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2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
14 
15 
16 
23 
24 
25 
26 
27 
28 

29 
30 
31 
33 
34 
43 

1 ;Printing is Condensed Pica, graphics. 
TITLE SIERRA I CHALLENGER OPEF:~AT I Nf:i SYSTEM 

TAB 8 ;SET nsSEHBLER TnB STOPS 
NOLIST X 

DCARE 1 
FORA 44444844444 

;Options below indicated with ;<<< may be changed. Others may not. 
i 
CDCSYS: EQU 1 
; 
NOTCDC: £QU 0 
DEFECT: EQU 0 
i 
DRVNUM: EQU 0 
SIERRA: EQU 0 

MONTH: EQU H#0B 
DAY: EQU H~16 
YEAR: EQU H#90 
; 
REVISION: EQU HUB 

i 
NATIVE: EQU 1 
MULTIH: EQU 0 

SUSHARD: EQU 1 
; 
UBS: EQU 0 

;<<< ;SCDC DISK EMULATION 

;<« 
;<« 
;<« 

;«{ 

;«< 

;$ 
;$CDC emulation doesn't ... 
;$support recorded aedia defects 
;$Don't write drive no. in header 
;$ 0 = CHALLENGER 

;REV. A: CDMF 2 and ••• 
Swal. 5, Type K = 730 cyl~. 

;REV. B: force Log option 
Cache/SSS mix. 

;$NO EMULATION fOR CDC 
;SNO MULTI-HOST FILE SHARING 

1 
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Addr Line CDC/CHALLENGER O. S. 

;S = CDC OPERATING SYSTEM 
;< = NATIVE MODE 

[ASSY. NO. 56CC1l 

96 
99 

113 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 

INCLUDE \ORG\CDC.ORS ;SCDC Link file 
;This file contains the common org statements to assemble the 9200 CDC 
;modules. Date: July 24, 1990 
; 
BOOKLINK: EQU H#230 
BOOKKEEP: EQU Hl950 
SELECTA: EQU HUB00 
OCPHAND: EQU Htt1000 
MAIN: EQU H#1800 
CLKOCPA: EQU HttlD30 
DIAG: EQU H#2100 

127 ; 
128 DIAGMAIN: EQU MAIN + Htt10 
129 SELNAIN: EQU DIAGNAIN + Htt8 
130 SELMAINA: EQU SELHAIN + H#lC 
131 CLKNAIN: EQU SELNAINA + Htt3C 
132 ; 
133 END 
137 LIST S 
138 TITLE2 
139 LOG: EQU NORAT 
140 NOLOG: EQU RAT 
141 

;Bookkeeping Read/Write linkage 
;Bookkeeping starts here 
;$Selection starts here 
;$0CP Handler starts here 
;Main Code linkage starts here 
;Start of CLKOCP module 
;$Diagnostics start here 

;Linkage: Diagnostics-to-Main ( 8 locs.) 
;Linkage: Selection-to-HAIN ( 8 locs.) 
;Linkage: Select-to-MAIN (contd.) (12 locs.) 
;Linkage: CLKOCP-to MAIN (16 locs.) 

;END OF 'INCLUDE' FILE 
;Select Condensed Pica printing 

;Forced Error Logging (reduced retries) 
;Normal Error Logging (& retries) 
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Addr Line CDC/CHALLENGER O. S. - CASSY. NO. 56CC1 J 

00000 143 
00000 E008F 3BACC 144 
00001 FFffF E02CE 145 

00002 3709F 5F004 
00003 E46Fl 3384E 

00004 3709F 5f006 
00005 FFFFF 3384£ 

00006 3714£ f0054 
00007 373E2 lf03B 

00008 E0401 33BAA 

00009 333F9 5f 00F 
0000A E7C00 33020 
00008 133F9 5f002 
0000C E7C00 33820 
00000 £0090 FFFFF 
0000E fFffF 1F125 

146 
147 
148 
149 
150 
151 
157 
158 
159 
160 
161 
162 
163 
164 
164 + 
165 
172 
174 
175 
176 
177 
181 
182 
183 

0000F 3709f 5f011 187 
00010 ffffF 3384E 188 

189 
190 
191 

00011 373F2 f0B2f 192 
00012 34723 FFFff 193 
00013 01723 FFFFF 194 
00014 3705f f0072 195 
00015 0013E 1f03B 196 

197 
00016 £0401 33B4C 197 + 

198 
00017 OB3F2 FFFFF 199 
00018 45352 F0003 200 
00019 3412F f002f 201 

ORG 00 
CTL SMC,SYSRST & CJMP NPBCLRF,CLR000 ;PROCESS SUBSYSTEM CLEAR 
JMP CLROO ;PROCESS MAINT PANEL CLEA~ 

l._J{~ IT LDCJP 

WAIT00: RDREGQ SPIST & LDAR $+2 
CTL HIO, ENCHT ~ BNZ Ef PROC0 

; 
WAIT01: RDREGQ SPIST & LDAR $+2 

BNZ EFPROCO 

Seek Complete Polling 

; CHECK FOR E. f. 
;ENABLE TAGS & IF E.F., PROCESS IT 

; E. f. pending? 
;Yes, process it 

HOVE MSK1,IREG & NOP SKPEND ;IS THERE ANY SEEK ••• 
ROREGB IREG 1R2 & JSR SHBRO ;COMPLETE PENDING? 
BNZ.P POLL10 ;IF YES, GO TO POLLING 
SETPGE POLL10_SliR_H3B & BNZP POLUQ 

; 
WAIT02: OR ZB,B,,R9 & LOAR WAIT05 

CTL OCP,OCPDSEL & BOZ DISP00 
DECRB R9 & LDAR HAIT00 
CTL OCP,OCPDSEL & BttZ DISP00 

WAIT03: CTL SHC,UMPRST 
UAIT03A: JSR ALLOUALL 
; 
UAIT05: EQU S 

RDREGQ SPIST & LDAR $+2 
BUZ EFPROCO 

Attention Polling 

;CHECK DELAY TIMER 
;IF TIME-OUT, DISPLAY ROUTINE 
; DECR. TIMER 
;IF NO TIMEOUT, DISPLAY ROUTINE 
;DESELECT CURRENT HIO 
;Allow E.F's on all HAIO's 

;If AN E.f. RECEIVED .•• 
;PROCESS IT 

RORAMB R2,ATTNHIO ;GET LAST ATTN. HAIO NUHBER 

; 
WAIT12: 

OR AZ 1LSBZ,R2 1R3 ;COMPUTE LOCATION ..• 
ADD AB,LSBZ,R2,R3 ;OF ATTENTION PENDING .•• 
RDMSKQ ATTNl ;TO CHECK 
ADD AQ,FOUTL,R3,IREG & JSR SMBRD ;GET ATTENTION PENDING BITS 
BNZ.P POLL00 ;If ANY, ATTENTION POLLING 
SETPGE POLL00_SHR_littB & BNZP POLL00 

INCRB R2 
MSKRBIT R2,3 
ALDRAH R2,ATTNHIO 

;INCR. ATTN. HIO NUMBER 
;IF NO. 4, RESET BACK TO ZERO 
;SAVE NEXT ATTN. HIO NO. 
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Addr Line CDC/CHALLENGER O. S. - CASSY. NO. 56CC1 J 

202 ; 
0001A fffff 1f125 203 UAIT14: JSR ALLOWALL 

204 
0001B 3709f 5f01D 205 
0001C fffFF 3384E 206 

207 

RDREGQ SPIST & LOAR WAIT15 
BNZ Ef PROCO 

;Allow E.f'S on all HAIO's 

;IF AN E.f. RECEIVED ••• 
;PROCESS IT 

208 Clock/DCP Inte\··rupt Proi::t:~sstn.;;1 

209 ; 
210 WAIT15: JSR.P CHKOCP ;CHECK FOR CLOCK OR OCP INT. 

00010 E0403 1FlC9 210 + SETPGE CHKOCP _SHRjtiB & JSRP CHKOCP 
211 
212 JSR.P WAITSKIP ;Any interrupts pending? 

OOOlE E0404 1f028 212 + SETPGE UAITSKIP _SHR_HttB & JSRP UAITSKIP 
0001F 433f9 33804 213 RESETR R9 & BNZ WAIT01 ;Yes, skip rest of Wait Loop 

220 
00020 3709f 5f022 221 
00021 433fD 3384E 222 

230 

; 
WAIT16: RDREGQ SPIST & LDAR $+2 

RESETR R13 & BNZ Ef PROC0 

231 I LD Ent t· y /f~'.E?t urn 
232 ; 

;If AN E.f. RECEIVED ••• 
;PROCESS IT 

00022 373f3 f00BA 233 WAIT17: RDRAMB R3,ILDFLG ;GET ILD flAGS 
00023 45053 f0002 234 

235 
00024 E0401 33BB8 235 + 

236 
00025 371fE f00Bf 237 
00026 371f9 fOOBE 238 
00027 45053 f0001 239 
00028 C3000 63fFf 240 

241 
00029 E30C0 ffFff 242 
0002A 45350 F000f 243 
00028 433f9 33002 244 
0002C fffFf £1021 245 

TSTRBIT R3,2 ;If ANY ILD SEEK COMPLETE ... 
BNZ.P POLL12 ;PENDING, 60 TO POLLING 
SETPGE POLLl 2_SHR_HUB & BNZP POLLl 2 

MOVE RAME,IREG & NOP R£TURN 
MOVE RAME,IREGH & NOP RETURNA 
TSTRBIT R3, 1 
RD SCP,PRGCPB,R0 ~ CJIR NALUZ 

CTL SCP,MPPGCLR 
MSKRBIT RO, H~f 
RESETR R9 & BOZ ~AIT00 

JMP ILD00 

;GET ILD RETURN ADDR 

; ILD ACTIVE? 
;YES, RETURN TO THE ILD 

;RESET PUSH-BUTTON REG. 
;CHECK FOR ILD 1-F 
;NO, ONCE MORE THRU WAIT LOOP 
;START THE ILD 

............ ···-··· ----·· ----·--·--·--··-·······-··············-·-··--··-··· ·····-·--·-------·------------- ·-·-·------...................... . 



HALE listing: C:56ccl.src Fri Aug 17 07:38:22 1990 Page 5 

Addr line CDC/CHALLENGER O. S. - EASBY. NO. 56CC1 J 

247 
248 
2-19 

00020 E7C00 4f001 250 
0002E C3030 887Ff 251 

252 
0002F E0403 lFODl 252 + 
00030 45050 f 0400 253 

254 
00031 £0403 3365F 254 + 

255 
00032 6000F f fFfF 256 
00033 327FO Ff Ff f 257 
00034 0010E 1F03A 258 
00035 9350f 1F039 259 
00036 9360F 1f039 260 
00037 3706F f Ff FF 261 
00038 9370F 5Ff ff 262 

263 
00039 0F1EE FFFff 264 
0003A 37300 Af 7FF 265 

266 

DI SPU~Y F~:ULJT I NE 
; 
DISP00: CTL OCP,OCPDSEL & PSHLD 1 

RD SCP,PGRNSEL,R0 & CLPCNT EVCNTZ ;READ THUMBHHEEL SWITCHES 
JSR.P FRBDISP ;CHECK FOR E.C. DISPLAY 
SETPIJE FRBDISP _SHR_HttB ~ JSRP fRBDISP 
TSTRBIT R0,400 ;CHECK FOR DISPLAY < 4U0 
BOZ.P SNDISPA ;IF< 400 1 SM-BUFFER DISPLAY 
SETPGE SMDISPA_SHR_HttB & BOZP StlDISPA 

XOR AO,O,RO ;MASK Off BIT '400' 
OR ZO,LSBZ,,RO ;MULTIPLY: THUHBWHEEL SWITCHES .•. 
ADD AQ 1 FOUTL 1 RO,IREG & JSR DISP02+1 ; X 3 = SMB MEMORY ADDRESS 
URTL SCP,LDDISPl,RO & JSR DISP02 ;DISPLAY BITS 24-35 
WRTL SCP,LDDISP2,R0 & JSR DISP02 ;DISPLAY BITS 12-23 
RDREGQ SMCST ;RESET XNC PARITY ERRORS 
WRTL SCP,LDDISP3 1RO & JAR ;DISPLAY BITS 0-11 & RETURN 

; 
DISP02: INCRD IRE6 1 IREG 

RDREGB RANI,RO & RTS ;GET Sr1B DATA 
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Addr Line CDC/CHALLENGER O. S. - [ASSV. NO. 56CC1 J 

268 
269 
270 

0003B 370DF 1F043 271 
0003C 373DO FFFFf 272 
0003D D0FF0 1F043 273 
0003E 353DO FFFFF 274 
0003F 37351 F0020 275 
00040 45111 FFFFF 276 
00041 30100 A37FF 277 
00042 3401F E03B9 278 

; THE FOLLOWING ROUTINE WILL READ 3 CHARACTERS FROH SMB AS ADDRESSED BY !REG 
iAND ASSEMBLE THEM INTO A 36-BIT WORD IN RO & Q. 
i 
SMBRD: RDREGQ RANI & JSR SMBRDl 

