢--mmmmeememc—e—e——eee + | | |
[Rse| | ] | ROMISB Naeded: x | | | | 1850 1 | E ROMISH andcd. = } | | |
I T B ¢ | | Iwol || . | |
1870] 1 | | RARDI Calla [ | | |R70| [ | | RAWDI Cauld [ | |
+ * L #mm * + wmbm— i -~ » +
Routine: ALBEEP
Routine: APPROC
Fila: KR/PSE Fila: ¥R/P55
Author: MK Author: HE
Description:  Processes pending appointments. Sets up the note Description: Foads registars with pointers to the start
of o pending oppointment for displey or oxecution s a BASIC and end of a fila,
statement, If a panding appointmant has no nota fiald than
the file €5 searchad for enothar panding appeintrant.
Input: (BiN) Input: (BIN)}
R30/31 Pointar to directory for o file
Output {include E-Ray, 2-Flug, C-Flog if partinent): Output ({inciude E-Rag, 2-Flag, (-Flag if partinent):
E-Fag E<0 if procaszing due uc:ardmg to contents RI0/31 Start of fite
of R25; E=I if no procersing due. R32/33 Also start of file
R25 Tcrnrmato.r Jor nate field processing {0 if R34/35 End of filae + 1
no procasiing due.)
Routines Colled: Routinas Catlaed:
ACPEW, APSTAT, APTDEL, APTRIG, HANDIG, PRROTE
Stoch depth R6 (max): Stack dapth RE fmax)s
Colls to Frror rouktinas {includa arrer number and raason): Calls to Error routines {include arror nunber and recson):
Nates: HANDIO callad with the V.APRC svant. Kotas:
Reg: x = volatile Status: R12 stack: Reg: r = volatile Status: Rie stack:
P oLt * o ———— —— s i o o ] + o+ + +
] |e123 14567 | 1 |in |oeut| Zagand | | Entry | Exit ] | |0123 |9567 | i |in |out] Lagend | | Entry 1 Exit ]
- * - P PO -
[ae | xx] I { 1Ro | | | | | |
18101 1 | i 1R12] | | | | |
1720 | ox| 1 |#2a | ! | I | |
|R30 |axxxfxx | | |B30] | i I 1 l
|40 faxxaxx {xxxx | | |Rd0 | | 1 ] | ]
[ Licidl | | aso| | ] 1 | i
R} | | I Ll | | ] 1 1
1872 | ] |R?7e| i i l NANDI Colled: 1t | |
P e - + — PR - +
Routina; APSTAT
Routsne: APPTRS

HP-75 Description and Entry Points
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File: &R{PSS
Author: MK

Dascription: Returns stotus information regarding the current
appointrent. Returns the size, the encoded alarm dyte,
whether or not the oppointment has been triggered, and
whether or not tha appeintmant har been acknowledged.

Tnput:
RJZNJ‘ Pointar to the curent oppointmant

Output (include E-Reg, Z-Flag, C-Flog if partinent):
R2/3 Size of the currant cppointment
Rz7 Incodad alarm byte from current appointment
E-Reg Izl if apointmant iy triggered; 1 othearvise
CY-Flag high tff appoinfmant acknowledged
DRP 2 (This (s urad elsevhere in the pocket

secratary code.)
Routines Colled:

Stack dapth RG (max): &

Calls to Error routines (includs -trar.nmécr and reazon);

Fila: KR/PSS
Author: HX
Daseription:  Acknawledges tha current appeintment. Raturns without

acknowledging if the appointment isr alrsedy acknowledged or har
not yet bean triggerad. Sats the MSB of tha siae byte in tha
appointment. Reschedules type A appointments. Satr currant
appointment pointer of the sldest dua appeiniment, if any exist,
€laers the appeintment annuynciator and PFIDST if thara sre ne
Jurther dug appornimants.
Input:
A3o/31 Peinter te stort of oppointmant Jile
Pointar to opoinimant to acknouwledye
R34/35 Pointer to end of appointment file 1,
Output (include E-Rag, Z-Flag, C-Fiag if partinent):
Azsuming appumtmant wvas ecknowledged:
M5B of zize byta of acknowledged appointmant is set
RIZ2/33 2f thers are furthar due appointments,
a pointar to ancther next dua oppointmant;
othervise o pointer to the ocknowladgad
sppointment,
cappointment annunciators (leared
PSIOST Claarad, such that the templote is displayed
by the next command entry,
Routines Callad:
ANN,A-, APSTAT, FANDIG, RFTADJ
Stack dapth RE (max):

Calls to Error routines {include srror nwmber and reason):

146

Notas:

Notas:

HANDIO call 15 with avant V.RACK.
Regr x = volatila Status: R12 stack:
[P N S —) el e + + e + + FReg: x = volatile Stafus: RiZ stack:
1 |e123 4567 | ] lvn Jout| Legand | | ZEntry | Exit i * + p———— *
b et e ] D A e 4 b Powmm e + { |0123 |4587 | | lin Iauti Lageud | | Entry | Exct |
182 | =xx| 1 |#oda] b | | d&-Bcp | | | i o f e * -+ *
1R70| | IE | lob88 | | | ] Ro | xx| | |Hodel & | | 4-BCD | | | |
|8ze] [ |DRP | 2] éinput] | ! | |A10] l I JE 1 | x]b-BIF | | | |
|7ae| 1 | |are I 321 [ | | |h2o| [ [pRe | | x | i-input| | | |
[ELg 1 | e + | l |R30|éibbfii | lase | | x| | f |
|Rse| 1 i | ROHISB Naaded: x {1 | { |Réo| I | e e + | | |
1250] 11 + | I I [Rse| ) | ; ROMISE Neaded: x | | [ |
1are| | | | BAMDI Catlad: [} ] i |m6a | 1 | e + | I |
' B ———— + + (Erddl ] { i HAWDY Called: x [ | 1 |

B v S + > +
Routine: APTACK

Routine: APTHAG
Fita: KR/PSS Fila: KR/PSS
Author: HX Author: WK
Dascription: Mergas the scratch appoiniment file into the pocket Dascription:

secretary’s appeintment file. Handles the case where sither
the scrotch fvla or the APPT fila doas not axist and does
not transfer duplicate appointments. The scretch file it
daleted ofter the marge.

Fnput: (BIR}
{APFiLo] Hama of oppointmgnt scroteh file
TAPFILE} None of appointment file

Output (include F-Reyg, 2-Flag, C-Flag i(f pertinant):
APPT file~ Merged contents of scratch fila and
oppointmant fila
“seratch fila: purgad

Routines Called:
AOFEN, AOPEN', APDEL", APTGET, APTEND, APTINS,
AITN?, BLIMP, DMPCRK, ERROR, FOPAC?, FPURGE, FRERAM
Btack depth B6 (max):

Calls +o Error roudinet {inciuvde arror nunber and regason):
Error 68 vf scrotch file is on involid file type.

Notes:

|R40 | xxxx |xxxx |
VR3O | xxxx |xxxx |

feg: x = velatile Stotus: R12 stack:
PR - I
i J012314567 | 1 lin lout| Lagand | | Entry | Exit |
B T T P 3 -
|ae | axi | |Moda| b | = | d-BCP | |
1mo| I= 1 I£ I x| 6B | |
leals | 4 lomP | | x| i-inpue| |
a2o| i lare | | x| I
|
|
|

jmmet | ] |:mrm Colled: x|

APTRIG

Acutinar

Performs the necessory totks assocvated with an oppointmant
intarrupt datactad by CHPCHK.

Input: (BIN)

Ouiput (include [-Reg, 2-Flag, C-Flag if pertinent):
€Al past due appointménts have been triggarad?
cComparator is set for nezt pending oppointmant>
cStatur and annunciator set for dut appointments

Routines Callead: .
ALBEEP, ANN.A+, AONOF?, APTACK, GETCLK, NKTAPT, STALAM, STOP?

Stack depth R6 {max): ?

Calls to Error routines ({ncluds arzor number and racson):

Motas:
Genarates a RANDIV call with the aevent V.ATRG

Rag: x = volatile Status: R12 stack:

B T e L e i f L. + T +

3 |0123 19567 lout| Legend | | Enmtry | Exit |

B i et tatatatat d [P Fmmmfmnrmrna—d  #

JA0 |xxxx| } |Hode[ b | x | a-BCB | | 1 ]

il i I 1E ] = |8-BI¢ | | | |

tR2e| { =x} |BRP | | x | ¢~enput] | |

[R3e0| i | lap x| 11 |

1Rde) x| | + | | |
| | i | |
1 | | | |
1 | | | |
+ 3 *

Routine: STALRH
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Fila: KRIPSS
Author: MK
Description:  Sats up the appointment comparator table entry with

the currently panding appeintment. If OFF ALARM has been
executed than returns with out setting up an appointwant.

Input: {BIN)
PSSTAT Bit #2 = 1 indicates thot oppointmanis Aavs
bean turned off via OFF ALARM.

OQutput {include E-Reg, Z-Flag, C-Flag if partinent):
Comparator set up with pending appointmant

Routines Called:
CHMPENT, EVIL, NHTAPT

Stack depth R6 (max):

Colls to Error routinas (include arror monber ond reczon):

Notes:
EVIL saves ragisters 27-57.

File: KR/ESS
Author: M ’

Dascription:
Runtime code for ALABM onfoff.

)
R12 stack 1 byte; olarm on if volus iz I, olorm

off if value 48 0.

Gutput (inctude E-Reg, 2-Flag, C-Flag +f pertinant}r
PSSTAT Bit #2 = 1 iy axecuting ALARN OFF.

FRoutines Calladr
OFALRM, STALAM

Stack dapth RB6 {max):

Calls to Error routines (includs arror nwmber ond reason);:

Notes:

Feg: x = volatile Status: R12 3tack: Reg: x = volatils Status: A12 stack:

- - - + + -+ + +- -- +
| {0127 [4567 | | |t Jouk} Legand | | Entry | Exit | | Je123 j4567 | 1 {in jovt| Lagend | | Entry | Exit |
N at CLETT T aal Sa o FR + . et . *
W jzx || j I I o x| {  MMeda| b | | dBD | | i I
|A10] | I 1 | | R0 i i £ | |x|3-BI | | i |
weol || [ i I kol | ] DR | | = | i-input| | I I
ol 1| | i i fmol | 1 M| x| il I I
|Ree] | | . | I 1Re0] I | + | | |
|Rse| 1 ] | | ] {R50| 1 | { RGHISB Neadad: x| | | |
|R6e| 1 | + | I 1RE0] | | b + | | |
|1A70] | | | t | 1r7o] | | | HAWDI Called: x| | | |

" ’ H ‘ ¢ - ¢ -
Routine: OFALEM
Routina: ALARM.
File: NR/FS5 Fila: KR/PSS
Author: HE Author: MR
Pascription:  Disables the oppoiniment antry in the comparatoer Description: Processes an alarm pattern in responsa to a
tables, prevanting oppointmants from triggervng ragardless continuous alarm intarrupt.
of the appointmant fila.
Tnput: (BIR) Fnput: (BIN)
[CHALRM] Coninuous alarm number (0 to dischle continucus
alarm}
Output (vnclude F-Rag, Z-Flag, C-Flag if periinant): Output (include F-Rag, 2-Flag, C-Flag i{f pertinant):
cComparator fobla entyr for appotntments- Continous alorm 15 disabled if CHALRM was ¢, else the
disabled alarm pattern corresponding to the olarm numbar in CNALRM
18 soundad.
Houtines Called: STACHP Routinas Callad:
ALBEEP, CHPENT
Stack depth R6 fmax): Stack depth RE (max):
Calls to Error voutines {include error nunber and reasen): Calls to Error routinas (include error numbar and reasen):
Hotes: Notas:
volotile Stotus: RI2 stack: Fag: x = volotile Statur: RI2 stack:
e o f e ST R ’ P +
1612319567 | | }in Jout]| Legand | | Entry | 1 { {e123 | #56F | | |in Jout{ Legand { | Eniry | Exid t
P SR Aemme - —— ———— B e S *——
1} |Medeld | b|dBep | | i I e § 1| ] ] i
|1 £ | | |b-Bm | | | I jerel 1| i i 1
I | 1RP | [ = } i-input| | i | |meof ] x| i i |
| I lagp | -} = | 1 i ] |R3ot | i i |
{A90 |xxxx |rxxx} + i | 1 | 540 | axxx fxxxx | i i |
{psa| | | i ] i |ase] | | I |
{Fe0] I 1 + 1 i | Rl 1 | i | |
|k7e] | 1 | RARBI Colled: [ i 1 Ir7at | | | | |
.- ) ¢ e - — o + + - *

Routina: CNTRIG

Routina: GEICLK
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Fila: KR/PSS
Author: M

Description:  Getxr the binary volue of the current tima, in seconds
from 00:00:00 on I-Jan-0000. TMBASE and the contants of the
real time clock are used.

Input: {BIN)
«THBASE» ' Contains tha time ot vhick the clock was Lart
claored, in saconds Jrom 00:00:00 on 1-Jan-0000.
«RFCSB>  Contains the tima since the clock wer lart sed
Output (include E-Rag, I-Flag, C-Flag if pertinent):
Re0/ T Current tima in binary seconds since 00:00:00 on
1-Jon-0060.
DRP 2

Routines Colled:

Stock dapth B6 {max): 1]

Calls to Error routines {(inclede error number and reason);

Notes:

Stotus: R12 stack:

L et ST e ] + - + 4+ *

+
1 1012314567 | } fin Ioutl Lagend | | Entry | Exit |

e e e et e M v
ire | | | Eﬂodtl 51 )d-Bo | | | |
jRro| 1 | I ) b-Bw o | I
|k2e] [ IW?P I | #2] i-input| | } f
L . N o ] i
| R0 coco|ovoo} + | 1
rea | 1 | ROMISB Moaded: = | | t 1
LS I N i i i
|Rro{ i 1 | WARDI Collad: 11 1 1
B s o + > + "

Boutine: GETTD

Fitar XR/PSS
Author: MK

Dascription:
Jormat,
Input: (BIN}
«FTMBASE> The time at which ths clock wos lost clsared, in
seconds from 00:00:00 on I-Jan-0000.

Gats the current +ime ond dats in a ptandard BID

“RTCSB»  Fima rince the clock wos lart set.
Gutput {include I-Reg, 2-Flag, C-Flag if pertinsht):

Re? ] \

Ri5 ¢entury Y

A5 year

Ris wonth \ BLH data

A3 day I

Re2 hour /

ReX minuta /!

Rec sacond /
Routines Callad:

DCCLOR, GETCIR
Stack depth RO (max):

Calls to Irror routines {includs srror mobar and reascn):

Notes: Does nothing othar than call CETCLE and DCCLOK.

Reg: x = vol’.atl’l’—: Status: RIZ rtack:

L S + O ! ST e -+ " +
] ]0123]#557” i lin |out| Laegand | | Entry | Exie i
Pt SRR SR + + + +
|re | | | |#ode] | | 2-BED | | ] |
|R10] | 1 IE {1 | |%B¥ | | | i
|meo| | 1 jprp | 1 | d-input] | | {
|R3e| t 1 lare { | 11 | §
Ree| || + | i 1
{mse| } 1 | ROMISE Neadad: = | | 1 |
160 | I | + + 1 |
wrel b | | FARDI Called: 11 | |
[P T . . H H

Routina: HILTGD

148

File: KR/PSS
Author: MK

Dascription: Special purpose multiply routine.

Multiplies a 3
byte binary number by 60.

Input: (BIN or BCD)
RAS /47 Number to multiply

Output inclvde E-Rag, Z-Flag, €-Flog if pertinent):
(BIN)
R45/47

Rumber sultipliad
Routines Called:

Stack dapth B6 (mox]): 0

€olls to Error routines (include srror number and teason):

Hotes:

Rag: x = volatils Status: RI2 stack:
L e T o + L P —————— +
] 0123 ) 4567} 1 lin Iont] Lagand | | Entry | Exed 1
‘ - -+
L | ] |#oda] | B | d-BCD | ] |
|B10] | 1 12 1 1 ]8R g 1 |
Lzl | | |prP } | #5) i-input] | 1 i
[Lad! | ] IA-RP I 1851 11 1 |
|Rec| | Bbb]  #emmmeme—eme e + | [ |
|A50} { x¥x] | ROMISD Nanded: = | | [ |
|pe0| [ | | i |
\R70} i 1 | KARDI Collad: 1 H |
¢ -— ——
Routine: NXTAPT

File: KR/PSS
Author: HE
Dascription: Finds and returas status for the nexi appoinbmant fthat

will go off. Opens the appointmant Jile if it can. Finds the
aarliest cppointmant in tha file that hos not triggered.
Input: (BIN)

Output (include E-Rug, 2-Flag, C£-Flag if partinent):
I} there are no untriggersd appointmants:
k>0

If thare is on untriggered appoiniments:

E=9

R30/31 Address of the start of tha appoinimant file
RI4/38 Addrass of the end of the appointmant file
RI2/33 Address of the naxt appointment to trigger
R27 Encodad alorm byte for this appoinimant
R2/3 Size of this appointmant

Routings Callad:
AOFER, APSTAT.

Stack depth B6 (mex):

Calls to Error routinas {include error number and reason):

Motas:

Reg: x = volatile Stotus: R1Z2 stach:

Bl G L Rt EEEF EEREE + +
i 012219567 | 1 fin |nui| Lagead | | Entry { Ezie¢ |
[ + + + 4

1R | oo | {Mode | b | | &-BCD | | | |
mop 1 1 IE | o |bBIR [ | | |
{r2o] | el |pae | | x| s-input| | | |
|RIeYoooc|oo | [N 11 | |
|R40] | | | §
|r50{ | } i | i
|R6o| | I | [ i
[R70| | } ] FANDI Catled: P 3 1
d——— ‘ M + P ———a——w +
Routine: FPRNOTE
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Fila:

.Notasx:

A=

Author:

Frputs
3

Rag: x
B P

+
4 § 10323 [9567| I {tn |out| Legend | | Entry

KR{PSS
MR

Pascription:  Sets up processing of note field of o processing
appointment.

{BIN)
2/33 Pointer to procassing appoiniment

Output (tm:lud- E- ch, 2-Flag, (-Fiag if pertinant):

Terminater indicoting whot typs of proceszing
to be done: O for no note field, APNOTE

for displaying a note, APCHND for execution
of a BASTC command.

rinput bujffer>

Note to ba proceszad by EXEC code

Routines Called:
APTDSP, KOPY

Stack depth R6 (max}:

Calls to Error routines (include arror number and reqgson):

= volatila Status: R12 stack:

Exit

8o 1
|Ri0{

|#30|
|Réer|
|Rs6]
|R60|
B

|R20 |xxxx |x0

x | 4-BCD
b-BIN

| [
| BB I
| | i-input]
I =1 I

1

| ROHISE Noaded: =x

it o e e e e e

| I
| I
| |
[ I
| ]
| 1
i 1
fexxx]

x fax: | BANDI Colled: 1

S —
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1 Appoinfmant Mode
1

f ——— %
g
3
E
[
b o——

1.1 fvarviaw

The oappointment mede of HRongeroo iz ellowr the user to
enter, axomina, modify, eackaowladge, and delate oppointmentsz.
The appointment and time mancgemant code occupiaz gbout 6000
bytes of the Nangoroo mainframe softwore. The sofiwore structure
for the appoiniment mode uses sevaral components other thon the
code itself. Soma of thasa components are dedicoted to the
appointmtnt management code and some ore Racvily urad By other
parts of the Kongoroo system. Some of the wmajor softwore
components of the oppointmant moncgemant code dincluds tha
appointmant file, the pocket sscratory status byte (PSSTAT), the
real time clock (RIC}, the time base (THBASE), the input buffar,
and the pocket secretary 10 status byte (PSIOST).

This docwmant outilines the mojor componeats and opsrations
of the appoinbnent mode. I it intended Yo supplament the
documantolton providead with the oppeiniment moncgement code and
is not intended to provide a complate description in itsalf, but
ruther to bu used as an oppendix for the codc docuwmentotion. The
appcintment mods code and cods docwnantation §1 Listed tn the
Jollowing feles: KR/PS1, ER/PS2, KR/P53, KR/PS3, ERJPSS.

1.2 Time

Tima in  the pocket secretory can rafer to sither slopisd
time such os § doys or F262]I0400 saconds, or a porticular time
and dote guch as 11:43:22 AM on Septamber IZ, I967. The Jormar
cose is Joirly common in many of the routines ond most€ frequently
cccurs a3 some nuabar of zaconds. Anothar common unit of meosure
Jor alapsad time 1s B1.03I5IS62§5 micresecendr (27-14 saeconds)
whick 15 tha unit of the internal systam clock. Thess numbars
typically occur ot binary wvolwves ond ore converted to BED or
ASCII only for disploy purposss.

6:¢1 PH TIHU., 20 JULY, 1982
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Time ond date specifications within the apposniment mode are
usuelly specified as «ither ths number of seconds or ox the
number of 61.03515625 microseconds from wmidnight (AM} en Jonuary
¥ of tha year 0000. HNots, unlass statad othansise, 81.03515625
microseconds will Ba statad ar 61 microseconds throughout the
remaindar of this docwment, If the wnits are secends than the
valua will generally occupy fiva bytaz. If the wunits ere 61
microseconds, than tha valus will usually occupy saven byter.

1-2
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The Appointment File | CHAPTER 2
i

4 ——

2.1 Overview

The appointment {ile is where all the appoinimanits are kapt.
The file ix created, opensd, purged, ond initially occessed
through the stondard file monipulation routiner. The
appointments are kept in chronological order (bared con trigger
time) and in an encoded format (sea zection 2.3}. When the
appointment mode 15 executing, it will hawa openad ths
appointeant file and set up threa pointers identifying the file
bounds and currant appointmaent.

2.2 The Appoiniment Fila Pointers

The pointers for the appoinbtmant file arz set up by AOPEN or
ACREAT and ore gensrally kept in R3G/35 as follows:

R30/31  start of cppoinmant fils
RIC/IT  current appointment in display (usuelly)
R34/35 naxt byte after oppointment file

These pointers are usad by many rowtines in appovniment mode and
most routines that do not use #hem will not destroy their
contenis.

