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HP YASM Listings 

Cont~ined in this package are source listings for proprietary 
Hewlett-Packard products. This information has been released for 
distribution on the basis of responsible dissemination by PPC. In 
order to ensure the continuation of our good-faith arrangement for 
distribution of this type of documentation it is vital that the 
user understandS that no manufacturer support will be provided for 
use of these documents. 

By cpe~ing this package, the user accepts that this informa­
tion is supplied as is, and understands that all documentation ;s 

strictly Not ~nufacturer ~upported (NOMAS). Hewlett-Packard 
bears no responsibility for support or correctness of this docu­
mentation, and use of the information contained within is at the 
users risk. 

Any Questions regarding the enclosed material may be ad­
dressed to: 

PPC 
P.O. Box 9599 

Fountain Valley, CA 92728-9599 USA 

(714) 754-6226 

Please respect the responsibility that acceptance of this 
information entails. Only through the actions of each of our 
members can PPC continue to support our members by providing such 
services as NDMAS listings. 



limE 
VASM ROM AS~EMBLY REV, 6.,'81 A 

t:;;:;T::N:3: L C S 

* I.OCONUT TIMER ROM QUAD #1 @50000-@51777 
3 FILE BWTMSt 

JIUn 131!JnIJI!lU ~., .. ~u.,,, 01 ,~~t lIlI:ul'll! ~ 
pl)po._:~nr; JaJIi.;:F.~jr'I!'JL''' ION. 

+********************************************************************* 
,it ' .. OCJ)HIJT Tli'lEP ROM FUt~CTIOH:3 LIST 
,************.******************************************************** 

:+: 

8 0 32 COI-I 26 :t<:f<:f< ROM ID *** 
9 1 36 CON 30 *** NO. OF FUNCTIONS *** 

I (I 2 I) DEFR4K HEADER 
I (t 3 (I 

4 (I DEFR41< AD ATE DATE TO ALPHA REG 
i i 5 (I 

• I) · ,;~ 6 0 DEFR41< ALI'tCAT ALARM CATALOG 
, ;i ""7 0 · .. , 
I] 1 0 0 DEFR4K ALMHOW RUN OLDEST PAST DUE LABEL AL~RM , :~ 1 f (I 

! ,~ 12 (I CoEFR4K ATIME TIME TO ALPHA REG 
14 13 0 
I ~.i 14 (I OEFR4K ATIM24 24 HOUR FORMAT TIME TO ALPHA REG 
~ t:"' , " 15 (I 

: E; 16 I) i)EFR4K CLK12 SET 12 HR FORMAT 
I t> 17 0 ... ;- 20 (I OEFR4K CLK24 • , SET 24 HR FORMAT 
1 ~' 21 0 
lH ."") . ., 

" 0 DEFR4K CLKT SET TIME ONLY FORMAT 
iH 23 (I 

t ';~ 24 0 DEFR41< CLKTD SET TIME&DATE FORMAT 
19 25 0 
~: tl 26 (I [)EFR4K CLOCK START CLOCK MODE 
:.~ 0 ':»7 -, 0 
,OJ. .. 30 0 DEFR41< CORECT <- CORRECT TIME & ACCURACY F~CTOR 

~~ 1 31 (I 

32' 0 DEFR4K DATE 
7~ 
"J ." 0 

::~ .~; 34 (I DEFR';'V [JATE+ 
:~~:.: 35 (I 

:: 11 36 I) DEFR4K DDA'(S 
r • •• 77 (I .: .... ._1 I 

. ..::;..:; 40 (I [)EFR4~:: DMY DATE FORMAT= DAY.MONTH.YEAR 
/:..:: 41 (I 

::.:::-, 42 (I OEFR41< DO 1.,1 

:~~ ~. 43 (I 

;~ ";: 44 (I DEFR41< 1'10'( DATE FORMAT= MONTH.DAY.YEAR 
,.,";' 4~, 0 ,:,. I 

.~- ::; 46 (I [lEFR4K RCLAF RECALL ACCURACY FACTOR 
" . 

" . .:.' 47 I) • -_ '0' .. 
;- "-j 50 (I [)EFR4V RCLSI.d RECALL STOPWATCH CONTENTS 
r_ ':J 51 (I 

:: I' 
t='.-, (t [:OEFR4~: F:UNSI .. J .J'::' RUN THE STOP MATCH 

:; I.' c:~ 
",-Co 0 

:J ! 54 0 DEFR4K SETAF SET THE ACCURACY FACTOR 
-.. r: c- o ,) . "'-.J 
-; .-, r: .- (I DEFP4;( :':;[1 ATE · .-- .Jb SET [)j:."!TE 
'J c::-:- I] 0' .. ~_ -_, I 

60 (0 (.·EFR4V SET H1E :3ET TINE 



..,.., 
. .:, ,~, 61 0 
34 62 (I DEFR4K SETSl,1 SET STOPt..IATCH 
34 63 0 
35 64 0 DEFR4K STOPSl~ STOP STOPMATCH 
35 65 0 
?6 66 0 DEFR4K SlJ STOPt.,IATCH 
:'6 67 0 
.3i 70 ,0 DEFR4K T+X 
3;" 71 0 
:38 72 0 DEFR4K TIME 
38 73 0 
."ltj.w. 74 0 DEFR4K XY2ALM .~ ~ PROGRAMMABLE SET ALARM FUNCTION 
:!9 75 0 
,~ (I 76 0 t~OP *** END OF FUNCTION TABLE *** 
41 7-.. 0 NOP *** DON'T PU~GE THESE 2 NOPS *** 

. ******************************************************************, 
:+; 

":;4 1 00 203 CON @203 C 
45 1 01 40 COt~ @40 
::to! \.. 1 02 55 CON @55 
47 1 03 5 CON @5 E 
49 1 04 15 CON l.eIS 1'1 
49 1 05 1 1 CON @1 1 I 

, ~ l' j 06 24 CON @24 T 
~) 1 1 07 55 COtf @55 
,:; :.2 EtHR'( HEADER 
"';~ 1 1 0 HEADER 253 CON @253 + 2-3-~: 1 RStJ 
54 1 1 1 C' ... ' COt~ @O5 E 
'::"1:- 1 12 24 CON @24 T ) "-! 

~~ _ t:. , 13 1 CON @O1 A 
57 1 14 4 CON @O4 D 
'58 ENTR'( DATE+ 
:~.~ 1 1 :; DATE+ GOSU8 CHECKX ERROR IF ~<= ALPHA DATA. 
::;'~ 1 I 6 I) 
(~ I) 1 17 1204 57= 0 NOT "DDA'lS" 
t> I 120 210 55= 1 INTEGER PART 
":'" , r_ 1 21 1 GOSUB IHTFRC GET I ~HEGER FAfH OF \( 

i. 

..:. ;~~ 122 0 
,,:'. -~ *NA I HFRAl'lE : Ct~6 I @4?3 
;:.4 H~ : C= HOR~lAL I ZED F.P. t·~ U'"118E P 
.;.;,'" ASSUME: '--1:'_ 

~...J- 1 TO GET I ~nEGEP, F'tiFT 
-:. I,:" S5~ (I GET FRf':;CT rOrli::L F(;f:'T 
,- .~ 

t.) .- [) E (:toW [; E 
-:. I:; OUT: C= ~WF~MAL IZED F.P, t~U rlE; EF 
.' 'i t:. :. A= E~<P &: ~:; I G t·!. 8= 1 :3 DICIT rf ~:l r 1 T I '::: ~=, ~ 

:; fj U::;E~; : A .' 8 , C .. i1 .. AC T I',,.. E PT " + 1 ':;Ur:: LE_:":EL 
-~ 1 ( t~O ST .. t'lO [!~![:tD J HO FF f~[.f ) , I 

/:2 1 ',7 
t:..,J 1276 C=·-('-1 S COMPLEI1EtH THE ::: I Gt~ OF THE .# [:. ~1 ";' ~=: 

, -.,\ 1 -:i ,1 [IT+ 1 (I '530 M=C SAVE IHTEGEP FAF:T iH rf 
:'4 125 460 LDI 
,.~ 126 ;2 CON 2 U:=;E DATE FRO~l « REGISTEF: •• j 

76 1 .... ., 
~I CiOSUB CHEO~ ERROR IF y= ALPHA DATp 

:' tj 1:3 0 0 
, 31 1610 SO= DATE FROM 'r' 

',:>j 132 , 4 f (I '3' = A[:'L' ~{: or.: :...! TO [)AT P. EPRO:;' I 

/'j i33 1 c .. 0::. UB 'f't'WDAY COHVEF:T IT TO ~IUL I Ati DA'i'S 
.,,,,.) 134 (I 

\~ !: 135 1 C.O::;U8 HDA'lS A= POSITI'·/E ;,10 r;:N {:!L 12 E[:, F.F. #C H\'::' 
~~. (~ 136 (I 

H~ 137 676 A=A-l .-, A= NEGATI'.,·'E NUI'1E:EF: OF DA/:;: .;:) 



82 140 630 C=M GET THE INTEGER BACK TO C 
B1 141 1 GOSUB AD2-10 ADD INTEGER TO JULIAN DAYS 
83 142 0 

* NO OVERFLOW POSSIBLE SINCE THE DAV HUMBER CALCULATED FROM THE DATE IS 
* AT ~OST 999999 WHICH CAN'T CAUSE THE MAXIMUM NUMBER IN X (9.99999999 (99) 
* TO OVERFLOl". 
* NO UNDERFLOW IS POSSIBLE SINCE ONLY THE INTEGER PART OF X IS USED, AND 
* THE DAY HUMBER CALCULATED FROM THE DATE IS AN INTEGER. 

89 *MAINFRAME: eN6, @7 
~t IN: A , C= NORMALIZED F.P. NUMBERS 
91 ASSUME: DECMODE 
92 OUT: C= A+-C= NORMALIZED F.P. RESULl 

143 
144 
145 

.:,~ 146 
1 (J:) 147 
101 150 
1 (i:~ 1 5 1 [l T + 1 5 
1 (-:~ 1 52 
1 (t4 1 53 
1 ('~~ 1 54 
1 (,~: 1 55 
1 (If 1 56 
1 07 157 
lH3160 
1 V~l 61 
111) i62 
111 163 DT+24 
1 I : 164 
1 1 ~~ 1 65 D T + 2 5 
11] 166 
11 :J t 67 
114 
115 170 TNFRX',' 
1 1 ~) 1 71 
1 1 t; 
117 
lIB 
1 19 

1214 
247 

t 376 
37 
16 

133 
416 
460 

5 
1 
0 

73 
1240 

16 
~.56 

0 
1 
0 

1756 
1 
0 

.-, 
"" 

?S7=1 
GOG 
? C#O 
GOC 
A=O 
GO TO 
A=C 
LI)I 
CON 
GOSUB 

GOTO 
SET DEC 
A=O 
A=A-l 
tWP 
GOSUB 

A SL 
GOSUB 

A(X&S)= EXP t SIGH OF RESULT 
B(12:0)= 13 DIGIT MANTISSA 

USES: A,B,C,M, ACTIVE PT ONLY 
CALLED FROM "DDAYS"? 

TNFRXY ( 1(0) YES, OUTPUT THE NUMBER OF D~YS 

S NEGATIVE RESULT? 
DT+15 ( 151) YES 

OT+24 ( t 63) 

5 
UtmORM 

NO, OUTPUT lOW END OF CALENDAR 

A= -( DAYS SINCE 10-15-1582 ) 

UtH-IOF:MAL IZE 

DT+25 ( 165) (P+l) OK, A= #DDDDDDOOOOOOO 
(P+2) OUTSIDE CALENDAR RANGE 

A= DDDDDD= 999999 

RNGERR RETURN ONLY IF RANGE ERROR IGNORE= 

DAYMD C= POSITIVE NORMALIZED F.P. DATE 

GOlONG NFRXY *MAINFRAME: 

IN: C= NEW VALUE OF X 
= NORMALIZED F.P. NUMBER 

CHIP 0 ENABLED. P SELECTED 
PERIPHERALS DISABLED 

~*********************************~******************************* 
12 ! 172 
L:~ 173 
1 ;;:3 174 
1;:4 175 
L~'j 1 .., , 

,I;:) 

1 ~f, 
1 ·-,·7 

.~ J 177 CDAYS 
1 :;. t. ~~ (t 0 
1 :;.~, 201 
1 ;_ .... 202 
1;..: :) 203 
1 ~ (. 204 
13 t 205 
1 ., .-, 

.' 1--

124 206 

~::::23 CON 
31 CON 

1 CON 
4 CON 
4 CON 

EtHR'( 
14 to 51= 

1 ,:;OSUB 
(I 

1 GOSUB 
0 

1 21 (t 87= 
1173 GO TO 

;;::27 CON 

@223 
1i31 
Ii 01 
@04 
@04 
DDAVS 
1 
X-YMOD 

NOAVS 

DT+10 

@227 

( t 24 ) 

s 
Y 
A 
D 
D 

2-3-:::: 1 

ADD X OR Y TO "DATA ERROR" 
CONVERT X TO JULIAN DAYS 

NORMALIZE NUMBER OF DAYS 

CALLED FROM "DDAVS" 

F: :::. ttl 



135 
1 ?f. 
137 
1:38 
139 
1:N 
14(1 
t ·1 (I 

141 
141 
t 4~: 
143 
143 
144 
1~5 

1 ~~ 
14 (' 
148 
14~' 
1~O 

151 
1,:\2 
1:'3 
1:''] 
1 ~;4 
1 ~; .. 
1 .:: 0:. 
1 0::;" .~ 

* ! ! 
1 :.:;;~ 
1 '':- . .:. 
1 E- I! 
16: 
1 b: 
1 ~.~: 
1 ~. ~~ 
1 f:.t 
H.!i 
1 ,::.~: 

1 - ,-. 

~! 07' 17 COH @17 
210 4 CON @O4 

EHTf:~V DOW 
211 DOl~ 1404 S1= 0 
212 1 GOSUB X-YMDD 
213 0 
214 1 GOSUB WKDAYS 
215 0 
216 1 GOSlIB RUNSST 
217 0 
220 143 GOTO DOW30 
221 1 GOSUB CLLCDE 
;;:'22 0 

223 ':,30 C=M 
224 36 A=O S 
225 576 A=A+l S 

LEGAL 
226 1 GOSUB DSWEEK 
227 0 
2.30 1 GOSUB LEFTJ 
231 0 

( 234 ) 

0 
D 

DON'T ADD X TO "DATA ERROR" 

COHVERT DA'y'S INTO DAY OF b.IEEK 

RUNNING OR SST? 

(P+ 1 ) YES, DON'T DISPLAY 
(P+2) ENABLE 8. CLEAR DISPLA'y' 

*MAINFRAME: CN1', @360 
IN 8. ASSUME: NOTHING 
OUT: DISPLAY ENABLED, RAM DISABLED 
USES: C( 11 :0), ACTIVE PT, DADD, PFAD 

(NO ST, +0 SUB LEVEL, NO APITHMODE) 
C = ODOOOOOOOOOOOO 

A.S = 1 

LEFT JUSTiFY DISPLAY 

*MAINFRAME: CN10, @1767 
IN&ASSlIME: LCD ENABLED. RAM DISABLED 

DISPLAY MUST NOT CONTAIN ALL BLANKS' "LEFTJ" WILL NEVER RTN!" ! 

232 GOSUB 
233 0 

234 DOl.\l30 630 C=M 
.-j 7C' .:..-...J __ • 1 GOLOt~G 
;236 .-. 

'" 

Ti'1SG 

NFR~< 

OUT: DISPLAY LEFT JUSTIFIED 
USES: A.X/C, ACTIYE PT 

(NO ST, +0 SUB LEVELS) 
PRINT MESSAGE IN NORM 8. TRACE 

AND SET MSG FLAG 
C = 00000000000000 
*1'1 A It~FRM1E : 

IN: CHIP 0 ENABLED. PERIFH 0ISA8LE~ 
P SELECTED TO BE SAFE 

.************************************************************************~ 
* CHECK = CHECKS DATA INPUT FOR LEGALITY 1-30-81 RSW 
* :HECK3 THE C.X SPECIFIED REGISTER FOR LEGAL DATA, ~ND RETURNS ONLY 
* FO~ NU~EqIC DATA. BOTH THE REGISTER AND THE OUTPUT OF "CHECK" WILL 
* Bf A ~LO~TING POINT NUMBER eC.S AN~ C.XS = 0 OR 9) WITH ALL BCD DIGITS. 

* IN: C.X= REGISTER ADDRESS !, I THE REGISTER MUST EXIST!!!!!! 
* I !! ~I I LL GET MENOR'? LOST I FIT DOES t~OT E~<I 3T At~D 3'3= (I !!!!!! 
* ':-~~:lSII~IE: PER I PHERALS [d SABLED 
of< OI.fT C= LEGAL NOF:I'1ALIZE'D FLOATING POINT NIJ~IBER 

* 
:4< I.J~E:;: 

:i< 

* 
1 8 l 
1 ~;r: 
1 :;::~ 
H:'; 
1 :?':' 
t ,:,. <: 

DEC MODE, THE C.X REGtSTER IS ENABLED 
A,B.C, ACTIVE PT, DADD. ARITH MODE, +1 SUB LEVEL 

(NO ST, NO TIMER CHIP ACCESS) 

."j "7-, 

.:.. ... " CHKi{:~1 530 
~':4 0 C HE 0::;< 460 
;::41 '7 

~, 

EtHR'l 
EtiTF:',' 
EtH "~\' 
1'1=(; 
LEd 
COt·! 

CHn(:~1 

CHECn< 
CHECI< 

.., 

.:0 
1I ... .r II 

". REGISTER 



187 242 CHECK 1160 DADD=C 
1~8 243 1 GOSUS P6RTH B= MASSAGED REGISTER CONTENTS 
1?8 244 0 

* ~'6RTH MASSAGES THE REGISTER TO COHTAIH EITHER ALPHA DATA OR A LEGAL 
* SCRHALIZED FLOATING POINT HUMBER (SIGN ~ EXP = 0 OR 9, ALL BCD DIGITS) 

191 *MAINFRAME: eNS, @1160 
192 
1 ~t3 
1?4 
E';; 
1 '; .... 
1 ~~7 
,;"; 
1 '? ,,; 

2~u 

20 I 
20:-: 
2 o:~ 
2C:' 
20·1 
2C~~ 

2Ch 
21H 
20G 
.-:' ft/ ..... c..v.· 

245 
246 
247 

316 C=B 
1 GOLONG CHKttS 
2 

IN: C.X= REGISTER ADDRESS 
! !! THIS REG MUST EXIST !!!! 

ASSUME: THE C.X REGISTER ENABLED 
PERIPHERALS DISABLED 

OUT: B= MASSAGED REGIS1ER CONTENTS 
THE C.X REGISTER IS ENABLED, 
HE~< MODE 

USES: A,B,C, ACTIYE PT, DADD, 
ARITH MODE 

(+0 SUB LEVELS, NO ST) 

ERROR IF ALPHA DATA 

*MAINFRAHE: CNS, @3JO 
IN: C= REGISTER CONTENTS 
ASSUME: NOTHING 
OUT: C= REGlSTER CONTENTS (UNCHANGED 

DEC MODE 
USES: ARITH MODE ONLY 

~*********************************************************************** 
* YM~DAY = YEAR, MONTH, DAY TO DAY NUMBER 1-23-81 RSW 
* T~~ES A DATE IN "C" AHD COMPUTES THE DAY NUMBER, 
* rlEN CALCULATES A DATE FROM THE DAY HUMBER AND COMPARES IT AGA I fot'3T 
* A Dt~TE IU .. ~< .. OR "Y" AS SPECIFIED BV SO. 

* IN: C= NORMALIZED FLOATING POINT DATE 
* ! I MUST BE A VALID FLOATlNG POINT NUMBER !! 
* ASSUME: SO= 1 (0) CHECk lHE DATE AGAINST Ny" 
* S1 = 1 (0) IF ERROR, THE "DATA ERROR" 
* SPECIFV "V" ("X") REGISTER 
* OUT: NO ERROR --

( "X II ) 

MESSAGE SHCtUl[l 
ERROR 

* C= DDDDDDOOOOOOOO= DAY NUMBER SINCE OCT 15.1582 
* CHIP 0 ENABLED. HE~MODE 

* A= FLOATING POINT DATE (SAME AS DATE IN X OR V AS SPECIFIED 
,.. BY SO) 
* ERROR DOES NOT RETURN 
* ;JfE';:: AJBIC,H J R8[13:6J .. ACTIVE PT J +2 SUB LEVELS., ARITH ~10DE., Da!i[)[)"PFAD 
,.. (NO TIMER CHIP ACCESS) 
:f< 

,.. 
* ~-iM~D -- TAKES A DATE FROM "XU AND COMPUTES THE DAY NUMBER 
* IN; X= NORMALIZED FLOATING POINT DATE 
* PERIPHERALS DISABLED 
,.. ASSUMES: NOTHING 
* OUT: SAME AS YMDDAY BUT ALSO: 50= 0 
* USES: SA~E AS YMODAY BUT ALSO: SO, S9 ,.. 

2J~: EtHR'( X-'IMO[) 
2''::' .... ' EtHRV Y!'lD["AY 
24 (t 250 X-'y'MDC' 1 GOSUB CHECK~< 
24 (I 251 0 
241 252 1604 so= 0 
24::' 253 'iMD[)AY 1 GOSUB C-'r'I'1DD 
24:~ 254 0 

ERROR IF ALPHA DATA 

DATE FRO!'l X REG 



'" 
'" 
'" '" DATECK = D~TE CHECK 
'" CO~P~RES THE DATE IN X OR V AGAINST A DATE IN "A" 

'" '" IU 8. ASSUME: 
'" A= FLOATING POINT NORMALIZED DATE 
'" CHIP 0 ENABLED 

1 -23-8 t RSI,J 

* S1~ 1 (0) DO (HOT) ADD UX" OR "yo TO DATA ERROR IF AN ERROR OCCURS 
'" SO= 1 (0) TAKE COMPARISON DATE FROM "y u ("X") 
'" R8C13:8J= DDDDDD= DAY NUMBER SINCE OCT 15, 1582 
'" OUT: NO ERROR --
'" c= DDDDDDOOOOOOOO= DAY NUMBER SINCE OCT 15, 1582 
'" ERROR CASE --
'" DOES NOT RETURN 
'" U5E3: C. ACTIVE PT ONLY (FOR NO ERROR CASE) 

'" 
'" 
'" 

26~~ 
26-~ 

264 
20£,"5 
2£': 
'1 "..-, "o{ 

255 DATECl< 
256 
257 
260 
261 DATCK2 

370 
1614 

23 
270 

1'556 
323 

'" TEF.RVR = TIMER ERROR 

'" 

ENTRY 
C=REGH 
?80=1 
GONC 
C=REGH 
? A#e 
GONe 

DATECK 
3 C = X REG 

U:=;E V REG? 
DATCK2 ( 261 ) NO. USE X 
2 

DATCK4 ( 314 ) DATE IS OK 

'" IN: S1= t (0) DO CNOT) ADD "X" OR' nyu TO "DATA ERROR" 
'" IF 51=1, THEH: SO= 1 (0) ADD '''(II ("X") TO "DATA ERROR" 
* ASSUME: HOTHIUG 
'" ,!!!! DOES NOT RETURN I!!!! 

'" 
'" TEF.RXY --- SAME AS TERROR EXCEPT IGNORES S1 AND ALWAYS'ADDS "X" OR "V" 
:fC 

'" 
:fC 

,.. 

294 
28'5 
28--:: 
28'/ 
'j ,;, ,;:: 

'-' '-" 
28'~J 
oj.:' .: 
,,~ .~ 

291 
29;~ 
2()"." 

J"4~ 

263 
264 
265 
266 
267 
270 
271 
., "?..,. 
..:.,., Co. 

273 

TO "(lATA ERROR" 

ENTR« TERROR 
TERROR 460 LOI 

40 CON @40 BLANK 
1414 ':"SI =1 ADD X OR Y TO "DATE ERROR"? 

63 Got,~C TERR20 ( 274) NO 
460 LDI-

30 COH2 8 X 
1614 ?50=1 V REGISTER ERROR? 

23 GONC TERR20 ( 274) NO, X REG ERROR 
1046 C=C+1 X y= 19 (HEX) 

1 -23-81 RShl 
* IN: C.X= LCD FORMAT CHARACTER TO ADD TO "DATA ERROR" 
'" ASSUME: NOTHIUG 
,.. !! )OE8 NOT RETURN!! 

* ,.. 
E~HR''''' TERR20 

3~1 274 TERR20 346 Be EX x 
CiOSUB ERRSUB 

B.X= CHARACTER TO ADD 
RETURN ONLY IF ERROR IGNORE FLAG = 0 



302 276 (I 

30~~ *HAIt~FRAME : CN8, @1350 
30·1 IN t. ASSlIME: NOTHING 
305 OUT: HEXMODE, CHIP 0 EHI~E:LED .' .-.. -. -

'::',j - 1 
306 PERIPHERALS DISABLED 
30r THE FOLLOI.HNG FLAGS CLEAF:ED: 
3 Of.' DATA ENTRY, CATALOG, SHIFT .' t'1ESSAC 
3C~~ USES: C, SO-S8, [lA[lD~ PFAD .. ARITH NO[ 
311) +2 SlIB.LEVELS 
31 1 (t~o PT) 
31 ~~ 277 404 S8= 0 DON'T PRINT 'tET 
31 :J 300 1 GOSua MSGA SEND "DATA ERROR" TO DISPLAY 
31 :J 301 0 
314 *HAINFRAME: CH7, @154 
3' O' I ,) IN: S8= 1 ( 0 ) DO (NOT) SET l'1E:;SAGE 
3J6 FLAG 8c PRINT 
31 ~. ASSUME: HEXMODE 
3tH OUT: FOR S8= 0 -- CHIP (I ENABLED 
319 USES: FOR S8= 0: A,C, ACTHiE PT .' 
32(. +1 SUB LEVEL, ARITH HO['E .' N=!['[' .. PFA[ 
321 
3''''-' .:. .=.. 302 0 ~<DEF MSCDE "DATA ERROR" 
3")" .c;.~ 303 1 GOSUB ENLCD ENABLE [)!SPLAY, DISABLE RA~1 

32:~ 304 0 
32i~ *MA It4FRAME : eN t , @1766 
32") IN & ASSlIME: NOTHING 
32':; USES: C.X, DADD,PFAD Ot~L ./ 
32i' 305 1670 FRS ABC 
32)j 306 306 C=8 X 
32") 307 1750 SLSABC ADD BLANK 1 X, Y, OR Z TO [)ISPLA .... · 
33 (! 
331 EHTRY TERR50 
33:~ 31 0 TERR50 GOSUB Tl'ISG PRINT AND SET MESSAGE FLAG 
33:;: 311 0 
33:- 312 1 GOLONG ERR1(0 *MAINFRANE: CN8, @1373 
33-: 313 2 
33<: IH: CHIP 0 EHABLED, HE ~<NO[:'E, 
33":, STATUS SET 0 UP 
33· ! ! ! DOES t~OT RETURt~ ! ! I 
33. 314 DATCK4 1 070 C=REGN IJ .... C= [:'DD()OD ........ 
338 315 1234 PT= ., , 
33(! 316 1 12 c=o t..IPT C= DDDDDDOOOOOOOO 
34(! 317 1740 PTN 

~***********************************************************************~ 
* IDV0 - TWO REGISTER INTEGER DIVIDE 1-15-81 RSW 

* (DVD RETURNS A QUOTIENT AND A REMAINDER SEPARATED BY A ZERO, WITH 
* THE ~OINTER POINTING TO THAT ZERO. 
* C CONTAINS 10'S COMPLEMENT OF DIVISOR WITH AT LEAST ONE LEADING 9. 
* A~~lNG A 10'S COMPLEMENT (NEGATIVE) HUMBER TO A POSiTIVE NUMBER 
* PRODUCES A CARRY EVERY TIME THAT THE RESULT IS STILL POSITIVE. SO 
* "IDVD" BUILDS THE QUOTIEHT IN "A" BY ADDING "C" TO "A" AND ACCUMULATING 
* T~E CARRIES AS THE QUOTIENT. 
* [ IF N-M}= 0 THEN N+(10-1'1) = (N-M)+10 >= 10 ) 
* C.S IS USED AS A ~OOP COUNTER ( HUMBER OF DIGITS IN ANSWER ), AND 
* t1IJ:T 8£ LESS THA9 9 (FOR C.S= 9, ONLY 1 DI'·/ISIOH LOOF IS C'ONE). 

* IN: 1. A.M= DIVIDEND, FOSITIONED ANYWHERE IN A[fO:31 WITH ZEROS 
* IN UtW:3ED DIGIT PO::;ITrOH:; 
* (~UST HAVE ~[12: 111=0 TO ALLOW FOR CARRIES, OR THE ~UOTIENT MAY BE WRONG) 



* ... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

2. C.M: DIVISOR, (eCD HUMBER) WITH .ITS MOST SIGNIFICANT DIGIT (MSD) 
IN THE SAME POSITION AS THE MSD OF THE DIVIDEND 

! ! ! !! DIVISOR MUST NOT BE ZERO, AND IN GENERAL THE SIZE OF 

3. C.X= 000 

THE DIVISOR MUST BE KNOWN AS WELL AS THE SIZE OF THE 
RESULTING QUOTIENT!!!!! 

4. POINTER= (MSD OF DIVIDEND) + t 
5. C(S) = ( NUMBER OF QUOTIENT DIGITS IN ANSWER) - 2 

i!! WARNING: IF DIVISOR DIGITS GET SHIFTED OFF THE RIGHT END 
OF THE C REGISTER. SOME ACCURACY WILL BE LOST ! i ! 

!! MUST BE A BCD DIGIT < 9 !! 

... ASSUME: DEC MODE 

... OUT: 1. "A" CONTAINS THE QUOTIENT WITH ALL UNUSED DIGITS = O. 
* THE LEFTMOST DIGIT (IT MAY BE A ZERO) OF THE QUOTIENT WILL 
... BE 2 DIGITS TO THE LEFT OF THE MSD OF THE INPUT DIVIDEND. 
... 2. »C" CONTAINS THE REMAINDER, WITH ALL UNUSED DIGITS= O. 
... THE LEFTMOST DIGIT (IT MAY BE A ZERO) OF THE REMAINDER IS 2 
... DIGITS TO THE RIGHT OF THE RIGHTMOST QUOTIENT DIGIT. 
... (THERE IS 1 EMPTY DIGIT BETWEEN THE QUOTIENT AND REMAINDER) 
... 3. POINTER POINTING TO THE LEFTMOST DIGIT (IT MAY BE A ZERO) OF 
... THE R~MAINDER. 
... (THE PT IS ~ECREMENTED ONCE FOR EACH DIGIT OF THE QUOTIENT) 
... USES: A, C, ACTIVE PT 
... (NO ST, +0 SUB LEVELS. NO DADD. NO PFAD, NO TIMER CHIP ACCESS) 
... 
... I DV[)4 -- SAME AS I(>VD 
... 
... 

38!:;: 
38'~\ 

3'.n 320 IDV£)4 t 076 
39t 32f t 076 
39;; 322 IDVD 1076 
39:~ 323 1212 
394 324 IC.''v' (.ll 36 
:3-35 325 516 
391;. 126 1542 
39/ 327 1757 
338 330 716 
3'J':j 331 1712 
41) !) 332 1724 
40 I 333 1176 
41:'~~ 334 1703 
4 (I:~ 335 36 
40·1 336 1 16 
40~5 337 252 
4(1~ 340 1740 

EXCEPT 

EtHR'l 
EtHR'( 
C=C+l 
C=C+l 
C=C+l 
c=-c 
A=O 
A=A+C 
? AtC 
Goe 
A=A-C 
C SR 
DEC PT 
C=C-l 
GONe 
A=O 
c=o 
AC E~< 

RTH 

C(S)= (NUMBER OF QUOTIENT DIGITS) - 4 

IDVD4 
Ir>VD 
S 
S 
S 
WPT 
S 

INCREMENT LOOP COUNTER 

PERFORM SUBTRACTION 
PT OVERFLOW? (rOO MANY SUBTRACTS?) 
IDVDl (324) HO, A[PTl # 9 

YES, RECOVER EXTRA SUBTRACTION 
WPT DIVIDE BY 10 

S CARRIES WHEN DONE 
IeVDl ( 324) 
s 

!lIPT C= REMAINDER 

~ ... ******* ... * ... ** ... * ... ** ... *** ... **** ... ***** ... *** .................. ** ... ** ...... *** ... * ... * ... * ...... * ......... *******~ 
... E~TMR: ENABLE TIMER 1-6-81 RSW 
... DI~AeLES RAM AND ENABLES TIMER CHIP 

... IN&ASSUME: NOTHING 
* USES: C.X, DADD, PFAD, TIMER PT 
... (NO 41C PT, NO ST, +0 SUB LEVELS. NO ARITH MODE) 
* OUT- TIMER CHIP ENABLED, RAM DISABLED, TIMER PT=A 
... 
* * E~TMRS - SAME AS ENTMR EXCEPT RESTORES SO-S7 FROM C(l :0) BEFORE DESTROYING 



... 

... 

... 

420 
4~? 1 
4'-"-' ~.::. 

4::n 
424 
425 
426 
42/ 
4:-28 
429 
4:~ (t 

341 
342 
343 
344 
:~45 

346 
347 
350 
351 

C( 1 :O~, SO "ENTMRS N USES SO-S7 

ENTMRS 
ENTMR 

ENTR'( ENTMRS 
ENTR'( ENTMR 

1530 ST=C 
460 LDI 

20 COH2 0 
1160 DADD=C 

460 LDI 
373 CON2 15 11 

1760 PFAD=C 
1750, PT=A 
1740 RTN 

NOMAS 
NOt MAnufacturer Supported 

ncJpIent 8&1'_ NOT to c;ontact manuf.otu,., 

NOH-EXISTANT RAM ADDR 

TIMER CHIP ADDR= FB 
ENABLE TIMER 

~**** ... *****************~***********************"'**"''''********"'****"'****** 
* TI~~ - TIME FUNCTIOM 2-3-81 RSW 
'" PUT THE CURRENT TIME IN HMS FORM TO X. IF NOT RUNNING, 
... DISPLAY THE TIME AS A MESSAGE. 
~************************************************************************ 

'" 
4 '3~~ 352 205 
4 '1(;" • . ~ , 353 15 
44(1 354 11 
441 355 24 
44~: 

COt~ 

CON 
CON 
CON 
EtHR't 

@205 
@15 
If 1 1 
@24 
TIME 

E 
M 
I 
T 

44::: 356 TIME 1 GOSUB IGDHMS' INITIALIZE, GET DAY-HOUR-MIN-SEC 
44~: 357 0 
44..; 360 216 
44~ 361 1 t 74 
44t. 362 136 
447 363 1 
447 364 0 
44f: 365 1 
44::: 366 0 

8=A W I 

RCR 9 
c=o S 
GOSUB NORMC 

GQSUB RUNSST 

A= B= C= ~DDDDDHHMMSSCC 
C= .HHMMSSCC ..... 

A= C= NORMALIZED F.P. TIME 

RUNNING OR SINGLE-STEPPING? 

44<':' .367 273 GOTO DATX37 ( 416) (P+1) YES, DON'T DISPLAY THE TIME 
45e .370 156 AS EX W (P+2) NO. DISPLAY TIME 
451 371 1 GOSUB DSPTIM 
451 372 0 
4'- -. ., ."<. 

-. ,-. 
.~ .. ,:, 213 GOTO DAIX30 ( 414) 

* 
~***.*** •• *.****************************** ... ************~************ ...... **** 

... DATE - DATE FUNCTION 2-3-81 RSW 
* PUT THE DATE IN MM.DDYYYY FORM TO X. IF NOT ~UNNING. DISPLAY 
... THE DATE AS A MESSAGE 

* 
,*********************************************************************~*~ 

'" 4f.1 374 205 COt-! @205 E 
46~~ 375 24 CON @24 T 
4':' ~~ 376 1 CON @o 1 A 
464 377 4 COH @O4 [) 

4';~ ENTRV DATE 
4 .. ~,-' 400 DATE (jOSUS IGDHMS A= DDDD(lDHHMMSSCC 
4 oS ;~:, 401 (I 

46 ~~ 402 1 GOSUB DA'(Mt.'F A= c= POSITIVE tWRNAL I ZEC' r- .-, r.r 
46? 403 (I 

4.:~ '.~ R8C13:8J= DAY# SIt4CE 1 0/15/ 1 5;:;~::: 
4r~\ r:! 404 GO:3UB PUNS:3T RUNtHNG OR SINGLE-STEPPING? 
46'} -105 (I 

4~; ') 4 06 103 GO TO D~TX.]7 ( 416 ) (P+ 1 ) YES .' NO DISPLAV 

[;p.TE 



471 
47t 
4';0'::;' . ,. 
4(~ 

474 
475 
476 
4-;;7 
4'18 
4Uj 
4'19 
4'.'9 
4G(' 
431 
4$;:;; 
4:0;;': 

4~:? 

48'4 
48'5 
4t·e:, 

'" 

407 
410 

411 
412 
413 
414 
415 
416 
417 
420 
421 

[)ATX30 

DAn<37 
DATX40 

o 

1 010 
1 
0 
1 
0 

630 
356 

1 
2 

GOSLIB CLLCDE 

S2= 1 
GOSLIB DSPDTA 

GOSLIB TMSG 

C=M 
BC EX 
GOlONG RCL 

(P+2) NO, DISPLAY DATE 

"'MAINFRAME: CNtl. @360 
IN ~ ASSUME: NOTHING 
OUT: DISPLAV ENABLED, RAM DISABLED 
USES: C( 11 :0), ACTIVE PT, DADO. PFAD 

(NO ST, +0 SUB LEVEL, NO ARITHMODE) 
DISPLAV THE YEAR 

PRINT DISPLAY IN NORM' TRACE 

B= NEW VALUE OF "X" 
*MAINFRAME RCl lOGIC: CN4. @1056 

IN: B= NEW VALUE OF X 
(NORMALIZED FLOATING POINT FORM 

ASSUME: PERIPHERALS DISABLED 
OUT: DOES NO RETURN= GOTO NFRPP 

~***~****.*.****~******************************************************** 
* RClSW= lOAD THE TIME IN STOPWATCH TO X-REGISTER 2-3-81 RSW 

'" THE 7IME WILL BE IN H.M.S FORM AND LESS THAN 99.595999 
'" THE TIME CAN EITHER BE POSITIVE OR NEGATIVE 

* 
r*****"'*****"'*****************"'*****"'************************************* 
* 496 422 .-, ..,., .:..,. CON @227 W 

4'j'{ 423 23 CON @23 S 
4':;8 424 t4 CON @14 l 
4';':- 425 3 CON @3 C 
5!j Ij 426 22 CON @22 R 
50 I ENTRY RClSI.d 
5 O~~ 427 RClSlJ t GOSUB INITMR INITIALIZE TIMER IF NECESSAR'j' 
5G~~ 430 0 
50:1 431 404 S8= 0 IGNORE KE'iBOARD 
50·t 432 1 GOSUB GETMR 
504 433 0 
50~: 434 1633 GOTO DATX40 ( 417 ) 

~*********************************"'*"'***"'*******~**********************~ 
* RCLAF = RECALL ACCURACY FACTOR 
.*************************************"'********************************~: 

5G~ 435 206 CON @206 F 
5 I t) 436 1 C Ot~ @ t A 
51 i 437 14 CON @ 14 L 
51 ~! 440 
5 ~ :~ 441 
51 'l 
51 ~j 442 
51 ~) 443 

RClAF 

3 CON @3 C 
22 CON @22 

(I 

EtHR'( RClAF 
GOSUB GETAF 

R 

516 ~44 1533 GOTD DATX40 ( 417) (TIMER CHIP DISABLES ON "DADD=C") 
~****************************************************************9 
'" G~TnF= GET ACCURACY FACTOR 1-9-81 RSW 
* ?(~CS THE ACCURACY FACTOR FROM THE TIMER CHIP AND FORMATS IT 

* H~ 8. ASSUI'!E: t~OTHIt~G 
* O'.'i. C= NORI'1AL I ZED FLOAT It~G PO I NT ACCURACY FACTOR 
'" HE~MODE. TI1ER PT=B, TIMER CHIP ENABLED, PAM DISABLED 



* I.I~E3: A,C: SO-S7, ACTIVE PT, ARITH MODE .. +2 SlIB LEVELS, DADD,PFAD, T It1ER PT 

* (NO TIMER ST) 

* 5.-.7 .t.. ENTRY GETAF 
528 445 GETAF 1 GOSlIB INITMR INITIALIZE TIMER IF NECESSAR't, PT=!:: 
528 446 0 
5~9 447 370 RDSTS c= AF= OOOOOOOOOSDDDO 
53(' 450 274 RCR 5 c= 8DODOOOOOOOOOO 
531 451 1 GOSUB NORM c= NORMALIZED AF 
531 452 0 
532 453 1376 ? CIO S NEGATIVE·? 
533" 454 1640· RTH HC NO 
534 455 1334 PT= 13 ~(ES 

53~; 456 1120 LC 9 FIX SIGH DIGIT 
53.:; 457 1740 RTH 

~**********************************************************************~ 
'" RVNSW = RUN STOPWATCH 1-8-81 RSW 
~**********************************************************************~ 

54P 460 227 CON @227 hi 
541 461 23 CON @23 S 
542 462 16 CON @16 H 
543 463 25 CON @25 II 
544 464 R 22 (Oti @22 
545 EtHR· ... RUNSW 
54~. 465 ~UNShi 1 GOSUB INITMR INITIALIZE TIMER IF NECESSARY, PT=8 
54~. 466 0 -.... 

547 467 1'550 STARTC START THE STOPWATCH 
54B 470 
549 

1740 RTN NOTE: THE TIMER CHIP AUTOMATICALLY 
DISABLES WHEH "OADD=C" IS EXECUTED. 

'" 
~************************************************************************* 
* GETMR - GET THE TIME OF TIMER 2-2-81 RSW 
* IF T~E TIME =) 100 HOURS, THE OUTPUT WILL BE (TIME)MOD( toO) BUT THE TIMER 
* T! ~"'1:::: lH LL NOT BE CLEARED. 

'" IN: NOTHING 
* ASSUME: S8= 1 (0) TO CHECK (IGNORE) KEYBOARD 
* I F ~:;8= 1, THEH: 8'3= 1 (0) RETURN ON KEY UP (DOlc.ll't) 
* iX'TPUT: ! ! 1 SEE GTMP.30 CCH'IMEtHS ABOUT GARBAGE OUT OR JUMP TO TMRKEY ! I ! 
* B= UNNORMALIZED TIME= iHHMMSSCC..... (#= 0 FOR POSITI~E, 
* 9 FOR NEGATIYE) 
'" A= C= SIGNED NORMALIZED FLOATING POINT TIME 
* HE~MODE, P SELECTED, Q= 13 
* TIMER CHIP ENABLED, TIMER PT=B 
* iJ:=E::: A .. B(13:3J .. C: p .. G), +1 sue LEVEL, ARITH MODE, DADD .. PFAD. TIME~ PT 
* (NO ST) 
* ,. 
* G~TMRC-- IN: C= TIME IN SECONDS, SO DOESN'T ENABLE OR ACCESS TIMER CHIP 

* 
572 EtHRV GETMR 
5;-] EtHRV GETI'lRC 
574 471 GETMR 1 GOSlIB ENTMR 
574 472 0 
57::' 4..,7 

I "oJ 1650 PT=B SELECT STCtPMATCH CLOCK 
57fj 474 70 RDTIME READ STOPl\IATCH T 1I'1E 
5::- 475 1240 SET DEC 3:::9 )= ~1AX E:":EC TH1E ".- 220 .. '-GEH1RC 
57}) 4"" .. to 1376 ? C#O S COMPLEMEtHED? 
57') 477 33 CoONe GTNR15 ( 502 ) NO 



SG r) 500 1534 PT= 12 . I ~tES I f(EEP C.S= '3 
58t 50 t .212 C=-C WPT 
S82- S02 GTMR1S 416 A=C 
SEn 503 236 B=A S SAVE THE SIGN 
5B4 504 36 A=O S 
58'5 505 1 GOSUB 36000 c= 00000036000000 
S8'5 506 0 
536 507 516 A=A+C YES, RESTORE IT 
50'? 

* 2-3-81 RSW 
* G~TMkJO -- CONVERT STOPWATCH TIME TO H.MS NORMALIZED FLOATING POINT FORM 

* 
* * IN: A= IOOSSSSSSSSSCC= STOPWATCH TIME (8= SECONDS , C= CENTISECONDS) 
* RSSIIl'lE: S8= 1 (0) TO CHECK (I GHORE) KEYBOARD I 

* IF S8~ " THEN: S9= 1 (0) RETURN ON KEY UP (DOWN) 
* B.S= SIGN OF THE TIME (0= POSITIVE , 9= NEGATIVE) 
* O~T: IF S8=1 & 89=1 AHD THE KEY GOES UP, OUTPUT= GARBAGE 
* IF 58=1 , S9=0 AND A KEY GOES DOWN, JUMP TO "TMRKEY" 
* OTHERWISE: 
* A= C= SIGNED NORMALIZED FLOATING POINT TIME 
* HEXMODE. P SELECTED 
* USES: A, B.M , C. P,Q, +1 SUB LEVEL, ARITH MODE 
* (NO ST , NO DADD, NO PFAD , NO TIMER CHIP ACCESS) 

* 604 EtHR'( GTMR30 
60~ 510 GTMR30 GaSUB KEYCHK CHECK KEYBOARD I'F 

(I 60~: 51 t 
606 512 
61j? 513 
6 tJ{~ 514 
6('{~ 515 
6 Ii:'; 5 t 6 
6 (j~; 51 7 
61 I) 520 
6 j 1 521 
61 ~~ 522 
61:J 523 
614 524 
61~) 5~5 

61t; '526 
6h; 527 

106 c=o X A= STOPI"IATCH TH1E 
'534 PT= 6 A= OOSSSSSSSSSSCC 

1 GOSUB SOHM5K A= 0000ODHHt1MSSCC 
0 
1 GOSUB ~<2 OQS A= ( DA',S ) X 20 
0 

1716 C SR c= < DA'(S ) ~< 4 
1 016 C=A+C c= ( DAYS) X 24 
1534 PT= 12 
1174 RCR 9 c= OHHMMSSCC ..... 

:?52 Be EX l~PT B= tHHMMSSCC ..... , 
316 C=B 

1 GOSUB KE'(CHK CHECK KE,,.aOARD IF 
0 

:4< r.:ALLS INTO NOPi'1C'!!!! ! ! ! ! ! ! ! ! ! 
6tH 
619 

* 

S8= 1 

< 1 (I I) HOURS 

5:3= 

.~*** •• ******************************************************************~ 
* NORM= NORMALIZE 1-6-81 RSW 

* IHP~T C= FLOATING POINT !UNNORMALIZED! HUMBER WITH THE EXPONENT 
* DECREMENTED 1 BELOW ITS CORRECT VALUE (SO THAT TIMES & DATES 
* CAN BE INPUT WITH C,X= 0) 
* THE EXPONENT MUST BE >= -91 OR "NORM" MAY DECREMENT 
* PAST -99 !"!,!, 
* ASSUMES: NOTHING 
* OU1: HEXMODE 
* A= C = NORMALIZED FLOATING POINT NUMBER 
* THE SIGN DF THE NUMBER IS PRESERVED E~CEPT FOR NEGATIYE ZERO 
* WHICH IS SET POSITIVE. 
* il::F"':;: A .. C , ACTIVE PT, ARITH MODE 



:t< 

... 
(NO ST, +0 SUB LEVELS~ NO DADD, NO PFAD, NO TIMER CHIP ACCESS) 

... 

... NORMC= SAME AS NORM EXCEPT SETS C<4:0)= 0000 

... 
~ ... *** ... ** ...... **** ... * ... * ... *** ...... ****************** ... ********** ...... * ... * ... *** ... * ...... ** ... **** 
* 

64~: 

643 
644 
645 
64t. 
647 
64~: 

649 
6!.:.e 
65, 
6'5:~ 

65~~ 

654 
65::: 

530 NORMC 
531 

'532 HORM 
533 
~134 

536 HORMOO 
537 
540 
541 
542 

EtHRY 
134 PT= 
1 t 2 C=O 

ENTRY 
1372 ? CIO 

37 GOC 
1 16 C=O 
133 GOTO 

1240 SET DEC 
416 A=C 
546 A=A+1 

1534 PT= 
33 GO TO 

NORMC 
4 
lJPT 

NORM 
M VALUE= O? 
NORMOO < 536 ) NO 

'(E8 .. NORMALIZE IT TO 0 
t~ORM20 < 550) 

X 
12 
NORt110 ( 545) 

65,:; 54:: tWRl105 1772 A SL M SHIFT OUT LEADING ZEROS 
657 
658 
61:;' oJ .' 

6611 
661 
66:-~ 
66~~ 

... 

... 

544 
545 NORM10 
546 
54? 
550 NORM20 
551 
552 

646 
1502 
1753 

256 
416 

1140 
1740 

A=A-l X 
? AIO PT 
GONe NORM05 ( 543 ) 
AC EX C= NORMALIZED NUMBER 
A=C 
SETHE~< 
RTN 

-******************* ... ***************************************************** 
* f -8-81 RSl,j 
* MOY - SET THE DATE FORMAT TO MONTH.DAY.YEAR (CLEAR FLAG.31) 
* D~Y - SET THE DATE FORMAT TO DAY.MONTH.YEAR (SET FLAG.31) 

* WHEi MAINFRAME FLAG.31 IS SET, ALL 1/0 
... O~ DATE IS ASSUMED DD.MMYYVY FORMAT. WHEN FLAG.31 IS CLEARED. ALL 
* THE 1/0 OF DATE IS ASSUMED MM.DDYVYY FORMAT . 

... IN & ASSUME: CHIP 0 ENABLED, PERIPHERALS DISABLED 
~************************** ... ******** ... * ... ********************************** 
... 

6"18 553 231 
619 554 4 
6:3 :~, 555 15 
681 
68;: 556 MDV 1670 
6~.P 557 274 
684 560 1730 
68" 561 t 04 
68':: 562 i'1 (l"" 1 (I 1730 
68-,:' '363 1174 
6:3:=' 564 IE-50 
6:; ';r 565 1740 ,.. 

* >f< * ... 
6'1;" ':66 ~31 
6'j:~ 567 15 
694 '5;' 0 4 

CON 
CON 
CON 
EtHR'( 
C=REGN 
RCR 
(;ST E~< 

84= 
CST EX 
RCR 
REGN=C 
Rn~ 

:f< 

CON 
CON 
CON 

@23t 
@O4 
@15 
MD't 
14 ... 
~, 

0 

9 
14 

* @231 
@15 
@O4 

* 

V 
D 
~1 

CLEAR FLAG 31 

't 
M 
[> 



695 EtHRY DMY 
69f.. 571 ()HY 167(1 C=REGN 14 
69~7 572 274 RCR 5 
6'i~3 573 1730 CST EX 
69'? 5:74 1 1 (I S4= 1 SET FLAG 31 
7eo 575 1653 GOTO MD '( 1 0 ( 562 ) 

* 
~****************************************************************** 
'" 1-15-81 R:;l(1 
* WkCAYS - CONVERT DAYS SINCE OCT 15, 1582 INTO DAY OF WEEK 

'" * INP~T : C = ODDDDOOOOOOOOO = DAYS SINCE OCT 15, t582 
* WHERE OCT 15, 1582 = 000000 
'" SEP 10, 4320 = 999999 
'" ASSUME: NOTH H~G 
'" OUTPUT : C = ODOOOOOOOOOOOO, HEXMODE 
* WHERE D IS THE NUMBER PRESENT THE DAY OF WEEK 
'" 0 = SUNDAY ,.. 
'" '" 6 = SATURDAY 

( OCT 15, 1582 = FlU = 5 ) 

'" USE3: A.C, ACTIVE PT, +1 SUB LEVEL, ARITH MODE 
'" (HO ST, HO DADD, NO PFAD, HO TIMER CHIP ACCESS) 

'" 
'******************************************************************~ 

:1< 

721 ENTRY WKDA'r'S 
722 576 WI<DA'(S 416 A=C 
72"5 577 1616 A SR 
724 600 1616 A SR A = OODDDDDDOOOOOO 
72') 601 1240 SET DEC 
72~ 602 1 16 C=O 
72l 603 534 PT= 6 
7~~ 604 520 LC 5 AD JUST DA','# SO DAY OF WEn:: 
72'-) COMES OUT RIGHT 
7:? 1]. .605 516 A=A+C POSS IBLE THAT A= 0 10DDDC'DOOO 

* THE qUOTIENT ~1AY BE WRONG BUT ONLY THE REMAINDER IS IJSED. 
73~.: 606 1 16 c=o W 
77 :' 
• '_' J 607 ':.34 PT= 1 1 
7:?4 610 t 076 C=C+l S 
73':. 611 1076 C=C+l S 6 ITERATIONS IN D I '.,. I S I ON 
77~ 612 720 LC 7 C= 2 0700000000 001) 
-. -. -. 
{~. 613 1534 PT= 12 
72::~ 614 1 GOSUB IDVD4 REMAINDER = DAY-OF -I.,IEE ~~ 
7?8 615 0 

000 

72~ 616 1140 SETHE~< RE~1A I rUIER= C( 6:> I c= 0 000000[::0 (11j 

7~ (I 617 474 RCR :3 C = or) I) I) 0 (I (10 (I I) 0 (10 (I 
741 620 1740 RTt~ 

-************************************************************************** 
* DSAMSG - DISPLAY ALARM MESSAGE 1-27-81 RSW 

* l~IS ROUT!NE GETS THE MESSAGE FROM THE ALARM CATALOG AND DISPLAYS IT . 
• IF T~E ALARM DOESN'T HAVE A MESSAGE. THE DISPLAY WILL BE CLEARED. 
* I~ T~rE MESSAGE IS ~HOPTER THAN 12 CHARACTERS, THE MESSAGE WILL BE 
* DI;PLAYED LEFT JUSTIFIED . 
• IF T~E MESSAGE IS LONGER THAN 12 CHARACTERS, 58 CAN BE USED AS FOLLOWS: 
* S~ = 0 - O~LY DISPLAY THE FIRST 12 CHARACTERS 
* sa = 1 DISPLAY THE FIRST 12 CHARACTERS AND THEN WAIT FOR KEY UP TO 
* DISPLAY THE REST OF THE MESSAGE. 

* 

() I) (1 



* IN: M.X = ADDRESS OF CURRENT ALARM (!! MUST BE A VALID ALARM ADDRESS 
* -- NOJ TRAILER REGISTER ADDRESS! l ) 
* sa= 0 TO DISPLAY ONLY THE FIRST 12 CHARACTERS 
* ~8= 1 TO DISPLAY THE FIRST 12 CHARACTERS AND THEN WAIT FOR KEY 
* UP TO DISPLAY THE REST OF THE MESSAGE 
* ASSUME: NO ALARM MESSAGE REGISTERS MAY CONTAIN ALL NULLS (REGISTER= 0) 
* (IT WON'T LOCK UP. BUT THE DfSPLAY WILL BE FUNNY) 

* HE~<"'0DE 

* 0111: P SELECTED, Q= 13 (IN ALL CASES) 

* IF RE'TUR~~ TO (P+ 1 ): (NO MESSAGE) 

* ALARM TIME~DATE REGISTER ENABLED, PERIPHERALS DISABLED 

* IF RETURN TO <P+2): (MESSAGE DISPLAYED) 

* CHIP 0 E~ABLED. PERIPHERALS DISABLED 

* S8= 0 IF S8= 0 ON INPUT 
* B( S)= 0 
* B[12] = (NUMBER OF BVTES LEFT IN LAST MESSAGE REGISTER) - 1 
* 8[11] = (NUMBER OF MESSAGE REGISTERS NOT YET FULLY DISPLAYED) - 1 
* B(5:3] = AODRESS OF CURRENT MESSAGE REGISTER 
* N = CURRENT MESSAGE REGISTER WITH NEXT CHARACTER IN N[13:12] 
* USE3: A,B,C.N, P, Q, S3, +1 SUB LEVEL, ARITH MODE, DADO, PFAD, 
* IF THE MESSAGE >= 12 CHARACTERS AND S8=1 ON INPUT, THEN SETS 88=0 
* (NO TIMER CHIP ACCESS) 

* * DSA2ND - ENTRY POINT TO DISPLAY THE 2ND PART OF THE ALARM MESSAGE 
* !I MUST HOT BE USED TO DISPLAY THE FIRST HALF SINCE IT DOESN'T SKIP 
* LEAGING HULLS !! 
* IN: B.S = 0 
* 8(12J = (NUMBER OF BYTES LEFT IN CURRENT MESSAGE REG) - 1 
* B(11J = (NUMBER OF MESSAGE REGISTERS NOT YET FULLY DISPLAYED> - 1 
* B[5:3] = ADDRESS OF CURRENT MESSAGE REGISTER 
* N = CURRENT MESSAGE REGISTER WITH NEXT CHARACTER IN N[13:12] 
* ASSUME: P SELECTED, Q= 13, HEXMODE 
* OUT: IF RETURN TO (P+1): NO MORE CHARACTERS 
* DISPLAY UNCHANGED, CHIP ENABLE UNCHANGED 
* (USES ONLY THE ACTIYE PT) 
* I F RETURN TO (P+2): MORE CHARACTERS I N MESSAGE 
* CHIP 0 ENABLED, PERIPHERALS DISABLED, S3= S8= 0 
* U5E3: SAM~ AS DSAMSG EXCEPT ALWAYS USES S8, 
~************************************************************************* 

* 
'"'?':l t.:' • _o.J 

796 
79","' 621 
.,..::) .;. 
• ~. f'J 0:.22 
.,. ',,:/..-. t _ ~. 623 
8') i) 624 
80 I 625 
80~ 626 
80:<1 627 
so-. 630 
eo~:~ 631 
SOl: 632 
SO? 633 
SO~'-: E.34 
8 O~~ 635 
SIU ':;·36 
8 i • • I 637 
8 t ~~ ~.40 

81 :J 641 

DSAMSO 
DSAMSI~ 

P.~lGl 0 

404 
1 0 

340 
1334 
240 
106 

1760 
630 
406 

t 160 
70 

1'"366 
23 

546 
546 

1474 
1176 

ENTRY 
ENTR'-( 
S8= 
53= 
SEL Q 

PT= 
SEL P 
c=o 
?FAD=C 
C=M 
A=C 
DA[)D=C 
C=DATA 
? CiO 
GOtK 
A=A+l 
A=A.f 
RCR 
C=C-1 

DSAt1S0 
DSAMSG 
o 

13 

x 

XS 
AMG10 
X 
X 
1 
S 

SET "FIRST REGISTER" FLAG 

DISABLE ANY PERIPHERAL 
C.X = ADDR OF CURRENT ALARM 

LOAD CURRENT ALARM 
ALARM HAS RESET INTERVAL? 

( 637) NO 

A.X = 1ST MESSAGE REG 
C.S = MESSAGE LENGTH 
C.S= # OF MSG REG - t 



,.. 
,.. 

* ,.. 

a'4 642 1540 RTN C NO MESSAGE 
8;5 643 274 RCR 5 C= X XXXXRXXXXX XXX (R= MSG REG eTR) 
a I.; 644 246 Ae EX X 
an' 645 674 RCR 11 C= X XRXXXXXAAA XXX (A= MSG REG ADDRI 

USE A.M RA1HER THAN A.X FOR MESSAGE REG ADDRESS SINCE PIL 
PRINTER NPRTLCDM ROUTINE USES B.X <WHERE A.X WOULD 8E STORED), 

821} 
821 
8''-~.:.. 

82'3 
824 
82'i 
82'5 
a26 
82'1 
8bj 
82.,;) 

83') 
831 
83;':~ 

83? 
834 
83':: 
83f::· 
8"'~ .,), 

8:3f:. 
839 
84(! 

8'J! 
84~: 

84:': 
84'1 
845 
84~, 

847 
848 
84~1 

! ! 

85.~ 
8S1 
8S'? 
854 
8~~ oJ_, 

85.:: 
8e',? oJ· 

85P 
8""'::1 ..J ' 

861! 
8';1 
86~: 

863 
864 
86"::' 
8S: 
85 i~ 
86~' 

8G? 
86'~ 

Sl') 

~46 1334 PT= 13 
647 1420 LC 12 C(S)= I UNUSED CHAR POSITIONS IN LCD 
650 416 A=C A(t3)= I UNUSED CHAR POSITIONS IN LCI 

AC11J= MSG LENGTH (IN REGISTERS) 
A[5:3J= MESSAGE REGISTER ADDRESS 

651 1 COSUB CLLCDE ENABLE & CLEAR DISPLAY 
652 ° 

653 
654 
655 
":.56 

657 
660 
661 
662 
~·63 
664 

DSAM20 256 
1534 
620 
416 

AC EX 
PT= 12 
LC 6 
A=C 

X 

:3 

665 DSAM30 ( 675) 
~66 12 
667 0 
670 PQ 
67t DSAM30 ( 675) 
672 12 
673 PT 
674 1743 GONC DSAM25 ( 670) 

*MAINFRAME: CNtt. @360 
IN , ASSUME: NOTHING 
OUT: DISPLAY ENABLED, RAM DISABLED 
USES: C( 1 1 : 0), ACT IVE PT, DAN ... , PFAD 

(NO ST, +0 SUB LEVEL, NO ARITHMODE) 
C= COUNTERS 

AC12J= BYTE CTR WITHIN REG= 6 
( 7 BYTES/REGISTER ) 

C= X 6RXXXXXAAA 000 
DISABLE DISPLAY 
C.X= MESSAGE REGISTER ADDRESS 

LOAD OHE MESSACE REGISTER 
FIRST REGISTER OF MESSAGE? 
HO, DON'T SKIP EMBEDDED NULLS 
YES, SKIP LEADING NULLS 
CLEAR FIRST REGISTER FLAG 
ANY LEADING NULL ? 
NO 
SKIP LEADING NULLS 
DECREMENT BYTE COUNTER 

ASSUME THAT THE REGISTER WILL HOT BE ALL NULLS !!!!!! t 

THERE MUST BE AT LEAST 1 NOH-NULL CHARACTER! 
675 DSAM30 160 N=C SAVE MESSAGE REGISTER IN N 
676 1 GOSUB ENLCD ENABLE LCD, DISABLE RAM 
677 0 

700 DSAM3~ 216 8=A 

701 260 C=N 
lO2 1574 RCR 
703 160 N=C 
704 1 GOSUB 
705 0 

w 

12 

ASCLCD 

*MAINFRAME: CNt, @1766 
IN 'ASSUME: NOTHING 
OUT: DISPLAY ENABLED, RAM DISABLE~ 

USES: C. ~<, DADD, PFAD (it'H, Y 
SAVE ALL COUNTERS IN B 
B(S)= UNUSED LCD CHARACTER COUNTER 
8(12)= REGISTER BYTE COUNTER 
Bt; 11 )= MESSAGE REG I STER . COUtHER 
8(5:3)= MESSAGE REGISTER ADDRESS 

C( 1 :0)= NEXT ASCII CHARACTER 

SEND THE (1,0) CHARACTER TO DISPLAY 

*MAINFRAME: CNfl, @135 
IN: C[1:0J= ASCII CHARACTER 

B.S= # UNUSED CHARS IN LCD 
ASSUME: DISPLAY ENABLED, HEXMODE 



* 
* 

* 

871 
872 
871 
874 
8,5 

NOMAS 
NOt MAnufacturer Supported 

recipient agrees NOT to contact manufacturer 

RAM DISABLED 
OUT: IF B.S= 0, IT IS NOT DECREMENTE[ 

IF B.S# 0, IT IS DECREMENTED 
WHENEYER ANOTHER LCD CHARACTER 
POSITION IS USED. 

C.X= LCD CHARACTER CODE 
USES: A.X~S, B.S, C, ACTIVE PT, 

87'" 
877 
87t,; 
HOTE: 

(NO ST, NO ADDITIONAL sue LEVELS) 
A "NOp· FOLLOWING "GOSUB ASCLCD" WILL CAUSE ANY CHAR EXCEPT 
PUNCTUATION NOT TO BE SENT TO THE DISPLAY. 

88t 
83.-: 
aa,:. 
8tr.? 
884 
88'-:: 
8S6 
8S'? 
89 ~. 
88') 
8'3:'; 
89~ 

89.2 
89:~ 

S':',; 
89:'5 
891'" 
896 
89'; 
898 
89; 

706 DSAM37 156 A=B 
707 216 
710 1S36 ? A#O 
711 113 GONC 
712 1534 PT= 
713 642 A=A-1 
714 1643 GONC 
715 DSAM45 634 PT= 
~16 642 A=A-1 
717 257 GOC 
720 572 A=A+1 

LEGAL 
721 1323 GOTO 
722 DSAM50 414 ?S8=1 
723 343 GONC 
724 1 COSUB 
725 0 

9tt(; 726 
90 I 727 
90~ 730 

£.34 PT= 
1322 ? B#O 

273 GONe. 

GET COUHTERS BACK TO A 

S DISPLAY FUll? 
DSAM50 ( 722) YES 
12 
PT END OF ONE REGISTER ? 
DSA"35 ( 700) NO 
1 1 
PT ALL MESSAGE REGISTERS FINISHED? 
DSA"60 ( 744) YES, ALL CHARACTERS OUT 
M POINT TO NEXT MESSAGE REGISTER 

CONTINUE TO DISPLAY REST OF THE MSG : 
DSA"30 ( 757) NO. (DISPLAY FULL: DON'T LEFT JUSTIF' 
RSTKB WAIT FOR KEY UP (DOES UP DEBOUNCE) 

1 1 

*MAIHFRAME: eHO, @230 
IN & ASSU"E: HEXMODE 
USES: C.X ONLY 

PQ AHY MORE CHARACTERS? 
DSA"BO ( 757) NO 

9 (l:~ 
904 
90!: 731 
906 732 
91)7 733 

DSA2t~D 634 
1322 
1640 

1 
o 

ENTRY DSA2ND 
PT= 11 

9 ('~~ 734 
90~j 735 
9 O~~ 

910 
'31 i 

912 
913 
914 736 
915 737 
9ft) 740 
9f7 741 
918 742 
91~J 743 
HOt.li LEFT 
921 744 
922 7'45 
92:~ 746 

92.:-) 750 
92"~ 751 

1334 
1420 

37t:. 
404 

4 
1433 

JUSTIFY THE 
DSAI'I60 460 

1013 
1474 

416 
t 434 

DSAI'I65 1770 

? a.o PQ 
RTH NC 
GOSUB CLlCDE 

PT= 13 
LC 12 

ANY MORE MESSACE CHARACTERS? 
HO, DOHE 
ENABLE & CLEAR DISPLAY 

*MAIHFRAME: CN1', @360 
IN & ASSUME: NOTHING 
OUT: LCD EHABLED. RAM DISABLED 
USES: C( 11 :0), ACTIYE PT, PFAD,DADD 

(NO ST, +0 SU8 LEVEL, NO ARITH MODE 

Be EX S B.S= 12= WHOLE DISPLAY EMPTY 
S8= 0 REMEMBER 2ND HALF OF MESS"GE 
S3= 0 CLEAR "FIRST REGISTER" FLAG 
GOTO DSAM37 ( 706) DISPLAY REST OF THE MESSAGE 
DISPLAY, ALLOWING IT TO BE ALL BLANKS 
LDI 
CON @1013 
RCR 1 
A=C 
PT= 
RABel 

A.X= @40= BLANK, A.S= 11 

FETCH LEFTMOST DISPLAY CHARACTER 
1'552 ? AIC WPT BLANK? 