RDREGB RAMI,RO 
RDXFR SMC 11 RO & JSR SMBRDl 
OR DB,B,RAMI,RO 
RDMSKB Rt,20 
AND DB 1FOUTL,INTR1 1Rl 
OR AQ,FOUTL 1R0,ZERO & CRTS ALUZ 
RTOQ Rl & JHP IRPT12 

jGET BITS 24-35 INTO Q 
;GET BITS 12-23 AHO ••. 
;MOVE THEM TO RO-UPPER 
;GET BITS 0-11 & HERGE 12-23 
;BIT FOR IMC ERROR 
;CHECK FOR XNC ERROR 
; IF NONE 1 RETURN 
;PROCESS XHC ERROR 

279 ; 
00043 OFlEE AF7FF 280 SHBRDl: INCRD IREG,IREG & RTS 

281 
282 
283 
284 

00044 321FD 1F043 285 
00045 3490D lf043 286 
00046 34100 AF7ff 287 

00ME 

288 
290 
299 
302 
304 
305 
306 
307 
308 
309 
310 
311 
315 
316 
317 
318 
320 
329 
331 
332 

; THE FOLLOWING ROUTINE WILL WRITE A 36-BIT WORD FROM Q & RO INTO THREE 
;CONSEQUTIVE LOCATIONS OF SHB MEMORY AS ADDRESSED BY !REG. 
; 
SHBWRT: QLDREG RAMI & JSR SMBRDl 

ALDREGU RO,RAMI & JSR SHBRDl 
ALDREG RO,RAMI & RTS 

; 
ORG Htt4E 

THE FLAG REGISTERS ARE: 

BIT MEANING 
R14 

0 WRITE NEXT RECORD <WRITE) 
1 FORCED E.F. 
2 HISTORY 2 CECCL06) 
3 HOME ADDRESS 
4 READ COUNT 

END CYL./END HEAD CILD'S) 

;SAVE BITS 24-35 
;SAVE BITS 12-23 
;SAVE BITS 0-11 & RETURN 

; 5 SPECIAL FLAG <VARIOUS ROUTINES> 
;$ 6 (not used) 

7 1-TRACK 
8 READ HEADER MODE <READ> 

SEEK TO ALTERNATE <WRITE> 
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Addr Line CDC I CHf..)LLNGEf;;: E. F. pf;;:oC:ESS I NG 

333 
334 
335 
336 
338 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
356 
358 
363 
367 
369 
370 
371 
372 
373 
374 
375 
376 
377 
381 
388 
389 

9 
; 10 
; __ 11 
; 12 
;$ 13 
; 14 
; __ 15 

R15 

16 

0 
1 
2 

; 3 
I$ 4 

5 
6 
7 ---
8 
9 

f 10 
I 11 , __ 

12 

13 
; 14 
; __ 15 

ALTERNATE TRACK 
LI-COMPLETE 
SECOND DRIVE 
U-BUS PARITY ERROR/LI-SIDE DNA CHECK 
(not used) 
DISK READ/WRITE STARTED 
CHANNEL PARITY 
FIND ALTERNATE CILD 4 & FORNAT DEFECTIVE> 

HEADER READ 
TRUNCATION 
ABSOLUTE ADDRESS CCOHVERSION) 
RTZ <RETURN-TO-ZERO) 
DEFECTIVE ULD) 
NO E.C.C. CORRECTION 
<NOT USED) 
SEEK ONLY CSEEK> 
READ ONLY (SELECTION) 
NO DATA XFER. <READ> 
FORMAT FLAG CURITE> 
SM-RETRY 
ADVANCE HEAD 
ADVANCE CYLINDER 
COLLISION CENDINGJ 
POLLING <SELECTION> 
LI-INITIATED <READ & URITEJ 
SEEK ERROR <SEEK ILD'S> 
DISK ECC CORRECTABLE CREAD DATA SPECIAL> 
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Addr 

0004E 373F3 f002D 391 
0004f 40333 f Fff F 392 
00050 E0084 73851 393 

394 
00051 433FF OFFFF 395 
00052 4534E f0002 396 

397 
00053 373FO F00BA 397 t 

00054 55350 f 0004 397 t 

00055 3410F F00BA 397 t 

00056 7413E 5f07D 398 

Fri Aug 17 07:38:22 1~90 

EFPROC0: RDRAHB R3,EFALLOW 
AND AQ,B,R3,R3 
CTL SMC,SMCRST • CJARB NALUZ,S+l 

RESETR R15 & RSTSTAK 
AND DB,B,MSK1,R14 & NOP Htt2 
RSTHBIT 4,ILDFLG 
RDRAMB R0 1 ILDFLG 
RSTRBIT R0 14 
ALDRAH RO,ILDFLG 
NALDREG R3,IREG ~ LDAR EFPROC3 

Page 8 

;GET E.F. ALLOWED HASK 
;IS THIS HIO ALLOWED? 
;IF NOT, IGNORE IT FOR NOW 

;RESET FLAGS EXCEPT FORCED E.f. 
;Reset ILD Running flag 

;BIT FOR THIS HAIO TO IREG 
399 ; 
400 ; SELECT THE HIO 
401 

00057 3705f f0056 402 
00058 0613E FFFff 403 
00059 0f301 6F7Ff 404 

405 
0005A E4077 E005E 406 
00058 E407B E005F 407 
0005C E407D E0060 408 
00050 E407E E0061 409 

410 
0005E 337fl fFFFF 411 
0005F 337F1 ffFFF 412 
00060 337f 1 FFFFF 413 
00061 3411f f002D 414 
00062 341lf f002E 415 
00063 E420B fffff 419 
00064 E4404 FFFFF 420 
00065 37353 f0020 421 
00066 45083 4F007 422 
00067 3706F B386C 423 
00068 45083 887FF 424 
00069 373fD f0205 425 

426 
0006A E4200 FFFfF 427 
00068 E440B E04AD 428 

429 
0006C 373B3 1F340 430 
0006D 373AO FFFFF 431 
0006E 3715E F0270 432 

433 
0006F 3705F f 0003 434 
00070 46368 FFFFF 435 
00071 E4200 FFfff 436 
00072 E4408 FFFFF 437 
00073 34307 1F356 438 

439 
00074 45357 FFFff 440 
00075 4634D F003F 441 

RDMSKQ $-1 
ADD DQ,FOUTL,VPE,IREG 
ADD DZC,B,ZERO,Rl & JIR 

CTL HIO,SPILCH4 & JMP $+4 
CTL Hl0 1SPILCH3 L JNP $+4 
CTL HIO,SPILCH2 & JMP $+4 
CTL HIO,SPILCHl L JHP $+4 

OR ZB, LSBZ" RI 
OR ZB, LSBZ 11 RI 
OR ZB, LSBZ 11 Rl 

;Q= BIAS FOR HIO SELECTION 
;IREG = HIO TO BE SELECTED 
; SELECT AN HIO 

; SELECT HIO 4 
; SELECT H IO 3 
; SELECT HIO 2 
i SELECT H IO l 

ALDRAH Rl,EfALLOH ;ALLOW ONLY THIS HIO 
ALDRAtt Rl,BITHIO ;CURRENT HIO IS LAST HIO 

EfPROCl: CTL HIO,EFREQS ;REQUEST THE E.F. HORD 
CTL HIO,IHOTGTS ;REQUEST THE E.f I UORD 
RDMSKB R3,20 ;SET E.F. AVAILABLE MASK 
AND DB,G,HIOST,R3 & PSHLD 7 ;E.F. AVAILABLE? 
RDREGQ SMCST & CJPOP NALUZ,EFPROCB ;YES, GET E.f. WORD 
AND DB,G,HIOST,R3 & CLPCNT EVCNTZ ;E.F. AVAIL? TINE-OUT? 
RDRAMB Rl3,LASTDRV ;GET LAST DRIVE NUMBER FOR ••• 

; 
EFPROCA: CTL HIO,EfREQR ;NO E.f. AVAILABLE 

;EQUIPMENT CHECK CTL HIO,HIOTGTR L JNP READ62 
i 
EFPROCB: RDREGB UBR2,R3 & JSR CLRHSSH 

RDREGB UBRl,RO 
HOVE MSK2,IREG & NOP EFSTACK 

RDMSKQ 3 
AND DG,B,SMCST,RB 
CTL H IO, EFREQR 
CTL llI01 HIOTGTR 
RTOR RO,R7 & JSR AGE00 

MSKRBIT R7,HtifFFf 
AND DQ,B 1MSK1 1Rl3 & NOP H13F 

;GET F.W. 12 MSB'S & CLEAR HSSM 
;GET F.U. 24 LSB'S 
;LOC. OF E.f. DISPLAY 

; PARITY MASK 
;U-bus parity errors to RB 
;CLEAR E.f. REQUEST 

;24 LSB'S TO R7; DISPLAY AGEING 

;ISOLATE XfER./PREP. L£NGTH 
;ISOLATE DISK UNIT NO. IN Rl3 
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Addr Line CDC /CH?-)LL..1\11?.iEF:: E. F. F'f~'.C.1CESB I 1\113 

00076 323f 4 4F005 445 
00077 336f0 887FF 446 
00078 4634C F003f 447 
00079 FFfff E205D 448 

449 
450 
451 

0007A 3715E F0287 452 
00078 FFFFF lf120 453 
0007C E4408 5FFFF 454 

455 
456 
457 

0007D 37353 f0001 458 
0007E 45083 FFFFF 459 
0007f 333F8 33907 460 
00080 ffFFf 3391C 461 

462 
00081 45054 f0800 463 
00082 E0088 33100 464 
00083 4505E F8000 465 

466 
00084 E0401 33C51 466 + 

467 
00085 3710F f0242 468 
00086 3710F F0302 469 
00087 6505C f0004 470 
00088 320Ff 33080 471 
00089 2D04D F001f 472 

473 
0008A E0401 352f2 473 + 

474 
0008B 373FO F0271 475 
0008C 45150 f0030 476 
00080 340CF 33AAA 478 

491 
000BE 0615£ F1890 492 

493 
000BF 37959 f 1890 494 
00090 FFFFF 6f7ff 495 

496 
497 
498 

QTOR R4 & PSHLD 5 
LSHFTDZ RO 
AND DQ,B,NSK1,R12 & NOP H33F 
JMP EFTRACE ; 

UPDATE E.F. COUl\IT 

;SAVE BITS 24-35 IN R4 TEMPORARILY 
;MOVE COMHAND CODE INTO POSITION 
;ISOLATE COMMAND CODE IN Rl2 

i*~~OPTIOHnL TRnCE PBTCH'-** 

EfPROCC: HOVE MSK2,IREG & NOP EfCOUNT 
JSR IUCCNT 

;LOC. Of E.F. COUNT 
;INCR. COUNT OF E.F'S 
;COtHINUE CTL HIO,HIOTGTR & JAR 

CHECK FOR CHANNEL PARITY ERROR 

EFPROC3: RDHSKB R3,1 ;CHAN. PARITY ERROR MASK 
;BUS-OUT PARITY ERROR? 
;Yes, jump; LI-bus parity? 
;Yes, process it 

; 

AND DB,Q,HIOST,R3 
OR ZB,B,,RB & BNZ PARERR0 
BNZ ff PARITY 

FWPROCO: TSTRBIT R4,B00 ;CHECK FOR BIT 35 IN fUNCT. WORD 
CTL SMC,WMARST • BOZ COMREJl ;If NOT BIT 35, COMMAND REJECT 
TSTRBIT Rl4,8000 ;CHANNEL PARITY ERROR? 
BNZ.P SENSOO ;Yes, send Sense 
SETPGE SEUSOO_SHR_HttB & BNZP SENS00 

RESETRAM CASHSTAT ;RESET CACHING STATUS 
RESETRAM SEEKONL ;Clear Seek Only flag 
TSTRMSK R12,4 ;Sense I/O command? 
OR ZO,O & BOZ FWPROCl ;Yes, don't check drive no. 
SUBB DB,O,HSK1,R13 & NOP Dtt31 ;DRIVE NO. GREATER THAN 31? 
CJMP.P ALB,SEL22A ;IF YES, INTERVENTION REOD. 
SETPGE SEL22A_SHR_HUB & CJMPP ALB, SEL22A 

RDRAMB R0,EFSTACK+l 
TSTBIT R0 130 

;GET E.f. BITS 12-23 
;BIT 16 OR 17 SET? 

FWPROCl: RTOQ R12 & BNZ CONV34 
ADD DQ,FOUTL,MSK2,IREG 

I& NOP Ef CMDEC 

;$Yes, error. Command to Q-reg. 
; add command and base address 
; of command decoder table 

; 

OR DZ,FOUTU1HSK2,IREGH 
I& NOP Ef CtlDEC 

JIR 

; set upper address 

; Jump through table 

TITLE CDMM{-~ND PROCESS I NC::i - C. U. FUNCTS. 
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Addr Line CDMM(·~ND Pt~::OCESS I N13 -- C .. U. FUNCTS. 

500 
501 j\ NO DPEFi'.?Yf ICJN COMMf·~ND -· (lJ:-:1 
502 ; -----------------
503 NOOP: JSR.P DOUBLE ;DOUBLE DRIVE NO. If NEEDED 

00091 E0403 1Fl25 503 + SETPGE DOUBLE_SHR_HttB & JSRP DOUBLE 
00092 3735A F0006 504 NCMPLTO: RDMSKB Rl0 16 ;STATUS ACTION CODE =06 

505 tlCMPLTl: EQU $ 
00093 FFf f F EOD36 509 

510 
511 
512 
513 
514 

00094 37350 F0090 
00095 3410F F0007 

514 + 
514 + 
515 
516 
517 
518 

00096 433F0 1F366 519 
00097 FFFFF E0C51 520 

521 
530 

JNP END00 ;SEND NORMAL STATUS 

READ AND RESET DRIVE ERROR COUNTERS - 2C 

;-----------------------~ 
RDRSTERR: SETHBIT 90 1SEN07 ;Sense 7 = Format 9, Hsg. 0 

RDMSKB R0,90 
ALDRAH R0,SEN07 

;------------------------~ 
ii SENSE I/Cl COMMAND - 04 

;------------------------
SENSIO: RESETR RO & JSR AGESENS 

JMP SENS00 ;SEND SENSE BYTES 

TITLE COMM?~ND Pt";;'.OCESS I Nr:.i -· SEEK Fl.JNCTE:> .. 

