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LOC 08" 

FO?4 lEOO 
Ff)?6 C8 
FD77 2F 
F[)18 C9 

F07' FE02 
F01B JEFF 
FD7D C8 
F"7E 3EFD 

FD80 C38CFC 

FD83 lA0300 
FD86 C9 

FD87 79 
FDI8 320300 
FD88 C9 

FDIC 3AOSOO 
FD8F 31> 

FD90 47 
FO'1 3Eeo 
FD93 Ct 

SEI 

2190 CS2: 
2191 
21'2 
21'3 
21'4 

SOUItE STATEttENT 

IIY I 
RZ 
CIA 
RET 

A,FALSE 

21'5 J-------------------------------

; CORRON RETUIN POINT FOR CRT,lTV 
INITIALIZE A-IE; TO 00 

: RETURN MITH a I. 00 IF NO DATA AVAILAILE 

J RETURI UT. A I. Ff IF DATA,AYAILAILE 

219' : CONSOLE • BATCH OR USEt-DEFINED DE'ICE 
2197 e13: 
21" 
219' 
2200 
2201 
2202 

CPI 
"VI 
RZ 
"VI 

BATCH 
A,TRUE 

J IS IT 8ATCH? 

RETURN IF COMSOLE IS 8ATCH: A ,. fF 
A.CSLOC AND OFFH: COISOLl • USER DEFINED LOCAL CONSOLI. IIANCH 

TO USEI'S OYM STATUS ROUTINE 
2203 dl' IUSER 
2204 ,: J J' : ; ; ;; , J J J J J I J :: : J : :;'; i ; ;; I : I; II; J :; ; J J ; J I J I J I J J ; ; I; I; I; J ; ; :, J J : J; J J I ; I ; J J I J 
2205 J 'IOCMK' • EXTERNALLY REFEREICED ROUTINE 
2206 PROCESSI GET 110 SVSTE" STATUS 
2207 IN'UTI 
2208 OUTPUT: STATUS BYTE RETURNED IN A-IEC 
2209 "ODIFIED: A 
2210 J STACK USACEI 2 IVTES 
2211 ;::: I: : ; ; : I: : j J J; : : : : ; J : : : : ; ; J : ; I : J : : : J : j J J : J j J J ; : J J : ; ; : : J J: ; J J : J J: : : : J : j J J : J J J J 
2212 10CHK: 
2213 LOA 

RET 
108VT ; CET STATUS BYTE 

J RETURN 2214 
2215 
221 , 
2217 
2218 J 
221' J 
2220 
2221 

'IOSET' EXTERNALLY REFERENCED ROUTINE 
PROCESS: SET 110 COHFICURATION 
INPUT: HEY 110 STATUS BVTE IN C-REG 
OUTPUT: I08yr CONTAINS NEY 1/0 CONFIGURATION 
MODIFIED: A, C 
STACK USAGEI 2 8VTES 

2222 J J J J J J J ; J J J; J J J J ; J J I J J ; J: J: J ; I J J ; ; I J J J : J J J : J J J: J J J J J : : : J J J J J J : : : : ; J J J J J J J ; J : J J J J 
2223 10SET: 
2224 "OV 

STA 
A,C 
I08YT 2225 

2226 RET 
J PUT NEY 108VT IN IE"ORY 
; RETURN 

2227 J J;: J:;;; J J;:: J J; I J J: J J J J;:; J J J; J; J::;: J J: J J J J;:; J J J;: J J J J;: J;:: J J J:;: J J: J J; J J; J 
2228 
2229 
2230 
2231 
2232 
2233 

'"E"CHK' - EKTERNALLY REFERENCED ROUTINE 
PROCESS: RETURN ADDRESS OF CONTICUOUS END OF USER IE"ORY 
INPUT: "E"TOP,OSER 
OUTPUT: ADDIESS IS RETURNED 1M 8-RE; (1158) AND A-REG (LSB) 
10DIFIED& A.I,FLACS 
STACK USACEI 2 IVTES 

2234 J J J J J II J J I J J J J J I J J I J I J I J J ; J J : II J J II J J J ; I. J I J J II J J J II J : J J J J : : J I J J J J I J J ; : J J J ; I J J J J' 
2235 IIElltHKI 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 

LOA 
DCI 

"EIITOP+I 
A 

8.A 
A,USER AND OFFN 

J lSI Of ADDIESS OF TOP PAGE OF IEIORV 
J CHalCE IT TO TNE 'ACE BELOY THE TOP 'ACE 

RECALL TOP PACE IS USED 8V 101lTOl SO 
USER IHDULD Nor ACCESS If 

SO lSI COEI 1M I-lEG 
LSI IN a"IEC 
18 POINTI TO 8AIE OF USER STAce IN SECOND 

FROI TOP 'ACE OF RA" 
2244 J J J J I J: ; J J J J J J J J J J J J , J J J, " J J I J J J J , J J J : I , J J J I J J J J J J J J J J J : J J J J : J J : J J J , ; J J I J I J I J J , 
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lOC 08" 

FD94 E5 
FD95 C5 
FD9' 2140400 
F()" 2EE' 
FD9B 7' 
FD'C FE08 
F!>'E 1>241 F 8 
FDAt 81 
F 0 142 81 
FOAl 4F 
FDA4 0600 
FDA6 09 
FDA? 73 
FDU 23 
FDA' 72 

FDU Cl 
FDU E1 
FDAC C9 

FD AD CS 
FORE D617 

FOBO CDCEFF 

FDB3 Cl 
FDB4 C5 
FOBS 48 
FD86 CDDlF F 
FDB9 Cl 
FD8A CD88FF 
FDBD C, 

SEQ 

2245 
2246 
2247 
2248 
2249 
22'0 
2251 
2252 

SOURCE STATE"ENT 

'IODEF' - EXTERNALLY REFERENCED ROUTINE 
PROCESS: DEFINE USER 1/0 ENTRY POINTS 
INPUT: SELECTION CODE IN C-REC, USER ENTRY POINT ADDRESS IN D,E 
OUTPUT: 
MODIFIED: A, FLAGS 
STACK USAGE: 8 BYTES 
E~PL~NATIO"I POINT HL TO TABLE OF USER ENTRY POINTS IN TOP OF RA"; 

SUBSTITUTE IN THERE THE ADDRESS GIYEN BY THE USER IN DE REGISTERS. 
2253 J J l j J J j : J I J: : J I ; J : J: J J I J: J J , ; J J: J = I J J J J J , J : : , J J J ; J J J j ; J J J J : J ; ; S : J J J S S J J J : J J ; J ; J J 
U'54 IDDEF I 

2255 PUSH H I SAYE H 1& L 
; SAYE 8 .. C 
I GET XT8L+l 

2256 PUSH 
2257 LHL!> 
2258 "YI 
2259 "OY 
2260 CP I 
2261 JNC 
2262 ADD 
2263 ADO 
2264 "Oy 
2265 "VI 
226' DAD 
2267 "OY 
22'8 INX 
22" "OY 
2270 
2271 
2272 
2273 POP 
2274 POP 
2275 IE T 

8 
"£"TOP 
L,XTBL+l 
A,C 
UCS+l 
ERROR 
C 
C 
Cd .. 
B.O 
8 
",E 
H 
",0 

8 
H 

AND OFFHJ HL NOY POINTS TO XIBLtl IN TOP PAGE OF RAft 
A I- LOGICAL DEVICE CATEGORY 

INVALID SELECTION CODE 
J DOUBLE INDEX 
J TRIPLE INDEX 

I COftPUTE PROPER INDEX INTO XTSL 
STORE BRANCH OPERAND IN INSTRUCTION 

STORE THE USER-DEfINED 110 ENTRY ROUTINE 
ADDRESS IN THE PROPER PLACE IN KTBl, 
SO IT LOOKS LIKE: 
J"P (USER-DEFINED ADDRESS) 

RESTORE B .. C 
RESTORE H .. L 

227' J J $ J J J 1 ; ~ ; , : J J' J : S J: ; J : S S J J ; ; I J ; : J J J J J : I J J J J' , J J ; J I ; : J J , ; : ; J ; J i ; J J; J J J J; ; J J ; ; ; J J 
2277 
2278 
227' 
2280 
2281 
2282 J 
2283 

'UI' - EXTERNALLY REFERENCED ROUTINE 
PROCESS: INPUT A CHARACTER FRO" THE UPP 
INPUT; B CONTAINS nS8 OF PRO" ADDRESS 

C CONTAINS LSB OF PRO" ADDRESS 
OUTPUT: DATA IN A-REG 
"OOIFIED:A,FLAGS 
STACK USACEI , 8YTES 

2284 J J J J J J ; : J: : J J J I ; J ~ J J J J J J' : ; J ; S J J : : : J J : : J : J J J I J J J : ; J J J J J J J J ; J ; i : ; J ; ; J ; ; J ; J ; ; ; ; ; j; 
22B5 UII 
228' 
2287 
2288 
228' 
2290 
22'1 
2292 
22'3 
229. 
2295 
2296 
2297 
22'8 
22" 

PUSH 
"VI 

CALL 

POP 
PUSH 
"Oy 
CALL 
POP 
CALL 
RET 

8 
B,RPPC 

PIOOR3 

8 
8 
C.8 
PIODR4 
B 
PI0DR2 

IT 15 ASSUMED THE 'UPPS' ROUTINE HAS BEEN 
CALLED AND THAT THE UPP UNIT IS READY 
SAVE 8,e 

J LOAD THE RERD PRO" CO""AND 
C CONTAINS PRO" LOW ADDRESS 
OUTPUT READ PRO" CO""AHD 

I OUTPUT PROM LOW ADDRESS 
RESTORE 8,C: B CONTAINS PRO" HIGH ADDRESS 

J SAVE 8,C 
C CONTAINS PRO" HIGH ADDRESS 
OUTPUT PROI HIGH ADDRESS 
RESTORE 8,C 
INPUT PRO" DATA 
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LOC OB" 

F08E C5 
F08F 0616 
FDC1 4B 
FOC2 COCEFF 

FOC' 4A 
FOC6 CDD1FF 
FOC' Cl 

FoeA CDD.FF 
FOCO C9 

FDC£ C5 
FOCF 0618 
FODI CDB5FF 
FOD4 F5 
F005 CDBBFF 
FDI>8 Fl 
FOD' Cl 
FDDA C' 

FDDI C5 

SEQ SOURCE STATEIIENT 

2300 I J S ; J J J ; J J I J ; J J I ; J I' I J J J J J ; J ; II ; J ; J ; J ; ; J J ; J J J ; ; ; ; J J J ; ; ; ; ; ; i J ; ; ; ; J ; i ; ; J " ; ; J , J ; ; , 
2301 J 'UO' - EXTERNALLV REFEREMCED ROUTINE 
2302 J PROCESS: OUTPUT A CHARACTER TO THE UPP 
2303 INPUT: C COMTAIIS THE CMARACTER TO BE VRITTEN IMTO THE PRO" 
2304 J 0 COMTAINS THE IIS8 OF THE PRO" ADDRESS 
2305 E COHTAINS THE LS8 OF THE PRO" ADDRESS 
230' OUTPUT: 
2307 J "ODIFIEDIA,FLA'S 
2308 ; STACK USA"I 8 BYTES 
2309 II:; J I J : ; J ,; S ; I J ; J ; J ; ; , J J I; ; J: :; J ;, J; ; ; J I J J " J; ; ;; ;; J J; J J ; ;; :; ; ;; J; J ;; J J ; J I I J ; ; I 
2310 UO: 
2311 
2312 
231 J 
2314 
2315 
231 , 
2317 
2318 
231 9 
2320 
2321 
2322 
2323 

PUSH 
"VI 
"OY 
CALL 

"0' CALL 
POP 

CALL 
RET 

8 
8.",PC 
C.E 
PIODR3 

t,D 
PIODR4 

• 
'IODR4 

; IT IS AISUIED THE 'UPPS' ROUTINE HAS BEEN 
CALLED AHD THAT THE UPP UNIT IS READY 

; SAVE a,c 
LOAD .,RITE PRON CO""AHD 
LOAD PRO" LOI ADDRESS 
OUTPUT YRITE 'ROM CORRANO 
OUTPUT PROI LOY ADDRESS 

J LOAD PRO" HI'" ADDRESS 
J OUTPUT PROII HIGH ADDRESS 

RESTORE 8,Cs C CONTAINS THE DATA TO BE 
IRITTEM TO THE PROft 

OUTPUT DATA TO PRO" 

