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OTRPA-A INITIAL RELEASE AS A MINIMUM SUPPORT 
DEVICE ROUTINE FOR THE RP1I/RPO3 DISK. 

SEQ 000e 

e
e
e
 
e
e



et ee a ee ee 

001 
MAINDEC-11-DTRPA-B — RH11/RH70_- RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) OC4-SEP-76 14:21 PAGE 3 SEQ 0003 
OTRPAB.P11 STANDARD DEVICE ROUTINE TABLE 

58 ICE ROUTINE TABLE 
53 TITLE nBiroec- ii ee 3 pev eRe - BEE POS REDE DEVICE ROUTINE FOR MPG 

bl “REVISION 'B’ 

b3 FILENAME OF “TRPABO.MPG" ON MPG/XXDP MEDIA 

6S ;MACY11: DTRPA , DTRPA?/CRF : SYM/DOC=DTRPA?. P11 
6& sed TRPR. MPG /B: OeDTRPA? /E 
b PUNCH 0 peed MPG/FILE:ELEV 

69 
70 ocoocn’ -CSECT RIPLL 
71 -OSABL GBL 
22 

74 : THE FOLLOWING TABLE IS IN THE STANOARDIZED FORMAT REQUIRED 
es -TO INTERFACE WITH MPG. 

77 
78 ooc000’ 014002 L0CZ:  .WORD BVREND- ;DEVICE ROUT SIZE IN BYTES 
79 900002’ 000000 OFLGWD: . WORD ‘DEVICE ROMT D 
80 1o0c0c WAITMD= 100000 : WAIT MC - Fup = WAIT 
81 002000 CORFLG= 2000 : CORREC] .1 MOOE - 0 = CORON 
Be 001000 VWFLG= 1000 : WV MODE - O = 

@4 ooo200 ANYIOI= 200 - NY 1/0 HAS BEEN ISSUED 
8S 000100 cnoIsu= 100 ; 170 COMMAND HAS BEEN ISSUED 
B& 000040 SWOVTO= 40 : TIMEOUT ON SWITCH OVER 
87 000020 SWOIER= 20 : §RROR ON INT FOR SWITCH OVER 
88 000010 = 10 - ACQUIRING DISK - SWITCH OVER 
89 000004 UNLOIP= 4 > UNLOAD CAND IN SS 
90 oo00d2 DOTERM= 2 > PROCESS 1/0 TERMINATION 
91 00000 i IOERR= I > ERROR ON CURRENT 1/0 
go goo0oy¥’ 900000 CYL WORD OO “CYLINDER @ (0 THRU 410./814. ) 
3 909006’ fo0000 WORD p “HEAD 8 (O THRU 18.) 
94 000010’ oo0cD0 SECT:  _WORD “SECTOR @ (O THRU 21.719.) 
9S 000012’ 000003 RTRY: -WORD 3 :§ OF RETRY ATTEMPTS 
96 000014’ 000000 “WORD =O INTERFACE WORD @ S (NOT USED) 
87 000016’ 000000 “WORD «0 INTERFACE WORD 8 6 (NOT USED) 
98 900020’ p90 SITE: “WORD g 8 OF SYTES TRANSFERRED / UNIMAP FLG 
98 000022’ > WORD : ERROR ON LAST I70 INDICA 

100 O00024’ 176700 DREGAD: .WORD 176700 FIRS T DEVICE RCGISTER 
101 ood 000254 IVCTAO: .WORD 4 : INTERRUP T VECTOR ADR 
162 * 900040 : WORD 240 SINT PROC US WORD (BR S) 

te eR’ Deena “fonD OSKEEP NOT SD crt eet gon 
105 cree psy tor PORT-. : T REL ADR 
196 OO0040’ 003330 “WORD KILL-. “KILL ROUT REL 
197 OO004e’ O0022S4 “WORD  DATAER- :DATA ERROR COUNTER REL ADR 
108 OOO044’ 003030 : TOUTER- -TIME OUT ERROR ROUT REL AOR 
199 000046’ O00Cc00 CIOBSY: :WORD 0 170 BUSY BRANCH 
110 O000S0’ Oc0000 CUPGER: .WORD 0 :DEVICE ERROR BRANCH AOR 
111 o000S2’ od0000 ULIST: .WORD 0 ;USER MODE PRINT ROUTINE BRANCH ADR 
112 900054’ go0o0cd CLIST: :WORD 0 “CMNO MODE PRINT ROUTINE BRANCH ADR 
113 900056’ ood0c0 BINASC: .WORD 0 :CONVERT BINARY TO ASCII ROUT BR AOR 
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VREGS-. voRBS-- 
VPKTE-. 
VMVTE-. 

OVCPTE-. 
DVIWST-. 

FO1 
Rute eae ee DEVICE ROUTINE FOR MPG MACYL1 27(732) 24-SEP-76 14:21 PAGE 3-1 SEQ 0004 

CONVERT BINARY TO DECIMAL ASCII 

aa 
A a ae 
PH "BEA BYTE ROUT BR FOR on 

f : ‘Bu FralaTpe ores 
AB OF Bok, "Becton a ren, 
ADR OF COMPILER TBL EXTEN. 
ADR OF DEV INTERFACE WO SYM TBL 

BR AOR 
BR AOR 
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OTRPAB. PI! COMPILER TABLES & CONSTANT ARERS 

130 .SBTTL COMPILER TABLES & CONSTANT AREAS 

132 
133 900136" lee 030503 OVREGS: .ASCII /RPCI/ Vv VICE REGISTER 
1x8 wedtes eeues rhe 0 WAL ER BEY 155 one JeTER 
13S 000124’ OSOl22 041527 “ASCII /RPWC/ THE DEVICE Renect ERG BAe RODRESS. 
136 000130’ -WORD 2 
137 00013e” ede o40S0e2 “ASCII /RPBA/ 
138 000136’ OO0004 -WORD 4 
139 000140’ 122 O40S04 “ASCII /RPDAY 
140 OO0144’ “WORD 6 
14] Q00146’ Lee 031103 “ASCII. /RPC2/ 
142 000152’ 00001 “WORD 10 
143 000154" OS0i22 051504 “RSCII «/RPDS/ 
144 900160’ 000012 -WORD 12 
145 000162’ OSDl22 030505 "RSCII /RPEL/ 
146 000166’ 000014 -WORD 14 
147 000170’ OSOl22 051501 "ASCII /RPAS/ 
148 OOOL74’ OOOCI6 “WORD 16 
149 000176’ OSOl22 O40S14 “ASCII /RPLAY 
150 O00e0e’ O000c0 ‘WORD 20 
151 OO02O4’ OSOl22 041104 "ASCII /RPOB/ 
152 O00210’ 900022 .WORD 22 
153 OO00el2’ OSOlee OSi115 "ASCII /RPMR/ 
154 000216’ OOO0S4 “WORD 24 
155 000220’ OSOle2 OoS2104 "ASCII. /RPOT/ 
155 000224’ 900026 “WORD 26 
157 000226’ OS0le2 047123 “ASCII /RPSN/ 
158 O00e32’ 000030 “WORD 30 
159 O00234’ OSOl22 043117 "ASCII. /RPOF/ 

1p ft 22 O41S04 ASTI SFonc/ 1e> BooSMe® x 
163 0002S0’ OSOl22 041503 “ASCII /RPCC/ 
164 O00eS4’ 000036 .WORO 3% 
165 0002S’ OS0122 031105 “ASCII /RPE2/ 
166 O00e62’ 000040 “WORD 40 
167 OO0e64’ OSOl22 031505 "ASCII /RPE3/ 
168 000270’ OD0042 -WORD 42 
169 O0027e’ OSOl2e o47520 “ASCII /RPPO/ 
170 000276’ OOOO44 “WORD 44 
171 000300’ OS0122 o40S20 "ASCII /RPPA/ 
172 000304’ OO0046 -WORD 46 
173 000306’ OSOl22 O4eS01 "ASCII /RPAE/ 
174 000312’ OcO0so WORD 50 
175 000314’ 050122 031503 ASCII 7RPC3/ 
176 000320’ O000S2 S2 
177 000322" DVREGE= 

8 
180 o0032e" 120 211 OVCMOS: .BYTE 120,211 «VALID DEVICE FUNCTIONS 
181 000324" % “WORD  READ-. : FLAG BYTE: 
182 000326’ 120 211 “BYTE 130,211 : BIT 7 = NPR DEV 
183 000330’ "WORD «© WRITE-. ; BIT 3 = MASSBUS DEV 
184 000332' 6 ooo -BYTE 376.0 : BIT O = 2 WORDS FOR AOR 
18S 000334’ 003322 “WORD NOWAIT- : (18 BIT ADRS) 
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| OTRPAS. PII CBee PER TABLES 8 C A Rees 

1868 000336’ 375 000 .BYTE 375.0 
187 000340’ 003276 -WORD walt. 

| 188 2? 374 000 "BYT 74 
189 4’ 002}54 : T-, 
190 o00s4%’ = 3 ooo ‘BYTE 372.0 
191 0003S0’ 002160 . WORD PORT- 
192 900352’ 372 ooo -BYTE 372.0 

1 Qos at all OD SEEKS tae AOGSB> ood Fos aaeknbe 
19% 000362 370 2ll “BYTE 370,211 
197 000364" 004702 WORD = WRCK- 
198 000366’ 367 211 -BYTE 367,211 
189 000370’ 004%6Se -WORD  RDHO-. 

, 200 000372" 366 ell “BYTE 366,211 

Ue. on we ee 
203 eee 003466 : CRESET- 
204 OOON02’ 364 ooo “BYTE 364.0 
205 OO0404’ 003532 “WORD  DRESET- 
206 OO0406’ 363 000 “BYTE 363.0 
207 OO0410’ 004736 pe SEARCH- 
208 OO0Nl2’ 32 000 "BYTE 62,0 
209 OOO414’ 003006 “WORD STEPUP-. 
210 OOOY16’ 361 000 “BYTE  361,0 
211 OO0420’ 003150 “WORD  STEPON-. 
2le OO0Nee’ 360 coo "BYTE 360.0 
213 OOO4e4’ 004734 “WORD OF FSET-. 
214 O00426’ 367 000 BYTE 357.0 
215 O00430’ OON7Y2 . RETCTR-. 
216 OOON32’ 355 ooo "BYTE 356.0 
217 OOO434’ 003510 “WORD UNLOAD- 
218 OOUN3%’ 355 ooo -BYTE 355,0 
219 OO0440" OON744 “WO RECAL-. 
220 OOOHH2’ = 3S4 000 "BYTE 354.0 
221 COO444’ 003506 WORD Ack- 
222 OOO446’ 353 ooo "BYTE 353.0 
223 O004S0’ 003510 “WORD  ROPSET- 
224 000452’ 352 ood BYTE 352, 0 
225 OOO454’ 003Sle oh REL~ 
22m O00456’ 3S! coo "BYTE 351.0 
227 OO0460’ 003206 “WORD APORT- 
228 OO04b2’ 350 000 -BYTE 350 
229 OO00464’ 003212 “WORD BPORT- 
230 OOO466’ 347 ooo BYTE 347.0 
23! 060479’ 003356 FMT2e- 
232 000472’ 346 ooo BYTE 346.0 
233 OO0474’ 003362 WORD  FMT?CO- 
234 OO0476’ 345 000 BYTE 345.0 
235 * 003206 WORD  ODD- 
236 , 344 000 BYTE 344.0 
237 O00SO4’ 003212 “WORD EVER-. 
238 oo0st’’ 343 000 “BYTE 343.0 
239 O00’ 003216 “WORD ECTON-. 
240 O00Sic’ 342 000 “BYTE 342.0 
241 000514’ O03222 “WORD ECIOFF-. 
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RH11/RH70_- RPOY/RPOS/RPO6 DEVICE ROUTINE FOR MPG MACYI1 27(732) 
COMPILER TABLES 8 CONSTANT AREAS 

.BYTE 341.0 
“WORD HCION-. 
“BYTE 340.0 
- WORD HCIOFF 
“BYTE 337.0 

“BYT Bai OR-. 
pe Ste 
“BYTE 335.0 
“WORD CORON-. 
‘BYTE 334.0 
“WORD  COROFF- 
“BYTE 333.0 
“WORD VVOA-. 
"BYTE 332.0 
“WORD VVOFF-. 
“WORD 177777 

ASCII /NOWAIT/ 
"BYTE 376.0 
“ASCII 7 WAIT’ 
"BYTE 375.0 
"ASCII. /STATUS/ 
“BYTE 374,0 
"ASCII = 7COUNTS/ 
“BYTE 373.0 
“ASCII 7 SEEK/ 
“BYTE 372.0 
"ASCII /WRCKHD/ 
“BYTE 371,0 

Be Sot 
Brie 567 0 , 
“ASCII 7 BWRHD/ 
“BYTE 366.0 
"ASCII 7/CRESET/ 
“BYTE 365.0 
"ASCII /ORESET/ 
-BYTE 364.0 
"ASCII /SEARCH/ 
“BYTE  363,0 
"ASCII /STEPUP/ 
“BYTE 362.0 
"ASCII /STEPDN/ 
“BYTE 361.0 
"ASCII OFFSET’ 
“BYTE 360.0 
"ASCII 7RETCTRY 
“BYTE 357,0 
"ASCII 7/UNCLOAD/ 
.BYTE 356.0 
"ASCII 7 RECAL/ 
“BYTE 355.0 
"ASCII /PAKACK/ 
“BYTE 354,0 

; TABLE TERMINATOR 

;PACK TABLE EXTENSION 

24-SEP-76 14:21 PAGE 4-2 SEQ 0007 
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, MSFMT1-LOCZ 
»MSFMTI-LOCZ 
MSF Zz 

373, MSFMT1-LOCZ 

ses
 
YB
N 

35S, MSFNT1-LOCZ 
354; MSFMT1-LOCZ 

RAO / POG DEVICE ROUTINE FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 4-3 
ANT AREAS 

;MODEL VECTOR TABLE EXTEN. 

SEQ 0008 
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OTRPAB.P11 COMPILER TABLES & CONSTANT AREAS 

354 001344’ 000353 002106 .WORD 353, MSFMT1-L0C2 
355 001350’ 0003S2 302106 -WORD 352, MSFMT1-L0CZ 

ee flee Ge Geis ies Bt raen tees 324 1364" Bas Re : ; it 
389 001370’ 000346 002106 “WORD 346, MSFMT1-L0C2 
360 001374’ OO0034S 002106 WORD 5 MSFMT1-LOC 
361 001400" goo 002106 WORD SMSEMTi-LOC 
362 001404" 3 002106 “WORD 3; MSFMT1-LOC 
363 001410" bose 002106 “WORD Sie, MSEMT I< OC 
364 OO1414’ 1 002106 “WORD 1) MSFMTI-LOC2 
365 001420’ 000340 002106 “WORD =. 340) MSFMT1-L0CZ 
sob O01 e4 000337 002106 WORD 397, WSENTI 1. 0¢2 

368 iis ose pes ibe WORD 33 Mer NTL toe 
369 001440’ 000334 002106 “WORD 334, MSFMT1-L0CZ 
370 001444’ 000333 002106 “WORD 333, MSFMT1-L0C2 
#71 0014S0’ 000332 002106 “WORD 332; MSFMT1-LOCZ 

373 ; 
3m : COMPILER TABLE EXTENSION 

37 001454’ 003 376 OVCPTE: .BYTE 3,376 -NO WAIT 
377 001456’ 004537 o000l2 "WORD 4637.10. 
378 OO1462’ 003 375 “BYTE 3.375 WAIT 
379 001464’ 004537 o00012 "WORD 4837.10. 
380 001470’ 00% "BYTE 4.374 ; STATUS 
381 001472’ OONS37 000012 001002 “WORD 4637.10. ,1002 
382 001500’ OO% 373 “BYTE 4.373 ; COUNTS 
383 001502’ 004S37 O000le 001001 “WORD  4§37,10.,1001 
384 001510’ 003 ze BYTE 3,372 : SEEK 
38S 001512’ 004537 0000le “WORD 4837-10. 
386 001516" 006 371 ‘BYTE 6,37] ;WRITE CHECK HEADER 8 DATA 
387 001520’ 004S37 000012 000000 "WORD 4837, 10. ,0,2,2 

001526’ 000002 O00002 
388 Doles; 006 370 00 BYTE 6,370 3.2.2 ;WRITE CHECK DATA 

poteas, BOoeRS Babs O° WORD 10.40, 
390 001546’ 006 367 .BYTE 6,367 sREAD HEADER 8 DATA 
391 001550’ 004537 O00012 ocoD0cO “WORD 4637,10.,0,2,2 

901556; oocode 
392 001562’ 006 .BYTE 6,366 ;WRITE HEADER 8 DATA 
393 001564’ 004537 o000l2 ooD000 "WORD 4537, 10.,0,2,2 