-··--·---····---.......... _., ___ ·---··--- .. -· .. ··-·-----· 
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Addr line COMl"'U.\ND PF:'.CJCESS I NG - SEEK F'LJNCTS .. 

532 
533 
534 
535 

00098 E0401 1F169 535 + 
00099 433FB E0185 536 

537 
538 
539 
540 
541 
542 

0009A E0401 lf 169 542 + 
0009B fFFFF 1F205 543 
0009C FffFF E0127 544 

545 
546 
547 

ii RECALIBRATE - 13 

j'-----------------
CALIBRAT: JSR.P SEL00 ;CHECK DRIVE ON LINE 

SETPGE SELOO_SHR_H~B ~ JSRP SEL00 
RESETR Rll & JMP SEEK20 ;RE-ZERO THE DRIVE 

i Tf~:?~CK PCJS IT I CJN f~:EU.\T I VE SEE:t::: -· 0B OR 
· 1 r.:.· E::-r· .... c·l 1:;· F' (') S" ·1 ··r· 3· (') 1\I 1~:· 1:::· L {--\ .. 1·· 3· \ '1:::· SE:· E::· l( ..... ··::· r~{ r .... 1 ·- .... I . ·· . ... . . 1 ...... _ ·1 • / .... .... - .. r • ... .. .. 

j'-----------------
RELSEEK: JSR.P SEL00 ;CHECK DRIVE ON LINE 

SETPGE SEL00_SHRjitB & JSRP SEL00 
JSR CONV01 
JMP SEEK00 

;GET RELATIVE ADDRESS 
;GO SEEK 

; I ~~EEi< - er1 OR SEEK ?-)ND SET f3ECTm:'. -· 27 548 ; .___ ____________ _ 

549 SEEK: JSR.P SEL00 ;CHECK DRIVE ON LINE 
0009D E0401 1F169 549 + SETPGE SEL00_SHR_H~B ~ JSRP SELOO 
0009E FFFFF lf204 550 JSR CONV00 
0009F FfFFF E0127 551 JMP SEEK00 

552 

;GET ABSOLUTE ADDRESS 
;GO SEEK 

553 TITLE COMMAND PFWC:Ef3S I NG ..... ~.JF~: I TE FUNCT~:> .. 
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Addr 

555 
556 q 11-JfU TE Dt"~TP1 {~ND P~~m ZEF:'.CJfi -·- (ll'3 
557 

000A0 3535F F0010 558 
559 
560 
561 
562 
563 

000A1 E0401 1fl69 563 + 
000A2 FFFFF 3311A 564 

565 
000A3 4505F f0100 566 
OOOA4 FFFFF 33914 567 
000A5 FFFFF 1F0B2 568 
000A6 FFfFf E053C 569 

570 
571 
572 
573 

000A7 3535E f00B0 574 
575 
576 
577 
578 
579 

000A8 E0401 lf 169 579 + 
000A9 3714E F00AE 580 
000AA 65057 F0074 582 
000AB FFFFF 637FF 583 
000AC 320FF FFFFF 584 
000AD ffFFF 33918 590 
000AE 4505F F0100 591 
000AF FFFFF 33914 592 
00080 fffFF 1F204 593 
000B1 fffff Elf34 594 

595 
612 

i'---------------------------
WRAUDPAD: SETRBIT R15,10 ;SET NO READ LAST RECORD FLAG 

; I l-Jf.U TE D?YT A -- (1.JD 

i'---------------------------
WRDATA: JSR.P SEL00 ;CHECK DRIVE ON LINE 

SETPGE SELOO_SHR_H~B & JSRP SEL00 
BOZ Xf EROO 

TSTRBIT R15, 100 
BUZ RDONLY 
JSR CONVCHK 
Jl1P l·IRT000 

;If XfER. LENGTH =0, ERROR 

;CHECK FOR READ ONLY 
;If READ ONLY, ERROR 
;GET & CHECK RELATIVE ADDRESS 
;GO URITE 

i'---------------------------
PREPTRAK: SETRBIT R14,B0 ;SET 1-TRACK FLAG 

;.---------------------------
;1 PREP CYLINDER - 21 
i'---------------------------
PREPCYL: JSR.P SEL00 ;CHECK DRIVE ON-LINE 

PREPA: 

SETPGE SEL00_SHR_H3B & JSRP SEL00 
MOVE MSKl,IREG & NOP PREPA 
TSTRMSK R7,Dtt116 
CJIR ALUZ 
OR lQ 1 Q 

BNZ FMTBAD0 
TSTRBIT Rl5 1 100 
BNZ RDONLY 
JSR CONVOO 
JMP PREPIJ0 

;JUMP LOC. TO IREG 
;SPREP. LENGTH = 116? 
; $YES, CONTINUE 

;IF NOT, ERROR 
;CHECK FOR READ ONLY 
;IF READ ONLY, ERROR 
;GET ABSOLUTE ADDRESS 
;GO FORMAT WITH CONTROLLER DATA 

TITLE CDf1M?-)ND Pf.::OCE~3S I f\IC::i - F.'.E?)D F'UNCTS. 
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nddr Line CDMM(.~ND P•~::OCEf3S I NC1 -· ~~:E{.~D F"LJl\ICTS. 

00082 FFFFF lf205 647 
00083 FFFFF E1D87 649 

655 
656 
657 
658 

00084 3535F F0020 659 
00085 FFFfF E0087 660 

661 
662 
663 
664 
665 

00086 E0403 1F233 665 + 
666 
667 
668 
669 
670 

00087 E0401 lf 169 670 + 
00088 FffFF 3311A 671 
00089 FfFFF 1F0B2 672 
000BA FffFF E0407 673 

674 
675 
676 
677 

000DB 3535E F0088 678 
679 

00UBC E0401 1F169 679 + 
000BD FFFFF 3311A 680 
000BE FFFFF 1F204 681 
0008f 433F6 E0407 682 

683 
684 
685 
686 

000C0 3535E F0008 687 
000Cl 37357 f0004 688 
000C2 FFFFF E00BC 689 

690 
691 
692 
6n 

100C3 3535E F0110 694 
000C4 37357 f0002 695 

CONVCHK: JSR CONVOl ;GET RELATIVE ADDRESS 
JHP ADDRCHK ;$Check relative address 

ij READ DATA SPECIAL - 3E ;...__ _________________________ _ 
RDDATSPC: SETRBIT R15 120 ;SET FLAG: NO ECC CORRECTION 

JMP READDATA ;NORMAL READ 

; I f~:EAD VEJ;:: I FY --· (.i)?~ 
;.__ __________ ~---~~~-------
RDVERIFY: JSR.P SETVERFY ;SET VERIFY MODE & SEEK ONLY FLAG 

SETPGE SETVERFY_SHR_H#B ~ JSRP SETVERFY 

, 
READDATA: JSR.P SEL00 ;CHECK DRIVE ON LINE 

SETPGE SEL00_SHR_HIB & JSRP SEL00 
BOZ XFER00 
JSR CONVCHK 
JtlP READ00 

;IF TRANSFER LENGTH= 0, ERROR 
;GET & CHECK RELATIVE ADDRESS 
;READ THE DATA 

j--------~-----------------------
j I F::E{-~[) FULL TF::{-~CK --· 16 
j,__--~~----------------------
RDTRACK: SETRBIT Rl4 188 ;SET FLAGS: HOME ADDR. & 1-TRACK 
RDTRAKl: JSR.P SEL00 ;CHECK DRIVE ON LINE 

RDTRAK2: 

SETPGE SEL00_SHR_H#B & JSRP SEL00 
BOZ XFER00 
JSR CONV00 
RESETR R6 • JHP READ00 

;If XFER LENGTH =0 1 ERROR 
;GET L CONVERT ABSOLUTE ADDR. 
;GO READ 

READ HOME ADDRESS SPECIAL - 36 
;,__-----~~~~~-------~~-

RDSPECAL: SETRBIT R14 18 ;SET HOME ADDRESS FLAG 
RDHSKB R7,4 ;SET TRANSFER LENGTH = 4 
JMP RDTRAK1 ;CONTINUE 

; J F::E{-~D COUNT -- 12 
i'-------~~---~~--~---~----

READCNT: SETRBIT R14,110 ;SET READ HEADER & COUNT FLAGS 
RDNSKB R7,2 ;SET TRANSFER LENGTH =2 
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Addr Line COMM{~l\ID PROCESS I N1::'.i -- f::'.E{~D FUl\ICTS .. 

6% 
000C5 E0401 lf 169 696 + 
000C6 3437A 1F1E9 697 
000C7 373DB Fffff 698 

699 
000CB E0403 1F192 699 + 
000C9 373F9 F0015 700 
000CA 433f6 1F1Fl 701 
000CB 3432C FFFFF 702 
030CC 433F5 E040A 703 

704 
715 
716 
717 

000CD 3535E F0080 718 
000CE 3535F F0020 719 

720 
OOOCF E0401 lf 169 720 + 
00000 373f0 F02CD 721 
00001 FFFFF 1F368 722 
000D2 61170 FFfff 723 
00003 FFFFf 33AAB 724 
000D4 f FFFF E00BE 725 

726 
727 

JSR.P SEL00 ;CHECK DRIVE ON LINE 
SETPGE SEL00_SHR_HttB & JSRP SELOO 
RTOR R7,Rl0 & JSR CYL00 ;COMPUTE LOC. OF CUR. CYLINDER 
RDREGB RANI,Rll ;GET CURRENT CYLINDER 
JSR.P CHK2NDA ;CHECK FOR A SECOND DRIVE 
SETPGE CHK2NDA_SHR_H#B t~ JSRP CHK2NDA 
RDRANB R9,SEN412 ;GET CURRENT RECORD NO. 
RESETR R6 & JSR HEADRD ;GET CURRENT HEAD THIS DRIVE, 
RTOR R2,R12 ;HOVE IT TO R12 •.. 
RESETR R5 & JMP READ001 ;AND 60 READ THE COUNT 

ij SPACE COUNT AND READ DATA - 26 

;'----------------------------~ 
SPACE.RD: SETRBIT R14,80 ;SET 1-TRACK FLAG 

SETRBIT Rl5,20 ;SET NO ECC CORRECTION FLAG 
JSR.P SEL00 ;CHECK DRIVE ON-LINE 
SETPGE SEL00_SliR_H~B & JSRP SELOO 
RDRAMB RO,RECLNTH 
JSR FOUR5DN 
XOR AB,fOUTL,R7,R0 
BUZ CONV35 
Jl'lP RDTRAK2 

TITLE CDMMAl\ID PfWCESt3 I f\113 -

;GET RECORD LENGTH AND ••• 
;CONVERT IT TO BYTE LENGTH 
;IF BYTE RECORD LENGTH NOT ••• 
;CORRECT, COMMAND REJECT 
;GO READ 

------·---··-·-·--------------····-------·---··--·-··-····-···-····-·-···-- ···-··--··--··--·--····-·----·-·--··-·----···--·--··--··-·-··--······· .. ·-····--········ 
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Addr 

00100 729 ORG H~100 
730 
731 ; I COMM{~ND ~-;;:E ... TECT F:Dl.JT I NE 
732 ; .___ ____________ _ 

00100 37352 F0001 733 COMREJl: RDMSKB R2,1 ;SET SENSE 7: INVALID COMMAND 
734 JSR.P DOUBLE ;DOUBLE DRIVE NO. IF NEEDED 

00101 E0403 1F125 734 + SETPGE DOUBLE_SHRJt~B & JSRP DOUBLE 
00102 37353 F0004 735 CONREJlA: RDMSKB R3,4 ;RECOV. ACTION= 4 CCOMM. REJ.) 
00103 3412F F0007 736 COHREJ2: ALDRAH R2,SEN07 ;SAVE SENSE BYTE 7 

737 SETHBIT 80,SEN00 ;Sense 0 = Command Reject 
00104 37350 F0080 737 + RDMSKB R0 180 
0Bl05 3410F f0000 737 + ALDRAN R0,SENOO 
00106 FFFFF E0D3F 738 JMP END10 ;SEND UNIT CHECK 

739 
740 
741 

00107 3535E F8000 742 
00108 6505C F0004 743 
00109 FFFfF 33081 744 

745 
0010A E0403 1F125 745 + 

746 
00108 37359 F000D 747 
0010C fFFFF E010E 748 
0010D 37359 F000B 749 

750 
0010E 37350 F0020 750 + 
0010F 3410F F0000 750 + 
00110 37353 F0007 751 
00111 fFFFF E0D40 752 

753 
754 
755 

00112 37353 F0020 756 
00113 3413F F000C 757 

758 
00114 37350 F0002 758 + 
00115 3410F F0001 758 + 
00116 37352 F0010 759 
00117 0F303 E0103 760 

761 
762 
763 

00118 37352 F0006 764 
00119 FfffF E0102 765 

766 
767 
768 

0011A 37352 F0003 769 

; 
; CHAl\ll\IEL p(.)f;:: I TY EF::f;::or;;: 