928 753 37 GOC DSAt170 ( 756 ) NO, DONE 
92,;,. 754 676 A=A-1 S DISPLAY= ALL BLANKS? 
9~ (: 755 1743 GONC DSAt165 ( 7~1 ) MAYBE NOT, KEEP lOOKING 
931 756 DSAM70 1670 RABCR RESTORE THE DISPLAV 
93:'::: 757 DSAM80 1 GOSUB EHCPOO EHABLE CHIP 0, DISABLE RAI'1 
932 760 0 
933 *MAIHFRAME: CN2, @522 
934 IN @. ASSUME: NOTHING 
935 OUT: C.X= 0 
93f USES: C.X, DADO, PFAD OHLV 
93i 761 76 B=O S 
938 762 DSAM90 1 GOlONG RTHP+2 
93f.~ 763 2 

* 
"************************************************************************ 
* PUCPlM - PURGE AN ALARM 12-15-80 RSW 
* INP~T : M.X = ADDRESS OF ALARM TO BE PURGED 
* !!,! I THIS MUST BE A VALID ~LARt1 REG ADDRESS, HOT THE ADDRESS OF 
'" !! ,! I THE T~AILER REG (OR RESET INTERVAL OR MESSAGE REG) 
* ASSUME: HEXMODE 
* OUT: P SELECTED, Q= 13, PERIPHERALS DISABLED 
* IF THERE ARE STILL 1 OR MORE ALARMS LEFT, RETURN TO P+2 
* IF THE PURGED ALARM ~AS THE HIGHEST ADDRESSED ALARM IN THE ALARM 
* S'fACK, THEH t1.X WILL POINT TO THE NEW HIGHEST ADDRESSED ALARM IN 
* THE STACK, AND A.S= 0 

>4< 

'" 
* 
* 
'" 
>4< 

OTHERWISE, M.X WILL BE UHCHANGED (SO IT WILL POINT TO WHAT WAS 
THE NEXT HIGHEST ADDRESSED ALARM IN THE STACK) AHD A.S= F 

IF THE ALARM ?URGED WAS THE ONLY ALARM, 
THE WHOLE SUFFER WILL BE PURGED. 

RETURN TO P+1 

* IJSES: A.8(X&S', C,H, MAY UPDATE t1.X, P,Q, 83,88, +2 SUB LEVELS, DADD,PFAD 
* (HO TIMER CHIP ACCESS) 

* 
i*****************************************"'******************************* 
* 

9~~! ENTRV PUGALM 
9~~ 764 ?UGALM 1 GOSUB SRHBlIF A.X= BEGINtHNG OF BUFFEF: 
964 765 0 
9~'j ( ALSO SETS I~= 13:> 
9,S,:, (P+ 1 ) 
96~·· (P+2) AS~;UNE NO ERROj::: PO~.~:; IE:LE 
9~~:: 766 1 GOSlIB GETM.X C= ALARM REG 
9~f~ 767 0 
96') 770 160 t.f=C SET N= ALAR~1 REG 
'370 771 10 83= 1 PURGING THE ALAR!'f 
971 772 C.03ue CHK811F F I t~D END OF I 0 BUFFEF: APE i~ 
971 ~"'"7 

,. ( oJ 0 
972 ( + 1 SU8 LEVEL) 
9(,:} 774 346 Be EX x B.X= LA3T REG OF LAST I 0 E;iJFFEP 
9i t J 775 '" 06 A=C X A= ADDP. OF TINER SUFFER HEA[lEF: REG 
9~'" " .J 776 1160 DADD=C 
97f., ;:'77 70 C=DATA 
9?~' 1000 1434 PT= 
97:j 1 001 374 RCR 1 0 
'37(j 1 (102 1152 C=C-1 ldPT CHECI( FOR EMPTY BUFFEF: (2 PEG) 
1~8::! 1 (IIj 3 1152 C=C-1 ltIPT 
9131 101)4 36 A=O S 
9:3r..: 1005 1152 C=C-l l(IPT 



981 1006 63 GOHC PUGA30 (1014) DON'T PURGE THE BUFFER 
98< 1007 576 A=A+l S PURGE THE HEADER AND 
98~ 1010 576 A=A+t S TRAILER REGISTERS ALSO 
9":!(. 1011 630 C=M 
987 1012 246 AC EX X 
98S 1013 ~30 M=C 
989 1014 PUGA30 260 C=H 
990 1015 1 COSUB SHFTDH 
99(; 1016 0 
NOTE: THE MA~<IMUi'\ TIME TO SHIFT THE 

M,X= ADDR OF HEADER REG 
C= ALARM TO BE PURGED 

1/0 BUFFERS TO PURGE AN ALARM IS * 
* ABOUT 3,6 SECONDS, ASSUMING A 

99:~ 1 017 1 CiOSUB SRHBUF 
6 REGISTER ALARM SHIFTED 319 REGISTEPS, 

A,X= aUF START ADDR, A(S)= 0 
993 1020 0 
99'1 1 O;?'1 

99t~ 

99f.. 
99'," 

102~ 

1(123 PUGA40 
1024 
1025 

23 GOTO 
RTN 1740 

1 
o 

676 

I:-'OSUB 

A=A-l 

PUGA40 (1023) (P+l) STILL ALARMS LEFT 
(P+2) BUFFER PURGFD 

GETM.X c= NEXT ALARM 

S OUTPUT A.S= F IF THIS 
99.-~ 
99,_1 1 026 1076 

1 
1 

1313 

C=C+1 
GSUBC 

S 
ALMBST 

WAS NOT THE LAST ALARM IN THE STAC~ 
IS IT THE TRAILER REGISTER? 

I 0 0 ~:i 1 fJ 2 7 
1000 1030 

YES, BACKSTEP TO PREVIOUS ALARM 

1001 1031 PUGA50 GOTO DSAt190 ( 762) 
* *********************************************************************** 
'" i~UttSST = RUNNING OR :;INGLE STEPPING 1-9-81 F.:Si.r.f 
:f< 

* IN: DATA IN NCH WHICH IS SAVED IN "M" 
:f< ASSUME: NOTHING 
* O~T C.IIP 0 ENABLED, STATUS SET 0 UP, PERIPHERALS DISABLED, 
'" M= COpy OF HC" AT INPUT 
* ~ETURN TO --
* P+l: RUNNING O~ SINGLE-STEPPING 
'" P+2: NOT RUNNING, NOT SST (HEXMODE SET) 
* jlfE:-";~ C,~l, SO-87, DADD,PFAD, +1 SUB LEVEL, ARITH MOOE IF R1N TO P+2 
* (NO PT, NO TIMER CHIP ACCESS) 

* 
1015 ENTRY RUt~SST 
I 0 f t> 1 032 RUtlSST '530 M=C ("M=C" SAVES CODE - IT H:t-l--T 
I r) 1 ~' USE[J IN "RUNSST" ) 
101H 1033 1 GOSUB LDSSTO PUT UP STATUS SET (I 

I01H 1034 0 
I 0 1 ~J *MA It~FRA~1E : CN 1 I @1627 
I 021) IN 2. ASSUME: HOTHHIG 
1021 OUT: S 0-:;7= STATllS SET 0 
f 0:;:';::: C=REG 14, CHIP 0 ENABLED 
t ~2~3 PERIPHERALS DISABL.ED 
IIj24 U~;ES : C, SO-S7, DADD., PFAl' 
I 0.-2':5 ( NO PT , +0 SUB LEVEL, NO APITH 
102'::' 1035 1314 ?SI3=1 RUNNING? 
102'/ 1036 1540 RTN C YES 
IO:-2F, 1037 1 14 1S4=1 S I t~GLE STEPPING? 
f 02~J 1(140 1540 RTN C YES 
I 03 f! 1 041 1703 GOTO PUGA50 ( f 031 ) NO 

:f< 
-:f<:f<*****:f<**************************************************************** 

:f< k5T~LM - RESET- AN ALARM BY ITS AUTO RESET INTERVAL, 1-14-81 RS0 
* ~RIES TO RESET T~E ALARM TO ITS NEXT FUTURE OCCURRENCE, BUT DUE TO 
* THE TIME TAKEN TO SHIFT THE ALARM TO ITS NEW LOCATION IN THE ALARM 
* ~T~CK AND THE TIME TO DO OTHER OVERHEAD AFTER CALLING "RSTALM", THE 
:f< ::'LnRM MA'.,. BE SET TO THE PAST! ! ! ! ! 

!'10[:·E 



* 
* INPJT M.X = ADDRESS OF CURRENT ALARM (MUST BE A VALID ALARM ADDRESS!!! !) 
* HEX MODE 
* RESET INTERVAL EXPONENT FIELD = 000 WITH INTERVAL STORED IN 
* THIS FORMAT: 0 OSSSSSSSST 000 
* WHERE NT N= TENTH'S OF SECONDS 
* ASSUME: PERIPHERALS DISABLED 
* OUT: (P+t): ALARM HAS RESET INTERVAL 
* C.X= NEW ADDRESS OF CURRENT ALARM <REST OF C IS COPY OF M) 
* P SELECTED, Q= 13, HEXMODE, TIMER PT=A 
* (P+2): NO RESET INTERVAL <USES ONLY: C, DADD, ARITH MODE) 
* HEX MODE 
* U5E3: A,B/C,N, P,Q, S3. +2 SUB LEVELS, DADO, PFAD, ARITH MODE, TIMER PT 

~************************************************************************ 

* 
1 054 
I 05':: 
I 05:::: 
1 0'5': 
I 057 
1 OS:? 
I 059 
j 061) 
I 061 
I 06? 
f o€.:? 
I 064 
I 0 ..... ~. 

I 06~ 

I 06? 
I 06~3 

I OE.'1 
I 07 'j 
I 0"'" • I , O?;~ 
f 0;-':) 

I 074 
I 075 
I 076 
I o ~-, .. 
f 07'7 
I 0',78 , 0''''') 
I 08:.; 
I O[l ~ 
f (It:J.::. 
I O~:F , 09~ 
I 08':' 
I (fB( , on? 
I 0':::: 
I (J fh· 
I 09: .. 
f O~ll 

f 09;.~ 

f 0'51 ::: 
f 09~ 

I 0'3:5 

1042 
liJ43 
1044 
1045 
1046 
1047 
1050 
1 051 
1£152 
1053 
1054 
1055 
1056 

1057 
1060 
1061 
1062 
1063 
1064 
1 065 
1066 

lu67 
1070 

RSTALM 

RSTA05 

1071 RSTAIO 

1072 
1073 
10("4 
1075 
1076 
1077 RSTA15 
1 1 00 
I 1 (11 
11 02 
1103 RSTA17 
j 1 04 
11 05 
11 06 
I 1 07 
j 11 0 R~:;TA20 

I 1 1 I 

1 
0 

1166 
1643 
340 

1334 
240 

34 
356 
630 

1 046 
1160 

70 

416 
1240 
1762 
t.46 

1 '536 
1753 

646 
t62 

1 
0 

70 

1.374 
1(162 
1062 
1 062 
1·374 

462 
37 

1422 
1757 

546 
47 

t.22 
1 ~.62 
1 ':.23 

~~ 22 
1 1 4 (I 

ENTRY RSTALM 
GOSUB GETM.X C= ALARM TIME ~ INFO 

? CIO XS ALARM HAS RESET INTERVAL ? 
GONe PUGA50 (1031) NO, RETURN TO P+2 
SEL Q 
PT= 13 
SEL P 
PT= 3 
BC EX 
C=M 
C=C+l X 
DADD=C 
C=DATA 

A=C 
SET DEC 
A SL PQ 
A=A-l X 
? A#O S 
GOHC RSTA05 
A=A-l X 
AS E~< PO 

GOSUB EHTMR 

RDT I I'IE 

RCR 13 
C=(:+1 PQ 
C=C+l PQ 
C=C+l PQ 
RCR 13 
A=A+B PO 
(.jOC RSTA17 
? A<C PO 
GOC RSTA15 
~~=A+ 1 ., 

" ,:;OC R::;TA20 
A=A-8 PQ 
B ::;R PQ 
GOTO R::;TAf 0 
B=A PO 
SETHE::< 

( 1 061 ) 

B= ALARM TIME' INFO 

C.X= ADDRESS OF RESET INTERVAL 

c= 0 OSSSSSSSST 000= RESET INTERVAL 
("T"= TENTH'S OF SECONDS) 

LEFT JUSTIFY RESET INTERVAL 

A(13:3]= ALARM TIME 
8[13:3]= LEFT JUSTIFIED RESET INTEPV~ 

ENABLE TIMER CHIP. DISABLE RAM, FT=A 

C= CURRENT TIME= OOSSSSSSSSSSCC 
TIMER PT=A 
C= OSSSSSSSSSSCCO 

MAKE TIME 3 SECONDS IN FUTURE 
C= ssssssssssccoo 
ADD RESET INTERVAL TO ALRRM TIME 

( 11 03) OVERFLOt~ 
ALARM STILL IN THE PAST? 

( I 0(7) YES 
DONE? 

( 11 I 0) 'lES 

( 1 071 ) 

REMOVE EXTRA ADD 
SHIFT RESET INTERVAL 

8= NEW ALARM TIME & INFO 



1096 1 1 12 630 C=M C.X= ALARM ADDRESS 
i 09'j 1 1 13 1 COSUB ,J~EWLSI< A.X= ADOR OF FIRST ALARM ) NEllI ALARM 
109'{ t 1 14 0 
1093 OR A.X= ADDR OF TRAILER REG 
1099 11 15 646 A=A-1 X 
1 1 (II) 11 16 4 S3= 0 NOT PURGING THE ALARM 
1101 11 17 ~.30 C=M C.X= ADDF: OF CURREtH ALAF.:t·l 
i 1 (12 1120 1160 DADD=C 
11('3 1121 316 C=B C= ~JEW ALARM TU1E 3c INFO 
1 1 04 1122 1434 PT= 1 
1 1 ('!5 1123 i 02 c=o PT UNMARK THE ALARM 
1 1 ('6 1124 1360 DATA=C UPDATE ALARM TIME 
1 1 (J~" 1125 206 B=A X B.X= AODR OF HIGHEST REG TO 8E ::;H! FTI 
1 1 (: {;: 1126 36 A=O S 
1 1 (; ~~ 1127 l' GOSUB SHFTDN SHIFT ALARM TO NEtt.1 LOCr:lT lOt·! 
i 1 (; ~~ 1130 0 

* ;':C.TE: THE MA~< I i'1lIM TIME TO SHIFT A RESET ALARM TO ITS NEi,d LOCATION IS 

* ABOUT 2.9 :3ECONDS .. ASSUMING A 6 REGISTER ALARM SHIFTED 25'3 
:4< REGISTERS. 

i 1 1 :, 1131 176 AB EX S A.S= (. ALARM REG) - 1 
1 1 t 4 It 32 630 C=M 
it1!.\ 1133 306 C=B ~< C.X= LAST REG OF SHIFTED ALAI":t'1 
i 116 1134 RSTA50 676 A=A-1 S 
! 1 t ~. 1135 1540 RTN C 
, 1 1 H 1136 1146 C=C-1 X SET C.X= 1ST REG OF SHIFTEt, ACARi'1 
ill ~i LEGAL 
1 120 1137 1753 GOTO RSTA50 ( 1 t 34 ) 

:4< 
~*********:4<*************************************************************~ 
* 12-15-80 RSW 
* 3HFT~N - SHIFT A BLOCK OF REGS DOWN, ROTATE BOTTOM ALARM TO TOP 
* INPJT : B.X= ADDR OF HIGHEST ADDRESSED REG TO BE SHIFTED DOWN 
* [TO PURGE AN ALARM, THIS MUST BE THE LAST RE~ISTER OF THE LAST 
* <HIGHEST ADDRESSED) I/O BUFFER] 
* C.X= EXPONENT FIELD OF ALARM TIME~DATE REGISTER (ALARM INFO) 
* M.X= ADDR OF CURRENT ALM (LOWEST ADDRESSED REG TO BE SHIFTED) 
* A.S= 0 UNLESS PURGING THE WHOLE BUFFER, WHEN A.S= 2 
* 83=1: CALLED FROM PUGALM (PURtES CURRENT ALM·) 
* 33=0: CALLED FROM RSTALM (ROTATES CURRENT ALM TO TOP OF 
* THE SHIFTED AREA) 
* HSSIIMES: PER I PHERALS DISABLED, HE~<MODE 

* OUT B,X PRESERVED, S3 PRESERVED 
* B.S= (HUMBER OF REG IN THE CURRENT ALM) - 1 
* USES: A',X~cS), B.S, C,N, uADD 
* ~NO PT, NO TIMER CHIP ACCESS, +0 SUB LEVELS. NO PFAD) 
.*********************************************************************~~ ,.. 

1 t 41 
1142 1140 ~::HFH)N 1366 
i J 4::: 1 1 4 1 23 
1144 1142 1 046 
1 j 45 1143 SHFT[)2 1474 
1 1 ::It. 1144 '536 
1147 1145 236 
1148 1146 SHFH)4 630 
i 14'::.' 1147 1160 
1 1 ~ I! 1150 70 
• 1 ... 1 
I , ... 1, 1 I 5 ~ 14 
1 1 '5.~ 1152 23 
1 1 '53 1153 1 16 

EtHR't 
? C#O 
GOHC 
C=C+l 
RCR 
A=A+C 
B=A 
C=M 
DADD=C 
C=DATA 
.~. r· 7 _ i 
: ~ ... -, 
GONC 
C=O 

SHFTDt~ 

xs RESET INTERVAL? 
SHFTD2 (1143) NO 
X 
1 C.S= # REGS (MSG+AUTO INC) 
S 
S 

PUPGIHG ALARt,~? 

SHFTD6 (1154) NO 
YES, PURGE CURRENT ALM 



1 154 1154 SHFTD6 160 
1 1 ~;:=) 1155 630 
i 1 '5oS 1156 123 
i 157 1157 SHFl [>7 1046 
i 1'513 1160 1160 
11 !:;'3 11 61 70 
1 1 f· tJ 1162 246 
1 16 t 1163 1160 
1 1 ~:.:~ 1164 246 
1 1 ~.3 1165 1360 
I ! t.4 1166 546 
1165 1167 246 
i 1 ~6 t 170 SHFH)8 406 
i 16;' 1 1 71 1446 
1 ~ .:. ~-} 1172 1657 
"" 1 .-;: Ij 
I I I .... " 1173 :? 06 
i i70 111'4 1160 
1 171 1175 260 
1 j "'1;~ 1 t 76 1360 
1 \13 1177 676 
1 174 1;? (10 1463 
i 1 ('5 1:2 I) 1 1740 

:f< 

N=C 
C=M 
GOTO 
C=C+1 
DADD=C 
C=DATA 
AC E~< 
DADr,=C 
AC EX 
DATA=C 
A=A+l 
AC EX 
A=C 
? A<B 
GOC 
C=B 
DADD=C 
C=N 
DATA=C 
A=A-1 
GOt~C 

Rn~ 

SHFTD8 (1170) 
X 

X 

X 

X 
X 
X 
X 
SHFTD7 ( 1157 ) 
~< 

S 
SHFTD4 (1146) 

N= REGISTER TO BE ROTATED 

A.X= DATA, C.X= ADDRESS 

A.X= ADDR, C.X= DATA 

MORE REGISTERS TO SHIFT? 
YES 

""************************************************************************ 
* ~NDMSG = FIND MESSAGE 1-9-81 RSW 
* FI~CS THE FIRST NOtl-NULL REGISTER IN THE ALPHA REGISTER 

* IN&ASSUME: PERIPHERALS DISABLED, HEXMODE 
* OUT" I F THE ALPHA REG I STER I S NOT EMPTV--
* C= FIRST NOH-NULL REGISTER (THAT RE~ISTER IS ENABLED) 
* A.X= ADDRESS OF THE FIRST NON-NULL REGISTER 
: A. S= (MESSAGE LENGTH It~ REGI STERS) - "'OMAS 
* IF THE ALPHA REGISTER IS EMPTY-- I'l . 
* 
:4< 

C=O 
A.X:: 4 

* A.S= F 
* USE~: A(S&X), C, ACTIVE PT, DADD 

NOt MAnufacturer Supported 
recipient agrees NOT to contact m.nufactU~ 

* (HO ST, +0 SUB LEVELS, NO PFAD, NO TINER CHIP ACCESS) 
"**********************************************************************~ 

* 
1 1'~~ 
i 1';"6 1 ;;: 02 Ft~DM:;G 460 
1197 1203 10 
1 1 ";.'8 12/)4 1160 
1 l~ '::. 1205 246 

:4< ?~,:, TE : COUU> SAVE A 

* THE EXPENSE 
1 2 O~: 1206 1334 
1 2 c:~ 1207 320 
1204 121 0 1234 
1205 121 1 436 
1206 1212 70 
120:-" 1213 574 
12 Of 1214 1 12 
,2 C:., 1215 474 
1210 1 :2 1 6 n4DM 1 I) 1356 
1 ~ < ; 
I c. t , 1217 1540 
1 21 ;~ 1 ;20 t.46 
1 21 :~ 1221 676 

EtHR'( FNDMSG 
LDI 
CON a 
DAD['=C 
AC E~< ~< 
STATE 8'( SETTIHG 

OF DESTF:O'( I HG A.M 
PT= 13 
LC 3 
PT= 7 
A=C S 
C=DATA 
RCR 6 
C=(t WPT 
Ref;' 8 
? C#O lJ 
RTN C 
A=A-l X 
A=A-1 S 

ENABLE REG a 
A,X= 8= REGISTER ADDRESS 

C.8=3 AND DOING "AC EX 

A,B= C.S= 3 

CLEAR REG 8 SCRATCH AREA 

DECREMENT REGISTER ADDRESS 
ALPHA REGISTER EMPTY? 



1214 1222 1540 RTH C «ES 
1215 1223 246 C=A ~< 
121 !j 1224 406 
121t> 1225 1160 DADD=C 
1 21 ;~ 1226 70 C=DATA 
121H 1227 1673 GOTO FNDI'f10 (1216) 

:+ 

r:+*******************************************************:+***************** 
* 1-12-81 RSW 
* CHKALM - CHECK ALARM STACK TO SEE IF THERE ARE ANY PAST DUE ALARMS 
:+ AND UNMARK ALL FUTURE ALARMS 

* IH: A.X= ADDRESS 
* ASSUME: HE)i,MODE, 
:+: OUT; T I MER PT=t'~ 

* B. ;'~S= ZERO 

OF THE FIRST REGISTER 
P SELECTED, Q= 13 

(IN ALL CASES) 
(NON-ZEF;O) 

(HEADER REG) IN THE TIMER 9UFFER 

8e 1 :0)= ZERO (NON-ZERO) 
THERE ARE (HO) PAST DUE ALARMS 
THERE ARE (NO) UNDISPLAYED 

Pr:1ST [)UE AL?lR/'1'; * 
* 
* 
:+ 

SC1E: CHKALM READS THE TIME ONCE AT THE BEGINNING AND USES THAT 
TIME AS THE REFERENCE FOR PAST DUE VERSUS FUTURE ALARMS. 

:i< 

* iJSE3: A, B.X, C., ACTIVE PT, TIi'1ER PT, +1 SUB LEVEL, DADO, PFAO 
* .: NO ST:> 
* 
'*************************************************************************** 
* 

1239 EtHRY CHKALM 
124 (! 1 :?3 0 CHKALM 1 GOSUB ENTMR ENABLE TIMER CHIP, DISABLE ~AM. PT=A 
1 24 (I 
1241 
1 ;!42 
1243 
12~·~ 

1 ~~~~ 
12H. 
1247 
1 ;~4e 
1 2~ ';, 
12~1.I 

1251 
125~ 

1 25-~ 
1254 
1 '")" = 

'- ..... .J 

125~ 

1257 
1 .j C' -, ,,-_I ( 

1258 
12!s~ 

1261" 
1261 
126;~ 

1 26~~ 
126~ 

1'1'''-<-I: , 

1 2.~. I:, 
, 26~' 
12:::',,-
126 '.} 

:i< 

1231 0 
1232 70 RDTIME 
1233 1574 R(:R 
1234 106 C=O 
1235 1146 C=C-l 
1 ;;~36 346 Be E" ..... 

1~37 246 AC E~< 
1240 1046 C=C+l 

1241 416 A=C 
1242 113 GOTO 
1 :;::43 CH~:A20 66 
1244 1434 

B=O 
PT= 

1245 
1 :;::46 
1~47 

1 :~50 CH~:A25 

1}51 
1252 
1 :;:~53 CHI<tnS 
1254 
1 :;!55 
1 :~56 
1 ~~57 
1260 
1261 
! :;:62 
1263 
1?64 
1265 
1 :;: 66 

1342 
27 

246 
1 
o 

? c#o 
(,jOC 
8=0 
AC E~< 

GOSUB 

1160 DA[)D=C 
70 C=DATA 

1076 C=C+l 
1540 RTN C 
1176 C=C-l 

34 PT= 
1422 ? A<C 
1613 GONe 
1434 PT= 

t 02 C= 0 
1360 DATA=C 
1623 GOTO 

1:? 
X 
X , . ,' . 
~< 
X 

C= CURRENT TIME 
C= SSSSSSSSSSCCOO 

B.X SET NON-ZERO 

C.X= 1ST ALARM ADDRESS 
(OR PERHAPS TRAILER REG ADDRESS) 

CHKA35 ( 1253 ) 
X'" .:> THERE IS AT LEAST 1 PAST DUE ALARM 
I 
PT 
CHKA25 
l~PT 

~< 
SKPALC 

S 

S 
3 

HAS THIS ALARM BEEN DISPLAYED? 
(1250) «ES 

B( 1 :0)= 0= REMEMBER UN0IS~LAYED 
C.X= ALARM ADDRESS 
A.X= C.X= NEXT ALARM ADDRESS 

END OF ALARM STACK? (TRAILER 
«ES 

PO IS THIS A FUTURE ALARM 
CHKA20 (1243) NO 
1 YES 
PT UNMARK FUTURE ALARMS 

CHIU125 (1250) 

F: E C. .~. ) 



r************************************************************************* 
* SWPM&D - SWAP MONTH AND DAY 12-18-80 RSW 
* IF FLAG 31= 0 (M.DY), SWAPS MONTH & DAY 
* IF FLAG 31= 1 (D.MY), DOES NOT SWAP MONTH & DAY 
* SO THE OUTPUT IS ALWAYS D.MY 

* * IN: A=. MMODYYYY.. ... AND FLAG 31= 0 
* ( OR A= . DDMMYYYY.. ... AND FLAG 31= 1 ) 
* WHERE N." MEANS "DON'T CARE" 
* ASSUME: NOTHING 
* OUT: C= 0 DDMMYYYYOO 000 
* CHIP 0 ENABLED, PT: 6, HEXMODE 
* USES: A,C, ACTIVE PT, DADD,PFAD, ARITH MODE 
* (NO ST, +0 SUB LEVELS, HO TIMER CHIP ACCESS) 

* 
* 
* * GFLG31 = GET FLAG 31 
:f! 

* IN: A.X MUST BE NOH-ZERO 
* ASSUME: HEX MODE 
* OUT: C(E.)= 0 IF FLAG 31= 0 (NOV) 
'f< CU:,)= 1 IF FLAG 31= <DMY) 
* CHIP 0 ENABLED, PT= 6 
* USES: C, ACTIVE PT, DADD,PFAD 
* (NO ST, +0 SUB LEVELS, HO TIMER CHIP ACCESS) 

* 
~************************************************************************ 
* 

1300 EHTRV SWPM&D 
t30' EHTRY GFLG31 
1 3 O~·: 1267 :;WPM2cD 134 PT= 4 
1 3 O:·~ 1270 12 A=O WPT 
1 J 0·1 1271 1140 SETHEX 
130~ 1272 GFLG31 t 06 C=O X 
1 JOf· 12?3 1760 PFAD=C 
130? 1274 1160 DADD=C 
t 3 O~ 1275 1670 C=REGH 14 
1 3 O~~ 127.6 '::·34 PT= 6 FLAG1S IN DIGIT.6, BIT.::: 
13' 0 1277 742 C=C+C PT 
131 1 1300 742 C=C+C PT 
1 31 ~? 1301 742 C=C+C PT 
131] 1302 1506 ? AIO ~< GET FLAG 31 OtRY? 
'314 1303 1540 RTN C YES, DONE 
1 31 ~) 1304 742 C=C+C PT FLAG 31 SET? 
131 t> 1305 33 GONC Sl~PM[l4 (1310) HO,MD';' .. SO '3ltlAP ~1tJ f~T H:~· DA'j' 
1317 1306 256 AC EX YES, C= DMY DATE 
13tH 1307 1 13 GOTO SI~PMD8 ( 1320 ) 
'319 1 3 ~ 0 St~PMD4 256 AC EX M ASSU~IE, FOR EXAI'tPLE .. 1'1 () 'l : 
1321i 131 1 674 RCR 1 1 C= 0 D'1'YYYOOOOO OtlM 
1321 1312 406 A=C X 
1322 1313 1574 RCR 12 c= y ... ·Y'lOOOOOOt1 MElD 
132"3 1314 246 AC EX X C.X= OMM, A.X= MDD 
1324 1315 1074 RCR 2 c= M ~1 '('( 't"( 0 0 0 (10 Otl (I 

132') 1316 246 AC E~< }< 

132~~ 1317 74 RCR 3 
132 .... 1320 Sll'PtlD8 136 C=O S C= 0 DDMM .... y','y 00 000 
132::; 1321 1740 RTN 

i**~*******************************************.********************** 
* CL '<1 2. 1 -€.-81 RSi..J 



y********************************************************************* 
1332 1322 262 CON @262 2 
133:-- 1323 61 CON 961 1 
1334 1324 13 CON 913 K 
1335 1325 14 CON 914 l 
133t:. 1326 3 CON 93 C 
133; ENTRY ClK12 

1327 ClK12 1 GOSUB ITMRST GET TI ME F.: SOFTWARE STATUS 
1330 0 
1331 504 86= 0 CLEAR 24 HR FORMAT BIT 

1 33"~' 
1 33'::: 
1339 
1 :H(! 
1341 
1 :~4~: 
1 :~4~: 

( TO GET 12 HOUR FORMAT) 
1332 elKST 1630 C=ST 
1333 450 WRSCR UPDATE SCRATCH REG B 
1334 1740 RTN 

-******************************************************************** 
:I< CL :<:;:4 1 -6-81 RSi.J 
~******************************************************************** 

1347 1335 264 CON @264 4 
1348 1336 62 CON @62 2 
1 :~49 1337 13 CON @13 K 
1351.' 1340 14 CON @14 l 
1351 1341 3 CON @3 C 
1352 ENTR<' ClK24 
t35? 1342 ClK24 1 GOSUB ITMRST GET SOFH.IARE STATUS 
1353 1343 0 
135"1 1344 510 86= 1 SET 24 HR FORMAT BIT 
133':· 1345 1';53 GO TO ClKST ( 1332 ) 

-******************************************************************** 
'" CL:(T 1 -6-81 RSl" 
.******~************************************************************* 

1359 1346 224 CON @224 T 
1360 1347 13 CON @13 K 
13':.1 1350 14 CON @14 L 
136~ 1351 3 CON @3 C 
136? ENTRY ClKT 
1354 1352 CLKT 
1364 1353 

1 GOSUB ITMRST 
o 

GET SOFTWARE STATUS 

t36S 1~54 1204 S7= 0 CLEAR "TIME ~ DATEH BIT 
'3G~ 1355 1553 GO TO eLKST (1332) 

.******************************************************************~ 
* CL :<TD 1 -6-:31 RSld 

.******************************************************************. 
137U 1356 204 CON @204 D 
1371 1357 24 COt~ @24 T 
1372 1360 13 CON @13 K 
137~ 1361 14 CON @14 L 
1374 1362 3 CON @3 C 
1375 ENTRY ClKTD 
137b 1?63 eLKTD 1 GOSUB ITMRST 
137~ 1364 0 
137~ 1:'65 121057= 
1378 1366 ,1443 GOTO 

1 
elKST 

GET SOFTWARE STATUS 

SET "TIME & DATE" BIT 
(1332) (TO SHOW TIME ~ DATE) 

.************************************************************************** 
* ~T~RST= INITIALIZE AND PUT UP TIMER STATUS 1-6-81 RSW 

'" * IN: WAR~ START CONSTANT IN ALARM B REGISTER 
* SOFTWARE STATUS BITS IN SCRATCH REG B 
* pSSUME: NOTHING 
* o~r TIMER CHIP E~ABlED. TIMER PT=B, TIMER SOFTWARE STATUS UP, 
* RAM DISABLED. HE~MODE 



:t< iI::E;;: A, C, SO-S7, TIMER PT, DADD, PFAD, +2 SUB LEVELS, ARITH MODE 
:4< (NO 41C PT) 
:4< 

1391} ENTRY ITMRST 
1391 1'367 I Ti'1RST 1 GOSUa INITMR HUTIALIZE TIMER IF t~ECESSARY 
1391 1370 0 
139;.;: 1371 1 GOLONG Tl'1RST 
t392 1372 2 

* 
r*:4<******************************************************************** 
* DSPOTA - DISPLAY THE DATE IN NA" 1-28-81. BW 
:4< SHIFTS THE DATE CHARACTERS LEFT INTO THE DISPLAY 
:4< (THE DISPLAY IS NOT CLEARED) 

* IN: DISPL~Y PROPERLY INITIALIZED. DISPLAY! !MUST!! BE CLEARED IF 82=1 
* (OSPDTA DOES NOT CLEAR THE DISPLAY!!!!!) 
* n~ POSITIVE NORMALIZED FLOATING POINT DATE (WITH EXPONENT= 0 OR 1) 
* I! IT MUST BE A VALID DATE -- NO ERROR CHECKING IS DONE !! 
:I< RSSUME: 82 = 0 TO DISPLAY ONLY MONTH AND DAY 
:I< 82 = 1 TO DISPLAY MONTH, DAY, YEAR, AND DAY OF WEEK 
* IF S2= 1 MUST ALSO HAVE R8[13:8J= DAY NUMBER SINCE OCT 15.1582 
:I< OUT: CHIP 0 ENA8LED. PERIPHERALS DISABLED, HEXMODE 
* S5= 1 (0) FOR 24 (12) HOUR FORMAT 
:t< IF S:?= 1. 'DISPLAY IS LEFT JlISTIFIED, AND P SELECTED 
:.I< IF :3;:;:= 0, D I SPLA't' HAS NOT B'EEN LEFT JlIST I FLED, AND PO INTER SELEC T 
* IS SAME AS INPUT 
:I< iJ:: E:; : A ! B , C I G , (P I Q I F S 2 = 1 ),1 ( ACT I V E P T I F S 2 = 0 ).. SO, S 3 - S 5 " + 2 ':; U 8 L E "/ E L , :+; 

* (NO TIMER CHIP ACCESS) 

* 
:I< * * * * :I< * * DSP)T SAME AS DSPDTA EXCEPT: 
* Hl: A= l:oI)DDO[) ........ = DAY NUMBER SINCE 1/1/1900 
:I< ASSUMES: SAME AS DSPDTA 
:I< ~UT: SAME AS DSPDTA, BUT ALSO R8[1J:8J= DAY NIJMBER SINCE OCT 15.1582 
* liSE'): A,B / C / G,N / R8[13:6]' (P,\:1 IF S2=1 )/(AC"TIVE PT IF S2=0), SO .. S3-~;5 .. 
* +2 SUB LEVELS .. ARITH MODE, DADD, PFAD (NO TIMER CHIP ACCESS) 
~**********************************************************************~ 

* 
1 4:~'3 ENTR« [)SPDT 
1424 ENTRY DSPDTA 
1·L~5 

14?~, 1373 DSPOT 1 GOSUB DA<(/'1DF A= DATE, R:3[13:8J= [)AY NliNBER 
1 4~~E. 1374 0 
142".7 1375 DSPDTA 1506 ? 14#0 X MONTH( DAY) OHLY 1 DIGIT ~' 

1 <t ,~::C. 1376 27 fioe DS[.\T 1 0 (1400) NO, MO~HH( DA'jJ) 1'= ~, 

.-.. 

.:. DiGIT::: 
142-::; 1377 1616 A SR A= o OM[J[)'tYVY 00 000 
1 ,~] (I 1401) DSDT10 460 LDI 
1 4:~ 1 1401 2 CON 2 D I SPLA« MOtHH & C>A <.' 
14:32 1402 1014 ?S2=1 D I SPLAY' YEAR AL~;O? 

14T? 1403 153 GOt~C [)SDT20 (1420) NO 
1434 1404 340 SEL I) 

14.3:; f 4 05 434 PT= 8 
"n.:: 1406 240 SEL P 
1 lfj;- 1407 434 PT= 8 
1 ,~'3::- 141 0 120 LC 1 
1 ,13--:, 1 .:t f f 1120 LC 9 
144 (! 1412 1234 PT= "? . 
1441 1413 460 LDI 
144~= 14' 4 5 CON 5 Dl SPLA'j' 4 OIGIT '(EAR 
144:-; 1 4 1 ::; 1'562 ? AtC PC! CEtHUR\' = 1 -:,-::' 



J 1416 
AS 1417 

,44~. 1420 D5[)T20 
1447 1421 
144f: 1422 
1 44~' 1423 
1449 1424 
1450 142:5 

27 Goe 
1146 C=C-1 
1610 so= 

110 54= 
204 S5= 

1 GOSUB 
o 

DSDT20 < 1420) 
X 
1 
1 
o 
DATEIN 

NO, DISPLAY 4 DIGIT YEAR 
C.X= 4 TO DISPLAY 2 DIGIT YEAR 
DOING A DATE 
FORMATTING FOR DISPLAY 
USE CLKI2/CLK24 BIT FOR AM/PM 
DATE TO DISPLAY 

DISPLAY DAY OF WEEK ? 
1451 1426 

1014 ?52=1 
413 GONC 

1 GOSLIB 
o 

DSDT70 (1467) NO 
14')2 1427 LEFTJ LEFT JUSTIFY DISPLAY 
14"5:~ 1430 
1453 *MAINFRAME: eNtO, @t767 
1454 IN&ASSUME: LCD ENABLED, RAM DISABLED 

* :!!: DISPLAY MUST NOT CONTAIN ALL BLANKS! "LEFTJ" WILL HEVER RTN!!!! 
14~~ OUT: DISPLAY lEFT JUSTIFIED 
1 It 5 f' 
14'58 
1459 
146u1431 116C=0 
1461 1432 460 LDI 

USES; A.X,C, ACTIVE PI 
(HO ST, +0 SUB LEVELS) 

1462 1433 40 CON @40 BLANK 
* :OULD PROBABLY SAVE CODE BY PUTTING THIS CHECK FOR BLANKS IN "DSWEEKu. 

1464 1434 416 A=C A.S=O, A.X=@40 
1465 1435 1670 FRSABC 
14~S 1436 1670 FRSABC THERE WILL ALWAYS BE 2 BLANKS 
1467 1437 1670 FRS ABC 
1468 1440 1546 ? AIC X IS THIS CHARACTER USED? 
1469 1441 57 GOC DSDT45 (1446) YES 
147u 1442 576 A=A+l S 3 CHARACTERS AVAILABLE 
1471 1443 1670 FRSABC LOOK AT NEXT CHARACTER 
1472 1444 1546 ? AIC X NEXT CHARACTER USED? 
1473 1445 43 GONC DSDT50 (1451) NO, IT"S A BLANK 
1474 1446 DSDT45 1730 CST EX 
1415 1447 12tO 57= ADD A COLON 
1476 1450 1730 CST EX 
147~ 1451 DSDT50 1750 SLSABC RESTORE THE CHARACTER 
147& 1452 1 GOSUB ENCPOO ENABLE CHIP 0, DISABLE PERIPHERALS 
1478 1453 0 
1479 *MAINFRAME: CNO, ~230 
1480 IN , ASSUME: HEXMODE 
148t USES; C.X ONLY 
148~ 1454 1070 C=REGN 8 C[13:8]= DAY NUMBER SINCE 10!15!1582 
148? 1~55 1 GOSue ENLCD ENABLE DISPLAY, DISABLE RAM 
1483 1456 0 
1484 *MAINFRAME: CN1, @1766 
14d~ IN , ASSUME: NOTHING 
148~ OUT: LCD ENABLED, RAM DIS~8LED 

1487 USES: C.X, DADD, PFAD ONLY 
1'~::;::: 1457 1234 PT= 7 
1489 1460 112 c=o WPT 
1490 1461 236 B=A S SAVE A.S IN 8.S 
1491 1462 1 COSUB WKDAVS 
1491 1463 0 
14~2 1464 176 AS EX S A.S= 0 (1) FOR 2 (3) CHARACTERS 
1493 1465 1 GOSUS -DSWEEK 
1493 1466 0 
149q 1467 DSDT70· 1 GOlONG ENCPOO ENABLE CHIP 0, DISABLE PERIPHERALS 
1494 1470 2 

*MAINFRAME: SEE ABOVE COMMENTS 
r**~***************************************************************~ 



,.. TGLSHF= TOGGLE SHIFT AHNUHCIATO~ 1-12-81 RSW ,.. 
,.. IN t ASSUME: S7= EXISTING STATE OF SHIFT ANNUNCIATOR (1= ON, 0= OFF) 
,.. OUT: CHIP 0 ENABLED, S7 IN OPPOSITE STATE WITH MATCHING ANNUNCIATOR 
,.. U9E3: C, S7, +1 SUB LEVEL, DADD, PFAD 

'" ( NO PT, NO ARITH MODE, NO TIMER CHIP ACCESS) 
* 

1 50·~ 
150~ 

150~ 
150E 
1 51j~1 

150G 
1 5 (j ~~ 
151 tJ 
15! , 
151 ;! 
151 :J 
1514 
1 51 ~) 
15f6 
1517 
151B 
1519 
1520 

1471 TGLSHF 
1472 

ENTRY TGLSHF 
1 GOSlI8 ENLCD 
o 

1473 570 READEH 
1474 1214 187=1 
1475 53 GONe 
1476 1204 97= 
1477 1730 CST EX 
1500 1204 97= 
1501 43 GOTO 
1502 TGLS10 1210 S7= 
1503 1730 CST EX 
1504 1210 97= 
1505 TGLS20 1730 CST EX 

TGlS10 (1502) 
o 

o 
TGLS20 (1505) 
1 

1 

(26 MAX INC GSB & RTN) 
ENABLE DISPLAY, DISABLE RAM 

*MAINFRAME: CN1, @1766 
IN , ASSlIME: NOTHING 
OUT: LCD ENABLED, RAM DISABLED 
USES: C.X, DADO, PFAD ONLY 
READ ANNUNCIATORS 
SHIFT SET? 
NO, SET IT 
YES/CLEAR IT 

CLEAR SHIFT ANNUNCIATOR 

SET SHIFT 

SET SHIFT ANNUNCIATOR 

1521 1506 TGLS30 1160 WRTEN WRITE OUT ANNUNCIATORS 
1522 1507 EHCPOJ 1603 GOTO DSDT70 (1467) ENABLE CHIP 0, DISABLE PERIPHERALS 

~************************************************************************ 
,.. CHKLB = CHECK LOW BATTERY 2-6-81 RSW 

,.. IH & ASSUME: HEXMODE 
,.. O~T LOW BATTERY ANNUNCIATOR SET IF LOW BATTERY IS DETECTED 
* (C~IP ENABLE= CHIP 0 OR SAME AS INPUT) 
* USE::: C, [JADL·, PFAD, + 1 SUB LEVEL 
* (NO ST, NO PT, NO TIMER CHIP ACCESS) 

* eXEC TIME: 28 WORD TIMES INCLUDING GSB ~ RTN IF BATTERY IS LOW ,.. 

'" 153':-
153r: 
153;:' 
, 53:;' 
153e 
153'::) 
i540 
1 ~i 4 1 -
154;: 
154:;: 
1544 
1545 
154~. 

1547 
154f: 
1 ~i4? 
155!.! 

.151 0 
151 1 
1512 
1513 

151 4 
1515 
1516 
1517 
1520 
1521 
1522 

CHKL8 540 
1640 

1 
0 

570 
1474 
1730 
1210 
1730 
1.374 
1 EA3 

ENTR't CHKLB 
?LLO 
RTN HC 
GOSUB EHLcr) 

READE~~ 
RCR 
CST EX 
S,?-1-

CST EX 
RCR 13 
GOTO TGLS30 (1506) 

LOI.d BATTER"? 
NO 
ENABLE THE DISPU·W 

*MAINFRAME: CN1, @1766 
IN L ASSUME: NOTHING 
OUT: LCD ENA8LED. RAM DISA8LED 
USES: C.X, DADO, PFAD ONLY 
READ ENUNCIATORS 

SET LOW BATT ENUNCIATOR 

~**"'*************************************************************~ 
'" 4-2-:j 1 Rf.:\:'! 
* IN!T~R~ INITIALIZE TIMER (IF IT HAS JUST POWERED UP) 
'" IF THE HARDWARE FOWER UP STATUS 8IT IS SET OR THE WARM START CONSTANT 



• IN ALARM B REGISTER IS NOT CORRECT THEN "INITMR" DOES THE FOLLOWING: 
• - CLEARS , STARTS MAIN CLOCK 
... CLEARS , STOPS STOPWATCH CLOCK 
... DISABLES ALARMS 
... CLEARS SCRATCH REGISTERS A , B 
... CLEARS ALARM STATUS BITS, POWER UP STATUS BIT, AND 
... ACCURACY FACTOR 
... STOPS INTERVAL TIMER 
... DISABLES BOTH TEST MODES 
... SETS ALARM B REGISTER= 0 9999999999 000= WARM START CONSTANT 
... 
... IN: WARM START CONSTANT IN ALARM B REGISTER 
:4< RSSUME: NOTHING 
• OUT: TIMER CHIP ENABLED, RAM DISABLED, TIMER PT=B, HEXMODE 
• (DON'T TRUST THE HARDWARE STATUS SET THAT IS UP) 
:4< I.ISE'~: A, C, ST[7:0J, TIMER PT, DADD .. PFAD, +1 SUB LEVEL .. ARITH MO[:'E 
... <NO 41C PT) 
* MINI~UM EXECUTION TIME= 26 WORD TIMES (INCLUDING COSU8 & RTN) 
... 
* • 
:4< IN~TM1 - SAME AS INITMR EXCEPT EXPECTS TIMER CHIP ENABLED, RAM DISA8LED. 
... AND TIMER PT=A, 
• U~;ES: AIC, SO-57, TH1ER PT, ARITH MODE' 
• (NO DADD. HO PFAD. NO 41C PT, +0 SUB LEVELS) 
... 

15::'l1 
1 5:;:~ 
15S'! 
1584 1523 
15S~ 1524 
158'5 1525 
1536 1526 
158/ 1527 
15S:~ 1530 
1 5 >] '::j 1!531 
IS':; :; 1'532 
1591 - 1 '533 
159;.;.:: 1534 
1 5';':3 1535 
159.; 1'536 
1595 1537 
159;:' 1540 
15')/ 1541 
1598 1'542 
150;;';' 1543 
160 ::' 1544 
1601 1545 
I 6 (j~: 1546 
160:- 1547 
160·. 1550 
16 O~~ 1551 
160t 1552 
itSO? 1'553 
I (, Ii::' 1554 
I 6 G~~ 10:=:55 
; 6 t I) 1':-56 
:61 : 1557 
I 6 ~ ;~ 1'560 
I 6 1 :~ 1'50:;1 

INITMM 
ItHn1R 

ENTRY 
EtHR't 
ENTR't 

".:'30 M=C 
1 GOS-UB 
o 

1550 STARTC 
INITI'11 170 RDSTS 

1530 ST=C 
1650 PT=8 

270 RDALM 
416 A=C 

ItH TM3 

, 16 C= 0 
1240 SETDEC 
1172 C=C-1 
1140 SETHEX 
1'556 ? Aie 

37 GOC 
214 ?S5=1 

1640 RTN HC 
250 WRALM 
1 16 C= 0 

1050 DSlJKUP 
1450 STOPC 
1 :250 DSALM 

50 tJRTIME 
450 WRSCR 
350 '.JRSTS 

1750 PT=A 
1 050 DSlJKUP 

750 STPINT 
1250 DSALN 

50 l,IPTH1E 
450 l,IR:3CR 

INITMM 
IHITMR 
INITM1 

ENTMP. SAVE A SUB LEVEL, PT~A 

START MAIN CLOCK 
READ HARDWARE STATUS 
ST= HARDWARE STATUS 

ALARM B= WARM START CONSTANT 
A= WARM START CONSTANT 

M C= 09999999999000 

WARM START CONSTANT WRONG? 
INITM3 (1544) YES, INITIALIZE TIMER CHIF 

HARDWARE POWER UP BIT SET? 
NO 
ALI'! B= 09999999999000 

DISABLE TEST MODE 8 
STOP STOPWATCH CLOCK 
DISABLE CLOCK B ALARM 
CLEAR STOPWATCH CLOCk 
CLEAR SCRATCH REG 8 
CLEAR ACCURACY FACTOR 

DISABLE TEST MODE A 
STOP INTERVAL TIMER 
DISABLE ALARt'1 A 
CLEAR MAIN CLOCK 
CLEAR LAST TIME SET 



1614 1562 
1615 1'563 
16 tt; 1564 
1617 

350 IAiRSTS 
1650 PT=B 
1740 RTN 

CLEAR ALL ALARMS 

~**********~*************************************************************** 
.~************************************************************************** 
* CALENDAR ROUTINES 

* 
* * L~t l'!ONTH = mont.h number (1,2, .... , 12 ) 
* L~t tJAY = da~J number in month = (1,2, ••• ,31 ) 
'" L~t YEAR = year number = (1582,1583, ... ,4320) 
* L~t !JAYI = day nllmber since October 15, 1582 

* 
[Oct 15,1582 = da~>J OJ 

* How ,jefin. th~ following conditionally dep~nding on the value of MONTH: 
* If MONTH < 3 then let M = MONTH + 13 and let Y = YEAR - 1. 
* If MONTH )= 3 then let M = MONTH + 1 and let Y = YEAR. 

* * nl~o define the following functionsl 
* SUM3(Y) = intCY * 365.25) - int(Y/l00) + int(Y/400) 
* 1"!306(M) = int(M * 30.6001) 

* 
* * Mapping DATE to DAY. 
* DAY#(MONTH,DAY,YEAR) = SUM3(Y) + M306(M) + DAY - 578164 

* 
* * Maoping DAY# to DATE : 
* Calculate the value of YO as follows: 
* YO ... int( (DAYI + 578164) - 121.5) I 365.2425) 
* This is an ~pproximation of the correct year. 
* How calculate MO as follows: 
* MO = int.< r( DAYI + 578164) - SUM3( YO)] I 30.6001) 
* If this MO is less than 4 then YO was one too high 
* therefore let YO = YO - 1 and recalculate MO using the new YO. 
• ~nc€ MO >= 4, the values of MONTH, DAY, and YEAR are: 
* DAY = [CDAY' + 57816~) - SUM3(YO)J - M306(MO) 
* If MO >= 14 then MONTH = MO - 13 and YEAR = YO + 1 
* If MO < 14 then MONTH = MO - 1 and YEAR'" YO 
.************************************************************************* 
r************************************************************************~ 
* C-iMD~ = C REGIS1ER INPUT -- YEAR,MONTH,DAY TO DAY# 1-23-81 RSW 

* IN: C= FLO(~TIt~G ?OItH DATE (! !MUST BE ..... ALID FLOATING POINT NUMBER!!) 
* THE LEGAL DATE RANGE IS OCT 15,1582 TO SEPT 10. 4320. DATES 
* OUTSIDE THIS RANGE. MONTH= 0 OR 13-99, AND ILLEGAL DAY WILL BE 
* DETECTED. 
* ASSlJME: NOTHING 
* (lUi: R8 [ 13: 8] = DA't t~lIMBER S I HCE OCT 15. 1582= DDDDDD .. , ..... 
* (NOT TRUE FOR ERROR CASE) 
* A= FLOATING POINT DATE ( M.DY OR D.MY ) 
* I!! THIS DATE MUST BE COMPARED TO THE INPUT DATE. IF THEY APE NOT 
* IDENTI:AL FLOATING POINT NUMBERS <EXCEPT FOR SIGN) THE INPUT 
* DATE IS NOT VALID (SO RS[13:8J IS TRASH) 
* CHIP 0 ENABLED (IN ALL CASES) 
* HEXMODE (IF NO ERROR OCCURRED) 
* I!SE:;: A,B,C:N,RS[13:6]' ACTIVE PT. +1 SUB LEVEL .. ARITH 1'10DE,.PFAD .. DADD 
* <NO ST .. NO TIMER CHIP ACCESS) 

* 
i67J 



* 

1674 1565 C-YM[>[:· 
1674 1566 
t675 1567 
1676 
167? 157.0 

1 GOSUB 
o 

23 GOTO 

1 t 73 GOTO 

UHNOR1 UHNORMALI2E THE DATE 

DAYS20 (1571) (P+l) 
(P+2) ERROR 

EHCPOJ (t~07) ENABLE CHIP 0, DISABLE RAM 

* ROlE: HOW A(X)= 1 WHICH IS DIFFERENT FROM THE INPUT DATE. SO THE 
* DATE COMPARISON AFTER "GOSUB C-YMDD" WILL CATCH THE ERROR. 

i691 
1662 . 
16a'~ 1571 DAYS20 
16e:! 1572 

1 I~OSUB Sl"PMtD 
o 

SWAP MONTH t DAY IF FLAG 31= 0 

16B~ 1573 
1680;; 1574 
~63~ 1575 

:66·? 1576 
16S'} 1577 
169~ 1600 
1691 1601 
16-:;;:: 1602 
1693 1603 
1694 1604 
1695 1605 
169;; lE-06 
16'9·" 1607 
16'~:3 1610 
16S'11611 

·17(") 1612 
170' 1613 . 

PT= 

ti'O:~ 1614 'tMDD40 
170:~ 1615 
t70.'~ 1616 
t "7 OS 1617 
1706 1620 
1706 1621 
1707 1622 
170G 1623 
17 C~-1 1624 
1710 1625 
1711 1626 
1 71:~ 1627 
171:J 11:·30 
1 7t:J 1631 
1714 H.32 

1240 SET DEC 
16 (.:1=(1 

1074 RCR 2 
6 FROM SWPMtD .......... . 

252 AC EX WPT 
574 RCR 6 

1706 C SR X 
246 AC EX X 
160 N=C 
546 A=A+1 X 
460 LDI 

4 CON 4 

(NOM HAVE DMY) 

C= 0 OODDMMVYYY 000 

A= 0000000'1''1''1''1'000, C= 
C= 0 OOOOOOOODD MMO 

A.X= OMM, C.X= 0 
N= 0 OOOOOOOODD 000 
M= M+1 

(100[; DM ~1 0 (I (I (I (I (I 0 

t 4 06 ? A<C 
53 GONe 

460 LDI 

X M < 4? 
YMDD40 (1614) NO 

22 COt-t2 
506 A=A+C X 
672 A=A-1 M 
232 B=A M 
1 16 C= 0 
246 AC EX ~< 

674 RCR t 1 
1 GOSUB M306 
o 

416 A=C 
260 C:::H 

1032 C=A+C M 
1232 C=-C M 

160 t~=C 

332 C=B M 
1 (oOSUB SUM3D5 
o 

1232 C=-C M 

2 
MONTH + 12 (GET "MONTH + 
YEAR - 1 
B.M= OOOOOO'r''y''('V 

C.X= 6MM. A.X= 000 
C= 0 OOOOOOOOMM 000 

A= M*30. 6 
C= 0 OOOOOOOOOD 00·0 
C.M= DAY + INT[M * 30.6J 

N.M= -(DAY + MJ06[M) 
C.M= 000 00 o 'j"lY \. 

1 :3" ) 

C.M= -[-(DAY+M306)+578164-SUM3J 
1715 = SUM3(Y) + M306(M) + D~Y - 578164 
1716 1633 1174 RCR 9 C= DDDDDDXXXXOOOO 

* NOTE: FOR DATES BEYOND SEPT 10.4320 (DAY'= 999999) THE DAY# WILL BE 
* 7 DIGITS. THE SEVENTH DIGIT WILL HOW BE IN ceo) WHERE IT WILL 
* BE TRUHCATED SO THE RECONSTRUCTED DATE WILL NOT MATCH THE INPUT 
'" DRTE. 

* 1722 lE.34 53 GOTO DA'(YMD (1641) 
+************************************************************************** 
* DqYMUF -- SAME AS DAYYMD EXCEPT: 
* IN; A:: DDD[)DD ........ = DA't NUMBER Slt~CE 1/1 /1'30(j 

172',7 
1 7~B 11;·35 DAYMDF 
1728 11:.36 

EtHR',' DAVMDF 
1 GiOSUB 115860 
o 

c= 11586000000000 



1729 1637 
17:?l' 1640 
t?31 

1240 SET DEC 
1016 C=A+C ADD 115B60 TO DAY HUMBER 

~******************************************************************** 
* OAyYMD = DAY NUMBER TO YEAR,MONTH,DAY 1-22-81 RSW 
* CALCULATES THE DATE FROM THE DAY NUMBER 
* * IH~ DECMQDE 
* C= DDDDDD ........ = DAY HUMBER SINCE 10-15-1582 
* WHERE 10-15-1582 = 000000, 9-10-4320 = 999999 
* ASSUME: NOTHING 
* OUT: A= C= POSITIVE FLOATING POINT DATE CM.DY OR D.MY), 
* R8= DDDDDD ........ = COpy OF "C" ON INPUT 
* HEXMODE, CHIP 0 ENABLED 
* IJ8E':-: A,B,C,H,RS[13:6J, ACTIVE PT, +1 SUB LEVEL, ARITH 1'10 DE , PFAD,OADD 
* (NO ST, HO TIMER CHIP ACCESS) 

* 
* * D~lMD -- SAME AS DAYYMD EXCEPT: 

* 
174~ ENTRY DA'tMD 
1750 1641 DAV'r'MD 416 A=C 

INPUT= A= DDDDDD ....... . 

1751 1 E.4 2 DAYI'1D 1 C;OSUB EHCPOO ENABLE CHIP 0, DISABLE RAM 
175. 1643 0 
1752 *1'1 A I NFRAME: CN 
1753 IN 3c ASSUME: NOTHIHG 
1754 USES: C.X, DAOD, PFAD OHLY 
1755 1644 1070 C=REGN 8 
17SoS 1645 1234 PT= 7 
1757 1646 412 ~=C lJPT 
1;"~8 1647 256 AC EX C= DDDDDD ........ 
1 "?::'.;, 

• ".I I 1650 1050 REGH=C 8 SAVE DA't# IN R8 
1761) 1651 1 12 C=O ~IPT 

17bl 1652 174 RCR 4 C= 0 OOODDDDDDO 000 
17(,2 1 ~S3 416 A=C A= 0 00 ODDDO[)[) 0 000 
176] 1654 116 C=O 
17~.4 1655 1134 PT= 9 ItA+C" MAY CARR'r' TO DIGIT 1 0 
17€':5 1656 520 LC 5 
176,6 1657 720 LC 7 
~ 76:' H·60 1020 LC 8 C= 0 (1005780425 000 
1 ?6~:; 1661 20 LC 0 
t 76'1 1 ';:.;52 420 LC 4 
177 U 1 E.63 220 LC 2 
1771 1664 520 LC 5 (578164-121.5)*10 
177:'2 lE65 516 ':l=A+C [ "'':~~<> 0 001578')415 000] 
~77~ 1 E.E.6 1134 PT= '3 
~774 1667 320 LC 3 
~775 1670 620 LC 6 
177fj 1671 520 LC C' 

...J 

177;- 1672 ~20 LC 2 C[9:3J= 365.2425 
177tt 1673 334 PT= 1 0 

* ::ECAIJSE THE i'1SD OF THE DIYIOENO (DIGIT 11 ) IS AT MOST = 1 " THE 1'1:;0 OF 

* THE DIVISOR IS POSITIONED AT DIGIT 1 O. 
1781 16("'4 1 GOSUB IDVD4 .... 0= INT[(D#+578164-121.5J/365.2425] 
1781 1675 0 

* ~HE MSD OF THE QUOTIENT IS IN DIGIT 11 DUE TO THE SPECIAL POSITIONING 
* JF THE DIVISOR AND THE SMALL MSD (MSD =< 1) OF THE DIVIDEND. 

1784 
t7a'5 

1676 
1677 
1700 

256 AC E~< 
274 RCR 
416 A=C 

c= 0 (I Y't ',"1' 0 (I (I I) I) 000 
5 

A= 0 'j (I (I (I (I (I',''r'Y',' (I (I I) = 'lO 



NOMAS 
17S·';- 170 t OAYY20 t 070 C=REGH 8 

NOt MAnufacturer Supported 

1738 1702 1234 PT= 7 
recipient agrees. NOT to contact manufacturer 

1789 11'03 112 C=O lcIPT C= 00000000000000 
1790 1704 274 RCR 5 
1791 1705 160 H=C H= DA'(.= 0 OOOODDDDDD 000 
1792 1706 272 AC EX M C.M= OOOOOOYYY'r' 
179:3 1707 1 GOSUB SUM3D5 C= 0 OOOOOOORRR 000 ( R= RE~;UL T ) 
179:~ 1710 0 
1794 1711 160 H=C H,M= DAY. + 579164 - SUN3(YO) 
179!5 1712 674 RCI< 1 1 MOVE OVER FOR "ID ..... D" S'y' 30.6001 
179~ 1713 416 A=C A.M= DAY. + 578164 - SUH3(YO) 
1 79~7 1714 116 C=O 
1798 1715 434 PT= 8 
17?9 1716 320 LC 3 
1 S 00 1717 20 LC 0 
180 , 1720 620 LC 6 
130~: 1721 1072 C=C+1 M C.M= 0000306001 
130:1 1722 1134 PT= 9 
1 a o·~ 1"123 1 GOSUB I (.l'y'D DIVIDE s·.,. 30.6 
t 804 1724 0 
180S 1725 1 16 C=O A= 0 OOMMOOOOOO 000 
18 i)E 1726 1134 PT= 9 
t30r' 1727 420 LC 4 
1 SO{~ 1730 1416 ? A(C MONTH < 4? 
180:; 1731 53 GONC DAYY40 ( 1736 ) NO 
1811) 1732 316 C=B c= R 000000',''1''1''1' RRR 
181 1 1733 1172 C=C-l M Y= '1'-1 
18 f ~~ 1734 432 A=C M A= 0 OOOOOOYY'r'Y 00r) 
1 S 1 :J 1735 1443 GO TO DAYY20 (1701) 
181<1 

* IN: N.M: DAY. + 579164 - SUM3( 'r' 0) 

* B.M= OOOOOO',·YY'.,. 
1 S 1 ;, 1736 DA'r''y'40 256 AC EX c= 0 OOMMOOOOOO 000 
181H 1737 1174 RCR 9 
1819 1740 406 A=C X A.X= OMM 
1820 1741 260 C=N 
1821 1742 246 AC EX X 
192:2 1743 160 H=C SAVE MO IN N . ~< 
, a2·~ 1744 132 c=o M c= 0 0000000000 o t·! M 
1824 1745 1 (,jOSUS M306 
1824 1746 0 
192'; 1747 674 RCR 1 I C. t-1= ItHnl * 30,6] 
1826 1750 460 LuI 
182l 1751 22 CON2 2 
1821j 1?52 416 A=C A.M= ItH[M * 30.6J.. A , ~<::: 1 .-. c: 

182-;; 1753 260 C=H C.M= DAY. + 578164 - SUI'13< .... · (I) 
1831) C,X= OMM 
1831 1754 2 7 ") I ~ AC EX M 
1 83;:~ 1755 1132 C=A-C M C.M= DA\'= OOOOOOOODu 
183? 1756 172 AS E~< 1'1 A,M= '( 0= OOOOOO'lY'tY 
1834 1757 1146 C"C-1 X MO - 1 
1835 1760 1406 ? A(C X ,.-,,' ..:; '. ~1 0-' "7 (1'10>=141) 
183.: 1761 43 GONC DAYY60 ( 1765 ) HO 
1837 1762 572 A=A+1 1'1 YEAR= 'r'0+1 
183~· 1763 246 AC EX X C.X= (112., A . >{= 1'10 - I 
1S39 1764 11 06 C=A-C X MONTH= t-l0-1-12= 1'10-13 
1H4(1 1765 DAVY60 1374 RCR 13 C= (I OOOOO(lODDO MN(, 
1 B'~ ! 1766 1732 C SR M 
1 H4;: 1767 474 RCR 8 
lB43 1770 '534 PT= 6 



1044 1 ,'71 252 AC EX IJPT C= 0 o ODDt1MV 'r'V',' ... 
i845 1772 1574' RCR 12 
1 B4~. 1773 416 A=C A= 0 DDMMYVVV. , .00 
t947 1774 1 GOSUB SWPMt.D SW·AP MONTH a. DA,( IF FLAG 31= (I 

184,' 1775 0 
1948 1776 1 GOlONG NORM NORMALIZE. 
1B48 1777 2 
1949 FILLTO END 
1850 END 

ERRORS 0 



SYMBOL TABLE NOMAS AI1GtO 637 635 
C-i~!D[; 1565 NOt MAnufacture:.,!.~ufacturer 
CHECK 242 pcIpIent ecr- NOT to 

CHECKX 240 
CHKA20 1243 1262 
CHt<A2'5 1250 12€·6 1246 
CHKA35 125] 1242 
CHKt'4LM 1230 
GHJ<LB 1510 
GHKXI'I 237 
CLI': 12 1327 
CLK24 1342 
ClK3T 133:;;: 1366 1355 1345 
elKT 1352 
CLid () 1363 
DATCK2 261 257 
DATCK4 314 262 
DHTE 400 
OATE+ 115 
OATECK 255 
DATX3(' 414 373 
OAIX37 416 406 367 
DATX4 (f 417 444 434 
DA'rHO t 64~~ 
CoAYMOF 163"5 
D~f-tS2tJ 1571 1567 
DAY','2ti 170t 1735 
D~YY4{J 173€. 1731 
UR',J ... ·~ (. 1765 1761 
Ok! ':'~IC. 1641 1634 
[<DAYS 17~~ 

Of-ty 57t 
DOI.4 211 
[101J10 234 220 
[)SA2ND 731 
[)SAr!20 653 721 
[)SAM2'5 670 674 
[)St4f-t] (. 675 671 665 
(,SAI.f3'5 70(i 714 
[)SArn;- 70(; 743 
[)SA!'f45 715 
[)SAI1~e 722 711 
('SAH6i} 744 717 
[)SAI'f6S 751 755 
{lSAI·t?O 75':- 753 
DSA~tHtj 757 730 723 
[)SAW-il} 76~! 1 031 
[)SAM~~Q 621 
[)SAHSf. 622 
DSOT10 1400 1376 
DSDT~O 1420 1416 1403 
[lS(JT45 144t. 1441 
DS(JT~(, 1451 1445 
DSDT79 1467 1507 1426 
[)SP~T 137.:; 
f)SP)Tn 1375 



()T+ 10 124 205 
OT+~5 151 146 
OT+24 16~~ 150 
()T+25 165 156 
tHe? i) ,J 1507 1570 
EHTMR 34~: 

EHHIRS 341 
FNDi'1 t u 1216 1227 
FtlDMSG 1202 
GETAF 445 
GETMR 471 
GETMRC 475 
GFLGJ1 1272 
Gn1~15 502 477 
GT!1R~O 510 
HEAtFR 1 1 I) 
11)"1,-) 322 
I [)V04 320 
IDvr·L 324 334 327 
IHITMI 1527 
INITI'IJ 1544 1541 
IN I TMt1 1523 
INITf'tR 1524 
I Ti'1~S"f 1367 
i1DY 55': 
MD'(10 5'~ b._ 57~ 
NORM 532 
tWRi10 I) 53';· 533 
HORi'10:: 54::' 546 
NORi'110 545 542 
tWRM20 550 535 
t~ORI'IC 530 
?UG.:lJO 1 014 1006 
?UGP.40 1023 1 021 
?UGA50 1 031 1045 1041 
?UG~lU1 764 
RCLAF 442 
~CLSllI 427 
R:; TA05 1.061 1064 
R~3TA 10 1 07' ~ 1107 
R:3TA f 5 1 07:' 1102 
RSTAf7 1103 1 1 00 
RSTA20 1 1 1 I) 1104 
R':; TAS t) 1134 1137 
F6TAli"l 1 042 
RUN SST 1 032 
RLiUSW 465 
:3HFTD2 1143 1141 
:3H;.:n:'4 1146 1200 
:3 I-!F H.' 0 1154 1152 
SHFTD7 1157 1172 
SHF1D8 1170 1156 
:3HFTCH 1140 
SMPM~l' 1267 
SMP~1D4 1 31 I) 1305 
SWPHD8 1326 1307 
TEF:R20 274 272- 266 
TER~:~ 0 310 
TEERml: 26? 
TGL':;IO 1502 1475 



TGLS20 150~ 15,)1 
TGLS3(' 150(~ 1522 
TGLSHF 1471 
rIME 356 
TNFRX' .... 170 144 
wK[H~'(5 576 
)<-'"(1'100 250 
YM[)[)4(1 1614 1607 
l'M[JDAY 253 



ENTRY TABLE 

C -YMOC' 156"5 
CHECK 242 
CHECKX 240 
CHKAU1 1230 
CHKlB 1510 
CHI<XM . .,., "" ...... i 

CLK12 132"1 
CLK24 1342 
CLKT 1352 
CLKTD 1363 
vATE 401) 
vATE+ 115 
[)ATEC;( 255 
[)A'l'MO 1642 
(lAY~tO;= 1635 
L'DAYS 17;.' 
ClMY 571 
Dr)l~ 211 
DSA2ND 731 
[>SAt-b (l 621 
DSHNS,:::: 622 
[)SPL>T 1373 
DSPDHl 1375 
[NTMR 342 
ENTMRS 34t 
:=NOMSG 1202 
GEU\F 44!'"; 
GETMR 471 
GETMRC 47'S 
GFLG31 1272 
GTi'lR3 C 511) 
HEAN:R 1 1 t} 
ID"/LI 32~~~ 

1D'./04 320 
1HITMI 152'? 
IHIHHI 1523 
1Wt TMR 1524 
r Ti'1RST 136"1 
NDV 55': 
NC'RM 532 
rWRMC 53(' 
PUG~)Li" 764 
RCLAF 442 
RCLSl.I 4?-' _. 
i="c:; THU1 1 04~ 
RUt'~SST 1032 
RUHSW 46: 
3HFTDH 1140 
SbJPM~D 1267 
TEPR21i 274 
IERR50 310 
T EF:ROl~ 263 
TGLSHr. 147'1 
T 111::: 35': 
WK[)~YS 576 
::~-iMD[' 250 



YMDOAV 253 



EXTF."HAL REFE'REt~CES 

115g60 1635 
115860 1636 
36000 505 
36000 506 
AD2-o t 0 141 
AD2-IO 142 
ADATE 5 
ADATE 4-
ALMSST t 027 
ALMSSl t 03 (! 
ALMCfn 7 
ALI'ICAT 6 
ALMNOM 1 1 
ALMNOI.I 1 0 
RSClCi) 704 
ASCLCi) 70S 
ATIM24 15 
ATH124 14 
fHIME 13 
ATIME 12 
C -,(M[te; 253 
C -YMDC, 254 
CHECK 12"1 
CHECK 130 
CHECK:< 11 S 250 
CHECKx 116 251 
CH.~#S 24~. 