001572’ Oo00de x00002 
3904 001576’ 003 365 .BYTE 3,365 sCONTROL RESET 
395 001600’ 004537 000012 “WORD 4637.10. 
3% 001604’ 003 364 “BYTE 3,364 DRIVE RESET 
397 001606’ 004537 000012 “WORD 4637.10. 
338 OOl612’ 003 36 “BYTE 3.3 : SEARCH 
399 001614" 004537 vud00!2 “WORD 4637.10 
400 OO1620’ — 004 362 “BYTE 4.3 -STEP UP 
401 O01C”2’ 004537 o000l2 ox00000 "WORD 4637,10.,0 
402 00163" O04 361 "BYTE 4 36] ;STEP DOWN 
403 00163¢c’ 004S37 000012 ooD00u0 “WORD 4837.10. ,0 
404 O01640’ O04 360 “BYTE 4.360 s OFFSET 
40S 001642’ 004S37 O0001l2 oocod0 “WORO ©. 4837, 10. ,0 
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DTRPRB.PLL COMPILER TABLES & CONSTANT AREAS 

y 1650’ S7 .BYTE 3,357 “RETURN TO CENTERLINE 
Mi vanteee owes ponds. gt de33 10. , 
408 001656’ 003 356 “BYTE 3,356 ; UNLOAD 
4 1650’ 004537 WO 4637.10. 
41 1664" ‘BYTE 3,355 - RECALIBRATE 
411 OO1656’ 1 hd 4837 10. 
412 001672’ 003 354 “BYTE 3,354 -PACK ACKNOWLEDGE 
413 001674’ 004537 : 4837.10. 
414 001700" "BYTE 3 READIN PRESET 
415 601702" le : 4637 10. 
416 001706’ 003 3Se BYTE 3,352 ; RELEASE 

ata rote bea ge “BYT 4532 10. A PORT 
41 Bbirie: ows? ooodi2 ‘HORS ae? 10. 'e SORT 
45? BBIFSS: ooulS? poodles BYTE e390) 
422 001730’ 003 347 “BYTE 3,34? -FORMAT 22 
423 001732’ 004S37 000012 “WORD 4637.10 
424 601736’ 002 46 “BYTE 3.316 sFORMAT 20 
425 001740’ 004537 o00012 “WORD 4637.10. 
42h OOI74H4' — 003 345 “BYTE 3,348 ; 000 
427 001746" 004537 000012 “WORD 4637.10. 
428 0017S” 344 “BYTE 3.344 : EVEN 
429 001754’ 064537 000012 “WORD 4637.10. 
430 001760’ — 003 343 "BYTE 3,343 ECI ON 
431 0017b2’ 004537 000012 “WORD 4537.10. 
432 O00176E’ 003 Me “BYTE 3,342 sECI OFF 
433 001770’ 004537 000012 “WORD 4637.10. 
434 001774" 003 M1 “BYTE 3,341 HCI ON 
43S 001776’ 004537 O00012 "WORD 4637.10. 
43% O0c002’ 003 340 “BYTE 3,340 sHCI OFF 
437 O0CD0H’ 000012 “WORD 4837.10. 
438 002010" wos 337 “BYTE 3 3 :BAI ON 
439 Ooebie’ ov 000012 "WORD 4637.10. 
440) (i6’ 003 336 “BYTE 3,336 BAI OFF 
441 OGcLe0’ 004537 o0d0!2 “WORD 4537.10 
442 Q0e0e4’ 005 335 "BYTE 3 CORRECTION ON 
443 O0020206’ 004537 OUduic “WORD 4637.10. 
444 000032’ 003 “BYTE 3,334 CORRECTION OFF 
445 Q0°0094’ 004537 000012 “WORD 4637.10. 
we 000040’ 003 "BYTE 3 :VOLUME VALID ON 
447 QOc042’ 004S37 O000i2 “WORD 4537.10. 
448 002046’ 003 “BYTE 3,332 - VOLUME VALID OFF 
Hua O020S0’ 004537 o000!12 “WORD 4537, 10 

4S1 ; 
tbe . DEVICE INTERFACE WORD SYMBCL TABLE 

4S4 O020S4’ OS4S03 020114 OVIWST: .ASCII /CYL / 
455 002060’ OCQOC4 “WORD DEVIWI 
455 GOe062’ 042510 O4210! "ASCII /HEAD/ 
457 O00c066’ 000006 “WORD  DEVIW2 
453 000070’ O425e3 052103 "ASCII. /SECT/ 
459 000074’ O00010 “WORG  DEVIW3 
460 000076’ OSelz2 os54Se2 TASCIT /RTRY/ 
461 OO210e’ 00012 “WORD = DEVIWH 
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DTRPAB.P11 COMPILER TABLES & CONSTANT AREAS 

62 Q02104’ 177777 .WORD = 177777 END OF TABLE 

464 ; 
15 ; MODEL STATEMENT TABLE EXTENSION 

467 002106’ 000 ASFMT1: .BYTE 0 
468 002107’ 377 QS2101 000377 MSFMTe: .ASCIZ <377>/AT/<377> 
469 002114" O84777 OS2116 177517 MSFMT3: .ASCIZ ¢377>/INTO/<377> 

QG2122’ 000 
470 002123’ 377 OS1106 ON6S17 MSFMT4: .ASCIZ «377>/FROM/<377) 

002130’ 000377 
471 002132’ 377 ooo MSFMTS: .BYTE 377,0 
U72 EVEN 

a 
45 -DEVICE ROUTINE CONSTANTS & EQUATES 

477 
478 002134’ HSKPST= . 
479 002134’ ISTAT= . ;STORAGE FOR DEV REG’S AT INT 
480 002134’ 900000 900000 ococn00 “WORD 0,0,0,0,0,0,0,0 

oge142’ goo000 occ000 ocD000 
0021S0’ 00000 o00c00 

481 002154* 000000 900000 coDNcD .WORD 0,0,0,0,0,0,0 
002162’ 900000 oo0000 occ000 
002170’ o0000d 

482 002172’ 000000 o00000 xon000 .WORD 0,0,0,0,0,0,0 
002200’ oo0000 000000 
002206’ o00c0d 

CSTAT: -BLKW 22. sDEV REG CURRENT VALUES STORAGE 

dYRO: -HORG ! ;BYTES READ COUNT 

BYWR: - WORD 0 :BYTES WRITTEN COUNT 

BYCK: [WOR 8 -BYTES CHECKED COUNT 
“WORD 60 

ROENT: “ORD g a ass COUNT BRENT: chose CRECK ERNE COUNT 
SKCNT: .WORD O | SEEK/SEARCH CHD COUNT 
MISCNT: .WORD "MISC. CMND C 
ERRCNT: .WORD O * DEVICE ERRORS UNO UNT 
CECCER: .WORD O *CORRECTABLE ECC ERRORS 
DATAER: :WORD 0 ?DATA ERRORS COUNT 
OLTCNT: :WORD 0 sDATA LATE ERRORS 
OTECNT: .WORD O TIMING ERRORS 
HCRCNT: .WORD O i PEAS R CRC ERRORS 
FERCNT: .WORD 0 FORMAT ERRORS 
HCECNT: .WORD 0 : HEADER COMPARE | ERRORS 
OCKCNT: :WORD OO *DATA CHECK ERRO 
ACECNT: {WORD O WRITE CHECK ERRORS 
RETRYS: .WORD 0 +8 OF RETRIES ON I/O CMNDS 
INTCNT: .WORD O INTERRUPTS COUNT 
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; R_PROG 
SADR OF Pevie Cou COUNT TOTALS 
‘FLAG WORD OF CURR CMNO 

om
 @ WORD CNT FOR CURR CMNO 

iPS BYTE CNT FOR CURR CMND 

;BASE VALUE FOR RPCS1 REG 
; PORT SELECT BIT - 1 = PORT B 

BASE VALUE FOR RPCS2 REG 
; BUS ADORESS INCREMENT INHIBIT = 1 
: PARITY MODE - 1 = EVEN 

;BASE VALUE FOR RPOF REG 
; HEADER COMPARE INHIBIT = 1 
; £CC INMIBIT = 1 
; FORMAT 16 BIT WORDS = 
VALUE TO BE TAILORED BY DEV ROUT 

;PSW ADDRESS 

@ OF DEVICE REGISTERS 
if OF STATISTICAL COUNT WORDS 

;SYS FLGWO BIT DEFINITIONS 

;MEMORY MANAGEMENT EQUATES 

;EQUATES FOR DEVICE REGISTER NAMES 

SEQ 0012 



MATNDEC-11-DTRPA-B 
CTRPAB. Pil COMPILER TABLES & CONSTANT AREAS 

000034 = 
000036 RPCC= 
000040 R Re 

Bir ae RPECI= 
OCOO46S RPECe= 
000050 RPBRE= 
oocoSse RPCS3= 

;RPCS1 

040000 TRE= 
020000 MCPE= 
004000 DVA= 

;RPCS2 

010000 NED= 

;RPDS 

sae ue 
010000 = 
00C400 OPR= 
000100 VV= 

;RPER1 

040000 UNS= 

PATCH: .REPT 
WORD 

-ENDR 

34 

NO1 
RH11/RH70_- RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 4-8 

DEVICE BIT EQUATES 

;PATCH AREA 

SEQ 0013 
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B40 002530’ 004067 
B41 02534" 004767 
bas Queene" bac7ts 
G44 002546" 001403 
64S 002550’ 004567 
GH OOESEN’ 177434 
ba Goesee” ObiOLe 
649 002564’ 010700 
B50 002566" 062700 
e82 Gaee7e: Ous7e0 
653 O0e600" 001003 
es Diba’ QOIa74 
656 002606" 000477 
657 002610" 004767 
B58 002614" 032704 

000003 176334 HSKEEP: 
177710 
7770 
10000 17770e 

000004 

10$: 
177424 
000117 

eds: 

30s: 

006604 REPORT: 
006632 

o0000e 

006636 

177776 ss: 

177476 
000027 

108: 

006706 15§: 
000002 

; nae PENCE ROUTINE LOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE S 
BOe 

-SBTTL RPOY/RPOS/RPOS SUPPORT ROUTINES ENTERED FROM MPG 

;DEVICE ROUTINE HOUSEKEEPING 

;JSR_——- RS, HSKEEP 
- WORD O OR 1 

*R2 = PROG’S OPS 
:DESTROYS RO,Al 

MOV 83, RTRY 
CLR PROC I 
CLR RPCSeV 
MOV 810000, RPOFV 
TST RR)? 
BNE I 
BIT SHSKPEP , R2 

Ov PRD. 
ROO BHSKPST-. RO 
MOV BHSKPEN-HSKPST 2, RI 
CLR (RO)+ 
DEC R} 
BNE 20S 
AT. RS 

;RPOY/RPOS/RPOG REPORT ROUTINE 

:JSR -&S_ REPORT 
: FLOW 

JSR RO, SAVREG 
JSR PC’ SUPTAD 
MOV (RS). RY 
BIT 82,R4 
BEQ 55 
JSR RS STSTAT 
“WORD CSTAT-. 
BIT 4 77776, RM 

By Hs 
RDO eCSuNTS-. RO 
Rov SCNTNUM, Rd 
TST (RO)¢ 
BNE 1S$ 

Be ts 
R VRE X Ee Ope Van 

BIT #2,R4 

OF RETRY ATTEMPTS "fees VALLE 

1 
0 

; REG’S RO - RS 
it Ae UP PROG TBL AOR IN R3 

:GOING T STATUS DISPLAY? 

UNS PoRe STATUS REG’S 

sDISPLANIN NG cNTS AT ENO OF 
(Y,N-15$) 

:SET UP AOR OF CNTS 

i Fils "cnr gar ono eo? 
;Y,N-15$ 

BEE BoA Wor WORDS” (Y peers) 
369-10 at ie i CATS ARE 0°S 

SPLAY VICE 
DOING STATUS DISPLAY? 

SEQ 0014 



cOo2 
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, DTRPRE.PiL RPOY/RPOS/RPOG SUPPORT ROUTINES ENTERED FROM MPG 

| ay . o19700 a BaSeNT fm “ior OF REG'S AT 
661 acesG 177310 ADD AfeTaTe. RO “LAST IN 
bbe 002630’ 012701 000026 MOV BREGNUM, RI : SET a OF REG’S 
663 002634’ C0S720 20$: TST (RO)+ “ALL REG’S = 0? 

| 664 O0c635° 301003 BNE 308 =N, Y-4OS 
' $65 O0e642° 005301 DEC Ri 

665 O0cb42’ 001374 BNE 208 
657 O0c644’ 000407 BR 40S 

| $68 00264" 004567 007250 308 JSR RS PRINT ; ISSUE ’AT LAST INT’ MSG 
| 869 O0c6S2" 007371 -WORD ATI MSG-. 

670 O0c6S4’ OO0014 -WORD = le. 
671 O0c6SS’ 7? 0068770 JSR RS DISPST G0 DISPLAY STATUS AT LAST INT 
b7¢ 002bb2’ res .WORD =«1StarT- 
673 O0>-664’ 007232 40$: JSR RS, PRINT ; ISSUE 'CURRENTLY’ MSG 
674 002670’ 007367 ~WORD  CURMSG-. 
675 002672’ OOO0le2 “WORD 10. 
676 OC °674%’ OO4S67 006752 JSR RS. DISPST :GO DISPLAY CURRENT STATUS 
677 OGe700" 77310 -woRD = cstat-. 
678 Bee gor isi JSR PC, PRTIWD -GO DISPLAY INFO WORDS 
679 , l DISCNT: BIT #14 s DISPLAY COUNTS? 

002712’ 001431 BEO RPTEND RPTEND 
681 002714’ 012700 000027 MOV @CNTNUM, RO cer UP 8 OF WORDS 
6P2 00e7e0’ 010701 MOV PC RI Peet UP AOR OF CNTS 
653 002722’ Obe701 177342 ADO eCOUNTS-. ,R1 
684 O0e7e6’ 010702 MOV Pc Re -SET UP TBL ADR 
685 002730’ 062702 O00065 ADO SREPTBL-. Re 
68 OC2734’ 012267 00012 RPTLP: MOV (R2)+, RPTBAS -MOV MSG ADR TO SVR LINKAGE 
687 002740’ 004067 006374 JSR RO. SAVREG :SAVE ALL REG’S 
688 OOC744’ 011100 MOV (RI) RO GET CURRENT COUNT 
689 002746’ 004577 175104 JSR RS, BBINASC :CONVERT IT TO ASCII 
690 002752’ pongo RPTBAS: .WORD  XXKX 
691 002754’ 004967 006374 JSR RO, RESREG -RESTORE REG’S 
692 002760’ 005721 TST (RL)+ :POINT AT NXT CNT 

Boy BOSTEN” poToes Be OOP : DONE Ai WORDS” 69 002764’ 001363 TLP Y N-RPTLP 
695 O0e7hb’ 004567 007130 ‘SR RS, PRINT 08 ISSUE COUNTS MSG 
65 002772’ OO74I6 ~WC2D = CNTSMG-. 
697 O0C774’ O00Si2 “WORD  CNTSEN-CNTSMG . 
698 002776’ ? 007120 RPTEND: JSR RS PRINT - ISSUE “END OF REPORT" MSG 
699 003002’ 007267 -WORD RENOMG-. 
700 003004" 4777 “WORD 13. 
701 003006’ PS 006342 DVREX: JSR RO, RESREG ; RESTORE REGISTERS 
702 003012’ 005725 TST (RS)+ *SET UP RETURN POINT 
703 003014’ Q00205 RTS RS “EXIT IN-LINE 

705 
706 003016" 007452 REPTBL: .WORD  BCMRO-RPTBAS 
707 003020’ 007460 “WORD  BCMRO+6-RPTBAS 
708 0030c2’ 007474 BCMWR-RPTBAS 

aa Beene’ Bareon WORD BCRCR RP TBE Fit BOSS’ DOveSE WOdd BERCKSGCRETBAS 
712 003032’ 007553 “WORD CMOCRO-RPTBAS 
713 003034’ 007566 “WORD CMOCWR-RPTBAS 
714 003036’ 007601 “WORD CMDCCK-RPTBAS 
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| OTRPRB. P11 RPOY/RPOS/RPOG SUPPORT ROUTINES ENTERED FROM MPG 

71S , ? . “RPT 5 ee  Sase 
st ee rons : NT mal 

ao ee oe Rie | 720 , : -RPT 
| ze Q03054° 907762 WORD cNTD RE TBRS 

| 723 ieee ait nese ie te 
|  7e4 003062" 010032 : CNTHCE-RPTBAS 

725 003064’ O1004%6 -WORD  CNTDCK-RPTBAS 
726 003085 610065 “WORD  CNTWCE-RPTBAS 
727 * 610114 -WORO  CNTRTY-RPTBRS 
738 003072’ 010142 [WORD  CNTINT-RPTBAS 

730 
731 
732 
733 ; TIMEOUT ERROR ROUTINE 

=) ;JSR RS, TOUTER S/R CALL 

737 ’ OON067 006240 TOUTER: JSR RO, SAVREG ;SAVE ALL REGISTERS 
| 738 003100° OO4767 006265 JSR PC’ SUPTAD SET UP RECS1 § PROG TRL AOR’S 

733 aes Serb? 000004 174670 BIT aut DIP, DFLGHD iUNL ORD CHRD IN PROGRESS? 
1c , 

aay Beatie? Beiee> 006272 rar Ot ORE CURRENT STATUS 
742 003120’ 177070 -WORD cStAar- 
743 003122’ OONSE7 O04S26 JSR RS, TVECT ik a bor VECTOR CONTROL 
744 O03! * OOO404 BR 10$ 
74S 130’ 142714 000100 ICB ss 8 100, (R4) 

Re Bla: erty Big aos: gt ASLO SEMA : ’ Fu 
748 144° see eels 174630 Bi SSHOVER; DFLGidD 7/0 ILE at TO ACQUIRE DISK? 

ry Bales. Bee i: AS 750 003154" 7 O04S32 ERRCS! s /0 TIMEOUT ERROR MSG 
751 003160" 003315 . 10t0-€ 

oes 164" 174610 208: BR 0, OFLGWD i, MPN OVER 17/0 ERROR FLAG 
754 003172’ OO4SE7 O04S14 JSR RS ERRCS “ISSUE 1/0 ON DISK ACQUIRE ERR MSG 
755 003176’ WORD AcdTO-ERMBAS 
755 003200’ 004067 006150 308: JSR RO. RESREG ;RESTORE REGISTERS 
757 O03204’ 012605 MOV (SP)+. RS REMOVE RETURN ADR 
758 003206’ 000177 174636 Ju aCUPGER :GO TO ERROR EXIT 

760 003212’ 032777 O00002 174644 CKUNLD: BIT SUSMTPS, ICSYSFW ; NEED TO USE MTPS INST? 
761 003220’ 001007 BNE : V9 oe 
7be * 113767 177776 177140 MOVB , CURPSW ‘CAVE NT PRIORITY 
763 os eet 152737 000340 177776 BISB #340, d8PS -SET PRIORITY TO 7 
764 003236’ OOO4O4 BR 34S :60 SET UP UNIT 8 
765 003040’ 106767 177124 328: MEPS § CURPSW “SAVE CURR PRIORITY 
766 003044’ 106427 000340 MTPS  —- 8340 -SET PRIORITY TO 7 
767 003250’ 016400 000010 34S: MOV RPCS2<RY) , RC :GET CURR UNIT 8 
768 003254’ 010001 MOV RO Rh :SAVE IT 
769 003256’ 042700 177747 BIC wt 7.R0 *RESET UNIT 8 & OTHER BITS 
770 003262’ 156300 000035 BISB PCURDV(R3),RO “SET IN MY UNIT 8 
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RPOY/RPOS/RPOG SUPPORT ROUTINES ENTERED FROM Mr 

003266’ 110064 0000:0 RO, RPCS2. RY) Ben, fel RH11 

ABS cm RO Virus 
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003300’ 100 OM RO ek THE BIT 
, renee 010200 #19200, RO BOTH SET? 