; 
PARERR0: SETRBIT R14 18000 ;SET CHANNEL PARITY FLAG 

TSTRNSK R12,4 ;CHECK FOR SENSE I/O COMMAND 
BOZ fWPROC0 ;IF SENSE 1/01 PROCESS IT 
JSR.P DOUBLE ;DOUBLE DRIVE NO. IF NEEDED 
SETPGE DOUBLE_SHR_HtB & JSRP DOUBLE 

i 
PARERRl: RDMSKB R9,HttD 

JHP $+2 
PARERRlA: RDMSKB R9,H#B 

SETNBIT 20,SEN00 
RDMSKB R0,20 
ALDRAM R0,SEN00 
RDHSKB R3,7 
Jt1P Et-l010A 

; F.:EAD ONLY SIHTCH ON DRIVE 
; 
RDONLYA: RDMSKB R3,20 

ALDRAN R3,SEN112 
RDONLY: SETMBIT 2,SEN01 

RDMSKB R0,2 
ALDRAH R0,SEN01 
RDr1SKB R2, 10 
ADD DZC,B,ZERO,R3 & JMP COMREJ2 

; 
FMTBAD0: RDMSKB R2,B 

JMP COMREJ 1A 

; D{.)TP1 Tf~'.{~)NSFE•-;;: LENl?.iTH ::::ff.) 

i 
XfER00: RDHSKB R2,3 

;STATUS ACTION = OD 

;STATUS ACTION = OB 
;SENSE 0 = BUS OUT PARITY ERROR 

;RECOVERY ACTION = 7 
;SEND UNIT CHECK 

;SET SENSE 12, FORMAT 1 = ••• 
;WRITE READY UNSAFE 
;Set Sense 1: Write Inhibited 

;SET SENSE 7: FORMAT 11 NSG. 0 
;RECOVERY ACTION = 1 

;SENSE 7: WRONG PREP. LENGTH 

;SET SENSE 7: WORD COUNT LESS THAN 
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Addr 

00118 FFFff E0102 770 
771 
772 
773 

0011C 6505C f0004 774 
00110 fFfff 33081 775 

776 
0011E £0403 1Fl25 776 + 
OOllF 34383 E03BA 777 

778 
779 
780 
781 
782 
783 
784 

00120 370DF C0002 785 
00121 0A1FD FFFFF 786 
00122 271EE A6FFf 787 
00123 370DF 98121 788 
00124 FFFFF AF7FF 789 

790 
791 
792 

00125 37350 FOOOF 793 
00126 3410F AF02D 794 

795 
797 

Fri Aug 17 07:38:22 1990 Page 16 

JltP COMREJlA ;REQUIRED 

Process U-bus Parity error on a Function word. 
; 
EFPARITY: TSTRMSK Rl2,4 ;Sense I/O command? 

BOZ FHPROC0 ;Yes, continue processing 
JSR.P DOUBLE ;Double drive no. if needed 
SETPGE DOUBLE_SHR_H~B • JSRP DOUBLE 
RTOR R8,R3 & JMP IRPT12+1 ;Send Equipment Check 

; THIS SUBROUTINE INCREMENTS A 36-BIT COUNT IN 3 CONSEQUTIVE SMB nEMORY 
; LOCATIONS. 
;UPON ENTRY: IREG = LOC. OF 12 LSB'S TO BE INCREMENTED 
;REGISTERS USED: Q,IREG & EVCHTR 
i 
INCCNT: RDREGQ RAMI & LDCT 2 ;GET 12 LSB'S AND ••• 

ADD ZQC,FOUTL,,RANI ;INCREHENT THEM 
DECRD IREG,IREG & CRTS NLCZ ;IF NO OVERFLOW, RETURN 
RDREGQ RAMI • CJPCNT EVCNTZ,INCCNT+l ;GET NEXT 12 BITS 
RTS ;RETURN IF 36-BIT COUNT OVERFLOW 

This subroutine allows E.f's on all HAIO's. 
; 
ALLOWALL: RDMSKB RO,HttF ;Bits to allow all E.F's 

;Set them and return ALDREG R0,RAME & RTS EfALLOW 

TITLE CDC 0 .. S. -- ~3EEK f;::Ol_J'f I NE 

.... - ----·-······-···· ····-·-····-··--···----·· ---· 
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Addr Line CDC Cl .. s. -- SEEi< r;::ouT I NE 

806 
807 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
825 
826 
827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 

00127 5535f f0008 838 
00128 3535f f0080 839 
00129 fffFF E012B 844 
0012A 5535F F00G8 845 
0012B 4505E f0020 847 
0012C 603EE 3312E 852 
0012D 35355 FB000 853 

854 
0012E 4505E F0200 855 
0012F E0082 33133 856 
00130 373F1 F00B0 857 
00131 373FB F00AF 858 
00132 ffFFf E0139 859 

860 
00133 373fB F0012 861 
00134 373f0 f0011 862 
00135 01700 4F002 863 

; THE SEEK ROUTINE WILL SET HEAD CTAG 2) ON THE SELECTED DRIVE. 
;THEN THE ACTUAL SEEK UILL BE STARTED. (SET CYLINDER - TAG l) 

THE HEAD NO. IS TAKEN FROH SENSE BYTE 11, FORMAT 415. 
THE CYLINDER NO. IS TAKEN FRON SENSE BYTES 8 & 91 FORMAT 4,5. 

; THE "SEEK ONLYu FLAG INDICATES A SEEK FUNCTION. THE ABSENCE OF THIS FLAG 
;INDICATES A SEEK INITIATED AS A RESULT OF A READ OR HRITE FUNCTION. 

THE "RTZ" FLAG = RETURN TO ZERO CRE-ZEROJ. 

REGISTERS: 
R0,Rl,R2,R3,R8 1Q & IREG = SCRATCH 
R4 = BIT FOR THIS DRIVE (0-23) 
R5-R7,R9-R10 = RESERVED FOR READ/WRITE 
Rll = DESIRED CYLINDER 
R12 = RESERVED FOR READ/WRITE 
R13 = PHYSICAL DRIVE NO. 
R14,Rl5 = FLAG REGISTERS 

DRIVE STBTUS EUUBTES 

;READY: EQU Htt01 
;ONCYL: EQU Htt02 
;SEEKERR: EQU Htt04 
;FAULT: EQU HB08 
;WRITPROT: EQU HttlO 
;SELECT: EQU Htt20 

;DRIVE REnDY 
;DRIVE OH CYLINDER 
;DRIVE SEEK ERROR 
; DRIVE F.mT 
;DRIVE URITE PROTECTED 
;DRIVE SELECTED 

; BUSY: EUU Htt40 
;SKEND: EQU H~80 

SEEK00: RSTRBIT R15 18 
SETRBIT R15, 80 
JMP $+2 

SEEK02: RSTRBIT R15,8 
TSTRBIT R14,20 

;DRIVE BUSY 
;SEEK EliD 

XOR AQ 1 B,Rl4,R14 & BOZ $+2 
SETRBIT RS, 8000 

TSTRBIT R14, 200 
CTL SMC,HSSNRST ~ BOZ $+4 
RDRAMB Rl,ALTHEAD 
RDRAMB Rll,ALTCYL 
JMP SEEK03 

RDRAMB R11,SEN409 
RDRANB R0,SEN408 
ADD AB,LSBZ,R0,R0 & PSHLD 2 

; RESET RTZ FLAG 
;SET SEEK ONLY FLAG 

;RESET RTZ FLAG 
;$Special flag set? 
;ttYES, RESET IT; NO, JUMP 
;ttSET DEFECT TRACK FLAG 

;ALT. TRACK FLAG? 
; If NOT, JUMP 
;GET THE ALTERNATE HEAD ••• 
;AND THE ALTERNATE CYLINDER 

;GET DESIRED CYLINDER LSB'S 
;GET DESIRED CYLINDER NSB'S 
;MOVE THE HSB'S ••• 
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Addr Line CDC D .. S.. -· SEEK F.:DLH I l\IE 

00136 01700 887FF 
00137. 31308 FffFF 
00138 373F1 f0014 

00139 E0403 1f192 

0013A 45050 fOCOO 
00138 325f2 3313f 
0013C 335F2 FfFFF 
0013D 335F2 rrrrr 
0013E 31321 FfFFF 
0013f 922lf 4f004 
00140 E1009 887FF 
00141 45351 FOOlf 
00142 E1013 FfFFF 

00143 E0403 1F107 

00144 4505E f0200 
00145 ffFFF 33949 
00146 fffFF 1F1f 1 
00147 6002F fFFFF 
00148 3011D FFFFF 

00149 E0404 1F038 

864 
864 + 
865 
866 
867 
868 
868 + 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
87'3 
880 
881 
882 
882 + 
883 
884 
885 
886 
887 
888 
889 
890 
890 + 
891 
892 
893 

0014A 45350 F03FF 894 
00148 9220F 4F006 895 
0014C E100B 8B7FF 896 
0014D 4505F F0008 897 
0014E 603FF 33153 898 
0014F El012 1Flf5 899 
00150 4505F f2000 900 

901 
00151 E0401 33BDC 901 + 
00152 fFffF E018B 902 

903 
00153 E1012 4F009 904 
00154 C1041 887Ff 905 

906 
00155 FFFFF C0064 907 
00156 3411F F000E 908 

j 

LSHfT2 R0 1R0 
ADD AB,LSBZ,R0 1 R0 & CLPCNT EVCNTZ 
OR AB, 81 RO, Rll 
RDRAMB Rl,SEN411 

; INTO POSITIOU 

;HERGE UITH THE LSB'S 
;GET THE PRIMARY HEAD 

SEEK03: JSR.P CHK2NDA ;CHECK FOR SECOND DRIVE 

; 

SETPGE CHK2NOA_5HRjrnB & JSRP CBK2NDA 

SET HE?-)1) 

TSTRBIT R0 1H#C00 
OR ZQ,RSBZ 11 R2 & BOZ $+4 
OR ZB, RSBZ 11 R2 
OR ZB,RSBZ 11 R2 
OR AB,B,R2,Rl 
URTL HSSNA 1LDDRB0 1Rl & PSHLD 4 
CTL HSSM 1SETAG2 & CLPCNT EVCNTZ 
liSKRBIT Rl,lF 
CTL HSS!t, RSTAG2 

;ISOLATE CYL. 2 MSB'S IN Q 
;IF NEITHER, JUMP 
; MOVE 1158' s .. I 

;INTO POSITION AND ••• 
;MERGE WITH THE HEAD 
;LOAD THE HEAD NO. ANO .•• 
;SET HEAD 
;ISOLATE HEAD ONLY 
;Reset Tag 2 

JSR.P RATSEEK ;Caching code 
SETPGE RATSEEK_SHR_HGB & JSRP RATSEEK 

TSTRBIT R14 1200 
BNZ SEEK04 
JSR HEADRO 
XOR AQ 1Q1R2 
OR AQ,FOUTL,Rl,RAMI 

;ALT. TRACK FLAG? 
;If set, ju111p 
;GET THE LAST SAVED HEAD ••• 
; AND DELETE IT 
;SAVE CURRENT HEAD 

SEEK04: JSR.P CKONCYL ;CHECK FOR ON-CYL. & 2ND DRIVE 
SETPGE CKONCYL_SllR_HttB t~ JSRP CKONCYL 

Start the SE~ek 

MSKRBIT R0,3FF ;ISOLATE 10 LSB'S Of CYLINDER 
WRTL HSSMA,LDDRBO,R~ & PSHLD 6 ;LOAD CYLINDER NO. 
CTL HSSM 1SETAG1 & CLPCNT EVCNTZ ;START SEEK 
TSTRBIT R15,8 ;IF RTZ FLAG SET •.. 
XOR AQ 1B1 R15 1R15 & BOZ SEEK04A ;RESET IT & If NOT - CONTINUE 
CTL HSSM,RSTAGl & JSR CYLSAV ;SAVE CURRENT CYLINDER 
TSTRBIT Rl5,2000 ;POLLING FLAG SET? 
BNZ.P POLL14B ;YES, RETURN TO POLLING 
SHPGE POLL14B_SHR_H#B t~ BNZP POLL14B 
JMP SEEK30 ;ELSE, WAIT FOR THE SEEK 

; 
SEEK04A: CTL HSSH,RSTAGl ~ PSHLD 9 ;RESET TAG 1 

RD HSSM,RDDRST1 1R1 & CLPCNT EVCNTZ ;2 µsec. DELAY FOR OH-CYL. TO DROP 

LDCT 100 ;SET 100-psec. TIMER 
ALDRAN R1 1SEU114 ;SAVE DRIVE STATUS FOR SENSE 
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Addr Line CDC lJ. S.. - SEEK F.'.DUT I NE 

00157 45051 f000E 909 
00158 6605F f0002 910 
00159 Cl041 3317f 911 
0015A C1041 98156 912 

913 
00158 45051 F000C 914 
0015C 37160 33992 915 

916 
0015D fFFFF lflCl 917 

918 
0015E 4505f f00BO 919 
0015f 433f2 33188 920 

921 
922 

00160 E0401 1F348 922 t 

00161 373f 1 f00BA 923 
00162 45151 F0008 924 
00163 FFFFF 33169 925 
00164 35351 F0002 926 
00165 3411F f00BA 927 