2324 ; J; ;:;; ; J; I; ; ;;; I J J I J; : J I;; I ;;;; J J I;; ; J II; ; ; II J ; ; II; ; J f;; ; J;;; ; ;; ;; J J; J J J J I ; I; ;; 
2325 'UPPS'· EXTERNALLY REFERENCED ROUTINE 
2326 PROCESS: INPUT TNE U" STATUS BYTE 
2327 INPUT: 
2328 OUTPUT: A-REe CONTAINS TNE UPP STATUS BVTE 
2329 J MODIFIEDI 
2330 I STACK USAGEI • IVTES 
2331 ; J ; ; : I J ; ; ; ; ; I II I ; I : ; J ; J : ; J ; ; ; J ; ; J : : ; ; J J I ; J J J J ; ; ; ; : ; I ; ; ; ; ; ; ; ; J ; ; ; J ; : ; ; J I J ; J J J; ; ; ; 
2332 up,s: 
2333 
2334 
2335 
233' 
2337 
2338 
233' 
2340 

PUSH 
NY I 
CALL 
PUSH 
CALL 
POP 
POP 
RET 

8 
',RPSTC 
PIODR1 
PS., 
PI ODR2 
PSY 
8 

J SAVE Be 
J 8 CONTAINS STATUS COliftAND 
I eET UP, STATUS BVTE 

SAVE IT ON THE STRCk 
eET PIO DEVICE STATUS 8YTE AND 
A HOW CONTAINS UPP STATUS BYTE 
RESTOIE BC 

ICNORE IT 

2341 , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2342 ;. • 
2343;' END OF 110 suaROUTINES, BEGINNING OF MONITOR SUBROUTINES • 
2344 J' • 2345 
2346 
2347 
234. 
2349 
2350 

J •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
J,-,-,-,-,-,-,-,-,-,-,-.-,-,-,-,-,-,-,-,-,-,.,-,-,-,-,-.-.-.-.-.-.-.-.-.-.-._._. 
J 'BVTE' - ENTERED VIA CALL FRO" 'R' COI"ANO 

PROCESS: READ TVO 8-BIT ASCII CHARACTERS, DECODE IHTO ONE 8-BIT 8IMARY lORD 
INPUT: D COMTAINS RUNNI"' CHECKSUR 
OUTPUT: DECODED BVTE IN A-REG. RUNNINe CHECKSU" IN D-REG, ZERO BIT SET OR RESET 

2351 NODIFIEDI A,F,e,D 
2352 J STACK USAGE: 
2353 BVTE: 
2354 PUSH B SAVE 8,C 
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lOC OIJ 

FDDC CDS.FF 
FDDF CD9.FE 
FOE2 07 
FOE3 07 
FOE4 07 
FDE5 07 
FDE6 4F 
FDE7 CD5.FF 
FDEA CD9.FE 
FDE~ 81 
FOEE 4F 
FDEF 82 
FDFO 57 
FI)Fl 79 
FI)F2 Cl 
FI)F3 C9 

FDF4 E'OF 
FDF' C,'O 
FI)F8 27 
FDF9 CE40 
FI>F8 27 
FDFe 4F 
FDFO C9 

FI>F£ CDDEFC 
FEOI DO 
FE02 CDDEFC 
FE05 OA 
FED' C, 

FE07 7C 

SEg 

2355 CAll 
2356 CAll 
2357 RlC 
U58 RlC 
23~" RlC 
2360 RlC 

Rue 
NlIBlE 

2361 "DY C,A 
2362 CAll RIK 
2363 CAll NI8BlE 
2364 ORA C 
2365 "oy C,A 
236' AOD D 
2367 "OV D,A 
236. ROY A,C 
236' POP B 

READ ONE ASCII CHAR FRO" TAPE, PUT IN A-REI: 
CONYERT 8-81T ASCII TO 4-81T HEICADECIIiAL YALUE 
SHIFT FOUR PLACES TO THE LEFT 

NOVE HEX CHAR TO 4 "58 OF A-RE' 
STORE TE"PORARILV IN C 
IIET ANOTHER ASCII CHAR FRO" READER 
CONYERT TO 4 BIT HEX; NOW lS8 OF A-REC 
ASSE"BLE IT ALL TOGETHER 
STORE IT TENPORARIlV IN C 
UPDATE CHECKSUft (ZERO 8IT IS SET/RESET) 
D CONTAINS UPDATED CHECKSU" 
LOAD THE CONVERTED YORD 

2370 RET RETURN 
2311 ;1111111111111111111111111111111111111111111111111111111111111111111111111111 
2372 J 'CONY' - ENTEREO VIA CALLS FROR 'OBYTE','NXD','PBYTE' ROUTINES 
2373 J PROCESS: CONYERT 4 81T HEX YAlUE TO ASCII CHARACTER 
2374 INPUT: 0.1,2,3,4,5,',1,8,',A,8,C,D,E, OR F IN HEX 1M A-REG 
2375 OUTPUT: 30N, ...• 39H,4IH, ... ,46H IN C-REI: 
2376 J NODIFIEDI A, flAGS, C 
2377 STACK USAI:EI 
2378 J 
2379 CDNY: 
2380 ANI 
2381 ADI 
2382 DAA 
2383 AC I 
2384 DAA 

OFH 
'OH 

40H 

ONLY 4 LSI ARE SICNIFICAHT. SO NASK 4 "S8 
SET UP A-REe SO THAT A-F CAUSE CARRV 

ADD IN CARRY AND ADJUST UPPER NIB8LE 

2385 MOY C,A STORE CONVERTED RESULT IN C-REC 
2386 RET J RETURN 
2387 JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111 
2388 'CRlF' - ENTERED VIA CALLS FRO" 'II','H','I','R','II','IC' CORNANDS AHD 
238' 'START' ROUTINE 
23'0 J 'ROCESSI TYPE CARRIAGE RETURN AND LINE FEED ON LOCAL CONSOLE 
2391 INPUT: 
23'2 J OUTPUT I 
23'3 IIODIFIEDI 
23'. J STACI USA'E: 
23" CILFI 
23" CALL 
23'7 08 
23" CALL 
23" 08 
2400 RET 

COIC 
CR 
tOIiC 
LF 

J OUTPUT (CR) ON COISOLE 

J OUTPUT (LF) DN COMSOLE 

2401 "11'1'11'11111"111111'1'111111111111111111'1111111111111I111111111111111111 
2402, 'DADI' - EHTEIED YIA CALL FIOII 'D' CO""AIID 
2403 'ROCESSI 'IIIIT COIITENTS OF NL IN HEX F.IIAT ON LIST DEYICE 
2404 INPUTI NL COItTAINS (LOI ADDIESS) Of 'D' COIIAND 
2405 OUTPUTI 
2406 10DIFIEDI A 
2407 , BTAce UIAeEI 
2408 ••• '1 
240' liD' , PRINT III. OF LOV ADDRESS 
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LOC 08J 

FE08 COOCFE 
FE OB 70 

FEOC F5 
FEOO OF 
FE OE OF 
FE OF OF 
FE 10 OF 
FEll COF4FD 
FE14 CD14FD 
FEl? Fl 
FEll CDF4FD 
FEU C314FD 

FElE OE70 

FE 20 OD 
FE21 C220FE 
FE 24 C9 

FE2' 23 
FEU 5E 
FE27 3A0500 
FE2A 57 

FE28 23 
FE2C 46 
FE20 23 
FEU 1A 

SEQ SOURCE STATE"EHT 

2410 CALL DBYTE 
2411 "OY AIL J PRINT LSB OF LOY ADDRESS 
2412 ; ••••••• J", DBYlE 
2413 :11111111111111111111111111111111111111111111111111111IIIIIIIIIIIIIIIIIIIIJ~I 
2414 'DBYTE' - ENTERED YIA CALLS FROM '0' CO""AMD AND 'DAOR' ROUTINE 
2415 EHTERED YIA FALL-THRU FRO" 'DADR' ROUTINE 
2416 PROCESS: LIST A BYTE ON THE LIST DEYICE AS TVO ASCII CHARACTERS 
2417 INPUT: A CONTAINS THE BYTE TO BE LISTED 
2418 OUTPUT: 
2419 MODIFIED: 
2420 STAC« USAGE: 
2421 OaVTE: 
2422 PUSN 
2423 RRC 
2424 RRC 
2425 RRC 

PSY SAVE A COpy OF A-REG 

2426 RRC WAHT TO LOOK OHLY AT BITS 4-7 OF A-REG 
2427 CALL CONY CONVERT 4 IS8 OF ORIGINAL A-REG TO 1 ASCII CHAR 
2428 CALL LO" OUTPUT ON lIST DEVICE 
242' POP PSI ~ET~IEVE ORI'INAL VALUE 
2430 CALL COHV CONVERT 4 LSB OF ORIGINAL A-REG TO 1 ASCII CHAR 
2431 J"P LOM OUTPUT DN lIST DEVICE 
2432 :lllllllllltllllllllllllllllllllllllllllllllllllllllll11111111111111111111111111 
2433 ; 'DELAY' - ENTERED VIA CALL FROI 'RI' ROUTINE 
2434 PROCESS: 1.0 U. DElAY 
2435 INPUT: DMEftS 
2436 OUTPUT: RDUTINE IDLES FOR 1.0 ftS. 
2437 ftOOIFIEP: C, FLAGS 
2438 STACK USAGE: 2 BYTES 
2439 DELAY: 
2440 lOAD 1 "S.COHSTAHT (USE 38H IH ICE ENVIRON"ENT) 
2441 DlVl: 
2442 DCR C I)EC~E"ENT COUHTER 
2443 
2444 
24.5 
2446 
2447 
2448 
244' 
24~O 

2451 
2452 
2453 
24'4 
2455 
24'6 
2457 
2458 
24" 
2460 
24U 
2462 
2463 
2464 

JNZ DlYl ~U"P IF NOT EXPIRED 
RET RETURN 

;lllllllllltllllllllllllllllllllllllllllllllllllllllll11111111111111111111111 
'DREG' - ENTERED VIA CALL FRDN 'X' CO""AND 
PROCESS: DISPLAY THE CONTENTS OF A USER REGISTER 
INPUT: HL POINTS TO CHARACTER IN ACTBl OF 'X' CO"NAN!) 
DUTPUT: HL POINTS TO NEKT CHARACTER IN ACTIl, 

DE CONTAINS ADDRESS Of REGISTER lOCATION 
B CONTAINS REGISTER PRECISION 

"DDIFIED: 
STAe« USAGE: 

DREG.: 
INK H HL POINTS TO lOCATION ENTRV IN ACTBL OF 'X' 
"OV E.ft INCREIENT HL TO POINT ~T DISPLACE"ENT 
LDA "E"TOP+l 
"OY I),A o := "S8 OF ADDRESS OF TOP PAGE OF "E"ORV 

OE POINTS TO THAT PART OF THE EXIT TE"PLATE 
CONTAINING SAYED REGISTER VALUES 

INX H Hl POtNTS TO PRECISIOH IN ACTBL 
"OY 8,ft PRECISION, 0-8 8ITS. 1-16 8ITS 
INX H POIHT AT NEXT REGISTER IDENTIFIER 
LOU I) 8/16 BIT DISPLAY AND "ODIFICATIOM 

COft"AND 
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LOC 08J 

FE2F CDS8FE 
FE 12 05 
FEl3 ~8 

FE14 18 
FEl5 lA 
FEli C35BFE 

FE39 CD74FE 
FElC £3 

FE 3~ E5 
1= E l£ OD 
FElF D246FE 
FE42 C247F8 
FE45 C9 

FEH C239FE 
FE., C347F8 

FE oft 23 
FE 4D 7C 
FEU 85 

FE4F 37 
FESO C8 
FE51 78 
FE 52 95 
FE53 7A 
FE54 3C 
fE~5 C, 

FE 56 7C 
FE'? CD5BFE 

SEQ 

2465 
246' 
2467 
2468 
2469 
2470 
2471 
2472 
2473 
2474 
2475 
2476 
2477 
2478 
2479 
2480 
2481 
2482 
2483 
2484 
2485 
2486 
2487 
2488 
2489 
24'0 
2491 
24'2 
24'3 
2494 

24'5 
24'() 
24'7 
24 98 
24" 
2500 
2501 
2502 
2503 
2504 
2505 
2506 
2507 
2508 
250' 
2510 
2511 
2512 
2513 
2514 
2515 
2516 
2517 
2518 
251' 

SOURCE STATE"ENT 

CAll 
DCR 
R" 