003310’ 042713 000010 BIC @WTYIOT, (R3) SET her WAITING FOR 1/0 TERM FLAG 
003314" 042767 O00004 174460 BIC tUNLDIP, OF LGWO N PROGRESS FLAG 
003322’ 012763 005670 OO003C 40S: ‘MOV PTOCNT(R3) STOR 1 ecae 7/0 COUNT 
003330’ 110164 00010 MOVE Ri pee RS) T 
003334’ 14 TST (RG) jRESELECT ORIG ORIVE 
O36 144 ooooc2 174520 gy SUSNTPS, OCSYSFH jNEED_T USE MTPS INST? 

OOI6’ 116737 177016 177776 HOV CURPSH, 38PS RESTORE ORIG PRIORITY 

, retiss 177006 SOS:  MTPS  CURPSW Be cTORE OR ORIG PRIORITY 
003362’ OO4067 005765 60$: JSR RO, RESREG "RESTORE REGISTERS 
003366’ O00c0S RTS RS RETURN IN-LINE 

;KILL USER PROGRAM ROUTINE 

-JSR ——RS_KILL S/R CALL 
iR3 must COs CONTAIN PROG TBL ADR 
‘DEST RO,R1 

003370’ 016701 174430 KILL: MOV DREGAD.R1 :GET DEV REG AOR 
003374" OO4S67 O042S4 ISR RS TVECT BO J He HAVE VECTOR CONTROL? 
003400’ BR KICLEX Ong 
oo3402’ 132711 000100 BITB 8100, (R1) ic ht ee SET? 
003406’ O01 BE Q 10S : 10$ 
003410’ 142711 000100 BICB = #100, (R11) ‘RtGeT INT ENABLE 
003414’ 004767 OO4210 10$ JSR PC RINTV ‘RESET INT VECTOR INFO 
003420’ KILLEX: RTS RS’ “EXIT IN-LINE 

SEQ 0017 
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OTRPAB.P11 RPOY/RPOS/RPOG NON-I/0 FUNCTION ROUTINES 

806 .SBTTL RPON/RPOS/RPDG NON-1/0 FUNCTION ROUTINES 

808 
803 s"STEPUP” FUNCTION ROUTINE 

gt ;JSR_ «RS. STEPUP FUNCTION CALL 
gig : WORD NBR INCREMENT FACTOR 

814 o03422’ 004767 000060 STEPUP: JSR PC,STPCOM :00, CORION SE 10 SECT 8 

816 rete BESSA 10$: oe R3 -SECT 8 IN 
817 003432’ 103403 BLO 1S$ :N.Y-15$ 
818 OOWN3"’ 160302 SUB R3,R2 "ADT SECT & DOWNWARDS 
819 003436’ bose! INC Ri “ADO 1 TO HEAD 
820 O03440’ BR -GO CK NEW SECT 8 VALLE 
B21 OogH4e’ Gedle7 000023 15S: CMP Ri. 819 *HEAD 8 IN 

B55 Siaace: | Bo ete Ray Ato , 1 000023 #19. ,R1 aby 8 DOWNKARDS 
B54 BONEN’ Opeeod INC RO “ADD 1 TO CYL 8 
825 003456’ 000771 BR 15S >GO CHECK IEW HEAD 8 
825 003460’ 020004 20s: CMP RO. RY “CYL 8 IN RANCE? 
827 OO3be’ 103402 BLO STEPEX *N. Y-STEPEX 
828 OO3464’ 160400 SUB RY RO “ADT CYL_& DOWNWARDS 
829 003466’ 000774 BR 20s -GO CK IT NOW 
830 003470’ 010067 174310 STEPEX: MOV RO, CYL “STORE NEW CYL,HEAD,SECT VALUES 
831 OO3474’ 010167 174306 MOV R1; HEAD 
832 003500’ 91067 174304 MOV Ro; SECT 
Bs 003504’ OS RTS RS -EXIT TO USER PROG 

835 
83 003505’ 016700 174272 STPCOM: MOV CYL, RO GET eit tee. & SECT VALUES 
837 003512’ 016701 174270 MOV HEAD, RI 7IN REGIS 
638 00-516’ 016702 174eb6 MOV SECT’ Ro 
B39 Oosce’ OOi76? Dosti PC SUPTAD ;GET PROG TBL ADR IN R3 
840 003526" 012704 MOV e4li. RY “PRESET 8 OF CYL’S TO RPOY/RPOS 
841 003532" Ge763 000040 000032 BIT 840. PADLCD(R3) > THIS AN RPOG? 
842 003540’ 00140 BEQ STPCIO Y N-STPCIO 
843 O03542’ 012704 001457 MOV #815. RY “SET UP 8 OF RPDG CYL’S 
844 003546’ 012703 000026 STPC1O: MOV #22. 3 >PRESET TO 8 OF 16 BIT WD SECTORS 
84S Oo Fe 032767 O10000 176616 BIT 8FNTC28, RPOFV *USING 16 BIT WORD FORMAT? 
846 * 901002 BNE STPCEX =N. Y-STPCEX 
847 003562’ 012703 o00024 MOV 820. ,R3 -SET UP 8 OF 1a BIT WO SECTORS 
bya 003565’ 000207 STPCEX: RTS PC “EXIT IN-LINE 

gS0 
851 :"STEPDN” FUNCTION ROUTINE 

853 -JSR_- RS .STEPDN FUNCTION CALL 
B54 >, WORD NOR DECREMENT FACTOR 

856 003570’ OON7b7 177712 STEPON: JSR PC STPCOM ;DO COMMON SETUP 
857 003574’ 162502 Sus (RS)+,Re *SUB DECR FACTOR FROM SECT 8 
858 003576’ Oe0e03 40$: CMP R2.R3 -SECT # IN RANGE? 
859 003600’ 103403 BLO 4us¢ :N. Y-4SS 
860 003602’ 060302 ADD R3,Re "AGI SECT # UPWARDS 
861 003604’ 00530! DEC R1 *DECR HEAD # BY | 
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OTRPAB.P11 RPOY/RPOS/RPO NON-1/0 FUNCTION ROUTINES 

862 003606’ 000773 BR 40S :GO CK NEW SECT 8 VALUE 
863 005610) Oe0127 000023 4S$: CMP Ri. #19. jHEAD 8 IN RANGE? 

86S pete ipa 900023 ty ste ,R1 babs 1) warns 
866 003622’ 005300 DEC RO *DECR CYL @ BY 1 
857 0036e4% 000771 BR 4S$ -GO CHECK NEW HEAD 8 
868 003606’ O20004 SOS: CMP RO RY “CYL 8 JN RANGE? 
869 003630’ 103717 BLO STEPEX -N, Y-STEPEX 
870 003632’ O60400 ADO RY RO “AGT IT UPWARDS 
871 003634’ BR so$ -GO CK IT NOW 
872 
873 
Bm "WAIT" FUNCTION ROUTINE 

B76 ;JSR ——-RS WAIT FUNCTION CALL 

878 003636’ 042767 100000 174136 WAIT: BIC SWAITMD , DFLGND RESET THE “NOWAIT” FLAG 
879 003644’ 004757 003464 JSR PC, CKDBSY “WAIT IF BUSY 8 DO TERMINATION 
880 003650’ 004767 003754 JSR PC’RINTV *RESET THE INTERRUPT VECTOR 
881 003654’ O00e0S RTS RS’ “EXIT IN-LINE 

883 
eH -"NOWAIT™ FUNCTION ROUTINE 

B86 -JSR RS, NOWAIT FUNCTION CALL 

888 003656’ 052767 100000 : BIS SAI TMD, DFLGHD -SET THE “NOWAIT™ FLAG 
B89 003654’ O0020S RTS RS *EXIT IN-LINE 

891 
Bie -"APORT™ FUNCTION ROUTINE 

ea -JSR RS, APORT FUNCTION CALL 

896 003665’ 042767 002000 BIC SPORT, RPCSIV :RESET THE PORT BIT 
B97 003674" 000205 RTS RS ‘EXIT IN-LINE 

899 
300 :"BPORT™ FUNCTION ROUTINE 

we ;JSR RS, BPORT FUNCTION CALL 

904 003676’ 052767 cd2c00 BIS 8PORT,RPCSIV -SET THE PORT BIT TO B PORT 
05 003704’ o0d20s RTS RS “EXIT IN-LINE 

907 
308 "ODD" FUNCTION ROUTINE 

310 :JSR RS, OOD FUNCTION CALL 

Sl2 003706’ 042767 cD0020 BIC #PARITY, RPCS2V :RESET THE PARITY BIT 
913 003714’ Ood2ds TS RS ?EXTT IN-LINE 
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003716’ 

003746 
003754’ 

003755 
003764’ 

003766’ 
003774" 

003776’ 
004004’ 

QS2767 
oo0e0s 

0S2767 

042767 

0S2767 

042767 
000205 

052767 
000205 

042767 
000205 

;"ECION” FUNCTION ROUTINE 

;"ECIOFF™ FUNCTION ROUTINE 

RH11/RH70 - RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI! 27(732) 
RPOY/RPOS 

FUNCTION ROUTINE 

; JSR RS EVEN 

SPARITY, RPCSeV 
RS 

; JSR RS,ECION 

sECI, RPOFV 
RS 

;JSR RS ,ECIOFF 

8ECI, RPOFV 
RS 

;"HCION™ FUNCTION ROUTINE 

;"HCIOFF™ FUNCTION ROUTINE 

; JSR RS, HCION 

SHCI , RPOFV 
RS 

; JSR RS ,HCIOFF 

SHC, RPOFV 
RS 

;"BAION” FUNCTION ROUTINE 

;"BAIOFF™ FUNCTION ROUTINE 

; JSR RS, BAION 

SBAT,RPCSeV 
RS 

; JSR RS, BAIOFF 

/RPO& NON-1/0 FUNCTION ROUTINES 

;"EVEN™ 

oc0020 1764SO0 EVEN: 81S 
RTS 

OO4O000 176442 ECION: BIS 
RTS 

OGYOOO 176432 ECIOFF: BIC 
RTS 

002000 176422 HCION: BIS 
RTS 

Oo2e000 176412 HCIOFF: BIC 
RTS 

000010 176400 BAION: BIS 
RTS 

000010 176370 BAIOFF: BIC 
RTS 

#BAI,RPCS2V 
RS 

24-SEP-76 14:21 PAGE 6-2 

FUNCTION CALL 

;SET_THE PARITY BIT FOR EVEN 
SEXIT IN-LINE 

FUNCTION CALL 

;SET_THE ECI BIT 
ZEXIT IN-LINE 

FUNCTION CALL 

;RESET THE ECI BIT 
ZEXIT IN-LINE 

FUNCTION CALL 

;SET_ THE HCI BIT 
EXIT IN-LINE 

FUNCTION CALL 

;RESET THE HCI BIT 
sEXIT IN-LINE 

FUNCTION CALL 

;SET THE BAI BIT 
SEXIT IN-LINE 

FUNCTION CALL 

;RESET THE BAI BIT 
sEXIT IN-LINE 

SEQ 0020 
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004006 
004014" 

OO40S6 
004064’ 

RPO4/ 

042767 

0S2767 
000205 

042767 
00020S 

0S2767 
00d20S 

0S2767 
O00020S 

042767 
00020S 

002000 

001000 

001000 

010000 

010000 

173766 

173756 

173746 

173736 

1763¢2 

176312 

CORON: 

COROFF : 

VVON: 

VVOFF : 

FMT2e2: 

FMTeO: 

I0e 
RH11/RH70 - RPQY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) 
RPOS/RPO6 NON-I/0 FUNCTION ROUTINES 

; "CORON" FUNCTION ROUTINE 

BIC 
RTS 

; JSR RS , CORON 

sCORFLG, DFLGWO 
RS 

;"COROFF™ FUNCTION ROUTINE 

BIS 
RTS 

; JSR RS, COROFF 

sCORFLG, DFLGWOD 
RS 

;"WVON" FUNCTION ROUTINE 

; JSR RS, VVON 

BIC 8VVFLG, DFLGND 
RTS RS 

;"VVOFF™ FUNCTION ROUTINE 

; JSR RS , VVOFF 

IS SVVFLG, DFLGNO 
RS RTS 

;"FMT22" FUNCTION ROUTINE 

8 
R 

; JSR RS, FMT2e 

IS SF MT22B, RPOFV 
TS RS 

;"FMT20™ FUNCTION ROUTINE 

ol
es
) 

pa
rt
e)
 

W
O
 

; JSR RS,FMT20 

sFMT22B, RPOFV 
RS 

24-SEP-76 14:21 PAGE 6-3 

FUNCTION CALL 

;RESET THE COR INH FLAG 
sEXIT IN-LINE 

FUNCTION CALL 

;SET_THE COR INH FLAG 
EXIT IN-LINE 

FUNCTION CALL 

;RESET THE VV INH FLAG 
ZEXIT IN-LINE 

FUNCTION CALL 

;SET_THE VV INH FLAG 
EXIT IN-LINE 

FUNCTION CALL 

;SET_ THE FORMAT 22 BIT 
EXIT IN-LINE 

FUNCTION CALL 

;RESET THE FORMAT 22 BIT 
EXIT IN-LINE 

SEQ 0021 
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Ot? ~SBTTL RPO4/RPOS/RPOG NON-INTERRUPT TYPE 1/0 FUNCTION ROUTINES 

1019 
S
R
E
B
 

RO
BE

 
Na 

MN
Es
 

B
u
i
n
 

ere
 

rts
 

pe
rr
er
ee
na
ge
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004136’ 
004142” 

012702 
000414 

012702 
000411 

0 
000403 

003242 

178725 
oocc40 

003SS6 

173714 

000011 

000003 

000023 

000021 

000010 

CRESET: 

10§: 

20s: 

DRESET: 

PRKACK : 

ROPSET: 

;"CRESET” FUNCTION ROUTINE 

;JSR RS, CRESET 

JSR PC, CKDBSY 

ak pei 
CLR 
BIS ROO RPCS2(R4) 
TSTa ss CRY 
BMI 20$ 

Bar Bs 
JSR RS. ERRCS 

WORD cRtO -ERMBAS 

RTS RS 

s"DRESET™ FUNCTION ROUTINE 

;JSR RS, DRESET 

BR NOLGOR 

“UNLOAD” FUNCTION ROUTINE 

;JSR RS, UNLOAD 

: MOV #003, Re 
BR NOICOM 

s“PAKACK” FUNCTION ROUTINE 
;JSR RS, PAKACK 

BR ROTCON 

s“RDPSET" FUNCTION ROUTINE 
;JSR RS, ROPSET 

MO’ 8021 R2 
BR NOICOM 

FUNCTION CALL 

;G0 CK 19 DEV IS BUSY 

Te Tee El 
Be Te OuT ¢ 

:SET * ite BIT IN Ree 
"READY SET YET? 
:N.Y-208 
; Tine 0 

ita ISSUE CRESET TIMEOUT ERROR 

;GO TO ERR RET POINT IN MPG 
EXIT IN-LINE TO USER’S PROG 

FUNCTION CALL 

;SET_UP DRESET CMND CODE 
G0 TO NO INT CMND COM PROCESSING 

FUNCTION CALL 

;SET_UP UNLOAD CMND CODE 
GO TO NO INT CMND COM PROCESSING 

FUNC) ION CALL 

;SET_UP PACK ACKNOWLEDGE CMND CODE 
:GO TO NO INT CMNO COM PROCESSING 

FUNCTION CALL 

;SET UP READ IN PRESET CMND CODE 
;GO TO NO INT CMND COM PROCESSING 
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OTRPAB.P11 RBOW/Ae Ae’ RDOe N NON- NTERRGES Popty ike FuntT 1K R TiN 

1970 “REL” FUNCTION ROUTINE 

1076 -JSR RS, REL FUNCTION CALL 

1a 004166’ 012702 000013 REL: MOV #013, R2 ;SET UP RELEASE CMND CODE 
1075 004172’ O00400 BR NOICOM *GO TO NO INT CMND COM PROCESSING 
4 

1077 
1073 ;NON INTERRUPT I/0 FUNCTION COMMON PROCESSING 

1080 iRS = USER PROGRAM RETURN ADR 
1081 = RPCS1 ADR 
1082 ify = PROG TBL ADR 
1063 :R2 = FUNCTION’S COMMAND CODE 

108S OO4174’ 004767 003134 NOICOM: JSR PC, CKDBSY ;00, CK IF DEV 1S BUSY 
1085 O04200’ 005267 1761 INC mISCNT AOD 1 10 MISC. D ONT 
1087 DONoON 767 JSR PC ACQHSK PACQu RE 8 3 eiseree? HE DISK 
1088 10° 016764 176162 000032 MOV RPOFV. RPOF (RY) *SET UP BITS IN RPOF 
1089 004216’ 2? 000003 CMP R2. 8003 * UNLOAD CMND? 
1090 OO4e22’ 001403 BEQ 10$ N. Y-10° 
1031 oo4224: deze? 000013 CMP Re #013 RELEASE CMND? 

1has eee hee 001000 173542 10S: a 8VVFLG, DFLGHD Won Starve IN EFFECT? 
1094 O04240" 001006 BNE 20S 
1095 ote 000100 000012 BIT VV, RPDS (RY) ent Tie BIT SET? 
109% 0042S’ rate BNE 20$ 
1097 OO42Se" 12714 000023 20s MOVE 8023, (R4) HTESUE THE. Pack ACK ACKNOMLED ACKNOWLEDGE CNMND 

10% bosses: Sc7/ Arbus 173€ 2 ° Bis BenotSsfr 101, OFLGHD ee FeseD a he 

1190 renee stage 000012 MOV tO. RO fp DELAY ER 
1102 004276’ 005300 308: DEC RO ‘RELAY FOR A FEW T AICROSECONDS 
1103 DON 001376 BNE 50S 
1104 004302" 14 S (RY) i1S *SC’ ERROR BIT SET? 
1105S 004304’ 100021 BPL SOS N-50S 
1108 OON305 14 060000 BIT STRE+MCPE, (R4) The OR MCPE ERR BITS SET? 
11 OOM le’ OO1011 NE 4O$ 40S 
1108 14° oyoc00 © 000012 BIT #£RR, RPDS(RY) Baton SUMMARY BIT SET? 
1109 004322’ 00100S BNE 40S 7N,Y-40S 
1110 OO43e4’ O16400 000016 MOV RPAS(R4) , RO *GeT ATA SUMMARY REG 
HA ry ’ 936700 000622 IT MYATA,RO 515, IT MY ATA LINE? 
111 * 6014 EQ SOs :¥" N-SOS 
1113 004336’ 004567 003342 4os: § JSR RS ERRCS REPORT NON-INT TERM ERROR 
1114 004342’ 003473 -WORD NOLTER-ERMBAS 
111S OO4344’ 000177 173500 JMP SCUPGER -GO TO MPG’S ERROR RETURN POINT 
1116 O043S0° 12e0¢27 600003 sos: CMP Re, 8003 -IS THIS THE UNLOAD CMND? 