CH.~#S 247 
CHKBUF 772 
CHKBUF 773 
CLK12 17 
CLKt2 16 
Cl.K24 21 
CLK24 20 
eLI< r 23 
elK! 2'-' .:.. 

GLl<lD 25 
CLK1D 24 
CllCOE 221 407 651 734 
CLLCD~ 222 41 0 652 735 
CLOCK 2'1 
CLOCK 2E, 
CORECT 31 
CORECT 30 
[iATt: 3 0

; '-' 
DATE 32 
DATF.+ 35 
DATE+ 34 
(>ATEIN 1423 
DRTEIN 1424 
DR'i'MD 166 
u':n'HD 1 6~;o 
C' ~: 't' M l) ;:: 40:! 1373 
(!AY~lD:= 403 1374 
( .. DrWS 3;' 
CDI·.Y'S 3r:, 



01'1'( 41 
DWt 40 

NO MAS DOW 43 
DOId 42 
DSPDTA 412 .. _ I .. ",T:._i 

DSPDTA 41:J ~ __ IIR."""'" 
DSPTIM 371 
DSPTIM 372 
DSwEEi< 226 1465 
DSldEEi< 22"1 146€. 
EtKPOO 757 1452 1467 1642 
ENG?!)O 760 1453 1470 1643 
ENLCD 30:~ 676 1455 1471 1512 
ENLCD 304 677 1456 1472 1513 
ENTI'IR 471 1067 1230 1524 
:::tHMR 472 1070 1231 1525 
ERRlfO 312 
ERRftO 31 :J 
ERRSLl8 275 
ERRSU8 276 
GETAF 442 
GETAF 44:~ 

GETM.X 76';:· 1023 1042 
GETM.X 767 1024 1043 
GE1MR 432 
GETt1R 432. 
HERC·ER 3 
HEF:C:E'R 2 
I D'·h) 1723 
IIWt) 1724 
I Dvi")4 614 1674 
I IWf)4 615 1675 
I G(;Htt·~ 35': 401) 
IGDHI'IS 35;.' 401 
INIH1R 427 445 465 1367 
IN I Tl'tR 43(1 446 466 1370 
I ~nFI(C 121 
IWfFRC 122 
ITMRST 1327 134~ 1352 1363 
I Ti'1RST 1330 1343 1353 1364 
KEYCHi< 510 526 
KEYCHi( 511 527 
LD~:;";T 0 1 03~! 
LDS'~TO 1034 
LEFfJ 230 1427 
LE'FTJ 231 1430 
M30f.. 1620 1745 
M30f. 1621 1746 
1'1!) <c' 4'" .... 
MDY 44 
i'1SG?' 301} 
MSGt-~ 301 
i1SGDE 30~ 

Nih'WS 135 202 
tW.~YS 136 203 
t~EI.o.lLSi< lIt ~) 
t4EldLSi< 1 1 f 4 
t~F R ~~ 235 
~fF R.:( 23';' 
rfF RXY 170 



HFR)\Y 171 
tWRi"I 451 1776 
NORM 452 1777 
HORMC 363 
NORMC 364 
P6RTN 243 
P6RTN 244 
RCL 420 
RCL 421 
RCLAF 47 
RCLAF 46 
RCLSW 51 
RCLSIJ 50 
RNGEF.R 163 
RNGERP 164 
R':; IKB 724 
R:31KB 725 
RTt~P+2 762 
RTNP+~ 7 "-1 b·.' 

RUNSST 216 365 404 
RUNSST 21 'j-' 366 405 
: .. UNSIII 5.3 
RUNSW 52 
'3DATE 57 
SDATE 56 
SDHrlSK 514 
SI)HMSK 515 
SEHlF 5~· 
SETAF 54 
SETIME 61 
SET PIE 60 
SETSW 6·· .:: 
SETSW 62 
SHFTi)N 1 015 1127 
~3HFT!)N 1016 1130 
SKFAl.G 1251 
3KPALC 1252 
:5RHBUF 764 1017 
SRHBU~ 76S 1020 
STOP:?I,,! 6S 
~;TOFSt.J 64 
SUM1D5 163(1 1707 
3UM305 1631 17 t 0 
SIJ 67 
SI .• I 66 
;J,IFNl!'.D 1571 1774 
~3"'PM&L) 1572 1775 
T+X 71 
T+X 70 
TH1t 7:j 
TIM::: 72 
Tl'1R::; T 1371 
TMR5T 1372 
TMSG 232 310 414 
TMSi~ 233 311 415 
UNtiOR1 1565 
UtiNeR1 156;'; 
ij HNORi'f 154 
UNNCRi't 155 
hlk[.lc4Y5 214 1462 



WKD~'tS 215 1463 . NOMAS 
X-yMDC' 200 212 NOt MAnufacturer SuPPOrted 

recipient agrees NOT to contact manufacturer ~"<-YMD() 20t 213 
X20QS 516 
~<20QS 517 
X· ... ?r~LM 75 
X'IZALM 74 
YMODAY 133 
l'MDDfW 134 

End of VASM assembly 
~********.************************************************************ 
VASM ROM ASSEMBLY REY. 6/81A 

OFTIGHS: L C S 

* ' .. :OCotWT TIMER ROM QUAD 12 @52000-@53777 
BldTMB2 3 FILE 

* 
5 

t*************************************************************************** 
* CORRECT = CORRECT TIME & ACCURACY FACTOR 2-3-81 RSW 
.*************************************************************************** 

9 0 224 CON @224 T 
• 0 1 3 CON @3 C 
11 2 5 CON @5 E 
12 3 22 CON @22 R 
13 4 22 CON @22 R 
14 5 17 CON @t 7 a 
15 6 3 CON @3 C 
'6 ENTRY CORECT 
17 7 CORECT 1110 S9= 1 ADJUST ACCURACY FACTOR 
18 10 103 GOTO XTIMOO ( 20) 
19 

~****.***************************************************************** 
* 8£11ME 2-3-81 RSW 
.********************************************************************** 

23 ,. 205 CON @205 E 
24 12 15 CON @1 5 M 
:~5 13 11 CON @11 I 
~~6 t 4 24 CON @24 T 
2",7 15 5 CON @5 E 
.;:8 16 23 cot-! @23 S 
29 ENTRY SETIME 
30 17 SETIME 1104 S9= 0 
31 20 XTIMOO 116 C=O 
32 21 1 GaSUB CHKXM 
J2 22 0 
33 23 160 N=C 
34 24 1 COSUB R9=T 
34 25 0 
35 26 1 COSUS C=T+D 
35 27 0 
?6 30 1474 
3;' 31 1056 
3B 32 1314 
39 33 273 

RCR 
C=C+1 
RCR 
GOTO 

13 
TE10 ( 62 ) 

DON'T CHANGE ACCURACY FACTOR 
t~O DATE HlTERE[> 
ERROR IF X= ALPHA DATA 

N= H.MS NORMALIZED TIME 
C= R9= TIME 

ADD 0.1 SEC TO COMPENSATE FOR 
KEY ASSIGNMENT SEARCH TIME 

·1(1 

~~.*********~********************************************************* 
* S£TDATE 2-3-81 RS~ 



~**************.*.**************************************************** 
~4 34 205 CON G205 E 
45 35 24 CON @24 T 
4t. 36 1 CON @1 A 
47 37 4 CON @4 D 
4e 40 24 CON ,@24 T 
49 41 5 CON @5 E 
50 42 23 CON @23 S 
51 ENTRY SDATE 
52 43 SDATE 116 C=O 
53 44 1176 C=C-1 S 
54 45 160 N=C N.S= F TO USE CURRENT TIME 
'55 46 1 ERROR IF X= ALPHA DATA GOSUB CHECKX 
55 47 0 
5e 50 1356 IS )(=o? ? C*O 
57 51 1 'IES, NOT A VALID DATE GOLNC ERRDE 
57 2 52 
S8 530 M= M.DY (D.MV) DATE 53 M=C 
59 1 C= REG 9= TIME 54 GaSUB R9=T 

55 59 0 
60 1104 DON'T CHANGE ACCURACY FACTOR 56 S9= 0 
61 1604 USE X FOR DATE COMPARE 57 SO= 0 

60 62 1 GOSUB 
61 62 0 

63 

67 

7'j 
~'1 

"12 
7::) 

62 
63 
64 
65 
66 
67 
70 
71 
72 

TE10 160 
1 
o 

N=C 
GOSUB 

470 RDSCR 
416 A=C 
260 C=N 
450 WRSCR-

1114 ?59=1 
723 GOt~c 

C=T+D 

T=T+TP 
N= HEW ENTERED TIME 
STORE IT 

READ "LAST TIME SET" 
A= LAST TIME SET 
C= NEW ENTERED TIME 
UPDATE "LAST TIME SET" 
ADJUST ACCURACY FACTOR? 

ADJ100 ( 164) HO, BEEP IF HAVE PAST DUE ALARMS 

* IN: H= NEW ENTERED TIME= OOSSSSSSSSSSCC 

* 
* 
* 
'" 

REG 9= INCORRECT (CLOCK) TIME= OLD TIME= OOSSSSSSSSSSCC 
A= OLD "LAST TIME SET"= lTS= OOSSSSSSSSSSCC 
DECI'IODE 

73 
74 

75 
76 
77 

1 00 
101 
t 02 
103 

1 CaSUB ENCPOO 
o 

1170 C=REGH 
256 AC E>: 
716 A=A-C 
460 LDI 

20 COt~2 1 0 
1 GOSUB MP'(J 50 
0 

ENABLE CHIP 0, DISABLE PERIPHERALS 

*MAINFRAME: CN2, @522 
IN 'ASSUME: NOTHING 
OUT: C. ~<= (I 
USES: C.X, DADO, PFAD ONLY 
C= INCORRECT (elK) TIME= OLD TIME 
c= LTS, SO C.S= 0, A= OLD TIME 
A= OLD TIME - LTS= OLD - LTS 

MAXIMUM EXPONENT = 10 (UNITS= SEC) 
NORMALIZE TO 13 DIGIT FORM 

*MAINFRAME: CN6, @145 
IN: A= 13 DIGIT MAtHISSA [A( 12: 0)] 

C(X&S)= EXPONENT & SIGN 
ASSUME: DECMODE 
OUT: C= NORMALIZED F.P. NUMBER 

A(X&S)= EXP & SIGN 



,.. 
... ,.. 
,.. 

':;)6 
9'1 
'~h3 

99 
1 (I!) 

1 O. 
1 (I~~ 
1('3 
f 04 
105 
1 (,~ 
107 
1 N~ 
1 t~-1 
110 
1 1 i 
112 
11 ~? 
113 
114 
115 
116 
1 h; 
117 
11 a 
119 
120 
121 
1 .-,., 