928 
00166 3714E F0063 929 
00167 fffff lf044 930 
00168 FFFFf E0174 931 

932 
00169 45151 F0004 933 
0016A fffff 33974 934 

935 
00168 E0403 lf37f 935 t 

936 
937 
938 

0016C 37352 F0054 939 
00160 FFFff lf lff 940 

941 
0016E 37352 f0057 942 
0016F 375F1 4002E 943 
00170 335fl fFFFF 944 
00171 fffFF 83173 945 
00172 05342 D0003 946 
00173 fFFFf lflff 947 

948 
00174 5535f F0080 949 
00175 FFFFF 1F1F5 950 

954 
00176 E100B FFFFF 955 
00177 3710F F0302 956 

957 
00178 3714E F008D 958 
00179 FFFFF 1F03B 959 
0017A 41340 3317D 960 

i 

TSTRBIT Rl,ONCYL+SEEKERR+FAULT ;ISOLATE ON CYL.,SEEK ERR.& FAULT 
TSTQNSK ONCYL ;CHECK ON CYL. ONLY 
RD HSSH,RDDRSTl,Rl & BOZ SEEK08 ;IF OH CYL. ONLY, JUHP 
RD HSSH,RDDRST1,Rl & CJPCNT EVCNTZ,S-4 ;DRIVE STATUS & DECR. TINER 

TSTRBIT Rl,SEEKERR+fAULT 
HOVE SNCST,ZERO & BNZ SEEK31 

;CHECK FOR SEEK ERROR OR FAULT 
; IF EITHER, JUr-tP 

SEEK04B: JSR SEEKLOG ;INCR. SEEK LOG COUNT 
i 
SEEK05: TSTRBIT R15,B0 ;IF SEEK ONLY FLAG ••• 

RESETR R2 • BOZ SEEK30 ;NOT SET, HAIT FOR THE SEEK 
i 
SEEK06: JSR.P GETDRBIT ;GET THE BIT FOR THIS DRIVE 

; 

SETPGE GETDRBIT_SHR_HltB & JSRP GETDRBIT 
RDRAMB Rl,ILDFLG ;GET ILD FLAGS 
TSTBIT Rl,8 ;CHECK FOR ILD SEEK INITIATE 
BOZ SEEK06B i IF NOT, JUMP 
SETRBIT Rl,2 ;SET ILD SEEK COMP. PEND. FLAG 
ALDRAn Rl,ILDFLG 

MOVE MSKl,IREG & NOP SKILD 
JSR SMBURT 
JUP SEEK07 

;SET ILD SEEK COMPLETE ••• 
;PENDING BIT FOR THIS DRIVE 

SEEK06B: TSTBIT Rl, 4 i CHECK ILD RUNNING 
BNZ SEEK07 ; IF IT IS, JUMP 
JSR.P SECSAV+l ;SAVE SECTOR NO. THIS DRIVE 
SETPGE SECSAVH_SHR_HaB • JSRP SECSAV+l 

Set up Seek Complete Pending 
; 
SEEK06C: RDMSKB R2,SKPEND 

JSR ADDABIT 
;ADD THE BIT FOR THIS DRIVE ••• 
;TO SEEK COMP. PENDING 

i 

RDl1SKB R2, SKH I 01 
OR DZ,RSBZ,RAHE,Rl & PUSH BITHIO 
OR ZB,R~BZ,,Rl 
CJPOP ALUZ,$+2 
ADD DB,B,NSK1,R2 & LOOP Htt3 
JSR ADDABIT 

SEEK07: RSTRBIT R15,80 
JSR CYLSAV 

CTL HSSM,RSTUSEL 
RESETRAN SEEKONL 

MOVE MSKl,IREG & NOP SKERRBIT 
JSR SliBRD 
AHD AB,B,R4,R0 & BOZ $+3 

;GET BIT fOR THIS HAIO 
;COMPUTE THE BIAS •.• 
;FOR SEEK COMPLETE ••• 
;HAIO BITS 
;ADD SEEK COMP. THIS DR., THIS HAIO 

;RESET SEEK ONLY FLAG 
;SAVE CURRENT CYL. THIS DRIVE 

;DE-SELECT THE DRIVE 
;Clear Seek Only flag 

;GET SEEK ERROR ••• 
;BITS FOR ALL DRIVES 
i IF NONE, JUMP 
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Addr Line CDC [) .. s .. --· SEEK F::ouT I l\IE 

00178 40331 3381A %1 AND AQ 1B1R3 1Rl & BNZ HAIT14 ;IF SEEK ERROR THIS DRIVE ••• 
0017C FFFFF 3381A 962 BtH HAIT14 ;RETURN TO WAIT LOOP 

%3 
00170 371~F F002C 964 RESETRAM SKRETRY ;RESET RETRY COUNT 
0017E 433f5 E0D68 %5 RESETR R5 & Jl1P END20 ;Send Chan. End 
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Addr line CDC 0 .. S. --· SEEi< ROUT I NE: 

%7 
0017f 4505F F0080 968 
00180 FFFFF 3318B 969 
00181 FFffF 1Flf5 970 
00182 3735A F0005 971 

981 
982 
983 

00183 35350 FOB00 984 
00184 FFfFF EOD75 985 

986 
987 

00185 3535F F0080 988 
9'H 
995 
9% 

00186 3535F F0008 997 
00187 B2200 f0050 1002 
00188 FFfff 4f006 1003 
00189 E100A 887ff 1004 
0018A E1016 E015E 1005 

1006 
1007 

001BB C1043 fffff 1008 
0018C Cl043 fffff 1009 
00180 45053 f0020 1010 
0018E Fffff 33992 1011 

1012 
001Bf 3710f F0008 1013 
00190 3413f FOOOE 1014 

1015 
00191 E0401 Bf327 1015 + 

1016 
00192 373F1 f002C 1017 
00193 37352 f0041 1018 
00194 3705f F003D 1019 
00195 00ff0 5f197 1020 
00196 35350 f0090 1021 
00197 C1043 33105 1022 
00198 C1043 C0009 1023 
00199 45053 f0004 1024 
0019A 333fl 339CB 1025 
00198 45053 FG008 1026 
0019C 41032 139B7 1027 
00190 37160 339Al 1028 

1029 
0019E C1043 9819E 1030 

i 
SEEKOB: TSTRBIT RlS,80 ;CHECK fOR SEEK ONLY FLAG 

;IF NOT SET, JUMP BOZ SEEK30 
JSR CYLSAV 

SEEK08A: RDNSKB Rl0,5 
;SAVE CURRENT CYLINDER 
;STATUS ACTION = 5 

Senc:I ChannE?l End I Ik~v ii: E.':! Encl 

i 
SEEK10: SETRBIT Rl3 1800 ;SET STATUS = CHAN. END 

JHP Er-ID40A ;ADD DEVICE END & SEND STATUS 

SEEK20: SETRBIT R15 180 ;SET SEEK O~LY FLAG 

Rezero CRTZ> the drive 
i 
SEEK22: SETRBIT R15,8 ;SET RTZ FLAG 

WRTE HSSMA,LDDRBO & NOP Hn50 
PSHLD 6 
CTL HSSH,SETAG3 & CLPCNT EVCNTZ 
CTL HSSM,RSTAG3 & JMP SEEK05 

;BUS TO RE-ZERO & FAULT RESET 

;RE-ZERO COMMAND 

SEEK30: RD HSSM,RDDRST1 1R3 
RD HSSM 1RDDRST1 1R3 
TSTRBIT R3 1SELECT 
BNZ SEEK31 

;GET DRIVE STATUS 

;CHECK UNIT SELECTED 
;If SELECTED, CONTINUE 

; 
SEEK30A: RESETRAM SENlOB ;CLEAR SENSE 81 fORMAT 1 

ALDRAH R3 1SEN114 ;SAVE DRIVE STATUS FOR SENSE 
JPOP.P SEL35 ;£QUIP. CHECK 
SETPGE SEL35_SHRJUB & JPOPP SEL35 

i 
SEEK31: RDRAMB Rl,SKRETRY ;GET SEEK RETRY COUNT 

RDMSKB R2 1READY+BUSY ;SET 'READY & BUSY' MASK 
RDMSKQ 3D ;SET UP ••• 
RDXFR SNC 11 R0 & LOAR $+2 ;500MS. TINER 
SETRBIT RO, 090 
RD HSSH,RDDRST1 1R3 & BOZ SEEK38 ;If TIME-OUT, JUMP 
RD HSSM,RDDRST1,R3 & LDCT 9 ;READ DRIVE STATUS 
TSTRBIT R3 1SEEKERR ;SEEK ERROR? 
OR ZB,B,,Rl & BNZ SEEK36 ;YES, PROCESS IT 
TSTRBIT R3 1FAULT ;DRIVE FAULT? 
AND AB,O,R3,R2 & CJSR NALUZ,SEEK35 ;YES, ATTEMPT TO RESET IT 
MOVE SMCST,ZERO & BNZ SEEK31A ;IF READY OR BUSY, CONTINUE 

RD HSSM,RDDRST1 1 R3 & CJPCNT EVCNTZ,S ;DELAY fOR GOOD STATUS 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 1990 Page 22 

Addr Line CDC CJ. s. - SEEK Fi'.OUT I NE 

0019F 41032 fffff 1031 AND OB,Q,R3,R2 ;CHECK FOR READY OR BUSY 
001A0 37160 331BF 1032 MOVE SMCST,ZERO & BOZ SEEK30A ;IF NEITHER, EQUIP. CHECK 

1033 ; 
001Al 45053 F0002 1034 SEEK31A: TSTRBIT R3,0NCYL ;CHECK ON CYLINDER 
001A2 133f0 339A4 1035 DECRB RO & BNZ S+2 ;IF ON CYL., JUMP; DECR. TIMER 
001A3 333F0 73105 le36 OR ZB,B,,R0 & CJARB ALUZ,SEEK38 ;IF TIME OUT, ERROR CSEEK38) 

1037 
001A4 45053 F0080 1038 TSTRBIT R3,SKEND ;SEEK END ALSO? 
001A5 333f0 739A6 1039 OR ZB,B,,R0 & CJARB NALUZ,S+l ;YES, CONTINUE ($+1) 
001A6 FfFFf lf1F5 1040 JSR CYLSAV ;SAVE CUR. CYLINDER THIS DRIVE 
001A7 4505f F0008 1041 TSTRBIT Rl5, 8 ;CHECK RTZ FLAG 
001AB Fffff 339B0 1042 BNZ SEEK32 ;IF SET, RE-SEEK THE DRIVE 
001A9 3413F f000E 1043 ALDRAM R3,SEN114 ;NORMAL STATUS FOR SENSE 

1044 ADDMBIT 10,SEN10B ;ADD SEEK COMPLETE to Sense 8 
001AA 373F0 f000B 1044 + RDRAMB R0,SEN108 
001AB 35350 f0010 1044 + SETRBIT R0 1 1U 
001AC 3410f F0008 1044 + AL DRAM RO,SEN10B 
001AD 4505F F0080 1045 TSTR8IT Rl5 180 ;CHECK SEEK ONLY FLAG 
001AE 3710F A302C 1046 MOVE ZERO,RAME & CRTS ALUZ,SKRETRY ;IF NOT, RETURN; CLR. RETRY COUNT 
001AF FFFfF E017f 1051 JttP smrna ;NORMAL EXIT 

1052 ; 
1053 SEEK32: EQU $ 

00180 37100 FFfFf 1057 r10VE ZERO,RAMI ;RESET CYL. BEFORE RE-SEEKING 
00181 4505E F0200 1058 TSTR8IT R14 1200 ;Alternate track flag? 
00182 FfFFF 33985 1059 BNZ $+3 ; Yes, .jump 
00183 341BF f0012 1060 ALDRAM R11 1SEN409 ;SAVE CUR. CYL. FOR THE SEEK 
00184 3710F F0011 1061 RESETRAN SEN408 ;RESET CYL. NSB'S 
001B5 0F10F F0302 1062 ADD DZC,FOUTL,ZERO,RAME & NOP SEEKONL;Set the Seek Only flag 
00136 FFFFF E012A 1063 JHP SEEK02 ;AND RE-SEEK THE DRIVE 

1064 
1065 ; 

00187 B2200 F0010 1066 SEEK35: WRTE HSSMA,LDDR80 & NOP Httl0 ;BUS OUT FOR FAULT RESET 
00188 E100A 4F009 1067 CTL HSSl1,SETAG3 & PSHLD 9 ;SET TAG TO RESET FAULT 
00189 ffFFF 887Ff 1068 CLPCNT EVCNTZ ;Delay while it works 
001BA El016 C0004 1069 CTL HSSM,RSTAG3 & LDCT 4 
00188 fFFfF 399BF 1070 CJNP LOG,SEEK35A ;If Forced Logging, error 
001BC C1043 981BC 1071 RD HSSH,RDDRST1 1 R3 & CJPCNT EVCNTZ 1$ ;Wait for stable status 
001BD 45153 f0008 1072 TSTBIT R3 1 FAULT ;CHECK FOR FAULT 
001BE 45043 A3001 1073 AND D8,0,NSK1,R3 & CRTS ALUZ,READY ;If FAULT CLEARED, RETURN 
001Bf 34335 8F7Ff 1074 SEEK35A: RTOR R3,R5 & POP ;STATUS TO RS & POP THE STACK 