LBYTE 
8 

Del( 0 
LDAK D 

"SB OF 16 81T REG. ALL OF 8 BtT REG 
TEST PRECISION 
B 8IT DISPLAY, RETURN 

J"P LBVTE LSB OF 16 BIT REG 
;11111111111111111111111111111111/11111111111111111111111111111I1111111111111111 

'EXPR' - ENTERED VIR CALLS FRO" 'O','E','F','H','"','R','W' CO""ANDS 
PROCESS: EYALUATE EXPRESSION ·(EKPR),(EKPR),(EXPR)· 
INPUT: C-REC CONTAINS THE HU"BER OF PARA"ETERS REQUIREO (1,2, OR 3'
OUTPUT: STACK CONTAINS THE PARA"ETERS IN REVERSE ORDER 
"ODIFIED: F,e,H,L.SP 
STACr. USAGE: 

EXPR: 
CA LL PARA" 
XTHL 

PUSH H 
DCR C 
JNC EKO 
JHZ ERROR 
RET 

EXO: 

GET A HEXADECI"AL PARA"ETER, RETURNED IN Hl 
PUT THE PARA"ETER IN THE STACK; HL NOW 

CONTRINS RETURN ADDRESS OF CAll TO 'EXPR' 
PUT RETURM ADDRESS ON TOP OF STACK 
DECRE"EHT PARA"ETER COUNT; CARRY BIT UNAFFECTED 
JUftP IF CO""A EHTERED (PARA" CALLS PCHK) 
INCORRECT PARA" COUNT 

JNZ EXPR ; CET ANOTHER PARA"ETER 
J"P ERROR i NOT TER"IMATED WITH CR 

illlllil/IIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111111I1I1111I11111111111 
'HlLO' - ENTERE~ VIA CALLS FRO" '0' ,'F', 'n','w' CO"nAHDS 
PROCESS: CO"PARE HL WITH DE 
INPUT: ADDRESS VALUES IN Hl AND DE 
OUTPUT: IF HL (= ~E THEN CARRY Oi 

IF Hl ) DE THEN CARRY = 1 
"ODIFIED: HLA,F 
STACK USAGE: 

HIL 0: 
IN)( 
1101/ 
ORA 

STC 
RZ 

H 
ILH 
l 

110., A,E 
SUB L 
110 II A I I) 

INCRE"EHT HL ADDRESS 
TEST FOR HL = 0 
ZERO BIT SET IF H=L=OO, I.E. HL "U5T 

HAVE BEEN FFFFH 
CARRY := 1 

DE - Ht. SETIRESET CARRY 
(lS8 OF HIGH ADDR) - ("58 OF LOW ADDR) 

seB H ("S8 OF HIGH ADOR) - ("58 OF LOW AODR) 
RET RETURN 

lllllllllllllllllllllllllllllllllllllllllllllllllllill11I111111I1111111111111 
'LADR' - ENTERED VIA CALLS FRO" 'H' CO""AND AHD 'RESTART' ROUTINE 
PROCESS: PRINT CONTENTS OF HL IN HEX ON LOCAL CONSOLE DEVICE 
INPUT: HL CONTAINS THE HEX YALUE TO BE OUTPUT( 16 BITS) 
OUTPUT: 
"ODIFIED: H,LA 
STACK USAGE: 

LADR: 
A, H 
lBYT E PRINT 8 "S8 OF HEX VALUE ON CONSOLE 
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LOC OBJ 

FE5A 70 

FE58 F5 
FE 5C OF 
FE 50 OF 
FE5E OF 
FE 5F OF 
FE60 C064FE 
FEr,3 ~1 

FE64 CI)F4FD 
FE6? C395FC 

FEU OEOD 
r.'E&C CDl4FD 
t"E~F OEOA 
~t:i'1 C314FO 

FE?4 CDC5FE 
FE;? CA47F8 

SEQ 

"OY A,L ; ••••••• J", llVTE ; 'RINT • LSI OF HEX V~LUE ON CONSOLE 
2520 
2521 
2522 
2523 
2524 J 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
25.9 
nso 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
256. 
2S65 
256' 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 

JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111111111111111 
'LivrE' - ENTERED VIA CALLS FRO" 'S' COMMAND AND 'OREG','LAOR' ROUTINES 

ENTERED VIA JU"P FRO" 'DREG' ROUTINE . 
ENTERED VIA FALL-THRU FRO" 'LADR' ROUTINE 

PROCESS: LIST A IVTE AS TYO ASCII CHARACTERS 
INPUT: A-REG CONTAINS THE 8 BITS TO BE CONYERTED TO ASCII 
OUTPUT: 
MODIFIED: A,F 
STACK USA'£: , BYTES 

LBYTE: 
PUSH 
RRC 
RRC 
RRC 

PSY SAVE A-REG 

RRC LOOK ONLY AT 4 "58 OF THE BVTE YALUE 
CALL HXD CONYERT IT TO ONE ASCII CHAR AND OUTPUT IT 
POP PSY RETRIEVE ORIGINAL YALUE 

; ••••••• J"P "XI) CONVERT. LSB OF BYTE TO ASCII AND OUTPUT IT 
;11111111111111111111111111111111111111111111111111111111111111111111111111111 

'HKD' - ENTERED VIA CAll FRO" 'LIYTE' ROUTINE 
ENTERED VIA FALL-T"RU FRO" 'llYTE' ROUTINE 

PROCESSI CONYERT 4 LSB 1M A-REG INTO ONE ASCII tNAR IN A-REG, PRINT IT 
ON LOCAL CONSOLE DEYICE 

INPUT: NIBBLE TO BE CONYERTED IS IN BITS 0-3 OF A-REG 
OUTPUT: 
MODIFIED: A-REG 
STACK USAGE: 

HKD: 
CALL CONY ; CONYERT • 8ITS TO ONE 8-BIT ASCII CHAR 
J"' CON ; OUTPUT OM LOCAL, CONSOLE 

;11111111111111111111111111111111111111111111111111111111111111111111111111111 
'LCRLF' - ENTERED VIA CALL FRO" 'D' CO""ANO 
PROCESS: PRINT (CR),(LF) ON LIST DEYICE 
INPUT: 
OUTPUT: 
"ODIFIEI): C 
STACK USAGE: 4 BYTEl 

LCRLF: 
"VI C,CR 
CALL lO" 
"VI C.LF 

; OUTPUT (CI) TO LIST DEVICE 

J"P LON ; OUTPUT (IF) TO LIST DEYICE 
;1111111111111111111111111111111111111111111111111111111111111111111111111111111 

• PA RA"' - EN T ERE D VIAe At L S FRO" ' C' , , s ' CO"" A H D S A H D ' E)( P R ' R 0 U Tl HE 
'PAD' - ENTERED YIA CALLS FRON 'G','S','X' CO""ANOS . 
PROCESS: COLLECT A HEXADECI"AL PARANETER 
INPUT: 
OUTPUT: HEXADECI"Al PARAMETER IN Hl 
"ODIFIEDI A,F,I,H,L 
SUCK USAGE: 

PARA" : 
CALL 
JZ 

PCHt: 
ERROR 

GET FIRST CHARACTER 
DISALLOW HULL PARR"ETERS 



rSIS-II 8080/8085 "ACRO ABSEtBLER, '2.0 "ODULE PAGE 4' 
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lOC OBJ 

F£7A 210000 

FE 70 47 
F£7E CI)98FE 

FESt DA'OFE 
FE 84 29 
FE 85 2' 
FE 86 29 
FES7 29 
FE88 &5 
FE S' 6r 
FeSR CDl.l FF 
FEaD C37~FE 

FE '0 78 
FE'1 CDC8FE 
FE'. C247F8 
FE'? C' 

FEU D630 
FE '" 08 
FE'B C6E' 
FE'O D8 
FEn C6D6 
FEAO F2A6FE 
FUl3 C607 
FE P.S 08 

FEA6 C6DA 
HAS B7 
FEA' C9 

FE AA 7C 
FEA8 CDAFFE 
FE AE 71) 

SED 

257:5 
2576 
2577 
2578 
2579 
2S80 
2581 
2582 
2583 
2584 
2585 
2586 
2587 
2588 
2589 
25'0 
25,1 
25'2 
25'3 
25'4 
25'5 

2'" 2597 
25'8 
25', 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2607 
2608 
2'0, 
2610 
2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
26., 
2620 
2621 
2622 
2623 
2624 
2625 
2626 
2627 
262B 
2629 

PAD: 

PAl: 

PA2: 

SOURCE STATEMENT 

LXI 

JC 
DAD 
DtaD 
Dill> 
DAD 
ORA 
"OV 
CAll 
J"P 

"oy 
CAll 
JHZ 
RET 

B,A 
HIBBLE 

PA2 
H 
H 
H 
H 
L 
LA 
T I 
PAl 

.LB 
P2C 
ERROR 

IHTIALIZE NL := 0000 

SAVE CHAR IN CASE IT'S A DELI"ITER 
CONVERT THE ASCII CHARACTER TO HEXl "UST BE 

O-',R-fi IF Hor ThE CARRY BIT IS SET 
HOT LEGAL CHAR, TREAT AS OELI"ITER 
*2 
*4 
*8 
*16 --- SHIFT THE OLD HEX V~lUES 4 PLACES TO LEfT 
pur NEW HEX w~L~E IN 4 L~B OF l-REC 

GET SUBSEQUEHT CHARACTERS 
DECODE NEXT CHARACTER 

A := 8 := DELI"ITER CHARACTER 
IS IT A YALID DELI"ITER? 
JUftP TO ERROR l~ IT ISN'T 

JIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIII/IIIIIII!!II!!11//lllilllllll 
'NIB8LE' - ENTERED VIA CALLS fRO" 'BYTE','PUA"','PAO' ROUTINES 
PROCESS: ~ECOOE 8-BIT ASCII CHAR IN A-REG INTO 4-81T HEX DIGIT IN A-REC, 

FILTER OUT RLL CHARACTERS HOT IN THE ASCII CODING SEQUENCE 
O,1,2.3.4,$,£,7,8,',A.B.C,O,E,F. 

INPUT: 8-8IT ASCII CHAR IN A-REC 
OUTPUT: YALID HEX EQUIVALEHT IN A-REC AND CARRY = O. OTHERWISE 

CARBACE IN A-REC AND CARRY = 1 (INDICATING ILLECAL CHARACTER) 
"ODIfIED: A, FlACS 
STACK USAGE: 2 aVTES 

"IBBLE: 

HID: 

SUI 
RC 
ADl 
Re 
ADI 
JP 
ADI 
RC 

ADI 
ORA 
RET 

, O' 

, 0' - , C' 

£ 
NIO 
7 

10 
A 

IF THE ASCII CHAR IS BETWEEH 00 AND 2Ffl, 
THEN RETURN WITH CARRY = 1 

IF THE ASCII CHAR IS GREATER THAN 46H, 
THEN RETURN WITH CARRY = 1 

ORIGINAL ASCII CHAR WAS BETWEEN 30H AHD .," INCL. 
JUMP IF IT WAS 41H THRU 4'H (I. E. A-F) 
ORIGINAL ASCII CHAR WAS BETWEEN 30H AND 40N INCL. 
RETURN 11TH CARRY = 1 IF ASCII CHAR WAS 

BETWEEH 3AH AHO 40H INCLUSIYE 
VALID VALUE: 30H-3~H,41H-4'H 
A-REG NOW CONTAINS HEX EQUIY.(O-',A-F) 
CLEAR ERROR FLRG (I.E. RESET CARRY BIT> 
RETURN 11TH YALIO VALUE 

:11111111111111111111111111111111111111111111111111111111//111111111111 
'PADI' - ENTERED ilIA CALLS FRO" 'E', 'W' CO""AHDS 

J PROCESS: PUNCH CONTENTS OF HL IN HEX OK PUNCH DEYICE 
INPUT: HL CONTAINS I-BIT LOAD ADDRESS 
OUTPUT: 
NODIFIED: A 
STACK USA~E: .. BYTES 

PRDR: 
A,H 
PBYTE 
A,L 

A :~ "58 OF LOAD ADDRESS 
E"IT FRAMES 3 , 4 
A := lSB OF LOAD ADDRESS 
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1.0C oeJ 

FEAF 5F 
F'£80 OF 
fEBI Of 
FES2 OF 
~EB3 OF 
FEB4 CDF4FI) 
FEB7 CDE,rc 
FEBA 7S 
FEU CDF.r:~ 

FEBE CDEHC 
FEel 7B 
FEC2 82 
FEC3 57 
He4 e, 

FEes C061FF 

FEes r:E20 
FECA C8 
FEes FEU 
FEeD ~8 

HC£ fEOI) 
FEDO 37 
FEDl C8 
~E1>2 3F 
FED] C9 

SEQ 

2630 
2631 
2632 
2633 
2634 
2635 
2r~3' 
2637 
2638 
2'39 
2640 
2641 
U4Z 
2643 
2644 
2645 
2646 
2647 
2643 
2649 
2650 
2651 
2652 
2653 
2654 
2655 
2656 
2657 
2658 
2659 
2660 
2661 
2'{.~ 

