
HP YASM Listings 

Contained 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 opening this package, the user accepts that this informa­
tion is supplied as is, and understands that all documentation is 

strictly Not Manufacturer ~upported (NOMAS). Hewlett-Packard 

bea rs no respons i bil ity for support or correctness of thi s docu­
mentation, and use of the information contained within is at the 

users ri sk. 

Any questions regarding the enc10sed 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 th~ actions of each of our 

members can PPC continue to support our members by providing such 

services as NOMAS listings. 



NOMAS 
V AS i""' ROM ASSEMBLY REV. 6/81A 

NOt MAnufacturer Supported 
recipient agrees NOT to contact manufactu ... , 

OPTIONS: L C S 

2 FILE SCAP18 
3 0 31 CON 2S AD ..... ANCED PROGRAMt1IHG ROM ID 
4 1 60 CON 48 # OF FUNCTIONS 
5 2 0 DEFR4K APHEAD ROM HEADER - "ADVANCED 1 'x' II 

5 3 0 
6 4 0 DEFR4K ALENG ALPHA LEHGTH 
6 5 0 
7 6 0 DEFR4K AtWM ALPHA FORMATTED t·1U~18EP 
7 7 0 
8 1 (I (I DEFR4K APPCHR APPEND ALPHA TO CU~:RHH RECOF:[: 
8 1 1 (I 

9 12 0 DEFR4K APPREC APPE'~D ALPH':l TO HID OF FILE 
9 13 0 

1 I) 14 (I DEFR4K APCLRC ALPHA RECALL RECORD 
t 0 15 0 
1 1 16 0 DEFR4K AROTAT ALPHA ROTATE 
1 1 1 7 (I 
1 ') c. 20 (I (lEFR4K ATOX SHIFl LEF1MQSl ALPHA CHAF: 10 :., .. .... 
j =' 21 0 
f ~ . ,~ 22 0 DEFR4K CLRFL CLEAR FILE 
13 23 (I 

14 24 0 DEFR4K CLKE't'S CLEAR ALL KE'f' ASS 1 GNMEtn~: 
1 4 25 (I 

1 ~j 26 0 DEFR4K CRFLAS C~'EATE AN ASCII FILE 
15 27 0 
16 30 0 DEFR4K CRFLD CF:EATE A DATA FILE 
tt) 31 (t 

1 ~; 32 (l DEFR4K DELCHR DELETE CHAP. E'" . , , . ,' . 
I? 33 0 
IH 34 0 DEFR4K DELREC DELETE REC.ORD 
13 35 0 
t 9 36 0 DEFR41< £toW I P E::.;1. MEM D I RECTOR'/ 
1 q 37 (I 

20 40 0 DEFR4K FLSIZE A~3K FILE SIZE 
2(; 41 (I 

~~ 1 42 I) DEFR4K GETAS GET ASCII FILE FRO!'l "1~1:=, ::: .. t1 E: n 
~~ 1 43 0 
,~, .-, 44 (I [)EFR41< GEn:E't GET KEY .: . .:.. 
...... 45 0 .:...:-