1075 JPOP.P SEL31 ;EQUIP. CHECK/DEVICE CHECK 
001C0 E0401 Bf310 HHS+ SETPGE SEL3l_SHR_HttB & JPOPP SEL31 

1076 
001C1 fFFFF lf350 1077 SEEKLOG: JSR ERRLOG ;LOC. OF ERROR/USAGE LOG 
001C2 0614E F0007 Hl78 ADD DQ,FOUTL,NSKl,IREG & NOP D~7 ;LOC. Of SEEK COUNT LSB'S 
001C3 3705F f0010 1079 RDMSKQ 10 ;SEEK COUNT INCREMENT 
001C4 060DF FFFFF 1080 ADD DQ, Q, RAt1I ;INCR. THE SEEK COUNT 
001C5 321FD A77FF 1081 QLDREG RAMI & CRTS UCZ ;IF LS8'S DON'T OVERFLOW, RETURN 
001C6 271EE FFFFF 1082 DECRD IREG,IREG ;LOC. OF SEEK COUNT MSB'S 
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Addr Lin~ CDC CJ. S. -- SEEK f~'.OUT I NE 

001C7 OFODF FfFFF 1083 
001CB 46150 F0080 1084 
001C9 321FD A37FF 1085 
001CA FFFFF E2025 1086 

1087 
1088 
1089 

001CB FfFFF 131EB 1090 
1091 

001CC £0401 39B19 1091 + 
001CD 373Fl F002C 1092 
001CE 45051 F0002 1093 
001CF fffff B39D2 1094 
00100 OCllF FG02C 1095 
00101 ffffF E0186 1096 

1097 
1098 

00102 37350 f0080 1098 t 

00103 3410F F0001 1098 + 
001D4 ffffF E0B19 1099 

1100 
00105 4505f F0008 1101 
00106 FFFFF 331CC 1102 
00107 373FO F0008 1103 
00108 35350 f0020 1104 
00109 fffff E0BlA 1105 

I 

ADD DZC 101 RAMI 
TESTQ 80 
QLDREG RANI & CRTS ALUZ 
JMP LOGOFL 

SEEK ERROR PROCESSING 

; INCR. TUE MSB' S 
;SEEK COUNT = 8000-HEX? 
;IF NOT, RETURN 
;ELSE, SET LOG OVERFLOW THIS DRIVE 

SEEK36: CJSR ALUZ,SKERLOG ;If NO RETRIES, UPDATE ERROR LUG 
SEEK37: CJMP.P LUG,SEL32 ;If Forced logging, no retries 

; 

SETPGE SEL32_SHR_HttB & CJtiPP LOG, SEL32 
RDRAMB Rl,SKRETRY ;GET SEEK RETRY COUNT 
TSTRBIT Rl,2 ;CHECK FOR 2 RETRIES 
CJPOP NALUZ,St3 ;IF 2, PERttANENT ERROR 
ADD AZC,fOUTL,Rl,RAME & NOP SKRETRY ;INCR. RETRY COUNT 
JMP SEEK22 ;RE-ZERO THE DRIVE 

SETMBIT 80, mm1 
RDt1SKB RO I 80 
ALDRAM R0,SEN01 
JUP SEL32 

;SET SENSE 1 = Permanent Error 

SEEK38: TSTRBIT R15,B 
BOZ SEEK37 
RDRAMB R0,SEN108 
SETRBIT R0 120 
JHP SEL32+1 

;RTZ FLAG SET? 
;If NOT, RE-ZERO THE DRIVE 
;GET SENSE 81 fORMAT 1 

;SET SEEK INCOMPLETE 
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Addr Line CDC Cl. S. ~- SEEK F::OUT I NE 

1107 
1108 
1109 
1111 
1115 
1116 
1117 

001DA 45058 f00Ff 1118 
001DB 321FF F0012 1119 
001DC 4515E F0200 1121 
001DD FFFFF 339EO 1122 
001DE 321FF f0005 1123 
001Df 605B2 FFFFF 1124 
001EO 60380 4f001 1126 

1127 
001E1 01700 BB7ff 1127 + 
001E2 3490F F0011 1128 
001E3 341Cf F0014 1130 
001E4 371EE FFFFF 1131 
001E5 335F2 A3FFF 1132 
001E6 335F2 FFFFF 1133 
001E7 313C2 fffff 1134 
001E8 3412F AF006 1135 

1139 
001E9 FFFFF 1Flf9 1140 
001EA 0514E AF030 1141 

1142 
1143 
1144 

001EB FFFFF lf350 1145 
001EC 0614E F0008 1146 
001ED 0f3D0 fffff 1147 
001EE 45050 F0008 1148 
001Ef 3410D A37FF 1149 
001F0 FFFFF E2025 1150 

1151 
001Fl FFFFF 1F1F9 1152 
001F2 0614E F03A2 1153 
001F3 370DF fFFFF 1154 
001f4 46342 AF01F 1155 

1156 
00lf5 4505E F0200 1157 
001F6 FffFF A3FFF 1158 
001f7 fffff 1F1E9 1159 
001F8 341BD AF7FF 1160 

; THIS SUBROUTINE SETS UP THE SENSE BYTES FOR DOING A SEEK. 
;UPON ENTRY: Rll = CYLINDER 
; R12 = HEAD 
;< REGISTERS USED: R0,R2,Q &. !REG. 
;UPON EXIT: RO-UPPER = CYLINDER NSB'S 

Q = CYLINDER 8 LSB'S 
; 
SEEKSENS: TSTRBIT Rll,HttfF 

QLDRAU SEN409 
TSTBIT R14, 200 
BNZ $t3 
ULDRAM SEN05 
XOR AO,RSBZ,R11,R2 
XOR AO,B,Rll,R0 & PSHLD 1 

LSHfT2 R0 
ADD AB,LSBZ,R0,R0 & CLPCNT EVCNTZ 
ALDRAMU R0,SEN408 
ALDRAM R12,SEN411 
MOVE IREG, IREG 
OR ZB,RSBZ,,R2 & CRTS NALUZ 
OR ZB, RSBZ,, R2 
OR AB,B,R12,R2 
ALDREG R2,RAME & RTS SEN06 

;ISOLATE CYL. LSB'S IN Q AND ... 
;SAVE THEM FOR SENSE 9, FORHAT 415 
;<DEFECTIVE TRACK FLAG? CTO IREG) 
;<YES, JUMP 
;<SAVE CYL. LSB'S FOR SENSE 5 
;<CYL. NSB'S INTO R2 <SHIFTED) 
;ISOLATE CYL. MSB'S IN R0 AND ••. 
;MOVE THEM INTO POSITION 

;SAVE THEM FOR SENSE 8, FORMAT 415 
;<SAVE HEAD fOR SENSE 
;<DEFECTIVE TRACK FLAG? 
;<YES, RETURN; MOVE CYL. MSB'S •• ~ 

;<INTO POSITION AND ••• 
;<MERGE WITH HEAD NO. INTO R2 
;<SAVE FOR SENSE & RETURN 

CYL00: JSR LOGICAL ;GET LOGICAL DRIVE NO. 
ADD DQ,FOUTL,HSKl,IREG & RTS Ha30 ;COMPUTE LOC. OF CUR. CYL. 

SEEK ERROR LOGGING 

SKERLOG: JSR ERRLOG ;GET ERROR/USAGE LOC. THIS DRIVE 
;HODifY ADDR. FOR SEEK LOG 
;INCR. SEEK ERROR COUNT 

ADO DQ,fOUTL,MSKl,IREG & NOP H~8 
ADD DZC,B,RAMI,RO 
TSTRBIT RO, 8 
ALDREG R0,RAMI & CRTS ALUZ 
Jl1P LOGOFL 

;CHECK FOR 8 SEEK ERRORS 
;SAVE NEW COUNT; IF <B, RETURN 
;SET LOG OVERFLOU THIS DRIVE 

HEADRD: JSR LOGICAL 
ADD DQ,fOUTL,MSKl,IREG & NOP UNITHD ;UNIT/HEAD INDEXED BY DRIVE NO. 
RDREGQ RANI ;READ UNIT NO. & HEAD NO. 
AND DQ,B,MSK1,R2 & RTS HttlF ;ISOLATE HEAD NO. IN R2 & RETURN 

i 
CYLSAV: TSTRBIT Rl4,200 ;CHECK ALT. TRACK FLAG 

CRTS NALUZ 
JSR CYL00 
ALDREG Rll,RAl1I & RTS 

;IF SET, DON'T SAVE CYLINDER 
;LOC. OF CUR. CYL. THIS DRIVE 
;SAVE CURRENT CYLINUER ~ RETURN 
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1162 
1163 
1164 

001F9 4505D F0880 1165 
001FA 4504D A387F 1166 
001FB 371F0 F02F4 1167 
001FC 3410E A37FF 1168 
001FD 324F0 fffff 1169 
OOlfE 373E0 AF7FF 1170 

1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 

001FF 3412E FFFFF 1180 
00200 37160 1F03B 1181 
00201 31340 FFFff 1182 
00202 3003F FFFFF 1183 
00203 3412£ £0044 1184 

1185 
1186 

; THIS ROUTINE RETURNS HITH THE LOGICAL CNOT PHYSICAL) DRIVE NO. IN 0. 
;IT HILL NOT ALTER THE DRIVE NO. IN R13. USES IREG. 
; 
LOGICAL: TSTRBIT R13,VALID+Htt80 ;VALID BIT OR S.S.S. UNIT? 

AND DB,O,NSK1,R13 & CRTS NALUZ,H~7F ;YES, RETURN; ISOLATE DRIVE 
MOVE RAME,ZERO & NOP TWODRIV ;TWO DRIVES PER UNIT? 
ALDREG RO,IREG & CRTS ALUZ ;IF NOT,RETURN 
OR ZQ,RSGBZ,,R0 ;1/2 PHYSICAL UNIT= LOGICAL DRIVE 
RDREGB IREG,R0 ~ RTS ;RETURH 

THIS ROUTINE WILL ADD A BIT FOR THIS DRIVE INTO A WURD IN SMB MEMORY. 
i 
;UPON ENTRY: R2 = lST SMB LOCATION 

R3 = BIT FOR THIS DRIVE (24-31) 
; R4 = BIT FOR THIS DRIVE (0-23) 
;REGISTERS USED: RO,Rl,Q & IREG. 
; 
ADDABIT: ALDREG R2,IREG 

HOVE SNCST,ZERO & JSR SNBRD 
OR AB,B,R4,R0 
OR All,G,R3 
ALDREG R2,IREG & JMP SttBWRT 

;SMB LOG. TO IREG 
;GET THE WORD AND ••• 
;ADD THE BIT fOR THIS DRIVE (0-23) 
;ADD THE BIT FOR THIS DRIVE (24-31) 
;SAVE ALL THE BITS & RETURN 

1188 TITLE CDC (). s. -- ?rnDF:'.ESS CDNVEf;::s I ON 

. ··----······ ..... -·····--· ·- ···--·-······ .................. .......... .............. ......... ···-·--···- ---- ·---·· --·--·· -·-··" ·-·- ... . ... ____ ····---------··-·······----·······-····-···----.................... _ .................................. ----·--· .......... -.. -·-·-·····-··-··------··-···--·-·-·""""""".'"•"·'""'-·" .... .. 
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1197 
1198 
1199 ; THE CONVERSION ROUTINE WILL REQUEST AN ADDRESS WORD FROM THE CHANNEL. 
1200 ;THE ADDRESS UORD WILL BE IN R0 CBITS 0-23) & Q <BITS 24-35>. 
1201 ;THE ~ORD UILL BE CHECKED FOR ILLEGAL VALUES. IF ILLEGAL, STATUS OF 
1202 ;"COMMAND REJECT", "DATA VALUE NOT AS REQUIRED" UILL BE GENERATED AND 
1203 ;IMMEDIATELY PRESENTED TO THE CHANNEL. 
1204 
1205 ; IF NO ADDRESS WORD IS RECEIVED WITHIN 2 MSEC. FROM WHEN ONE IS REQUESTED 
1206 ;<ODR SET>, "COMMAND REJECT" STATUS WITH nCHAN. TRUNCATION" (BIT 31} UILL 
1207 ;BE PRESENTED. 
1208 
1210 ; ROUTINE CONV05 <WITH CONV20-26) WILL CONVERT A RELATIVE ADDRESS TO 
1211 ;CYLINDER, HEAD, RECORD & WORD NUMBER. THE CYLINDER WILL BE SAVED 
1219 ;IN SENSE BYTES 8 & 9, FORMAT 4,5. THE HEAD WILL BE SAVED IN SENSE BYTE 11, 
1220 ;FORMAT 415. THE RECORD NO. WILL BE IN SENSE 12 1 FORMAT 4,5. RECORDS ARE 
1221 ;NUMBERED 1-MAX.; THERE IS NO RECORD 0. THE WORD NO. WILL BE IN R6. 
1222 
1223 ; ROUTINES CONV10-15 Will CHECK ABSOLUTE ADDRESSING VALUES & CONVERT 
1224 ;THESE VALUES TO A RELATIVE WORD NO. THE ABSOLUTE CYLINDER & llEAD 
1225 ;WILL BE SAVED IN SENSE BYTES 5 & 6 WHETHER THEY ARE VALID OR NOT. 
1226 ; THE RELATIVE WORD NO. UILL BE CONVERTED <USING CONV05) TO AHPERif CYL., 
1227 ;HEAD, RECORD & WORD NO. <ALWAYS 0) AS SHOWN ABOVE. 
1228 
1229 
1230 REGISTERS: 
1231 Q = DlffERENCE REG. 
1232 R0 = DIVIDEND REG. (10 LSB'S) 
1233 Rl = DIVIDEND REG. (17 MSB'S) 
1234 R2 = DIVISOR REG. 
1235 R3 = RECORD NO. OR SECTOR NO. (USUALLY 0) 
1236 R4 = HEAD NO. 
1237 R5 = ITERATION COUNT 
1238 R6 = STARTING WORD NO. CAT END Of ROUTINE> 
1239 R7 = TRANSFER LENGTH CFROM FUNCT. WORD> 
1240 RS = CYLINDER DIVISOR 
1241 R9 = HEAD DIVISOR 
1242 R9 = RECORD NO. <END OF ROUTINE) 
1243 R10 = SCRATCH 
1244 Rll = CYLINDER NO. 
1245 R12 = COHHAND CODE <BEGINNING OF ROUTINE) 
1246 Rl2 = AHPERIF HEAD CEND OF ROUTINE} 
1247 R13 = DRIVE NO. 
1248 Rl4,Rl5 = FLAG REGISTERS 
1249 IREG = SCRATCH 
1250 