26'3 
2664 
2665 
2H,6 
2667 
2(, (, 8 
2669 
2670 
2671 
2672 
2673 
2674 
2675 
2676 
2677 
2678 
2679 
2680 
2681 
2682 
2'83 
2684 

SOURCE ST"TEMENT 

; ••••••• J", PBYTE· ; E"IT FRA"ES 5 , (, 
JIIIIIII/IIIIIIIIIIIIllllllllllllllllllIIIIIIIIIIIIIII11111I1111111111111 

'PBYTE' - EHTEREO VIA CALLS flO" 'E'. I tI' COR"ANI)S AND ' PA~R' ROUrINE 
ENTERED VIA FALl-THRU FRO" ',ADR' ROUTINE 

PROCESS: PUNCH A BYTE AS 2 aSCII CHARACTERS 
INPUT: A-REG CONTAINS 8YTE TO 8E CONVERTED, I) CONTAINS RUNNING CHECKSUM 
OUTPUT: 0 CONTAINS UPDATED CNECKSU" 
MODIFIED: A,F.O,E 
STACK USAGE: 

P8VTE: 
"OY 
RRC 
RRC 
RRC 
RRC 
CAll 
CALL 
!'1O V 
CAll 
CALL 
"OY 
ADD 
1'I0Y 
RET 

CONV 
PO 
A.E 
COMY 
PO 
fL E 
I) 

D. A 

SAVE BYTE TO BE CONYERTED IN [-REG 

LOOK ONLY AT 4 "58 OF THE BYTE 
CONVERT IT TO 1 ASCII CHARACTER 
PUNCH IT 
NOU LOOK ONLY AT 4 LSB OF BYTE 
CONVERT IT TO ONE ASCII CHAR 
PUNCH IT 

UPDATE THE RUNNING CHECKSUM 
STORE· IT BaCK IN THE I)-REG 
RETURN 

1111111/11111/11111111111111111/111111/1111111111111111111111111111/11111111111 
··peRK' - ENTERE» VIA CALLS FRO" 'G'.'S','X· CO"",,"05 AND 'PARAR·· ROUTINE 
'P2C' - ENTERED VIA CALLS FRO" 'PARA"' ,'PAO' ROUTINES .. 
PROCESS: TEST FOR NULL INPUT PARA"ETER (lOOK FOR SPAC[,CO""A,OR (CR» 
INPUT: 
OUTPUT: CHARACTER IN A-REG 

IF SPACE OR CO""A. 
IF (CR), 
If NONE OF ABOVE. 

"ODIFIE~: A. FLAGS 
STACK USAGE: 4 BYTES 

PCHK£ 
CAll TI 

CPt 

THEN ZERO. 1 AND CARRY 11 0 
THEN ZERO • 1 AND CARRY .. 1 
THEN ZERO • 0 AND CARRY .. 0 

GET 1\ CHARACTER 

RZ IF SPACE. THEN ZERO. 1 .. CARRY • 0 
CPI 
RZ IF CO""A. THEN ZERO .. 1 .. CARRY = 0 
CP I Cit 
STt 
RZ ; IF (CR>, THEM ZERO. 1 , CARRY 11 1 
C"C 
RET ; IF NOHE OF THE THREE. THEN ZERD=CARRY.O 

111111111111111111111111111111111111111111111111111111111/111111111111111111111 
I 'RESTART' - ENTERED YIA ,IU"P FRO" LOCATION 0 I 
I PROCESS: BREAKPOINT/INTERRUPT/RESTART PROCESSING I 
I INPUT: I 
( OUTPUT: I 
I "ODIFIED: I 
I El(PlAHATION: I 
I THIS ROUTINE IS EHTERED VIA A RESTART 0 (1ST 0) INSTRUCTION. THE I 
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LOC OBJ 

FEI>4 F3 

FED5 E5 
FED' 05 
FEI)7 C5 
FEI>8 FS 
FE D9 I) 1 
FEDA E5 

FEDB 2A0400 
FEDE 2ECC 

FEEO iE 
FEEl 08Ft 

FEE3 £7 
FEE4 E3 

FEES D5 
FEE' 3EF£ 
FEEl D3FC 
HEft 2A0400 
I=EED 2EI>2 
FE Ef E8 
FEFO 210COO 
FEF3 3' 

SEa SOURCE STATE"ENT 

26'S JI INSTRUCTION IS ENCOUNTERED EITHER IN THE USER PROGRA" (AS A BREAKPOINT) I 
2'86 :1 OR IS INPUT VIA A LOCAL CONSOLE (MTERRUPT <I.E. USER "AS ACTIvaTED THE I 
2687 JI INTERRUPT ° SIITCH). THIS ROUTINE SAVES THE STATE OF THE CALLING I 
26.8 ;1 PROCESS AND TURNS CONTROL OVER TO THE 10NITOR. THIS IS DONE 1M THE I 
2'" ;1 FOLlOWI"~ "AHNER: 1 
2"0;1 1. THE USER ENVIROHIEHT IS SAYED BY PUSHING THE REGISTERS ON TOP 1 
2"1 ;1 OF THE USER'S DIN WORK STACK. 1 
2"2 JI 2. PROGRA" THE 825' WITH THE "ONITOR'S OYN INTERRUPT IASK REGISTER. I 
2'93;1 3. THE 10NITOR'S EXIT TEIPLATE IS FOUND AHD THE RE~lSTER VALUES 1 
2"4' ;1 REPRESEHTING THE USER'S STATE ARE POPPED OFF THE USER VORK STACK I 
269' :1 AND STORED IN THE APPROPRIATE PLACES IN THE EXIT TE"PLATE. 1 
26" JI 4. TEST TO SEE IF THE POINT AT WHICH USER PROGIAI INTERRUPTION I 
26'1 ;1 OCCURRED (VALUE OF PROGRAN COUHTER) COINCIDES VITH A BREAKPOINT I 
26'8 ;/ ADDRESS. 1 
2'" ;1 A. IF IT DOESN'T, THEN RESTART CODE WAS ENTERED VIA A CONSOLE 1 
2700 ;1 INTERRUPT so SEND EOI TO THE 8259. 1 
2701 JI 8. IF IT DOES, THEH PROGRA" THE EKIT COOE TO 1) LOAI) THE CORRECT 1 
27.02 ;1 H AHO l VALUES AHD TO 2> JUIP TO THE ADDRESS INDICATED BY THE PC I 
2703 ;1 (PUSHED OM STACK AT TIlE OF RST 0 INSTRUCTION OR WHEN CONSOLE 1 
2704 ;I INTERRUPT). ALSO, RESTORE THE TRAP VALUES AT THE PROPER I 
2705 II TRAP ADDRESSES. I 
2706 U 5. RETURN CONTROL TO THE RONITOR (BY "UriPIHG TO SURT>. 1 
2707 U I 
2708 :1111111111111111111111111111111111111111111111111111111111111111111111111111111 
2709 RESURT: 
2110 01 
2111 
2112 
2713 
2114 
2115 
211 , 
2117 
2718 
271' 
2120 
2721 
2722 
2123 
2724 
2725 
2126 
2727 
2128 
2729 
2730 
2731 
2732 
2733 
2734 
2735 
2736 
2137 
2138 
2739 

PUSH 
PUSH 
PUSH 
PUSH 
POP 
PUSH 

PUSH 
"VI 
OUT 
LHLD 
"YI 
XCHG 
LXI 
DAD 

H 
o 
B 
~S" 
I) 

H 

"EIT OP 
l,IlOC-l AMD OFFH; 

LN 
SOCPt 

H/A 

o 
A.NOT INTO 
SOCP! 
IEITOP 
L,EXIT AHD OFFH 

H, 12 
SP 

DISABLE IF SOFTWARE TRAP 
SAVE USER'S ENYIROH"ENT 
SAVE H,L 
SAVE D,E 
SAVE 8,C 
SAVE A,FLAes 
TEIPORARILY SAVE PSW 1M D , E 
DUnny PUSH TO RESERVE SPACE IN STACK FOR 

CURRENT INTERRUPT "ASK AND CONFIGURATION 
BYTE 

HL HOU POINTS TO CONFIGURATION BYTE 1M 
EKIT CODE I" TOP PAGE OF RAI 

L NOW CONTAINS THIS CONFICURATION BVTE 
INPUT CURREHT INTERRUPT "ASK REGISTER --

THIS "ASK IS THE USER'S, SO SAVE IT 
H NOW CONTAINS THIS INTERRUPT "ASK 
THE INTERRUPT "ASK AND CONFIGURATION BYTE 

ARE NOW ON TOP OF THE USER STACK 
NOW PUT THE ORIGINAL PSW ON TOP OF THE STACK 
SET "ONITOR'S DEFAULT INTERRUPT "ASK 
OUTPUT NEW NASK 

HL HOU POINTS TO EXIT CODE AT TOP OF RA" 
SO NOW DE POINTS TO EXIT CODE AT TOP OF RAft 
H :. 00, L :. OC (DECIIAL VALUE 12) 
EFFECT OF THIS IS TO CUT BACK THE USER'S 

STACK TO UHAT IT WAS BEFORE ENTERING 
THIS RESTART ROUTINE AND BEFORE TNE PC 
lAS PUSHED ON BY 1ST 0 OR IMTERRUPT. 
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lOC 08.1 

FEF4 0605 

FEf7 28 
FEF.8 72 
FEF' 28 
FEF" 73 
FEFB 01 
FEFC 05 
FEF!) C2F7FE 

FF 00 Cl 

FF 01 08 
FF02 F' 
FFOl 2A0400 
HOi 2E£2 

FF O~ 23 
FFOB C213FF 
FF OE 7E 
FFOF U 
FFtO CA25FF 

Ht3 23 
FF14 23 
~:J:l~ 7£ 

I="FH " 
~ F 17 2.3 
FF 18 C220FF 
FF 18 7E 
f'F 1 C 98 
FFU CA25FF 

H20 3E20 
FF22 l>3F. 

SEQ 

2740 
2741 
2742 
2143 
2144 
2745 
2746 
2147 RITOI 
2748 
2749 
2750 
2751 
2152 
2153 
2754 
2755 
2756 
2757 
21SB 
275' J 
2760 
2761 
2762 
2763 
2764 
2765 
27" 
2167 
2768 
27" 
2770 
2771 
2172 
2773 
2174 
2775 
2776 
2777 
2178 
2779 
2780 
2781 RSTA: 
2782 
2783 
2784 
278' 
2786 
2787 
2788 
278' 
21'0 
27,. 
27'2 RST8: 
27'3 
27'4 

IIYI 

KCNe 

Dex 
"OV 
Del 
"OY 
POP 
OCR 
JM2 

POP 

Dex 
SPNL 
lNLD 
"YI 

INX 
JNZ 
IIOV 
S81 
JZ 

JMX 
INX 

"0' 
SU8 
INK 
JNZ 
NOV 
S88 
lIZ 

"VI 
OUT 

'.1 

8 

8 

IUNTOP 
L,TlOe _ND OFFH 

A.II 
C 

N 
N 
A.I 
e 
H 
RSTI 
A.I 
I 
RSlI 

A.Eor 
SOCPO 

HL CONTAINS THIS 'OLD' STACK ADDRESS. 
COUNT FOR TRANSFER OF "ACHINE STATE 

TO EXIT TE"PLATE STORACE (lOVE THE STACK) 
J NL NOI POIN'S TO EXIT CODE AT TOP OF IA" 

DE NOI POINTS TO USER STACK AS IT lAS 
PRIOI TO RST 0 OR CONSOLE INTERRUPT. 

lOVE THE lACHINE STATE FRO" THE USER'S STACK 
: '0 THE RESERVED AREA 1M THE EXIT TE"PLATE 
; IN TOP PACE OF RAI. 
; .-5 8-4 BK3 1=2 t 8=1 
l------------,--~-----!--------!------!------

;SLOCa"S8(SP)!AlOC=A IILOC-INT!ILOC-.'DLOC-' 
! 