;:;:3 46 (I DEFR4K GETP GET PROGRArl 
21 47 (I 

~:4 5(1 0 DEFR41< GETR GET REGl ~;TEF:S 
;:4 51 (I 

.2'5 52 (I [JEFR41< GETREC GET RECOF;[) FPOI'1 TE>:T FILE 
25 53 Ii 
~~~, 54 (I DEFR41< GETR~< GET PEG I ::;TE~:~=. 8'1' " ..... , 

;:E. C"C" 
_1._1 (I 

2/ 56 (I OEFR4K GET SUB GET ~;U8R OUT I t~E 
2'7 57 0 
.-::. >;: 60 0 DEFR4f( GET>;~'; GET A RE'~I~;TEF FPOr'1 A PEG FILE T :.~j 
.,.::j t.1 (I 

;._ ':'J 62 0 DEFR4K I tlSCHF.: Itj:;ERT CHAP 
~ . .':J 63 0 
:~ 1.1 64 (I DEFF:4V It-lSPEC Itj :;EPT PECOPD 
~~ (I .-c-

0,.' 0 



:q 66 0 DEFR4K PASN PROGRAMMABLE ASSIGN 
:n 67 0 
:;2 70 0 DEFR4K PCLPS PROGRAMMABLE CLEAR PROGRAI'lS 
~32 71 0 
33 72 0 DEFR4K POSA POSITION ALPHA -- 73 (I . .!I.:, 

34 74 (I DEFR4K POSFL POSITION FILE 
34 75 0 
'3~ 76 0 DEFR4K PSI2E PROGRAMMABLE SIZE 
35 77 0 
3;: 1 00 0 DEFR4K PURFL PURGE A FILE IN EXT,MEM 
36 1 01 0 
:31 1 02 0 DEFR4K RCLFLG RECALL FLAGS 
~( 103 0 
:?8 1 04 0 DEFR4K RClPT RECALL POItnER 
:.!:: 1 05 (I 
....... 1 06 0 OEFR4K RCLPTA RECAl.L POINTER BY ALPHA NAI'1E 0,.. .~ 

:~.~ 1 07 0 
,HI 1 1 (I 0 DEFR4K REGMOV REGISTERS MOVE 
4 (I ill (I 

·l1 1 12 0 DEFR4K REGSWP REGISTER!3 SWAP 
41 1 13 (I 

42 1 14 0 DEFR4K SAVEAS SAVE ASC [I FILE TO MASS. MEN 
4~' .::. 1 1 5 0 
43 1 t 6 (I DEFR4K SAVEP SAVE PROGRAM 
4":' ~. 1 17 0 
44 120 0 DEFR4K SAVER SAVE ALL REGISTERS 
44 f 21 (I 

45 1"'-; 
" 0 DEFR4K SAVERX SAVE REGISTERS 8'-1 ~< 

45 123 (I 

4t. 124 0 DEFR4K SAVEX SAVE X REGISTER TO A ~:EG FIL.E 
4< .... 125 0 
47 126 0 DEFR4K SEKPT SEEK POltHER 
47 1 ':;''7 _. 0 
4 -:' ~. ~ 30 (r DEFR4K SEKPTA SEEK POItHER 8'''' ALPHA FILE iiAr'1E 
4 1J 

'-' 1 31 (I 

q,? 132 (I DEFR4K SIZE? AS~: CIJRREtH SIZE OF THE i'lACH I tlE 
49 133 0 
r.1) , ... 134 0 DEFR4K STOFLG RESTORE FLAG::. 
Eo: .-, 

" '. 135 (I 

51 136 (I DEFR4K X<>F ~< E~~CHANGE InTH FLAG (1-( 

~) 1 137 (I 

~.~ 140 (I DEFR4K ~nOA ~< APPEHD TO ALPHA REGI :::TEP 
52 141 0 
C,? 
-' "-' 142 0 COli (I 
t. 0 

.. 143 (I COI·j (I .. :"1 

:1' 

*' 
C'''" 
"_f ( 144 203 COt~ ~203 C 
58 145 61 C (rti ~61 1 
5'3 146 40 COt-! ~4 0 
~: (, 147 16 C Ot·j @16 t·~ 

61 150 3 CON @O3 C 
-f. ~:: 1 5 , 6 C Crti @O6 F 
.:. -~~ 152 40 COI·1 @4 (I 

t.:,; 153 24 COI~ @24 T 
,::" 154 30 CON @30 " (', 
.. 1 c:; e: 5 COIl @os E " " ....,...., 

6 ~.:" 156 55 COl·! c£l55 
:: f:~ APHfAC' EtHR';' APHEAC> 



"" CLk~YS - CLEAR ALL KEY ASSIG~MENT 
.",,******************************************************************** 
* 

74 ENTRY CLKEYS 
:-I< 

~'f~ 157 223 CON @223 S 
-,"''7 160 31 CON @31 Y , , 
~." ft 161 5 CON @O5 E 
·.'9 162 13 CON @13 K 
GO 163 14 CON @14 L 
Bt 164 3 CON @O3 C 
:S .:: 165 CLKE"Y::; 1770 C=REGN 15 CLEAR BIT MAP FIR:=;T 
.;.'., 
'-' " 166 136 C=O S 
f:4 167 132 C=o M 
8'5 170 17"50 REGt~=C 15 LEAVES LINE NUMBER ALOI~E 
~\6 1 71 1250 REGN=C 1 0 DOESN'T LEAVE SCRATCH CLEAR 
8"1 172 1570 C=REGN 13 GET FIHAL END ADDR 
::: :~: 1""'-' • oJ 346 BC EX X AtW SAVE It~ B.X 
~;; ';'t 174 460 LDI 
~i e 175 300 COH2 12 0 {)GC{J V. 

91 176 406 A=C X ~L X= BOTTN1 MEMORY AD[)R 
9,"2 177 CU~f 0 1446 ? A<B X REACHED FINAL END YET ? 
';,:~ 200 143 GOtK CLK20 ( 214 ) 'r'ES, DONE 
94 201 246 C=A X Ao[ S&K 
~4 202 406 A-=- C. ~ R.x. 
'.:.J'.,;,' 203 1160 DADD=C , .J 

36 204 70 C=DATA K€;l'.",- 't:.h\f..... 

':."i'? 205 1076 C=C+1 S IS THIS A KEY REG ? 
"""0 206 63 GONC CLK20 ( 214 ) HO, CLEARED THEN ALL 
':'-9 207 1 16 C=J 1d f1l-i-

I (;;J 210 1176 C=(:-l S f~ CLEAR THE KEY ASSIGNMEtH Hl F.:EG 
I (I I 211 1360 DATA=C 
1 02 212 546 A=A+l X 
t ('3 LEGAL 
1 (!.~ 213 1643 GO TO CLK10 ( 177 ) 
t (' !~. 214 CLI<20 1 GOSU8 GTFEND NOld CLEAR ALL THE lISER F'F.:CG A:~; :=~ I Ct·! t'~E t 
1 (.~~ 215 (I 

! (0 t= 216 1 074 RCR 2 
to? 217 CU~30 1 (.0:':; UB UP L I t,tK 
to? 220 0 
1 C· {~ ~?21 107t, C=(:+1 r· 

.0 ALPHA LABEL ? 
1 V~ 222 173 GOHC 'CLK40 ( 241 ) HO, IT IS AN END 
1 1 I) 223 160 t~ :.C SAVE THE L I t~f···: IH t~ 

11 ; 224 256 C=A 1..1 

1 1 , 225 416 
1 1 ;! 226 530 1'1=(: S~WE THE AD(JF; H1 1'1 
t 1 :~ 227 1 GOSU8 I~KAD2 GET 3 F~ [:. B'iTE (iF THE CHA I I,! 
t 1 ] 230 (I 

114 231 1 GOSUB INCADA 
1 1 ,~ 232 (I 

t 1:'0 233 1 (16 C=(I }< 
1 1 t) 234 1 COSUB PT8','TA ZERO THE i<E'l CODE 
lIt:, '-'7t:" ,:::....J __ • (I 

j 1 ~' 236 630 C =ri 
1 1 ~{ '-~"7 '":'t 41E. A=( ~'_' J 

1 1 (j :;::4 I} 260 C=t~ 
12 t, 241 ClY40 134':- .::. C#O ~< RE~:=. HEEJ CHC, I ti [tlf) 

121 ~~42 1':",57 (;0(: CLV30 < 21 (' ) t~o ';ET 



of< 

of< 

1~2 243 
1 ~:] 244 
1 ~:] 245 

1160 DADD=C 
1 GOLONG PKIOAS 
2 

EHABLE CHIP 0.; 

*********************************************************************** 
* PSIZE - PROGRAMMABLE SIZE FUNCTION * 
... THE SIZE IS TAKEN FROM THE X REGISTER ... 
~********************************************************************** 

* 

* 

of< 

131 

133 246 
134 247 
1!-5 250 
13( 251 
1.3 ;' 
1 ?oS 
13=3 
139 
t 4 (I 

141 
14~~ 

143 
144 
1.:1S 
t4~ 

147 
142 
149 
1~' 0 
151 
152 
1'53 
153 
154 
155 
1!3tS 
157 
1'52 
1~~ 

252 
253 PSIZE 
254 
255 
256 
257 
260 
261 
262 
263 
264 
265 
266 
267 
270 
27; 
272 
273 
274 
275 
276 
277 
300 
301 
302 

ENTRY PSI2E 

205 COH 
32 CON 
t 1 CON 
23 C(lt~ 

@205 
@32 
Ii 1 1 
@23 

20 CON @20 
1 GOSUS GOSUS 
o 
o XDEF X<999 

160 t~=C 

1370 C=REGH 11 
1150 REGH-C 9 
1070 C=REGH 8 

134 PT= 4 
130 G=C 

34 PT= 3 
416 A=C lJ 

1470 C=REGH 12 
252 AC EX WPT 

1050 REGH=C 8 
260 C=N 

11 04 89= 0 
1 GOS1I8 SIZSUB 
o 

E 
Z 
I 
s 
P 
GET IHT( X) 

SAVE USER RTN STACK IN REG.9&8 

SAVE REG.8CS:41 IN G 

TRY TO DO THE HEW SIZE 

1070 C=REGN 8 RESTORE PART OF REG.S FI~ST 

134 PT= 4 
330 CG EX 

1050 REGH=C 8 
1114 ?S9=1 ENOUGH ROOM TO DO THE NEW SIZE 

253 GONC PSIZ1~ ( 327) YES 

161 EHTRY NORMEX 
1~~ 303 NORMEX 1 COSUB LDSSTO 
162 304 0 
1~1 305 1314 ?S13=t RU Nt~ I NG .-:;. 
1£4 306 
1':'5 307 
1 .::::. 31 0 
1':(; 311 

I (.: I.~ 

1 j~ (~ 
1 i;;. .~ 
1 7 fj 
1 71 
1 .? 2 
1 ,'j 
1 (,t 
1 ?Cj 

312 NORM 
313 
314 
315 
316 
317 
320 
321 

47 GOC NORM (312) YES 
1 14 ?S4=1 SST? 

1 GOLNC PACKE NO, PACK AND ::;AY "T~:'''' AGAIW; 
2 

EHTRV t~OPM 
1 C.03U8 COSU83 
o 
o ::<DEF APER~lG 

1 Eo COt~ tjf 16 
17 CON @17 
40 CON 1~40 

22 CON tjf22 
1 7 C Ot~ tjf 1 7 

SA'r' II HO ROet'l" 

t~ 

o 

R 
(I 



176 322 17 CON @17 0 
177 323 1015 CON @1015 M 
1'18 324 1 GOSUB GOL3 
17& 325 0 
179 326 0 XDEF APEREX 

... lJHE~4 RETURN FROM "~IZS1I8", 1'1.>: HAS THE THE DISPLACEMENT BETWEEN THE 

... OLD ;iND NEttl SIZE IN 8 I NAR'J' . tWl~ WE WILL PUT THE OLD RTN STAO~ BACK 

... FIRST, AND THEN UPDATE IT ONE AT A TIME. WE WILL ROTATE THE RTN STAO: 

... TO THE RIGHT ONE BY ONE AND ADD THE DISPLACEMENT TO IT IF IT IS A 
>t- RAM ~ODRESS. 
... 

1 ~~6 327 PSI210 1170 C=REGN 9 UP{)ATE AHO RESTORE PTN STACI< 
1&1 330 1350 REGH=C 1 1 
1 ::':;:: 331 1470 C=REGN 12 
139 332 416 A=C W 
19 (i 333 1 070 C=REGN 8 
19 t 334 ,330 CG EX RESTORE PAF.:T OF THE ADDP FPCrl c, 
1 -:j2 335 34 PT= 3 
1 ':',', 

~ ._6 :::36 252 AC EX WPT PC ALREAD'I lIPOATED 8"(' "::: I Z:::UE:" 
194 337 1450 REGN=C 12 
195 340 340 SEL Q 
19':- 341 1234 PT= 7 
19~? 342 240 SEL P 
198 343 PSI220 34 PT= 3 
1 ':;q 344 1470 C=REGN 12 
2C!fi 345 416 A=C W ROTATE THE RTN STACK Atm 
20 I 346 1370 C=REGH 1 1 UPDATE ONE AT A TIME 
20~ 347 252 AC E~c' .. WPT 
2 C: .. 350 174 RCR 4 
204 351 1350 REGH=C 11 
2('5 352 256 AC E" " lei 
2~)t 353 174 RCR 4 
20? 354 1450 REGH=C 12 
2 o:~. 355 41 E. A=C W 
2 C~; 356 341,,1 SEL Q 
210 357 1724 DEC Pl 
21 i 360 1624 ? PT= 0 ALL DOt4E ? 
21 ~~ 361 1540 RTN C YES 
21 :~ 362 240 SEL P 
214 363 1 J52 ? CIO leIPT RTN AOOR ZERO ? 
2n) 364 1573 GOt~C PSIZ20 ( 343 ) YES, CO~lT I HUE TO NE;<T Clt,lE 
21 t; 365 1342 ? CIO PT A ROM ADDRE:::::: ? 
2 , ~, 1f.6 1~57 GOC P:::I220 < 343 ) YES, C.'CtH 'T TOUCH IT 
21a .367 -:,30 C=1'1 GET THE D I SPLACEMEtH 
219 370 ~ 06 A=A+C X A()[l IT 
22f. 371 256 AC E" ,'\ ld 
221 372 14~O REGN=(. 12 DOt~E I.J I TH Ctt~E RTN AN'P 
").~ -
c.....:..~ 373 1503 GOTO PSIZ20 ( 343 ) 

:+: 

'i< 

* PASN - PROGRAMMABLE ASSIGN FUNCTION 
., :HE FUW:Ilm~ OR "F;OGF:Htl IS TAf:'EN FF:ON ALPHA REGISTER, THE KE'I' :f: 

* :ODE IS TAKEN FROM X REGISTER. THE KEY CODE IS THE SAME AS THEY * 
* 1.II:..l. :3E'= hlHEt'j E~<:::CUTIt~G THE "ASN" FUNCTrOt~. PO::.ITh'E tKI~18F.R FOR:+: 

_NSHIF1EO KEY, NEGATIVE NUMBER FOR THE SHIFTED KEY. 

-, -; -; 
&---' .' 



.,7&;-
":"'- .' 374 216 CON (;216 H 
2:!r ... 375 23 CON @23 S 
")~~ .... ~{ 376 1 CON @01 A 
2-1 .... 

..., 'J 37( 20 COti @20 p 

239 400 PASH 1 GOSUB COSUBI GET FCH..-'PRQG Nt:tME 
23'1 401 0 
24 (I 402 0 XDEF CTPRt~A 
241 403 630 C=M 
242 404 1150 REGN=C 9 SAVE NAME IN REG,9 
242: 405 .370 C=REGN 3 
244 406 1366 ? CiO XS X < 1 ? 
24::; 407 163 GONe PASH10 < 425 ) NO 
2·H, 410 PASHER 1 GOSLIB GOSUB3 SAY "KEY ':ODE ERR" 
2·H. 41 1 0 
247 412 0 ~<DEF APERMG 
24~: 413 13 CON @13 I< 
249 414 5 CON @05 E 
250 415 31 CON @31 'r' 
251 416 3 CON @03 C 
25::: 417 17 CON @17 0 
253 420 4 CON @O4 D 
254 421 1005 CON @1005 E 
255 422 1 GOSUB GOl3 
255 4'")7 c;...., 0 
256 424 0 XDEF DISERR 
2 c '-' ..,J,- 425 PASH10 416 A=C Id 
258 426 1146 C=C-l X X < 1 0 .? 
20:: ... .... . ' 427 1617 Goe PASHER ( 410) YES , KEY ':ODE ERR 
2':.0 430 1146 C::.:C-l X X > 9'~ _ J ? 
261 431 1573 GONC PASHER ( 410) YES , KEY CODE ERR 
26~! 432 674 RCR 1 1 C[1]= ROW i , C[Ol= COl.UNH # 
2E1 433 406 A=C X 
264 434 1634 PT= 0 
26~ 435 1342 ? CiO PT COlU~1H i = 0 ? 
2£:. .:. 436 1523 GONC PASHER ( 410) YES, KEY O:::O(IE ERR 
267 437 460 LDI 
26!-~ 440 220 COH2 '3 0 
2£. ':J 441 1434 PT= 1 
270 442 1402 ? A(C PT ROllI i /-,- 8 ? 
.") '7 • ·143 1453 GOt~C PASHER ( 410) NO , SA'r' "KEY (O[)E ERR" ..... • 
2"'::-I ,_ 444 460 LOt 
27'~j 445 61 CON2 3 DON'T ALLOI ... I SHIFT kE'y' 
274 446 1552 ?AiC IJPT 
.'")~C· 

"" ... J 447 1413 GCrt~C PASHER ( 4 t (t ) SAY "KEYCODE ERR" 
276 450 PASN12 460 UJI ..,.- - 451 1 06 COtJ2 4 6 c. ; , 
27:3 452 1402 ? A(C PT ROW 1-3 ? 
2~9 453 27 GOC PASH15 ( 455 ) YES .. MH~< , COLUMH # I ':- co 

~, -' 
2E!ft 454 1146 C=(:-1 X F~Ol\1 4-8, MA'< , COL. i IS 4 
281 455 PASH15 1634 PT= 0 
28::: 456 1402 ? A(C PT COL, i TOO 81Ci .') 

2(:::' 457 1313 GOHC PASHER ( 4 t (I ) YES, SA'!' liKE''''' CODE ERR" 
28~ 460 120 LC 1 
2:~~ 461 1434 PT= 1 
2:?~ 462 1542 ? Ate PT ROlli 4 .::. 

28'/ 4 :;:.3 47 (;0(: PA::.H20 < 467 ) t~O 
~},:") . 4E.4 1'552 ., A#C 1\IPT EtHER kET' ? " ~ 
-"')~" .. 465 .-) -, G C' t·J (. PA~.t-t2(t ( 467) 'i'E::;! TI-!E F:E:::T OF THE POtti .:i f':E\' ': c.,.._ •• c.~' 

2?c 466 C=~~. 
.f...}"- A=A+l t...IPT I ~; OFF 8Y (I t11:: 

2,)1 4;E(" PASt,12 (r :::.46 A=A-l " .. \ 



29.2 470 246 C=A X PUT A[1]=(;OLUNN *, A[O] = 
292 471 406 
29:~ 472 1706 C SR X 
294 473 1746 A SL X 
295 474 242 AC EX PT 
296 475 406 A=(: X 
29"1 476 1536 ? AIO S X NEGATIVE ? 
29i'; 477 43 GONC PASN30 ( 503 ) NO, UNSHIFTED KEY 
2 Q ":;' 

~ . 500 460 LDI 
30lj 501 10 CON 8 
30t 502 506 A=A+C X 
30~ LEGAL 
30:~ 503 PASN30 1 GOLOt~G XASN 
30:~ 504 2 

* 
* 
'************~******************************************************** 
* ALENG - ALPHA LEHGTH 
* ~ECALL THE ALPHA LENGTH TO THE X REGISTER 

* 
* 

r********************************************************************* 
* 

311 505 
3 t ~~ 506 
31 :~ 507 
31-' 510 
31 :i 511 
31 f; 
317 512 ALEHG 
31;' 513 
3tB 514 
319 515 

* 
>!<****:t.:t******** 

207 
16 

C' .. ' 
14 

1 
0 
0 

453 

Cot~ @207 
CON @t6 
CON @O5 
CON @14 
CON @O1 
ENTR't ALENG 
GOSUB GOSUB 

XDEF ALEN 
GOTD ATOX20 ( 562 ) 

* ALL~ - ROUTINE TO COMPUTE THE ALPHA LENGTH 
*' INPUT: DON"T CARE 
'" OUTPUT: A.X=C.X= ALPHA LEHGTH 

G 
N 
E 
L 
A 

PUT THE NUMBER 

* USED A(J:O), B[3:0], C, PT=3, 82, S3 +2 SUB LEVEL 
:+' 

32';;- ENTR'I' ALEN 

* 

TO ~< 

ROld 

32-:, 516 ALEt·~ GOSUB GOSUS GET ADDR OF 1ST CH.AR OF ALPHA 
32'j 517 (I 

3311 520 0 X[)EF FAHED 
331 521 1 (114 :"S2=1 ALPHA n1PTY ? 
'7 -: 0". 

...J...J.":_ 
1:",")" 
.-.~~ 33 GONC ALEH10 ( 525) NO 

~~- 523 ;; A=O '.' -'"' "\ 
334 524 1 13 GO TO ALEN20 ( 535) 
33':: 525 ALENI I) , IE- C=o I.~I 

33.:· 52E. 46(1 l[JI 

33;- 527 r::-
-' C. Ot~ 5 C[3: (1)= AODR OF ALPHA EN[:' 

33~' 530 352 Be Ei:: ~/PT 
"'71"'~' 
oj oj . 

t.:..~4 
"_, • ....J J GOSUB GOSUB CO litH THE # OF E:,(TE~; E:EH.lEEr·l 

3"7·:· oj .' 532 (I 

3·* (! :'33 0 ::<DEF CtHf!'17 n./o ADDP.ESSES 
3,Q :'::~4 54;; A=A+1 >: 
3;t ~: '535 ALEN20 246 C=A ,! ..... 

34~: <::':36 o401S 
34::: ,= • .3 7 174(1 RTH 

* 

# 

THE 



* ATOX - ALPHA TO X '" 
* SHIFT TH£ LEFTMOST CHAR OF THE ALPHA REGISTER INTO THE X REGISTER * 
* IF ~LPHA EMPTY, IT WILL lEAVE A ZERO IN THE X REGISTER * 
~*****************.*****************.********************************* 

* 351 540 
352 541 
353 542 
354 543 

'" 35t:i 
357 

* 3'" .;;, oJ .' 544 
3o:'·~ .... , ~45 
3r;,) 54€-
3b' 547 
36~~ 550 
36 -! 551 
364 552 
3'~ o. 553 
3,5,':· 554 
36~. 555 
367 556 
36~:~ 557 
36'~' 560 
370 561 
371 562 
371 563 
372 564 
37.) '565 
373 '566 

* 
'" 

ATO~< 

ATO~< 1 0 

ATOX1S 
ATQ;':20 

230 
17 
24 

1 

I) 

0 
1014 

33 
56 

133 
106 

1 
0 

1634 
230 
126 
406 

1 
0 
0 
1 
2 

CON @230 
COH 1117 
CON @24 
CON @01 

ENTRY ATOX 
ENTRY ATOX20 

GOSUB GOSUB 

X[;EF FAHEC) 
?'52= ,. 
GONC ATOX10 
8=0 l...1 

GOTO ATOX30 
C=O X 
GOSlIS PTBYTA 

PT= 0 
C=G 
C=O XS 
A=C X 
GOSUB GOSUB 

XDEF BIN-D 
GOlONG RCl 

x 
o 
T 
A 

NOMAS 
NOt MAnufacturer Supported 

recipient agren NOT to contact manufacturer 

GET THE LEFTMOST CHAR ADDR 

THE 1ST CHAR WILL BE IN G 
ALPHA EMPTY 

( 553) NO 

( 565) 

SHIFT OFF THE CHAR 

CONVERT THE BIHARV TO DECIMAL 

RECALL THE NUMBER TO X 

.*******"'************************************************************* 
* FLSIZE - FILE SIZE * 
* GET THE FILE SI2E OF AN EXTERNAL MEMORY FILE. THE FILE NAME IS * 
* TAKEN FROM THE ALPHA REGISTER. IF ALPHA IS EMPTY. IT WILL * 
* JEFAULT TO THE CURRENT FILE. * 
c********************************************************************* 
* 

38:? EHTR'( FLSIZE 
39< 567 205 COt~ @205 E 
38'" 570 32 CON @32 ., 

..... 

33':· 571 1 1 CON @ 1 1 I 
38-,' rr'~,... 23 CON @23 S .-J " c:. 

33~~~ 573 14 CON @14 L 
38·~· 574 6 COt-l @O6 F 
3':H: c: '7 c: 

.J ( w FLSIZE 1':' 10 SO= 1 
3':11 576 1 GOSUB GOSIJB2 
391 c: -.-

..... t~ ( 0 
39;..2 600 (I ~<:[)EF FLSHAP GET FILE E HT F.: '/ 
39:~ 6 I) 1 260 C=t·j 
39<1 602 1573 GOTO ATO~< 15 ( 561 ) 

:I< 

* SIZE? - RECALL THE SIZE TO THE X REGISTER 
********************************************************************* 

. ., 
EtHRY SIZE? 



4til 603 277 CON @277 ? 
.. tJ~~ 604 5 CON @O5 E NOMAS 4 o:~ 605 32 COt~ @32 Z 
4 o·~ 606 11 CON @11 I 
4 t1~~ 607 23 CON @23 S NOt MAnufacturer Supported 

406 610 SIZE? 1 GOSUB FHDEHD 
recipIent agrees HOT to contact manufactur.r 

406 61 f 0 
40:' 612 1 16 C=O 
40e 613 1160 DADD=C 
4 (;~~ 614 1570 C=REGN 13 
410 615 74 RCR 3 
41 1 616 706 A=A-C X 
41~ 617 1433 GONC ATCrX20 < 562 ) SIZE = 0 
4 t :J 620 16 A=O 
41" 621 1413 GO TO ATOX20 < 562) 

* 
=4< 

****** .. ****:;-
* ~(256- ROUTINE TO GET INT(X) AND CHECK IF INT(X) < 256 
,.. INPUT: CHIP 00 ENABLE 
* IF INT(X) )= 256 WILL EXIT TO ADATA ERROR" 
.. IF X HAS A STRING, WILL SAY "ALPHA DATA" 
=4< X<~99 - GET INT(X) AND CHECK IF INT(X) < 1000 
* . INPUT : CHIP 0 ENABLE 
=4< CUTPUT: A.X = C:X = INT(DECIMAL NUMBER) 
* ;-'~E[I A,B.X,C,S8 +2 SUB LEVEL 

d ·~··1 \ r_ , 

4,-2::; 
=4< 

430 ';.22 
4:) ~ 623 
4 :~;.: 624 
4\~ 625 
43~ 626 
4 '~5 627 X<256 
4~H, 630 
4.-::' ;'" 611 
43::' F.:.32 
4 '7':' ., , 633 INT10 
44(1 634 
441 635 
441 ~.36 

44:: 637 
44:':: E.4 0 

370 
416 
460 

1750 
53 

370 
416 
460 
400 
346 
256 

1 
0 

1140 
416 

EHTR't X< 256 
ENTRY X<'399 

C=REGH 3 
A=C W 
LDI 
COt·l 1000 
GOTO INT10 
C=REGH 3 
A=C ~I 

LDI 
COH 256 
Be EX x 
Ae E" .... w 
GOSUB CHK#S 

SETHEX 
A=C W 

( 633 ) 

SEE IF IT I r· .:;> 

44c~ fA 1 1526 ? A#(I ~<S I::; THE NUMBER 

A NUMBER 

-< 1 .::-

44:;, c·42 77 Goe 1NT20 ( 651 ) YES, ITS IIHECER I 0::' ~, ZERO 
44~. 643 460 LOI 
447 644 3 COt~ 3 
44;:: t·45 1406 -:.. A<C x IS THE NUMBER / 1 (100 .--:' 

" 
44~' t·46 ItHER 1 GOLNC ERRDE NO, SAY "DATA ERROR" 
44~' ~.:17 ..J •• 

.j 

.:. 

4~1' 650 256 Ae E'x' .. l,l 

H t~\· : .• .114· ... 

4!) 1 651 H!T20 GOSlI8 BCDBIN eOH'· ... EPT THE tJU ~18 EP TO E:!P~~P\' 

4"-" I ':.5~ (I 

4 :; .~~ ~ 53 406 A=C " A . ~< = THE 8It~AR,/ OF THE HU i'lE:EF: .'0 

4') -.' '::54 1 ~ 46 ') 14<8 " I': THE tWMBEF: TOO 81G .--:. 
('. "-' 

45 .. .- C" r= 
t" .... , ..J 1713 GotH:: INTEP ( 646 ) 

4-:'~ ,::.56 1740 PTH 
,., 



~******"'******** 
* BIH'-D - ROUTINE TO CONVERT A BINARY NUMBER INTO A HORMALI2ED HUMBER 
'" I~PUl : A.X = BIHARY HUMBER 
* OUlFUT : B = NORMALI2ED DECIMAL NUMBER 
'" CHIP 00 ENABLE 
* USED A, 8, C, SO +1 SUB LEVEL 
* BIN-D3 - SPECIAL ENTRY ~ITH SO=1 AS INPUT 

* 
'" 466 ENTRY' BIH-D 

467 EHTRY BIN-DJ 

'" l\S::~ 469 657 BIH-(l 1604 SO= 0 
470 660 J6 A::Q S 

::"\., 47'1 661 BIN-D3 460 LDI 
4"2 662 20 CON @20 
473 663 1160 DADD=C UHSELECT RAM 
474 664 106 C=O X 
475 665 1760 PFAD=C UN SELECT PERIPHERALS 
47,:; 666 1 .:';OSUB GENHlIM CONVERT TO DECIMAL DIGITS 
476 667 0 

* "'alII B.S = I OF DECIMAL DIGITS 

* A.M = LEFT JUSTIFIED DECIMAL DIGITS 
4'19 670 1 16 c=o W 
4{H; 671 1160 DADD=C SELECT CHIP 00 
481 672 1614 ?80=1 COI1E IN FF~ 01'1 BIN-D3 ? 
482 673 1540 RTH C YES, RETURH HERE 
4(t~? 674 3J6 C=B S 
494 675 .;.34 PT= 1 1 
4B5 676 1176 C=C-1 S COMPUTE THE EXP OF THE HUt'lBER 
4~JE. 677 8IH010 1176 C=C-1 S 
487 700 47 I~OC BIN[)20 ( 704 ) Ie '-'\ 
48::: 701 1046 C=C+1 ~< 
48':'1 702 1724 DEC PT 
4~HJ LEGAL 

,eF 491 703 1743 GOTO BIt~D 10 ( 67'7 ) 
4'12 704 BIHD20 12 A=O WPT 
492 705 406 A=C ~< A.X= E~<P OF THE NIJ MBEI=: 
494 
4':1"-' ,. oJ E~HRV BIHD25 (CALLED 8'1 "A:31.EFT II IH 41 C::·:;) 
49.:-
49"1 706 BIt~D25 1534 PT= 12 SHIFT OUT LEADING ZEROS 
4 ~.::, 707 8IND3u 1502 ., AI(I PT 
4'';':' 710 57 Goe BIND40 ( 715 ) ((J) 
5 'j !-, 71 t ,--~ ((c.. A SL 1'1 
5 i) I 712 646 A=A-1 ~< 
50:-: 713 1743 GOt~C 8IN[l30 ( 707 ) Ie 9 
~ r. '." ,.. u ... 714 16 A=O l,1 
50·1 715 8INC>40 36 A=O .~ 

.:> 

5 o~:. 716 216 B=R l,1 
5 Of 717 1740 RHl 

~*********************** 
* ~AHED - ROUTINE TO FIND THE ADDR OF THE 1ST CHAP OF THE ALPHA REGISTER 
* I~PUT: DON'T ~ARE 
* OU1PUT IF S2 = " ALPHA REGISTER EMPTY 
* IF 52 = O. THEN: 
* A(3:0] = ADOR OF FIRST CHARACTER 
* G = 1ST CHAR IN THE ALPHA REGISTER 
* PT = :3 



*' 
* 

* 

USED A[3:01, C. PT, +1 SUB LEVEL 

52(; 
520 
521 
522 
52'~ 

52:s 
524 
524 
52'5 
526 
52'/ 
528 
52'::) 
53(' 
531 
5'3:-...: 
53:; 
534 
53'S 
53-': 
53; 
53P 
539 

720 FAHED 
721 
722 
723 
724 FAHD10 
725 
726 
727 
730 
731 
732 
733 
734 
735 
736 
737 
740 
741 FAHD20 
742 
743 FAHD30 
744 
745 
746 

539 747 
54(1 750 
541 751 
54~~ 752 

547 
54~: 

54~ 

551' 
551 
55,:::' 
55~ 

55~· 

5~':; 

753 ADR60S 
754 
755 
756 
757 
760 
761 
762 
763 
764 
765 

55;' 766 
55·:-~ 767 

EtHR'( FAHED 

1 GOSUB 
o 
o XDEF 

1004 S2= 
1 GOSUB 
o 
1 COSUS 
o 

126 C=O 
1346 ?C#O 

77 Goe 
460 LDI 

5 COt4 

COSUB 

ADR608 
o 
INCADA 

GTSYTA 

xs 
x 
FAHD20 ( 741) 

5 
PT 

LOAD AOOR HEX 6008 

SKIP OVER LEADING NULLS 

102 C= 0 
1552 ? AtC 
1657 GOC 
1010 S2= 
1634 PT= 

WPT REACHED ALPHA END ? 
FAHD10 ( (24) NOT VET 

130 G=C 
34 PT: 

1070 C=REGN 
374 ReR 
252 C=A 
412 

1 
o 

3 
8 
10 
lllPT 

174 RCR 4 
1050 REGN=C 8 
1740 RTN 

EtHR'( ADR608 

116 C= 0 
t 160 DADL)=C 
1070 C=REGH 3 
1334 PT= 13 

620 lC 6 
20 LC 0 
20 lC (I 

1020 lC 8 
1050 REGH=C 8 

34 PT:, 3 
374 ReR 10 
4t2 A=C 

1 740 RTt~ 

MPT 

SAVE 1ST CHAR IN G 

SAVE ALPHA HEAD IN REG.3[t3: 10] 

1< 

,*~****~~*********************************************~**~************ 
* ANUM - HLPHA FORMATTED NUMBER * 
*' EX1~ACT AN ALPHA ~ORMATTED NUMBER FROM THE ALPHA REGISTER TO X. * 
~ IF A NUMEER IS FOUND, IT WILL SET FLAG 22 AND RECALL THE NUMBER * 
,.. TO X, IF t~O NU~18ER IS FOUND .. THEN NO ACT lOti I.JILL BE TM:EN. '" 
*~*~**,..******************************"'******************************* 

'j< 

c:- ,- -; 
·Jt'r t 

St, ':l '{ 7 (l 
5(1) 771 
571 772 

EtHR't ANUM 

215 COt~ 
25 CON 
16 C Ctt~ 

@215 
@25 
I~ 1 E. 



572 ~--:--
t' .. ..:. 1 CON @O1 A 

571 774 ANUM 1 GOSUB GOSUB GET ADDR OF ALPHA HEAD 
571 ..., -,.C' 0 ( ( ..., 
574 776 0 XOEF FAHED 
575 777 1014 ?S2=1 ALPHA EMPTY ? 
576 1 (100 1540 RTN C YES, DON'T DO AN'iTHI HG 
5"""-:-, , 1 (101 212 8=A WPT SAVE NEXT CHAR ADDR It~ B 
5""--' . ,.) 1002 ANlJi'l1 0 1 16 C=O W INITIALIZE DIGIT EtHRY 
57') 1003 1.156 C=C-1 W 
SGl' 1004 126 C=O )<8 

SOt 1005 1334 PT= 13 
58;.,: 1006 1~20 LC 1 0 
58:~ 1007 1150 REGN=C 9 
584 101 0 1 GOSUB STBT10 
584 1 01 1 0 
58~ 1012 674 ReR 1 1 SET MANTISSA tWN-ZERO BIT 
58f:- 1013 1 (I 83=- 1 
sa, 1014 1630 C=ST 
58::! 1 015 74 RCR 3 
55';' 1 016 1050 REGN=C S 
5~C 1017 ANUM20 11 04 s·~= 0 
591 1020 34 PT= 3 
592 1021 152 A=B WPT GET NE~<T CHAR ADDR BACK FF:OI'I ro, 

0 

59;;:: 1022 212 
5':i"1 ~--' 1023 1 GOSUfI GTBYTA GE-T HE:<T CHAJ<~ 
59:!. 1024 0 
59.:! 1025 126 c=o XS 
5'3:5 1026 406 A=C )< A,X = CHAR 
5')1':' 102? 460 LDI 
59~' 1030 72 CON 58 ASCII 0-9 = 4:3-57 
59;:; 1031 1406 ? A(C )< 

59-,' 1032 543 GOHC ANUM60 ( 11 06 ) MIGHT 8E "E" 
60 i_' 1033 460 LDI 
6 (II 1 034 60 COH 4ft 
6 u:~ 1 035 1406 ? A<C x 
6 (.:- 1(136 627 GOC ANUM40 ( "20) NOT A DIGIT, ~1I GHT 8E OftE OF II~ - ; '.. ' 
60,t 1037 460 LDI 
6 O~.:: 104 (I 40 CON ~40 

60~ 1 (J 41 1 t 06 C=A-C x COi-lVERT ASCII DIGIT TO FCt-l CODE 
6']:-' 1 (142 ANUM25 1 E,34 PT= (I 

6 (,{~' 1 043 130 G=C PUT THE FIJHCTIOH CODE TO -'. 
6 (,~~ 1 (144 1 GOSUS DIGEtH CI:;'LL DIGIT EtHR'( R OUT I I~E 
6 ('~~' 1045 0 
611) 1 046 AHUM30 34 PT= 3 
6: -: 1 (t 47 152 A8 E'--' ,-, '.tIP T GET THE CHAR ADDR 8ACV FPOr'l E: 
6 1 'j , ,. 1 (15 (I 1 16 C=O ltl 

61 :~ 1051 460 LDI 
614 1052 5 CON 5 
61 ~) 1053 1552 ? AiC MPT H, TH 1::; LA~;T CHAP HI ALPHA F.Ee: ") 

616 1054 1 33 GOt~C ANUI'175 (1067) 1'E::; 
6 f ~' lOSS 1 GO:::;UB IHCADA pOIln TO NE>!T CHAR 
61? 1056 0 
61H 1057 152 AS E\~ ttlPT 
6 1 ~} 1 060 11 14 7-'S9=1 UIST CHAF: RECOGt,1 I ZED 0':;' 

6-- ,--
~ .J 1061 1217 Goe ANUt'11 (I (, 10(2) t40, RE-It~~TIALIZE DIGIT E~i TF::'/ 

621 1(162 1353 GOTO ANUM20 ( 1 (117 ) COtHHlUE 01-1 ;~E ~<T '=HAF.' 
6~ .:-~ 1 (I t;:3 ANU:-170 1 1 1 (I 39= 1 THIS CHAF: , NOT F:ECOGr-ll ZED 
h -- -, 
- ~ .I, 1(164 I 1 {' (r C=REGH '3 SEE IF ANY HHR\' C>ETECTH AT ~LL 

62r! 1065 1072 (:=C+l M 
62~ 11"!66 1607 c.oe AHUI'130 ( 1 046 ) NO, LOm: FOR HE:x:T CHf'IP, 



62~ 1067 ANUM75 1170 C=REGN 9 CHECk AGAIN IF ANYTHING WAS DETECTED 
627 1070 1072 C=C+l M FOR WHEN THE ALPHA REG IS EMPTIED 
62~ 1071 1540 RTN C NO. DON'T CHANGE X OR FLAG 22 
629 1072 1670 C=REGN 14 SET NUMERIC INPUT FLAG (F22) 
63C 1073 474 RCR e 
631 1074 1730 CST EX 
63~ 1075 1410 SI= 
633 1076 1730 CST EX 
634 1077 574 RCR 6 
63~ 1100 1650 REGN=C 14 
63';: 1101 614 1S"=1 PUSH FLAG SET? 
637 1102 1 GSUBC Rosue PUSH STACK IF SET 
6.37 1103 1 
63e 1104 1 GOlONG NOREG9 
63B 11 05 2 
639 1106 ANUM60 460 lDI 
64(! 1107 105 CON 69 ASCI I "E" 
64 , 1 1 1 0 1 546 ? A I C X 
64~ l1ff 1527 GOC ANUM70 (1063) UNRECOGNIZED ENTRY 
643 1112 1170 C=REGN 9 CHECK IF ANY DIGITS YET 
64~ 1113 1072 C=C+l M 
645 1114 1477 GOC ANUM70 (1063) NO, DON'T RECOGNIZE "E" 
64b 1115 460 lDI 
647 1116 31 CON @33 FCN CO~E FOR EEX 
648 1117 1233 GOTO AHUM25 (1042) 
64~ 1120 ANUM40 460 lDI 
65r 1121 53 CON 43 ASCII "+" 
651 1 t22 1546 ? AIC X 
65~ 1123 ANUM41 1233 GONC ANUM30 (1046) ALWAYS IGNORE "+" 
653 1124 1046 C=C+l X C.X = ASCII" " 
65J 1125 1546 ? Ale X 
6~~ !126 67 GOC ANUM45 (1134) 
65~ 1127 214 185=1 
657 1130 177 GOC 
65~ 1131 ANUM42 460 lDI 
65~ 1132 32 CON 
6611 1133 AHUM44 '1073 GOTO 
661 1134 AHUM45 1046 C=C+l 
66? 1135 1546 ? AIC 
661 lt36 47 GOC 
6Gq 1137 460 LOI 
66~ 1140 34 CON 
66~ 1141 1723 GO TO 
667 1142 ANUM47 1046 C=C+l 

OECIMAL POINT FLAG SET ? 
ANUM48 (1147) YES. CHECK DIGIT GROUPING FLAG 

@32 FCN CODE FOR DECIMAL POINT 
AtWM25 (1042) 
X C.X= ASCII "_" 
X 
AHUM47 (1142) 

@34 FeN CODE FOR MINUS SIGN 
AtWM44 (1113) 

C.X = ASCII" " 
66~! 1143 
G6'-! 1144 
6701145 

1546 ? Aite ~< 

1177 GOe ANUM70 (1063) NOT" ", UNRECOGNIZED ENTRY 
214 ?S5=1 DECIMAL POINT FLAG SET? 

671 1146 lE.37 GOC ANlIM42 (1131) LOAD F(:t~ CODE OF D.P. 
672 1147 ANUM48 114 ?S4=1 DIGIT GROUPING FLAG SET? 
6i.j 1150 
674 1151 

1133 GONe 
1523 Goro 

ANlIM70 (1063) NO, DON'T RECOGNIZE SEPARATOR 
ANU~141 (1123) OTHERI", I SE I IGNORE SEPARATOR 

'********************************************************************* 
* ~POT - ALPHA POTATE * 
* ~GTATE THE CONTENTS OF THE ALPHA REG1STER X NUMBER OF CHARS. * 

~~TAr[ LEFT IF X I~ POSITIVE. POTATE PIGHT IF X IS NEGATIVE. 

:-I< 

Etn~:',' AROTAT 



,.. 

684 1152 
6S"i 1153 
63r:, 1 154 
68''? 1155 
66'3 1156 AROTAT 
68::: 1157 
689 1160 
69(: 1161 
691 1162 
692 1163 
69:~ 1164 
693 1165 
694 1166 
6'3!7; 1167 
696 1170 
69',' 1171 
6';':7i 1172 
6-:'~ t 1 73 
7.~ ~j II? 4 
701 1175 AROT 1 0 
7 o:~ 1 1 76 
7 (!:~ 11 77 
7 o·~ 1200 
7~~~ 1201 
7Ct t 1202 

·70:/ 1203 
7N~ 1204 AROT20 
7 C9 1;: 05 
711) 1206 
7/0 1207 
711 1210 
7 1:~ 1 2 1 1 
713 1212 
71'~ 1213 AROT30 
71!) 121 4 
7 It, 
71 ~' 
71H 
7 t ~~ 
7;~ (i 

721 
721 

1215 
1216 
1217 
1:;:'20 
1221 
1~22 

1223 
1 ;:24 
1225 
1226 
1227 

7';:':', 1 :;::30 
7~F; 1231 
72/ 1 ~:32 
72/ 1 :233 
7 ~:~; 1234 

224 CON @224 
17 CON 
22 CON 

1 Cot~ 

1 GOSUB 
o 
o X[>EF 

1014 
1540 

160 
1 
o 
o 

"?S2=1 
RTH C 
t~=C 

GOSUB 

XDEF 
? CIO 
RTN Ne 

@17 
@22 
@01 
GOSUB 

ALEH 

GOSUB 

X<256 
X 1346 

1 E.40 
406 
370 
376 
260 
706 

A=C ~< 
C=REGH 3 

1773 
506 

1:'!:36 
33 

Be EX 
C=N 
A=A-C 
GONe 
A=A+C 
? SIO 
GONe 

S 

X 
AROTtO 
X 
S 
AROT20 

246 AC E~< X 
106 A=A-C X 
246 AC EX X 
160 N=C 

1 GOSUB GOSUB 
o 
o :O<DEF FAHED 

252 AC E~< IlIPT 
530 M=C 
260 C=N 

1146 C=C-l ~< 

1540 RTH C 
160 N:::C 
34 PT::: 3 

E,30 C=I'1 
412 A:::G IIIPT 

1 C;Lc3UB GTBYTA 
o 

1634 PT= 
130 G=C 
tOE. c=o 
34 PT= 

o 

~< 

3 
1 C;O~;UB PTB'tTA 
o 
1 CiO'3UB APNDNl~ 
(t 

( 1175 ) 

( 1204 ) 

1573 GOTO AROT30 (1213) 

T 
o 
R 
A 
COMPUTE ALPHA LENGTH 

ALPHA EMPTY ? 
YES, NO HEED TO ROTATE 
SAVE ALPHA LENGTH IN H 
GET IHT( X) 

x=o ? 
YES, NO NEED TO ROTATE 
SAVE ROTATION COUNT IN A.X 

SAVE THE SIGN OF X IH B.S 
GET ALPHA LENGTH 8ACK FROM N 
DO X MOD ALEH 

A.X = ACTUAL ROTATION COUNT 
IS X NEGATIVE ? 
HO, X IS POSITIVE 
A.X=ALEN C.X~ROTATION COUNT 
CONVERT ROTATE RIGHT TO LEFT 
SAVE ROTATION COUNT IN H.X 

GET ADDR OF ALPHA HEAD 

SAVE ALPHA HEAD AODR IN M 

DECREME~T ROTATION COUNT 
ALL DONE 
PUT ROTATION BACK TO N.X 

GET ALPHA HEAD ~DDR BACK 

GET LEFTMOST CHAR 

KICk OUT LEFTMOST CHAR 

SHIFT THE LEFTMOST CHAR IN 

:+< 

.~**.***************************************.************************* 
* PGSR - X 20SITION ALPHA REGISTER of: 

* X MILL BE TAKEN AS THE SUBSTRING. IF X HAS A NUMBER FROM 0-255, * 
to 1 .• 1 r LL 8:::: TM:E ~~ AS A:::: It4GLE CHAR :3UB'3TR I t4G . I F THE t·JU~lB ER IS * 
,.. ~REA1ER THE~ 255, THEN uDAT~ ERROP" WILL 8E GENERATED. SEARC~ * 
:+: 1 HE A L FHA ? E (i I ~ r: F: F (I F: THE S U 8 S T P. Hi G G I V E Ii I t1 ~< A 1·1 (.l F U T THE .f< 

,.. :- 0 SIT : 0'" 0 F THE :: U B .; T R I I l G I t·j :=<, 1FT HE:; U B :=:: T R I W:; 1:3 I~ c: T F (I U t·1 D." 



* ~ "-In WILL BE LEFT IN THE X REGISTER. THE SUBSTRING WILL BE * 
* £AvED IN LAST X. THE POSITION OF THE CHAR IS COUNTED FROM LEFT * 
:4< TO RIGHT STARTIHG FROM ZERO. * 
~********************************************************************* 

743 
744 
745 

747 1235 
748 1236 
749 1237 
7~ l1 1240 
751 
752 
75.3 
754 

1241 F'OSA 
1242 
1243 
1244 
1245 
1246 
1247 
1250 
1251 

ENTRY 
ENTRY 
ENTRY 

201 CON 
23 CON 
17 CON 
20 CON 

370 C=REGN 
1176 
137t:. 

137 
1534 

20 
1'356 

673 
1434 

C=C-l 
? CIO 
GOC 
PT= 
LC 75.::, 

757 
75B 
7~'3 
7(:, I~ 
7el 

1 ;;::52 XPOA 1 0 1574 

? C#O 
GONC 
PT= 
RCR 

7(;'~!. 

7£4 

76~ 

76--, 
,".' • o. 
7.": ~:. ...... '-' 
7\~9 

77 ~t 
'?,? 
1 1 • 

771 
77;~ 

773 
774 
775 
77(, 
7r 
77}j 
77:} 

1 ;:~53 
1254 
1255 
1256 
1 ;~57 
1260 
1261 
1 :;:62 
1263 
1264 
1 :~65 
1 :266 
1267 
1270 
1271 
1272 
1273 
12-,74 

1275 
1216 
, '·,77 

.:..., I 

77 'j 1'300 
(81) 1 301 
7Bt 1::02 
78:~ 1"J 03 
7e-: 1304 
7~4 1305 
7p':' 1;:06 
7:>~, 1307 

~<POA2 0 

XPOA30 

i{POA4 (I 

;'';POA50 

78-.' 1310 XP(!A5:' 
? ?',~ 1 3 1 t 

? .~. ;, 1.3 1 3 
79~ 1314 
7'~r_ 1? 1 5 
79:~ 1316. 
7':'~ 1317 

1352 
1763 
1074 

73 
1 
o 
o 

1074 
634 
1 12 
160 

1 
o 
o 

1 014 

? CIO 
GONC 
RCR 
GOTO 
GOSUB 

XDEF 
RCR 
PT= 
C=O 
N=C 
I::;OSUB 

XDEF 
?S2=1 

457 Goe 
212 8=R 
:~)6 (I C =t~ 
':'30 /'1=C 

1 I~OSLIB 

o 
256 AC E~< 

? 30 eM E~(: 

1574 ReF: 
1434 PT= 
lE04 so= 

27 GOe 
161(1 

730 

t,30 
1:574 
1"352 

77 _'I 

1614 

so= 
Ci'1 E;< 
AC E>i 
C=1'1 
ReF' 

I:'OC 
.~.:=' (I = i 

POSA 
XPOAFN 
XPOAHF 

@201 
@23 
@17 
@20 
3 
S 

A 
S 
o 
p 

S X HAS A STRING ? 
XPOA20 (1257) NO, X HAS A NUMBER 
12 
o 
W A NULL STRING? 
XPOAHF (1337) YES, RETURN -1 
1 
12 LEFT JUSTIFY THE STRING 
WPT STILL A NULt ? 
XPOAIO (1252) YES; SKIP IT 
2 GET FIRST CHAR BACK TO LEFT END 
XPOA30 (1265) 
GOSUS GET INT(X) 

X<256 
.-, ... 
1 1 
t~PT 

GOSUB 

FAHED 

C[13:t2J = SINGLE CHAR SUBSTRING 

C = XXOOOGOOOOOOOO 
SAVE THE SUBSTRING IN N 
GET ALPHA HEAD ADDR 

ALPHA EMPT ... · ? 
XPOANF (1337) YES, RETURN -1 