.: . .:.. 
1~3 

1~4 

12., 
126 

104 
105 
106 
107 
1 1 0 

1 11 
112 
113 
114 
115 
116 
117 
120 
121 
122 
123 
124 
125 
126 
127 

1170 
256 

1150 
316 
360 

256 
1534 
11 t 6 

23 
1212 

ADJ20 412 
460 

20 
1 
0 

1170 
530 
260 

1 
0 

C=REGN 
AC EX 
REGN=C 
C=B 
CN EX 

AC EX 
PT= 
C=A-C 

~~~~ 
A=C 
LDI 
CON2 
GOSUB 

C=REGN 
M=C 
C=N 
GOSUB 

9 

9 

12 

ADJ20 
IJPT 
IJPT 

1 
MPV150 

9 

O'v'2-13 

NO OVERFLOW/UNDERFLOW POSSIBLE 
MAX AHEW-OLDA= 24 HR= 86400 SEC 
MIH AOLD-LTS"= 0.01 SEC 

B= 13 OIGIT MANTISSA 
USES: A,B/C,M, ACTIVE PT ONLY 
C= OLD TIME 
A= OLD TIME, C= EXPtSIGN 
REG 9= EXP & SIGN (OLD-LTS) 

C= NEW TIME -SET= LTS 
N= 13 DIGIT MANTISSA (OLD-LTS) 
A= NEW, C= OLD 

c= NEW - OLD 
( 116) ( IF CARRY, C. 5= 9) 

CLOCK FAST, OLO > NEW 
A= 13 DIGIT MANTISSA 

o MAXIMUM EXPONENT = 10 
*MAINFRAME: SEE ABOVE COMMENTS 

C=EXP & SIGN (OLD-LTS) 
M= EXP & SIGN (OLD-LTS) 
C= 13 DIGIT MANT (OLD-LTS) 
CNEW-OLD)/(OLD-LTS) 

*MAINFRAME: CN6, @2J5 
IN: A(X8.S)= E~<P & SIGN OF I)IVIDEtlD 

B= 13 DICiT MANTISSA OF DIVIDEND 
C= 13 DIGIT OF DIVISOR 
M(X&S)= EXP & SIGH OF DIVISOR 

ASSUME: DECMODE 
OUT: C= NORMALIZED F.P. RESULT 

A(X&S)= EXP & SIGN OF RESULT 
B= 13 DIGIT MANTISSA OF RESULT 

USES: A,B,C,M, ACTIVE PT ONLY 

THEREFORE MAX (HEW-OLO)/(OLO-LTS) = 8640000 

,.. MIN uHEW-OLD-: 0.01 SEC 
* MAX "OLD-LTS"= 1 Ell 
,.. THEREFORE MIN CNEW-OLD)/(OLD-LTS) = 1 E-13 
* ~SSUME THAT THE MOLD TINE- CAHNOT EQUAL THE "LAST TIME SET" 

1?6 130 116 C=O 
13~ 131 460 LDI 
178 132 4 CON 4 
13q 133 530M=C M= 0 ... 004= EXP & SIGN FOR 10240 
H(t 134 1072 C=C+1 M 
141 135 460 LDI 
142 136 44 CON2 2 4 C= 0 0000000001 024 
143 137 274 RCR 5 C&M= 10240 IN 13 DIGIT FORM 
t~4 140 1 GOSUB MP2-13 (NEW-OLD)10240/(OLD-LTS) 
1~4 141 0 
1~5 

1 H. 
147 
148 
149 
1 ~ I~ 
151 
Pi;:'! 

,..MAIHFRAME: eNG. @122 
IN: A(X&S)= EXP ~ SIGN OF 1ST NUMBER 

B= 13 DIGIT MANTISSA OF 1ST NUMBE 
C= 13 DIGIT MANTISS~ OF 2ND NUMBE 
M(X~S)= EXP & SIGN ON 2N~ NUMBER 

ASSUME: DECMODE 
OUT: C= NORMALIZED F.P. RESULT 

A(X&S)= EXP & SIGH OF RESULT 



153 B= 13 DIGIT MANTISSA OF RESULT 
154 USES: A,B,C,M, ACTIVE PT ONLY 

* NO OVERFLOW SHOULD BE POSSIBLE SINCE MAX= (9 E6)(10240)= 9 E11 
* MINIMUM = 1 E-9 

157 142 
1'58 143 
158 144 
15'3 145 
H·I} 146 
16 t 
16:'? 
1 -:. ~~ 
HA 
1S4 
1E'5 
1 ': .:. 
1 .;~. 
1 ~. ~1 
1':'9 
1(' (I 

171 
172 

147 
150 
151 
152 ADJ40 
153 

160 N=C 
1 GOSUB GETAF 
0 

1240 SET DEC 
1356 ? C:lO 

37 Goe ADJ40 
640 CLRABC 

33 GOTO ADJ42 
1 GOSua 1/X10 
0 

< 152 ) 

< 154 ) 

N= (HEW-OLD)10240/(OLD~LTS) 
C= FLOATING POINT ACCUr;.:ACY FACTOR 

EXISTING AF = O? 
NO, 1/X WILL l~ OR ~~ 
A= B= 0 

INVERT OLD AF= 1/0AF 

*MAIHFRAME: CNG , @213 
IN: C= NORMALIZED F.P. NUMBER 
ASSUME: DECMODE 
OUT: C= NORMALIZED F.P. RESULT 
!! WON'T RTN IF C=O (DI'v'I()E B'.' O)I! 

A(X'S)= EXP , SIGN OF RESULT 
B= 13 DIGIT MANTISSA OF RESULT 

USES: A,B,C,M, ACTIVE PT 'ONLY 
* NO UNDERFLOW/OVERFLOW SINCE AF= 0.1 TO 

154 ADJ42 260 C=N 
99. '3 

174 
1 ;'5 
176 
17'~ 
1 ..,-,.. t 

1 "1~J 
1'1"; 

1 S I: 
1 a 1 
1 ,;;. 
1 ~!:: 
1B4 
18~ 

155 
156 

1 GOSUB AD1-10 
o 

C= 10240(NEW-OLD)/(OLD-LTS) 
= 1/(HEW ACCURACY FACTO~) 

ADD THE CORRECTIONS 

*MAINFRAME: eN6, @7 
IN: C= NORMALIZED F.P. 1ST NUMBER 

B= 13 DIGIT MANTISSA OF 2ND NUMBEf 
AeX&S)= EXP L SIGN OF 2ND NUM8ER 

ASSUME: DECMODE 
OUT: C= NORMALIZED FP RESULT= A+-C 

ACXtS)= E~P ~ SIGN OF RESULT 
B= 13 DIGIT MANTISSA OF RESULT 

USES: A,B,C,M, ACTIVE PT ONLY 

* NO OVERFLOW: MAX= 9 E11 
* HO ~NDERFLOW: MINC 1/0AF )= 0.01 SO MINIMUM DIFFEREHCE = 1 E-15 

* 1'9(; 
19 : 
191 
192 
1 .;,', , ,~ 

1 ~'4 
1 .;, '': , .J 

t ':ho; 
1'1'l 
1 .:,':;. ,,-, 

1 .:;.'. 

2 i! Ij 
201 
201 
2 O~~ ,.. 

,.. At) J 1 

* 
l'l) 

157 
t60 
161 

162 
163 

1356 ? C:lO 
1 GSUBC 1/X13 
1 

1 GOSUB SETAFO 
o 

RESULT = 01 
HO, INVERT TO GET RESULTANT AF 

*MAINFRAME: CNG, @213 
IN: B= 13 DIGIT MANTISSA 

A(XLS)= EXPONENT t SIGN 
ASSUME: DECMODE 
OUT: C~ NO~MALIZED F.P. NUMBER 

A(X&S)= EXP & SIGN 
B= 13 DIGIT MANTISSA 

USES: A,B,C,M, ACTIVE PT ONLY 

FORMAT, ROUND, & STORE AF 

3-1 O-R$l.) 
SETS THE HEW HARDWARE ALARM, AND BEEPS IF THERE ARE ANY 
PAST DUE ALARMS 

* IN & ASSUME: NOTHING 



NOMAS 
* OIJT: NOt MAnufacturer SuPPOrted 

HEX MOD E , P S E LE C TED, Q = f 3 recIpIent agrees NOT to contac:t manufacturer 

* PERIPHERALS DISABLED (EXCEPT TIMER CHIP) 
* IJSE·~: 

'" 
A,B.X.C,M.X, P,Q, 58, +3 SUB LEVELS, DADD, PFAD, ARITH MODE, 

T H1ER PT 

* ENTRY ADJf 00 
164 AD • .! 1 00 1704 CLR ST 

2 f:J 
214 
21 !) 
215 
2 f t> 
216 
217 
21H 
2t9 

165 1 GOSUB NXTALM SET HEW HARDWARE ALARM 
,66 0 
167 1 GOSUB SRHBUF SEARCH FOR ALARM STACK 
170 0 
171 23 GOTO AD Jf to ( 173 ) (P+ 1 ) ALARM STACK FOUNC' 
172 1740 RTH (P+2) NO ALARMS 

,. 3-4-81 RSW 
* ADJ110 -- BEEPS IF THERE ARE ANY PAST DUE ALARMS 
* * IN: A.X= ADDRESS OF FIRST REG IN TIMER BUFFER 
'" ASSI.Jr1E: HEXMODE.. P SELECTED, Q= 13 
'" OUT; TIMER PT=A 
,. PERIPHERALS DISABLED (EXCEPT TIMER CHIP) 
'" I.I~E~: A,B.~<'C, ACTIVE PT, S8, +2 SUB LEYELS, DADD, PFAD, TIMER PT 
'" (NO TIMER ST) 
'" 231) 173 ':;DJll 0 1 GOSUB CHKALI'I CHECK FOR PAST DUE ALARMS 

230 174 0 
231 175 1434 PT= 1 
23::~ 17 ' It> 1312 ? BIO WPT ANY UNDISPLAYED PAST OUE 
2 ... ·~ • .L ... 177 1 GOLNC BEEP2 YES, BEEP TWICE 
233 200 2 
234 201 1740 RTN 

* 
.*"''''***********'''*'''******************************************"'*****"'*** 
'" T024H = COHVERT TO 24 HOUR FORMAT 1-26-81 RSW 
'" CONVERTS FROM 12 OR 24 HOUR USER INPUT FORMAT TO 24 HOUR FORM. 
'" EXITS WITH "A" ROTATED SO THAT THE HOU~ IS IN A.X 

* '" IN: A= IHHMMSSCC ..... 

'" 
WHERE "1"= 0 FOR AM OR 24 HOUR INPUT 

= NON-ZERO FOR PM 
'" AHD ".": don't care 
'" ASSIJM£: NOTHING 
'" OUT: A= MMSSC~ ..... OHH WITH HH IN 24 HOUR FORM 
'" DECMODE, C.X= 012 
,. PT= 1 
* iJSE3: INPUT A[13:11J= OUTPUT A.X, C, ACTIVE PT, ARITH MODE 
* (NO ST, +0 SUB LEVELS, NO DADD, NO PFAD) 

'" 
'" 2""J ...J._ EtHR'f T024H 

253 202 T024H 256 AC EX c= tHHMMSSCC ..... . 
254 203 674 RCR 1 1 
25~ 204 416 A=C A= MMSSCC .••.•• tHH 
256 205 1240 SET DEC 
257 206 1434 PT= 
25~ 207 460 LDI 
2::9 210 22 COH2 2 
2GtJ 21 t 1412 ? A(C tJPT HOUR < 12? 
261 212 63 GONC T24H20 ( 22(1) NO 
26~~ 213 1512 ? A#O WPT HOllR = 1 - t 1? 
2C~ ~~ 14 43 GOt-IC T24H20 ( 220) NO, HOUR = (10 

A L A F.: t·, :;; .~. 



2:S4 ~21 5 1526 ? AiO ~<S PM? 
2t~ ~! 16 23 GOHC T24H20 ( 220) NO, AM 
26;~. 217 512 A=A+C WPT ADD 12 HOURS 
26~' 220 T24H20 26 A=O ~<S 
2(,,: ~~'2 1 1740 RTt~ 

* 
'***~.*****.********************************************************* 

:to C=T+[)O = C= TIME + DATE 1-2'3-81 RShl 
* CCMBIHES TIME & DATE TO GET A POINT ON THE TIME LINE. THE INPUT 
:to DATE SAN BE= 0 TO USE CURRENT DATE, IF A DATE IS SPECIFIED, THEN 
* SO ~UST INDiCATE WHETHER IT IS FROM X OR Y (FOR ERROR CHECKING), 

,.. IN: 
:l< 

* 
:+< 

:to 

* 
* 
:to 

* * ASSUME: 
* oi_"rpUl: 
:it 

* 
* * ! !! ! 

* * USE:;: 

* 
:f: 

>4< 

N = H.MS NORMALIZED FLOATING POINT TIME 
(N.S= F TO USE CURRENT TIME) 

M = M.DY (D.MY) NORMALIZED FLOATING POINT DATE 
(M= 0 TO USE CURRENT DATE) 

IF A DATE IS GIVEN (M NON-ZERO) THEN: 
SO= 1 (0) TO TAKE COMPARISON DATE FROM ny" ("X") 

C= CLOCK TIt-1E 
IF A DATE IS GIVEN (M NON-ZERO) THEN: 

SO~ 1 (0) TAKE COMPARISON DATE FROM "Y" ("X") 
S1= 1 (0, DO (NOT) ADD "X" OR "Y" TO "DATA ERROR" 
C = iOOTH'S OF SECONDS SINCE 1/1/1900= OOSSSSSSSSSSCC 

WHERE "S"= SECONDS, "C"= CENTISECONDS 
AND C(13:12)= 00 FOR DATES FROM 1/1/1S00 TO 12131/2'99 

DECMODE, Q= 13, P SELECTED 
DOES NOT RTN IF THERE IS AN ERROR IN TIME OR DATE I!,!" 

A,B .. C,M,N .. R8[13:6J, S8, P,Q .. +2 SUB LE'·lELS, ARITH !,lODE,. 
(IF A DATE IS GIVEN, MEANING M#O, THEN ALSO: DADD. PFAD) 

(NO TIMFR CHIP ACCESS) 

EtHR'( C=T+O 
ENTRY C=T+DO 

2')E, 
29l 
29;'~ 222 C=T+O 1404 31= 0 DON'T AD[ .. :< OR '( TO "DATt~ ERPOF'" 

30 , 
3 O~: 
30:;' 
30:; 
30·1 
3 ()~., 
3 Ut-
3 O~r' 

31 I) 

3 i ~ 

- .. r-..!o t ,~ 

3 i t~ 
3U 

31 !j 
3~' " 

223 C=T+[:OO 
::24 
225 
226 
."",.-,~ 

..::~,. 

230 
231 
23~ 
:;:33 
234 

~i35 

236 
:~37 
~~4 0 
~~4 1 S Ti'H~23 
~:42 

:?43 
244 
;':45 
246 
::4 ? 
:?50 

340 
1.334 

240 
1 
0 

21E. 
260 

1 07€. 
167 

1 1 76 

1 
0 

23 
163 

1 
(I 

0) C".-. 
,. oJ"::' 

1412 
1 13 
256 
474 
416 

SEL Q 

Pi=- 1 -~ 
SEL P 
GiOSUB SDHMSC 

8=A 
C=N 
C=C+l .-. 

.:;. 

GOC :::TMN25 ( 

C=C-l S 
LEGAL 
GOSU8 UHHOR1 

(;OTO STMN23 I~ 

GO TO STMN27 ( 

GOSUB T024H 

C=C+C l(IPT 
? A(C t..IPT 
GONe S H1t-127 ( 

AC E' ,:':', 
f.:C R :3 
A=C 

A= DA'f', HP. I M I t·j, SEC 

B= DDDDDDHHM~ISSCC 

C= H.MS TIME 
At~ \' E~lTF:"') It~ TH1E'? 

251 ) t~o " USE CL.OCI< TIME 
RESTORE He" 

UN 1,10 F.:NAL I ZE THE TINE 

241 ) (P+ j ) OK, A= # HH 1'11'1 :::8 CC 
256 ) ( P+2 ) X REGISTEF: ERROF: 

COrNERT HOURS TO 24 HOUR FOf':!'! 

A= MMSSCC. . OHH .. Pl=7 1 C. ;::: Oi2 
DECI'10DE 
CO: 1 : (1)= 24 
HIJUP <. 24'7-' 

256 ) Nf) .. EF:F.:O~ 

A= OHHlmsscc 



32t 251 STI'lN25 434 PT= 8 
3'~'-' c:.:.. 252 22 A=O PQ A= OOOOOOHHMMSSCC 
32] 253 1 GOSUB HMSS40 C= OOSSSSSSSSSSCC 
32] 254 0 
324 255 33 GOTO STMH30 ( 260) (P+ 1 ) VALID TIME 
32':5 256 STMN27 1604 SO= 0 (P+2 ) X REGISTER ERROR 
32":' ASSUME HO ERROR POSSIBLE I.JHEH U:; I t·tG 
3-':"7 ..:., 257 253 GOTO STMHER ( 304 ) CURRENT TIME. 
32':' 260 STMN30 730 CM EX M= TIME= OOSSSSSSSSSSCC 
32S1 C= M. D'( (D, M'() DATE 

33 " 261 1356 ? CtO AHY EHTR'( IH DATE? 
331 262 47 GOC STMH40 ( 266 ) YES 
33::-: 263 434 PT= 8 HO, USE CURRENT DATE 
33: 264 322 C=B PQ C= DDDDDDOOOOOOOO 
334 ;~€,5 323 GOTO STMH60 ( 317 ) C= DAY HUMBER SINCE 1/1/1900 
33"? 266 STMN40 1 G05UB C-YMOO A= POSITIVE HORM FLOATING POINT DATE 
33": 267 0 
33~ 270 1 I~OSUB DATECK C= DA'y't= C'DDDDDO 00 00 00 I) 
331': 271 0 
33. 272 356 BC EX B= DAYt SINCE OCT 15,1582 
33>"' 273 1 G05UB UHHOR2 UNNORMALIZE THE DATE 
33'::: 274 0 

: .. 1 ! ! ASSUME HO ERROR POSSIBLE !! !! ! (P+1)(P+2) 
34(1 275, 1 16 c=o 
3·.1 276 434 PT= 8 
311~ 277 120 LC 1 
34~ 300 1120 lC 9 C= 0 0000190000 000 
34~ 301 434 PT= 8 
34~ 302 1412 ? A<C l~PT YEAR < 1900? 
34t. 303 33 GONC 5TMH55 ( 306 ) NO, OK 
347 
348 304 STMNER GOlONG TERROR IN: 51= ( 0) DO (NOT) ADD , .. .. \ OR =/ 

348 305 2 
349 IF S1= 1 THEN: 
35" SO= 1 ( 0) ADD Y ( ::< ) TO 
351 "DATA ERROR" 
3C'~ ;;}.- ASSUME: NOTHIHG 
353 306 STMN55 220 lC 2 
35<1 307 220 lC 2 
3~':' 310 434 PT= 8 
35~ 31 1 1412 ? A<C WPT '(EAR " " 2200 ? 
3S;" 312 1723 Got~C STMNER ( 304 ) NO, ERROF.: 
3'5;) 313 156 AS EX A= [)DDDDDC,OOOOOOO, S= DATE 
3'=";) 

oJ ' 314 1 GOSUB 11 S96 0 C= 11586000000000 
3'="") .J • 315 0 
361' 316 1 1 16 C=A-C SlIBTRACT 1 1 S86 0 OA'('S= DA'l# SItKE 
3';'1 i/l,/l'?OO 

,.. 
36? 317 SnlH60 416 A=C A= DD[)DDDOOOOOOOO 
3S~ 320 1 GOSUB X20Q8 A= DAYS * 20.,C= DAYS*40 
3054 321 0 
3fJ~ 322 1716 C SR C= DAYS :4< 4 
3G 32J 516 A=A+C A= DAYS * 24= HOllRS= OHHHHHHHO(lOOOO 
36? LEGAL 
3G~:~ 32r4 1 GOSUB H~I-SC COI~""ERT HMS TO SEC & 100THS 
36f~ 325 0 
3(;9 326 1240 SETDE(: 
37t) 327 E,30 C=M C = TIME= OOSSSSSSSSSSCC 
371 330 1016 C=A+C bl C= TIME + DATE= o O::=SSSSS SS SS CC 
3"'7') , .- 331 1741) RTN 



.~************~******************************************************** 
"" 1-12-81 RSl\1 
'" HMS5EC = HOURS, MINUTES, SECONDS TO SECONDS 
* CCNVERTS A FLOATING POINT NORMALIZED H.MS NUMBER TO 100TH'S OF SECONDS 
* 
* (10 TO KEYBOARD CHECK INC GSB) 
* (47 MAX TO EXIT AFTER KEY TRANSITION) 
* 
* 
* 
* 
* IN: A:-: 

"" ASSUME: 

ERRORS (RTN TO P+2) IF: 
HOUR > 99 
MIHUTES OR SECONDS > 59 

FLOATING POINT NORMALIZED H.MS TIME < 100 
(WITH YALID EXPONENT, BCD DIGITS) 
S8= 1 (0) . TO CHECK (IGNORE) KEYBOARD ,.. IF sa= 1, THEN: S9= 1 (0) RETURN ON KEY UP <DOWN) 

IF 58=1 & S9=O, JUMPS DIRECTLY TO "TMRKEY" ON KEY DOWN (GARBAGE nUT) 

'" ,.. 
'" ,.. 

'" 
'" 
'" 
'" 

IF RTN TO P.,-- (NORMAL CASE) 
IF 98= 1 AND KEY UP IS DETECTED, OUTPUT= GARBAGE !" 
OTHERWISE: 

A= C= uOSSSSSSSSSSCC (CC= CENTISECONDS ) 
P SELECTED, Q= 13, HEXMODE 

IF RTN TO P+2-- (ERROR CASE) 
HEX MODE 

'" USE3: A,C, P,Q, +t SUB LEYEL, ARITH MODE 
"" (NO ST, NO DADD, NO PFAD. NO TIMER CHIP ACCESS) 

'" '" HMSSCB - SAME AS HMSSEC EXCEPT SAYES THE SIGN OF THE NUMBER IN B.S 
'" ~MSECl - SAME AS HMSSEC EXCEPT ALLOWS HOUR =< 9999, AND SETS 58=0 
'" SO IT USES S8 !!!!!,! 
,.. :m::;22 I) - SAME AS HMSSEC EXCEPT: 
"" IN: A= uNNORMALIZED HMS NUMBER (OUTPUT OF "UNNOR2") 
'" PT= 12 

* 
~*********************************"'******"''''*************"'**"'************* ,.. 

4 (i~~ EtHR'I' HMSSCB 
411) EtHR',' HMSSEC 
411 EtHR't HMSS20 
4 t ~~ - ..... jI 

.!.,.",~ H~lSSC8 236 B=A S 
413 333 HMSSEC GO:3UB KE'(CHK CHECI< KE'(BOAF:D IF S3= 1 
4 1 :~ 334 (I 

4t4 ~"'r 
.~,j..J 1 (jOSUS UHHOR2 ALLOIA HOUR < 1 00 

414 3:,3':- (I 

4 1 ~) .33-l 23 GOTO HMSS10 ( 341 ) (P+l ) A= tlHHMl'lSSCC, 
41(, 340 143 GOTO HI'ISTER ( 354 ) (P+;2) ERROR, HOUF~ .} 'j ':" 

41 ~> 341 HMS'~ 1 (I 1 GOSUB KE'tCHK CHEC!<: KE't'80AF:D IF S8= t 
41? 342 0 
4iB 343 H~lSS2 0 1612 A SR WPT 
4t9 344 1612 A SF( lIlPT 
421J 2745 1 13 GOTO HNSS35 ( 356 ) 
421 
422 Et~TR'I' HMSECt 
4::~·." 346 HMSECI 4f.O LDI 
42/; 347 ... cot-.! ... AL LOt.} HOUR " 1 00 (I (I j j .~ 

4;~'i 35(1 4 (14 ::;;3= (I IGt··IORE I< E 'i 80 A F.: [.1 
4~~~, 351 t GOSUB UtmORM UHHORMALIZE 
4~!r:, 7£::'-' ..... ...}.:.. (I 
4 .-."; 
~. 353 33 GO TO HI'ISS35 ( 356 ) (P+l ) OK 

4.-2>:: 354 [-f 1'1S T E F:: 1 GOLOt4Ca RTt~P+2 



'" 
'" 
'" 

4;.2$ 355 
429 
430 
431 
4'3f: 
43? 
434 
434 

356 
357 
360 
361 
362 
363 

2 

HMSS35 1612 
1612 
1612 

36 
1 
0 

A SR 
A SR 
A SR 
A=O 
COSUB 

WPT 
WPT 
WPT 
S 
KEVCHK 

A= OOOOHHHHMMSSCC 
CHECK KEVBOARD IF S8= 

1-12-81 RShl 

'" HMSS40 -- CONVERTS HMS NUMBER TO 100TH'S OF SECONDS 
'" ERRORS (RTN TO P+2) IF MINUTES OR SECONDS> 59 

'" IN: A; OOOOHHHHMMSSCC 
'" ASSUME: NOTHIHG 

(COULD HAVE 6 DIGITS OF HOURS, MAYBE MORE) 

* OUT: SAME AS HMSSEC 
'" USE~: SAME AS HMSSEC 

'" 
44i. 
447 364 HHSS40 1240 
449 365 116 
449 366 234 

ENTRV 
SETOEC 
C=O 
PT= 

45(· 367 620'LC 
451 370 234 PT= 
4':52 371 1412 ? A<C 
4';:3' 372 1623 GONC 
454 ,]73 34 PT= 
4':,5 374 1074 RCR 
45E. 375 1412 ? A<C 
45;' 376 1563 GOt~C 
4'58 

'" 
'" 

HHSS40 

W 
5 
6 
5 

. WPT 
HHSTER 
3 
2 
WPT 
HHSTER 

'" Hf'I-SC = HOURS ~ MINUTES TO SECONDS 

'" 

(40 MAX INC RTH [NOT CSB]) 

C = 00000000600000 

MINUTES < 60 ? 
( 354) NO, ERROR 

C = 00000000006000 
SECONDS < 60 ? 

( 354) NO, ERROR 

1-12-81 R:;i.J 

'" IH: DECMODE, A= OOHHHHHHMMSSCC 
'" ASSUME: NOTHING 

WITH MINUTES ~ SECONDS < 60 

'" OUT~ HEXMODE, P SELECTED, Q= 13 

'" '" >4< USE'':: : 

'" 470 
471 
4 '~., ( ,,. 
4,;J 
473 
474 
4?5 
47(~ 

4;;'6 
4 -::--. , , 

4'10 
4/9 
4~~ (i 

A= c= OOSSSSSSSSSSCC 
( O"!L Y RETURNS TO P+ 1 , 

SAM~ AS HMSSEC 

ENTR'( 
377 HN-SC 240 SEL P 
... 00 534 PT= 
401 1 GOSUB 
402 0 
403 516 A=A+C 
404 134 PT= 
... 05 1 GOSUB 
406 (I 

407 I 016 C=A+C 
410 416 A=C 
411 1 140 SETHEX 
412 1740 RHl 

(CC= CENTISECONDS) 
NO ERROR CHECK !!!) 

HM-SC 

6 
~<2 OQ 

4 
X20 

(29 MAX INC RTN, NOT GSB) 

PT= LEAST SIGNIFICANT HOURS DIGIT 
Q=13, HOURS X 20 

A = OOMMMMMMMMSSCC (HR X 60) 
PT= LEAST SIGNIFICANT MINUTES DIGIT 
MIt-RITES X 20 

A = OOSSSSSSSSSSCC (MIN X 60) 

~**"''''''''''*****''''''*****'''*''''''******************'''******'''*>4<********************** 
:f< [l I ::F= Dr FFEREtKE 2-11 -81 RSI .. I 

* "DIFFN CALCULATES THE DIFFERENCE BETWEEN THE MCtt :9] SPLIT AND THE 



* PREVIOUS SPLIT AND EXITS WITH IT READY FOR DISPLAY BY "DSPTMR". 
* (IF 1'1[11 :9]= REG 0, THEN DIFF OUTPUTS THE INPUT SPLIT) 
* <IF THE DIFFERENCE IS INVALID ON THE "ENTER" KEY PATH, DIFF OUTPUTS 
* tHE INPUT SPLIT) 

* * TO CALCULATE A DIFF, IT CONYERTS NEGATIVE SPLITS TO 10'S COMPLEMENT 
* SSSSSSSSSSCC FORM, DOES THE SUBTRACT, AND CONVERTS BACK TO HMS. 

* * IN: C= MO::T RECEH-T SPLIT < H.MS FLOATING POINT NORMALIZED NUMBER) 
* M.X~ REG 0 ADDRESS 
* 1'1(11 :9)= ADDRESS OF MOST RECENT SPLIT 
* () !THIS REG MUST EXIST, OR MAY GET A "MEMORY LOST"!!) 
* B.S= SIGN OF THE MOST RECENT SPLIT 
* ASSUMES: PERIPHERALS DISABLED 
* S8~ 1 (0) TO CHECK (IGNORE) KEYBOARD 
* IF S8= I, THEN: 59= 1 (0) RETURN ON KEY UP (DOWN) 
* OUT: IF 58=1 ~ 59=0 AND A KEY GOES DOWN, ~UMPS DIRECTLY TO "TMRKEY"! I!! 
* IF RETURN TO (P+1 ): [NORMAL CASEl 
* IF S8= 1 AND KEY UP OCCURS, OUTPUT= GARBAGE!! !!! 
* IF S8= 0 OR NO KEY TRANSITION: 
* A= C= SIGHED NORMALIZED FLOATING POINT TIME (MAY BE A SPLIT) 
* B= UttNORMALIZED TIME= iHHMMSSCC..... (MA'i' BE A ';PLIT) 
* HEXMODE, P SELECTED 
* IF RETURN TO (P+2): [CURRENT SPLIT NOT VALID. OR D1FF )= 100 HRJ 
* HEX MODE 
* USE~: A,B,C, P,Q, +2 SUB LEYELS, DADO, ARITH MODE 
* (NO ST, NO PFAD, NO TIMER CHIP ACCESS) 

* 51 :J ENTR'( DIFF 
514 413 DIF!=" 416 A=C 
51S 414 1 I~OSUB HMSSCB 
51 ~) 415 0 
SIt> 416 23 GOTO D I FF2 0 ( 

SIr 417 D IFFE::< 1353 GOTO HMSTER ( 

518 420 DIFF20 1 GOSUB KE'tCHK 
518 421 0 
519 422 336 C=8 S 
520 423 160 N=C 
521 424 .:.30 C=M 
5·-'-' ..:!.::. 425 406 A=C X 
52·.~ 426 1174 RCR '3 
524 427 1546 ? Ate x 
52'j 430 47 GOC DIFF30 ( 

52" 431 DIFl="25 260 C=N 
5~ ., .L.. 432 416 A=C 
52:':; 433 453 GO TO C>IFF65 ( 

52-:; 434 DIFF30 1146 C=(";-1 ~< 
53l' 435 1160 DADD=C 

* ! ! ! ! IF THIS REGISTER DOESH·· T EXIST, 
53:~ 436 1 GOSUB P6RTN 
53:.:: 437 0 
5-~ .. w_ 

534 
53~ 

53~ 
53? 
538 
53':; 
54(1 
5<~ 1 440 316 C=B 

420) 
354 ) 

434 ) 

500 ) 

MA'( 

C= SSSSSSSSSSCC 

(P+ 1 ) 
(P+2 ) ERROR 
CHECK KE'tBOARD IF S8= 1 

RESTORE THE SIGN 
N= UNCO[lED TIMER TIME 
C.X= REG 0 ADDRESS 

C.X= ACTIVE REG ADDRES:3 
OK TO USE HE~<T LO(IIER REG? 
YES 
NO. SHOI.~ SPLIT .. NOT D I FFEF:H!CE 

GET A "MEMORY LOST" 
NASSAGE REG CONTENTS TO BE LEGAL 

*NAINFRAME: CH5, @1160 
IN: C.X= REGISTER ADDRESS 
ASSUME: THE C.X REGISTER.ENABLED 
PERIPHERALS DISABLED 
OUT: C.X PRESERVED. HEXMODE 

B= LEGALIZED C.X REG CONTENTS 
USES: A,B/C. ACTIVE PT, DADD 

( + I) :3UB LEVELS) 
C= REG COtlTEtHS 



51~ 441 GOSLIB KEYCHK CHECK KEYBOARD IF sa= 
54~: 442 
54~ 443 ? CIO S NEGATIVE OR ALPHA? 
54..! 444 GONe DIFF35 ( 450) NO, POSI1IVE NUt'lBER 
54~i 445 SET DEC 
54t . . 446 C=C+l S NEGATIVE HUMBER? 
547 447 GONe DIFF38 ( 454 ) NO, ALPHA DATA 
54~: 450 

o 
1376 

43 
1240 
1076 

53 
DIFF35 156 

1 
o 

AS EX A= H.MS TIME OF PREVIOUS SPLIT 
54~ 451 
549 452 
55 I.! 453 
SSl 4S4 
55~ 455 
553 
55~ 456 
55::: 
55,:. 457 
55;: 4;50 
51:"'"> .... ' 461 
55:~ 462 
55'~ 463 
561' 464 
5~1 465 

GOSUB 

43 GOTO 
DIFF38 1114 ?S9=1 

1547 GOC 

1413 GOTO 

OIFF40 1 GOSLIB 
0 

336 C=B 
1240 SET DEC 
1534 PT= 
137€- ?C#O 

23 GOHC 

HMSSEC A= SSSSSSSSSSCC 

DIFF40 ( 457 ) (P+ 1 ) 
(P+2 ) ENTER KEY PATH? 

DIFF25 ( 431 ) YES, DISPLAY SPLIT BECAUSE THE 
NOT VALID 

DIFFEX ( 417) ERROR 

KE'(CHK CHECK KEYBOARD IF S8= 1 

S C= PREVIOUS SPLIT 

12 
S NEGATIVE? 
DIFF50 ( 467 ) NO 

56~.! 466 1212 C=-C WPT YES, MAKE IT 1 0 IS COMPlEMEtH 
5 r-I 

t) .' 467 DIFF50 416 A=C A= PREVIOLIS SPLIT 
5~4 470 260 C=H C= MOST RECENT SPLIT 
56":' 471 1376 ? CIO S NEGATIVE? 
56":, 472 23 GONC DIFF60 ( 474 ) NO 
5 .... -, o. 473 1212 C=-C WPT ~1AKE IT 1 0 'S COMPLEMENT 
5G~~ 474 DIFF60 256 AC EX A= CURRENT, C= PREVIOUS SPLIT 
56'1 475 716 A=A-C DIFF= CURRENT - PREVIOUS 
57U 476 1 "536 ? ~IO S NEGATIVE RESULT? 
571 477 1'557 GOC DIFF38 ( 454 ) YES, BAD DATA 
572 500 DIFF65 236 B=A S 
573 501 1 GOlONG GTMR30 
57,] 502 2 

.~********************************************************************** 
* RSTKBT -- TIMER RESET KEYBOARD 2-24-81 RSW 

* * IN & ASSU~E: HEXMODE 
* USE3: C.X OHLY 

'" 58 t} 
53t 503 RSTKBT 460 
58;.,: 504 172 
58·~ 505 t 146 
58<; 506 1773 
58'5 507 1 
58''') ~10 .j 

"-

53t'. 
5;3l 

EtHRV RSTKBT 
lDI 
CON 122 
C=C-1 DO 40 MSEC DOWN DEBOUNCE 
GONe :1<-1 (505) 
GOlONG RSTKB CLEAR KEYBOARD 

*MAINFRAME: eNO, @230 
IN & ASSUME: HEXMODE 

5'::":' ..., '-' USES: C.X ONLV 
i***~***~********************************************************"'*****r 

,.. 1-5-81 RShl 
* C~I.CRA = CALClIUlTE NEltl ACTIVE (STO/RCl) REGISTER ADDRESS 

* * FETC.IES THE REGISTER NUMBER FROM nM" AND COMPUTES THE NEW ACTIVE REGISTER 
* ;:;DORE:3S, 

* * IN: M.X= REG 0 ADDRESS, M[5:3]= 9TO REG NUMBER (BCD) 

[:0 IFF 



... 1'1[8:61= RCL REG HUMBER (BCD) 

... ASSUME: HEXMODE 

... OUT: M[11:9J= NEW ACTIVE REG ADDRESS 

... USE~r A.X. C, 1'1[11:9], 2 ADDITIONAL SUB lEVELS 

... (HO PT, HO DADD, HO PFAD, HO TIMER CHIP ACCESS) 

... 

... 
* R-TO-S= RCL TO STO: 
... 

SAM~ AS CALCRA EXCEPT SETS TO STO MODE (S2=0), 
SO I T USES 82 !! I.! ! 

... 

... CALeRC: SAME AS CALCRA EXCEPT EXPECTS C= M REGISTER CONTENTS 
... 

6 G~~ ENTRV R-TO-S 
6tO ENTRY CI!:jlCRA 
6 i j EtHR't CALCRC 
6 t :~ 511 R-TO-S 1004 S2= 0 Sl~ ITCH OUT OF Rel 
61 :J 512 4 83= 0 DON'T SUPPRESS REGISTER t'HJi'mER 
614 513 CALCRA 630 C=M 
6· .-, ,) 514 CALCRC 1 GOSUB GETR# C. ~<= ACTIVE REG NUMBER 
61 ~) 515 0 
6 It. 516 132 c=o 1'1 C(4:3)= 00 FOR "GOTUH" 
61~ 517 1 GOSUB GOTIHT COHVERT IT ItnO BIHAR'( 
61 t' 520 0 
610 "'MA I t~F"RAME : eNO, @1370 
619 IN: C.X= BCD NUMBER, (:;:4:3)= 
620 ASSIJI'1E: HEXMODE 
621 OUT: C.X= BIHAR'( NUMBEI" 
6'-'-' ~.:... USES: A.X, (:, +1 SUB LE'· ... El 

00 

62·5 ( NO ST, HO PT, t-lO DADD, t~O PFAD) 
624 521 406 A=C X A.X= BINARY REG HUI-1BER 
62'5 522 630 C=N C.X= REG 0 A[ll)RESS 
626 523 506 A=A+C X A.X= NEl~ ACTIVE REG ADDRE~;S 

62l 524 1174 ReR 9 
6~~i 525 246 AC EX X C. X= NEI~ A.CTIVE REGI:;TER ADDRESS 
629 526 274 RCR 5 
63li 527 '530 M=C 
631 530 1740 RTN 

... 
~***** ... ******************************************************************* 
* 1-5-:31 R~;I.\I 

* GETM.X = GET REGISTER WHOSE ADDRESS IS IN M.X 

* IN: M.~= REGISTER ADDRESS 
* ASSUMES: PERIPHERALS DISABLED 
* OUT: C= REGISTER CONTENTS, THAT REG IS ENABLED 
* USES: C. DADD (NO PT, HO ST, +0 SUB lEVELS) 
* (NO ARITH MODE, NO PFAO) 

* 643 ENTRY 
644 ENTRY 
645 531 GETMXP 1434 PT= 
646 532 GETM.X 630 C=M 
647 533 1160 DADD=C 
648 534 70 C=DATA 
649 535 1740 RTN 

GETM}<P 
GETM.X 
1 

C.X= REG ADDRESS 

"************************************************************************ 
* STOPWATCH 2-24-81 RSM 

* * * * * 



57= ( 0) SHIFT (NOT) SET * 
* 
* 
* 
* 
:4< 

:36= ( 0) (NOT) ENTERING REGISTER NUMBER 
55 SCRATCH (SUPPRESS AMIPM IN 
S4= 1 ( 0) (2 )/3 DIGIT REG NUMBER 
S3= 1 ( 0) DON'T (DO) DISPLAY REG NUMBER 
S"'-~- 1 ( 0) RCL (STO) MODE 

* SO= 1 ( 0) DIFFEREHCE/(SPLIT) MODE 

* * PJINTERS WHICH ARE PRESERVEO THROUGHOUT THE STOPWATCH: 
* M.X= REG 0 ADDRESS 
* M(5:3)= STO REGISTER NUMBER 
:4< 1'1<8:6)= RCL REGISTER NUMBER 
:4< H(11 :9)= ACTIVE (STO/RCL) REGISTER ADDRESS 
* H(12)= CURRENT TENTH OF SECOND 

670 536 227 CON @227 W 
671 537 23 CON @23 S 
672 ENTRY SW 
6;3 540 SW 1570 C=REGH 13 

TIME 

674 541 74 RCR 3 C.X= REG 0 ADDRESS 
675 542 346 BC EX X B.X: REG 0 ADDR 
676 ~43 116 C=O 
677 544 306 C=B X 
678 545 1174 RCR 9 
679 546 306 C=B X 
6a~ 547 1074 RCR 2 
681 550 356 BC EX 

01 SPLA'(] 

66~ 551 1 GOSUB INITMR INITIALIZE TIMER IF NECESSARY 
68d 552 0 
68·~ 553 170 ReT I ME READ 3c START HOLD It~G COIJNT 
694 554 416 A=C 
6B~ 555 1434 PT= 1 
6a~ 556 202 B=A PT SAVE CURRENT TENTH OF SECOND 
687 557 1376 ? C#O S STOPWATCH TIME COMPLEMENTED? 
688 560 47 GOC TM20 (564) YES, "SETSW" SCREENS LEGALITY 
68~ 561 1 GOSUB 36000 C= 00000036000000 
689 562 0 

* NOTE: IF THE STOPWATCH TIME HAS BEEN SCRAMBLED BUT NEITHER THE 
* TIMER WARM START CONSTANT NOR THE HARDWARE FOWER UP BIT 
* DETECTED A PROBLEM, THE KEYBOARD COULD BE LOCKED OUT FOR 
* UP TO 15 MINUTES HERE AND ON EVERY ACCESS TO THE STOPWATCH 
:4< TI ME. 

696 563 1016 C=A+C TIME MUST BE < 100 HOURS 
697 564 TM20 150 WDTIME CORRECT TIME EXACTLY 

* HOTE: FOR TIMES> 88 DAYS, WDTIME WILL WRITE A TIME THAT IS SLIGHTLY 
* IN E~RO~. THE ERROR WILL BE (1+N)/100 SECONDS WHERE 
* N= INT([(HOURS SINCE LAST USE OF SW) - 2100]/3000) 
* THIS IS AN ERROR OF ABOUT (1/100 SEC)/(3000 HR)(3600 SEC/HR) 
* OR ABOUT 0.001 PPM WHICH SHOULD NOT BE NOTICEABLE COMPARED 
* UITH THE TIMEBASE ERROR. 

* 
70~ 565 1140 SETHEX 
706 566 1704 CLR ST 
70? 567 316 C=B 
7 O~~ 570 74 ReR 3 
7 C~~ 571 530 M=C 
7 I.) 
7' . I. 

71 ;? 

M . X= REG. 0 ADDRESS 
M[5:3J= STO REG NUMBER= 0 
M[8:61= RCL REG NUMBER= 0 
M[ 11: '3J= ACTIVE REG A[;[~RE::::3= rl. >: 



I 7 t:J 1'1.(12)= CURREtH TEHTHOF SECOt4D 
710t 572 1 GOSUB CLRALM CLEAR EXT::':AHEOUS ALARMS 
714 573 0 
71 ~) 
7 It; EHTR'( TMROO 
717 EtHR'( TMR01 
710 574 TMROO COSUB RSTKB CLEAR KEYBOARD 
713 575 0 
71 ~J *MA I t~FRAME: eNOl @230 
720 IN 8c ASSU~1E : HE~<MOOE 

721 USES: C . ~< ONLY 
722- TIME: 44 MIN (INC GSB 8. RTt4) 
7"'~ eo.} 576 TMRO 1 1714 CHK KB ANOTHER KEY DOMtP 
7~4 577 1 GOLe Tr'RKEY YES 
7~4 600 3 
725 601 410 S8= CHECK KEYBOARD 
7~6 602 1014 ?S2=1 RCL MODE? 
72/ 603 177 Goe TMR10 ( 622 ) YES 
72~ 604 11 04 S9= 0 RETURH Ot4 KEV DCt i • .It~ 
72':J 605 1 GOSUB GETMR B=UHHORMAL IZE[) TIMER TIME 
7~9 606 0 
731) 607 1714 CHK KB KEY DOWN? 
731 610 717 Goe TMRCHK ( 701 ) '/ES 
7-' .-. ·"r;" 61 1 340 SEL Q 

7:n 612 134 PT= 4 01 SPLA'( TEtHHS OF SEeOt~DS 

73< 613 1 ,GOSUB HWSTS PUT UP HARDWARE STATU:; 
734 614 0 
735 615 1214 ?S7=1 RIJHHING? 
736 616 27 GOC n1R07 ( 620) 'rES 
73; 617 . 34 PT= 3 NO I DISPLAY 100TH'S 
7'70:· ' ... ; "_f 620 TMR07 1730 CST EX RESTORE TIMER STATUS 
73'~ 621 523 GOTO TMR24 ( 673 ) 
74 (I 
741 622 TMR10 106 C=O X 
742 623 1760 PFAD=C DISABLE PERIPHERALS ([)ISPLA'() 
7<t3 624 630 C=M 
7'!4 ~.25 1 174 RCR 9 C.X= RCL F:EG ADDRESS 
745 626 1 I~OSUB CHKADR ERROR FOR INVALID ADDRESS' 
74~i 627 0 
7~6 *~lAINFRAME : eNS .. @11 56 
74,' IN: C.X= REGISTER AD r'R E :::; S 
7tt~: ASSUME: PERIPHERALS D I Sf~8LE[! 
74~1 OUT: B= 1'1ASSAGED REG CotHEHT::; ! 

750 HE:~MODE " 5'3= 1 
751 U::;ES: A,BIC, 59, ACTIVE PT. [!I~ [:0[:, 

7S2 ARITH MODE 
...,r:- -. 
, ._'.j (+0 ';UB LEVELS :> 
754 ~.30 11 04 89= 0 RETURN Ot~ KE'(, DOWN 
7::-';: 631 316 C=B C= tcfAS:::AGED REG COtHENTS 
'7e:-, '.~ r:, ~.32 1714 CHI< 1<8 I<E'( DOWN? 
75t' 633 467 I:;;OC n1RCHK ( 701 ) YES 
7"52 634 1376 ? ell) S NEGATIVE OR ALPHA'-::' 
...,,...J 
• \,# , 635 53 GOHC n1R12 ( 642 ) NO, POSITIVE NLlI'1BER 
7';0 ':;·36 1240 SET DEC 
7';, 637 1076 C=C+1 S 
76;:: 64(1 117t. C==(:-1 s t~E GAT I '·lE t~UM8ER"::' 

7(, ~!. 641 123 GONe n1F~DE ( h~7 "' _.,j-..J, NO .. ALPHA DATA 
7f.~ 642 TMR12 1614 ?SO=l H4 DIFFEREHCE i'10[;'E? 
"?'~ , t':' .. ';.43 ..--

--''''' GONe nlRt5 ( 650) NO .. SPLIT MO[JE 
...,.: .:; 
, '0"',.' ::.44 t GOSlIB DIFF CALCULATE () I FFEF,'ENCE 



76E. 645 0 
76 ~J t,46 213 GOTO TMR19 ( 667 ) < P+ 1 ) 
7 f. ~~ 647 43 GOTO TMRDE ( 653 ) (P+2) "DATA ERROR" 
7' ',I f, , 650 TMR15 1 GOSUB UHNOR1 UNNORMALIZE THE SPLIT 
7' ''':' (;" 651 0 
77 tj E,52 143 GOTO TMR17 ( 666 ) (P+ 1 ) LEGAL SIZE ~3PL I T 
7-,i 

I • 653 TMRDE 404 S8= 0 (P+2 ) ERROR, DON'T PRItH 
77:2 654 .1140 SET HE>: ..,..,-, . -.) ';55 1 GOSUB MSGA PUT "DATA ERROR" IN DISPLAY 
77:-) 656 0 
774 657 0 XDEF MSGDE "DATA ERROR" 
775 "'MAINFRAME: cta) @154 
77fj IN: 59= 1 SET MSG FLAG ~( PF~ HlT 
7~"" .. S8= 0 JUST [) I SPLA'.' 
770 ASSUME: HE~<MODE 

779 OUT: CHIP 0 ENABLED 
7SI.! USES: FOR S8= 0: A/C, ACTIVE PT., 
781 +1 SUB LEVEL .' DADO, PFAD, 
78:~ ARITH MODE 
7B:~ 660 410 se= 1 CHECK KE'(BOARD 
7f~~ 661 1 GOSUB EHLCO Et~ABLE [) I '3PLA'c' I DISABLE RAM 

. 7~q 662 0 
78':i "'MAIHFRAME: CN1, @1766 
786 H4 8- ASSUME: HOTHItH~ 

78'," OUT: DISPLAY ENABLED, RA~1 D I ::,AE:LED 
78:-:, USES: C.>:, DADD, PFAD ONL'{ 
78':) 663 GOSUB REGI SHIFT REG I LEFT INTO D I SPLA'/ 
-,.",,'. 
t ';J :,J 664 0 
791) 665 143 GOTO TMRCHK ( 701 ) 
791 666 TMR17 216 B=A B= UHHORMALIZED SF-LIT 
79-,.: 667 TMR19 1714 CH.< KB KE'''' DOlJt·P 
7~n 670 117 GOC n1RCHK ( 701 ) YES 
794 671 340 SEL Q 
7'~~5 672 34 PT= 3 RCL MOI)E., D I SPLA'y' 100TH':; 
7':H~ 673 TMR24 1 GOSUB CHKLB CHECK LOI.d BATTER'", 
796 674 0 
79'l 675 1714 CHK KB KE't DrJ~.IH"? 
"":'1,', 
... ·0 676 1 GSUBHC DSPTMR NO, DISP'LAY WITH R# IF NECESSAi':Y 
7·),:; 677 0 
,?,~,::; 
I _' ~ 700 240 SEL P 
8t)!} 

eo I EHTR't H1RCHK 
80;; 701 T MRCHl< 1714 CHK KB KE'( DO~JH? 

80? 702 717 GOC TMRKEY < 773 ) 'tE::: 
8 o,~ 703 1140 SETHE~< 
8 O~: 704 1 GO::;UB ENn1R 
80~ 705 0 
80(; 706 1554 ALARM? 
8/):; 707 233 GONC n1R70 ( 732 ) NO 
8 O{~ 710 370 RDSTS C= HAR[)l.J AR E STATUS 
8 O~~ 711 1634 PT= 0 
81t) 712 742 C=C+C PT T II'tE R COLltHED THJ:=:OUGH ZER'Y' 
81 1 713 173 GONC TMR70 ( 732 ) NO 
S t I) , c_ 714 1 (;jOSLIS BEEPK SEEP 
BL~ 715 0 
8 1 :~ 716 1714 CHK KS KE'-( DO \I.IN .~, 

814 717 1 GSIJBNC BEEPKP IW, BEEP 
814 720 0 
81 ~) -;;'21 1714 CHI< KB DID A KEY CO~1E r'O(I'~'1 DUR I t·le THE E:EEp·7' 
9 It; {'22 517 ,:,oe Ti'1PK::V ( 773 ) 'lE:;: , BEEP ABORTED, C:· Ct t4 .. T CLE~F. ;:~ L>4 Fd'1 



8 f~- ?23 1 COSU8 ENTMR ENABLE TIMER CHIP, DISABLE RAM .. PT= ~ 

8 I~' 724 0 
8HJ 725 460 LDI DON'T CLEAR ALARM UNTIL SlIRE 
819 726 61 CON @61 OF SOUHDING 2 BEEPS 
821J 727 350 IAIRSTS CLEAR DT2 8, DTZ A, AU1 B 
821 730 1 GOLOt~G TMROI UPDATE LCD TO REMOVE OLD TENTHS DIGIl 
821 731 2 
8""·~· ,.:.. 732 TMR70 1434 PT= 
8'-"" 'J 733 370 RDSTS C= HARDWARE STATlIS 
824 734 752 C=C+C lcIPT RUNNING? 
82'5 735 1443 GONC TMRCHK ( 70' ) NO 
826 736 '650 PT=8 SELECT STOPWATCH CLOCK 
827 737 70 RDTHtE C= STOPlJATCH TUtE 
82"; 740 416 A=C 
82'51 741 ~·30 C=M 
83f' 742 674 RCR 11 C( 1 )= LAST TENTH OF SEcot·l[i 
83~ 743 1542 ? AIC PT TIME TO UPDATE THE DISPLAY? 
83~ 744 1353 GONe TNRCHK ( 701 ) NO 
83"T 745 17t4 CHK KB KE'r' DOWN? 
8304 746 257 GOC THRKEY ( 773 ) '(ES 
8-'0:-.,) ._' 747 242 C=A PT 
835 750 402 
83f 751 74 RCR 3 
83;' ?52 530 M=C M( 12 )= CURRENT TENTH OF SECOND 
a:3~' 753 1014 ?S2=1 IN RCL MO[JE? 
839 754 1257 GOC TMRCHK ( 70 f ) YES, DON'T CHANGE DISPLA'l 
84 (I 755 410 S8= 1 RETURN ON KEY DOWN 
841 756 11 04 89= 0 
84:;: 757 256 AC EX C= TIMER TIME 
843 760 1 GOSUB GETMRC CONVERT TIME TO HMS 
B4~ 761 0 
844 762 17'4 CHK KB KE'( DOIJN? 
84~ 763 107 GOC TMRKE'( ( 773 ) '(ES 
84t. 764 1 ClOSUB CHKLB CHECK LOW BATTER'( 
84~. 765 0 
B47 766 340 SEL Q 
84€: 767 134 PT= 4 ONLY DISPLAY TENTHS 
845- 770 1 GOSUB DSPTMM DISPLAY TIMER TIME 
849 771 0 
851' 772 1073 GOTO TNRCHK ( 70' ) NOMAS 851 
852 
85? NOt MAnufacturer Supported 

85~ ENTRY TMRKEY 
T t contact manufacturer 

recipient agrees NO 0 

8r. "'-.J _. 773 TMRKEY 1140 SETHEX 
as.::: 774 i 06 c=o '.J 

,,> 

857 775 1760 ?FAD=C DISABLE PERIPHER~LS 
858 776 460 LDI 
85'~ 777 23 CON 19 
861~ 1000 1 GOSUB KEY-Fe BRANCH TO FUNCTIOHS 
861\ 1 001 0 ,.. E~:ECUTION TIME= ('( KE'r' ) + 12 It~CLUDlt4G GSB & RTN 
86~! f 002 207 (:ON2 8 7 R./S 
8 '"I t) _ 1 003 23 COt~2 1 3 ENTER 
864 f 004 204 COt42 8 4 UI3 II 

86"5 1005 164 COt~2 7 4 "8" 
86;::· 1 006 64 (:ON2 :3 4 "7 n 

86? 1 007 205 COt·12 8 5 n €, 11 

86[:~ 1 01 0 165 CON2 7 5 "5" 
86') 1 01 1 65 COt-f2 3 5 "4" 



870 1 012 206 COH2 0 I 8 6 "3" 
87t 1013 166 CON2 7 6 "2" 
872 1014 66 COH2 3 6 II 1 " 
Si'.} 1 015 67 COH2 3 7 "0" 
874 1016 30 CON2 1 8 "OFF" KEV 
875 1017 202 CON2 8 2 "RCL" 
876 1020 302 CON2 12 2 "SST" 
8?"? I • 1021 22 ':ON2 1 :2 "SHIFT" 
878 1022 203 CON2 8 3 "EEX" KEV 
879 1023 303 ':OH2 12 3 BACK ARROW 
880 1024 163 CON2 7 3 lOCHS" KEY 
881 1025 0 CON 0 
88:';:' 1026 443 GOTO TMRIS ( 1072 ) RIS 
88:~ 1027 413 GOTO TMEHT ( 1 070 ) ENTER 
88~ 1030 1066 C=C+1 XS 
88'5 1 031 1066 C=C+1 ~<S 
8S( 1032 1066 C=C+I XS 
88'l 1033 1066 C=C+l XS 
813::: 1034 1066 C=C+l XS 
8S';; 1(135 1066 C=C+1 XS 
8ge 1 036 1 066 C=C+1 XS 
891 1037 1066 C=C+l XS 
892 1040 1066 C=C+l XS 
89:~ LEGAL 
894 1 041 423 GO TO ADEHT ( 1 1 03 ) ADDRESS EHTR~( 

89:5 1 042 513 GOTO TMROFF (1113) OFF 
89;.~ 1043 443 GOTO TMRCL ( 1 t 07 ) RC'L 
89'," 1 044 463 GOTO TMSST (1112) SST 
89d 1 045 773 GOTO TMSHF. ( 1 144 ) SHIFT 
89°:.? 1046 373 GOTO TMEEX ( 1 t 05 ) EE~< 

9f' (: 1047 553 GOTO TMRBAK ( 1124 ) BACK ARROl~ 

9u, 1050 413 GO TO TMCHS (1111) 
* I ••••• , •••• t ••••••••••••••••••• I •• t •• I_' ••••••••••• , , •• I. " ••• , •••••• , •• 

9 (l:~ 
904 ENTRV TMROOK 
9 (t~-: 1 051 TMROOK 460 LOI 
90(; 1 (152 156 CON 11 0 
91)? 1053 1146 C=C-1 ~< WAIT FOR KEV OOlm OEBOUNCE 
9 (\~~ 1054 1773 GONe *-1 ( 1053 ) ( MH~ OF 40 MILL I SEC OtIC.:; ) 
90~~ 1 055 1 GOLONG H1ROO 
90~~ 1056 2 

* "' ....... , ., .. I. I' •• , I •••••••••••••••••••• I. I •• '" ••••• , •••• , ••• , I "' 
, , , 

9 i 1 

~****************************************************************+ 
>I< CLOr::K 6-30-:31 RSi.-j 

~*>I<**************************************************************. 
915 1057 213 CON @213 K 
916 1060 3 CON @3 C 
91 ~, 1061 17 COH @17 0 
9tO 1062 14 CON @t4 L 
9 t ~} 1063 3 COtl @3 C 
'32 .. , ENTR~( CLOCK 
'32 t 1064 CLOCK 1204 87= 0 
92:.: 1 it65 1 GOSUa TGLSHF TUR~~ ON SHIFT AtWUJ.lCIATOR 
92~ 1066 0 
9T3 1067 313 GOTO TOFF (1120) 
924 
92':i 1070 H1EtH GOLOHG TMREtH 
92'; 1 071 2 
92~ 1072 TMR/S 673 GO TO TMF.:P/S (1161) 



92',7 
92':; 1073 TMREX 1 GOSUB TGLSHF TURN OFF SHIFT ANtWNC I ATOR 
928 1074 (I 

92":-J 
93(' ENTR'( TMEXIT 
931 1075 IMEXIT 1 GOSUB RSTKBT CLEAR KEYBOARD 
931 1076 0 
93:-~ 1 (177 1 GOSUB ENCPOO E,NABLE CHIP 0, DISABLE PEPIPHERALS 
9'3;::':: 11 00 0 
933 MAINFRAME: 
934 1 1 (t 1 (;;OLOHG CLDSP CLEAR MESSAGE FLAG AND PUT UP GOO:::.E 
934 1 f 02 2 
93,., (FOR RUUNING PROGRAM CASE) 
9'3~ MAIHFRAME: Ct4'<L @340 
93;- IN: CHIP (I ENABLED " PER I PHERf~L :::. [:0 I :3At 
9'3f.: OUT: DOES NOT RETUR~~, GOES TO t·1FFFU 
939 1103 ADEtH GOLOHG ADREtH 
'33 .... , 11 04 2 
94(1 1 t 05 T MEE~< 1 GOLOHG Ti'tREEX 
94{1 1106 2 
9-' 1 11 07 TMRCL 1 GOLOt~G TMRRCL 
9-~ 1 11 1 0 2 
'3'~~: 1 1 1 1 TMCHS 673 GO TO TMRCHS ( 1200 ) 
94~ 1 1 12 TMS:3T 763 GOTO TMRSST (1210) 

* 
'" TMRGFF -- SET UP FOR JUMP TO "OFF" 
:tc 

:tc H~ : HD{MOCE (DOES NOT RETURN) 
:4< 

94 ';. ENTRY TMROFF 
950 t113 TMROFF t GOSUa HIRSTS 
930 11 14 0 
951 11 15 1 GOSUB Cl.RALS STOP CLOCK MODE 
951 11 16 0 
9'5l-
9':,3 ENTRY CLKOFF 
954 11 1 7 CLKOFF 240 SEL P 
95"" 1120 TOFF" 1 GOSUB LDSSTO PUT UP STATUS SET 0 
95~ 1 1 21 0 
95.: *1'1 A I t~FRA~1E : CH 1 , r1i 16;;:'7 
9:.7 IN 3, ASSUME: ~WTH ING 
9'5.-:> OUT: S 0-:::7= STATUS SET (I, c= r;;'EG 14 
95:.0 CHIP 0 ENABLED, PERIPH () r :::\f~E;LE[:; 
9t.IJ USES: C, SO-S7, [ll~[o[) .' PFA[, 
9i I ( t~O PT, +0 SU8 LE'-/ELS ::. 
96~~ 1122 1 GOLOt~G OFF POlJER OFF 
96~-: 1123 2 
96~! *rlA I NFRA~1E : CH4, @71 (I 

9S~ It~ : CHIP (I Et~ABL.ED , PERIPH r:.T:;AF;L.E[:;, 
9';~ STATUS SET 0 UP, P SELECTED, 
9:5,:, HE~<MO[lE 
9 ~-.1 b. 
9'5 ~.~ 1124 TMR8AK 1214 ?::;7= 1 SHIFT SET? 
96"J 112S 1467 Goe TMRE~< ( 1 073 ) YES, E::nr U Shill 

'37 !J 1126 514 7'86=1 EtHER 1 NG A [)[) F~ E S ::;7-' 
'371 1127 163 GONe Ti'18K20 ( 1145 ) NO 
q?'-, 
~ .. :.., 11:3 0 1 GiOSUS GETRftM C.X= STO/F:CL REG tWI'1BER 
'~7 ~t I 1 31 (I 

9;:':"5 1132 406 A=C ~< 
97'1 1133 1434 PT::: 



9;5 1134 542 .-::1=.-::1+1 PT A( 1 )= DIGIT? 
976 1135 23 GONC TMBK10 ( 1137 ) YES 
9","7 .. 1136 1034 PT= 2 NO, SO A.XS= LAST DIGIT 
970 1137 Tt1Bl< 1 0 102 C=O PT "F" OUT LAST DIGIT 
97') 1140 1142 C=C-l PT 
981..1 1141 1 GSUBC PUTR# ! ! ! ! WILL ALl,JAYS CARR« !!!!!!! 
98(1 f 142 1 
981 1143 TMR OK .. I 1063 GOTO TMROOt< ( f 051 ) 
98,~~ 

98:3 1144 TMSHF 723 GOTO TMRSHF ( 1236 ) 
984 
98'5 1145 TMBK20 1 (jOSUB ENTMR ENABLE TIMER CHIP, PT=A 
98'5 1146 0 
986 1147 370 R[)STS C= HARDl~ARE STATUS 
98'/ 1150 1434 PT= 
98::: 1 151 1014 ';:'82= 1 RCL MODE? 
9B"! 1152 ;'77 GOC TMRC15 ( 1251 ) YES, SWITCH TO STO MODE 
'391.' 1153 752 C=C+C WPT RUNNING? (1S7=1) 
991 1154 1677 GOC H1R OK J ( 1143 ) <IE5, IGHOF:E THE I(E1 
99;.~ 1155 116 C=O NOT RUNNING 
99:~ 1156 1650 PT=B 
994 1157 50 WRTIME CLEAR THE STOPWATCH 
99~ 1160 1633 GOTO TMROKJ ( 1 143 ) 
9'36 
99',' 

* ...... , , .. , . I. , ••• r, ••••••• , •• , ••• , •••••••••••••• , • I' , • , • I •• , • I ••• 

9q::' 

100::1 1161 TMRRlS 514 ?S6=1 ENTERING ADDRESS'? 
100 I 1162 1617 '~OC TMROKJ ( 1143 ) YES, IGNORE THE KEY 
I OO~: 1163 1 GOSUB HWSTS PUT UP HARDWARE STATUS 
1 00:': 1164 0 
100:;' 1165 1650 PT=B SELECT T I MER.·"'STOPWATCH CLOCK 
I 0 O·~ 1166 1214 ?S7=1 RUNNING? 
, OO~7 1167 33 GOt~C TMRS20 ( t t 72 ) NO 
100f 1170 1450 STOPC YES, STOP 
1007 1 1 71 23 GOTO TMRS30 ( 1 173 ) 
1006 
I OO~~ 1 t 72 TMRS20 1'550 STARTC START TIMER/STOPWATCH 
I 01 IJ 1173 TMR330 1'530 ST=C RESTORE STATUS 
, 01 i 1174 1014 ?S2=1 IH RCL MOC>E? 
I 01 ;? 1175 1 GSUBC R-TO-S YES, SWITCH TO STO MO[)E 
1012 1176 1 
I 0 ~ :J 1177 163 GOTO CLRSHF ( 1235) BE SURE "SHIFT" I ... · ;:.. OFF 
t 014 

:+c • • •••••••• , • • , I , •• .' ' •••• , • • • I • • • • • • • • • • I I • I • • I • • I • r I , • I • , • • • , • • • • I 

jOt6 
1 0 f t' 1200 TMRCHS 1214 '?S7= 1 SHIFT SET? 
1018 1201 1427 GOC TMROKJ ( 1 143 ) YES, IGNORE THE KEY 
1019 1202 1614 '?SO= 1 DIFFERENCE MODE? 
10211 1;203 37 GOC TMRCH3 < 1206 ) YES 
I02t 1204 1610 SO= 1 NO, GO TO DIFFERENCE MOOE 
1022 1205 473 GOTD TI'1RC30 ( t 254 ) 
, O:~·.~ 1 ;;:~ 06 TMRCH3 1604 SO= 0 GO TO SPLIT MODE 
1024 1;207 453 GOTO Tl'1RC30 ( 1254 ) 
102'5 

: ••••••• I , •• , • I , I , , , '.' , I • I , , • I • , • , • I • I I • I ••••• , • I , , I •• I , I , I •• , I • , , • I I • 

102',' 
I O:~"" 1210 TMRSST 514 "7'86=1 EtHER I HG ADORESS"? 
t02';; 121 1 1327 GOe TMROKJ ( 1 t 43) YES, IGNORE THE k.EY 
103(' 1212 460 LDI 



1031 1213 62 CON 50 
10:32 1214 1 Ci08UB GT-RIMC C.X= REG HUMBER 
1 0:3::: 1215 0 
10.3:3 1216 1240 SETOEC 
1034 1217 1214 '1S7=1 SHIFT SET? 
10.35 1220 57 GOC TM88T2 ( 1225 ) YES, DO A BST 
I01f 1221 TMS8T1 ~.46 A=A-1 )< WAIT 1 00 !.tIORD TIMES FOR 
, OJ;' 1222 1773 GONG TMSSTI ( 1221 ) 40 MSEC TOTAL DOlJN DEBOUNCE 
1038 1223 1 GOLOt-4G TEt-4T35 DO A SST 
10:38 1224 2 
i 0:3.:, 1225 TMS~3T2 1146 C=C-1 X DO A 8ST 
I 04 (I 1226 23 GONC TM8ST4 (1230) 
I 1)41 1""")7 ~c... t 06 C=O X CAN'T BST, AT REG (I ALREA[)'r' 
1042 
1042- 1230 Tt18ST4 1140 SETHEX 
i Ij4.t 1231 1 CiOSUB PUTR# UP[)ATE REG NUMBER 
IIH~ 1 ;;~32 (I 

I t)4~j 1 ;~33 TM8:316 1 G08UB CALCRC CALCULATE NEtt'! ACTIVE REG ADD RES::; 

i04~ 1234 0 
IOH. 1235 CLRSHF 1210 S7= 
1047 

:fc FALLS INTO HfRSHF TO CLEAR SHIFT ANNUNCIATOR 
*. I •••••• , , I • I fl' I. " •• I • , I ••• r I •• I, ••••• , •• , • "' • , ••••• I • , I ",. I I I I. I I I • 

1051.l 
1051 ENTRY TMRSHF 
1052 TMRSHF 
I05:? 1236 TMROOS 1 GOSUB TGLSHF TOGGLE SHIFT ANNUNCIATOR 
iOS? 1 ·-,77 

..:.. oj , 0 
1054 1 ~':40 253 GOTO Tr1RK J 1 < 1265 ) 
10'3:: 

:fc. I ••• , , •• , r , • I ••• , , • I •• I •• , t t , • I I • , , • , • I • I , •• I • , • , I •• , r' • , , I •• I I • , I I I • 

iOS? 
1052 EtHRY TMRRCL 
105':!. 1241 HfRF:CL 1214 ?S7=1 SHIFT SET? 
106;:' 1242 237 '~OC TMRK J 1 ( 1265 ) YES, IGNORE THE KE'l 
1061 1243 514 ?S6=1 EHTERIHG ADDj;~ESS? 

I O~~: 1244 217 Goe Ti'lF:K J t ( 1265 ) '(ES, IGNORE THE KE'l 
106? 1 ;~45 1 (114 7'S2=1 IN RCL t'100E? 
1064 1246 37 Goe HIRe 15 ( 1251 ) '(ES 
106":: 1247 1 01 0 S2= 1 NO) SWITCH TO ReL MOuE 
IOSh 1250 23 GOTO TMRC20 ( 1252 ) 
i Olj? 
,06:::; 1 :25 f TMRC15 1 004 ,-'.-,-

~..:.- 0 SlJ ITCH TO STO MODE 
I 0'; '} 1~52 TMRC20 1 ,::'OSUB CALCRA CALCULATE HE 1\' ACTIVE REG 
I 06'~ 1253 0 
I07'j 1 ;~54 TMRC31) 4 :3.3= 0 DOH'T SlfPPF:ESS REG tWrlEEP 
I 07' 1 1 ,-, C' C' 

~ ...; . .) 1 03 GOTO H1F:K J 1 ( 1265 > 
iOl2 

* I I ••••• , • , • " , •• I , ••• , •• I "" I • I I • "" "" • " • " " r r " • I • " • , I " • I It. 

i 074 
1 0;:-5 
I O:'iJ 1256 TMREEi< 
I 0;' ~. 1257 , 0',"0 1260 
I 0· ... ·) 1;;~61 

I OB I, 1 ~:62 
I 08t 1 ;;;63 
I 08::" 1 ;;:64 
1 OB'~ 12f.5 TNRI< ,J 1 
I Ote 1 ;:::66 

514 
67 

1214 
67 
14 

1717 
1 (I 

1 
-; 
"-

EtHRY 
'?S6= 1 
GOC 
?S7=1 
GOe 
':-83= 1 
GOG 
~..,-
• .,) • ..J-

GOLONG 

HIREEX 
ENTERING ADDRESS? 

Tl'lRKJl (1265) YES, IGNORE THE KE'l 
SHIFT SET? 

TMEE20 (1267) YES 
SUPPRESSING REG NUMBER? 

TMRC30 (1254) YES 
1 SUPPRESS REG NUMBER 
HIR OuK 

A DC< PE ::; :::' 



'" 

j 094 
108':0 1267 TME~20 
t 08':. 1270 
'00'.., 127 t 
I 08:~ 1272 
I 08':- 1273 CLRSH J 
,09:; 1274 TMEE30 
10<)1 1275 
t 0'9;;'2 1276 
IO':n 1277 
t O~14 1300 
'O'-3~ 1301 
,03(:;, 1302 
f 09',' 1303 

4 83= 
114 ?S4=1 

37 GOC 
i10 S4= 

1423 GO TO 
104 84= 
630 C=M 
234 PT= 
t 02 C=O 
434 PT= 
102 c=o 
530 M=C 

1303 GOTO 

o DON'T SUPPRESS REGISTER NUMBER 
3 DIGIT REG NUMBER? 

TMEE30 (1274) YES 
1 NO. SET TO 3 DIGITS 
CLRSHF (1235) 
o SET TO 2 DIGIT REG NUMEER 

5 
PT 2 DIGIT STO POINTER 
8 
PT 2 DIGIT RCL POINTER 

TMSST6 (1233) 

:+: •.• I • , ••••••• , ••• , • , • I • , • I , •• , I ••• I' ••• , •••• I I " f • , • I I " • , , •• , •• , , 

f 1 (: Ij 
1101 
I 1 (I;~ 
i 1 {i2 
I 1 «~ 

, 1 (,~:. 
1 1 (, t: 
I 1 fJ :" 
, 1 ('8 
! 1 (;~., 
: 1 1 I) 

ENTRY ADREtH 
1304 ADRENT 1 GOSUB GTR.MC 
1305 0 
1306 4 S3= o 
1307 514 ?S6=1 
1310 67 GOC ADRE20 (1316) 
13ft 106 c=o 
1312 1146 C=C-1 X 
1313 ADRE15 266 AC EX XS 
1314 510 56= 
1315 223 GO TO ADRE50 (1337) 

C.X= ACTIVE REG NUMBER 

DON'T SUPPRESS REGISTER NUMBER 
ALREADY ENTERING REG NO.? 
YES 
NO. START NEW REG NO. 
C.X= FFF 
C.X= DFF 
SET REG NUMBER ENTRY FLAG 

tNOTE:: 8ACKARROW MAY HAVE CLEARED ALL THE DIGITS SO THE FOLLOWING TEST 
IS NEEC>ED. * 

1316 AC>RE20 1066 
1317 1166 

C"-C+1 
C=C-l 
GOC 
PT= 

~11!) 1320 
ill t; 1::: 21 
'11j'1322 
: 1 1 H 1123 
111913~~4 

jl~n1325 

, 12' 1326 
~ 1 ; . ..:: 1327 

1 j 24 1331 
, j 2'5 1332 ADRE30 
1 1 :;:E. I? 33 
11:2/1334 
1 1 :';-::::; 1:: 35 

i 1 -:: f' 1"3 '37 k DR E 5 0 
II?!) 1340 
1 1 3 ~ 1 341 
1 ! ·5:·~ 1342 
11:: 1343 
112'::; 1344 
,1:::4 1:::45 
1175 

1737 
1434 
1606 A SR 
1042 C=C+1 

63 GOt~C 
242 AC E~< 

114 '7S4=1 
107 GOC 

1706 C SR 
53 GO TO 

1142 C=C-1 
1 ,,:·34 PT= 
1606 A SR 
242 AC E~< 
504 S6= 

1 GOSUB 
o 

514 ?S6=1 
1317 GOC 

1 GOSU8 
o 

673 GOTO 

~II-" .... -=' 
X5 
ADRE15 (1313) 
1 
X 

HAS FIRST DIGIT BEEN ENTERED? 
NO. C. ~<:S= F 

A.X= ODO 
HAS 2ND DIGIT BEEN ENTERED? PT 

ADRE30 
PT 

( 1332) VE:; 
NO, ADD IT 
3 DIGIT REG NUMBER? 

ADRE50 (1337) YES 
X NO.2 DIGITS, C.X= 000 
ADRE40 (1336) 
PT 
o 

PT 
o 
PUTR# 

FIX UP THE DIGIT 

A. X= OOC) 
ADD 3RD DIGIT 
TERMINATE ADDRESS ENTRY 

STILL ENTERING REG HUMBER? 
CLRSHJ (1273) YES 
CALCRC NO, CALCULATE ACTIVE REG ADDRESS 

TENT45 (1434) BEEP IF THE REG DOESN'T EXIST 

*. , , ..... , I • , I I I , I • r " • , "' • I •• "1 ,-, ••• " , •••• , •••• I' ""'" , •• I' , ••• I ••• 

* WA~T TO READ TIME 47 WORD TIME:S AFTER DETECTING "ENTER" KEY SINCE THE 
* "RIS" KEf TAKES 47 WORD TIMES TO START/STOP THE STOPWATCH 
:it 

* MAY DEAD TIME BET~EEN "ENTER"S WHEN IN STO MODE IS (1.071 SEC WITH 



,. SLOtJEST 41C CLOCK, 
i j 42 
1 I ct3 ENTRY TMRENT 
1144 1346 TMREtH 514 ?S6=1 ENTERING ADDRESS? 
1 145 1347 1167 GOC TMRK J 1 ( 1265) YES, IGNORE THE KE'y' 
1 146 1350 1 GOSUB ENTI'IR 
1 t 46 1351 0 
1 147 1352 1650 PT=B 
1148 1353 70 RDTIME C= STOPWATCH TIME 
1 14~' 1354 160 N=C SAVE THE TIME 
1 t ~I~ 1355 1 014 ?S2=t RCL MODE? 
1 151 1?56 1 GSUBC R-TO-S YES, SET TO STO 1'10 DE 
1 151 1357 1 
1 1 '5:~ 1360 630 C=1'1 
i 151 1361 1174 RCR 9 C.X= STO REG ADDRESS 
11 S4 1362 1 GOSUB CHKADR ERROR IF REG DOESH'T E~<I S T 
i 154 1363 0 
1 1 0:5 "'1'1 A I HFRAME : CN5, @11 56 
.. 1 '!.;,. 
1'·4 ~ HI: C.X= REGISTER AOl'/RESS 
1 j 5 (' ASSUME: PERIPHERALS DISABLEL) 
1 1 ':':~ OUT: C.X PRESERVED, HE~<I'1C:()E 

1 1 ~'3 THE C,X REG ENABLE[) 1 

I 1 ~ I) B= LEGALIZED COHTEtn OF THAT F:EG. 
1 16 t USES: A,B, C, 59" ACT I '.IE PT, [lAD[' 
j 1 ~ .. ~~ (NO ADDITIONAL SUB LEVEL~, ) 
i 1~.:~ 1364 260 C=N C= CURREtH TIME 
11~A 1::0:65 404 S8= 0 IGNORE KE'iBOARD 
1 1 .; "5 1:.66 1 GOSUB GETMRC CONVERT TO H.MS 
IIE-· "5 1367 0 
1 ! .:6 1370 630 C=1'1 
i 16? 1371 1174 RCR '3 C. X= STO REG ADDRESS 
11~~!. 1372 1160 DADD=C 
i 1 ~':} 1373 256 Ae E~< c= H,I'1S TIME 
1 1 {" 0 1374 1360 DATA=C STORE THE SPLIT 
1 171 1375 1710 RST KB 
1 1'12 1376 1.714 CHK KB KEY STILL DOkIN? 
1 i 7:3 1377 173 Got~C TEtH30 (1416) NO 
1171 1400 410 S8= 1 YES, CHECK KE')'BOARD 
1 .t -'';: 
• ~ t .J 1401 1 1 1 0 S9= 1 RETURN ON KE't UP 
~ i 76 1402 1614 '~'SO=l IH DIFFERENCE ~10DE? 

i 1 ? ~ 1'~ 03 1 GSUBC DIFF '(ES .' CALCULATE THE DIFFEREHCE 
i i ;;-; 1404 1 
i Il8 IF IN DIFFEF:Et~CE NODE 

-1 ll':j ( P+ 1 ) 
i ~ f: (. (P+2) ASSUME NO ERROR CAr·1 OCCUr;: iii 

1 i;3 ~ 1405 1710 R:3T ~:B 
i 1 :::;.~ 1406 1714 CHK KB KE'( STILL DaMN? 
1 1 ~':~ 1407 73 GONC TENT30 (1416) NO, DON'T DISPLAY 
i 1 f:4 141 0 34(1 SEL Q 

1 185 1411 34 PT= 3 DISPLAY 100TH'S 
1 1 ?6 1412 1 GOSUB DSPTMR DISPLAY SPLIT/DIFFERENCE 
11 ?6 1413 0 
118'? 1414 ,06 C=O X DISABLE PERIPHERALS FO~ 
1 1 ::: :~' 1415 1760 PFAD=C .. KEy' UP" ABORT CASE 
I 1 ;jo) 1416 TEtH30 ~,30 C=1'1 
1 1 S (~ 1417 74 RCR 3 
1 19~ 

:+: 

:4< IN: 7'ER I PHERALS DISABLED 
:+ C= COpy OF "fo1" ROTATE(" SO THAT C.X= ACT I ',/E REG NUMBER 



* !! I "UST NOT BE ENTERING THE REGISTER NUMBER !!!! 

* 
1197 
11';IS 
11';09 
121)0 
120' 
1202 
12 (t:" 
12C4 
1204 
1205 
1266 
1207 
12~{';; 

12C~-1 

1210 
121 t) 
1211 
1211 
1212 
1213 
1214 
1215 

1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1440 

12 It; 1441 
1217 1442 
1218 1443 
121 ~J f 444 
1220 1445 
122 t 1446 
122;;: 1447 
1223 1450 
1224 1451 
1225 1452 
1226 1453 
122'1 1454 
122,; 1455 
122q 1456 

123 t 1457 
123~ '·460 

ENTRY 
1ENT35 1240 SETDEC 

1046 C=C+l 
1140 SETHEX 
1366 ? CIO 

23 GONC 
110 S4= 

1ENT40 1 GOSUS 
o 

1174 RCR 
1046 C=C+1 

274 RCR 
'530 I't=C 

1ENT45 1214 1S7=1 
1 GSUBC 
1 
1 GOSUB 
o 

630 C=M 
1174 RCR 
1046 C=C+l 

26 A=O 
"566 A=A+l 

1426 ? A(C 
127 ,:-aOC 

1160 DADD=C 
70 C=DATA 

256 AC EX 
630 C=I'I 

1360 DATA=C 
70 C=OATA 

256 AC EX 

12:-::. 1461 lEtH60 
123< 1462 

1'360 DATA=C 
-:,30 C=M 

1'556 ? A.C 
1 I~SIJBC 

1234 1463 1 

TEHT35 

x 

XS 
TENT40 
1 
PUTR. 

9 
X 
5 

TGLSHF 

RSTKB 

9 
X 
XS 
XS 

REG NU"BER > 99? 
(1426) NO 

YES, SET TO 3 DIGITS 

INCREMENT ACTIYE REG ADDRESS 

STORE INCREMENTED ADDRESS 
SHIFT SET? 
YES, TURN IT OFF 

WAIT FOR KEY UP 

*"AINFRAHE: CNO, @230 
IN 'ASSUME: HEXMODE 
USES: C.X ONLY 
44 "INIMUM INC GSB & RTN 

INCREMENT ADDRESS AGAIN 

XS REG ADDRESS> 511 ? 
TENT60 (1461) YES, INYALID ADDRESS 

eEEP!( 

CHECK EXISTANCE OF NEXT REG 
SAVE IN DA" 
USE "MD AS DATA PATTER~ 

C= ORIGINAL REG COHTENTS 
A= DATA RE~D BACK 
RESTORE ORIGINAL REG CONTENTS 

DOES THE HEXT REG EXIST? 
NO, SOUND WARNING BEEP 

123c.: 1464 1 GOLONG TMR 0 1 
12.:!':= 1465 2 
t23t:. 

~********************************************************************* 
* K~VCHK = KEV CHECK 2-6-B1 RS~ 
* THIS ROUTINE IS INTENDED TO TRY TO GIYE 1/100 SEC ACCURACY TO THE 
* ST~P~ATCH BY ABORTING NOH-ESSENTIAL ROUTINES WHEH A ~EY TRANSITION 
* 1:3 DETECTED. 

* IN & ASSUME: SB= 1 (0) TO CHECK (IGNORE) KEYBOARD 
• IF 8B=1, THEN: S9= 1 (0) RTN ON KEY UP (DOWN) 
* o~r, IF 58=1 & S9z 0 AND A KEY GOES DOWN, JUI'tPS DIRECTLY TO -TMRKEY· 
* IF 58=1 & S9=1 AND THE KEY GOES UP, POPS STACK AND RETURNS 
* IF 58=0 OR HO KEY TRANSITIONS, RETURNS NORMALLY 
* UEE~: NOTHING (EXCEPT POPPING A LEYEL OFF RETURN STACK) 

* 



1250 ENTRY KEYCHK 
1251 1466 KEYCHK 414 ?S8=1 CHECK KEYBOARD"? 
1252 1467 1£40 RTN NC NO 
1253 1470 1114 ?59=1 RETURN ON KEY UP? 
1254 1471 103 GONC KEYCK4 (1501) NO. ON KEY DOYN 
1255 1472 1710 RST 1(8 
12~':; 1473 1714 CHK KB KEY STILL DOWN? 
1257 1474 1540 RTN C YES, RTH NORMALLY 
12S~ 1475 640 CLRA8C CLEAN UP GAR8AGE OUTPUT 
1"'C'~ .0;. .... ~ 1476 1140 SETHEX AVOID ADDRESS CALCULATION PROBlH1S 
1260 1477 40 SPOPND 
126' 1500 1740 RTN EXIT THE CALLING ROUTINE 
126;'! 1501 KEYCK4 1714 CHI< KB KEY DOWN YET? 
126~~ 1502 1 GOLC TI'IRKEY YES, GO CHECK IT OUT 
12i3 1503 3 
1264 1504 1740 RTN RETURN NORMALLY 

~**** •• **.*** •• **.*.* •• *.*.**.**.*.** •• *.****************************** 
'" GEIRI = GET REGISTER NUMBER 1-5-81 RS~ 

:4< 

* IN: C= " REGISTER CONTENTS 
* S2= 0 FOR STO "O~E, 52= FOR RCL MODE 
'" ASSUME: NOTHIHG 
'" OUT: C= ROTATEO t1 REGISTER CONTENTS 
'" IF 52= 0 ON INPUT. C.X= STO REGISTER NUMBER 
'" IF 52= 0 ON INPUT, C.X= ReL REGISTER HUMBER 

'" IJSE'3 : C ONLY 

* 127fj EHTRY GTR.HC 
1277 ENTRY GETRIt1 
127~J ENTRY GETRI 
1279 1505 GTRII'IC 406 A=C X 
1230 1506 GETRIM 630 C=M 
1281 1507 GETRI 74 RCR 3 C.X= STO REG NUMBER 
128:'::' 1510 1014 ?S2=1 IN RCL MODE? 
12tr3 1511 1640 RTN NC NO, DONE 
1284 1512 74 RCR 3 C.X= RCL REG NUMBER 
128':5 1513 1740 RTN 
t22r:.. 

~********."'****************************"'*"'*******"'***'"******************* 
'" ?JTRI = PUT REGISTER NUMBER 1-5-81 RS~ 

* 
'" IN: 

'" 
'" 

c= 
IF 
IF 

ROTATED M REGISTER CONTENTS 
S~= 0 ON INPUT, C.X= STO REGISTER NUMBER 
S2= 1 ON INPUT. C.X= RCL REGISTER NUMBER 

'" ~SSUME: NOTHING 
'" OUT M REGISTER UPDATED, C=M 
'" \J~E3: C Ot~L '( 

129"1 

'29'':; 1515 
t:n'" 1516 
tJu' 1517 
1:1 G2 1 S2 0 PUTR 1 0 
130:~ 1521 

E~HRY 
474 Ref( 

1014 ?52=1 
27 GOC 
74 KeF.: 

'530 M=C 
1740 RTN 

PUTR. 
S POSITION FOR RCL MODE 

I H RCL NO[)E? 
PUTR10 (1520) YES, SO DONE 
3 POSITION FOR STO MODE 

~*~**************************************"'***********'"******"'******** 
* ~EC8 = REGISTER MU~BER 4-15-81 RSY 
* SHIFTS REGISTER HUMBER LEFT INTO DISPLAY 

* 
'" Itt & ASSIJI"!E: DISPLAY ENABLED, HEXI'IODE 



8:3= 1 (0) CHECK (IGNORE) KEYBOARD * 
* 
* 
* 
* 
* 

IF 88= 
86= 1 (0) 
54= 1 (0) 
52= 1 (0) 

S 0= 1 (I) 

',THEN: S9= 1 (0) RETURN ON KEY UP (DOWN) 
(HOT) ENTERING REGISTER HUMBER 
FOR 3 (2) DIGIT REGISTER HUMBER 
FOR RCL (9TO) MODE 
FOR DIFFERENCE (SPLIT) MODE 

* * M REGISTER POIHTERS RCCURATE 
* IF THE USER IS ENTERIHG THE REGISTER HUMBER, THE NOT-YET-
* SPECIFIED DIGITS MUST BE F'S AND MUST BE AS SHO~N: 
* 2 DIGIT REG NUMBER: 
* ODD DFX FFX (X- DON'T CARE) 
* 3 DIGIT REG NUMBER: 
* ODD DDF DFF FFF 
* OUT: HE~<1'I0()E 
* USE'::: A.}<, C, +1 SUB LEVEL, ARITH MODE 
* :NO sr, NO PT, NO TIMER CHIP ACCESS) 

* 
1328 1522 REGI 
132':) 1523 
1331.' 15~~4 
13311'525 
133~ 1526 
133';: 1527 
1334 1 ~30 oSTI'I10 
133'" 1'531 
133~ 1'532 
133; 1 '533 
1 33~' 1534 
1339 1 ~;35 
1 :14 (r 1536 
t :J4 t 1537 OSTM20 
t :~ -1 ~: 1 5 4 0 
1 :H~: 1541 
1 :J4: 1542 
1:J4:: 1543 
1 :H·. 1544 
1 :j45 1545 
13:H. 1546 
134,' 1547 
1 :q~: 15'50 
1:~49 1551 
'35;_' 
1351 1 '552 

EtHR'( 
460 LDI 

56 CON 
1014 ?S2=1 

33 GONC 
460 LOI 

75 COt~ 
1750 SLSABC 

460 LOI 
22 CUN 

1614 ?SO=1 
33 GCIt~C 

460 LOI 
4 CON 

1750 SLSABC 
1 GOSUB 
o 
1 COSUB 
o 

406 A=C 
136 c=o 

1076 C=(:+1 
114 ?54=1 

33 GONC 
107e. C=C+ 1 

LEGAL 
43 GOTO 

lJ5~ 1~53 DSTM30 514 ?S6=1 
135? 1554 27 Goe 
1354 1'555 1746 A SL 
135~ 1556 OSTM3~ 460 LDI 
13S~ 1557 60 CON2 
1357 1560 OSTM40 1574 RCR 
135~ 1561 266 C=A 
1358 1'562 426 
1 35~ 15E.3 
136" 1 564 
136: 1':65 
1 36~~ 1 "':066 

1074 RCR 
'566 A=A+l 

33 GONC 
460 I.DI 

136? 1567 37 CON 
1364 1570 OSTM50 1750 SLSABC 
13';" 1571 1746 A SL 

REGI 
ASSUME STO MODE 

@56 RIGHT ARROW 
I H RCL MO[)E? 

OSTM10 (1530) NO, IN STO MODE 

@75 = 
ASSUME SPLIT MODE 

@22 R 
IN DIFFERENCE MOOE? 

DSTM20 (1537) NO, SPLIT MODE 

@4 D 

GETRIM C.X= REG HUMBER 

KEVCHK CHE~K KEYBOARD IF sa= 1 

x 
9 
s 

3 DIGIT REG NUMBER? 
DSTM30 (1553) NO, 2 DIGIT 
S 

OSTM35 (1556) 
ENTERING REG NUMBER? 

D9TM35 (1556) YES, A.X= FDF 
X NO, A.X= DOO 

3 0 
1 .", 0::, 

xs 

2 
XS 
[)STM50 (1570) 

@37 

X 

C(4:2)= LCD FORMAT DIGIT 

PROMPT NEEDED? 
NO, THIS DIGIT WAS 
YES 
PROMPT CHARACTER 

ENTEF:E[) 

A.XS= NEXT REG NUMBER DIGIT 



1 36':. 
1367 
1368 

'" 

1572 
1573 
1574 

1176 C=C-1 S DONE? 
1653 GONC OSTM40 (1560) NO 
1740 RTN 

~****** ... ***********************************************************"'**"'~ 
'" DSPT~R - DISPLAY TIME OF TIMER (STOPWATCH) 2-2-81 RSW 
'" DSPTMR FIRST CLEARS THE DISPLAY . 
... IF T4E REGISTER NUMBER IS BEING DISPLAYED, THE REGISTER NUMBER (WITH 
* PROMPTS IF IT IS NOT COMPLETE) IS LEFT SHIFTED INTO THE DISPLAY. 
'" THE~ THE TIME FROM MS" IS PLACED IN THE LEFT SIDE OF THE DISPLAY. 

'" '" IN: Q= 3 TO TRY TO DISPLAY 100TH'S 
'" 4 TO TRY TO DISPLAY TENTHS 
'" B= IHHMMSSCC... WHERE 1= 0 FOR POSITIVE OR 9 FOR NEGATIVE 
'" ASSflME: 58= 1 (0) CHECK (I CNORE) KEYBOARD 
... 1 F :38= 1, THEN: 59= 1 < 0) RETURH OH KEY UP (DOWN) 
'" S6= 1 (0) (NOT) ENTERING REGISTER NUMBER 
'" 54= 1 (0) FOR 3 (2) DIGIT REGISTER NUMBER 
'" S3~ 1 (0) TO SUPPRESS (DISPLAY) THE REGISTER NUMBER 
'" 82= 1 (0) FOR RCL (5TO) MODE 
'" 30= 1 (0) FOR DIFFERENCE (SPLIT) MODE 

'" M REGISTER POINTERS ACCURATE 
'" IF THE USER IS ENTERING THE REGISTER NUMBER, THE NOT-YET-
'" SPECIFIED DIGITS MUST BE F'S AND MUST BE AS SHO~N: 
... 2 DIGIT REG NUI-IBER: 
... ODD DFX FFX (X= DON'T CARE) 

'" 
* ,.. n""', .. '_ I , 

:~ ,.. 
'" 
'" USE; : 

'" 
'" ... 

14 o:~ 
1404 
1 41)~5 
140S 
140E 
1407 
14rH~ 

1 4 ::,~~ 
14 II) 

141 1 
1412 
14t] 
1413 
1 41 .~ 

:1« 

3 DIGIT REG NUMBER: 
DDD DDF OFF FFF 

IF 58=1 & 89=0 AND A KEY GOES DOWN, JUMPS DIRECTLY TO "TMRKEY" 
IF S8= 0 OR NO KEY TRANSITION: P SELECTED, PERIPHERALS DISABLED 

HE~<MODE I S5= 1 
IF 58~1 , 99=1 AND THE KEY GOES UP, OUTPUT= GARBAGE 
A,B,C, P,Q, S5, +2 SUS LEVEL, DADO. PFAO. ARITH MODE 

<NO TIMER CHIP ACCESS) 

1575 DSPTMR 
1576 
1577 

t,; 00 
1601 
1602 
1603 

56= MAX TO EXIT 
ENTRY DSPTMR 

240 SEL P 
1 GOSLIB CLLCDE 
o 

1140 SETHEX 
14 ?S3=1 
1 GSUBNC REGI 
o 

AFTER KEY TRANSITIOH 
MAX TOTAL TIME= 213 FOR 3 PROMPTS 

= 205 FOR 3 DIGITS 
ENABLE , CLEAR DISPLAY 

"'MAINFRAME: CN11, ~360 

IN 'ASSUME: NOTHINC 
OUT: DISPLAY ENABLED, RAM DISABLED 
USES: C( 11: In, ACTIVE PT, DA[)D. FFAD 

(NO ST, +0 SUB LEVEL, NO ARITH MODE 

SUPPRESS REGISTER NUM8E~? 
NO. PUT REG NUMBER IN ~ISPLAY 

* r , •••• I •• , ••••• , , , •••• , • I. , • fl ••••• , " •• 

:1« DSPTMM 2-2-81 RSW 
* ASSUMES THAT THE REGISTER NUMBER IS ALREADY IN THE DISPLAY 
'" (IF DISPLAYING REG NUMBER) SO "OSPTMM" JUST UPDATES THE TIME 
... 
* r t~: I-JE::<MOCE 
* B= #HHMMSSCC ..... WHERE a#"= 0 FOR POSITIVE 
... = NON-ZERO FOR NEGATIYE 



* Q= 3 TO 
'" = 4 TO 
* ~SSlIME5: S3= 

'" 54= 

TRY TO 
TRY TO 
1 ( 0) 
1 ( 0) 

DISPLAY tOOTH'S 
DISPLAY TENTHS / 

TO SUPPRESS (DISPLAY) THE REGISTER NUMBER 
FOR 3 (2) DIGIT REGISTER NUMBER 

* S8= 1 (0) TO CHECK <IGNORE) THE KEYBOARD 
* IF S8= 1, THEN: S9= t < 0) RETURN ON KEY UP (DOlllt'l) 
'" OUT: IF S8=1 , 59=0 AND A KEY GOES DOWN, JUMPS DIRECTLY TO "TMRKEY" 
'" IF S8= 0 OR NO KEY TRANSITION: P SELECTED, PERIPHERALS DISABLED 