2.3 Tha Encoded Appoinimant

The oppoinbeants oare storad in  the oppointment file in on
encoded formot to conserva momory spoce. The encoded appointmant
consists of four fialds (five jJor a repecting oppointment). The
first field (siza byte) 13 one byte long ond contoing the
eppointmant tize ond appointmant acknowledged flag. The sacond

M $:01 PH TRY., 20 JULY, 1082
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Jiald (time fiald) ir fiva bytes long and contains tha tims that
the appointment {s et to go off. The third field {encodsd alam
byte) contains  the alarm type, alorm  nuwmbar, oppointment
¢riggered flag and an appointment procassing dun flag. If the
agpointrant {3 @ repaating appointment {this is known uvio the
antoded alarm  byte) thon the fourth field will 2a a  five byte
repsat specification field; if the appointwant iz not rapecting
then this field doas not exist. The lost field is the nota field
ond containg a note or BASIC commond assericted with the
appointmant.

Encoded Appoinimant Format

Repeating Appoinimant Non-repeating Appointwant

[ Size Byte [} Size Byts
1 1

2 Appointmant 2 Aypeintment
3 Time 3 Tima

4 Field ! Field

8 L

é Encoded Alarm Byte ]

? 7

& Appointmant ) Nota

9 Repeat @ Fiald
10 Specification 10
1 11

------ 32

12 13
13 Nota n
14 Field 15
15 16

16 17

2.4 Tha Size Byta

Tha first byte of the ancoded appointment is ths size byte
which contains €fwo pieces of informotion. The mib of the tima
byte (bit 7} iz the appointment acknowladgad flag, This Bit is
tat whan the appointmant is acknowledged (te« saction 7.1). Ths

6:01 PH IRU., 20 JULY, 1982
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ravan low order bityr of the size byle (bits 0-8) give the size
of the -encoded oppointmant. This velua varies due to thas
vartabla Zength note field and the axistence or nonaxistance of
the repsat field. Tha minimum size for an oppointmant 15 seven
bytas (no rapeot field ond no note). Tha marimom gize of an
oppointmant ix 81 bytesr: a rdpeating appointment with a 69 byte
note, including the note prompt.

2.5 The Appointment Time Field

Tha time fiald occupies tha 2ad through Oth byter of tha
ancaded oppointmant. Thix field contains e #0 bit positivs
integar that reprasents the number of seacondt from midnight (AM)
on Joanuary 1 of tha year 0000 to the time that the appoinimant
has been tef to go off. The minimwn valus for tha tima fiald 12
@ for an appoiniment 00:00 of 1/1/0000. The maximum wvalue for
the tima Jield s1 10000 yeors minus 1 second which aquals
215,569,519,999 second: (497968BIPF hex) for am  gppoiniment at
23:59:59 of 12/31/9999.

2.6 Thae Encodad Alarm Byte

The sevanth byls of the ancodsd gppaintmeant containr encoded
informetion giving the alerm type ond alarm number os  wail as
status flags describing the current state of tha appointmeant,
The oo most significant bits of the byts contarh the alorm type:
00 for normal appointments (typs M), 10 for on immadiately
repeating appointmant {type R), and 11 for I
repaot-at-ocknowledge appointmant fiyps A) (rae section ¢.2).
Yype 01 i3 wnused.

Bit 5 of tha gncoded alarm byte iz the alarm triggered fleg.
This bit 131 cleared when the aoppointment ¢r set up and i3 sed
whan the appoiniment ix triggored (swe chapter 7). Bit 4 of the
alarm byte is the processing due flag. This dit o5 initially
¢leared when the oappointmant 12 et up and 15 5ot whan tha
appoinimant triggars. Jt indicotezx that the oppoinbnant neseds fo
ba procassed (vae szection 7.2}, and iy cleoarad when tha
appoinimant Va1 processed.

The four low order bits of the ancoded alarm byte contain
the olarm number. This volue it o Dbinary nRwnber & ta 9
corrasponding to the nwosber antarad along with the alarm type

M 6:01 PH THU., 20 JULY, 1982
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vhen the oppointment war entersd (ses saction 4.3). The voluss
from 10 to 15 hava not baen implemented in thes bate machine but
could ba used by an snhancement ROM for some special purpose
applications.

2.7 The Appoiniment Repeat Spacificotion

If the appointment is of dype R or A (bit 7 of ancoded alam
byte set), than the 8th through 12th bytes of the ancodsd
appointment confain o rapeat specification consisting of threa
distinct paroneters. They datermine when a rapzating appointmant
is to ba rescheduled.

The first byte of the ropeat specification contains the
day-of-the-weak poraoeter, If this byte 5 =zare than tha
day-of-the-waak dafaults to a don't care condition and the
appoiatmant will rapeat ircatpsctiva of the day-of-the-waak. If
this Byte is not zerc then tha left digit contoing tha
day-of-tha-waek mondar:

1 for Saturday
2 for Sundoy
3 fer Monday
4 fJor Tuasday
& fJor Hednesdoy
6 fJar Thursday
7 Jor Friday

The right digit spacifies ony modifiars to the day-of-the-wmeck or
follows:

or a normel doy-of-wesk sprcification (i.s,, Mon)
or a particular neak (i.e., Ko

or o forward relative specification (i y Mor}
or a backward relotive specsfication (i.a., Mo-)

ALl other possibilitvar ore unused (note thet in the repaat
specification, the normal ond forward relotiva specificationt ara
treatad the some).

The second Byte of the repeat specification contain: tha
month porameter. This byte specifias how many months ars to ba
odded when the appointment s rescheduled. The omount of tima
that ix actually added depands on the current month; thus adding
one month #o o data in Janwary will odd 31 days, But adding a
month to a date in April will add 30 days. Thus odding one month
to Harch 31 will result in Moy 1. TAs parematar can be os imall
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as ¢ and as large as D9,

The third through fifth bytes of the repsat specification
contaih & himbér ©f sdconds spacifyirg the dayt, hours, end
minutes fiald. The minimon value for this field (¢ zaro {(for ¢
days, ¢ hours, and ¢ minufes). The maximem valus for this field
ts 8,915,080 teconds for O days, 099 hourt, and 99 minutss
(880BD4 hex).

2.8 The Note Field

In non-repaating appointmanis the note field starts ot the
eighth byte. In repeating appointments the fiald starts ot tha
thirteenth byte. Dus to the 96 character limit to the input, the
note field 75 Timited to o maximuom langth of B0 bytes, The
minimum Langth of the nota field ir zaro; thus the note Jield
doas not axist if no nete ix specified, If a note 75 specifiad
then the first character of the note fisld ix tha prompt
character ond Vs either a *#" 1f the nota }ield contoins a nots
to be displayed or i3 a "»" if the nots fisld contains o BASIC
command to be axacuted (ssa section 7.2}.
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3.1 Tha Pocket Sucretary Stotus Byte (PSSTAT)

Tha pocket sacretery status byta (PSSTAT) 1+ o veriable
storad Wn system mamory. The 8 bits of this byte contain aight
Jlogs thaot identify the siatus information partinent ¢o the
pockat secretaory. The msdb of this byta fhit 7} 5 the
oppointment dus flag. This flag iz set when an  appoiniment
triggers and iy reset when oll oppoiniment: Aave  baen
acknowledged.

Bit 8 of FPSSTAT contains the appointmant sntry mode flag.
If this flay §: elwar than the oppeintments are antersd in YEAR
mode. In YEAR mode the year fiald of tha date s not used and
tha appointment will be sat for zome 2ime in tha next 12 months.
If this flag is set, than the oppoinimentis are entersd in
EXTERDED mode., In EXTEWDED mods the ywar of tha appointmant can
be rat fo any time In the current tentury oF, if *' is entared,
tha yaar can be set to any valus from 0000 thorugh 9999,

Bit § of PSSTAr contains tha dats foermat flag. If thisr flog
ir claar, than the dates are entsred and disployed in
month/day/year format fwith / delimitars). If this flag ir sze¢,
then dates are entered ond ditplaoyed in doy'\month\year format
{with \ delimiters). In o similar mannar, it 4 of PSSTAT
contains téme format flag., If thiz flag ix clear, than
time-of-day information it displayad in 12 hour mods with an AN
er PM indicator. If this flog (s sat, thaen time-of-doy 1s
displayad in 24 hour mode with the AN or PH indicator baing
repioced with **,

Bit T of the status byte contains the time adjust decramant
flag. If this flag it elear, than oll internal corrections to
the time will be 1/# racond ‘ncremants. If this flag ir zet,
than all internal corrections #o the time will be I1/4 tecond
decramants. This fiog is usad gnd maintained by the FIME moda
softwara,

Bit 2 of PSSTAT ix the appoinbtmant disable flag. If this
fiag ix cleor, than tha appoiniments are snabled and operate

8:01 PH THV., 29 JULY, 1982
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normally; otherwise, f the flag s sat, the appeiatments have
bean dizabled. Hhen the appowntmants are  disabled, tha
arpointment mode will operate nomally axcept the comparetor
entrees will be dviabled ond  thus nc appointmant (nterrupts will
be allowed to eccur. Jn this state the appoinbments will not go
off «ven though the wser can s#ill creats, acknowledge, set,
delete, and adit oppointments 1n the usual manner. This flag is
controllied by the ALARM OF and ALARKM OFF commands in EDIT mode.

Bit 1 of PSSTAT contains the time exact flag. JIf the EXACT
time command has not baen axecuted, then this flag 11 cleear and
time corraction (t disablad. Exacuting an EXACT cormand in TIME
mode will saet this flag. Fxecuting o RESET time cormand will
clear this flag. This flag it wuted and maintained by the TINE
mode softwara.

The lsh PSSTAT is the time encblad flag. If this flag is
1at, then tha time display ir anabled and the clock i(nterrupts in
time mode will result in the display being updated. If this flag
is cleor, then clock interrupts 1n time mode are 1gnored This
flag allows tima commonds to diseble the time disploy while thay
use the display te dispiay information or ikput polues.

3.2 Tha Pocket Secretary IO Status Byte (PSIOST)

The Pochet Secrelary I0 Status Byte (PSIOST) containg
tamparary flagy whick are 522 up ond used in  appointment modq.
This byte is 1€t wp in temporary system memory sface (¥ haed not
be maintained outside of the oppointment moda. PSIOST contains
three flags with fire unused bits,

The msh of PSIOST (bik 7} conteins the display appaintment
flag. This fleg vs set up by the appointment commands and i1
possad to the command entry softwere. Ty this flag is set, then
the command eatry software will disploy the current appointmant
fpointed ot by RI2/IT); otherwira, the flog v2 c¢laar ond the
appointment tpmplate i3 ditployed. The flag is also urad by some
of tha commands that nsed 20 hnow whether or not an appointment
was in the desploy. At the (nitial ¢ntry info appsintment mods,
the flog 75 set if thare i1 a dus appeintmant to display;
otharnsise, (¢ 13 claored and the taemplate 13 displayed.

Bit & of FSIOST contains the template changed flag. Fhis
Jleg is cleorad prier to colling the IQ routine to input an
appeintmant command. The flag it set by the appeintman? énput
chack intarcept routing wheraver a charactar (s entared in the
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diaplay. This flag i+ checked by thore commands that need to
know if anything was actually entersd in the displaoy, fuch as the
oppointmant antry command which will 1gnore the input if no entry
wes made. This flag 12 nacassary since with the tamplate 10 it
i3 not possibla to distinguish what was in tha dirploy when tha
input routing wos called from whot war octually input,

The Isb of PSIOST {bit 0) tontoins the erronsous input flag.
This fleg is sat by a command thot detacts an arror. In addition
to satting the fleog, the command sets up the input Buffer as it
was antered and sets the desired curror addres:s tn R22/23. Whan
tha command entry software detects that the erroncous {nput flag
is sat, ¢ roports the srror (arror onnunciator and beep) ond
outputs the erronsous input buffer contents with tha cursor at
the specifiad position. Tha cormand entry will claar this flag.
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{ Alarm Fiaeld Spacijications CRAPTER ¢ |
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4.1 Introduction

The alarm field in the appoinbment specifier some of the
actions that are to ba tahen vhen the gppointment 15 triggerad or

procassed. Tha field consisis of two chaoracters. The first
charactar spccl s the oppointrént type, and the =sacond
character «s the olorm monbar. Tha oppointment type

spacifies éhc glrural disposition of tha appointmnt after is has
triggered (se¢ tection 6.1). The alarm number rpacifizs ths tone
pattern {if any) and wvhether or not the pottern will sound
continueusiy.

4.2 Appointmant Type

The appoinimaent type is specified fn  the aolarm field by one
of the characters ¥, A, or B correzponding te three diffarent

types of oppointments with itype N being the dafauldt. Type K
appointments are normal  appointoents, fype oppotntmenty
reschedule themseleves irmadiately when they go off, and type A

appoiniments are repeoting appointments that wait until thay are
acknowladged before thay will reschedule themselvas.

§.2.1 Typs N Appoiniments

Type N appeiniments are normal appointments whickh go through
tha normal process of triggering, processing tha note fiald, and
waiting to be acknowlfedged.  After being oehknowledged, type ¥
appointments ramoin  in the appointment file wshars they con be
examinad, aditted, or deleted 1a the normal mannar.
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4.2.2 Type R Appointments

Type R appointments are rapegting appoiniments and a3 such
have a repeot  intervol spacified whan they are entazed. HKhen a
type R oppointmant i1 triggered 1t will reschedule itrelf
irmediately by invoking the appointment ackrowledge softwars
which reschedules repeating oppointwants. Thus this appamtmnt
will not wait o be acknouledged and as tuch §¢ may be misrad if
the user isr not Jpresent vhen the appointment friggers. This
appeintment typs i3 nonetheless important for those app!t'cah'on:
where @ pracess naeds to bl schaduled at regular intarvals
without user interaction or in opplicotions Like o snocze olamm
where an alorm will sound at regular intervals until the
appeointment is removed. Processing of the appeintmant takes
place even 1 the appointment hos baean reschaduled.

4.2.3 Typs A Appointmants

Typs A sppoihtments are glse repacting appeintmenits with o
repaat- taterval spacifiod. A appointments trigger and are
processad in the normal mannar; howevar, when the appoinimant ir

acknowledgad the oppointment will rescheduln itzelf according te

the spacifiad interval. Processing will toke place normally
wvhether the appointment hes bean rescheduled or not. This type
of oppointment s3 drportont for those applications whars o

recurring avant must be brought to the attention of the user,
such a5 a reminder o the user ¥o take wmedicine o four hour
intervals or of meatingy that cccur ot 9:00 AN every Monday

2.2 Alcrm Nunbar

The alarm number is the second part of the alarm field.
This field contains a numbar from 0 o 8 and specifies what fif
any) tons patiern to sound and whethar or not to sound it
continuously.
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. the tone

4.2.1 Alarm fone Pattarns

atarm number {x which tons

patierns

Tha purpese of the
pattern to execuitae. Tharse are
aersaciatad with tha mumbar

fo spatify
six distinct tone
! through 6. Thesa six potterns
proceed from a innocuous Iittle baep of 1 te an oftention
grobbing string of rising and folling fones at 6, Spacifying ¢
as the alorm nember will result in a silent alesm (eanunciator
buf no tones). The alaorm nwmbars of 7, 8 and 9 are the some as
patterns of alorm nwonbars 2, € ond 6 respectively but
thase pattarns sound continucusly (see section 6.2.2). Using the
system command BEFP OFF to diseble the baeper will override all
of tha tone potierns axcept for number 6 fand 9) which will
eliays sound unless the oppotniments hove baan dizadlad; all
other olarms will be silanced (but oll othar processing will
still occur).

#.3.2 Continuous Alarme

Alarm nwnbars 7 through 9 will sef up centinuous olarms,
Khan o continkons alarm goes off, the appropriats fons patiarn £t
exscuted and the clorm sofiwars zefs up a special intarrupt that
goas off every 15 seconds and sounds the specifiad tone pattern.
This continues until a hey har been hit (any key will do).
Hitting o key cleors tha continuous alarm interrupi.
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CHAFTER 5

—_

| Appoiatmant Moda Commands
I

R

5.1 Ovarviaw

In appointmant mode command entry the disploy will contain
either an appainimant tepplate or one cf the appointmants in the
file. A commond fr entared by entering data from the keyboard
(if necestary) ond pressing one of the cormand tarminctor keys.
The terminator hkeys datermine shich rcommand 15 Batng axecuted.
The cleer kay ond shift delete chonge thair funcition in

intment mode; the clegr restoras the template ond the sthift
dalate key dalates or adits oppoinbments.

5.2 Exiting Appeintment Hode

Pressing any o¢f the moda switch hy: will causs the
oppeintmant moda to exit. If the [APPT} kay Vs prazsed, than the
oppeintment mode will Be rastaerted (the mods switching seftwara
will sand control bach te appoinimant moda). Hhen oppointmant
mode is exitad, the appointment file length is checkad and if the
length s tero then tha Jile is purgad rince it confains no
appeintments. Mote that the [ATIN] key is nrot ¢ mods twitching
kay and is used to acknowiadge appoiniments.

5.3 Fyoninéng Appeintmnt.:

The appointment mode provides commands that screfl wp ond
down  through the appeintmant  file olloving The urear to view
eppeintrints in saquential order. The up arrow key will cousa
the appointmant immediately preceding the curreat appointment to
be displeyad. The dowm erzew hey 1n a similiar manner will cause
the oppointnant thot fmmadiotely fFollows tha currant appotntmant
te ba displayed. Both of thasa kays will stop whken they
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ancountar the top or bottom of the file. The shift up arrow hey
will move the display to the first gppointmant tn thc fite, and
tha shift down arrow hkey will mowve tha displey to the last
appeintment in tha frle. -

Provision has been made for providing aon appointment search
on the fetch key, but this has not been implemented on ths base

system. An intercept has Besn provided that will allow the
fecture to be addad in o plug-in ROH. Sae the Fondi call
documentation.

5.4 claaring the Pisplay

Since appointwment information is input on a tawplate, a
clear display function would not be wreful since it would clsar
the templote informetion thot 15 necessary to  enter any
eppoinatment data; therafora, the function of tha clear key in
appointment mods har been chonged so  that ¢ will display
appctatment templots.

5.5 Appointment Acknowladge

The [ATTH] kay is used to otknowledge an appeintment. When
the [ATTN] kay is detacted, the softwore checks the dirplay. 1If
on appeintmnt was not in the disploy or 1§ the appotntrent that
iz in the display hod bean aoditted, then the software returns o
the appointoant command entry without acknowledging on
appointmant; othermise, the appointment in the display ir
acknowledgad. The softwors procasies involved in acknowledging
an oppointment are covered in chopter 7.

5.6 Adding Appoinitmants

An oppointmant ix oddsd to the appoiniment file by sntaring
the necsszary information into the appointment templata ond
pressing the [ATN} key. The internal processet that are involved
¥n ontering an appointment ore coversd in chaepter 6.
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5.7 Editing ond Deleting Appointments

The appointment aditting ond dalete faacture: ars (mplemented
vic the shift dalete hay. Yo deleta an appointment, tha
appaintment is displayed ond [SEIFT) [DEL] pressed. To adit an
gppeintmant, tha oappointment is disployed, ony reguired changas
are made, and the [SEIFT] [DEL] s prassed. Ihs software than
chacks to sae vJ the displ has baen changed. If the dizplay
Ras not boen changad, than :iu appointment s delsted; ctherwire,
the appointment is deleted and the new entry iz odded as though
{RTH] had besn pressed.

5.8 Processing Appoiniments

Appointments can, under normal eircumstonces,
enly when the software i3 obout to go to deap sles
prevent a conflict betwaon the procerring requ

ba processad

agpotntment and a running BASIC progrem, editting, or wrer
calculotions; howvaver, in qypo"nlmnt mode the user is not
:atculn‘ﬁng, editting or runnlng a BASIC program. Tharafora,

appointments with processing plndmg ecan bas procund from
appointment mode through om explicit command.  The [RUK] ey

ol ts such a d .Prcsnng [RUR} will in appoinimant
mode will fnvoke appointmant processing.

5.9 Wawing Extended Appointment Information

In appointmints there are fwe piaces of information that do
not occur as part of thae siondard appointmant duplay the
cantury of on  oppointmant, and the repeat spacification of a
repsating appointment. A coonand is  providad in the cppointment
woda that allows the urer to exaning thaza mirsing pisces of
information. This cowmond (s implencnted vie [SHIET] [APPT) key.
Hith an appointmant in the displey, Of the [SHIFT] [APPT] kay ix
prassad, tha softwars will dirplay the four digit yaar of the
oppoinimant and, if ¢ is a rapeating oppointment, thsn repsct
rpecification ixr also disploysd. This information it hald the
display as Long os [SRIFT] [APPT} is held dotn. Hhan tha Ray is
rategsad tha display raturnt to the normal appointment dizpley.
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6.1 Seitting Up an Appoinimant

Appointments are set up by antering information on an
appcintmant tamplots ond prasszing [RIW} (templote 10 ix coverad
in section 6.2). When [RTN] is pressed, the softwore pertes the
contants of the input buffer fwhich contains all of the tamplata
tnformetion) and {if the content: are wvalid) produces an ancodad
appeintment which t5 subsequently stored in the appointment file.
The method of entering ond computeng the appeintment date varves
depending on whother axtanded moda or yeor moda i3 ockiva (this
is corerad in yection 5.1). Section 6.4 covery soms of the
snhancemants in setting up the doy ond daote fields.

6.2 Extendad Mode Varses Yeor Mode

Appointments ore sef up th  either sxtended mode or yeor
mode. The active moda can bs examined or chonged wia the STATS
cormand in timw moda. The defoult (at coldstert) s year mode.
In year mode the year field of the oppeintment template iz
protected and ke usar s only ellowad to anter a month and day
in the dete field. In year moda oIl appointwants are set fer
soma time up o the snd of the following year. I the
information antered is not compatible with tome #ime befors the
end of the following year, then on srror is reportad.

In axtendad mods the appointmants are not required to ba in
the coming year fand sre in fact not required to be in the fulure
or in the current century). The yoar finld vs not protactad in
extanded mode and the user may antar a yeer nwsber, may enter a
"% or moy et it dafauit. If the Jield is allowed to default,
the arpeintmant ir porsed vn tha some manner ar year moda excapt
that tha softwors will contined ¥o s#erch Jorward in time until a
match 5 found. Only if tha dow ond date fialds carnot be
motched within the following 400 years will an  arror occur (the
Gregorion colendar rapeats every #00 years). If o nwomeryc velug
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ts specified in  the year fisld then it :pacifias o year in the
current century and the softwars otiempty #o  set wp on
appointment within this yeor {olss error). A ** in the yeor
Field 15 interpretad or a requast to input a ¥ digit yeor; the
usar will ba prompted with “Yaar? ¥YY¥* and allowed to entered a
¥ digit yeoar which fixes the yoar in which tha appoiniment is
sat.