WPT SAVE THE STARTING ADDR OF AN 

ITERATION IN 8[3:0J AND COPY THE 
UNROTATED SU8STRING FROM N TO M 

GTBYTA GET NEXT CHAR FROM ALPHA REG 

hI 

1 ,":, .:.. 

1 
o 

A=CHAP. C=ADDF: 
C=ROTATED SUBSTR 

~lATCH ? 
XPOA55 (1310) NO 

1'1=ADOR 

REMEMBER CURRENT CHAR MATCH 
M=F:OTATED SUP::;TP C=CUPF:Ef-JT ALl'R 

W A=(UPRENT AODR 

12 C[1 :0]= NEXT CHAP IN SU8STP 
WPT NEXT CHAR IS NULL ? 
XPOA~O (1320) NO 

CURRENT CHAR MATCH . 
XPOA80 (1345) YES, WE F0UND IT 



* 
* 

7?5 
7:..,,; 
79~-' 

7';)8 
7"~9 
S·) ,) 
8v I 
802 
80:~ 

804 
804 
80~~ 

BO~ 
SOf 
80(' 
eO!':' 
80~~ 

810 
81 1 

81 ;~ 
81 :J 
814 
814 
8tS 
816 
816 
81;' 
81H 
8~B 

81 ~i 
820 
821 
821 

1320 :~POA6 0 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
13'30 
1331 
1332 
1333 
1334 XPOA65 
13'35 
1336 
1337 XPOANF 
1340 
1:?f41 
1342 
1343 
1:?f44 
1345 XPOA80 
1346 
1347 
1350 
1351 
1?52 
1?53 XPOAFt·f 
1354 
1?:55 
1356 
17c7 _ . ...; . XPOA90 
1360 

****************** 

C=O 
LDI 
CON 
PT= 
? AIC 
I~ONC 

o?S 0::.1 

til 

5 
3 
I.cIPT 
XPOAHF (1337) 

Goe XPOA65 (1334) 
AS EX lJPT 
GOSUS ° IHCADA 

REACHED END OF ALPHA ? 
YES, SUBSTR HOT FOUHD 
CURRENT CHAR MATCH ? 
YES 
A[3: OJ=START ADDR OF THIS ITERATIOto~ 

POIHT TO NEXT CHAR IH ALPHA REG 

1 16 
460 

5 
34 

1552 
123 

1614 
57 

152 
1 
o 

1403 COTO XPOA40 (1273) START ANOTHER ITERATION 
1 
o 

1403 
1 16 

1160 
460 

COSUS IHCADA CONTIHUE ON NEXT CHAR 

COTO XPOA50 (1276) 
c=o t.J 
DADD=C EHABLE CHIP 0 
LDI SUBSTRING HOT FOUND 

221 COt~2 
1074 RCR 

133 GOTO 
1 COSUB 
o 
o XDEF 
1 COSUB 
o 
o 
1 
o 
o 

316 
1 
2 

XDEF 
GOSUB 

XDEF 
C=B 
GOLONG 

9 
;2 

XPOA90 
GOSUB 

FAHED 
COSUB 

CNTBV7 
GOSUB 

BIN-D 
IJ 
HFRX 

C = 91000000000000 
(1357) RETURH -1 TO X 

GET ALPHA HEAD ADDR 

COUNT I OF BYTES FROM HEAD 
CONVERT BINARY TO DECIMAL 

SAVE X TO LAST X, RESULT TO X 

,.. CNTBY7 - ·COUHT BYTES FOR 7 BYTES PER REGIstER" COMPUTES # OF BYTES 
* BETWEEN TWO ADDRESSES. 
,.. IHPUT: A(3:0] = STARTING ADDR (HIGHER ADDR) 
* B[3:0] = EHDING ADDR CLOWER ADDR) 
,.. GVTPU1: A[3:0l = NUMBER OF BYTES BETWEEN THE TWO ~DDRESSES (NOTE: IF 
* THE TWO ADDRESSES ARE THE SAME, # OF BYTES BETWEEN 
* THEM IS ZERO. IF THEY ARE ONE BYTE DIFFERENT, # OF 
* BYTES BETI.tIEEH THEM I S ONE, ETC .. ) 
* PT = 3 
:iI ;JSED A[:3:0J., 8[3:0J .. C, 52,S3, +0 5U8 LEVEL 
'" CNT8YE - SPECIAL ENTRY POINT FOR ADDRESSES IN THE EXTERNAL MEMORY 
* CUTPUT: A[3:0] = # OF BYTES 
* IF 82=1, MEMORY DISCONTINUITY DETECTED 
,.. ;'SED A(7: OL 8[3: OL C, PT=3, S2,S3.. +1 SUB LEVEL 
i< 

84(1 
841 

'" 343 1361 CHT8YE 
8·~ ~ 1:'62 
84~ 1~63 

24t. 1364 
84':- 1365 
847 1 ?'E.6 

ENTR'l 
EtHR't 

306 C=8 
1'566 .., A#e 

323 GOt~C 

1 C.O:~ U8 
(I 

0 ::<[lEF 

CtH8YE 
CNTB't7 

XS TWO ADDRESSES IN THE SAME MO~ULE~ 

CHTBY7 (1415) YES 
GOSU81 ADVANCE TO NEXT MODULE 

NXTMDL 



84~: 1,367 
84? 1'370 
850 1371 
851 1372 

'852 1373 
851 1374 
854 13;'5 
ass 1376 
85':· 1377 
eS7 1400 
85B 1401 
85'~ 1402 
861~ 1403 
8;;.,,404 
861 1405 
86~~ 1406 
86-~ 1407 
864 1410 
864 1411 
86 ~ 1412 
86':'~ 1413 
86 ~~ 1414 
86'::l 1415 
86') 1416 
870 1417 
871 1420 
872 1421 
8;:'3 1422 
87·1 1423 
8,S 1424 
87#.) 1425 
877 1426 
87B 
879 1427 

1014 7>82=1 
1540 RTN C 
306 C=B 

1'566 ? AIC 
43 GONC 

46'0 LOI 
156 CON 

23 GO TO 
CTBE30 106 c=o 
CTE:E40 226 B=A 

606 A=A-B 
306 A=A+C 
206 B=A 
256 C=A 
416 
174 RCR 
412 A=C 

1 (,jOSUB 
o 
o XDEF 

446 A=A+B 
346 Be E~ 

CNTBY7 34 PT= 
1 16 C= 0 
602 A=A-8 

43 GONC 
646 A-=A-l 
642 A,=A-l 

CBYT05 642 A=A-l 
CBYT10 642 A=A-l 

37 G,OC 
1046 C=C+1 

LEGAL 
1743 GOTO 

88(1 1430 CBYT20 
881 1431 

606 A=A-B 
352 BC EX 

2 A=O 8:3.:;' 1432 
8S:! 1433 
8S':;: 1434 
884 1435 
88'-' 1436 
88,::, 1437 
88l 1440 
8S':, 1441 

'j C'''' •. ..J, 
412 

C=A 

752 C=C+C 
752 C=C+C 
752 C=C+C 
252 AC E~ 
712 A=-A-C 

X 
XS 
CTBE30 (1377) 

238 
CTBE40 (1400) 
X 
XS 
x 
x 
x 
W 

4 
WPT 
COSUSI 

ENRGAO 
X 
X 
3 
W 
PT 
CBYT t 0 (1424) 
X 
PT 
PT 
PT 
CBYT20 (1430) 
X 

CBYT05 (1423) 
X 
WPT 
PT 
ldPT 

"-'PT 
WPT 
WPT 
WPT 
lcJPT 

8S:.1 1442 
89:; 1443 

452 A=A+8 "-'PT 
1740 Rn~ 

MEMORY DISCONTINUITY? 
YES, ERROR EXIT 
GET END AODR AGAIN 
ARE WE IN END MODULE YET ? 
YES 

ADD ONE MODULE TO START ADDR 

FORCE TO THE SAME MODULE 
A.X= I OF REGS IN NEXT MODULE 
ADD 238 IF CROSSED 3 MODULES 
B.X= I OF REGS OVER STARTING MODULE 

C[3:0J=STARTING ADDR 

GET END RE~ ADDR OF THIS MODULE 
ADD NEXT MODULE REGS TO STAPT ADDP 
MOYE END ADDR TO MODULE END REG 

* 
i********************************************************************* 
* GETKEY - GET KEY ~ 
* ~AIT FOR KEY DOWN AND READ THE KEY. RETURN THE KEY CODE TO X AS * 
* :11O~IN HI THE "ASN" FUt~CTIOH. TIME OUT AFTER 1 (I SECOt~DS At-~[) PETUPt):t: 
:f< 2:E~O TO X. :t: 

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

901 1444 
'90;; 1445 
90: .. 1446 
90'1 1447 

EtHR'l GETKE',' 

231 COt~ 

5 C Ot·~ 
13 C Ot~ 
24 COtl 

@231 
111 05 
@13 
@24 

't 
E 
K 
T 



.~ 

9CtE. 
90? 
9 (l{:. 
9 O~~ 
910 
91 1 

9 1 ~~ 

1451 
1452 
1453 
1454 
1455 
1456 
1457 

5 COt·j 
7 CON 

GETKE'r' 116 C=O 
34 PT= 

420 LC 
GTKE10 1714 CHK KB 

57 Goe 
1156 C=C-1 

91J 1460 1753 GOHe 
914 1461 116 c=o 
915 1462 513 GOTO 
916 1463 GTKE20 1040 C=KEYS 
911 1464 74 RCR 
910 1465 126 C=O 
919 1466 406 A=C 
'3;: I, t 467 H.34 PT= 
921 1470 742 C=C+C 
92~ 1471 33 GOHC 
'j2'~ 1472 , 16 c=o 
924 1473 123 GO TO 
92~ 1474 GTKE30 460 LDI 
926 1475 304 COH2 
927 1476 1406 ? A(C 
92~ 1477 117 GOC 
92~ 1500 706 A=A-C 
93Q 1501 116 c=o 
931 1502 320 LC 
93~ 1503 246 AC EX 
933 1504 1106 C=A-C 
934 1505 GTKE40 1046 C=(:+1 
93~ LEGAL 
93~ 1506 1074 RCR 
93~ 1507 243 GOTO 
93~ 1510 GTKE50 1746 ASL 
939 1511 566 A=A+l 
94(1 1512 1034 PT= 
94! 1513 ;16 c=o 
942 1514 220 LC 
943 1515 1152 C=C-1 
9~~ 1516 GTKE60 706 A~A-C 
945 1517 1773 GONC 
94~ 1520 460 LDI 
947 1521 61 CON2 
948 1522 1542 ?AIC 
94~' 1 '523 
951l 1524 
951 1 '525 
9'5? 1526 
9~.~ 1 ~;27 Gn:E7 I) 
954 15.30 
9:·= 1'531 

47 GOC 
1'352 '?A1tC 

23 GONC 
t:.46 A=A- 1 
54;;:: A=A+ 1 
252 AC E~< 

74 RCR 
95~ 1532 1046 C=C+l 
95; 1~33 GTKE80 356 BC EX 
95~ 1534 1 GOSUB 
95~ 1535 0 
95 J 1~36 153 GOTO 

@f)5 

@07 
W 
3 
4 

GTKE20 (t 463) 
III 
GTKE t 0 (1455) 
ILl 
GTKESO (1533) 

3 
XS 

E 
G 

SET COUNTER FOR 10 SEC. TIME OUT 

NOT TIME OUT YET 
TIME OUT, RETURN ZERO TO X 
KEY CODE = 00 
READ THE PHYSICAL KEY CODE 

X A.X= PHYSICAL KEY CODE 
o 
PT CHECK FOR "OFF" KEY 
GTKE30 (1474) NOT "OFF n KEY 
W "OFF" KEY CODE = 01 
GTKE40 (1505) 

12 4 
X 
GTKE50 (1510) 
X 
1.\1 

3 

X 
~< 

2 
GTKE80 (1533) 

CONVERT "USER",npRGM","ALPHA" 
TO 01,02,03 

IS THIS A TOP ROW KEY ? 
NO 
NOW TOP ROW KEYS = 00,02,01.00 

NOW TOP ROW KEYS = 00,01,02,03 
HOW TOP ROW KEYS = 01,02,03,04 

C= OXOOOOOOOOOOOO 

X SET UP A ~ND C FOR SUBTRACTING 
XS 3-S FROM THE ACTUAL COLUMN 
2 NUMBER TO DETERMINE THE 
W LOGICAL COLUMN NUM8ER 
2 
WPT PUT '2FF' IN C ( '300-1 '::-
X LOOP TO SUBTRACT 3 FROM OLD COL. 
GTKE60 (1516) NO. AND INC. NEW COL. NO. 

3 
PT ROW 3? 
GTKE70 (1527) NO, SKIP COL. NO. ADJUSTMENT 
WPT 'ENTER' KEY? 
GTKE70 (1527) 'rES, SkIP AD.JUSTI'fEHT 
X CORRECT ROW 3 COL. NUMSERS 
PT 
WPT 
3 

l~ 

ROW 0 - 7 => ROW t - 8 
MOVE KEY CODE TO C 

IN NORMALIZED FORM 

PSTKB RESET KEY BOARD 

RCLF10 (1553) 

-********************************************************************* 
* ~CLFlAG - RECALL FLAGS 0-43 T0 THE X REG1STER * 
* tHE RESULT IN lHE X REGISTER IS THE BINARY 81TS OF FLAGS 0-43. * 



* IN CHARACTER DATA FORM. SO THE DISPLAY OF X IS MEANINGLESS, * 
* ST)FlAG - RESTORE ALL OR A PORTION OF FLAGS 0-43 FROM THE X ~ Y * 
* ~EGISTERS, IF X CONTAINS THE BINARY BITS OF THE FLAGS. ALL 43 * 
* =L~GS WILL BE RESTORED. IF X CONTAINS THE INDEX OF THE FLAGS TO * 
* ~ESTORE, THE BIHARY BITS WILL 8E TAKEN FROM THE Y REGISTER. THE * 
* INDEX IN X SHOULD BE IN BB.EE FORM. WHERE BB IS THE BEGINNING * 
* ~LAG HUMBER AND EE IS THE ENDING FLAG NUMBER TO BE RESTORED. * 
r****.****.*********************************************************** 
* 

976 1537 
97( 1540 
978 1541 
97') 1542 
98(! 1543 
981 1544 

EtHR'(' RCLFLG 
ENTRY STOFLG 

207 CON 
1 CON 

14 CON 
6 CON 

14 cot~ 

98~ 1545 22 
9B1 1546 RCLFLG 1670 
984 1547 460 

3 CON 
CON 
C=REGt~ 

LDI 
CON 
RCR 

@207 
@01 
@14 
@06 
@14 
@03 
@22 
14 

985 1'550 
986 1551 
98'/ 1552 
98:: 1553 
98::; 1554 

99L 1555 
991 1556 
992 1557 
99:~ 1'560 
99~ 1561 
99:5 1'562 
99<:. 1 '563 

RClF10 

99/ 1564 STOFLG 
99;::; 1565 
99':: 1566 

I 00::' 1567 
1001 1570 
I (tO~~ 1571 
i 0 e:; 1572 
I 004 1573 
I oo:~- 1 '574 
100\; 1575 
100:: 1576 
I oo~..; 1577 
t (I O~: 16 (10 

I 0 1 t) I 6 (J 1 S TO F 2 0 
tOl! 1602 
'012 1E03 
f 01] 1604 
iOl] If-05 
10141E·06 
iOl~) 16il7 
I (11 t) 1 6 1 0 
I I) 1 t; 1 61 1 

'ot;' 1612 
I 0 i ~~ 1 E· i 3 
I (11 <j 161·1 
i,J2r.1615 

777 
74 

356 
1 
2 

Be EX 
GOLOHG 

207 CON 
1 CON 

14 CON 
6 COt" 

17 CON 
24 CON 
23 CON 

460 LDI 

@777 
3 
W 
RCL 

@207 
@01 
@14 
@o.:, 
@17 
@24 
@23 

777 CON @777 
406 A=C ~: 
370 C=REGH 3 
674 RCR 11 

1546 ? AIC 
77 GOC 

41€. A=C 
1670 C=REGH 
246 AC Ei< 
256 AC E~< 

X 
STOF20 
l\1 

14 
~< 
t,1 

1650 
1740 
270 
674 

REGN=C 14 
RTN 
C=REGN 2 
ReF: 1 1 

1546 ? AiC ~< 
1 GOlC ERRDE 
3 

204 :;5= 0 
1010 S2= 1 

1 GO:3U8 GOSU81 
o 
(I ::<DEF 

460 LCd 
53 (Otf 

406 A=C 

G T HID2 

G NOMAS 
A 
L 

NOt MAnufacturer Supported 
recipient agrees NOT to contact _a_." 

.. -_.acturer 

F 
L 
C 
R 
GET STATUS REGISTER 

C=1FF~XXXXXXXXXX 

G 
A 
L 
F 
o 
T 

GET X 

DOES X HAVE THE BINARY BITS? 
(1601) NO, LET'S CHECK Y 

RESTORE ALL FLAGS 0-43 
GET STATU:; REG 

GET 't RE':; I STEF: 

DOES 't HAVE THE BINARY BITS 
NO. SAY "DATA ERROR~ 

DECODE X AS 88.EE 

GET INDEX FROM X 



t 021 1616 260 C=N C.X= ENDING FLAG HUMBER 
I 02~"2 1617 1406 ? A(C X FLAG • <= 43 ? 
, o;n 1620 47 .:;OC STOF25 < 1624 ) NO, SAY "NONE~~ISTEtH" 

tO~4 1621 74 RCR 3 C.X= STARTING·FlAG t,WM8ER 
iO;2':) 1 ';.22 1406 ? A<:C X FLAG # <= 43 ? 
t 02~. 1":.23 33 GONC STOF30 ( 1626 ) YES, INDEX O.K. 
i 92',7 1624 STOF25 1 GOlONG ERRNE 
102"1 1625 2 
1028 H.26 STOF30 406 A=C X A.X = START It~G FLAG NUMBEF.· 
102--, 1627 270 C=REGH 2 
I 03 (~ 1630 674 RCR 1 1 C[13:3] = FLAG 0-43 
1031 1 ;;·31 STOF35 ~.46 A=A-l X SHIFT OUT THE UNAFFECTED FLAGS 
10]2 H.32 47 GOC STOF40 ( 1636 ) 
i01:? 1 ~.33 756 C=C+C 
11)34 1 E.34 0 ~10P 

103'::· 1 f·35 1743 GOTO STOF35 <1631 ) 
'O1( 1 ~.36 STOF40 416 A=C lei SAVE BINARY BITS IH A 
t 03;' 1637 260 C=N 
1 OJf~ 1 E.40 74 RCF~ '7 

~. C.X= STf~RT I NG FLAG t·WN FE F.: 
IOJ9 1 E.41 346 BC E" .... X SAVE FLAG # Hi B.X 
I 04 (I 1642 460 LDI 
I 1)41 H.43 250 COH2 1 0 8 FUHCTIOH '::OOE OF II ~;Fnn II 

I 04~' 1~44 256 AC EX lei 
104:: 1 E.45 756 C=C+C W TEST THE FLAG 
1 .;4 J H.46 27 ':;OC STOF50 ( 1650 ) THIS FLAG SET 
i 04!:, 1 f.4 7 546 A=A+1 X A.X= FUNCTION CODE OF "CFnn" 
t 04~. 1650 STOF50 1150 REGN=C 9 SAVE THE REST OF THE BI T:; 
104::' 1651 246 AC E'=<' .. X C.X= FUNCTION COuE 
1t)4B 1652 1634 PT= 0 
1049 1-:=·53 130 G=C PUT THE FCN CODE It~ G 
I 051: 1654 1 GOSUB ALLOt< SET OR . RE~;ET THE FLAG 
I 05 (\ , f.55 0 
1 051 '-=-56 260 C=N 
j 0,:») 1 f·S7 406 A=C ~ . ,'. A.X= ENDING FLAG f~U/'1E;ER 

105::' H·60 74 RCR 3 C.X= LAST FLAG tW~lBER 

1054 1 E.€, , 1046 C=C+1 X C.X= NEXT FLAG NUNBER 
1 0 '')-= 10::.62 1406 ? A<C ~< PASSED Et'IDl NG FLAG # ) 

IOS~ 1';:·63 1540 RTN C '(EB, ALL DONE 
i O~,? lf64 674 RCR 1 1 
to'5:;:> 1 ~·65 160 t~=C PUT FLAG r'WMBER:; 8f)CV HI 
IO~1 1'::66 1 170 C=REGH . :;, GET REttA I ~~ I NG B I HAR'y' 8IT:= . 
1061' 1 ':.67 1473 GOTO STOF40 ( 1636 ) 

* 1< 
.**1<****************************************************************** 
* ~CLPS - FROGRAMMA8LE CLEAR PROGRAMS * 
* TH~ PRGGPA~ NAME IS TAKEN FROM THE ALPHA REGISTER. IF ALPHA * 
* IS EMPTY .. IT l.JILL DEFAULT TO THE CURF.~EHT PROGRAM. IT ALSI) :t: 

* CLEARS ALL OF THE PROGR~MS FOLLOWING THE SPECIFIED FROGRAM. * 
,********************************************************************* 
* , 07 (t ENTR .... ' PCLP::: 

* 
I O'l;{ 1670 .. ~·23 C Citl G223 .=. 

~. 

I 0;-'::> 1671 20 COt~ @2(1 P 
I 074 1672 14 (Ot1 (!o 1 4 L 
I O?5 1673 "7 CON 11' 03 C .' 
f 07() 1 €.. {,4 20 C. Ot4 @:;:O P 
I ij ;-. ..,. 1675 PCLP:3 1 C,O:;UB GOSUBl 
I " ;- ::- 1 ~ 76 (I 

IN 

t·l 

REG .. ;. 



1 I):'::'~ 1677 0 ~<DEF GTPRAD GET THE PROGRAM ADrJR 
I 0'" ':1 1700 216 B=A l~ A[3:0J=F'R,HD A[JF: , A[7: 4]=PP, EtH;o 
lOBI! 1-1' 01 404 S8= 0 CLEAR CHECKSLIM FLAG 
1001 1702 1 GOSUB GETPC GET CORRENT PROG COUNTEF: A[)uR 
t001 1703 0 
108;:;' 1704 11 04 S9= 0 ASSUME CURRENT PROG WILL STA'r' 
I 08:~ 1705 316 C=B lJ 
1084 1706 1406 ? A<C X PC BELOlJ PROG HEAD ? 
'O8~ 1707 67 GOC LOSTPC (1715) YES 
t (lEI':':. 171 0 1546 ? Attc . X ARE THE'y' AT SAME REG ? 
lOOl 1 71 1 57 (iOC KEEPPC (1716) HO, PC ABOVE PROG HEAD 
108S 1712 242 AC EX PT 
1089 1713 1402 ? A(C PT 
I 091~ 1714 27 Goe KEEPPC (1716) 
t 091 1715 1.0STPC 1 1 1 0 59= 1 
109;: 1716 KEEPPC 1 16 C=1.i 
I o~r!. 1717 312 C=B WPT GET PROG HEAD Aor/R 
, O~q 1720 1150 REGN=C 9 SAVE PROG HEAD AD[lF~ IN REG.9 
103:5 1721 152 AS EX lJPT PUT AN "EHu" TO THE BE'::; I t·lt·l I Nfl 
1090 1722 1 COSUB COL2 
1 09(;' 1723 0 
1 O<3i 1t'24 (I ~<DEF RP330 ,.JU~lP UHO "GETP" ROUTIHE 

* 
.********************************************************************* 
* X~>F - EXCHANGE THE X REGISTER WITH USER FLAG 0-7 * 
* (I <= X <= 255 
.******.************************************************************** 

:4< 

i : (I,~ ENTR'-( X<>F 

* 
1 1 ('b 1725 206 CON @206 F 
1 10 .... 1726 76 COt~ @76 > 
1 1 ('8 1727 74 CON @74 < , 1 (,~.;r 1730 30 COH @30 ~< I . 1 1 I) 1731 X<>F GOSUB GOSUB , 

i 1 1 I) 1732 0 
1 i 1 1 1733 0 ~'«)E F X<256 
, 1 1 ~~ 1734 1 GOSUB GOSUB , 

i 1 1 ;~ 1735 0 
i 1 1 :J 1736 0 i<(.1EF SlJPB IT 

1 14 1737 1670 C=REGH 14 PLACE STATU:; 8"nE TO 
; 1 1"-.) 1740 1574 RCR 12 REG, 14(13: 12] 
1 lIt> 1741 252 AC E" 1', I.!IPT 
1 1 1 ~' 1742 1 074 RCF.: 2 
: 1 1 a 1743 1650 REGH=C 1 4 

1 1 ~j 1744 1 I:;O:;U8 GOSUB 
i 1 1 ~~ 174:. (I 

1 121) 1746 (I ~";DEF SIJPB IT 
i j 2! 1747 1 GOSU8 GOSUB 
1 121 1750 0 
: 4····-·. 1751 (I ::<DEF 81t~-D '.:-.c 

1 I :~3 1752 316 C=8 
1 1 ~: r; 1 ?C::"7 • V-.J 350 PEGt-l=C 3 
1 1:~,) 1754 GOLDtlG At~t~OUT 

1 .. --,:.: 1755 .-. 
I .~: J .:: 

'i< 

* 
-**********~******************* 

:I< SI.JPB IT - ROUTlttE TO REVER::::E THE ::: 81TS I ti A ( 1 : (I] 
,.. I t,WU T : A [ i : 0] = THE :::: E: ITS 

OF 

AL'F.: 

THE 



'" OUTPUT: A[1 :0) = Sl..IAPPED 8 BITS 
:t< PT = 1 
:t< USED A.X, C.X, PT +0 SUBLEVEL 

1 134 EHTR'( SllIPBIT 
:t< 

1136 1756 StJP8IT 1134 PT= 9 
1 13; 1157 1746 A SL X A[2:tl = STATLIS BYTE 
1 1"?8 1760 246 AC EX X C[2,l]= REMAINING STATUS S'lTE 
1 139 1761 STS30 26 A=O XS AC1:0]= SWITCHED STATUS BYTE 
1 t·HI 1762 746 C=C+C· X 
1 t 41 1763 23 Got~C ST540 ( 1765 ) 
1142 1764 566 A = .. '1+ 1 XS 
1 143 1765 5TS40 246 AC EX X 
1 144 1766 746 C=C+C X 
1 1 ~5 1767 746 C=C+C X 
i t 46 1770 746 C=C+C X 
1147 1771 1706 C Sf< X 
1 t 48 1772 246 AC E" .t'. X 
1 1 4 ~ 1773 1724 ()EC PT 
i 1 ~ (! 17;.'4 1424 ? PT= 
1 151 1775 1643 GONe ST830 ( 1761 ) 
1 1 '5:~~ 17;:'6 1740 RTN 

* 
>I< 

>+< 

j 1 ~6 UNLIST 
1159 END 

ERROR:; 0 



SVNBOi. TABLE 

ADR51W 75:3 
ALE;.! 516 
AL["ltO 525 522 
ALEN20 53~, 524 
ALENG 512 
AHIJ:'1 774 
ANUMtO 1 OO~ 1 061 
ANUr!~~O 1 01 ;, 1062 
ANUM2':'i 1 04~: 1133 11 17 
M'IUM30 1 04~ 1123 1066 
A 1·IU!'14 (I 1 120 1 036 
ANUM'll 1123 1 151 
M·IU:>142 1 131 1 146 
AHUI'144 1133 1 141 
AHUr-145 1 134 1126 
A/'lUM47 1142 1136 
ANUI'i4S 1 f 47 1130 
MIUl'll:;(' 1 1 O(~ 1032 
AHUM?O 1063 11 ~ 0 1144 1 11 4 11 11 
AHIJr!7!',j 1067 1054 
APH£~r.;, 157 
AROTIO 1175 1176 
AROT20 1204 1201 
AROT30 1213 1234 
AROTAT 1156 
ATOX 544 
RTOXIO 553 550 
ATOX15 561 602 
RTOX2(i C"' ~. #'\ 

..Jb.~ 621 617 515 
ATOX30 565 552 
8 I N--O 65,' 
B I N--03 661 
BINDI!) 677 703 
B It~02 0 704 700 
81'-1D2'5 70(:. 
OX Ni>31} 707 713 
8 H!D4 (I 715 710 
l~8'n C~ 1423 1427 
(,8'/1 t 0 1424 1420 
C8YT~O 1430 1425 
CU;10 17;' 213 
CLK20 214 206 200 
CLK30 217 242 
CLI<40 241 222 
CLl<E'Y~) 165 
CtH8'i7 1 41 ~i 1363 
CNTBYf: 136t 
CT8E3(' 1'7-:>-.J' , 1373 
(,;T8[4 (I 1400 1376 
i-AH:-IO 724 737 
F I·H-i[' ;;-~ 0 741 732 
FAHC.~31.! 743 
FAHED 72 (j 
FL::::I2r 5-'''' ,"_, 
Gi::Tk[''( 1452 
C,Ti<f I I) 145:. 1460 



CiT'<£20 1463 1456 
GTKE30 1474 1471 
GTKE4 (I 1505 1473 
GTKE:~. 0 1510 1477 
GTKE.60 1516 1517 
GTKE70 152"1 1525 1523 
GTl<EE· (I 1533 1507 1462 
INT10 633 626 
IHT20 651 642 
INTER 64i. 655 
kEEPPC 1 71 f; 1714 1711 
LOST?C 1715 1707 
NORM 312 306 
NOR"E~< 30:5 
PASN 400 
PASNIO 425 407 
PASH 1;? 45(' 
PASHt5 455 453 
PA'jH:~ I) 467 465 463 
PASN:H~ 50:~ 477 
PAS~ER 410 457 447 443 436 431 427 
PCL?S 1675 
POSH 1241 
P::;IZIO 32"1 302 
P';IZ20 34~: 373 366 364 
P'::'IZE 253 
RCL:=IO 1553 1536 
RCLFLG 154t-. 
SIZE? 610 
:~; TO:=;;. I} 160 I 1572 
~:;1 rJF2'S 1624 1620 
STO:=30 1626 1623 
STIJt="?5 1631 1635 
STOF4 (! 163t: 1667 1632 
STCJF50 1650 1646 
ST,jFLG 1564 
8T-:]0 1761 1775 
ST~;4 0 176'5 17t.3 
'::;I.IPS I T 175'::-
><:< :~56 62"1 
X< '?99 622 
X<;~ 1731 
::~P(l.~ 111 1252 1254 
::<PCo~2 0 1257 1244 
:< PO ri3t' 1265 1256 
:;;PC1H4 (! 1273 1333 
::<PC'A5e 127') 1336 
;'{P(lA55 131 I) 1306 
::~POA6 (I 1320 1315 
:~PC'A6S 1334 1327 
:<PC'A8 (i 1 34~i 1317 
::<PCiR9C 1357 1344 
::~POAf 7~ 1353 
;.< P (I At'4" 1 3.3;' 1325 1272 1250 



nHRY TABLE 

ADJ<S(iH 753 
ALE;~ 516 
AlEHG 512 
ANUM 77q 
APHE ALl 157 
HROTAT 1 156 
ATOX 544 
ATOX20 562 
B I N--D 65i" 
B I N--f)3 661 
8 It~D2'5 706 
CLkE'lf; 165 
Ci'HBYf' 1415 
CrlTBY( 1361 
FAt-lED 72fj 
FlSIZE 575 
Gt:TKEl 1452 
r~OR:'1 312 
NORI'1E;( 303 
P:~S~! 400 
PCLPS 1675 
POSH 1241 
F/3IZE ;;:53 
RCLFLG 1546 
:~I2f.? 61 Ij 

8TOFL·::; 1564 
'31.\lp SIT 1 75-=, 
~< < .~·S6 627 
::,~< ~99 6··\ ", .::..:.. 

::« : F 1~7-4 . ...,. 
>~PO~.r- N 135.; 
i~POAI'4~ 133:: 



E ::<TEF.NAL REFERENCES 

ADRSO{~ 722 
ALErt 514 1160 
ALEt~G 5 
ALEt~G 4 
ALLOK 1654 
ALLOK 165':5 
~HmOUT 1754 
ANN OUT 175'5 
MIU,'i 7 
ANUM 6 
APERE:O< 32t5 
HPER~G 314 412 
APH£ .. t, 3 
APH£kt' 2 
APi·!OtiW 1232 
APNOtiw 1233 
APPCH~ 1 i 
APPCl-I~ 1 0 
APPIO;E~~ 13 
APPREC 12 
HRCLRC 15 
ARCLRC 14 
AROTAT 17 
HROTA-r 16 
ATOX 21 
HTI]X 20 
SCDSIN 651 
8CD9IN 6e' ..... 

oJ'::' 

BIN··D 564 135'5 1751 
CH.:itS 63'5 
'::H.:tS 63':· 
CLKEYS 25 
C:LK'='r'~) 24 
CLRFL 2:3 
CLRFL 22 
CNTElY, 53:· 1352 
CI<FLP.'== 2 .( 
CRFL~~S 26 
CRFLD 31 
,:;RFLD 30 
DELCHc; .'33 
(JELCH~. 3:;: 
flELREC .'3 r:, 
r'ELRE':':: 34 
[iI~F.:NT 1 044 
[) I '~EN T 1 045 
D I;EF.:;· 4:2 'l 
[t.1fi I R -, .•. 

'oJ' 

EMDIR .'3~ 

ft~RL.A~' 141~ 

ERP[;E 64':. 1604 
ERP[lE 64-;:' 1 t;.05 
ERF't-lE 1624 
ERPt-iE 162'5 
F'AHED 521) 546 '7~ .-

, I" 0 121 (I 1270 1347 
,'=L:: HH;;':' 6u·:' 



F"LSI2E 41 
FLSI2f 4 (, 
:::-NDEND 610 
HWEND 61 1 

GEl-mUM 666 
GEI'mUM 667 
GET.1S 43 
GEU~S 42 
GETKEY 45 
GETKE'l' 44 
GETP 47 
GETf' 4E. 
GETPC 17(12 
GETtie 1 7 o:~ 
GETR 51 
GETR 50 
GETRE~ 53 
GETREG 5,? 
G:=:TI<X r:c 

..;) . ..) 

GETRX 54 
GET~U8 57 
GETS!JE 56 
GETXX 61 
GET}<X 60 
'~OL2 1722 
GOL2 172] 
GOL] 324 
~OL3 325 
i~OSUB 25"! 
i~OSUB 12E:·t: 
,-;'OSU8 2C'" ...... 
,~O'3UB 126~" 

C.OSUls 1 400 
GOSllD1 4 (. I 
COSUI:12 576 
GOSUB2 577 
1:'0:3 LIB 3 312 
GOSUB'3 31] 
I~ TBYTJl 726 
GTBYT.-) 72? 
GT:=Et-:) 214 
GTFEND 215 
GTIUD2 1612 
GTFRAt, 167:' 
GT:=Rt-l~l 40~ 

I tiCAD2 2:27 
INCA02 230 
ItKAD~ 231 
IIJCAD.:.. 23:;: 
I t~:;CH~ 6? 
INSCHR 62 
IHSREC 6'5 
IHSREC: 64 
L D~::; ': T 0 3 o:~ 
l. D ~~\: T IJ 30'~ 
t~ ~ R:; 1357 
~~ F R \< 136(' 
N(!~:EC 9 1 1 04 
i~OREG '';' 1 105 
IUTMDL.. 136-: 

422 
423 
512 

1345 
513 

134~, 

1364 
1365 

410 
41 1 

1023 
1024 

724 

516 
135(1 
517 

1351 
141 0 
1411 

1222 
1223 

t 055 
1056 

531 
1353 
532 

1354 
161 0 
161 1 

1276 
1277 

1331 
1332 

544 
1731 
545 

1732 
1675 
1676 

1334 
1335 

562 720 
1734 1744 
563 721 

1735 1745 

774 1156 1164 1206 1257 
1747 

775 1 157 1 165 1207 12t, (I 
1750 



PACKE 310 
PACKE 311 
PASH 67 
PASt.! 6E, 
PCLPS 71 
PCLPS 70 
PKIO~S 244 
PKIOAS 24!i 
POSP. 73 
POSP. 72 
;;'OSFL 75 
POSFL 74 
F"3 I ZE 7"l 
P~; I ZE 76 
PTBYTA 234 554 1230 
PT8'l'T~' 235 SSt; 1231 
PUIHL 1 0 t 
FURFL 1 0 I) 
RCL 56"5 1553 
~CL 566 1554 
RCLFLG 103 
RCLFLG 102 
RCL?T 105 
RCLPT 104 
RCLPTn 107 
RCL?Tf~ 106 
REGMOV 1 1 1 
R£G~1OV 1 1 t) 
::::ECStJP 1 1 :J 
REGS!JP 112 
RP3.30 1724 
F:~:;TK8 :534 
Fe:; TKB 1535 
R -, ';UB 1102 
R·':;UB 1 1 03 
SPoVEAS 1 t 5 
S f.~ '/Ef1S 11 4 
:3A',/EP 1 1 ? 
SA'.JEP 116 
SHVER 121 
SA'·/ER 121j 
SA'-/ER~< 123 
SA ',lEi< ,~ 1 .") ~, ... .:. 

:3 Po "lEX 125 
S ~l'-/EX 124 
';[KOT 12"1 
::;EK?T 126 
':;;EKPTH 131 
:::;EK~TA 130 
SIZt.? 13"7-
S 1 ZF'? 13::: 
SIZSUF ,,,7-

.:., 0_\ 

:; I ZSLl2 274 
~;;r 8 r t 0 1 (11 I) 

STBTIO lOt ~ 

::;r,jFLG 1"7C:: ,-' . 
ST')FLG 134 
~:I<'FS j'J 1 7::t 1746 
'JF L I r~;( 2 1 ~. 
UFL I ;;1:< 22 (I 



;<<'~56 1160£· 12E.1 1733 
X<999 2.55 
X< >F 13~ 

X<>F 13€ NOMAS 
XASN 503 
XASH 504 

NOt MAnufacturer Sup.,ortecl 
T tact manufacturer 

recipient agrees NO to c;on 

XTOA 141 
X10A 14(.1 

E"nd or VASM assembly 
.** ..... **.*****************.*.********.**.**************************** 
VASM ROM ASSEMBLY REV. 6/81A 

OPT!~NS: l C S 

.. .. 
2 

1******************** 

FILE SCAP2B 

,. i~:<CHR - ROUTIHE TO POINT TO THE NEXT BYTE HI THE EX.MEM 
.. I~PUT: AC3:0] • CURRENT ADDRESS 
* PT= 3 
.. IF S3=1, WHEN IT MOVES TO THE NEXT MODULE, IT WILL UPDATE 
.. THE BASE REG IN BOTH MODULE. 
* 83=0, WILL NOT UPDATE THE BASE REGISTERS . .. 
.. 'iX:~£G - SPECIAL ENTRY POIHT TO POINT TO NEXT REG 
.. CUTPUT: A[3:0J= NEXT ADDR 
.. PT = 3 
* US£D A(7:0J. C, S2, +1 SUB LEVEL 

* 
1 U 
t ':~ 

* ') t 
< •• 0 
21 1 
.4, ._, 2 ~:, ~ 

~'3 3 
~:4 4 
25 5 
~~ r; 6 
;2'1 7 
- ,-, 

.~- "':' 1 0 
2'9 1 1 
~(l 12 
:. (I 13 
:f 1 14 
.:;;:; 15 
. -. 16 
77 17 "-i "_, 

34 20 
?'5 21 
?,: 22 
3;:- 23 

:+< 

ENTR'f' NXCHR 
EHTRY NXREG 

t·IXCHR 1 G08UB INCADA POINT TO NEXT BYTE 
0 

23 GOTO NXCH10 ( 4) 
646 A=A-l X riXREG PO I IH TO NEXT REG 

ttXCH10 460 LOI 
1 00 COH2 

1526 ? AIO 
53 GONC 

460 LDI 
1 COtt2 

266 C=A 
426 

4 
~<s 
NXCH20 

0 
~\S 

0 

( 
I N BASE MONJLE ? 

t 4) YES 

1546 ? AIC " ,'0 NXCH20 POINTING AT LAST REG OF THE MODULE 
1540 

1 
0 
0 

14 
1640 
1434 

RTN C 
GOSUB 

::~DEF 

'7-'83=1 
RTN NC 
PT= 

GOSlI8 

NXHWl 

HO 
PO HIT TO r4EXT MO(:tlILE 

WANT TO UPDATE BASE RE~ . 
t·KI 

* nT THIS POINT, A.X=C.X=NEF WHERE N=2 OR 3. 
>t< 

'I! 24 
r. '. .-.r':" 1 '.0.. ":'...J 

4::: 2E. 1 

1 12 
C52 
160 

C=(t 
(:==C+l 
rJADD=C 

lllPT 
l •. IPT 

CHANGE C.X= N01 TO POINT TO THE LOWE' 
REG1STER IN THIS MODULE 



27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 

116 C=O W FIX UP NEXT MODULE BASE REG 
534 PTe 6 
252 C=A WPT 
412 

1S74 RCI< 12 
234 PTe 5 
112 C=O WPT 
246 C=A X 
406 

1360 DATA=C 
574 RCR 6 

!; 1 
'52 
'5'3 
54 

1160 DADD-C UPDATE CURRENT BASE REG 
70 C=DATA 
74 RCR 3 

246 C=A X LOAD NEXT MODULE ADDR 
406 
674 RCI< 11 

1360 DATAcC 
773 GOTO NXMDRT ( 150) 

* 
: •. *************** 
,.. Wnl'lDL - GET NEXT MODULE ADDRESS 
* INPUT: A.X = REG ADDR WITHIN CURRENT MODULE 
* 0UTPUT: A.X = HIGHEST REGISTER ADDRESS OF NEXT MODULE 
* IF A.X = 0 THERE IS NO NEXT MODULE 
* IF 92=1 HEXT MODULE IS NOT CONNECTED TO CURRENT MODULE 
... A[7:4] = INPUT OF A[3:01 
... PT = 3 
... USEi) A[7: OL C,S2~PT=3 +0 sue LEYEL 

* 
~' 1 

:4< 

ENTRV NXTMDL 

52 W<TMOL 
53 
54 
55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 
70 

?'} 
I c.. 

73 
74 
75 
76 
-..,. 
( ( 

100 

256 C=A 
416 
174 RCR 
34 PTe 

252 AC EX 
374 RCR 
416 A=C 
460 LD I 
100 CON2 

1526 ? A*O 
53 GOt~C 

46(1 LDI 
1 CON 

266 C=A 
426 

1160 DAOD=C 
460 LDI 

1357 COH2 
406 14=(: 

70 C=DATA 
74 RCR 

1~46 ? pte 
43 GONe 

i01 7066 A=A+l 
102 1546 ? AIC 
103 107 GOC 
104 NXMD05 1434 PTe 

4 
3 
WPT 
1 0 
lJ 

4 0 
XS 
NXI'lD01 < 

01 

46 15 
X 

3 
X 
N~~ND 05 ( 
"'.~ () .:> 

N::{t'1D 1 (I .: 

1 

SAVE Ae310] TO A[714] 

CURRENTLY IN BASE MODULE ? 
(1) '(E5 

1 04 ) 

C. :><= HEX 2EF 
A. X = HE::< 2EF 
GET LO~EST REG OF THE MODULE 
C.X= NEXT MODULE ADDR 
NEXT MODULE ADDR - 2EF ? 
'lES 
A . ~< = HE::< 3EF 
NEXT MODULE = 3EF ? 

113) NO, NO NE~T MODULE CONNECTED 



'" AT THIS PQIHT, A.X=C.X:HEF WHERE N=2 OR 3. 

'" 
1 0 I 1 O~ 1 12 
1 o;~ 1136 1052 
1 (!:~ 1 07 1160 
1 001 1 1 0 70 
1 (.!-:: 1 1 1 1546 
t (,~, 1 1 2. ?63 

'" 
'" i~;<l"I[,R r SETS PT=3 AND 

'" 1 1 tJ 1 1 3 ~jXMD 1 0 1 010 
1 1 ~ 114 256 
1 1 i 115 416 
1 1 ;? 1 16 174 
1 1 3 1 1 7 42£. 

1 1 '. 
120 460 

1 1 ~) 121 1 001 
Itt> ' -""')'9 . ,- 152€. 
1 1 f' 123 2.77 
1 1 B 124 406 
119 125 1160 
12 (I 126 1!'60 
121 127 70 
1- " 130 1546 
1 ':, '-i: 1 31 133 
1 ~~4 132 246 
L~'i 133 W<MD20 1 0-:.6 
1~r:, 134 tl;':M025 406 
12'l 135 1160 
1 ;;~:::; 136 1360 
1; .:" 13-; 70 
1 ~ I,' 140 1 ~46 
1 3 ~ 141 33 
13:":: 142 NOtD<MO Eo 
1 ---- 143 53 

,.. 
,.. 

1 ?'f· 144 tlElmDL 1434 

* 
* ;~:':'1' H JU~PS TO ttElt: t1DL 
04< so ': HAt'lGES THE (11 TO 
:t- C C :.: T A I ~·I·; THE ':: ORFECT ,.. 

14::' 1 45 1620 
143 1 46 1 720 
1 ~d 1 4"" " 406 
14':1 1 50 tn':I'1DRT 34 
1 , . .' ~ Co 1 51 1 74(1 
1 ,~ 7J 1 '" ,-. 

.J~ rn-:MD3 (I 1 ':·66 
1 <je. 

~. t 53 27 
14("' 154 1 066 
1 :: I' 1 55 l~i<M04 0 1 t E.. 0 
151 1 56 70 
1 :;:~ 1 c: -, 74 .J i 

1 ': -~. t 60 1 5 .. ~6 
1 ~:..: I 61 1 613 
1 " ; 162 460 
1 <::' .' .-, 16::; 1 0(11 
I:=:'; ;. 1 64 1 "'66 

C=O 
C=C+1 
DADD=C 
C=OATA 
? AIC 
GOtK 

RETlIF~HS 

52= 
C=A 

RCF: 
A=C 
LOI 
COt-! 
? A#O 
GOC 
A=C 
DADD=C 
DATA=C 
C=OATA 
"? AIC 
GONe 
AC E" .". 
C=(+1 
A=C 
DADO=C 
DIHA=C 
C=DATA 
? AttC 
GONC 
A=O 
GOTO 

PT= 

WPT 
"'PT 

LOAI) C.}<= NOI 

GET LOWEST REG OF NEXT MODULE 
X IS NEXT MODULE INITIALIZED? 
NXMDRT ( 150) YES, A.X=HIGHEST REG ADDR OF NEXT MOD 

DISCONTINUE MEMORV FLAG 

4 C.X=(:URRENT REG ADDR 
~<S A v .. , = OEF /2EF.,'·3EF 

513 C . ~< = HE~< 201 
>:S CUF:F:EtHL '( IN BASE ~10[;'ULE 

N~< M[)3 0 ( 152 ) t,w 

~< A . X=HE;I, 201 

WF.: I TE TO t-IEXT MO[:'ULE 

~< REG ;201 E:,nST ? 
HElmOL ( 144 :> YES, PLUG IT It~ 

~< HE~< 201 BACK TO C 
~<s C " .. '\ = HE::{ 3 (11 
'I ( . A.X = HEi< 3 (11 

" ,', REG ::: 01 E:"; 1ST ? 
t~EtJM()L ( f 44 ) '(ES 
X HO NEXT MO[:'ULE 
t~~O'IDRT ( 150 ) 

ARE [)Ot1E l".iITH A . X:;; C . ~<:: ~l (I 1 t.,IHEI<:E t~= 2 OP ~. , 
EF AS 
'.Jf1LUE 

LC 
LC 
A=r' 
PT=" 
RTli 
') AttC 
Goe 
C=C+l 
OAuD=C 
C=DATA 
ReF: 

A tt(, 

C; 0 t~ C 
L[.I 
C Ori 
? f..I#'= 

REQUIRED, AND 
FOR 

14 
15 

3 

THE A=i' " , ...... 
C. ::<3 ALREADY 

( ~;EE ABOVE FOR FHLLIt~C 

A, ~< = 2EF/3EF 

XS CURRENTLY Al REG 201 ? 
N~~~m4 (I ( 155) t~o, CHECK REG :2 (11 

I t~) 

XS CURRENTLY AT REG 201 ,CHE(V 301 
CHECK NEXT MODULE 

',' ,r" 

t~ (I t~~! t1 D ( I 42) '( E :=.:, t~ (I t~ E :.: T j'l (i L' U L E 

513 
CURRENTLY AT REG 201 ~ 



1'5~ 165 1477 GOC N~<MD25 ( t 34) NO. SEE IF REG 201 EXIST 
11:"~ .., .' 166 1453 GOTO NXMD20 ( '33 ) YES. SEE IF REG 301 EXIST 

... 
********************* ... AD·.,.REC - ADVANCE RDDR TO POINT TO NEXT RECORD 
* INPUT . A[3:0] = AODR OF CURRENT RECORD LENGTH . 
* PT= 3 
* OUTPUT . A[3:0] = 1ST BYTE AODR OF NEXT RECORD . 
* '-'SED At?: OL B[3: OL C, S2. PT, +1 SUB LEVEL 
* AI) .... REB - SIMILAR TO "AOVREC,u EXCEPT THE RECORD LENGTH IN B.X AS INPUT 
... 

16'J ENTf('f AOVREC 
170 ENTRY ADVREB 

* 
1'12 167 t=lDVREC 1 COSUB GTBYTA 
1';:'2 170 0 
173 1 71 126 C=O XS 
174 172 t 046 C=C+1 X C,X= RECORD LENGTt:t + 1 
1;'5 173 346 Be EX )< 
17,j 174 ADVRE8 14l- AS EX X A.X: RECORD LEHGTH 
1 --( .. 175 460 LOI 
170 176 7 CON 7 
1'19 171 t 32 C=O M 
t~o 200 AD'JR10 706 A=A-C X 
1 S t 201 37 Goe ADVR20 ( 204 ) 
11::;': 202 1072 C=C+1 M 
1 E~:3 LEGAL 
H:< 203 1753 GO TO ADVR10 ( 200 ) 
185 204 ADVR20 1 (106 CaA+C X 
1 :::,;, 20!l 746 C=C+C X 
lB'l 206 674 RCR 1 t 
1 ';:'; 207 342 BC EX PT S[3]= I OF REMAINING BYTES :f: 2 
18'1 210 146 AS EX X 
1 S'IJ .~ 11 574 RCR 6 
19~ 212 346 BC EX X B,X= I OF REGISTERS 
19;2 213 53 GOTO AO\o'ADR ( 220) 

... 
**"'****"''''*'''******* 
... AI)YADR - ADVANCE ADDRESS IN EXTERNAL MEMORY 
... INPUT: ACl:O] = CURRENT ADDRESS 
... 8[2:0] = HUMBER OF REGISTERS TO ADVANCE 
* 8[3] z PLUS HALF OF THIS I OF BYTES 
... GUTPUT A[3:0J = ADVAHCED ADDRESS 
'" PT= 3 
... IF 52 = t. DISCONTINUITY DETECTED IN MEMORY 
... IF A.X = 0, MEMORY OVERFLOW 
:t< USED A[7: OJ., S[3: OJ. C, S2, PT=3, +1 SUB LEVEL 
* ADYA01 - ADVANCE ONE REGISTER IN EXTERNAL MEMORY 
* INPUT: AC3:0] = CURRENT AD~RESS 
... GU'rpUT: SAME AS NADVADR" 

'" USED : SAME AS "ADVADR" 

'" 
'" 211} ENTRY ADVADR 

2i EtHR'I AD'·lAD f 
... 

21:1 214 H [J '.,I AD 1 1 16 C=(f lJ 
214 2iS 1(156 C=C+1 l~ 

21 ~~ 216 34 PT:::: 3 
2ft; 217 '352 Be E"" .', l(IPT 



217 ~'20 tlD'./ADR 1 GOSlIB GOSUB 
2 t ~." 221 0 
21H ;:'22 0 XOEF ENRGAO GET LOklEST REG A[>DR OF ClIF.:REHT 
219 223 11 06 C=A-C X C.X=tt OF REMAINING REGS IN TH I ::. 
221j 224 146 AB EX X A=tt OF REGS, B=CURREtH REG ADDR 
221 225 1406 ? A(C X ENOUGH ROOM IN CURRENT I'WDIJLE ? 
22';: 226 113 GOHC AOVA20 ( 237 ) NO, HAS TO GO TO NEXT MODULE 
22'~ 227 146 AB EX X B=tt OF REGS, A=CURREtH REG AN)F: 
22~ 230 606 A=A-B X A.X=ADVANCED REG AOOP. 
225 231 34 PT= 3 SEE IF NEED TO ADVANCE B~(TES ? 
22':, :~32 602 A=A-B PT ADVANCE REMAINING BYTES 