'" HEXMODE, S5= 1 
'" IF S8=1 , S9=1 AND THE KEY GOES UP, OUTPUT= GARBAGE 
'" lJSE'::: A .• B,C, P .. Q, 55, +1 SUB LEVEL, DADO,PFAD, ARITH MODE 
* (NO TIMER CHIP ACCESS) 

'" 
* 

l·nE: 
l,n9 
1 ,~::: .:.' 

1 '" 4 !! 
1441 
144~: 

1443 
1 44·~ 
144~ 

144~. 

1 44 ~.' 
144f: 
f44~ 

14~H 

1451 
14';;';': 
14-:'-:1 
1454 
1 'J:;.:: 
14"5.:-
1457 

1 E·04 
1 E 05 
1 E 06 
1607 
1610 
1611 
1612 
1613 
1614 

1615 
1616 
1617 
1620 
1621 
1 E.22 
1623 
1 E.24 

DSPTI'1tl 1 
0 

156 
340 

14 
53 

1536 
113 

1724 

73 
D5TM55 1'536 

23 
34 

DSTM5:? 1 14 
23 

134 
DSTM5'3 453 

ENTRY DSPTMI'I 
GOSUB KEYCHK 

AS EX 
SEL Q 
'?S3= 1 
GONC DSTM55 
? AIO S 
GONC DSTM59 
DEC PT 
LEGAL 
COTO OSTM59 
? ~*(J S 
GONe DSTMS8 
PT= 3 
?S4=1 
GONe D5TM59 
PT= 4 
GO TO DSTM64 

(1616) 

( 1624) 

( 1624) 

( 1621 ) 

( 1624 ) 

(1671) 

55 MAX TO EXIT AFTER A KE« 
CHECK KEYBOAF:D IF S8= 1 

A= HMS TIME 

SUP·PRESS INC REG NUMBER? 
NO 
NEGATIVE? 

NOMAS NO 
YES 

NOt MAnufacturer Supported 
NCIpIent ...... NOT to c:ontact manufacturer 

NEGATIVE? 
NO 
YES, ONLY ROOM FOR TENTHS 
3 DIGIT REG NUMBER? 
NO, 2 DIGIT 
't'ES, LEAVE 5 CHAR FOR REG t·W~lE:EF.: 

* *"'*"'****"'**"'*********************************************"'*"''''*''''''**'''*'''* 
'" i)SP UH = D I SPLA'j' RESET ItHERVAL 2-2-81 P:;t.J 

* 
*IN: c= .HHHHMMSSCC ... 
• ASSUME: NOTHING 
POUT: P SELECTED, PERIPHERALS DISABLED, HEXMODE 
* S8= 0, S5= 1 
.USES: A,B(S)&B[4:0J,C, P,Q, S5,88, +1 SUB LEVEL, DADD,PFAD, ARITH MODE 
'" (NO TIMER CHIP ACCESS) 

'" 
'" 

146/~ 

I·J 70 
1471 
14"12 
1 c~"{::; 

147'J 
1475 
1 'J75 
1 ,.7'':; 
147;-
1 'Pis 
14"19 
1 ,~~~ r 
148 t 

1625 DSPINT 
H.26 
1627 
1630 
1631 
11;=.32 
1 ,=·33 

EtHRY 
340 SEL Q 

1034 PT= 
240 SEL P 
136 C=O 
416 A=C 

1 GOSUB 
0 

DSPItH 

2 

.-.;;> 

CLLCDE 

DISPLAY TENTH'S OF SECONDS 

MArE IT POSITIVE 

ENABLE & CLEAR DISPLAY 

"'MAINFRAME: CNlt, @360 
IN & ASSUME: NOTHING 
OUT: DISPLAY ENA8LED & CLEARED, 

RAM [) I BABLED 
USES: C( 11 :0), ACTIVE PT, PFRD,DADD 

(NO ST, +0 SUB LEYEL. NO ARITH MODE 



148:~ 1634 1076 C=C+1 S C.S= 1 
1 48:? 1 ';:·35 404 S8= 0 DON'T CHECK KEVBOAF:D 
148.; 1 -:.36 210 S5= 1 DON'T SHOW AM/PM 
143'5 1 E,37 1534 PT= 12 
1 .. ~3':' 1 E.4 0 DSPT10 1502 ? AIO PT LEADIHG ZERO? 
148'1 1641 33 GONC DSPT20 ( 1644 ) YES, REMOVE IT 
148::; 1642 1076 C=-C+1 S HO, 3-4 HOUR DIGITS 
1489 LEGAL 
14~H 1643 303 GOTO DSTM70 ( 1673 ) 
1491 1644 DSPT20 1752 A SL IA'PT 
1492 1645 34(1 SEL Q 
1493 1646 1734 INC PT 
1494 1647 24(1 SEL P 
1 ,~ 3:; 1650 1176 C==(:-1 S DOl<.IH TO 2 HOllR DIGITS'" 
1496 1651 1673 GOt~C DSPT10 (1640) NO 
f '~9·,:.' 1 E,52 203 GOTO [lSTM65 ( 1672 ) '(ES 
1 '~9::: 

:of<. , •••••• , , , , I , •• I , ••• , • , ••••• , • I , •• t •• I • , • , •• I I I , • , I • , t t • I ••• I • I "' • I •• 

:fc 

:fc DSPTM = DISPLAY TIME 1-28-81 RSW 
* T4S RIGHTHAND SIDE OF THE DISPLAY (Q:O) IS ASSUMED TO HAVE BEEN 
* A~PROPRIATELY INITIALIZED. "DSPTM" PUTS THE TIME IN THE LEFTHAND 
* SIDE AND LEAVES THE RIGHTHAND SIDE UNCHANGED. 
* '! THIS MEANS THE DISPLAY MUST BE CLEARED IF NECESSARY, SINCE "DSPTM" 
,.. )OES HOT CLEAR THE DISPLAY " 

* IN: A= 24 HOUR FORM OF TIME (UNNORMALIZED), WITH A.S= O. 
* [ EXAMPLE: A= OHHMMSSCC..... ] 
* P SELECTED 
* Q= (~IGHTMOST TIME DIGIT TO BE DISPLAYED) - 1 WHERE THE 
* LEFTM02T DISPLAY CHARACTER: DIGIT 11 AND RIGHTMOST= DIGlr 0 
* RSSIIMES: "Cl:<24"/lfCLK12" BIT IN TIMER CHIP IS IN PROPER STATE 
* OUT· P SELECTED, PERIPHERALS DISABLED, HEXMODE 
:4< 

* U~E:> : 
... 
... 

1519 
1520 
1521 
1521 
1522 
15~'3 

1524 
152':) 
152'5 
1526 
1521 
1528 
1529 
153'-' 
153t 
153:-: 
1""-" .:oJ " 
153.:: 
153";; 
153': 
\5::3; 
1 ~3f' 

... 

S8= 0, S5: t (0) FOR 24 (12) HOUR DISPLAY 
A, 8(8' & BCQ:O), C, P,Q, S5,S6,S8, +1 SUB LEVEL, DADD, PFAD, 
ARITH MODE, TIMER PT 

EtHR'( DSPTM 
1 ';:,53 DSPTM 404 S8= 0 DON'T CHECK KE'(SOARD 
1654 1 CiOSUB H1RSTS PUT UP SOFHJAPE STATU:::; 
1 '::,55 0 
1656 514 ?S6=1 24 HOUR DI SPLA't? 
1 E·S7 117 GOC DSTM63 (1670) YE:; 
1660 1730 CST EX NO, 12 HOUR . 

1 E.61 1 CiOSUB T012H COHVERT TO 1 .-, 
"- HOllR, 85=0 ! 

1662 0 
S6 INITIALIZED 

H,63 1534 PT= 1 .') .:.. 

1 £.64 1502 ? A#O PT 2 DIGIT HOUR? 
lES5 57 GOC DSTM65 ( 1672 ) YES 
H66 76 8=0 S 1 HOUR DIGIT 
1667 63 GOTO DSTM75 ( 1675 ) 

1 E,70 [lSTM63 1730 CST EX 
1671 OSTM64 210 S5= t~O AM/PM 
1 t,72 DSTM6'5 136 C=O S 
167'3 D8H17 (r t 076 C=(:+1 S 
1674 ]76 Be E'I , . S 8,S= (HUMBER OF HOLIR DIC;IT:::;) - 1 



*' I , ••••• , • , ••• I , , I ••• , • I , •• , , , • I • t •••• , ••••••••••••••• , , • I • t , , • I , •• , I •••• 

... D91M75 1-28-81 RSW 

... THE RIGHTHANC SIDE OF THE DISPLAY (Q:O) IS ASSUMED TO HAVE BEEN 

... APPROPRIATELY INITIALIZED (CLEARED, FOR EXAMPLE), THIS CODE 

... PUTS THE TIME IN THE LEFTHAND SIDE AND LEAVES THE RIGHTHAND SIDE UHCHAt-lGED, 

'" ... IH: A= IHHMMSSCC" ... = UHHORMALIZED TIME TO DISPLAY 
... A.S= 0 FOR POSITIVE TIME 
'" A,S HON-ZERO FOR HEGATIVE TIME 
'" (SIGH-MAGNITUDE, HOT 10'S COMPLEMENT) 
... Q= (~IGHTMOST TIME DIGIT TO BE DISPLAYED) - 1 WHERE THE 
... LEFTMOST DISPLAY CHARACTER= DIGIT 11, RIGHTMOST= DIGIT 0 
... ! 'NOTE: IF AN/PM IS SELECTED (S5=0) IT WILL BE ADDED STARTING 
,. AT Q !! 
... RSSIIMc: B, S= (NUMBER OF HOllR DIG I TS) - 1 [B ,S= 3 I S E~<PECTED ~1A~<] 

:f< S:;:= 1 ': 0) DO (NOT) CHECK KEYBOARD 
... IF S8= 1, THEN: S9= 1 (0) RETURN ON KEY UP <DOYN) 
... 55= 1 (0) DON'T <DO) ADD AM/PM 
... IF 85= 0, THEN: S6= 1 (0) FOR PM CAM) 
... OUT! IF S8=1 & 89=0 AND A KEY GOES DOWN, JUMPS DIRECTLY TO uTMRKEY" 
'" IF S8= 0 OR NO KEY TRANSITIOH: P SELECTED, PERIPHERALS DISABLED 
... HEXMODE 
... IF S8~t ~ 89=1 AND THE KEY GOES UP, OUTPUT= GARBAGE!!!!!! 
'" USE3: A.aCQ:OJ,C, P,Q, +1 SUB LEVEL, DADO, PFAD. ARITH MODE 
... :HO ST, NO TIMER CHIP ACCESS) 
... 
'" 33 ~ORD TIMES MAXIMUM TO EXIT AFTER LAST KEY CHECK FOR STOPWATCH DISPLAY 

t561 16?5 D81M75 1 GOSUB ENLCD ENABLE DISPLAY. DISABLE RAM 
1567 1676 0 
156f:' 
1 56~) 

1570 
1 5;' 1 
1 57:~ 1677 
157) 1700 
,57 f t 1701 
, 57!'j 1702 
15;'lj 1703 
1577 1704 
157}j 1705 
1579 1706 
, 5G r:' 1707 
15:3 t 171 0 
158.-~ 171 1 
158'~ 1712 
1584 1713 
158'-5 1714 
153':: 1715 
158/ 1716 
158;':! 1717 
, 58'-, 1720 
15~1~ 1'121 
1 5') ~ 1722 
159 ... : 1723 
t 5':H 1724 
159:~ 1 ;'25 
1 5':l<t 1726 
15'3:-:: 17~i' 

f .::.. 

t5'3~ 1730 
t 5')'/ 1731 

DSTM:3 '5 

DSTMS7 

()STM90 
DSTM92 

170 
150 
170 
150 

1140 
340 
"352 
240 
634 
1~32 
1'536 

63 
1632 
1520 

634 
402 
~'20 
::36 

1 ::36 
27 

220 
1 
0 

23 
320 

1176 
1763 

FLLDB 
SRLDB 
FLLDB 
SRLDB 
SETHE;( 
SEL Q 
BC E~< 
SEL P 
PT= 
A SR 
? Ail) 
GONC 
A SR 
LC 
PT= 
A=C 
LC 
C=B 
? BIO 
GOC 
LC 
('s08ue 

GO TO 
LC 
C=C-1 
GONC 

"'MAINFRAME: CN1, @!76~ 

IN & ASSUME: NOTHING 
OUT: DISPLAY ENABLED. RAM DISABLE~ 
USES: C.X, DADD, PFAD ONLY 
READ DISPLAY BACKWARDS 
REVERSE DISPLAY 
C( 11 : 0)= [)ISPLAY REG B 
RESTORE DISPLAY 

WPT SAVE RIGHT SIDE OF LCD IN 8 

1 1 
M A( t t )= LEADHJG HOUF: DIGIT 
8 NEGATIVE? 
DSTMS5 (1720) NO 
M OPEN A(11) FOR MINUS SIGN 
13 MIt-JUS SIGN [A( 11)= D, C( 11)= 2] 
1 1 
PT 
2 MINUS SIGN 
S C.S= HOURS COUNTER 
S 
DSTM87 
2 
~:E\tCHK 

MORE THAN 1 HOUR DICIT? 
( 1724) '(ES 

DSTM92 (1730) 
3 
s 
[)STM90 (1727) 

NO, ADD LEADING BLANk 
CHECK KEYBOARD IF S8= 1 



1598 1732 1320 LC 1 1 DIGIT WITH COLON (HH: ) 
15~~ 1733 320 LC 3 DIGIT 
16/j '} 1734 1320 LC 1 1 DIGIT WITH COLON (MI1: ) 
1601 1735 320 LC 3 DIGIT 
1662 1736 720 LC 7 DIGIT WITH DECII'1AL POINT (SS, ) 
I 60:~ 1737 320 LC 3 DIGIT 
160·~ 1740 320 LC 3 DII:;IT (CC) 
i60!" 1741 340 SEL Q 
1606 1742 1734 INC PT 
1607 1743 320 LC 3 REMOVE ANY FUNCTUATION Ot·~ LA:;T DIGIT 
16 G{-' 1744 214 "?S5=1 ADD AMlPM? 
I 6 (. ~~ 1745 177 Goe DTM150 ( 1764 ) NO 
:610 1746 12 A=O WPT 
: 6 i 1 1747 1224 ?PT= 7 TIME 8. DATE DISPLAY? (+HH:M!'l Ot·~L II ) 

: 61 ~~ 17'50 27 Goe OTM105 ( 1752 ) YES, PUT AM/PI'1 NE~-<T TO T It1E 
1613 ,~r:-1 (...!. 220 LC 2 ADD A BLANt< [A( PT )= 0, C(PT)=2] 
1614 1752 [)TM105 514 ?S6=1 PM? 
I 61 ~) 1753 47 GOC DTM110 ( 1757 ) YES 
: 61t; 1754 542 A=A+1 PT 
1617 1755 20 LC 0 ADD AN "A" [A(PT)=l .. C( PT )=0] 
161H 1756 23 GOTO OTM120 (1760) 
1619 1757 ont11 t) 120 LC 1 ADD A "P" [A(PT)=O, C(PT)=1] 
1620 1760 DTM120 1520 LC 13 
1621 1761 1734 INC PT 
16;;:2 1762 402 A=C PT 
162"? 1763 20 LC 0 ADD A "M" [A(PT)=f), C(PT)=-OJ 
1.';24 1764 DTM150 312 C=B WPT RESTORE REG HUMBER STUFF 
162') 1765 150 SRLDB 6~ MlJll'- UP['~ATE o ISPLA ... · 8 REG 
1626 1766 70 FLLDA ~8 t.OIl/J.1.. 

162·1 1767 50 SRLOA .2..9 W~IlJl.L 

16J;,;;; 1?(,0 70 FLL[)A .1(04/.2.£ 

16;'9 1771 412 A=C WPT ADD REG NUMBER STUFF TO HN·::. 
163l' 1772 256 AC EX 
163; 1 ;'73 50 SRLDA ~e.A i1.l.. 

1632 1774 240 SEL P 
16:;~ 1775 106 c=o ~< 
1':'34 1776 1760 PFAD=C DISA8LE PERIPHERALS 
163S:; 1777 1740 RTN 
163':' UNLIST 
t 6J'~! END 

ERRORS 0 



SYMBOL TABLE 

Ae'ENT 1103 1041 
AbJ10t) 164 72 
Al)\.1110 173 171 
AD.120 t hi 114 
AD ,14 0 152 147 
A[),142 154 151 
A[)RE 15 1313 1320 
ADRE20 131 fi 1310 
ADRE30 133:';: 1324 
ADRf4 (I 1336 1331 
A(!f<E50 1337' 1327 1315 
ADRENT 1304 
C=T+() 222 
C=T+(JC 22:3 
UtLCR;l 513 
CALCRC 514 
CLkOFF 1 1 t 7 
CLOCK 1064 
CLRS:-tf 1235 1273 1177 
CLF;SH oJ 1273 1342 
CORECT 7 
[) IFF 413 
OIFF20 420 416 
[){ I="F 2") 431 455 
D I F F:7. 0 434 430 
[)IFF?5 450 444 
[)IFr-:;;;~: 454 477 447 
[){;:T 4 (I 45;.' 45~ 
DIFF"50 467 4~5 
()IFF~O 474 472 
[) I F t= .:' "5 SOl) 433 
(> IF FE',:( 417 456 
DSPHIl 1625 
[)SPT f I) 164 (I 1651 
[)SPT:';:O 1644 1641 
[)~:; F' TN 1 65~: 
DSPT!"'t1 1604 
DSPP1~ 1575 
[):3TM10 153(' 1525 
()SlM:?O 1 53( 1534 
D'3 T I'll (. 155? 1550 
DS1M3":: 155E 1554 1552 
[):31r14 (! 156(' 1573 
[)3 TM~H' 1570 1565 
[) '311'15:: 1616 161 1 
[-,:3 f M5~ 1621 1617 
[-'S 1 M5~ 1624 1622 1615 1613 
D'3Tr1~,-! 1670 1657 
[)'~ T M~4 1671 1624 
()Slrt6~ 16?2 1665 1652 
(I'; 1 W? 0 t 6 7~3 1643 
DS I t1l::i i675 1667 
[)SlM8'5 1720 1712 
D:3 T M8~;o 1724 172~ 
[)SlWn 172l 1731 
DS1M92 173D 1726 



o H1 : ('~i 17S:~ 1750 
OlM110 175? 1753 
DHn 20 1760 1756 
[>TMI5C 1764 1745 
GETM.X 532 
G::::TMX" 531 
GETRf 1507 
e;;':'TRfH 1506 
GTRnMC 150~ 

:-H1-SC 377 
HM~::;EC t 34t. 
HMS'~ I 0 341 337 
HMS~:2 I) 347-
HMS33:' 35~ 353 345 
HI'1~:':-;4 (I 364 
HM:;SC~:< 33;~ 

H M:~;::E C 333 
HMSTER 354 417 376 372 340 
I::. E'i'CHi<. 146t 
KE"YO:4 150. 1471 
PiJTR# 1514 
PUTRIO 1520 1516 
R- TO--S 511 
REG~ 1522 
W;TKBr 50:., 
'3D~~ TE 43 
:::I::T I ;'1:;; 17 
S Tj'~;~21 241 237 
STi1t~2'5 251 233 
~) Ti'H ,! 2 -... 25E, 245 240 
SHiN] I) 260 255 
STi'1~~4 (I 26':, 262 
STi\lN5.: 306 303 
::: Ti'H46 0 31 ;-' 265 
:; T ;\1 t.! F. r.' 304 312 257 
S: .• J 54 (I 
T24H:!1I 221) 216 214 212 
TEl I) 6~~ 33 
"fENT:'(! 1 41 ti 1407 1377 
T EtH?CJ 142ti 
TEN T 4 (I 1426 1424 
1EHT.:J~ 1434 1345 
1EHT(:(I 1461 1447 
Tr12f; 564 560 
i t'18 < I I) 1 1 .3;' 1135 
Tt'1B:<~ I) 1 145 1 127 
Tt1C~S 1 1 1 ~ 1 050 
1ME[2fJ 1267 1261 
1 ME(?? iJ 1274 1271 
TMEEX 1 1 05 1 046 
iMElo.lT 107(1 1027 
H1E:O T 1075 
TMRI'S 1072 1 026 
nmoo 574 
HtrHOI{ I 051 - . 1143 
il'lk 0 O~~ 123~, 

TMR{J' • 57f~ 

Tt-lF:07 620 616 
~Mk(lKJ i 143 121 1 1201 1162 1 160 1154 
TMf.:~O 6--:'·-' 

~-=~ 603 



TMR12 64~: 6'35 
TMR15 650 643 
Tf>1R 17 66~. 652 
H1R18 66? 646 
TMF:24 67.3 621 
H1R?0 73:-2 713 707 
H1RB(~!< 1124 1047 
TMR': 15 1251 1246 1152 
TMRC20 125."! 1250 
TMR::3f' 1254 1263 1207 1205 
TMRCH3 1206 1203 
TNRClii< 70 I 772 754 744 735 670 665 633 610 
T ~1RCll:: 120 lj 1 1 1 1 
TMRCL 1 107 1043 
TMP-r'E 65~~ 647 641 
T NREE::< 1 ..,1:' .' , ..... t: 

TMRENT 134~. 

TMR:::X 1 07~j 1125 
i/'1r.rEi' 773 763 746 7'"'·-· ,.::. 702 
TMR<.Jl 126"5 1347 1257 1255 1244 1242 1240 
TMRGFF 1 1 1 :f 1042 
TMR;?/S 1 16 I 1072 
TMRRCL 1241 
TMRS20 1172 1167 
H1F:33 (. 1 1 7~j 1171 
TMRSHF 123~· 1144 
H1RSST 121 I) 1 1 12. 
Ti'1:3 HF 1 1 4,;1 1045 
TW:;': T 1 1 t ~? 1044 
TMS'; T ~ 1221 1222 
Ti't :;-:. T ~-! 1225 1220 
T MS::;T4 1230 1226 
T MS: TE> 1233 1303 
T024H 202 
TOFF' 1120 1067 
~n IMr) 0 20 f 0 



ENTRY 1"ABLE 

ADJ1(1) 164 
ADRENT 1304 
C=T+i) 222 
C=T+[)O 223 
CALCRq 513 
CALCRC 514 
CLKOFF 1 1 t 7 
CLOCK 1064 
COREeT 7 
D I 1= :--- 41 :~ 
DSPINT 162'5 
[lSPHl 165? 
OSPlMt1 1604 
DSPTi'1;~ 157~ 

GETM.X 53:';: 
GETMX~ 531 
G:::::TRt 150? 
GETRitN 1506 
GTF:nMC 15 O~: 
HI'1-SC 3"?-I • 

i-iM:3EC t 34t. 
HMS220 34~: 

HMS':;4 (I 364 
;·iI'1SSC:j 33;': 
i-1MSE E;::; 333 
KE'tCHI( 1466 
PUTR# 1514 
R-TO-S 51 1 
REGIt 1522 
F{~:; H~BT 50:~ 
:3DATE 43 
SET F1E: 17 
Sitl 54(1 
TEtH?'5 1420 
H1E=<.n 1075 
Tt·m 00 574 
TMC<OOK i 051 
1 Mr< (j 1 576 
TMRCHK 70t 
HlkEEX 1256 
TI'1RENT 134t. 
T t-jrV:El -"?-(, -.) 

iMRCiFF 1 1 1 :~ 
TMRRCL 1241 
TNR:::HF t 23~· 
T02'~H 202 



E :O<TE.RHAl REFERENCES 

1/Xl0 152 
1/~< 1 0 153 
1/X1J 160 
llX13 161 
115860 314 
11'5860 315 
36000 561 
36000 562 
AC'l-'O 155 
At'l-i 0 156 
A["REHT 1103 
"iDREHT 11 04 
BEE?2 1 .," , 1 

8EEP2 20lj 
BEEf'K 714 1462 
8EEPI( 715 1463 
8EEPKP 717 
8EEPKP 720 
C-'iMDD 266 
C -iMl)D 267 
C=T+O 26 60 
C=T+O 2-," 61 
CP.LCRA 1252 
CALeRA 1253 
CP.LCRC 1233 1343 
CAL.eRe 1234 1344 
CHECKX 4~. 

CHECI(X 47 
CHKADR 626 1362 
CH"'~AO~ 62"( 1361 
CHKf.U1 1 .",. 

,..,) 

CHKf~lM 174 
CHI<LB 6rj 764 
CHKLB 674 765 
CHK~<M 21 
CHKXM 2 -'> .:: 

CLL>SP 1 1 0 , 
CLDSP 1 102 
CLLCOE 1576 1632 
CllCD':: 15;":-' 1631 
CLR~tUI 5 7 '::-, -
CLRHL!'I 57.:; 
CLRAL8 1 1 1 ~; 
CLRALS 1 1 16 
OAlEC:< 270 
URTEC!( 271 
DIFF 64~ 1403 
DIFt 64~j 14(14 
DSPTMfl 770 
DSPTi"'t1 77 • , , 
D~3PTlIf'X 676 1412 
DSPT"'R 6 .". 

I • 1413 
[j 1,/2 _. t :J 126 
D'v'2 - t:J 12'," 
;;:t~CPiJ:) 

.., .... 
( . .) 1077 

n~c;:,;,"i _74 t 1 (I I) 



EHLCD 66i 1675 
:::ULGD 66;:'~ 1676 
ENH1R 704 723 1145 1350 
Ej.,jTMR 705 724 1146 1351 
ERR[;E 51 
ERROE 52 
GETflF 143 
GETAF 144 
G:=:TMR 605 
G:=:TNR 60t: 
GElMRC 760 1366 
G:=:TMRC 761 1367 
GEH~i 514 
GETRI 515 
GF.TRwN 1130 1540 
GETRiH 1 1 31 1541 
GOTiNT 5 f -" .. 
GOTHH 520 
GH1R:' fJ 50. 
GTM~30 502 
GTR#MC 1214 1304 
GT':::#MC 1215 1305 
HM-SC 324 
Hi'1--SC 325 
HMS;4(t 253 
HMS:;;4 (I 254 

'HMSSC8 414 
, HI-18SCB 415 
HMS~EC 451 
HM:;£EG 45:? 

, HtUSTS 61 :1 1163 
HltlSTS 614 1164 
IHITMR 551 
INIT!'1R 552 
KEY-Fe 1 00;) 
KEY-Fe 1 00. 
I<EYCH< 33:- 341 362 420 441 457 1542 1604 1724 
KEYCIH 33 .. 342 363 421 442 460 1543 -'605 1725 
LDS'?T!) 1 1 2 rj 
I_D~.:: T 0 1 1 21 
i'1::'2 -- t :1 1 4 (J 

;1::'2--1 :J 141 
i1P'/ ~!:'" I~ 1 o:~ 121 
I'1P't1~O 1 o:~ 1 ..,-... 

" 
i1SG':-1 655 
i'1SG,:.' 65': 
i1SGCE 65<' 
t~;>«HH_i'1 165 
t~XT.1LM 16~ 
:jFF 1 12.2 
!JFF 1123 
P6RTN 43f 
~'6RTN 43;-
puna 1 141 1231 1337 1426 
PUTRi 1 142 1232 1340 1427 
R--TO-S 1175 135~· 

R-TO-S 1 176 1357 
R9::T 24 54 
~:'j==T 25 C'c:-0_'0_' 
?EGIt 66~! 160;~ 



REG~ 664 1603 
R~:;rKB 50? 574 1437 
RSTKB 510 575 1440 
R';TKBT 1075 
RSTKIH 1076 
RTNF+2 354 
RTt~F+2 35::: 
SDHMSC 226 
SDHMSC 22"," 
SETf"lFO 16;'~ 

SET(~FO 163 
SRHBUF t 6;7 
SRHBU;= 170 
T::Tt-TP 63 
T=T+TP 64 
T EtH3'5 1223 
TEIH3S 1224 
TERROR 304 
TE.RROl< 305 
TGLSHF 1 06~ 1073 1236 1435 
TGLSHF 1 06";, 1074 1237 1436 
TMr~ 00 105S 
T Mr~ 00 105"': 
TMROOK 126'5 
TMr<OOK 1266 
n'1fHil 730 1464 
HUHi 1 731 1465 
TMREE,( 1 1 05 
Tt1REEX 1 1 0(; 
TMREHT 1070 
TMI~ENl 1 071 
TMRKE'( 5"~ .. 1502 
TMRKE' ... 600 1503 
TMHRCL 11 0:' 
TMRRCL 1 1 1 11 
TMR';TS 1 1 1 :J 1654 
Tt1RS T~, 1 114 165'::; 
TO 1 ~!H 1661 
TO 1 ~~H 1662 
T024H 241 
T02,tH 24~: 

UNtWRl 235 650 
UNt~CR 1 23'; 651 
i_: tiN CR:::.: 27.1 33'5 
UlmCR'::: 

. .,.., .• 

.:...~ 330:' 
:_'NNCRi'1 351 
utmeR~l 35f~ 

:'<20 405 
;,:2 (I 4 (ll; 

::<2 O(~ 40 t 
::<2 O(~ 40~ 

;<20Q8 320 
~<2 OQ8 321 

End or VASM assembly 
.********************************************************************* 
VAS~ RC~ ASSEMBLY REV, 6/81A 

OFT:·JNS: L C S 



NOMAS 
* COCCNUT TIMER ROM QUAD 13 @54000-1)55777 

BlJTMBJ 

NOt MAnufacturer Supported 
recipient agrees NOT to contact manufacturer 

4 FILE 

* 
t************************************************************************* 
* * ALARM CATALOG 
* 
.*** •• *******.***.*.*.***************.***.***.******************.********* 
* INTERNAL STATUS USE: 
:f< 

* 
* 
* , t; 

17 
to 
1 9 
~O 
~? 1 
22 
;:::] 

;::::s 
24 
r!'5 
~6 
·)7 .- , 
28 
":9 
~o 

31 
"') .-, .. >1'. 

:4< ! ! I 

,.. ! ! I 

35 

S5= 1 (0) (DON'T) PRHtT [TEI1PORAP'1' USE) 
57= 1 (0) 

M(S)= NOH-ZERO (0) 
SHIFT (NOT) SET 
CATALOG (HOT) RUNNING 

o 
1 
2 
3 
4 
5 

224 
1 
J 

15 
14 

1 

6 ALMCAT 1 
7 0 

10 23 
11 1740 

CON @224 
COH @O 1 
CON @O3 
CON @'5 
CON @14 
CON @01 
ENTR'r' ALMCAT 
GOSUB SRHBFI 

GOTO ACT 1 I 0 
RTH 

12 ACT110 546 A=A+1 X 
13 246 AC EX X 
14 136 C=O S 
15 1076 C=C+1 S 
16 5JO M=C 
17 1704 CLR ST 
20 1104 S9= 0 

( 

89 MUST BE PRESERVED THROUGHOUT 
THE PRINTER SUBROUTINE CALLS, 

T 
A 
C 
M 
L 
A 

SEARCH FOR TIMER BUFFER 

'2) (P+') FOUN£.' IT 
(P+2) CATALOG EMPTY 
A.X = ADDR OF 1ST ALARM 

CATALOG RUNNING 
M(X)= 1ST ALARM ADvRESS 

NO PRINTER ERRORS 
ALMCAT SINCE IT IS TESTED BY 

* IN: HEXI'IODE, PERIPHERALS DISASLED~ M REG POINTERS 
~ 

-.)t 

:!8 
:~'j 

:~'~ 
,1(1 

,.. IN: 
42 
<3 
... 4 
45 
45 
4~, 

47 
47 
48 
49 
'19 
~~ n 
51 
'5? 
"'03 
~;4 

-
".=:: 

21 ACT120 
22 

PERIPHERALS 

23 ACT125 
24 
25 
26 
27 
30 
31 
32 
33 

EtHR't ACT120 
1 COSUS RSTI<8T 
o 

DISABLED, M REG 

EtHR'( ACT125 
1340 DISOFF 

1 COSUB DSTMDA 
0 

204 S5= 0 
1 GOSUB l,JA I n~D 
0 

404 58= 0 
1 GOSUB IAUALL 
0 

POINTERS 

RESET KE'tBOARD 

TURN DISPLAY OFF 
D I SPLA't TIME 3. DATE 

HOT PRINTIHG 
lllA I T 0,6 SEC 

PRINT ONLY IN TRACE 
OK TO PRINT? 

*PRINTER SUBROUTINE: QUA~ 4, @663 
IN: 88= 0 PRINT ONLY IN ~RACE 

S8= 1 PRINT IN NORM t TRACE 
IN & ASSUME: HE~MODE, CHIP 0 ENABLED 

PERIPHERALS ~ISA6LED 
OUT: (P+1) DON'T PRINT 

(P+2) OK TO PRINT 



57 
'58 
59 
t: I) 

6t 
6t 

67 

::0 
71 

;5 

·.~8 

.. "~) 
',"3'j 

79 
pro 

: .:: 

..... 
,.~ 

c: ,-.-
0,J0 -

1 ("1 ,) 

1 0 I 

1 £13 
1 Ott 
1 ('5 
1 {IE 

1 tI? 
1 (. ~~ 
1 V.; 

34 
35 
36 

37 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 ACT135 
54 

213 GO TO ACT140 ( 
1 GOSUS OUTPCT 
o 

1340 DISOFF 
1 GOSUS TMSG 
o 

1340 DISOFF 
510 56= 1 

1 GOSLIB IHTVAL 
o 

53 GO TO ACT135 ( 
1 G09UB Tr19G 
o 
1 GOSUB WAITK6 
o 

615 CON @615 
1474 CON @1474 

55 ACT140 1340 DISOFF 
56 1 GOSUB DSAMSO 
S7 0 

USES: A,C,N, SO-59, ACTIVE PT, 
+2 SUB LEVELS 

(INCLUDING PIL PRINTER USAGE) 
55) CP+1) DON'T PRINT 

(P+2) SEND PAPER ADVANCE 

*PRINTER SUBROUTINE: QUAD 1, @1735 
IN: 59=0 --IF NO PRINTER ERRORS 

HAVE OCCUPRECI 
99=1 -- ERROR HAVE OCCURRED 

! !! DOES NOT RETURN i i ! 
ASSUMES: HEXMODE, PERIPHERALS DISABLE 
OUT: 99=0 IF 99=0 ON INPUT 
USES: A,C,N, SO-S7, +2 SUB LEVELS 

(NO PT) 
[INCLUDES PIL PRINTER USE] 

TURN DISPLAY OFF 
PRINT ALARM TIME' DATE 

TURN DISPLAY OFF 
(P+2) OK TO PRINT 
DISPLAY RESET INTERVAL 

53) (P+1) NO RESET INTERVAL 
(P+2) PRINT RESET INTERVAL 

WAIT 0.6 SECOtW:3 

GOSue TO 9ECHK & PECHK 
(DISPLAY ANY PRINTER ERRORS) 

*PRINTER SUBROUTINE: QUAD 1. @1737 
IN: 59=0 --IF NO PRINTER ERRORS 

HAVE OCCURREC, 
99=1 -- ERROR HAVE OCCURREG 

! ! I DOES t~OT RETURt~ !!! 
ASSUMES: HEXMODE, PERIPHERALS DISABLE 
OUT: S9=0 IF 59=0 ON INPUT 
USES: A,C, 50-57. +2 SUB LEVELS 

(NO PT) 
[INCLUDES PIL PRINTER USE] 

TURN DISPLAY OFF 
SHOW 1ST 12 CHARS OF ALM MSG 

60 
61 
62 

353 GO TO ACT t 75 ( 1 t 5) (P+ I ) NO MESSAGE 
260 C=N 

tj FROM 
63 
64 

65 

1150 REGN=C 9 SAVE MESSAGE REG IN RE~ 9 
"DSAMSO" !!I! 

1 COSUS 
o 

53 GOTO 

IAUALL OK TO PRINT? 

*PRINTER SUBROUTINE: QUAD 4, @663 
IN: S8= 0 PRINT ONLY IN TRACE 

98= 1 PRINT IN NORM & TRACE 
ASSUME: HEXMODE, CHIP 0 ENABLED 

PERlPHERALS PISA8LED 
OUT: (P+l) DON'T PRINT 

<P+2) OK TO PRINT 
USES: A,C/N, SO-S9, ACTIVE PT, 

+2 ';U8 LE'·/EL~3 

<INCLUDING PIL PRINTER USAGE) 
ACTI50 ( 72) (P+I) (:rcm·OT FF:ItH 



1 1 I) 66 GOSUB PRTLCD (P+2) PRINT COtHENTS OF LCD 
11 0 67 (I 

1 1 ~ *PRItHER SUBROUTINE: QUfW 3, @1E.71 
1 1 ;~ IN 3c ASSUME: HE>:MODE 
1 1 :~ OUT: CHIP 0 ENABLED, PERIPH DISABLED. 
114 LCD TO PRINTER WITHOUT EOl 
1 1 ~) U8ES: A( }<&S ) lB. X I C .' N, SO,89, 
116 ACTIVE PT, +1 SUB LEVEL 
117 (INCLUDING PIL PRINTER USE ::. 
110 70 210 S5= 1 PRINTING 
1 1 ~~ 71 23 GOTO ACT155 ( 73 ) 
120 72 ACT150 204 S5= 0 NOT PRINTING 
121 73 ACT155 1 t 70 C=REGN 9 
122 74 160 N=C RESTORE MESSAGE REG 
1 2~~ 75 1 GOSUB l"':~ ITKD W~~ I T 0.6 SECONDS 
1 ;;:] ... , 0 o'b 

1 ~t; 77 1340 DISOFF TURN DISPLAY OFF 
1:~'; t 00 1 GOSUB DSA2ND SHOW LAST 12 CHARS OF ALM MSG 
1 :;~5 i 01 0 
1~6 102 73 GOTO ACT165 ( 1 1 1 ) (P+ 1 ) NO MORE CHARS, DISPLAY Ut·KHAt-lGf 
1"~"] _. t 03 214 ?S5=1 (P+2) PRINT? 
1 ;;:.,::; 1 04 1 GSIJBG PRTLCD YES, PRINT CONTENTS OF [) I ::;PLA'f' 
128 105 1 
12-=> *PRINTER: SEE ABOVE COMI'tEHTS 
1:-'0 106 1 GOSUB WAln:D WAIT 0.6 SECONDS .' CHECK I t·1G KEVBOAF:[) 
l:?O 107 0 
131 1 1 0 23 GOTO ACT170 ( 112) 
1 ];:::.: 1 1 1 ACT165 1440 [lISTOG TURN DISPLA« ON 
133 
134 ENTRY ACT170 
135 1 12 ACT170 214 ?S5=1 PRINTING? 
1?fj 1 13 1 GSUBC OUTPCT '(ES I EOLL,BECHI<", PECHK 
176 1 14 1 
13; *PRItHER '5UBROUT H1E: QUA[:' 1 , I!! 173~ 
1 :!'8 IN: 89=0 --IF NO PRUHER ERRORS 
139 HAVE OCCUP.PED 
14 (! S9=1 -- ERROR HAVE OCCURRED 
141 ! ! ! DOES NOT RETURH ! ! ! 
14~ ASSU~fES : HE~~MODF .' PER I PHEF-'AL S [:r I :;A8Li 

143 OUT: S9=O IF 59=0 OH IHPUT 
144 USES: A,C,N, S 0-:;7." +.-, .::. SUE: LE\·'ELS 
1 ~~i OW PT :> 
1 .• ~ 

1,-" [ HKLlJ[iE5 PIL PR I tHE~: i):3EJ 
1,17 1 15 ACT175 1340 DISOFF 
14f: 1 f 6 1440 DISTOG TUF:N DISPLAY ON 
1"'0 '"1_ 1 1 7 1204 S7-. ,- 0 CLEAR "SHIFT" BIT 
1 !: I; 120 63 GOTO ACT1'jO ( 12':. ) 
151 
1 ':'2 EtHR't ACT180 
1~.~ EtHR',' ACT185 
154 121 ACT180 630 C=M STOP THE CATALOG 
155 122 t 36 c=o S 
1'5E 123 ACT185 530 M=C 
1 Co. 

.J ( 124 1 GO:3UB RSTKBT RESET KE','SOARD 
15i 125 0 
1'58 126 ACT1';'0 1 GOSUB CHI<'LB CHECI<~ LOI,J E:ATTE~:'-( 

1~8 127 0 
11:.'::; . .., , 130 1 GO:3UB Et-ICP (I (I ENABLE CHIP (I I [) I ';ABLE PEP I FHEPAL:':; 
1~g 1 31 0 
1 (~ I) *~fA I HFRf:I~~E : UI2, @522 



161 
1~2 
H,~! 

1 ~4 132 630 C=I'1 

IN ~ ASSUME: NOTHING 
OUT: C.X= 0 
USES: C.X, DADD, PFAD 

I~S 133 1376 ? CIO S CATALOG RUNNING? 
166 134 453 GONe ACT300 < 201) NO 
167 135 1714 CHK KB ANY KE't DO~JN ? 
le,':: 136 157 GOC ACT250 < 153) YES 
169 137 ACT240 1 GOSUB ALMSST SINGLE STEP TO NEXT ALARM 
169 140 0 

ONL't 

1{' Ij 141 103 GOTO ACT242 ( 151) (P+ 1) CO NT H~UE RUNN I NG CATALOG 
171 142 460 LD I < P+2) NO MORE ALARMS 
172 143 1446 CON 806 

* ~AIT 0.5 SECONDS BEFORE EXITING TO GIVE USER A CHANCE TO HIT RIS 
174 144 ACT241 1714 CHK KB 
1;'5 145 67 GOC ACT250 ( 153) 
176 146 1146 C=C-l X 
177 147 1753 GONC ACT241 < 144) 
178 150 443 GOTO ACTEXT ( 214) TIMEOUT, EXIT CATALOG 
179 151 ACT242 1 GOlOHG ACTt25 
1 'i') 152 2 

181 
182 
11:;:3 
H:4 
1:?'::i 
1 r..,..: 
18l 
1 ': :~: 

1 :;':3 
1 ::. ';J 

l'it 
19 : 
1'i1;'; 
1 S':3 

153 ACT250 
154 

1040 
74 

126 
406 
460 

C=KEYS 
RCR 
c=o 
A=C 
LDI 
CON2 

155 
156 
157 
160 
161 
162 
163 
164 
165 
166 
16? 
170 

ACTOFF 

30 
1546 ? AIC 

1 GOLNC 
;2 

460 LDI 
207 CON2 

1546 ? AIC 
A180Jl 1323 GOHC 

460 LDI 

3 
v .... 
( .. ~ 
X 

1 8 
X 
TMROFF 

8 7 

LOAD THE KEY 

A • x = KE'l' CODE 

OFF KE't CODE 
OFF KE'(' ? 
YES 

RIS KE't CODE 
X RIS KEY ? 
ACT180 ( 121) YES 

1~4 171 623 CON 403 WAIT 0,125 SEC 
195 172 ACT265 1146 C=C-l ~< 
196 173 1773 GOtH: ACT265 ( 172) 
1~7 174 1710 RST KB 
1~8 175 1714 CHK KB KEY STILL DOWN? 
l~n 176 1 GSUBHC RSTKB NO, DO UP DEBOUNCE 
199 177 0 
2 C 1) 

20 I 

1373 GOTO ACT240 ( 137) 

*MAINFRAME: CNO , @230 
IN & ASSUME: HEXMODE 
USES: C,X ONLY 

* IDLE LOOP WHEN CATALOG IS NOT RUNNING 

20:-' 
20{-i 
2 c~, 
211) 
2'j 1 

2 1 ~~ 
21 :J 
214 
215 
2 It; 

201 ACT300 116 C=O 
202 1234 PT= 
203 ;20 LC 
204 ACT310 1714 CHK KB 
205 247 GOe 
206 540 ?LLD 
207 33 GONC 
210 1172 C=C-1 
211 37 GOe 
212 ACT312 1172 C=(-1 

W .,. 
I 

LOAD 2 MIHUTE TIME OUT CC:UrHEF.: 
A N'T' I< E "I DO I,m ? 

ACT320 ( 231) YES 
LOW E:ATTEF:Y? 

ACT312 (, 212) t~o 

M YES, MAKE IT TIME OUT FASTEP 
ACTEXT ( 214) TIMEOUT, EXIT ALMCAT 
M 



217 213 1713 
2t9 214 ACTEXT 1 

GONe AeT31~ ( 204) 
GOLOHG TMEXIT· CLEAR KEYBOARD ~ MESSAGE FLAG 

210 215 2 
*THE WHOLE RETURN STACK 

220 
HAS BEEH BLOWN, SO MUST 00 GOlONG TO NFRPU 

22' 216 ACTRST 
221· 
22:.;: 
22] 
224 
22':' 
22~ 

22'; 
22"; 
230 
231 
232 

234 
23'3 
2J~ 

23.' 
2J)o:' 
2)',:-
239 
24 (I 
241 
24:: 
24~: 

243 
2-J.<~ 

245 
24~. 

247 
248 
249 
2!; I! 
251 
25:~ 

25'~ 

25~ 

2~=' 
2~~. 

25/ 
258 

217 
220 
221 ACTR10 
222 
223 

224 
225 
226 
227 
230 

231 ACT320 
2:32 
2:33 
234 

235 
236 
237 
240 
241 
;:42 
2:43 
;;:44 
245 
246 
247 
250 
251 
252 
253 
254 
;~55 

256 
2:)7 
?60 R180.J2 
261 
262 

1 GOSUS 
o 

530 
630 
160 

1704 

M=C 
C=M 
N=C 
CLR ST 

1 COSUB 
o 

260 e=N 
530 M==C 
463 GOTO 

34 PT= 
1040 C=KEYS 

742 C=C+C 
1267 Goe 

1214 ?S7=1 
S 13 GOt~C 

1 GOSUB 
o 

460 LDI 
6 COH 
1 GOSUS 
o 

64 COt~2 

160 COH2 
302 CON2 
204 COH2 

22 COH2 
303 COH2 

o CON 
1423 GOTO 

63 GO TO 
163 GO TO 
103 GO TO 

1073 GOTO 
1~33 GOTO 
223 GOTO 

2~~ 263 PURGA GOSUS 
2~i 264 0 
2E~ 265 ACTEXJ 1273 GOTO 
26t 266 1333 GOTO 
26~~ 

RSTALM 

NXTAlM 

ACTRT J ( 276) 

3 

RESET tHE ALARM 

(P+I) ALARM HAD RESET INTERVAL 
(P+2) 
SAVE /'1 IN H 
CLEA~ RUN LABEL BIT 
NOT POIJEROFF 
SET NEW HARDWARE ALARM 

C(4:3) = KEYCODE 
PT ON KEY? 
ACTOFF ( 162) YES, TURN OFF W/O CLEARING SHIFT 

SO CLOCK MODE WILL WORK 
SHIFT SET? 

ACT340 ( 307) HO 
TGLSHF TOGGLE SHIFT ANNUNCIATOR OFF 

, 
6 
KEY-FC 

TABLE LEH~TH - 1 = 6 

3 4 R 
7 0 C 
12 2 SST 
a 4 T 

2 SHIFT 
12 3 BACK ARROW 
o END OF TABLE 
ACTRST ( 216) RESET THE ALARM 
PURGA ( 263) PURGE ALARM 
ACTBST ( 274) BACK STEP 
CURNTT ( 267) CURRENT TIME 
A1:30.J1 ( 167) SHIFT IS ALREADY OFF 
ACTEXT ( 214) EXIT ALARM CATALOG 
SHFTON ( 304) IGNORE OTHER KEYS 

<TURN "SHIFT a BACK ON) 

PUGALM PURGE THE ALARM 

ACTEXT ( 214) (P+l) ALARM CATALOG EMPTY 
ACTR10 ( 221) (P+2) 

2(? 267 CURNTT 1 GOSUB GDHMS GET DAYS-HOURS-MIN-SEC 
2C! 270 0 
264 271 340 SEL Q 
2E~ 272 234 PT= 5 DISPLAY SECONDS 
2~~ 273 543 GOTO DST10 ( 347) 

2!>': 274 ACTBST GOSUB ALMBST BACKSTEP TO PREVIOUS ALA~M 
(I 



26'~ 276 ACTRTJ 433 GO TO ACTRTN < 34 t ) 
270 
271 277 ACTR,/S -:'30 C=M START CATALOG 
2~'2 30e 136 c=o S 
2i'J 301 1076 C=C+1 S 
274 LEGAL 
275 302 GOlONG AeTIS5 
275 303 2 
271j 
. .,,~-=" 
"t f 304 SHFTON 1 GOSUS TGLSHF TOGGLE SHIFT ANNUNCIATOR OH 
."j ":" .•.• 305 0 &., 

27}j 306 1523 GOTO A180J2 < 260) 
279 
220 
281 307 ACT340 460 LDI 
28.-: 310 10 CON 8 TABLE LEHGTH - 1 = 8 
28': 31 1 1 GOSUB KEY-FC PROCESS THE 1<:'E't 
..., (') .. ~ 
Co. '-' '_ 312 0 
284 313 200 COH2 8 0 "[) " 
2e'5 314 64 COt~2 3 4 "R" 
286 315 202 CON2 8 :2 "1'1" 
28·;; 316 302 CON2 12 :2 uSST Ii 

2':1': \w~.J 317 204 CON2 8 4 "Til 
28':') 320 20'( CON2 8 7 "R~~tsn 

oj.,) '-. ,-" t_, 321 22 COt·12 1 :2 SHIFT 
291 ?-22 303 COt~2 12 3 BACk ARROlJ 
29"::' 323 0 CON 0 END OF KEY CODE TABLE 
2~n 324 303 GOTO ALDATE < 354 ) ALARI'1 DATE 
2'?4 325 },(3 GOTO RESET I < 364 ) ALARM RESET INTERVAL 
'.,Q:O: 
" .. , -i 326 73 GOTO ALI'1MSG < 335 ) ALARM I'1ESSAGE 
.").~ ..: , ... ' ... 327 73 GOTO ACTSST ( 336 ) SIIiGLE STEP 
29"1 .330 133 GOTO ALTIME ( 343) AL AR!'1 TIHE 
""~'.:' c.. ....... 331 1463 GOTO ACTR/S < 277 ) RUt~ STOP 
2')'':; ::32 1523 GOTO SHFTOH ( 304 ) SHIFT Ot~ 
3,) <, ~;33 1323 GOTO ACTE:": J ( 265 ) E>< I T ALMeAT 
30 I 334 153 GOTO ACTM20 ( 351 ) UNDEFINED KE'l 
30:':: 
30:; 335 ALMMSG 343 GOTO ALMSG ( 371 ) 

30~ ?'36 AeTSST 1 (.OSUB ALMSST SIHGLE STEP TO NE:x:T ALARM 
3!H ~~"? 

.=,.~ I (I 

:; O~.: 340 13 GOTO ACTRn~ ( 341 ) (P+ 1 ) M.X= ADDR OF NEXT ALAPrl 

3 CIt- 341 ACTRTtt 1 GOLOt~G ACT120 (P+2 ) 1'1. X UNCHANGED 
30b 342 .-. 

<::. 

3'J:I 
3 O~~ :::43 ALTIME 1 GOSUB A-DHMS GET :!( COHVERT ALAR!'1 T I t1E TO L';., H.' n.' :=; 

30F 344 0 
3 (;~~ 345 340 SEL Q 
310 346 134 PT= 4 D I SPL.A,(· SECOt~DS ~. TEtHW; 
3 j .: 

31 ~~ EHT~:« 08T10 
313 347 D8T10 1 GOSUB DSPTMP 
3 t :~ .350 0 
314 3'51 ACTM20 1 ;~ 04 87= 0 
31 !., 352 1 GOLOt~G ACT180 
31 !5 ~e'-

.~-.J~ 2 
316 
3 t ;. :::54 AL[lA1E 1 GOSUB A-DHMS GEnd:.ONVERT ALAR!" TO D. H .. t1. ::. 

3f? 0355 0 
31H ?56 1 ':;OSUB CLLCDE Et·IABLE .. CLEf-iF.: ()I3PLA'( ~< 

3U< "357 (I 



*MAIHFRAME: CHfl, @360 
IN ~ ASSUME: NOTHING 

319 
326 
34"::1 
322 
32·j 

OUT: DISPLAY EHABLED, RAM DISABLED 
USES: C( 11 :0), ACTIVE PT, DANi .. PFAD 

(HO ST,+O SUB LEVEL, NO ARITH MODE) 
324 
325 
32'5 
326 
32°'" 

360 
361 
362 
363 

364 RESETI 
365 
366 
367 
370 

328 
32-; 
32..:) 
330 
331 
33~~ 
33~ 

337:" 
334 

371 ALMSG 

33".i 373 
33-': 374 
33( 375 
33; 376 
33::; 377 

1 010 S2= 1 
1 GOSUS DSPDT 
0 

1663 GOTO ACTM20 ( 351 ) 

504 56= 0 DISPLAY 00:00:00 FOR HO 
1 COSUB INTVAL DISPLAY RESET INTERVAL 
0 
0 t~OP (P+ 1 ) 

1613 GOTO ACTM20 ( 351 ) (P+2 ) 

1 COSUB CLLCDE 
o 

ENABLE & CLEAR DISPLAY 

410 S8= 
1 COSUB 
o 
o NOP 

1523 GOTO 

DSAI1SG DISPLAY IT 

(P+I) HO MESSAGE 
ACTM20 ( 351) (P+2) 

I ~nERVAL 

.********************************************************************* 
* AL~SST = BACK STEP TO PREVIOUS ALARM 4-21-81 RSW 
* INPJT : M.X = ADDRESS OF CURRENT ALARM 
* (ADDRESS OF TRAILER REG IS OK AS LOHG AS THERE IS AT 
* LEAST 1 ALARM IN THE BUFFER) 
* ASSUME: HEXMODE. TIMER BUFFER DOES EXIST 
,. OIJTPUT : S. X= C. }<:= M. X = ADDRESS OF PREVIOUS ALARM 
* A(S)= 0 
* USES: A, B.X, C, M.X, S8, P,Q, +1 SUB LEYEL, DADD. PFAD 
,. (HO TIMER CHIP ACCESS) 

* 
350 
351 400 ALMBST 
351 401 
35:~ 402 
35': 40] 
35~ 404 ABST11) 

1 
0 

546 
206 
630 

ENTR'I 
GOSUB 

A=A+1 
B=A 
C=M 

ALMBST 
SRHBUF 

x 

A.X= ADDRESS OF 1ST BUFFER REG. ~.~= 

A.X = ADDRESS OF 1ST ALARM 

C.X = ADDR OF CURRENT ALARM 
33-:..· ... 05 1546 ? AIC X REACH CURRENT ALARM ? 
35':: 406 63 GONC ABST20 ( 414) YES 
3"'~ .J( 407 
358 410 
3=';;) oJ· 41 1 
35~ 412 
361) 413 
3il 414 ABST20 
36~: 415 
36 -J 416 

206 
306 

1 
0 

1713 
306 
530 

1740 

B=A 
C=B 
GO:3UB 

GOTO 
C=B 
M=C 
RTN 

',' f'. 

SKPALM 

ABST10 ( 404) 

A.X= C.X= NEXT ALARM ADDRESS 

C • X = ADDR OF PREV IOUS A U'lF.:r'l 

~**********************,.*****************************************1 
* ~~XTK6= WAIT 0.8 3EC WHILE CHECKING FOR KEY DOWN 1-5-81 RSW 

* * IN: kEYBOARD CLEARED UNLESS IT IS NECESSARY TO RECOGNIZE PAST KEYS 
* DISPLAY TURNED ON (DISPLAY OFF FOR "WAITKD") 
* ASSUMES: HEXMODE 
* n;n; t:,E'l DETECTED - .JU~1PS TO ACT 155 
* DISPLAY TURNED ON 
* NO KEY DETECTED - RETURNS 



>I< DISPLAY TURI-4ED OFF 
... USE"3 : C.X 0.10 ST, NO PT .. +0 SUB lEVELS, t~O DAr)£) .. t~O PFAD) 
>I< 

376 ENTRY WAITK6 
3-'-" I , ENTR'( WAITKD 
370 417 l~A I TKD 1440 DISTOG TURN DISPLAY ON 
379 420 l~A I TKE. 460 lDI 
3:.3 (i 421 1361 CON 1777 W~l I T 0.8 SECOt~[)S 

381 422 WAITK 1714 CHK KB KEY DOWW? 
38:=2 423 1 GOlC ACT170 '(ES 
3a;.~ 424 3 
38:3 425 1146 C=C-1 X TIMEOUT? 
384 426 1743 GOHC l~A I TK < 422 ) HO 
3e" 427 1340 DISOFF TURH DISPLAY 8AC~: OFF 
33~ 430 1740 RTN '(E8 

~***.**** ... ************************************************************** 
* IMS( = TIMER MESSAGE 
... PRINTS THE DISPLAY IN NORM ~ TRACE. AND SETS MESSAGE FLAG 

* IN & ASSUME: HEXMODE 
... OUT, CHIP 0 ENABLED .. PERIPHERALS DISABLED, STATUS SET 0 UP 
* USE3: A,C,G.N,8(12) FOR PIL PRINTER, SO-S8. ACTIVE PT. +2 SUB LEVELS 

* 39!5 
3'j~ 431 TMSG 
39"'- 432 
39/ 433 
3:1;; 
3:r:. 
400 
4 t) I 
462 
4 (t:~ 
40·t 

* 

EHTR'( 
410 S8= 

1 GOLONG 
2 

n1SG 
1 
MSG105 

PRIHT & SET MESSAGE FLAG 
PRINT DISPLAY IN NORM & T~HCE 

AND SET MSG FLAG 
*MAINFRAME; CN7. @200 
IN & ASSUME: S8= 1, HEXMODE 
OUT: CHIP 0 ENABLED, PERIPH DISABLED 

SH~TUS SET 0 UP 
USES: A,C/G/N.B( 12) FOR PIL ~RINTEP, 

SO-S7, ACTIVE PT .. +2 SUB LEVEL~ 

~****.*************.***************************************************** 
... 1-5-81 RSW 
* K~Y-FC : READ THE KEY CODE TO MATCH THE KEY CODE IN KEY CODE TABLE 
... AND JUMP TO THE CORRESPONDING POINT AFTER THE KEY CODE 
* TABLE. 

>I< IN: KEY DOWN. C( 1:0)= TABLE LENGTH - 1, C.XS= 0 
* ,'~ NOTE I!! I THE LAST CONSTANT IN THE KEY CODE TABLE MUST BE 0 TO 
* MARK THE END OF THE TABLE . 
... ASSl.l~IE: HEXMODE 
,.. OUT: C.X= 0 (NEEDED FOR DIGIT KEYS) 
* USED: A(X&M). C(X&M) 
* (NO ST, NO PT, NO DADD .. NO PFAD, +0 SUB LEVELS .. NO TIMER CHIP ACCESS) ,.. 
* 
* "- I ~'1 E" = 7(KEY POSITION IN TABLE) + 12 [I tKLUD I t"fG GSB 8. RTtn 

41;;-: ENTRY KE't-FC 
4:;:1 434 KEY-Fe 132 c=o M 
42'~ 435 674 RCR 1 1 C(4:3)= TABLE LEHGTH 
42!5 436 432 A=C M 
4~~t. 437 1040 C=~:E""S 
42/ 440 74 RCR 3 
4;':>:=: ·14 1 406 A=C ~< A I ~{; = I<E '"j' coe'E 
4;':':) 442 -:60 C=SH~ GET ADDF: OF ~:E 'of CODE TABLE 
4:5 (. <j43 iO'FCI I) 1460 C<ISA LOAD A KEY CODE FPOM TABLE 



4~t 444 1072 C=C+1 M 
4]~ -145 1346 ? CIO X REACH END OF TABLE? 
41:3 -146 43 GONe KYFC30 < 452 ) YES, UNDEF I NE[) KEY 
4341 -147 1546 ? AIC X ~1ATCH THE KE'y' CODE IN TABLE? 
43'S 450 1737 GOC KYFCtO ( 443 ) t~1) 

4'3~, 451 t 06 c=o X 
43;' 452 KYFC30 1032 C=A+C M 
4:38 453 740 GOTOe 
43'3 

~************.********************************************************.~ 
* 4-21-81 RSW 
* 36~OO - LOAD CONSTANT 0 0000036000 000 TO REG C 

* IN: A= POSITIVE STOPWATCH TIME IN 100TH'S OF SECONDS FORMAT 
* ASSUME: NOTHING 
* OUT: DEC MODE, PT= 5, C= 0 0000036000 000 
* A~ <STOPWATCH TIME) MOD (tOO HOURS) WITH 1 TOO MANY SUBTRACTS 
* U~E3: C .. ACTIVE pr, ARITH rl0DE 
* (NO 81, NO DADD, NO PFAD, NO TIMER CHIP ACCESS. +0 SUB LEVELS) 

* 
* 
* 

452 ENTRY 36000 
45~ 454 36000 1240 SET DEC 
4~~ 455 1234 PT= 7 
45~ 456 116 C=O W 
457 457 320 LC 3 
4~8 460 620 LC 6 
4~9 461 36000A 716 A=A-C SUBTRACT 100 HOURS 
46~ 462 1773 GONe 36000A ( 461) 
461 463 1740 RTN 

~**********************************************************************~ 
* RNGE~R = RANGE ERROR 4-7-81 RS~ 

* R~TURNS ONLY IF THE RANGE ERROR IGNORE FLAG IS SET 

* * IN & ASSU~E: CHIP 0 ENABLED, PERIPHERALS DISABLED 
* OUT, HlFU T S 0-S7 PRESERVED IN C( 1 : 0 ) 
* USES: C. SO-S7 
* (NO PT, +0 SUB LEVELS, NO ARITH MODE, NO TIMER CHIP ACCESS) 

* 4 ~11 
4"1;2 
41,) 
474 
4 7~; 

477 
4,?::j 

4'19 
4G(i 
481 

464 
465 
466 
467 
470 
47'1 
472 

f.?NGERR 1670 
574 

1730 
1 ;~ 14 
1540 

1 
2 

EtHR't 
C=REGN 
ReR 
CST EX 
'?S7= 1 
RTH C 
GOLo;~G 

RNGERR 
t 4 
6 

ERROF 

RANGE ERROR IGNORE FLAG SET? 
VES 
NO. "OUT OF RANGE" 

*MAINFRAME: eND} @242 
IN & ASSUME: NOTHING 

!! DOES NOT RETURN ! I 

,********************************************************************* 
* :::'('7AUI 2-19-8 t F.::::!) 

.***********************************************************************~* 
* ;,('?HLi'l = FULL"!, PROGRi4MNABLE SET ALARI'1 FUt~CTIOt'l 

* IN: ~-REG= ALARM TIME IN H,MS FORM 
* Y-REG = ALARM DATE IN M.DY<D.MY) FORM 
* Z-REG = AL~RM AUTO-RESET INTERVAL IN H.MS FORM 



* ~LPHA REG = ALARM MESSAGE 

* IF ALARM DATE = 0 THEN XYZALM WILL USE TODAY'S DATE 
* ( ILLEGAL DATE GIVES "DATA ERROR V" ) 
* IF Z-REG IS ZERO THERE WILL BE NO RESET INTERVAL 
* ( ILLEGAL INTERVAL GIYES "DATA ERROR Z" ) 
* IF ALPHA REG IS CLEAR THE ALARM WILL HAS HO MESSAGE 

* 
* 
* 5!J (; 473 215 CON 

14 COt~ SO I 474 
502 475 
50:1 476 
50·1 477 

1 CON 
32 CON 
31 CON 
30 CON 50~~ SOO 

50t. ENTRY 
5f1? 501 X'/"ZALM 460 LDI 

2 CON 5 :J~~ 502 
50:-: 503 1 I~OSUB 

o 50~~ 504 
511) 
5 i 1 
512 
51 ~~ 
5 ~ :J 
51·. 
514 
51 !i 
516 
5'? 
5:B 
519 
519 
5:2 h 

521 
522 
52:~ 

524 
52') 

5~B 
5;2"'j 

53'-' 
53'-' 
531 
53.::~ 

53~ 

53< 
53~ 

53":. 

50S 
506 
507 
510 
511 
512 
513 
514 
515 
516 
517 

1 GOSUB 
o 

t 60 t~=C 

1 GOSUB 
o 

1750 PT=A 
70 RDTIME 

1610 SO= 
1410 SI= 

I GOSUB 
o 

520 1574 RCR 
521 106 C=~ 
522 1156 ? Cto 
523 27 GOC 
524 1072 C=C+l 

525 ~YZA20 160 N=C 
526 1604 50= 
527 1046 C=C+l 

LEGAL 
"530 GOSlIB 
531 (I 

532 416 A=C 
533 1156 ? CtO 
534 153 GONe 
535 1610 50= 
536 '-GOSUB 
537 0 

@215 
@14 
@01 
@32 
@31 
@30 
~<YZALt1 

2 
CHECK 

CHKXM 

INITMR 

1 
1 
C=T+DO 

1'1 
L 
A 
Z 
Y 
X 

TAKE DATE FROM Y-REG 
ERROR IF ALPHA DATA 

1'1= M.DY CD.MY) DATE 
ERROR IF X= ALPHA DATA 

N= H.MS TIME 
INITIALIZE TIMER IF NECESSARY 

C= CURRENT T HIE 
USE Y FOR DATE COMPARE 
ADD X OR Y TO "DATA ERROR" 
C= TIME+DATE IN SECONDS 

12 C= SSSSSSSSSSCCOO 
X 

WHOLE REGISTER = 01 
XY2A20 ( 525) NO, IT'S OK 
M YES, ADD 0.1 SEC TO TIME TO AVOID 

67/97 CARD READ BUG 
N= SSSSSSSSSSCOOO 

o ASSUME NO RESET INTERVAL 
X C.X= t= ADDRESS OF Z REG 

CHECK ERROR IF Z= ALPHA DATA 

ANY RESET INTERVAL GIVEN? 
XYZA40 ( 551) NO 
1 THERE IS A RESET INTERVAL 
HMSECl CONVERT TO SECONDS (A= OOOOSSSSSSSSCI 

* ~HE ~A~IMUM RESET INTERVAL OF 9999.595999 FITS IN 8 DIGITS OF SECONDS 
53;- 5·40 53 GOTO ~<YZA30 ( 545) (P+1) INTERVAL O.K. 
53~ 541 XYZA25 460 LDI (P+2) ILLEGAL INTERVAL, "~ATA ERROR" 
5J~ 542 32 CON @32 Z 
540 543 GOLOHG TERR20 
54 (I 544 2 
541 545 ~YZA30 116 C=O W 
S4~ 546 1072 (=(+1 M 



543 547 1416 ? A<e W RESET ItHER'.JAL < 1 0 SECONDS 
54..:; 550 1717 GOe XYZA25 ( 541 ) YES, ERROR 
54~i 551 XYZA40 256 AC EX W C= 0 OOOSSSSSSS sec 
51~. 552 1574 RCR 12 C= oossssssssccoo 
547 '553 106 c=o X REMOVE 100TH'S OF SECOHDS 

'" • 
• 

548 554 

STORE 

1150 REGN=C 

AN ALARM 

9 REG 9= RESET INTERVAL 

'" IN: Nr13:3J = ALARM TIME IN 10TH'S OF SECONDS SINCE JAN. " 1900 
'" N.X = 000 
'" IF SO = 0 NO AUTO-RESET INTERVAL WITH THIS ALARM 
'" IF SO = 1 THE AUTO-RESET INTERVAL IS STORED IN REG-9 
• PRoceDURE TO STORE AN ALARM : 
• 1. FI~D OUT AFTER THE CHAIN HEAD IF THERE IS ENOUGH EMPTY MEMORY 
• TO EXPAND THE TIMER 1/0 BUFFER. THE REQUIRED EMPTY MEMORY = 1 + 
'" ALARM MESSAGE LENGTH IN REGISTERS. 
'" 2. SEARCH lHE FIRST REGISTER OF THE TIMER BUFFER. IF NOT FOUND, 
'" INITIALIZED AN liD BUFFER WITH THE SIZE OF 2 REGISTERS. THIS 
• INITIAL TIMER 1/0 BUFFER DOESN'T HAVE ANY ALARM IN IT. 
• 3. GO THRU THE ALARM STACK TO DETERMINE WHERE TO STORE THIS NEW ALARM . 
... 4. LIFT UP A HOLE IN THE TIMER BUFFER FOR STORING THE NEW ALARM TIME 
... AN0 ITS MESSAGE, IF IT HAS ANY. 
'" 5. STORES THE ALARM AND ITS MESSACE INTO THE HOLE JUST GENERATED. 
'" T~'E MESSAGE IS STORED THE SAME WAY AS IT IS IN THE ALPHA REGISTER. 
'" •••••••••••• , , , • , •••••••• , •• , • I • , ••••••••••••• t " •••••• , •••••••••••••• 

'" T~E EXP FIELD OF THE ALARM TIME CARRIES THE FOLLOWING INFORMATION: 
'" DJGIT 0 LENGTH OF ALARM MESSAGE IN REGISTERS 
... DIGIT 2 : NON-ZERO IF THE ALARM HAS AN AUTO-RESET INTERVAL 
• 
'" 
'" '555 1140 SETHEX 

? 

575 
576 
5';"6 
577 
57:3 

556 1 GOSUB FNDMSG FIND 1ST NOH-NULL CHAR IN ALPHA REG 

58l' 
58t 
5B"~~ 
58"7 
5~3~ 

58;': 
5::.i"! 
55:: 
58 ~l 
5'~1, 

5':;C 
591 
5~2 
59:!. 
594 
59::: 
59f.. 
59"/ 
59.:; 
5';'':' 
61.)" 

557 
560 
561 
562 
563 
564 
565 
566 
567 
570 
571 
572 
::;73 
574 
575 
r= ...,.r 
.J (0 

577 
600 
l:" (I i 
602 
603 

0 
260 
460 

4 
11 06 

.:1 06 
1614 

33 
546 

1066 
STA100 160 

546 
246 
'530 

1 
0 

4 06 
630 

t.:1 OE . 
147 

1610 

C=N 
LDI 
CON 
C=A-(: 
A=C 
130=1 
GONC 
A=A+1 
C=(:+1 
t.f=C 
A=A+1 
AC E~ 

M=C 

4 C= SSSSSSSSSSC004 
X C= A= # REG OF MESSAGE 

ANY AUTO INCREMENT? 
STA100 ( 5(1) NO 
X YES, 1 MORE REG REQUIRED 
XS MARK AUTO RESET ALARM 

N= ALARM & INFO 
X COUNT ALARM REG 
~ C.X= # OF REG REQUIRED 

GO~;UB MEI'1LFT CHECK MEMORY LEFT 

A=C <t , . 
C=~1 
. ::. A<C ' .. ' ,', 
,:,oe t~O F: 0 01'1 
so= 1 

( 

"'MAINFR~ME: eN1, @64t 
IH&ASSUME: HEXMODE 
OUT: C.X= MEMORY LEFT 
USES: A,e, +1 SUB LEYEL 

(t"W ST, toW PT) 
A.X= # UNUSED REG LEFT 
C.X= # OF REG REQUIRED 
IS THERE A SPACE PROSLEM? 

616) «E8 
ASSUME ENOUGH ROOM 



:4< 

* 
* 
>I< 

>4< 

:4< 

:f< 

:t< 

* 
* 
>4< ,.. 
* 

60 I 
6(j~: 

60:-
60,1 
60~--

60~ 

60r; 
607 
6 (j{~ 

IN: 

604 1046 C=C+l X MAY NEED 2 REGISTERS FOR BUFFER 
605 1046 C=C+l X HEADER & TRAILER 
606 1406 ? A(C X IS THERE A SPACE PROBLEr1 HO!...J? 
607 23 GOt~C STA150 < 611 ) HO, STILL OK 
610 1604 SO= 0 YES, NO ROOM TO CREATE BUFFER 
6 t 1 STA150 1 GOSUB SRHBUF SEARCH FOR TIMER BUFFER 
612 0 

613 443 GOTO 
A.X= BEGINNING OF BUFFER 

STA200 ( 657) (P+1) BUFFER FOUND 

SET UP THE TIMER ROM 1/0 BUFFER IN THE UNUSED MEMORY 

HEXMODE, PERIPHERALS DISABLED 
A.X= ADDRESS OF FIRST UNUSED REG AFTER I/O BUFFERS 

BUFFER SlZE = 2 REGISTERS 
1ST REGISTER = AA020000000000 
2HD REGISTER = FOOOOOOOOOOOOO 

NOt MAnufacturer SuPPOrted 
recipient agrees NOT to contact manufacturer 

6;;;;: 614 
62·~ 615 

1614 1S0=1 IS THERE ~OOM TO CREATE BUFFER? 
227 GOC STA160 ( 637) YES 

625 
>4< NCROOM ,.. IF THE ERROR IGNORE FLAG IS CLEARED, PUT UP "NO ROOM~ MESSA~E 

AND J0MP TO ERR110 IN 41C MAIHFRAME. 

* * IN & ASSUME: NOTHING 
:4< 

:t< 

63~ 

63-: 616 f.lOROOi"! 
637 617 
634 
63~ 
63t:, 
63{" 

':.39 
64(1 
641 620 
641 621 
642 622 
64~: 623 
642-
644 
64~: 

64~. 

647 
648 
649 
651.i 
651 
65.":-
65~~ 

6~.:; 

6~: 
65;.; 

624 
625 
':,26 
627 
E·30 
631 
632 
';'33 
E,34 

!!! DOE8 NOT RETURN!!! 

EtHRY NOROOI'! 
1 GOSUB ERRSIJB 
o 

GOSUB CLLCDE 
o 
1 (sosue MESSL 
o 

16 COH 
17 CON 
40 CON 
22 COt~ 

17 CON 
17 CON 

1015 CON 
470 FLLABC 

1770 RABel 

@16 
@17 
@40 
@22 
@17 
@17 
@1 015 

RTN ONLY IF ERROR IGNO~E = 0 

*MAINFRAME: CNS, @1350 
IN L ASSUME: NOTHING 
OUT: HEXMODE, CHIP 0 Etjl~E:LE(:!. ::::,:;::= i, 

THE FOLLOWING FLAGS CLEARE~: 

DATA ENTRY, CATALOG, SHIFT, MESSI 
USES: C,SO-S8,DAOD,PFAD, +2 SUB LEVEl 

ARITH MODE (NO PT) 
ENABLE AND CLEAR DISPLAY 

SHIFT MESSAGE LEFT INTO DISPLAY 

*MAIHFRAME: CN1, @1757 
IN & ASSUME: DISPLAY ENABLED, 

RAM DISABLED, HEXMODE 
OUT: MESSAGE TO DISPLAY 
USES: C(6:0) ONLY 
H 
o 

R 
o 
o 
M 
ROTATE DISPLAY LEFT 4 
LEFT JUSTIFY DISPLAY 



65 (' 635 GOLOHG TERR50 
657 t.36 2 
658 
6S-=? 637 STA160 206 B=A X B.X= ADDR OF 1ST UNUSED REG 
66 (I 640 306 C=B X 
66t 641 1046 C=C+1 X 
66~~ E:.42 1160 DADD=C 
66 .~ t.43 1 16 C=O 
664 644 11 76 C=C-1 S C.S= F (TO MARK LAST REG) 
66":' E.45 1360 DATA=C 
66~ E.46 306 C=B X C.X= FIRST REGISTER ADDRESS 
667 647 1160 DAOD=C 
66f~ 650 1 16 C=o 
66-'>, t.51 1334 PT= 13 
67u 652 1220 LC t 0 
671 653 1220 LC 1 0 
6"1;2 ';.54 20 LC 0 
6;3 655 220 LC 2 
6('4 E·56 1360 DATA=C 

* * 1, MAKE SURE THE TIMER BUFFER WILL NOT BE OVERFLOWED AND GET THE 
* A0DRESS OF THE LAST REGISTER OF LAST 110 BUFFER 

* 6'19 657 STA200 4 S3= 0 NOT PURGING ALARM 
68t' t,;; 0 1 GOSUB CHKBUF UPDATE TIMER BUFFER LEHGTH 
681) 661 0 
68l B.X= HEADER REG OF T I ME,.: 8UFFE~: 

66,';: t,62 530 M=C M.X= LAST REG OF LAST 
:it 

* 2. DETERMINE WHERE TO INSERT THE HEW ALARM INTO THE ALARM STACK 
:I< 

6a;~ ".:,63 260 C=-N C= ALARM TIME 8. INFO 
6Bl ;:.64 306 C=B X C.X= AODR OF 1ST REG 
68:-:' t:,65 1046 C=C+1 X C.X= ADDR OF 1ST ALM 

1/0 8UFFEF: 

6:;:; :-:66 416 A=C A= ALARN TIME 8. AD[)R OF 1 ::n ALi~Rt-1 

6-; I) 667 1 GOSUB NEiJLOC ~LX= PLACE TO INSERT ALN 
6SG 670 0 

:4< 

~*IN: A,X= AODR TO STORE AT, M= LAST REG 8. ETC 
~NE[D 'ro LIFT OTHER liD BUFFERS EVEN IF STORING AT END OF TIMER BUFFER, 
;1< 

69::; 671 206 B=A X B.X= START LIFTIHG AODF:ES:; 
69t:. 672 ,-:.30 C=1'1 C ""= ... LAST REG OF LAST BUF 
6-:1".7 673 406 A=C X 
6';;8 674 260 C=N C= ALM t IHFO 
6;:' .r ..., C" 

Ijj.,J 1 GOSUB SKPALt A.X= NElJ ADDRESS OF LA';T REG 
6'~1~ 676 0 
7 i):) 677 ';30 C=M C.X= OLD LAST REG OF LA:;T 8UFFER 
7 t) I 700 246 AC EX '.' <'. A.X= OLD LAST REG ADrJR 
7 o:~ ? 0 1 530 M=C M.X= NElJ LAST REG ADDR 

* 
'" IjFE,'~ A EMoTY SPACE IN THE TIMER liD BUFFER 
* 
'" * IN: A.X= ~DDR OF LAST REG IN LAST 1/0 BUFFER 
* M.X: ~EW ~DDR FOR LAST REG IN LAST 110 BUFFER 
* B.X= ADD~ OF LOWEST A0DRESSED REG TO BE MOVED 

* 
712 702 LFTMEM 246 AC EX X 



... 

... 

71 :J 
7 t .l 
715 
716 
7.7 
7tO 
7 t ~} 
720 
721 
722 
7~] 

703 
704 
705 
706 
707 
710 
711 
712 
713 
714 
715 

1160 DADD=C 
1146 C=C-l X 

406 A=C X 
70 C=DATA 

730 CM EX 
1160 DADD=C 
1146 C=C-l X 

730 CM EX 
1360 DATA=C 
1446 ? A(B X DONE LIFTING? 
1653 GONC LFTMEM ( 702) NO 

* 4. STORE THE NEW ALARM TIME AND ITS MESSAGE INTO THE EMPTY SPACE 
... 

* 
* ... 
... 

72» 
729 
730 
731 
732 
??-: 
I .. .; :-

734 
73"':, 

73;" 
73};' 
73'1 

716 
717 
720 
721 
722 
723 
724 
725 
726 
727 
730 
731 
73~ 

733 
734 
735 
736 

306 
1160 
1046 
530 
260 

1766 
133 

1360 
106 

1160 
1170 

416 
630 

1160 

C=B 
DADD=C 
C=C+l 
M=C 
C=N 

'I i. 

x 

? CIO 
GONC 
DATA=C 
C=O 
DADD=C 
C=REGN 9 

XS 
STA325 ( 737) 

x 

A=C 
C=I'I 
DADD=C 

III 

C=C+ 1 ~< 

M=C 

C.X = INSERTING ADDRESS 

C= ALARM 3c IHFO 
HAS AUTO-RESET INTERVAL ? 
NO 
STORE THE ALARM TIME 

LOAD RESET INTERVAL FROM REG.9 

C = AUTO-RESET INTERVAL 

7~ (I 

741 
742 
74:;: 
744 
7~~j 

74t. 
747 
74S 
749 
7?: I) 
7::C 
751 
75~! 

753 

;:'37 STA325 

1046 
530 
256 

1360 
AC EX W 
DATA=C 
C=H 740 

741 
742 
743 
744 
745 

260 
1634 
1142 

237 
1 
o 

C(O)= MESSAGE LEHGTH IN REGISTERS 
PT= 0 
C=C-l PT MESSAGE LEHGTH = 0 ? 
GOC STAJ50 ( (66) YES, ALL DONE 
GOSUS FNDMSG FIND 1ST CHAR IN ALPHA REG 

746 STA340 1356 ? CIO ANY CHARACTERS IN THIS REG? 
747 27 GOC STA342 ( 75t) YES 
750 1072 C=C+1 M NO, ALL NULLS SO MAKE IT NON-ZERO 

754 
f-:'JTE: 

759 
7': I) 
761 
762 
763 
7S4 
7' ... t C·_ 

76E. 
76i' 
7e·?· 
76'j 

751 
752 
753 
754 
755 
756 
757 
760 
761 
762 
763 

77fJ 764 
77 ~ 765 

THE ADYANCED PROGRAMMING ROM ALLOWS LONG EMBEDDED NULL STRINGS 
IN THE ALFHA REGISTER. DUE TO THE 67/97 CARD READ SUG, AN 1/0 
BUFFER CANNOT HAVE ANY REGISTERS = 0, SO ~HOLE REGISTERS OF 
NULLS MUST BE MODIFIED TO BE HON-ZERO . 

STA342 730 CM EX M= MESSAGE REGISTER 
1160 DADD=C C.X = ADDR TO STORE MESSAGE IN BUFFEi 
1 046 C=C+ 1 ~: 

730 CM EX 
1360 DATA=C 

STA345 676 A=A-1 S ALL MESSAGE MOVED ? 
77 GOC 

246 AC E~': 
1146 C=(:-1 
1160 DADD=C 

406 A=C 

STA350 ( 
x 
x 

(66) YES, ALL DONE 

70 C=DATA LOAD NEXT MESSAGE REG 
1613 GOTO STA340 ( (46) 



772-
77:"3 766 STA350 
7 "'7-­

" ~ 
774 

767 
GOLOHG ADJ100 SET HEW HARDWARE ALARM. AND SEEP 

2 
IF THERE ARE PAST DUE ALARMS 

k******************************************************************** 
* T+X 2-23-81 RSW 
~******************************************************************** 

778 770 230 COH @230 X 
77'j 771 
780 772 
791 
78;'2 773 T+X 
78;.: 774 
78::' 775 
78'3 776 
..,c·... ..,.." 
• ,"" '1 I I I 

72':i 1000 
7'?i': 1001 
78'=:, 1 (102 
78/ 1003 
78~; 

7,,-:;':j 1 004 
7fn 1005 
7'3 (; 1 (106 ?LUS20 
791 1007 
792 1010 
79:3 1 01 f 
79q 1012 
73~ 1013 ?LUS25 
796 1014 
79'? .., :\ .... , 
I .,-:. 

7"?') 

8,j ':' 

1 0 I 5 
1016 
1017 

8Ctl 1020 
80~: 1 021 ?LUSER 
80;: 1 (122 
8 O~1 l (123 
80·1 1024 
8 O~.: 1 025 PLUS30 
80t:, I 026 
80? 1 (,27 
8 O{~ 1 030 
80~~ 1031 
8/1) 1 032 
8:~ 1033 
8 ~ ~i 1 0~4 
81:J 1035 
814 1036 
8 t!) 1 037 
3 I t~ I O,~ (I 
81~' 1 (141 
31 B 1 042 ?LU~34 (I 

31B 104:3 
819 1 (144 
8211 1(145 
821 1046 
82.~. 1 [147 
82"; 1050 
82<1 1 l!51 

53 CON 
24 CON 

EHTR'( 
1 GOSUS 
o 
1 GOSUB 
o 

456 A=A+8 
530 M=C 

1 GOSUS 
o 

33 GOTO 

@53 
@24 
T+X 
CHECKX 

R9=T 

HMSECl 

+ 
T 

ERROR IF X= ALPHA DATA 

C= REG 9= CLOCK TIME, A=O 

A= B= ENTERED TIME 
M= CLOCK TIME 

H.MS TIME TO 100TH'S OF SEC 

PLUS20 (1006) (P+1) ENTRY LEGAL 
(P+2 ) 

GOLONG ERRDE "DATA ERROR" 
2 

1240 SETDEC 
1336 ? B#O 

33 GONC 
1216 C=-C 

416 A=C 
160 t~=C 

~30 C=M 
51 E. A=A+C 

1'536 ? AIO 
63 GOHC 

16 A=O 
1 GOSUS 
o 

256 AC E~< 
163 GOTO 
116 C=O 
634 PT= 

"20 LC 
420 LC 
620 LC 
720 LC 
120 LC 

20 l.C 
720 LC 
220 LC 
256 AC EX 

1416 ? A(C 
1607 GOC 

1 GOSUB 
o 

470 R[):;CR 

S SUBTRACT ? 
PLUS25 (1013) NO. ADD 

A= ENTERED INTERVAL 
N= ENTERED IHTERVAL 
C= CURRENT TIME 

S RESULTING YEAR < 
PLUS30 (1025) NO. OK 

RNGERR 

PLUS40 (1042) 

1 1 
'3 
4 
6 
7 
1 
o 
7 
2 

SET TO 1/1/1'300 
RTN ONLY IF RANGE ERRO~ IGNORE= 1 

C= TIME TO SET 

(BEGINNING OF 300 YR = 1/1/19(0) 
THEN 12131/2199= 109572 DAYS + 1 

= 9467107200 SECON~S 

A= MAX, C= NEW TIME 
MA~< < t~E!~' TIME? 

PLUSEF: (1 021) 'I'E:;.. n OUT OF PANGE" 
T=T+TP SET NEY TIME 

416 A=C A= LAST TIME SET 
260 C=N C= ENTERED INTERVAL 

1016 C=A+C 
450 WRSCR UPDATE "LAST TIME SET" 

1153 GOTO STA350 ( 7E,6) BEEP TlJICE IF HA~'!E Pf:':;T ['tiE ~:!.J;R1'1S 



* IF T~E TIME IS READ WITHIN 1/100 SEC OF THE WRITE&CORRECT IN "T=T+TP" 
,. IT MA'( BE 11100 SEC LOl~ !!!!!!! 

* 
~***,.********************************************************************* 
* 12-11-80 RSW 
,.. CHKBUF - CHECK IF THE BUFFER SIZE WILL OVERFLOW AFTER ADDING A NEW 
* ALARM AND UPDATE THE BUFFER SIZE. CHECK IF THERE IS ANY OTHER 
* 1/0 BUFFER ON TOP OF TIMER 1/0 BUFFER. 

* INPJT : A.X = ADDR OF FIRST REGISTER OF THE TIMER liD BUFFER 
,. N . X = E~<POt~ENT FIELD OF ALARM REG I STER 
* S3= PURGING THE ALARM 
* S3= 0 ADDING AN ALARM 
* RSSUME: PERIPHERALS DISABLED, HEXMODE 
* OUTPUT: C.X = AO~R OF LAST REGISTER OF LAST I 0 BUFFER 
* B.X = ADDRESS OF FIRST REGISTER OF THE TIMER 8UFFER 
,.. '-IMER ~OM I/O SUFFER SIZE WILL BE UPDATED BY ADDING (SUBTRACTING 
,.. ~OR S3=f) THE REQUIRED REGISTERS TO THE ORIGINAL BUFFER SIZE. 
* R~TURtl TO UNO ~OO~" ROUTINE IF THE BUFFER SIZE WILL OVERFLOW 

* 
:f< USE:::: A, B.X, C, :;8, ACTIVE PT, DADO .. +1 SUB LEVEL 

* (NO TU1ER CHIP ACCESS) 

* 
* 
* 

85e EHTRY CHKBUF 
851 1052 CHKBUi- 206 B=A ~< B.X= ?tDDR OF 1ST REG IN BUFFEF: 
85.~ 1053 6 A=O ~< 
0""7 tJ·J ,~.' 1054 260 C=N 
854 1055 1 GOSUB SKPALl A.X= ALARM LEHGTH 
854 1056 0 
85'5 1057 306 C=B X 
85": I (160 1160 DADD=C 
85(' I 061 70 C=DATA C = 1ST REG It~ TINER BUFFER 
858 1062 374 RCR 1 0 
ae::" .;, 

'J. 1063 1434 PT= 1 
86(' 1064 252 AC EX WPT A.X= OLD BUFFER LENGTH 
861 C(I:0)= ALARr! LEHGTH 
86~~ 1065 14 ?83=1 PURGING ALAH1? 
86~~ 1(166 57 GOC CHKB20 ( 1 073 ) ~,'ES 

864 1067 1012 C=A ... C WPT C[1 : 0]= t~E IJJ BUFFER LHIGTH 
86f.j 1070 1 GOLC NOROOM BUFFER OVERFLOI.tl 
86""' 1 071 3 
8b.: 1072 23 GOTO CHKB30 ( 1074 ) 
86 ~. 1073 CHKB20 11 12 C=A-C WPT ADJUST BUF LENGTH 
86~~ 1074 CHK830 174 ReR 4 
36'} 1075 1?60 DATA=C UPDATE BUFFER LEHGTH 
870 1076 446 A=A+B X 
8ll 1fJ77 246 AC EX X C.X= LAST HIR 8UF REG + 1 ,.. C.X MU3T POINT THERE SO THE II? AIC PT" TEST IN "FNDEOS" WON'T RTN 
8 .... -,' . .) 11 00 404 S8= 0 DON'T AlLOi}1 RETURN TO P+2 
874 1 1 01 1 GOSUB FHDEOB A.X= ( LAST REG OF LAST 1.· ... 0 8UFF)+1 
874 11 02 0 
8,5 11 03 646 A=A-l X 
87f.> 11 04 246 AC E~< X C.X= ADDF: OF LAST REG OF LA::;T 
8 7 "7 , . I/O BUFFEP 
878 11 05 1740 RTN 

~************.*************,..***************************************~ 
'" r4E" 1.lllOC= t'~E"l" LOCATIDN 0: FOR ALA~N) 12-15-80 F':=,hI 
* ~tEWL3i<= UEW LOCATION .. SKIP FIRST AlARN 



* GI~EN AN ALARM TIME IN B[13:3], FINDS THE PLACE IN THE ALARM STACK 
* TO INSERT THE NEW ALARM. 

* * IN: 
* 
'" 
* 
'" 

(NEWLOC) A.X= C.X= ADDRESS AT WHICH TO START S~ARCHING 
<TRAILER REG ADDR IS OK, OTHERWISE IT MUST BE A VALID 

ALARM ADDRESS) 
(NE~LSK) SAME EXCEPT SETS A.X= C.X, AND SKIPS THAT ALARM 

BEFORE STARTING THE SEARCH, SO C.X MUST BE A VALID 
ALARM ADDRESS. 

'" ASSUMES: A[13:3]= NEW ALARM TIHE IN TENTHS OF SECONDS 

* * OUT: 
Q= 13. P SELECTED, HEXMODE, PERIPHERALS DISABLED 
A.X= ADDRESS OF TRAILER REG OF ALARM STACK 

* OR A.X= " "FIRST ALARM) NEW ALARM 
'" PT= 3 
* USES: A,C, ACTIVE PT. +1 SUB LEVEL, DADO 
* (NO ST, NO PFAD. NO TIMER CHIP ACCESS) 
* 

89'? ENTRY NEIJLSK 
9(11} ENTRY NEWLOC 
90 I 11 06 t4EWL 0 I) 246 AC EX X C.X= CURRENT ALARM AD('RESS 
9 O~: 11 07 i'H~.l • .ILSK 1 GOSUB SKPALC GET A.X= C.X= NEXT ALM A[)["'~ 

90~~ 11 1 0 0 
90:~ 1 1 1 1 I'lEl,ILOC 1160 DADD=C 
904 11 12 70 C=DATA 
90~) 11 13 34 PT= 3 
90": 1 1 t 4 1 076 C=C+1 S END OF BUFFER? 
90:-" 11 1 5 1540 RTN C YES, SHOW LAST ALAF.:M 
9 (i('; 11 16 11 76 C=C-l S RESTORE C.S 
9 o~, 11 17 1422 ? A<C PQ GIVEN ALARM < CURRENT ALARM·" 
911) 1120 11S63 GONC NElJL 0 0 < 1 1 06 ) NO, KEEP LOOKING 
9: 1 1121 1740 RTN NO, DONE 

* 
1************************************************************************* 
*' 1 -9-81 RSlJ 
* 3KPALM - ADVANCE THE ADDRESS OF CURRENT ALARM TO NEXT ALARM ADDRESS 

* 
* I NP'jT 

'" >I< 

* 
* 

(SKPALM) A.X= C.X= CURRENT ALARM ADDRESS 
!! iNOTE - THE ALARM ADDRESS MUST REALLY BE THE ADDRESS OF AN ALARM, . 

NOT THE ADDRESS OF THE TRAILER REGISTER OR OTHER REGISTER. 
(SKPAL1) A.X= CURRENT ALM ADDR, C.X= E~P FIELD OF CURRENT ALARM 

* ASSUME: HEXMODE, PE~IPHERALS DISABLED 
* O~T: A.X= C.X= NEXT ALARM ADDRESS. (CURRENT ALARM REG ENABLED FOR SKPALM) 
* !! THIS MAY BE THE ADDRESS OF THE TRAILER REGISTER!!!! 
* USES: AX, C, DADD 
* (NO PT, NO ST, +0 SUB LEVELS, NO PFAD, NO TIMER CHIP ACCESS) 

* 
* 

92";; ENTRY SKPALC 
930 ENTRY SKPALM 
93~ ENTRY SKPAL1 
93;;.: 1122 SKPALC 406 A=C ' . ,\ 
9~-: .\ .. :. 1123 :3KPALM 1 160 DADD=C 
93~ 1124 70 C=DATA LOAD CURPEtH ALARM 
'3 :;~ 1125 SKPALI 1"366 ? GiO ~~S DOEf; ALARM HAVE RESET ItHER'./AL-;' 
'33f~ 1126 23 GCttK SKPAL2 (1130) NO 
9:3 ; 1127 546 A=A+l ~< 'r'ES, COUNT THE INTERVAL REGISTER 
93}:: I 130 S~~PAL2 546 A=A+l < • ,<, CO litH THE. T I i'lE~,()ATE. RE~ 181 Ej:;: 
'33~) 1 t 31 1474 ReR C.S= NUMBER OF MESSAGE REGS 
94(1 1132 106 (:=0 ~: GLEA"· RESET INTERVAL FLAG [d G I T 



941 AND "ALREADY ACKNO['.ILEOGED .. 
94~: 1133 1374 RCR 13 
943 11 J4 1 006 C=A+C X C.X= ADDRESS OF HE~<T ALAF.:~l 

944 1135 406 A=C ~< 
945 1136 1740 RTN 

>I< 

~********************************************************************* 
'" 4-;2-81 RSI.J 
'" SR~OUF - SEARCH TIMER ROM I/O BUFFER IN THE USER MEMORY AFTER 
>I< CHAIN HEAD 
* 
>I< IN & ASSUME: HEX MODE 
* OUT' P SELECTED, P = 12, PERIPHERALS DISABLED 
>I< Q = 13 
'" RETURN TO P+1 IF 110 BUFFER FOUND' 
'" A,S= 0 

FLAG 

>I< A.X~ ADDR OF FIRST REG OF TIMER BUFFER, WITH THAT REG ENABLED 
>I< C= CONTENTS OF FIRST REGISTER OF BUFFER 
* RETURN TO P+2 IF 1/0 BUFFER HOT FOUND 
'" IF C.X= 0, THEN A.X= ADDR OF 1ST UNUSED REG AFTER 110 BUFFERS 

>I< USED A,C, S8, P, 0, DADD, PFAD 
'" ( HO TIMER CHIP ACCESS, +0 SUB LEVELS ) 

'" 
:1: >1<* ***:4<:iC * **** ** * * ** *'fI** ** 
>I< 5RHBFI - SAME AS SRHBUF EXCEPT IT INITIALIZES THE TIMER CHIP IF THE 
:4< POWER LOST STATUS BIT IS SET OR THE WARM START CONSTANT IS 
>I< HOT THERE. 