§.3 Template I0

The appointment template iz a string of charactars in the
display that identify the vorious fields of an cppoiniment that
the uter tan spscify. Tha Blanks {or other choracters) between
the fields and ths delimiters within ths fields (such as the ¢ in
the time fiald) are protected ond comnot ba typad cver by the
user; in  fatt, tha cursor will skip ovar the protacted fialds
stopping only on 1hosa spaces that con Ba typad inte. The
templata’s appearanca vaerias slightly depending on  tha current
dote mode and tima mode, but the porition of the fialds naver
changa .

6.3.1 Appointment Template Fiselds

The first two fialdr are the doy ond dote fields.
field: defermine the dale af tha aoppoiniment.
characteristics of these fields and the way in vhich thay
interact i3 covered in section 6.4. The third field is ths time
field which appaars as Hr:Mn ** is the time 13 in 12 hour mode or
ar Nr:hn AH 1f tha fime it in 2# hour mods. Tha hours end
minutfes can he enterad as darived and con be rpecified ax AN, Pi,
or * {** for 24 hour mode} regordless ¢f what tha current time
mode is (the time mode affacts the disploy only). The fourth
fiald 1s the olarm fisld vhich appears as 1K which is the dafoult
alarm humbar and appoinimant type. The alarm number con be any
digit from 0-9 and the typs con be ¥, A, or H.

Thasa

The Last Fiald is the nota fiald which appecrs or !Note.
The ! charocter at the start of the field is remi-protactad.
The cursor can be poritionad on thiz space enly by backspating
from the position iwmadiately in front of vt. Once the curzor is
positioned thare, the only choracters thet are allowed to be
tuped ore a ¢ and a 4. The ramasindar of the fisld is
unprotactad and con be f-u.d as desired. If tha first character
of the note fiald it ¢ / ther the scftwars interprets the nots
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field or DISP “meszage” ond displeys it whon tha oppovntmant iy
processed; if the first charockter is o » then ths nota Finid s
interpreted as o BASIC conmand ond executed when the appointmant
i1 processed.

0.3.2  Input (heck Intercapts

In appointment mode input, after ecvery kay ir hit o
intercept routine (AINCHK) is caollad which doer some 10
procassing  on the  fly. In  thir routine the special
semi-protection of tha first charocter of the note Field s
sxplemented. This routine also flags the clear key and shift
delete hey as terminators which will bypass the normal processing
of thase keys allowing the spacfal appointmant moda Junctions to
ba implomanted.

6.3.3 £Editting on Protectad Fields

Hhan sditting o protected fiald, tha insert charactar and
delete charocter function only within the currant fiaid. Fhis
prohibits the fialds from shifting around while one of the fields

Vs being editted. Yhe [TAB} key ond [SHIFT) {TAB} key can be
used to skip from field to field. The [TAB) hay ikips to the
stort of the next fvold and the [SHIFT} [TAB) skipt Back to the

stort of tha pravicus field for currant fisid if not already at
the stare).

6.4 Day/Pate Intaractions

In rpacifying on appointment, the day fiald, date field, and
the currant fime infaract to  datarmine the dota of the
appoiniment. Unlass the yeor field specifiar otherwise, the
softuars sterts at tha current time and searches forward in time
until & match vs  found with the dote field or the search Jails,
If the day field 43 not compatible then the match fails and tha
saarch continuest. If the day fisld 1x competible thsn #tha date
is accepted ond possibly modijfred dapending on the content: of
the day field.

Pocket Secretary Theory

Hork Rowe

which care it is corpatible only with dates thet are on that
particular doy of ¢the week.  Another possibility for the doy
tield is a specification of a particular day of the week and waek
of the month; for example: MoJ will spacify the third Mondsy of
the month and this doy field would only e compatible with a dote
that occured on tha third Monday of & month, Nona of tha abova
spacifications will modify the specified date.

A final possible format for the day field s ralotive to the
spucifiad dote. Thix format iz compatible with sny date, but
will modify the dote to motch the specified day, The day can ba
specifind ar forward relotive with a + or dockward reletive with
@ -. For avomple, Mo+ would be compatidle with ony date but
would changs the dota fo the subsequant Honday {aven sf the date
it on a Mondzy); whils Mo- would Likewise ba eompatible uith any
dote but would thongs the date to the previous Monday (evan if
the date is already a Honday). If the date field defaults, than
a relafive day spacification wifl move forwardr or backuards Srom
the curreat dote.

8.5  Rapaat Specification Template

When o repaating appointment it  specified for tha
eppointmant (types R & A), a repeat specification tamplate is
disploayed to allow the repest spacification to Ba saput. The

repeat templote har five fialds thot comding to spacify tha
rapect intereci. The first four fields specify the mamber of
monthe, days, hours, and minutes to add to the old appointment
time and dote to gpet tha now appointwant ¥ime and date. The
Fifth field iz the doy of the weak  ficld (DOW) which diffars
=Llightly from the day field in the oppointwmint template. Jn the
rapeat spacification’s DOV, the date if not changsd if tha day of
the waek matches a relative specification (i.e. o data en Monday
will not be advencad o weak by a Mo+ specification). IJ tha day
of the veok does not match tha date than the date i3 advanced in
24 hour incramants until the date ond DOW Field match; unless thae
DOW fiald contains @ bockward relotive specificotion (1.e. Ha-)
in which case tha dote is moved back in 2¢ hour decrements pntil
the dote ond day match., 4 repaot spacification €x naver alliocwad
to move bockward in time; hence, if a Bockword relative W
specification would ret tha now appoinbmant tima eorlier thon the
old appoiniment time than ths minus sign fe ignored, Thus if a
Ho— in the DOF field caurer o rapesting appointment to bock up to
before the old oppoinimant time than tha oppointment i schaduled
Jor the following Homday.
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A default day field is comparible with ony date. A day

fiald may spacify o particular day of the week (i.u. Mon) in
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- — This i done outomaticolly in repeat immedictaly oappointmants

(iype R). In the other tao cases the oppointment will ba withar

| |
| Triggering wn Appointment | CHAPTER 7 {
1 i

An oppointment {5 triggerad when the comparator interrupts
on that appointmant’s entry. KWhen this hoppans the comparator
sarrica roefine sats o flag that iz axamined Jeirly Jraquently
and conses the appointment triggar routine to ba collad (APTRIG).
This routine will search the appeiniment fite for an oppointment
that iz past due but hos not yet been triggered. Yf ne such
appointment i: found then the routine will exit without
triggering on appointment. If such an appointmant ix found then
tha routine will set two Bits in the apporntmant’'s encoded alarm
byte. Bit 5 45 et to indicate thot tha appointmant  hor
triggared and bit # is set to indicote that the appointmant needs
procassing. The routing also sets bit 7 of the pocket tacratory
status byte (PSSTAT) vndicating that en appointment is due. Tha
routing then  turnt on ths uppointment cnnuncietor. The
appointment i3 then chackad to sea if it is an immediatly
rapeating oppointwent (iype R). If so then the appaintmant is
ucknowledgad (by calling the appointment acknowladging routina)
which reschedules the oppointmant. Ths last step in triggering
the appoiniment is o sound the #ong¢ pottera (V] ony) asseciatad
wilh the appointmaat.

After tha uppointmant hor been triggered, the
routine loops Bock to itr start ond searches For ancther
appointment that nesds processing. This continues wntil all post
due appointments in the appointment Jile have Been triggered.
Fhan  the seach of the appointment  file fails #o furn up an
appointment thot neads o Be triggered the routine colls STALRH
which sets up the comparotor with the next appaintment to triggar
and tha routine returns,

trigger

After this routine returns, oll past due
hore bean triggered aond the
comporator.  This ss  drue
actually triggered.

appeintments will
nex? cppointmant will be Vn  the
whather or not an appoinimant was

7.1 Acknowladging an Appointmant

Aftar on oppointment has triggered it can ba acknowledged.
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acknowledged or deleted by the user.
will couse the oppointmant o be
dalated. To ocknowledge on appointment explicitly the user
positions the appointmant in the disploy and pressas [ATTH}.
Whan the fATTN] Ray iz hit tha softwere chacks for on unchanged
oppointment Tn the dizplay. If the display contains anything
other than on unchonged gppointment then the software will
parform no  operation in rasponse to tha [ATTN] Key; otharwise,
the softwars calls the rovtine that acknowiedges appointzants
(AFTACK).

Deleting an appointment
acknowladged baefore it ir

The first action of the routinge is to chack the oppointment

to see that it Ror triggered ond hos not alraody bzan
acknouledged. If the appointment har not triggersad or has
atready baen  achnowledged then the routing  erits without
acknowledging; otherwice, the reutine  acknowladges itha

oppointmant by seiting bit 7 of the
byts of tha ancoded appointment. If tha appointment ir repeating
oppointment, then tha routine fnpokes another routine which
reschedulesr the appointmant according to its repaat specificotion
(RPTAD)

size byte which iz the first

After the gppointmant har been acknowledged tha routine
s¢arches the appointment fils for another appaintment thot has
baen triggerad but has not baen acknowledged. If such an
appeintmant is found then the current appoinbment pointer is set
to that oppointment ond Yhe routfne returns; othervise, the
appointkent annunciater ix  eleared and the I0 status is cloared
to cause the tamplote to be dirplayed.

7.2  Processing an Appointmant

An oppoiniment can  couse saveral diffarent activitias to
occur.  Among these ore lighting tha oppointment annunciator,
sounding a tans patiern, rescheduling itself to a Future #ime,
disploying a nota, deleting itself, and sxgcuting a BASIC
statament. Tha first of these activitier taka place whan the
appotntmant Eriggers and hos clrecdy been described. These thrac
octiviirar con  oetur ot ecsantiafly  ony time  rince the
appointmant triggering occurs af the Sirst comparetor check
FJoliowing the interrupt for tha appointment in the corparator
regordlass of what the mochine was doing at the time. The oihar
activities cannct ba allowed this wmuch freedom; deleting an
appointment changes the file structure, aond disploying o nota or
txecuting o BASIC command may interfer with the display that the
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user might be usmg For this reoson these activitias have been Toble of Contanis
designoted a3 "processing en appeintment,” which it allowed ¥o
occur only when it will not upsst any other oactivities that the
machine moy be doing. Thera ors only oo times at which an
appointment can be processed; one if on explicit request from the 1 Appointmant Mode
wser. This is provided in the appointmeant mods with the [RUN] 1.7 Cuerview o + . w w v oa o e v s e e 4 e e e e
Kay. 1.2 Tima . .. L. o o i e e e e e e e
The othar time af which appointments con be processed is 2 The Appeintwmaat Fils
when the machine is going to go to sleep. Bafors the mackins is 2.1 Overview , . v e e e m e e e e e
allowed to go to sleep the routine which procersas oppeiniments 2.2 The A;vpombunf Illc Pomhr: L e ek e e e e
is tnvoked (APPROC} and any uppntntmnts needing processing ore 2.3 The Encoded Appomtmcnt P
j’ound and processed. If thero is @ note fisld then it is set up 2.4 The $ize Byte . . T
in the input buffer. A speciol porometer is provided which 2.8 The Appoinimant Time Fuld e e e e e e s
informs the mods switching software wvhethar the buffer contains o 2.6 Tha Encoded Alerm Byte . + =« + 0 = v = = = o .
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is not a note Jiald, them the routine saarches for onother 2.8 The Nota Field . . . « « v s & « o v = s 2 n a s
appointmant that needs processing. If the routine finds no
oppointments ¢hat contain a note fiald to process, then the 3 The Status Bytes
routing exits to the mode switehing software with a stotus flaog 3.1 The Pocket Secratary Status Byte (PSSTAT) . PP
sat to tell it to go to slecp. In oany case tha appeintmints 3.2 Tha Pochat Secretary I0 Stutuy Byte (PSIOST) PRI
contain a Bit in the sncoded elorm byta whick indicotes whether
or not the sppeintment i1 due. If the flog is sat then the 4  Alarm Field Spacificotions
softuares will clear the flog and process the appointwant. #.1 Imtroduc®ion . . v v v b 0 e e a s w e = e e
€.2 Appoinfment fypa . , T I R
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CHAPTER 1

Introduction

Language EXtension (LEX) files ollow odditiencl features 2o ba
added to the HP-75 (Kangarce), such es new BASIC heywords,
anhkoncement of existing statements ond intercaption of system
asvants. LFX files allow Kangarco's BASIC t¢ access programs
written ih assambly language, and con greatly enhance Kangaroo's
capabilitias.

1.1 The Purpose of this Document

This docwnant dascrides ganarol concepts of, the structure of, how
to write, and how the system cccassas LEX filer.

The intendad readar iy the programer whe (s d{ntarested in

extending KNongoereo's BASIC with LEX filex, Hs asswome that ths
raadar ir already fomiliar with the Kangaroo assembly language.

-3 -
CHAPTER 2

Concepts--When the Systaem Uses LEX Files

Tha Kangaroo opercting system accasses [EX files ot parse time,
run time, from intercepts, and with subroutine colls.

2.1 Parse Time

In BASIC, whan a user typasr in a Iine to Fangaroc ond preszes
{RTH}, the Kengeroo eperating system translates tha Line from an
ASCII  string #o on intarnal czepresentotion, This intarnsl
repressantotion ir referred to ar tokenized BASIC or simply ot
tokans. Tha translation phass is raferrad to at parse tima.

LEX files can add new keyword:s to BASIC. The tokenized form of a
IEX Jile crectad keyword indicates which [EX fils created the
keyword.  Since the oparoting systam may not know how to proparly
parsa thasa new keywords, $#he IEX file may have to provide
appropriete parsing routines.

2.2 Run Time

Run time rofers to the axecution of a tokaaized BASIC program.
¥han tokens referring +to tha hkeyword creoted By @ LEX fila are
¢ncountered, tha opercting system transfars control %o on
appropriate assembly lenguoge rin  ¢ima routing contained in the
LEX fila.

2.3 Intercepts

Tha opaerating system allows LIN files to intercept an interesting
avant, such as a coldstart, KPIL oparation, or fila commard. The
oparating system uses two mathods o] intercept:s shich wa refer fo
as polled and direct. Polled intercepts are alse known as HANDI
calls (each of the LEX files s polied), and direct intarcapts
refer to tha RAN-based intarcapt vactors which are called by the
interrupt sarvice routines.

2.4 Subrouting Calls

Subroutines within LEN files can alzo be referred to by other LEX
Jites through subroutine calls. Usually thase subroutine colls
wiil be through ROMISB:. A RONJSB cllows transfer of contrel inm
and cut of switching AOMs and IEX files, Sae the System Nooks and
Handles document for a complete dascription of how to use ROHISBs.
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CHAPTER 3

A Stondard Structura for LEX Filas

3.1 Introduction

This chopter prasents a stonderd structured for LEX files. This
standard 15 mora rigid than tha structure imposed by the operating
syxtem. LEX file hondlers, such ar Falina, expsct LEX Jiler to
Jotlow this standard. Other LEX file hondiers which alreody exist
or could be wriftgn will use the standard to allow LEX files to be
moveabla and margeadle. In this way libraries of IXX filas could
be constructed. Becaute vack LEX fils Jollows the standard,
different modular [FK filas could be joined together to form a
Iorger LEX fila which is suited for o parficular applicaetion.

If you are reeding this docwnant ¢n lossslaaf form we recommand

that you séparate tha Appendix contataing the exenpla LI fila and
refar to it oz you read the detarled description.

¥.2 Specific Structure

J.2.1 CGengral Operview

Shown balews, ond on page 2 of the axample IFX fila, 15 the general
structure of a LEX Jile:

+ ———
| KEADER (order mandetory) |
#-— e *

tdentificat ion nwnbar

runtime +able addressy

keyword teble address

parse toble oddress

arror table address

intercept routine oddress
P +
| TABLES (eorder mandatory) 1

runtima table
parse table
relocation marker
keyword todla
error teble

|  EXECUTABLE CODE |

coda attributes byte

intercept routine \
parss routines
runtime routines [/

+ any order

LEX FILE STRUCTURE

Nota that the order in the header 15 differant from the order (n
wkick tha tables themsalves occur. This {5 a historicel accident.
Howavar, both orders are mondafory under the siandard.

3.2.2 Identification Humber

The identification number 12 wsad to distinguish LEX files aond
ROMS from each other for purpos¢t of ROKISE and ¢trors. Chapisr 7
discussas identifier and other rumbers used in IFX files.

J.2.3 Belotionship Betwean the Tables

Entries in the runtimg, perse, and hayuword tablas corraspond to
woch othar. The rvatime tohle wmaps one-to-one onto the hapeerd

HP-75C Description and Entry Points




table. The first n antries of the porre toble map onte the first
n entries in both the keyword and runtime tablas.

-8
J.2.4 The RBuntima Tabiq

Under the stondard, the runtime table immediataly follows the LEX
file haader. fhe runtime table lists addreastes of all the runtima
routines tn a LEX file. The first two byies of the table ars not
accassed or usad by the operating systeam, to the address given in
the header is offtet by 2.

By convention, noms of runtime routines are termineted with o
period. The tuntime roufine “SPEAK.” in the example iflustrates
this.

3.2.5 Parsa Table

Kangeroo parses keyuwords crected by LEX files according to the
attributes associated with the heyword. Atéributes indicots
whether the keyword is o function er o statement. Attributesr for
o keyword irmediotaly precede its runtime, NOT parsetimeé, routine.
fsea item 267 right bafors the Ucbal “speak.” in thy exomple.} The
operating syitem s¢ obis to parse functiony, but requires LEK
files to provide their own parse routines for statemants.

The parse table contains oddrestes of parse routines. In the
standord the porse table immediately follows tha runtima table,
Tha first two bytes of the parse table are never accassed or ured,
and a3 with the runfime toble the address of the parse tobls in
the hooder vs offset by 2. The entries in this table correspond
to  keywords in the ASCIT toble whose attributes indicate that the
heyword requires parsing. The Parser docuweant give: additional
informetion on essigning attributsst ond parsing routins: te call.
The HP-B5 Assambler ROM monuol (pege 3-19 to 5-22) also provides
useful nformation.

In the cbove excmple "SFEAK®™ is o parsa routfne.
J.2.6 Ralocotion Merker

Under the standard the relocotion morker immdiately follows tha
porse table. This raelocation marker iz o two byte quantity squal
to RELHAR, a globol addrass. Feerything befora the relocotion
marker in the IEX file is altered it moves to or from HOM or RAM.
In ROM thesa addrasses ara absolute whereaes 1in RAH tha ars
ralotive to the starting addrass of the LFY fila.

J.2.7 Kayword Teble

The kayword table, following tha ralocation marker undar tha
stendsre, lists the new heywords crested by the LEX file. The
tast charactar in each keyword Aos vis most significent Bit zet By
the KARHA ASP Instruction, ar shown in the example LIK fila. Ihe
end of tha table is indicated by FF hax. The heyword tabla iz
searched by the scanner/parszer. Each string in the keyword table
eorresponds te on oddrezs in the runtime toble, ond may correzpend
to on address in the parse tabla.

In tha above example tha lost character of the “SPEAR” hayvord has
its high bit set. ZThe runtima routine “SPEAK.” cnd tha parss
routine “SPEAKW" correspond to the ~ “SPEAR" keyword (each item
wppaars first in ity rerpective table.)

3.2.7.1 Keyord Saarching

MWhan #he syetem ottempts to process @ keyword, tha parser searches
#ach kayword tebla in ordar until o mateh is found., Table
searching procaeds from RAM LEX filas, to ROM lex files and lostly
te the operating system keyword tobles. The parser treats oll LEX
File kayword tablas ar if they wars concatanotad and followad by
ths operating system tabler.

J.2.7.2 Yhe “lLockout” Problam

Lat K and XY ba two keyword: presant withia Kangoroo. 1y X
appears in @ keyword deble in a IEX file Bafore XY, tha psrser
will match on input srtring containing XY to X, substequent parsing
will attempt to process ¥ (which will probobly foil). The keyword
XY has been "Locked out”; the urar cannot access it. Thiz
particulor problenm can ba corracted by placing X¥ pracading X.

Sinca the parser views oll kaywerds in a 1ingle Zist, lockouts can
occur Dbatween LEX féles or batwean a UEX file and tha operating
tystam.,

4n axaomple of this problem occurs with the keyword “ONE“, dafined
in a LEX fila. ONE locks owt ON ERROR; OF ERADR would not parse.

When choosing keywords ¢ha programmar nust bs  ocwore of this
prodblam.

PPC
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2.2.8 Error Toble

The arror tabils allows LEX files to create and use their ene arrsr
messages. Tha arrer toble follows the keyword table under the

standard. This t€able consists of o starting errer humber and
strings which defina error messages. Each ttring correspondsr tc a
successive  arror  Rumber. In tha ITX fila exomple, tha

“mal function mol function?” error messaoga 15 generated by colling
ERROR with arrmums+]. The most significant bit of the last
character of aoch of the arror messaga strings i+ :et using ASP
instructions. The table it terminated with FF, Chaptar 7
discustes how to which errornumbers to use. A LEX file cennod
access error massoges in other LEX files.

3.2.9 Coda Attributes

Code attributes immadictely precede the intercept routina under
the LEX file standerd. The code atiributes give informatiaon about
the ZEM {fila. The oparating system has no krowlzdge of the cods
attributes; thate will only be used by the LEX fila handlers. The
Jollowing table describes the usage of the bits of tha attributas;
if o bit is set then tha code has the corresponding attribute.

1 Bit |} Description |

|
1 ¢ RAHable (bit 2 must also be 1ef).
! The code will run correctly 1n RAM.

1 A0Mable
The cods will run corractly in ROM.

2 Position indepandent code
3 Hergeable (Bit:s 2 & 4 must also be zet),

Thrs LEX fila con b serged smith ancther LEX
file, This attributa ix not completaly definad.

L) LEX identifier numbar indapandent,

The [EX id con ba chonged by o LEX file
handier and the code wa1ll sl run correctly.
This ymplies thot the LEK id occurs ONLY in
the haader and nowhars alse.

5-7 | Resarvad for future use (set 15 0),

- 11 -
J.2.1¢ Executable Code

Under the stondord, the (intercept routine, parse routinar, gnd
runtime  routines follow the atitributa byte in that order.
Intercepts are deseribad in tha next chaptar. Porsa and runtime
routines ore discussed here; oddifionol information can be found
in the Parser, Interpretsr, and Entry Point docwmentation.