22'( 233 1640 RTN NC ENOUGH BVTES IN THE SAME REG 
22t! 234 E.42 A=A-1 PT 

.22':, :~35 642 A=A-1 PT POHH TO BYTE A[>DR HI HE)<T PEG 
23ft LEGAL 
~3t 236 1563 GO TO ADVAD1 ( 214 ) A(.'VAHCE ONE MORE REG 
23:.:: 237 A[)'·/A20 706 A=A-C ~< A.X=REI'1AIHING REGS TO GO 
2'-:' 240 146 AS EX X A=START AOOR, B=REGS TO 
234 241 1 COSUB COSUB 
234 242 0 
22'i 243 0 XDEF NXTMDL GET AODR OF HE~<T MODULE 
2-::1: .. ~:44 1506 ? AIO \I 

( . IS THERE A t~EXT MO[)lILE 
2.3;: 245 1640 RTH He NO 
2 ;?>:~ 246 1523 GOTO ADVAOR ( 220) 

* 
~******************** 
* GTI~DX - GET INDEX FROM X IN FORM RRR.BBBEEE 
* INPUT: IF S5~1, THE INDEX IS A REGISTER BLOCK SPECIFICATION 
* IF S~=O, OlHEP.WISE 
* IF 52=1, WILL DECODE X AS RRR.BBXXXXXXXXX 
* (IF S2=1, ENTRY MUST BE AT GTIND2) 
* OUTPUT: IF 85=0, THEN N[2:CJ=EEE, 
* N[5:3J= REG AODR OF BBB 
* N[8:6J= REG AODR OF RRR 
* C=N 
* IF 85=1, THEN N[2:0J= REG ADDR OF BBS 
* N[5:3J= REG AODR OF RRR 
* IF 82=1, THEN N[5:3J= RRR 
* N[2:0J= 88 
*' 'JSED A, 8, C, H, S2,S3, PT +2 SUB LEVEL 

* 25",. 
2 c -, 

'-' " 
* 2 C'.:I 

--" 

2(l' 
'i .-c.0 I 
2' '\ 0.-_ 

2 E: -_, 
2;:'.:l 
"")rc..· .c..C _, 

26") 
2 E':. 
2t. ~} 
26 ~~: 
"2 t. :~: 

247 
250 
251 
252 
:{53 
254 
.255 
256 
257 
260 
261 
:;:~6 ;: 

G T I tlO;< 
GTItm;:: 

EtHF:'( GTIN[I~< 

EtHRY GTItW2 

1 004 82= 0 DECODE X AS RRR.BBBEEE 
i 16 (:=(1 

t 160 DADD=C 
370 C=REGN 3 
356 Be E>~ hi 
31 E. C=8 1.\1 

1 GOSlIB BCDBIN GET BINARY OF INT(X) 
0 

160 H:.:(: 

4 83= (I 

1 c.;O:;UB GO~;U8 
(I 

? 

-1 
GO 

2~~,(·_f ::;:63 (I )<DEF GTFRAB GET 1ST 3 FRAC DIGIT OF X 
:2? 'J 264 406 A=( 1 . .1 •... , 
.... , ; 265 -=:". 260 c=t'j 
27;! :~66 674 ReF; 1 1 

MO[JUL: 
Mel [:dJ; 



27:3 267 246 AC EX X 
274 270 160 N=C 
275 271 14 ?83=1 GET 2ND 3 DIGIT OF FRAC( X) YET ? 
2~6 272 37 GOC GTIX20 < 275 ) YES 
277 273 to S3= 1 
270 274 1653 GO TO GTIX10 < 261 ) 
2~') 275 GTIX20 1014 ?S2=1 FOR THE FCt~ ISTOFlAG" ? 
2B(; 2~6 1540 RTN C YES 
281 277 1570 C=REGN 13 REGO TO A.X 
2S2 300 74 RCR 3 
28'!. 301 406 A=C X 
284 302 260 C~N CONVERT REGISTER INDICES TO 
22''; 303 74 RCR 3 ABS(llUTE ADDRESSES AND 
2":-'''' .. " 304 1006 C=A+C X CHECK THAT THE'" EXIST 
2S'," 305 74 RCR 3 
22,:, 30G 1006 C=A+C X 
28"1 307 214 ?S5=1 FOR THE FCN "REGMO'v'E" ? 
29f; 31 0 73 GCINC GTIX30 < 317 ) YES 
2']1 31 1 1 GOSU8 CHKADR 
29t 312 0 
29;., 313 674 RCR 1 1 
29:~ 314 160 N=C 
294 315 1 GOlONG CHKADR 
29'4 316 2 
201: 

.. oj 317 GTI~<30 474 RCR 8 
296 320 160 N=C 
297 321 1740 RTH 

* 
:;:******************* 

'" GT':'RA - G1:T FIRST 3 FRACTION DIGITS OF A NUMBER 
* INPUT : A = THE NUMBER 

* ,:!)1PlIT . C.X = BINARY OF THE FRACTION DIGITS . 
,.. 8 = FRACTION OF THE NUMBER TH1ES 1 000 

'" :jS~[) A, B, C. S8 +1 SUE: lE'VEl 
>4< GF'RP.B - SA~1E AS "GTFRA" EXCEPT THE IHPLIT NUMBER IS IN B 
:4< 

307 ENTR'l GTFRA 
30{~ EtHR'( GTFRAB 

>4< 

310 322 GTFRA8 156 AB E"" o. IAI 

31 1 323 GTFPA 1240 SETDEC 
3 t ;? 324 1526 ? AIO \,·'e "v THE NUMBE~: < 1 ? 
313 325 47 GOC GTFR:20 ( 331 ) 'lES 
314 326 GTFR10 1772 A SL M 
315 327 646 A=p-l ' . " 3 It; ~~O 

.~.,:" 1763 GONe GTFRfO ( 32E. ) 
31 ;' 331 GTFR20 460 LDI 
31B 7 -:"J 

-_, • .J r:... 3 CON 3 
319 333 1 (114 "?S2= 1 DECODE X AS RF:F.' , B8 -? 

3211 334 33 GONC GTFR3(1 ( 337 ) NO 
321 ~~.,. 

.:, ...) ...... 1146 C=C-l X 
32::: ?36 1 (I 83= LOOP OHL 'y' Ot'ICE IH GT It~[12 
3"'; "77"7 GTFR30 !5 06 A=A+C X MULTIPLY 8" 1000 ( OR 1 (10 ::0 "- , "_,....., J • I 

324 340 216 B=A l~ 

3.2"5 341 256 AC E" <'. l(1 

32:"-, 342 1140 SETHE;C: 
~?/ 
~~ . :::·n 1 GOLONG BeDB 1t~ 
32'7 :::44 ., 

c... 

'f< 

:4< 



~*-****************** 
'" ENRG~D - GET LO~EST REGISTER ADDRESS OF CURRENT MODULE 
* INPUT: AC3:0] = REG ADDR IN CURRENT MODULE 
*' GUTPUT: C[3:0J = LOWEST REG ADDR OF CURRENT MODULE 
*' USED C[3:0] +0 SUB LEVEL 
*' 

3J~· ENTRY EHRGAD 
*' 

33E7 345 ENRGAD 460 LDI 
33.:, 346 1 00 COti2 4 0 
34 (I 347 1526 ? A.O XS CURRENT AT BASE MO[;'ULE 
341 350 1640 RTN NC YES 
342 351 460 LDI 
34::: 352 1 CON 01 
344 353 266 C=A XS 
3-1<; 354 426 
345 355 1740 RTN 

'" ,.. 

'" .. ****************'************************************************ 
* GTckNA - GET THE PROGRAM FROM ALPHA REGISTER ,.. 
'" GT=RAD - GET ADDR OF THE PROGRAM WHOSE NAME IS GIVEN IN ALPHA * 
'" ;J~ED A.B[3:0LC .. M,PT.SO-6,S8.S9 +3 SUB LEVEL * 
* REGISTER * 
*' GRFL~A - GET THE FILE NAME FROM ALPHA REGISTER *' 

* '" '" THE FILE NAME WILL BE TERMINATED BY EITHER A COMMA OR END OF '" 
'" ALFHA REGISTER. A FILE NAME HAS TO BE EXACTLY 7 CHARS. IT WILL* 
*' 8~ T~UHCATED OR FILLED WITH TRAILING BLANKS IF IT IS LONGER OR* 
*' SIlO~l ER THAN 7 CHARS. THE ADDR OF A DEL UtI TER WILL BE SAVED '" 
'" IN REG.8[:3:10J EVERY TIME FOR LATER USE * 

'" '" USE) A,B[3:0J,C.M,PT,S6.SS.S3.S1 
'" GT~RHA, GTFLNA USE 1 SUB LEVELS, GTPRAD USES 3 
* AL~AM2 USES 1 LEYELS IF Sl=O. 3 LEVELS IF 51=1 
... STAl US IJSE[> : 
* ?5 SET TO "OW AT BEGINNING. WILL BE SET TO 
'" HON-HULL CHAR IN ALPHA REGISTER 
* ~f SET TO "OW AT 8~GIHNING. WILL BE SET TO 
'" IS ENCOUNTERED 

"it 

:+ 
SUB LEVELS * 

* 
'" 

It 1 It FOR AN',' * 
* 

"1" IF A CONNA:" 

... 53 * 
'" 93=1 THE FILE WILL BE SHIFTED INTO M FROM LEFT END * 
* 83=0 1/ RIGHT END :+< 

:4< SI hlHEN 53=1 * 
:+< IF SI=l, GET THE PROGRAM ADDRESS * 
* SI=O, DON'T TRY TO GET PROGRAM ADDRESS * 
* OUTFUT M = PROGRAM NAME OR FILE NAME * 
* Ae3: 0] = PROGRAt1 HEA[> ADDP * 
* A [7: 4 J = PROGRAM EN[J AD[JR * 
* REG.8[13:tO) = LAST CHAR ADDR * 
* EFROR EXIT : IF HAME NOT FOUND WILL EXIT TO "NAME ERROR" * 
.**************************************************************'** 
* 

38':' EtHR'I' GTPRi~A 

3S~ EtHR'( GTPRAD 
38'-'; EtHF~',' GTFU1A 
3:3'-: Et·jTR\' AUjAt12 
3;:::;- '356 GTPRt~A 1404 SI= (I 

3:3 ~r-
.~.J .-

~J-
L.':' GOTO GTPRt~!) ( 361 ) 

"f' 



33';" 360 GTPRAO 1410 SI= 1 
3'3G 361 GTPRNO 10 ~"7-""" ..... - 1 
391 362 33 GO TO ALHAM1 ( 365 ) 
392 ?63 GTFLHA 4 53= 0 
39:~ 364 1404 S1= 0 

... 
3'3S 365 ALNAMI 116 C=O 
3'96 366 1160 DAOD=C 
39',' 367 1 070 C=REGH a PUT ALPHA HEAD ADOR TO REG. 8 r 1 3 : 1 0 ] 
3 'J;:; 370 1334 PT= 13 
3')'? 37'1 620 LC 6 
400 372 20 LC 0 
401 373 20 LC 0 
4fj2 374 t 020 LC 8 
.:I (t:~ 375 1050 REGN=-C 8 
40,1 37';:, AU-IAM? 204 ,-.C'_ 

,.:.. ... ~- 0 CLEAR NULL STR It~G FLAG 
4 I) ~:: -..,~ . ..) r ; 504 S6= 0 RESET CO I'lI'tft FLAG 
4(1h 400 1 16 c=o 
41):; 401 530 M=C 
4 :){~ 402 1160 DADD=C 
4::r~~ 403 1070 C=REGH 8 
4tt) 404 34 PT= 3 
41 1 405 374 RCR 1 0 
4 , ~~ 406 352 BC EX WPT PUT LAST ADDF: IN "S" 
4 1 :1 407 1334 PT::.: 13 
414 410 720 LC 7 
41 ~) 411 276 AC EX S CHAR COUNTER IN A( 13 ) 
416 412 353 GOTO ALNA20 ( 447) 

... 
4tH 413 ALNA10 1 COSUB IHCADA GET HE)(T BYTE 
4tH 414 0 
4 t 9. 41S 1 COSU8 GTBYTA 
419 416 0 
4~: I~ 417 212 8=t:"l IJPT ~l() rJR TO 8 
421 420 1434 PT= 1 
4;" :: 421 1352 . ., CiO IJPT F' .:' IT A LEADHIC BLANK? 
4:·n 422 253 GOHC ALNA20 ( 447 ) 'lES 
42'1 423 412 'A::C IJPT CHECK FOR COMMA 
4?'5 424 460 LDI 
42~, 42S S4 COH @54 CO~IMA 
42'';- 426 1'552 ? AIC 1I1PT IS CHAR A COMM'::'? 
4~'~: 427 37 GOC Alt~A 12 ( 432 ) NO 
42~i 430 510 S6= 1 
43(1 431 263 GO TO ALt~A30 ( 457) 
431 432 ALNQ12 210 S5= 1 SET NON-NULL STRIHG FLAG 
4:5:~: 433 1536 "? AiO S 7 CHARS YET ? 
4 ~\~; 434 133 GOt~C AUtA20 ( 447) YES 
434 435 676 A=A-1 S DEC, CHAR COUtH 
43'5 436 ";30 C=M 
41f 437 14 ?S3=1 SHIFT TO ~1 FROM LEFT ·-:;1 

4J; 44(1 43 GOtiC ALHA1"; ( 444 ) NO., FRON RIGHT 
4 "»' 441 .;:; C'') 

.... ...J.:. AC E~< t~PT SHIFT CHAP TO M FPOM LEFT 
4:J'~' 442 1074 RCR 2 
44(1 443 33 GOTO ALt~A 17 ( 446 ) 
4.1.1 444 ALHA16 1574 RCP 1 .-, 

.:.. SHIFT CHAF~ TO M FROM RIGHT 
44~: 445 252 AC E'~' ,. lWT 
44::: 446 ALt~A17 530 N=C 
44..: 447 AU-IA20 34 PT= 3 
44~ 450 152 AB E',' l~IP T AODR BACK TO R. 
44':. 451 460 LDI 



447 452 5 COt~2 0 5 
44B 453 102 C=O PT 
44~ 454 1552 ? A*C WPT END OF "A" REG. 
450 455 1367 GOC ALNA10 ( 413 ) NOT YET 
45t 456 212 B=A WPT ADDR TO B 
4';2 4~7 ALNA30 ~,30 C=M 
4'53 460 1536 ? A*O S 7 CHARS YET ? 
45-t 461 143 GONC ALt~A40 ( 475) YES 
455 462 1.4 ?S3=1 SHIFT FROM LEFT ? 
45': 463 53 GONC ALHA35 ( 470) NO, FROM RIGHT 
457 464 1074 RCR 2 
4'58 465 ALNA33 530 M=C 
459 466 ALNA34 676 A=A-1 S 
460 LEGAL 
461 467 1703 GOTO ALHA30 < 457 ) 
41':i~~ 470 ALHA35 1574 RCR 12 SHIFT BLANK TO M FRO~l RIGHT 
4~:!. 471 1434 PT= 1 
464 472 :220 LC 2 
46') 473 20 LC 0 
46::'- 474 1713 GOTO ALHA33 < 465 ) 
467 475 ALHA40 1056 C=C+1 W IS THE FILE HAME = FFFFFFF .') 

4':'~-\ 476 537 fiOC FIUtER ( 551 ) IF SO, SA't Nt·~AME ERR" 
46':;1 477 34 PT= 3 
470 500 1070 C=REGH S-
471 501 374 ReR , 0 
4"12 502 312 C=B WPT 
4 ~~3 503 174 RCR 4 
474 504 1050 REGN=C 8 STO ADDR IN R(tO-13) 
475 505 214 ?S5=1 ALPHA EMPTY ? 
476 506 157 GOC ALHA60 ( 523 ) HO 
4 --. 

"" j" 
5(17 14 ·?83= 1 LOOKING FOR FILE NAME ~. 

410 510 413 GOHC FILNER ( 551 ) 'rES, SAY "NAME ERR" 
4 ~'9 51 1 1414 ?S1=1 ONLY LOOKING FOR F'ROG HM'1E ? 

4~~ V 512 1640 RTN NC '(ES, ALPHA EMPTY IS O.K. 
481 513 314 ?810=1 CURRENT PROG IN ROM ? 
48;';' 514 43 GONC ALNA55 < 520) NO 
4~3:! 515 ROMEF:P 1 GOSU8 ERROR SAY uROM" 
48:~ 516 0 
48<: 517 0 X[.lEF MSGROM 
4,~., 520 ALNA55 1 CiOSUB GETPC GET CURRENT PROG COUNTEP 
4:3'5 521 0 
4~.~~. '522 173 GO TO AlNA70 ( 541 ) 
4';'7 'J' 523 AlNA60 1414 ?S1=1 ~IAtH TO GET PROG ADDR ? 
48::: 524 1640 RTN t~C HO 
4;::;':" "1 . ...,.,. 

'_ L....J 630 C=M 
4'::"1; 526 1150 REGH=C '3 
4~~ 1 5"'" '::'. 1 C:iOSUB ASRCH SE AR CH FOR THE PROG 
491 530 0 
4';;~ 531 416 A=C t(1 SAVE THE A[)DF; IN A 
49:3 532 1 '356 ? c#o tJ FOllHD IT ? 
49.:; c~--,.,: .. ~ 163 GOHC FILNER ( 551 ) HO, SAY II tJAME ERP" 
4-3~ 534 1 1 14 ~'S9= 1 MICRO CODE FUNCTIOH ? 
4\itS c ~-= 

_I~...J 147 1:;;0(: FILNER ( 551 ) '(ES, SA'( »t~HME E F.: F.: " 
49/ 536 1 (114 ~'S2= f PROGJ:;:Ml HI F:Ol'1 ? 
4'';';'; 537 1'567 C; oc ROt1ERR ( 515 ) '/E8 .. SA"i "~:Ot-l" 
4'j':; 540 34 PT= ~, 

5 G I:' 541 ALN~7(1 1 C;OSUB FLINI<A F I t~D FROG ENe) A(I DR 
c- ,- " 
JJ. 542 (I 

5 () I 543 174 RCF: 4 
5 (j:-: 544 416 A=C hi A[7:4J = PPOG END AODR 



50:~ 545 174 ReR 4 
50'~ 546 412 A=C WPT A[3:01= PROG END ADDR 
50~ 547 1 GOLot~G CPGt110 GET PROGRAM HEAD ADDR 
505 550 2 

• 
567 ENTRY FILNER 
SOH 551 FILHER 1 COSUB COSUB3 

NOMAS 5GB 552 0 
50~1 553 0 XDEF APERMG 
510 554 16 C(lt~ @16 H NOt MAnufacturer Supported 

5 ~ 1 555 1 CON @01 A 
NOT to contact manufacturw 

recipient agrees 

S t:? 556 15 CON @15 M 
51 :1 557 1005 Cot~ @1005 E 
51·' 560 t casus GOL3 
514 561 0 
5ni 562 0 XDEF DISERR 

... 
• 
~ ... *** •• ** ........... ***** .... ** ... ****************"'''' ... **''''''**'''****.**"''''''' •• '''*''''''**** 
• GETREC - READ TO THE ALPHA REGISTER, THE CURRENT RECORD STARTING ... 
• FROM THE CURRENT CHAR IN THE CURRENT WORKING TEXT FILE, '" 
* THE ALPHA REGISTER WILL BE CLEARED BEFORE THE READ, IF THE* 
• END OF THE CURRENT RECORD IN THE FILE IS REACHED, IT WILL ... 
• CLEAR USER FLA-G 17, IF THE END OF THE RECORD IS NOT ... 
... REACHED, IT WILL READ 24 CHARS AND LEAYE THE CHAR POIHTER '" 
... AT THE LAST CHPR READ AND WILL SET uSER FLAG 17. IF IT ... 
... REACHED THE END OF THE RECORD, THEN THE NEXT READ WILL '" 
... START FROM THE BEGINNINC OF THE NEXT RECORD, ... 
... ~RCLREC - VERY SIMILAR TO uCETRECu EXCEPT IT WILL NOT CLEAR THE ... 
... ALPHA REGISTER BEFORE THE READ, ... 
~******** ...... ********"'** ...... **"'****"'*"''''***'''****''''''*****'''*'''*"'''''''''''''''''''''''''**''''''*'''''' ... 

532 ENTR'l GETREC 
53.3 ENTRY ARCU~C 

• 
535 563 4°3 CON @203 C 
536 564 5 COt~ @05 E 
53? 565 22 CON @22 R 
53::;' 566 24 CON @24 T 
53';' 567 5 CON @05 E 
54{1 570 .- COt~ @u7 G 
541 57'1 GETREC 1210 S7= 1 FLAG FOR CLA 
542 572 1 13 GOTO GTRC05 ( 603 ) 

,.. 
544 573 203 CON @203 C 
54~ 574 5 COt-l @05 E 
5H- 575 22 CON @"-,..., ....... R 
547 576 14 COH @14 L 
548 577 3 COH @03 C 
549 600 22 CON @22 R 
551' 601 CON @Ol A 
551 602 ARCLRC 1204 57= 0 FLAG FOR NO CLA 
55? 603 GTRC05 1 GOSUB GOSlfB3 
55:.,.: 604 0 
55? f05 (I ::<:OEF CURFLT GET CURRENT TE::':T FILE 
554 6 (16 210 S5~ 
55S 607 404 S8= 0 FLAG FOR POItH TO NE~n REe 
55'::· 610 1 C,OSU8 GOSU8 
55~ 611 0 
55? 612 (I XDEF CURECi POrtH TO ':URPErH PO I tEEt=: 

hlHEt~ AT -t 



I 

55.'? 613 1614 ?80=1 REACHED EOF ? 
559 614 43 GONC GTRCfO ( 620) NO 
560 615 1 GOSUB GOL3 
560 616 0 
561 617 0 XDEF EOFL 
56;'! 620 GTRC10 1 16 C=O lAI ENABLE CHIP 0 
56~~ 621 1160 DADD=C 
5:S4 622 410 sa= IHDICATE HOT YET REACHED END OF PEC 
56':i 623 1214 ?S7=1 CLA ? 
5:;~, 624 53 GONC GTRC20 ( 631 ) HOT FOR "ARCLREC" 
567 625 1 GOSUB GLA YES 
567 626 0 
56~~ 627 6 A=O X SA'r' ALEN = 0 
56'~' t,30 43 GOTO GTRC25 ( 634 ) 
570 631 GTRC20 1 GOSUB GOSUBO GET CURRENT ALPHA LENGTH 
570 ':.32 (I 

5"'· I I ';,33 0 XDEF ALEN 
572 634 GTRC25 460 l.OI 
57.1 E.35 30 COt·1 24 C.X = 24 
574 636 246 AC EX X 
575 637 706 A=A-C X A.X = NO. OF CHARS TO FILL ALPHA 
576 640 260 C=N 
5""-' .. ' 641 574 RCR 6 C.X= CURREtH CHAR POHHER 
578 642 "356 BC EX W B.X= CURRENT CHAP. POINTEF~ 

579 t.43 1274 RCR 7 C.X= CURRENT RECORD LEHGTH 
sa.:- ~.44 246 AC EX X A.X= CUR RE(' LEN; C. >~= CHARS TO FILL 
sa1 ~,45 b06 A=A-B X A.X= • OF CHARS LEFT IN RECORD 
~,- .~ . 
..10.-.:. ~-.46 246 AC EX X A.X= CHAF.' TO FILL; C. ~<= CHAPS LEFT 
51"1'" 647 1406 ? A(C X MORE THAN 24 CHARACTERS L.EFT .-0_ :' 

SS<t e50 37 GOC GTRC30 ( E.53 ) YES, WILL NOT REACH EOR TH I~, TIME 
53':; 651 404 S8= 0 REACHED EOR 
500': 652 246 AC EX \1 , . A.X= • OF CHARS LEFT It~ F:ECOFW 
58',7 653 GTRC30 146 AB EX X B.X= • OF CHARS TO READ 
5 ,-,,-, 

o,~· 654 630 C=1'1 
58':" 655 1074 RCR 2 C[9:6]= NE~<T CHAR ADr!R IN FILE 
5'~C 656 306 C=B X C.X= • OF CHARS TO RE~lD 

591 657 530 M=C 
59,,' 660 760 C=N 
5-=' 'l :J. , t. E, 1 74 ReR 3 C.X = CURREtH RECORD POItHEP 
594 662 406 A=C X 
S9:~ 663 1 CiOSU8 GOSUB 
59~ t.64 0 
596 F;,65 0 XDEF UP peAS UP[iATE RECOR(} POINTER 
59/ E,66 1 16 c=o 
598 667 1 160 DADD=C 
Saj''':; 670 1670 C=REGt~ 14 SET OR CLEAR USER FLAG 1 (' 
61)1:1 671 1174 RCR 9 
60 I 672 1730 CST EX 
6v~ 673 1 C 04 S'-'-~- 0 
6 o:~ 674 414 ?S8=1 
6(H 675 23 GOt~C GTRC40 ( 677 ) 
.; O~~ 676 1 01 0 52= 
60t: 677 GTj:::C40 1730 CST E<.c' 
6lj~; 700 274 RCR 5 
6 (j~: 7 (I 1 1650 REGN=C 14 

* r':O(J M[2:0] = # OF CHARS 
04< M(9:6J= ~lEXT CHAR ADDR HI FILE 

6 i : 702 GTPC:JO ":30 C =-1'1 
61 ~~ 703 1146 C=(-l </ [>(1 HE 'lET '~I 

" 
61] 704 1540 RTN C YES 



61-' 705 574 RCR 6 
615 706 416 A=C W A[3:0]= NE~<T CHAP. ADDR IN 
616 707 1 COSUB GTBYTA 
616 710 0 
61 ~~ 711 346 BC EX X SAVE THE BYTE IN B.X TEMP. 
618 712 1 GOSUB COSUB POINT TO THE NEXT BYTE IN 
610 713 0 
61 ~. 714 0 XDEF NXCHR DOES NOT CHANGE A[f3:S] 
6~O 715 256 AC EX W 
621 716 474 RCR 8 
6:.22 717 530 M=C 
62] 720 306 C=B X 
624 721 1634 PTe 0 
625 722 130 G=C 
621:> 723 116 C=O 
627 724 1160 DADD=C 
62,.;: 725 1 GOSUB APNDNl~ 

6~8 726 0 
6;;'9 727 34 PT= 3 
630 730 1523 GOTO GTRC50 ( 702 ) 

* ,.. 
*****.*.**.************* 
,.. TXTEND - FIND THE ~DDR OF THE END OF A TEXT FILE 
,.. INPUT: N= FILE HEADER 
* IF S6 = 0 - FIND NEW RECORD # 
* 1 - POINT TO CURRENT POINTER 
,.. S5 = 0 - GO ALL THE WAY TO END OF FILE 
,.. 1 - STOP AT CURRENT RECORD # 
,.. S8 = 0 - GO TO NEXT RECORD WHEN ADVANCING 
* CHARACTER ADDRESS TO END OF RECORD 
,.. - DON'T POINT TO NEXT RECORD WHEN PT 
* ENO OF RECORD 
* ~UTPUT M[tl :8]= CURRENT END OF FILE MARK ADDR 
,.. B[6:4] = LAST RECORD # + t 
* 8[13:10] = CURRENT OR LAST RECORD ADDR 
* IF 81=1 - FILE EMPTY 
* IF 52=1 - MEMORY DISCONTINUITY DETECTED 
* USED A[7:0] .. B, C .. SO,S1,S2, PT=3, +2 SUB LEVEL 
* CURECi - ROUTINE TO GET THE ADDR OF CURRENT RECORD 
* INPUT: N = FILE HEADER 
* 55 & sa SAME AS ~TXTEND" 

* ~UTPUT: B[13:10] = CURRENT RECORD ADDR 
* 8[~:7) = CURRENT RECORD LENGTH 
:4< M[ 11 :8) = ENu OF FILE NARK AOnR 
~ IF S1=1 - FILE EMPTY 
* TOREC# - GET THE ADDR OF A GIVEN RECORD # 
* INPUT: 8(6:4] = RECORD # 
* N = FILE HEADER 
* CUTPUT: IF SO=l - THE GIVEN RECORD # > LAST RECORD # 
,.. THEN 8[13:10]= LAST RECORD ADDR 
* 8[9:7] = LAST RECORD LENGTH 
* M[l 1:8J = END OF FILE MARK ADDF: 

* 
* 
* 

67 fj 

IF SO=O - FOllt~[) THE GJ'./EN RECORD 
THEN 8[13:10J= THE GIVEN RECORD ADDR 

8[9:7) = THE GIVEN RECORD LENGTH 
M(1 1 :8] = CURRENT CHAR ADDR 

EtaR'1' n:TENO 

FILE 

THE FILE 



671 EtHR'( CURECI 
6"12 EHTRY TOREC# 
673 ENTRY TXTEtO 

* 675 731 T~<TEND 6 A=O X 
676 732 514 ?S6=1 FIND NEM REC # ? 
677 733 53 GOt~C RECltO ( 740) YES 
6'((< 734 CUREC# 510 56= 1 STOP AT CURRENT RECORD 
679 735 260 C=t~ 

660 736 74 RCR 3 
681 737 406 A=C X 
68,;: 740 RECltO 316 C=B W 
6€n 741 174 RCR 4 
684 742 246 AC EX X 
68'3 743 374 RCF~ 1 0 
6a(~ 744 :::<56 BC EX IJ 
68',7 745 TOREC# 260 C=N 
6&::: 746 374 RCR 1 0 C, X ~= HEADER PEG ADOF: 
68) 747 406 A=C <I 

('0 

690 750 34 PT= 3 
691 751 2 A=O PT 
69;; 752 1 GOSUB cosus 
69;'; 753 0 
6':n 754 CI XDEF NXCHR POINT TO 1ST BYTE IN FILE 
694 755 t 604 50= 0 
6~5 756 1410 51= 1 
69f~ 757 316 C=B l\1 SAVE 1ST REC AOOR IN 8[13:10] 
6':f'l 760 374 RCR 1 0 
6';,.3 ;'61 252 C=A IJPT 
698 762 412 
6S'? 763 174 RCR 4 
7l' (, 764 356 8C EX IJ 
701 765 TXTE10 1 GOSUB GTBYTA GET THE RECORD LENGTH 
7 r) I 766 0 
70:;: 767 126 c=o X5 
7 r:? 770 346 8=C X SAVE THE RECORD LEI~GTH IN B , ~< 
7f!3 771 306 

, 
704 772 1166 C=C-1 XS C,XS = F 
7(15 773 1 (146 C=C+1 X IS THIS BYTE = "FF" ? 
7 r}i:: 774 E:.47 Goe TXTE60 ( 1 060) '(ES! GOT THE END OF TE:~:T NARK 
70:; 775 316 C=B l\1 
7 (){1 776 t 74 RCR 4 
7 C~~ 777 514 't'S6= 1 FI~m NElli F:EC # ? 
7 I I) 1000 37 GOC TXTE20 (1(103) NO 
711 101) 1 1046 C=C+1 X 
71 ~! LEGAL 
71] 1 (102 ~33 GOTO TXTE40 ( t 045 ) 
71'. 1 (, (13 T~<TE20 t 146 C=C-l ~: REACHED CURREtH PEC # ? 
- .. I· ( I ,) 1 (I Cf4 413 Got.lC T~<TE4 0 ( 1 (/45 ) NOT YE T 
716 1 (I tj 5 1404 SI= 0 CfJRR EtH RECORD EX I :=;T8 
7 1 ~' 1006 574 RCR 6 SAVE CURREtn PEC A[J[J~: IN 8[13:10J 
7tH 1 007 252 C=A l~PT 

71H 1 01 0 412 
7 I ~J 1 011 674 RCR t 1 SAVE CURREtn PEC LEN IH 8('?: n 
7;~ fJ 1 0 I 2 :; 06 (:=8 " ,,, 
7;~ 1 1013 1274 RCR 7 
72::.:. 1014 356 Be EV 

" lJ -..... ; ( c, _, 1 (115 214 ?f;5= i STOP AT CU~:REtH RECOF:D .-) 

7~~4 1016 313 GOtlC n~TE50 ( 1 (47) NO 
7;::~; 1017 ;;::60 c=t~ 



7~fi, 

72'1 
72B 
7;:":) 

7311 
731 
732 
733 
734 
73~, 

73'; 
73;:-
73i:: 
739 
7·H 
741 
74~ 

74113 
743 
744 
74~i 

74~ 

747 
748 
749 
750 
751 
751 
75~ 

rH 
7':--~I "i 

7~C: . _0 oJ 

7::::":-
-r-"· 
(oJ' 

758 
75'::J 
76(' 
7bl 
7(-, ~!. 

1020 
1 021 
1022 
1023 
1024 
1 (/25 
1026 
1 (127 
1 030 
1031 
1032 
1033 
10:i4 
1035 
1036 
1 037 
104(1 
1 041 
1 042 
1 043 
1044 
1045 
1046 
1047 
1 OS 0 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1 060 
1 061 
1062 
1 (163 
1064 
1065 
1066 

574 
246 

1446 
137 
414 
117 
246 
t 06 
674 

1 (1-46 
674 
160 

72 
123 

TXTE30 246 
1046 

346 
1 
o 
o 

1 S3 
n<TE40 374 

~S6 

n<TE50 346 
1046 

346 
1 
o 
o 

1 014 
1540 
1063 

TXTE60 1610 
n<TE70 630 

474 
;~S2 

574 
';30 

1740 

RCR 
AC EX 
? A(B 
GOC 
?S8=1 
i~oc 
AC EX 
C=O 
RCR 
C=C+1 
RCR 
N=C 
S=O 
GOTO 
AC EX 
C'=C+ 1 
BC E~< 

GOSUB 

XDEF 
GO TO 
RCR 
Be EX 
CB EX 
C=C+1 
BC EX 
GOSUS 

XDEF 
['S2= 1 
RTH. C 
GO TO 
SO= 
C=M 
RCR 
AC EX 
ReR 
M=C 
RTM 

:+ 

~>I<**.*********************** 

* tlWj;:ECtt - SET HEW RECORD # 

6 
X 
X 
TXT'£30 

TXTE30 
X 
X 
1 1 

'X 
1 1 

M 
TXTE50 
X 
X 
X 
COSUS 

ADVREB 
TXTE70 
1 0 
W 
X 
X 
'x 
GOSUS 

ADVREB 

,XTE10 
1 

8 
WPT 
6 

* INPUT: 8[6:4]= NEW RECORD * 
>I< M.X = NEW RECORD LENGTH 
* N= FILE HEADER 
• UPREC~ - UPDATE CURRENT RECORD # 

~ INPUT: B[6~4]~ CURRENT RECORD # 

< 1036 ) 

< 103,6 ) 

( 1047) 

( 1 061 ) 

( 76S) 

* M.X = ADDITIONAL STRING LENGTH 

>I< N= FILE HEADER 
* JPRCAB - SPECIAL ENTRY POINT 
>I< INPUT A.X= CURRENT RECORD # 

>I< B,X = CHARACTER POSITION 

* N= FILE HEADER 
* USED A.X, C +0 SUB LEVEL 
:+: 

779 ENTRY t~'~REC# 

78li EtJTR'r' UPRCAB 
781 Etn~:'r' STRCAB 

78o·~ EtHR'i' I t4REC# 
>I< 

C.X= CURRENT CHAR # 

CURRENT CHAR # < REC LENGTH .,? 

YES 
FOR DELREC OR DELCHRX ? 

YES, DON'T POINT TO NEXT RECORD 

POINT TO BEGINtHHG OF HE~<T 

FORCE IT TO FOLLOld THE SAME 

C.X= CURPEtH CHAR # +1 

PASS CURREtH RECORD 

POINT TO NEXT RECORD LENGTH 
MEMORY DISCONTINUITY? 

RECORD 

PATH AG~ 

YES (ARE THESE TWO STATES NEEDED?) 

REACHED END OF FILE 
SAVE END OF FILE M~RK ADDR IN M[ll: 



784 1067 NWREC# 316 
7''''~-• -:;,:t 1 070 174 
7-:<1-<, , 1 071 406 
78/ 1072 INREC# t:.30 
73~;· 1073 346 
7e':' 1074 STRCA8 260 
79t: 1075 574 
791 1076 106 
792 1077 474 
79:~ 11 00 160 
794 11 01. UPRCAB 260 
795 11 02 374 
7';.'6 11 03 1160 
79',' 11 04 1274 
7,':18 11 05 246 
7·:"1 11 06 74 
8 c::) 11 07 146 
8u t 11 1 0 t 006 
80~,~ tIl 1 474 
80:' 1 t 1 2- 1360 
80'1 11 1 3 1740 

* 

C=B 
RCF.: 
A=C 
C=M 
BC EX 
C=N 
RCR 
c=o 
ReR 
H=C 
C=N 
RCR 
DADD=C 
RCP. 
AC EX 
RCP. 
AS EX 
C=A+C 
RCR 
DATA=C 
RTN 

W 
4 
X 

X 

6 
X 
s 

1 0 

7 
X 
3 
X 
X 
8 

A.X= LAST RECORD # + 1 

B.X': ALPHA LENGTH 
CLEAR CHAR POINTER 
C.X = CURRENT CHAR POINTER 

C.X = FILE HEADER ADDR 

C.X = CURRENT RECORD POINTER 

EXTEND CHAR POINTER 

I'************************************************~******************** 
* SRvE~S- SAVE ASCII FILE. WRITE A TEXT FILE TO A MASS MEMORY DEVICE * 
* THROUGH HPIl. THE USER HAS TO CREATE A DATA FILE IN THE * 
* MASS MEMORV DEVICE BV THE "CREATE" FUNCTION IN THE HPIL * 
* MODULE. THIS FUNCTION STARTS THE TRANSFER FROM THE TOP OF * 
* 8~TH SOURCE AND DESTINATION FILE. IT STOPS UPON REACHING * 
* E"D OF TEXT OF SOURCE FILE OR REACHINC END OF FILE OF DEST.* 
* FILE. THE SOURCE AND DESTINATION FILE NAMES ARE SPECIFIED * 
* IN THE ALPHA REGISTER, SEPARATED BY A COMMA. * 
'********************************************************************* 

:4< 

a 1 ~. ENTRY SAVEAS 

* 
8 t ~; 1 t 1 4 ~'23 CON @223 S 
92(, 11 15 1 COt·~ Q 01 A 
821 1 1 16 5 CON @os E 
S2~ 1 1 1 7 26 CON @26 V 
a'-'" "--' 1120 1 COtl Q 01 A 
824 1 1 21 23 COt·j @23 S 
82':5 1122 SAVEAS 1 GOSUB GOSUS SEE IF CA::'SETTE [)R I VE THEF:E 
82~ ~ 123 (I 

82~ 1124 0 XDEF FNDPIL 
s'.,·, ,. 1 t 25 1 GOSUB GOSUB 
S·')';: 
~- 1126 (I 

82>i 112;' (I ::<DEF GTFLHA GET SOLIRCE FILE t'~AME 

"-:-.. 

82~, 1 t :3 0 514 ?S6=1 SOllRCE NAME = DE-=: T I tolf'H I (I t·j tl!~ ~lE ? 
83,· 1 t 31 1 GSUE:NC AOllTIN IF SAME HI-HiE, POINT TO Al.FHA HEAL-
83(' 1132 (1 

831 1133 76 8=-(I S 
83::: 1134 GO~;UB FLSCHX SEARCH FOR THE [> E ::: T I t·u·) T1 0 t··f FILE 
83:,: 1135 (! 

83-::: " 36 ,:·30 C=1'1 
83< 1137 1356 ? c#o III FOllN[! THE FILE It~ 1'1 A ::::; . i'l Et-l 
83"~ 114(1 47 I:'OC l,lPT i 1 (I ( 1144 ) 'tFS 
83( 1 1 41 1 CiOSU8 GOl3 
83~ i 142 (I 

83;- 11 -13 (I ::<:[)EF FLNOHI 
83::' 1144 L.lRT 11 (I 404 S8= (I 



I 

83'=i 1145 1334 PT= 13 
84 (I 1146 1320 lC 1 1 
84' 1147 436 A=C S 
842 1150 260 C=H C .... 

.;;) = FILE T't'PE 
84:? 1151 1176 C=C-1 S TYPE 1 18 ASCII FIl.E 
844 1152 t 176 C=C-1 8 
945 1153 57 GOC ltIRTt30 (1160) IT IS AN ASCII FILE 
846 1154 410 S8= 1 
84i' 1155 1576 ? AIC S TYPE 13 IS REGISTER FILE 
84~: 1156 1 GOle FlTYER NOT A REG FILE EITHE~: 
848 1157 3 
849 1160 WRT130 136 C=O S 
851' 1161 1076 C=C+1 S 
851 1162 160 N=C 
8S,.:? 1163 1 GOSUS CHKPCT CHECK IF FILE SECURED ? 
8S . .? 1164 0 
85"7 1165 414 ·?ss= 1 HAVE TO CHANGE REG FILE TO ASC I I FI E 
854 1166 1 GSlIBC REtJENT YES 
854 1167 1 
8~"" J .' 1 1 70 1 GOSUS SEKSUS SEEK TO THE BEGINNING OF THE FILE 
8"''''· J. 1 171 0 
85 a=; 1172 260 C=N COMPUTE FILE SIZE IN BYTES 
851 1173 1716 C SR W NC7:41= FILE SIZE IN RECOF!:(,S 
8S~ 1 t 74 t 06 c=o X 
8C.,~ .... , 1175 1716 C SR W 
86(1 1 t 76 11 ~6 C=C-1 W 
861 1177 1156 C=C-1 W 
86~~ 1~(I0 .t150 REGH=C 9 REG,9C3:01= FILE SIZE IN E:'lTE::::; 
86~.:" 1201 1 COSUS COSUS 
86 -~ 1202 0 
86~ 1203 0 XDEF GTFLNA GET FILE NAME 
86':' 1204 1 COSUS COSUSl 
86'5 121)5 0 
866 1206 (I X[)EF FSCHT 
86~1 1207 1 16 c=o 
86<.) 1210 1160 DAOD=C 
86':) 12 I 1 1170 C=REGH 9 
87(. 1212 530 I'I""C 1'1(3:0]= DEST. FILE ::;12E Hl B<tTE::; 
8'7' I I 1213 260 C=N 
872 1214 374 RCR 1 0 
8;'3 1215 40.6 A=C ~< A.X= FILE HEAOER A DC> j;: 
874 1216 2 A=O PT A[3:0 = lAST B'r'TE ADDR It~ SOURCE FlU 
8('5 1217 URT:200 caSUB GOSU8 
8(5 12:20 (I 

876 1221 (t XDEF NXCHP Pon-IT TO NEXT BYTE IN SOUPCE 
8:: :' 1~22 1 GOSUB GTE:'tTA 
877 1223 (I 

87tj 1224 212 B=A WPT 
87'; 1225 404 S8::; 0 A:3~;U"'E IS E'.) Et,~ RECORD LENGTH 
8B(; 1~26 126 c=o >:3 
881 1 .~, .-,., 

.:..c..... 160 N=C 
88.~ 1230 134 PT= 4 
88·~ 1 ;~11 12 A=O WPT 
88~ 1232 406 A=C ,~ · , SAVE RECORD LENGTH IN A , ~<: TOO 
88'-' 1 :~:?3 1166 C=(:-1 ~<!3 

88'.· 1 ::.::34 1 046 C=C+l 't · , I r· 
-=- IT THE HW OF TEXT ~1r.) F.'K --::. 

88·/ 1?35 537 G.OC 1,IRT255 (1310) YES, ALL ["OHE 
88 c' 1 ~~36 1 J 46 C=C-1 '!( · , 
88;' 1 :~37 1730 CST EX 
89: .. 1;;':4f1 1 E.14 ')S(I=1 RE.CORD LENGTH ODD ? 



891 1241 33 GOtK \,IRT2tQ ( 1244 ) NO 
8'3~ 1~42 410 S8= 1 REMEMBER RECORD LEHGTH ODD 
8'3:~ 1243 :.52 A=A+t WPT HAVE TO SEtH ONE MORE BYTES 
89..; 1244 WRT210 1730 CST EX RESTORE STATUS BITS 0-7 
89:5 1245 552 A=A+1 WPT ADD TWO BYTE FOR RECORD LENGTH 
891:.0 1246 552 A=A+1 WPT 
89'.~ 1247 630 C=M C[3:01= REMAINING FILE SIZE OF DESTH 
8'3;; 1250 252 Ae EX WPT 
899 1251 712 A=A-C WPT 
9 (l:) 1252 '357 .::aOC WRT250 ( 1307 ) NOT ENOUGH ROO~1 TO STORE THIS RECOF:D 
90 I 1253 252 AC EX WPT 
90:~ 1254 530 M=C 
90:~ 1255 34 PT= 3 
90·1 1 :;!S6 j 06 c=o X 
9 (\!: 1 :~57 1 GOSUB SDATAO I SEND 1ST HALF OF RECORD LEHGTH 
9 (l~:' 1260 0 
9('6 1261 260 C::H 
9~:" 1262 1 GOSUB SDATA SEND 21~D HALF OF RECORD LEHGTH 
91)~; 1263 0 
90~:: 1264 152 AB EX WPT 
90~~ 1265 WRT220 260 C=H C.X= REMAItnt~G B'(lES TO SEHD 
9' (. 1266 1146 C=C-1 X DOI~E WITH ONE RECORD .? 
911 1267 127 GOC WRT230 ( 1301 ) YES 
9 t ;? 1270 .60 N=e 
913 1271 1 GOSUB GOSUB 
9 t :J 1272 (I 

914 1273 0 XDEF NXCHR 
9i5 1:274 1 GO~3UB GTBYTA 
9 i ~) 127~ 0 
9 It) 1276 1 GOSUS SDATA 
916 1277 0 
917 1300 1653 GOTO l~RT220 ( 1265) 
9tH 1301 WRT230 414 ?S8=1 RECORD LENGTH ODD ? 
919 1302 1153 GOHC WRT200 (1217) N'O 
921.. 1;:' 03 t 06 C=(I X '(ES I SEtW AN ADD I T !ot~AL 8YTE 
'121 1304 1 GOSUB S[)ATA 
92' lJ05 0 
';"2.:.. 1306 1 1 13 GOTO ldRT2 0 0 (1217) 
9''')'' ~. ~ 1307 URT2S0 410 sa= 1 REACHED END OF DES T HI A T I 0 t~ FILE 
92,-; 1310 WRT2S"5 460 Lr.'I 
9"0.:-_ 1 1311 377 COt·j 255 
';i?~, 1312 1 GOSUB SDATAO SEHD END OF TEXT MAR~(: 

92~. 1313 (t 

"32l 1314 144 HPL=CH 1 
92:-:' 1315 405 CH= @ 1 01 SEHD THE LAST FPAME A'-' .;, Et·J[) FF:M~E 

92':: 1316 460 Lr)I 
'33 (! 1317 177 COt-l 255 
'331 1320 1 GOSUB SDATA 
'~3 ~ 1321 0 
·:;1;.~ 1 7~',,) _, ,c".c:., 1 GO:3UB WAITS CHECK EF:ROF: 
9"3:~: 1 '7" .'c.- ..... 0 

:I< 

9~4 EtHR'r' l,IRT260 

'" 
'3'3~ 1 ~:24 I.,IPT 26 I) (;0'; UB utHCHK UtHALK AND CHECK ERROR 
'3"3 f. 1 -!':25 (: 

93 ~ 1~26 414 :'S8= 1 REACHEr} EN[) OF [) E :; TIN ?1 T I 0 t·j FILE .. 

'~]~: 1 ':;' .-, ~ 
"_'':'" I 1 GOlHC tiFPPU til] 

'~:' :-:: 1730 , 
'~3~' 1331 1 GO:3UB GOL3 SA 'I' "EliD OF FLU 



... 

93'1 1332 
'.34(1 1333 

********* 

o 
o XOEF EOFL 

'" 
~"''''*~*****************************'''*****'''*'''*'''*********"''''*'''*'''**''''''****'''* 
'" G?TAS- READ A ASCII FILE F~OM MASS MEM. DEVICE TO EXT. MEMORY * ... SOURCE AND DEST. FILE NAMES ARE TAKEN FROM THE ALPHA =4< 

* REGISTER. IT WILL STOP UPON EITHER REACHING 'END OF TEXT OF '" ... SOllRCE OR REACHING E-ND OF FILE OF DESTINATION. =4< 

* THE D~STINATION FILE MUST EXIST ALREADY. =4< 

.******************************************************"'**"''''**'''*''''''*''''''''' 
'" 95:~ 

* 
9~4 1334 223 
95S 1'335 1 
95'::. 1336 24 
':'4:" ~ 
_' ..J ( 1.337 5 
952 1340 7 
95.;; 13041 GET AS 1 
95-? 1342 0 
9~t; 1343 0 
96' 1344 1 
961 1345 0 
96;'~ 1346 0 
9';;3 1347 136 
964 1350 1 076 
965 
9;':;;: 1351 
9:;,::; 1352 0 
96~" 1 ::5~ 1 
967 1354 0 
Q'::;'.> .,. '. 1 ?55 1 
96~3 1356 0 
96'} 1357 1 
96"! 1360 0 
970 1361 (I 

971 1362 514 
Q" .;. 
... #- 1363 43 
9,3 1 '3fj4 1 
973 1365 0 
9701 1366 (I 

9i'S 1367 R[)T 120 1 
975 1370 0 
',7i) 1:3 71 0 
977 1372 ~:60 
9 7 '; • 'J 1.373 374 
979 1374 1160 
9Pf, 1375 406 
981 1 -J"7 ,- ,-, 

oJ) fj '-

98.-: 1377 70 
9~n 1.:1 00 132 
98.:; 1 ~ 01 1760 
9~'-:' 1.:.1 02 1 
9t:'':''~ 140::< (I 

9~H. 1404 (1 

98',7 1 4 05 t.S2 
'38:~ 1406 256 
98:, 1 .:1 Ii 7 474 

EtHRV GETAS 

CON @223 
COH @01 
CON @24 
CON @O5 
CON @O7 
COSUS GOSUS 

XOEF GTFLHA 
(jOSUS GaSUS 

)WEF FNDPIL 
C=O S 
C=C+l S 
LEGAL 
GOSLIB FLSCH 

GaSUB SEEKI<:N 

GOSUB UNT 

CiOSLlB GOSU8 

XDEF GTFLH~ 

.-, 

.;:> 

A 
T 
E 
G 

GET SOURCE FILE HAME 
SEE IF CASSETTE DRIVE THERE ? 

SEEK TO BEGINNING OF THE FILE AND RE~ 

UNTALK IT FOP NOW 

156=1 OEST. FILE NAME SAME AS SOURCE? 
GONe RDT120 (1367) YES 
GOSUB GOSUS GET DESTINATION FILE NAME 

:X:['EF AU~AM2 
GOSUB GOSUS3 

~<DEF FSCHT 
C=N 
RCR 1 0 
DADO=C 
A=C ,. 

,\ 

A=O PT 
C=[:'ATA 
c=o M 
DATA=C 
GO==.U8 GO';U83 

~WEF B,{TLFT 
A=~i-1 l\/PT 
AC E~': t,l 
RCR 8 

SEARCH FOR THE TEXT FILE 

ENABLE FILE HEADER REGISTER 
A.X = FILE HEADER ADDR 

Z E R I) R E COR [J ~,: C H P R P (I HE E F H~ F T i i=' HE 

COMPUTE DEST. FILE SIZE IN BYTES 



9'H; 1410 
991 1411 
991 1412 
99 ... 2 1413 
992 1414 
993 1415 
994 1416 
99~ 1417 RDT130 
99:5 1420 
99f~, 1421 
99',1 1422 
99:-3 1423 
99;:; 1424 
9~':' 1425 

100" 1426 RDT135 
i 00:) 1427 
lOCI 1430 
I OO~ 1431 
I 00:; 1432 
100·1 1433 