* 
>I< IN & ASSUME: NOTHING 
* OUT~ P S~LECTED, P= 12, Q= 13, PERIPHERALS DISABLED, HEXMOOE 
>I< (P+1) ~ (P+2) OUTPUT SAME AS SRHBUF 
:4< IJSE'> : A,C. SO-58, p,a, +2 SUB LEVELS, DADD, PFAD, ARITH MODE 
>I< 

'375 ENTRY SRHBFI 
976 EtHR'( SRHBUF 

CoIGn 

'377 1137 SRHBFI 1 GOSUB INITMR INITIALIZE T Ii'1ER CHIP IF t'j EC E~; ~:'AP \' 
9 77 

• ! 1140 0 
'370 1141 SRHBUF 1 16 C=O 
q7';' 
• I J 1142 1760 PFAD=C 
980 1143 ::'40 SEL Q 
981 1144 1334 PT= 13 Q = 13 
9:3~: 1145 240 SEL P 
'3€n 1146 460 LDI 
98q 1147 :!OO COt-l2 1 ,'"\ <::. 0 ADDRESS OF THE LO~.~I E~!;! OF 1'1 Er'l (I P \' 
98:-:: 1150 410 58= ALLui,,1 REEiRH TO P+2 

* * 12-11-80 RSW 
>I< THE ~OLLOWING COMMENTS APPLY WHEH "FNDEOB" IS CALLED FROM "CHK8UF" 
>I< 

* IN: C.X= (ADDRESS OF LAST REG OF TIMER BUFFER) + 1 
* 88= 0 TO PREVENT RTH TO P+2 
* ASSUME: HEXMODE, PERIPHERALS DISABLED 
* OUT, A.X= (ADDRESS OF LAST REG IN LAST 1/0 SUFFER) + 1 
* USE~: A,C. ACTIVE PT J DADD (NO TIMER CHIP ACCESS, +0 SUB LEVELS) 
:iI 

996 EtHR'( Ft~DEOB 

99'," 1 151 FN[IE08 1534 PT= 12 
99:s. 11 S2 1 :;':20 LC 1 (I 
9'3'~ 1153 1534 PT= 12 



tOO (, f 1 ~)4 416 A=C 
100 I 1 t 55 23 GO TO SRBFtO (tI57) 
100:': 1156 SRBFOS 546 A=A+l X POINT TO NEXT REG 
I 0 (J:~ 1157 SRBF1!) 116 C=O 
i OO·~ 1160 1160 DADD=C ENABLE CHIP 0 
I OO~ 1 161 1570 C=REGN 13 C.X= ADDR OF BOTTOM OF PROGRAM MEMOR' 
i 0 O{~, 1162 1406 ? A(C X REACHED PROGRAM MEMORY YET? 
100:; 1 t 63 173 GONe SRBF30 (1202) YES, 110 BUFFER NOT FOUND 
I OO{; 1 t 64 246 C=A X 
IOOH 1 f 65 406 
I OO~~ 1166 1160 DADD=C 
10tO 1 t 67 70 C=DATA 
1 01 1 1170 1076 C=C+l S IS THIS A KEY REG? 
lOt ~~ 1 1 71 1657 GOC SRBFOS (1156) YES 
I 0 ~ :J 1172 1176 c=c-t S RESTORE C.S (FOR c=o TEST BELOW) 
1014 1173 1542 ? A*C PT IS THIS 1ST REG OF TIMER 6UFFER? 
I 0 1 ~; 1174 1640 RTN HC YES, WE FOUHD THE TIMER BUFFEP 
1016 t 175 374 RCR 1 0 
I 0 1 j~ 1176 126 C=O XS C.X= BUFFER SIZE 
1018 1177 506 A=A+C X JUMP OVER THIS I/O BUFFER 
1019 1:200 1356 ? CIO W IS THIS AN 110 aUF? 
1020 120 t 1567 GOC SRBFI0 (1157) YES 
1021 1202 SRBF30 414 ?Sa~1 ALLOW RETURN TO P+2? 
1022 120J 1640 RTN HC NO 
i Or:?] 1204 243 GOTO RTNP+2 (1230) 

'" 
~***************"'***********************************"'*"'****************** 
* ALMSST - SINGLE STEP TO NEXT ALARM 10-9-80 RSW 

'" * INPUT: M.X = ADDRESS OF CURRENT ALARM 
'" i! !NOTE - THE ALARM ADDRESS MUST REALLY BE AN ALARM ADDRESS. NOT THE 
'" ~DDRESS OF THE TRAJLER REG OR SOME OTHER REG. 

,.. ASSIJME: HEX~10DE .. PERIPHERALS DISABLED 
'" OUT: (P+l): C.X= M.M = -NEXT ALARM ADDRESS. A.X= ORIGINAL ADDRESS 
* (P+2): THERE IS NO NEXT ALARM <M.X UNCHANGED) 
* USES: A.X, C, M.X, DADD, +1 SUB LEVEL (HO ST, NO PT, NO PFAD) 

* 
********************* 
* r4E'l,li; . ~< -- PUTS A.X INTO M.X ,.. 
* IN: A.X= ALARM ADDRESS TO BE ,.. ASSUME: NC'THING 

* OUT: C.X= M.X= INPUT A.X 

* USE'3 : A.X, C, M.X ONLY 

* 
* 1046 ENTRY 

i047 1205 ALMS~;T ,:·30 C=M 
104B 1206 1 GOSUS 
1048 1207 0 
i049 121 0 1160 DADD=C 
I OS I' 1 2 t 1 70 C=DATA 
1051 1212 1 076 C=C+l 
i O'5.:~ 1213 157 GOC 
1053 
I 054 ENTRY 
105": 1214 tl E 1.,1 ti . ~< ";,30 C=M 
I u'5';:, 1;;::'5 246 Ae EX 
lOS". 1 ',. ~ -II;) 530 M=C 

PLACED IN M.X 

ALMSST 

SKPALC 

S 
RH1P+2 (1230) 

UEWM.X 

x 

NOMAS 
NOt MAnufacturer Supported 

recIpient agrees NOT to contact manufMtrmlr 

SKIP OVER CURRENT ALARM 

LOAD HE}<T Al(~PM 

END OF TIMER BUFFER? 
YES, RETURN TO P+2 

C.X= M.X= HEXT ALARM ADDRESS 



jose 1217 1740 RTN 
* 
************************************************************************* 
• ACKALM - ACKNOWLEDGE AN ALARM 2-9-81 RS~ 
* IF THE ALARM HAS A RESET INTERVAL, RESET IT TO NEXT (HOPEFULLY) 
* FUTURE OCCURRANCE. IF THE ALARM HAS NO RESET INTERVAL, PURGE IT. 
• * INPUT: M.X = ALARM ~DDRESS 
• ASSl~E: HEXMODE, PERIPHERALS DISABLED 
* RESET INTERVAL STORED IN THIS FORMAT: 0 OSSSSSSSST 000 
* WHERE NT"= TENTHS OF SECONDS 
* OUT: P SELECTED, . Q= 13 
* RTN TO (P+1): [NO ALARMS LEFT, STACK PURGED] 
* [SOME ALARMS LEF1, BUT NO HIGHER ADDRESSED ALARMS] 
• RTN TO (P+2): AT LEAST 1 HIGHER ADDRESSED ALARM LEFT 
* M.X= NEXT (TOWARD FUTURE) ALARM ADDRESS 
* USE~: A,B,C,N, MAY UPDATE M.X, P,Q, 53,58, +3 SUB LEVELS, DADD, PFAD, 
* ARITH MODE, TIMER PT (NO TIMER ST) 

* 
* ENTRY ACKALM 

1220 ACKALt1 1 GOSUB RSTALM YES, RESET THIS ALAR~1 
1221 0 
1222 63 GOTO RTNP+2 (1~30) (P+1 ) ALM HAS RESET I ~HEF.:VAL 
1223 ACKL10 1 GOSUB PUGALM (P+2) PURGE THIS ALARM 
1224 0 

( NO RESET INTERVAL) 

lOl& 
10".79 
10'l') 
t OS I} 

lOOt 
j 00 f 
108;;:" 
, 08:! 
IOE4 
1 0:3~:; 
108(': 
j 0((7 

1225 1740 RTN (P+ 1 ) NO ALARMS, STACK FURGED 

, 08:~ 
I OC:·~· 
I 1)91; 

i091 
i092 

1226 
1227 

1230 
1231 
1232 
1233 

RTHP+2 

576 
1640 

1140 
660 

1072 
740 

A=A+l 
RTN Ne 

ENTR't 
SETHEX 
C=STK 
C=C+1 
GOTOC 

S ANY HIGHER ADDRESSED ALAF.:I'1S 
NO, DONE 

RTNP+2 
HEED HE)<NO[)E FOR "C=ST~: II 

RETURN TO P+2 
M 

~**********************************************************************k 
2-17-81 RSi,; 

* INTvAL= RESET INTERVAL VALUE 
* IF 36=0, DISPLAYS INTERVAL VALUE OR 00:00:00 FOR NO INTERVAL 
* (ALWAYS RETURNS TO P+2) 
* IF 86=1: NO INTERVAL -- NO DISPLAV, RETURHS TO P+1 
* INTERVAL -- DISPLAY INTERVAL AND RETURN TO P+2 

* IN: 86 INITIALIZED PROPERLY 
* PERIPHERALS DISABLED 
* ASSUME: M. X= ADDRESS OF CURREtH ALARM, HEXMODE 
* O~T (P+1) RETURNS HERE IF 56= 1 AND THE ALARM HAS NO RESET INTERVAL 
* PERIPHERALS DISABLED, S6= 1 
* (P+2) RETURNS HERE IF (56= 0) OR (96= 1 AND THE ALARM HAS A RESET 

It~ 

* INTERVAL) 
* DISPLAY ENABLED. RAM DISABLED 
... jI:=E~: A .. B,C, p .. Q: S5,88 .. + 2 SUB LEVELS .. DADD,.PFAD, ARITH MO(.lE 
* (HO TIMER C~IP ACCESS) 

* 
1 1 1 ~! 

11 ] 
t 1 , :5 
: 1 t 4 

1234 
1235 
1236 

ItHVAL 1 
0 

1766 

EtHR'( I.NTVAL 
GOSLIB GETM.X 

? CIO x ..... , .;:) 

c-.- CURREtH ALARM 

HAS AN AUTO RESET INTERVAL ~ 

~; TACK' 



1 1 1 !) 1237 233 GOtK HITV20 ( 1262 ) NO 
i 116 1240 r;30 C=M 
i 1 17 1241 1046 C=C+l X POINT TO RESET INTERVAL 
i I 1 a 1242 1160 DADD=C 
1 1 1 ~~ 1243 70 C=DRTA C= SSSSSSSSSSC 00 0 
1 12 (i 1244 1074 RCR 2 C= OOSSSSSSSSSSCO 
1 121 1245 1 G09UB S(lHMSC A= DDDDDDHHMMSSCC 
1 121 1246 0 
i 122 1247 1 G09UB X20QS A= < DAYS) X 20 
1122 1250 0 
11 ~J 1251 1716 C SR C= ( DAYS) X 4 
i 1 ~4 1 :;~52 1016 C=A+C C= ( DAYS) X 24 
1 1 :~'i 1 :253 674 RCR 1 1 TRUNCATE TO 4 HOllR DIGITS 
i 1 ~6 1254 ItHV10 1 G09llB DSPIt.H 
1 1 ~:f. 1255 0 
1 1 :~i' 1 :;~56 1 CiOSLIB ENLCD ENABLE DISPLAY, DISABLE ~:Ai'1 

1 1 :~? 1257 0 
i 1 :.e:8 >leMA It~FRAME : CN 1 , @1766 
11 ;"9 It~ & ASSUME: t·IOTH I HG 
1 j:; (I OUT: DISPLAY ENABLED. RAM D I SABLE[:o 
i 131 USES: C . ~<, DADO, PFAD (tt·ILY 
1 1 ':'.~~ 1 :;~ E. (I 1670 RABCR ROTATE OHE PLACE TO THE RIGHT 
1 1 ?'~ 1261 1473 GOTO RTt~P+2 (1230) 
11 :::q 1262 INTV20 514 "7'56=1 
1 J 35 1263 1540 RTN C 
1 1 ?~, 1264 1 16 C=O W HO RESET INTERVAL 
1 1 .3;- 1265 1673 GOTO IHTV10 < 1254) 

-**********************************************************************t 
* 1-19-81 RSW 
* {GDHMS = INITIALIZE & GET DAYS, HOURS, MINUTES, SECONDS 

* It~: NOTHING 
* ~SSUME: VALID CLOCK TIME (NO MORE THAN 1 YEAR PAST 12/2199, NO GARBAGE) 
,.. O:JT: T Ii'1ER CH I P Et'!ABLED, RAM 0 I SABLED, T H1ER PT=A 
* A= C= rIDDDDDHHMr~SSCC, HE:O<MODE 
,.. IJSE3: A, B.M, C, ACTIVE PT, so-sa, +2 SUB LEVELS, DADD, PFAD, ARITH MODE, 
* TIMER PT (NO TIMER ST) 

'" 
* 
* ':DHMS SAME AS IGDHMS EXCEPT: 

'" - ASSUMES THE TIMER CHIP DOESN'T NEED TO BE INITIALIZED 

*' - DOESN'T USE SO-57 
:I< - ONLY USES +1 SUB LEVEL 

* 
1 1 '35 EtHR'( IGDHMS 
I 1~F; EtHR'( GOHMS 
; 15l 1 ~:E.6 I GEl HM'::, 1 GOSUB HUH1R HUTIALIZE TH1ER IF t~E CE :?5 A P',' 
i 157 1267 a 
1 i ,",,'.J 

,. .. I." 1270 GDHMS 1 G09UB ENTMR ENABLE TH1ER CHIP, (JI'3ABLE F: At'l , 
1 1'58 1271 0 
I 1 ~9 1272 70 RDTIME c= CLOCK TIME 
~ 1 f: I) 1273 63 GOTO SDHMSC (1301) A= c-.- DDD[}D()HHmlSSCC 

:t< 

*********************************************"'**********************"''''** 
'" 1-15-31 RSW 
* A-0HMS - CONVERT ALARM TIME (FROM ALARM STACK) TO DAYS,HOURS,MINUTES 
*' AND SECONDS 
* INP~T : M.X = ADD~ESS OF CURRENT ALARM (! !MUST 8E VALID ALARM ADDRESS, 
* HOT TF.:,:.)JLEF.: REGJ~:nEF: I I) 

* ASSUMES: PERIPHEF:ALS DISABLED 

PT=A 



• OUTPUT : A = C = DDDDDDHHMMSSCC, HEXMODE 
* ALARM REGISTER ENABLED, 59= 0 

* • USES: A.B(13:3),C, ACTIVE PT, S9, ARITH MODE, DADD 
* (+0 SUB LEVELS, NO PFAD, NO TIMER CHIP ACCESS) 
• 
* ,.. 

1 177 
1170 
11"19 
1 I f:: 0 
1 191 
1 1 >:":2 

1274 
1275 
1276 
1277 
1300 

A-OHMS 630 
1160 

70 
106 

1074 

ENTRY A-DHMS 
C=M 
DADD=C 
C=DATA C= SSSSSSSSSSCX~<X 
C=O X 
RCR 2 C= OOSSSSSSSSSSCO 

* 
r****.******************************************************************* 
,. 1-15-81 RSltl 
* SD~MSK CONVERT SECONDS INTO DAYS,HOURS,MIHUTES,SECOHDS,100TH'S 

* * !! IF 59=1 & 59=0, JUMPS DIRECTLY TO TMRKEY ON KEY DOWN!!! 

* 
* ,. INPUT : A • OOS5SSSSSSSSCC 
* C.X AND THE ACTIVE PT MUST BE RELATED AS FOLLDWS: 
* C,X ACTIVE PT UA" CONTAINS A NUMBER OF SECONDS EQUIVALENT TO 

"'** *.******************************************** 
* 0 6 0-9 DAYS (1 DIGIT) 
,. 1 7 10-99 [)AYS (2 DIGITS:> 
* 2 a 100-'3'39 DA'r'S (3 DIGITS) 
* 3 9 1000-9999 DAYS (4 DIGITS) 
• 4 10 10000-99999 DAYS (5 DIGITS) 
* 5 11 100,000-999,999 DAYS (6 DIGITS) 
* IF 58= 1, THEN THE KEYBOARD MUST BE CLEARED RIGHT BEFORE CALLING 
* SDHMSK IF YOU ONLY WANT TO DETECT KEYS PUSHED DURING SDHMSK. 
* ASSUME: 59= 0 TO IGNORE KEYBOARD (59= DON'T CARE) 
" 58= 1 TO CHECK KEYBOARD 
* AND S9= 1 (0) RETURN ON KEY UP (DOYH) 
"OUT' IF (58= 0) OR (58= 1 AND NO KEY TRANSITIONS DETECTED) THEN: 
,.. A~ C= ~DDDDDHHMMSSCC, HEXMODE, PT= 3 
* IF sa= 1 AND A KEY TRANSITION HAS BEEN DETECTED THEN: 
" DEC MODE 
* ' ! !tlOTE; SINCE SDHMSK DOESN'T CLEAR THE KEY BOARD. THE KEY COULD 
• HAVE BEEN PUSHED BEFORE EYER CALLING SDHMSK 
,.. j.l~:E:;: A,B<M).C, ACTIVE PT, ARITH MODE 
* (+0 SUB LEVELS, NO DADD, NO PFAD. NO TIMER CHIP ACCESS) 

* ' .. ·~D.lMSA -- SAM!: AS SDHMSK E~<CEPT: 

" SETS C.X= S. AND PT= 11 (6 DIGITS OF DAYS) 
* SETS S8: 0 TO IGNORE KEYBOARD 
,. !!! SO USES 58 !!! 

* * SD~"9C -- SAME AS SDHMSA EXCEPT THE SECONDS ARE INPUT IN C 
* NOTE: TAKES A80UT 341 WORD TIMES ~ORST CASE FOR DATES IN THE RANCE 

* 
* ,.. 

1/1/1900 - 12131/2199 

1226 

t 22:'::; '301 S(.lHMS(: 

EtHR't SDHMSK 
ENTRY SDHMSC 

416 A=C 

(99999 DAYS, 19 HOURS, 59 MINUTES) 



122";" 1302 404 S8= 0 IGNORE KE'iBOARD 
123(1 1 :{ 03 460 LDI 
1231 1304 5 CON 5 REPEAT FOR 6 DIGITS OF [)A'iS 
1232 1305 634 PT= 1 1 
,-.,,7 

'-_"J 1306 SDHr1SK 132 C=O M 
1234 1307 1 020 LC 8 
1235 1310 620 LC 6 
123';' 131 1 420 LC 4 8640.0 SECONDS= 1 DAY 
1237 1312 1734 INC PT 
123::: 1313 1734 INC PT 
123'1 1314 17"34 INC PT 
124 (I 1315 1734 INC PT 
124f 1316 1240 SET DEC 
1242 1317 372 Be EX M 
1243 1320 132 C=O M 
j 2~~4 1321 23 GOTO DHMS25 ( 1323 ) 
1245 1322 DHMS20 1042 C=C+1 PT 
12H. 1323 DHMS25 .S32 A=A-B M 
1247 1324 1763 GONC DHMS20 ( 1322) 
124~: 1325 472 A=A+B M 
1249 1326 414 ?S8=1 CHECK KEYBOAR[)? 
12!'5t) 17 -""7 "_I'::" 1 123 GONC DHMS28 ( 1341 ) NO 
1251 1330 11 14 ?S9=1 RETURN ON KEY up·? 
125;~ 1331 53 GONC DHMS27 ( 1336 ) NO, ON KEY DOlm 
1251 1332 1710 RST KB 
125,;j 1333 1714 CHK KB KEY STILL DOIlIN? 
125'1 1334 1640 RTN NC NO, ABORT 
125':: 1335 43 GOTO DHMS28 ( 1341 ) 
1 . ., c:: ..,. 

,-.~ , 1336 DHMS27 1714 CHK KB KEY DOWN? 
125~ 1337 1 GOLC TMRKEY '(ES, ABORT 
1258 1340 3 
125'3 1341 DHMS28 1146 C=C-1 X 
12':, il 1342 47 GOC DHMS30 ( 1346 ) 
1261 1343 1724 DEC PT 
1262 1344 1672 B SR M 
1 26-~ 1345 1'563 GOTO DHMS25 ( 1323 ) 
1264 1346 DHMS30 1224 ? P~= 7 JUST FINISHED DAYS? 
12E"5 1347 133 GONC DHMS40 ( 1362 ) NO, FINISHED HOURS OR MIt~UTES 

126;'-, YES, SET UP FOR HOllRS 
1267 1350 372 BC EX M SAVE C IN B 
126'~ 1351 132 C=O M 
1269 1352 '534 PT= 6 
1279 1353 320 LC 3 
1271 1354 620 LC 6 3600 SECONDS IN 1 HOUF: 
,.")"7 0., 

c ...... 1~55 534 PT= 6 C.M= 0000003600= 1 0 HOURS 
1 2 ;' :~ 135'; DHMS3'5 372 Be EX M RESTORE C, B= HElll COH:; TAt·IT 
1274 1357 106 C=O X 
1275 1360 1046 C=C+1 X REPEAT FOR 2 DIGITS 
1276 LEGAL 
1 ..,~.::-
~-. , 1361 1423 GOTO DHMS25 ( 1323 ) 

127H 1:'62 DHMS40 ~24 ? PT= 5 JUST FINISHED HOURS? 
127',1 1?63 43 GOt-iC DHMSSO ( 1367 ) NO .. JlIST FINISHED t'1I NUTES 
123C! YES, SET UP FOR MINUTES 
1281 1364 372 BC EX M C.M= 0000000360, SAVE C Hl E: 
128,';:; 1365 20 LC 0 C.M= 00001) 00060 = 1 0 MIHUTES, PT= 4 
12~n 1?66 1703 GOTO DHMS35 ( 1356 ) 
1284 1367 DH~1S5 I) 1.374 RCR 13 C= DDDDODHHMMO.O 0 I) 
128~ 1370 :252 AC E'''' " l(IPT L:= L.' De, OC' Dj-; Hl'l i'1::; SC C 
, 28~. 1371 416 A=C tll 

128·':: 1372 1140 SETHE~< 



128::; 1373 1740 RTN 13 TO EXIT AFTER LAST KEY CHECK 
~************************************************************************ 
* SEr~F = SET ACCURACY FACTOR 2-4-81 RSW 
~************************************************************************ 

1292 1374 206 CON @206 F 
1293 1375 . 1 CON @ 1 A 
1294 1376 24 CON @24 T 
1295 1377 5 CON @5 E 
129f.. 1400 23 CON @23 S 
1297 ENTRY SETAF 
1298 ENTRY SETAFO 
12?9 1401 SETAF 1 GOSUB IHITMR INITIALIZE SO NEW A.F. WON'T GET CLEf 
1299 1402 0 
1300 1403 1750 PT=A SELECT MAIt~ CLOCK· 
130t 1404 70 RDTIME C= CURRENT TIME 
130~ 1405 450 WRSCR UPDATE "LAST TIME SET" 
130~ 1406 1 GOSUB CHECKX ERROR IF X= ALPHA DATA 
130:~ 1407 0 

* ..................... , ....... , ........ , ... , ...... . 
*SET~FO -- SET (STORE) ACCURACY FACTOR 2-4-81 RSlJ 

* IN: C= FLOATING POINT NORMALIZED ACCURACY FACTOR 
* ASSUME: NOTHING 
* O~T: NE~ ACCURACY FACTOR STORED IN AF REGISTER IN TIMER CHIP 
* TIMER CHIP ENABLED, RAM DISABLED -
* USE3i A,C. ACTIVE PT, +1 SUB LEVEL, ARITH MODE, 
* , DAD~, PFAD, TIMER PT (NO TIMER ST) 

* 
131t;·1410 
131? 1411 
1310 1412 
131B 1413 
1319 1414 
1321J 1415 
1321 
132:::: 1416 
132] 1417 
t324 1420 
132'5 1421 
1326 1422 
132/ 1423 
1328 1424 
132-; 1425 
1331.' 1426 
133t 1427 
133~ 1430 
133?- 1431 
133< 1432 
~33~ 1433 
133~ 1434 
133f 1435 
133i 1436 

SETAFO lJ56 ? CIO 
203 GONC 

1 GOSUB 
o 

33 GOTO 
, 16 C= 0 

133 GOTO 
SETA10 1334 PT= 

520 LC 
256 AC E~ 

374 RCR 
1036 C=A+C 

33 GONe 
SETA20 1046 C=C+1 

37 GOC 
SETA30 1346 ? C#~ 

1753 GONC 
SETA40 674 RCR 

1 GOSUB 
o 

1074 RCR 
1650 PT=B 

350 WRSTS 

AF= 0 EXACTL ".? 
SETA40 (1431) YES, DON'T ROUND TO 0.1 
UtWOR 1 UNNORMALIZE AF 

SETA10 (1417) (P+1) OK, A= *DDD ....... OOO 
(P+2) AF => 100, SET TO 

MINIMUM CORRECTION 
SETA40 (1431) DON'T SET AF OF 0 TO O. t 
13 
5 

1 0 
s 

C= UNNORMALIZED AF, A.S= 5 
C.X= AF 

HEED TO ~OUND UP AF? 
SETA30 (1427) NO 
X 
SETA40 
X 
SETA20 
1 1 
EHTMR 

2 

ROUND UP 
(1431) +-99.95 GOES TO +-0 (NO CORRECTION) 

AF = O? 
(1425) YES, ROUND TO 0.1 

c= ' ...... SCDD .. . 
ENABLE TIMER, DISABLE RAM 

C= ......... SDDD. 
SELECT AF 
STORE ACCURACY FACTOR 

1740 RHl 

.************************************************************************ 
133::" 1437 

* 1 f-:-dSO = SET C= 11586000000000 2-1'3-81 RSlJ 

* IN & ASSUME: NOTHING 
c= 11~86000000000 



of< USE;; : C, ACT 1' ... 'E PT OHL'r' 
of< 

1 :l4~. ENTRY 115860 NOMAS 1 :347 1440 1 15860 116 C=O 
1 :J48 1441 1334 PT= 13 
1 :J49 1442 120 LC 1 NOt MAnufacturer Supported cturer 

NOT to contact m"nufa 135 (I 1443 120 LC 1 recipient 81!:rees 

1351 1444 520 LC 5 
135:~ 1445 1 020 LC 8 
lJ5? 14<16 620 LC 6 
1354 1447 1740 RTN 

~***~~******************************"'*********"''''***********************"'* 
'" ;~:LRAU1= CLEAR AUiRM (HARDWARE ALARN 81 TS) '-15-81 RShl 
:if 

'" IN & ASSUME: TIMER CHIP ENABLED, RAM DISABLED 
'" OUT: TIMER PT=A 
of< HARDWARE ALARM BITS DTZA, ALMS, AND DTZIT CLEARED 
* DTZA= DECREMENT THROUGH ZERO ON CLOCK A (SHOULDN'T HAPPEN) 
'" DT21T= DECREMENT THROUGH ZERO ON INTERVAL 71MER 
'" ALMS= ALARM ON CLOCK 8 <SHOULDN'T HAPPEN) 
'" !! ~OTE: DT2IT COULD SE SET AGAIN ON EXIT IF THE INTERVAL TIMER IS RUNNING 
:+: 

'" U-:E'5: C.X, TIMER PT ,.. ONLY 

:4< 

'" SLRnl_O -- SAME AS CLRALM EXCEPT ASSUMES TIMER PT=A 
'" USES ONLY C.X 

'" :::LRFiUI -- WR I TES THE CmHENTS OF .. C" TO T I MER SCRATCH REG B, THEN CLEARS 

'" 
* 
'" 
'" 
* ,.. 
,.. 

DTZA. ALMB, DTZIT. 
IN: C[1 :OJ= UPDATED TIMER SOFTWARE STATUS, TIMER PT=B 
ASSUME: TIMER CHIP ENABLED. RAM DISABLED 
OUT: TIMER SCRATCH REG B UPDATED, + CLRALM OUTPUT 
USES: C.X. TIMER PT ONLY 

'" CLRALS -- STOPS THE INTERVAL TINER, 
,.. CLEARS CLOCKD I SPLA'( BITS' AND UPDATES THE SOFT~IARE STATUS 
'" BIT PATTERN IN TIMER SCRATCH REG B 
'" IN: SO-S7= TIMER SOFTWARE STATUS BITS, TIMER PT~B 
:+: ASSUME: TIMER CHIP ENABLED, RAM DISABLED 
'" OUT: SAME AS CLRALW BUT ALSO: SO-S7= INPUT C(1 :0) 
'" INTERVAL TIMER STOPPED 
,.. USES: C.X, SO-57, TIMER PT ONLY 

'" i3:Y! 
13'3G 
1391 
139;..~ 

13':n 
13~.q 1450 
133::: 1451 
l3-3f; 1452 
139-'-- 1453 
t 3'38 1454 
i 3'J-~ 1455 
14::1 i-I 1456 
140; 1457 
141)~: 1460 
14 i] :.- 1461 

CLRALD 
CLRHLS 

CLRALW 
CLRALi'1 
ClF:ALO 

1604 
?50 

4 
1 04 

1730 
450 

1750 
460 

51 
:-50 

ENTR'l 
ENTRY 
ENTRY 
EtHR'r' 
EtHRV 
SO= 
STFINT 
'-'''7-.:).,J-

54=-
C:3T E~: 
I.\IRSCR 
PT=A 
LOI 
I: ON 
1.IlRSTS 

CLRALD 
ClRALS 
CLRALW 
CLRALM 
ClRALO 
o 

o 
o 

@51 

CLEAR DSWKNO BIT 
STOP INTERVAL TIMER 

DON'T CLEAR ALM A. DTZ8. PUS 
CLEAP ALL OTHER ALARMS , 



14 O·~ 1462 
1 '" O~" 

1740 RH1 

~*********.** •• ******************.*************************************? 
'" Id::T = REGISTER '3 = T1I'lE 12/4/:::0 

* * IN: C= FLOATING POINT NUMBER 
* ASSIlME: NOTHIHG 
* OUT! C= REG 9= MAIN CLOCK TIME, B= COPY OF INPUT CONTENTS OF "C" 
* A= 0 
* TIMER PT=A, CHIP 0 ENABLED, PERIPHERALS DISABLED, DEC MODE 
* U~E;: A,B,C, SO-87, TIMER PT, DADD. PFAD, ARITH MODE. +2 SUB LEVELS 
* ( NO 41 C PT ) 

* 1417 
141 ~~ 
~4l9 

1419 
1420 
1421 
1422 
'''':~:~ 
1424 
14:·6 
1 4:~f:. 
142·'-
14.~8 

1 <163 
1464 
14 E.5 
1466 
1467 
1470 
1471 
1472 
1473 
1474 
1475 
1476 

F: 9== T 356 
1 
0 

1750 
70 

4 t E· 
1 t 6 

1160 
256 

1150 
1240 
1740 

ENTR'( R'3=T 
Be EX B=H,MS TIME (FOR T+X) 
C.O:;UB INITMR 

PT=A 
RDT H1E C= MAIN CLOCK TIME 
A=C 
C=O 
[iADD=C 
AC E'·' 
REGN=C 9 REG 9= MAIN CLOCK TIME 
SET DEC 
RTN 

,.. 
.************************************************************************* 
* SETSW - USE X-REGISTER TO SET THE TIME IN THE STOPWATCH 

1 -30-8 t R~;!.'.! 

'************************************************************************ 
'" 1 43':, 1477 ;;:27 CON @227 W 

1 4-~( 1500 23 CON @23 S 
14."} ;- 15 I) 1 24 CON @24 T 
l·n::-: 1502 5 CON @5 E 
l,n9 1503 23 CON @'") .... eo.) S 
144 il EtHR'( SETSW 
1441 1504 SETSl~ ':;;OSUB UHNORX CHEC!< ALPHA DATA, UtH-IOF.:NAl. IZE 
1441 1505 0 
1442 1506 23 GOTO ~<TMR 05 (1510) (P+ t :> A= iHHMrlSSCC. .. 
144:: 1507 63 GOTO SETSDE (1515) (P+2) ERROR 
1444 
1445 151 0 XH1R05 236 B=A S SAVE THE S I Gt~ 
1 44~. 151 1 404 88= 0 IGNORE KEYBOAF.:D 
1447 1512 1 I:-'OSUB Hi'1SS20 
1447 151 3 0 
1448 1514 33 GO TO XTMR10 (1517) (P+ 1 ) c-.- o OSSSSSSSSSSCC 
144~ 1515 SETS[>E GOLOHG Er-:RDE (P+2) "DATA ERROR" 
144~' 1516 2 
t4~O 1517 XHIP.10 GOSUB INITMM I HIT I AL I ZE., TIMER PT=B 
1450 1520 0 
1 4~) 1 1521 ~.30 C=M 
14'52 
1 <I '5? 1522 1336 ? BIO ~; HEGATIVE T II'1E'") 
1 ·~5~ 1 ':";23 33 Gm~C ~nMR30 ( 1526 ) NO .. POSITIVE 
1 -, :. 5 1524 1240 SET DEC 
14'5':: 1525 1216 C=-C 
1 <~ 5 (' 10:-;26 XHIR3 (I 50 I.,IPT HIE STORE TIME IN :; TOPhlATCH 
1 ,,~:; ;:. 1 ",".")" ._ ..... , 1740 pn~ 

~< 



15 
1 1 
24 

1 

1 E 04 o DOING A TIME 1 'I>:'? 1537 AT H124 
1 '~f~ ':i 1 '54 (I 21(1 

so= 
85= 
GOTO 
". ,.. 

1 UNCONDITIONAL 24 HOUR FOPMAT 
14?O 1541 173 ATDOe7 (1560) 

of< ". :f< '* ". :f< :f< ,.. ". :t< :f< ". :f< ". :4< :4< :4< :4< :fc :f< 

141;~ 1542 205 CON @205 E 1-29-81 
14;'::; 1~;43 

147 'J 1544 
1 ,p:; f 545 
1 'I ~'6 f 546 
i 4: ; 
14.'u 1:;47 ATIME 
l,r."j 1 550 

10::, 'CON 
11 C Ot~ 
24 CON 

1 CON 
HITR'l 

1604 SO= 
73 GOTO 

@ 1~. 

1111 1 
@24 
@1 

ATIME 

1'1 
I 
T 
A 

o DOING A TIME 
TIMEIN (1557) 

". ,.. ". :f< :4< :4< ". ". :4< ,.. ". ". ". ". ". :f< ". '* * ". * ". :f< :4< ". ". ". ". * :4< :f< :f< ". ". ". 

i4Hl 
148;;: 
148'? 
14:3 .. 
14":<"; 

1 'I~,h 
1 4 :,~'.' 
1 " .. j ':' 

1551 
1552 
1"::.53 
1554 
1555 

1 ~56 
1557 

205 
24 

1 
4 
1 

COt'l 
CON 
COt~ 

CON 
COt4 
EtHR't' 
50= 
S5= 

@205 
@24 
I~ 1 
@4 
@1 

ADA,TE 
1 
0 

E 
T 
A 
D 
A 

DOING A DATE 
ASSUME 12 HOUR FOR~AT 

1 'I,':; .:' j :;60 
1 'I':~ (; 1 '561 

ADATE lE.1Q 
TJMEIt~ 204 
AH' 00;; j 04 

1 
o 

23 
1313 

ATDOl (I 1670 
174 

84= 
GOSU8 

0 
UtmORX 

tWT FORNATT I HG FOR D I SPLA'(' 
UNNORMALI2E X REGISTER 

:-I< 

* 

1 'I ~~ I} 
1491 
1 '1..;0;: 
1 4";:~ 
1 '19..; 

1562 
1':'63 GOTO 
1':'64 GOTO 
1':'65 C=REGN 
1'566 RCR 

ATD010 ( 1565 ) (P+ 1 ) OK 
SETS DE ( 1515:' (P+2) " [)F~TA ERROP." 
14 
4 C(OJ= NI.H1BER OF D I SPLA'.,. 

*' ~ ~ ~ E Itl = DATE Hl (DAlE DISPLAY ENTRY POINT) 1 -26-81 ~Sltl 

". IHTZRNAL POINTERS & STATUS BITS 
:-I< SO= 1': 0) [)fjH~G A OATE (TINE) 
,.. I F :3 0 = 1 J THE I~ : S 3 = 1 (0:> [) M ',' (M [) 't ) 
* 84= t (0) FORMATTING FOR DISPLAY (ALPHA REGISTER) 
:+: :;5= 1 «(I) 24 0: 1;2:> HOUP FCiI;;:t'IRT 
* :36= t (0) PM (AM) !! FOR TIME Or·IU' .. 1-40T DATES I! 
,.. 
". 

* 
:f< 

>I< 

,.. IN: '-HIE 
:4< 

:-I< 

* ,.. 
:+: 
>10: 

,.. 

~ATE 
:-' OR 8:j T H 

A(O)= FORMAT COUNTER= NUMBER OF DIGITS TO OUTPUT 
A( j)= FIELO COUtHER 
R(2)= DIGITS SINCE LAST SEPARATOR COUNTER 

A= #HHMW;SCC .. , , , ~IHERE "#"= 0 FOR A~1 

= NON-ZERO FOR PM 
A=o OMMDDY'(Y .... ",., OR ll[)(>Mt-l't"I''i'\ . , , , , 
c~o)= NUMBER OF DIGITS TO THE RIGHT OF THE DECIMAL 

POINT IN "FIX" MODE 
(ODD NUMBERS WILL BE ROUNDED UF, NUMBERS >=6 

WILL BE SE.l:::. 6) 
55= t FOR UNCONDITIONAL 24 HOUR FORMAT 

DICilT::, 



... 85= 0 TO USE THE "CLK12"I"CLK24" BIT 

... ASSIJMES: 

... 
SO= 1 TO CREATE A DATE FORMAT 

84= TO SEND OUTPUT TO DISPLAY, THE CHARACTERS 
ARE SHIFTED LEFT INTO THE DISPLAY, SO THE 
DISPLAY MUST BE PROPERLY INITIALIZED, '" ... 

... 

... 
,.. 
,.. 

(" DATEIN DOES NOT CLEAR THE DISPLAY!!!) 
84= 0 TO SEND OUTPUT TO ALPHA REGISTER 

SO= 0 TO CREATE A TIME FORMAT 
'" 94= 0 IS REQUIRED FOR TIME FORMAT' " 

... OUT: HEXMODE 
,.. S5: 1 (0) FOR 24 (12) FORMAT 
:f< IF TIME (S,I)=O) IS BEING FORMATTED: S6= 1 (0) FOR PI'1 (AN) 
'" IF DATE (SI)=I) IS BEING FORMATTED: S3= 1 I~O) FOR [)MY (11)'(,) 

... IF S4= 1, THEN DISPLAY ENABLED, RAM DISABLED 

... IF 84= 0, THEN CHIP 0 ENABLED, PERIPHERALS DISABLED 
* U ~ E ';!: A, B , C " G " S 3 I F S 0 = L ~3 '5 , S 6 I F S 0 = 0.. ACT I V E P T, + 1 SUB LEV E l. , 
'" ARITH MODE, PFAD, DADD (HO TIMER CHIP ACCESS) 

1 ~3~ 
1537 1567 OATEIN 1434 
1538 1570 
1539 1571 
1 ~)4(1 1572 
1 ~)41 1573 
1 ~).~ 1 1 ~? 4 
1 ~i4~: 1575 
1 ~j43 1576 
1 ~)4':; 1577 
1 ~j45 16 (I 0 
l~i~~. 1601 

520 A(1)=5 FOR CENTURY DELETE (DATES) 
1140 NOW PT=O 
406 

1 
o 

514 ?S6=1 24 HOUR FORMAT? 
43 GONe ATD015 (1602) NO, 12 HOUR FORt'fAT 

1730 CST EX 
210 85= 1 REMEMBER 24 HOUR FORMAT 

23 GO TO ATDOf7 (1603) 
1547 1602 ATD01S 1730 CST EX 
1~;'-H; 1603 AH)017 1 GOSUB ENCPOO 
1548 1604 0 
1 ~i4~ 
155r' 
1551 
1 5S:~ 
IS~? lE·OS 
1554 1606 

155~ 1607 
1557 1610 
1558 tE,11 
155~ 1612 AH)020 
, 5b 11 1613 
1 51;j I 1614 
156~~ 1615 
1 56·~ 1616 
15::'41617 
156"5 1620 
15G,: 1621 
156:' 1622 
156~> H·23 
1 ~6'1 1 E·24 
15701E.2S 

157::! 
157.) 1627 
157-1 fE10 
1574 I E.::? 1 

460 
446 

1402 
23 

242 
1042 
1730 
161 0 
1730 
1614 

173 
1606 
1542 

47 
434 

1752 
1752 

406 

4 
1 
0 

LDI 
CON @446 

? A(C PT 
GOt~C ATD020 
AC E':<' ., PT 
C=(+1 PT 
CST E~(: 

so= 
CST E~< 

?80=1 
GONC ATD032 
A SR )< 

? Ale PT 
GOC ATD030 
PT= 8 
A SL l\IPl 
A ~;L lllPT 
A=C ~(: 

83= (I 

CO::;UB GFLG11 

ENABLE CHIP 0, DISABLE PERIPHERALS 

"'MAINFRAME: CN2, @522 
IN , ASSUME: NOTHING 
OUT: C.X= 0 
USES: C,X, DADO, PFAD ONLY 

DIGIT eTR=l, FIELD eTR=2 
FORrHH CTR= 6 

DISPLAY FORMAT < 6~ 
( 1612) NO., SET FORMAT = 6 Zt>/7,·r;,·"'1 

ROUt·IO FORI'IAT UP 

ADD 2 DIGITS TO LEFT OF DECIMAL POIN-

DOING A DATE? 
(1636) NO, A TIME 

A( 0)= 5 
FOF-'NAT + 1 = S? 

(1626) NO, DON'T DELETE CENTURY 
DELETE CEtHURY 

A.X= FOPMAT, FIELD. & DIGIT eTRS 

A~3::;U~lE MOY 
GET FLAG 31 



,.. 
,.. 

1575 
1 5;-'~"; 
157, 
15;-'0 
1579 
1580 
1581 
158;;: 
158.';:: 
158:~ 

lr;32 
1633 
1 ';:.34 
1635 
H·36 ATD032 
1637 
1 E.40 
1641 
1 E.42 
1 E.43 

1580; 1644 
158'5 1645 
158':: 11:.46 

742 C=C+C 
263 GONC 

10 53= 
243 GOTO 
406 A=C 
214 ?S5=1 
t03 GOHC 

1 GOSUB 
o 

1140 SETHEX 
256 Ae E~< 

PT 
ATD061 
1 
ATD061 

DMY? 
(1661) NO, MDY 

REMEMBER DMY 
( 1661 ) 

X A.X= FORMAT, FIELD, DIGIT eTRS= 
24 HOUR FORMAT? 

ATDOSO (1650) NO, 12 HOUR 
T024H CONVERT HOUR TO 24 HOUR FORMAT 

C= MMSSCC, .... OHH 
74 -RCR 3 

416 A=C A= OHHMMSSCC,. 12H WHERE 
N= _DIGITS TO OUTPUT - 1 

155:':: 1647 123 GOTO ATD061 (1661) 

1 2 ~< 

156~ 1650 ATD050 1 GOSUS T012H NO. CONVERT TIME TO 12 HOUR FORMAT 
15S~ 1651 0 
15':,11" 1652 
15')1 1~53 

159 ... 2 1654 
Is':n 1655 
159.; 1656 
1!}9!5 1657 
15'36 

1534 PT= 
1502 ? 14# (I 

57 GOC 
1334 PT= 

220 LC 
63 GO TO 

12 
PT 2 DIGIT HOlIR/i'10tHH? 
ATD061 (1661) YES 
13 
2 
ATD070 (1665) SEND LEADIHG BLANK TO ALPHA PEG 

1591 1660 ATD060 1772 A SL M A( 12)= NEXT DIGIT 
FORMATTING FOR DISPLAY? , s';:-:: H.1S1 An~ 061 1 14 ?S4= 1 

15·:J·,j 1 f;.62 
:61](1 If,E.3 
1601 lf64 
16(i~: 1'::65 ATDO?!) 
I 6 (j ~.' 1 ': 6 6 
160:; lE,67 
: 60·t 16;-' 0 
I 6 o~:. 1671 
160l: 

107 GOC 
1334 PT= 

320 LC 
242 AC EX 

1 GOSUB 
o 

156 AB EX 
1 13 GOTO 

ATD080 (1672) YES 
13 
3 
PT 
ATD120 APPEND THE DIGIT TO THE ALPHA PEG 

RESTORE TIME/DATE L eTRS 
AT D 09 0 (1 7 02 ) 

1607 1672 ATDoeo 
16u'(' 1673 

1 GOSUB EHLCD 
o 

ENABLE DISPLAY, DISABLE RAM 

1 6 (j~~ 
I 6 G~! 
:61d 
16! 1 

16 t~! 1 E,74 
161:J 16?5 
:614 1676 
: 61~) 1677 
1 6 1 t~ 1 7 I) 0 
1 61~' 1? 0 1 
:61a 1702 
:619 1703 
16~O 1704 
162' 1,'05 
16::::~: 1706 
162'7, I? 07 
I 6:~4 171 0 

:':U~;)T BE 
71~1 CHIP 

162',7 1711 
16~}j 1712 
16,» 1713 
16;:"·) 1714 

1634 PT= 
20 LC 

320 LC 
242 AC E~< 

1574 RCR 
1750 SLSABC 

ATD090 1€-34 PT= 
~,42 A=A-l 
273 GONe 

1614 -::'SO=1 
1540 RTH C 
214 ?S5=1 

1540 RTH C 
~ORMATTING A TIME, 
o IS ENABLED, 

460 LDI 
40 COH2 

1 ,:-'OSUB 
(: 

o 
o 
3 
PT 
12 

"'MAINFRAME: CNt, @1766 
IN & ASSUME: NOTHING 
OUT: DISPLAY ENABLED, RAM DISABLED 
USES: C.X. DADO, PFAD ONLY 

C( 12)= A( 12) 
C,X= LCD FORMAT DIGIT 

o CHECK FORMAT eTR 
PT END OF DIGITS? 
ATD150 (1733) HO 

DOING A DATE? 
'(ES, OOt~E 

24 HOLIP. FORNAT? 
'(ES, DONE 

SO NOT FORMATTING FOR DISPLAY, 

(I ElL Am: 
ATD125 APPEND THE BLANK TO ALPHA REG 



16Jl' 1715 460 LDI 
1631 1716 

. 
1 01 COHo2 4 ASSUME AM ( ASCII "A") 

163;'~ 1717 514 ?S6=1 PM? 
16;)"3 1720 33 GOHC ATD110 < 1(23) HO, AM 
1634 1721 460 LDI 
163<.:: 1 i'22 120 COH2 5 0 ASCII liP" 
163~, 1723 AtOll!) 1 caOSUB ATD125 APPEt~D "A" OR liP" TO ALPHA REG 
163~: 1724 0 
1637 1725 460 LDI 
163~: 1726 1 15 COHo2 4 13 M 
i6:J9 
t 64 (I ENTRY ATD120 
1641 EHTR't ATD125 
1642 1'127 AH)120 156 Ae EX SAVES ,CODE ( B= T I ME/[)ATE ;1-: COUrHEP:; ) 
164~ 1730 AT0125 130 G=C 
164·1 1731 1 GOLOHG APHONIAI APPEND THE CHARACTER TO ALPHA PEe, 
1644- 1732 ;2 

1 t)45 :fcMA I NFRAME : CtH I, @424 
1 64i, IN: G= ASCII CHAj;:ACTER 
I 64{' AS~.UME : CHIP 0 ENABLED, PEPIFH [:or :::. A E: l 
I t;4f: OUT: Pl= 0 
164~ USES: A,C, ACTIVE PT 
1 65~ ( NO ST .. +0 SUB LEVEL .. t~O APITH rl0DE' .. 

1651 
165,~ 1733 ATDI5!) -:66 A=A-1 x· ... ( .::. 2 DIGITS '3ENT SIHCE Ul';T ::;EF E~F.: f~ TOP? 
165'~ 1734 AHJ152 1243 GONC ATD060 ( 1660) NO,. SEND 2ND DIGIT 
1654 1735 1434 PT= 1 
Ib:J:: 1736 1614 ?SO=-1 DO It~G A DATE? 
165t: 1737 177 GOC ATD190 < 1756 ) YES 
1 f~57 1740 €.42 A=A-l PT JUST SE~IT SECONDS? 
16~P 1741 1 .j'" ... ~ GONe ATD1S0 ( 1753 ) HO 
16S':} 1742 ~20 LC ,-, 

.::: 

1661.\ 1743 1620 LC 14 ASCII DEGIMAL POINT 
166i 1744 AH)160 1634 PT= 0 
166~~ 1745 1 GOSUB ATD120 APPEND IT TO A-PEG 
166;"~ 1746 0 
t 66·~ 1747 156 AS EX A= TIME DATE ~.; CCtUtHER'; 
166~ 1750 AH)170 26 A=O XS 
166'" 1751 '366 R=A+l >:s DIGIT CTR= 1 
t 66.:, LEGAL 
1667 1752 1623 GOTO ATD152 ( 1734 ) 
1 66~:~ 
: 66'·~ 1753 AH1180 320 LC 3 
:';70 1754 1220 LC 1 0 ASCII COLOt~ 

:';7~ 1755 1673 GOTO ATD160 ( 1744 ) 
: 6 "1:~ 1756 (~Hq -;. 0 642 A=A-l PT JUST SEtH FIR::;T :2 [) I G IT:::; 
16;:'3 OF YE~jR? 

;674 1757 1717 I:OOC ATD170 (1750) '(ES, C'ON ' T SEND A SEFAF.:ATOR , . ~"'-bt ,.J 1760 460 LDI 
167F~ 1761 57 CON2 .-. 15 ASCII OR LCD II ./11 

~ 

'6r~ 1762 14 ?S3=1 DMY? 
:~hj 1763 113 G Ctt~C ATD200 ( 1774 ) NO, ~1D\t -- USE ",/11 
16"19 1764 t 146 C=C-l ~< C.X= 02E = ASe I I II It 

16Sf' 1765 1 14 ?S4=1 FORMATTING FOR DISPLAV? 
11581 1766 1'563 GONe ATD160 ( 1744 :> NO 
: 68,·~ 11'67 1670 FRSABC FETCH RIGHTMOST CH(!P.f.)C TEF: 
168'" 1770 1730 CST E::': 
1684 1771 510 56= A[)D " " 
: ';3'5 1772 1730 CST EX 
i haf' 1773 33 GOTO ATD2fO ( 1776 ) 



168/ 
i 68:~: 

166'::' 
IbSlI.: 
1691 

1774 ATD200 114 184=1 
1775 1473 GONe 
1776 ATD210 1750 SLSABC 
1777 1513 GO TO 

END 

ERRORS : 0 

FORMATTIHG FOR DISPLAY? 
ATD160 (1744) HO 

YES J SEND IT TO LCD 
ATD170 (1750) 



SYMBOL. TABLE 

1 1 S86 t! 1440 
36000 454 
]6000F. 461 462 
A-~:'HM:~ 1274 
AI80Jt 167 260 
A180J~ 26(' 306 
ABSTIO 404 413 
ABST~:O 414 406 
ACI«(4UI 1220 
A Cl<': I.. I I) 122-3 
ACTl 1 IJ 12 1 0 
A(T120 21 
ACT 1 ;~'j 23 
ACT135 53 46 
ACT 1 .~ (I t:" ::, 

-j-- 34 
ACT1~11 72 65 
ACT1:'5 71 71 
ACT 1':5 1 1 1 1 02 
ACT170 1 1 2 11 0 
ACT1 75 115 60 
AC;!flj 121 167 
ACT185 12"3 
ACT1~IO 126 120 
ACT2.f (I 1:3 ;- 200 
A(;T241 144 147 
ACL-?4~: 151 141 
ACT2~O 153 145 136 
ACT265 172 17-3 
ACT3QII 20 , 134 
HCTJIO 204 213 
AC1312 212 207 
ACT32(; 231 205 
ACTJ4 {, 30? 236 
ACTBST 274 25€. 
ACTE:-': .. i 26-:~ 333 
~C TE}<T 214 2'C' b-J 261 21 1 150 
RCTM21:' 351 3"-' J J 370 363 334 
RCTOF'= 1 6~! 234 
HCTR/S 27-:'" 331 
ACTRIO 221 266 
ACTRST 216 254 
HCTRTJ 276 230 
RCTR1N 341 340 276 
Her S::)"I :n~- 327 
K[H~TE 155':: 
ALL':'; f[ 354 324 
AU18Sl 40 'J 
ALMCfH 6 
A Ll1 r'1 S (;. 33': 326 
ALMSG 371 335 
AU1SST 1 2 O~~ 
14'_ -;- J -'1::; 34~: 33 r) 
ATE) OO? 156Q 1541 
HH) (: 1 I) 1 .,. " t." .J'=' ' 1563 
ATE)Cl~ t 60:-: 1'576 
AH-I) f 7 i 6 o:~ 1601 



nT()02(; t 6 1 ;! i 61 Ii 
AH~03f' 162':- 1622 
ATDOJ;';-: 1 63~, 1617 
ATD05f' 1650 1640 
ATD061! 1661) 1734 
ATDOGI 1661 1654 1647 1635 1633 
f~TD07(J i66'5 1657 
ATD08(' 1672 1662 
(HD 09C 1702 lE.71 
(~T D t 1 t.l 1723 1720 
ATD12u 172l 
ATD125 1730 
ATD15(! 1733 1704 
ATD1'52 1734 1~52 

An.tfl' 1744 1775 1766 1755 
f4 T [) 1 '-;: ,) 175(' 17~-' ... 1757 
An! 1 t= (. 175? 1741 
AT[.IISi) 1756 1737 
AT[:';2J(1 1774 1763 
(H[):2 I U 1 77f~ 1773 
FlTIM2tf 153;-
nTH1E 154,' 
CHK32n 107::i 1066 
CHt<33 !, t 074 1072 
CHKBUF j 05:;:: 
CLRALO 145;-' 
CLRALi) 1450 
CLR.iU'1 145':, 
CLRfK'; 1451 
CLRnl..i.1 145'5 
ClJFFH f 26:" 257 
[)HTEIN 156 ~? 
CHM22t1 132~ 1324 
DHMf2':5 132'S 1361 1345 1321 
DHM~2'? 1331", 1331 
DHMS2:':; 1341 1335 1327 
CHM:;3t' 134t. 1342 
CHM33C: 135.: 1366 
DHMS4 (I 136~ 1347 
DHMS51.1 1 7 ~ "';-....,1;). 1363 
DST10 347 273 
FtWfC'}-l 1 1 51 
GDHMS 1270 
I (';DHM:~ 126':, 
ItHVII) 1254 1265 
INTV2G 1 26:-~ 1237 
I tHVAL 1234 
KEY-Fe 434 
kYFC J t) 44~: 450 
KYFC3(' 4S:? 44::-
L:=TME1 70~ 715 
rlElJL :j :) 1 lOb 1 1;2 t) 
tlElJLO-' 1 1 1 . 
~4EI"rLSK 1 10? 
tt Et~.' • X 1214 
tWROOi'l 6 hi 602 
Pl U8:;:'l. 100.,: 1 003 
PLUS2'5 I (11:5 1 01 I) 

?LL'S3 (. 1025 1 0 17 
PLU'34 (I 1 042 1024 



PLUSER 1 021 1 041 
PURGA 26~~ 255 
R9==T 1467 
RESETl 364 325 
RNGEI=:P 464 
RTNP+~ 123(! 1261 1222 1213 1204 
~::I)HrlS( 1 3 (I , 1273 
'3DHMSK 130{~ 

SETAfO 1417 1414 
SETA26 1425 1430 
SETF'~3 (t 142'1 1424 
Sf.TA4 (I 1431 1426 1416 141 1 
SE iflF 140i 
SETM'u 1 4' I) 
~:)ETSDE 151 !) 1564 1507 
~)ETSI.J 1504 
::;HFTC·t\ 304 332 262 
SKPAL1 1 125 
31<F'AL2 1130 1 126 
~:;KPALC 1122 
~3KPAU1 1123 
:; RB;:" (,{~ 115': 1 171 
:':;;RS'" 10 115:.' 12(11 1155 
'':'RSr:71) 1 2 O~~ 1163 
:;RHEF I 1 1 3~' 
:;RHDU;:: 1 141 
STAle!) 571 566 
STAI~I) 611 607 
STA1~1) 63~' 615 
SlA2 .~I! 6~;" 613 
STA32!i -~ .. 

t'~ .. 724 
STA34(1 74t. 765 
STA342 751 747 
STA345 75~· 
STA351' 76E- 1 051 757 743 
T+X 7'7--. ,.) 
n i'l:= Itt 155 ;-, 1550 
TMSC 431 
'..,A J TK 42~ 426 
IAIA I T~~6 420 
wr:~ I TH. 41'(' 
~< T 1'1 R r~-:; 1 51 t) 1506 
::< Ti'1~ , I) 1 51 ~' 1514 
;\Hl~~I.' 152-; 1523 
;U?A20 52'5 523 
:.: 'f':::' A2::i 541 550 
;;r'::?i~::i (, 54~; 540 
;~'l:?q4 {! 551 534 
;;'l::?AUI 50 I 



EtHRY TABLE 

1158bf' 144 (I 
36000 454 
A-DHI'f~, 1274 
ACJ«~L!'I 1220 
ACT120 21 
Aen :~5 2'''' .J 

ACTi70 112 
ACT 1 Ell; 12 t 
ACTI8~ 12'3 
;::.DATE 155.:: 
ALMSST 400 
ALMun 6 
AU!SST 1205 
AHd;',O 172'1 
HTD125 173(' 
HT It12·1 153. 
nTIME 154 (' 
CHKBUF 1052 
CLRfH.O 145;" 
CLRALD 1450 
CLRfiUI 1450:: 
CLRAL:3 145~ 

CLRfH.!.tiI 145':, 
DKTEIN 1567 
D5T10 347 
nWEOB 1 151 
(:DHMS 1270 
IGDHMS 126E, 
INTVAL 123·: 
V r= ',! t:'.~ 

"" .... f -. ,_ 434 
t~EWLOC 1 1 1 1 
t~El';LSK 110l 
t~E'Wj'1 • X 1 21 ~. 
H(,ROOM 61h 
R9::T 146? 
;::'~lGEF.i::: 46.:! 
RTNP+2 123(' 
:31)Hr1S( 130 i 
SDHM3K 130t 
S[THF 1401 
SETAFO 141 I) 
SET ~:;l" 1504 
:3KPAL 1 1 12'5 
SKPAlG 1 122 
:3KPALI'f 1123 
=;RHEF I 1 13;' 
=3RHBIJF 1 14 t 
T+X 773 
TMS(, 431 
WP.ITK6 426 
WA I T:<O 41 ;' 
i~'l?(~L!'I 501 



EXTERNAL REFERENCES 

A-DHM':;. 
A-DHMS 
ACT120 
RCT120 
ACT t:~':5 
RCT1;~'5 

ACT170 
ACT170 
ACT H?O 
ACTIGO 
ACT1:?5 
ACi18':i 
Al)JtOO 
A [) J t (, I.i 

ALM85T 
ALMSST 
ALMSST 
ALMSST 
APl'l.DHiAl 
APNDNW 
(nD 12 I) 
ATD1~:tj 

ATD 1:~j 
An) 12'5 
c:o= T -;- r:d; 
C =' T -:- [: I~ 
CHECK 
CHECK 
CHECK::< 
CHECKX 
CHKBUF 
CHKBUF 
CHKLB 
CHKlB 
CHKXM 
CHld<M 
CLLCOE 
CLLCO:=: 
DS,;2NC 
[)SA2Ni) 
[)SHI'fSI) 
DSHW)(' 
[jSAI'IS(:. 
D~.,ANS(;' 

DSP)T 
[)SPDT 
DSPINT 
[lSP ItH 
DSPT11F 
DSPT;'lP 
(j S TrW t; 
().:; T hl>'; 
[tlC:~ t) I) 

;;; ~~C?:~ ::. 
ftH CD 
CHLCD 

343 
344 
341 
34~: 

15 t 
1S::;! 
423 
424 
35:? 
353 
3 O~~ 
3 o:~ 
76r:-
.,. r -7 ,0, 
274 
275 
1 3;' 
140 

1731 
1 73;~: 
i66f. 
1667 
1 71 :J 
1714 

5 It; 
51? 
50:~ 

504 
773 
774 
661) 
66i 
126 
12"1 
50~ 

506 
35~ 

357 
1 0:; 
1 o t .... -.... '= 

c .~ 

.J,' 

374 
375 
361 
36~ 

1254 
1 ") C' c-: 

c..,J..} 

347 
3 c ,', 

• .1 I. 

24 
'j~' - -' 

130 
1 3 ~ 

1:75';; 
1257 

354 
355 

336 
337 

1745 
1746 
1723 
1724 

530 
531 

1406 
1407 

371 
37:2 

1603 
1604 
1672 
1673 

642 0 
621 

NOMAS 
NOt MAnufacturer supported 

recipIent agrees NOT to contact manufacturer 



[hIH1R 1270 1432 
Er.4TMR 1271 1433 
ERR()E I 004 1515 
ERF:[·E 1 o O~~ 1516 
ERRGF 471 
ERROF 4 ~"2 
f:"RRS1I8 616 
ERR:;;;UP t. 1 ~' 
nWE08 1 1 0' 
f-tWE08 1 t 0'; .-
F Nf) :-;:;(, 55':: 744 
;::tWNS( 55;·' 745 
I:DHr1S 267 
GDHt':S 270 
C;='Hl. }< 1234 
I.·,;::TM. ~< 1 2 ::':~ 
~:'FL~J 1 163(' 
GFI.~Jt 1631 
:'irl~-;EC 1 53~ 1 001 
1-1M:":;EC 1 53;' t 00;:;: 
HM<:22 f. 1 5 1 ~! 
:·i~1::;~2n 151 :! 
I FlU~Ll_. 3;,.: 63 
I nU(:.LL 3~1 64 
I I~ i H1il 151? 
IN1TMn 15;:0 
IN.lPI:~ 51 I) 1 137 1266 1 4 (11 1464 
IN.T T·\f,~ 51 .. 1 140 1267 14(12 1465 
I tH·'.IA~_ 4·t -~C' 

·.!tb ) 

ItH··/AL 41:.' ~I 36':· 
KEY-Fe: 24:':: 31 1 
K!:'l-FC 24~ 312 
ilEMl Fl 575 
i"l Ei"lL F T 57fj 
M::::::.::'L 6 .... -. 

<::..::. 

iiES:::;L 62] 
i'ISG 1 (,t.-" 43ii: 
M:-3G' (,r:-

,.' 43:: 
t~EIIILO:~ 6' -, o. 
riEI\ilO:' 670 
r-iOROOi'1 1 070 
HOROQi'1 t 071 
I~ ::<' T .l L ;" 224 
t~:;~ TI~L'" 22':5 
OUTPCT "2 L·. 

'J"_" 1 13 
OUrpCT 3': 1 14 
pr.; TLC) 6>:: 1 04 
pf\ TLC!) 6 -, 

" 1 05 
;= UGf.1Ul 26 .~~ 1 22.:; 
PUGf1U1 264 1224 
R'~==T 775 
r;;: ';' == T 776 
RNGEP.F' 1 021 
~ ~H~FF.;;- 1 02 _~ 
~;':; TnLi'1 21 ti 1220 
P :; Ttl U1 21 ;' 12;;::1 
R::;TK8 1 7 f.; 

R::; T K8 1 7 " I , 

~:':; Han 21 124 
R':;TkBf 2:': 1 . ..., 0=-

':':".J 



SDHMSC 
SDHMS( 
SKPALl 
SKPAll 
3KPAJ .. C 
SKPALC 
:3f<PALM 
SKPAUI 
S~;HEF I 
:3RHEF I 
SRHBUF 
:;RHBLJF 
T=T+TP 
T=T+TP 
TEPR20 
T F..F~2 IJ 
TEF:r:~O 

TEF:;::~U 

TGLSHF 
TGLSHF 
T ME:<.l T 
T ME.:<'(·~ 
TMRKf:-t 
TMPKf:Y 
TMRCtFF 
TMROfF 
TMR':;TS 
H1fEn, 
1 rt::, ,",. 
lMS( 
TO 1 ;~H 
TO 1 ;~H 
T024H 
T024H 
UNtH'R 1 
Ij Nt4 eR 1 
ut~t~C'R;~ 

:j t~NCR~< 

l~~;.r T~<6 

lJA.n:<6 
I.J H J "j':< [l 
l~{:: I r\[· 
:<:;:- 0 1~:3 
;';;;:'OQa 

124!i 
124t. 

675 
676 

1 1 O? 
1 11 0 

411 
412 

6 
7 

401} 
4(11 

1 04 ~~ 
1 04~ 
543 
54..i 
635 
63( 
23 ;' 
24(1 
214 
21 ~i 

133;:-
134 (I 

162 
16 "3 

15rj 
1574 

40 
41 

1650 
1651 
1641 
164~: 
1 4 1 ~? 
1 4 1 :~ 
1 5 (J~ 
15 O~ 

51 
5:~ 
2'r 
30 

1247 
1250 

1055 
1056 
12(16 
1207 

611 
612 

304 
305 

47 
50 

1561 
1562 

75 106 
107 

End .)f '·)ASM as::embl':.' 

**.***~.************************************************************** 
VAS~ ROM ASfEMBLY REV. 6/81A 

OPTI:HS: L C S 

* :OCONUT TIMER ~OM QUAD #4 @56000-@57777 
3 FILE 8lHNB4 
4 

.***********************************************************************~* 
>4< ~~JO(~ = MOtlTH * 30.6 1-14-!31 p::;I:.i 

'to IN: c= ~10!':TH [NOT IN C(S) OR C(O), AND THE REST OF C SHOULD BE CLEAFED 
TO BE :~;AFE] 

,.. HSSUME; DEC MOLE 



* OUT: C= 30.6*C 
* i, THIS INCLUDES THE FRACTIONAL PART -- THE CALLING ROUTINE MUST CLE~N UPI 
:to '.'::E:::: A, C 0.10 PT, NO ST .. t~O DADO, NO PFf4D .. t~O ARITH MODE .. 
* +0 SUB LEVELS, NO TIMER CHIP ACCESS) 

ENTRY M306 
0 ~'306 416 A=C 
1 (56 C=C+C 
2 1 016 C=A+C C= 3*C 
3 416 A=C 
4 756 C=-C+C C= 6*C 
5 1716 C SR C= 0.6*C -. -. 

..: . .:: 

6 1756 A SL A= 3 (PfcC. 

7 1016 C=A+C C= 30.6"'C 
1 0 1740 RTt~ 

**.******************************************************************* 
+: 1 -6-81 RSi.d 
* ~DnYS - CONVERT AN INTEGER NUMBER OF DAYS TO NORMALIZED FLOATING POltir FORM 

* * IN: C = DDDDDDOOOOOOOO ( 6 DIGITS OF DAYS ) 
'" ~SSUMES: NOTHING 
* O~T A= C= POSITIVE NORMALIZED FLOATING POINT NUMBER OF DAYS 
* DEC MODE 
* I_'SE'~:: A, C, ACTIVE PT, +1 SUB LEVEL, ARITH MODE 
* (NO ST, NO DADD, NO PFAD, NO TIMER CHIP ACCESS) 

* 
* 

:!9 EtHR'( NDAYS 
.~ (I 1 1 NDAYS 1716 C SR C= 0 DDDDDDOOOO 000 
4' '2 460 LvI 
42 13 4 CON 4 EXPONENT= 5 - 1 
43 14 1 GOSUB NORI'1 
43 15 o 
.• ..t 16 1240 SETDEC A= C= NORMALIZED NUMBER OF DAYS 
45 17 1740 RTN 

.************************************************************************* 
* 0NNCRM= UNNQPMALIZE 1-5-81RSW 

* ,.. IN: 
,.. 
* 
:4< 

:to 

:4< 

A= NORMALIZED FLOATING POINT NUMBER (THE EXPONENT MUST BE VALID 
SIt~C:=: NEGATIVE ZERO, A.XS= 1-8, OR NON-:8CD OIGITS I.c.lILL t·WT i'<'!OF.:K:> 

C.X= POSITIVE EXPONENT TO WHICH TO NORMALIZE 
= [NUMBER OF DIGITS TO LEFT OF DECIMAL POINT] -
(NEGATIVE EXPONENT CAN GIVE TROUBLE AS WHEN C.X= 977 AND A.X= 08S) 

~! I!! WARNING: IF HAVE C.X < A.X, AN ERROR WILL RESULT 

:to ASSUMES: NOTHING 
* OUT. P+ 1 . A= UNNORt1AL I ZEe) NUMBER (W I TH LEAD I HG ZEF:OS) 
:4< tWTE: UtlHORM MA<,' OUTPUT A t~E(;AT I VE ZEF.:O I ! ! ! ! ! ! ! 
... DEC MODE, PT= 12 
* P+2: ERROR EXIT WITH HEX MODE SET (INPUT NUMBER WAS TOO BIG) 
* "::E:~: f-H12:0J., C.X. (:(6:3) USED ON ERROR EXIT .. ACTIVE PT, ARITH MO[JE 
* (NO ST, NO DADO .. NO PFAD, +0 SUB LEVELS, NO TIMER CHIP ACCESS) 
,.. 
... 
... ,. ... ... 
,.. _ HNCf:(:; = lltHWPMAL I ZOE THE X REG I STER CONTEtHS 1-2(1·-:31 

* IH & ASSU~E: PERIPHERALS DISABLED 



* "X" COtHA INS A FLOATING POItH NUMBER 
:tc OJJT: SAM:= AS UNNORM BUT ALSO: CHIP 0 ENABLED, 89=1 

* l)tE'~ : A,B,C, ACTIVE PT, S9, +2 SUB LEVELS, ARITH MO()E .. DADD 
* (NO PFAD .. NO TIMER CHIP ACCESS) 

* 
* .. , .... 

• b EHTR'l utmORX 
. .. 20 UNNOR~< 1 GOSlIB CHECKX ERROR IF X= ALPHA DATA 
-:-, 
f .. 21 0 
''?u 
"l9 EtHRY UHNORl 
{~ 0 EtHRY Ut4HOR2 
01 EtHR';' UtWORM 
t,:~ 22 UNNOR1 416 A=C 
~.:~ 23 Ut~NOR2 460 LDI 
P4 24 1 cot·! EF:ROR IF HH )- 99 
8'5 25 UNNORM 1240 SET DEC 35 MAX FOR . 01 SEC I t~PUT ( I r·le GSE::\PTt· 
'_\~ 26 246 AC E~<: ~< A= MM< E~<P , (:= ACTUAL E:,,: F' 
(fl 'j? 

" 1534 PT= 12 
':' ~=: 30 11 06 C=A-C ~< C. ::{= t1A~< - ACTUAL 
;:;9 31 1066 C=C+1 XS MAX < ACTUAL? 
':~ Ii 32 1 GOLC RTtiP+2 YES .. DATA Eh'ROF<: 
~~ 0 33 3 
';}1 34 1166 C=C-1 XS NO .. FIX C. ~< 
9;.2 35 6 A=O X CLEAt~ UP ~< FIELD 
..:,:~ 36 23 GOTO UNORM6 ( 40) 
~'4 37 UNORM4 1612 A SR WPT ADD LEADING ZERO'; 
':J t= 
,.~ 40 UNORN6 1146 (:=C-1 X DONE? 
':);:, 41 1763 Got·le UNORI'14 ( 37 ) NO 
9',"-' 42 1740 RTH ,.. 

.*************:tc************:tc********************************************* 
,.. 1-12-:31 RShl 
* ~20 - INTEGER MULTIPLY BY 20 
:tc THIS SPECIAL PURPOSE ROUTINE SETS UP FOR MULTIPLICATION BY 24 
,.. OR 6~. THE PQ FIELD IN "A" IS MOVED TO C, SHIFTED (TO MULTIPLY BY 10) 
* AND DOUBLED, THEN ADDED TO "A" TO ADD 20 TIMES THE PO FIELD TO THE 2 
:+< MSD OF THE REST OF "A", C IS DOUBLED AGAIN BEFORE RETURNING SO ANOTHEP 
'" ANITION 1,.lILl. RESULT It~ MULTIPLICATION BY 60. :;HIFTIt~G 

'" T~EN ~DDING RESULTS IN THE PQ FIELD OF uA u BEING MULTIPLIED BY 
'" 24 AND ADDED TO THE 2 MSD OF THE REST OF "A". 

'" '" r t~ : 
:t< PoSSUMES : 
1< 1 DEC 
:+: ."'\ Q = 1 ., t": ..., 
:+< 4. POINTER P AT RIGHTMOST DIGIT OF UPPER FIELD (P >= 1:> 
,. OUT, 
>I< 1. A = 20 ,.. PO FIELD + 2tHi FIELD 
* 2. C = 40 * PQ FIELD 
'" 3. POINTER UNCHANGED 
'" i.l:: E';;: A. C ( NO ST, NO PT, +0 SUB LEVELS,NO DADO. NO PFADI 

'" ~?OQ -- S~ME AS X20 EXCEPT EXPECTS P SELECTED AND SETS Q= 13, SO USES Q ,.. 
* ,.. 

EtHRY ~<:2 OQ8 
EtHP'j' ~<;2I)Q 

ENTRY ~<2 (I 



1 :;':.:; 43 ;<2008 124(1 SET DEC 
1 ;:.;: ':J 44 240 St:L P 
1:?O 45 434 PT= 8 
131 46 :'<200 340 :3EL 0 
132 47 1334 PT= 13 
131 50 240 BEL P 
134 51 X20 i 16 C=O W 
1 :5 52 262 AC E" ,~ PQ UPPER D~lTA TO C 
1?6 53 1716 C SR = 10X DATA IN A 
1:;;' 54 756 C=C+C =2 O~< 
C?P 55 516 A=A+C A = 20*IJPPER + LOMER 
139 56 756 C=C+C = 40;': 
1 ·l (r 57 1740 RTt~ 

* 
i************************************************************************ 
* DSPTMP - DISPLAY TIME (LEFT JUSTIFIED) 1-29-81 RSW 

* IN: A= ...... HHMMSSCC WHERE HH= 24 HOUR FORM, "."= DON'T CARE 
* Q= (RIGHTMOST 'rIME DIGIT TO BE DISPLAYED) - 1. WHERE THE 
* LE~TMOST DISPLAY CHARACTER= DIGIT 11. RIGHTMOST= DIGIT 0 
* ~SSIiMES: "CL:<lc:",,'''CLK24'' BIT It~ TIMER CHIP IS IN PROPER STATE 

,.. OUT: 

* 
:t< 

(12/24 HOUR DISPLAY) 
P SELECTED, PERIPHERALS DISABLED. HEXMODE 
55= 1 (0) FOR 24 (12) HOUR DISPLAY 
S2'=' 1 

,.. i)~E:;: f~, 8(S)&8«(;I:0), C,N, P,Q .. S2 .. 85,S6 .. S8, +2 SUB LEVELS .. DADD .. PFAI). 
,.. ARITH MODE. TIMER PT 

*' 
* 
* * DSPTMD -- DISPLAY TIME & DATE 

* IN: A= ['[)DDDDHHfo1l'tSSCC ( L H:E OUTPUT OF SDHI'1 SC ) 
'" ASSUME~;: SAI'lE A:; DSPTMP 
* OUT P SELECTED, CHIP 0 ENABLED. PERIPHERALS DISABLED. HEXMODE 
* 55= 1 (0) FOR 24 (12) HOUR FORMAT 
'" R8(13:81= DAY NUMBER SINCE OCT 15,1582 
* '-'~E"::: A.B.C.G.tLF:8[13:6J, P,Q, SO,S2-S6 .. 88, +2 SUB LEVELS .. ARITH MO[:'E, 
* UA00, PFAD, TIMER PT 

* ,.. 
* 
'" D;lMDA - DISPLAY TIME & DATE OF AN ALARM 
* S~ME AS DSPTMD EXCEPT: 
:4< I t~ : M . ~<:: A Ul R M ""' [> [> RES S .:!! M /J 8 T BE V A L I [> A L ARM A Dr:' F: E S S I!) 
* PE~IPHERRLS DlS~8LEC 

* ,.. 
17i; 
I?;' 
",78 60 [}STMDA 
1l::..i 61 
1 "{''j 62 DSPTMD 
18(' 63 
18 ~ 64 
18.:~ 65 
1 ~I·"i. ',' .. 

H:4 
1::-:-
1 ~ .• : 66 D S P T I tt 

(I 

1 (104 
34(1 

1234 
43 

340 

EHTR'l DSTMDA 
EtHR'( DSPTMC' 
CiOSlIB A-DHI'1S 

C"-'-
~'<!..- 0 
SEL Q 
PT= 7 
GJJTO DSPTH5 

EtHRY [)SPTIN 
EtHR'( [lSPTI'tP 
SEL Q 

D I ~;PLAY 1'1 I t·IUTES 
( 71 ) 



18'," 67 234 PT= 5 DISPLAY SECO~mS 
1 :~:::;; 70 DSPTMP 1 01 0 82= 
1 ;:.; .=.' 71 DSPTM5 240 SEL P A= DDDDDDHHMt1SSCC 
1 'j I; 72 1 GOSUB CLLCDE ENABLE & CLEAR D I SPLA'(' 
1'j1j 73 0 
19l "'MA I t~FRAME : Ct~ 1 1 , @360 
192 IN & AS:3UNE: t~OTH I NG 
1 'j:~ OUT: DISPLAY ENABLED, RArt [.) I :::f4E:LED 
1 ~'4 USES: C( 1 1 : 0) I ACTIVE PT .. o {.:.. [:0 [.) .. F' F A [) 

1'35 (t~O ST, +0 SUB LEVEL .. ~w AF: I TH f'iO[)E ::. 
1';.16 74 256 AC E" ..... 

1 '1'l 75 160 N=C SAVE DA't# IN t·l 
1 '~i"3 76 1174 RCR 9 C= D HH MN 88 CC DD DO [:. 
1 .:,.;:, 77 136 C=O S 
2·' , i 00 416 A=C A= o HH 1'11'1 SS CC [!O D(~ D 
2 (j I 1 01 1 GOSUB DSPTM 
2(1 i 1 02 (I 

2 O~·: 103 1 (114 ?82=1 DISPLAY TIME ONLY? 
2 e:~ 104 1 54 (t RTN C YES, ()OHE 
20,1 105 1 I~OSUB EHLCD ENABLE DISPLAY, DISABLE F: A 1'1 
20'~ 106 0 
2 C~-; *~IA It~FRA~1E : CN I, @1766 
2(16 IN l"!, ASSUME: NOTHING 
20? OUT: DISPLAY Et~ABLE[l., RAt'1 (:OIS~'E:L.E[' 

2c{~ USES! C, X.' DADO, PFAD Gt'lL \' 
20~';' t 07 .370 FLL[>AB ROTATE DISPLAY LEFT 6 CHf~F: Ae TE F: S 
210 1 1 0 1770 RABCL 
2 f 1 .: 1 1 260 C=H 
2 t ~~ 1 12 416 A=C 14= DDDC·D[;. . , . = D~iY# SH~CE 1./1,/ 1'~ (I I) 
2 1 :~ 1 13 1 GOLOtlG D:3PDT ADD THE DATE 
21] 1 14 2 

'" 
,***********"'***********"'*************"'*****"'***********"'**************~ 
'" DSWEEK - DISPLAY DAY OF THE WEEK IN ENGLISH 1-14-81 RSW 
'" SHIFTS THE DAY OF ~EEK INTO THE RIGHT SIDE OF THE DISPLAY 

'" INPUT: C = ODOOOOOOOOOOOO 
'" II/HERE D IS DAY OF THE I.~EEK. SUNDA't=O, ,., , SATURDA't=E. 
'" ~.S = 0 TO DISPLAY TWO LETTERS 
'" A.S = 1 TO DISPLAY THREE LETTERS 
'" RSSUME: LCD ENABLED, RAM DISABLED, HEXMODE 
'" USE'::: A[13:3J., C, +1 SUB LEVEL 
'" (NO PT, NO ST, NO GADD, NO PFAD, NO TIMER CHIP ACCESS) 

'" 
'" 22::; 

22':J 1 15 r)ShIEEK 
2311 1 16 1 
2 : . .\1 1 1 ? 
23;;: 120 
2,:,:· 121 
234 
. ., J- ~ 
c,.._ -' 122 
22~j 123 
2'71: 124 
"'''': -:' 125 c. _, t 

2 7 '-, "- ~: 126 
2J'~J 

, .... .., 
~( 

24 (l 1 3 (t 

241 i 3 f 

EtHR'-( 
576 A=A+l 
174 RCR 
4 --:. " ... A=C 
772 C=C+C 
':132 A=A+C 

LEGAL 
1 GOSUB 
0 

23 C (tt~ 
25 C. Ct tl 
1 E. COt-! 
15 C (It·, 
17 COtl 
16 CON 

()SWEEK 
S 
9 
M 
M 
M 

DSWEKA 

@23 
@25 
@16 
@15 
@I? 
@16 

c= 0 OOOOOOOOOD 000 

A.M = 3(OAY OF WEEK) 

,-. 
;;:. 

U 
N 
M 
o 
N 



24~: 132 24 COH @24 T 
242- 133 ~,C' 

<:....1 CON @25 U 
244- 134 5 COt" @OS E 
245 135 27 COt .. @27 W 
2H. 136 5 COt .. @OS E 
247 137 4 CON @O4 0 
24f: 140 24 CON @24 T 
24~' 141 1 (r COtl @1 0 H 
251.i 142 25 CON @25 U 
251 143 6 CON @06 F 
252 144 22 CON @22 R 
253 145 11 CON @1 1 I 
254 146 23 CON @23 8 
2~,=::' 147 1 CON @01 A 
25":: 150 24 CON @24 T 
257 
258 ENTR'( DSWEKA 
2C"u 

• ..J .' 1 51 DSl,JEI< A ~.60 C=STK C.M= ADDRESS OF TOP OF TABLE 
2":1.' 152 1(;32 C=A+C ~1 C.t-1= TOP OF TABLE + 3': L:'~' \1 ) 
261 153 DSlIIK30 1460 CXISA 
26~: 154 1750 SLSABC 
2(,"' 155 1072 C=C+l M 
2S4 156 676 A=A-l S 
2'~ t . 157 1743 GONe D5WK30 ( 153 ) 
2;:;~· 160 1740 RTH 
26(' 

.*-****************************************************************** 
* SEP!= BEEP INITIALIZE ROUTINE 4-28-81 RSY 

* IN & ASSU~E: HEXMOOE 
* O~T' CHIP 0 ENABLED, RAM DISABLED, ~(1 :0)= INPUT 87-S0 
* IF ~UDIO ENABLE FLAG IS NOT SET: 
* 57-SO = 00000000 ,. 
".. :. USE';; : 

* 
* 280 

281 
23,:. 
28 . 
284 
22q 
22'1 
2~: ' 
28

0

/ 

. ., c, ,:. 
1:.....," ... ' ..,.:,\,:. 
Co.V 0 

."'.J" ~",' .~ 

29 1 

2'Jr~ 

29:5 
2° ,< . ... 

"i':l'-'" 
Co ~oJ 

2'fl', 
29

0

/ 

29;-~ 

* 

IF AUDIO EHABLE IS SET: 
S7-S0 = 00000001 

A.X, C , SO-57, DADD/PFAD, +1 SUB LEVEL 
( NO PT, NO TIMER CHIP ACCESS) 

161 BEPI 1630 
162 406 
163 1704 
164 1 
165 0 

166 1670 
167 274 
170 766 
1 71 766 
172 766 
1 73 1 tAO 
174 1 E. 1 (I 
175 1740 

ENTRY BEPI 
C=ST 
A=C X 
CLR ST 
GOSUB EHCPOO 

C=REGN 14 
RCR 5 
C=C+C ~<s 
C=C+C ~<s 

C=C+C ~(:s 

RTN t~C 

S 0= 
PTt~ 

SAVE S7'-SO IH A( 1 : (I ) 

ENABLE CHIP 0 

*MAINFRAME: CN2 / @522 
IN&AS5UME: NOTHING 
OUT: CHIP 0 EHABLED o• C.>~= O . 

PERIPHERALS DISABLED 
USES: C. ~< Ot~L'1' 

C= USER FLAG REGISTER 

AUDIO ENABLE FLAG SET? 
NO, DON'T BEEP (S7-S0= Off 000(00) 
YES, 57-S0= OOOOOOOt SO WILL BEEP 



... 8EEP2K - ROUTINE SOUNDS TWO BEEPS 1-6-81 RSW 
'" IF THE AUDIO ENABLE FLAG IS NOT SET. IT WILL NOT BEEP 
'" IF THE AUDIO ENABLE FLAG IS SET: 
i< 1, BEEP 
... 2, PAUSE BRIEFLY. CHECKIHG KEYBOARD IF 98= 1 
... 3, BEEP A SECOND TIME. CHECKIHG KEYBOARD IF 58= 1 
... 
* ... 

IF S8= 1 AND A KEY IS DETECTED, BEEP2K RETURNS IMMEDIATELY 
AFTER CLEARIt4G THE FLAG OUT REGISTER AND RESTORIHG THE It~PUT 

... 

... 
~;TATUS [l I TS , 

... 

... 
! ! !! CAUTION !!! I 5ItKE THE KE'f'BOARD IS NOT CLEARED 
IN "BEEF'2K", At~ EARLIER KEYSTRO~:E COULD CALISE A RETUR~~!! ! ! 

'" ... 
... IN 3. A';SU~'E: ::;8= TO CHECK KEY80ARD 
... :38= (I TO I GHORE KE'y'BClr~RD 

* HEX MODE 
'" FLAG OUT REGISTER = 0 
:4< OIH' CHIP (t EHABLED. FLAG OUT REGISTER CLEARED .. 
:+ INPUT STATUS BITS RESTORED 
* I I THE kEYBOARD IS HOT CLEARED !!! 
* II::::E<;: A.X, C, +2 SUB LEVELS, DADO, PFAD 
* (NO PT, 50-97 RESTORED. ~O TIMER CHIP ACCESS) 
:+: 

* ... 
* lEE?2 - SAME AS 8EEP2k EXCEPT SETS S8= 0 SO IT IGNORES THE KEYBOARD. 
:+ 

... 8EEPKP - P~USE, THEN BEEP 
'" S~ME AS 8EEP2k EXCEPT IT DOESN'T DO THE FIRST BEEP. 

* ~EEPK - SRME AS 8EEP2K EXCEPT IT ONLY DOES THE SECOND BEEP 
'" i IT SETS S8= 1 SO THE KEYBOARD WILL BE CHECKED) 
:+. 

.************************************************************************ 
* 

33~j 

3 7 0:) . ., . 
3,l (! 1 76 , 
3·~ 1 1 "?"? , , 
3" 1 200 
3/~~: 201 
34::: 202 
3~.t. 103 
34S 204 
3H. 205 
34, ~~ 06 
34E: 
34? 
3r::1' 207 
31':'" .J I 21 0 
35 1 ;? 1 1 
35.-~ 

.) 1 2. ,-
35':" ~~ 1 ~. 
35-- .') 1 4 >-

3""" '"' ~? 1 5 
35":: ;? 1 6 
35 ~.' 21 

-, 
i 

]:5;":- ';:20 

EtHR',' BEEP2 
ENTR'r' BEEP2K 

BEEP2 404 S8= 0 
8EEP2V 1 GOSUB BEPI 

(I 

460 LDI 
1131 CON 601 

SEP210 1?30 FEXSS 

8EPKOS 

1146 (:=C-1 ~< 

1763 GONe 
33 GO TO 

ENTR'/ 
GOSUB 

0 
460 LDI 

36 C(IH 

BEP21 0 ( 203::' 
BEPK 05 ( 21 1 ) 

BEEPKP 
BEPI 

30 

DON'T CHECK KEYBOARD 

,.,,' FIp.:::;r BEEP .,", 
(I~O I<E')'E:OA~:D CHECK) 

414 ~'S:=:= 1 E: EP:< 1 (I CHECY KE '(,80APD? 
33 ('OllC BEPK20 ( 217) t~o 

1 714 CHK KB 
207 ,:;OC BEPK50 ( 236) YES 

1 1 46 C~I~ - 1 
1 733 C.OtlC 8EPV 1 (I ( 213) 



3""";" '" .' 221 43 GOTO 8EPK2B ( 225 ) 
3'; I' 
361 EtHR't BEEPK 
36~: EtHR't BEEPHK 
36-1 222 8EEPK 410 58= 1 CHECK THE KE'(BOARD 
364 223 BEEPNK 1 GOSLIB BEPI 
364 ;;~24 0 
36'5 225 8EPK2~: 460 LDI 
36:', 226 455 CON 301 SECOND BEEP , . . 
36~" 227 BEP:O 0 1330 FE::<SB 
36:::.' 230 414 ?S8=1 CHECK THE KEYBOAF:D? 
3.:;9 231 33 GON(: BEPK40 ( 234 ) NO 
371J 232 1714 CHK KB ','ES, KEY DOlJtop 
371 :;::33 37 GOC BEPK50 ( 236 ) 'IES 
372 234 BEP~:40 1146 (:=(:-1 ~< 
37,-.> 235 1723 GOt~C 8EPK30 ( 227) 
3:'1 236 BEPI<50 1"(' 04 CLR ST 
375 237 1130 F=SB CLEAR FLAG OUT REGISTER 
3:'6 ~:4 0 246 C=A ... 

,'\ C= INPUT STATUS BITS 
376 241 4 OF; 
3"7-, ' ~':42 1530 ST=C RESTORE HiPUT STATUS 
37~j 243 1740 RTH 

p**************************************************************** 
* lMRSTS= T1MER STATUS 1-5-81 RSW 
* GETS TIMEQ SOFTWARE STATUS FROM TIMER SCRATCH REG B AND PUTS IT 
:4< It~ 3(7:0]' SAVIHG THE OLD STATUS BITS IN C[I:0]' 

* IN & ASSUME: TIMER SOFTWARE STATUS 8ITS IN SCRATCH REG 8 
* O:,'T' ~)T['?:O)= THIER STATlIS BITS 7-0, It..fPUT 50-S7 5AVI:D IN (:(1:0) 
* TIMER CHIP ENABLED, ~AM DISABLED, PT=8. C(13:2)= SCRATCH REG B( 13:2) 
If, iJ::,E~: C, ST[7:0], DADD .. PFAD, TIMER PT 
* (NO 41C PT, NO ARITH MODE, +0 SUB LEVELS) 
:., 
:+: 
:4< 

* 
'" TMF:':;r -
* IH: TIMER SO~TWARE STATUS BITS IH SCRATCH REG B 
* ASSUME: TIMER CHIP ENABLED, RAM DISABLED, TIMER PT=B 
* OUT: SO-S:'= TIMER SOFTWARE STAtUS 8ITS 0-7 
* C(I:0)= INPUT SO-57, (:':13:2)= TH1ER SCRATCH REG 8(13:2) 
:4< USES: C, S 0--S7 (NO PT " NO AR I TH MO[)E I + (I SUE LEVELS) 
,.. 

4:) C· EtHR'( TMRSTS 
41) I EtHR'( HIRST 
4 (i~_ 244 HIRST:; 460 LDI 
4 n~~ 245 20 COt~2 0 
4 O'~ 246 1160 DAD[)=C DISABLE RAM 
4 (r~: 247 460 l.DI 
4(rf 250 373 COt~2 15 1 1 ENABLE TIMER CHIP 
4'j? 251 1760 PFAD=C 
41)~~ 252 1650 PT=8 SELECT SCRATCH REG B 
4 Ij ~~ :2 53 T MRS T 470 RDSeR READ IT 
410 254 43 GO TO eSTRTH ( 260) 

,***.~.*~*~*~***************************~**************************t 
* HWST3= HARDWARE STATUS 1-5-81 RSW 
* GET~, TIt1ER CHIP HARDlI.lARf STAlUS BITS 

:4< IN & ASSU~E: NOTHING 
* O~T: S(7:0]= TI1ER HARDWARE STATUS, INPUT SO-87 SAYED IN C(1 :0) 



'" TIMER CHIP ENABLED, RAM DISABLED, PT=A NOMAS 
'" USE~: C, ST[7:0], TIMER PT, DADD,PFAD, +1 SUB LEVEL 
'" (NO 41C PT, NO ARITH MODE) 

NOt MAnufacturer Supported 
recipient agrees NOT to contact manufacturer 

'" 421 
4 ~~, 

422 
4:~"3 

424 
4.~5 

255 
256 
257 
260 
261 

Hl,lSTS 1 
0 

370 
CSTRTt4 1730 

1740 

EtHR« Hl~STS 
GOSUB ENTMR ENABLE TIMER CHIP, PT=A 

RDSTS READ IT 
CST EX 
RTt~ 

* ****"'**"''''**************'''***********'''***''''''*****'''*****************"'****** 
'" TOt2H = TO 12 HOUR 1-20-81 RSW 
'" CC~vERTS 12 OR 24 HOUR INPUT TO 12 HOUR OUTPUT (UHLESS HOUR>23) 

* IN: it= ttHHt1MSSCC .. , .. 

'" of< 

* ASSUMES: NOTHING 

WHERE "i" = o FOR At., 
1-9 FOP Pr1 

DON'T CARE II .. _ . -

'" 0:.17 A= c= #HH~1MSSCC" . . . l.IlHERE HH= 12 HOLIR FOR~1AT (UHLE~;:3 HH > :;:3::' 
* HE~<110DE 
'" 55= 0 (12 HOUR FORMAT) FOR HOUR < 24 
'" 85= 1 (24 HOUR FORMAT) FOR HOUR )= 24 
'" ( 96= 1 ALSO, AND THE HOUR WILL BE UNCHANGED ) 
* S6= 0 FO~ AM 
'" 86= 1 FOR PM 
* PT: 1 
'" IJ-:E'3: A[13:11J, C, S5 .. S6, ACTIVE PT .. ARITH MODE 
'" (.0 SUB LEVELS, NO PFAD .. NO DADD, NO TIMEP CHIP ACCESS) 

* 
'" 

4'52 267 
453 270 
454 271 
4-=;O::: 272 
4'5.:- ;?73 
45(' 214 
4'Ji;' 2?5 
4:-:' ~ 276 
46(' 277 

256 
204 
504 
674 
416 
460 

22 
1434 
1412 

167 
1'552 

123 
1240 

712 

EtHP'/ 
AC E>:: 
S5= 
S6= 
RCR 
A=C 
LDI 
CON2 
PT= 
? A(C 
Goe 
? A#e 
GOt-l( 
SET DEC 
A=A-C 

T012H 

0 
0 
1 1 

1 2 
1 
WPT HOUR < 12? 
T12H30 ( 311) YES 
l~PT HOLlR= 127 
T12H25 ( 307) 'r'ES 

l(IPT PM HOUR= HOUR - 12 
~ H I :~; CODE 

4tS~~ ~ 0 0 
IS FOR aATIMEu TO MAKE HOUR > 

1 4 1 2 " A <: C l(IP T 
23 SWITCH TO 24 HOUR 

PM HOUR -< 12? 
4';? 301 
46:: 302 
465 303 
~ND O~ CODE FOR 

46 ~, :0:04 
4 i_; ~~; 305 T 1 ~H2 I) 
46':! 306 
4~; I) 307 TI~H25 
4 ~~ 1 31 0 
4'12 31 1 Tt~H30 
4 :; .:- 31 ;;:' 
47'J 313 
4 /~. 

•• j 314 Tl~H40 

67 GOC TI2H25 ( 307) 
512 
210 

A=A+C 
55= 

"ATIME" 
33 GOTO 

1526 ? AIO 
63 GOtK 

510 86= 
43 GOTO 

1512 ? AttO 
1737 Goe 

406 A=C: 
1140 SETHE~< 

T12H25 
~<s 
TI2H40 
1 
T12H40 
WPT 
T12H20 
X 

( 307 ) 

( 314 ) 

( 314 ) 

( 305 ) 

'(ES 
NO, RESTORE HOUR 
24 HOUR FCiRMAT 

PM ':'1 

NO 
REMEi'lBER FI'1 
NO 
HOUR= 00':; 
t~o 
..... ES, SET HOUF.: = 12 

FOP(lfJT 



4?6 315 256 AC EX 
4; ~, , , 316 74 RCR 3 
4'10 317 416 A=C 
4"1') 320 174(1 RH~ 