J.2.1¢.1 Parse Routinas

Perse routinas are provéided for d¢och keyword which is o statemant.
Parse soutines ore called ot parse fimg to tronilote o usar input
inte €okens. Note that keywords dafinad By thair attributes to be
functions do not raquire urer written porse routinss.

J.2,10.2 Runtime Routines

Runtime routines ara previded for evary Rayword. Based wpon the
attributes for the kayword ond the rasult of a possibls parse
routing, runtime routines pop parometers from the RI2 stack.
Runtime routines then perform appropriate manipulations on the
paramatars and push eny results onto the RIZ stach.

HP-75 Description and Entry Points
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Intercepts

The opereting :cystem uze: tue methods of intercapts: direct and
pelled.

4.1 Diurect Infercepts

The Kongarco hardwore is capable of generating intcrrupts for the
keyboord, the comparator, the power supply. ond HPIL. Whan one of
these -tnferrupts occur, ceatrel s trensfecred o on addrass
contained in on interrupt vector. The interfupt vectors ora
tocated ot the start of ROM, The oddrezse:r in the interrupt
tectors refer fo vntarrupt routiae:s, which are located semewhare
tn ROM cr RAM. Since the interzupt wectors ore 1n ROR there iz no
woy of changing the nddresses of the interrupt routines.

DPrrect iatercepts erw one  method providad te  allow jor Juturs
exponsion, At or neor the stert of aach o} the intérrupt routines
15 2 subroutine call to on  intercept weéctor. Fack wntercept
vecdor 13 § bytes long, and t: located tn the globol area in EAM.
The sustem tnitializes the tntcreept vector: with BTHs. To modi fy
interrup? handivng a LIX file con change the intarcept vector.

#.1.1 Problems with thrs Method

A mogor drawback with this fechnique ix that orly onc LEX file may
use on antercept ot any grren  Feme. Cocrdization in xstng an
watercapt betucen two differcnt LEX fales is difficult.

Ancther majer drawback s tha* BOMISE connot be usad ot irtarrupt
tims. Thae ROMISE code is mct re-entront; succassive intercepts
can occur  while « ROMISE 1t axecuting, Fixing this problem is
pessible by using RAM-based codec. Appendix F, which contains code
Jrom RY/JSP, presents o possible approach.

Pirect intercepts should only be uted whan the problem ot hond
requires it ond when Speed 1: obsolutely necessery. Is mang cases
@ poliaed tntercept could bec wsed instead.

¢.2 Folled Intercepts——KANDT Colls

HAMDI colls ore generated ot manw interasting events. Each of the
LIK frles present s polled Po determinc 1f 1t con handle or is
intarasted 1n  the guent. The LFYK file can perform special

tejerring to tha Aeuaar in each LEX Jrie,
and ¢all cach LFX fila’s intarcept routine.

- 13 -

HANDTI 15 abla ¥o Jinm

The interisting evant: upon which HANDI calls ara generated ara
rumbared. A list of HAWDI ewents con be found in KR/GLO, and is

reproduced balow. Additional information

cen be found in the

HANPI coll and the System Hooks and Handlas docuwmentation.

| evant  value error roison d*etra

V.APT0 35 none Start of AFPT command
V.ARTK 38 none  Exit APPT mode

V.CEAR 58 none Character output with

v.coLp ¢ none Coldstort fpowar on}

V.ERR 63 none  EAROR routina collad

v.pAR 21 Aong Start of PARSER

V.SLEX 3 none Goto deep slavp
V.5pEC 48 1] Filespac syntex error

V.IYPE 16 none  Typename extansion in
V.UNKD 26 nore  ASSIGNH: unknown datae

V.HAIT 32 none HAITKY: He're woiting

V.AACK 92 none  Acknowledge an appevatmant

V.ACCH 46 none  ASSIGNH: wrong typs Jile

V.ADDR 45 nmona  PIL: get aoddress for unhnown name
V.AFMP 39 nome Format dvsploy of uppointment
V.AKEY 36 none Process inpui terminator {n APPT
V.ALLO § none Allocate tokan with class *+ 56 octal
V.APRC €1 none Process on appointment

V.AS¥# 25  nong Pil: assign¥ with device noma

V.ASSN 2% nona  PiL: azsignio hook for 1/ rom

V.ATRG 43 none Trigger on appeintment

B.CARD 50  nene  Doing cord copy, £¢1 (resd), E=0 (writs)

V.CHED 20 none  CHEDIT: charactar editor
V.CLOR 3¢  nona  Clock/Stopwxtch Interrupt

V.CRUR  J8 nona  CRUNCH: start of interpretar loop
V,DALO 9  nene  De-allocate tokan with class + 56 ectal
V.OEC 10 none  Dacompile tohen with class * 56 octal
V.0IM 17 nong  Pimemsion for string arrays

V.EALD 7 nona  Envirenment allo fundef access mathod)
V.ENDL 57 none  LOL owtput with whndefinad ROUTE

V.ITRG 249 15 External comparetor trigger H1,¥2,#3
V.FILE €9 2] & file command (uta FOXER to idantify)
V.IFTY 58 none TIranslote internol neme to LIF format id
V.LOOP 19 none  PIL: get centrol af laop

F.PARA 12  nome  Slrange function perameter
V.8FTY 60 none Tronslate LIF jormet id to internal name
V.RETN 4 none  RESTEXN (Restorc anviranment)

Interruptablc point in progrom (SVCWRD)
v.sRer 23 nona  PIL: sqrvice request recefrad

V.5TAL 6 none Interpreter stops {oppotite of V.CRUN)
V.STRa 22 naone  PARSER: sitrange dota type

V.rucx 51 9z Time mode command artensions

V.PGLT 062 nene Volatile fila purga at warmstart

1  nrone HWarmstert {up from deep sleap)

loop

undefingd ROUTE

EDIT ond ASSICN
type

Jor a key
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porsing,  modifu tnput, ond so forth. Pecavic eock LEX file s HANDI EVERTS
poiled, we rofar to NANDI celis a: pollied intercepts, By
- 19 - - 15 -
Input:
§.2.1 Racerrrne o Polled Intercept
BIN mode set
DRP ¢
RO = Evant monber
ROMFE = Event number
ROTE ROMFTR = Bate oddress of this IIX filc
TOKEN = A pointar to the Lart foken called by the
intazrprater. If TONEN points to EROMIK,
Historscaily the rntercapt routing wo: referred to as then ¥ point: o # bytes as shown:
the 1nmitializotion rowtine. Inrtielization ic a
misnomar. Thi: nome mauw stall persist in some ports of +- + #
the documantatiorn. | FROMIE | ROM NUMBER | Yokan |
TOKER + 1] I 2 3
HANDI colls the intercapt routine with the ovent number conteined Ouiput:
in B@ (I butel. To dintercert an event, the IEN file should
examne RO, If At dess net have the avent number, the tntercapt BIN moda set
routine should umwwadiatelr return. HAKPI 1: calied quite often; HAXBLD = Cleor te tarmirats potling.
Joriura te raturn qurckly wpen umintera:ting ewents will affact Fen-zere teo continue peiling.
the speed of the entire system. The defoull t1 to continue; no wction

Az con be seer wn the X file example, the velue of RO s
comprrad  with the event V.HARY (rapmstort!. and the dntsrcept
routwng  Wmmedioteiu redurns tf RO 15 not nct aquel 2o V.HARE, 1f
thes antarcept 135 called ot V.HAKN 1t displovs the message
“Xengoreo at yeur serevacc’” and returns.

The  HAWDLD flop is used to indwcate to the cpsreting system that
oa erdnt waz  successfully hondled by o LEX fiic. Fulting 8 into
HAWDLD andicotes thot the coent wos hondled ond temmancter further
poiliag. Cleoring HANPLY wou olic rawse ¢r yprezen? syitem action,
depending  on the NANDPI call. Writing 0 tc HANDED oftar o I.VOLT
HAXRY eall, fer exomple, will precent o volat:is file from betng
puraed.

In the examplc elowe, the wntercept rosfing does not set the
KAKTLE  flagz.  Aftst 1t return: to the opcreting suster polling of
LEF feles with the ¢z ent V_HARM continucs. The HANRLD fiag should
FOT tc xet fer momy of the intarcept:s suck ez colditart or
warmstart since A f id pei.ent other IXX faies o chance ot the
erent The XAND? cwnfotion  should Be consuited  Jor NANDLD
informafien for a specefic grent,

¥.8.7 Other Faremeters for iatercepds

The wntercept reuting mop  elter BO-F. the ARF, DRF, stotu:s, and
the F remizter. The follewing swmerizes  input  and  owdput
condifion: for antirceept roufim

is needed in this casec.

4.2.3 Generoting a Pollad Intercapt

An exemple HANDI call:

JSB  =HANDF
VAL FVENTS®
BYT ERRORR

KARDI polls <ech BOM't  intarcapt routinc

*o determine 1f ¥ ix

interested 1n the event rofersed to by EVENTH. 1§ nornc of tha
ROHS clears the HANDLP flag then the arror ERROR# it generated.

HANDIO (s similar Yo HANDI axcept tha! it does nof gensrete an

errer. HNANDIO 1s called:

JSE  =HANPIO
VAL FVENTH

HP-75C Description and Entry Points
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CHAPTER §

Types of LEX Files

LEX files can exist in ROM or RAM.

5.1 ROM-Boazod Filaes

A plug-in ROM is fermattad as a small file system similar to the
sustem memery. Plug-in ROMs ore 8K bytes long.

P LT +
| Address  Item |
S —— vmr e +
| soce RMHEAD--ROM Ezistence Neader |
| Boo2 File Directory |
I LEX File I
I Othar Filas |
| Checksum I
e rremmm e m - m——ae +
ROM FORMAT

5.1.1 Frxistence Header

The ROH Exiitence header s used to indicate that a ROM ix plugged
in. The oparating systam gssuwmes Chat the hardvare witl nevar
produce the RHNEAD numbzr when a ROM is not plugged in.

- 17 -
5.1.2 Fila Directory

The directory in o ROM consists of aentries in the ordar the files
appaar 1n ROM follewed By an end-of-directory merker., Directory
entries ora I§ bytes soach (equated to DREFSZ) end ore arranged a2
Jollows:

Description I

____________________ S S

DR.LOC 071 Absolute addrass of the file in tha ROM

DR.SIZ 2/3 Sire of the file tn bytas including the FCB but
not the divider byte. If the entfre ROK i3 ons
LEX file then this sizc should be no lergar than
8169d since the rest 3 ROM cuverhecd such as the
oxistence headdr, drrectory entry, and checksum.

DR.IYP 4 Type of file, access permission. See KR/GLO end
the Kaongaroe Memory Mancgemant document for a
Iist of possible file types. Thae RAM Bit thould
be set appropriately.

Access bits:

f———— - - +

| BAM | RUN | EDT | LST | PUR | COP | LIK | TOK |

[t T + + - ———
7 6 5 ¢ 3 2 1 0

DR.TNM 5§ Type of fite, nome of file type for CAf.
See KR/GLO for o List of mainfrome dafinad
file type names. For additional file types
sqe Custom Products en Marheting.

I File Type nome bytes:

I A APPointment R ROM imaga
B BASic T TEXt fila
T LIf type 1 fila vV VoLitile
L LEX file 7 Strange type

DPR.DAr 6/9 Dota of crsetion in intarnal Nargaroo
form. (Nunbar of alapsed seconds since 1000)

DR.WAH 10/17 Rame of the file right fillad with blanks.
Lagitimate file nomes are determined by FGETNM.
System files should have lowercase nomes,
Volatile filet are not allowed in RONs .

P ——

FILE DIRECTORY FORHAT

- 18 -

The last directory entry must correspond to the lest fila in the
Ron, This is so that the s1ze of the used pertion of the RCN canm
Bs found. An and of diractory fs indicated by two bytc: of 0
following the lost directory entru.

5.1.3 The [FX Fila

RON-based IFX filas reside in the switchobie plug-in address spoce
6000X-7FFFE. Abscluts code may be nied and absolute oddrasses era
used in the header toble, parsa table, ond runtime toble. (Sc2
the next chapler Jor writing ROH-besed assembly longuage.)

Gne and only one LEX file must be presant in a plug-in RON. The
LEY file must be the first file in the directory, ond wnder the
stoadard must alsa immediaotaly follow the directory with the
followtnyg exception: «f the LEX file ¢s absolute, 1t moy leave
spoce between the directory aond itself Jor future directory
expansior. IThe identifier nwnber in the LEX file is used ar a
unique tdentifier for the ROM. No othar ROM or LEX file in the
syttem can hape thir nwnber.

A RON-based LEX file will run in RAM only if the cede 15 position
independent. (See the section on Nybrid: and tha chapter on
Coding Practicas.) ¥o prevent ¢ spstem crash, the COPY bit in the
file occess byte in the directery antry jor a ROM LEX file should
be sat to ¢.

£.1.% Othar Files

Any other mnon-tXN files moy also eppeer in o plug-in ROM, such as
BASIC progrems.  BASIC programs moy be executed from tke ROM
space, but files of othar typet in ROM mau only be copied to RAH
and are othensise snaccessable #o the system. For jurther
information on BASIC progrems in HOM, consult thg Kangaroe Memcry
Management documant. All fiiles, including the LEX file, Lut not
the tast fila, must have o Dyte following it to separata ¢ from
the following file. The value of this byfe i3 undafined.

5.1.5 Checksum

The checkyum iy used dy the diagnostic ROM and other proarom: to
ensura that the plug-in ROM Vs working correctiy. Under the
staxmdard the chach:mm appears immediotaly following the loot byfe
in the tltost file an the ROM. The checkswn 13 computed such thaot
an B E1t end-arcund-carry swm of oll of the bytes 1n the RO will
yeeld OFFH,

- 18 -

KLOUT is « progrem which computes checksums of ROMs. It teker an
absolute output file from KLINK and produces a cere imoge with
chacksums .  KLOUT seorches for BSE inttructions to reploce with
chacksums. Since the BSS instruction generates peculvar coda, 1t
should only be used for this purpose. KRWSUM, a file containing
only o BSE 1, can bo linked such thet it iz the last file in a
plug-in ROH. KLOUT will find the BSS code from KR%FUM and replace
it with a chachswn, thur guarantaeing that the ROM conferms to the
standard.

5.2 RAM-Based LLY Filas

RAH-based IFX filas exist in the systam’s main memery. Since the
cperating system can more oll  Jiles at will, RAM-bated LEX filas
must ba position findependant. (Sea the next chapter.) ALl
addressay 1r the header table, runtime foble, and parse table are
made relotive to tha stort of the LIX fila.

5.3 Hybrids

A LEX file vhick moves around in mamory can be drfficult to dabug.
One woy around this problem f31 te do most of the debugaing in RON
ond then modify the IEX file for RAM; positicn independent ¢ods
can ba run from ROM. To ge from ROM to RAM the LEX filc must ba
modified so that 1ts tobles arc ralative te the stert of the LEX
Jiile.

COne convanient way to do this 15 to 1llustrated tn the example LEXN
file. BASE s the base address of the LEN fila, vhile RMBASE is
ured os tha bose of the address tablesr before RELMAK, For RAM
Based LEK files, RMBASE (s made the sama velue ¢f BASF by remoring
the 'aqu 0° port of the linz; this mekes the table oddrasses
realative. Alse RAM bosad fites sheuld hove the ABS and LoC
statements removed from the first dwe linar ef the file. RON
borad Tex files (like the exomple) have absclute tables so RAMBASE
is sat {0 0, Appendix € ditcusses ¢ method for movemant of LEX
filas into RAM.

HP-75% Description and Entry Points
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CHAPTER &

Coding Froctices

6.1 ROM-based LEX Filas

Toble addresses preceding RELMAR in ROM-based LEX files ara
abrolte.

A RORISB may be required to call o subroutine in anothar [FX fila
or ia the operating system. Barare of pessing a pointer to a
poraneter to o subroutine ahich requires o NOMISB. If the
parameler (s in o switchable FOM and the ROM 1s switched out,
rnvolid dota will be wsed instead of the paraomter,

A ROK-Bosed LEX file mutt also not access date in the AOM which i3
rot port of the ROM's file system since this area i1 undafined.

6.2 FRAM-based LIX Filas

A RAH-based LIEX file can move whenever a file below it in mamory
changes i1ize, as purged, or ix creatad. Operoting syitem filas
which change size include tha workfila, caleprog, iofile, and
davfile.

Bacausc of this movement, the operattng system requires table
addrasses preceding FILMAR (n RAM-based IFX filas to ba relotiva
to the start of the LEX file. This can be done by assembling from
a bose address of @ or by subtracting a besc addross feom all
addrasses in the #able. In additien, LEY file movement requiras
position independent  code, which  add: sereral additronal
constraants.

Internal toble references, subroutine jfwnp:, ond 6705 within a LEX
Jilz must be indexad. Indéxing is donc uring ROMPIR, a glodal
Tocation which contains the stard of the currenitiy axacuting LEX
file, Severel ¢xomples will 7llustrate the wse of ROMPTR with
tndexeng.

6.2.1 Exomple 1

LDHD R20,=ROMPTR

SBM R20,=BASE

JSB  X20,DEST

LDHD R30,%20,TABLE

6.2.2 Example 2

LOMD R22, =ROHPTR

~ 21 -

Get the start of this LIX fils
Now K20 {s an index to usa with
references to ether lobels in
tho LEX file

DEST is an snternal tubrouting

TABLE és on internal data
table within the LEX fila

JSB K22, (DEST-BASE)

DEST  POHD Re,-F6
»

6.2.3 Fxomple 3

LDHD R24,=ROMPTR

DEST s on tnternal subroutins

pop the return addracs;
thes makes tha above
subrouting jump inte a GTO

SBM P24, -(TABLE-BASE)

Altering the siza of a fi

R2¢ now points ¥o the
start of the TABLE

le will causa movamant of other filus

which reside after the olierad fila. Routines which alter Tile

size should be called usi
update 1#s return addrass
locatron of o IEX file.

ng ROHISB, which will automatically
end ROHPTR to compensate fer the naw

160
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6.2.4 Pc-Relatiie Addressing

Uswng PC-ralative oddressing in Xangaroo 15 difficuit becavze the
PC 11 wndefingd ot the stert of on instruetion. This is because
the CPLU does not olwoys update the PC wher an  inttruction 1g
exacuted. ALl Capricorn EPF  instructions mgintain on wmwount to
update the PC in the N-register, o specrval 4-bit countar.
Hhenerar a byte of an imstruction  ts fetched, the F-register is
facramented. Most initructions will add ¥ te tha PO, clear N and
cutput tha FC to the btu: before the naxt 1ntfruction i1 fetched,
Howevar, tha following special class of wnstructrons do not update
the FO: ARE, DRF, DCF, ICF, ond CLE. Al! other instructions
update the PC, but the pregrommer connod assume that the the PC ir
act updcted after @ special clors instruction. This is becauwsa an
interrupt con occur which will update the PC.

Thus, the proocawmer mus? ensure thot the PC s updated to use
PC-relotive addressang, The NUP instruction ar useful for this.

sdentifi

Do not simply assign a numb

- 23 -
CHAPTER 7

ar and Othor Mumbers

ar of your cheice to a LEX file you ora

writing, Each LEX jfile numbar should rofer to a uniquae LEX Fila

in erder to mroid confli

ety ond o pessible roftwere crash in

Hangareo, LEX file fdentificr numbers are assigned by (ustom
Products in Marketing. Identifiars ovailable Jor sxparimental or
un-relcasad LEX files are 106 " to 199D, Undar the IEX fila

stendard, arror numbers
Files,

NO

will range from 150 #o 255 for aill IFX

MAS

NOt MAnuvfacturer Supported
reciplent agrees NOT to contact manutacturer

HP-75C Description and Entry Points




- 25 -
APPERDIX A

Excmple ROH-based LEX Fils

KARMA 06/09/82= = =
ITEH

EEEFFYET

I
T OOO DTG hR U

.t b
[y

i
ag00
6000
soop
6004
6009
spor
5000
6000
6020
5000
L1
6000
6000
6oo¢
5000
sogo
&000
6000
6000
6ooo
6000
6000
G000
6000
6000
6000
6000
#092
Boog
6006
ioo7
6008
BeacC
BOOC
6010
b014
6GI6

Lot

E3
I8
EC
0D
4C
a0

&7
58
ag

FIESTSERERSSESISTTICS

6/I9/19B2 9:51 AM PG I

OBJECT CODE  SRC=BDRENA OBJ=BIYEXA

crere

Example IE¥ file
abs } Used only for ROM

Ltoc GQagN only for ROM

i
BAAES AR IR IS AR F AR DRI RS A ABANA AR SRR NARAR AN IR AR

ASSEMBLY IRFORMATIOR

use upparcose to denote axternal ond global symbols

»
¥
1]
* Note the careful use of upper ond lower case hore. I
L]
* and declared entry points.

’

*

AR EIEAAARI RN I AR AR AR RR SR RN ARAN ARSI AR AR A ARAA N

ext ERRORR j An Errer reporter.

ext NUMVA+ i Parte expression w/pradpost ic
ext ONEB i Pop binary# from rI2 at runtim
ext (UTCHR ; Output a chr to all disp davie
ext SFSCAN ; Sofe scan routine,

ert SYSISB ; Safe way to call system.

ext UNSIE j OK to clear LLDR routine.,

tylex aqu 00001101B ; ROM,Purge,Copy,Token.

FARAR AR ARNIARA IR ARRNARE SRR IR NARA R IR AN R I AN
.

* File Directory (Used only for RoR LEX filas)
L

AR A S AN SRS PRSI RN A ARSI I NS SRR EARIAARSE AN SIS AR SRR

c def RMNEAD ; Yex, thare iy o ROM.
&0 daf Fastre ; Beginning of Lexfelae.
oo def (lxend-Ixstrt) 3 Size of file.
val tylax
val TYNLEX ; LEX file tn RAM,
B3 F3 94 byt OOR,CBIN,OFIR,8AN ; Date in sec tince 1900
* ; 05/18/82 16:28:00
45 58 45 asc  LEXEXAM ¢ i File neema.
41 ¢4b 20
-] def (0} ;i end of diraectory.