I OO·~ 1434 
1 OO~-' 1435 
IOO~ 1436 
100:; 1437 
I 0 O{~ 1440 
,oo~; 1441 
lOt I) 1442 
10~1 1443 
10111444 
1012 1445 
IO::J 1446 
1014 1447 
1015 1450 
I 0 h, 1451 
IOt7 1452 
101H 1453 
1019 1454 
I 02 Ii 1455 
1021 1456 RDT140 
I O:","'~-:' 1 4 57 
11)2'~ 1460 
10211 14bl 
i 025 14b2 
1026 1463 
102''; 1464 
,0;2;:· 1465 
II);.~.:) 1466 RDT150 
I 031.' 1467 
1031 :470 
10:32 1471 
I 03~~: 1472 
iOT31473 

530 M=C 
1 GOSUS 
o 
1 GOSUB 
o 

630 C=t1 
412 A=C 

1 GOSUB 
o 
o XDEF 

630 C=M 
252 C=A 
412 
530 M=C 

1 GOSUS 
I) 

TALKER 

SNDATA 

lJPT 
COSUB 

HXCHR 

lJPT 

RDDFRM 

1200 HPIL=C 2 
1346 

617 
1 
o 

11 14 
537 

1200 
1346 
16~3 

160 
1 
o 

630 
574 
416 
260 
404 

? C.O 
GOC 
GOSUS 

X 
RDT2tO <1513) 
RDDFRH 

?S9=1 
Goe 
HPIL=C 2 
? CIO 
GONC 

RDT200 (1 S t t ) 

X 
RuT 1 3S (1426) 

t~=c 

GOSUB PTBYTA 

6 
ld 

o 

M[9:6J=FILE SIZE, M[3:0J=lAST CHAR A( 
MAKE THE DRIVE A TALKER 

START TO SEND DATA 

AC3:0]= LAST DEST. BYTE ADDR 

POINT TO NEXT BYTE 

READ A BYTE FROM LOOP 

ECHO THE DATA 
END OF TEXT ? 
YES 
READ 2ND S'fTE 

At~..,. ERROR ? 

FRANE 

OF RECORD LENGTH 

YES, LET'S QUIT 
ECHO THE DATA FRAME 
RECORD LENGTH = 0 ? 
YES, IGNORE THIS RECORD 
SAVE RECORD LENGTH IN N.X 

C[3:0]= DEST. FILE SIZE REMAINING 

ASSUME RECORD LEHGTH EVEN 
1730 
161·1 

23 
410 

1730 
1046 

712 

C=M 
RCR 
A=C 
C=N 
S8= 
CST EX 
?SO=1 
GOHC RDT140 (1456) RECORD LENGTH EVEN 
SB= 
CST EX 
C=C+l 
A=A-C 

307 GOC 
256 Ae EX 
474 ReR 
530 M=C 
412 A=C 
260 C=N 

1146 C=C-l 
137 GOC 
160 H=C 

1 ,::;'08U8 
o 

1 REMEMBER RECORD LEHGTH ODD 

x ADD ONE BYTE FOR RECORD LENGTH 
WPT 
RDT200 (1511) NOT ENOUGH ROOM FOR THIS RECORD 
W 
8 

~IPT 

x DONE WITH ONE RECORD ? 
RDT160 (1503) YES 

GOSlI8 

1034 1474 0 XDEF NXCHR POINT TO NEXT BYTE IN DES. FILE 
f03~ 1475 1 GOSUS RDDFRM READ A BYTE FROM LOOP 
10.3:; 1.:176 (I 

fOJ~ 1477 1200 HPIL=C 2 ECHO THE DATA FRANE 
1037 1500 1 GOSUB PTBYTA 
I (1.];- 1 5 0 1 (I 

IO:l~ 1502 1643 GOTO RDT150 (1466) 
IOJ~ 1503 RDT160 414 ~S8=1 RECORD LENGTH OD~ ? 



104 (I 1504 43 GONC RDTt 70 (1510) 
1041 1505 1 GOSUB RDDFRM IF YES,. READ ANOTHER B<fTE AtW DFWP 
1041 1506 0 
1042 1507 1200 HPIL=C 2 ECHO THE DATA FRAME 
1043 1510 RDT170 1073 GOTO RDTt 30 (1417) 
11)44 1511 RDT201) 410 S8= 1 SAY REACHED END OF DEST I t~AT I ON FILE 
11l4~; 1512 23 GOTO R£')T220 (1514) 
I04f. 1513 RDT210 464 S8= 0 SAY NOT REACHED END OF DEST HlAT I OH F: 
104(' 1514 RDl220 630 C=M 
I04e 1515 412 A=C lJPT 
i1l4? 1516 460 t.D I 
105C 1517 377 CON 255 
1051 1520 1 CiOSU8 PT8YTA WRITE EOR MARK It4 DE'; , FILE 
1051 1521 0 
1052 1'522 t CiOSUB GO LONG UNTALK AND CHECK ERROR 
1052 1523 0 

i~~~~· IV'lAS 10'53 1524 0 XDEF lllRT260 
* 
~***.*.**************** NOt MAnufacturer SuPPOrted 

* :::NDPIL - TEST IF THERE IS A HPIL MODULE PLUG-IN recfpient .r_ NOT to contac:t manufecturw 

* 
1058 ENTR" FNDPIL 

* 
106,) 1525 FNDPIL 116 C=O III 
106' 1526 1 COSUB CHKCST TRY TO CALL A ROUTINE It~ HPIL MODULE 
106 t 1527 0 
I 06~~ 1 '5.30 1356 ? CIO W IF C=O ON RETURN, t..IE KNOltl 
10,,? 15'31 1540 RTH C THE MO()ULE IS NOT THERE 

* 
10';!:.' 1'532 1 COSU8 GOSUB3 
1065 1533 0 
I 0:5':· 1534 0 XDEF APERMG 
I 06~' 1535 16 CON @16 N 
I 06'~ 1'536 17 COH @17 C 
I 06'~ 1537 40 CON @40 
1070 1540 4 CON @04 D 
1071 1541 22 CON @22 R 
10'72 1542 11 CON Ii 1 1 I 
10;'3 1543 26 COt~ @26 I,) 

i074 1544 1 COS CON @1005 E 
10;5 1545 1 GOSUB COL3 
10('5 1546 0 
10-:'6 1547 (I X[:'EF APEREX 

'" 
~******************************************************************~ 
'" ~OSFL - SERRCH THE CURRENT TEXT FILE STARTING FROM CURRENT * 
'" POINTER FOR THE SUBSTRING GIVEN IN THE ALPHA REGISTER, * 
'" RETURN THE RECORD AND CHARACTER POINTER TO X IF THE SU8- * 
'" STRING IS FOUND AND LEAVE THE POINTER THERE, OTHERWISE, '" 
'" RETURN "-1" TO X ANO DON'T CHANGE THE CURRENT POINTER, * 
c*****************************"'************************************. 
* 

108t: ENTRY POSFL 
tOO'? 1550 214 COH @214 L 
, 0:3::: 1::51 6 COtl @O6 F 
lOa';! 1'552 .-,~ 

c.~' CON @23 S 
t119C 1553 17 C Clt~ @t? 0 
1 09 t 1554 20 CON @20 P 
I 09;:~ 1 Co' r.:. C' 

·0' -J-J POSFL 1 GOSUB GOSUB3 
, li9~~ 1'556 Ii 

THE M(IDI. .! 



1 09:~ 1557 
t 094 1560 
1(194 1561 
1095 1'562 
1096 1563 
1097 1S64 
1098 1565 
1098 1566 
1099 1567 
11(10 1570 
i 101 1571 
11 (12 1572 
t 1 ('3 1573 
1 1 (1·1 1574 
11 (!5 1575 
1 1 ('6 1576 
11 u? 1577 
1107 1 E 00 
I C I~ I~ 
I , , " lE·Ol 
1 1 (;9 1602 
~ 1 1 I) 1603 
ill 1 1604 
1 112 1605 
1 11 J 1606 
: 114 1607 
~ 1 15 161 0 
: 1 1 t> 161 1 
; 1 f ;. 1612 
~ 1 1 a 1613 
i 1 19 1614 
1 j~.ti 1615 
i i2~ 1616 

o 
1 
o 
o 

1346 
47 

~POSNF 1 
o 
o 

APOS10 1070 
1274 
246 

1274 
1050 
210 
404 

1 
o 
o 

APOS15 1614 
1627 

316 
1274 

XDEF 
GOSUB 

XDEF 
? CiO 
GOC 
COSUB 

XDEF 
C=REGN 
Rep 
AC EX 
RCR 
REGN=C 
S5= 
S8= 
G08UB 

XOEF 
180=1 
GOC 
C=B 
RCR 

4 06 ~=C 
260 C=t" 

CURFLT 
GOSUBO 

~LEN 
X 
~POStO 

GOLO 

XPO~NF 

8 
7 
X 
7 
8 
1 
0 
GOSI:JB 

CUREel 

APOSNF 
W 
7 
x 

APO:; 16 

574 RCR 6 
706 A=A-C X 
~30 C=/'1 
274 RCR 5 
432 A=C 1'1 

1274 RCR 7 
'356 Be EX W 

*' NOW REG.8(13:10] = ALPHA HEAD AOOP 

(1570) 

( 1565) 

SEARCH FOR THE CURRENT TE~<T FILE 

GET ALPH~ LENGTH 
ALPHA EMPTY 1 
NO 
RETURN "-1 11 TO X 

SAVE ALPHA LENGTH IN REGt·l. 8[9: 7] 

REG.S[13:10l= ALPHA HEAD A()OF: 
REG.8[9:71 = ALPHA LEI.fGTH 

FOR POItH TO HEXT REC ltlHEH AT 

GET CURRENT POINTER AD[)R 
REACHED END OF FILE ? 
YES, RETURN "-1 " TO X 
C[9:7) = CURREtH RECORt, LENGTH 

A.X= CURRENT RECORD LENGTH 
N= FILE HEADER 
C.X= CURRENT CHAR POINTER 

Em' 

A.X=# OF CHARS REMAINING IN THIS PECC 
M[11 :SJ= CURRENT CHAR ADDR 
C[6:3J= CURRENT CHAR ADDR 
A[6:3J=CURR,CHAR.ADDR;A.X=REMAIN CHAF 
C[13:10J=START ADDR FOR AN ITERATION 
B[13:10l=START ADDR OF CURRENT ITERAl 

* :"<EG.8(9:7J = ALPHA REGISTER LENGTH 
* A[6:3] 
*' rH2:0] 
*' IH13:fOl 

= CURRENT CHAR AOOP IN CURRENT RECORD 
= • OF CHARS REMAINING IN THIS RECORD 
= STARTING AODR FOR THIS ITERATION 

112".7 1617 APOS20 
1 1.;:8 1620 

1 16 C= 0 
1160 DAOO=C 

1 129 
i 131) 
1 13 t 
1 13;::: 
1 133 

:4< NOI.d 
:f: 

,.. 

* ,.. 
1 1 :~9 
i j .~ (t 

1 f4! 
, I t.!r. 

~ ... 
i 1 4 =~ 
1 1J.4 

I 4~j 

i 145 
i 1 ~;:.. 

1 I ~ ~. 
, 14-;:' 

1621 
1622 
1 t;.23 
1624 
1625 

1'1[13: 1 0] = 
~1[9:71 = 
fH6:3J = 
M[2:0J = 

1 ';.26 
1627 
lE-30 
1631 
I E.32 

1070 C=REGH 8 
534 PT= 6 
252 Ae E~< WPT 
530 /'1=C 

34 PT= 3 
ALPHA HEAD AODP. 
ALPHA LENGTH 
CURRENT CHAR ADDR IN 
• OF CHARS REMAINING 

406 A=C X 
1274 RCR 7 
1·406 ? A" r· ~< 
~,37 GOC APOS70 

74 RCR 3 
lf33 APOS30 416 A=C lJ 
lf14 1 CiO'3UB GTB'nA 
1~35 0 
1 t;.36 1 ,::;O:;U8 INCADA 
1617 (I 

1£.40 346 Be E:"; x 

CURREHT RECORD 
IN THIS RECORD 

A.X = # OF REMAINING CHARS 
C.X = ALPHA LENGTH 
REMAINING CHARS < ALPHA LENGTH' 

(1704) YES, SKIP TO NEXT RECORD 
C[3:0]= CURRENT ALPHA CHAR ADDR 

GET NEXT ALPHA CHAR 

POINT TO !~E:=n ALPHA CHAP 

SAVE THE ALPHA CHAP IN B.X 



1 14e 1641 256 AC EX ttl 
1149 1642 1274 RCR 7 C[3:0]= CURRENT CHAR ADDS::: IN J;:ECOPf' 
1 1 ~ 0 1 ';.43 416 A=C IJ 
1 151 1644 1 COSUB GTBVTA GET NE~(T CHAR IN RECORD 
i 151 1645 0 
1 1 '52 1646 256 AC EX ld 
1 1 ':--::, 1 ~.47 530 M=C M HAS BEEN ROTATED RIGHT 3 DIGIT:= 
1 1 ~i4 IE-50 1604 50= 0 ASSUME NO MATCH THIS TINE 
1 1 ':. ') 1651 306 C=B X 
1 1 '56 1(,52 1434 PT= 1 
1 157 1 ~·S3 1552 ? AIC WPT 
1 1 '58 1654 27 GOC AFOS40 ( 1656 ) NO MATCH 
11 S~ 1655 1610 SO= 1 THIS CHAR ~1ATCH 
il\!,lj 1656 APOS40 34 PT= 3 
1 i6: 1657 t,30 C=M M HAS BEEN ROTATED RIGHT .,:. [dGIT:= 
1 11:.~~ 1660 174 RCR 4 C.X= ,"~EMA I N I HG ALPHA LEt-~GTH 
i lf3 1661 1146 C=C-1 X 
: 1 ~,4 H.G2 1346 ? C'O X IS THIS LAST ALPHA CHAF: ? 
I 1 .:- ":i 1'::,63 37 GOC AFOS50 ( 1666 ) NO 
i 1 ,~,,,:, 1 ~,64 1614 ?SO=1 LAST CHAR MATCH ? 
1 I 6~' 1 ,;·65 707 GOC APOSFD ( 1755 ) YES, IJE FOUND IT 
i 1 .: r,~ 1 ~,66 APOS50 1614 '?SO: 1 LAST CHAR MATCH ? 
I 1 e'~ I t·67 413 GONC APOS60 (1730) NO 
1170 1670 374 RCR 1 0 
1 17. 1671 ';30 M=C M HAS BEEN F~OTATE[> RIGHT 3 OI(,IT:=: 
1 Il;~ 1672 412 A=C IIIPT 
11 ;J 1673 1 COSUS GOSUS 
: 1;:3 16;'4 0 
1 174 1675 0 XDEF NXCHR POliH TO t~E><T CHAR It~ RECOF.:(.l 
1 1 75 1676 630 C=M 
1176 1677 252 AC EX 111FT 
117;: 1700 1274 Rep 7 M HAS BEEN RCR 1 0 
11'dj 1 j; 0 1 1123 GOTD AFOS30 ( 1633) 
1 1 '19 1702 APOS54 1003 GOTO APOS15 ( 1602 ) 
1 1 ~ I) 1703 APOS56 1073 GOTO APOS16 (1612) 
1 181 1704 APO:;70 260 C=H SKIP TO HE~<T RECORD ~< COtHI~IUE :::;EI'1P-'-
1 i ~;2 1705 74 RCR 3 
, 1 ~.,~ 1706 1046 C=C+1 X I NCREI'lENT RECORD PO I tHER 
118< 1707 74 RCR 3 
1 I ::0 '5 171 0 106 c=o X RESET CHAR POltHER TO ZEPO 
1 i ::!f· 1 ? 1 1 474 ReF: 8 
1 1 :;s';- 1712 160 N=C 
1 1 ::J::; 1713 630 C~N 
1 ! .;.) 1714 346 Be EX X B v-, .... - REMA I t~ I HG RECORD LEHGTH 
I I ~ (! 1715 74 RCR 3 
1 19 t 171 6 412 A=C t~PT ClIRRENT CHAR A[)DR 
i 1 ~2 1717 1 GOSUS GOSLIB POItH TO NEXT RECORD 
i 1 ~J2 1720 0 
1 ! ~~:~ 1721 (1 ::<[:'EF ADVREB 
i 1 ~'4 Il22 56 B=O W 
1 I ;-5 1723 1604 SO::;. 0 
1 j SIt; 1724 1 GO:3UB GOSUB 
1 j SI(~ 1725 (I 

~ 19/ 1'126 0 XDEF T;nE t 0 GET NE::<T RECORD ADDP ,', LEt~CTH C< 

1 1 ·~8 1727 1533 GOTO AFOS54 ( 1 702 ) 
1 1 .~ ., 1710 AF'OS60 1274 RC;;: 7 M 8ACK TO NOF:r'IAL 
1 2·~ ~) 1731 1146 C=C-l ~< DECREMENT RE~lA I 1'1 I t·lG RECOF':C' LEtJGTH 
12l)1 1 -, ~~. , .:;£ ':'30 N=C 
120:-: 1733 31 E· C=8 
12(,:': 1734 :,74 RCR 1 0 C[3: 0]= STAF:T AOflP FOP THE ITEF;:'T F', 



1204 1735 412 A=C lc/PT 
12C~ 1736 1 COSUS COSUB MOVE ONE ':HAR TO STAR.T NE~n I TEF:AT lOt· 
12C5 1737 0 
t 206 1740 0 XDEF NXCHR 
1207 1741 260 C=t~ 
12Q& 1742 574 RCR 6 C.X= CURREtn CHAR POINTER 
12C~-1 1743 1046 C=C+1 X 
1210 1744 474 RCR 8 
121 1 1745 160 H-C 
121 ;? 1746 630 C=M 
121J 1747 474 RCR 8 
121 .. 1750 2~2 AC EX IJPT SAVE NEXT CHI~R ADDR IN M[1':8) 
1215 1751 574 RCR 6 
12 It; 1752 530 t1=C 
1217 1753 406 A=C X A.X= • OF REMAINING CHARS IH F:ECOF.:[I 
1210 1754 1273 GOTO APOS56 ( , 703 ) 
1219 17!j5 APOSF() 260 C=N SAVE THE CURREtH PO ItHEF: TO FILE 
1226 1756 374 RCR 10 
122t 1757 1160 DADD=C 
122;.·: 1760 174 RCR 4 
122] 1761 1360 DATA=C 
1224 1762 t COSUS GOL3 
1224 1763 0 
122'5 1764 0 XDEF RCLP30 .. .. .. 
122~ UNLIST 

ERRORS 0 



SYMBOL TABLE 

RDVA20 237 226 
ADVADl 214 236 
RD'v'ADR 220 246 213 
ADVi(IO 201) 203 
ADVR26 204 201 
ADVRES t74 
ADVREC 167 
ALf"A to 413 4~5 

ALNA12 432 427 
ALHA16 4404 440 
AUIAt7 44f. 443 
ALN~~O 447 434 422 4t2 
ALNAJO 457 467 431 
ALNA~3 465 474 
ALNA34 46':· 
RLHA3':. 470 463 
ALH44 (I 475 461 
ALH~)5::: 520 514 
ALHA6l) 523 506 
ALNA7Q 541 522 
AUIAMI 365 362 
ALNAM~ 376 
APOSIO 1570 1564 
APO'; t 5 1602 1702 
APOSI6 1612 1703 
APOS:20 1617 
APOS3 • .' 1633 1701 
APOS4 (I 165'::, 1654 
APOS5l' 166': 1663 
AP(lS54 1702 1727 
APOS5~ 1703 1754 
APOS6t:' 173u 1667 
AP0370 1704 1631 
APOSFD 1755 1665 
APC'S!'4!=" 156'5 1603 
qRCLRC 602 
CUREe. 734 
EHRGAr) 345 
FIl.HER 551 535 533 510 476 
FN[):;)IL 152'5 
GETAS 1341 
Gt:TREC 5"" I I 

GTi-UlA 36 -! 
GTF!~ 10 326 330 
GT;:-R::-~(i 331 325 
GTFR~(I 33:' 334 
GT;:'RA 32"3 
GT:=RA'3 322 
f. T I NI)':': 250 
GT !tw.=< 24::' 
GTIl<IO 261 274 
GTIX=·~(. 2?!5 ""7-'") 

c..' .:;. 

f. T I ~C~ (. - 1 -. .j • ," 310 
Gr;:f{~:" 361) 
G T G:' Rt-' (; 36! 357 
GH'Rt-!;:) 35~ 



GT:<CC~ 60:~ 572 
GTRGIO 620 614 
GT);;C20 631 624 
GTRC2S 634 630 
GTRC3(' 653 650 
GTRe .. (I 67~r 675 
GTRC5C 702 730 
INRE'Ctt 1072 
NEtJl'tDL 144 141 131 
NONXMD 14~' 161 
NII/REet 1067 
UXGH'O 4 2 
NXCH26 14 7 
t4~~CHR 0 
H~<HDu • 71 64 
W<MDi'!: 1 {)4 100 
;~~<MI)IO 1 1 :f 103 
H:X:M020 133 166 
N~"< I'll) ~'j 134 165 
NXMD3(1 152 123 
t.fXMD4 (I 155 1~3 

r~XH[,R r 150 143 1 12 51 
W<f.(EG 3 
UXThDL 52 
POSFL 155S 
RDTt2G 136"(" 1363 
RDT13(1 1417' 1510 
ROT13S 1426 1441 
RDT14(1 1456 1454 
RDT150 1466 1502 
P[iT160 1503 1470 
RDT17Q 1510 1504 
RDT2JO 151 1 1461 1436 
ROT210 1 51 :) 1432 
R[H220 1514 1512 
REell I) 74 (I 733 
RONERi? 515 537 
SAVf:AS 1122 
STRCAS 1074 
TOREe. 745 
nnE 10 7"r:, b·. 1 057 
nnE20 1 oo:~ 1 000 
TXTE30 103f 1025 1023 
T XTE4 (I 104'5 1 004 1 (.02 
T ~<TE5 0 t 047 1035 1 016 
T}< fE'; I.i 106(' 774 
nnE70 1 06 I 1044 
TXTENO 73~ 

UPRCA3 1 1 0 I 
WRT110 1 14'; 1140 
Wf.{T1:!u 1 16 IJ 1 153 
W~T20:j 1 21 ~? 1306 1302 
WRT210 1244 1241 
tJRT22!j 1265 1300 
l.J~T23u 1301 1267 
WRT2!:(' 130? 1 "."..j c..-', 

tJRT2e=s 1 31 t} 1235 
WR T 2i:.l! 1324 



ENTRY TA~lE' 

A{)YAD1 214 
AbVflOR 220 
Ab'JREB 174 
AD'v'REC 167 
ALNA"2 376 
ARCL.RG 602 
CUREC' 7341 
:::NRGttD 34!i 
FILHER 551 
FND::t It 152'5 
(;~l.'lS 1341 
GETREC 571 
GTi-UJA 363 
GTFRA 323 
GF'RAS 3· ... ··· L':' 

GTIND2 250 
fiTINDX 247 
GTPR?:t;· 36 (0 

CiTF'RHA 35-:· 
IHRE'C' 1072 
fHa/REe' f 067 
t4)<CHR 0 
W<REG 3 
W.c:rMDL S2 
POSFL 1555 
SA ..... F..AS 1122 
STRCA8 1074 
TORE"e' 74~j 

TXTEIO 765 
T ~<TEND 731 
UPRc~a 1 1 0 t 
URT260 1324 



EXTE~NAL REFERENCES 

A{)VREB 1043 
ALE'~ 63? 
ALNAM2 1366 
AOUTIt~ 1131 
AOUT Itf 1132 
APE'RE;( 1547 
APERMG 553 
APNDNW 725 
APtWNw 72';, 
ASRCH 5~'" ~. 

RSRCH 53!! 
SC031N 2~r.:: 

SC03IN 25~ 

B'l'TLFT 1404 
CHk~)O;;: 31 i 
CH~:AO~ 31 ~~ 
CHKCS'f 1526 
CHKCS'f 1527 
CHKPC"- 116~ 

CHKPC'f 1 164 
etA 625 
CLA 626 
CPGi'11 I) 547 
CPGMtO 55 (' 
CUREe .. 61 ~~ 
ClIRFLT 60~ 

D I ~F.F,::;;:' 5" ') b.c.. 

ENRGAt., 22.2 
EOF,- 61 ~. 
ERROR 515 
ERROR 516 
FLINKr'~ 541 
FLINK~ 54~ 
FlHCFN 1143 
FLSCH 1351 
FL:;CH 135.~ 
FLSCH>< 1 134 
Fl SCH/" 113~, 

FL 7 YEf\' lISe 
FLiY!:R 1 15 {" 
FtW>='IL 1124 
FSC:-1T 120t: 
GETPC 520 
GETPC 521 
GOLO 1565 
GOLfI 1566 
:::;(iL 1 56 Ii 
'~OL 1 56t 
GOLOt-I[ 1522 
i:;OLOW.::· 152'5 
;::;OSUB 1 E, 
I~OSllB 1 ;;:: 0 t 
I~O:;UB 1724 
i_,OSlI8 1 ~: 
··.~OSUB 1 2 0 ~,~ 
I~O:;UB 1725 

1 054 1721 
1562 

1534 

34~ 
344 

315 
316 

1601 
1557 

1333 

1346 
t ,371 

615 
61b 

2~~ I) 

121 7 
1 736 

221 
1 22 !j 
173~ 

1 141 
1 142 

241 
1271 

242 
1 ,-,-. ,", 

'i.:!-

1331 
1332 

2f.1 
1341 

262 
1342 

1545 1762 
1546 1763 

61 0 663 71 ~: -, C" .-. 1 041 1 052 j i 2:2 1 1 .-. ::: ( .... 1.::, "-":".J 

1344 1357 1364 1 4 1 7 1 472 1577 1 f.73 1 ..., .OJ ..,. . I . 
61 1 664 713 ""e;-

... --•. !,. 1 042 1 053 1 1:::: ~, 1 i2E. 
1345 1 360 I - ,.::-.... ", t·_, 1420 1 4~~ ... .:. 1 6 (II,) 167A j 72 (i 



GOSlIBO 631 1560 
ClOSLIer. 632 1561 
ClOSUB? 551 603 1204 1367 1402 1532 1555 
GOSlIB.?' 552 604 1205 1370 1403 1533 1556 
GTSYTA 161 415 707 765 1222 1274 1634 1644 
GT81'TIl 170 416 710 766 1223 1275 1635 1645 
GT:=Lt-IA 1127 1203 1343 1361 
GTFRAB 26~3 

IHCADA 0 413 1636 
rUCAO" 1 414 1637 
MSGRO?l 51? 
NFRPU 1327 
t~FRPU 133 (I 
t4gCHR 714 754 1221 1273 1421 1474 1675 1740 
Ni<TMDL. 20 243 
PTBYTA 1443 1500 1520 
PTEiYTA 1444 1501 1521 
RCL?~O 1764 
RDDF~i'1 1426 1433 1475 1505 NOMAS RDOFRi'1 142" 1434 1476 1506 
REltlEHf 1166 
REWEHl 1167 NOt MAnufilcturer Suppotted 

'~N~TA 1262 1276 1304 1320 recipient agr... NOT to contact manufactuIW 

SlhHA 1263 1277 1305 1321 
SDATf.:O 1257 1312 
:3l'h'H~O 1260 1313 
SEEKI(H 1353 
::';EEKRN 1354 
:;EKSU8 1170 
SEKSU8 1171 
!3NL';; Til 1 41 :~ 
StW;;TA 1414 
T.lLKEr.- 1411 
Tt~LKER 1412 
TXTEIO 1726 
UHT 135'5 
uHT 135':: 
Ul'{lCHK 1324 
UtHCHk 132'5 
UPRCAB 66'5 
WAtTS 132:2 
WAITS 1323 
lJIH26 0 1524 
::<POAH~ 1567 

End of VASM as~embly 
.********************************************************************* 
VAS~ ROM ASSEMBLY REV, 6/81A 

OFTE·t~5: L C S 

2 FILE SCAPJB 
:I< 

* 
-********************************************************************* 
* ~RVEX - SAVE THE X REGISTER TO THE CURRENT WORKING REGISTER FILE ~ 
* AT CURRENT REG POINTER * 
,. ';~T~~ - READ A REG I STER FROM CURRENT wORK I NG REG I STEP FILE AT =4< 

* CURRENT REG PO!NTER TO THE X REGISTER ~ 

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



:t< 
12 ENTRY CETXX 
t :J ENTRY SAVEX 

'" p-,} O 230 COt~ @230 X 
16 1 5 CON @05 E 
17 2 26 COt~ @26 V 
to 3 1 CON @01 A 
t ~) 4 23 COt~ @23 S 
20 5 SAVEX 1210 S7= 1 
21 6 63 GOTO GETX10 ( 14 ) 

'" ~3 7 230 CON @230 X 
24 1 0 24 CON @24 T 
25 1 t 5 CON @05 E 
26 1 .-. 

~ 7 CON @07 G 
2"1 13 GETX~< 1204 S7= 0 
2~ 14 GETX10 1 COSUB COSUB3 
~8 15 0 
~.;:9 16 0 XDEF CURFLR 
~(t 17 260 C=N 
:11 20 406 A=C X {LX= FILE SIZE 
]2 21 74 RCR 3 
7-7 
-' '-' 22 1046 C=C+1 X C.X= CURREtn REG • + 1 
34 23 1406 ? A(C X AT EOF ? 
<t5 24 43 GONC GETX20 ( 30) NOT YET 
~!.l. 25 1 COSUS GOl3 
]( 26 0 
37 27 0 XDEF EOFL 
:!8 30 GETX20 346 B=C X 
~!: E~ 31 306 
39 32 42 B=O PT 
4 (I 33 1274 RCR 7 C.X= FILE HEADER ADDR 
.~ 1 34 1160 DADD=C 
42 35 406 A=C X 
43 36 174 RCR 4 
44 37 1360 DATA=C 
45 40 1 COSUS COSUS1 
45 41 0 
4i:. 42 0 XDEF ADVADR 
4,' 43 t 16 c=o 
4B 44 1160 DADD=C 
49 45 370 C=REGN 3 
~o 4€- 256 AC EX l,1 
~) t 47 1160 [)ADD=C 
:;:~ 50 1214 ?S"7= 1 
5? 51 57 Goe SAVX10 ( 56 ) 
~:i4 52 70 C=(lATA 
c:;: 53 :;;:56 Be E~< w 
'56 54 1 GOL (lt~G RCL 
'56 55 .-. ...: 
t ~:- 1:"' SAV::\1 0 256 AC E" lJ .J ( .... b 7-• 

·58 57 1360 DAT(1=C 
=:;9 60 174(1 HTt-.! 

... 
~**************:t<*************~ 

'" (:;p.r~SE; - SAVE ALPHA SUB 
:I< INPUT : CH I f' 0 Et~ABLE 

'" CURREfH IWRKING FILE IS A TEXT FILE 
,., IF 88=0 LEAVE E'r'TE FOP PE CORL' LEHGTH 



* 58=1 ~DDING CHARS ONL~; NO RECORD LENGTH NEEDED 
* OUTPUT: M[10:8l= CURRENT EOF MARK ADDR OR CURRENT POINTER ADDR 
* 8[13:10] = CURRENT OR LAST RECORD ADDR 
* B(9:7] = CURRENT RECORD LENGTH 
* IF ALPHA IS EMPTY, IT WILL EXIT TO uNFRPU N 

* SP.PHSS - SPECIAL ENTRY POINT WILL NOT SET S6=1 
* INPUT: SAME AS SAPHSB 
* JUTPUT: M[tt :81 = CURRENT EOF MARK ADDRESS 
* 8[13:10] = FIRST RECORD ADDRESS 
* B[6:4] = HEW LAST RECORD NUMBER 
* 80TH USE A. B, C, M. H, PT, SO-6 +3 SUB LEVEL ,. 

>4< 

HI 

1 0 I 
101 
1 {l2 
1 (.:~ 
1 (I·t 
f C'~-: 

1 (I~ 
f O? 
1 (t:' 
1 {.~; 

1 V~ 
1 1 0 
1 f ' 
1 1 ~? 
1 1 J 
1 1 -, 
1 1 !) 
111:; 
1 hi 
1 1 ~' 

61 SAPHSE: 
62 SAPHS5 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 
76 
77 

tOO 
1 01 
102 
103 
1 04 
105 
1 06 
10? 
1 1 (I 
ill 
1 1 :2 
1 13 
114 
1 15 
1 16 
1 1 7 
120 
12 J 
122 
123 

EHTR't SAPHSB 
EHTR<l SAPHS5 

510 S6= 
1 GOSUB 
o 
(I XClEF 

1506 ? AIO 
1 GOLHC 
2 

1 
GOSUBO 

ALEH 
X 
HFRPU 

1070 C=REGH 8 
.106 C=O X 
574 RCR 6 
246 
530 

1 
o 

AC EX 
M::C 
COSUB 

X 

COSUB3 

(I XDEF CURFLT 
1 GOSUB GOSUBl 
o 
o XDEF TXTEHD 

260 C=t~ 
346 Be E~< ~< 

42 8=0 PT 
374 RCR 1 0 
406 A=:; 

:2 A=(I 
I~OSUB 

(I 

o XDEF 
212 8=A 
'-:·30 C=M 
474 RCR 
412 A=C 

1 GOSUB 
o 
(I ;:<DEF 

630 C=1'1 
C=o 

PT 
COSUBl 

ADVADR 
klPT 

8 
l~PT 

GOSUBO 

CHTBYE 

PT 

ALPHA EMPTY "? 
YES, DON'T DO ANYTHING 

SAVE ALPHA HEAD ADDR IN M[7:4] 
MAKE SURE NO NAME = M 

SAVE ALPHA LENGTH IN M[2:0] 

SEARCH FOR THE CURRENT FILE 

B.X= FILE SIZE IN REGS 

A.X= FILE HEADER ADDP 

GET LAST REG ADDR 

A[3:0J= END OF FILE NARK ADDR 

COMPUTE # OF BYTES BETWEEN 
GET ALPHA LENGTH 

FOR CHAR INSERT OR APPEND ? 
124 
125 
126 
127 

102 
414 

27 
1 C56 

:'88= 1 
Goe 
C=('+1 

SAPH10 ( 130) YES 

130 SAPH10 1412 ? A<C 'WPT 
131 1640 PTN NC 
132 1 GOSU8 GOL3 
133 
134 

(\ 

(I ::<DEF EOFL 

RESERVE BYTE FOR RECORD LENGTH 
ENOIJGH ROOM 

SA'y' "END OF FL II 



~***********~********************************************************* 
* SAvEP - SAVE PROGRAM TO EXTERNAL HEMORY * 
* tHE PROGRAM/FILE NAME IS TAKEN FROM THE ALPHA REGISTER * 
* tHE FILE NAME CAN BE ANY ALPHA-NUMERICAL LETTERS UP TO 7 CHARS. * 
* tHE ALPHA REGISTER C~N BE IN ANY OF THE FOLLOWING FORMS * 
* AA~CDEFGM - SAVE PROGRAM uABCDEFG A TO FILE uABCDEFG A * 
* ·/~BCDEFGu - SAVE CURRENT PROGRAM TO FILE uABCDEFG H * 
* "ABCDEFG,HIJKLMN M 

- SAVE PROGRAM "ABCDEFG u TO FILE "HIJKLMNu * 
* IF THE FILE ALREADY EXISTS, THE NEW PROGRAM WILL REPLACE THE O~D * 
* JHE. IF THE FILE DOES HOT EXIST YET. IT WILL C~EATE A NEW FILE * 
* ~ND SAYE THE PROGRAM IN IT. * 
'********************************************************************* 
* 

134 ENTR't' SAVEP 

* 136 135 220 COH @220 P 
137 136 5 CON @O5 E 
138 137 26 CON @26 V 
139 140 1 CON @01 A 
14 (, 141 23 CON @23 S 
141 142 SAVEP 1 GOSUB COSUSl 
141 ' 143 0 
142 144 0 XDEF GTPRAD GET PROGRAM ADDRESS 

If< NOW FH3: 0] = PROG HEAD ADDR 

* .'H7:4j "" PROG END ADDR 
145 145 256 C=A lc.I 
t45 146 416 
146 147 474 RCR 8 
14i' 150 356 8=C W SAVE PROG EtH) 3- HEAD AC'DR 
147 151 316 
14e 152 374 RCR 1 0 
149 153 352 BC EX WPT EH3: 0]= PROG END ADDR 
1~O 154 1 GOSUB GOSUBO 
1~O 155 0 

It~ 

151 156 0 :><DEF CtHBV7 COMPUTE PROG LEt~GTH H1 8 .... 'TE::. 
1'52 157 546 A=A+1 X 
1 ~':3 160 546 A=A+1 X A.X= PROG LEHGTH 
1 ~j4 161 206 8=A '/ , . SAVE THE FROG LENGTH It~ E: • ~< 
1 S:5 162 546 A=A+1 X ONE B)'TE FOR CHECKSUM 
1 '5;::. 163 1 16 C=O ld 
15,' 164 460 l.DI 
1'38 165 7 CON 7 
11:';;:' 

-.JJ 166 t.46 A=A-1 X COMPUTE # OF REGS REQU H:t:D 
1 t &) 167 SVPR10 1072 C=C+1 M 
161 170 706 A=A-C X 
1 ~~~ 1 71 1763 GOHC S''1'PR 1 0 ( 167) 
1':·3 172 106 C=O ' ' ,', 
1':.4 173 1160 DAvD=C 
1f"5 174 74 RCR 3 C.X= PROG SIZE HI REGS 
l' --:0 175 :l56 Be E',' .. kl SAVE PROG S1ZE IN B,X 
1 6~' 176 674 RCR 1 1 C[5:3]= PROG LEHC;TH IH E: '(T E :::; 

le~ 177 306 C=B " ,,-

1'-;'-> 200 1150 REGH=C ';' 

* '\'EG , -:1 [12:'::,] = PROf; HEAD ADDP 
:if "EG.9 [5:3] = PROG LENGTH IN BYTES 

* ~'EG. -;. [2:0] = PPOG SIZE It~ F:EGISTE~:S 
: .. . 

174 ::: 0 1 1404 S1= 0 

B[13:f.] 



175 202 4 S3= 0 
17,,; 203 514 ?S6=1 1'-' ~ THERE A COM"1f~ IN ALPHA REG ? 
1 ~ ",' ( , 204 47 GOC SYPR25 ( 210) YES, FILE NAME IS THE NAME 2 
t'l}] 205 1 GOSUS COSUSO NO, USE THE PROG NAME AS FILE NAi'1E 
178 206 0 
179 207 0 XDEF ADR608 
t~O 210 SVPR2S 1 COSUS COSUSl 
leo 211 0 

,18 t 212 0 XDEF ALNAM2 
lB.:':: 213 10 53= 1 
1 t;:'_~ 214 1 GOSUB COSUSl 
Hn 215 0 
l~q 216 0 X()EF EFLSCH SEARCH FOR THE FILE 
lB'5 217 1614 150=1 FILE FOUND ? 
H~6 220 253 GONe SVPR40 ( 245 ) NO 
1 &',' 221 260 C=N 
1 ::-;; 222 117t. C=C-l s 
1 So.) 223 1376 ? eto 5 IS THIS FILE A PROG FILE ? 
1S0 224 57 GOC DUPFER ( 231 ) NO, SAY -r;.up FL" 
191 225 1 COSUS COSUSl PURGE THE FILE OR SAY II t-IO ROOM" 
191 226 0 
1-:"2 -j '"\ '? _..:.. 0 XDEF PUFLSB 
1"4'1 ~ ., 230 1123 GOTO SAYEP ( 142) 

'" 1 ';'!: ,..J ENTRV DUPFER 

'" 19'? 231 DUPFER 1 I~OSUB COSUS3 
19'';- 232 0 
1 ,7, .', ,0 233 0 XDEF APERMC 
1 '?9 234 4 CON @04 D 
2Jfl 235 25 CON @25 U 
201 236 2(1 CON @20 P 
20:< 237 40 CON @40 
2 c<: .. 240 6 COH @06 F 
204 241 1 014 CON @1014 L 
2 ('~i 242 1 GOSUS COL3 
2C~~ 243 0 
2 Of.. 244 0 ~<DEF APEREX ,.. NOl~ B.X = • OF REGISTERS STILL AVAILABLE 

'" '~.'EG. '~[2: 0] = REQUIRED FILE SIZE IN REG I STER~; 
2 C~, ~:45 SVPR40 1 lE. c=o 
210 246 1160 DADD=e 
21 1 247 i 170 C=REGN 9 
2L~ 250 4 (16 A=C X 
2 I :~ 251 546 A=A+l X A,X = FILE SIZE + 1 
214 ,~52 1446 ? A(8 ~< ENOUGH ROO!'! FOR A t~E!,f.1 FILE .--:. 

21~ ;:'::53 47 Goe SVP~:42 < 257 ) YES 
2 It; ;~54 1 GOSUB GOL 0 SAY "HO PO ON" 
216 :~~S5 0 
217 256 0 ;:<DEF tWJ:;:M 
21H 257 SVPR42 356 8e E'-' .-, {J 

219 2';0 1 1f. c=o W 
221) 261 ;;:34 PT= 5 
221 ::Z 6.2 312 C=8 ldPT 
2'/ . 

&...-- :;:63 "34 PT= ~ 

2'''''- 264 1 07E, C=C+l .-. 
L. _. ,::, 

22/~ :~f,5 160 t~=C N= ~lEI.~l FILE HEAOEP 
22,} ::"::t.b 256 AC E'-' /" \\1 C[10::3]= 1 ::. T AV;:'1IUI8LE F:EG A[t('F 
22f.-, 267 474 ReF.: 8 
0'1'-'"; 270 406 A=C u 
I:..~f ,-. 



22::; 271 .-, .... A=O PT 
22-) 272 1160 DADD=C ENABLE FILE NAME REG 
231! 2 7 ., , .... 630 C=1'f GET FILE NAME 
231 274 1360 DATA=C 
23i7: 275 1 COSUB GOSUB1 
23;;-~ 276 0 
2"7'" _. J 277 0 XDEF NXREG FOItH TO NEXT REG 
234 300 246 C=A X 
23< 301 406 
2"0;; oJ , 302 1160 DAOrJ=C ENABLE FILE HEADER REG 
23~ 303 260 C=N C[5:3J= FROG LENG1H IN BVTES 
2-~ ~(" 304 1360 DATA=C 
23':; 305 1172 C=(:-1 M C[5:3]= # OF B'lTES -1 
23~ 306 106 C=O X HUT. CHECKSLIM 
24 (I 307 160 N=C N.M=BYTE COUNT, t·~ . ~<:: RIJ t·n~ It-I G CHl·::::;Ut'l 

241 310 316 C=B lJ C[12:9]= PROG HEAD ADDR 
24~' :,n t 25~' Ae E" .:.. WPT C[3:0]= LAST ::;TORE AD[:oR 

* NOlJ N.N=- BYTE COUNT, N.X = RUNNING CHECKSUM 
:1< C[12:9)= LAs-r SOURCE ADDR, C(3:0]= LAST DEST ADDR 

* 
24t. 312 SVPR45 1174 ReR 9 
247 313 416 A=C lJ 
24~ 314 1 I:';OSUB N~'!'BYTA GET t.fE:<T BYTE FROM PROG 
24~ 315 0 
249 316 346 Be EX X SAVE IT IN 8 . ~< 
2::' ... 317 :256 AC EX lJ 
25~ 320 274 RCR 5 
25~! '321 416 A=C lJ A[3:0]= LAST STORE A[)DR 
20:;'} 

w'_ 322 1 COSUS GOSUS1 
25? 323 0 
25 .. 324 0 X[)EF NXCHR FOHH TO NEXT CHAR IH Eg ,MEt·1 
...,eo:-
c.. ...... J ""'r:' -J'::'..J 306 C=8 X 
2:5'::- 126 1 COSUB PTBVTA LEAVES C [1 : 0] IN 8[1 : 0] 
25':; 3-'''' . .t. f 0 
257 330 260 C=N 
258 331 246 POC EX X LlP["JATE CHECKSUM 
2C:-'~ .... , 332 446 A=A+8 ~< 
26'-' 333 246 AC EX X 
261 1:34 1172 C=C-l M ALL DONE ? 
26~: 

~..,c:-

,~, oJ~ 47 GOC SVPP60 ( 341 ) '-(ES, GO TO I.dF~ I TE EOF ~lAP.K 
2C~ "336 160 N=C 
2S4 337 256 AC EX W 
265 340 1523 COTO S'y'PR45 ( 312 ) 
2.s~. 341 SVPR60 160 N=(: 
26 :1 342 1 CiOSLIB GOSU81 ltlRITE THE CHECKsurl TO FILE 
26:'" -,., 7 

,:,~"", 0 
26 ~~ 344 0 XDEF N>~CHR 

269 345 260 C=N 
271) 346 1 GOSUB PTBVTA 
270 347 0 
2'?1 '350 1 COSU8 GOSU81 
271 351 0 
27:? 352 0 ~<DEF NXPEG POHH TO EHD OF FILE MAF:V 
. .,_ .. 
'" t .j 353 246 AC E'" .. ~ <.' 

,~ 

274 354 1160 DAOD=C 
2;:~ 355 1 1 €. (:=0 

"" 27f~ :56 t 1 ~6 C=(:-l [II 

2;- 357 1"360 DATA==C 
27i3 360 1 GOLOt·1C; NFRPU 
27:·j '161 .-, 

.::. 



* 
!****~.*.**~***********.*****.*********"'*"'***********************. 
'" G~TP -READ PROGRAM FROM EXTERNAL MEMORY AND REPLACE THE LAST • 
'" PROGRAM IH MAIH MEMORY * 
'" GETSUB - GET SUBROUTIHE. SAME AS -CETp· EXCEPT IT APPENDS THE * 
* PROGRAM TO THE END OF MAIH M~MORY. * 
* * '" ~HPUT : ALPHA REG = FILE HAME * 
'" THE<EY ASSIGNMEtH WILL SE HONORED IF THE FUNCTION IS EXECUTED * 
'" IN USER MODE * 
~****************************************************************. 

'" 291 
29;';:; 

ENTRV CETP 
ENTRY GETSUS 

2~4 362 202 CON @202 
@25 
@23 
@24 
@05 
@07 

29~ 363 25 CON 
29b 364 23 CON 
297 365 24 CON 
298 366 5 CON 
2?~ 367 7 CON 
3·) (, 370 GETSU8 11 04 S9= o 

RP100 3ul 371 63 GOTO 

30:~ 
304 
3(W 
30E-
397 
30~~ 

30f' 
3 O~; 
311j 
310 
311 
31 ~~ 
31 :) 
314 
31 .~ 
:3 1 ~) 
316 
3 t ~. 
31H 
319 
32f, 
321 
32::: 
32·~ 

324 
32"; 
32~. 

32·; 
32l 
32~· 

J2~j 

331' 

33~ 

372 
373 
374 
375 
376 GETP 
377 RPIOO 
400 
40 ! 
402 
403 
404 
405 
406 
407 
410 
411 
412 
413 RP150 
414 
415 
416 
417 
420 
421 
422 
423 RP200 
424 
425 
426 
427 
430 
431 
432 
433 

3:31 434 
33:-: 435 

~20 CON 
24 CON 

5 CON 
7 CON 

1110 S9= 
1 COSUS 
o 
o XDEF 
1 GOSUS 
o 
o XDEF 

1 1 14 -? 5'3 = 1 
57 Goe 

1 CiOSUS 
o 
2 ~\=O 

333 GOTO 
1314 "7513=1 

77 GOC 
116 c=o 

@220 
@24 
905 
@07 
1 
COSUSl 

GTFLHA 
GOSUS3 

FSCHP 

RP150 
GTFEHD 

PT 
RP245 

RP200 

1160 DADD=C 
1670 C=REGH 14 
1530 ST=C 

,14?S4=1 
173 GOHC RP240 
314 ?S10::1 
147 (.joe RP220 

1 (';0:3U8 FLIH~:P 

o 
474 RCR 
412 A=C 

1 GOSU8 
o 
1 C;OSU8 
o 

1730 CST E'" 

8 
IJPT 
INCADA 

t~~8';'TA 

( 377) 

B 
U 
s 
T 
E 
C 
REMEMBER THAT IT IS GETSU8 

P 
T 
E 
G 

GET FILE NAME FROM THE ALPHA REGISl 

SEARCH FOR THE FROG IN EX.MEM 
GETS1l8 ? 

( 413) NO I I TIS GETP 
GET FINAL EHD ADDR 

( 445) 
RUNHIHG ? 

( 423) YES, SEE IF IN LAST PRGM 

SINGLE STEPPING? 
( 441) NO, CHANGE PC 

ARE !.tIE IN RON? 
( 440) YES, DON'T CHANGE PC 

F I liD PRGM END 

A[]:OJ=CURRENT PRGM END 

GET 3RD BYTE OF "END" 



33::: 436 214 ?S5=1 I'~ .0 THIS FINAL END ? 
334 437 27 Goe RP240 ( 44 t ) YES, CHANGE PC 
33':, 440 RP220 11 04 S9= 0 REMEMBER DON'T CHAHGE PC 
331::· 441 RP240 1 GOSUB GTFEHD GET FINAL END ADDR 
33~ 442 0 
33;' 443 1 GOSUB CPGM10 GET CURRENT PRGM HEAD 
33; 444 0 
3JE: 445 RP245 212 B=A WPT B[3:01=STARTING ADr!R 
339 446 1 GOSUB. MEI1LFT COMPUTE AVAILABLE REGS 
339 447 0 
3·' (I 450 406 A=C X A.X=# OF UNUSED MEM REGS 
341 451 116 c=o W 
34~ 452 1160 OADD=C 
343 453 312 C=B WPT 
344 454 1150 REGH=C 9 
345 455 '530 M=C M[3:0]= PROG HEAD ADDR 
34~. 456 1570 C=REGN 13 
347 457 246 AC EX X 
34f: 460 706 A=A-C X 
349 461 :2 A=O PT 
351 .. ' 462 152 AB EX IJPT 
351 463 1 GOSUB GOSUBO COMPUTE TOTAL AVAILABLE BYTES 
351 464 0 
35;~ 465 0 XDEF CtHS</7 
-r" ,j...J .j 466 260 C~N 
354 467 136 C=O S 
35c:: 470 74 RCR 3 C.X = PROG SIZE IN B'tTES 
356 471 t 4 06 ? A<C X ENOUGH ROON "? 
357 472 43 GOt~C RP250 ( 476 ) 

:it 

:it 

360 473 1 GOSlIB COLO 
360 474 0 
361 475 0 XDEF NORI'1EX SAY "NO ROCIM" OR "PAC~: .. TRY AGAIW' 
36:·~ 476 RP250 1732 C SR M C[9:61= LAST BYTE ADDR It~ E}-'; . tolEt'1 
36~~ 477 160 N=C tH9:6J= LAST BYTE ADDR IN E)<; , MEt'l 
3;54 500 4~ 53= 0 DOH'T UPDATE BASE REG H~ H>~CHR 

:4< NOW '1[3:0] = LAST BYTE ADDR IN MAIN MEMORY 
... tH6:4J = RUNNING CHEO:SlIf'1 
... H[9:6J = LAST BYTE A(>[>R IN EX,MEM 
:it N.X = BYTE COUNT 
:it 

370 501 RP300 260 C=N 
37~ 502 574 RCR 6 
3-;0·;-. '- 503 416 A=C W .:1[3:0]= LAST BYTE AO['R It~ E>': , rlEt'l 
37.) 504 1 f.OSUS GOSUBl poan TO t'~E~n S'iTE 
373 505 0 
374 506 0 XDEF NXCHP 
37~ 507 1 GOSU8 GTS'iTA 
375 5! 0 0 
376 511 256 .:Ie EX 1\1 
37~ , , 512 474 RCR 8 
378 513 1146 C=(:-1 X IS THIS THE (:HECK:;Ul'l B'o'TE .~. 

371~ 514 177 I:;;oe RP310 ( 533 ) '(ES 
38 f· 515 160 I~=C 

381 51b 630 C=M 
3'~'-0.-. 517 256 AC E)~ I.,J 

3~F 520 1 (jOSU8 ItKADA 
33·:: ':)21 0 
384 522 1 C.OSUS PTB'y'T(i LE {~"/ES C[1:0] H~ 8[1:0] 



394 523 0 
38'5 524 256 AC EX W 
33(, 525 174 RCR 4 UPDATE CHECKSUM 
38°j 526 146 AB EX X 
38:::: 527 1 (106 C=A+C X 
339 530 374 RCR 1 0 
391i 531 530 M=C 