~~~*****~***********~**~***********~***********~*****~******************** 

* 1-5-81 RSW 
* T=T+TP = TIME + PROCESSING TIME 
* ADD~ THE PROCESSl~G TIME TO THE HEW TIME&DATE AND SETS THE TIME&DATE. 

* IN: C= CALCULATED NEW TIME= "TC"= OOSSSSSSSSSSCC 
* ?ERIPHERALS (OTHER THAN TIMER) DISABLED 
* ASSUMES: REG 9= CLOCK TIME AT START OF PROCESSING 
* OUT: UEC ~ODE, C= NEW CORRECTED TIME (MAY BE 1/100 SEC OFF -- SLOW) 
* TIME~ CHIP ENABLED, RAM DISABLED. TIMER PT=A 
* iJfE':,: A,B,C, ACTIVE PT, TMR PT, +1 SUB LEVEL,. DADD.PFAD, ARITH MODE 

* 
* 

(NO 5T) 

* I!l! CAUlION i!!! 

* 
DOESN'T CHECK FOR TC+TP ) 12/31/2199 

* 
49(:' 

4'~? 321 T=T+TP 416 
4';'8 -322 1 16 
4':1';- 323 1160 
5:j:) 324 1170 
SOl 325 "356 
51i~: "326 1 
5 G:-: 327 0 
5 (j :~. 330 170 
50·t 3.31 1240 
5 O~~' 332 256 
5 Of ~~'7 

~.~"",, 616 
50? 314 1 0 16 
5 {i~; 135 150 
50~~ 336 1740 

EtHR'( 
A=C 
C=O 
DADD=C 
C=REGN 
Be EX 
(sOSUB 

ReTIME 
SET DEC 
AC EX 
A=A-B 
C=A+C 
WDTIME 
RTN 

T=T+TP 

ENTMR 

c= OLD CLOCK TIME' 
B= OLD CLOCK TIME (BEGIN OF PROC,) 
ENABLE TIMER CHIP, PT=A 

C= CURRENT TIME (START CORRECTION) 

A= CURRENT TIME, C= CALCUL~TED TIME 
A= PROCESSING TIME 
C= CORRECTED TIME 
STORE TIME & CORRECT IF NECESSARY 

~*******************************************************~**************** 
* STOPSW = STOP STOPWATCH 1-8-81 RSW 
.************************************************************************ 

513 337 ~27 CON @227 W 
5 ~ 4 CON @23 S 
5 t~) cot" @20 P 
516 CON @1? 0 
5:? COH @24 T 
51H CON @23 S 
519 

EtHR'l 52(; 
52t 
521 
5;;:;. 
52'~ 

524 

345 STOPS~ GOSUB 
STOPSW 
HUTMR INITIALIZE TIMER IF NECESSARY, PT=B 

346 0 
347 1450 STope 
350 1740 RTN 

S2'::i 

STOP STOPlJATCH 
NOTE: THE TIMER CHIP AUTOMATICALLY 
DISABLES ~HEN A RAM CHIP IS ENABLED. 

"********************************************************************* 
f< '::I..IM3D5 1-22-81 P::;;!\I 

* 1~I3 ROUTINE IS BASED ON THE DATE ALGORITHM GIVEN ABOVE. 
* N.M + 578164 - SUM3<Y), 

* * IN: 

* 
C,M: OOOOOOYYYY= YEAR 
N,M= ACCUMULATING TOTAL 

I T I~ALCULATES 



'" ASSUME: NOTHING 
* OUT~ C.M= INPUT ACCUMULATING TOTAL + 578164 - SUM3(Y) 
... [RIGHT JUSTIFIED IN C,M1 

* 
'" ... USE'; : 

DEC MODE 
8.M= OOOOOOYYYY= COPY OF INPUT YEAR 
A,B,C,N.M. ACTIVE PT, ARITH MODE 

* 
* 

(NO ST, +0 SUB LEVELS SINCE SAVES A SUB LEVEL. NO DADD.NO PFAD, 
NO TIMER CHIP. ACCESS) 

... 
54::: EtHR't SUM3D5 
5.:t~ 351 :3UM3()5 1140 SETHEX C= X 000000',",",''.' X~<>! ( ;< = [lOt·] .. T 
54::i 352 374 RCR 1 0 c= 0 o O'lY"('t'~~~<~<X 000 
54t. 353 ~.60 C=STK SAVE RTN ADDRESS 
547-' 354 174 RCR 4 C= R 000 OOO'('y"~Y I':F:P 
548 355 1240 SETDEC 
549 ?56 356 BC EX SAVE 'fEAR AtW RETUF:N A[)D RE:; :::' 
55e 357 16 A=O 
551 360 1034 PT= 2 
55;: 361 320 LC 3 
55~ 362 620 LC 6 
554 363 520 LC 5 C= R OOOOOO'tV'(\, 365 
55= 364 246 AC EX X A.X= 365 .. C ',1-.. "\- er 
55.:; 365 1 066 C=C+1 XS 3 DIGIT MULTIPLIER 

... 
'" '" INTEGER MULTIPLY 
'" START WITH A(M)= 0 AND A(X)=.MULTIPLIER. THE YEAR IN THE 

CAF:E) 

'" MA~TISSA OF C IS ADDED TO AeM) FOR EACH COUNT OF ~[OJ. ALL OF »A" IS 
'" SHIFTED TO POSITION THE NEXT DIGIT OF THE MULTIPLIER IN ACO]. 
... THE NUMBER OF DIGITS OF A.X USED IS (C.X8+2). 
'" (st) C.XS=O USE.S A[1:01 .. AND C.XS=1 USES A[2:0] ) 
>+< r.:E::;ULT: A= A(X)'" C(M) 

'" I NP'JT : 1. A( ~1)::. 0 
... 2. MULTIPLICAND IN MANTISSA OF B 
>+< 3. MULTIPLIER RIGHT JUSTJFIED IN A.X 
'" 4. C.XS = (NUMBER OF DIGiTS IN "A.X" TO USE AS MULTIPLIER) - ~ 
'" ASSUME: DECMODE 
* OUT: 

'" 
* 
'" 
:4< u~:; E ~3 

'" 
'" 57') 

58:; 
581 

* 58'1 
58~ 

58''';; 

'" 5r: ',' . (J. 

5f.' 
58-) 
5':1C 

'" 55":: 
59~~ 

: 

" AtlSldFR It~ A (OPTIONAL POSITION) 
2, PT = u 
3. C.XS = 9, REST OF C UNCHANGED 

A, C.XS, ACTIVE PT 

"!E.6 1 (166 C=C+1 XS 
-.- .., 
·jb ( 1-:'34 PT= 0 
370 23 GO TO IMPY3 ( 372 ) 

371 IMPY2 472 A=A+B M 
372 IMPY3 ~42 A=A-l PT 
-'-3 .~I ... 1763 GONC I NP'l2 ( 371 ) 

.'374 1616 A SR til 
375 1166 C=C-l X,-, .:;. 

J7E. 1743 GOHC I ~lP'(3 ( 372 ) 

c, },,;s= 2 (~ , ~ DIGIT r1UL II F'L I EF:r 

ADD CONSTANT TO A 
DECREMENT A ( r)] 

POSITION FOR NEXT PASS 
U:3ED ALL -=.PEC I f I ED [:r I G IT :;-::. 
tW .. DO HE~<T (It'IE 

C= 0 OOOOO[;'OOOD DDD (D .. r:·: Y:f:~65) 



594 400 674 
59~ 401 416 
596 402 332 
5')'''' 403 1 0,74 
598 404 732 
5<:<'~ 4 OS' 260 
6(i} 406 272 
60 t 407 1132 
602 410 160 
60:1 411 172 
6 o:~ 412 232 
60'1 413 116 
6 O~~· 414 534 
60t; 415 420 
60:--' 416 1234 
6 O{~· 417 1 
61W 420 0 
6 ~~~ 421 256 
6 t Ij 422 1 0;;4 
6 i ; .. 423 41 t. 
6 t ~~ 424 1074 
61 :J 425 532 
614 426 1 16 
615 4,.,7 

c:... 434 
61t; 430 520 
61 ~. 431 720 
6tB 432 1020 
61 ~; 433 120 
6~1} 434 620 
621 435 420 
6:;::':: 436 ;256 
62'~ 

62'~ 437 732 
62'5 440 316 
626 441 .374 
62/ 442 560 
6'- .-. ,.-... 443 260 
62~ 444 1 032 
63l' 445 1740 

RCR 
A=C 
C=B 
RCR 
A=A-C 
C=N 
Ae EX 
C=A-C 
N=C 
A=8 

c=o 
PT= 
LC 
PT= 
GOSUB 

AC EX 
RCR 
A=C 
RCR 
A=A+C 
c=o 
PT= 
LC 
LC 
LC 
LC 
LC 
LC 
AC E" ('. 

A=A-C 
C=B 
RCR 
STK=C 
C=N 
C=A+C 
RTN 

1 1 

M 
2 
M 

H 
H 

M 

6 
4 
7 
10'./D4 

,., 
.:.. 

'-.. Co 

M 

8 
5 
7 
8 
1 
6 
4 

M 

1 0 

M 

C= 0 OODDDDDODD 000 

c= 0 OOOOOOYYYY 000 
C.M= ItH['.'/100] 
A.M= 365*Y - IHT[Y/100] 
C= TOTAL 
C.M= Y*365 - IHT[Y/l001, A.M= TOTAL 

STORE HEW TOTAL 
A= 0 OOOOOOYYYY 000 

c= DIVISOR= 0 0000004000 000 

A= Y/4 (4 DIGIT ANSWER) 

C= 0 OOOOQQQOO 000 
C.M= ItH[Y/4] 
A= (I OOOOOOQQQO 000 
C= 0 OOOOOOOOQQ QQO 
A.M= IHT[V/4] + INT[Y/400] 

A.M= 00(10578164 
C= INT[Y/4J + INT[Y/400] 

C= R OOOOOOYVVY RRR 

! WORKS IN DECMODE ! 
C.M= TOTAL 

~***.*.******.*****************.***************************************** 
:4< CLRFl.G = CLEAR FLAGS 2-25-81 R:;::I .. I 
:4< 

* ~LEAR5 THE FOLLOWING FLAGS: ALPHA, PARTIAL KEY SEQ, PAUSING, 
* CATALOG, SHIFT, DATA ENTRY, MESSAGE. 
* AN6 GLEARS THE SHIFT & ALPHA ANNUNCIATORS 
* 
* IU 8. ASSUME: HEXMODE 
* OUT: STATUS SET 0 UP, CHIP 0 ENABLED. PERIPHERALS DISABLED, 
* AND THE ABOVE MENTIONNED FLAGS CLEARED. 
* U~ES: A,C. SO-S7, (MAYBE S13), +1 SUB LEVEL. DADD. PFAD 
* (NO PT, NO TIMER CHIP ACCESS) 
>I< 

644 
645 -146 CLRFLG 
64:) 447 
64t. 
64'(' 
64f: 
649 
6':.1' 

EtHRY CLRFLG 
1 GOSUB LDSSTO 
o 

LOAD STATUS SET 0 

*MAINFR~ME: CNt. @t627 
IN & ASSUME: NOTHING 
OUT: STATUS SET 0 UP, C= REG 14, 

CH I P 0 ENr)E:L ED. PER I PH D I S;::;/.:;LE[· 
USES: C, SO-57, DAPD, PFA0 ONLY 



* * NOTE: THE "TRUN" CODE CAN BE ACCESSED DURING A PAUSE AS THE PAUSE OR 
* A~Y DIGIT KEY DURING A PAUSE PASSES THROUGH THE NFRS ON THE 
* YAY TO "PAUSLP" , 
* THE PAUSE FLAG CAN ONLY BE SET DURING A RUNNING PROGRAM, BUT 
* 813 ~ILL BE CLEARED, SO THIS CODE SETS 513=1 AGAIN. 

652 
65'~ 

66(' 
661 
66~~ 
66 .~ 
66q 
664 
66~ 

66,: 
66~1 

66? 
66'} 
670 
671 
6l;~ 

673 
674 

4~,O 

451 
452 
453 
454 
455 
456 
457 

1414 
23 

131 0 
ClRF10 1204 

lf530 
1650 

1 
0 

781=1 
GOt~C 

S13= 
S7= 
C=ST 
REGN=C 
GOSUB 

PALISING? 
ClRF10 ( 453) NO 
1 YES, SET RUNNING FLAG 
o CLEAR ALPHA FLAG 

14 
RSTSI~ CLEAR PARTIAL KEY SEQ, PAUSING, 

CATALOG, SHIFT, DATA ENTRY, & 
MESSAGE FLAGS 
*MAINFRAME: eNO, @1605 
IN & ASSUME: CHIP 0 ENABLED. 

PERIPHERALS DISABLED 
OUT: STATUS SET 0 UP, C=REG 14, 

THE 6 ABOYE NAMED FLAGS CLEAPED 
USES: C, SO-S7, ABOVE NAMED FLAGS 

(NO PT, +0 SUB LEYELS, NO DADO, 
NO PFAD, NO ARITH MODE) 

6;'5 460 
6,~ 461 
6'76 

1 GOlONG AtmOIJT 
2 

CLEAR SHIFT & ALPHA ANNUNCIATORS 

6;::; 
6Nj 
6l'J 
68:: 
681 
6:;," 
6 ~1'~' 

*MAINFRAME: CN1, @f534 
(DOES NOT TURN DISPLAY ON) 

IN & ASSUME: HEXMODE 
OUT: STATUS SET 0 UP, C= REG 14, 

CHIP 0 ENABLED, PERIPH DIS~8LED 
USES: A,C,SO-S7, PFAD, DADO 

(NO PT, +0 SUB LEVELS) 

.**********************************************************************1' 
* CL.~DSP = CLOCK DISPLAY 3-18-81 RS~ 

:I< IN: SO-S7= TIMER SOFTWARE STATUS 
:I< Po '3 S l.i ME: ~jtJ T H I tl G 
+< O~T P SELECTED. HEXMODE, PERIPHERALS DISABLED 
+< l.lfE::: A,B,C.,G,t",F.'S[13:6J, P,Q, 80,S2-S6,88, +3 SUB LEVELS .. ARITH 1'10DE, 
+< DADD, PFAD, TIMER PT 
+< 

6':;':~ ENTR'( CLKDSP 
6,?~ 462 CU;DSP 1 ,:;'OSlIB G(lHM~=, A= c-' ,- DD [:.(:. DD HH 1'1t-1 ::;S cc 
69..:; 463 0 
69~ 464 1214 ?S7=1 DISPLAY TIME 2 .. [JATE? 
69;~ 465 1 GOUK DSPT I I't NO., DISPLA'l HOUR:'::, 1'1 I tJ , c, 

~;EC .~.: 

69,S 466 2 
6':Jl 467 1340 [)ISOFF 
6 ':,:::: 470 1 GO~;UB DSPTND DISPLAY HOURS, "tHL ,', Ell;'; TE ~< 

6':1;:; 471 0 
6':':: 4 7 ") • c.. 1440 (>1 STOG TU F::t'l D I~::;PLA't' Ot~ 

7 ,1 ~J 473 1740 F:HI 
,+<*~~******************************************+<*+<***+<****************~*~~ 
* T!~E.' = GET INCREMENTED TIME 3-16-81 RSW 

* * IN & ASSU~E: NOTHI~G 

* OUT' c~ SLIGHTLY FUTURE TIME 



,.. HEXMO(lE 
~ TIMER CHIP ENABLED. RAM DIS~BLED. TIMER PT=A 
~ USES: C, +1 sua LEVEL, D~DD, PFAD, ARITH MODE 
'" (HO 41C PT, HO ST) 

'" *************** 
* FTIME -- SAME ~S TIME.l EXCEPt: 

'" 
'" 
'" 

IN ~ ASSUME: TIMER CHIP ENABLED, RAM DISABLED, 
TIMER PT=~ 

7t6 
717 
710 474 TIME+l 
71H 475 
7 t ~J 476 FTIt-1E 
72u 477 
7:-! 1 500 
7'-'" <..:.. 501 
72·~ 502 
724 503 
72'5 
726 

504 
505 
506 
507 
510 
511 
512 
513 
514 
515 
516 
517 
520 
521 
522 
523 
524 
525 
526 
5 ..... 7 .::.. 

:·30 

EHTR'( 
EHTRY 

1 GOSlIB 
0 

70 RDTIME 
1240 SET DEC 
1056 C=(:+1 
1 056 C=C+l 
1140 SETHEX 
1740 Rn~ 

FILLTO 
0000 NOP 
0000 NOP 
0000 NOP 
0000 NOP 
0000 t~OP 

0000 NOP 
0000 NOP 
0000 HOP 
0000 tWP 
0000 HOP 
0000 NOP 
0000 Nap 
0000 t~OP 

0000 Nap 
0000 t-lOP 
0000 t-lOP 
0000 HOP 
0000 NOP 
0000 NOP 
0000 NOP 
0000 NOP 

TIME+l 
FTIME 
EHTMR 

@530 

ENABLE TIMER CHIP, DISABLE RAM, PT=A 

C= CURREtH TIME 

NOMAS 
HOt MAnufacturer Supported cturer 

"'OT to contact manu'a recipient aar.ea .~ 

'" .******************************************************************* 
'" TRVN -- "NFR" ENTRY POINT 3-1 O-S 1 F.::::;I!i 

* (ONLY ACCESSED WHEN F13=1 OR 1/0 FLAG=1) 

* '" THIS ENTRY POINT IS ACCESSED FROM THE HFRS IF SOME HARDWARE IS 
... PlllL H~G OH F13 OF THE FLAG It~ LINE OR IF THE 1 ... ··0 FLAG IS SET. 
* PARTIAL KEY SEQUENCES CAN ENTER HERE IF A KEY (OR KEYS) ARE HIT 
* AND AN ALARM OCCURS BEFORE PASSING THROUGH THE NFRS. 

735 ENTRY TRUN 
73~ 531 TRUN 410 S8= 1 
73~ 532 413 COTO LSWK01 ( 573) 
7J:::. 

* 
'" TRUt~ i 0 

'" * IN: SO-S7~ TIMER SOFTWARE STATUS 
* ·-IMER CHIP ENARLED, RAM DISABLED, TIMER PT=8 



... C( 1 1)'" TI MER SCRATCH REG I STER B< 11)= USER FLAGS 8-11 

74t. 
747 
748 
749 
750 
751 
752 
75.3 
754 
75'5 
756 
757 
757 
7 -=,..) 
~ '. 

533 TRUH10 1554 ALARM? 
534 273 GONC TRlIH40 ( 563) 
535 1614 ?SO=1 
536 253 GONC TRUN40 ( 563) 
537 416 A=C 
540 116 C=O 
541 1160 DADD=C 
542 1670 C=REGN 14 
543 634 PT= 11 
544 242 AC EX PT 
545 1650 REGN=C 14 
546 1 GOSUB HWSTS 
547 0 I 

NO. 'SOME OTHER PERIPHERAL 
JUST CAME FROM DSWKNO? 
NO, ALARM CAME DURING A FUNCTION 
A( 11 )= USER FLAGS 8-11 

RESTORE USER FLAGS 8-11 

30-87= HARDWARE STATUS. 

C( 1 :0)= SOFTWARE STATUS 
ALARM A? 75'-3 

761) 
76, 
76~! 

76~!' 

7~.4 

7~·~ 
76~ 

766 
76~' 

7£ ~:J 

550 
551 

1614 
33 

?30=1 
GONC 
ST=C 
GOTO 
?S4=1 
GONC 
GOSUB 

TRUN35 ( 554) NO 
552 "RUt~ LABEL" BIT 
553 TRUN55 < 566) 
554 TRUH35 HIT TIMER ALARM? 
555 
556 
557 
560 
561 
562 
'563 
564 

1'530 
133 
1 14 
103 TRUN50 ( 565) HO 

1 
o 

510 
1004 

53 
1 
o 

1 (,04 

CLLCDE YES, CLEAR DISPLAY 

76"~! 

7(;9 
77 1) 

771 
77;2 
77."j 

565 
566 
567 
570 

TF:UN40 

TRUN50 

36= 
S2= 
GO TO 
GOSlIB 

S2= 

1 
o 
TRUN60 
ClRALD 

o 
TRUN55 504 S6= 0 
TRUt-j60 1604 SO= 0 

1 GOLOHG LSlo.!K90 
77J 571 2 

( 567) 

DON'T PUT UP DEFAULT DISPLAY 
CLEAR "RUN LABEL" BIT 

CLEAR "DSWKNO" BIT. STOP CLOCK MODE 

CLEAR "RUN LABEL" BIT 
DON'T SET MESSAGE FLAG 
NOT LIGHT SLEEP 

'*********************************************************************** 
77~ EHTRY LSWKOO 
776 572 L.SWKOO 404 S8= 0 

* ~UST NOl USE MORE THAN 1 SUB LEVEL DUE TO PARTIAL ~EY SEQUEHCES 
77H 573 LSIJVOl '530 ~l=C 

779 574 COSUB ENTMR ENABLE TIMER CHIP, PT=A 
779 575 
72L' 576 
780 577 
781 t·OO 
7~:-2 l; 0 1 
7f.·-~ 602 
784 E 03 
78'5 604 
7~~~· 605 
78',' 606 
r~:j 607 LSIJl<05 
7::;::, 61 0 

o 
1 GOSUB ItHTMl 
o 

INITIALIZE TIMER IF NECESSARY. PT=8 

470 RDSCF: 
1530 ST=C PUT UP SOFTWARE STATUS 

414 ?S8=1 CALLED FROM TRUN? 
1307 ,:;;OC TRUt~ 1 0 ( 533) '(E::: 
1'554 ALARM" 

57 GOC 
i 14 ?S4= 1 

1 GOLNC 
2 

LSWK10 ( 612) YES 
DOING CLOCK DISPLAY? 

RMRT01 NO 

78~ 611 733 GOlD LSWK6J ( 704) YES, END IT 
79t 612 LSW~'O 1750 PT=A (SAVE A SUB LEVEL, PARTIAL KEY SEQ 
791 613 .~70 RDSTS 
792 614 1730 CST EX SO-87= HARDWARE STATUS 

794 615 
7?:5 616 
7~:) 617 

114 ?84=1 
1 ::;OLtK LShW30 

C( 1 :0): SOFTW~PE STATUS 
ItH T H1EP ALARrP 
NO, SOME OTHER ALARM 



796 620 1730 CST EX 
79",' 621 14 ?83=1 SETTING TO CLOCK Mo[)E? 
7'~8 622 37 GOC LSWK15 ( 625 ) '(ES 
7'?'3 623 1 14 ?S4=1 DO It~G CLOCK DISPl.AY? 
80 ;) 624 703 GOt~c LSWK65 ( 714 ) NO 
801 625 l.Sl~K 15 1 06 C=O ~< YES, CHECK FOR EVIDENCE OF 
ao:~ 626 1160 DADD=C A KE',' COl,m 
ao~ 627 1670 C=REGN 14 
804 630 1474 RCR 1 
ao~ 631 1730 CST EX 
aOE 632 1414 ?SI=1 MESSAGE FLAG CLEARED? 
80~" 633 '563 GONC LSlo.lK58 ( 71 1 ) YES, A KE'y' i"'ENT OOt.,IN 
aOH 634 214 ?85=1 PARTIAL KEY SEQUENCE? 
ao~~ ~35 547 GOC LSWK5S ( 711 ) YES, A KE~' i,JENT DOMN 
81t) 636 514 ?86=1 DATA ENTRY FLAG SET? 
811 E.37 527 GOC LSWK5S ( 71 1 ) YES, A KEY i"IEtH DO l~I~~ 
8 t ~~ 640 1?30 CST EX 
81 :t 641 14 ?83=1 SETT It~G TO CLOCK MO[)E? 
8i4 t.42 573 GOt'lC LSWK70 ( 721 ) NO, ALREAD'I' E::;TABL ISHE[) 
815 643 1 GOSUB CLKDSP 'I'E8, PUT UP CLOCI< D I SPLA'r' 
815 644 0 
8h; 645 GOSUB H1RSTS SO-S7= THtER :;OFTtJ'-:1RE STATU::; 
816 646 0 
8 f ;' 647 1 t 0 S4= 
81B 650 1630 C=ST 
819 651 1650 PT=B 
820 652 450 WRSCR UPDATE SOFTWARE STATUS 
821 <IN CASE OF AN ALr4P.N :> 
8" : E.53 1750 PT=A 
82'j 654 lSl~K2 0 70 RDTIME C= CURRENT TIME 
824 655 1434 PT= 1 
82"5 656 1152 ? C#O lJPT ON SECOHDS TRANSITION? 
821) 657 127 GOC L8WK25 ( 671 ) NO, HUNDRETHS NON-ZERO 
8''''; '"-, 660 1214 '1S7=1 '(ES, DISPLAV M It~UTES? 
82~ t.tS 1 243 GONC LSWK28 ( 705 ) NO, START SECONDS WAKEUPS 
82'';' ";,62 1 G03UB SDHMSC C= DDDDDDHHMI'ISSCC, PT= 3 
829 E.63 0 
83(1 f64 1152 " C#O WPT ON MINUTES TRANSITION? 
831 ;:·65 47 I~OC LSI,IK25 ( 671 ) NO, SECONDS NOH-ZERO 
83~2 ~.66 1 IE. C=O 'r'ES, START M It~UTE~; 1,IIAt<EUP~:; 

83::: t.67 620 LC 6 c= 60.00 SECOtmS 
834 670 173 GOTO LS~W30 ( 707 ) 
83'5 671 lS{dK25 170 RDSTS c= HARrJI,~fARE STATU:; 
83F 672 1474 RCF: C . ::;= DIGIT (I OF HAF.:DWI~RE ::;TATU:::-
83~·· .' ~-tl> ~ ~'76 c=c+c ,~ T I ME F.:,,"STOPl~IATCH ALAPI'l'';' oj 

:33>:' 674 317 I::;;OC LSlJI<85 ( 725 ) YES 
8]':.' 67S 1376 ? CiO S ALARM A'? 
84(1 676 277 GOC LS~'K85 ( 725 ) 'I'E3 
841 677 540 ?llD LOu) 81!:jTTEF. Y? 
34~: 700 1 GOle CLKOFF '(ES " TURN OFF 
84 :;~ 701 3 
843 702 1714 CHK 1<8 I<E 'y' 00 liJH ';=, 

34j. 703 1513 GOt'lC LSlJK20 ( 654 ) HO 
345 704 LShlK6 J 73 GO TO LSI"IK6 (I ( 713) END CLOCK I'10['E 
3·~f, 

847 705 l. Sl\11<.2:3 1 1 IS c=o 
34~: 701S 1066 C=(+1 ~(:s C= 1 .00 SECOtmS 
84':' ?u7 i..::;1.\1;<30 ::150 i,":3 I t~ T lllP ITE .. , STr4RT ItHEP'.JAL TlnEF (:< 

85(' ?10 C'-
--'.':, GO TO L ::; ')11< r:. 7 ( 715) 

8!Ji 



85."~ 71 1 LSldK58 GOSUB ENTMRS 
85;~ 712 0 
85 ? 
854 713 L8ldK60 t 04 84= 0 CLEAR CLOCK DISPLA'r' BIT 
85::: 714 LSWK65 750 STPINT STOP INTERVAL TIMER 
85~ 715 LSWK67 4 83= 0 CLEAR SETTING TO CLOCK MO[)E BIT 
tj~"'" ",.J r 716 1730 CST EX 
85:3 717 1650 PT=B 
859 720 450 I.JRSCR UP[>ATE SOFTWARE STATUS 
86 :) 721 LSldK70 1 GOSU8 EiH~1R EHABLE TH1ER CHIP, DISABLE F:AM .. PT=A 
Sbl' 722 0 
861 
86~~ ENTRY LSWKSO 
86"1 723 LSWK80 1 G03UB CLRAl.O CLEAr::' INTERVAL. TUfER/GARBACE ALARrlS 
86"! 724 0 
864 725 LSI.dK:35 161(1 SO= 1 REMEMBER LIGHT SLEEP 
86"5 726 f 004 S'-'-. "".- 0 CLEAP "PUN LABE'L" BIT 
8b l: 727 504 S6= 0 
86 :;t 
86:':: ENTRY LSl,IK'j 0 
86~) 730 LS\d~~'3 0 1410 31= 1 LEA',IE DISPLAY Ot~ 

870 731 1204 S7= 0 NOT PIoIOFF III I TH NO KEY 
871 
87~ 

~*************************************************************************** 
:4< ALI~ 001)= ALAR!'1 WAKEUP ROUTINE 
,.. 
* IN: SO: (0) (NOT) CALLED FROM lOSER'.! ENTRY POINT [LIGHT SLEEP] 
* S1= (0) TURN DISPLAY ON (OFF) AT EXIT 
* 82= (0) DO (NOT) RUN OLDEST LABEL ALARM = "RUN LABEL" 8IT 
* S6= (0) DO (NOT) SET MESSAGE FLAG 
* S7~ 1 (0) CALLED (NOT CALLED) FROM PWOFF 
* OUT: I)OE'~ NOT RETURN, GOES TO RMCK10 !!!"'!,!"! 
* ,!! ~1I.J':r PRESERVE ~1[ 10: 3]= RO/'1CH~: STUFF !!! I ! 

* * I NTEf' tlAl USE: 

* S3 SCRATCH 

* :34= ( 0 ) (HOT) TIMER ALARM 

* 55=- ( (I :0 THE D I SPLA'( HAS (NOT) BEEN CHANGED 

* :38, S'~ SCRATCH 

* 
* 

891 i'3? Al~1000 104 :34= 0 t~OT THtER ALARN 
8'3':~ 733 204 S5= 0 DISPLAY NOT CHAt~GED 'tET 
89:~ 734 1 141) SETHE~< 

8~4 ;'35 1 (;jOSUB EHH1R SAVE SUB LE'yIEL (PARTIAL KE'/ :3EO I 
894 736 (I 

89~ 737 370 RDSTS READ HARDWARE STATUS 
8'3 .. : 74 (I 1730 CST EX 
89",' 741 1614 ?SO=l MA I t·j CLOCK ALAF:M? 
89:; 742 73 GONC ALM032 ( 751 ) NO 
99';' 743 1730 CST EX 
9') ;j 744 460 LEi! 
90 I ;-'45 70 COt-l @70 CLEAR ALARI'1 A, DTZ A, AU1 8 
90;': 746 350 I.JR::;TS CLEAR ALARM A 
'9 (l:~ 747 1 GOLOt~G AU1185 
9 o:~ 750 2 
904 
9(l~ 751 AL/'1 032 14 7'S3: 1 TH1ER COUNTED THROUGH ZERO'~' 

'9 \1{~, 752 47 (tOC ALM033 ( 756 ) '(E3 



907 753 1730 CST EX 
9 (I{i 754 1 GOLQNG ALM230 
9 (I{~ 755 ,.., .... 
90~'; 756 ALM033 1530 ST=C 
911) 757 1 1 0 S4= REMEMBER TIMER ALARM 
91 1 760 460 LDI 
91 ~~ 761 ·61 COH @61 CLEAP. TIMER ALARM, DTZA, ALM B 
9' :J 762 350 WRSTS 
914 763 1 GOLONG ALMJ35 
914 764 2 
9' 0-I ,) 2-24-81 j;:St..I 

>I< 

>I< GT~lBL - GET THE ALPHA LABEL FROM A LABEL ALARM MESSAGE 
>I< 

>I< IN: tWTHIt1G 
>I< ASSUME: M.X = ALARM ~DDRESS 
>I< HEXMOCE. PERIPHERALS DISABLED 
>I< 

>I< O~T JUMP TO ALM116 IF THE ALARM IS NOT A LABEL ALARM 
>I< JUMP TO ALM045 IF THE ALARM IS A LABEL ALARM WITH 
>I< C= FIRST 7 CHARACTERS OF THE ALARM MESSAGE. 
>I< (THE MESSAGE IN C-REG IS READ FROM RIGHT TO LEFT AND IS RIGHT 
>I< ~USTIFIED [WITH ZEROS IN UNUSED CHARACTER POSITIONSl, WHICH 
>I< IS THE FORMAT REQUIRED BY THE ALPHA SEARCH ROUTINE) 
>I< P 3FlfCTfD, Q= 13 
>I< 

:fr !1::;E'3 : A,C .. P,Q, DAD[) 

* .: "'0 ST, +0 SU8 LEI/ELS .. NO PFAD, NO TIMER CHIP ACCESS) 
>I< 

9::t4 ENTRY GTALBL 
'330:: 765 GTAL8L ';:,30 C=M GET ALARM AD[~RES::: 

9~-:' 766 406 A=C ~< 
937' 767 1160 DADD=C 
9'3t ?7l) 70 C=DATA LOAD THE ALARM 
93'-) 771 IE.34 PT= 0 
94 (J -'7"') 1142 C=C-1 PT DOES THE ALARM HAVE MESSAGE ? , , "-

941 773 317 GOC GALB28 ( 1024 ) NO, NOT A LABEL ALARM 
942 774 1~66 ? C#O ~<S HAS RESET INTERVAL ? 
94~ -:"-,C" 23 GONe GALB05 ( 777 ) NO .. ....... 
94":; -,.." 

.. ,0 546 A=A+l " ;\ 

34~i ...,~"? GAL805 :)46 A=A+I ~< POINT TO 1ST MESSAGE F:EG , I . 
94~, 1000 1474 RCP 
947 1 (101 436 A=C S A.S = rtESSAGE LEHGTH - I 
348 1 (102 ~46 C=A 't .. -
34~: 1 003 406 
'34~' 1 (11)4 1160 OADD=C LOAD 1ST rlESSAGE REG 
95ti 1 (105 70 C=[)ATA 
951 1 (106 :~56 Ae E'l w A= 1ST MSG REG,_ C= LENGTH ... AD [IP (. .::, 

95 .. ~ 1007 1176 C=C-l S 1'1 E S::; i~G E I'IOF£ THAt..: I RE':; .::' 
9S? 101 (I 33 GONe GALBtO ( 1 013 ) YE=3 
95"1 1 (I 1 1 1 16 c=o l~ MESSAGE Ot~L '( Ot~E REG LONG 
95S 1 (t , ;;:- 43 GO TO GALB20 ( 1016 ) 
'35': 1013 GALSIO 1 046 C=C+t <J .... 
9C' ' .,J( 1 014 1 160 OA(J[.'=C 
95:~ 1 (115 70 C=(JATA LOA[) 2HD I'fESSAGE k'EG 
95'" 1 (116 GAL82:0 :?56 Ae E" ..... ld c= t ,'T 

.;:. I NEG ~EC; ._ A= 2t./[> W;G !':EG 
9t=, I) I I) 17 340 SEL Q 

9t;;1 liJ20 1334 PT= 13 
'36~~ 1 021 240 :3EL P 
'3 ,.-, J:"., 1022 1534 PT= 1 ,~, 

.:.. 