... ·-·- ..................... " .............. -..... _,, __ ···---··-""""'---·-~·---------
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1252 
1253 

00204 3535F f 0004 1254 CONVOO: SETRBIT R15, 4 ;SET ABSOLUTE ADDRESS FLAG 
00205 37385 f ff ff 1255 CotlV01: RDREGB HIOST,R5 ; GET HAIO STATUS 
00206 45055 F0040 1256 TSTRBIT R5, 40 ;ADDRESS WORD AVAILABLE? 
00207 fffFf 33A0f 1257 BNZ CONV02 ;If YES, CONTINUE 

1258 
00208 E417E 4f7ff 1259 CTL HIO,SETODR & PSHLD Htt7ff ;SET ODR & A TIMER 
00209 ff Fff ff ff f 1260 NOP 
0020A FFFFF FFFFF 1261 NOP 
00208 45055 F1C44 1262 TSTRBIT R5, 1C44 ;ALLOW ONLY SPECIFIED BITS 
0020C 37385 B3A0F 1263 RDREGB HIOST,R5 & CJPOP NALUZ,CONV02 ;GET HAIO STATUS; If ANY, JUHP 
00200 Ff f Ff 887f f 1264 CLPCNT EVCNTZ ;lf NO TIME-OUT, CONTINUE WAITING 

1265 
1266 :~ M--SEC. TIME--ClUT 
1267 

0020£ E417D E02A8 1268 CTL HIO,RSTODID & JMP CONV30 ;RESET ODR; NU ADDRESS RCVD. 
1269 ; 

0020f 45055 f 1C80 1270 CONV02: TSTRBIT RS, 1CB0 ;CHECK FOR BAD INTERRUPTS 
00210 E417D 33AA8 1271 CTL HIO,RSTODID L BHZ CONY30 ;If ANY, ERROR; RESET ODR 

1272 
00211 E4404 fffff 1273 CTL HIO, HIOTGTS ;REQUEST E.f. ADDRESS WORD 
00212 E4208 fffff 1274 CTL HIO, EfREQS ;REQUEST E.f. ADDRESS WORD 
00213 37351 F0020 1275 RDMSKB Rl,20 ;~ASK FOR E.f. AVAIL. 
00214 45081 4F006 127b AND DB,O,HIOST,Rl & PSHLD 6 ;CHECK E.f. AVAIL. 
00215 3706f B3Al8 1277 RDREGQ SHCST l-< CJPOP NALUZ,$+3 ;If E.f. AVAIL., JUMP 
00216 45081 887fF 1278 AND DB,O,HIOST,Rl & CLPCHT EVCNTZ ;IF •TIME-OUT, CONTINUE WAITING 

1279 
00217 fffff E006A 1280 JMP EFPROCA ;TIME-OUT; EQUIP. CHECK 

1281 
00218 37352 F0288 1282 RDMSKB R2,EFADDRES ;LDC. Of ADDRESS WORDS 
00219 373A4 FFFFF 1283 RDREGB UBR1,R4 ;GET ADDR. 24 LSB'S 
0021A 373B3 Fffff 1284 RDREGB UBR2,R3 ;GET ADDR. 12 MSB'S 
00218 37381 Fffff 1285 RDREGB HIOST,Rl ; GET HIO STATUS 
0021C 45151 F0001 1286 TSTBIT Rl,l ;CHECK FOR CHANNEL PARITY 
0021D E4200 33908 1287 CTL HIO,EFREQR & BNZ PARERRl ;IF PARITY ERROR, UNIT CHECK 

1288 
0021E 37361 fFfFf 1289 RDREGB SMCST,Rl ;READ XMC STATUS 
002lf 45351 F000B 12'30 MSKRBIT Rl,IUB ;CHECK PARITY ERRORS 
00220 FFFf f 33222 1291 BOZ $+2 ;If NONE, CONTINUE 
00221 34313 E03BA 1292 RTOR Rl,R3 & JNP IRPT12+1 ;PROCESS PARITY ERROR 

1293 
00222 45053 f0800 1294 TSTRBIT R3, 800 ;CHECK FOR BIT 35 
00223 E4408 33AAD 1295 CTL HIO,HIOTGTR & BNZ CONV37 ;IF BIT 35, FORCED E.F. 

1296 i 
00224 3412E 1F03B 1310 CONV02A: ALDREG R2,IREG & JSR SMBRD ;GET PREVIOUS ADDR. WORD 
00225 61140 FFFFf 1311 XOR AB,f0UTL,R4,R0 ;24 LSB'S THE SAHE? 
00226 34340 33A29 1312 RTOR R4,R0 & BNZ $+3 ;If NOT, JUMP 
00227 60130 FFFfF 1313 XOR AQ,FOUTL,R3,ZERO ;12 HSB'S THE SAHE? 
00228 34331 132B1 1314 RTOR R3,Rl & CJSR ALUZ,CONV40 ;YES, JUMP 
00229 3412E 1F356 1315 ALDREG R2,IREG & JSR AGE00 ;AGE ADDR. WORD DISPLAYS 

1316 
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Addr Line CDC [). s. -- {.mm::ESS CCJl\IVERS I DN 

0022n 323Fl Fffff 1317 
0022B 45050 F003F 1323 
0022C 321FF f0205 1324 
0022D 4505f f 0004 1325 
0022E FffFF 33A52 1326 

1327 

QTOR Rl 
TSrRBIT Rl3, 3F 
QLDRAt1 LASTDRV 
TSTRBIT Rl5,4 
BNZ CONV10 

;MOVE Q-REG. TO Rl 
;ISOLATE DRIVE NO. <PHYSICAL),,, 
;AND SAVE IT 
;CHECK ABSOLUTE ADDRESS FLAG 
; If SET, JUf1P 

1328 l?EL?-1T I VE {~Dm-;;:Et=3S Pf~'.CJCEE>S I N13 
1329 

0022f 2D0f l f02Df 1339 
00230 ffFFF 352AB 1340 
00231 2D0Fl F02DF 1341 
00232 fffFF 34238 1343 

1347 
00233 370FF F02E0 1348 
00234 D0FFA FFFFF 1349 
00235 353FA F02El 1350 
00236 2930A FfffF 1351 
00237 FFFFF 35AAB 1352 

1382 
1383 
1384 
1386 
13'31 

00238 370Ff F02D7 1392 
00239 D0Ff8 FFFff 1393 
0023A 357f 8 f 02DB 1394 
0023B 337F8 C0002 1395 
0023C 373f9 f02D9 1396 
0023D 01799 9823D 1397 
0023E 3401f 1F28B 1398 
0023f 343DA C000B 1399 
00240 fffff 1f28D 1400 

1401 
00241 3434C fffff 1402 
00242 34314 lFlDA 1403 
00243 34339 fffff 1405 
00244 321FF f02fB 1410 
00245 3490f f02FA 1411 

; 

SUBB DB,O,RAME,Rl & NOP LIMITl 
CJMP ALB,CONV35 
SUBB DB,O,RAHE,Rl & NOP LIHITl 
CJMP AGB,CONV05 

RDRAMQ LIMIT2 
RDXFR snc,, R10 
OR DB,B 1RAHE,R10 & NOP LIMIT3 
SUBB AB,B,R0,Rl0 
CJMP NALB,CONV35 

;IF ADDRESS MUCH TOO LARGE ••• 
;SEND COHHAND REJECT 
;IF ADDR. nSB'S LESS THAN MAX •.• 
;<ADDRESS IS VALID 

; SET UP MAX .. I 
;VALID ADDRESS •.. 
; FOR CHECKING 

;If ADDRESS BAD, COMMAND REJECT 

CONVERT AMPERIF CYLINDER, HEAD, RECORD & WORD NOu 

CONV05: EQU S ,/ 
I' 

; 
CONV05A: RDRAHQ CYLDIVAM ;GET AMPERif DIVISOR MSB'S 

RDXfR Sr1C,,R8 
OR DB 1 LSBZ 1RAME,RB & NOP CYLDIVAL ;MERGE LSB'S; MULTIPLY X 2 
OR ZB,LSBZ,,RB & LDCT 2 ;X2 = X4 
RDRAHB R9,WRDSTRK ;GET 1/4 WORDS PER TRACK ••• 
ADD AB,LSBZ,R9,R9 & CJPCNT EVCNTZ,S ;X64 = AHPERIF HEAD DIVISOR 
RTOQ Rl & JSR CONV20 ;SET UP DIVIDEND & DIVISOR REGS. 
RTOR R13,R10 & LDCT 11 ;Drive no. to RlU 
JSR CONV21 ;COMPUTE AMPERIF CYL./HD./REC. 

RTOR R4 1Rl2 
RTOR Rl,R4 & JSR SEEKSENS 
RTOR R3,R9 
QLDRAM CSEN409 
ALDRAMU R0,CSEN40B 

;HEAD NUMBER TO Rl2 
;SAVE CYL./HEAD FOR SENSE 
;$Record no. to R9 
;SAVE INITIAL CYL. 8 LSB'S 
;SAVE INITIAL CYL. HSB'S 
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Addr 

1435 
00246 45359 F007F 1436 
00247 OC19F F0015 1437 
00248 0B3F9 FFFFF 1439 
00249 3419F F02fD 1444 
0024A 341CF F02FC 1445 

1446 
00248 4505f F0004 1447 
0024C 603ff 3324E 1448 
00240 433f6 E0250 1449 

1450 
0024E 34546 4F009 1451 
0024F 335F6 887FF 1452 
00250 3416F F02f9 1453 
00251 Fffff E1992 1454 

1455 
1456 
1457 
1458 

00252 45050 FOOFf 1459 
00253 323F3 FfFFF 1460 
00254 6505C F0027 1461 
00255 ffFFF 33A5A 1462 
00256 20043 F00BO 1463 
00257 FFFFF 3425A 1464 
00258 65053 F00Ff 1465 
00259 FFFFF 33AAB 1466 

1467 
0025A 3401F 4F003 1468 
00258 336F0 887FF 1470 
0025C 3490E 4f001 1474 
00250 336F0 887FF 1476 
0025E 4634A F00FF 1480 
0025F 341AF f0005 1481 
00260 323FB FFFff 1486 
00261 600Af 4f002 1487 
00262 334F0 887fF 1488 
00263 373E4 FFFFF 1489 
00264 45354 F00Ff 1490 
00265 3014f F0006 1491 

CONV07: 

Fri Aug 17 07:38:22 1990 Page 29 

HSKRBIT R9,7F ;Mask Record no. to 7 bits 
ADD AZC,FOUTL,R9,RAHE & NOP SEN412 ;Recordtl to Sense 12, Format 415 
INCRB R9 ;Siner. record no.+ 1 
ALDRAM R9 1CSEN412 ;SAVE INITIAL RECORD NO. 
ALDRAM Rl2,CSEN411 ;Save initial head no. 