KARHA 06/09/82-==

ITEHR

ramssara

6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
6016
5016
6018
6014
&01C
&01E
6020
6022
6022
b0g2
6022
6022
022
6022
5022
o2z
6022
6022
6022
G0y
606
6026
BOZ6
€026
€026
BOZ6
ECeg
EOZE
EOZE

7 Go2A

BOSC
602C
6020

LoC

64
20
ac
2F
Iz
&0

ER
oF
Fr

OBIECT COBE  SRC=,

Addrass

68
68

640
&0
FF

Tablex

ARANA R AR AR AN A NS AR AP A S I PN SR PRSI AE AT PP FEANANSIED

caviw

*
> LEXEXAM Address Tablas

*

R T e T TN e EL P

01004
o150d

Lexid aqu
LEREUUC IR 2 i)

5 Tha id of thys LEX fil

; Starting arror nwsber.

AN AN RN R AR R AR ARFRANRI RN AR LRI RERRARASE NS ARARASRSIASN
*
* LEX
*
A AR AR AR AR AR RIS R AR P AR R AR RN AL

FILE KEADER

basa * Acsembly-time bate add
rmbase aqe O * ramove ‘aqu ¢° for RAM
Ixstrt
def Texid ; Nunbar of thes LEX il
def (fruntab-mmbese-2} ; Address of runtime tob
daf (keywrd-rmbese} ; Address of keyword tob
daf (poctab-rmbose-2) ; Address of porsc fable
def [arrmsg-rmbase) ; Address of errer tabla
def (intcpt-rmbose} ; Addr. of tatercept cod
* Motz thot the addresses of the Ruatima ord Pors
* tablas are cffsat by twe. Thir 15 because the tyste
* will ignore the Jirst table entry in thote tables

R F R R ARSI R R AR R AR FAI PR RRIISIAISAANSESASRANSRELRINY
.
» RURT INE
2
I L LR R E L L L e T T F T P R P NI

TABLE

runtak
def (speck.-rmbasa)
dof (#rror.—imbate}

; 15t keyword code addre

BRI P AR AP ARI AR RA RSN A LA T AR TR TR R RA NS A I R RA RN AR
.
* PARSFE

TABLFE

L S T T T R RS

partel
daf (speoki-imbase] :
daf {errcrf-rmbasa)
def RELMAR

Addr. of porse-trme co
; Belocatfen Marber.

. All vtems above RELMAR must be addres:es only.

KARMA 06/¢9/82===zzszzzzs
ITEH

FEFFEYFY

602C
Go2C
602C
6p2C
602C
&02C
502C
fo02c
6030
6G3!
6035
6036
6037
6037
6037
6637
6037
6637
6037
6037
6037
6038
603
6040
604¢
6046
6044
60¢F
6052
BASE
6054
605E
60SE
605F

Loc

§3
cB
45
D2
Fr

a6
73
79
61
-1
-1
75
69
60
78
69

6/14/1982

Lota Tables

ceres
R Ry e Y T I T T Y P
*

* KEYWORD
i

T T R Ty P TR I FE S TR Y

rTdABLL

kayuwrd

50 €5 ¢1 asp  CSPEART . i Invoking Neyword #1.
52 52 #F asp “ESROR’ 1 Invoking kayword #2.
val ff ;i End of keyword tabla.
ARARIAINEIAAPIAAAINANANIRARRARARREB R EANR RS AIRARANINAED
El
. ERROR HESSAGES
3
A RRAF AR R R RN AA AR R AR RS AN AN AN RN RN IR
arimsg R
vel errnwn ¢ Iet ervor message mowb
BF 72 72 asp ‘sorry charlva’’ i Error messaga errnum +
20 63 6§
72 6C 69
Al
61 8C 66 asp ‘malfunction malfunction!' ;
6E 63 74
6F &F 20
61 6C 66
6F 63 74
&F 6F Al
* Note that ckove 15 the longest displayable error msg.
val ff ; End of arror messagas.

HP-75 Description and Entry Points
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Sarranar

6O5F
GO5F
605F
605F
GOSF
GOSF
6O5F
605F
GOSF
B05F
605F
&a5F
[:E7 3
805F
GO5F
605r
6o5F
GOSF
6O5E
605
6060

Code Attr

arz=

as e
AR S E SRR R B A R R AR R AR IR AS R AP AN I AN AN NN R R AAARAN RS
H

CODE ATTRIBUTCES

The byte immediately preceeding the intercept cods ©
the code attrebutes byte. TIhis bylae supplies informa
tion obout the code usaed 1n this LEX fila as follows

RANxbla; bit 2 must also ba set.
ROMable

Positien- Indepandent code
Hergable

LEX 1D Independent code
(reserved for future use)
(resarved for future ussg)
(reserved for future usa)

N D

b okwonh

LR A N R

BRI N RSN RAR A SRR A SIS I RN AR AL I RN AR I AR RN RA AR

byi 000111118 sALY of the obove.

KNARMA 06/03/8B2
ITEH

Lac

2E=s3sFrIsTE

110
110
112
112
113
11%
115
i1
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
13¢
135
136
137
138
138
138
139
140
141
142
143
144
145
146
147
147
147
147
I47
147
147
148
149
150
151

arasasan

8060
6060
1214
8ged
60co
6060
6060
6060
B6aso
6060
6060
6060
2.1
6060
6060
Boso
BoGe
6oge
BoEo
bo6e
6062
BoGe
6060C
§060
Ll T
6060
6060
6060
6060
6060
Ll -1
6060
[:1c:1d)
6060
6050
Bo6p
6062
6064
6068
6068
E06C
6078
6074
65078
607C
6080
6oba
6085
GO87
608A
6058

[
Fe
13

Iz
48
61
20
e
2
76
21
oD
[%3
9E

Interrapt Ruutnnc

a1

Br

AR R AR R AR AN NI AN AT NANR SRR A AN AN AR AR R

INTERCEFT ROUVIIRE

The intarcapt routine may trash: rb-3, arp, drp
ond I regiiter, oand statusr. Since RANDI sovas
and restoras them on the 8 stack, they cannot
be used to pass ouf paramataers.

Inputs:

Event number

Duplicate copy of event numbar,

Basa address of this LEX file.

A pointer to the last tokan called b
the Vntarpreter. If it ix EROHTK, tha
it paints #o four bytes ar shown delow

-
n
§
el
-~
noiton oM

‘ PR +
[ ZROMTE | ROH NUMBER
+ ’ PR

TOKEK + [4 1 2 3

---
| Teken |

———

All othar input will depend upon the intercept.

s
L]

»

»

»

»

*

*

»

]

»

E]

*

L]

L]

: (TOKER)
EH]

L]

»

s

*

»

*

*

*

*  Output: bin

* (HANDLD) = elear te terminate polling.
. non-zare to continue polling
»

]

BARASAA AR NSRRI NI RIAI SR AR NI I IR AN AN RN A NI BRI Y

intcpt
e
0, =V HARM

From scanner,

Is it a warmstart?

; NO?

i Load my bese oddrass.

cmb
rne
idmd r36,=ROMPTR
Jsb
afc

x36, (mesout-bara) } Tall user about i+
‘Kangaeroo at your servica’’

day
Jeb
rin

ertfs

=UNSEE ; 0K to undisplay.

14

KARHA OEf09/82

IrEn

Loc

2rarrasa

153
153
159
158
156
157
158
15¢
16¢
151
162
163
164
165
166
167
166
163
169
Lo
170
171
171

6a8E
easn
[32:7
6368
6agh
[2:7:]
6QBB
(4.1
6aeB
60BE
6968
6088
&088
6088
6088
GOS8
H088
6088
6088
608D
Ll 3]
6088
6088
6088

3 6048

123

5 6088

6088
6088
GO8R
6ORR
(7

0 6088

608D
[ 7
6002

t 6096

BOGR

s E09R

[Tl ]
6008
E098
E028
GOOR
EQ2E
€09
[ 212 5
L=
EQAS
EORS
ECAL
&0AA

q2
a2
CE
re

42
02
L
£F
6C

©A
af

Parsa Rout:

Br1

rr
en

Bl
fa
FE
FF

06
£S5

A3 82
95 oo
Fr

Al 82
a5 pp
r

£3

AR R F AR A AR AR AR AR AR I A A DRI AR AR I SIS AR RN IR

» .

* PARSE PRQUIINES

»

' Imput: ffrom scannar)

* in

* ria = Pointser tc ASCII taxt input.

* [31] = RBom token numbcr.

. ris = @ (for multibyta adds).

* rd1/42 = Twp Byte ROH 1d nuwmber.

* riz = ROM token humber.

* 47 = Primary Attributas.

2

* Output: The RIZ increating stack containg tha tokens
* carresponding to the keywords in this file.
L]

* ROTIE: The above registers must be correct on exit in
» addition te maintgining r$-13, r16/17.

:

FARRAN R AR SRS IR ARSI SRR NS A ARA S AP ARSI AR RN IR S RARA RS S ARASARS

R e T Y S P Y Y Y P T S L]

heyword with no perameters. Put the tokan
onto the r]2 stach 1n increesting addrasser as follows

Parze one

.
.

.

. ROH switch ¥okan (LROHTK)
. IP number of this LEX file
» Grdinal of corresponding keyword.
.

rig --»

LRI SRR SRR R EREREREAESERES RSN EIEERERESENES RN E]
spackd
Tdmd r2,=ROMPTR
Jsb  x2,fprslex-bosa}
Jsb  =SESCAN
Jmp  pushme

; Fetch base oddress.
} Sove lex sertch tokens
; Get naxt token safely.

PRI R IR EEEAAARA AT RN IR AS AR RS SRR SR kAR
.

* Pari¢ one keyword with ont numeric paramater.

s

B AR A NS RN AR AR R AT RN IE R ARt AR AR R AR

#rrord

tdmd r2,~RONPTE i Fetch bate addresa.

asb 32, {prslex-taze) : fave lex switch tokans

Jsb  =SYSISE ; Presean, gat o numeric

def RLHVA» ; expresfien, pesiscen,
P shoma

pomd r5d,-r6 ; Cat lax switch tokans

pumd rid, 112
rin

and put then onto rli.

HP-75C Description
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108
198
199
et
202
202
203
20¢
208
206
207
208
299
210
211
212
213
214
215
216
e17
2l
219
220
221
221
221
222
223
224
225
226
227
az28
22g%
aje
231
232

6048

2asssrrs

60AB
G0AB
6OAB
60AB
60AB
6048
BOAB
6048
Eo4B
60AB
60AB
6048
60AB
B60AB
60AB
60AB
60AB
B0AB
6048
G0AB
B0AB
6048
6048
BOAS
BOAB
6048
BOAB
boAR
60AB
6048
6oA8
60AD
6OBO
6083
6OBS
boRs
6084
6OEB

Lo

06
6D
13
60
aP5c
42
SE

KARMA 06/09/82====
ITEN

OBJECT

C'ODE 5HC=.BD&£)M DBJ'-.BD%EKA

6/14/2982 9 51 AM PG 7

Prsiax - LEX Token Shuer

B
A3 B¢
22 A1
06 E5
Eg
ES

Crver
Ry e Sy Y F Y Y]

2
Pushes the LEX tokens onto R on entry.

In: DRP 2
rig = LEX token.
re1/92 = LEX id nwmbar,
Out:
RON switch foken [EROHMTK)
ID numbar of this IIX file
Ordinal of corresponding keyword.
6 --»

Trashes: R2/3, B55/57
Catls: nona
Errors: nona

E]
.
L]
E]
»
L]
-
*
*
>
E]
£
A
*>
A
s
E ]
* This routine iz necassary to moke this lex file indap
* endant of the LEX file number. This allows [FX fils
* to change nwnbers when copied from RON to RAH. Th
* user simply colls this routine on entry to the pars
* cede, and moves the tokans Jrom the RE stack o th
* R12 stack befora raturning to the operating sysiem
>

L]

R e R R e P S T P Y Y Y Y I T ]

prslex
drp 2 t From caller.
pomd r2,-r6 § Ge? return oddress.
tdb  r55,=LROMIK 3 Load switch tokan.
Tdm 756,042 ; Fetch LEX id¥.
pumd r55,4r6 i $ave am both for later
pubd r14,+r6 § and current token alsc
purnd 12,416 ; Save old return oddres
rth

and Entry Points




RARMA 06/00/B2-==
ITER Loc

PP EYE]

FRuntime Routines

crrce

239 60BE MR AR B RN ER AR AR AR AR AR AR R AR RN ER RN NI A TENT RN
234 60BB b

235 6088 . RURTIINE RoUTINES

236 608BB .

237 60BB . Input: BCP

238 60BB * drp 20

239 G60BB * 1o = pointar 1 byle past current token
290 60BB . riz = eperotional stack peinter

291 60BB * rit x Machine state byte

242 60BB * 17 = gontainr stall flag

243 60BB * (ROMPTR) = basa addrass of this LEX file
244 60BB * (TOKER) = tame ar for parse routinas

245 60BB .

245 60BB * The runtime routines must maintain the intagrity

297 6083 * of ragizterst ri-13, r16/17

247 60BB .

247 GOBB BA R RS R AR AR NI AN AR R AR A RS AN NASANRRAR R R ARAR R RN
248 60BB

240 GOBR AR IRAS AR AR A AR RPN ISR R R IR AIARARNANINRIRARINLE
249 60BB .

250 6088 * 100 SPEAK cer?

25! 60BB *

252 608D * Quiput a silly message to all dirplay devices

253 60BB *

254 6oBB *In: none

255 6088 * gut: maessage on display devices

256 GOBB * Calls: mesout

256 6088 *

256 6088 REARARRA AR AR AR R R AR AR A AR AL RA R R SR KA NN ARAAREAAR
257 608D

258 60DB B R AR R AR AR A NS R R RA R SR CAS ARSI A NN E R AR AT R R
258 €0BB *

259 60BB * Tha atiriButas byte must immadiataly prececd the

260 608B * runtime ceda for that keyword.

260 6088 "

260 60BB PRSP ARSI AR AR AR AN F AN AN R U NA N AR AR R ARSI RN
261 GOBR Al byt 241 ; Statement, THEK OK.
262 GOBC speak.

263 GOBC 9% bin i System entered in BCD.
26¢ 60BD dp 220 ; Systam sugplicd DRP.
265 G0BD Bl A3 B2 tdmnd r20, =ROHFTR ; Feteh my base address.
266 60C0 10 (6 CB 09 Jeb  x20, (mescut-base) ; Output the messaga.
267 60Cd 41 72 66 21 asc CArff Acf!’

267 60C8 20 ¥1 T2 66

267 6ol 21

268 60CP 00 R4 de] crljf j Output EOL sequence.
269 60CF CE FF FF Jtb  UNSEE } Undisplay when done.
279 6ob2 9r rin

277 6003

KaRHA 06/00/82==
I Log
errazsres
sarsnsra
273 6003
273 6007
274 80D3 s
275 6003 »
27¢ 6003 *
277 6003 *
273 6000 *
27¢ dony s
280 6003 s
s
*
»
N
s
.
N

281 60DJ

282 6003

203 6007

284 6003

285 60DY

285 6603

e85 6003

286 60D3 Al

287 60D¢

288 604 CF FF FF
289 60077 50 JE A0
290 60DA CE FF FF
291 62pp of

292 60DE

OBJECT CODE

Beports the specif r
A AR R R SRR AR RN RN RNRIRERISLERS SR EERTESES AR ESE)

SSIgFrETErIzTooE

SRE=BDSEXA OBJxBIREXA

SRR TICEEERIFTETCSIETCTIOL=S

6/18/1882 9:5!1 A PG 9

»
100 ERROR <error numbars rer+

Raport tha arror specified after the keyword.
Nota that only the laast significont byte s ured.

In: RI2 points to runtima porometer stack,
In this case an § byte nundar is expacted thare.

Out: Tha error text on the disploy devices.

Cetls: ONEB, ERRORR.

byt 241

error,

Jsb  =ONEB
tdd 2o, r?6
Jeb  =ERRORR
ren

R R e T T R Y Y N Y]

j Statament, THER OX.

j R78 = binary # on rl12
i Set up error nwmbar,
; OQutput that error.

raaarsas Hesowd -

20¢ BODE PR AR AR RN AR RIS RIS ARS PRI PSRN RIS NINT NSNS
29¢ 60PE » -

295 600K b Dutput a message to display devices.

296 60DE .

297 HODE *  Calling sequencar J5B  =MEsOUT

2985 60D * ASP  “"missoge’

299 60D *

Joee 60PE * Inputs: BIN

Jo1 60DE » MHessage Bytes follow call with high

302 6OPE * bit set on the final cheractar.

343 6ODE *  Output: Messaga on the all display devices.

Jod 60DE *  Trashes: status

d05 GODE * Calls: QUTCHE -2 Doas ROH switching'

306 GODE * Errors: none

Jo6 GODE *

306 BOPE AR R R R s R AR ERNA ISR A NN AR A SRS S S IRARI AR NI RIRSR
Jo? 60DE

JoB 60DE criff wqe FBaodh JCRLF with farminater.
Jog 60DE )
J10 60DE masout

311 60DE 90 06 ES pumd r@,+rb iSave used regittars.
312 60F) 42 E5 pumd r2, +r6

313 Gok3 58 E5 pumd rd0,+ré

J1¢ 60LS BS FB FF
J15 6ok8 SA E4

Ldmd rJ0 N6, (0-8D)
pudd r3?,+rb

iFatch metrage address.

Ji16 6OEA loop

317 60EA rp 132

318 60FA 18 E0 pobd r32,+r30 ;Get axt chr; Bump coun
319 60LC 94 rad ;5ave Flaps.

320 GOED 8% s raz ;Clear HSE.

J2I1 GOEE B6 Lrd r32

Je2 60LF CE FF FF Jtb  =OUTCHR rOutput tha character.

323 60F2 OF pad

324 60F3 F5 F5 whps

J25 B6OFS 54 06 L2 pobd r32,-ré sRettora wred registers.

326 GOFB 58 B? F8 FF
Je7 60FC K3

timd rI0,x6,(0-8d)
pormd r3¢,-ré

;Sare new relurn addresrs

J28 60FD 42 E3 pomd r2,-rb

329 6OFF 40 E3 pomd 10,-16

130 6101 9F rtn

331 B102 Lrand fin iFnd of file.

KARMA 06/09/82=zzczezzzs

'MBOL  VALUE TYPr
BASE 6016 Ll 4
CRLF'  BAOD F° 2
EROMIE  005d [ Y=l 1
ERRHSC 6037 LCL 1
ZRRNUH 0096 fx 1) 1
ERRORN 6098 Lok 1
ERROR 600¢ LCL H
FRRORR FFEF EXT 1
ir oprr G EQU 2
INFCPT 6060 Lt 1
KEYWRD 602C LeL 1
LEXID 00869 oy H
LXEND 8102 Ler 1
LASTRT 6016 LCL 2
HFSOUT  &ODE LCL 2
HUMVA+  EFEE EXr 1
ONER EFFF EXT 1
QUFcHR  FFFF EXT H
PARTAB 6026 LCL 1
PRSIEX 60AB LCL 2
PUSHRE  60a5 LCt H
RELHAR FEFF G pAD 1
RMBASE 0060 QU 9
RMMEAD  ICES G bap 1
RONPTR  82AZ G DAD 4
RUNTABR 6022 ECL i
SESCAN  FFFF EXT 1
SPEAKKE GOSB LCL 1
SPEAK. BOBC LCL 1
SYSISE FFFF EXT 1
TYLEX Q00D EQU 1
TYNLEY 0040 G L 1
busck  FFEF EXr 2
V.WARH 0001 G Iy 1
1o0087 H0EA oL 1
tn0ad  BOSA Let 1

COUNT  Symbol Table

HP-75 Description and Entry Points

EEEES

6/14/1882

163



KARMA 06/00/827== creras crzzas
HEADI¥G Fable of Contents PAGE FG 12
Exampla MEX file . . . . o0 00 0000000, 1
Address Tablesr . . . . . . . . . . ., ... .. 2 APPERDIX B
Datu Tables . . . . . . . . o 0 0 0 v v v e e J
Code Aftsabutes . . . . . . . . ... 000, o RAH-based Intercept Kandling
Intercept Routine . . . . . . . . . .., . .... &
Parse Routtner . . . . . ., 0 v 4 e e e e ]
Prilex - LEX I'oken Saver . . . . . . . . . ., . .. 7
Runtime Routinés . . . . . . 4 4w . v 4 v o0 u o o4 & The following program ts frem RY/JSB. It suggasts @ possible way
Error - Raports the specified ereor . . . . . . .. @ to handle HOM switthing for intercept handling.
Hasout - Ouiput Message Subsouting . , . . . . . . . 10