He pesca Brees 70 030 hr PTOCNT(R3) Yah eGs 1/0 CNT 
18 Bowen" base) Bobo 173410 BIS Ec OFLGWO a ica FLAG 

ttSy Bbasze: 1848 i so tone GOS 
1122 GO44O0’ 0Se2 000010 BIS #WTYIOT, (RB) a, WAITING FOR 1/0 TERM FLAG 
igs 4404’ pH a677 173436 JSR RS, aCIOBSY LEASE CNTRL UNTIL UNIT IS ON-LINE 
11 4410" 60$: RIS RS’ -EXIT TO USER PROG 
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OTRPAB.P11 RPOY/RPOS/RPOG NON-INTERRUPT TYPE 170 FUNCTION ROUTINES 

1128 sACQUIRE DISK AND HOUSEKEEP IT 

Liss ;JSR PC, ACQHSK S/R CALL 

11 "RS = ROR AFTER USER PROG JSR 
1131 ;R4 = RPCSI AOR 
1132 :R3 = PROG BD ADR 

1134 : DESTROYS RO 

1136 OO412° 01014 ACQHSK: MOV R1.-(SP) ;SAVE R1 
1137 004414" 00S063 000030 ACQRTY: CLR PTOCNT(R3) SET 1/0 CNT TO MAX VALUE 
1138 OO4420’ 042767 000174 173354 BIC SE OVERSEHOTER+SWOVTO+UNE BEP+CHD ISG DFLGWO ;HSKP FLAG BITS 
11339 OO4426’ 116300 000035 MOVB  PCURDV(R3) , RO “GET MY UNIT 8 
1140 004432’ Ge0de? 000007 CMP RO, 87 >VALID UNIT 9? 
1141 OO4436’ 101411 BLos 10% ?N.Y-10$ 
1142 * 012767 003653 O00446 MOV $ TNVDVN-ERMBAS , ACOEAD “SET UP AOR OF INV UNIT #8 ERR MSG 
1143 ’ 95°67 175644 INC DATAER “ADJ ERROR COUNTS 
1144 , 7 175634 dEC ERRCNT 

Hie ganes: grows Hog, a BT atte to 
tlds 4? eee ASL RI’ fe Bye acee 
1148 OO4465’ 060701 ADD PC RI ‘THIS UNIT # 
1149 OO4470° 062701 OO0446 ADO sATATBL-. 
1150 OO4474’ 112167 O004S6 MOVB = (R1)+ Late :STORE ATA BIT MASKS FOR 
1151 OO4S00’ 111167 OOO4S4 MOVB (R1) OTHATA “THIS UNIT 
1152 OO4SO4’ 056700 175664 BIS RPCSEV, RO :SET PAT & BAI BITS IN UNIT # 
1153 004510’ 005001 CLR *HSKP IST TIME FLAG 
1154 004512" 010068 000010 12S: NOV RQ, RPCS2CRM) ino UNIT @ TO RH11 

ie pede, neat 010000 oc0010 BIT NED, RPCS2(R4) ROR ExistEnt Dave? 
1157 O04S26’ 001413 BEQ 
1158 ’ TST ts i TIME? 
115 ’ OO BNE I s N-16$ 

Hey : S 000100 000001 oy 1(R4) ints! ROR ee Iles poueaa’ ApoveS Be’ tg iR9 RUMI ERROR CLEAR 
1163 004546’ 012767 003360 OO0340 168: MOV SNONEXD-ERMBAS,ACQEAD :SET UP ADR OF NO-EXIST ORIVE ERR MSG 
1164 OO45S4’ 000SS3 BR ACQERR -GO REPORT THE ERR 
1165 O045S6’ 005064 000012 20$: CLR RPDS (RY) *WRITE TO A DRIVE RF 
1165 OO04S62’ 032714 OO4000 BIT SDVA, (RY) s DRIVE AVAILABLE SET? 
1167 004556’ 001035 BNE GOTDSK *N.Y-GOTOSK 
1168 004570’ 112e764 000100 o00001 MOVB 8100, 1(R4) i NeKP ANY RHI oRRORS 
1169 DOs 7B 052713 000010 IS euT4tOT, (R3) ise WAITING FOR 70 TERM FLAG 
1170 * 062767 000010 173172 1S SSWOVER’ DFLGWD T WAIT FOR § WITCH OV OVE LAG 
1171 004610’ 112714 O00101 MOVB #101, (R4) >ISSUE NOP & SET 
1172 OO4614’ 004577 173226 JSR RS, aCIOBSY *RELEASE CONTROL NTE hints IS SEIZED 
1173 004-20° 032767 000020 173154 BIT sSHOTER, DFLGHD ERROR IN INT DURING SWITCH OVER? 

{15¢ neta fa1006 QOCO4O 173144 BY hovto, OFLGWO iN Sts ERROR ON SWITCH OVER? 
1176 004636’ 001133 BNE ACQGDK =N Y-ACQGDK _ 
1177 4O° 14 000001 Move 4} (RY) ‘RESET INT ©NABLE 
1178 yy? GY $ :GO MAKE SUxE WE STILL HAVE IT 
1179 OO4646’ O10146 30S: MOV R1,-(SP) :SAVE Ri & R2 
1180 OO4650’ 010246 MOV Re. -(SP) 
1181 004652’ 004567 003052 JSR RS ERRIS ;REPORT INT’S ERROR MSG 
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RPOY/RPOS/RPO6 NON-INTERRUPT TYPE I/O FUNCTION ROUTINES 

010246 

00030 
010000 

003436 

002570 

172722 

173112 

000012 

o0d20e 

000146 

000001 

172746 

oocoso 

172722 

172702 

ACQIAD: .WORD 

GOTOSK: 

40$: 
SOs: 

60S: 

70$: 

80S: 

90S: 

100$: 

ACQERR: 

ACQEAD 
ACQERC: 

ACQGDK: 

NOATA-ERMBAS 
ACQERC 
BPHOVERASHOIER, , OF LGWD 

anol, » RPDS (RY) 

sOF FLIN-ERMBAS , ACQEAD 
ACGERR 
Ri 
(RY) 
100 
UNS , RPERI (RY) 

Bas 
60$ 
#INITDE-ERMBAS , ACQEAD 
ACQERR 
Rl 
RPAS (RY) , RO 
RO 
90S 
OTHATA, RO 
30s 
MYATA,RO 
70$ 
RO, RPAS(RY) 
#100, 1(R4) 

208 a6 (RY) 
90$ 
ERRI 
Sos 
aBNY IOI, DFLGHD 

SINITUS-ERMBAS , ACQEAD 
ACOE 
ERRI 
SANYIOI , DFLGWD 
uel (RY) 

RRI 
OERR, DFLGWD 
P)+,R1 

8
n
=
 
3
5
 

I 
S 

PC 

PC’ CKDBSY 
ACORTY 

24-SEP-76 14:21 PAGE 7-3 SEQ 002s 

;GO_TO COMMON ERROR RETURN 
:RESET SH SHI TCH OVER FLAGS 

‘DISK One Ne? 
:N, Y-40S 
;SET UP £OR, OF DISK OFFLINE ERR MSG 

AN UNSAFE ERROR? 

a TIME THRU ON THIS ERROR? 
Y,N-60S 

ictT UP ADR OF INITIATION ERR MSG 
GO REPORT THE ERR 
* ADO i a ERROR BOP CNT 
GET _ATA REG 
s18 THERE AN ATTENTION? 

N-90S 
int ik ONLY? 
°N, Y-90S 
im ATA LINE ALSO? 
; -70$ 

Recey OTHER ATA LINES 
i00 RHI ERROR CLEAR 

iReseT Et OfMER at aeiN LINES 
*GO CLEAR MY DRIVE 
“ERROR ON PREVIOUS 1/0? 
:N, Y-90S 
ANY 170 CMNDS BEEN ISSUED? 
:Y,N-90$ 
“SET UP ADR OF UNSAFE ERROR MSG 
G0 REPORT THE ERR 
RESET PREV 1/0 ERRn FLAG 
‘SET FLAG TO PREVENT LOOP 
;D0 RHI1 8 DRIVE CLEAR 
?GO CK 'SC’ AGAIN 
;HSKP ERROR INDICATOR 
: & FLAGS 
“RESTORE Rl 
EXIT IN-LINE 

;SAVE R1 & Re 

;STORE_ CURR STATUS & REPORT 
; THE ERROR 
SRESTORE R1 & Re 

;GO TO MPG’S ERROR RETURN POIN} 
:GO CK IF DEV IS BUSY NOW 
:GO TRY AGAIN 
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ATATBL: . 

MYATA: 
OTHATA: . 

24-SEP-76 14:21 PAGE 7-4 SEQ 0026 
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RPOY/RPOS/RPOG INTERRUPT TYPE 1/70 FUNCTION ROUTINES DTRPRB.P11 

1294 O0Se4e’ Ole70e 000173 
1295 O0Se46’ 012701 00163 

000747 

READ: 

ROCOM: 

WRITE: 

OV 
DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 8 

-SBTTL RPOY/RPOS/RPOG INTERRUPT TYPE 1/0 FUNCTION ROUTINES 

; "READ" FUNCTION ROUTINE 

B8
32
43
S 

;"WRITE" FUNCTION ROUTINE 

#3
3 

; JSR RS WRITE 

or 

FUNCTION ROUTINE 

; JSR RS , ROHO 
; WORD ADA 
;.WORD ADR 
: WORD CNT 

#173,Re 
1638, Al 

FUNCTION CALL 
DATA SS (BITS 16 - 21) 

i SS (BITS 0 - 15) 

(NO ) 

gens 
ey Se POR OF BYTES READ CNT 

:GO TO CMNO COMMON PROCESSING 

4 5 
2s
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83 
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: 

& 

CMNO CNT 
SET UP AOR OF BYTES WRITTEN CNT 

;GO TO CMND COMMON PROCESSING 

Pune Ton CALL 

“SET UP CMND FLAG WORD 
=GO TO COMMON READ PROCESSING 

SEG 0027 
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PL RPOY/RPOS/RPOG INTERRUPT TYPE 1/0 FUNCTION ROUTINES 

;"WRHO” FUNCTION ROUTINE 

ISR T L RBA Bak AboRECe (g Ie - 20 
DATA ORE SS - 15) 

+ NORD Ont BOTE C 

* O12702 000163 WRHO: MOV 2163, Re :SET UP WRHD crn COOE 
005260’ 012761 000236 MOV #53 "RI ie UP CHRO FL AG WORD 
005264" 060756 BR COMMON PROCESSING 

s“WRCK™ FUNUTION ROUTINE 

-JSR_ «RS WRCK FUNCTION CALL 
: WORD ROR DATA ADORESS (BITS 16 - 21) 
j - WORD ADR pare SS (BITS O - 153 
. CNT YTE C 

00S266’ 012702 000151 WRCK: MOV 8151, Re ;SET UP WRCK CMNO COOE 
005272’ 012701 0002% CKCOM: MOV 8236,R1 -SET UP CMND FLAG 
00S276’ 004767 JSR PC CKDBSY -GO CK IF DEV IS BUSY 
Se se Soace? 174776 INC KENT 500 1 TQ CHECK cre COUNT 

> Ol MOV RO ‘SET Up BYTE 
005310’ 062700 174766 ROO 88YCK+2-. , RO *CHECKED COUNT 
005314" OOO44O BR CMOCOM =GO TO CMND COM PROCESSING 

“WRCKHO” FUNCTION ROUTINE 

:JSR —- RS LWRCKHO FUNCTION CALL 
>. WORD ADR DATA ADORESS (BITS 16 - 21) 
>. WORD AOR TA SS (BITS O - 15) 
>: WORD CNT YTE C 

005316’ 012702 000153 WRCKHO: MOV 8153, Re :SET UP WRCKHD CMND CODE 
005322’ 000763 BR CKCOM :GO TO CHECK CMNO COM PROCESSING 

-"SEEK™ FUNCTION ROUTINE 

;JSR RS, SEEK FUNCTION CALL 

005324" g127e 000105 SEEK: Oy 8105,R2 :SET UF UP SEEK crn CODE 

005334’ ete. I SKCOM: JSR 1060, RI as CK YP ee T IS BUSY 
005340’ 00S267 174742 INC SKENT “ADD 1 TO SEEK CMNO COUNT 
005344" 000424 BR CMOCOM =G0 TO CMND COMMON PROCESSING 

C03 
SEQ 0028 
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ll RPOY/RPOS/RPOG INTERRUPT TYPE I/O FUNCTION ROUTINES 

“SEARCH” FUNCTION ROUTINE 

-JSR RS, SEARCH FUNCTION CALL 

005346’ 012702 000131 SEARCH: MOV #13),R2 T UP 
00535.’ Ea 009060 MOV sand RI ‘aT UP aro ene 
00S3SE’ 000766 BR SKCOM GO TO SEEK CMND COM PROCESSING 

"OFFSET" FUNCTION ROUTINE 

-JSR_—-RS, OF FSET FUNCTION CALL 
ro VALUE BINARY OFFSET VALUE 

005360’ O12702 000115 OFFSET: MOV 115,R2 ;SET UP OFFSET CMND CODE 
005364’ 012791 000140 MOV #140" Ri -SET UP CMND FLAG WORD 
60S370’ 000761 BR SKCOM -GO TO SEEK CMND COM PROCESSING 

-"RETCTR™ FUNCTION ROUTINE 

;JSR -RS,,RETCTR FUNCTION CALL 

* 012702 000117 RETCTR: MOV 8117,Re2 >SET UP RETURN 10 TO CENTERLINE CMND COOE 
005376’ 012701 OO0040 MOV 8040; R1 SET UP _CMND 
005402’ 000754 BR SKCOM GO TO SEEK cH’ COM ESSING 

-"RECAL” FUNCTION ROUTINE 

-JSR -RS,RECAL FUNCTION CALL 

OOS4O4" 012702 000107 RECAL: MOV 8107,R2 :SET UP RECALIBRATE CMND CODE 
00S410’ 012701 OOOCHO MOV 8040'R1 :SET UP CMNO FLAG WORD 
005414" 000747 BR SKCOM "GO TO SEEK CMNO COM PROCESSING 
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DOTRPAB.P11 RPON/RPOS/RPOG INTERRUPT TYPE 1/0 FUNCTION ROUTINES 

1383 INTERRUPT TYPE 1/0 FUNCTION COMMON PROCESSING ROUTINE 

1393S -RY = BOR OF RPCS DEV REG 
1386 *RQ = 
1387 *Re = COMANE COOE 
1388 RI = COMMAND FU WORD 
1389 *RO = AOR OF BYTE COUNT, IF APPLICABLE 

1391 
139 CMNO FLAGWORD FORMAT: 

1394 -BIT 9 = 1000 = ROHO COMMAND 
1395 ‘BIT 8 = 400 = DO ECC CORRECTION IF ALLOWED 
13% "3IT 7 = 200 = PERFORM RETRIES ON CMNO 
1397 :BIT & = 100 = OFFSET COMMAND 
1398 -BIT S = O40 = CANO TERMINATES WITH ATA 

ie att 3: Gb: pemesrcenneey tao ‘BLT 3 = O48 = Bata Tharsker'c 
1402 ‘BIT 1 = O02 = 3 ARGL™ENT ERA 

, 1403 -BIT 0 = O01 = 4 ARGUMENT CMND 

nee 
| 1406 QOSH16: 910067 174722 CMOCOM: MOV RO, CNTAOR : AOR OF C 

l c2’ OO4767 176764 JSR PC’ ACOHSK “ACQUIRE 8 HOUSEKEEP THE DISK 
1408 O0S426’ 010167 174714 MOV RI; CURFLG :SAVE FLAGMD FOR TERMINATION 
1409 005432" 174734 Bil RPCS1V. Re -SET PORT SELECT BI IN CMNOD CODE 
1410 OCS436’ 010267 174706 Re, CURZ.0 : CURR CMND C 
1411 OcS44e" 1 0900003 BIT #3. R1 ‘THIS CHND HAVE BUS ADR & WD CNT” 
1412 OOS4H46’ OOlL422 BEQ 10$ *Y N-108 
1413 OOSYSO’ O12S57 174676 MOV (RS) +, CURADR *STORE - WORD BUS AOR 
1414 OOS4S4H’ 012567 174674 MOV (RS) +) CURADR+2 
1415 OOS460’ 012500 MOV (RS)+,RO ;GET BYTE COUNT 
1416 OO0S46e’ O42700 000001 BIC 81,R0 *MAKE SURE ITS EVEN 
1417 OOS465’ 010067 174665 MOV RO; CURPBC :SAVE POSITIVE BYTE CNT 
1418 005472" 1 CLC :MAKE IT A WORD COUNT 
1419 OOSH74’ ROR RO 
1420 005476’ O0S400 NEG RO ;MAKE IT NEGATIVE 
1421 * 010067 174652 MOV RO, CURCNT “SAVE IT 
1422 * 032701 000001 BIT #1'Ri “THERE @ 4TH WORD? 
1423 10’ OO1401 BEQ 10$¢ ?Y, N-10$ 
1424 005512’ 005725 TST (RS)+ -BYPASS IT 
1425 005514" 7? 001000 172260 108: BIT 8VVFLG, DFLGHO ; VON TATEMENT IN EFFECT? 
14 Sor bee BNE 20$ 
14, ’ 4 000100 000012 BI iW, RPDS (RY) rent THE W BIT SET? 
1428 005532’ 001002 BNE “N Y-208 

iD ee: Res am, EO Rate Aga progeny me 
1431 poe a th 174626 MOV PC A Stl1OR ie BIT VALUES 
1432 005550’ 032701 000100 BIT 8100, AT” sTHIS THE OFFSET CNNO? 
1433 005554’ 001402 BEQ 305 = 705 
1434 005556’ 012546 MOV (RS)+,-(SP) ‘RETR ni OFFSET VALUE 
1435 005550’ 152600 BISB  (SP)+ RO SET I IN RPOE VALUE 
1436 005562’ 010064 on0032 308: MOV RO RPOF (RY) “LOAD UP GISTER 
1437 005566’ 016767 172220 174570 MOV RY CURRTY tTATTIA IS Che Y COUNT 
1438 005574’ 005067 174566 CLR Brevis “CLEAR RETRY IN PROGRESS FLAG 
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LRA - RPOY/RPOS/ 
RPO& INTERRUPT TYPE I/ 

ie Tie 
172154 

00904 
172116 

000050 
00000e 

RPO6 

SOs: 