391 532 1473 GOTO RP300 ( 501 ) 
39"-:: 533 RP310 404 58- 0 ASSUME CHECKSUM WILL MATCH 
39:~ 534 630 C=M 
39< 535 174 RCR 4 C.X= ACCUMULATED CHECKSUM 
335 '536 426 A=C XS 
3,)t;. 537 1546 ? A.C X CHECKSUM MATCH ? 
39 .... 540 303 GONC CLEANM ( 570) YES 
33i~ 541 410 S8= 1 SET CHECKSlIM ERROR FLAG 
39';:; 5·12 116 C=O 
4 (; I! 543 1160 OADO=C 
4 (II ~;44 630 C=M 
41j:~ 545 416 A=C A[3:0]= LAST B'fTE ADDR It~ rlA I N f>1Hl 
4 (I:~ 546 1570 C=RECH 13 
40·t 547 1406 ? A{C X 
40~ 550 33 CONC RP320 ( 553 ) 
40f.. 551 ~46 AC EX X 
4 O~; '552 1~50 REGN=C 13 
4:)S 553 RP320 1170 C=F:ECH 9 
4 (i~~ - 5'54 416 A=C IJ A[3:0]- BE!1 I NN I HG OF THIS PPOGj:;:Arl 

,.. 
411 ENTR'( RP330 

:t 

413 '555 RP330 1 (jOSUB I NU-tOA POINT TO 1ST BYTE OF THE "Et-I[l" 
41] 5~t6 (I 

41-1 557 460 tOI PUT AN "EHD" TO THE BE':; i t~H I t-lG OF THE 
41 !j 560 300 CON2 12 0 
41 t; "5':, 1 1 GOSLIB PTB'fTA WRITE HEX "CO" TO THE 1ST E:'l TE 
416 562 0 
417 r.:;'~ _b~ 1 GOSUB INCAD2 POINT TO 3RO BYTE OF THE It Et-lt' .. 
4t7 564 0 
4tO 565 1 06 C=O X 
419 ":'66 1 (,;OSUB PTB'fTA PUT "00" TO THE 3[)R BYTE OF THE "Et-H-' ' 
4 1 ~i 567 0 

>+< 

421 570 CLEAHM 1 16 C=O 
4 --.--, 

..!...::. 571 530 M=C 
4:~::: 572 1 t 60 DADO=C 
42'! 573 1 170 C=REGN '3 GET STARTING ADDP 
4.~'::i 5(,4 416 ~=L 
4~!f:' • t:"7r-

.J • .J 11 14 --;'S9=-1 RIJ NH I t~G OR SIHCLE STEPPING 
4'-'-;: r_ • 576 43 GOt-Ie RP405 ( 602 ) YES, DON'T CHAt-~GE PC 
4_-2~; 577 304 510= 0 CLEAR ROM FLAG 
4;:-:" GOO 1 '::';OSUB PUTPCX 
4;.~~, 601 0 
430 (:.02 RP405 1570 C=REGH 13 GET ADfJR OF REG.O 
431 603 74 RCR 3 
4-~;: (: 04 1546 ? AttC X STARTIHG FROM REG.O ? 
4 --, 

~- (~ 05 173 GONC RP410 ( fE.24 ) '(ES 
43..; (:·06 1 GOSUB GTB'tTA CHANGE PREVo FH~AL ENL' 
43< 607 0 
4 -'C" 

~ -' 61(1 1730 CST E" ,~ TO LOCAL Et~D 

4 -30'. 61 1 204 S5= (I 

4-} ; 612 1730 CST EX 



4 j";~ 613 1 GOSUB PTBVTA 
4'3f: 614 0 
4:39 615 1 GOSUB DECADA POIHT TO 1ST OF PREVo END 
4:39 616 0 
44(1 617 1 GOSue DECADA 
44 (I 620 (I 

441 621 256 C=A 
441 622 416 
442 E·23 '530 M=C SAVE P.REV. LINK AorJR IN M 
44~: 624 RP410 116 c=o 
44~ 625 1160 DADD=C 
445 ~,26 11 70 C=REGN 9 RESTORE PGMHD TO A 
44t. 627 41 E. A=C III 
447 E.30 1670 C=REGN 14 
44~! 631 1274 RCR 7 GET USER MODE FLAG 
44~1 632 1'530 8T=C 
45(1 ";,33 1204 S7= 0 
45. ,:,:.34 340 SEL Q 
4':i;.? E·35 1334 PT= 13 
4":~ ';'36 240 SEL P 
454 637 1334 PT= 13 
4"C:: "_I "_ ':-.4 0 1420 LC 12 
4"5':;. t:.41 1520 LC 13 
457 t>42 422 A=C PQ 
4')8 643 RP425 34 PT= 3 

:4< ST~?T SET LINK HERE - LOOK AT NEXT eVTE SEE IF AN ALBL 

* 
46: ~-.44 RP430 212 B=A tJPT 
4~~: ~:-.45 1 GOSUB NXBVTA 
4O:;~: ;:.46 0 
4" -, t .. i .: 647 1074 RCR 2 
46~ .:.SO 1534 PT= 12 
4oS'5 651 1362 ? CtO PQ NULL ? 
4r~ ,~ ':·52 1713 Got~C RP425 ( 643 ) '(ES 
46 ~.' 0:.53 1576 ? AIC S AN END OR ALBL ? 
4.:,) ':'~ ':':,54 417 I~OC RP450 ( 715 ) NO 
4i~ ') f·55 1·102 ? A<C PT X< )oN OR lBl.HN ? 
47u .s56 .177 .GOC RP450 ( 715 ) '(E8 
4 7

' I I 0:.57 34 PT= 3 
:4< :;EE IF IT IS AH END 
:4< 

474 660 212 8=A lJPT 
4 -; . .,. • ,J 661 GOSU8 IHCAD2 
47'5 662 (I 

4 7f~ 663 1 GO:3UB GTB'tTA 
4:'(. 664 (I 
4~-. , t.65 1574 RCR 12 
4'Nj 666 152 AB E'" ,\ lJPT 
4'.:"9 667 1 042 C=C+l PT 
4{~ I' 670 ?-23 GONC RP470 ( 722 ) IT I':' ~. AN Etm 

=i< ~:E'( uMPUTE THE LH~:< FOR AN ALBL 

'" 4~('? 671 630 C=~t 

48< 672 252 AC E'" .. , l,IPT. 
4·::<:- 673 C.OSU8 GENLNk 
4·~C:; 6?4 (I 

4c~" 675 412 A=C (.IPT 
4};;i 676 ~30 M=C 
4;.:,,:: 677 1614 .~.:; (I = 1 ARE i.JE Ii~ U:;H; MODE ? 
4.~ :. ?o(t 127 GOC PP440 ( 712 ) '('E,-; . C.·Otl·T CLEAP THE KE\' rOOE 



4~.fe 701 1 GOSU8 INCA02 
4~~O 702 0 
491 Y03 1 GOSUB INCADA POINT TO KEY CODE 
49t 704 0 
4'12 705 106 C=O X 
4~:~ 706 1 (sOSUB PTBYTA CLEAR THE KEY CODE 
40:." IV 707 0 
49q 7tO 630 C=H 
4'~5 711 412 A=C WPT 
4~.if., 712 RP440 1 GOSUS' DECADA POINT TO t BYTE BEFORE ALBL 
49t. 713 0 
49".7 714 33 GOTO RP460 ( 717 ) 
418 715 RP450 34 PT= 3 
4-;':- 716 152 AS EX WPT 
5 ~j n 717 RP4rSO 1 (sOSUB HXLDEL SKPLIN ENTRY NOT CH.~ RCtMFLAG 
5'JH 720 0 
5u' 721 1233 GO TO RP430 ( 644 ) 

* SET LINK FOR FINAL END AND PUT IT TO PROPER PLACE. 

* (FI!-:Al END HAS TO BE RIGHT JUSTIFY IN A REG) 

* 
SO~·: 722 RP470 1142 C=C-1 PT RESTORE END BYTE 
5 \Jt 723 1074 RCR 2 MOVE TO C[1:0] 
50? 724 1530 ST=C SAVE BYTE IN STATlIS 
50~~: 725 210 55= 1 SET BIT F·OR FINAL END 
5{,~~ 726 202 B=A PT SAVE BYTE PTR IN B(3] 
5 J.) l2? 33 GOTO RP477 ( 132 ) 
5! 1 730 RP475 1 GOSU8 INCADA NOMAS 51 i 731 0 
51 ;~ 732 RP477 106 C=O X 

NOt MAnufacturer Supported 
51 :J i33 1 G05UB PTBYTA recipient agrees NOT to contac:t manufacturw 

5!J 734 0 
514 7J5 t 502 ? A.O PT 
Sni 736 1727 (iOC RP475 ( 730) 
SI6 737 142 AS EX PT RESTORE BYTE PTR 
51? 740 420 LC 4 
S~H 741 34 PT= 3 
Sl ~) 742 1402 ? A(C PT CAN . EI~D. FIT H~ THIS PEG :' 

S~1i 743 37 Goe RP490 ( 746 ) t~O 

521 744 402 A=C PT 
5 .-. ~. :=:~ 745 73 GO TO RP490 ( 154 ) 
1:'.- .• ...Jc:. ~ 746 RP480 246 AC E~< ~< 
S2~ 747 1146 C=C-1 X PUT .EHD. TO NE~<T REG 
C' • .,--... 1"", 750 1160 DADD=C 
S2~ 751 412 A=C WPT 
5'~'7 
~. 752 1 16 c=o W 

5;;;::. ~£:' ... 
.....J~ 1360 [lATA=C 

'" ;::;FNEF:ATE LINK ;=OR FINAL END 
:f< 

531 754 RP49J t·30 C=N 
53:-~ ?55 252 AC EX ldPl 
5:::-: 756 1 GOSUB GENLNK LEAVES C IN M 
5::F ~C"? 

{ .J, 0 
1< UP[)riTE CHriIN HEAD 

* S-F ",,:" 760 1160 DADD=C 
53:- 761 70 C=DATA GIVE LAST BYTE TO F I I·IAL Et~D 
5"7~-· '" . ?62 lE.30 C=ST GET END BYTE BACI< -FRO!"l STHTL!~: 

53-:') ?63 1(34 PT= 0 
54(! 764 1520 LC 13 

:4< I~LEAR ,'1EM 8EHJEEN OLD FIHAL END AND NE! .• I FINAL END 



* 54:!. 765 1360 DATA=C 
544 766 630 C=M GET NEId .END. ADDR 
545 767 406 A=C X 
546 770 106 C=O X 
547 771 1160 DADD=C 
549 772 1570 C=REGN 13 GET OLD FINAL END 
549 773 246 AC EX X 
sse 774 1S50 REGN=C 13 UPDATE NEW FINAL END ADDR 
551 775 56·8=0 IJ 
55;.~ 776 CLM1S 1406 ? A(C X idE DONE ? 
55.? 777 73 GONC RSTKCA ( f 006 ) 'r'ES, GOTO REBUILD THE 
554 1000 1146 C=C-1 X 
55'S 1 00' 1160 DADD=C 
5 ... r 

J<: 1002 I 356 BC EX III 
5 ... ·' 'J< 1 Ct 03 ·'360 DATA=C 
55;::0: 1 (104 356 8C EX W 
55-1 1 (l05 1713 GO TO CLM15 ( 776 ) 

* * RSTKCA - REBUILD THE KEY REASSIGNMENT 8IT MAPS 
* Ai-TER READING IN THE STATUS TRACKS, IT DESTROYED THE OLD BITMAPS, 
* S0 THEY HAVE TO BE REBUILT. IN THIS CASE, THE KEY REASSIGNMENT 

KEY 

* JUST READ IN WILL TAKE PRECEDENCE. READING IN A PROGRAM WILL DESTROY 
* THE KEY CODE USED IN THE LAST PROGRAI'I. IF A PROGRAI'I IS READ IN IN 
* USER MODE J THE KEY ASSIGNED TO ANY ALPHA LABEL IN THE PROGRAM 
* ~UST READ IN SHOULD TAKE PRECEDENCE. THEREFORE, AFTER READING 
* IN A PROGRAM, THE BIT MAP HAS TO BE REBUILT TOO. 
* lHE PROCEDURE IS AS FOLLO~IHG: 
* 1. CLEAR THE BIT MAP 

ASSICm1EtH 

* 2. RFSTORE THE KEY REASSIGNMENTS OF MAINFRAME FUNCTIONS t XROM FUNCTIONS 
* J. RESTORE KEY REASSIGHMENTS IN ALPHA LABELS; IF THE KEY HAS ALREADY BEEN 
• ASSIGNED TO ANOTHER FUNCTION : 
* A. IF IT IS AFTER.READING IN A STATUS TRACK, CLEAR THE KEY CODE 
* IN THE ALPHA LABEL. 
* 8. IF IT IS AFTER READING IN A PROCRAM, FIND THE KEY CODE SOMEWHERE 
* ELSE AND CLEAR IT THERE. 

* 
* ,. 

5al 1006 RSTKCA 1 GOSUB EHCPOO 
581 1007 0 
58,":: 101 0 1770 C=REGN 15 
58? 1 01 1 132 c=o M CLEAR BIT ~lAP 

58'': 1 012 136 C=(/ S 
58 ... 1013 1750 REGN=C 15 
'i':> ? .... - 10 j 4 460 u:, I 
5:;J,? 1015 277 cota 1 1 15 ,.. 

* I;~T 1HE K~Y eooc: FIWM to::::\, l=:EASSIGHME~1T RECORD AND SET ITS 8IT 
* It~ B! T ~IAP. 

59":: 1016 RTKC10 1 046 C=C+l X 
59:3 1017 1204 r·....,_ 

;;)(- 0 
594 1(120 1250 REGH=C 1 0 
59:5 1 021 416 A=C l~ 

5'3.c. 1 u22 1570 C::P.EGH 13 
5'" .1 • 1 (123 256 AC E~'; 1..1 

59.; 1024 1546 ? A#C ~< REACH CHA It~ HEAO ? 
5·~· :, 1 {125 313 I~Ot~C IHKC30 (105t::.) YES, DONE l.dITH ALL 
6 1j .! 1 026 RTKC15 1160 DADC'=C 



60 I 1027 70 C=OATA 
60:':: 1 ('30 416 A=C SAVE C IN A TEMP 
60:~ 1 031 106 C=O X 
604 1032 1160 DADD=C 
60~:' 1033 256 AC EX RESTORE C 
60~ 1 O:~4 1076 C=C+l S STILL A KEY REASSIGNMEtH REG --;:. 

60:; 1 ('35 213 Got~c RTKC30 ( 1056 ) NO , DOI~E WITH ALL THOSE REG 1 STEF:S 
6 (j{~ 1 (136 1434 PT= 1 
6 (,~~ 1 (137 1214 ?87='1 FIRST KEY CODE ? 
6 tI.l 1 (l4li 23 GCtt~C *+2 ( t 042 ) YES 
61 i 1 (141 574 RCR 6 
612 1042 1'352 ? CIO IJPT IS THERE A KEY CODE ? 
61 :f 1043 63 GOHC RTKC20 ( t 051 ) HO 
61-1 1044 416 A=C 
61 !) 1 (145 t Gosue TBITMA 
61 !) 1 (146 0 
61 ti lu4? 1 GOSUB SRBMAP SET THE BIT IH BIT MHP 
6 It; 1050 0 
61 ~' lu51 F:n:C21) 1270 C=REGH 1 0 
6tn 1(152 1214 iS7=1 DONE WITH 2ND KE't CODE ? 
619 1 ('~)3 1437 GOC RTKC10 (1016) YES 
6;'0 1 (I~4 1210 S7= 1 
621 1055 1513 GOTO RTKC15 ( 1 026 ) 
6'-' I ('56 Rn:C30 1170 C=REGH 9 GET STARTING LOAD ADDR 
62] fO~7 34 PT= 3 
624 1 (It. 0 412 A=C WPT 
62'" 1 06 1 1 GOSLIB DECADA POINT TO PRE"!. END ADDR 
62~ 1 062 (\ 

62'::. 1(163 1 GOSUB [,ECADA 
62'::' 1064 0 
6 ,- '7 
~. 1 065 1270 C=REGH 1 0 

6":8 1066 LS2 AC EX IJPT 
6:':"j 1 067 1250 REGH=C 1 0 SAVE THE ADDR IN REG. 1 0 
63(1 1070 RTKC40 1 GOSUB GTFEH[) 
631i 1 071 0 
631 1072 kTKC45 34 PT= 3 
63:-~ lD73 1 GO:3UB GTLIHK 
1::'3;';: 1074 (I 
6-~ .): 1075 1346 . ., C#O X CHAH~ ErH) --;:-

634 1076 207 GOC Rn<C50 (1116) NOT 'I'ET 
63"': 1 fJ 77 414 .:. S8 == 1 CHECKSUN ERR OF: ? 
63" 1 1 (t 0 1 GOLNC NFRPU NO , ALL DONE. RTN 
631 .. 1 1 (/1 .-, 

<:: 

6.::' ~c t 1 02 1 (,; 0::; LIB GOSUB3 SAY "CH~<SIJM ERR" 
63:- 1 1 03 0 
6J:~' 1 1 lj 4 (t ;<CoEF APER~lG 
6··..:.·' .... ' 1 1 05 '7 

'-' COtl @O3 C 
64(! 11 06 1 0 CON @ 1 (I H 
6·' 1 11 07 13 CON @t3 K 
64:: 11 I (I '-J~ C (ttl @23 ,-. .... ~, .;:) 

643 11 t 1 25 CON @25 U 
6.,;.~ ~, 11 1 :2 1 (115 COt4 @1 (115 ~1 

64~; 1 1 13 1 (,;0:;'-'8 GOL3 
64~ t 1 t 4 (! 

64::. 11 j 5 (t :X:[)E F [)ISERR 
64:-" 1 1 16 PH~C50 1 ,:; 0:3 LIB UPLINI< 
64'7 1117 0 
64~: t 1 ,;-: 0 1 07E- ('=C+l ,-

.::- E IT At4 EiW .:;. 

6.:1~' 1121 RTI<C5<:i 151::- GONe RTKC45 (1072) 'j'ES 

65" 1122 106 C::O ' . t·"., 



651 1123 
65;;~ 1124 
653 1125 
654 1126 
65:: 1127 
65'5 1130 
650:: 1131 
65~, 1132 
657 1133 
65B 1 1 :~4 
65'3 1135 
66l'1136 
661 1137 
66~~ 114(' 
66 -.1. 1141 
664 1142 
66'·':: 1141 
66·~:, 1144 
66 ~" 1145 
66~' 1146 
66',' 1147 
66/~ 1 1 50 
67u 1151 
671 f 152 
6'12 1153 
6;3 1154 
674 1155 
6 ;'5 1156 
6i!'.i 
676 
6 r ~-
677 

1157 
t t 60 
1161 RlISR30 
1162 

6"1~j 1163 RUSR40 
6 '1<) 1164 
60S:':' 1165 

1160 DADD=C 
252 AC EX 

t 150 REGH=C 
412 A=C 

1 COSUB 
o 
1 GClSlIB 
o 

~52 AC EX 
160 H=C 
t 06 C=O 

WPT 
9 
IJPT 
INCAD2 

NXBVTA 

IJPT 

X 
,1160 DADD=C 
1570 C=REGN 13 

'530 M=-C 
XS 

SAVE LINK ~ ADDR IN REG.9 

POINT TO KEV CODE OF AL8L 

GET KEY CODE 

26 A=O 
1506 ? AiCl 

2 03 (,(tt~C 

206 8=A 

X IS THERE A KEY CODE ? 

1 GOSUB 
o 

1356 
1 13 
146 

1270 
374 
":'156 

1410 

? CIO 
GOHC 
AS EX 
C=REGN 
RCR 
8e EX 
SI= 

1 GOSUB 
o 

33 GOTO 
1 GOS1I8 
o 

RUSR40 (1163) NO 
X 
T8IH1A 

RUSR30 
X 
1 0 
1 0 

1 
GCPKCO 

TEST THE BIT MAP 

IS THIS BIT SET? 
(1161)HO. JlISTSET IT 

CLEAR KEY CODE SOMEWHEPE ELSE 

RUSR4 (I (1 163 ) 
SRBt1AP SET BIT MAP 

1170 C=REGN 9 
416 A=C 

1343 GOTO RTKC55 (1121) 
* 
r********************************************************************* 
* CRFLD - CREATE A DATA FILE * 
* CRFLAS- CREATE AN ASCII FILE * 
* THE FILE NAME IS TAKEN FROM THE ALPHA REGISTER AHD THE FILE* 
* SIZE IN NUMBER OF REGISTERS IS TAKEN FROM THE X REGISTER. * 
* IF THE SAME FILE N~ME ALREADY EXIST, IT WILL GENERATE THE * 
* "DUP FL" EPROR MESSAGE. * 
~******.************************************************************** 

* 
691 EHTR't CRFLA:; 
650;: EtHR<t CRFLD 

694 1166 204 CON Gl204 [) 

69!:; lt67 14 COtl @14 L 
69(. 1170 6 CON @O6 F 
6'j '? I 1 71 22 ((ttl @22 R 
6'9:.:; 1172 3 CON @O3 C 
69'4 1 173 CRFLD 1204 S7= 0 
7.:! ;) It?4 1 03 GOTO CRFL10 ( 1204 :> 

* 
70:"': 1 175 -.,-

~" •. Co. ~ CCtH @223 r, 
.:-

7 C':5 1 176 COIl (~O 1 A 
7 [!·1 I I":'"") 

I I 14 CON 1:!t14 L 
7 t' !~~ 1200 f. CON @O6 F 



71~b 1201 22 CON @22 R 
70:'- 1 ;;"!O2 3 CON @03 C 
70{:' 1203 CRFLAS 1210 S7= 1 
70~~ 1204 CRFL10 1 CiOSUB GOSUBO GET THE REQUESTED S12E 
7C~~ 1205 0 
7tt) 1206 0 XDEF X<99'3 AND CHECk IF IT IS <=999 
711 1.2 07 1346 ? C.O X FILE SIZE = 0 ? 
712 1210 1 GOLNC ERRDE YES, SAY "DATA ERROR" 
71 :~ 121 t 2 
713 1212 1334 PT= 13 PUT THE FILE TVPE TO C.S 
714 1213 220 LC 2 DATA FILE TVPE = 2 
7t5 1214 1214 '?S7=1 CREATE AN ASCI I FILE ? 
7 It, 1215 23 GONC CRFL20 ( 1217) HO 
71-;" 1216 1076 C=C+1 S ASCII FILE T'(PE = 3 
7tH 1217 CRFL20 1150 REGN=C 9 SAVE FILE SIZE IN REG. 90<) 
719 1220 1 GO:3UB GOSUB1 
7 t ~l 1221 0 
72tJ 1222 0 XDEF GTFLHA GET FILE NAME 
721 l:i23 t 0 S3= t 
7;:.=.. 1224 1 GOSUB GOSUB3 
7'~'~' .;... .:.. 1225 0 
7"'· .. ~ .... ~ 1226 0 XDEF EFlSCH 
7~t1 1 .~ .. ., '? 

0:.'::" 1614 ?SO=1 FILE ALREADY EXISTS ? 
72'j 1 ;;!30 43 GONe CRF140 ( 1234 ) NO 
721:.. 1231 1 (;jOSUS GOlONG 
7::~. 1 ;~:3;~ 0 
72', 1;;;33 0 XDEF DUPFfR 
72}) 1234 CRF140 1 1E. c=o 
7;''-'' 1235 1160 DADD=C 
7:?O 1 :~36 1170 C=REGH 9 
73: 1~37 406 A=C X A.X= REOUES,TED FILE SIZE 
732 1240 546 A=A+l X 
7?:'~ 1241 1446 ? A(S X ENOUGH ROOM ? . 
7:::~ 1242 47 Goe CRF200 (124~,) 'r'ES 
7:::." 1243 1 GOSU8 GOLO 
73~, 1244 0 
72*:- 1245 0 ::<[)EF HORM 
73;- 1246 CRF200 132 c=-o M 
7.., .,:.. , .... - 1247 356 BC E~< W SAVE THE HEADER It~ e 
72' .. J 1?50 256 AC E~< W C[10:8J= ~DDj;; OF 1 ::. T AVAILAFLE :-, r-.-

r:. t.. ',.3 

7~ (I 1 ;;:51 474 RCF.: 8 C.X= FIl.E t~~I'IE AD[:'F: 
741 1 .. j C' ~, 

.-:......Je!. 1160 DADD=C 
74~: 1~t::"-,-~.:; 406 A=C X 
743 1254 630 C=M 
7 .f,~ 1255 1360 DATA=C STORE FILE NAME 
74~; 1256 1 GOSUS GO~:U81 
7J~i 1257 0 
7H. 1 :?6 0 0 ~c:DEF N>~REG f'OINT TO FILE HEADER REG 
747 1261 24'; C=A ~< 
74::' 1262 406 
74f: 1 :;'63 ":',30 M=C SAVE FILE HEADER ADDR Hl ~1 . >: 
749 1264 1160 DA[JD=C 
7!:s t1 1 :2E.5 316 C=B l~ 

7~1 1~66 1360 DATA=C STORE FILE HEADER 
-,= ) 
• ".J .-. 1 :267 160 H=C SAVE FILE SIZE H~ t~ , ~< 
"'?r::"?- 1210 41 (I St::. SET FLAG FOR t,lF: I T I HG EOF t'l ,::c: 1:: ~ .•• . ,,' 
754 12?1 CRF220 1214 ?S7=1 CREATE A 1 E:X: T FILE ? 
7::'::. 1 .-) '7 .~. 

~. c.. 153 GOHC ej;:F25 (I .; 1'307 :> HO, IT I':' ~. A RE':; I ::::TEF.' F!LE 
75.:- 1 ',-;,-.::...,,j 1146 C=(:-1 " ..... 

75 .. 1274 160 N==C 



73~ 1275 ~J A=(c PT , 
7:;9 1216 1 GOSUS COSUSl 
7~~ .. ~ 1~77 0 
7bl' 1300 0 :X:[)EF HXCHR 
76. 1301 460 LDI 
76~~ 1::: 02 377 CON 255 
7(,] 1303 CiOSUB PTBVTA STORE EH[.l OF TEXT ~1ARK 
7f...3 1304 0 
7(.4 1 :! 05 246 AC EX X C.X= 1ST R'EG ADDR 
7€':5 1306 «':·30 M=C 

* t-!OW N.X= REGS COUNT 1 M.X= FIRST REG ADDR 
767 1307 CRF250 -:·30 C=M 
7j::·~:3 131 0 416 A=C W 
769 1311 1 GOSUB GOSUS1 
76'~ 1312 0 
77'-, 1313 (I ~<DEF N;{REG 
7-";," , , , 131"4 246 AC E}C: X 
772 1315 -:'30 M=C --,. 
( " ... ' 1316 1160 DADD=C 
774 1317 260 C=H 
77t. 1,320 1146 C=C-1 X ALL DONE ? 
776 1321 57 Goe CRF270 ( 1326 ) YES 
7""-, .. 1322 160 N=C 
77& 1323 1 16 C=(t lJ 
779 1324 1360 DATA=C 
781.' 1325 1623 GOTO CRF250 ( 1307) 
78~ 1326 CRF270 414 758=1 FOR CLEAR FILE ? 
..,.;, ' 

, .. 'r. 13;:7 43 GONe CRFLRT ( 1333 ) YES .. DON'T I.dR I TE EOF MARi~ 

7r,::: 1330 1 16 C=o W 
7f:4 1331 1156 C=C-l lJ 
7"j'~ 
• \.' 0" 

1 -"-'~I ...... ~ 1360 DATA=C 
7~(~ 1333 CRFLRT 1 GOLONG HFRPU 
78t:· 1334 .-, 

c:. 

* 
.********************************************************************* 
* CLRFL - CLEAR FILE * 
* FI~E NAME IS TAKEN FROM THE ALPHA REGISTER, IF ALPHA IS EMPTY. * 
* MILL GENERATE "NAME ERR" ERROR MESSAGE. 
,,********************************************************************* 
* 

7~14 ENTRY CLRFL 

* 
79~ 1 :35 CL~:F3 0 1204 87= 0 A~;8UNE IT IS A ~:EGI:=;TER FILE 
79',' 1?36 117E. C=(:-1 S 
7 ~I:'J 1 ~~..,. '''- ~ / I 

,.,.., GOC CLRF40 ( 1341 ) IT 1'::- A F.'EGISTEF: FILE ,( -' 7':' .~ I _ .. " 1340 1 21 (I S7= 1 
8 t) :: 1 341 CLRF40 260 C=N 
80 I 1 342 374 RCR 1 0 
80~: 1343 530 M=C 
80:' 1344 o40E> A=C ' . .' , ... 
8 o(~ 1345 1 160 DADD=C 
8 O~: 13'46 1 ':-,"7.:1 RCF.' "7 -, , , 
c: Ii t-. 134? ;:34 PT= I:" 

...J 

c:9? 1 3'50 1 12 C=O lJPT SET PO I tHER TO ZEF'CI 
8 O~~ 1 351 34 PT= 3 
~: O~~ 1 -J c. .-, 

.' oJ co, 674 pcr:;:: 1 1 
81 (/ 1 353 1760 DATA=C 
81 1 :':';4 404 ::; t: == (I 
8; ."; 

• <- j ?55 1 143 CoOTO CPF220 ( 1271 ) 

* 



8!4 1::'56 
815 1357 
8 h; 1360 
a 17 1361 
810 1362 CLRFL 
81 ~~ 1363 
819 1364 
82u 1 '365 
821 1366 
82:: 1367 
a2'~; 1370 

214 CON 
6 COt-I 

14 CON 
:3 C(lt~ 

76 B=O 
1 GOSUB 
o 
o XDEF 

260 C=N 

@214 
@06 
@t4 
@03 
s 
GOSUB 

FLSHAC 

S 
S 

L 
F 
L 
C 

SEE UHAT TYPE IT IS 

824 1371 
825 1372 

1 t 76 C=C-1-
1176 C=C-t 
1443 GONC 

1 casus 
o 

CLRF30 (1335) NOT A PROG FILE 
GOL3 

925 1373 
82':, 1 374 o XDEF FLTPER 

****.*.**********~ 
>4< FL~HAP - GET FILE EHTRY 
* IHPUT: 50=0 - GET CURRENT FILE EHTRY 
* SO=1 - CET FILE EHTRY BY ITS NAME IN THE ALPHA REGISTER 
* IF ALPHA IS EMPTY, IT WILL DEFAULT TO THE CURRENT FILE 
* Fl~HA8 - SPECIAL ENTRY POIHT 
• FL5HAC - SPECIAL ENTRY POINT 
>4< ~UTPUT: N = FILE HEADER 
>4< 

>4< 

'.'SED A,B,C,M,H,PT,SO-7 +2 SUB LEVEL 

>4< 

of< 

838 
SJ'-i 
84(1 

84~ 
843 
84-" 
a4~i 

84~. 

847-' 
842 
84B 
84~1 

85[' 

1375 
1376 
1377 
1 ~ 00 
1401 
1402 
1403 
1404 
1405 
1406 

85'-' 1407 
851 141 0 

FLSHAP 

FLSHA8 

FLSHAC 

85.~ 141 1 FSt41 0 
as? 1412 
8~d 1413 

85: 1414 RECLHG 
855 1415 
85': 141 6 
857 1417 
8'5...-. 1420 
85~ 1421 
86:' 1422 
86 I 1423 
86;'~ t 424 
86 -, 
864 
86<': 
36': 

1425 
1426 
1427 
1430 
1431 

ENTRY 
ENTRY 
EHTRY 

76 8=0 
1614 '7'SO=1 

123 GOt4C 
570 C=REGH 

1356 ? CIO 
73 GOHC 

1 GOSU8 
o 
o XDEF 
1 C>OSUB 
o 

FLSHAP 
FLSHAB 
FLSHAC 

S 

FSA10 
5 
W 
FSA10 
COSUBl 

GTFLNA 
GOL3 

o XDEF RFLSCH 
1 (,;O:;UB GOL3 
o 
o XDEF CfJRFL 

1 ':;OSUB GOSUB3 
o 
(I XDEF APERMG 

22 COt~ (;122 
5 CON (;105 
3 CON (;103 

40 CON Gt40 
24 CON @24 
17 CON @17 
17 CON @17 
40 CON @40 
1 4 C (I t·j Gt 1 4 
17 CON 11117 
lE. CON Gtt6 

WANT CURRENT FlLE ? 
( 14 t t) YES 

ALPHA EMPTY ? 
(1411) YES, DEFAULT TO CURRENT FILE 

GET FILE NAME 

SEARCH FOR THE FILE 

GET CURRENT FILE 

SAY RECORD TOO LONG 

R 
E 
c 

T 
(I 

o 

L 
(I 

N 



86':'1432 
86'-:0 1433 
86') 1434 
87u 1435 

1007 CON @1007 
1 GOSUB GOL3 
o 
o XDEF APEREX 

G 

¥**"'*"'**************************************************************** 
* 4PPCHR - APPEHD ALPHA REGISTER TO CURREHT RECORD IN THE WORKIHG '" 
'" TEXT FILE AND EXTEHD THE CURRENT RECORD LENGTH. * 
* INSCHR - INSERT ALFHA REGISTER IN FRONT OF CURRENT RECORD AND * 
* CHARACTER POIHTER ~ND EXTEND THE CURRENT RECORD LEHGTH. * 
~******.************************************************************** 

'" 
* 

88 t 1 <136 
88,:_ 1437 
8ti1"' 1440 
88<: 1441 
88'" 1442 
88~ 1443 
88/ 1444 APPCHR 
88:: 1445 APCH 05 
88;j 1446 
88') 1447 
991.; 1450 
8~1 1451 
89,.: 
8'3:5 
894 
89::: 

1452 
1453 
1454 
1455 

89ij 1456 
89/ 1457 
89;~ 1460 
8':1': 
'.3 (l;j 
90 I 
9 !l~: 

EHTRY APPCHR 

~:22 CON 
10 CON 

3 CON 
20 CON 
20 COf·1 

1 CON 
57= 
58= 

1204 
410 

1 
o 
o 

1414 
677 
316 

1274 
406 
260 
574 

GOSUB 

XDEF 
?51=1 
(,jOC 
C=B 
RCR 
A=C 
C=N 
RCR 

1214 1S7=1 
57 I:;;oe 

246 AC EX 
474 RCR 
160 N=C 
574 RCR 

@222 
@10 
@03 
@20 
@20 
@01 
o 
1 
COSUS 

SAPHSB 

R 
H 
C 
P 
P 
A 

FILE EMPTY ? 
INRC10 (1~41) YES, GENERATE A NEW RECORD 
lJ 
7 C.X= CURRENT RECORD LENGTH. 
X SAVE IN A 

6 C.X = CURRENT CHAR POSITION 
"INSCHP" ? 

APCH20 (1466) YES 
X C.X = RECORD LENGTH 
8 UPDATE CHARACTER POINTER 

TO END OF RECORD 
6 MOVE N BAcr INTO PLACE 

1461 
1462 
1463 
14£.4 
1465 
1466 APCH20 1046 C=C+1 x 

'3 (\~: 14 E.7 
9f'~. 1470 
91):; 1471 
9 (r~~ 1472 
90~; 1473 
9 O~~ 1474 
911) 1475 
91' 1476 
3t2 1477 
913 1~()0 

914 1501 
915 1502 
916 1503 
91( 151)4 
91H 1::05 
91~} 1506 
9;: '. 1'50;" 
921 1 51 0 
'32._ 1511 
92-:; 1512 
'11'~ 15i3 

346 Be E~< ~< 
31':. C=8 
374 RCP 1 0 
412 A=C l,IPT 

1 ('C::;U8 GOSU81 
o 
(I ~WEF ADVRE8 

256 AC E~< W 
574 RCR 6 
416 A=C l,1 
r:30 C=M 
406 A=C X 
316 C=8 

1274 RCF: 7 
!: 06 A=A+C ~< 
460 L[)I 
377 COIl .-.C"'C" 

c:. -J .... ' 

C[3:0]= CURRENT RECORD A~GP 

POINT TO STARTING CHAR 
S A V EST ART ': H A R A (l r· R I t~ A [ 1 1 : ::: J 

A.X= ALPHA REGISTER LENGTH 

C. x::; (:URPEtH F.:ECCtPD LEi~C. TH 
A.X = EXTENDED RECORG LENGTH 

RECORD LENGTH > 254 ? 1 4 01£. ':1 A <: C 
1 (·33 GOt~C 

74 Rep 
.252 AC E;<: 

RECLNG (1414) YES 

A[3: OJ= CURRENT RECOFD AGG~ 



* 

* 

'" 

927i 1514 
92") 1515 
92 ~-' 1 51 oS 
92l 1517 
92";; 
92-j 
931.' 
931 
931 
'33;..: 
93~ 

934 
Q-C­
e' ~.: 

1520 
1521 
1522 
1 ~~23 
1524 
1 :i;!5 
1526 
1 !:i27 
1:'30 

1 COSUB PTBVTA UPDATE CURRENT RECORD LENGTH 
o 

260 C=t~ 

74 RCR 3 C.X= CURRENT RECORD POINTER 
406 A=C X 
t·30 C=M 
346 Be EX x B.X = ALPHA LENGTH 

1 GOSUB COSUB1 
o 
o XDEF UPRCAB UPDATE CURRENT RECORD & CHAP POINTE 

1204 57= 0 
~.30 C=M 
443 COTO IHRC30 (1574) 

EtHR't I NSCHR 

~~'22 CON 
10 CON 

3 CON 
23 CON 
16 CON 
11 COt,j 

@222 • R 
@10 H 
@03 C 
@23 S 
@16 N 
@11 I 

'33':! 1531 
94 (! 10:-;32 
9411:'33 
94;;-: 1534 
943 1'535 
9 : • .: 1 '536 
94!,i 1537 
94t 1540 

It~:3CHR 1210 87= 
1053 GOTO 

1 
APCH05 (1445) 

94f: 1541 ItiRe 1 (r 
94B lS42 
94'? 1543 

COSUS GOLONG 
o 
o X[)EF APPREC 

t**~**************************************************************"'*** 
* IN~REC - INSERT AlFHA REGISTER IN FRONT OF CURRENT RECORD AS '" 
'" A HEI.J RECORD. '" 
'*"'******************************************"'******************"''''*'''** 
* 

'" 
.:.c .-
.. -.' t:. 

95':' 1544 
95'1 1545 
9':,1.' 1546 
961 1547 
~6~' 1550 
9~~~ 1~.51 

9£,<I 1 '::;':.2 INSREC 
96<:: 1 :'53 
9f· '5 1554 
9:'s,S 1 ":55 
96~' 1':-:56 
9.!:~' 1557 
96 '! 1 '5'; (I 
'37fJ 1'561 
'371 1562 
97;.2 1563 
'372 1564 
9;:.3 1565 
974 1566 
'3 t~ 1 '567 
97'.> 1570 
'3;-;' 1':,71 

97t< 1572 
97'" 1573 

ENTRY INSREC 

203 CON 
5 CON 

22 CON 
23 COt~ 
H. COt~ 

11 CON 
404 8:3= 

1 CO~;UB 

o 

@203 
@05 
@22 
@23 
@16 
@ 1 1 
o 
GOSUS 

(I ~:[lEF SAPHSS 

C 
E 
R 
s 
H 
I 

1414 ?51=1 FILE EMPTY? 
1 E.27 GOC I NRC 1 0 (1541) YES 
~:,;o C=N 

74 RCF: 
406 A=C 

1 GOSUB 
(I 

(I ~<(lEF 

316 C=8 
1074 PCR 
416 A=C 

1210 S7= 
r:30 (.=i'1 

1046 C=(:+ 1 

3 

GOSUBI 

INREC# 

'-, 
~ 

M 
1 

UPDATE RECORD & CHAR POINTER 

All! :8]= CURRENT RECORD ADDP 

ADD 1 FOR RECORD LENGTH 



9~lJ 1574 INRC30 '530 M=C 
981 1575 174 ReF.: 4 C[7:41= CLIRRENT EOF MARI< AD["R 
982 1576 1234 PT= 7 
9B:3 1577 412 R=C leIPT 
9B4 1600 174 RCR 4 
9135 1601 34 PT= 3 
9'96 1602 412 A=C leIPT A[3:01= CURRENT EOF MARK A[)[.\R 
98·;-: 1603 256 RC EX W SAVE R IN N 
9B:~: t 6 04 160 N=C 
9S=J 1605 €·30 C=M 
99f. 1606 346 BC EX X B.X= ALPHA LEHI~TH 
991 1607 1 COSUS COSUSI 
99; 161 0 0 
9·3,.~ 1 6 t t 0 XDEF AOVRES POIHT TO NEW EOF MARK 
99:~ 1612 ;;':60 C=H GET ADDRESSES BACf< FF.:Gt1 t~ 

99~ 1613 :252 RC E" , ... lrIPT 

'" Mf;K= ROOM :=OR INSERTIHG THE STRING NOMAS '" C(~1:81=" ClIRRENT RECORD ADDR 
:+: ([3:0];: tlEXT STORE ADDR(EOF MARK + .. OF B'/TE:3 ) 

'" C(?:4J= NEXT PI Ct< ADDR(CURREHT EOF MARK) NOt MAnufacturer Supported 

'" 
,... ......... rees NOT to contact manuf.~ 

100:) 1614 i'lKRM t 74 RCR 4 
100 , 1615 416 A=C lei R[3:01= HE}(T P I C~~ UP ADOF: 
10O~ 161 6 1 (;jOSUB CTBYTA PICK UP t~E~<T BYTE 
j OO:~ 1617 0 
100:-: 1620 ;~56 AC EX til SAVE THE B'(TE IN A.X 
100·t 1621 374 RCR 1 0 
t 0 O~~· 1 E.22 256 AC EX ttl A(3:0J= HE}<T STORE A(~[IR 

lOOt: 1623 1 GOSlIB PTBYTA 
lOOt. 1624 0 
100Y 1625 256 Ae EX hi IF THE CURREtH PIO: LIP ADD~~ REACHE[) 
I 0 O{~; 1626 174 ReR 4 ORIGINAL STARTING AD()R .. l • .iE AF:E ['0 t·j E 
I OO~.; 1627 416 A=C lei A[3:01= CURRENT PICK LIP ADDR 
101 I) 1 E·30 t 74 RCR 4 C[3:0] = ORIGI~IAL ::;TART AN)P 
I 01 1 1 ';:.31 1'552 ? AIC leIPT 
1012 1632 433 Got~C. INRC40 ( 1675) All DONE 
;013 1E33 1604 SO= 0 DECREASE BOTH AD DR E::;~; 
1014 11;·34 i"lKRM30 542 R=A+l PT 
I 0 1 ~j I ~·35 542 A=A+l PT 
I 01 t; 1 E·36 1620 LC 14 
1017 lE.37 34 PT= 3 
I 0 1 *~ 1 f.40 1542 ? Ate PT MOVE OVER THE E[)CE OF THE REG 
1 019 1641 257 GOC 1'1!<RM50 ( 1666 ) NO 
i 02(. I t.4~ 460 LI) I 
1021 1 E.43 "357 COt·f2 14 15 C. ~< = HE::< OEF 
,02.:: 1S44 ;:66 C=A xs 
, O~: 1 ::A5 426 
I o:~·~ 1 tA6 1546 ? AtC ~< HAVE (,IE REACHED TOP OF MO[dJLE .-::' 

t U;'>l 1 t.4 7 157 GOC MI<RM.::; 0 ( 1664 :> NOT 'lET 
1025 1 E.50 460 LDI 
10.';":6 1651 1 COH 01 
102·;;- 1~52 266 AC E'" ,.\ ~<s C ".' ..... , = 201/3(11 
I o:~~ lf53 116(1 DA[)D=C 
I O~.;~ 1':54 70 C=DATA 
I t) J I' 1':-·55 574 ReR 6 C. ~.;= PRE'·! 1 lJU::. MO[)lILE ~D[.lr:: 

I ,)J 1 1 ':::'b 406 A=( " ...... 

I 0·3:--: 1~57 1'526 .") 14#0 ~< :3 PPE'.I IOU:; MODULE THE 8A:;E Pl0[:·ULE -

103-: 1 U;O 43 I~Ot~C 1'11< PM 4 (I ( 1664) '(,E::; / THE fRECEEL) I tie; RE'':; E. FEG.4i 
1(134 lE-61 6 A=I) ,. 

,.\ 

, (11":· 1'::,;52 ::':66 Ae E'·I (~ ~\S A '') • ,-':I = 200/300 



1 01~· H.63 546 
10.3;' 1 ~.64 i'lKRM40 546 
10]8 1665 2 
1039 1':·€.6 MKRM50 256 
i 04{1 H.67 1614 
1041 1670 1247 
1 t)4~: 1671 374 
1043 1672 416 
1044 1673 1610 
1045 1674 1403 

'" 1047 1675 INRC40 ~30 

1048 1676 174 
I 1)4~' 1677 412 
1 051~ 1700 .374 
lu5i 1701 1146 
lO5~ 1702 530 
105:: 1703 1214 
I05~ 1704 253 
105:5 1705 J03 

A=A+1 
A=A+l 
A=O 
AC EX 
?SO=l 
GOC 
RCR 
A=C 
SO= 
COTO 

C=M 
RCR 
A=C 
ReR 
C=C-l 
H=C 
1S7=1 
GO~~C 
COTO 

x 
X 
PT 
W 

HKRH 
1 0 
III 
1 
HKRH30 

4 
IJPT 
10 
X 

A.X = 201/301 

A{)t'JRESSES INTO C 
DOHE WITH BOTH ADDR ? 

( 1614) YES 
PUT SECOND ADDR IN PLACE 

( 1634 ) 

MOVE M[7:4] TO AC3:0] 

FOR -INSREC" ? 
PUTAPH (1731) NO 
PUTA20 (1735) 

* 
~****"'**************************************************************** 
'" A~PREC - APPEND ALPHA REGISTER TO END OF CURRENT WORKING TEXT FILE* 
'" AND GENERATE A NE~ RECORD. IF ALPHA EMPTY. THEN NO ACTION* 
'" WILL BE TAKEN. * 
r**~**"'***"'***************"'******************************************* ,., 

'" 
1 06~~ 

I06!15 1706 
1 005':· 1'(' 07 
1067 1710 
1 0 o5~:' 1711 
1 06 '~! 1712 
lO7!.i 1713 
1071 1714 
1072 1715 
1073 1716 
10;'3 1717 
1074 1720 

APPREC 

EtHR't 

203 CON 
5 CON 

22 COt~ 

20 CON 
20 CON 

1 CON 
504 S6== 
404 S8= 

1 . GOSlIB 
0 
(I :";[>E F 

* NOW N = FILE ~EA~ER 

'" 1'1[2:0] = ALPHA LEi'iGTH -

'" M[7:4) = ALPHA HEAD ADDR 

APPREC 

@203 
@05 
@22 
@20 
@20 
@OI 
0 
0 
COSUB 

SAPHSS 

'" 
* 

M ( 1 1 :3)= 
IH6:4::: = 

CURRENT END OF FILE MARK ADDR 
LAST RECORD I + 

* 
t OS 1 1721 1 GOSUB GOSUBI 
1 OOf 1 7 -."" . , .... 0 
108.-:' 1723 0 ~<DEF t4hJRECI 
I 08:~ 1 i'24 ':,30 C=M 
I I)S4 1725 174 RCR 4 
1(J8"5 1726 416 A=C III 

I OFF: 1 ":J")-/ . "-, 374 RCP 1 I) 
lOH/ 1730 53 GOTO PUTA20 

>I< 

~*******~************"'*********. 
'" PUTnPH - EXTEND CURRENT RECORD 
* ~O SPECIAL INPUTS 
* :,:. '-'T A2 0 - GE HE RAT E r~EJ.,,1 R EC ORD 
:+ ~ N P ij T : C. ~< = t l E l\l R E COR D LEN G T H 

( 1735 ) 

C 
E 
R 
P 
P 
A 

SET CURREtH RECI = LAST REf 
MOVE M[1':4] TO A[?: 0] 

C . ;< = RECOF:[l LEI-li-:;TH 

# 



:4< BOTH -
* INPUT 
:4< 

... 

... 

... 

... 
i 101 

... 
1 1 (.:; 1?31 
1 1 (!3 1732 
1 1 {I·1 1733 
1 1 0·1 1734 
I ~ (f~:: 1735 
I 1 ('6 1736 
J 1 (,7 1737 
t 1 (l(-j 1740 
11 H, 1741 
i 1 Vi 1 ;"42 
i 1 (; ~~ 1743 
lIt 0 1744 
1 1 1 1 1745 
i 1 t 2 1746 
; 1 1 ~J 1747 
i 1," 1750 
; 1 1 !j 1751 
1 116 1752 
11 1 j' 1753 
1 11 U 1754 
1 1 1 ~~ 1755 
1 1;':: f; 1i'56 
1 121 1757 
1122 1760 
11 ~] 1761 
1123 1762 
i 124 1763 
i 124 1764 

:4< 

:4< 

M(2:0] = • OF BYTES ADDED - 1 
AC3:0] = STARTING SOURCE CHAR ADDR 
A[7:4]- STARTING DESTINATION CHAR ADDR 
S6 = 0 - WILL WRITE END OF TEXT MARK AT END OF RECORD 

1 - WILL NOT II 

ENTRV PUTAPH 

PUTAPH 1 GOSUB GTBVTA GET A BYTE FROM SOURCE 
0 
1 ~OSUB INCADA UPDATE SOURCE CHAR ADDR 
0 

PUTA20 256 AC EX W MOVE DEST ADDR ItHO PLACE 
t 74 RCR 4 
256 AC EX lA' 

1 GOSUB PTBVTA 
0 
1 GOSlIB GOSUBl 
0 
0 XDEF NXCHR POINT TO NEXT CHAR ADDP. IN 

630 C=M 
1146 C=C-l X ALL DONE ? 

67 GOC PUTA30 < 1755 ) YES 
530 M=C 
256 AC EX III MOVE SOllRCE ADDR BACK INTO 
374 RCR 1 0 
256 AC EX lJ 
1~53 GOTO PUTAPH ( 1731 ) 

PUTA30 514 ?S6=1 WRITE END OF TEXT MARK 
~7 I~OC PUTA40 ( 1(63) HO 

460 LDI 
377 CON 255 

1 (,jOSUS PTBVTA 
0 

PUTA40 1 GOLOt~G HFRPU 
2 

, *****:tc****:fntc*******************:f<******************* 
'" ,~IJI~~= 0 - ROUT I HE TO SET CUF:REtH FILE HUMBER TO ZERO 
* 

1 1~(t EtHR't CURi=O 
* 

1 1 0:; ;~: 1765 CURtt=O 460 LDI 
1 i?::: 1766 t 00 COti2 4 0 
1 124 1767 1160 DADD=C 
1 1 "::'j 1770 70 C=OATA 
1 1 -J 0' 

."t:, 1 7? 1 1174 ReF.: '3 
1 13;' 1;''(2 1 06 (;=0 X 
1 l°?e 1('73 274 RCR 5 
1 U':9 17?4 1'360 DATA=C 
1 1 .~ (! 1 -,...,.~ 

I • ..., 1740 RTt~ 
>I< 

"" :le 

1 j .;).,:1 UNLIST 
i 147 Et-l[' 

EPROR:; (I 

FILE 

PLACE 



I 

SYMBOL TABLE 

APC:iO~ 1445 1540 
APCH20 146':. 1461 
APPU-I~' 1444 
APPF..E;~ 1714 
CLEANi" 570 540 
eLMIS 776 1005 
CLRF30 133~, 1371 
CLRF4(1 1341 1337 
CLRFL 1362 
CRF14(1 1234 1230 
C;RF20!j 124t. 1242 
CRF221j 1271 1355 
(;RF~:;' (T 1307 1325 1 .-,.,..-, 

.... c.. 

CRF.2?t:i 1326 1321 
CRF!..I!) 1204 11 ('4 

CRFL..20 1211 1215 
CRFlP.S 120] 
CRFLO 1173 
CRFLRT 133:'3 1327 
CUR#=O 1765 
[lUf'FP< 231 224 
FLSHA~ 1400 
FL:::HA~' 1403 
FL :::HA''':' 1375 
FSH10 141 i 1402 1377 
GETP 376 
GETSU2 370 
GETXI(J 14 6 
GE'D':2 (. 30 24 
GET~<~< 1 :~ 
It-lR .:. I IJ 1541 1557 1452 
I t~R.=:31· 1574 1530 
I HR C4 (I 167".1 1632 
I N:;CH~ 153 ;' 
IW3RE!'; 155:~ 

f'lKR ,1 1614 1670 
(WRi'1:~ C· 1634 1674 