BRALXA MAD © ERROAS O WARNINGS 05 [ABFLS $12f 258 LAST ERROR AT (4

HP Confidential

- 39 -
1 0000 KARHA 05/10/82-z25z22=2=z22z22=2 T rITrISEISSSTESSsssrssssEsssresss
2 opod FRRARP T YRS NIRRT A AR A R AN R AR RN NS R A AR PRSI RARA N R AR PR AR RS ITEM LoC D&J’Ea CGD.E SRC Y858 OB.S RMSB
2 ooao * =
3 ooee b THIS COPE HAS POT BEXN TESTEDR< 47 It should 51 o0é3 B3 9p 52 rastore that too
4 0000 * work, Eut N guorenteass ars mode. 52 0046 9F finish up
2 0000 * &3 004¢?
4 0000 HAR AP AR LA P AN IR AR RA T ERA A AR R AT A AR RIAA NN NN RSN 54 PO¢7 LR ERER RSS2 R RN AR RS R R RN R Y N N R Y S R TR IR T
§ oooQ 54 0047 .
6 0000 EXT COFY mora bytes 55 0047 ! Notes for the intarrupt sarvice routine in rom:
7 0000 EXT  Dono i/c rom 86 poe7 ' Must sove HANDLD i§ going to do NANDI colls,
& o000 EXT  EVIL seve ragistars 57 o047 * If this routine interrupts itsalf, there wiil
9 o000 EHT 107SVR V/e tatarrupt service 58 0047 ' be problems (and possible stack ovarflow).
10 ¢o000 EXT  ROOH? cheeh ram room 53 ¢GO4T *  Musl save PROTEM if going to do SYSJSB or MELJSA.
11 ¢oee EXT  ROMISE Jsb to rem 52 0047 .
12 o000 50 0047 B AR AR F AR S ARSI E AR NN RN A RN A AR AN SRR R AR
13 o009 INTSIZ EQU  GED interrupt shell si:e 62 on4g7
19 apoe S10-77 DAD  -56D*256D10 B2 G047
& goap INTERE DAD (0 error handiing cede 62 go4r
16 dpae
17 @oag
18 oooe * Code for safe ROMJSE:
19 gree
20 apae g4 RHRISE+ SAD tava status
21 6eer #0 06 £S5 PUMD RO, +RE save K0/1
22 0004 42 E5 PUMD R2,+R6 save R2SI
23 Q006 CF 10 00 JsB =1r do the guts
29 0009 ¢ 06 £J POND RZ,-R6 rastore R2/3
25 oaC 40 E3 POMD RO, -R6 restore RO/1
26 G0OF OF AP rastore status
27 QogF 9fF ATN go back
28 o010
29 0010 CF FF FF H JSB =IVIL sava RIO/?7
Jo 0813 08 €8 DEF S10-77
31 0015 63 B1 9P B2 LDMD R43 ,=ROMFL  gat toma globals
2 orI9 06 £S5 PUND BT, +R6 save Fhem
33 001B Bl A2 B2 LDMD R43,=[SLOF+1) gat scme more
df 00X s PUHD B33, +R6 saue them
ds 0OIF 66 BT 9C 8¢ LDHE R96,=ROMNUHM  and more globals
e o232 IS PUMD R4E,+RE saiw them
a7 024 Bl 4A §5 LDH® R46,=DIALCT get the directory
38 027 ES PUNE R96, +RE soue it
as pp2g 93 CLX R4G clear tha
40 4029 BT 2A 8BS STHD RI6,=DIRKCT  directory
491 0P2C CF FF FF JEB  TRORISE do the sofe romjzh
& 002F FF FF DEF JOIEVR to Taterrupt service
c 0pd] FF FF DEF A rom
4¢ P27 BE 06 £3 POHD get diractory
45 00JE RT 44 #5 STHD restere it
46 0039 }S POMr get bock some glebals
47 PPFA B? 4C 84 ke restore them
48 002D E5 [5 POHD get somc more
40 Qr3r RZ Az &2 ETMD RAZ ,=(5LOT+1) restore them
S0 0042 £3 POM™ BR4T - RE and some mere
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S¥YMBOL
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ITEN LOC  OBJECT CODE  SAC=RYLISB OBJ-RYRISE  §/19/1982 1 VALUE TYPE COUNI  Symbol Table  5/1871982 11:14 AM PG 3
= zzrssyscrroczrzzzzsszEzTs Zscrzsssrssaas =zzzszz=== PEFPP EsEsss=s=ssrssesEEerssCscas
64 0047 Code to move BOMISB shell to ram: 1X0002 ov10 L 1
B5 0047 CorY FEFF EXT 2
66 0097 40 €8 01 INTSET CMB RO ,=V.HARM warmstart? DIRECT 8594 G DAD 3
67 QU044 F& IO ireg yes, Dobo FIFF EXT 1
68 004C SA A9 44 o0 Lbit R3I2,riNF$12  get the siza EVIL Frrr EXT I
69 Q050 CE FF FF JSB  =ROOM? roem for us? INTERR o000 DAD 1
70 0053 F§ AB JEN INTIRR no, hondle it INFSET  oud? ICL ¢  c-w= NOT REFERENCLD??
71 0055 5C B1 5B 82 LDMR R34,=LAVAIL  location to copy from INTSIZ o044 EQV 2
72 0050 S§ 1C Ar LDM R3O0, R3¢ calculate place to move to ToIsvR FFFF EXr 1
7F 00SC 1A (5 $BM R3Iv,R3I2 to mouve to LAVAIL g25B G DAD 3
74 OOSE CE FF IF J5B =COPY move taveil to luamem LHAMEN B261 & DAD 1
75 Qu6l 70 10 Al LDM RGO, R0 move size to REG (ignore gar RMISB+ o200 Ice 1
76 0064 J2 A3 STH  R60,Rb2 and propagete (ignora K70/ ROMFL 829D &G DAD 2
77 0066 DI 5B §2 ADMD R6¢,=LAVAIL  adjust the ROMISB FFFF EXT H
78 0069 B3 5B 82 STMD R0, =LAVAIL pointers RORNUN  B#2C & pAD 2
79 006C 58 BI 61 B2 LDMD R3I0,=LHAMEH  gat raom start ROGH?  FFFF EXT 1
B0 00F0 54 AO 44 00 LDM R3F2,=INTSIZ  gat tha siza S10-77 808 DAD 1
81 0074 5C 49 ¢0 00 LDM R3I4,=PMISB+  gat tha code SLor LELH & bAD 2
82 QOT8 CE FF FF JSB  =COPY wmove it V.HARM 0001 & QU 1
B3 @O7B 9L iy all done $Jjoce3 007C LCL 1
B9 GO7C ENDIF
85 007C
86 007C FIN RY&LISB RAD © EBRORS 0O WARNINGS 28 LABLLS SIZF 124 LAST ERRGR AT ¢
HP Confidential
- 85 -
APPERDIN € APPENDIX D
BIRLEX and Hybrid LEX files Referances
BDRIEX 3 o LEX fila which allows the craation of RAM-baored IEX I. Cormmant: contatned in the scurce code
Jilas uzing tha NPIOOD developent systams (Systems 32 and I2 in the
lob.) BPZIEN is-en wnsupported product. To wya BPALFX, fellow tha 2. Entry Point docwnentation
instructions which gppear in the filas and which are also reproduced
hara. 3. HANDI coll documentation
This routing copias spacially formatted RON files into 4. Interprater document
LEX fales which can by occassad by Kangaroo. MNon-lax
files can also be copied, but they muest be KLINK com- 5. Kangaroo Cross Referance
patolle. The workfile 15 purged end o CLEAR VARS i
done after the fila ic copiad which will maka the lax 6. Kangarac Memory Manogemant document
fila much more stable vn RAM. (Henca aasier to debug’}
7. Kangeroo Ownar’s Manual
To usa thix facility:
. 8. Kangaroc System Hooks and Nandlas documan#
1} The source filer must consist of relocatable med-
ulos. A file diractory, including the RON exist- 8. XR/GLO (Kangarco global file)
once header, must be first. Hake sura that the
runteime {ables are ralativa o bese address zero. I¢. Parser document
2) Run KLIRK. Link this module férst foliowsed by the
modules contasning your coda.
J) Onte you hove loaded the retulting ROH code onte
the davalopment systam, run tha oparating system
ond ON Kangoroo type: LEX «cr»
Tha file will Be crected from the directory in-
formotion contoined ot the beginning of your AOM.
HP Confidantionl KP Confidontral
- g7 - alax
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Table of Contants 5.1.3 The LEX File 19
5.1.4 Other Filas 19
§.1.8 Checkium 19
§.2  RAN-Bosed LEX Filos 20
1 Introduction J 5.3 Kybrids 20
1.1 TIhe Purrose of this Dotument E 6 Coding Practicas 21
2 Concapts--Hhen the Systam Uses LIN Filas 5 6.1 ROM-bared LEX Files 21
6.2  RAM-based LIN Files 21
2.1  Parsa I'ima 5 6.2.1 Example I 22
2.2  Run Time 5 6.2.2 Exomple 2 22
2.3 Intercepts 5 6.2.3 Exomple 3 ee
2.4  Subrouting Calls 5 6.2.4 PC-Relativa Addressing 23
3 A Standard Structure for LEX Filer 7 7 Idantifier ond Othar Numbars 25
J.a Introduction 7 .
3.2 Spacific Structure ? Appendix A--Exampls HOM-based LEX File 27
J.2.1  Ganeral Overview &
J.2.¢ IHdantificotion Number g
3.2.3 Relationship Batween the Tables -4
3.2.4 The Runtime Toble -]
3.2.5 Parse Fable -4
J.2.6 Relocotion Marker ]
3.2.7 Reyword Toble 19
¥.2.7.1  Reyword Searching 10
3.2.7.2 The "Lockout” Problam 10
3.2.9  Error Table 11
J.2.8 Code Attrilutes 11
J.2.30 [Ixecutolle Code 12
3.2.1¢.1 Parse Rontines 12
3.2.76.2 Runtipme Routinas 12
4 Intercapts 13 The Eangarco Rom Switching Guida
Jack Applin IV
2.F  Direct Intercepts 13 3:97 July 19, 1852
§-1.1  Problcms with this Mathod 13 N
4.2 Pollcd Infarcepts—-NANDI Calls 13
4.2.1  Recarving o Folled Intercept 15 [rialslaleels )]
9.2.2 Other Porameters for Intercapks 15 (e s orae e tale]
#.2.3 Gaenerating a Polled Intarcept i6 QRCPTIRQA0AT000Q
DPOPGIIOVVACANCARGe
5 Types of LEX Filas 17 e CQRQROCORQR0QUIIOLAIREQ
3 A A A L L ] '
5.1  ROM-Bosed Files 4 &« QOPOQEOR0T0000RILICRRRATOOONN @
5.7.1  Existence Heodaer hig an R L Tl e ST e el e OO
5.1.2  Fila Directary % 0L .. . 0000000000000 (NITR0e0R0R000000000000 . QU000
OPRUQICILQUO0CR0 N P00 P00EO0QITeICROTRO000E0G .
WP Confidentiol Q000" L R A A A A A L]
peme R A A A Ll oo
1) AROC00EPELEIRIRIROOR00000/
QUL Ll R B n e by I +
\OQLQ0P | eQeegee | Aan i
00000t o0 | :
0000} . 00 | :
0000| 0VOD 32K v : o+ -+
voo] 7 | : I !
000) | System : | Plug-in | | Plug-in |
{oa] | Aom 3 | Rom [ | Rom |
joos | (ALTROM) | b 1
Lrlileliiote] 29K pmm e -+ S 4 +
00000009 :
00600 . System ]
“peaQ Rom 2 H
FER 4 mmmmmm + st
Systam :
Hom 1 :
GE #mm + :
System :
Rom @ :
[ — -+ H
-2
Kangareo Rom Switching Guide Xongareo Rom Switching Guide
In the Kangaroo system, the addrezses 29K-32K eontain the
switching roms. Only one of these roms should ba enabled gt one
1 | time. Tha software heaps track of which rom iz enabled of any
I Big Picture | given ime. The oddrass 56K-87.75K tontains what i5 & o 9t c ot
I

INSIDE KARGARDO OUTSIDE RAKGAROD

Syitem
Rom 4
{BASRON)

qEK

.
i ]
1 !
| I
1 1
+ *
| I
| Rarr I
I |
| 1
-+ 4
| |
1 1
1 1

I

suitching rom, the BASROM, but € in fact is hon-switching. Th
Jact that the BASROM contawns o lexjfile makes it & togical rom.
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Enabiing and Disobing Roms |

Roms are enabled and dischblied by writing to I/0 oddrasses. A =n
dota whatsoever may be writtan, 1t 1< tha cct of writing that the
hardware notices. The FF30s, FFe0s, and FFES0s are the I/0 ad-
dresses that confrol rom anable/disable.

Unfortunately, thers ore two diffarent revisions of the romr,
the “old” roms (part nwnbarss 10104 & 1IF9) and tha “mew” roms
fpart number 7777}, The original CHOSV roms (part # 1LD4) ware
designed by Bruce Schoebar. Thesa rems ware modifiad for CHOSC
fpart # 1LX9) by Liz Myars. Thon, Liz modified thim to become
“new" roms (part & ?777).

Alzo, thoere ore the 16K CHOSC 1LXE roms for use in MEMIC.

e OLD

The old roms wers only manufactursd to fit in the FF4Y addresses.
These roms wars senabled by writing to an FFéraven> address and
wars disabled by writing to the cerrasponding FFd<edd: oddress.
Hence, to disable o rom, you have to write to aithar the corres-

ponding FFgérodd> address (assuming you know what rom’s snobled)
or write to all the FFérodd: oddresses. It is possible to haove
two roms enabled at once.

wee HEH ~rm=

The new roms are moaufactured to fit in the FFIX, FFe¥, or FFSX
oddresses. They ore esnabled by writing to on [Flrevan:,
FF{-aven+, or FFS¢even+ address, They orw disoblad by writing to

o n _y _ oddress FFIC-FFSF axcapt for FF55, which (s o tast oddress.
Ihis “should make it difficult to enable two roms at encs, fincd

the act of anabling any rom disables oll cthers.

=== MEMIC =~

Tha MEMIC roms ore menufacturad ¢o fit in only the FFSX ad-
dresses. Thay are snobled by writing to an FFi-avens addrass.
They ore disobled by writing to FF¢F o n _1 4 _.

ROTE
Since 1t 15 unknown whether the 1/0 spoce auto-incra-
mants or not, {and <n fact it yarias batueen different
ravisions of the rom:) you should ¢ n I y _ perform one-byte
writes ¢o the I/0 oddresses.

e
Kangareo Rem Switching Guide

The routing UNROM writes to the FFérodd: addrasses to disable
all the roms. This should work for any of the roms.

PPC

NOMA!

NOt MAnufacturer Supported
reciplent agreés NOT to contact manufaclurer

_5
Kangaroo Rom Switching Guide

i The Rom Switching Sofiwors |

Tha rom switching toftware consists of saveral routines and a
few pointer:, The routines ars wsed to suitch between roms, The
pointars can ba urad to see whot rom/laxfils you're in.

For example, +f routine ALPNA wsad RORISB to caell routing BETA
in rom 2222 (in rem, not roml), BETA could look at:

ROMNUM to find out the ID number (2222) of the laxJile BITA's in
SLOT  to find out the encbia addrars of the rom BETA's 1in

If routine ALPHA used ROMISB to call routine GAMMA n laxfile
3333 in rom, GAMMA could lock ot

ROHMUH to find omt the ID nwmber (3333} of the lexfile GAMMA's in
ROHPTR fo find owt the addrers of tha lexfile GAMA's tn

NOTE
Since soch rom must contatin o laxfile ar 1t2 first file

fand na other fexfiles!
I refer to tha lexfila’s ID number if1rsi two bytes of the lexfila)

as the rem’s IP number.
Technically spaaking, only laxfiles hove ID numbars, not roms.
This 1s pretty sloppy, but it works.

_6-
Kangarao Rom Switching Cuide

| Rom Switching Routines |

##4 CYCLE: cycla through the lexfilas ##4¥

CYCLE collt a given subroutine once with sach Laxfile anchled.

##y4 GETROM: anable a lexfile #44

GFTROM anables +he lexfile whota IP 1s vn RO, If the laxfile 1s

in 0 rom, the rom 15 anabled. If the laxfile 32 n rom, only tha
pointers [(RONFTR, ROMOFF, atc.) are changed and n _o _ harduore rom
suitching 15 done. - -

HP-75 Description and Entry Points
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#HN GETRMZ: enoble o CexPile M

GETRM2 enables the lexfile whose ID is in R22, Ctharwisa the some
as GETROM obove.

Kt HELJSB: call a routina §n the HELRON #i#

HELISE soves the current lexfile/rom stotur, encbles the MELACH,
calls the toutine givan aféer tha call to MELJSB, ra-enoblar the
previous rom, oad returns to the coller. HELISB iy trantparent o
the colled subroutine, thot is, the a x _a ¢ _t _ stotus of the calle
(ARP, DRP, E, averything’) 12 passed to the called subrouting,
and the ¢ x a ¢ _t returning status of the subroutina is parsed boc

to the callér of HELTSB-

BiH NATRAOM: gat the naxt rom Ml

NXTRON, given o pointer to the rom table ROHTAR, enables the naxt
com (not lexfile} end returns an updated poanter. It is wsed by
NXTKUF & CYCLE to loop through lexfiles for HANDI.

-
Kangaroe Rom Switching Guide

##4 ROMISB: coll @ routine in any lexfile #44

RONISB taves the currvent lexfile/rom stotur, enables the Lexfila

given tn tha coll, calls the routine given in the call, re-

enables the previouws rom, and returns to the coller. ROMISE ic
transparent to the called swbroutina, that s, the ¢ x a ¢ _¢ _ staty
of the caller (ARP, DRP, E, everything’) {2 patsed to the ¢alled
subrovting, ond the ¢ 1 a ¢ ¢ _ raturning status of the subroutina i
passed back to the caller of ROKISE,

Bi#R ROMATN: enabla the system rom B4
HOMRTH enables BASROM, setting the poeinters (ROMPTR, ROMNUM,
efc.) te reflact this. Note that it does physicelly enable ALTRON
(at 2¢K) but the peinters are set to BASROM (at SG6K).

ROHATR i3 the som as calling GFTROM to anabla the BASROM.

#48 ROMSET: set up the table of roms Ki¥

RUMSEY fealied ar coldstartf/wapmsfart] initiotizes NUFATHB, The
table of roms. ROMTAB contains the slot sddrass of all currently
existing roms, followed by a 9000 for and-cf-teble. The entry for
BASROM (ot S6K) is 000l

#iN RURRGH: ansbla the Lexfile for the currant environmant B&#

BUNROM Tcoks in the currant senvircnmant for the currant progrm;:
laxfile and colls GETRON to enobie 1t¢.

—8-
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B4 SAVEHE: sava ma from rom switching a4

SAVEME ¥s used Like this:

U8 JSB =SAVEME rave me from rom switching

JSB =GETROM enable some other rom

RTR return with previous lexfile enchieds

When SAVEME i3 called, it roves tha currant lexfile status,
Than 4t calls the rest of 1t's caller (SUB, in our excmpls) 6s o
subroutina. The caller executar, possibly parforming rom
switching, and than raturns. This raturn €akes us Bback into
SAVEME! At this point, SAVEME restores the previous Lexfile (it
tavad the Lexfile status on the stack previously) avd returns.
This takes us back to the coller of SUB with the pravious laxfile
anablad.

168

#i SYSJEB: call a routine in the BASROM HE#

SYSJSE saves the current lexfile/rom status, enchles the BASROM,

calls the rouftine given afler the call to SYSUSB, re-anobles the
previous rom, and returns to the caller. SY5J5B (s transparent to

the ¢alled subroutime, thot it, the ¢ x o &t _ statur of the calle
(ARF, DRF, E, averything') i3 passed to The callad subroutina,

ond the e x a ¢ _t _ returning statwus of the subroutine is passed bac
to the caller of S5YSJISB.

Plaase note that SYSISB enabley BASROM (ot 56X) and not ALTROM

fot 2¢K) oend so ROMPTR oand ROMRUN ore set ocecordingly, It doas
phystcally enchie ALTAOM, but the pointers are set to BASROM.

#4n UNRON: physicolly diseble all roms HEH

UNROH physteally disablar oll roms by writing to tha FFe<edds ad-
dresses. It doasn't modify the pointers (ROMPET, ROMNUM, etc.).

_g-
Kangarco Rom Switching Guide

| Rom Switching Softwere Globals

NaH BANDIED HER

The fleg for a routtine to step a HAMDI call. If a intercapt
routine {calied by KANDI) ¢ 1 & _o _r _s _ NARDLD, than HANDI stops cycl
through the intercept tcktines ond signals success te the roller
cf NANDI. If RANDLD ix never set, NANDI goss through ell inter-

capt routinar.

HOTE: yaftercept routines called by NANDIP can olso set KANDLD to
stop tts cycling, but this 13 not raccomendad.

Wil RO WaR

The IP number of the current loxfile. Tha IFF nunbar v: containad
tn fhe farst hee butes of thae lexfilg,

WRE ROMOFE W&

The “offset” for the currant Iexfile. It i: added to the routine
addresses in the lexfila’s tabler to make them obsolute od-
dresses. In lexfélesr €n yom, ROMOFF=0. In Iexfiles 1n ram,
RONOFF~ROMPTA=tha address of the lexfilse.

Hit ROMPTR #64

The pointer to the current laxfile. For the BASROM, ROMPIR=56K+2
{Just after the rom headar bytses}. For all ether lexfiles in rom,
ROMPTR=24K+2. For laxfilas in rem, ROMPTR=the address of the lex-
file (no heoder neadad for lexfiles in ram).

-10-
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##H ROMIAB #&H

Tha tohla of slots that contain roms. The toble contoins & serias
cf srlot oddrestas foliowed by @ zaro ta indicate and-cf-tabla.
The BASHOM is indicatad by 0001 +n this tabla. The table is
tnitialézed at coldstart/vermstart,

WEH SLOT Wik

The snable oddress of the currenily wnabled rom (not Lexfile). If
a lexfile is currantly poinfed to by ROMFTR/ROMOFF, SLOT s#ill
eontains  the enoble address of the prawiously encbled rom, vhich
iz stell phyrically snablad.
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Other doctomants

Joey's Big Book of Rem; (KR"ROM) by Dove Barreit & Seth D. Aljord
This tells you how fo write o lexfile

omoﬁwmawe@a -
QRRR000000

i

Q20! (it
QY. . WOQWG‘WQGGWGOWWWWWWW - Q000
\OPRREETQEeO000

-12-

Time & date stuff

Rean Young
ot /09/82

ORORQERI0TAPIVICTRY o
A QOO0 00PCROAIEEIVIRRRD™ "eo"
CO00000R00QUIRO00RION0INR/
MEIQIVDR00/ " QOURA0ARQ/
\odeeee 1e0eeoee

024001 o0/

oovo| . 00
0000| oveo
oov| 7

oo0|

100

eoo

00000Q
“0n000009

06007,

"o00g

TIHES and DATES use assentially tha teme code, the only dif-
Jarance being the delimitar used (which ali20 serves or a
Jlow flag at ona point). The process gefs soma ram for the
string and gets the curreat time/dota. Depending on thy
dalimitar, it eonverts the bhoursfyears to ASCI] and outputs
tham to the siring, followad by the delimiter. The process
17 repeotad for tha minutes/month ond racond/doys fields.
Finally, the string oddress and langth arc put on the stock.

DATE gets the currant time, converts the montk to nwshar of
doy: by going through o loop which addi up tke number of
days in each month, edds ths doy to gat numbar of days since
start of year, ond adjusts ay ncedad for leop yeor. Tha bot-
tom two digits of tha yeor are multipiiad by JOPO and added
te  the day count to produce the Julion data YYDDD. This an-
tager 11 put on the stack.