SUIORG: 

108: 

20s: 
30$: Be

e 
e 

eu
 
bs

Se
 

se
 R

 s
ee
 

FO3 
ICE ROUTINE FOR MPG MACYI1 27(732) 
UNCTION ROUTINES 

SOOTE aM Br ee INTERO 

eWT4] OT: (R3) 
SCHOISUSANYIOL, DFLGWO 

Ft oxo 

airor, (R3) 

e Bice 

DEVICE REGS FOR 1/0 

; JSR PC ,SUTORG 

20s 
CURADR , RPBAE (R4) 
CURCNT, »RPWCCRY) 

ig T as) San 

SET Wa TIM - 1/0 TERM 
TO EXIT 

OR 
OC Ese TERMINATION 
IN-LINE TO USER PROG 

S/R CALL 

;NEED TO SET UP CYL/HEAD/SECT’ 

8 
8 

IN CORRECT BIT POSITION 
IN SECT 8 

-Y N-20$ 
MOVE BITS Alb-A2l TO ADR EXT 
‘LOAD WORD COUNT 
EXIT IN-LINE 

24-SEP-76 14:21 PAGE 8-4 

* bE. “Bae fone FLAG 

SEQ 0031 
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REIL/RH70 - 

171764 

176620 

171732 

0000ie 

000016 

000die 

176520 

001374 
171$7e2 

174124 

174130 

RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) 
RPOY/RPOS/RPO& INTERRUPT SERVICE ROUTINE 

RHPINT: tak 

. WORD 
ine 
SR gi 

MOV 
TSTB 
BNE 

sg MOV 

Bis 
BR 

108: BIT 
BNE 
MOV 
BR 

188: BIT 
BNE 
MOVB 
BR 

178: BIT 
BEQ 
MOV 

188: BIT 
BNE 
MOV 
BR 

20s: MOVB 
BIC 

ess: MOVB 
BR 

TRMINT: MOV 
TST 
BMI 
BIT 
BEQ 
MOV 

SETERR: BIS 
CLRWTF: BIC 

BIT 
BEQ 

INTEX: J 
JMP 

CKSC: T Be 
JMP 

ess: BIT 
BNE 

GO3 
24-SEP-76 14:21 PAGE 9 SEQ 003e 

.SBTTL RPOY/RPOS/RPOG INTERR' PT SERVICE ROUTINE 

Re sist 
arent 

oat OFLGHO 

RPAS (RY) , RO 

l 
SNOATA-ERMBRS , ACQIAD 
senoten (83) 

S$ 
8011, (RY) 
eWT4tOT, (R32) 
#101, (R4) 
INTEX 

CURFLG, Ri 

SNOATA-ERMBAS , INTEAD 
SIOERR, OFLGWD’ 
eWTHIOT. (R3) 
n CURFLG 

FINCNT 

ge 
SiCPE » (RY) 

HARDER 
@TRE, (RY) 
ERRFAD 

ROVE ALL Bev Recs 
RECS] AOR’S Bint dat SHITCH OVER INT? 

eT ATA REG CONTENTS 
a 108 LINES SET? 

UP POR OF NO ATA On Tar ERR 

See IRL bak ie 
G0 TO INT EXIT 
:1S IT My ATA? 
:NY-158 
“RESET OTHER ATA 

SE 
SOTHER ATA LINES SET? 
LY Nel 
eer OneR ATE 
:N, Y-20S 
;SET UP ADR OF DRV NOT PRES ERR MSG 
:G0_ CREAR FLAGS 
;RESET MY ATA WITH DRIVE CLEAR 
RESET WAITING FOR 1/0 TERM FLAG 
:SET INT ENABLE WITH NOP CMND 
;G0 TO INT EXIT 
;GET THIS CMND’S FLGWO 
51 ’SC’ BIT SET? 

Y-CKSC 
i Ce SUPPOSED TO SET ATR? 
7Y 

SET NO A A ERR MSG ADR 
SET THE SERENA ON 1/0 ERR FLAG 
"RESET WAITING FOR I/0 TERM 
THIS A DATA TRANSFER CNND? 
iy aNeINTEX 

RET od at “QE CPS 
EXIT FROM INTERRUPT 

sNCPE RROR SET? 
ER 3N mf 

;TRE ERROR BIT SET” 
:N, Y-ERRFND 
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OTRPAB.P11 

1576 

SRB
 B
ER
RE
RR
EB
 ISS
 

eB
 

91 

SR
RE

SS
 n
o
s
 

e 

HO3 
/RPOS/RPOG INTERRUPT SERVICE ROUTINE 

040000 000012 BIT BERR, RPOS(RY) 
ERRFAD 

000016 MOV RPAS (RY), RO 
176554 IT HYATA, RO" 

SocoeN BY pro (RY) 
ae crante 

176634 000016 30S: Bil HYRTA, RPAS(RY) 

000040 40$: BIT $40,R1 
BNE CLRATF 

003SS1 001234 MOV 8UXPATA-ERMBAS, INTEAD 
BR SETERR 

037400 000010 ERRFND: BIT #037400, RPCS2(R4) 
BNE HARDER 

067057 000014 BIT 8067057 , RPERI (RM) 
BNE HARDE 

137777 000040 BIT 8137777 , RPER2(RY) 

BNE MARDER 
160153 o00042 BIT #160153, RPER3(R4) 

BNE HARD: R 
140000 000010 BIT 8140000, RPCS2(R4) 

BNE CKRTRY 
010720 000014 SIT 8010720, RPER1(RY) 

BEQ CKCORR 
173736 CKRTRY: TST RTRYIP 

BNE SSS 
173726 TST CURRTY 

BEQ HARDER 
190000 000010 BIT #100000, RPCS2(R4) 

BEQ 4o$ 
173644 INC DLTCNT 

BR SS$ 
010000 OO00014 428: BIT #10000, RPERI (RY) 

BEQ 44S 
173630 INC DTECHT 

000400 000014 44S: ~ BIT #400, RPERI (RY) 
BEQ 46S 

173614 INC HCRCNT 
BR css 

o00020 000014 46S: = BIT 820, RPERI(RY) 
BEQ 48§ 

173600 INC FERCNT 

0002e00 000014 48S: BIT #200, RPERL(R4) 
BEQ cos 

173564 INC HCECNT 

100000 000014 SOS: BIT 8100000, RPER1(R4) 
BEG 52S 

173550 INC OCKCNT 
BR Ss 

24-SEP-76 14:21 PAGE 91 

Rho SUMMARY BIT SET? 
NAY -ERRE NO 

in ‘ata a'Bit’ SET? 

Recey OTHER ATA BITS 
iDATA XFER CMND? 
°N, Y=CLPWTF 
im ATA SET? 

N-30S 
fees SUPPOSED TO SET ATA? 

iy we UNEXP_ATA ERR MSG ADR 
GO TO ERROR EXIT 

- UPE/NED/NEM/ PGE /MXF /MDPE 
IN RPCS2? (N. Y-HARDER) 
UNS OPT /WLE/ LAE /AOE/WCF /PAR/RMR/ 

IN RPERI? (N, Y-HARDER) 
S0VU/ IXE/NHS/ MHS / WRU 

Y-CkR 
NEAR he cure IN RPER1? 

N-CKCORR 
IALREROY DONE RETRIES ON THIS CMNO? 

ate RETRIES SPECIFIED? 
N-HARDER 

OCT ERROR? 
-Y N-42S 
“AGO 1 TO DLT COUNT 

37, N44 
>ADD 1 TO DTE COUNT 
GO CK RETRY COUNT 
=HCRC ERROR? 
-Y N-46S 
=ADO 1 TO HCRC COUNT 
=GO CK RETRY COUNT 
*FER ERROR? 
>Y N-4BS 
“ADD 1 TO FER COUNT 
>GO CK RETRY COUNT 
"HCE ERROR? 
> Y,N-SOS 
“AOD 1 TO HCE COUNT 
; 60 ck RETRY COUNT 
30K ERROR? 

525 
AOD TO DCK COUNT 
:G0 ck RETRY COUNT 

SEQ 0033 
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15398 006564’ 
1S399 00657e’ 
1 S74’ 
169] 2-690’ 
ibis 006604’ 

ie eet 
1605 005616’ 
1606 006622’ 
1607 006626’ 

ie Hee 
1610 He’ 

1613 
1614 O066S4’ 
1615 , 
1616 006564’ 
1617 006670’ 
1618 
1619 O06674'’ 
1620 ee 

1 712’ 
1623 006714" 
eed 
i Bere 
1628 006740" i es 
1631 OO675e" 
ies Here 
1634 006770" 
1635 00677e’ 
1636 006776’ 
1637 007000’ 
1638 007004’ 

ead 
1641 bovb14" 

es tee ee 
ee He 
ey ae 
1649 00704e’ 

ee Be 
1652 007054’ 
1653 007056’ 

RH11/RH70 - RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACY11 27(732) 
RPOY/RPOS/RPOG INTERRUPT SERVICE ROUTINE 

040000 

oooo44 

000010 

000762 

000014 

010041 

173324 

Ses: 

sss: 

608: 

JINTEX: 

HARDER : 

JSETER: 

CKCORR: 

70S: 

80$: 

6Ss: 

90S: 

BIT #20000, »RPCS2 (RY) 

WCECNT 
CURRTY 
60$ 
eR TYE XH-ERMBAS, INTEAD 
JSETER 
RE TRve 
RrtRv] 
#40011, (RY) 

SURE Are 
PTOCNT(R3) 
Re. (RY) 
INtEX 

wun RPER1(R4) uneen 
Wail (RY) 
SETERR 

#100000, RPER1 (RY) 
HARDER 
aconets, DFLGWO 
CKRTR 
£10000, RPOF (RY) 

RPECE (RY) 

SINVPAT-ERMBAS , INTEAD 
JSETER 
RRECICRY), , #10041 

SINE DS ERMERS, INTEAD 

RPWC (RY), RS 

aS (SP) 
aie 0} CURFLG 

S ey 

08 R1 
(SP)'RS 
8S$ 
#512. , (SP) 
(SP)+-R1 
RPECIURM), RO 

RO,Re 

24-SEP-76 14:21 PAGE 9-2 

SCNT EXHAUSTED? (Y.N-60S) 
is! He REUSTED RETRIES ERR MSG ADR 

OOP def EA resets Hac 
Braet RHI1 8 bon Reo 

i HSKP a 
RE TeSUE re ont CMNO 
60 TO INT EXIT 

;1S T E BIT SET? 

:N_Y=CKRTRY 
“ECC BIT PATTERN = 0? 
-Y N-/0S 
“SET UP INV BIT PATTERN ERR MSG ADR 
“GO TO ERROR EXIT 
“ECC BIT POSITION TOO BIG? 
:Y N-BOS 
-SET UP INV BIT POSITION ERR MSG ADR 
-GO TO ERROR EXIT 
GET REMAINING NEG WORD CNT 
“MAKE IT A BYTE CNT 
sA00 IN ORIG POS BYTE CNT 
ANY BYTES READ? (Y,N-CKRTRY) 

RESET pave gran Diset VALLE BO eS oT Cho 
“ALLOW FOR HEADER WORDS 
sREA HED START OF BAD BLOCK? 

90$ 
NOD BLK LNGTH TO DATA DISPL 
- REDUCE BYTE READ CNT 
GO CK IT NOW 
REMOVE CNT FOR DATA WORDS 
SALLOW FOR HEADER WDS IF NEEDED 
GET ECC BIT POSITION VALUE 
:AOJ IT FOR SHIFTING 
;SET UP A SHIFT COUNT 

SEQ 0034 
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1692 

1709 007270’ 

J03 
RPOY/RPOS/RPOG INTERRUPT SERVICE ROUTINE 

ares 177760 BIC #177760, Re 

ete Bue Re 
006200 ASR RO 
006200 ASR RO 
060001 ADD RO, Ri 
020167 173256 CMP R1. CURPBC 
103026 BHIS 110§ 
005267 173204 INC CECCER 
1640S 000046 HOV RPE CE (RM) RS 

95S: pec fe 

RH11/RH70 - RPOY/RPOS/RFOG DEVICE ROUTINE FOR MPG MACY11 27(732) C4-SEP-76 14:21 PAGE 9-3 

; ISOLATE ir FT CNT 8 

eeeeP Hct SORT HY BREET 
:O1 art INTO THE DATA IN THIS 
: BLOC 
s ROO 17 TO DATA DISPL VALUE 
j CORRECTION WITHIN USER’S DATA? 

AbD I i" CORRE CTABLE ECC ERROR CNT 

i ten SHIFT rATO ORD 

ION WORD 
HINCR DATA DISPL VALUE 
SSTILL WITHIN HIS DATA? 
: $ 
Xtc 2ND WORD OF PAIR 
‘SET UP R3 & RY AGAIN 
5 ANY YORE DATA TO READ? 
; 5 

abc CLEAR WAIT FLG & EXIT 
“ISSUE DRIVE CLEAR CMND 
*RESUME ORIG CMND 
:GO TO INT EXIT 

S/R CALL 

;R1 = DATA WORD DISPLACEMENT 

ASL RS 
006116 ROL (SP) 

ORS 767 O000S2 1008: JSR DOCORR 
12605 MOV (SP)+, RS 

062701 000002 ADD 82,R1 
020167 173212 CHP R1, CURPBC 

004767 002212 10S$: JSR PC SUPTAD 
4 goocte 110$: TST (RY) 

1 BNE 11S 
000167 177016 IMP CLRWTF 
112714 OO0011 L158: 8011, (R4) 
116714 173146 MOVB —- CURCAD, (R4) 
000167 177024 IMP INTEX 

;D0 ECC DATA CORRECTION 

;JSR PC, DOCORR 

*RS = BIT PATTERN 

016703 173140 DOCORR: MOV CURADR , R3 
016704 173136 MOV CURADRS2, RY 

104 ADD R1,R4 
503 aoc R3 

o00co! 170634 BIT #MMVER, aCSYSFW 
001424 SEQ 20S 
010400 "77 MOV PYRO 

Reso Rt 1000 Bie #P4CON RY 
Ole702 coco MOV 86,Re 

3 10$: ASR R3 
906009 ROR RO 

6302 DEC 
001374 BNE 10$ 
13746 172350 MOV 8KPARY, -(SP) 
13746 172310 MOV #KPDRY’ -(SP) 

010037 172350 MOV RO, a#KPARY 

;GET DATA’S ABS STARTING ADR 

;ADD DATA DISPL INTO IT 

; RUNNING UNDER MEM MGMNT? 
;¥ N-20S 
(oy 16 BITS TO A WORK RE 

PATE We REM 
:SET_UP SHIFT CNT 
;SHIFT AOR 1 BIT 

:GOT HI 16 BITS IN 1 WORD? 
:Y,N-10$ 
“SAVE PAGE 4 STUFF 

SET PAGE 4 TO USER’S ARREA 

SEQ 0035 



KO3 
: MOINDEC. 1 1-DTRPALB RHI 1A/RH7O Nee POS RPO, DEVICE ROUTINE FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 9-4 SEQ 0036 

1710 007274 012737 077406 172310 #PDRCON, I8KPDRY 

1544 hace Bade a eos: ry Ags Heber Bar VEER Fel Ts IN WORD READ 

is ale, eos Ae ep Frteirume une ae ate 
1715 BS at ’ neage 00000: 170544 Bi , aCSYSFW ET rN aE ts 

1318 af 257 172310 Rov (SP) +, 38KPORY ps PAGE 4’S REGS 
1718 007326’ 012637 172350 (SP)+, J8KPARY 
1719 007332’ 000207 30S: RTS PC ;EXIT IN-LINE 
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SUBROUTINES FOR RPO4/RPOS/RPO& FUNCTION ROUTINES 

.SBTTL SUBROUTINES FOR RPOY/RPOS/RPOG FUNCTION ROUTINES 

170370 

1703Se 

00001e 
000006 

172642 

010146 
010246 
atta YA 

2767 
001417 
016700 

o00002 
G00010 

172626 

170266 
172624 

a 

158: 

20s: 

STMAOR: 

PROCTM: 

24-SEP-76 14:21 PAGE 10 

;CHECK IF DEVICE IS BUSY AND WAIT IF IT IS 

JSR PC ,CKDBSY 

; DESTROYS 

S/R CALL 

R3,R4 
EXIT: Roane "PROG TBL AOR 

6 RY = 

re MOV eee RO 
MOV RO, -(SP) 
BIC 8177747 RO 

SB PCUROV(R3) RO 
MOVB RO RPCS2(RA) 
MOV RQ 
MOVB (ep 34 PCS2(R4) 
9 #100, ,RO 

JSR RS, aC lOBsY 

BIT SUNLDIP , DFLGWD 

BIS Si turor, (R3) 

IT 1S eR, DFLGKD 

JSR PC, PROCTM 
BR 
MOV VCTAD, 4OS 
MOV 46 
JSR RS SSETVEC 

“WORD © XXXX 
“WORD  RHPINT- 
MOV RS, ERRAOR 
SUB 84’ ERRADR 

RPCS1 ADR 

eet the pee Tet & RPCS1 ADR’S 

i SAVE ci 
Ea get UNT UNIT 8 ult 3 OTHER BITS 

a HY DRIVE. 

it Ore bate UNIT 
INT ENABLE ON? 