-LSB(SP)!FLOC-FLG! =FLG!ClOC-C!ELOC-E 
lDE-AF !DEaINT.F!DE:BC !DE-DE !DE-Hl 
IB-4 fI-! !8-2 !8-1 !8=0 

; AT THIS POINT, HL POINTS TO THE BASE OF 
'NE KONITOR STACK (TOS) IN TOP PAGE OF 
RA". DE CONTAINS THE H , l VALUES THE 
USER HAD PRIOR TO ENTERINC THE RESTART 
ROUTINE. 

BC - OLD PC (PUSHED ON USER STACK BY 
1ST 0 OR INTERRUPT) 

DECRE.ENT TO POINT AT TRAPPED CODE 
SP NOI POINTS TO TOS (lASE OF "ONITOR STACK) 

HL HOY POINTS TO TlOC IN TOP PAGE OF tAli 
1.£. LS8 OF TRAP 1 ADDRESS 

J TEST IF THIS IS A PROGRA""ED RESTART 8~ A 
LOCAL CONSOLE INTERRUPT BY COIPARINC THE 
PC YALUE UITH TRAP 1 A~DRESS 
A :- LSI OF TRAP' ADDRESS 

NL POINTS TO "58 OF TRAP I ADDRESS 
l PC DID MOT lATCH TRAP I ADDRESS 

A :- .'8 OF TRAP 1 ADDRESS 

PC "ATCHES TRAP 1 --- A PRDeRAIIED RESTART 
REPEAT SAlE STEPS AS ABOVE BUT SEE IF PC 

lATCHES 2ND BREAKPOINT (TRAP 2 ADDRESS) 
HL POINTS TO TRAP I DPCODE VALUE 
HL POINTS TO LSI OF TRAP 2 ADDRESS 
A ,- LSB OF TRAP 2 ADDRESS 

I Nl POINTS TO "S8 OF TRAP 2 ADDRESS 
PC DID MOT IIATCN TRAP 2 A~DRESS 
A :- lSI OF TiAP 2 ADDRESS 

PC "ATCHES TRAP 2 --- A PROGRAlftED RESTART 
NOT A PROGRA""ED RESTART, IUT A 

CONSOLE INTERRUPT SO SEND EOI TO 825' 
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LOC 01 .. 

FF24 OJ 

FF25 2A0400 
FF21 2EDC 
FF2A 73 
FF 28 23 
FF at 72 

FF20 2EEO 
FF 2F 71 
FF30 23 
FF31 70 

FP.32 C5 
FF.l3 CODEFC 
F'-3' 23 
FF17 E1 
FF38 COS6FE 

FFJB 2A0400 
FF.3E 2EEZ 
FF40 1602 

FF 42 4E 
FF4J AF 
FF44 77 
FF45 23 
FF46 4' 
FF47 17 
FF 48 23 
FF49 7' 
FF 4A 80 
FF4B CASOFF 
FF 4E 7E 
FF 4F 02 

FF50 23 
FF51 15 
FF52 C2UFF 
FF55 C355F8 

SEI 

27'S 
27" 
27'7 
27'. 
27" 
ZIOO 
2801 IITl: 
2102 
2803 
2104 
2805 
2106 
2107 
2808 J 
2.09 
2810 
2.811 
2812 
2813 
2814 
2115 
281 , 
fll1 
2818 
281 , 
2120 
2821 J 
2822 
2823 
2824 
2825 
2826 RSTZ: 
2827 
2828 
282' 
2830 
2831 
2832 
2833 
2834 
2835 
2836 
2837 
2838 
2839 
2840 
2841 RST3: 
2842 
2843 
28.4 
2845 

UK 

LNLD 
"YI 
ROY 
INX 
ROY 

8 

IE"TOP 
L.LLoe AND OFFH 
I,E 
It 
I,D 

J ADIUST PC FOR LOCAL CONSOLE RESTART 
I.E. GET READV TO PDINT PC TO 
REBUIPTloN POINT IN CODE IT YAS 
EXECUTING IHEN INTERRUPTED 
.e POINTS TO NEXT INSTR TD IE EXE~UTED 
YHEN CONTROL IS RETURHED TO UIER PIOGIAI 

PRDGIAIIED RESTART AT A 8REAKPoiNT (TRAP) 
ALSO FALLTHRoU~H FRO" CoMSOLE INTERIUPT 

HL NOY POINTS TO LLOC IN EKIT CODE IN TOP OF IAII 
USER'S L VALUE PRIOR TD RESTART IS STORED IN LLOC 

USER'S H VALUE PRIOR TD RESTART IS STOIED IN BLOC 

l,Ploe-l AND OFFH; HL POINTS TO LSB OF JIIP INSTR IN EXIT CODE 
M,C IAYE LSI OF USER'S PC 

PUSN 
CALL 
D8 
POP 
CALL 

"oy 
XRA 
"oy 
INX 
"OY 
NOV 
INK 
ROY 
ORA 
JZ 
"OY 
STAX 

H 
11.8 

l,TLDe AND OFF" 
D,2 

e," 
A 
II dl 
H 
8,11 
II.A 
H 
A,C 
8 
RIT3 
A," 
8 

INK H 
OCR 0 

J SAVE IIS8 OF USER'S PC. EFFECT IS TO LOAD THE 
PROPER ADDRESS INTO THE EXIT TE"PLATE FDR THE 
JUIIP BACK TO THE USER'S PROGRAII. 

; RETRIEYE OLD PC fOR DISPLAY 
; DISPLAY PC 

CLEAR TRAPS 

Hl NOW POINTS TO TlOC I" TOP PAGE OF RAil 
SET COUNT FOR TYO TIAPS 

C :. LSB OF TRAP ADDRESS 

ZERO OUT LSB OF TRAP ADDRESS 

B :. 1158 OF TRAP ADDRESS 
ZERO OUT 1158 OF TRAP ADDRESS 
NL NOU POINTS TO TRAP VALUE 
Bt CONTAINS THE TRAP ADDRESS 
TEST FOR VALID TRAP 
TRAP ADDRESS IS 0, SO NO TRAP TO RESTORE 
GET OPCODE BYTE, I. E. TRAP VALUE 

J PUT IT BACK IN COIRECT PLACE IN USER PROGRAN, 
I.E. REPLACE THE RST 0 INSTR WITH DRI~IMAL 
OPCODE. 

POINT TO TRAP 2 ADDRESS IF 0=2 

JNZ RST2 REPEAT FOR TRAP 2 
JIIP START ENTER IIONITOR (INTERRUPTS STILL DISABLED) 

28.6 
2847 
2848 
28.' 

;1111111111111111111111111111111111111111111111111111111111111111111111111111111 
'RIX' - ENTERED YIA CALLS FROI 'R' COIIIAND AND 'BYTE' ROUTINE 

J PROCESS: GET A CHARACTER FIDII READER, "ASK OFF PARITY BIT 
J INPUT: 
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lOC OBJ 

HS8 CDOfFC 
FF58 1>AHF8 
n5E E67F 
FF.60 C9 

FF61 C5 
FF62 CDBEFB 
FF65 E67F 
FF6? CD76FF 
':F'A FE03 
FF6C CA47F8 
FF iF 4F 
FF'lO CD'FFC 
FF?3 79 
FP74 Cl 
FP';5 C' 

FF76 FEU 
FF78 F8 

FF79 FE?8 
FF7B FO 

FF?C E6C>f 
FF7E C, 

SEQ SOURCE STATElfENT 

2850 OUTPUT: CHARACTER IN ApREG, 81T 7 IS 0 
2851 "ODIFtEO: A,F 
2852 STACK USAGE: 
2853 RIl(: 

CALL 11 eET CHARACTER FROII READER DEVICE 
Je ERROR READER TI"EOUT ERROR 
ANI 7FH NASK OUT THE PARITV 81T 
RET RETURN 

;1111111111111111111111111111111111111111111111111111111111111111111111111/11111 
'TI' - ENTERED VIA CAllS FRO" 'A','M','8' CO""AHDS AND 'START','PAIA"' 

2854 
2855 
28S6 
2857 
2858 
2859 
2860 
2861 
2862 
2863 
2964 : 
2865 
2866 
2867 
2868 
286' 
2870 
2871 
2872 
2873 
2874 
2875 
2876-
2877 
2878 
2879 
2890 
2881 
2882 
2883 
2884 
2885 
28.6 
2887 
2888 
288' 
28'0 
21U 
28'2 
28'3 
28'4 
28" 
28" 
28'7 
2898 
28" 

• PAO', 'PCMK' ROUTINES 
ENTERED VIA JU"P FRO" 'BREAK' 

PROCESS: INPUT FRO" LOCAL CONSOLE, ECNO, RETURN IN A-REG 
INPUTI 
OUTPUTI CHARACTER IN A-REG 
NODIFIED: A,F 
STACK USAGE: 

T I : 
PUSH 8 
CA LL C I 
AN 1 7 F H 
CALL uc 
CPt ETX 
JZ ERROR 
"oy C,A 
CALL CD 
"Oy A,C 

SAYE STATE OF B- , C~RECS 
GET A CHARACTER FlO" THE CONSOLE 
"ASK OFF PARITY BIT 
CONVERT TO UPPER CASE 
TEST FOR IREAK 
ABORT COIMAND 
"DYE INPUT CHARACTER TO C-REG 
ECHO IT 

POP 8 RESTORE STATE OF 8 , C 
RET RETURN 

;111/11111111111111111111111111111111111111111111111111111/11111111111111111111 
'UC' - ENTERED VIA CALL FROI 'TI' ROUTINE 
PROCESS: CONVERT CHARACTER IN A-REG FROI LOUER CASE TO UPPER CASE 
INPUT: LOYER OR UPPER CASE CNAR IN A-REG 
OUTPUT: UPPER CAIE CHARACTER IN A-REG 
MODIFIED: A,F 

: STACK USAGEI 
UC: 

CPS 
RP 

ANI 
RE T 

'A'+20H 

'Z'+20H+1 

MOT 20H 

J CHAR < LC(A) , I.E. IF THE CHAR IN A-REC 
IS MOT LOIER CASE, THEN IT HAS YALUE 
( 61H, 80 A - 61H WILL BE "INUS. IF 
IT IS IN LOUER CASE, THE RESULT WILL 
BE POSITIVE. 

CHAR> LC(Z> , 1.[; liE KNOll THE A-REC IS 
UPPER CASE OR SPECIAL CHAR. IF IT IS A 
SPECIAL CHAR, A - 78M WIll 8E 0 OR 
GREATER SO RETURN. 

FORCE UPPER CASE 

2'00 ;.-.-.-.-t-t-.-.-.-t-t-.-.-.-t-t-.-t-t-.-t-t-.-t-t-t-.-.-.-.-t-.-.-.-t-. 
2'01 s* • 
2'02 ;. 
2903 J. 

110 CONTROLLER INTERFACE DRIVERS • • 
2904 1*-'-.-'-'-'-'-'-'-'-'-'-.-.-'-'-'-'-'-'-.-'-'-.-'-'-'-.-.-.-.-.-.-.-._. 
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lOC 08.1 

FF?f CDA6FF 

HS2 DDCI 
FF84 HO? 
HoS' FEllt 
FF·89 C2'SZFF 
FF88 JBCO 
H8tl -=5 
Ff8E lEO' 
FF",O b3FF 
FF'2 Fl 
FF'3 C9 

FF9? DeCl 
FF" UO? 
FF9' C2'7FF 
FFn 7' 
FF 9F 1>3CO 
FFAI 3£0' 
FF.A3 1>3FF 
HAS· C9 

FF.A6 3EOD 
FFA8 1>3FF 

'FAA DICI 
FFAC E601 

SEQ SOURCE STATE"EHT 

2'05 
2'06 
2'07 
2908 

'lOC()P.l' - ENTERED VIA CAllS FROM 'CI','CSTS' ROUTINES 
PROCESS: GET OE~ICE STATUS OR GET ~ATA FROM PERIPHERAL 
INPUT: 8 COHTAINS THE CO""AND (STATUS REQUEST OR INPUT 
OUTPUT: A CONTAINS THE REQUESTED INFORMATION 

DATA RE8U~ST) 

2'09 
2910 
2911 
2912 
2913 

MODIFIED: A,FlAGS,B 
J SUCK USAGE: 
JOCORI ~ 

CALL 

2914 
2'15 IOtlCX)(: 
2'1' 1M 
r'17 ANI 
2918 CPI 
2919 JHZ 
2'26 IN 
2'21 PUSH 
2'22 "VI 
2923 OUT 
2'24 POP 
2925 RET 

luccon 

lots 
IBF OR 
OBF 
IOCl<XK 
lOCI 
PSW 
A.ENABL 
cpuc 
PSW 

OUTPUT 'GET DEYICE STATUS CO""aHD' OR 
'INPUT DATA CO""AND' TO IDe COHrROL 
PORT 

INPUT DBB STATUS 
08F OR fOI "ASK OFF STATUS FLAGS 

TEST FOR SLAVE DONEJ SOMETHING 
J IF HOT, CONTINUE TO LOOP 

OTHERIISE. INPUT THE DATA FRO" 
SAVE A-REe 
ENABLE INTERRUPTS 

RESTORE A-REG 

FOR THE IIASUR 

THE DI. 