TIHE gots the curvant time, multiplict the hours by 60, adds
the minutes, multiplies the reyults by 60, ond odds the
seconds. Thes gires the integar nwnbar of teconds tince mid-
night. Than we ge? €he fractions of seconds by adding the
RIC o the time baze and throwing @y everything above tha
Ifth B:t. Thiz mumber s convartad to floating point and
divided by I6IFF (T sec wn 27-14 seécond drchs). The rasult
vs added to the tnleger sgrondz, the ngw  reswlt 41 lcft
shaifted 2 decymal points, trunceted and right shifted back

the ctack.

fthis truncates to milliseconds). fhe real number i: Left on

TRANEFORE
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2:20 PH TWY., 15 JULY, 1082

Treayyorm

|
TRANSFORM | CHAPTER 1

b e —

1.1 TRFRM. -- Fhs runtime routine

TRFRH. is the runtime antry point for TRANSFORM., At tha time of
sntry therd are sir bytes on the AI2 stack funless the usar it
fransforming  the current editfile, in which cass only +he
type? will bs on +he stack). Four bytas which contain
tocation and length of the filaname and two bytes describing
the atiributar of the ciypes,

SYNTAK: TRANSFORM {"<filespecifiars*] INTQ <typas

PARSED: [“<filespecifiers"]), vtype-, INTO, TRANSEORM

titanone Langth

Jitanam tocation

1.2  INITIAL STEPS

1. the type i3 popped off the stack ond examined.

Thiz triggers
ont of thraz roufinas.

CONAS-, BAS AS, or CONLIF.

2:20 PH TNU., 1§ JULY, 1942
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1
Trons form Fransform
I7. the file dvrectory antry 1is located ond the file type {¢ 1YY, rtyper:=LiFl
determined. )
a) rfile typer:=LIFl; action: none
I1I. comvarsion t3 imityated ond if nc errers occur tha file is
convertad and the directory i1 updated b) rfile dypar:=TEAT; routing: CONLIF
action: The PCB is deleted and sach taxt I i
convertad te Uif! format. The intarnal endline is
1.3 CONTROL ARD ACTION

Ir.

The control 15 directed by the
€BASICs s spacified then control
sends control to BAS AS; ond

tpecifiad ~typas, 1y
is parzed to CONAS-; <TEXT:
«LIF1: passer control to CONLIF.
“type>:=BASIC

a} «file type::=BASIC; action: none

B) cfile type::=TEKT; routina: CONAS-

action: Fach tert line ir parsad. If no errors occurred
then the originel fext line is roplaced with the
tohenized line. JIf an error has occurred, then the

original text Uine will be interprotaed as

a line of
comment and fnitiated with ‘¢ 7,

€} <file types:=LIFI; rowtines: CLIF --> CONAS-

action: The Lifi Jila is strippad of its fitler. The PCB
{Progrem Control Block) 1is insartad. Then the ASCIY
Jermat  e1 ¢onverted te  internsl  text form. This is

accomplished by converting the linek to BCP and swaping
pesition with the line length. Finelly the text Jile 1s
convarted to basic asr stoted obove.
«type - :=TIXT
a) <f1le typer:=TEXT; action: hons
b} cfrle typar:=BASIC; routine: BAS_AS

action: Each baric lina is dacompiled. The originot Lins
13 than raploced with the decompiled version.

¢} <fvle type+:=LIFY; routine: CLIF
action: The PCB 1z inrerted, ASCII Line

cenverted te BCR ond the ralative pesitions
langth Bytq ond BCD line numbcr arc rer<rsed.

aunbery are
between the

2:20 PM THNU., 15 JULY, 19R2

HP-75C Description

taploced with o binary length of -1 (FF,FE {ntarnally),
The length of logical fils is calculoted (rot including
the Lifl header) and the appropriste nonber of Bytes ors
added 2o tha file in order to conform to sector langth.

e) <fila typesr=BASIC; routinas: BAS_AS, CONLIF

action: The Basic file {s decompiled into taxt., Tha tert
fila s then convartad to Lifl as described above.

reurrent typas to ttypes: rroutine>
basic taxt : BAS AS
taxt basier COWAS-
text Lifr - CORLIF
bassc Iifl : BAY AS --» CONLIF
Lif2 text r CLIF
tif2 basic: ELLIF --+ CawAs-

2:20 BN THU., 15 JULY, 1982

and Entry Points
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Trans form

I.4 ERRORS

ERROR CORDITIONS

a) improper <typer
i) not BASIC,TEXT,LIT1

&) improper file type
V) file not BASIC,TEXE,LIFT

€} not sufficiant mamary
d) improper LIFI structure
i) no Tine #r
i) snvalid Lina langths
@) text lin¢ greatar than 255
J) IRANSFORH ~workfiles into LIF1
g) ROM missing during BASIC to TEXT

h) cfilaspec? containing device spac

1.5  GLUBALS

ERRORS

wreng file type
wrong file typa
not anough memory
bad stetement
lina too Long
Ling too Iong
invalid filespec
ROH missing

tnvalid filespac

Tronsform

1.8  CROSS REFERENCES

Global File ERAGLD
Source File GCRITH
Uerilitias File GCAUTL

Hame Locotion Dascription
DCOVEL B208 overflow flag for input buffer
ERDLIN A999 intarnal andline
ENLINE 83p1 current endling (stopping criterion)
IRPBUF 8180 used or dacompile buffer
KLUDGE 8229 updatad location during memary moves
HISSHG 8287 ROM missing flog
ORIGIN a3p2 file origin TEXT or LIFt
PARERR 8288 parzing arror flag
ARFILE 247 Location of curren¥ running fila
STSIZr 84255 Loc for parsing DEF FN statements
Ios B257 current top of stack (RIZ)
2:20 PN TAU., 15 JULY, 1082 2:20 PH TRY., IS JULY, j982
+ £
Transform Transform
e *
|resat andline 1
[RAC I I BELLLY] |reconvert to taxti
1.7 FLOW DIAGRAMS 0 BAS AS H
rtypa>: =BASIC
FLOW DIAGRAMS ]
————————————————— B . § 1
LIFT | 1ile { BASIC pm———e - i
TRANSFORM T3 JET TS | type {rvemamaces| rtn | {
1
BASIC  #-—-mmmmmmmm -+ LIFE 1
R | typer |-m—mmmmmm rme2 |
B + Rmmmr
| TENT
|
R O + Fommerrammns]|  current | {insare
LIFT | fils | TERT Ammmmm e + Line ] {ancugh roem |
L | type |-~ | rtn | b |--——- -+ A e ——
Fommem | + e + i | YES
| BASIC demmm R + YES 1
] | arrors j——==-—- Fommme -
["** BAS AS 73} P
T |
f . i
| decompile | PR S——
B it +| current 1 | insert |
i | Lina ] | tokenizad | NoO -V
t o |-—=--= + | Line I- > V-
3 ] | enough room| V--v
I e Ve rm e 4 | tesa¥ endline | #rrerr|—mnma—e
| | RoM | YES | reconvart to | | YE§
] | missing |--=—-- #m=== | Basic |
1 e |- + | GoTo CORAS- 1 dmenreVamnnnad
| | #e e Moo m + | deteta |
| { | text Tine |
| i R
| | insaré new | RO | ]
| | Lina o m—— Fmmmmm e -~
| | snough roam| NO e e Vemmac s
| e L - ———— | endlina | L -
i | ves
| |
[ B e e + I
| | detate old | - Ve +
| | Lima 1 | updata ]
{ Jr R | R + | dérectory |
| ] B et 4 e |-————- +*
| NO +-———-- Voo + YE£ | update i D + I
Hoeme i | endiine |--—=2} derectory |-—*] rtn | pmmmre Vs aany
¥ + Jra—— - | rtn H
A ——————— -
2:20 PN TM., 15 JULY, 21982 2:20 PH TRV, 15 JULY, 1982
6 7
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Traons form Trans form
{I.l o2 !.l} (l)l # ’ ’Il)
~types:= LIF] riypes:= TEXT
A ——man + file typa:= LIFY
BASIC | fila | LIF? P A
[ S —— I typa P s orta | (*** CLIF #33)
1 L et o Arer e
[ | #mmmmnmeeee
el A * | IEXT | cateulate | Fmt e ——————— +
| convart | | | fitter and | | restore fillarf
to i (*** CONLIF 3*%) | detete | I rén 1
| TEMT | | Lt e EL e P A e +
| BAS A5 | PR S—— H I
R # smme-s| delete PCB | i I
> - + | Ammmm s Vosrmead t
! | inzert PCB | K& |
[LONNN ) SN, | h roomf . ~
| BCD Lina & | R L
--------- +| to ASCII | Fmmmmmmn e P m—————
| calc new | | reset andiine|
| length { | reconvart #o | e R +*
pmmmem |------ * | TEMT | | ASCIT tine |
| | CLIF | | nwnber to
1 b B a4 | BEP format
b Pommmen + | | cate new
| open up 3 | ¥0 I | Zangth |
| bytes for |------ B -~ | insart in |
| LIF? tine | | defate 2 |
] h room| )} byeos |
L e Rttt + e |=evmc—n
YES |
L Ve
D el GEEEEERY NG | logical end|
Idagert b e Fomm o | of fita |
| ASCEY Rina | Jr R [~ +
| number and | | YES
[ new tengih | i
A |-—-- + D el Pommm v
| | Snsert 1
HO Ve + | éntermal |
———remmae ] andiine 1 | endiine ]
A [ +
| YES I
| | directory }
A Vommm - + P * +
| insere 3 | vpdate 1 P -
| togical |-~--*| directory J—--+|] rtn |
| and of fria| -
| marker |
e et +
2:20 P THU,, 15 JULY, 1982 2:20 PH THRY., 15 JULY, 1982
8 L]
Irons ferm Transform
[*> 4 og vrsy Tabla of Contants
“type-:= PASIC
file type:= LIF? I TFRANSTORM . - + v v 4 0 4 e e s e e e PR |
R 1.1 TRFRH. -- The runtimg routine . . . . . . . . .. 1
1.2 IRITIAL STEPS , v & v v 4 v 4 o« s PR 1
- 1.3 CONTROL AND ACTION . . . . v v v v i s e v 0. @
I.4 ERRGRS . . . . . .. . e e h e e e +
1.5 GLOBALS . . ., . . v v 4 s v o .o R |
I.6 CROSS REFERENCES . . . . . . . . i i s v v s .. &
1.7 FLOW DIAGRAMS . . . . . . . . o v 0 o v 0 &
-
| raconvart)
| te LIFI |
| cowLIF |
| rén §
1 -
L e SR *
| convart |
| T80T ta |
| Basic |
| conas- |
A - +
] Fmdmmmm e +
[P I— - I + YES jracon to |
I errors f===== +-~ |[TEXT 1
PR [p— - |Bas_ a5 |
I e )
) I
Fmmm R + 1
| updeata i e +
{ directory | | racon 2o |
Am———— |-=eme- + { LIF2 1
| | coNLIF I
B W + 1 rtn [ )
] rtn 1 e +
B ———— +
110t MAnufacturey Supporied
reclplent agrees NOT to contact manufaciurer
2:20 PH TNU., 15 JULY, 19R2 2:20 PH THY., 15 JULY, 1982
10 =i
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Trensform

OR TIMER documantation

Raan Young
orfoa/82

Lnsadaaiag
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Timars ollow a basic progrom to couse execuwtion of basic
stoternts at spacified real tima  intervels. Subject to
restrictions on minimum duration and compleation of tha cur-
rent Line, tha progrom will GOSUB to tha timar stotemsnt of
the intarvel spacified.

GENERAL FLOH:

The ON TIMER stoteswnt ir initialized when the ON THNESR
tchan 15 s=zecuted, K seconds Latar, tha comparator intar-
tupt will ¢triggar the timer. This triggar sreds up the next
timer, sets RI0 ond PCR Yo paint to the code in the ON
TIMER statamant, and sats the flag TMAFLG to indicate the
kimar wants to run (this iz only used sfhen o timer wokes
up the machine). The first kokan of the timer stotemant
clears the flag, ond excution continuas until the ia-
virible pop or invisible return sends us bach o where ve
vere.

PARSIRG:
The ON FIMER statemant parsez inte the ON TIMER token,
paremeters, invisible claar token, exacution tokens, in-
vistble RETURR token, If thara is a GOTO or ON ... GOTO
token then on invisible POP tokan i3 placed in front of
2

SETUP:
Tha cuntime for the ON TIMER (ONTHR.) token rets up tha
timer antry in the fimer file ('timers’). The format of an
antry ie:

byte antry commant

1-2 iine # (bed) seme ot Ctimer ¥

3 Line length

4-10  intervel in 2°-14 sec ticks

11-I7 absolute time of naxt interrupt {in eicks}

18 busy flag O=not buty, H0=bury

19-20 ralaetive PCR of ON TTHER lina

21-22 relotive RI0 of claar tokan fin OR FIHER statemant
. 23-3¢ runfile nom of progrom daclaring ON TIMER

Busy flag it ured to prevent a timer from interrupting
itsel! (sea triggar saection). The runfila nome is uyed
to ensurs that timers only try te exerute vhen in the
progran that delcered them (ses triggar section}.

The interval iz fatched from the RI2 stack using ONET4B to
format it into ticks. If the nunbar is ¢ 1/10 second, than
1/10 sxacond s wied instood (this is to prevant timars

from constantly interrupting). The timer nuwnmbar (s alsc on
the Ri2 stack, and s checked for Qe=#:=1000 {1f not, then

error). The lina i1 added to the timer file by FREPLS,
which creates the Jile ©f mnaeded. Aftar the antry it
added, {fha Eimar file iy searched for the next absoluts
tima of snferrupt, and this ir zent to the comparator as
the timdr entry (see KR“CHP), Tha number of this timer is
savad in TMANME for later identification. The sxscution
then skips to tha next lina, bypassing the rest of the ON
TIMER statement.

TRIGGER:

Tha trigger routine for ON fIHER (THIRIG) is called by
CHPCNK when the timer flag in CHPFLG it sat. Tha +imer
frle 45 located, and the timer which ceused the Vntarrupt
15 found wiing THANMB. The intarval ir added to the old
absolute time to get the nax? time of interrupt. If the
bdusy flag is not sat, then the relative PCR and RI0 values
are fatchad, and the Himer program name it checked against
the current pregrom nome. If the nomer match, than tha
busy flag is set. The next timer iz than found and zet to
the comparator (THRNMB s updated). If the nomer did not
match or the timar was busy, this vr all vhat is done.
Othervise, the turrent PCR ond RIO ore saved by SUBSTF,
which also puts the timer nwsber on ar the flog. Mext, tha
program rom i3 asserted {this is in case the timer uohe us
vpl, tha new PCR ond RID cra ebsolutized and set up, the
Jump is traced, and THAFLG is set to sndicata @ timer
wants procassing. (TMRFLE is only tasted whan o timer woks
us v}

PROCESSING:

The normol flow of BASIC will pick up with tha claar +imer
tokan in the ON TIMER statament after the trigger has set
things to thisr {foken. The FHACIR routine for this tokan
cleors the TMRFIG to indicote the timar has Been
preceszed. The rast of the line sxacutes normelly until
the inrisibla POP or invisible RETUAN i: ancountared. This
tohen will take the information on the GOSUB stack (put
thera Dby the trigger) and return for discard) to the line
where ths interrupt oecured. The timar busy flag +2
cleared as  part of the stack cleon up (the ¥imer humber
pushad on the stach is ured to locate and clear the flog
{done by THADNE]). (Sae XR"ERR for more on thiz GOSUB
ftack floa.} In the case of the timer waking us up, the
call to CHPCEN 13 done in the going to sleep rtuff ond we
era not  in  tha CRUNCH loop. Ihis i3 why the TMRFLE ix
used, 1t 1t tested by the sleap stuff after the ceali to
CHPCRK. 1f <t i set, thent the machine raturns to edit
moda and confinues the program Vnstead of going to sleap,
(Tha smachine i1l wakaup ond go right back te sfeep vhen
woken By the comparotor unless diverted - swe wokoup and
sleap documents for more.)

SUSPERSIONT
Timert ore suspended when tha program is stalled (this is
handled by THRSS)., IThe timar antry in the comparator is
¢'d (turned off), oand the time of suspention it taved in
THRRTC (ethis is uzed ot reastart time). Finally, the timer
flag is claared to pravant any problams (f the machine
goay to slesp.

RESTART:
The timers are restorted when the program ir continued (by
THRGD). This gets the current time, ond subtracts tha
volue savad in THRATC, to compute the durotion of the sus~
pension.” Thir velue is added to sach timar’s ebsolute time
to adjust for the suspension. The haxt timer is than Jound
and loaded.

OFF TIMER:
The individual timer 75 turned off by THAOF., ahich
daletes that aniry from t¢he timar file. ALl +timars are
offad at deotloc-oll time by THAKIL, which purges ths
timar file.

TIMER CONFLICTS:
There are thraa ways the timer procassing can be skipped:

* timer is Busy -~ tha timar #ime it updated, but
processing 1r skippad

* progron (s aot tha one which daclarad the timer — the
timer iy updated bdut procassing iz skipped

* timers suspended by stoll -- timer processing is
mizsad (bacousra timars oran't running) but the tuspen-
sion *time 15 ‘invirdble’ Yo ths timars 5o thay will
continue as if naver stoppad.

TIHER ROLLOVEER:
Tho  rollover of the clock initiater adjustment of the
timers by calling TMARLV (see KR'CHP for mora on this).
The suspend time 15 odfusted {in tcie timerz are sus-
panded while rollover), ond ¢hen each timer‘s absolute
téme 4x  adfusted (by adding the complament of the rol-
lover tima).
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Tire mode commend processing

Raan Young
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Tima moda conyists of threo part:r the part which handles
the tima display, the part which gat: user cormond input and
then calls the third part shich hondles the porsing ond
precessing of time mode commands.

DISELAY:

The time display is driven by the comperator. When time
mode is antered, tha clock entry is set up so thot an in-
terrupt for clock triggering will occur evary second on
the sacend. This trigger witl update tha display of the
tima thraugh CSTRIG. This is the normal opurahon for time
mods  and will continue until #ime mode 13 Laft or o com-
mand {5 entarad. (Ses tha Focket Secrstary dociomentation
for more on this).

IRPUT:

Input is done fn & & character ICD window, with the time
baing simulfeneously displayed (end updeted) on tha LD o
the left of this window. The command input 7 dons with
GEFTEM, and it checkad for type of temminator key. If the
terminator was KRTN, the command processor THECHD ix
colled. If the terminator was CLR or other non-meda key,
the cormand +sx  erased ond ignored. If it is a meds key,
then tima mode 1x laft ond wa switch to that mods, (Sas
tha Pocket Secretory documentation for more on this).

COMHANDS

Valid commands are ENACT, SET, ADJST, STATS, and RESET.
The cormand is blenk filled, upparcased, and then the com-
mand toble is saorchad for a match, (if not found than on
arror 3% reperted and the cemmand is returned ¥o tha dis-
play for correction). If the cormand is not recognizad in
the mainframe, tha RANDI coll V.IHCX is issuad to allow
Jor extansions 2o the command list. If tha command iz
racognized, then “tiching” (disploy update) is turned off
(Sntarrupts still hoppan but the display is inhibitad).

ond tha command process reutins is colled via fable
Lookup. After the routina raturns, ticking is raanabled,
and the clock #ick is forced by satting the cleck flag in
CHPELG (this prevents any delay after the command s
finithed). The display wnhibit is controllied by a bit in
PSSTAT and is +togglad by FCRTGL.

STATS:
This command displays/modifies the ecurrent elock stctus
{month/day mode, 12/2¢ hr mode, eractnessz, end colonder
mode). Tha display i: first built up by asswming dafoult
rtates for the moder and moving the dafault display Iine
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to the input buffer. Then cach moda (s checked (flags are
stored n PSSTAT) and the display Lline is adjusted ap-

propriately. Then line 15 displayed aosr a pretectad fiald
and the usar is allowed te modify caertain parts of tha
display. If the wuser terminatas snput with a CIR than the
original  stalus is redisplaoyed and ve go oround again. If
terminated with anything else fother than RT¥), STATS com-
mand 15 abertad and nothing f1 changed. If terminated with
return, then ¢och field (: oxemined and the corresponding
Jlag is changad to reflect the new fieid contents (or nc
change 1f the fiaid was not oltered). If there iz an ar-
ror, the ojfanding field iz indicated, ond input is
restortad. Otherwize, the flags ara saved in PSSTAF.

SET:

This command allows tha user to reset the time. The tira
sat  templote i ditplayed, with its format datermined by
the current moda saitings. Tha wsar s then allowed to
Fill in the desired chonges. Ar with STATS, the ferminator
detarmines the disposition of the fnput. [§ tarminatad
with raturn, the currant absolute time 75 raved, and the
input it processad Jor dote and time fnformation. The cur-
rent time i+ used to fill in ony unspecifed wvalues. If
there are any arrors, the error is reported, and input it
rastarted. If oll 15 ok, the new time 13 usad ta compuie
the error end adjustment values, gnd the new time bare is
set to new time - RIC. (See errorfodiust Jor more).

ARJIST:

This command +5 uted to just the clock by o relotive
umount, ralher thon satiing 1t +to on obsolute #ime. The
template iz built ond displayed for the user to Jill in.
Termingtion charocter 13 processed ar uswal, §f ATN than
the adjust is swomed up By adding the porticns together
(hrs, ming, sec, tanths). Tha sign 15 cheched to see if
the adjust is fervard or Backwerd, the rwn 1r complemented
tf backward. The adjust type jlcg 15 fetched. If there ore
ony arrors, the arror s Jloged, and vnput is restorted.
The adjust polur iy added to the time bare, and ¢hen
separated into arror:s ond odjustmants. (Sea errorfadjust
for more).

EXACT »
Fhis command “esteblishes an end peint for the saowpla
parved, end [if net the first exact), computes the wrror
over the last somple perrod. Irror 15 the defferenca
datween the Eime now fwhich the wrer has toid 5 corract
by doing tha EXACT) ond the uncorrected time we thought it
was. This srror iz eguivalont to the accuwuloted srrors
Jrom SETs and ARYSTy. The fima of the axact 15 computed by
taking the curremt +ime and subtrocting the accumulated
adjustments. This gires the timg with ell time zonzs

removad, This time vt saved as tha stort of the next
somple period, The gxact flog ix sat, and the ‘ntarvel 1s

computed by subtracting the last exact time from this
time. (If rasul® iz neguhun then a warning is reportad,
and the odjust period ir not changed.) If the accumulated
arrors ara 0, then the odjust period is set to 0 (which
turns off the adjustment {nterrupt). If the error is #0
then the interval is adjusted by subtracting the errors.
(This makaes negativa arrers [clock fast] incrsase the in-
tarval, and positive errors fclock slow} decrears tha in-
terval). If the error is negative, the decramant flag
{slow down eloek) is sat n PSSTAT and the arror is com-
plamantad. Fhe intervel is multiplied by 2712 (1/9 racond
in ticks) end divided by the arror. This result y& tha
time (in ticks) batwean clack odjustments of 1/4 second (+
‘or -), ond {5 sant to the comparator.