964 1023 1J56 ? C#O 
965 1024 GALS28 1 GOLNC ALM116 

WHOLE REG= NULLS? 
YES. AVOID LOCKING UP 

96~ 1025 2 
96~ 1026 GAL830 1362 ? CIO 
967 1027 67 GOC 
96~:) 1 £130 
96'-) 1031 
970 1032 
971 1033 

262 AC E~< 

1756 A SL 
1756 A SL 
1574 RCR 

972 1034 1723 GOTO 
97~ 1035 GALB40 1574 RCR 
974 1036 406 A=C 
9,5 1u37 460 LDI 
976 1040 
97:- 1041 
97::3 1042 
97') 1 043 
98:' 1044 
981 ltl45 
98r~ 1 046 
98-~ 1 047 
984 1050 
98::5 1 051 
98~ 1052 
98~" 1 053 GAL850 
98::: 1 £154 
98'~J 1 055 

136 CON2 
246 Ae EX 

1434 PT= 
1552 ? AIC 
1607 GOC 
1074 RCR 
1534 PT= 

262 AC EX 
1574 ReR 

416 A=C 
1 16 C= 0 
262 Ae EX 

1756 A SL 
1756 A SL 

99C 1056 1522 ? AIO 
991 1057 33 GONC 
99~ 1060 1074 RCR 
99:~ 1 061 1723 GOTO 
994 1062 GALS55 1434 PT= 
99~ 1063 1356 ? CIO 
99~ 1064 1 GSUBC 
99f. 1065 
99l 
99:~ 

99':" 
I 0 o·~ 
100 i 
iOO~ 
I 00:; 

PQ FOUND FIRST CHARACTER? 
GALB40 (1035) YES 
PQ 

12 MOVE THE CHAR/NULL TO C( 1 : 0 ') 
GALB30 (1026) 
12 C[l :0] = 'ST CHAR OF MESSAGE 
x 

5 
X 
1 

14 ASCII CODE FOR UP-ARRO~ 

WPT IS 1ST CHAR AN UP ARRO~ ? 

GALB28 (1024) NO, NOT A LABEL ALARM 
-., 
c.. 

12 
PQ 
12 
ld 
W 
PQ 

PQ 

REPLACE II ~. tI WITH NEXT CHARACTER 

REVERSE THE STRING ORDER 

ALL ~10VED ? 
GALB55 (1062) YES 
2 
GALB50 (1053) 
1 RIGHT JUSTIFY THE STRING IN C 

ANY LABEL GIVEN? 
RTJLBL YES, RIGHT-JUSTI~Y ALPHA LABEL 

*MAINFRAME: CNS. @311 
IN & ASSUME: C= ALPHA LABEL 

! I I C MUST BE NON-ZERO II, I 
OUT: C= RIGHT JUSTIFIED ALPHA LABEL 

PT= 1 
USES: C, ACTIVE PT 

* * * * * * * * * * * * * * ~ * * * * * * * * * 
* * AL,.,045 THE ALARM IS A LABEL ALARM 3-11-81 F:~:;I.,.I 

* IN: >i t ~m n r. E 
* C= ALPHA LABEL IN RIGHT TO LEFT ORDER AND RIGHT JUSTIFIED, 
:4< I.E,. FOR ":~BC". c= OOOOCBA, 
* 313= 1 (0) ~UNNING (NOT RUNNING) 
* S 1 1)= 1 (0) CURRENT PC I N ROM (RAM) 
* M, X= VAL ID ALARM HD[)RESS (OF THE LABEL ALARM) 

i 01 !; 
1016 
I 0 1 ~> 
I 01 :? 
IOtG 
t 019 
;019 

1 066 
1 (167 
1070 
1 071 
1 u12 
1 073 

AU1045 41 E. 
i 
0 

1 (104 
2:46 
:::06 

A=C A= ALPHA LABEL 
C.OSlIB TMRSTS SO-87= SOFTWARE ST, C( 1 :0)= TEMP ST 

S2== (I CLEAR "RUN LABEL" BIT 
B=C '/ '-, B( 1 :0)= ALARM TEMPORARY STATUS 



i 02 iJ 
1021 
102~ 

1 02:_~ 
I02~ 

102'5 
1025 
1026 
102'1 
I O:~B 
1028 
i 0;.~9 

1074 
1075 
1076 
1077 
11 00 
11 01 
11 02 
J1 03 
11 04 
11 05 
J1 06 

ALM047 

1434 PT= 1 
752 C=C+C IJPT 
113 GONC ALM050 (1107) 

1340 DISOFF 
1010 S2= 1 

1 GOSUB TIME+1 
o 

250 WRALM 
1350 ENALM 

1 GOLClHG RMRT02 
2 

5 
lJPT 

14 

POlJOFF? ('7'S7= 1 ) 
NO 

TURN DISPLAY OFF 
SET "RUN LABEL" BIT 
c= SLIGHTLY FUTURE TIME 

ENABLE ALARM 

C(S)= DIGIT 0 OF ALARM TEMP STATUS 

CODE FOR UP ARROW 
2ND UP ARROlJ? 

103'-' 1107 
1 OJ 1 1 1 1 0 
I 0]2 t 1 1 1 
10::;-:: 1112 
I 034 11 1 3 
10.3':, 1114 
I 01~ 11 15 
1 03,- 11 16 
I 03~; 1 1 1 7 
103'::' 1120 
104(1 1121 
1041 1122 
1 r}4~= 1123 
1 043 t 124 
1 O'~4 1125 
1 045 1126 
I 04~. 1127 
I04,{' 1130 
I 048 1 1 J 1 
t 049 1 1 32 
I 051) t t 33 
I 051 1134 
lo'n 1135 
, OS 3 1136 

AU10S0 1474 RCR 
460 LDI 
136 CON2 

1'552 ? A#e 
107 GOC 

1616 A SF: 
1616 A SR 
614 ?S"=1 

ALM052 (1123) NO 

ALMOS2 

277 GOC 
1314 ?S13=1 
1607 GOC 
243 GOTO 
776 C=C+C 
;227 GOC 
306 C=B 

1614 ·?SO=1 
177 
1 14 
157 

1730 
t 04 

GOC 
?S4=1 
Goe 
CST EX 
S4= 

ALM060 (1146) 

ALM047 
ALM060 
S 
ALM060 
X 

(1101) 
( 1 146 ) 

( 1146 ) 

ALM060 (1146) 

AL M 06 0 (1146) 

o 

ELIMINATE 2ND UP ARROW 
STACK LIFT FLAG SET? 
YES, 01< TO F;UN 
NO, RUNNIHG? 
YES, WAIT FOR S11=1 

RUN LABEL ALARM? 
YES 
C.X= ALARM TEMPORARY 
DEEP SLEEP WAKEUP? 
YES, RUN LABEL ALARM 
CLOCK DISPLAY? 
YES, RUN LABEL ALARM 
ST= ALARM TEMP STATUS 
NOT A TIMER ALARM 
RUNNING A PROGRAM? 

STATUS 

1314 ?S13=1 
723 GONe ALM116 (1227) NO 

1 GOSUB 
o 

GETMXP YES, C= ALARM REGISTER. PT=1 

,.. 

lOS::! 
I05~ 

, 05 ': 
I O'5~ 
IO'5E 
1057 

1137 
1140 
1 141 
1142 
1143 
1144 ALM 055 

105,1145 
t 0'5;? 

1720 
1"360 

1 
o 
1 
2 

LC 
DATA=C 
C,O~;UB 

15 

BEEP2 

GOLONG ALM200 

MARK THE ALARM AS ACTIVATED 

'fEB I BEEP HIICE 

NOMAS 
* AL~G60 -- 2UN A LABEL ALARM NOt MAnufacturer SuPPorted -: _ 1 :::. _:~ 1 r- .-., i 

reCipient agrees NOT to contact manufnet,,_ oJ - - 1"': ,:. '.\ 
:4< 

* IN: SO-87= TIMER SOFTWARE STATUS 
,.. TIME~ PT=B. HEXMODE 
* TIMER CHIP ENABLED, RAM DISABLED 
* A= ALPHA LABEL IN ~IGHT TO LEFT ORDER AND RIGHT JUSTIFIED. 
,.. I.E .• FOR "ABC", A= OOOOCBA. 
* B.X= ALARM TEMPORARY STATUS 
,.. 51]= 1 (0) ~UNNING (NOT RUNNING) 
:-I< S' 0= 1 (0) '::U~:P.EtH PC I N ROM (RAM) 
~ M.X: VALID ALARM ~DDRESS (OF THE LABEL ALARM) 

1072 1146 ALM060 ~06 C=8 
IO~1 1147 1 GOSUB 
10;'::) 1150 0 

" .~. 

CLRALD 
C( 1 :0)= ALARM TEMPORARY STATUS 
CLEAP DSWVNO BIT & END CLOCK MODE 



i 074 1151 
I 074 1152 

GOSUB ENCPOO ENABLE CHIP 0, DISABLE PERIPHERALS, 
o 

10;5 *MAIHFRAME: CN2, ~522 

1076 IN&ASSUME: NOTHING 
1077 OllT: CHIP 0 ENABLED, C.X= 0, 
tO~8 PERIPHERALS DISABLED 
10;9 USES: C.X ONLY 
loeo 1153 1014 ?S2=1 CALLED FROM ALMNOW? 
1001 1154 67 GOC ALM063 (1162) YES, HONOR THE SINGLE-STEP FLAG 

* S2 ~AN ALSO BE SET WHEN RUNNING A PAST DUE LABEL ALARM AFTER FOWER OFF. 
* BUT THE DEEP SLEEP WAKEUP WILL HAVE CLEARED THE SST FLAG ALREADY. 

1155 1670 C=REGH 14 
1156 1730 CST EX PUT UP STATUS SET 0 

10:3'5 
108t· 
100l 
IO:3:='· 
I Ot/,,) 

1157 t 04 54= 0 CLEAR THE S I N':;LE-STEP FLAG 

,.. 

* 

109~ 

I 160 
1 1 61 
1162 

1730 
1650 

ALM063 256 

CST EX 
REGN=C 14 lIP['lATE REGISTER 
AC E~< C= ALPHA LABEL 

* IN: HEXMODE, CHIP 0 ENABLED, PERIPHERALS DISABLED 

14 

3-;2-81 

* C= ALPHA LAOEL IN RIGHT TO LEFT ORDER AND RIGHT JUSTIFIED, 
* I.E., FOR "ABC", C= OOOOCBA. 
* 513= 1 (0) RUNNING (NOT RUNNING) 
* SI0::o:: 1 (0) CURRENT PC IN ROM (RAM) 
* M.X= VALID ALARM ADDRESS (OF THE LABEL ALARM) 

1101 
1150 REGN=C 9 REG 9= LABEL 

1 GOSUB ACKAUI 
(I 

R::'::;.<J 

1 1 (12 11 63 
I I o:~ I 164 
1 1 (13 1165 
1 1!t4 11 66 
1 1 (,~ 
11061167 
l1f.J? 1170 
"H~ 1171 

73 GOTO ALM 07 0 (1 175) (P+ 1) AL AR~1 CATALOG E~IPT'l OF.: t·W HI CiHE 
ADDRESSED ALARMS 

114 ?S4=1 (P+2) CALLED FROM ~ALMNOW"? 

57 GOC ALM070 (1175) YES, DON'T ACTIVATE ANY MORE ALARMS 
1 GOSUB TIME+l C= SLIGHTLY FUTURE TIME 

1 1 riB 1172 0 
11C~ 1173 250 WRALM 
1110 1174 1350 ENALM 

* .!' ~US1' EITHER SET THIS ALARM OR SET THE 
* "ACKALM" DOES NOT SET THE NEXT FUTURE 

I 1 1 :~ 

* IN: YEXMOCE. R9= ALPHA LABEL 

ill ~> 
1 1 1 H 
1 1 1 H 
i 119 
j 1 1 ~~ 
1 1 ~ I; 
1 121 
11';';':: 

II :.;:] 
1124 

1175 ALM 07 0 
1176 
1177 
1200 
1201 

1314 ?SI3=1 
1 GSIJBt·~C 

0 
1 GOSUB 
0 

CLRFLG 

LDSSTO 

SET HARDWARE ALARM 
ENABLE ALAj:;~/>1 

NEXT FUTURE ALARM SINCE 
ALAR~l . 

RUNNIHG? 
NO, CLEAR MISC FLAGS 

PUT UP STATUS SET 0 

*MAINFRAKE: CN1, @1627 
IN & ASSUME: NOTHING 
OUT: SO-97= STATUS SET 0, C= REG 14 

CHIP 0 ENABLED, PERIPH DISABLED 
USES: C, SO-S7, DADD. PFAD 

(NO PT, +0 SUB LEVELS) 1 I ;~'i 
11261202 
11:2'.7 1203 
i J..2B 1204 

14 ?S3=1 IN PROGRAM MODE? 
63 G 0 t~ CAL M 08 0 (1 2 1 1) NO 

4 83= 0 YES. EXIT PROGRAM MODE 



:1< 

'* 
:t< 

:+< 

:f; 

1 129 
i 1~t) 
i I 3 T 
1 131 
1 13~ 
1 1 ?3 
1 134 
1 135 
1 I ?of; 
1 117 
1 1?8 
1 139 
i I ·1 (I 

1 i 41 
i 142 
i t 4:: 
j j·H 
1 145 
1 14 t. 
1 147 
1 j 4f: 
1 j 49 
1 149 
1 1~O 
• 1 5 i I 

j 1'52 
1 1 ':<~ 
1 1~4 
1 I~" 

1 1-=:"': 
, 

1 ':'t I 

1 ~r~ ; .J ( 

1 1 '5:? 
1 i :: ,;) 

, oJ ... 

1 1 E, I) 
1 161 
i 1 t.~~ 
j HE,'? 
i jt,4 
; 1 ' " I '= J 

1 1':,6 

IN: 

1 1 .?;? 

1 1 ?::i 
i ! 74 
i 1 7~j 
1 17;6 

1 176 
i i ;:.--;-

i 1 ','9 

1181 
1 I :: ... ~ 
: 1::'3 
1 ., ~:'-1 

1205 
1206 
1207 
12 t 0 

121 1 
1212 
1213 
12 j 4 
1 :;,~ 1 5 
1216 
1217 
1220 
1221 
1:;':22 
1223 

1224 
1225 
1;;::26 

AL~l 08 I) 

1 ,,:·30 (:=5T 
1650 REGN=C 14 

1 GOSUB DECMPL 
0 

674 RCR 1 1 
1530 ST=-C 
1604 50= 0 
1,:.30 C=5T 

74 ~;(:R 3 
1650 REGN=C 14 
1170 C=REGH 9 
530 M=C 

1'356 ? CiO 
1 GOLt-le RUN 
.-, 
"-

11 04 59= 0 
1 GOLONG A~<EQ 
. .., 
.:.. 

~EXMOCE .. PERIPHERALS DISABLED 
~LAPM TEMPORARY STATUS SET UP 
M,X= !VALIOt CURRENT ALARM ADDRESS 

EtHR't ALMl 16 
1 '-","7 .:..-=. I AU11 1 .,::. 1 014 ?S2=1 
1230 1 147 GOC ALM055 ( 1 
1231 1 GOSUB GETM~':P 

1232 0 
1233 1720 LC 15 
1,;:34 1360 DATr~=C 

EtHR\' ALM135 
1235 AU1135 630 (:=1'1 
1 ;;:36 ~~ 1 (J ::;5= 1 
1237 6?d Rep 1 1 
1240 1":30 C=:;T 

144 ) 

DECOMPILE PROGRAM MEMORY 

*rlAINFRAME: CH1t, @t302 
IN: PERIPHERALS DISABLED 
ASSUME; HE}<MODE 
OUT: CHIP 0 ENABLED, SST 0 UP, 

C= REG 14. PERIPHERALS DISABLED 
USES: A,B,C,N, ACTIVE PT (P AND Q ?), 

SO-89, DADD, (PFAD?) .. 
SUPPOSEDLY +3 SUB LEVELS 

CLEAR USER FLAG 11 

M= ALPHA LABEL 
ANY LABEL GIVEN? 
NO. RUN AT CURRENT PC 

*MAINFRAME: CN1 , @1702 
IN: CHIP 0 ENABLED. PERIPH DISABLED, 

PC POSITIONED PROPERLY 
HE~<MODE 

FALL INTO MAINFRAME ALPHA XEQ 

*MAINFRAME: CN4, @265 
IN: S 1 0 = 1 (0) P C I N R (I t·t .: P A t'1 ::. 

S9= 1 (0) ALPHA SEAPCH HAS (NOT) 
8EEH DOI~E 

IF S9=1 M(3:0)= ADDRESS 
IF S9=0 : R9= M= ALPHA LABEL IN 

RIGHT TO LEFT ORGEF 
(I.E, FOP. ABC, M= OOOOC8A) 

S 13 (RUtHH tlG FLAG) It~ PROF'EF: ::nA fE 
CHIP 0 ENABLED. PERIPHERALS DISABLE 
HE;':MODE 

RUH LABEL AlARI'P 
'(ES 
C= ALr4 F.:M TIME & I HFOP/'f;H I ot~, PT=l 

~1~IRK THE .=4LARrl 

F:E ~lnlE: ER THAT [) I :;PU~\' CHAi"~GED 



1 1 ;~,5 1241 
i 1?~ 1 ;:42 

74 RCR 
':,30 M=C 

3 

AL~RM DISPLAY CODE 

M(12:11)= ALARM TEMPORARY STATUS 

2-25-81 RSl~ 

* THIS CODE DOES THE 8EEPIHG ~ FLASHIHG WHEN AN ALARM GOES OFF. 
* IF THE USER PUSHES A KEY, 86 IS SET = 0 (DON'T SET MSG FLAG) SINCE 
* THE ~LARM MESSAGE SHOULD GO AWAY IF THE ALARM IS ACKNOWLEDGED. IF 
* A 7IMEOUT OCCURS BEFORE A KEY IS PUSHED, THE CLOCK DISPLAY IS 
* DI~ARLED (INTERVAL TIMER STOPPED & CLOCK DISPLAY BITS 93=S4= 0) 
* ~~D ?6=1 SO THE ALARM MESSAGE WILL REMAIH IN THE DISPLAY. 

* IN: M(12:11)= ALARM TEMPORARY STATUS, 
:4< WHERE S4= 1 (0) MEANS ALARM IS (NOT) A TIMER/STOPWATCH ALARM. 
* ASSUME: HEX MODE 
* IF S4= 0, THEN M.X= VALID ALARM ADDRESS 
* O~T' PERIPHERALS DISABLED, ALARM TEMPORARY STATUS RESTORED 
* IF NO KEY: ALARM TEMPORARY STATUS BIT S6=1 TO SET MESSAGE FLAG 
* CLEAR S2-S4 OF TIMER SOFT~ARE STATUS 
* STOP INTERVAL TIMER & CLEAR ITS ALARM 
* JUMP TO ALM160 
* IF KEY DOWN: ALARM TEMPORARY STATUS BIT S6=0 (DON'T SET MSG FLAG) 
* G= KEY CODE 
* U~E3: A,8,C,G,MCS),N,R8£13:61, F,Q, 93,S6 OF ALARM TEMPORARY STATUS, S8,S9, 
* (MAY8E 813=1), +3 SUB LEVELS, DADD, PFAD, ARITH MODE, TIMER PT , 
* IF NO KEY DOWN. CLEARS 82-S4 OF TIMER ST 

* :4< 

1 21~; 1243 
t 21 ~i 1244 
1216 1;!45 
1 21~' 1 ~:46 
12fH 1247 
121H 1250 
1219 1251 
1220 1252 
12211253 
122.::: 1254 
122'?, 1255 
1224 1 ;~56 
122t! 1257 
i22':O 
122t; 
j 22''; 
1228 

1 2:! I,' 1 :~~.:. 0 
12:?f11261 
1231 
123;.,: 
1237 
1234 

12.3 .. 1262 
12:!i:! 1263 
1 2J~J 1264 
i ~?4 (I 1265 

1 GOSUB 
o 

1340 [)ISOFF 
144(1 DISTOG 

1 GOSUB 
o 

630 C=M 
674 I"<CR 

1'530 5T=C 
114 ?S4=1 
223 GONC 

1 GOSUB 
o 

CLRFLG 

BE SURE DISPLAY IS ON 
BEEP2 

1 1 

TIMER ALAR~1? 
DSPAIO (1277) NO 
CLLCDE ENABLE L CLEAR DISPLAY, DISABLE RAM 

:4<MAINFRAME: CNII, @360 
IN L ASSUME: NOTHING 
OUT: LCD ENA8LED & CLEARE~ 

GOSUB MESSL 

USES: CO: 1 I : 0), ACT I 'JE PT.. [iA [,[).. t-'t- (-:Il) 

(NO ST, +0 sue LEVELS, NO ARITH Me 
SHIFT MESSAGE LEFT INTO DISPLAY 

(I 

24 CON 
lIe ON 
15 CON 
5 CON 

@24 
@ 1 1 
@15 
@5 

*MAINFRAME: CN1, @1757 
IN: DISPLAY CLEARED 
ASSUME: DISPLAY ENABLED, RAM DISASLEr 

HEXMODE 
OUT: MESSAGE TO DISPLAY 
USES: C(6:0) ONLY 
T 
I 
M 
E 



i 24 f j 266 
124~~ 1267 
1243 1270 
1244 1271 
1245 1272 
12H. 1273 
1 ~!47 1274 
124~: 1275 
124~' 1276 
125e 
1251 1277 DSPA10 
1251 1300 
12521301 
12~,-; 1302 
1254 1303 DSPA15 
12S4 1304 
i2SS 1305 
1 2~':, 1 306 
1257 12:07 
; 25:~ 1310 DSPA20 
1 2:::-'~ 1 31 1 
12E,,, 1 312 
1 26, 1313 DSPA21 
126~: 13'j 4 
12C! 1315 
1 2C~ 1316 
1264 
12fEj 
12':f. 
1267 1317 
126H 
12~"i 

1270 
1271 

1320 
1321 
1322 

* IN: HE~<MOOE 

22 CON 
40 CON 

1 CON 
14 CON 

1 CON 
22 CON 
15 CON 

1040 CON 
123 GOTO 

1 GOSUB 
o 

23 GOTO 
63 GOTO 

1 GOSUa 
o 

630 C=M 
674 RCR 

1530 51=C 
106 C=O 

1760 PFAD=C 
1146 C=C-l 
1146 C=C-1 
1773 GONC 

1 GOSLIB 
o 

630 C=M 
1,334 PT= 
4:~O LC 

11 04 5'3= 

~22 R 
@40 
~1 A 
@14 L 
@1 A 
@22 R 
@15 M 
@1040 TRAILING BLANK 
DSPA20 (1310) 

DSAI'ISO 

DSPA1S (1303) (P+1) NOT MESSAGE/LABEL ALARM 
DSPA20 (1310) (P+2) MESSAGE/LABEL ALARM 
DSTI'IDA DISPLAY TIME & DATE 

1 1 

x 

~< 
X 
DSPA21 
RSn~B 

13 
4 
o 

RESTORE ALARM TEMPORARY STATUS 

DISABLE DISPLAY 

( 1313) WA I T 1.3 SEC 
CLEAR KEYBOARD 

*MAINFRAME: CNO, @230 
IN L ASSUME: HEXMODE 
USES: C. ~< ONL'1' 

4 SEC FLASH BEFORE BEEPING 
NOT BEEP I t~G 

* C.S= TIMEOUT COUNTER. REST OF C= COpy OF M 
* ~:4= 1 ~O) ALARM IS (HOT) A TIMER/STOPWATCH ALARM 
* IF 54:1, THEN: M.X= VALID ALARM ADDRESS 
* :; 9= 1 (0) (t~OT) BEEPIHG 

127"j 1? 23 [) SF'A;~5 
12~t; 1 ]24 

1340 DISOFF 
530 M=C 
460 tDI 1281 1325 

128.':-. 
12[n 
1284 
12::?'5 
t 22~, 
128'''-
128:=; 
128':; 
12·~1 .. 
1291 
129;. 
1 29:~ 

12'r~ 

12'?~ 

123!'5 
129~.; 

1326 
1 '327 
1330 
1331 
1?32 
1333 
1334 
1-::35 
1336 
1337 
1340 
1341 

'361 ':ON 
DSPAJO 1714 CHK KB 

.'377 GOC 
1146 C=C-1 
1753 GotK 
1440 OISTOG 

460 LDI 
H 46 COt~ 

1114 :'S9=1 
53 GONe 

410 
1 (;(1:'; UB 

1342 (I 

1343 106 C=O 
1344 D5F'A40 1714 CHK K8 
1345 237 GOC 

TURN DISPLAY OFF 
M.S= TIMEOUT COUNTER 

241 WAIT 0.15 SEC WITH DISPLAY OFF 
KE'1' DO ~'tP 

DSPASO (1367) YES, CHECk IT OUT 

DSPA30 (1327) 
TURN D I SPLA', ON 

806 
BEEP IHG";:-

DSPA40 (1344) NO. WAIT 0.5 SEC SEC WITH DISPLAY (IN 
1 CHECK KEYBOARD 
BEEP2K BEEP TWICE 

,. 
,'''. DON'T WAIT, JUST CHECK 

KEY DOb'I'P 
DSPA:31 (1370) YES, CHECK IT OUT 



129'/ 1346 
1298 1347 
1299 1350 
1300 1351 
130. 1::-:52 
1302 1353 
130? 1354 
1304 1355 
1 30~': 1356 
, 3 U(~ 
tJOr 1357 DSPA60 
1JO{~ 1?-60 
1 3 G~~ 1 361 
1310 1362 
1311) 1363 
'31~ 1364 
13';; 1?~;5 

1 146 C=C-l 
1753 GONC 
630 C=M 

1176 C=C-1 
1513 GONe 
1114 ?S9=1 

37 GOC 
1 1 10 S9= 
1453 GO TO 

510 S6= 
1214 ?S7=1 
627 GOC 

1 GOSUB 
o 
1 GOSUB 
o 

x 
DSPA40 (1344) 

S TIMEOUT? 
DSPA25 (1323) NO 

YES, BEEPIHG? 
DSPA60 (1357) YES 
1 HO, BEEP 
DSPA25 (1323) C,S= F FROM PREVIOUS TIMEOUT 

so BEEP&FLASH FOR 15 SECONDS 
NO KEY DOWN, SET MSG FLAG 
POWEROFF? 

ALM160 (1443) YES, DON'T STOP CLOCK MODE 
HIRSTS 

CLRALS CLEAR ANY INT TIMER ALARM 

& STOP CLOCK MODE 
1313 1366 553 GOTO ALM160 (1443) 

* !! I! THIS IS THE "NO KEY" EXIT FROM DSPALM !!! I 
t 31 ~j 
1316 1367 DSPASO 1440 DISTOG 
, 31~' 1370 DSPA81 1 040 e=~:EYS 

nl~~N D I SPLA'y' ON 

131U 1371 
1319 1372 
t32n 1373 
132 t 13('4 
1 3;?~: 1375 
lJ2j 1376 
1324 1377 
132'-) 1,100 
1326 1'~ 01 
132".7 1402 
132~; 1403 
132';) 1404 
1331,' 1405 
1331 1406 
133::: 1407 
13;'-:' 1410 
1 334 141 1 
1334 1412 
133":. 1413 
133f: 1414 DSPA:35 
1 33~ 1415 
133;- 1416 
133;- 1417 
t 33::' 1420 
1339 1421 
1 :) .• (I 1 422 
1341 1423 DSPA'35 
1 :~4:;~ 1 424 
1 ]4:-: 1425 
1:J;f ... 1426 
1]45 1427 DSPA97 

504 56= 
34 PT= 

130 G=C 
74 RCR 

1434 PT= 
412 A=C 

1374 RCR 
742 C=C+C 
467 GOC 
460 LOI 
303 CON2 

1552 ? AIC 
~:':23 GOt~e 

56 B=O 
1 14 ?S4= 1 

47 GOC 
1 ,:;;OSUB 
o 
o NOP 
1 GOSUB 
(I 

1 GO:3UB 
o 
(I NOP 

f 06 e= 0 
1146 C=C-1 
1714 CHK KB 

o 
3 

3 
1 

DON'T SET MSG FLAG. ALARM ACKNOWLEDGE 

SAVE KEYCODE IN G 

WPT A= KEYCODE 
13 
PT OFF KEY? 
ALM169 (1447) YES 

12 
WPT 

3 BACk ARROltl 
BACK ARROlr' 

OSPA97 (1427) YES 
ASSUME NO MESSAGE 
TIMER ALARM? 

DSPAS5 (1414) YES 
DSAMSO DISPLAY ALARM MESSAGE 

RSTKBT 

DSA2ND 

x 
, ' 
I·C• 

(P+ 1 ) t~O MESSAGE" 8= (I 
(P+2) WAIT FOR KEY UP 

DISPLAY REST OF MESSAGE (IF ANY) 

(P+ 1 ) 
(P+2) 

1447 GOe DSPA81 (1370) YES 
1 I 46 C = C - 1 ::< 
1753 GONC OSPA95 (1423) 

1 (,OSUB RSTKBT CL EAR I<E'(,80AIW 
1 :~4~ 14::3 0 (I 

'" ! I; THIS I:; THE "I<E'r' DOlJN" E~<IT FROM DSPAUl I! I! 

* (E~CEPT THE "ON» KEY BRANCH TO ALM169) 

~ * * * * * * * * * * * * * * * * * * * * * * * 
1 :~4':" t 431 1 14 '7'S4= 1 ItIAS I TAT I !'tER ALAP.~P 

135" 14"32 137 GOC ALM168 (1445) 'lE:3 



* 

1351 1433 
13S;'? 1434 
135.3 1435 
1354 1436 
135:' 1437 
1356 1440 
135, 1441 
1358 1442 

1634 PT= 
230 C=G 
126 C=O 
406 A=C 
460 LDI 
162 CON2 

1546 ? AIC 
137 GOC 
114 ?S4=1 

o 

XS 
x 
7 

·X 
2 

ALM170 (1455) 

A.X= HARDWARE KEYCODE 

"STO" KEYCOOE 
STO KEY HIT? 
NO 

135'~ 1443 ALM160 
t36(' 1444 
13bl 1445 ALM168 
1361 1446 

373 GONe ALM200 (1503) 
1 GOlONG ALM230 

TIMER ALARM? 
t~o 

YES, TIMER ALARM 
2 

136? 1447 ALM169 1214 1S7=1 
1364 1450 1573 GONC 
t3c." 1451 11(154= 
136~ 1452 1 GOSUB 
13";-: 1453 0 
1 36~' 
i36? 1454 
1 36"~ 

1713 GOTO 

POlJEROFF PATH? 
DSPA97 (1427) NO 
1 DON'T DISPLAY ANY MORE ALARMS 
ALM200 SET HEW HARDWARE ALARM 

(IF NO ALARM IS GOING OFF) 
ALM168 (1445) RETURN TO ROMCHK 

1T?O 1455 AU1170 
1370 1456 

GOSUB ACKALM RESET ALM IF HAS INTERVAL 
o 

* ,I NOTE: ACKAlM USES 4 SUB LEVELS, SO MUST NOT DISPLAY ALARMS IF 
* IT IS DESlr::ED TO E~<IT THIS ALARM CODE "-11TH A RTH (S4=1) !!! i 

~37':j 1457 
1376 
137;- 1460 
137~J 14E.1 
137') 

273 GOTO 

-:;·30 C=1'1 
343 GO TO 

ALM210 (1506) (P+1) NO MORE ALAR~1S, OR HO HIGHEF: 
ADDRESSED ALARMS 

(P+2) C.X= CURRENT ALARM ADDRESS 
ALM220 (1515) 

"************************************************************************ 
* ALr.NOI.i.1 
t****************~*****************************************************~ 

* 
* 
* 

138' .. 1462 ;~27 CON @227 W 
1384 1463 17 CON @17 0 
138':' 1464 16 CON @16 N 
1330:· 1465 15 CON @15 M 

NOt MAnufacturer Supported 
redpJent agrees NOT to contact manufacturer i 38',' 

1 38:~ 

13;3'>' 
~3'jL 

1391 
~391 

139r~ 

1 3'3:~ 

139"1 
133!i 
1 3')f~ 

1 .1 r) .-, 

1 <I (t j 

1466 
14E.7 

1470 
1471 
1472 
1473 
1474 
1475 W<TAUI 
1476 

1 .. I)~; 1 4 77 Q L H 1 8 '5 
14Ij~~ 1~:OO 

1.:~1):~: 1501 
140·1 150;; 
1 .. (t~.: 

14 CON @14 L 
1 COt·j @ 1 A 

0 
610 

1704 
101 (I 

1 1 (I 
114(1 

(I 

EtHR',' AlMtWlJ 
EHTRY H~<TALM 
G (I :::; UBI t-l I HI R 

S 1 1 = 
CLR ST 
S2= 
54= 
SETHEX 

HJTF:,( 
GOSU8 

ALM185 
SF:HBUF 

It-lITIACIZE TIMER CHIP IF NECESSPRY 

SET STACK LIFT FLAG 
HOT POI.~IOFF I.~ITH 140 KEY [:'CrI,'H 

SET "RUN LABEL" BIT 
RETURN AND DON'T DISPLAY 

NO. FIND BEGINNING OF ALM ST~CK 

1 13 GO TO 
43 I:;;OTO 

ALM215 (1512) (P+l) BUFFEF: FoutW 
ALM210 (1506) (P+2) BUFFER NOT FOUND 



1406 
14')7 1~03 ALM201) 
140? 1504 

EtHRY 
1 GOSUB 
o 

ALM200 
ALMSST SINGLE-STEP TO NEXT ALARM 

14rW 1 ~ 05 103 GO TO ALM220 (1515) (P+I) C.X= M.X= I~E~<T AU~Rt'l ADDf:ESS 
1 4 tj~~ 
1411) 1506 ALM210 
1410 1507 

1 GOSlIB 
o 

(P+2 ) 
ENTMR ENABLE TIMER CHIP, PT=A 

1411 1510 16 A=O 
333 GO TO 

SET ALARM TO 0 SO IT WILL NEVER GO OF 

* 

>I< 

of< 

>I< 

1412 1511 ALM225 (1544) 
1 41 :J 
1414 1512 ALM215 546 A=A+l X 
1415 LEGAL 
1416 1513 1 GOSlIB HEWM.X 
14j6 1514 0 
1417 
1418 1515 ALM220 1160 DADD=C 
1419 1516 70 C=DATA 

346 
1 06 

1074 
416 

BC EX 
c=o 
RCR 
A=C 

x 
X 
2 

14~~ 0 1517 
1421 1520 
14·~'2 1521 
14:-!'!. 1522 
142't 1 '523 
1424 1524 

1 GOSUB EHTMR 
o 

A.X= ADDRESS OF FIRST ALARM 

C.X= M.X= ADDRESS OF FIRST ALARM 

B.X= ALARM INFORMATION 

A= ALARM TIME= OOSSSSSS5SSSCO 
ENABLE TIMER CHIP, DISABLE FAM, 

SP"y'E SIJ8 LEVE'lS FOR PARTIAL KEY SEQUENCES!!!!!!!' 
142f. 1525 
14~6 1'526 
14;U 1527 
14~":; 1530 
142';J 1531 
1430 1'532 
1431 1533 
1·n:~: 1 '534 
14<5:-:: 1535 
1434 1536 
143~r 1537 
141~· 1540 
14.1:' 1541 
1 ·n~~ 1542 ALM222 
1,ne 15·13 

1 GOSUB FTIME C= SLIGHTLY FUTURE TIME 
o 

1416 ? A<C 
143 GONe 

1014 ?S2=1 
107 GOC 
114 ?54=1 

1477 GOC 
1214 ?87=1 

47 GOC 
1434 PT= 
1302 ? B#(I 
1427 C,OC 

1 GOlONG 

IS ALARM REALLY PAST DUE? 
ALM225 (1544) NO, SET FUTURE ALARM 

RUN LABEL ALARM? 
ALM222 (1542) 

ALM200 (1503) 

'fES 
CALLED FROM XYZALM? 
YES, DON'T DISPLAY ALARM 
POWEFWFF? 

AU1222 
1 

(1542) YES, DISPLAY PAST DUE ALARMS 

PT 
ALM200 
GTALBL 

ALARM ALREADY DISPLAYED? 
(1503) YES, DON'T DISPLAY Il AGAIN 

SET ALARM IN TIMER CHIP 

144:: 
* IN: A= OOSSSSSSSSSSCO = ALARM TIME 
* TIME~ CHIP ENABLED, RAM DISABLED, TIMER PT=A, HEXMODE, 
* T~MPORARY ALARM STATUS SET UP (SO,92,S4,96 SPECIFICALLY) 

* 

'" 
'" 
* ,. 
* 
>fo: 

'" 

1447 1544 ALN22'5 
1 44~! 1545 

114 ?54=1 SUPPRESSING ALARM DISPLAY? 
103 GONC ALM226 (1555) NO, DI9PLAYING ALARMS 

144? 1546 

HOTE: 

1 't5 (' 1547 
14'58 1 '5~50 
14:5'1 1551 

370 RDSTS C= HARDWARE STATUS 

AN ALARM SAN'T GO OFF AT THIS POINT AND BE MISSED. IT WOULD 
HAVE TO HAVE BEEN JUDGED TO BE PAST DUE IN THE PREVIOUS TEST 
(BUT REALLi WAS 1/100 SEC IN THE FUTURE) AND IT TAKES MO~E 

T~AN 1/100 SEC TO SINGLE-STEP TO THE NEXT ALARM AND GET HERE 
TO SET IT. 

1730 CST E~~ 
1614 ?SO=1 MAIN CLOCK ALARM? 

33 GONC Al225B (1554) NO 

PT=A 



146(1 
1461 
1 'J62 
1 4~~!. 
1464 
146"5 
146;S 
1 'J67 
1 46 ~~~ 
14;~9 

14?!) 
1471 
1412 

'" ... IN: 

'" 
:t< 

14::'7 
14 ',7)j 

, .. "l'j 

1 4{~ H 

1 481 
1 .~ 8,~ 
i ,I:; ;;: 
1 4 ~j:? 
148< 
1 '~'::5 
1 'I ~,i:': 
1 4:':;';'-
1 ,~ .. j ~~. 

i 'I .. :.::' 
1 4 ~1 {; 
1 4~1l; 
1 '~') 1 
1 ,~,,:,;~ 
1 .J 'j:3 

1494 
14'~::: 

1 'J '-} fJ 

149',' 
1 '1'~8 
1 'Jj;:; 
i 4q·? 
15'j: 

1 ~) () I 
1 5G~: 
150:-
, 50,l 

150,1 
1 5 O~: 
15 Ut:, 
j 5~1? 

1 5 (j~';' 

1 ~ G~7 
15 (,i; 

151 ,) 

151 n 
1 5 ~ 
.. r: ; 
t \o.a. 

1 51 ;~ 

1552 1530 
1 :;53 1740 
1554 AL225B 1530 
1555 ALM22':. 256 
1'556 250 
1557 1350 
1560 ALM227 460 
1561 70 
1562 350 
1 ':::63 1 14 
1564 1540 

ST=C 
RHI 
5T=(: 
AC EX 
WRALM 
ENALM 
tOI 
CON 
l"RSTS 
?54=1 
RTN C 

@70 

RESTORE STATUS 
C= ALAI<:N 
STORE ALARM 
ENABLE THE ALARN 

CLEAR ALL ALARMS EXCEPT 
TIMER, HH TIMER, ~ PUS 

CALLED FROM XYZALM? 
'(ES, DONE 

3-19-81 RSW 
HEXMODE, ALARM TEMPORARY STATUS SET UP (SO,S2,86 SPECIFICALLY) 
I'li 10: 3)= I:'OP'-( OF CO: to: 3:> AT ENTR'( FF.:OM ROMCHK 

1'565 
1'566 
15r::.7 
1570 
1571 
1 co 7'''j ,_I, c.. 

1573 
1574 
1575 
1 c:' "0' r 

,_I( b 

1~77 

1 E t) 0 
1 E,O 1 
1602 
1603 
161)4 
1 f. 05 
1606 
lE-07 
161 0 
1 Eo I t 
1 E. 1 2 

AlM230 

AlM232 

ENTRY ALM230 
134(1 DISOFF 
1414 ?S1=1 

23 GONC ALM232 ( 1571 ) 

1440 DISTOG 
1 GOSUB ENCPOO 
(I 

514 7S6=1 
247 GOC ALM270 ( 162 (I ) 

1314 ?S13=1 
1 GOlC RlIt~ 

:3 

D I SPlA',' OFF 
Tli f;:N [> I SPlA'( otn 

YES , DISPLAY ON 
ENABLE CHIP 0 , DISABLE PEP I PHEPAL=::, 

"'NA I t'lF~:AME : CN2 , @522 
IH ~ AS:;UNE: NOTHIHG 
OUT: C.X= (I 

lISES: C,X, t)~lD!) I PFAD Ot~ L '/ 
NO, D I SPLAY I t'IG ALA F:/,1 ~18C, ? 
YES , SET MESSA~E FLAG 
CAllED IH RUHNIHG pt::: OG F.: A t'1'~' 
PUT THE GOOSE'BACK It~ THE [ .. I S P L. A 'I' 

! ! !! ~IE:=;SAGE FLAG /'1U':.T BE CL EAPE[ ! I i 

"'MAINFRAME: eN1, @1702 
IN: CHIP (I ENABLED, HEXMO~E 

PC POSITIONED PROPERLY 
OUT: GOlONG TO NFPPU 

1614 ?SO=1 CAllED FROM lIGHT SLEEP? 
213 GONC RMRTOO (1622) NO 

1 GOSLIB TrlPSTS YES, PUT UP SOFTWARE :::;T~lTU~::, 

o 
114 ?S4=1 [>0 CLOCK DISPLAY? 

67 GOC ALM260 (1613) YES 
11'30 CST Ei< 

214 ?S5=1 HAS THE DISPLAY BEEN 
123 GONe RMRTOO (1622) NO 

1 GOlONG NFRC REFRESH THE DISPLAY 
,-, 
" "'MAINFRAME: CNO, 361 

IN: PERIPHERALS DISABLED 

1613 ALM260 540 ?lLD lOM BATTEF.:'/'? 
16 t.-:l 
1 E,15 
1616 
1617 
1 E,:::: ('I .:4 L rl~ 7' I) 

1621 

1 GOlC CLKOFF 
::3 

GO~;U8 ClKDSP 
o 
1 GO';U8 :=;Hl::;GF 
(I 

'lE:::: I fURtl OFF 

PUT UP CLOCK DISPLAY 

SET MESSAGE FLAG 

*1'1{:dt~FRI·HjE: CNO, (!llS7;:; 



151 :J 
1514 
1515 
15 It; 
1517 

NOMAS 
NOt MAn f 

f9Clplent agrees N~~c:urer SUpported 

IN & ASSUME: PERIPHERALS DISABLED 
OUT: MSG FLAG SET. SST 0 UP, 

o contact manUfacturer CHIP 0 ENABLED. C= REG 14 
USES: C. SO-S7 ONLY 

,.. IN: M(10:3)= COPY OF C( 10:3) AT ENTRY FROM ROMCHK 
,.. 

1521 
1522 ENTRY RI1RT 0 1 
152'~ EtHR<t I<I1RT02 
1524 1622 RMRTOO 1 GOSUB TMRSTS 
1524 1623 0 
152" 1 ;:.24 RMRTOl 1004 52= 0 CLEAR II P.lIt~ lABEL" 8IT 
152~ 1625 :':~lRl 02 1604 SO= 0 ClF::AF: II DS\III<NO II 8IT 
152/ H.26 1630 C=ST 
15;;:8 1627 1650 PT=B 
152'~ 1 ;:.30 450 IAiRSCR 
153(' 1 ';:.31 RONRTN 1140 5ETHEX 
1531 1,:.32 240 SEl P 
153:':-: 1 ;:33 1 GOSUB LDSSTO PUT LIP STATUS SET 0 
153;.: 1E.?4 0 
153? *MAIHFRr~ME : CH 1 • @1627 
1534 IN & ASSLlI'1E: NOTHING 
153~ OUT: SO-S7= STATU:; SET O. 
153-=· CHIP 0 ENABLED 
153. USES: C, S 0-S7 .. DA[:.D .' PFAD 
153~' ( NO PT .. +0 sue LEVELS) 
1539 1 E· 35 RMRTOS ;:.30 C=M 
1 ~j4 (t 1 ;:.36 GOlONG RMCK10 
154(1 1 E.37 2 

>I< 

C=REC 

~**************,..*******************************,..*************************** ,.. 
,.. ~EE? SLEEP WA~E UP WITH HO KEY DOWH 2-24-81 ,.. 
~**>I<~*"'**************"'**************************************************** ,.. 

:t< IF FIERE I S AN AL AF"(M: 
,.. - SETS I/O FLAG TO STAY AWAKE 
,.. - SETS DSWKNO BIT IN TIMER SOFTWARE STATUS 
,.. - SAVES USER FLAGS 8-11 I t~ SCRATCH REG B( 1 1 ) 
* - CLEARS USER FLAGS 8-11 
:t< 

155~ ENTR'( DSlo.lI<IW 
155': HAl) [l :::; '.~ I< I·j i) '530 ~1=C SAVE C IH ~1 
ISS;'; 1 E4 1 1 E.7 (I C=REGI~ 14 
1 <=~-, 

-.1-.1' 1642 356 Be E't " B= REG 14 
iSS':! 1 f.41 1 GO:3UB I N I HIR ItH T IALI ZE T Ii'lER IF NECE:3SPF'/ 
ISS":' 1644 0 
155=? 1645 1554 ALARM? 
15'; (. 1 ::.46 1 ~·33 GOHC ROMRTt~ ( 1631 ) RETIJRH TO RO~1CHI< 
1 5~:; I 1647 470 R[)SCR c-.- :30FHIARE STATUS 
156.:: 1r::50 1:'30 ST=C PUT UP ·;OFH.lARE STATU:; 
156 -; 16'51 161 (I SO= RE~tEMBEF: [! :=:i.tf Kt-l 0 
15:54 1 ~.52 1-:.30 (:=:3T 
1~6<"; 1 E·53 t·34 PT= 1 1 
1 5;; r 1 ';:.54 :3 02 C=B PT SAVE USER FLAGS 8-11 
156 :' 1 ~ 55 450 I.,IRS CP ( 1 1 = AUTO F.·U t~ FU~G ) 
1 5 t, ~~: 1 ~ co -. ,_'0 GOSUa L[~SSTO PUT UP STATUS SET (I 

1 4 



1568 1657 
156':! 
1570 

o 
*MAINFRAME: CN1, @1627 
IN & ASSUME: NOTHING 

1571 
1572 

OUT: SO-S7= STATUS SET 0, C= REG 14 
CHIP 0 ENABLED 

1573 
1574 
'575 H·60 
157F.> 1661 
1577 1662 
1578 ·1 t.63 
157') If.64 
158,-, 

1 01 0 
1630 

102 
1650 
1513 

S2= 
C=ST 
C=O 
REGN=C 
GOTO 

PT 
14 
RI'1RT 05 ( 1635) 

USES: C, SO-S7, DADD, PFAD 
(NO PT. +0 SUB LEVELS) 

SET 110 FLAG TO STAY AWAKE 

CLEAR USER FLAGS 8-11 

:~************~******************************************************* 
* PQ~ER OFF ENTRY POINT 3-19-81 RSW 
c********************************************************************* 
* 

158'-" EtHR'r' PWOFOO 
158~ 1 E 65 Plo.tOF 0 I) GOSUB INITMM INITIALIZE T II'IER IF t~ECE S:; A F.: '/ 
158r:, 1 E·66 0 
158"/ 1667 470 RD8CR C= TIMER SOFTIAtARE STATU:3 
15~;-:; 1670 1530 8T=C PUT UP SOFTWARE :3TATUS 
15b<) 1671 1004 S2= 0 CLEAR F~Ut~ LABEL BIT 
15St; 1672 1 E 04 50= 0 CLEAF.' "DSwKNO" 81T 
15'Jt 1673 1 GO:3UB EHLCD ENABLE DISPLAV, DISABLE F;Api 
1591 16;'4 0 
1592 1675 570 READEN READ ANNlINC I ATOR'; 
159:~ 1676 1 074 RCR 2 MOVE SHIFT AtmlltK I ATOR TO 
159<:1 1677 1 GOSLIB ENTMR ENABLE TIMER CHIP, DISABLE 
1594 1700 0 
15'3!5 1701 IE· 5 0 PT=B 
15')". 1702 ;>76 C=C+C S SHIFT AtmUNCIATOR SET') 
15':;'/ 1('03 143 GOt~C Pl~OF2 0 (1717) NO 
15'j;~ 171)4 1 (t S3= 1 YE:~ , SETTI NG TO CLOCK ~1IJ ['I E 
1599 1705 1 16 C=O 
t 6 fj (I 1706 1056 C=C+l ALARM HI 0, 01 SEC 
1601 1707 ::'50 1.11:; I tH lJR ITE ., :;TART an T I ME~' 0>: 

I 6 (i~~ 171 0 ;:>iJ.tO;-10 1630 C=5T 
160:J 1 71 1 450 lJRSCR 
160·1 1712 1704 CLR ST 
160~· CLEAP "R lIt~ LABEL" BIT 
1 6 Ol~ TURN [J I SPl A',' OFF AT E::< I T 
161j? I~OT LIGHT SLEEP lilA ~::E UP 
t 6 G~~. 1713 121 (I 87= 1 REMEMBER F l~tOFF 
; 6 £I ~1 1714 1304 S13= 0 CLEAF.' RUHNING FLAG 
161 I) 1 ? 15 1 GOLOt~G ALMt85 
t 611) 171 E. 2 
161 j 

161 ;! 1717 Plo.IOF20 1 14 '7'S4=1 DOING CLOO~ D I SPLA'y'? 
I 61 :J 1720 1703 GONe Pl\IOF 1 0 (1710) NO 
1614 1721 1 GOSlIB CLRALS Eli[) CLOCK MODE 
1614 1'122 0 
t 61 ~) 1('23 RMRTN 1 063 Goro ROMRTH ( 1631 ) 

I 61 t; 

'" 
~********************************************************************* ,.. WAt'~E UP FRO!'1 [)EEP SLEEP .: POLLED EVERY THIE) 3-4-:31 R~,i.tl 

.*"'**.*~*"'************************************************************* 

'" 16~~ 1724 DSWKON 530 M=C SAVE REG-C Hl 1'1 

CO: ~; ::-
PAt'1 



* 
'" RECLnIM THE TIMER I/O BUFFER 

* 162'; 1725 GOSUB SRHBFI SEARCH FOR TIMER BUFFER 
i 62t:=, 1726 0 
162"1 1727 23 GOTO TDSldK3 ( 1 731 ) (P+ 1 )FOUI-ID THE TIMER BUFFEP 
16~8 1730 1733 GO TO RMIHN ( 1723 ) (P+2) 
162"::) 
1631) 1731 TDStJK3 1334 PT= 13 
1631 1732 1220 LC 1 0 C= AA ... , 

163:-: 1733 1360 DATA=C RECLAIM TIMER I/O BUFFEF: 
1633 1734 1 GOSUB H1RSTS PUT UP SOFHIARE STATU:; 
j .---.. 
,b,j' 1"'-1:" l,j.J 0 
1634 1736 16 t 4· ?~;O= t FROM DSIAIKt-iO? 
163'. 1 ~'77 . '"'. 1E.47 Goe RMRTH ( 1723 ) '(ES, DON'T 8EEP 
163.c 1740 GO';UB CHKALI'1 LOOK FOR PAST DUE ALfIRN:; 
163~: 1741 0 
163;-'1742 1326 ? B#O x'~ ,.;:.> ANY PAST DUE ALAPMS? 
16J~: 1743 1 GSUBNC BEEP2 '(ES I BEEP TWICE 
1638 1744 0 
16:39 1745 1563 GO TO RMRTN ( 1723 ) 
i 64(1 
,.;4 , 1746 THRUN GOLONG TRUN 
16 .. ' 1747 2 
164:~ 1750 DPlWNi< GOLOt~G DSldKNO 
164~' 1751 2 
164?- FILLTO @1751 

* E NTW( POINT FOR PIL PRINTER TO PRI~H TIME 2. DATE. 3-3-;:: 1 F:'~,i,.i 

1< 

* THE TIMER CODE MUST ONLY USE: 
* A:B,C,G,M,N,R8(13:6J, P,Q, SO-S8, +3 SUB LEVELS 

* 
:f< IN: NOTHING 

* 1651 17~2 GOSUB IGDHMS INITIALIZE; GET DAYS,HOURS,MIN,SEC 
1651 1753 0 
165? 1754 1 GO:3UB DSPTMD 
165.~ 1755 0 

* ! ~ MUST BE IN HE~:MO[>E AT THIS POINT !!!!!!!!!! 
1';5.:; 17S6 561 CON @5E.1 
165": 1757 6 7 ") • c.. CON @672 
165~ 1760 PldROFF GOLONG PWOFOO 
165'; 1761 ? 
165? 1762 LSI~KUP 1 GOLONG LSM~~OO 

1657 1763 .j 
c.. 

* FILLTO @1763 

* * COMMUNICATION ENTRY LOCATION & CHECKSUM 

* 1 66·~ 1764 0 NOP 
1664 1765 1613 (OOTO Ti'1RLH~ ( 1746 ) 
166~ 1766 1623 GO TO DPI,/KNI< (175(r) 
166-, 1767 1713 COTO PlJROFF ( 1760 ) 
I 66~' 1770 1723 GOTO LSl·/KUP ( 1762 ) 
1 66·c~ 1 i'"( 1 1"333 GOTO DSlIlKON ( 1 7~4 :> 

166'-.' 1;'72 (I rWP 
16?U I""''''''' r • -.I 3 CON @3 
1671 1774 61 CON @61 
l-c."(2 1('75 15 COtl @15 

GOLONG TO 67134 TO PRINT 
THE DISPLAY (PIL PRINTEF 8NLY1!) 

PAUSE LOOP 
~1A I N RUtm I t~G LOOF 
MI<UP FROM [)EEP :':;LEEP I .•. I/HO VE'I' 
POIMER OFF ENTRY LOCAT I Clt·1 
I/O SERVICE ErHR'J' LOCAT I Or-i 
DEEP :3LEEP STARTUP EHTF:'-!' LOCATIOH 
COL[, STAfH EtHR'( LOCAT IOt~ 
C 
1 
M 



it.;;] 1776 
i674 
1675 1777 
1676 

ERRORS : 0 

24 cot-! 

o HOP 
END 

@0024 T (TM-1C) 
BITS 9&8= 00 MEANS 1 CHIP 
10 BIT CHECKSUM 



S'(MBOI. TABLE 

AL22S~ 1554 1551 
AL/'t 0 iJ (: 732 
ALM032 751 742 
ALM033 75'-:, 752 
ALM045 1066 
ALM04'? 1 1 0 I 1121 
ALMOSO 1 1 07 1076 
ALM (j'5:~ 1 123 1 113 
ALMuS'S 1144 1230 
ALM 66:' 1 1 4 t. 1 131 1127 1124 1122 1 117 
ALMI)6~~ 1162 1154 
ALM (17 fj 1175 1170 1166 
ALMOSt:· 1211 1203 
AU1116 122l 1 135 
ALM I ?''S 1235 
ALti1 i- (I 144:-: 1366 1361 
ALM 1 ;:. f:) 144~ 1454 1432 
AU116') 1447 141) 1 
ALMI7fj 1 45~' 1442 
ALMI8'5 147;-
A L/'12 I~ ,:: 1503 1541 1534 1444 
A Ul 2: I I) 1 50(: 1502 1457 
ALM'21 !) 1512 151) 1 
ALN22u 1515 1505 1461 
AL/'122:::. 1 54~: 1536 1'532 
ALM22':5 154':: 1530 151 1 
AL1'122F-:. 155': 1545 
AlM22'l 156 Ii 
ALI'! .231) 1565 
AU123::: 1571 1567 
ALM2': rf 1613 1605 
ALM271j 1620 ,- 1574 
ALMHOi.i 1470 
8EEP2 176 
8EE?2K 17;-
BEEPK ...... , -, ,- .~ 

BEEF'KP 207 
8EEPN< 22'7, 

8EF'~IO 203 205 
SFPf 161 
8EP~< I)~ 21 1 206 
8EF'<IO 21 :~ 220 
8EP;(20 21? 214 
BEPK~8 225 221 
8EP;CH' 22/ 235 
8EPK4 (1 234 231 
8EPK50 23~, 233 216 
CLK(;'SP 46~~ 
ClRi710 4'53 451 
CLRFLG 44~, 

C';TRTN 26(1 254 
D PIAIKN:< 175e 1766 
DSPA10 t ',7--.::., , 1255 
[)SP~f5 1 3 o:~ 1301 
L)SP:.l20 1 31 I) 1302 1276 
DS?.::!;?! 131 ] 1314 



DSPA:?'5 1 32'~ 1356 1352 
DSPA~H' 132';;' 1332 
DSF'R4 (. 1344 1347 1337 
OSPAbl) 1357 1354 
DS?A8t; 1 36~' 1330 
DS?A8t 1370 1424 1345 
DSPA8'5 1414 1 41 0 
DSPA'::r~ 1423 1426 
DSPA9"? 1427 1450 1405 
DSPTIH 6E. 
DSPH15 71 65 
I)SPTl'ID 6 ,"' ~ 
[>SPTi'lF 70 
DSTMbA 61) 

DSI.JEE:< 11 5 
I) S!.\ID~4 1 51 
DSl~;'~30 153 157 
DSI.JI<."·O 1 64 (l 
[J S l~ i< cr·! 1724 1771 
FTIME 476 
G~lL 3 O~: 77-'- 775 
G~lL'31 0 i 013 t 01 0 
G~1l_32fj t 01., t 012 
C .. )L32';' 1 024 1044 773 
GRL83 t' 1 026 1 034 
G~lL84 (. 1 03: 1 027 
G~ILS5(' t 053 1 061 
GI-IL8::;-':: 1 062 1 057 
GTAlB:... 7E.e: 
HWSTS 25'j 
I t'lF' \,2 371 373 
INP\'3 3 7 ? . '- 376 370 
LSI.J;<;) I) 57;';: 
L S lJ:< (II 57.-'; 532 
l. 51.M (\~~ .; O~· 
L SI.J:'~ I 0 612 605 
L SI.~;~ l~) 625 622 
I.. 3 l.):(:-: n 654 703 
I.. SlJ :<2'i 671 665 657 
l.SW:<;:B 70~ 661 
I.. SlJ;C3 (, 70? 670 
I..st.J:<sa 71 1 637 635 633 
L.swt(~(! 713 704 
L.SlJKE5 714 624 
i.. StJK(;~' 715 71 0 
L. Shl ~:E . .1 70·1 61 1 
LSW;<r 0 721 642 
l. SlJk~ 0 7'~'~ Co. ~I 

LSWl<8'5 72'5 676 674 
LSWX';" (; 730 
I.. SI.JJ<U? 176;" 1770 
M30t- (l 

tJ,l>fWS 1 i 

trn ~'L;" 14?~ 

;:. '-'.1 0;= (; :) 166'5 
p \. .. 1 CJ;= I Ij 17 i t) 1720 
::: 1,IU:=;~ IJ 1 7 1 ~. 1703 
r'WP(.F F: 1 ;"6(' j 767 
?NF:;.~ !l 162~ 161 (I 1 to 0 1 
j;: MF: r 0 I 16~:::4 



~:MRTf.;;: 1625 
RMRfC:-) 163'5 1664 
RI'1RHI 1723 1745 1737 1730 
ROM'(TU 163' 1723 1646 
STtjP~jJ 345 
SUM3D'5 351 
T1~H2G 305 312 
T 1 ~'H25 307 304 301 275 
T 1 2H:~ (I 311 273 
T12H4(J 314 31 0 306 
T=T+TP 321 
TDSt.tK3 1731 1727 
TIi'lt·, 474 
TMR'3T 253 
TMR'3 T;) 244 
1MRlIH 1 ;'4t. 1765 
TO 1 ~~H 262 
HW!'-, 531 
TRU,,; t I,) 53~ 603 
HW !n 0: 554 551 
HWi14 il 56"~ 536 534 
TRl't~5 f' 56"3 555 
TRl'N55 56'::, 553 
TRUr.;61~ 5 ~"' b. 562 
;_:tmC'p.l 2 ;;' 
UNNC'R.2 ;;n 
IJt~NCRi'l 25 
1_: Nt~C'RX 20 
fj ~w 1-<1'14· 3;' 41 
UNORI'!6 4(1 36 
:-<~. (I ~1 

oJ • 

::~21)(~ 46 
:-<20Q8 4'"} 

~. 



ENTRY TABLE 

ALH116 122}' 
ALMI~5 1235 
ALt1185 147:' 
ALM2 0 I) 1 5 o:~ 
ALM230 1565 
ALMt-IOi./ 1470 
BEE?2 176 
8EE?2K 1 7:' 
E:EEPK 2~'-' .::.:.: 

8EO'KP 20;' 
8EEPN:< 223 
i3EF'1 f 6 i 
CL.I<OSP 462 
CI..RFLG 44~. 

D~;PT II'1 66 
DSPHID 6;:;: 
DSPTi'1P 70 
D'; HID;::" 61) 
DSI.~EE:( 1 1 ~ 
DSI.~nJ. 151 
D S I.Jr.,,: 0 164 (J 
FTII1E 476 
GT~lBI. 76'5 
;·jt.tISTS 25-:' 
LStJ:< I) I) 572 
LSlJ:<P& 723 
LSlJl<S (; 730 
M.3 Of 0 
NDflYS 1 1 
i~:': T.~LM 147!-j 
PWO:=OO 1665 
R~lRT 0 I 1624 
P~1RTG2 1625 
STOPSlJ 34~; 

';UI'13D5 351 
T=T+TP 321 
TH'IE .... , 474 
ntR':>T 253 
H1F::; TS 244 
TO t;~H 26:';: 
TRUS 531 
UNNCORt 2~' 
UHtWR;' 23 
UNNCR;'l 2'5 
iJ t~tH]R'''' 20 
;'<20 51 
~<:2 O(~ 4~. 

:'~2 OQ8 4":.' ~. 



E::<TEF\UAl REFE'REHCES 

A-OHMS 60 
A-j)HM~ 61 
ACK(.UI 1164 1455 
ACKfJU1 1165 1456 
AlM116 1024 
AlM116 1025 
AU11?5 763 
AlM' 3':- 764 
ALt1185 74i' 1715 
ALt11 ;:,") 75:(0 1716 
AlM:? O!J 1 144 1452 
HUi2::!:1 1145 1453 
plMc?31! 754 1445 
AlI't23li 755 1446 
ALt!SST 1 5 o:~ 
AlMS:;-r 1504 
~iHHOUT 46 (I 

ANNOUT 461 
AXE':;) 1225 
AXEl:;> 1226 
8EE?2 114:;: 1247 1743 
BEE?2 1143 1250 1~44 

8EE:->2K 1341 
8EEP2K 134~~ 

8FPI 1'77 207 ~23 

SEPI 200 210 224 
CHECK:=< 20 
CHECK:>< 21 
CH"~(flM 1740 
CHU.Ul 1741 
CLkOSi-' 64~: 1616 
CLI<(.lSP 64~ 1617 
CLKOF j= 701) 1614 
CLKOFF 701 1615 
ClLCO~ 72 556 1256 
CLLCO::: 7:.) 557 1257 
CLRnLO 72"3 
CI..P.ffLO 724 
CI .. R~·fLlJ 56? 1147 
CI..RmJ) 56·:; t 15 I) 
CLRfllS 1364 1721 
CLRnL3 136"5 1722 
CLRFLG 1176 1243 
CLRFLG 1 17;' t 244 
DECI'tPL 120? 
DECMPL 1210 
DSA2ND 1416 
DSA2ND 1417 
DS~N~H' 1"'7~ Co' , 1 41 t 
DSHNS(' 130 ;~! 1412 
DSPDT 11 :) 
DSP:>T 1 t 4 
r)SPT 1M 46"5 
DSPTIM 46;;:· 
DSPTM 1 0 , 
DSPTM 1 O~~ 



DSPTND 470 
[)gPTMD 4"" , I 

I)SlN[)~ 1 3 o:~ 
[>Sll1[);::' 1304 
DSl4EI<A 122 
DSI~E"A 12:3 
DSt~Kt~O 1750 
DStJKNO 1751 
Et~C?t)O 164 
E t~c:;) i) J) 165 
EHLCD 1 05 
EHLCD t 06 
ENTMR 25',:' 
ENTMR 25r: 
[NH1RS 71 ~ 

[f~H1W:, 712 
F1IME 1 52~j 
F1 H1E 152-:' 
GI)H!'lS 46? 
r:fJHMS 4 '""1 

fj "-

GEHD<P 1 13€ 
G:::TM)<f' 1 13;: 
GTAlBL 1542 
GTALBL 1543 
Hi.!ISTS 54~, 

HltlS1 S 54,' 
I 1)'./04 41? 
ID'.l[),:f 420 
IGCHM':: 175..2 
I GOHM~, 1753 
INTTMi 576 
INITI'1I 57;' 
I N I TM r'1 166"5 
INJTMfl 166':· 
ItH nm 34~; 

I N I Ti'l~ 346 
U):~,:: T I) 44t. 
LD::,:TO 44£' 
L 51,J;< I:' :) 1762 
I.. S tJ .( I~. :3 1 7 ~"' ,0., 

LStJ:<~ I) 61t; 
LShl:<~;(i 61? 
LStJ:-::9G 57 ti 
I..StJ:<~~ t) 571 
11:: SSL 1260 
rl:: ::. ~ L 1261 
rlEWi'l, X 1 51 :s 
tlEldi1 • X 1514 
rtF k'::' 161 . , 
t~F R ':; 1612 
NOR,"! 14 
t~ OR:'I 15 
PWO:':' 0 0 1761) 
PWO;= (I (I 1761 
:;;'MC< , I) 163tr: 
::::I'1C< 1(' 163;· 
;-;:'Mfi~fOI 60:; 
r:MRfOI 611j 
,-;;MF:r(I~.~ i t OS 
;-;: I'1P r (,~~ i 1 01: 

1754 
1755 

1 1 51 
1 1 5:::: 
1673 
1674 

32;::. 
327 

1231 
1232 

1470 
1471 
1200 
1201 

1571 
1572 

474 
475 

1643 
1644 
1633 
1634 

574 721 735 1506 1523 1677 
575 722 736 1507 1524 1700 

1656 
1657 



RSTkB 1315 
RSTKB 1 31 t; 
R~3n~Bf 141-1 1427 
F:~; TklH 1415 1430 
RSTSQ 45'::· 
R~;TSQ 457 
RT ,ILBL 1 064 
RT ,ILBL 1 06 ':~ 
RTt~F+2 3-; r_ 

RTNP+~ 33 
RUN 1222 1576 
RUN 122:~ 1577 
~3I)HMS( 66~ 
SI)HMS( 66? 
~.RHEF I 1725 
':.RHEF 1 1726 
~;RHBlii= 14 (';' 
~;.RHBUf 150;) 
SH1SG;= 1620 
S Ti'ISGF 1621 
TIi'tE+1 1 1 0 I 1171 
TH1E-l 1 1 02 1172 
T MR:; T~) 64~i 1067 1362 1602 1622 1734 
1I'IR:; n~ 64~. 1070 1363 1603 1623 1735 
TRW .. 174':-
TRU:-': 1747 

End .), VASM assembly 
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