AGAIN 
;DO I we othve AN UNLOAD IN PROGRESS? 

oer WAITING FOR I/0 TERM 
:GO RSE CONTROL 
i HAVE O PROCESS PREV TERMINATION? 
Y N-30$ 
iat" PROCESS TERMINATION 

STORE Re INT FECTOR ADR AG 
aT ORE PROC “eTATUS AUORD 

‘20 T UP_INTERRUPT VECTOR 
; INT VECTOR ADR 
9 PSW 

;_ REL INT ROUT AOR 
SAVE CURR USER STMNT ADR 

;EXIT IN-LINE 

;PROCESS TERMINATION OF PREVIOUS I/0 FUNCTION 

;JSR PC, PROCTM 

*R3 = PROG TABLE AOR 

‘DESTROYS RO 

MOV Rl, 7($P) 
MOV 
BIC aOOTERH, DFLGWD 
BIT CURFLG 
BEQ Sas’ 
MOV CURCNT, RO 

S/R CALL 

;SAVE R1 & Re 

;RESET PROCESS TERMINATION FLAG 
jINCR BYTE COUNT 

-2ng$ 
cet IVITIAL WORD CNT 

SEQ 0037 



M03 
MAINDEC-11-DTRPA-B  RH11/RH70 - RPON/RPOS/RPOG DEVICE ROUTINE FOR MPG MACY11 27(732) e4-SEP-76 14:21 PAGE 10-1 SEQ 0038 
OTRPAB.P11 SUBROUTINES FOR RPO4/RFOS/RPO& FUNCTION ROUTINES 

1777 ’ 90s4 G sMAKE_IT POSITIVE AGAIN 
1778 3 16701 172624 MOV EYNCNT, Ri *GET rina ae YE 
1779 007536’ 100001 BPL. 10$ “1S IT NEGATIVE? (Y,N-10$) 
1780 007540’ 005401 NEG R1 “MAKE JT POSITIVE 
1781 OG754e’ 160100 10$: SUB R1,RO : SUG INING CNT FROM INITIAL CNT 
1782 O0O7S44’ 006300 ASL RO >MAKE IT A BYTE CNT 
1783 007546’ 010067 170246 MOV RO. SIZE *STORE # OF BYTES ACTUALLY XFERRED 
1784 007552’ 016701 172556 MOV CNTADR RI *GET AOR OF BYTE CNT TOTALS 
1785 607556’ 060011 ADO RO, (RLS "ADO IN THIS CNT 
1785 007560’ O0SS41 aoc -(R1) “UPDATE MOST SIGNF WORD OF CNT 
1787 007562’ 032767 OOO00! 170212 208: &BIT SIOERR, DFLGHD iH THERE AN ERROR? 
1788 007570’ OOl4le BEQ PROCEX :Y N-PROCEX 
1789 007572’ 004567 000132 JSR RS. ERRIS ios ISSUE 1/0 TERMINATION 
1790 007576’ 03 INTEAO: .WORD IOTERM-ERMBAS ; ERROR MSG 
1791 007600; 767 O000e4 JSR PC RINTV RESET THe IN INT QuECTOR 
1792 ’ O1eb0e MOV (SP)+,Re RESTORE 
1793 ’ 012601 MOV (SP)+'RI 
1794 007610’ 004577 170234 JSR RS, aCUPGER -GO TO MPG ERR RETN POINT 
1795 007614’ 000207 RTS PC “RETURN IN-LINE 
17% 007616: 767 000006 PROCEX: JSR PC, RINTV >GO RESET INT VECTOR 
1797 007622’ 012602 MOV (SP)+, Re "RESTORE R1 & Ro 
1798 OO07be4’ 012601 MOV (SP)+°RI 
1799 007beb’ RTS PC sEXIT IN-LINE 

en 
1802 ;RESET INTERRUPT VECTOR S/R 

1804 sJSF —_ PC_RINTV S/R CALL 
1805 *R3 MUST CONTAIN PROG TBL AOR 
1808 :DESTROYS RO 

1808 007630’ 004567 o0000e0 RINTV: JSR RS, TVECT GO CK IF I HAVE VECTOR CONTROL 
1809 007634’ OOO406 BR RINTEX *BR IF I DON’T 
1810 007636’ 016767 170164 OO0004 MOV IVCTAD, 10$ *GET CURR INT VECT ADR 
1811 007644’ 004577 170220 JSR RS, ACLRVEC ‘GO HAVE MPG CLEAR IT 
1812 0076S0’ oo0000 10S: JWORD XXX 
1813 007652’ 000207 RINTEX: RTS PC sEXIT IN-LINE 

1815 
1816 ;TEST INTERRUPT VECTOR S/R 

1818 : JSR RS TVECT S/R CALL 
1819 : BR EXECUTED IF NOT SAME 
1820 *R3 MUST LORTAIN PROG TBL ADR 
Bel DESTROYS RO 

1823 007654’ 016767 170146 OO0010 TVECT: MOV IVCTAD GET CURR INT VECT ADR 

ie Gores: Quer seo a en ee ra 
18s? are ’ BScbon 20S: SWOP —_XKKK nbc WILL TELL ORTNCE T FaN'T 
1827 007674’ 176072 “WOnu —- RHPINT-. : GET AT LOWER MEM IF MEM MGM i 
1828 007676 000401 BR TVECTX -BR IF I DONT’T HAVE CNTRL 
1829 * 905725 TST (RS)+ “BYPASS BR INST IN S/R CALL 
1830 007702’ 000205 TVECTX: RTS RS *EXIT IN-LINE 
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RH11/RH70 - RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACY11 27(732) 

SUBROUTINES FOR RPO4/RPOS/RPOS FUNCTION ROUTINES 

167754 

003663 

ERRCS: 

ERRCS1: 

ERRIS: 

ERRCOM: 

es: 
4§; 

6$: 

8$: 

10$: 

J 
ERMBAS: . 

;ERROR INFORMATION DISPLAY S/R 

Yee Re: FaReg 
:JSR_ RS ERRIS 
> WORD MSGADR-ERMBAS 

'R9 = PROG TABLE ADR 
DESTROYS RO,RI,R2 
RS, STSTAT 
cstar- 
sCSTAT-ERSTAD, ERSTAD 
aCSTAT-EBSBRS , EBSTAT 
ERRCOM 
SISTAT-ERSTAD, ERSTAO 
BISTAT-EBSBRS, EBSTAT 
(RS)+, ERMBRS 
ERReNt 

ABOERCK, PoPSuRa) 

SPRONER, POPSW(R3) 

ERREX 
RY, -(SP) 
RS, -(SP) 

A ID 
SCHOTSU, OFL.GKD 

RS. PRINT 
BEFIO-. 
24. 
S$ 
RS, PRINT 
Bet To-. 

Pe Ac. ,RO 
(RO) RO 
8-1,R1 
Ri 
(RO)+ 
10$ 
R1, ERMBAS+2 
RS’ PRINT 
XXKX 
XXXX 
ERMBAS, SINVDVN-ERMBAS 
ERRSNM 
PC.RI 
eCOOFLD-. ,R1 
PC_RO 
#ERCDTB-. ,RO 
PC,R2 

7B SAL F R 
ALL FOR 

orn CALL FOR INT STA 
REL AOR OF ERROR MSG 

;STOPE CURR STATUS 

;STORE ADR OF CURR STATUS 

;GO TO COMMON POINT 
STORE ADR OF LAST INT STATUS 

;STORE MSG ROR 
;ADD 1 TO ERROR 

ATOR 
Sepoceo TO b TO 00 se CHECKING? 

ERROR PRINTING INHIBITED? 
Y-4§ 

a, TO EXIT 
“SAVE RY & RS 

;SET USER MODE PRINT FLAG 
DISPLAY DEVICE I.D. 
sHAS THE CMNO BEEN ISSUED? 
-N Y-6§ 
PRINT THE “BEFORE ISSUING I/0” MSG 

;GO CALC MSG LNGTH 
PRINT THE “AFTER ISSUING 1/0" MSG 

;GET START ADR OF ERROR MSG 

s INITIALIZE MSG LENGTH 
*ADD 1 TO MSS LENGTH 
“MSG TERMINATOR? 
:Y N-108 
tO Re MSG LENGTH 
“PRINT ERROR MSG SPECIFIED 

i INVALID UNIT # MSG OR HIGHER? 
-ERRSNM 

ae ADR OF CODE AREA IN ERR MSG 

SET UP ADR OF ERROR CODE TBL 

sSET UP ADR OF STORED DEV REG’S 

24-SEP-76 14:21 PAGE 10-2 

8 SERS wo ston 

SEQ 0039 



SEQ UUMU 

anu 

Tine FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 10-3 
INES RPOE/ RPDS FUNCTION S FOR RPO4/ 

1/RH70_- PPOY i 
TI SUBROU 

MAINOEC-11-OTRPR-8 
DTRPAB.P11 

AN ERROR CONDITION? 

. NORE LENGTH +1 

MSG LENGTH FOR NAME 

ENTRY LENGTH T NXT COOE TRL ENTRY 

POINT pret BIT MRK 

OR NXT 
D 

H 
TSL? 

xT DEV REG WORD? 

NXT BYTE IN DEV REG WORD? 

S_AN 11/70 ONLY ERROR BIT’ 

OR MORE ERROR BITS 
SCT USER MODE PRINT 

an Bors bee ONLY ERROR SIT’ 

R NG ON AN 11/70? 

GO Ci ERROR BIT 

IS AN RPOS/RPOS? 

VAGUE OF O= 

spat RESET IN DEV REG BYTE” 

:G0 TO NXT TBL ENTRY 
“THIS ERROR BIT SET IN DEV REG BYTE” 

SSUE ERROR BITS MSG 

; THIS AN RFOY ONLY ERROR BIT” 

IS AN RPO? 

Roy. RERRTNING ROOM TROMSG 

;ANY ERROR CODES PUT IN WSG? 

;ADJ REMAINING ROOM IN MSG 

;FIRST ERROR COOE IN MSG? 

‘Rive forma TO MSC 

aa 
RERER 

ct 
PEEP 

hg ig etetoeeee 
eats 

Luy 
T
a
e
 

15,2" 
FE SSNE £82828 

> 
Ere 

BE 
E> 

ae 
BE 

AASB, 
SB 

8B 

° 

i] 

9 

’ 

, 

’ 

® 

i) 

s 

J 

’ 

® 

s 

9 

’ 

s 

® 

+] 

s] 
e 
i] 

tJ 

7 

9 

’ 

* 

’ 

J 

i] 

’ 

i] 

i) 

J 

’ 

i] 

’ 

s 

e 

® 

’ 

9 

R4 

860, PMOLCD(R3) 

a8 
#10 

ied 
35$ 

3 
eb$ 

Sto.m 
( 

3s$ 

40$ 

sisetevetelsre-genocycargugts, 
“yon, 

opcauee 
cS 

y, 
apes 

60$: 
Bg 

BS 
{ 

2 
#8 

8
8
 8 

R 

aE 
gidde 

(Fk 
Eae 

AEE 
E AG Gtelabiaiamintctrat 

at uelsinnan ocean) 
o
e
o
e
e
e
 

e
e
 

e
B
 

e
B
 

mMehlUlOMmhUlcOFhlUlc 
H
h
 

OhUc 
O
h
h
 

F
R
 

OH 
HO 
H
O
 

O
O
 

o
e
 

@
 

e@ 
© 

® 
® 

®
 

® 
@
®
 

@ 
@ 

&
®
 

&®@ 
&® 

© 
8 

®@ 
&
@
 

&
 

@ 
B@ 

B&B 
© 

B&B 
G
B
 

eO® 
&
 

B 
HB 

B&B 
&
 

&@ 
©
 

A
L
O
 

Nt 
MS 

A
H
N
 

teers 
Stee 

lc meee 
pan 

foe 
an. bam 

Lan 
Looe Le. 

ae 
dean 

eam 
am 

Sam 
fan 

bom 
ban 

fon 
fom 

fon 
fe 

for 
ee 

hee 
ere 

ae 
hee 

han 
eee 

ee 
e
e
e
 
e
e
 

e
e
 

ee 
e
e
 

ae 
a 

ee 
Bee 

ee 
ee 

en 
on 

ban 
bee 

o
l
e
l
e
a
 

a
l
e
l
e
 e
l
e
l
e
l
e
l
e
l
a
l
e
l
a
 

oe 
a
l
a
l
a
l
a
l
a
 
a
l
e
s
 

o
l
e
]
 

s
l
e
l
o
l
o
\
=
/
e
\
o
l
[
e
\
 
a
l
o
o
 =]
e
l
e
l
o
l
e
l
e
|
e
l
a
(
~
l
e
l
o
l
e
l
a
(
s
l
o
l
a
l
a
 

ale) 

BREESE 
LEE 

LE ROR ARE 
RD 

Ramco 
cee 

NT 
NT 

MMT 
R
R
R
 

fa 
Raat 

Ree 
tee 

Ree 
hate 

hee 
Roe 

kere 
Kom 

Kee 
Foon 

Doe 
hom 

Fem 
Loe 

fam 
ee 

oe 
ene 

oe 
ee 

ee 
ee 

en 
ee 

ee 
ee 

e
e
 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
e
e
 

e
e
 

n
e
 

ee 
re 

ee 
ee 

ee 
ee 

ee 
ee 

bem 
oan] 

pone ks 000224 

000377 

000376 

000040 

000010 167646 

7 001530 



CO4 
| MAINOEC- LI-DTRPA-B ORHI1/RH70 - RPOY/REOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 10-4 SEQ OOM! 
| DTRPAB.PLI SUBROUTINES FOR RPOY/RPOS/RPOG FUNCTION ROUTINES 

1944 010372" 002614 -WORD = OKEMSG-. 
1845 9.3374" 000116 70$: “WORD 7. 
196 b1037B, ? 001250 80$: JSR DISPST sDISPLAY DEVICE REG’S 
194 10402’ ERSTAD: .WORD = XXXX 
1948 OLO404’ 004767 oO144e ISR PC PRTIWO pal CYL HEAD SECT VALUES 
1949 010410’ 016300 o000ze ERRSNM: MOV PSACST(R3) ,RO -CET OF SRC SHAT 
1950 O10414" 111001 1108: MOVB  (RO).R1 i SOVE a 
1951 O10416’ Oe6067 OOOOOY 171716 CMP 4(ROS ,ERRAOR UR ive STMNT? 
1952 010424" 901402 BEQ 120s ca 
1983 010426" 669100 1. RO NXT STMNT 
1954 010430’ 000771 BR 116s o. CK NXT STMNT 
1955 010432’ 005720 120$: TST (RO)+ T UP AOR OF STMNT # DATA 
1955 O10N34’ 010701 MOV PC RI ‘ee UP DATA OUTPUT AOR 
1957 010436’ 062701 O0es42 ROO aSTMNUM-. RI 
1958 010442’ 004577 167414 JSR RS, aecast :CONVERT IT TO ASCII 
1959 C1046’ 012767 Oe0040 002530 MOV 820040. STMNUM+4 “SET 2 LOW DIGITS TO SPACES 
1960 O104S4’ Sov5b? 001442 JSR RS PRINT - ISSUE STMNT ® MSG 
1961 O10460" 10 .WORD = STANMG-. 
1%e O1ONG2’ 177762 “hORD = 14. 
1963 O10464" 012605 MOV (SP}+,RS -RESTORE RS & RY 
1964 010466" 012604 MOV (SP)4"RY 
135 010470’ O0d020sS ERREX: RTS RS “EXIT IN-LINE 

1967 
18 sERROR MESSAGE CODE TABLE 

1970 ;377 = GO TO NEXT DEVICE REGISTER WORD 
174 :376 = GO TO NEXT DEVICE REGISTER BYTE 

1973 ; BYTE O CONTAINS FLAG BITS & I.D. NAE LENGTH 

1975 BITS O-2 = LENGTH OF BIT MASK + 1.D. NAME 
1976 BIT 3 = RPOY ONLY ERROR BIT 
1977 BIT 4 = RPOS/RPOS ONLY BIT 
1978 BIT S = 11/70 OMY BIT 
1973 8IT & = BIT = 0 IS AN ERROR CONDITION 

1381 “BYTE 1 IS THE BIT MASK 

1363 ‘BYTES 2 THRU ? ARE THE BIT’S ASCII I.D. 

1985 010472’ 100003 O41 ERCOTB: .ASCII «903> «209» / -RPCS1 - BYTE 1 
198 010476’ O4O004 O0S11-4 0s “ASCIT =< O04 (100 TREY 
1987 010503" 00s O46440 050103 “ASCII «00S (O40) “CPE / 

1988 O10511' 104% O42010 ONOSe6 ASCII CAH) <O10> /DvA/ 
1989 010516’ 377 “BY 377 
1990 010517’ 377 By 377 
1991 010520’ 377 : 
1992 010521’ 377 BY 377 
1993 010522" 100004 O46104 124 SCH (O04 (200) DLT’ sRPCS2 - BYTE 1 
1994 010527" «004 ~=0S3500 042603 “PSCTY «(OOM (100) ACE 
1995 010534’ 020004 050125 105 -ASCIT «<0 <040> URE 
199% O10S41’ 004 047020 042105 ASC i >» <020> NED, 
1997 010546’ OO4O04 O4eSI6 115 SASCIT «O04 <O10> NEM 
1998 010553’ 004 OSOQ04 042507 “ASCIT «O04 «O04 /PGE/ 
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| MAINDEC-11-OTRPA-8 — RH11/RH70 - RPON/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 10-5 SEQ 0042 
| OTRPRE.P11 SUBROUTINES FOR RPOY/RPOS/RPOG FUNCTION ROUTINES 

1999 10560’ OO1004 OS41J5 1 . (OO4> (O02) AXE / 
' 3006 pipers CCl Dee Pecads esol 1238, 00S) (O01) AMOPE/ 

2001 Wht 1S BYTE 377 

hi: OORT BRS2RS 051 124 “REELL (BOND (abO) ERR sRPOS ~ BYTE | 10601" 05112 : (O04) (100) ZERR/ 
2004 010606’ 020004 O44520 120 ASCIT «O04 (040) PIP, 
20S DIOS’ ION GuB4eD 046117 BSCT (104) <at> 04 / 
2006 01520 000304 104 122 ASC LON» «O01? /DPR/ 

2068 b106se 100198 Gait 131 BeeHT (TB » DRY / ;RPOS - BYTE 0 
e003 Haig 103 1 126 BoC 193) 100 Ww 

2011 010640’ 100004 O41SO4 113 “ASCH 004) <200) /DCK/ SRPERL - BYTE 1 
2012 010645’ O04 052500 0S1S16 "RSCTT «O04 < 100) “UNS 
2013 010052’ C 3117 ill "PSCIT <Q (O40) /0PI/ 
2014 010657? O04 C 2020 oNeSo4 BECLY «QM «Gag OTE? 
2015 O10664° OONOO4 O46127 105 "ASCTT «O04 <010) WLE/ 

' 3016 010671’  OO% OM4404 04250] "ASCIT  <Gud> «OOM /TAE/ 
2017 010676’ 001004 047501 105 TASC'T O04) <0G2> /ADE 
2018 010703’ 00S O#4001 051103 "ASCI® «O0S) (O01) /HCRC/ 