In formula form:
Exa:t_tl'm;-tiw-a:cwlai‘cd_adju:ts
Sampla_pariodsnew_ezact_time-old sxace_tima

Adjust_period =
({somple_pariod-accum_arrors}*@~18)/occum_arrors

er:

Adjust_pariod =
(sample_paricd-occum ¢crors)f{accum srrors®1/442°-14)

RESET:
This command simply claary out tha axact information ta
get back to a pre-FXACT stcts. fhc comparator Enterrupt is
turned off, the exact flag is clearad, ood the ac-
cemulotors are clagred.

Comparotor sefup:
The value to Be sent to the cowparster for the clock od-
Just fr checkad to Tnsure 1t §s not less than 1/2 zecond
fu:c!-ud'mg ey If Tt iz, then 1/2 second is zent inttaad.
This iz to insure that intarrupts dor’t come in so fast
that nothing else can eparata.

Errorfadjusi:
¢ ssperation of time difforence into errers and adjust-
mants is borad on the asswnption thot egny chenga grenly
divisible by 3¢ minutes it o time zong chonge and net an
arrer. The differance therefora has as many IO min hunhs
remcned o5 i3 pessible {these ara added to the adjust ac-
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cwrmulator), ond the amount feft ovar fs teken as error.
If the srror i greoter than 15 minutes than one more 30

minute hunk {2 removed ond the error iz taken to be nega-
tive (arrors ore odded to the arror accwnulator).

Examplas:

Diffacence Adjust omount Error amount Conment

30 minutas IO mtnutes ] zone chaad

5 minutes B 5 minutes § min slow

35 minutes I minutes 5 minutar zone ahsad rtow
25 minutas 30 minuter ~5 mtnutes tona ahead fast
~J0 minutes -3¢ minutas 9 zone back

-§& minutes 0 -5 minutas & min fast

-35 minutas -3¢ minutes -§ minutas zone back fast
-25 minutas -39 minutsr 5 minutes zone back slow

Othar routines;

There are two othar routines 1n ¢his file which are not
directly reloted to fime mode. CRTMIT raturns the current
time/date in R44/97 in internal format (nuwmbar of 2°-14
ticks since the turn of the century). DTECHV taker an in-
ternal format dats and converts 1t to two strings: dafr
{HO/DY/YR or DABAYR depending on month/day mode) aond
time (HR: MR, always 2dhr). Strings are returned sn RYO/47
and R72/77 respectively, input is in Ré§/47.

Usar function operations

Raan Yo
07/09/82

LRRQLOQ0I000Q
LORRICRICIRQ0QeQ
QAQOTLLRACRRILIVRIVOP
4 QOPRROPROCRLOQR0PVLRROALQ
ATAY QOARPROICRIIERVIROLPLR0IR] ']
A QROROQRRQL0Q0IREIEQRRCQRPRRON e
o - QPRI PLII0C 0RO ICORRQQCPN AGROQ
QOO0 . . . QeOQQUAYQOQRGIORI0QIVOQRQRIIRRC0PORR0 . . (ROUQEQ
SOQIORINIQRCQQAQ0 A QPP RTE0eR0000RPR0R0ITRRERRCH.
eeeeeQeeRe” RRQ0QRICQTPRIACQLAPPUTRITRRIL0P0
N OOQROVQLOYORQRRLQQURRRNRe” rog!
COPOMRRRQARQQIVRAR0A0Y/
\QOPOORURR/ VQOQIIQe/
\oeeged CRQQ0
oQeee| 000/
pooe] . 00
ovoe| ovoo
ooe| /
000 |
{oe]
|ooe
00000Q
“0000000
“00000.
“000g

Tha general fJlow of usar functions beging with a call
(X=FFRA(B)}. The call tokan chacks =ach supplied
parometer agefnst the paromaters defined in tha function
definition. If any do not match in type, or ¢f there are
too muny or too few, an arror Vi1 reportad ond the token
stops. The tokan alse chackz &f this funciion has al-
ready been coliad (recursiva call). If alt s ok, tha
poremater volues are movad from the RIZ stoek to  the
Junction parometer volue Iocation pointed to by tha
Junctron parameter block (in the program}. The call
token then savaer the refurn address, PCR, TO5, R16, and
E.BMEM ond does an  imitation GOSUB to the definition.
Lxecution continues with tha definttion until an ERD DEF
token is encountered. In the case of a multi-{ins func-
tion, @ LET token must bo encountsred to orsign a valus
to the function wvariable, or it will return undefined.
OUna-lina definitions hove an inviridle END DEF token ond
the volue 1icr olready on tha stock (from evaluation of
the expression}, so no value fs fetehed from the func-
tion variable. The END DEF tokan makas sure the valus is
on the stack, restoras all the saved information (TOS,
E.BHEH, R16, PCR, return address) and returas to wherg
the function war callad, Note that the ona-Iine string
Junction is not subject to the I2 chor length limit,
becouse it does not acually use tha function variable
Jor storaga.

Utar functionc ore quite complex tn thair internal for-
mat. For this reason, eoch phaie will be handled
separataly. The following tebla =shows the routiner for
sach phase.

NEYWORD: DEF FW LET END DEF eall
WASE:  #- v I +
| | | | FHSCAL #2 |
PARSE |  DEF | FHILET | FNEWD | FNcALr w2 |
L ke e ST P ————— fmmmmmm————— +
| | | ] |
PALLOC | DEIFN | FNASK | DEFEXD | Fuwecat |
e e M
| FNRET. W} | EFNCALE WI |
AN | SKPDEF | FWLET. | FNRTR. | rwcar. we |
B e e L e T +
| | I | |
DEALLOC | DALFN | FRPET | FRET | pawrxe |
D i Formmm i ———— Fmm e o *
| ] | FNETH 43 | |
DECOM | UFNDEY | FNASGN | FHEND | wurecar |
e Frmmmmmrame demmmmmm e #m e

In oddition, ENV alloc is handled by INVFN, and pariable

ini¢ i3 handled by INRIVLF for tha junction veriablas,
Poreaters are not initiolized at allocation bacause
“they allways have a value looded into them before they
are accessad (see RUK for CALL token),

wr: string function. #2: mmeric function. #3: invisible
token

PARSE:
DEF FH:

Parsing of the function dafinition insists on
progrom mode and on being the first thing on the
tine. FNRARE yputhes the nam and  jrans  for
parameters, (If SCA¥  finds & real number it
automatically puts (¢ out, so FNNAME takes ¢ bock
off tha stack.) ERNAME then puts out 2 dytaz fillar
{for rel jump volue -- saa allocatien phare of END
DEF). If ths function wos simple numeric {frem fai-
ticl SCA¥} then 1t wos nwmaric with no parameters
and a '0° is output for the count/type. If the func-
tion was simpla array (from {nftial SCAN) then (¢
wor nuneric with paraneters, end a '2' iy oudput for
the count/typa. If tha function was string (from
initial SCAN) then the string typa $t st and FRNAME
Locks for o ‘(' (beginning of parcmeter Uist). If
Jound than a '3 is cutput, otharwise a "I' {s out-
put (for the countftype). If the funciion is not any
of the above tupes, than FRRAME raturns with I=0 and
an errcr 13 raported, otharwise E=I,

ERNAME  returns with ‘NAME(2), ZERO(2), COUNF/TYPE'
output to the steck. Tf vhers were ohy porometars
{count/type>1} then the Iocation of the count/iype
byte on the steck 1s saved (for loter modification),
and @ Ioop te porsa the paramater: (5 sntered. Thit
Lloop checks aach poramster Jfor type (must ba string
er simpls rmwmeric, otheruice an arror 75 reported)
and pushes the fnternalized form ¢f the name. String
paransters ars also chached for user defined langth,
and the length 12 pushad. Next 2 bytes of fillar are
pushad for latar addition of tha valur pornter [ses
allocotion phase for DEF FN). Fha parontter countar
§1 incremented by 2 (bottom bit iz function typa)
Jor wach parometer found. This Ipop comtinuas until
no comma 15 found after the parametar just parsed.
After the Loop ends, the count/typs Llocation ir
retriered, ond the count/type 1s updated to raflect
the count found.

After nsuring o trailing '), the parsing puts out
2 bytes eof fillar Jor the relotivrzed PCR (see al-
location phase of DIF FR), and checks for an ' (is
thits a pre-lina dajlrntltm.). 1§ not found. then we
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are done parsing the DEF FN, ond insist that nothing
alse follow. If found, then wa ingist on an expras-

fion  consistent with tha type of function being
porsed. Aftar the expresrsion we outpuf the inpisibla
Sunction ond and 2 bytes of Filler for the function
velue pointer (1ea the ollocotion phase of END DEF).
Finolly, wa dnsist on being the last thing on the
Line,

DIF FR parsed form, not allocated: (sae RN"ICE)

(1) DEF FX token
(2} function name
(2) fitler (relative jwmp to and)
1) count/typa
optional paromelars: repaoted count fimes
(2} paraon nome form-
optional string paramater:
(2) string max Length
(2) fitler fporan value pointer)
(2) filler frelative PCR)

{1) FOL or ! token OR  {n) exprassion
/(1) invisidbla END DEF token
one-ling dof fn --— (2] filler (fn volue pointer)
N (21} EOL or ! token

EET;
Parsing for the LIT ond irwisible LET tokans is tha
same (SCAN having dacided which we hova bafore it
gets to us). After .checking for progrem mode, we
check that the function type ir string or numeric
(arror if not}, and handle the appropriate type of
right hand expression.

LEI' porsed form, not allocated:

(1} LIY or invisible LET token

(1) variable tokan, string or numeric
2} funcition nome

fn) axpression

(1) stora token, string or nwseric
1) EOL, ¢, or @ token

ILXD DEF:
Parsing for thix insists on program moda, pushaz the
tohen and 2 bytes of filler for the function valus
pointer (sea allecation of END DEF), end than
demands thot it be the last thing on the Iine.

ERD DEF parsed form, not allocatad:
(1) END DEF token

(2) filler (function velue pointer)
(1) FOL or ! token

String and momeric  function colls diffar only in
wvhat doken is initially loaded. Parsing insists on
program mode. After saving paris information, ths
routine FRNAM¢ 15 called (FR¥AM+ s Just like
FNNAME, ses DEF FN parting, excopt it dosar an ini-
tial SCAN), FHRAMS puts the functien name, fillar,
and count/type on the stack, and RIO has the typs.

Porsing checks to son it the typs of the  Junciion
called is compatable with the sxpression it is baing
usad in, If not {or if the nome was invalid), the
volues saved gt tha stort are restored, and ths coll
i+ flaged or an arror for the perser to daal mith.

If atl i: ok 1o far, the information on the stack
Jrom FRNAN+ s removed, and we chack to ses if ony
porewtears were specifed. If o, the peramater in-
Jormation is parsed and the parameter typs is saved
on the RE stock for loter {at this point, the real
humbar information ramoped by F¥NAMr is restored
eiso}. Parsing ir handied by assuming o hwmeric ex-
prassion and trying a string if momaric fails (if
string fails alse, then claon up the stack and srror
out}). This loop continues ot long o comma Follows
the pargmeter. After the last parametar a ')’ iz
checkad for. Now the call token, function name, and
poramster count ore¢ pushed out (along with o byte of
garbage which i3 backad over). Using the paraweter
count, wa compute the location on RIZ2 of the Llast
paramater and position R12 thers. Now we procesd to
rop the porameter typar off the RS stack and move
them to tha RI12 stack (last one first). Finally we
restorea R1Z2 to the end of this miss, ond we ars
dong .

CALL function parsed form, no€ allocetad:

(m) preceding part of expression
optional parameters: rapacted for count parcmatars
(n} parematar axpression

{1} call token

(2} function noma

(1) poramatar count
optional poramiars: repeated for count parcmtars
(1) paramater type flag

(p) rett of expression

ALLOCATION: (see GC*ALO)
DEF FN:
Alilccation first checks to rae if wa are alraedy al-
tocating a function (if g0, wa giva up and error).
If ok, zave tha peinter te the neme (follows the DEF
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¥ tehen), ond get the nome, filler, and count/typa,
The countftype {5 massaged into the function typa

flag. Next, the CADF? routine it called to rearch
for the function variable, ond creats one if nesded.
The nome is alse cenverted to internal form, If the
function variable ho: not olreedy bean ancounterad
{in a call), then CROF? will ollocate a varichle
potnter block using ALVENT. The porametaers to ALVENT
ara se! uwp assuming @ numeric function and Fhen we
chack the type (if string, the poraometers are
modifrad). Tha call to ALVENT sats up tha pariabla
pointer entry for tha function voriable. Tha last
thing CRDF? docs s rearrange tha pointer block to
look lthe:

4 e - —_——

_—— - *
| none from | fmax str lan] | rel value pnir | ret def patr |

If thare were no errors inm CRDF?, then we check to
sae if the function variable wos found. If so, check
to saa if the dof patr is non-zare (if 1t i, the
function is alrendy defined and we error on the
duplicate). If tha def pntr is zaro, the relotive
potnter o tha count/type byte in the definition is
ploced thare (using the naoma pointer raved aarlier).

The function name in the definition is replaced with
the relative potnter to the pointar block. This
rointer s alsc 1aved in CURFUN for use by tha END
DEF allocotion and the LET ollocation. The pointar
to the first function parometer (in the fumction
porcmater area) ix sgved in DFPARY. This talls the
voriable search routine ®o look first +n tha
parametar arta (ond whera that orec (s). DFPAR? i:
alre used by the ENP DEF allocation to fill in the
rel  jurmp volue and by LET allocation to see if the
P is  dnside @ function definition. The type is
stripped oxt of the count/ type info, and a loop is
entered which allocetes spoca for the value of eack
paraneter, and sovasr the relotive valug pointer in
tha parometer varvoble bloch. After oll paramaters
ore handied, the pointer to the and of the parancter
vorveble Block is stoved in DFPARZ (this tells the
variable search roufine whgre the and of the block
5!, Funally, the filler for the relative PCR is
friled in.

LIT or invisible LET:
The vorialle token {folloming the IXT token) i1 mas-
seaed anto the  function tupse flag. Then we chack to
see 1f DFPARI it @ (if so. error on LED outsida
Sunction def). 1f ok, the nem &5 chonged to inter-
ral form and the variebic potnter is compared to the

ena  soved 1n CURFUN to meka sure it i5 the eight
Junction wveriable {if not, error i+ reported). The

value of CURFUN (which is the tame as tha relative
pointer) is substitued for the noema.

EX¥D DEF:

First, DFPAR1 sz chacked to 1¢e¢ if & function is
baing dafined (if not, error is reported). Tha
peintar in DFPARY i: then edjustad to point to the
Filter for tha relative Jump. The Jump value is com-
puted by taking the current porition (absolute -
gust aftar END DIF token) and adjusting #o skip the
Jollowing filler and make peinter relative. The
relative juwmp addrass is then plocad in the filler
in the fuactien definition. The value in CURFUN isx
saved in the filtler for the Junction value pointer.
Finally, DFPAR] is clearad to indicate ithe end of
the function definition.

CALL:

The allocation massages the call foken to be the op-
propriate Junciveon type flag. CADF? ir called to sat
wp o portial wvarioble anéry (if neadad, see DEF F¥
allocation for mora on CLRPY?). If there wers no ar-
rors, the nom is reploced with +he vporiaoble
pointer, oaad the parometer type Llist s skipped
over.

Envirohmantal allecation:
IXVEX zeros out the function state infarmation. This
is called by IKIVIP {n addition the initialization
of the function valus ¢o undefinad.

BUR:

DEF FN:
Skip ovar the variable peinter to gat to the relo-
tiva  jump addrest, ond jump to that addrsss (EOL or
f following the END DEF tokan}.

LET or invizsble LET:

Skip over the variable type token, get and ab-
solutize the varicbla pointer. Chack the name form
to sae if §¢ 15 string or numaric. If rtring, call
FISTLS to sat up the RA12 stack, If numaric, skip
ovar the pointer, get the absolute vealue addrass and
put it on RIZ as relative addrass with the name
Jorm. Tha stack dis now et up for normal veriable
storage, and there 15 nothing further which ir dif-
Jerent for the functien wariabla.
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END DEF:

The invisible funcéion end is slightly differant gt
runtime  from tha END DEF token. [t tests to see if
thara #5 o volue on the stack {result of evaluating
the one-line dafinition}. If thare i: not, +han #he
invisible and iy treated Like an END DIF (fatch the
velua from the fuaction variable), If there s,
FNGET x5 called to restore ths machine to the state
the function was colled in, ond than refurn to vhere
Junction was called (via FNDRTR}.

The END DEF token first calls FNGET. FHGET finds the
Sfunction state info by locoting the functien
varigble value and msing the 0 bylcs in front of the
value (which contain +he function rtate). The rel
raturn address is retriaved (and the value 8°d - 140
CALL runtime for more on thiz), if this 5 already
2ero then we error out {function was jumpad into),
Next, the relative PCR iy fetched. Then the ralotive
value of I0S at call time ir retrievad, absolutized
and restored (see CALL runtime for mora}. Then the
old value of E.RMEN is retrieved and updatad by the
ampunt accusiclated by the function (sea runtime CALL
Jor mors ~ this will couse all rseem’d mamory to bs
released whan the exprassion containing the function
call Vs finished). Finally, R16 15 rastored to the
state of the function call. (1 don't know why --
Capricorn saved this, 10 we do too).

FNDRTN expects the registars set up to imitate q
GOSUB raturn ond taket cors of absolutizing the
pointers, teéliting the nau RI0 and PCR, and tracing
the ratwern.

CALL:

The runtime stuff for call first gets the varieble
block pointer as absolute, and then arks the system
if there is LEEHAY mamory left. This is dona by
celling ROON! asking for 0 spaca ot a Location known
to be balow the current RIZ. IJ ROGH! returns an ar-
ror, than thare iz not anough room left to evaluate
a ene-line fuaction, 30 we give up, Mext, we locats
the function wvorieble value ond backup to point to
the Junctien state info. If the function return ad-
dress a5 alreody #0 then Junciion calls itself and
we error out. The paraemeter count in the dafinitien
ond the parameter count in the call ara compared (if
not the some we have an error), and we go into a
loop to process the poroweters.

The end of the coll parameter type List +r cal-
culated and saved for later. Tha loop bocks through
tha porometer values on the R1Z2 stack assuming the

paromater ir a string and then adjusting if the type
Jlag from R1¢ indicafer it i3 @ mombar. This con-

tinues until the voalus of RI¢ equols the computed
end of the Lizt. Ths new rvalua of K12 is savad, and
RIG is put back to tha baginning of the Lire.
Starting with the first paremeter, the type of the
call poreneter is compored to the typs of the daf
paraoneter (1f no match, than arror out). If ths
parcnefer §: o string, then the daf parameter info
ftongth, valua pointer) are fetched and the eall
1 ad  frem R12. (Rota that the
stack s NOT daing used ai o stack, to GETAD+ wmst
ba compenzated for in its absolutization of the ad-
dresses on RI2). FETCHA and STOST- ore ured to move
the value to the parometar (TRELAG is changad to
turn of f troce moda - this prevent: garbage dirplay
to the user). If the paraneter i5 o number, then
ORER- i3 ured to moke sure the aumber is real and
the valus is moved to the parometer. This continues
until the parometar eount is doem to 0.

After the poromtars hove been processed, the raturn
addrass (after the function call) is relativized and
saved in the function state info. Then tha PCR iz
proceessad similarly. Tha current velus of TOS iz
soved as the difference betwaen TO5 and R12 (the FAD
DEF will add this to the new TO5 to gat back to the
ald one) and the new TOS5 {1 set bo R12. Tha turrent
E.BMEM s saved, and E.RMEM 13 0'd (the END DEF will
sdd this saved valus o tha anding E.RMEM to get a
total). R16 Vs caved (! don't know why). RIO is tet
to point to tha token following the relative PCR in
the definition, and the PCR ix set te tha ab-
sotutizad PCR from the dafinition. Finally, the
Function call tr traced.

DEALLOCATION:

DEE F¥:
Tha deallocation of the DEF FN simply raploces tha
Junction varisbls pointer with the furcfion variobls
nane, and ships over the parameter block and rela-
tive PCR.

LET and invisible LET:
Does nothing (jurt on RTH).

END DEF:
Just skip svar the vorioble valus pointar,

CALL:
Bastore tha function variable name, and skip over

PPC

the perameter fype List.

DECOMFLILE:

DEF F¥: Quiput a "DEF FN' for tha token, gat the nome,
skip oper the N
relotive Jump, get the counbfiype, und output the
name  with '§ ] necessary. If thers are any
parometers, owtput ¢ ‘f°, ond go into a loop which
tronslates the poerometer nome form to o nowe and
puts it with appropriate token and stack morker on
tha steck for later processing. If the paromater is
o string then the user defined ttring length is also
put on the stack (f not 32). Thisr continues until
oll porometers have baen hendiad, then the *)' is
stacked and UNSTAX {3 called to oufputr the mars on
the stack. The trailing blonk ir removed, and we
check for a one line dafinition. If the next éoken
is not an E0L or !, we assume so, and output a ¥=*;
otharwise wa put the blank back.

LET or tnuisibla lat;
The heyword is moved to the output {(LET F¥ or FN
respactively), and the variable token is left for
FETVAR to decompila os o nermal variable.

ERD DEF:

The keyword is moved for EWD DEF (this step is
shipped for tha invisible and) and the variabls
pointer ¥r shipped vvar.

CALL:

Get the function varvoble naome and sove it. LTha
porcmater fype list ds skipped through, changing
eaach corrasponding wmarker on tha R12 stack (for the
porGmeter exprestions - alreedy decompiled and
stacked) to a comma. Naxt, find the start of the
paramaters on the RIZ stock, and tnsert the function
voriabkla news, ‘FN', ‘8§ (if necessary}, and "(’.
Finally, add a *)' ot the and of the stack. If there
are o parametars, then o stock morker and tha fune-
tion nome, 'FN', and *§* {if nacesrary) are added to
rtack, Fhe coll to UNSTAKN ot tha end of the wxpras-
sioh contatning tha function coll tokes care of cut-
puting all this stuff,

NOMAS

- NOt MAnufacturer Supported
reclplent ogreas NOT to contact manufactu::er
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