~'26 J--------------------------------~---------------------------------------------
2'27 J 'IOCDR2' - EMTERE() VIA cenlS FRO" 'BU','CDit','CO','CRfOUT' ROUTINES 
2928 PROCESS: OUTPUT O~~~ TO THE PERJPHER~l DEYICE 
292' INPUT: 8 CO"T~lHS i~~ ~D"~AHD TO OUTPUT TH[ ~A1A 
2930 C COW~~lkS ~~~~ TO 8~ OUTPUT 
2931 OUTPUT: 
2'32 MODIfIED: A,FLAGS/~,C 
2933 STACK USAGE: 
2'34 lOtDR2: 
2'35 
2936 
2'37 lOCYVY: 
2'38 
2'39 
2'40 
2'41 
2'42 
2'43 
2'44 
2'45 

CAll 

IN 
ANI 
.INZ 
HOY 
OUT 
"VI 
OUT 
RE T 

!OCCO" 

IDes 
ISF OR 
10CfYf 
A,C 
lOCO 
A,EMA8L 
CPUC 

FO OR 

o~rpUT 'OUTPUT ~ArA CO"MAND' TC IOC 
CONTROL PORT 

INPUT DBB STATUS 
OIF; TEST FOR SLAVE PROCESSOR READY 

CONTINUE TO LOOP UNTIL IT IS REAOY 
LOAD DATA TO BE WRITTEN 
OUTPUT DATA TO THE DBB 

J ENABLE INTERRUPTS 

2'.6 ;-------------------------------------------------------------------------
2'47 'IOCCO"' - CONnoN ROUTINE TO loe oRIYERS 

ENTERED VIA CALLS fRO" 'IOCD.I' 
PROCESS: OUTPUT CONRAND TO THE IOC 
INPUT: B CONTAINS THE CO""AND 
OUTPUT: 
MODIFIED: A,FLACS 
STACK USUE: 

AHD 'IOCoI2' 2'48 
2'.9 J 
29'0 
2'51 
2'52 
2"53 
2"4 IOCCO": 
2'" 
2"6 

A,oISABL 
CPUC 

BLOCK ALL INTERRUPTS 

2'57 IOCZZZ: 
2'58 
2'" 

1M 
ANI 

IDes IHPUT DBB STATUS 
FO OR IIF OR OIFJ TEST FOR SLA~E PROCESSOR IDLE 
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;'0': OSJ 

FFAE C2AAFf 
HBl 78 
Ff 82 !>3Cl 
f:'FB4 C9 

HBS CDEHF 

HB8 lEOb 
FFBA t>3H 
FFBC DDF' 
FF8£ EbO? 
FFCO FEOl 
FFC2 C2B8FF 
FfC5 i)8FB 
He? f5 
FFca 3£05 
FfCAi>3fF 
Ff CC F 1 
FFC!) C' 

FFCE COHFf 

fF()l 3EOD 
Ffl>3 \)Jff 
Ffl)5 08F' 
FFD7 tb07 
FFO' C2Dlf'f 
FFPC ?'lI 
fFI>D 03F9 
FFDf 3£05 
FFEl D3Ff 
FF£3 C, 

SE 0 

29bO 
2!J 61 
2'62 
2963 
2"4 
2'65 :. 

J N Z 
110V 
OUT 
RE r 

10(:22Z 
A, B 
loce 

lOOP UNTIL IT IS lOLE 
LOAD CO""AN!> 
OUTPUT to""AHO TO loe CONTROL PORT 

PARALLEL 1/0 lNTERFACE DRIYERS • 
!.-.-.-.-.-.-.-.-.-.... -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 

'PIODR1 ' - £NTE~ED VIA C~LlS FRO" 'RI','PO' I'POC','LO', 'UPPS' 
'PIO[I/~2' - EMTERED VIA tHtS FRO" 'Ul','UPPS' RIlUTIH£S 

2"6 .:-
2" 7 i" 
2'68 
2'b9 
2970 
2'71 
2'72 
2'73 
2'74 
2'75 
2'76 
2' 7i' 
2978 
H79 
29110 
2'91 
2982 
2983 
2984 
2,85 
298b 
2997 
2'88 
2'9' 
2"0 
2"1 
2"2 
2993 
29'4 
2"5 
2"b 
2"7 
2'98 

2'" 3000 
3001 
3002 
3003 
3004 
J005 
J006 
1007 
1008 
300' 
3010 
]!lll 
1012 
lOll 
3014 

PROCESS: GET DEVICE ST~TUS OR GET DATA fROft A PE~IPH£RAL 
INPUT: B COHT~IHS THE COMMA"b (STATUS REQUEST OR INPUT DATA REQUEST) 
OUTPUT: A COHTAlhS THE REQUESTED IHfORftATIOH 
"OblflED: R, FLAes. 8 
sacr. USAGE: 

fIODR! : 

PIOOI2: 

CALL 

"VI 
OUT 
IN 
ANI 
CPI 
JHZ 
IN 
PIJSH 
"VI 
OU T 
POP 
R£ T 

A.DISABL 
CPUC 
PI0S 
FO OR 19f OR OBF: 
oaF 
PIODR2 
PIOI 
PSW 
A.EMAil 
tPUt 
PSU 

OUTPUT 'GET DEYICE STATUS CO""AH~' OR 
I INPUT DATA CO""AND' OR OTH£R SUCH 
CO""ANO TO THE PIa CONTROL PORT 

BLOCK All INTERRUPTS 

INPUT DBB STATUS 
"ASK Off STATUS fLAGS 
TEST FOR SLAVE DOME; SDftfTHING FOR THE "ASTER 
LOOP UNTIL SLAYE IS READY 
OTHERWISE INPUT THE DATA fRO" TH£ 088 
SAVE A-REG 
ENABLE INTERRUPTS 

RESTORE A-REG 

i----------------------------------------------------- ------------------
'PIOOR3' 
'PI0DR4' 
PROCESS: 

- ENTERED VIA CALLS FRO" 'PDe','PO'.'lO', 'UI','UO' ROUTlH£S 

IHPUT: B 
e 

OUTPUT: 

- ENfEREO VIA CALLS FRO" 'UI','UO' 
OUTPUT DATA TO A PERIPH£RAL D£IIICE 
CONTAINS THE CO""AHD TO OUTPUT THE DATA 
CONTAIHS THE DATA TO BE OUTPUT 

"OOlfIEO: A,FLAGS,B, C 
SUCK USAGE: 

PI0DR3: 
CALI. PIOCO. OUTPUT 'OUTPUT DATA CO""AMD' TO PIO 

PIODR4: 
"VI 
OUl 
IN 
AMI 
JHZ 
NOY 
OUT 

""l OUT 
RE T 

A.DISABL 
CPUC 
PIOS 

BLOCK ALL INTERRUPTS 

IHPUT OBI STATUS 
FO OR 18f OR OSF; 
PIODR4 

TEST fOR SLAVE PROCESSOR 
LOO' UNIIL IT IS READY 

A,e 
PlOD 
II,EMABL 
cpue 

LOAD DATA TO 8E MIITrEM 
J OUTPUT DATA TO THE 088 

ENABLE INTERRUPTS 

READY 
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LOC DBJ SED SOURCE STrlTE"ENT 

3015 J-------------------------------------------------------~-----------3016 'PIOeO"' - COMMON ROUTINE OF PIO DRIYERS 
3017 ENTERED YIA CALLS FRO" 'PI0DU', 'PI00R3', ' R I' ROUTINES 
3018 I NP UT : B CONTAINS THE CORftAIID 
301 9 OUTPUT: 
3020 MODIFIED: A,FLAGS 
3021 SUCk USAliE I 

3022 Ploeo": 
FFE4 lEOD 3023 "YI A.t)ISABL BLOCI( ALL INTERRUPTS 
FFE' DJFF 3024 OUT CPUC 

3025 PIOZZZ= 
FFE8 DIF' 3026 IN PIOS INPUT D8. STATUS 
FF £It E607 3027 AMI FO OR laF OR OBFJ TEST FOR SLAVE PROCESSOR I DL E 
FFEt C2E8FF 3028 JNZ PIOllZ LOOP UNTIL IT IS IDLE 
FFEF 78 3029 ROY A,. LOAD THE CON"AND 
FFFO 1>3F9 3030 OUT PI0e OUTPUT THE COM"ANO TO THE PIO CONTROL PORT 
HF2 lEOS 3031 "Y 1 A,ENABL ENABLE INTERRUPTS 
FFF4 DJFF 3032 OOT CPUC 
FFF6 C9 3033 RE T 

3034 ;.-.-t-.-t-.-.-t-t-t-t-t-t-.-t-.-.-t-.-.-.-t-t-.-t-.-.-.-.-.-.-.-t-.-.-
FFFD 3035 ORG OFFFDH 
FFFD 6D 3036 "liCKS": DB 06DH J CHKSUN "OHITOR TO OlE" 
FFFE 00 3037 DB 00 J UHUSED BYTE 
FFFF 01 3038 DB 01 J O. IF SERIES I "ON ITOR 

3039 ; 1 , IF SERlES II "OHITOR 
3040 J.-t-t-.-.-.-t-t-.-.-.-.-t-.-t-.-t-t-t-.-.-t-.-.-t-.-.-.-t-t-.-t-.-t-. 
3041 J 
3042 ; END OF PROGRA" 
3043 
3044 J.-.-t-.-.-.-.-.-.-.-.-.-.-t-t-.-.-.-t-t-.-t-t-.-t-.-.-.-t-.-.-t-t-t-. 
3045 END 