201g Biovii? 9B BYTE 378 
| 2020 O10712° 100004 o41510 105 "ASCII (O04) «208° “ACE/ SRPERI - BYTE 0 
| 2021 0107177 GON O4eS00 ON4103 “ASCIT «O04 <100> /ECH/ 

2022 O10724’ O20004 041527 106 "ASCII §<OO4> (O40) AWCF/ 
2023 10731" ON ON 3020 051105 “ASCII «00s «De /FER/ 

cies Gores, OM elon sills = se a Sa ay e0eh ~=(1 * OO1 111 le RASC « »« >» ILR/ 
2027 010755’  OO% O44401 043114 TASCIT §<O04> «O01 /ILF/ 
eee O107ee* 377 We 377 

oe BIAES’ 1008 052101 033501 Be, 2o86) «200 -atAz/ SRPAS - BYTE 0 
2031 010772’ O40005 OS2101 033101 "ASCII <005) « 100) /ATAG/ 

5 IG: Ge sith Bee RE a eae 
eR Tete it O34! "ASCEL © «<605><O10> /ATAQ/ 
2035 011022’ 002005 052101 031101 "ASCII <00S> «G04 /ATA2/ 
203% O11030’ 001005 052010! 030501 "ASCIT «005 (002) “ATAL/ 
2037 O11036’ OOO40S O52e10! 030101 "ASCIT <005) O01 “ATAQ/ 
2038 O10’ 377 “BYTE 377 
2039 O11045’ 377 "BYTE 377 
2040 O11046’ 377 "BYTE 377 
P04] O11047" 377 "BYTE 377 
PON2 O11050’ 377 “QYTE 377 
2043 O11051’ 377 "BYTE 377 
2044 011052’ 377 "BYTE 377 

O46 ieee 35 ENT cf Se THES: ood gues esp Ripa =e - er 
2049 Bt ioe?" G15 031420 05 PSS CR ee 

2050 O11075' O04 O44410 042530 SASCIT «O04 (010) /I1XE/ 
2051 011102’ 002004 O44116 123 "ASCII «G04 «O04 /NHS/ 
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MAINDEC-11-DTRPR-B RHI1/RH70 - RPOY DEV TINE FOR MPG MACYL1 27(732) 24-SEP-76 14:21 PAGE 10-6 SEQ 0043 
OTRPAB.P11 SUBROUTINES FOR REDS RES REDE FONT TN ROUT THES 

20S2 011107  OO% ON6402 051510 -ASCII «(O04 (002) MHS 
2053 O11114" wae 0S1127 125 Be Tene 

Shed Bites : 041101 ov7ise ed 4? «200 7088/ -RPER2 - BYTE 0 

sees BE Se OMOREN Rese 1 Pech «004 ¢100> /TUF/ 
eoss 011141’ O04 043104 ~RASCII «00% (040) /TOF/ 
2059 011146’ 010024 BC (O24 (020) /RAW 
2060 1s 4 4, s3 . «(O14 <O20) ARSE / 
2061 O11 > Oo4OeN 1 1 “ASCII «O04 «O10 “CSU, 
2062 011165’ O04 OS3404 052523 “PSCIT «O04 (O04) AWSU/ 
2063 011172’ 001004 051503 106 “ASCII «O04 (002) /CSF/ 
2064 TEE See on OS3401 052503 . I < »<O001> ACU 
2065 611204’ “BY 3 
2066 011205" O05 047600 054503 "ASCII <00S> <200) /0CYL/ :RPER3 - BYTE 1 

2067 piiets. Aig 051500 044513 SALCIT (O04) 100) /SKIY 
2068 O11220’ Oe00e% 050117 10S “ASCII «O24 (040) /0PE/ 
2069 011225’ 376 -BYTE 376 
2070 Ollecb’ OYOOON 041504 114 ASCH <004) (100) /DCL/ :RPER3 - BYTE 0 
2071 O11233’  OO% ONO44O 046103 "ASCIT «O04 (O40) /ACL/ 
2072 011240’ OONOI4 053525 122 "ASCII «O14 (O10) URRY 
2073 011245’  Ge% OS340e 047501 “ASCII «O24 (002 “WA0/ 
2074 011252’ OO1014 052526 106 “ASCII «© <O14> <O00> VUF/ 
2075 011257°  Oc4 O42001 052503 "ASCII «O24 <O01> DCU/ 
2076 011264’ OOOYI4 051520 125 "ASCII «014 (O01) PSU/ 
2077 Olle7l’ 377 BYTE 377 
2078 Olleve’ 377 “ByT 77 
2079 Olle73’ 377 “BYTE 377 

2081 pee aii Bure area > /RPE/ RPCS3 - BYTE 1 (11/70 OMY) 2 BIS ook OR A EH Ea 
2083 011311’ O46 ONeDNO o4eS20 ASCII «<O46) <O4D> /DPEEW/ 

011316’ 053505 
2084 011320) 010045 041527 047505 -ASCII <O4G> (020) WCE OW/ 

2085 bese O46 O0S3410 042503 ASCII <O46><O10) WCEEW/ 
011334’ 053505 

208 011336’ 000 .BYTE O s TABLE TERMINATOR 
2087 011340’ EVEN 
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OTRPAB.P1I SUBROUTINES FOR RPOY/RPOS/RPOS DEVICE ROUTINE 

2089 .SBTTL SUBROUTINES FOR RPOY/RPOS/RPOS DEVICE ROUTINE 

2091 
2092 
2093 -SAVE REGISTERS RO THRU RS 

e036 -JSR —_—- RO, SAVREG S/R CALL 

2087 011340’ 010146 SAVREG: MOV R1,-(SP) -SAVE RO THRU RS 
2098 011342’ O102%6 MOV Ro, -(SP) 
2099 O11344" O10346 MOV R3,-(SP) 
2100 O113%6’ O10446 MOV "-(5P) 
2101 011350’ O10S4%6 MOV RS, -(SP) 
2108 0113Se’ 010007 MOV RD, PC EXIT IN-LINE 

2104 
2105 RESTORE REGISTERS RO THRU RS 

e107 ;JSR RO, RESREG S/R CALL 

2109 O113S4’ 0057265 RESREG: TST (SP)+ RESTORE RS THRU RO 
2110 011356’ 012605 MOV (SP)+,RS 
2111 011360’ O12604 MOV (SP +, Re 
Pll2 011362’ 012603 MOV (SP )4°R3 
2113 011364’ OleB0e MOV (SP)+’Re 
2114 011366’ OLC601 MOV (SP)4°R1 
ells 011370’ O0G200 RTS RO EXIT IN-LINE 

2117 
e118 -SET PROGRAM’S PROG TABLE ADR IN R3 8 RPCSI AOR IN RY 

eie0 -JSR PC, SUPTAD S/R CALL 

2lee 011372’ 010703 SUPTAD: MOV PC_R3 SET UP LOCATION ZERO ADR 
2123 011374’ 062703 166404 ADD el 6C2-. .R3 
2124 O11400° 166303 177776 SUB -2(R3),R3 sSUBTRACT PROG TBL LENGTH 
1g OLLHOH: 16704 166414 HOY RE GAD, RH :GET DEV re BASE ADR 
1 11410" RTS tEXIT IN-LINE 

ae 
e123 “STORE DEVICE’S STATUS REGISTERS 

2131 - JSR BS ,STSTAT S/R CALL 
2132 WORD STADR-. REL STORAGE ADR 
e133 sVESTROYS RO,R1,R2 

2135 011412’ 010501 STSTAT: MOV Rs RI :GET REL STORAGE ADR & MAKE 
213% 011414’ O62S0i ADO (R5)4+,R1 -1T ABSOLUTE 
2137 011416’ 016700 156402 MOV OREGAD RO “GET DEV REG ADR 
2138 O11422’ 010046 MOV RO. -(SP) SET UP ADR OF RPCS2 REG 
2139 011424’ 062716 000010 SRPCS2, (SP) "FOR LATER USE 
2140 011430’ Ole702e 00501 MOV 8SOll “SET UP TWO LOOP COUNTS 
2141 011434" 036777 000010 166422 SIT scPU70, CSYSFW RUNNING ON AN 11/70? 
2142 O11442’ OO1402 BEQ 10S -Y N-10 
2143 OL1444’ 062702 001000 ADD #1000, Re “ALLOW FOR 2 MORE REGS 
2144 OL14S0’ Ol2del 108: MOV (RO)+) (R1)+ STORE DEV REG 
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“OTRPA-B PHI 1/RH70 - PPOY/RPOS/RPDG pevige ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 11-1 SEQ 0045 

SUBROUTINES FOR RPOY/RPIS/RPOG DEVICE ROUTINE 

ySo° B R “FINISHED WITH THIS GROUP OF REGS? 

Lass vite He its ‘a TGs XT CNT 
1460; 4a? Be Bs . re ge att ¥-30S) 
1462" O1 MOV PC -(SP) °SET UP CUR“ENT STATUS 
1464’ 062716 170524 ADD acSTAT~. , (SP) 3 ST RAGE BOR 
1470’ 020126 CMP Ri. (SP)4+ -STORING STATUS FOR INTERRUPT? 
1472’ 101005 BHI 15$ ry N- 188 
1474’ 032736 000200 BIT #200, 9(SP)+ ;OUTPUT READY SET IN RPCS2? 
1S00’ 001403 BEQ 20s :Y N-e0$ 
1S02’ Ol20e! MOV (RO)+, (R1)+ St PDB’S CONTENTS 
1504" 1 BR 10$ *GO DO SECOND PRSS 
1506’ 005726 1s$: TST (SP)+ * TAKE UNUSED ADR OFF STACK 
1510’ 02700 o00002 20$: ADD 82,R0 -BYPRSS READ C RPDS 
1514’ 00S0e1 CLR (RI)+ >SET ITS STORAGE TO 0°S 
1516’ 000754 BR 10 *G0 DO SECOND PASS 
1520’ o0020S 30$: RTS RS *EXIT IN-LINE 

;DISPLAY DEVICE I.D. & UNIT 8 

;Jga PC ,DEVID S/R CALL 

;R3_ MUST CONTAIN PROG TBL ADR 
;DESTROYS RO,R1,Re 
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1S22’ 012700 032080 DEVID: MOV #"04,RO s INITIALIZE TO RPOY 
1526’ 0320763 000060 000032 BIT 860, PHDLCD(R3) 71S THIS AN RPOY? 
1534’ OO1410 BEQ 10$ *NLY= 195 
1536’ 012700 32460 MOV 8"0S -SET UP FOR AN RPOS 
1542’ 032763 O000e0 000032 BIT 820, PMDLCD(R3) -1S IT AN RPOS? 
1550’ 601008 BNE 10$ “NY 195 
1552’ 012700 033060 MOV 8"06, RO >MUST BE AN RPOG 
1556’ 010067 O00S32 10$: MOV RO. UNITNG+6 “TAILOR DEV I.D. MSG 
1562’ 012767 000026 0000S MOV 822. DEVIML s INITIALIZE TO NORMAL MSG LNGTH 
1570’ 116300 00003S MOVB PCURDV(R3), RO GET CURR UNIT 8 
1574’ Gepde? 000007 CMP RO, 87 ;VALID UNIT 8? 
1600’ 101007 BHI DEVIIV 7Y N-DEVIIV 
1602’ 004577 166252 JSR RS, SBTASLZ -CONVERT # TO DECIMAL ASCII 
at 000524 .WORD -UNASCI-. 

1610’ 016767 O00S22 000514 MOV UNASCI+4, UNASCI ;MOVE ASCII # TO 1ST TWO DIGITS 
1616’ 000410 BR DEVIPR *GO ISSUE MSG 
620’ 012767 000020 DEVIIV: MOV #26. DEVIML -SET UP ERR COND MSG LNGTH 

1626’ 042700 177400 BIC 877800 RO *RESET HIGH BYTE 
1632’ OO4S77 166220 SR SB INASC “CONVERT BINARY # TO ASCII 
1636’ OOO474 -WORD UNASCI-. 
1640’ 7 900256 DEVIPR: JSR RS. PRINT ;GO ISSUE UNIT # MSG 
1644" 2 .WORD =: UNT TMG-. 
1646’ 000026 DEVIML: .WORD 22. 
1650’ 000207 RTS PC sEXIT IN-LINE 
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RH11/RH70_ - RPOY/RPOS/RPO6 DEVICE ROUTINE FOR MPG MACYII 27(732) 
TO4 

SUBROUTINES FOR RPOY/RPOS/RPO6 DEVICE ROUTINE 

sDISPLAY CYL/HEAD/SECT WORDS’ VALUES 

ce
 

: 
o
o
r
 

=
 

=
 

=
 

ee
 

168774 

000006 
165666 

165656 

165646 

000010 
000006 
165622 

PRTIWD: 

PRINT: 

0000S6 10S: 

20s: 

40§: 

24-SEP-76 14:21 PAGE 11-3 

;JSR PC, PRTIWD S/R CALL 
DESTROYS RO,R1,R2 

CYL RO -GET CYL VALUE 
RS , SB INASC ‘CONVERT ITS VALUE TO ASCII 

HEAD, AD GET & CONVERT HEAD VALUE 

IFHEAD-. 
SECT RO GET & CONVERT SECT VALUE 
RS. aBINASC 
IFSECT-. 
RS PR NT PRINT MSG WITH THEIR VALUES 

37. 
PC sEXIT IN-LINE 

; ISSUE MSG TO LIST DEVICE SUBROUTINE 

:JSR RS PRINT 
WORD MSGADR- 

iDesTRovs RO,R1,R2 

ack CA 

Pil ) 

RS RO ;GET MSG ADR & MAKE IT ABS 
(RS)+,RO 
(RS)+ RI ;GET BYTE COUNT 
RY j USE CMND MODE PRINT? 
4O$ -¥ N-4OS 
PC. R2 oer UP LINK INFO AOR 
820$-. ,R2 

tee me ee 
R1: (Re) ‘TORE Hee MSG’S BYTE COUNT 
10$ CNT NEG? (Y,N-108) 
(R2) *MAKE IT POSITIVE 
PASCIN(R3) , PROGNM “STORE PROG’S 8 IN MSG 
RS SCLIST “ISSUE PROG 8 
PHAMSG- 

RS, aCLIST s ISSUE MSG SPECIFIED 
XKKX 
XXXX 
RS, aCLIST sISSUE A <CR> & <LF) 
CRLF. 

PRTEX :GO TO EXIT 
RO, 50§ STORE MSG’S ABS. OR 
RL. 80 -STORE ITS BYTE C 
R SOP st ‘GO TO MPG TO ate THE MSG 

SEQ 0047 



JOY 
MAINDEC-11-DTRPA-B RH 1/RH70 - RPOY/RPOS/RPOG DEVICE ROUTINE FOR MPG MACYI1 27(732) 24-SEP-76 14:21 PAGE 11-4 SEQ 0048 
OTRPAB.P11 SUBROUTINES FOR RPOY/RPOS/RPOG DEVICE ROUTINE 

230S 012230’ 000000 SOS: -WORD = XXXX 
2306 Qlee3e’ 000000 60$: .WORD — XXXX 
2307 Olee34’ 00020S PRTEX: RTS RS ;EXIT IN-LINE 



04 
MAINDEC-11-DTRPA-B  RHI1/RH70 - RPOY/RPOS/RPO6 DEVICE ROUTINE FOR MPG MACY11 27(732) e4-SEP-76 14:21 PAGE le SEQ 0049 
OTRPAB.P11 RPOY/RPOS/RPOG MESSAGE ST AREA 

ean -SBTTL RPOY/RPOS/RPOG MESSAGE STORAGE AREA 

e311 
e3le -NLIST BEX 
2313 

said 12236’ O21 PNMMSG Aael /Pa/ 
§ 16 pies. pel Ps 011 PROGNM: . tf 7¥K/6011) 
e317 eed He cedice LEED ATIMSG: .ASCII /AT Last i INT: / 

suis Sissi: 182 BLE Blo ReMGne! “ARH “NBS! er, 
23e1 012306’ OeS0Se dec osOlee UNI TNS BetHT /*##RERPXX DISK UNIT: / 
Sic5 Olesse’ 054130 OSY, 054130 UNASCI: hee TXXXXXK/ 

e3e4 0123940’ 0541390 0541390 OVRGMG: .ASCII /XXXX= / 
2325S 012946’ 0541390 0541390 OS4130 DVROTI: .ASCII /XXXXXX XXXX= / 
2326 012364’ 054130 O0S4130 OS4130 DVROTe: .ASCII /XXXXXX XXXX= / 
e3e7 O1e4%0e’ OS4130 OS4130 054130 OVRDT3: .ASCII /XXXXXX/ 
2328 012410’ OS4S02 035123 CNTSMG: .ASCII /BYTES: RO= / 
2329 Ol2e4e4’ 054130 4130 054130 Bem: Bactt AXXXXXKXXXXXX WR= / 
2330 012446’ 0541390 4130 054130 s ASCII = /XXXXXXXXXXXX/ 
2331 OQle4ée’ O0S015 CRLF: ASCII <015><Ole> 
ga36 12464’ 11 > RaCit (011><O11>/CK= 7 

1e47e’ 130 054130 054130 BCMCK: .ASCI 7 ROOOOKXXAKX/ (O15) (012) (O11) /CHNDS: RD= / 
e334 012525’ 130 OS4130 OSH130 CMTCRD: .ASCII /XXXXXX WR= 
535 1 ’ ost 4} 341 F ICR: pacHt AXXXXXX CK= 

1 ’ 1 41 341 tr sCCK: .ASC PREGA (01S) (O12> (O11) <OL> /SK= / 
2337 012571’ 130 054130 OS4130 CMOCSK: .ASCII /XXXXXX MISC= 
2338 012606’ rel 30 0S41 OS41 crc: Bact PRERR/ GIS) By2> <011> /ERRORS: DEV= / 
533 4 4130 41 0541 NTERR: .ASC 7XXXXXX CORR ECC= / 

Seas Mi reat CTT ER: Pec] OOo ae (O12) <O1 /RETRYS: DLT ’ . > > : =/ Saih Rises. Paulas Beulah Gediaa ENR: :Ascit Zsoccon bigs 7 
ar ete oH ae ee STC. pect POOR CBE) (O12) <DLL> <OL> /FER / 
34S Ql ’ osut 3a 41 pat NTFER: eactt AXXXXXX nee / 