i'1 K Ri"14 (I 1664 1660 1647 
f'1KR~15 e 1 66';:· 1641 
PIJTA~ IJ 1 77 <:. . ...., '-' 1730 1705 
PUTA3C 1755 1747 
PIJTA4 (I 1 "7 ,. -, , b·_ 1756 
PIJTAPH 177 • 

• ..J' 1754 1704 
RECU·IG 1414 151 1 
RF!uu 37:' 371 
PP150 41] 4(16 

RP;:OO 4 'i'~ ,:, 414 
F::P2:: 0 44 (r 424 
~f'240 44' 437 422 
~:P;?45 44~; 412 
F..?2'50 476 472 
RF'7(JO SC' , 532 
RP310 53-.: 514 
RP3;~ 0 55:' 55 I) 
i<P2~ 0 55': 
RP..f05 6\L: 576 



F:P410 624 605 
RP425 64~: 652 
RF430 644 721 
RF440 712 700 
RP4~O 715 656 654 
RP4;SO 71 ~J 714 
RP470 722 670 
RP475 730 736 
RF477 .,..,.-, 

• oJl!. 727 
RP4S0 746 743 
F:P4 9 0 754 745 
R:~TKCA 1 006 777 
P.TKCIO 1 01 t, 1053 
RTKC l:j 1026 1055 
RT:<C2f, 1 051 1043 
Rr:<C~ I.' 1 05-= 1035 1025 
RT!<C4 (I 107u 
RT:<C45 1072 1 121 
RTi<C5 n 1 116 1076 
RT:<C~c; 1 12 t 1165 
RUSR::7.(t 1 16' 1150 
RUS;.<4 (I 1 1 6~~ 1160 1143 
SAPY I (I 130 126 
SP.PHS'5 6;,~ 

SP.PHSP 61 
SA'.,IF..P 14~: 230 
:3 P,'.J EX 5 
SAV;v; I (I 5f 51 
SI·/P:~; I U 1 6~' 171 
SVP~2!j 21 I) 204 
SI,'F'~4 (I 24::; 220 
SVPR42 .., ..... 

c.....J( 253 
SVP~45 31 ~~ 340 
SVPkf \) 341 335 



ErHRY TABl.E 

APPCHR 1444 
APPREG 1714 
CLRFl 1362 
CRFLP.S 1203 
CRFLO 117.3 
ClJR#=O 1765 
DUPFER 231 
FLSHAS 1400 
FLSHRC 1403 
FLSHR~ 137~ 

GET? 37."; 
GETSUi; 37 Jj 
GET:;~~(: 1 :J 
I NSCf-i;: 153;-
I tlSRE ~ 155.2 
PIJ"frlPH 1731 
RP330 555 
SAPHS'5 6:·? 
Sp.PHSE~ 61 
Sp··lf::P 1 4~~ 
SH',/D< 5 



EXTE~H~L REFERENCES 

20? ADf<;:,(I{4 
At)VAOR 
ADVRE8 
ALE:. 
ALNAM~' 

APERE:=< 
APERMG 
APPF.F.I~ 

CHTBY; 
CtHB'IE 
Cf'C~tu 

CPGi'f t II 
CUi<FL 
CURFl~ 

CURFLT 
DfCADA 
flECAD; 
n I';E~Y 
DUPFER 

42 113 
1475 1611 

bo; 
21 ~? 
244 
233 

1542: 
156 
122 
44::: 
44'i 

1 41 :3 
16 
i I" 

61 ~) 
61t; 

1 1 15 
1233 

1435 
1 1 04 

465 

617 
620 

EFLSCH 216 1226 
'rrK?'H. 1006 
EHC?OIJ 100:-' 
EOF~ 27 134 
["~R['E 1 21 I) 

ERR[lE 121~ 

:=LINK" 425 
:=LINKP 426 
FLSH~~: 136'5 
FLTPER 1374 
F~;CHP 40·, 
I~crt<c u 1 15f 
G (' P I:: ( U 1 1 5;-' 
GENLN( 67~ 756 
GEt~LN( 7 ... ., ..J( 

1416 

712 
713 

C;C'L 0 
GOLf! 

6('4 
254 473 1243 
25~ 

-:;UL~ 25 
':;OL l 26 
C.C'LOt-lC 1231 
GC'LotC 1 23:~: 
I.~OSUB 136-! 
l':'OSU8 1 36~ 
i::'O:3UB f· 
COSLlBf. 
GOSUDt 
I~OSlJD 1 
,-;O';UB t 
C,O:;UfJ 1 
COSU8,? 
I~OSU[;' 

G T b I'-rfi 

I .• fBYTH 
GFTI\0 
I.:; T:= [1\.) 

GT;=Ul~ 

125'::; 

4' 
1 4 
1 ~i 

511J 

407 
410 
401 

Gll I '-1:( 1 O?~.; 

474 1244 
132 
133 

1541 
1542 
144f. 
1447 

120 
121 
1 01) 

1276 
101 

1277' 
75 
76 

60t 
60l 
441 
44~ 

122~ 

242 
243 

1553 
1554 

154 
155 
1 1 1 

1 31 1 
112 

1312 
214 
215 
663 
664 

1 070 
1 071 
1405 

1 061 
1062 

1 1 1 3 
1 1 1 4 

171 6 
171? 
205 
206 
142 

1403 
143 

1404 
225 
22~1 

1616 
1617 

1063 
1064 

1372 1406 
1373 1407 

463 
464 
210 

1473 
21 1 

1474 
231 
232 

1731 
1732 

1204 
1205 
275 

1523 
276 

1524 
402 
403 

141 1 
1412 

322 
1563 

323 
15EA 
1 1 02 
1 1 03 

1433 
1434 

342 
1607 

343 
H.l (I 

1224 
1225 

350 
1721 
35t 

1722 
1414 
1415 

174:' 
400 

1743 
505 122;· 



GTLIt4K 
GTPRAf.i 
IUCA02 
IHCA&>2 
IUCADfi 
INCAOA 
INRfCt 
~EMLFT 
MEMLFT 
~~F RPU 
NFRPU 
NORM 
NORME)( 
rHtlRfCt 
H~":BYTA 

t4:o<B ','Tn 
W~CHR 

."XLDf!.. 
i"i~LDE~ 
t,.x:.<£c 
PTBYTn 
PTih'TA 
PT8YTA 
PT8'fTA 
PUFLSE: 
PiJTPCX 
F'IJTPCX 
RCL 
RCL 
RFLSCH 
SP.PHS'5 
SP.PHSt:' 
:;Rei1R~ 

:;R8rtAP 
T81TNA 
TaITNA 
TXTF.ND 
UF'L I t.jl< 

UPL I "'~< 
UPRCA9 
X< '?99 

1074 
144 
56-! 
564 
431 
432 

1565 
44~ 

447 
6 .-t;:. 

67 
25fE 
4'7c.-, .J 

1723 
314 
315 
324 
71 ~' 
726 
27:~ 

32~ 

1761 
32" 

1 76~~ 
22l 
60(1 
60 t 

54 
55 

141 I) 
1720 
145(1 
1047 
1 05 C· 
1045 
104t. 

1 o:~ 
1 116 
1 1 f ~' 
152'5 
120l:. 

661 
662 
520 
521 

360 
361 

1245 

433 
434 
344 

352 
34f. 

347 

1555 
1 161 
1162 
1145 
1146 

701 1127 
702 1130 
555 703 
556 704 

1100 1333 
1 1 01 1334 

645 1131 
646 1132 
506 1300 

1260 1313 
522 561 

523 562 

730 1733 
731 1734 

1763 
1764 

1744 

566 613 

567 6t4 

706 

707 

733 .303 1514 1623 

734 1304 1515 1624 

End ~f VASM assembly 
~*****.**************************************************************** 
VASM ReM ASSEMBLY REV. 6/81A 

O:=-Tr:t4S: L C S 

2 FILE SCAP48 

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

EXTENOED MEMORY FILE STRUCTURE 

.*******************************************************************~* 
:to 

* lHE EXTENCED MEMORY CAN BE COMPOSED BY UP TO THREE MODULES. THE FIRST 
:+: :'10 Dt.:U: t,IE CAU.. IT THE BASE ~lODUlE IS THE :=;M1E NODULE COHTAItHNG THE 
* E~TENDED FUNCTION ~OM. THIS MODULE HAS TO BE PRESENT TO EXECUTE ANY 
* ~UH:710N RELATE[1 TO THE EXTENDED MEMORY. THIS MODULE CONTAINS 128 

1740 

1741 



* ~EGISTERS OF MEMORY AND IS LOCATED AT MEMORY ADDRESS 040-0BF(HEX). 
* THE FIRST FILE ALWAYS START FROM THE BASE MODULE AND THIS FILE OR THE 
* ~E'UEHT FlLES MAY EXPEND INTO THE EXTENDED MEMORY MOOULE. 
* THE 3ECOND KIND OF MODULE ~E CALL IT THE EXTENDED MEMORY MODULE. IT 
* :ONTAINS 239 REGISTERS AND IS LOCATED AT MEMORV ADDRESS 201-2EF(HEX) 
* IF IT IS PLUG-IN TO PORT 1 OR 3, OR WILL BE AT ADDRESS 301-3EF(HEX) 
* IF IT IS PLUG-IN TO PORT 2 OR 4. UP TO 2 EX.MEM MODULES CAN BE PLUG-IN 
* A1 THE SAME TIME TO GET THE FULL CAPACITY OF THE EXTENDED MEMORY. BUT 
* 2 eX.MEM MODULES HAVE TO BE PULG-IH HORIZONTALLY OPPOSITE PORT. 
* THE I_INKAGE AMONG THESE THREE DISCONTINUE MEMORY IS AS FOLLOWS: THE 
* ?ASE MODULE ALWAYS IS THE BEGINNING OF THE EXTENDED MEMORY. THEN IT 
* ~!~L LINK TO 2EF OR 3EF DEPENDING ON WHICH ONE IS PLUG-IN FIRST. IF 
* THE rwo E~.ME~ MODULE ARE PLUG-IN AT THE SAME TIME, THE BASE MODULE 
* MI~~ BE LINKED TO ~DDRESS 2EF FIRST(lHE EX.MEM MODULE IN PORT 1 O~ 3) 
* THE :_OWEST REGISTER IN EYERY MODULEC 040 FOR BASE MODULE, 201/301 FOP 
* tHE EX.ME~ MODULE) IS USED FOR THE LINKAGE BTEWEEN MODULES. IT 
~ SONTAINS THE FOLLOWING INFORMATIONS: 
* 13 12 11 10 9 8 7 6 5 4 3 2 0 

,.. _._-----------------------------------------
* I 
* _._-----------------------------------------
* ,.. 
• A - MODULE ID 

C 

* OBF FOR BASE MODULE 

B A 

• 2EF FOR EX.MEM MODULE IN PORT 1 OR 3 
,.. 3EF FOR EX.MEM MODULE IN PORT 2 OR 4 
* B - NEXT MODULE ID = 2EF OR 3EF (= 000 IF NO NEXT MODULE CONECTED) 
,.. C - PREVIOUS MODULE 10 = 040 OR 2EF OR 3EF 
* D - IN 8ASE MODULE THIS IS THE CURRENT FILE NUMBER 
* DON'T CARE IN EX.MEM MODULE 

* FILE HEAOER INFORMATION: 
* ~V~~Y FILE START WITH A REGISTER CONTAINS THE FILE N~ME. THE FILE NAME 
* ~AN 8E UP TO 7 CHARACTERS WITH TAILING BLANKS. THE NEXT REGISTER CALLEG 
* THE FILE HEADER, IT CONTAINS : 
* 13 12 11 10 9 8 7 6 5 4 3 2 0 
* -------------------------------------------
:+ I 
* ._-----------------------------------------
* 0 C B A 
:f< 

,.. A - FILE SIZE IN NUMBER OF REGISTERS (NOT INCLUDING THE FILE NAME ~ 

* -HEADER REGISTERS) 
• B - FO~ PROGRAM FILE = PROGRAM LENGTH IN NUMBER OF BYTES 
* FO~ DATA FILE = CURRENT REGISTER POINTER 
* FO~ ASCII FILE = CURRENT RECORD POINTER 
* C - FO~ PROGRAM FILE = DON'T CARE 

FO~ NHA F I L.E 
F 0 ~~ A:3 C I I F I L E 

D - FILE TYPE = 1 
= 2 -
= :3 

= [)Oti' T CARE 
= CURRENT CHARACTER POINTER 

PROGRAt'1 FILE 
D~iTA FILE 
A~;CiI FILE 

* Flf A:;CI ~ FILE IS A FILE ::Ot-!TAIN:3 RECOR[):; OF ASCII SH~HiG. nJER\' F:ECC'F[! 
>I< ccti}':=IS~~ I 8'nE OF RECOF.:[) LErlGTH AT THE 8EGHHHi-lG At-lD FOL.LOt~E~)- 8'/ THE 
.., TI.: A'~-:~ I: STPltlG, THE RECORD LEt-1GTH CAt·J Ot-1LY A:=; LO)-lG A:=; 254. AFTEF: THE 
~ Lp?T RECORD IN THE ASCII FILE. THERE ALWAYS BE AN "FF" INDICATING THE 
+< EI':) CF FILE. 



* E~) OF MEMORY MARK : 
* AT THE EMD OF THE LAST FILE IN MEMORY, THERE ALWAYS BE A REGISTER 
* CO~TAIHIHG "FFFFFFFFFFFFFFN TO INDICATE THE END OF MEMORY. 
* AFTER FILES HAVE 3EEN CREATED, PULL OUT ANY EXTENDED MEMORY MODULE 
* WILL CAUSE ALL OR SOME FILES LOST. 
* 1. IF PULL OUT THE BASE MODULE, ALL FILES ARE LOST. 
"" 2. IF PULL OUT ANY EX.MEM MODULE, ANY PARTIAL FILE LEFT WILL BE LOST. 
* 3. IF THE END OF MEMORY MARK IS MISSING, LAST FILE ~ILL BE LOST 
.* 
.*****.*********************~***************************************** 

"" XTOR - X TO ALPHA REGISTER * 
* IF X IS A NUMBER, IT HAS TO BE IN THE RANGE 0 (= X < 256 * 
.********************************************************************* 
* ::: :3 

"" ~1 (! 0 
~J 1 1 
~2 2 
9:3 3 
~'4 4 XTOA 
J~' c: 
-,.J .... 
.,:,c: 
~ ,J 6 
"}6 7 
'1'? 1 0 
··;'B 1 1 
'18 12 
.:',:a 13 
,~.~ 14 

1 (I (I 15 
10' 16 
Hi:;: 17 
1 «~: 20 
1 (,:; 21 

"" 

ENTR'( 

201 CON 
17 CON 
24 COt~ 

30 CON 
370 C=REGH 
-!56 B=C 
316 

1 t 76 C=C,- t 
1376 ? CIO 

1 GOLNC 
2 
1 GOSUB 
0 
0 XDEF 

1634 PT= 
130 G=C 

1 GOLONG 
2 

XTOA 

@201 
@17 
@24 
@30 
3 
lcl 

S 
S 
XARCL 

GOSUBO 

>«256 
0 

APPEND 

A 
o 
T 
X 

NOMAS 
NOt MAnufacture, Supported 

recipient agrees NOT to contact manufacturer 

SAVE X IH B 

DOES X HAVE A STRING ? 
YES, JUST DO A REGULAR ARCL 

GET Itn.: ~< ) 

SHIFT THE BYTE INTO THE ALPHA REGIS 

:f< 

.********************************************************************* 
* ~MUIR - EXTERNAL MENORY DIRECTORY ~ 
* W~lLE THE DIRECTORY IS RUNNING, "RIS" AND "OFF" KEYS WILL ~ 

* ~BO?T IT, ANY OTHER KEY DOWN WILL ONLY FREEZE THE DISPLAY + 
* U~TIL THE KEY IS UP AGAIN. ~ 
* THlS FUNCTION WILL RETURN THE # OF REGISTERS LEFT UNUSED IN+ 
* THE EXTERNAL MEMORY TO THE X REGISTER, ~ 

* 

* 

********************************************************************* 

1 1 r-,) 

1 . -, --.. '-.. 
I . .:.. ... 

1 1 B -, .., 
c.. ... 

1 1 ~; 24 
121; ·-.e 

<f-.J 

1 2 ~ 26 
1 ;;:.~ .~...,. EMlllR .:.., 

1 :;.: .,' 30 
1 ;;: '1, 31 
1::::4 32 END~:l I) 

12"; 33 , ~:""., 34 1 
1 .... "; 

I~ • 35 
1 ,~:~, 36 1 

~~'22 

1 1 
4 

15 
<: 
~, 

(I 

(I 

460 
1 00 
1 60 

70 
1 74 

EtHR'-( 

COtl 
COtl 
COr~ 

COt4 
COt~ 

GOSUB 

::<DEF 
LDI 
COt·12 
[JHllL:.=C 
C=[.'ATA 
RCR 

EN()IR 

@222 
@1 1 
I~04 

@t5 
@O~, 

GOSUB2 

ClIR#=O 

4 

'3 

0 

R 
I 
D 
M 
E 

SET CURRENT FILE # TO (I 

INCREMENT CUPRENT FILE # 



1 ;~9 37 1046 C=(:+1 X 
131) 40 274 RCR 5 
131 41 1360 DATA=C 
1 '3;;: 42 210 85= 1 
1 T3 43 76 B=O S 
124 44 1 16 C==O W 
135 45 530 M=C GIJARMHEE WON'T FIND AHY FILE t·lAr-1E 
1?6 46 1 liOSUB GOSUB 
1 ?~ 47 0 
137 50 0 XDEF CURFLD GET NEXT FILE 
1·~e 51 214 ?S5=1 REACHED EHD OF DIR ? 
139 52 733 GONC EMDR66 ( t 45) YES 
t ~ (! 53 1 GOSUB CLLCDE 
t 4 (I 54 0 
141 55 34 PT= 3 COUt~T CHARACTERS IN A.M 
142 56 1 16 C=O W 
143 57 620 LC 6 
144 60 432 A=C M A.M= 6 
145 61 nlDR20 630 C=1'1 SEND THE FILE HAI'1E TO DISPL~'-.' 

1~ t. 62 1574 RCR 12 
147 63 530 M=C 
14f: 64 1 (;;OSUB ASCLCD SEI~D THE Ase II TO DISPlA'y' 
14f: 65 0 
·149 66 6-'"1 (, A=A-l M f)OI~E WITH 7 CHARS ? 
I~O 67 1723 GOtK EMDR20 ( 61 ) t~OT YET 
1 5 i 70 460 LDI 
1'52 71 40 CON E!40 
1:'~ 72 1750 SLSABC SEND A BLAHK 
154 73 260 C=N 
1 .:: <:. 74 460 LDI START AT 94 (I 0 SO THAT DIVII)ING E:\, 4 
1'5': 75 400 CON @400 TlJ I CE WILL GET IT TO @2 (I FOR A:;C. I I F 
157 76 EMDR30 746 C=C+C X DIVIDE BY 4 TO GET NEXT 
1'5-3 77 746 C=C+C X FILf T'r'PE CHARACiEF.: 
I"" .;) OJ .• 1 00 1706 C SR X C.X= \j(;4([» UP \j(tl(A) 

1 ~ I' 1 01 1176 C=C-l S FILE .TVPE REACHED ZERO VET ., 

16: i02 1743 GONe EMDR30 ( 76 ) NO, DIVIDE AND DECREMEfH ACiplt~ 

1 J7. ~. J ._ i03 DSFLTP 1750 SLSABC SEND FILE TYPE CHAF.:ACTER TO () I :; F' L H \' 
H,~~ 104 260 C=N SEND FILE SIZE 
1::.4 105 1334 PT= 13 
1~5 106 320 LC 3 
1 ,~~, 1 07 416 A=C lAl 3 DIGITS FOR FILE SIZE 
1 6~' 1 1 0 1 GOSUB GEHHUM 
16? 1 1 1 0 
1 ~. ~:; 1 1 2 410 S8= 
169 1 13 1 GOsua MSG105 PRINT IT 
1 f.. 'J 114 0 
170 1 15 1314 '-;'SI3=1 RUNt-lING ? 
171 1 16 1 GSUBHC RSH1S0 NO, CLEAF: NESSAGE FLAG 
171 117 0 
1 ''''} r .:. 120 1 06 c=o \I 

r'> 

1 ,::'i 121 :::I'1DR45 1046 C=(:+1 "'. , . 
1 74 1 'j..., 

"'''' 1773 Got~C EI'1DP45 ( t 21 ) 
1 75 123 1714 CHK t<B AWl' I<E't' HIT .::. 
17'(\ 124 E: M[) RO:, I] 1063 GONe Ei'iDR10 ( 32 ) NO .. Gel FOR THE t'~E~n FILE 
1 -;--. , 125 I040-C=I<EYS SEE l\fHAT t::E .... · IT 10: ~, 

1 ',7:J 1 . .., , 
.... t:> 74 ReF' 3 

1 ".7"1 127 406 A=C v ... 
1 (: (; 130 1634 PT= (I 

131 131 742 C=C+C PT OFF I<E',' .::. 

1 ~i.< 132 CiDLe OFF 'r'ES 



H.;.:? 133 -: 
~. 

1 »:<1, 1 3-1 1 GOSUB RSTKB W.:, I T UtHIl KE',' UP 
1':"7 ' .. 'oJ 135 0 
t€~4 136 26 A=O XS 
18'5 137 460 LDI 
186 140 207 CON2 8 7 
1 &',7 1 .. 1 1546 ? Ale x I· ... ,:. IT THE "R/sn ? 
1 ': ;.;; 142 1627 GOC EHDR50 ( 124 ) HO, IGt~ORE AtW OTHER KE'¥,S 
1 b':; 143 1 GOlONG RSTSEQ CLEAR FLAGS FOR STOPPING PROGRr:!M 
1 ::; ') 144 2 
1 S Ii 145 EMOR60 146 AB EX ~< A.X= • OF REG STIll AVAILABLE 
191 146 460 LOI 
1~2 147 2 COH 2 
1 .:,'1 

,,~ 150 706 A=A-C X RESERVE 2 REG::; FOP. FILE t:l~ME :~.: HEHLc.F 
1~4 151 23 GONC EMOR70 < 153 ) 
1~:: 

~ ,; 152 6 A=O ':/ i. 

1 'S'(~ 153 ~Ml'R7(1 1 CiO:3UB GOSuao CONVERT INTO OEC II'1AL 
1')6 154 0 
1 ':I~7 1 S5 0 >WEF BIH-() 
1'i8 156 1 16 c=o 
1':;~ 157 1160 OA(lD=C 
2·J .) 160 614 ?5 11 = 1 PUSH FLAG SET ? 
20' t61 1 GSUBC R"SUB PUSH STACk IF YES 
2u I 162 1 
2 o=~ 163 "3S6 BC EX W 
2 (\:~ 164 :~50 REGH=C 3 PUT THE AVAILABLE REGS # TO " .... 
2l!·t 165 460 Ull 
20~': 166 1 00 CCtH2 4 0 
2a~. 167 1160 OADO=C 
2Q? 170 70 C=DATA 
') il/~. 
4C. "" 

171 1174 RCR 9 
2C~~ 172 1146 C=C-1 X 
210 1 ;'>3 406 A=C ~< 

211 174 274 RCR 5 
212 1 "7C' • ,J 1'?60 OATA=C I'1A~:E THE LAST FILE 8ECONE 1.t.1C1RK I HG FIL 
213 176 e.46 A=A-l x IS CURREtH FILE # = (I ? 
214 1 .,-, ( EMDRSO 1 GOLHe HFRPR NO 
214 ;2 00 2 
21 ~j ;2 0 1 1 GOSUB CLLCDE 
215 202 (I 

2 I t, 203 1 GOSUa MESSL 
2 I t; 204 " 2 f ~' ::~ 05 4 cot~ @O4 D 
2tB ~::: 06 11 COt·l @11- I 
21 ':) 207 22 COt~ @22 R 
.-.,.-,. t ...... u 210 40 C (ttl 1~4 0 
221 ;2 i 1 c:' 

~, CON @05 E 
')'/ ... -- 212 15 COH @15 M 
22'~ 213 20 CC,t~ @20 P 
224 214 24 COt~ @24 T 
22'i ~! 15 1 031 COH @ 1 031 Y 
22~· 216 1 C,OSUB LEFTJ 
22"., ~~ 1 ;' 0 
."') '-'-i' ,.::,.. :::20 410 S8= 
22:-.. 221 1 (;OSlIB MSG 1 05 
."").-, ' .. '",:. '-.1'-, (I ~, ... .:..c,..L.. 

22'·j :;:::~ 3 1543 GOTO EMDR80 ( 1 ?? ) 
:4< 

~**.***************~ ,.. EFlSCH - EXTERtH-:L :iEMOR'(, FILE SEARCH 



* INPUT M = LEFT JUSTIFIED TARGET FILE NAME 
* IF 83=1, WHEN THE 1ST AVAILABLE REG ADDR IS "OBF", IT WILL 
,.. WRITE "OOOOOOOOOOOOBF· TO REG.40 
* IF S3=O, WON'T DO ANYTHING TO REG.40 
* lUTPUl IF SO=1, FILE IS FOUND. THEN: 
* ACtO:S] = 1S1 REG ADDR OF THE FILECFILE NAME REG) 
* N = FILE HEADER (2ND REG OF THE FILE) 
,.. N(12:10] = ADDR OF FILE HEADER 
* IF SO=O, FILE,IS NOT FOUND. THEN 
* ArtO:8] = 1ST AVAILABLE REGISTER ADDR 
* B.X = • OF REGISTER STILL AYAILABLE 
* PT = 3 
,.. iJSE[) A. B.S .. B[6:0],C,t~,SO,Sl,S2,PT +2 SUB LEVEL 

247 
24~: 

24~1 

2~" 
25i 
25.~ 

256 
257 
25>? 
2~'~ 

2bl~ 

261 
26;'~ 

2C~ 
2S4 
2€~ 

269 
270 
~'7' , .. 
2 · ... ·; . ,,-

ENTRY 
EtHR'( 
EtHR'( 
ENTRY 
EtHR't 
EtHR'( 
ENTRY 
EtHRY 

224 CURFLR 1334 PT= 
225 220 LC 
226 
227 CURFLT 
230 
231 CURFLO 
232 CURFL 
233 CURFLD 
;(:34 
235 
236 FSCHF' 
237 
240 
241 FSCHT 

243 FSCH10 
244 RFlSCH 

33 GOTO 
1334 PT= 
320 LC 
376 BC EX 
204 85'" 
110 S4= 

4 S3= 
123 GOTO 

1334 PT= 
120 LC 

33 GOTO 
1334 PT= 

320 LC 
376 Be EX 

4 83::;; 

EFLSCH 
FSCHT 
FSCHP 
RFLSCH 
CIJRFl 
CURFLD 
CURFLT 
CURFLR 

13 
2 
CURFlO ( 231) 
13 
3 
S 
o 
1 
o 
EFlS05 ( 247) 
13 
1 
FSCH10 < 243) 
13 
3 

GEHERAL FILE SEARCH 
SEARCH A TEXT FILE 
SEARCH A fROG FILE 
SEARCH A FILE TO READ 
GET CURRENT FILE 
GET CURRENT FILE FOR DIRECTORY 
GET CURRENT TEXT FILE 
GET CURRENT REG FILE 

S SAVE THE FILE TYPE IN B.S 
o 

2~3 245 EFLSCH 104 S4= 0 
274 
2('5 
276 
2;:'7 
27:j 
27') 
281} 
281 
28;: 
")0', 
c..~' . 

284 

28"/ 
'J '~I _ 
'-'- -' 

23 ~l 

EIHR .... · 
246 EFLS02 204 35= 
247 EFLS05 1604 SO= 
250 1404 51= 
251 1004 32= 
252 16 A=O 
253 460 LDI 
254 100 CON2 
255 1160 DADD=C 
256 460 LDI 
2~7 277 CDN2 

EFL.S02 
o 
o 
o 
o 
ld 

4 

1 1 
260 406 A=C X 
261 70 C=DATA 
262 1546 ? A#C x 

o 

15 

:-'::63 33 GOtlC EFLS08 ( 
264 ~~LS07 1410 S1= 1 

USED IN 41(:X 
NOT FOR DIRECTORY 

A. :=<: = HE::< OBF 
LOAD REG 40 
HAS REG 40 BEEN INITIALIZEG ~ 

266) YES, AT LEAST 1 FILE EXISTS 
SAY END OF OIR PEACHED 

291 265 133 GOTO EFLS10 ( 300) 
29r. :;:66 EFL.SO:3 1 t4~'S4=j FOR CURREt-lT FILE 'j 



"'0':; 
c.. ~ " 2E7 1 13 GONC EFLS10 ( 300 ) NO 
29ct 270 1174 RCR 9 C.X= CURRENT FILE NUMBER 
295 271 1146 C=C-1 X 
23f. 272 777 GOC Fltt=O ( 371 ) CURRENT FILE # = 0 
29'l 273 356 Be EX III 
2::? .. ~ 274 1 74 RCR 4 SAVE CURRENT FILE I -1 IN B[6:4] 
2QC; 

_' J 
2 7 1:; 1 J 346 BC EX X 

3()O 276 374 RCR 1 0 
301 277 '356 BC EX lJ. 
30:-~ 300 EFtS11l 256 C=A III SAVE LAST FILE ADDR IH A[10::3J 
302 301 416 
30:0: 30? 474 RCR 8 
30,1 303 246 AC E~I .. X 
30~': 304 74 RCR 3 
30t- 305 1046 C=C+1 X INCREMENT FILE I IH A[13:11J 
397 306 74 RCR 3 
30F 307 416 A""C W 
3C~~ 310 1414 ?S1=1 REACHED END OF DIR ? 
310 311 617 (ooe EFlS70 < 372 ) 'lES 
311 312 1160 OADD=C ENABLE FILE t~AME REG 
31 ~! 313 70 C=DATA 
313 314 256 AC EX \J A= FILE NI~ME , c= AN)R 
314 315 730 CM EX C=TARGET NAME, M=A[)DR 
315 316 1556 ? Ale w IS THIS THE FILE ? 
3 It; 317 27 GOC EFLS20 ( 32 J ) NO 
3 t ~' 320 1610 SO= REMEMBER FOUt~D IT 
310 321 EFLS20 (>30 CM EX C=AfJDR, M=TARGET NAME 
319 322 256 AC EX W A=ADDR " C=FILE NAtfE 
32 Ii -",-.~.c.. ..", 1 056 C=C+1 W REACHED END OF DIR ? 
32' 324 577 GOC EFLS75 ( 403 ) YES, COMPUTE AVAILABLE REGS 
32;' 325 214 -7"S5= 1 FOR D I RECTOR', ? 
3"''' c..~ 326 33 GOHC EFLS30 ( 331 ) NO 
324 327 1 156 C=C-1 W 
32'; 330 ~30 M=C SAVE THE FILE NM1E IN ~1 

32", 331 EFLS30 1 CiOSUB GOSU8l 
32", 332 0 
32°? 333 (I XdEF ADVAD1 POINT TO i'~EXT REGI:3TEF.: 
32~~ 334 1 014 ?S2=1 MEMOR'r' (.l I :=.cotn I r4UE ? 
32~; 335 357 GOC EFLS70 ( 372 ) YES 
33(1 336 246 C=A X 
3311 337 406 
331 340 1160 DADD=C 
33;: 3'41 70 C=OATA LOAD FILE HEAOEk' f':EG 
-"7-
~ ... 342 374 ReR 1 0 
33~ :::': :3 246 C:c:i': ~< SAVE HEI~DER ADDR It~ N(12:10] 
334 344 406 
33':: 345 174 RCF.: 4 
33~ 346 160 H=C SAVE FILE HE(:/[JER It-l H 
33;- -.-,;: . ., ( 1046 C=(:+1 X C f ::{= FILE LEI~C: TH + 1 
33';:' ?50 346 Be E'l , . x B , ><= FILE LEHGTH + 1 H~ REe, I ::;TEF:S 
33-·-, 351 1 GOSUB GOSUBl 
33'~! 352 0 
34{1 ::53 (I XDEF AD'.JADR POINT TO r-lfXT FILE t~AME REI:::, 
3·~ 1 354 1 (114 -7'52= 1 MEMOF:Y D I ~;COtH I tWE s· 
34:: 355 157 GOC EFLS70 ( 372 ) YES 
343 ?56 1614 '(S(I=1 FO Ut~[1 THE FILE ','ET ? 
3,1·-. -c::--~ ... ) .' 577 GOe EFLS85 (- 436 ) 'r'ES 
3.J~; 36 (I 1 t 4 '?S4= 1 LOOK HIe; FO~' CUF:PEt~T FILE 
3:H. 361 1173 GOt~C EFLS10 ( 30(1 ;. NO 
347 ?tS2 316 C=8 hI 



34£: 363 174 RCR 4 
349 364 1146 C=(:-1 X 
351' 365 517 GOC EFLS85 ( 436 ) REACHED CLIRRENT FILE 
351 ?f.6 374 RCF: 1 0 
352 367 356 BC EX W 
35'~ 370 1,103 GO TO EFLS10 ( 300 ) 
354 371 Fll=O 753 I;OTO FlNOFN < 466 ) JUST A JUMP 
3""~ .,.J '_' 3- .... (, EFLS70 1604 SO= 0 SAY FILE NOT FOUI-ID 
35'::, 373 256 C=A ld F INtI OUT AVAILABLE REGS 
35.:: 374 416 
357 375 474 RCP. 8 
35>? 376 406 A=C X A.X=1ST AVAILABLE REG ADDR 
3'=0 ...... ,- 377 1160 DADCt=C WRITE END OF !'tEi'1 !'tAR!< 
361i 400 1 16 C=O W 
36' 401 11 S6 C=C-1 ld 
36~~ 402 1360 DATA=C 
:'! ,. -, _b, 403 EFL:;;75 14 ?53=' FOR READ ? 
3:54 404 47 GOC EFLS76 ( 410) NO, FOR WRITE 
-,.,. 
~o"' 405 214 '?S5= 1 FOR DIRECTORV ? 
36,': 406 603 GONC FLHIJFH ( 466 ) HO, FILE HOT FOUH[> 
36.' 407 204 S5= 0 
3G~~ 410 EFLS76 1 COSUS COSUSI 
36 I.~ 411 0 
36':~ 412 0 XDEF ENRGAD GET LAST REG ADDR IN THH; 1'10 [:'ULE 
370 413 706 A=A-C X A.X=AVAILABLE REGS IN TH 1::; c'lC,[rULE 
371 4'14 646 A=A-1 X RESERVE OHE REG FO;;~ Er'j(:1 OF t1Et1 t·! A F.: f< 
3 7 "'; . ~ 415 206 B=A ~< B (- REGISTERS LEFT IH F'PESEtH NODULE 
37L~ 416 246 AC E~-< X 
374 417 EFLsao 1 GOSUB COSUB1 LOOi< FOR NEXT MODULE 
37'4 420 0 
37·5 421 (I XDEF NXTMDL 
376 422 1506 ? AIO X IS THERE A HEXT MO[:·ULE ? 
-7' 
~, . 423 653 GONC EFLS90 ( 510) NO 
37}j 424 460 LDI 
37'1 425 356 CON 238 ADD 238 TO B " ,,., 
38(- 426 246 AC EX X 
381 427 446 A=A+8 X 
3S:~ 430 206 S=A X 
38" 431 406 A=C ~< 
384 432 534 PT= 6 
3a~ 433 1502 ? A.IO PT ARE WE COt-1 HH; FF:OM 201 OF: 30 ! -

: 

33~, 434 547 GOC EFLS'30 ( 5 to) '(ES, DON'T LOOK FOR At~(i1 HEF-:: ~1u[::ULE 

38'? 435 H.23 GOTO EFLSBO < 417) 
38::: 436 EFLS85 14 "?S3~ 1 FOR kIP ITE . ., 
38-'~' 437 51? Goe EFLS'30 ( 510) '(ES, C'ON'T CAPE AG OUT FILE T'/FE 
3'31; 440 260 C=-N IT IS FOR READ, CHECK FILE T'/PE 
391 441 674 Rep 1 1 c, ~c:S = FILE TYPE 
39;..: 442 426 A=C ,<s A. }t:S= FILE TVPE IN E~< . I'1EN 
39:~ .:1 ·l3 ?36 C=8 S C.S= FILE TVFE LOOKE[) FOF: 
3~q 444 674 ReR 1 1 c. ~(:s = FILE T .... ·PE LOO~:Ei) FCd~-

33!'5 445 1"336 ? BIO S HEED TO CHECK FILE TYPE .::. 

3;'(. 44f. 4;~3 GOHC EFt,59 (I ( 5 to) t~O 
39',' 447 1'566 ? Ale xs SAI'1E FILE TYPE ,') 

3~h 450 403 GOHC EFLS90 ( 5 to) VES .. ,.. 
4 (. '.I EtHR't FLTPER 
4 I) I 451 FlTPER 1 GOS1I8 GOSU8 
41) I 4r:- r

, 
..J~ 0 

40:,: 453 0 _~<DEF APEF:1'1G 
4 (::; 454 IS COIl @I)':' F 



'" 

40·J 455 
4 O~: 456 
4 \16 457 
407 460 
4::.H 461 
41)~~ 462 
410 463 
410 464 
411 465 

413 
414 
414 
4 1 ~i 

416 
41 ;' 
41H 
4 1 ~} 

4;;; ti 
421 
4:1;: 
4:~3 
42~ 

425 
4;·Y. 
42".1 
4.;:'t:; 

466 FlNOFN 
467 
470 
471 
472 
473 
474 
4('5 
476 
477 
5(10 
501 
502 
503 
504 
50S 

14 CON @14 
40 eON @40 
24 CON @24 
31 COt~ @31 
20 C(tt~ @20 

1005 CON @1005 
1 COSUB GOlONG 
o 
o XDEF DISERR 

ENTRY 
1 GOSUB 
o 
o XDEF 
6 COt~ 

14 C(lN 
40 CON 
16 CON 
1 7 COt~ 

24 COt~ 
40 CON 

6 CON 
17 CON 
25 CON 
16 COH 

1004 CON 
1 GOSUB 

FlHOFH 
GOSUB 

APERMG 
@06 
@14 
@40 
@16 
@17 
@24 
@40 
@06 
@17 
@25 
@16 
@1004 
GOlONG 

428 506 0 
4~~ 507 0 xDEF APEREX 
43~ 510 EFLS90 34 PT= 3 
4:n 511 460 LDI 
412 512 100 CON2 4 0 
413 513 11600AOO=C 

l 

T 
Y 
P 
E 

F 
L 

N 
o 
T 

F 
o 
U 
H 
D 

43< 514 114 ~S4=1 LOOKING FOR CURRENT FILE " 
47,"'; 

4 -~~. 
4]f 
4 . .:.. 

4 '~CI 0_" ." 

515 127 Goe 
256 C=A 
416 
674 RCR 
406 A=C 

EFlS92 ( ~27) YES 
M 

1 t 
X 

C.X = FILE # 

44 (I 
441 

516 
517 
520 
521 
522 
523 
524 

70 C=DATA 
1174 RCP 

246 AC EX SAVE CURREtn # Hl REG. 40[ 1 ! ! ';!] 

44~: 525 274 Rep 5 
443 526 1:!60 DATA=C 

:t· IF THE t~El\J FILE IS STARTIt~G AT REG.BF, IT lJILL l\IF.:1TE 
'" 000010000000BF TO REG.40 

448 ~27 EFLS92 1414 ?81=1 
44~ 530 1640 PTN NC 

BASE REG. H~ITIALIZED . ., 
«ES 

4~f' 531 116 C=O M WRITE 0000100G00008F TO REG.40 
451 532 1056 C=C+ 1 t\1 

4~2 533 274 RCR 5 
4~~ 534 460 LDI 
4 r • 

oJ'" 

4 ~~ -' .~I '536 
537 

277 COt-i2 11 
1360 [lATA=C 
1740 RHI 

15 

,.. 
~************~******************************************************** 
* )ELR£l":: - DELE TE ::UPREtn RECORD FRO!'1 CURF.:Etn TE::O' FILE ~. 



* 0ELCHRX - DELETE X HUMBER OF CHARACTERS FROM CURRENT RECORD * 
* * STARTING FROM CURREHT POIHTER 

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

467 
46f~ 

469 
470 
47t 
4 °1;"2 
4;:3 
474 

476 
477 
4°.'(c 

4"l9 
4HO 
401 
4.:c;,: 
4B:? 
483 
48< 
485 
4~J':' 

48°1 
48"1 
48:::: 
4 .. $ ';: 
4~-1 0 

491 
491 
4'9;2 
49:.~ 

494 
4'~5 

496 
4'j01 
4'1°1 
4:';:; 
4 .;':, 
5:j .) 

5 \) I 

5 O~-~ 
50:--
50·~ 
5 9~: 
5 vt-
567 
5 ~'~-. 
5 (j~: 
511) 

5: ' 
5 ! ;~ 

5i4 
5 t ~l 

540 
541 
542 
~;43 

544 
545 
546 OELCHF: 
547 

550 
551 
'5'52 
553 
554 
5'55 
556 OELREC 
557 DLRC10 
560 
561 
562 
563 
564 
565 
566 
567 
570 
571 
572 
573 
574 r>LRC20 
575 
576 
577 
600 
..; 0 1 
602 
603 
604 
605 
606 
607 
610 
611 
612 
613 
614 
615 
~.:- I E, 
617 
620 
t.21 

ENTRY DELREC 
ENTRY DELCHR 

~022 CON 
10 CON 

3 CON 
14 CON 

5 CON 
4 CON 

1210 S7= 
103 GOTO 

203 CON 
5 CON 

22 CON 
14 CON 

5 CON 
4 CON 

1204 S7= 
1 GOSUB 
o 
o XDEF 

210 S5= 
410 88= 

1 GOSUB 
o 
o X()EF 

1614 ?SO=1 
43 GONC 

1 COSU8 
o 
o XDEF 

1214 "iS7=1 
613 GOHC 
1 16 C= 0 

1160 DADD=C 
1 GOSIJS 
o 
o ::<DEF 

E,30 C=M 
246 AC EX 
530 ~1=C 

316 C=B 
1274 RCR 

406 A=C 
260 C=H 
574 RCR 
706 A=A-C 
346 Be E~~ 

~·30 C=I'I 
246 AI'": D,: 

1406 '? A{C 
47 GOC 

I?OE,'" E!#(i 
:::43 G OtK 
406 A=C 

@222 R 
@10 H 
@03 C 
@14 L 
@05 E 
@04 D 
1 
DLRCf 0 ( 557) 

~203 

@05 
@22 
@14 
905 
@04 
o 
GOSUS 

CURFLT 
1 
1 
GOSUBI 

CUREC# 

C 
E 
R 
L 
E 
D 

GET CURREHT FILE 

DON'T GO TO NEXT REC WHEN AT END OF 

REACHED END OF FILE ? 
DLRC20 ( 574) NO 
GOLONG 

EOFL SAY "ENt;:' OF FL" 
FOR "DELcHR" ? 

DLRC50 ( 656) NO, IS FOR "DELREC" 

GOSUBO 

>«999 

7 
X 

6 
X 

DLRC30 ( 624) 

GET INTEGER OF X 
SAVE ItH( X) It4 ~1. X 

A.X= CURRENT RECORD LENGTH 

C.X= CURRENT CHAR POINTER 
A.X= # OF REMAINING CHARS IN PEC 
B.X= CURPENT CHAR POINTER 
C.X= # OF CHAPS TO DELETE 
A,X= # TO DEL C.X= # REMAINING 
DEL TO END OF REe ? 

NO 
STAPTING FROM CHAR ZERO 
YES, DELETE ENTIRE RECOR0 
ONLY DELETE REMplNING CH~RS 



Sit; 6~~4 DLRC30 206 B=A ~< B.X= • OF CHARS TO DELETE 
S· ... •• 625 246 AC EX X A.X= • TO DEL; C.X= • LEFT 
518 626 11 06 C=A-C X C.X= CHARS TO END OF REC 
519 627 .60 N=C SAVE IN N.X 
520 ';·30 630 C=M SAVE • TO DEL IN 1'1. X 
521 631 306 C=B X 
5'-") .:; ~- t::.32 406 A=C X • TO DEL BACK TO A.X 
52] 633 530 M=C 
524 634 316 C=8 W 
5"'-.... ":1 635 1274 Rep. 7 C.X= CURRENT RECORD LENGTH 
526 r:.36 246 AC EX X 
5'"7 ,t.. 637 706 A=A-C X A.X= • OF CHAR LEFT IN REC 
52~; E.40 74 Rep 3 C[3:0]= CURREtH RECORD AD[,'P 
52~j 641 252 AC EX WPT 
531! f.42 I 1 CiOSUB PTBYTA UP[)ATE RECORD LEHGTH 
53'-' 643 ·0 
53; ;:.44 ';:·30 C=M C.X= • OF CHARS TO DELETE 
5J~~ 645 346 Be EX x 
5:F· ::.46 474 ReF: 3 
53~ ~47 412 A=C tdPT AC3:0J= CUF:REtH POUltER ADDP. 
53:, ,-:.50 1 GOSU8 GOSUB1 
53-:, 651 0 
53"; ':.52 0 XDEF ADVRE8 SKIP OVER THE DELETED S TF.: I t~C 
53::- 653 €·30 C=M 
53~'~ 654 174 ReR 4 C[7:4]= CURRErH PO HlTER AO[iP 
53".! 655 213 GO TO DLRC6.0 ( 676 ) 
54(1 656 DLRC50 260 C=N 
541 657 574 ReR 6. SET ClIRRENT CHAR PO ItHEF: TO ZEF'C 
5,';-: 660 106 c=o ~< 
543 E.61 160 N=C SET N.X = 0 FOR • CHARS TO H!D OF F I 

544 662 174 RCR 4. 
5·1::; E.63 1160 DADD=C ADDRESS HEADER REGISTER 
5~H. E.64 174 RCR 4 
54"(' f-6:; 1360 DATA=C UPNHE FILE PO ItHER 
54~: E.66 316 C=B W 
5~~1 667 374 RCR 1 0 C[3:0J = CURRENT RECORD A['tW 
55(' 670 412 A=C WPT 
551 671 1 GOSUB GOSUBl 
551 672 0 
55.~ 673 0 ;'\DEF ADVREC POHH TO HDn REC 
553 674 316 C=B W 
554 675 574 RCR 6 C[7:4J= CURRE~H F'OalTER AD [IF: 
51:'·;; 

.J .' fj76 OLRC60 'J 1:'" _.Jc. AC EV .. ltIPT 
C"e .-
..) .J~. 677 416 R:-C lJ 

,.. NOl(1 A[3:0] = BYTE ADDR OF NE:~<T PICK LIP BYTE 
:f< (4[;':4) = BYTE ADDP OF tjE~n STORING 8\,TE 
:f< N.X = t OF CHP.RS TO END OF RECORD 
,.. 

561 700 ()EL 81 I) 1 E·04 so= 0 t~OT aw OF FILE '(ET 
5' ' • . b.-. ? 0 1 1 GOSU8 GTBYTA GET I~E:<T RECOPD LEI·1GTH 
56~~ 702 0 
567 703 360 CN E~~ GET # OF CHAPS LEFT H~ PEe 
56;,; 704 1146 C=C-l ~< [)OI-iE l\1 I TH RECOF~[J YET ? 
56'-: ?O5 1 13 GOt-lC DELB15 ( 71 E. ) 140 .. CONT I iWE 
55':· 706 260 C=N 
5 r-, . t:. t 707 126 C=O ~<s C.X= # OF CHAP:; Itl t~E:n RE'= 
C' r I...,) 
...J t.' .~. 710 1434 PT= 1 
56'~ 711 1052 C=C+l IJPT Et~D OF FILE .-::. 

57 'J /12 23 GONe DEL814 ( 714 ) NO 
5;' j ~' 13 161 (I so= RE t-1E t-18 EF: EH[> OF FilE 



5 7 ":-.. - 714 DELS14 t t 52 C=C-1 WPT RESTORE RECORD LENGTH 
573 715 34 PT= 3 
57'4 716 DEL815 3'60 CN EX CHRS LEFT TO N; NE~-<T BYTE TO C 
57~J 717 256 AC EX W 
576 720 174 RCR 4 
57? 721 256 AC EX III A[3:0] = NEXT STORING AODR 
5-;'8 ?22 1 GOSUB PTBV1A STORE THE BVTE 
5-;'a 723 0 
579 724 1614 1S0=1 REACHED END OF FILE MAF:K ? 
58f; "?25 154(1 RTN C VES, ALL DONE 

* NOW '!"RY TO ADVANCE BOTH NEXT PICK UP AND NEXT STORE HDOR 
5 b.:: "126 ()ELB3 Jj 642 A=A-l Pl 
5S'~ 

~ .... "")-. 
.' Co. " 

.-. .., ... 
".; &.~ GOHC DELB60 ( 751 ) STILL IN THE SAME REG 

58<1 730 646 A=f.l-l X 
58'" 731 460 l.DI 
58~ ?32 1 00 COt~2 4 0 
5:.]",: ---I·":"~ 1526 1 A#O X·~ , ,:) ARE WE IN BASE MODULE ? 
5b: 7~J4 53 GONC DELB40 ( 741 ) YES 
58 ~.' ":- -C' .. '.)--' 460 LDI 
59tj 736 1 Cot~ 01 
591 737 266 C=A XS 
591 740 426 
59,.; 741 {>ELB4 (I 1546 ? AIC X ABOUT TO TURN OVER TO t4E~<T 1'100 tiL E-~-
59:~ ?42 57 GOC DELB50 ( 747 ) NOT YET 
59.:; 741 1160 DAOC=C 
59~ 744 70 C=OATA 
5';1;:' ('45 74 RCP 3 C.X = HE~<T MODULE ADI)R 
59',? 746 406 A=C X 
551;; ?47 DELS50 642 A=A-1 PT FItHSH CHANG It~G BYTE tWNBER 
5';<; 750 642 A=A-1 PT 
60,) ;>51 [)ELB60 642 A=A-1 PT 
60 I 752 1614 ?SO=1 DONE WITH BOTH AN .. '::: ? 
6 (i~;: 753 1257 (iOC DELB10 ( 700 ) YES, MOVE ANOTHER B't'TE 
6C1? ?54 -;,r: " _..It) AC EX W GET READY TO AO ,JUST FIRST 
60,1 755 374 ReR 1 0 
6 O~~: ?56 256 AC EX W 
60~ 757 1610 so= 1 FLAG FOR SECOt~O AD JlISH1EtJT 
-" ( -; b J. ?E,O t 463 GOTO DELB30 ( 726 ) 

* 
,************~*********************************************.********** 
* ?URFL - PURGE AN EXTERNAL MEMORY FILE * 
* THE FILE NAME IS TAKEN FROM ALPHA REGISTER * 
.***:1-** :(:**'*'** **:,,********************* **** ** *'" ** **** ** ** ** ** ** ** ** ***** 

:f< 

614 
6,5 
61 t; 761 
61;' 762 
61H 763 
6 t ~i 764 
6~ n 765 

ENTRY PURFL 
EtHR'r' PUFLS8 

214 COtl @21 4 
6 COH @06 

22 COtl @22 
25 CON @25 
20 COH @20 

L 
F 
R 
U 
P 

Ar, D~: E ~:~ ::. 

62' ?66;: URFL tAO CLRA8C 
1150 REGH=C '3 

GUARAtHEE III r LL r-10T SA'(' "tW POOr'1" HtE! 
6;;:~ ~?67 

62 . ~ ::. {' (J 1 GOSUB GOSUB2 
(I 

624 7Y2 o ~WEF 
:+: 

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

FLSHAC 

~ ~urLS6 - PURGE FILE SUBROUTINE 

DON'T CHECK FILE TYPE 