PUSLIC SYMBOLS 

EXTERNAL SV"BOL5 

USER S""BOLS 
'USER fI Fcec AtHR" A 007F ACT A F913 ACTIl A FBSI AlOC A EACF' All A "2B AL UP I A FBI) 3 
III UP 2 A FIDB AL UP3 A F8F 2 APT A F923 ART A F 9 t8 ASO A FIBE ASI A F8CD AS2 A FIES 
AS3 A FeF2 ASSIGH A FBB6 BO 110 A 02BA B2400 A 0020 .9600 A 0007 BASE A Feoo BATCH A 0002 
BlASE A EBOO BCDC A 0001 BOl Y A EA07 BDLYI A EA09 BEGIN A Feoo BlK A FC'l BLOC A EACB 
BonOF A 0001 BOYRON A 000' BREAK A FeD? BSO A E80' BSI A E838 8S10 A EBFF 8811 A E90C 
B;12 A E93A BS13 A E945 BSt4 A E" 7 BS2 A EBU 8S3 A E856 BS4 A U98 ISS A E8AC 
BSE A E8B2 BS7 A E8C8 8S8 A EBCE 8U A E 806 BSXl A E97A BSX10 A E9FC BSU A E990 
8SiC3 A E99E B5)(4 A E9A9 8S1( 5 A E9BO BSK' A E9CE BSX8 A E9E2 BSU A £9Fl IT CICS" A EA48 
BTDGOF A 0004 BT I>;OH A Gooe IV TE A FDDI CCRT A 0001 CI A FBBE CIO A F8DO CIl A FBEI 
ttl A F8E8 CI3 R FBE C CI4 A FBFD C !LOC A EAEB CL5 A 0000 eL6 A 0004 CL 7 A 0008 
Ct.:8 A oooe CLERR A 0010 CLOC A EACA C"SIC A OOFC CHOTD A 0008 CO A FC'F COO A FCB2 
COlOC A EREB CO" A FC'S COfte A FCDE CORD A 0025 CONt A OOCl CONI A 00 CO COHO A oDeD 
COKS A OOCI CONY A FDF. COP A F80' CPUC A DOFF CPUS A OOFE CR A 0000 CRLF A FDFE 
C~lC A DOlO CRTOT! A FCCA CRTOT2 A FCDS CRTOUT A FC8E CRT S A 0011 CSD A FD53 CSl A FD6. 
CSl A F074 eS3 A FDT' CSLOC A EAFO C 8ft Eft A 0008 eSTS " F044 CT8l A f882 CTROP A OOFO 
tTROS A 0000 CTRIP A 00F1 CTRl S A 0040 CTR2P A DOF2 CTR2S A 0080 eTTY A 0000 CUSE A 0003 
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DADR A FEO? DATE A 0401 DB YTE 1\ FEOt DEeNO A 0007 DELAY II FEtE DID A F'38 I> 11 A F93£ 
Dn til F95t. I>IA&8T A E903 DIAG"N A EBOO DlSUL A DODD OISAXP A DODO 1)1 SP A n33 DlOC A EACt 
()L '(1 H FE 2 0 I)PRMT ~ 0008 DREC A FE25 DSR A 0080 DSTAT A 0003 OSTS A 0078 DTR A oooa 
El';)C " EACS ENAIL ... 0005 EMAXP A 0008 ENOl( A E800 EMH" II 0080 EOF A F'5F EOI A 002~ 
EIHSEf A 0001 EIKSG ~ EUA ER ROR " F847 ETX A 0003 EXO A FEU EX IT A EAD2 EXP. A FE3t 
FO ,. 0004 FALSE A 0000 FI)OC A 0004 FlO A F'84 Fill A F97D FLOC A EACE FR.l>f A 0001 
FS10P A ODE? FSTP A OOF? GOO A F'R4 GOl A f'AA G02 A F'BA G03 A F't2 G04 A F'DJ 
COlO A F9'8C KElCH A F US HI A 007A HILO A FE4C HLOC A EADD HKSK A DOFF HI(I> A FE64 
I'SF A 0002 iCFG A 0041 teMP A 0001 I CR T I It 0020 ICRTO A 0010 I CIIl A 0012 lCII2 A 0000 
11 CP;) " OOFB II CP 1 It OOfA HOC R ERCD ILPT A 0040 INIT A E803 INITIO A 0006 INTO A 0001 
t'411 Ii 0002 INT2 A 0004 lIHl A 0008 I N14 A 0010 IMT 5 A 0020 1 NTi A 0040 lHTi' A 0080 
E!fTA A 0000 108YT Il 0003 IOce A OOCl 10CeO" A F FA6 lotDP! A F821 IOCDP2 A F844 IOCDRI A FF7F 
rOCDR2 A FF'4 IOCHK A FDa3 lOCI A oDeD lOCO A OOCD JOCPO A OOFB IOCP1 A DOFA IDes A OOCI 
I()~Xi()( A FF82 IOCY'IY A F F9 7 IOCZZZ A FFA" IODEF A FD94 IOP8 A £AU 10 Sf T A FDa7 I'TP A 0004 
fC'lR ~ 0008 IT CP A ODFJ HUO A DOFF ITT Y 1 A 0002 I TT YO A 0001 kEYC A 0012 Kl NT A 0014 
Ie liD '( A 0001 KSTS A 0013 L llOC A EAFA LADR A FES6 LINK A DOFF L8nE A FE5B LCRLF A FEi" 
LCiU ,. 0040 LCT A D01A LeTR A 0000 LEI" A OOOE LF A OOOA LLOC A EADC LlPT A 0080 
LitH 1\ n03F L.O A FD1E LO" A FDt4 LOIlII A 0079 LPO A FD33 LPTC A 0014 LPTRY A 0001 
L:SlC ,. oot5 \..ST£ A 0040 LTBL II F'03 L TTY A 0000 lUSE A OOCO LYER A DOlI ftE"CHIC A FD8C 
"!IHOP " 0004 "ENB A 0080 UP A E8EE ""tICS" II FFFD liDDED A 0000 1101>[1 A 0002 "00£2 A 0004 
"l)l)E3 :. 0006- "01>E4 A 0008 NODES A OOOA "OYBOT A 0002 1I0YE A F'FO IIYO A F'F7 HI0 A FEA' 
NIBBLE ~ FE '8 NLUf)X A FAOB HREGS A DOOC NUO A FAD' NULL A FAOt 08F A 0001 OCY3 A 0008 
OiHIIS 4 3070 OPCPL " 0004 PllOC A EAF. P2C R FECe P2l0C fa EAn PAO A FE?A PAl A FE7D 
Plt2 Ii FE'O PACIFY A 0000 PIIDR A FEIIR PARAII A FE74 PARftL A 0004 PBYTE A FEAF PCHK A FEes 
peON' ~ OO(}Z PEN8 A 0010 PEYEN A 0020 PCROf II 0001 PIOC it OOF' PI0COII A FFE4 PIODRt A FF85 
PtllrtR2 A H8S PIOORl II FFtE PIODR4 A FFDI PIOI A OOFe PlOD A OOFS PI0S A OOF' PIOZZZ A FFEe 
pun A fAE1 PftSK A DOtF PH 18, A 0010 PO A FeE' POD A FeF7 POI A FD08 POC A FCES 
PF1P A 0010 PRU A EAOE PSOCK A 0020 PSTC A 0013 PTPRY " 0001 PTRADY A 0040 PTRDV A 0001 
PlRREV " oo~o PTTf A 0000 PUNe A 0012 PUSEI A 0020 PUSE2 A 0030 110 A FA21 111 A FAJI> 
Q2 .. fA48 QUERV it FA14 R1 6X II 0002 R 1l0C A EAEE UX A 0001 R2LOC A EAFt R64X A 0003 
BltDeT A 0028 RD8C A 0019 RDICC A OOU RDRC A 0010 ROSTS A ODIC READ A FA52 REDO A FASt 
REI) 1 ~ F .. 7B RED2 A FA'3 REDJ A FAH RED4 A FAB3 RESET A 0000 RESTAR A FED4 RF. A 0020 
It I A FCOf RIO A FC1f R I 1 A FC2C RI2 A FC3' R13 A FC47 Rl4 It FC4C RJ48 A FC4' 
R15 A FC58 RI6 A Fe,s 117 A FC7' III A Ft82 UX A FFS' RLLI A 0010 RLlII A 0030 
RL"B A "a20 R"Sk A 00F3 ROY A 0010 RPAR A 0008 RPPC " 0017 RPSTC A 0018 RPTR A 0004 
lADY 4 0002 IRSTS A 0018 RSTO A FEF7 RSTl It FF25 RST2 A FF42 RSTJ A FFSO RSTA A FFU 
IS18 " ~F20 RSTC A 0011 RSTS A 0078 RTce A 04CD RTOCT A OOFA RTS A 0020 RTTY A 0000 
RUSE 1 .:. 0008 RUSE2 A DaDe RXEN A 0004 S8CH It 0008 BICPO OOFD SICPI A OOFC SINT A OOOA 
SlDt A fAD1 SOCPO A ODFD SOCPt A OOFC SRD It 0006 SRGACK 0005 SRUU A 0004 STI A 0040 
ST15 A 0080 ST2 A OOCO START A F855 STARTO A F851 SUO FAC3 SUI A FlU)' SUIS A FAI' 
S'IKC A oono Sf NO A 0040 SVSTAT A 0002 TADY A 0027 TI FF61 fLOC A EAE2 TOS A EACe 
TOUT A DOFA TRAil A 000' TROY A 0001 TRKO A 3000 TRKL 01)00 TRUE A FFFF TTYC A OOFS 
TTYI A OOF4 TTytH It FBC' TT YO A 00F4 TTYOUT A FCA7 rns 00F5 TXBE A 0004 TXEH A OOOt 
U(; " fF 76 UeI " 0000 UCO A 0001 UCS A 0007 Ul FDAD Ul1 A 0006 UO A FD8£ 
UPI A 0004 UP2 A 0005 UPPS A FDCE URI A 0002 un 0003 usce A 00F7 USCI A 00F6 
USCO A OOFf- USCS r. 00F7 USER It EACO USRST A 0040 ,EIt OOOC YERN A 0012 YERS A EA1' 
IID8C t\ ont' WDBCe A 0018 IIPIC .. 0015 IIPICC A 0016 'PPC OOH IIRO A FA£S .Ul It FAEO 
Vlt2 A FAF8 IIR3 .. F807 IUITE A FADD )( A F82' KO F8ll Xl A FB3F X2 A F842 
X3 A FB5f X4 .. F8iO X5 " F8i" Xi A F8iD XTll EAEB Z A FBA' 

ASSEMBLY to"PlETE. NO ERRORS 



ISIS-II ASSEft8lER Srft.Ol CROSS REFERENCE, Y2.D PAGE 

IUSER 1841 1946 1'58' 2008 21 00 2102 212' 2203 
RCHR" 384. 
ACT 1146 11 6O. 
Re1Bl 1675 173,. 1753 
IH:OC 847. 1740 
Al.T 11 52 11751 
Al UP 1 1104. It07 
ALUP2 110,i 111 2 
ALUP3 1125. 1128 
APT 1150 1170. 
AxT 1148 116" 
ASO 1084. 10'2 
ASI 1087 10'SI 
AS2 U 15. 11 2 1 
AS:: 1118 11241 
ASSICN 1045 10791 
90tl0 212. 528 
81400 2111 517 
BHOO 210' 
BA!E 927. 928 
BATCH 341. 1163 1838 1"5 2004 2117 21'8 
BBASE 414. 415 835 
8CDC 20" 
BDlY 546 547 560 5(.1 788. 
Blan 7'0' 792 
BE~Itt 775 '371 
BLK 136' 1689 1722 1980. 
BLOC 571 624 68' 8411 1741 
80llROF 87. 43' 
80~ROH 88. 
BREAK 1850. B 86 2118 
8S0 416 43S. 
8S1 475. 483 
BSIO 610. 613 
8S 11 58? 6221 
8512 647. 652 
8S13 654. 657 
8S 14 670. 674 681 
892 487 48,. 
8$:! 4941 ." 854 5411 550 
BS~ 545 5511 
8SE 5551 564 
BS; 559 5651 
8S8 5U 563 56" 
8S' 568 :; 741 
8 S)( 1 590 618 627 631 636 662 '871 
85:<10 738 751 77" 
85)(2 692 7011 713 718 
BSle) 706 70" 
85)(4 708 7un 
8S)(5 698 7211 
8S)(6 735 7461 
8S)(8 745 7561 
8S)(' 741 748 755 768. 783 
8'J:CKsn 828. 
8TI)GOF 8" 761 1002 



rSlS-I I ~SSEKalER SYKBOl CROSS REFERENCE, 112.8 I>ttGE 2 

8TDCtlW ~o • 17G5 
IVlE 149! 149' 1501 15,Ol 1516 1523 1554 1559 1$70 1571 2353. 
ten 340. 1162 1802 2006 21i5 
CI 'H 1797. 286' 
erl} 1790 18011 
CIt 181&. 181 , 
Ct2 1813 182.1 
en 182" 1830 
Ci .. 1803 18371 
e Ii. DC 8?t; It 99' 1840 
Cl.;5 1441 
Ct.E 141. 
tLi 1421 
e L" a 1411 522 533 
CURR 157. 
eeoc s .. o. t74~ 

C.UK 334. 1145 178' U84 1"0 2116 2154 
ettOT!) 3o" 
to '41 19881 2875 
ellO "'1 2003. 
eOloe 87 •• .t1 2001 
CO" 1434 146O 1727 1982. 20S8 2551 
CO"t '86 1007 1320 1415 1595 1692 1728 2050. 239' 23'. 2811 
tQftD 1781 1888 
CQ~C 78. 
tO~l 75. 
CO~O 7' I 
tO~S 77i 
CGtiV 237" 2427 2430 2550 2645 2648 
eep 394. too 
tilde '6' 43. ... 0 442 444 757 759 1003 11" 1874 1908 2'2l 2,.4 2'" 2982 29 '0 

J006 3013 3024 3032 
CIlUS 95. 
CR 328. 81' 821 826 826 1010 1127 1406 142' 16~' 1115 1763 2391 25'0 26 72 
CRLF 1006 LUi' 1359 1432 ,4.6 1618 1720 23'" 
tRIC 2331 2037 
tRl0 Tl ~O231 202' 
tRlOT2 2020 20321 
tRlOUT 2012. al2' 
eRU 2341 552 
tSO 2155 216.1 
CS1 2174 21831 
;82 21 " 218<t 2UOt 
eSI 