234%6 013004’ 054130 OS4130 054130 CNTHCE: .ASCII /XXXXXX OCK= / 
2347 013020" OS4130 054130 0S4130 CNTDCK: Bach 7XXXXXX/ (015) <O12><O11L><O1L)>/WCE= 7 
e348 013037’ 130 OS4130 054130 CNTWCE: .ASCIIT /XXXXXX/«015><O1le><O11>/TOTAL RETRYS: / 
2349 013066’ 054130 O0S4130 054130 CNTRTY: .ASCII /XXXXXX/<01S><Ol2><OLL>/INTERRUPTS: / 
2350 013114" 054130 054130 054130 CNTINT: .ASCII /XXXXXX/ 
e3sl 0131¢2’ CNTSEN= 
e3Se Ol3le2’ OS4S03 036514 O40 INFOMG: .ASCII /CYL= / 
2353 013127’ 130 OS4130 054130 IFCYL ASCII /XXXXXX HEAD= / 
2354 013144’ 054130 054130 OS4130 IF pact /XXXXXX SECT= / 
e355 013161’ 130 9S4130 054130 IFSEC ASCII /XXXXXX/ 
2356 013170’ EVEN 
2387 013170’ OSel23 047115 Oe0le4% STMNMG: .ASCII JS IMNT y / 
2358 013200’ 054130 OS4130 054130 STMNUM: .ASCII /XXXxX 
2359 eset 051105 Oe0i2e DKEMSG: .ASCIT TERROR BITS: 74015) <O012><O11> 
2360 Ol3ee4’ 000100 COOFLO: .BLKB 64. 
2361 013304’ O4eS02 047506 BEF IO ASCII 'BEFORE ISSUING I/0 CMND:’ 
esbe 013354’ 043101 O42Se4 Oe0lee AFTIO ASCII ‘AFTER ISSUING I/70 CMND:’ 
2363 013403’ 1e4 047457 O4744O CRTO: -ASCIZ 'T/0 ON CRESET’ 
2364 O134e1’ 1e4 046511 04750S I0TO: -ASCIZ TIMEOUT ON 1/0’ 



LOY 
MATNOEC- L1-DTRPALE VICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 12-1 SEQ 0050 TAPAS PI nessa STORAGE AREA 

149 TEENTNATON, ERROR 

2365 013440" 27524 G20117 ON7117 COTO: .ASCIZ 'T/0 ON DISK ACQUIRE’ eae Bee 
ES NES i a ii imeem T: gt 5 DER NO Fo i 

* 116 ON7L17 NOITER: “ASC HON NT 
ll : “ABC 
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2375 013674’ OSY l RTYEXH ; a hest TED KE CTR S’ 
2376 4013716’ fa il edie fet INVPRT: [ASC ANY cep Re PETER oN 
2377 013742’ 047111 020126 O41SOS INVPOS: .ASCIZ ‘INV ECC BIT POSITION’ 

3 013767’ 11 053116 OS2440 INVDVN “ASC ZINV UNIT #/ 

2380 “LIST BEX 
2381 
2382 014002’ DVREND= . 
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RH11/RH70 - RPOY/RPOS/RPOS DEVI INE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 13 SEQ 0051 
FORMATS FOR PROGRAM & DEVICE ROUTINE TABLES 

o000ee 

ooode4 

000026 

000030 

-SBTTL FORMATS FOR PROGRAM & DEVICE ROUTINE TABLES 

PROGRAM TABLE FORMAT 

PTLGTH= I6e. 

:(PTLGTH= ele. 

PFLGND= +0. 

POPSW= 

PFWADR= 

PASCIN= 

PNAME = 

PROIOA= 

PWRIOR= 

PSRCST= 

POBJST= 

PLNGTH= 

PTOCNT= 

URSTOP= 
ERSTOP= 
WTYIOT= 
CTPRIO= 
SETDED= 
OCPRES= 
USEUBM= 
ACTIVE= 

+8. 

+14, 

+16. 

+18. 

+20. 

+22. 

+24. 

sPROGRAM TABLE LENGTH - NON MEM MGMNT VERSION OF MPG 

SPROGRAM TABLE LENGTH - MEM MGMNT VERSION OF MPG) 

sPROGRAM FLAG WORD - 1 WORD 

2 ; 1 = USER HAS STOPPED THIS PROGRAM 
4 ; 1 = AN_ERROR HAS STOPPED THIS PROGRAM 
10 ; 1 = WAITING FOR I/0_TERMINATION 
20 ; 1 = CONSOLE OR PRINTER 1/0 IN PROGRESS 
40 ; 1 = THIS PROG SET THE PRT DEV DEDICATED FLAG 
100 ; 1 = OBJ CODE IS PRESENT 
200 ; 1 = THIS PROG USES THE UNIBUS MAP (MEM MGMNT ONLY) 
100000 ; 1 = PROGRAM IS ACTIVE (SPECIFIED FOR EXECUTION) 

;PROGRAM’S OPERATION SWITCHES - 1 WORD 

100000 ; l= atop PROG EXECUTION UPON ERROR 
40000 ; 1 = CYCLE PROGRAM (ON CURRENT DEVICE) 
20000; 1: BON T_PRINT ON ERROR 
10000 ; QO = NOT USED 
4000 ; O = NOT USED 
2000 ; 1 = CYCLE THE DEVICE LIST 
1000 ; 1 = CYCLE ON SAME DEVICE UPON ERROR 
400 ; 1 = DON’T DO ERROR CHECKING 
200 ; 1 = DEVICE SPECIAL OPERATION 
100 ; O= USED 
40 ; 1 = DO NOT PERFORM I/0 TIMEOUT 
20 ; 1 = DO_NOT RUTOMATICALLY DISPLAY COUNTS 
10 ; 1 = AUTO DISPLAY COUNTS AT END OF FINAL PASS ONLY 
4 ; 1 = HOUSEKEEP COUNTS ONLY AT RUN COMMAND 
2 ; 1 = PRINT FIRST BAO BYTE ONLY ON VERIFY 
1 ; 1 = DO NOT PRINT PROG COMPLETED MSG 

;#;PROGRAM FLAGWORD AODRESS - 1 WORD 

;PROGRAM’S NUMBER IN ASCII - 1 WORD 

;PROGRAM’S NAME IN ASCII - 6 BYTES 

;ADDRESS OF READ I/0 AREA - 1 WORD 

;ADDRESS OF WRITE I/70 ARER - 1 WORD 

;SOURCE STATEMENTS START ADORESS - 1 WORD 

;OBJECT CODE START ADDRESS - 1 WORD 

;PROG AREA LENGTH (OBJ END MINUS PROG TBL START) - 1 WORD 

;1/0 TIMEOUT COUNT - 1 WORD 



MAINDEC-11-OTRPA-B — RHI1/RH70 - RPOW/RPOS/RPOS DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:21 PAGE 13-1 
OTRPAB.P11 

NOY 
FORMATS FOR PROGRAM & DEVICE ROUTINE TABLES 

000032 PMOLCD= +26. ;DEV ROUT MODEL # CODE - 1 WORD 

ooo034 PDOPNTR= +28. ;CURRENT DEVICE NUMBER POINTER - 1 BYTE 

0000358 PCURDV= +29. ;CURRENT DEVICE # - 1 BYTE 

000036 PONUMNS= +30. ;DEVICE NUMBERS - 16 BYTES 

oocoSs& PTEMO= +46. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000060 PTEMI= +48. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000062 PTEMe2= +50. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000064 PTEM3= +52. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000066 PTEMY= +54. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000070 PTEMS= +56. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000072 PTEMG= +58. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000074 PTEM7= +60. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000076 PTEM8= +62. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000100 PTEMS= +64. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

00010e PTEMIO= +66. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000104 PTEMI1= +68. ;USER PROGRAM TEMPORARY STOPAGE - 1 WORD 

000106 PTEMle= +70. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000110 PTEMI3= +72. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000112 PTEML4= +74. ;USER PROGRAM TEMPORARY STORAGE - |! WORD 

000114 PTEM1S= +76. ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000116 PNBR= +78. ;NUMBER OF BYTES TO TRANSFER ON MOVE (NBR) - 1 WORD 

000120 = +80. ;DATA SOURCE ADDRESS ON MOVE (SRC) - 1 WORD 

000122 POST= +82. ;DATA DESTINATION ADDRESS ON MOVE (DST) - 1 WORD 

000124 PSTKCT= +84. ;# OF WORDS (X 2) SAVED OFF STACK - 1 WORD 

000126 PSTKSV= +86. ;STACK WORDS STORAGE AREA - 30 WORDS 

000222 PSVREG= +146.  ;USER’S RO THRU RS REGISTERS STORAGE AREA - & WORDS 

000236 PUSRPC= +158. ;USER’S CURRENT PROGRAM COUNTER - 1 WORD 

SEQ 00Se 
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sFOLLOWING ENTRIES (PROIOX THRU PUBMAP) ARE ONLY IN MEM MGMNT VERSION 

; (PROIOX= +160. ;18/22 BIT ABSOLUTE ADDRESS OF READ 1/0 AREA - 2 WORDS) 

; (PROIOV= +164. ;18 BIT VIRTUAL ADDRESS OF READ 1/0 AREA - 2 WORDS) 

; (PWRIOX= +168. ;18/¢2 BIT ABSOLUTE ADDRESS OF WRITE I/O AREA - 2 WORDS) 

;(PWRIOVs 4172. ;18 BIT VIRTUAL ADORESS OF WRITE 1/0 AREA - 2 WORDS) 

; (PUPARS= +176. ;STORAGE AREA FOR USER'S PAP’S 0 THRU 7 - 8 WORDS) 

; (PUPORS= +192. ;STORAGE AREA FOR USER'S POR’S 0 THRU 7 - 8 WORDS) 

; (PUBMAP= +208. ;1S7 UNIBUS MAP REG 8 AND 8 OF REGS USED - 1 WORD) 

ENO OF MEM MGMNT ONLY ENTRIES 

000240 PTSIZE= +160.  ;PROGRAM TABLE SIZE IN BYTES - 1 WORD - NON MEM MGMT 

;(PTSIZE= +210. ;PROGRAM TABLE SIZE IN BYTES - 1 WORD - MEM MGMNT VERSION) 

00022 PTEND= +162. ;ENOD OF PROGRAM TABLE - NON MEM MGMNT VERSION 

(PTEND= +212. ;ENO OF PROGRAM TABLE - MEM MGMNT VERSION 



MRINDEC-11-OTRPA-B  —RH11/RH70 - RPOY 
OTRPAB.Pil 

7RPOS/RPOS 
FORMATS FOR PROGRAM & DEVICE ROUTINE TABLES 

000116 

o000S4 

000060 

DEVICE ROUTINE FOR MPG MACYI1 27(732) 

WORD 

1 WORD 

1 WORD 

1 WORD 

1 WORD 

1 WORD 

1 WORD 

1 WORD 

24-SEP-76 14:21 PAGE 13-3 

(SIZE) 

DEVICE ROUTINE TABLE 

DRTLTH= 78 ;DEVICE ROUTINE TABLE LENGTH 

bevRSz= +0 ;DEVICE ROUTINE SIZE IN BYTES - 1 WORD 
DEVFWO= +2.  ;DEVICE ROUTINE FLAGHORD - 1 
DEVIWI= #4. ;DEVICE INTERFACE WORD 8 1 - 
DEVIN2= +6.  ;DEVICE INTERFACE WORD 8 2 - 
DEVIN3= +8. DEVICE INTERFACE WORD 8 3 - 
DEVIN: +10.  ;DEVICE INTERFACE WORD @ 4 - 
DEVINS= +12.  ;DEVICE INTERFACE WORD 8 S - 
DEVING= +14.  ;DEVICE INTERFACE WORD 8 & - 
DEVIN7= +16.  ;DEVICE INTERFACE WORD 8 7 - 
DEVING= +18.  ;DEVICE INTERFACE WORD 8 8 - 1 BORD 

;DEVICE REGISTERS ADORESS - 1 WORD 

;DEVICE INTERRUPT VECTOR ADORESS - 1 WORD 

;DEVICE READ PROCESSOR STATUS WORD (BUS REQ) - 1 WORD 

;DEVICE WRITE PROC STATUS WORD (BUS REQ) - 1 WORD 

;DEVICE ROUT HOUSEKEEPING ROUT REL ENTRY ADR - 1 WORD 

;DEVICE ROUT REPORT ROUT REL ENTRY ADR - 1 WORD 

;DEVICE ROUT KILL ROUTINE REL ENTRY AOR - 1 WORD 

;DEVICE ROUT ERROR COUNTER REL ADR - 1 WORD 

;DEVICE ROUT TIMEOUT ERR ROUT REL ENTRY ADR - 1 WORD 

;DEVICE 170 BUSY BRANCH ADDRESS (CIOBSY) - 1 WORD 

;DEViCE ERROR BRANCH ADDRESS (CLPGER) - 1 WORD 

;USER MODE PRINT BRANCH ADDRESS (ULIST) - 1 WORD 

;CMNO MODE PRINT BRANCH ADDRESS (CLIST) - ' WORD 

;CONVERT BINARY TO ASCII BR ADR (BINASC) - 1 WORD 

;CONVERT BINARY TO DECIMAL ASCII BR ADR i BTASLZ) - 1 WORD 

(ERR) 

SEQ 00S4 
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DTRPAB.Pil FORMATS FOR PROGRAM 8 DEVICE ROUTINE 

seen 000062 DVPOTA= +50. 

ae 000064 DVSFWO= +Se. 

segs 000066 OVSVEC= +54. 

283 000070 OVCVEC= +S6. 

e555 00007e OVTVEC= +58 

oe 000074 DVRINT= +60 

oa 000076 OVGETB= +62 

at 000100 DVPUTB= +64. 

cea! 00010e DEVSTP= +66 

oe 000104 DEVETP= +68 

a 000106 OVPTEP= +70 

on 00011C DVVTEP= +72. 

Bat 000112 OVCTEP= +74. 

Bais 900114 DVIWSP= +76. 

2605 000116 ORTEND= +78. 

Seo? 
2608 - ENO 

;CONVER ; PACKED DECIMAL TO ASCII BR AOR (DECASC) - 1 WORD 

;MPG SYSTEM FLAGWORD ADORESS (CSYSFW) - 1 WORD 

;SET INTERRUPT VECTOR BR ADR (SETVEC) - 1 WORD 

;CLEAR INTERRUPT VECTOR BR AOR (CLRVEC) - 1 WORD 

; TEST INTERRUPT VECTOR BR AOR (TSTVEC) - 1 WORD 

;RETURN FROM INTERRUPT BR AOR (RTNINT) - 1 WORD 

;GET DATA BYTE BR AOR (GETBYT) - 1 WORD 

;PUT DATA BYTE BR AOR (PUTBYT) - 1 WORD 

;DEVICE ROUT REL SYMBOL TABLE POINTER - 1 WORD 

;DEVICE ROUT REL ENTRY TABLE POINTER - 1 WORD 

;PACK TABLE EXTEN. REL POINTER - 1 WORD 

;VECTOR TABLE EXTEN. REL POINTER - 1 WORD 

;COMPILER TBL EXTEN. REL POINTER - 1 WORD 

;DEVICE INTERFACE WORD SYMBOL TBL REL POINTER - | WORD 

;ENO OF DEVICE ROUTINE TABLE 

SEQ 00S5 
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DTRPHE.P11 SYMBOL TABLE 

=%00000 1 R1 
Re =) TRE = 
R3 2% TRMINT 1 
RY s% TSTVEC eR 

PTEM2 = 0Ge 

PTEMY = C = 0O000SD 

ripe  Bau73 mee, + Sas feat Guan fi = 000 3 2 oe PEER EV oe Sees HM oe ME BE 
ea Zz ree: BERET BE, me BE ss, Se 
= z 

BreetH= pooses Roca = ponies cecal torts Soscoa 
PTOCNT= 000030 RPOB =z 00002 TERR OO062e0eR O02 UNLOAD OO4I44R 00e 

OO0e PTSIZE= 000c40 RPOC = QO0034 ae TEC Q0C0S6R 002 We rope 040000 
= = Fal = Bos puterT GooToeR © og) RPRT. = beneee acnr Beescen §=©— Bos Leute: ooend 

O02 PwRRIOR= 000020 RPEC! = OOOO4Y SKCOM QOS394R O02 = USMTPS= 
PY =] RPECe = pons = UXPATA Q13655R 002 

O02 RDOCNT Ofe300R O02 RPER] = 14 = VW = 100 
O02 ROCOM Q0S17eR 02 PEERS = goon 003570R O02 VVFLC = 001000 

RDHD eR Oe = 2 STEPEX OO3470R O02 VVGrr OO4Y036R 002 
ROPSET O041650R O02 RPLA = Sy STEPUP pozeR O02 VVON OO4026R O00e 
READ 00S 16eR O02 RPMR = STMAOR O0e WAIT 003636R 002 
RECAL OOSYO4R 002 RPOF = COO ats ot3 70R O02 WAITMD= 100000 

PS REGNUM= 000026 RPOFV 00e TMNUM Ol O02 WCECNT OO02334R O02 
PSVREG= O0Ge22 REL 004 166R O02 RPSN = STONER= 100000 OGe 
PSWD Q00030R O00e 012271R O02 RPTBAS O02 STPCEX OQ3SEER O02 WRCKHD OO0S316R O0Ge2 
PTEMO = QOO0S6E REPORT O002S30R O02 RPTEND 002 aTecon 002 oe; 002 
PTEM! = OOO060 REPTBL OOSOIBR O02 RPTLP 00e TPC10 46R O02 WRCOM 2eR 8.0% 
PTEM1O= 000102 RESREG 0113S4R 002 = STSTAT O1141eR O02 WRHO O0S2S4R 002 
PTEM11= OOO104 Re rere peSaceR 006 RTNINT 002 SULORS Bose SER O02 WRITE OQOS21eR COe 
PTEMie= 000106 336R RTRY 1eR 002 TAO O11372R 0Oe WTYIOT= 090010 
PTEMNI3= 000110 RHPINT 00S766R O02 RTRYIP OQO2366R O02 SkOIER= 000020 XXXX = 000000 
PTEMI4= OOOLle RINTEX 0076S52R O02 RTYEXH 013674R O0e SWOVER= 000010 = 01400eR oe 

. ABS. Q9O00000 000 
000000 OO! 

RJP11 014002 002 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

DTRPAB/NL : ee pInGe: Pil 
RUN-TIME: B 
RUN-TIME nario: 
CORE USED: 6K 

DOCUMENT PAGES: 

7 1 SECONDS 
108/27=3.9 
(11 PAGES) 
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