1< _:UR:.1t~G A FILE IAIITHour AN END OF ~1E/'1ORY 1'1ARV( FFFFFFFF ... :> 1t4 THE 



• ~EMORi WILL CAUSE PART OF THE LAST FILE TO BE FILLED WITH ZEROS. 
* IN ORvER Tel FREVEHT THIS, IJE ALI..tAYS WRI TE THE END OF MEMOI=:Y MARt< 
* TO THE 1ST UNUSED REG BEFORE PURGING A FILE. THIS ROUTINE IS 
• ~LSO USED BY THE FUNCTION ·SAVEP". WHEN IT IS CALLED BY "SAVEP", 
• !T WILL EITHER PURGE THE OLD FILE, OR IT WILL SAY "NO ROOM" IF 
• ~FTER PURGING THE OLD FILE THERE STILL WON'T BE ENOUGH ROOM TO 
• ?UT IH THE NEW FILE. TO MAKE SURE THAT THE "PURFL" FUNCTION WILL 
• ~EVER SAY MHO ~OOM", REG.9 IS CLEARED AT THE BEGINNING OF "PU~FL". 
• IHPUT: A[10:a) = FILE HAME ADDR OF THE FILE TO BE PURGED 
• N = FILE HEADER 
• REG.9[2:0) • 4 OF REGISTERS NEEDED FOR A HEW FILE 
• 

641 773 ?UFLSB 216 B=A 
260 C=H 
132 C= 0 

SAVE START REG ADDR OF THE FL IN 8 
64~: ;·>74 
643 7''7t 

I I ..J 

6··t-; 776 M=C 
S3= 
COSUB 

M MAKE SURE THAT THE NAME WON'T BE FOUl 
SAVE FILE HEADER IN M 

645 777 
64t. 1000 
64t. 1 0 I) 1 
647 1 (102 
64$ 1 (103 
649 1004 
651.1 1 (, 05 
651 1 (106 
652 1007 
65:? 101 0 
654 1 01 1 
6~C" .., .. ' 1012 
65'; 1013 
657 1014 
65;;:> 1015 
65'~ 1016 
661' 1017 
66(' 1020 
661 1021 

* HOW r-H 1 0: a) 

* B[lo:aJ 
'" fc[3:0] 
* M 
* ,.. 

= 
= 
= 
= 

1 0 
1 
o 
o 

630 
156 
506 

1046 
1046 

102 
"352 
1 16 

1160 
1170 
t 4 06 

43 
1 
o 

XDEF 
C=M 
AB EX 
A=A+C 
C=C+1 
C=C+1 
c=o 
BC EX 
c=o 
DADD=C 
C=REGN 
? A<C 
CONe 
COSUS 

1 
GOSUB 

EFLSCH 

III 
X 
X 
~< 
PT 
lJPT 

FIND OUT AVAILABLE REGS 
C.X= OLD FILE SIZE 
A.X= ~ OF REGS UNUSED 
A.X= TOTAL # OF REGS AVAILABLE 

C.~< = FILE SIZE + 2 

B[3:0J = FILE SIZE + 2 

9 C.X= NEW PROG SIZE 
X ENOUGH ROOM TO PUT IN THE NEW 
PUFL10 (1022) YES 
GOLO SAY "NO ROOM" 

o XDEF NORM 
ADDR 
ADDR 
FIl.E 
FILE 

OF FILE HAME OF THE FILE 
OF THE LAST REG OF EX.MEM 
SIZE + 2 
HEADER 

NOMAS 
NOt MAnufacturer SUpported 

recipient agrees NOT to contact manufactu,e, 

66!j 1022 PUFL10 1 CiOSUB GOSUB2 
66 '~~ 1023 0 
66':~ 1 (I~!4 (I ~<DEF CUR#=O SET CURRENT FILE # TO ZERO 
670 1025 256 C=A ld 
670 1026 416 
671 1027 474 RCR 8 

ONE .-. 

6 "j~~ 1030 412 
6;3 1 031 1 

A=C 
GOSUB 

WPT 
GOSlIB1 

A[3:0J= ADDR OF FILE NAMEl 1ST REG Gr 
PASS OVER THE CURRENT FILE 

6; ~j 1032 0 
67'1 1033 0 ::C:DEF ADVADR 
675 1(1~4 272 Ae EX M 
67f.l 1035 474 RCR 8 
6;: : 1 (136 346 8e E" .. " 't .. , 

* NOW EL ~< = t~E;n STOR It~G REG ADDR 
* A ~, = t~E::-n PULL UP REG A(l[;R 
* B( 10:8) = ~[;DPESS OF END OF MEMORY MARK 

6B~ 1037 PAKEX~ 246 AC EX X 
68·~' 1 040 1160 DAOD=C 

POINT TO NEXT FILE NAME 
MOVE A[10:8J TO B.X 

c ~ = NEXT PULL UP ADDR 



684 1041 
68": 1 042 
68~ 1043 
68·... 1044 
6S:? 1045 
689 1046 
650 1047 
691 1050 
692 10~1 

69:5 1052 
694 1053 
695 1054 PKRG20 
69f~ 1 055 
6';:",' 1 056 
6';';3 1 057 
6S'~ 1 (1(, (I 

7 • .11) 1061 
7 (II 1 062 
7 o=~ 1 (lEt3 
702 1064 
7 ():.; 1 065 PKRG30 
7 (!'1 1 Of6 
7 O~:: 1 067 
7 :)~i 1 070 
7(lt 1071 

7 N:. 1 (J 73 
7 f;~~ 1 074 
71\i 1075 
711 1076 

246 AC E.X 
70 C::.:OATA 

'336 Be EX 
1160 DADD=C 
~56 BC EX 

1360 DATA=C 
316 C=B 
474 RCR 

1546 ?AfC 
1640 RTH ~K 

1604 SO= 
646 A=A-1 
460 LDI 
100 COH2 

1 '526 ? A#l' 
53 GC'lHC 

460 LDI 
1 CON2 

266 C=A 
426 

1546 ? Ate 
47 Goe 

1 GOSUB 
o 
(I ><DEF 

146 AS EX 
1614 1S0=1 
1437 (ooe 
16 to S 0= 
1563 GaTt) 

x 

lei 
8 
X 

o 
x 

4 0 

A.X = NEXT PULL UP ADOR 

SAVE NEXT PULL UP REG & GET STORING? 

PULL UP ONE REG 

C.X = END OF MEMORY MARK ADDRESS 
IS THIS END OF DIR MARK ? 
IF SO, ALL DONE 

I 

XS ARE WE IN BASE MODULE ? 
PKRG30 (1065) YES 

o 
XS 

X REACHED LAST REG IN THE MODULE ? 
PKRG40 (1072) NO 
GOSUB1 

H>!.TMDL 
x 

GO OVER TO NEXT MODULE 
EXCHANGE B.X & A.X 
UPDATE BOTH AODR YET ? 

PAKEXM (1037) YES 
1 
PKRG20 (1054) UPDATE STORING ADDR 

* 
r********************************************************************* 
* ~ElkX - DOWN LOAD A SLOCK OF REGS FROM CURRENT WORKING REGISTER * 
* FILE TO RESIDENT MEMORY. THE STARTIHG POIHT IN THE WORKING ~ 
* FILE IS THE CURRENT REG POIHTER. THE BLOCK OF THE RESIDENT * 
* REGS IS SPECIFIED BY THE X REGISTER IN BBB.EEE FORM. * 
* SRvER~ - SIMILER TO uGETRX" EXCEPT THE DIRECTION OF THE FLOW IS * 
* REVERSED. * 
.********************************************************************* 
* -'~ •.. -. ( c • .:.. -,.., ..... 

( r...~ 

ENTR'( SAVERX 
ENTR'( GETRX 

72~ 10?7 230 CON 
726 1100 22 CON 
72 ill 0 1 5 C (I t~ 
728 1102 26 CON 
729 1103 CON 
7?~ 1104 23 CON 
73t 1105 SAVERX 1210 S7= 
7J~ 1106 73 GOTO 

7::'.4 
73c.:· 

728 
72:';' 

11 07 
1 1 1 0 
1 1 1 1 
1112 
1113 
11 14 GETR::; 

7 -1 (I 1 1 1 5 GET R 1 (I 
7 -1 (f 1 1 1 6 

230 COt~ 

22 CON 
24 COtt 

5 COtl 
7 COtl 

1204 S7= 
(,O:3UB 

(I 

@230 X 
@22 R 
@u5 E 
@26 V 
@OI A 
@23 S 
1 
GETR10 (1115) 

@230 
@22 
@24 
@05 
@07 
o 
GO~;U8 

R 
T 
E 
G 



741 11 1 7 o XDEF CURFLR GET CURRENT REGISTER FILE 
74~: 1120 260 C=N 
743 1 121 530 M=C 

210 S5= 
SAVE FILE HEADER IN M TEMP. 

744 1122 
745 1123 
745 1124 
74i. 1125 
74:'- 1126 
74~ 1127 
749 1130 
7::: I) 11 31 
751 1132 
75:J. 1133 
7C:1 , .. 1 t 34 GETR15 
7:54 1135 
7::::, t 136 

1 GOSUB GOSUBl 
o 
o XDEF 

260 C=N 
GTIHDX 

406 A=C X 
74 RCR 3 

706 A=A-C X 
23 GONC GETR15 (1134) 

6 A=O X 
674 RCF: 11 
246 AC E~< X 
406 A=C X 

GET 8BB.EEE FROM X 

END ADDRESS to A.X 
START ADDRESS TO C.X 
A,X <- I OF REGS -1 
IF END> START, THEN 

SETTING # REGS = t 
PUT BLOCK SIZE IN C 

756 1137 674 RCR 11 ROTATE C 8ACk 
75~ 1140 730 CM EX SAVE IN M 
758 1141 160 N=C PREVIOUS M -} N 

SKIP 

* NOW M(5:3]= • OF REGS -1, MC8:6J= R.M. STARTING REG ADDR 
* H[2:01= FILE SIZE IN REGS, HCS:3J= CURRENT REG # IN FILE 
>4< 

76;'.! 
7et. 
7£.4 
76"5 
7,.>, 
'7 ~-, 
• b. 

7E ~-J 
7f.'~ 

77'; 
7~' I I 

77;·~ 
7~-, "'.\ 

774 
775 
770 
7 7 ""' , , 

7 7 -I , 

77~J 

77'j 
730 

* ;·!OM 

H[12:10J= FILE HEADER ADDR, A.X= # OF REGS -1 
1142 346 BC EX X B.X = FILE SIZE 
1143 74 ReR 3 C.X= CURRENT REG # 
1144 506 A=A+C X A.X= LAST REG # 
1145 1446 ? A< B X ENOUGH ROOM ? 
1146 623 GONC SAVRER (1230) NO, SAY "END OF FL" 
1147 1046 C=C+l X C.X= CURPEHT REG # + 
1150 346 Bt EX X B.X= CURRENT REG # + 
11 51 ~.30 C=M 
1152 
1153 
1154 

246 
"530 
260 

11 ~~ .374 
1156 246 
1157 34 
1160 42 

Ae EX 
M=C 
C=N 
RCP 
AC EX 
PT= 
B=O 

x 

1 0 
x 
3 
PT 

1161 1 GOSUB GOSUBI 
1162 0 
1163 0 XDEF AD'.,IADR 
1164 630 C=M 
1165 ~56 Be EX W 

M.X= CURREHT LAST REG # 

A, X=FL. HED ,A[>DR 

POINT TO START REG ADDR IN E.N. 

R[8:6J= STARTING REG ADDR IN RESIDENT MEMCRY 
* 8(5:3)= # OF REGS -1 
:+< 8(2:0J= CURRENT LAST REG # 

784 1166 633 GOTO SAVR20 (1251) 

'" 
.********************************************************************* 
'" SpvER - SAVE ALL RESIDENT REGISTERS TO A GIVEN REGISTER FILE :+< 

* GETH - LOAD UP THE RESIDENT REGISTERS FROM A GIVEN REGISTER FILE. * 
* THE FILE N~ME IS TAKEN FROM THE ALPHA REGISTER. :+< 

'" IF THE FILE NAME IS H1PTY .. IT !.IILL DEFAUl.T TO CURPEfH FILE.+ 

*********************************************************~*********** 
:+< 

...., Ct I! 
I ~. • EtHR't SAVEF: 
7?!-) EHTR'y' GETR 

'" 
7'~'" 1 1 67 -, .-• .f"\ (Of1 (£1222 R .. -. c:.c:. 
7 ~1; ... 1 j 70 24 CON G24 T 



7'?So 1 1 71 I:' 

'-' COt~ @O5 E 
BO;") 1172 7 CON @O7 G 
801 1173 GETR 1204 S7= 0 
80~ 1174 73 GOTO SAVR05 ( 1203 ) 

* 
80·1 1 t 75 ~'22 CON @222 R 
805 1176 I:' COH @05 E -..J 

80t:. 1177 26 CON @26 V 
80? 1200 1 CON @OI A 
8 C~; 1201 23 CON @23 S 
80~~ 1202 SAVER 1210 S7= 1 
810 1:2 03 SAVR05 1334 PT= 13 
a 1 ~ 1 204 220 LC 2 TYPE OF (lATA FILE = 2 
81 ~~ 1:2 05 376 Be EX S 
81] 1 ;~ 06 1 GOSUE< GOSUB2 SEARCH CURRENT FILE OR THE GIVEtl FILE 
9 1 :~ 1207 0 
8 i l~ t 2 j 0 0 xDEF FLSHAB AND CHECK ITS T'lPE( DATA FILE) 
81 !j 121 1 1 GOSUB FNDENO FIND 1ST NOHE~UST REG AD llF: 

81 ~) 1212 0 
8 I t; 1213 1 t 6 C=O W 
8n' 1214 f 160 DADD=C 
81B 1215 1570 C=REGN 13 
81 ~~ 1216 74 RCR 3 C.X = REG 0 ADDR 
82 ij 1217 706 A=A-C X A.X==# OF RES IDENT REGS 
821 1220 646 A=A-t X 
82.::' 1221 1540 R1H C SIZE = 0, DON'T DO AN'( TH I t~G 
82'~ 1222 346 BC EX ~~ SAVE REGO ADDR It~ B.X 
824 1223 260 C=t~ C.X = FILE SIZE 
82") 1224 t 4 06 ? A(C X WILL IT FIT ? 
82~ 1 :;;:25 107 GOC SAVR10 < 1235) YES 
82/ 1226 1214 ?S7=1 FOR "GETR" 
32~.1 1 .~ .. '-.. .., 

.:.. c. • 43 GONC SAVR07 < 1233 ) YES 
82-:; 1230 SA'JRER 1 GOSUB GOlONG 
82':; 1231 0 
831\ 1:;~32 0 XDEF EOFL 
93.1 1~33 SAVR07 1146 C=C-1 X JUST READ TO END OF FILE 
83;.,: 1234 246 AC EX X A.X= LAST REG # 
83: 1 :;~35 SAIJR10 306 C=8 X C.X= REG 0 ADDR 
834 1 ~~36 206 B=A ~< 8.X= LAST REG NIJ~18ER 

83·-; 1'·'"77 .-:='--0' 674 RCR 1 1 
83~· 1240 ~46 AC E~< X C.X = # OF R~GS -1 
8.3 ,- 1241 674 RCR 1 1 
83:.:' 1 ~~42 -, "7'" 

.~ I'::' BC E'''' I. M 8[8;6J=REGO E;[S: 3J=# OF kEG::; -,1 
8"7'·', ..., . 1243 260 C=N 
84 P 1244 374 ReR 1 0 
8'~ 1 1245 406 A=C " ..... A . ;< = FILE HEADE~; ADDR 
84~: 1 ;';:46 1 (iO:3U8 GO:3UB 1 FOItH TO ::nAPT ~'EC; AN~'; 

84~: 1247 0 
94? 1250 0 X[>EF HXREG 
34~ 1251 SA'.JR20 172 AB EX M 
84~; 1 .. ,1:"'"") 

.:-...), 260 C=H 
34~, 1253 374 RCF.· 1 0 
84i' 1254 1160 OADC'=C 
84~: 1 :;:55 1274 RCR 7 C.X= CURPEtH REG # , 
34~' 1 ;':':56 306 C=8 ~<: c. :X:= LA:; T PEG # 
85 t' 1 :;':57 1(146 C=C+l ~< UPDATE CUf':REtn REG # 
85t 1 :?6 0 674 RCP 1 1 
85.·~ 1261 1260 DATA=C 
oC -.; 
'.' oJ .' 1 ;it:.2 256 AC E" .... , 

"" 8~.J~ 1 :~ tS:.: i60 t~=c 



8~'7. 1264 204 ,-·r_ 
.~.J- 0 

851:- 12f.5 1 04 S4= 0 
857 1266 1214 ?S7=1 FOR SAVE "? 
858 1267 127 GOC SAVR50 (1301) VES, 
8 c ... oJ~ 1270 246 AC E~< X EXCHANGE THE SOURCE & TAF.:GET 
861' 1 ~~71 574 RCR 6 
861 1272 246 AC EX X 
a6~~ 1273 474 RCR :3 
86? 1274 246 Ae EX X 
aGe; 1275 160 t~=c 

86'5 1276 1404 51= 0 
86.;: 1277 1610 50= 1 
86/ 1~: 00 613 (aOTO RGt1'v' < 1367) 
86~·~ 1301 SAVR50 1410 51= 1 
86'} 1302 1604 50= 0 
371j 1303 ~.43 GOTO RGMV < 1367 ) 

'" 
~**.* •• ************** •• *********************.************************* 
* ~('MOV - MOVE A 8LOCK OF REGISTERS TO ANOTHER DATA REGISTER SPACE * 
* THE REGIS1ER INDEX IS TAKEN FROM X IN SSS.DDDHNH fORM. WHE~E SSS * 
,.. IS THE SOURCE REG I, ODD IS THE DESTINATION REG ., tH~N IS THE * 
* NUMBER OF REGS TO MOVE. * 
,.. REGSWAP-EXCHANGE TWO REGISTER BLOCKS. THIS FUNCTION TAKES THE * 
,.. S,:,,.!E ARGUMENT FROM X REGISTER AND PERFORMS A SIMILAR OPERAT I Ot~;* 
,.. IT WILL EXCHANGE THE TWO BLOCKS RATHER THAN JUST COpy FROM ONE TO * 
* ANOTHER. * 
~********************************************************************* 

'" 88:5 ENTRY REGMO'v' 
884 ENTR't REGStJP 

,., 
8S{- 1304 220 CON fi220 P 
8S~7 1305 1 CON @01 A 
88:: 1306 27 CON fi27 W 
a8·~· 1307 23 CON @ •• '"7 

.... oJ S 
89!J 131 0 7 CON @07 G 
891 1311 5 COH @O5 E 
89r~ 1312 22 CON @22 R 
89:':; 1313 REGSl~P 1 1 0 S4= 1 SET E~~CHANGE FLA(~ 

894 1314 113 GOTO REGt11 (I ( 1325 ) 

* 
89':, 1315 205 CON @205 E 
89/ 1316 26 CON @26 V 
S '-3;:; 1317 17 CON @17 0 
oq: v_ 1 :;':20 15 CON @15 1'1 
9 tJ I,: 1 :::21 ( CON @O7 G 
90 I 1322 5 CON @O5 E 
'3{l~ 1323 22 CON @22 R 
9 (I:~ 1324 REG~101./ 104 54= 0 CLEAR D~CH~':NGE FLAG 

,.. 
'3 (\~~ 1325 REGM10 204 55= 0 SET REG I NDE~~ FLAG 
'3 Of. 1326 1 CiO~;U8 GOSUB1 
906 1327 (I 

'3iJ? 13:30 0 X[>EF GT I N(JX 

* f,:OI.J IH2: 0:1 = it OF REG::; TO MOVE 
* iH5: 3) = DE'; T I r~ A T I (I N REG ADDF.:ESS 

* Ii [8: 6 J = SOURCE REG ADDPESS 
:+< A, ::< = REG (I AOrJf,' :. B . ~< = l e -;--..I' NONE~<1 :;T F:EG A[J(lP 

* C=H 

ADDF: 



914 1331 1346 ? C#O X NtH! = 0 ? 
915 1332 23 GONC REGM20 ( 1334 ) YES, DEFAULT TO 1 
9h, 1333 1146 C=C-1 X C.X= • OF REGS -1 
917 1334 REGM20 160 t~=C N.X= I OF REGS -1 
910 1335 406 A=C X 
919 1336 74 RCR 3 C. >{= 1ST DEST It~AT I ON REG AD[,R 
920 1337 1 C 06 C=R+C X C.X= LAST DEST INAT I Ot~ REG AD[1R 
921 1340 74 RCR 3 C.X= 1ST SOUF~CE REG ADDR 
92.2 1341 1 (! 06 C=R+C X C.X= LAST DESTINATION REG ADDR 
92'~ LEGAL 
924 1342 1 GOSUB CHKADR SEE IF LAST REG EXIST ? 
924 1343 0 
92'1 1344 674 RCR 1 1 C.X= LAST DESTINATION REG ADDR 
92':' 1345 1 caOSUB CHKADR SEE IF THAT REG EX I ::;T 
926 1346 0 
92"7 1347 406 A=C X A.X=LAST DEST It~AT I ON REG A[)(IF: 
92S 1 '?I 5 0 74 RCR 3 C.X=LAST ';OURCE REG AD['R 
92':) 1351 1406 ? A(C X 
93 I.! 1352 47 GOC REGM30 ( 1356 ) START FROM 80TTOM ~, I HCREt-lEtH AOOF: 
931 1353 210 S5= 1 
93;;: 1354 474 RCR 8 
93~:; 1::'55 160 N=C START FROM TOP :5. DECREt-tE IH A[)D~: 

934 1356 REGM30 260 C=N 
93"i 1357 416 A=C W StJ ITCH tH5: 3J WITH N[2:(r] 
93f:: 1360 74 RCR 3 
937 1361 246 AC EX X 
93~; 1362 674 RCR 1 1 
93';' 1363 246 Ae EX X 
94 (I 1364 160 N=C 
941 1365 1604 so= 0 
942 1366 1404 Sl= 0 SAY SOURCE 8. DEST. ALL Hi NAHi t'iEt'iCF.: ' ,. FALL INTO "RGMV" ROUTINE FF~OM HERE ,.. 

~******************~ 
,.. ~GM~ - MOVES A BLOCK OF REGISTERS TO ANOTHER LOCATION 
,. INPUT: HC2:0] = STARTING REG ADDR OF DESTINATION 
* N[5:3J = • OF REGS TO MOVE -1 
* N[8:61 = STARTING REG ADDR OF SOURCE 
* IF SO = 0 - SOURCE IS IN MAIN NEMORY 
* = 1 - SOURCE IS IH EXTERNAL MEMORV 
* S, = 0 - DESTINATION IS IN MAIN MEMORY 
* = 1 - DESTINATION IS IN EXTERNAL MEMORY 
,. S4 = 0 - ONLY MOVE SOURCE TO DESTINATION 
* = 1 - EXCHANGE SOURCE ANO DESTINATION 
* 55 = 0 - START FROM LOWEST REG ADDP AND INCREMENT 
* = - START FRO!'1 HIGHEST REG AODR AND DECRH1EfH 
* (USED ONLY IN REGMOVE AND REGSWAP) 
,.. GUTPUT: IF 52 = , - DISCO"TINUE MEMORY DETECTED 
:., IIS~[) A,8,C,M .. PT .. S2 +1 SU8 LEVEL 
,.. 

96~~ ENTR'( RGMV 

* ,--
/." ., 

I)" , 964 1367 RGf'1V , (t 04 52= 0 
r 9':''5 '370 260 C=N 

9S,.- 1371 574 RCR E. c . ~<= t'lE;'::T SOURCE F:EG ADe,E 
96 ~, 1372 1160 DADD=C 
9~-:: 1373 70 C=DATA LOAD NE~n 50UF:CE F:EG 
96'} 13;'4 -~ ... ;- 8e E'-" hi ~ __ 'b ,.0, SAVE Hi E: 
97' '-' 137:' ;260 c=t·~ C v-. ,",- t~E~n [) E :; TIN A T I I) t·l REC ;::'1[\ [:;F 

97t 1.376 11 60 [JA(JD=C 



972. 1377 
973 1400 
974 1401 
975 1402 
97fj 1403 
977 1404 
978 1405 
979 1406 
980 1407 
981 14' 0 
98;' 1411 RGMV10 
9S:!' 1412 
9S4 1413 
'3E1"5 1 4 , 4 
9'9':· 1 415 
98'/ 1416 
9';'(;;; 1417 
98'~ 1420 
99:. 1421 RGM'O/12 
991 1422 
99,: 1423 
99:~ 
994 1424 
99~ 1425 RGM'./13 
99(, 1426 RGNV15 
99/ 1427 
99;'~ 1430 
99'::; 1431 

100(: 1432 
100 I 1433 
100~: 1434 
I OO:~ 1435 
100·1 1436 
I OO~-: 1437 RGNV20 
'OOt= 1440 
100? 1441 
1007 1442 
I OO{~· 1443 
I OO~.; 1444 
10'1) 1445 
'Oj11446 

70 C=DATA 
356 CB EX 

1360 DATA=C 
114 154=' 

63 GONC 
260 C=N 
574 RCR 

1160 DADD=C 
316 C=B 

1360 DATA=C 
260 C=N 

74 RCR 
1146 C=C-t 
1540 RTH C 

74 RCR 
4 93= 

1614 '7'50=1 
177 (iDe 
214 ?S5=1 

33 GONC 
1146 C=C-l 

LEGAL 
23 GO TO 

1046 C=C+l 
160 H=C 

101'4 ?S2= 1 
1540 RTN C 

14 ?S3=1 
1357 '::ioe 

474 RCR 
10 S3= 

1414 '?S'=1 
1 ~·33 GONC 

160 N=C 
416 A=C 

1 GOSUB 
o 
(I XDEF 

260 C=N 
246 AC EX 

1603 GOTO 

**************************** 

w 
LOAD NEXT DEST. REG 

PUT SOURCE TO DESTINATION 
EXCHANGE ? 

RGMV 1 0 (1411 ) NO 

6 
SELECT SOURCE AGAIN 

W GET DEST. REG FROM B 

3 C.X~ REGS COUNT 
X DECREMENT REGS COUNT 

ALL DONE 
3 C.X= CURRENT SOURCE ADDR 
o FLAG FOR SOURCE ADDRESS UPDATE 

SOURCE IN MAIN MEMORY? 
RGMV20 (1437) NO. IN EXTERNAL MEMORY 

START FROM TOP TO BOTTOM ? 
RGMV13 (1425) NO. BOTTOH TO TOP 
X DECREMENT REGISTER ADDRESS 

RGMV15 (1426) 
X INCREMENT REGISTER ADDRESS 

RGMV (1367) 
8 
1 

RGMV12 (1421) 

W 
.COSUB 1 

ADVAD1 

X 
RGMV15 (1426) 

HEMORY DISCONTINUITY? 
YES 
DEST. ADDRESS UPDATED YET? 
YES 
C.X= CURRENT DEBT. ADDRESS 
FLAG FOR DEST. ADDRESS UPDATE 
DEST. REG IN EXT. HEMORY ~ 

NO 

ADVANCE ONE REG IN EXT. MEMORY 
GET ADDR BACk FROM N 

* BYTLFT - COMpUTE I OF BYTES LEFT AT THE END UNUSED 
* INPUT: N= FILE HEADER 
* A(3:01= ADDR OF END OF RECORD MARk 
* OUTPUT: A[3:0l= # OF BYTE AYAILABLE 
* A[t1 :8]= AODR OF CURRENT END OF RECORD MARK 
* USED Ar11 :0], B[3:0], C +2 SUB LEVEL 

1021 
102::.. 1447 B'lTLFT 
I02·.~ 1450 
'0::::4 1451 
t02':; 1452 
1026 1453 
102°" 1454 
1 O:-2~. 1455 
,02"J 1456 
,031.' 1457 

ENTR'( 
256 AC E~': 
574 RCR 
416 A=I-: 
260 C=N 
346 Be E~~ 

42 B=O 
374 Rep 
406 A=C 

2 A=O 

BYTLFT 
lJ 
6 
W 

PT 
1 0 

PT 

SAVE END ADDR IN A[12:8J 

B.X= FILE SIZE IN REGS 

A.X= FILE HEADER ADDR 



* 

IOJ1 1460 
10J1 1461 
10:32 1462 
103:::: 1463 
1034 1464 
1034 1465 
t 0.35 1466 
103", 1 4 6 7 
1037 1470 
iOJ;' 1471 
10]& 1472 

1 GOSUB 
o 
o XDEF 

212 B=A 
256 C=A 
416 
474 RCR 
412 A=C 

1 GOSUB 
o 
o XDEF 

GOSUSl 

ADVADR 
WPT 
W 

a 
WPT 
GOLO 

CNTBVE 

GET LAST REG ADDR 

A[3:0l= END OF RECORD MARK ADDR 

COMPUTE * OF BYTES BETWEEN 

* 
~********************************************************************* 
* SEEKPTA - SET THE POINTER OF A DATA FILE TO A GIVEN POINT * 
* THE FILE NAME IS TAKEN FROM ALPHA REGISTER AND THE POINTER IS * 
* F~OM X REGISTER. IF ALPHA IS EMPTY, IT WILL DEFAULT TO CURRENT * 
,.. WORKING DATA FILE. ,.. 
* ~EEKPT - SAME AS ·SEEKPTA N EXCEPT IT WILL SET THE POINTER IN THE ,.. 
,.. CURRENT WORKING DATA FILE. ,.. 
~,..***********************************************,..******************** 

* 
t 05e 
i 051 

1 057 1473 
10541474 
1055 1475 
10'56 1476 
105(' 1477 
10'5d 1500 
105'3 1501 SH:PT 
1061' 1502 

I06~~ 1503 
I06~~ 1504 
10641505 
I06~ 1506 
IO:5t; 1507 
106? 151 0 
i 06r~ 1511 
1 06'~ 1512 SEKPTA 
107'j 1513 S~~PT10 

1070 1514 
1071 1515 
i 0"7;2 1 51 6 
10~·3 1517 
1 074 1520 
1074 1521 
I 07~ 1')22 
I 07f.) 1 ':-;23 
I 0 ;'~: 1524 
I onj 1 '525 
1 O·.~9 1 '526 
108(; 1527 
1081 1'530 
I 08.~ ,.~,31 

I oe·; 1532 
103<; 1 ~33 
108'-': 1:'34 

ENTRY SEKPTA 
ENTRY SEKPT 

224 CON 
20 CON 
13 CON 

5 CON 
5 COt~ 

23 CON 
1604 50= 

113 GOTO 

201 CON 
24 CON 
20 COH 
13 CON 

5 CON 
5 COt~ 

23 CON 
1610 S 0= 

1 GOSUS 
o 
(I ~<DEF 

1 16 C= 0 
1160 DADD=C 

1 GOSUB 
(I 

@224 T 
@20 P 
@13 K 
@05 E 
@05 E 
@23 S 
o 
SKPT 1 0 (1513) 

@201 
@24 
@20 
@13 
@05 
@05 
@23 
1 
GOSlIB2 

FLSHAP 

GOSUBO 

A 
T 
P 
K 
E 
E 
S 

o X[>EF 
374 RCR 
372 Be E>C: 

36 A=O 

X< 99'3 
1 0 

GET INTEGER OF X IN BINARY 

M 
S 

576 A=A+l S 
576 A=A+1 S 
260 C=t~ 

374 RCP 1 0 
1160 DADD=C 
1274 Rep 
;'46 C~A 

7 

8[6:4J= GIVEN POINTER 

C,X= FILE HEADER ADD~ 

ENABLE FILE HEADER REG 
SAVE GIVEN REC PTR IN N[5:3J 



1 0~5 1'535 406 
108f.. 1'536 74 RCF~ 3 
I OO~~ 1 ':.37 106 C=O X SE.T CHAR f'OItHER 10 ZERO 
I Oa~j 1540 474 ~CR 8 
1089 1541 160 N=C 
t 09 f; 1542 1576 ? Ale S IS THIS A REGISTER FILE ? 
1091 1~43 247 Goe SKPT50 (1567) NO 
I O'3;.~ 1544 1406 ? A(C X POIHTER < FILE SIZE ? 
1093 1545 207 GOC SKPT20 ( 1565 ) YES 

'" i O'5I~ ENTR'( EOFL 
1096 1546 EOFL 1 COSUS GOSUB 
1096 1547 0 
, 09',7 1550 0 XDEF APERMG SAY n END OF FILE" 
10'38 1'551 ... CON @05 E oj 

i 0-:":;' 1 Co' Co'· ... 
,.I...J4!:. 16 CON @16 N 

i I (, r) 1'553 4 CON CH4 D 
1 1 01 1554 40 CON @40 
1 1 {12 1~55 17 CON @t7 a 
j I (.:~ 1556 6 CON @O6 F 
1 I 0-1 1557 40 CON @40 
1 1 ('5 1560 6 COH @06 F 
1 1 ('6 1561 1014 COt~ @1014 L 
t 1 0:" 1562 1 GOSUS GO LONG 
1 IO? 1563 0 
i 1 (18 1564 0 XDEF APEREX 
11 V~ 1565 SKPT20 1360 DATA=C 
111 t) 1566 ~,63 GO TO SKPT80 ( 1654 ) 

'" I 1 1 ~? 1567 SKPT50 576 A=A+l S A,S=3 
lIt J 1570 1576 ? Ale s IS THIS A TE::<T FILE ? 
lIt 4 1571 43 Got~C SKPT60 ( 1575) '(ES 
1 , (5 1572 1 GOSUB GOlONG 
1 1 15 1573 0 
1 lIE> 1574 0 XDEF FLTPER SAY NFL T'lPE ERR" 
1 1 1-;" 1575 SKPT60 210 85= 1 
1 lIB 1576 510 86= 1 
I 1 1 ~J 1577 1 GOSUB GOSUSI 
1 1 1 ~i 1600 0 
1 1 ~: IJ 1601 0 XDEF TOREC# POINT TO THE GIVEH RECOR[:· 
1 121 1602 316 C=8 
11;:2 1603 530 M=C M[9:7J= RECOF.:D LEt4GTH 
i 1 ;;::3 1604 1 16 C=O 
1124 i Eo 05 1160 DADD=C 
1 1 ;~'j 1606 370 C=REGN 3 
11 ~~ 1607 416 A=C lJ 
1 1 :~i 161 (I 1614 :'SO= 1 REACHED END OF FILE \'ET 
1 1 :~)j 1 61 1 43 GONe SKPT65 (1615) NO 
: 1;' 9 1612 1'356 ? C#O W SEH: TO POINTER 0.(1 ? 
1 13 (. 16J3 1337 GOC EOFL ( 1546 ) NO, SA'I "END OF FLU 
1 131 1 6 t 4 313 GOTO SKPT70 ( 1645) AUJAYS ALLOht SEE~~ TO (1,0 

1 1 '32 1615 ~KPT65 1 GOSUB GOSUBl 
1132 1616 0 
1 1 '?'~ 161 7 (I XDEF GTFRA GET FF:AC T I Ot~ PART OF X 
1 j 34 1620 406 A=C ~(: A.X = GIVEN CHAP POINTE~: 

1 i ?"':, 1621 f30 C=M 
1 1 ?( 1~22 1274 RCR ..., C.X = RECORD LH~I::;TH . 
~ 1 .j; lE>.23 1406 ? A<C ;<: CH AF: prR rA~; T Eh[j OF F:EC(jF[' -

1 1 .?::; 1624 217 ':';OC SKPT70 (1645> t~o . SET IT 
1 13q 1625 1 GO~3UB GOSUB 



,.. 

1 139 1 f;=.26 
1 14(1 1627 
1141 1630 
1142 1631 
1143 1632 
1 144 1 f33 
1145 1634 
11~6 1f35 
1 147 1 f;=.36 
1148 1637 
1 149 1640 
1150 1641 
lISt H.42 
1151 H.43 
11'5:~ 1644 
11'53 1 ::.45 :31(PT70 
1154 U:.46 
11S~ 1647 
11':'" 1650 
1157 16'51 
1157 1652 
11':'8 1653 
1 !59 1654 SKPT80 
1 15':1 1655 

o 
(I XDEF 
5 CON 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

16 
4 

40 
17 

6 
40 
22 

'5 
1003 

1 
o 
o 

146 
;:60 

74 

COSUS 

X(.lEF 
AB EX 
C=N 
RCR 
A=C 
GOSUB 

APERMG 
@05 
@16 
@04 
@40 
@17 
@06 
@40 
@22 
@05 
@1003 
GOLOHG 

APEREX 
X 

3 
X 
GOSUB1 

406 
1 
o 
o 
1 
:2 

XDEF STRCAB 
GOLONG HFRPU 

E 
H 
D 

o 
F 

R 
E 
C 

NOMAS 
NOt MAnufacturer Supported 

recIpIent agrees NOT to contact manufacture' 

B.X= GIVEN CHAR POINTER 

C.X= GIVEN RECORD POINTER 

* 
~*******************~************************************************* 
* ~CL?TA - RECALL fOINTER OF THE FILE SPECIFIED BY THE ALPHA REGISTER* 
* THE FILE NAME IS TAKEN FROM THE ALPHA REGISTER. IF ALPHA IS * 
* ::MPTY, IT WILL DEFAUL T TO THE CURREtH FILE. * 
* RCLoT - -RECALL POINTER"; SIMILAR TO nRCLPTA" EXCEPT ALWAYS '" 
* )EFAULT TO CURRENT FILE. * 
'********************************************************************* 
'" 

1170 
1 17 t 
1172 

11 i'4 1656 
1 175 1657 
1176 1660 
117( 1661 
1 1 'l~j 1 E.62 
1 \'19 1 ';:·63 
1120 1664 

lIt;? 1 ';:,65 
1 H:'" lE.66 
llf:4 1667 
1 18') 1 E.? 0 
1 1?6 1 6 ~, 1 
1 !:~"? 1672 
1 1 ::. :::. 1 673 

16/4 
1675 
1676 

RCLPT 

ENTRY 
ENTR'( 
ENTRY 

224 CON 
20 COt-l 
14 CCIN 

3 CON 
22 COH 

1604 S 0= 
1 03 GOTO 

201 COt~ 

24 CON 
2(1 CON 
14 CON 

3 CON 
22 COt·1 

RCLPTA 1610 SO= 
RCLP10 1 GOSUB 

o 
o ~<DEF 

118'::' 
1 1 :3J 
1 I S I} 
1191 
1 1 'Sir:' 
1 1 .:.<~ 

1677 RCLP30 
1700 

260 C=H 
74 Rep 

246 AC E:": 
1 I~O:3U8 

17'01 
11 ?4 1702 

RCLPTA 
RCLPT 
RCLP30 

@224 
@20 
@14 
@03 
@22 
o 
RCLP10 (1674) 

@201 
@24 
@20 
@14 
@Ii:?; 

@:22 
1 
GOSU82 

FLSHAP 

3 
'<' , . 

T 
P 
L 
C 
R 

A 
T 
P 
L 
C 
R 

C.X = CURRENT FILE POINTER 



, 
1194 1703 0 
1195 1704 0 XOEF BIN-D CONVERT TO DECIMAL 
1196 1705 316 C=8 
1 1 '1'1 1706 360 eN EX SAVE RECORD POINTER IN H 
1 1 'j;;; 1707 574 RCP 6 C.X= CHAR POUlTER 
1 t '319 1710 406 A=C X 
12Q Ij 1711 1 GOSUB GOSUBO 
12 J!j 1712 0 
f 20 I 1713 0 XDEF BIN-D CONVERT TO DECIMAL 
1202 1714 156 AS EX- lJ 
120:~ 1715 1240 SETDEC 
1204 1716 1532 ? fHtO M CHAR POINTER = 0 ? 
12(,~ 1717 43 GONe RCLP40 ( 1723 ) YES 
1206 1720 460 LvI 
120:-' 1721 3 CON 3 
1 2 (t ~~ 1'722 706 A=A-C X DIVIDE CHAR PTR BY 1 00 rj 
1 2 C~~ 1723 RCLP40 ;~60 C=N 
1210 1724 1 COSUB AD2-10 ADD REC AtW CHAR POINTER TOGETHER 
'2 J I) 1725 0 
121 i 1726 356 BC EX W 
1212 1727 1 GOLONG RCL 
1 21 ~? 1730 2 

... 
*-************** ... APERI'!G - ENTRY TO PRIHT ERROR MESSAGE 
:4« APERE~ - ERROR EXIT ENTRY POItH 
:4« I) I ·;EF:.R - DISPLAY 'ERR' AND FALL INTO APEREX 
:f< 

1219 EtHR« DISERR 
122" 1731 [) I SERR 1 GOSUB MESSL 
1226 1732 0 
1221 1733 40 CON @40 
122~' 1734 5 CON @5 E 
122:!; 1735 22 COH @22 R 
1224 1736 1022 CON @1022 R 

'" 1226 EtHRY APE~:EX 

122'1 1737 APERE~< 1 GOSUB LEFTJ 
t 22',' 1740 0 
1228 1741 410 S8= 
122'S1 1742 1 GOSUB MSG10S 
122-;. 1743 0 
1230 1744 1 GOLONG ERR110 
12:71i 1745 2 

* 
123:-: ENTRY APERMG 
12:!3 1746 APERMG 1 GO:3UB ERRSLIB 
123.j 1747 0 
1234 1750 1 I~OSUB CLLCDE 
.23.:; 1751 0 
1 ''l -:' "" 
~-' -' 1?52 1 GOL Ot-1G MESSL 

123':.; 1753 '"' <::. 
,.. 
,.. 
:to 

'" 
1 24 (1 FILLTO @176.1 

1(54 0000 t.; (I F-' 
1755 0000 tiOP 
1756 0000 tWP 



1757 0000 NOP 
1760 0000 NOP 
1761 0000 NOP 
1762 0000 NOP 
1763 0000 HOP 

1241 LIST 
1242 1764 PPAUSE 0 HOP ENTRY FROM PAUSE LOOP 
124:-: 1765 PRUt~ 0 HOP RUNHIHG 
1244 1766 WAKEP 0 HOP IlIAKE UP FROM DEEP SLEEP \"/.-'0 KEY 
12~5 1767 POltlOFP 0 NOP 
1246 1770 I/OSVP 0 HOP 
t 24;' 1?71 OEEPSP 0 NOP IlIAKE-UP FROM DEEP SLEEP 
1248 1,'72 COLDSP 0 NOP COLD START EtHRY POINT 
124~' 1773 PRTID 3 CON @03 C 
12~e 17?4 61 CON @61 1 
1251 1775 20 CON @20 P 
125.-'. 1776 1 CON @O 1 A 
125~ 1777 CI(SlIMF 0 HOP AP ROM CHECKSUM 

'" 1255 END 

-RROR-1:... t\::r 0 



SIy'MOOt lABLE 

APERE~( 1737 
APEPMG 1746 
BYTLFf 1447 
Cl<SUI1F 1777 
COLDSP 1772 
CURFL 232 
CURFLO 231 226 
CURFLD 233 
CURF"LR 224 
CURFLT 22°';: 
(~EEPSP 1771 
()EL910 700 753 
OEL814 ?t •• 712 
DEL8t~j 716 705 
DEL33'-, 7205 760 
OEL84(1 741 734 
(>ELS5 C 74'(' 742 
DEL136 (. 751 727 
OELCi-I; 54~, 

()ELREC 55':: 
D I.S"EF.? 1731 
DLRCIO 557' 547 
DLkC21j 574 570 
OLkC3 f) 624 620 
DLF:C.~ ,i 65': 622 575 
DLR('6I i 676 655 
DSFLTf' 1 0:5 
E."L~;O~; 24~, 

E. F L:; O~.:: 247 235 
EF L3 Qt' 264 
E.F L3 G~~ 26':· 263 
EFLSII) 30 I! 370 361' 267 265 
EFLS:20 321 317 
EFLS31.i 331 326 
EFL37'J 3 7 ':;-, '- 355 335 31 1 

EFL3i':i 4()~ 324 
EFL;76 410 404 
EFLSf;f· 41? 435 
EFLSS'; 436 365 357 
::. F l. S'j I, SI I; 450 446 437 434 423 
H L S9r~ 5.2.'? 515 
EF LSC:-l 24~; 

EMPIR .:;.-, 
~. , 

::M[l~ t (I 3~ 124 
:: t'lD :;::.:-~ (, 61 67 
:: rllj? 3 l' 7t~ lQ2 
trw i< 4 !) 1 21 1 .-.. -, 

.:.. .... 
D1DR~ (' 124 142 
[MDRE l' 14::; 52 
::: MD 'J? '-I 1 C' .~ 

.J .' 1 51 
EML)R:? (. 17;' 223 
::=':OF ._ 1 54~, 1 E,13 
FUj~O 7-,' -.,..,.-:. 

,_. f , .... , "-

FU,!cri~ 46 r:, 4 (fE. 371 
FLTPE;~.~ 451 
F:3C:-l1 (I 24::: 240 



FSCHP 23t:= 
FSCHT 241 
GETR 1173 
GETRIO 1 1 1 !; 1106 
GETR 1!; 1134 1132 
GETRX 1 1 1 .. 
I.lOSVr 1770 
PAKEY.M 1037 1074 
PKRG2fi 1054 1076 
PKRa;30 106'3 1060 
PKRG4(r 1072 1066 
POloJC'FP 1767 
PfP.USE 1764 
PRT1D 1773 
PRUN 176":' 
?UFL I Ij 1 02~ 1016 
PUFLSB 7'-.~ 
?UI=:F"L 76;:. 
RCL?fu 1674 1664 
RCL?3(t 167:' 
RCl?4 (I 1723 1717 
RCL?T 166'~ 

RCL?Tfl 16 7~j 
REGM11) 1325 131'4 
REGM2G 1334 1332 
R E0130 135': 1352 
REGNOV 1324 
REGSWP 131:f 
RFL.SCH 244 
RGM'¥' 1 36 ~1 1432 1303 1300 
RGMY'O 141 i 1403 
RGMVt2 1421 1436 
RGM'.r't:J 1425 1422 
RGM·,.' t 5 142":- 1446 1424 
:;-GM\I?O 143;' 1420 
Sp,',/ER 12 O~{ 
~3A',/ERx 1 105 
SAVR (,~5 1 2 o:~ 1174 
Sp,VRIH. 1233 1227 
SAVRIO 1235 1225 
SA'.JR26 1251 1166 
Sp.'.JR~ 0 1 J 01 1267 
Sf.1''/F..E? 1231} 1146 
~::EKPT 150 I 
::;EK::ITH 1 51 ~? 
'~;KP T t t) 1 51 :~ 1502 
3KPT:t.O 156'5 1545 
:3KPT:: (l 156;' 1543 
'3KP TE I) 1575 1571 
'3KPT65 1615 161 1 
3KPT70 164!:; 1624 1614 
:3KP TE, r} 1654 1566 
ldAI(E P 1766 
~HClR 4 



EtHRY TABLE NOMAS 
APE REX 1737 
APERI'!G 174b 

NOt MAnufactu .. r SUItPOrte41 
recipient ac.... NOT to contac.t mllnufacturet 

B'l'TLFT 144;' 
CURFL 232 
CURFLD 233 
CURFLR 224 
CURFLT 22"1 
DELCHR 54~. 

DELREC 5Sr:; 
l) I .:;F.R~: 1731 
Erl~30~ 24t. 
£FLSCH 245 
EMl>IR 27J 

EOFL 154~. 

FLN(:F t~ 46':· 
FL'fPER 451 
FSCHP 23~ 

FSCHT 241 
GETR 1173 
GETRX 1 1 14 
PUFLSB 773 
PURFL 766 
RCL?3(t 167;' 
RCL?T 166~!' 

RCL?Tn 167:.> 
REGMO..,. 1324 
~'EGSWP 131 :1 
RFLSCH 244 
RGMv 136 :" 
S':~;,/ER 120~ 

SA'.JF..R;< 1 1 O!5 
SEI<PT 1 SO t 
';EK:'3TA 1512 
XTOR 4 



EXTERNAL REFERENCES 

RD2-IO 1724 
AD2-IO 1725 
A{)VADl 332 1443 
ADVf.lOR 353 1033 1163 1462 
A(>'''~E8 652 
A[)""~EG 6?·· .0.> 

APEREX 507 1564 1644 
APE'~:t1G 453 470 1550 1627 
RPPEN0 20 
APPENO 21 
ASCLCl) 64 
p.SCLC:> 65 
B I H--D 15'5 17'04 1713 
CHt<t'lt):;: 134~: 1345 
C HI< t~(';;':: 1 34:-: 1346 
CLLCDE 53 201 17~O 
CLLCOE 54 202 17~1 

CI-H8Vf:: 1472 
CUR#=O 31 1024 
CUR£C. 56':. 
:::;URFL() 50 
CURFlR 1 1 1 ~, 
CURFLT 561 
[) I ;F.F. F: 465 
EFLSC!1 1 OO~~ 
;:: HR(,4~' 412 
:::OF:'" C"""I-

oJ ( • .) 1232 
ERR 11 tl 1744 
ERR111l 1745 
fRRSU3 1 ?4~. 
ERRSUS 1747 
i-LSHn3 121 I) 

FLSHAC 772 
FL~HAr-' 1 51 ~j 1676 
FLrpr" 1574 
f.t~DEN) 121 I 

nWEN.) 1 21 ~! 
GEtHWi'! 1 1 I) 
GEt-!HU:"! 1 1 ~ 
'~Ol (I 1017 1470 
GOLf! 1 02 tj 1471 
~('LON·:; 46 .~ 505 571 1230 1562 1572 1642 
·~.eLnt-l.: 46~ S06 572 1231 1563 1573 1643 
'.:.OSLlfl 4t. 451 466 55;' 1000 1 115 1546 1625 
'~OSU8 47 452 467 560 1 001 1 116 1547 16~'6 

I~OSU(1) 1 :~ 153 600 1520 1702 17 t 1 
I.;OSU8 (- 14 154 601 1521 1703 1712 
·~OSUF3 ! 331 351 410 417 564 650 671 1 03 I 1 067 1 122: 1 1 f.1 <4 ,-, .. ,.-

i .:.:.'"tr::. 

;::;OSUB 1 132-; 1441 1460 11:'-'" 
..J ( " 1615 16:'1 

·~OSUB 1 33:~: 35:~ 41 1 420 565 651 6"7:-, c.. 1032 1 070 1 124 11 ;::.;;:: 1·-· .-
~"1' ," 

i~O:;UE3 j 132/ 1442 1461 1600 1616 1652 
:-,QSLl8 ;. 2";;' 77 ~j 1022 1206 1:'13 1674 
GOSU8.;: 3 (, 771 t 023 1207 1514 167':. 
GT8'iTil 701 
GTBYTn 70::: 
GT::-fUI 161;' 



GTINOX 1 125 133u 
LEFTJ 21t; 1737 
lEFTJ 21 't' 1740 
MESSL 20:~ 1731 1752 
i11:SSL 20·1 1732 1753 
MSG1 (.~~ 11 :i 221 1742 
MSG t (.~ 114 .-.... ., .... , 

cc:.:.:. 1743 
NFRPR 17;" 
r~FRPR 20:,) 
t~F F:PU 1654 
t~F H'U 165:' 
t~OR"1 1 02 t 
i.X:;:CG 1250 
rHHlDL. 4?1 1 071 
,_,FF f 3:;: 
JFF 1 :3 ~~. 
f'TBYTf~ 64~: 722 
r'T8,),TH 642: ... ..,-

(c .!> 

;":CL t 72·': 
;":CL 173(' 
R':; TI<8 134 
~::~. Tt<B 1 _. L' 

.j.-, 

R::; 1 M~., (. 116 
R::' TM~'-;:.' t 1 ;' 
f:S TSf· i 14::: 
~:;TSf·i 1404 
R"':,UB 16 I 
R" '::U8 16~ 
ST:<U'i~ 1653 
~ORE"Cw 160i 
;c:< .. ~56 15 
;'C:': '-:'9";' 6 O~~ 1522 
~:AkLL 1 1 

>'(:)RCl 1 ') .. 
'=nd .) f' "'~lSM "'$:~Hi:mb l~' 
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