21 " 
21971 

C.$L Ot '901 90l 2201 
t'ftEft 2961 
t51S 944 1851 2152. 
£ Til 1022 10441 1071 
"lOP 2161 510 532 
t"O$ 1'6' 52' 
"liP 217. 51' 521 
tTtlS 1'71 :515 
tT.2P 2181 4'9 461 
t I.2S 19.1 455 
erl't 339. l1' 1 
CUIE 343. 11 64 
aaDR ut*, 24081 
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.I)IIT£ 56. 423 950 
DBnE 1202 2410 24211 
D6CHO 2U. 
DELAt 1885 1895 192' 24391 
otO 11951 1208 
Oil 11 981 1207 
012 1204 120" 
D I.AGIT 72' ,oal 
DIAG"1f '06' 1?67 
OfSABL 82. 1873 2955 2981 3005 3023 
OtSIUP 84' 
orsp 1048 1191. 
DI.:OC 839. 1743 
OL VI 24411 2443 
DPRKT 3'11 630 
DREG 16' 1 1730 24541 
DtR 1711 
PS1AT 2881 
DSlS 31S. 584 588 611 73' 
DTR 1541 177 524 
EeOC 838. 1744 
EMAIL 8'1 441 1907 2'22 2'43 298' 3012 3031 
ENAlCP 861 443 
EN01< 892. 
EftH" 1601 
60F 1049 12261 
EO! 1031 27'3 
ERE SET 2861 
E."St 780 82" 827 
ERROR '821 1013 1024 1046 1047 1053 1054 1055 1056 105' 1060 1064 1065 1066 106' 1093 

1122 1329 1407 1427 1528 1572 1£87 1761 1764 22il 2485 248' 2574 25'3 2855 2873 
E l:~ 3301 2872 
EXO 2484 2487. 
£:< IT 8511 1300 2733 
E:<PR 1192 1228 1252 1358 1385 1485 1617 24781 2488 
f.O 305. 543 '57 672 2917 2939 2'" 2984 3008 3027 
F~LSE 3201 321 2191 
FlJOC 393' 
Ff~ 125" 12'9 
F 11. L 1050 12501 
FL·OC 846. 1745 
FlU;' 250. 
FS10P 381. 48S 
FSTP 382. 488 
GOO 1308 13161 
G01 1319. 132? 
G02 1325 1328. 
GIlJ 13331 1345 
G04 1317 13461 
G010 1051 12981 
ItEXH 1052 1357. 
HI 3131 609 
H1l.0 1203 1258 1393 1631 1662 24981 
Ht:oe 8631 1746 174' 
IHUK 322. 500 848 1740 1741 1742 1743 1744 1745 1746 1747 1748 174' 1750 1751 1840 

1945 1947 
IUO 2537 25491 
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flF 304. 543 ~S7 672 2'17 293' 2'59 2'84 3008 3027 
tCFG 387. "7 710 
~CKP 388. 572 
teRTI 374' 
teRTO 373. 
ICW1 100. 445 
tCY2 1011 448 
ItCPO 362. 447 
ItCPl 363. 450 
leoe 845. 11 41 180' 2015 21 " 2721 
Il.:PT 375. 
I:N IT 417. 
ttUTto 408. 724 
1: .. 10 107. 451 845 2730 
litH 108t 
t~t2 109. 
U,U 110. 
'tl14 Ill. 
tilTS 112. 
EMH 113. 
UIT? 114. 
UITA 11 S' 453 
lillYT 404. 722 1129 lU4 1447 1788 1867 1983 19.' 207. 2115 2122 2153 2213 2225 
roce 22" 553 a"2 
rocco" '" 2912 2t35 2954. 
tOCDPI 3'5' '2' '33 '55 '5' "~I "4 753 
rOCDPa 3'" 6.4 "0 
IOCDR1 ,., 18Z8 1832 2U' 2'11' 
tOCDI2 '57 2031 2'34' 
tOCHIC '.5 2212' 
rocl 226. '" '75 2'20 
roco 227. 2'42 
rocp.o 3'.' 
rocPl 365. 454 
rocs 228. 542 55' 671 2916 2'38 2'" rocxxlC 2'15' 291' 
rDCl'Y;' 2'37' 2'.0 
roczzz a"7' 2"0 
taDEF , .. 2254. 
IOP8 5" '41 10" 
IDIET ,., 22231 
tP1P 371. 
tPlI 372. 
IJCP 2lt. 4" '" 527 
ITINO 31S' 540 55. 
I TlY I 370' 
In.,o 3'" ICEve 235. 1831 
Ie INT 237' 
KID'f 2.t. 112' 2187 
IeS,. 23" "3 1827 2185 
LlLOC •••• '02 212. 
LaDR 13'. &373 2517. 2.20 
CIMK 3." 571 '24 'I' lilVTE 15'. 24'5 2470 251' 2531. 
cell' 

11 " 
1210 255" 

&;CI' 31" . 1111 2121 
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I;CT 1023 1071. 
tCll 19" 
L!I" 181 .27. 
LF 329. 819 821 826 826 1661 239' 2562 
LeOC '6Z' 1748 2804 
LL:PT 357.' 1178 
ldUK 337. 11 51 2123 
lIO '43 2005 2UlI 
liO" 1200 1212 2114. 242. 2431 2561 2563 
COYII 312. 607 
CPO 2133. 2137 
CP1C 270. 2118 
CPUY 278. 2136 
L:S1C 2711 2134 
CSTE 389. 
L '8L 1081 1144. 1430 
L T TV 355. 1176 
"'IJSE 35 •• 1179 2127 
LVER 770 .221 
III"OHK 947 2235. 
"E"TO' 406. 490 570 623 688 983 129' 1311 1330 1563 1805 196O 2014 2168 2236 2257 

2457 2720 2732 27" 2803 2823 
"eNB 37" 
"ep 59 •• .604 
IIHCK'" 303" 
"laDEO 203. 
"ODEI 204. 
"ODE2 205. 
"ODE3 20" 455 SIS 526 
"ODE4 207. 
1I00E5 20 •• 
"OYBOT 'II 437 
"OYE 1057 138n 
IIVO 1389. 1394 
IUO 2611 261 5. 
N nBLE 2356 2363 257' 2605. 
NLEADlC 1410' 1414 
MREGS 167. 1753. 
MUO 1241 14081 
NULL 105. 1404' 
OSF 303. 543 557 558 '12 613 2911 2918 2939 2959 US4 2'85 3008 3021 
OCY3 102. 
ONEIIS 32" 789 2440 
OPCPL 311. 612 656 
p 1L ac 884. 900 20" 
P2C 2592 26671 
PUOC 88" 901 2101 
PAO 1309 1601 169' 2575. 
PAl 2577. 25.9 
P~2 2581 25tO. 
PACIFY 2851 
PADR 1235 1640 2626. 
PIIRA" 1322 159O 2479 2572. 
PtR"L 3931 645 
P8YTE 1233 1237 1240 1639 1642 1646 1652 2628 2639. 
ReMK 1307 1597 1676 169. 2573 2665. 
PoCO"' 1261 



ISIS-II ASSEH8lER SVHBOl CROSS R~F£RtHCE, Y2.0 PIlGE , 
PE~8 145. 
PEYEH lUI 
PGRD'I 127. 
P flC 26O. 3030 
P r DC OH 1922 2'77 3003 3022. 
prODRl U26 H35 2088 2135 2335 2976. 
PtODR2 2298 2337 29801 2986 
PIODR3 2092 2139 22'S 2316 3002. 
PfOOl4 22" 231,9 2322 3004. 300' 
prot 257. 298? 
PfOO 258. 3011 
pros 25" 2"3 3007 3026 
.PfOZZZ 3025. 3028 
PI:OC 868. 1312 1564 1750 28U 
PMH 336. 1149 2079 
PNIB 12" 
''0 942 2077. 2'4' 2649 
PGO 2086. 2090 
POI 2082 2097. 
poe 1229 1411 1622 t658 1"0 2070. 
pp,p 3511 1172 2081 
PRU 771 782 7'8' 803 
PSOCK 128' 
PSIC 2'" 2087 
'TPRY 280. 2089 
PTRADY 26" 1921 
PTRDY 279. 1927 
PTIREY 26" 
PTTY 3'0' 1171 
'IJA'·.C ~.6'J 2091 
flUSE 1 352. 1173 109. 
""SE2 353. 1174 
1O 1431. 1464 
Q1 14511 1458 
12 1455 145" 
IUERY 1061 1424' 
RUle 138. 522 533 
R 1l0C 880. "8 IUS 
alle 139. 
R2LOe .82. ." 1947 
164lC 137. 
RADer 175. 1883 
ID8C 242. 665 
.RD8ce 243. 
IDIC 264. 1921 1934 
ROSTS 245. 628 632 653 752 
lEAD 1062 1483' 
IEDO 1487. 1490 1550 
REDt 1515. 1522 
RED2 1542. 1549 
1&03 1496 1552' 
IE04 1562 1568' 
RESET 402. 505 507 
RESTAR 504 so, 270" 
IFR 169. 
II 940 183' 186S. 2854 
Ito 1877. 1180 



ISIS-II ASSE"8LER SY"BOL CROSS REFERENCE, '12.0 PAGE 7 

111 1884. 1887 
R12 1891. 1897 
R13 189 •• 1932 
R14 18'4 1902. 
11.n 1901 1'0" 
115 186' 1,. ,. 
RH 1924. 1931 
1(7 1928 1933. 
Its 1917 "42' 
RIX 14" 2355 2362 2853. 
RLl8 2011 
Iti." 202. 45S 515 526 
II.lt8 200. 
IfItSK 3351 1147 1868 
RtH 1681 
IP~I 1671 
RPPC 273. 2289 
RP Sf C 27 .. 1 2334 
IF lR 346. 11 6., 191 , 
ItROY 165. 705 712 1795 1818 1893 2159 2178 
RRSTS 244. 658 
1510 2747. 2758 
IST1 2780 2791 28011 
IS12 282" 2844 
IST3 2836 28411 
ISlA 2777 27811 
ISle 2788 27'21 
ISle 26.,. 1925 
RS1S 314. 736 
Rtee 39O. 457 
RTOCT 115. 1890 
IHS 158. 177 178 524 535 
It i T '( 34" 1166 
RUSE 1 347. 1168 1944 
RUH2 348. 1169 
R)(EH 155. 177 178 524 535 
saCH 15" 
stCPO lUI 44G 
S tcP 1 120. 44' 
StNT 298. 
SLoe 500 8491 1751 
SOCPO 1211 27'4 
SOCPl 122. .. 52 856 2724 2731 
SRQ 2911 
SRue" 290. 
SRUAI< 28" 
STl 149. 
STIS 1481 
ST2 141. 522 533 
Sl~RT 1004' 1011 1015 2845 
StARTO 938 10011 
sua 1"2' 1607 
SUI 15" 1605. 
SUBS 1063 1589' 
S'fHC 140' 
S .ft., D 170' 
SVSTAT 2871 



t'19~II AS8E"8~ER SYIBpl ClOSS REFERENCE, V2.0 PACE e 
TIIO\l 117. 1881 
fI 100' 1010 1105 III 0 112' 1405 1425 17" 17'2 185. 2588 266' 286 7. 
TL:OC 8'" Ull 2770 2824 
TOS 491 836. 837 98. 
TOUT 327. 1923 
TlU" 291. 
TROY 164. U,' 202' 
TRKO 3161 "0 663 7.9 758 760 762 815 
TRteL 3921 664 
TRUE 321. 21'9 
frye 185. 534 536 1882 lilt 
TTVI 182. 107 179' 1875 1903 
T 'YI H 1'93' 17" 
TT'fO 183. 19" 
TrYOUT 19'.1 1997 2080 2124 
T1YS 18 •• 704 17'. 1878 18'2 .,95 21'58 
JICBE 

1 '"~ 181' 
lICEH 1531 177 178 :524 535 
ue 2871 288" 
uel 8U. 
uco .t7. 
ucs 903. 2260 
UJ '51 a21S. 
Ull '02' 
UO '52 2310. 
U'l '00' 
UPl '011 
UPPS 'In 23321 
URl e'8' u., a". 
usee 192. 523 525 
IISCI Ie,. 714 1820 
IIS~O 1'" 2028 
uses 190. 711 1811 2024 2177 
IISilt e37. 848 2241 
IISRST 15" 
YER 54. 820 820 
YERH 55. 954 
Y£RS 7" 81 ,. 822 
"fiSC 240. 
.,b8ce 2411 
"PBC 23.1 642 
"PBCC 239. 6'" 
"PPC 272. 2314 

ItIt ° 1621. 1663 
WIU 1627. 1632 
.,R2 1630 16 34. 
Will 1644. 164' 
.,RITE 1067 161 i. 
l( 106. 16741 
)10 16 79. 1686 
Xl 1681 1688. 
1C2 1690. 1717 
1C3 1704 170a. 
K4 16" 1710. 
M5 1617 171 ,. 
lei 17211 1731 
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J( T BL 
Z 

8731 89' 
1070 17581 

997 

CROSS REFERENCE CO"PlETE 

898 899 900 

PAGE , 
'01 902 903 2258 
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