TSTRBIT Rl5, 4 
XOR AQ 1B1R15 1R15 & BOZ $t2 
RESETR R6 & JMP $+3 

OR AZ,RSBZ,R4,R6 & PSHLD 9 
RSHFTZ R6 
ALDRAM Rf>, C~JORD 
Jt1P CHK2NDA 

;CHECK ABSOLUTE ADDRESSING 
;IF NOT ABSOLUTE JUMP 
;SET WORD N0.=0 & JUMP 

;GET WORD NO. INTO R6 AND ••• 
;MOVE IT INTO POSITION 
;SAVE INITIAL WORD 
;CHECK FOR 2ND DRIVE & RETURN 

; ABSOLUTE ADDRESS PROCESSING 

CONV10: TSTRBIT R0 1Httff 
QTOR R3 

; 

TSTRMSK Rl2,27 
BNZ CONIJll 
SUBB DB,O,MSK1 1R3 & NOP Dtt12B 
CJt1P AGB,CONVll 
TSTRMSK R3,Dtt255 
BNZ CONV35 

CONVll: RTOQ Rl & PSHLD 3 
LSHFTDZ R0 
ALDREGU R0,IREG & PSHLD 1 
LSHFTDZ R0 
AND DQ 1B,MSK1,Rl0 & NOP H#Ff 
ALDRAH Rl0 1SEN05 
!HOR Rll 
XOR AQ 1Q1Rl0 & PSHLD 2 
RSHFTDZ R0 
RDREGB IREG1 R4 
MSKRBIT R4,Httff 
OR AQ,FOUTL,R4,RAHE & NOP SEN06 

;ISOLATE SECT. ADDR./RECORD ~O .•. 
;AND SAVE IT IN R3 
;CHECK FOR SEEK & SET SECTOR 
i IF NOT r JUt1P 
;CHECK FOR GOOD VALUE 
;IF VALID SECTOR, CONTINUE 
;CHECK FOR SECTOR = 255 
;If NOT 255 1 COt1NAND REJECT 

;HOVE Rl BACK TO Q 
;<MOVE HEAD INTO POSITION 
;SAVE HEAD IN IREG 
;<MOVE CYLINDER INTO POSITION 
;ISOLATE CYL. 8 LSB'S IN Rl0 •.• 
;AND SAVE THEH FOR SENSE BYTE 5 
;SAVE COMPLETE CYLINDER IN Rll 
;ISOLATE CYLINDER NSB'S AND ••• 
;MOVE THEM INTO POSITION 

;ISOLATE HEAD IN R4 FOR CHECKING 
;NERGE CYL. NSB'S & HEAD TO SENSE 6 
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1501 
00266 2D0FB F02D3 1503 
00267 FFfFF 352AB 1507 

1508 
00268 2D0f 4 f02D5 1510 
00269 420FF 352AB 1514 

1515 
0026A 343Bl ffFff 1516 
00268 34318 33271 1517 
U026C 370FF f02D7 1519 
00260 D0ff2 fFFfF 1520 
0326E 357f2 f02D8 1521 
0026F 337F2 1f2C0 1527 
00270 34308 Fffff 1528 

1529 
00271 323f6 fffff 1530 
00272 34341 fffff 1531 
00273 34319 33277 1532 
00274 377f2 F02D9 1534 
00275 337f2 1f2C0 1538 
00276 34309 ffFFf 1539 

1540 
00277 6505C f0026 1541 
00278 433f0 33A83 1542 
00279 2D0f3 f02D6 1544 
0027A 34331 352AB 1548 
00278 133Fl 3327f 1549 
0027C FffFF 3327F 1550 

1551 
0027D 373f 2 f02CD 1552 
0027E FFFFF lf2CO 1553 

1554 
0027F 377f2 f02D9 1556 
00280 337F2 fffFF 1557 

; 
CONV13: 

; 
CONV14: 

; 
corms: 

SUBB DB,Q,RAME1Rll & NOP MAXCYLA 
CJMP ALB, cor~V35 

SUBB DB,O,RAHE,R4 & NOP MAXHDA 
RESETQ ~ CJMP ALB,CONV35 

RTOR Rll,Rl 
RTOR Rl,R8 ~ BOZ CONV13 
RDRAtlQ CYLD I VAM 
RDXfR Sl1C,,R2 
OR DB,LSBZ,RAME,R2 & NOP CYLDIVAL 
OR ZB,LSBZ,,R2 ~JSR MULTPLY 
RTOR R0,R8 

QTOR RG 
RTOR R4,Rl 
RTOR Rl 1 R9 & BOZ CONV14 
OR DZ,LSBZ 1RAl1E,R2 & NOP WRDSTRK 
OR ZB 1LSBZ 11 R2 & JSR NULTPLY 
RTOR R0 1 R9 

TSTRMSK Rl2 126 
RESETR RO & BNZ CONV16 
SUBB DB 101 RAHE 1 R3 & NOP AMPREC 
RTOR R3 1Rl & CJMP ALB,CONV35 
DECRB Rl & BOZ CONV15 
BOZ CONV15 

RDRAMB R2,RECLNTH 
JSR MULTPLY 

OR DZ,LSBZ 1RAME,R2 & NOP WRDSTRK 
OR ZB 1LSBZ 11 R2 

;<IF CYLINDER NO. GREATER ••• 
;THAN MAX., CUHHAND REJECT 

;<IF HEAD NO. GREATER ••• 
;THAN NAX., COHHAND REJECT 

;MUVE CYLINDER TO MULTlPLlER 
;IF CYL.= 01 SKIP MULTIPLICATION 

;<GET CYLINDER HULITPLICAND 
;CONVERT ABS. CYL. TO BINARY 
;CONVERTED CYL. LSB'S TO RB 

;CONVERTED CYL MSB'S TO R6 
;MOVE HEAD TO MULTIPLIER 
;IF HEAD =0, SKIP MULTIPLICATION 
;< l/2 WORDS PER TRACK TO R2 
;CONVERT ABS. HEAD TO BINARY 
;CONVERTED HEAD TO R9 

;CHECK "SPACE COUNT & READ DATA" 
;IF NOT, CONTINUE 
;<IF RECORD NO. GREATER ••• 
;THAN MAX., COMHANO REJECT 
;If RECORD 01 JUMP 
;IF RECORD 11 JUMP 

;GET RECORD LENGTH AND COMPUTE ••• 
;RELATIVE WORD NUMBER 

;< 1/2 WORDS PER TRACK 10 R2 
;<WORDS PER TRACK TO R2 
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00281 29020 FFFFF 1562 
00282 323F7 E0284 1563 

1564 
00283 37353 F0001 1566 
00284 01390 FFFFF 1570 
00285 01380 fffff 1571 
00286 34361 31A38 1572 
00287 0B3f l E0238 1573 

1574 
1575 

00288 34301 C0009 1576 
00289 45340 F03Ff 1577 
0028A 334f 1 9828A 1578 
00288 37355 f 0003 1579 
0028C 34782 AF7FF 1580 

1581 

j 
CONV16: 

CONV20: 
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SUBB AB,O,R2 1R0 
QTOR R7 & JMP $+2 

RDns1rn R3, 1 
ADD AB,B 1R9,R0 
ADD AB,B,R8 1RO 
RTOR R6 1Rl L CJHP NCARRY,CONV05 
INCRB Rl & JMP CONV05 

RTOR R0 1Rl & LDCT 9 
AND DB 1B1NSK1 1 RO & NOP Hl3FF 
OR ZB,RSQBZ,,Rl & CJPCNT EVCNTZ,S 
RDMSKB R5 13 
OR AZ,LSBZ,R8,R2 & RTS 

;Q = TRANSFER LENGTH 
;TRANSFER LENGTH TO R7 

;<SET RECORD NO.= 1 
;ADD CONVERTED HEAD + REC. NO. 
;ADD CONVERTED CYL.+ CHEAD +REC.) 
;ADD CONVERTED CYL. MSB'S AND ... 
;COMPUTE AMPERIF CYL/HD/REC. 

;MOVE DIVIDEND REG. TO Rl 
;DELETE ALL BUT 10 LSB'S 
;MOVE DIVIDEND MSB'S 
;PRESET ITERATION COUNT = 3 
;DOUBLE CYLINDER DIVISOR TO R2 

1582 DIVIS I CJl\I fWUT I NE 
1583 

0028D 3434B FFFFF 1584 
0028E 34334 FffFf 1585 
0028f 433F3 f ffff 1586 
00290 29012 FFfFF 1587 
00291 fffff 31A94 1588 
00292 33fF3 FFFFF 1589 
00293 323F1 E0295 1590 
00294 337f3 ffFFf 1591 
00295 333fG 982Al 1592 

1593 
00296 133F5 C0005 1594 
00297 fffff A37FF 1595 

1596 
00298 65155 F0001 1597 
00299 FFFFF 3329C 1598 
0029A 335Fl ffFFf 1599 
00298 34792 E028D 1600 
0029C 377F2 F02CD 1601 
0029D 01722 4F003 1602 

1603 
0029E 01722 887FF 1603 + 
0029f fFfFf C0006 1604 
002A0 FFFFF E028D 1605 

1606 
002Al fffFf 33AA3 1607 
002A2 337Fl E0290 1608 

1609 
002A3 337F0 FFFFF 1610 
002A4 45150 F0400 1611 
002A5 Fffff 332A2 1612 
002A6 45340 F03FF 1613 
0~2A7 33Ff 1 E0290 1614 

1615 

; 
CONV21: 

CONV22: 

j 

cor~V25: 

COtW26: 

RTOR R4, Rll 
RTOR R3 1R4 
RESETR R3 
SUBB AB 191Rl 1 R2 

;MOVE HEAD NO. TO CYL. NO. 
;MOVE REC. NO. TO HEAD NU. 
;CLEAR REC. NO. 

CJMP NCARRY 1$+3 ;If NEGATIVE NU., JUMP 
OR ZB,LSB1,,R3 ;SHIFT 1 INTO REC. NO. 
QTOR Rl & JHP $+2 ;MOVE DIFf. REG. TU DIVIDEND REG. 
OR ZB,LSBZ,,R3 ;SHIFT REC. NO. 
OR ZB,B,,RO & CJPCNT EVCNTZ,CONV25 ;IF NOT DONE, JUMP 

DECRB RS & LDCT 5 
CRTS ALUZ 

TSTREQU R5,1 
BOZ $+3 
OR ZB, RSBZ 11 Rl 
OR AZ,LSBZ,R91R2 • JHP CONV21 
OR DZ 1LSBZ,RAME,R2 & NOP RECLNTH 
ADD AB,LSBZ 1R2,R2 & PSHLD 3 
LSHFT2 R2 1 R2 
ADD AB,LSBZ,R2,R2 L CLPCNT EVCNTZ 
LDCT 6 
JMP corm 1 

BNZ $+2 
OR ZB,LSBZ,,Rl & JHP CONV22 

OR ZB, LSBZ 11 R0 
TSTBIT RU, 400 
BOZ CONV26 
AND DB,B,MSK1,R0 & NOP Htt3FF 
OR ZB,LSB1 11 R1 & JMP CONV22 

;DECR. ITERATION COUNT 
; IF DONE, RETURN 

;CHECK ITERATION COUNT 
;IF COUNT= 11 JUMP 
;RIGHT SHIFT DIVIDEND 
;HEAD DIVISOR & COMPUTE HEAD 
;GET THE RECORD LENGTH AND ••• 
;POSITION IT AS ••. 
;THE RECORD DIVISOR 

;COMPUTE RECORD NO. 

;IF DIVIDEND LSB'S NOT 01 JUMP 
;SHIFT DIVIDEND NSB'S & CONTINUE 

;SHIFT DIVIDEND LSB'S 
j IF BIT 10 IS .. I 

;NOT SET, SHIFT MSB'S 
;TRUNCATE RO TO 10 BITS 
;If BIT 10 SET, SHIFT MSB'S + l 
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1616 
1617 

002A8 3535F F0002 1618 
002A9 433F2 E0102 1619 

CONVERSION ROUTINE ERRORS 
i 
CONV30: SETR8IT Rl512 

RESETR R2 & JMP COMREJlA 
;SET TRUNCATION FLAG 
;C011r1AND REJECT 

1620 i 
1621 CONV34: JSR.P DOUBLE ;DOUBLE DRIVE NO. IF NEEDED 

002AA E0403 1F125 1621 + SETPGE DOUBLE_SHR_H#B ~ JSRP DOUBLE 
002AB 37352 f0004 1622 CONV35: RDttSKB R2 14 ;SENSE: DATA VALUE NUT AS REUD. 
002AC FFFFF E0102 1623 JNP COHREJIA ;CONNAND REJECT 

1624 
002AD 3735E F0002 1625 CONV37: RDMSKB Rl4 12 ;SET FORCED E.f. FLAG 

1626 
002AE E0401 lf60F 1626 + 
002AF Fffff 5F07D 1627 
00280 34340 E006E 1628 

1629 
1630 

00281 4505E F0020 1635 
00282 650FD A3A05 1636 
00283 333F4 A3FFF 1637 
00284 333F3 33AB6 1638 
00285 FFFFF A37FF 1639 

1640 
00286 5534F Bf004 1641 
00287 373fB F02FA 1652 
00288 FFFFF 4F003 1653 

1654 
00289 017BB 887FF 1654 + 
002BA 353FB f02F8 1655 

1656 
002BB 373FC f02FC 1657 
002BC FFFff lf lDA 1658 
002BD 373f9 f02FD 1659 
002BE 3419f f0015 1660 
002BF 373F6 Af2f9 1661 

1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 

002C0 433F5 FFffF 1670 
002Cl 433F0 FffFF 1671 
002C2 420FF FFFFF 1672 
002C3 45151 F0001 1673 

JSR.P RELDRIV ;RELEASE • DE-SELECT THE DRIVE 
SETPGE RELDRIV_SHR_HttB & JSRP RELDRIV 
LDAR EFPROC3 
RTOR R4,R0 & JMP EFPROCB+2 ;PROCESS fORCED E.f. 

CONV40: mu $ 

TSTRBIT R14,20 i**SPECIAL FLAG SET? 
XOR DB,D,RAME,R13 & CRTS NALUZ,LASTDRV ;THIS DRIVE = LAST DRIVE? 
OR ZB,8 11 R4 & CRTS NALUZ ;NO, HUST DO CONVERSION; LSB'S = O? 
OR ZB,81 ,R3 & BNZ $+2 ;NO, JUMP; 4 MSB'S = 0? 
CRTS ALUZ ;YES, DO CONVERSION 

MASK DB,B,HSK1 1R15 & POP H#4 
RDRAHB Rll,CSEN408 
PSHLD 3 

;RESET ABSOLUTE ADDRESS FLAG 
;GET INITIAL ANPERIF CYL. nSB'S, 

LSHFT2 Rl 1, Rt 1 ; t10VE THEii mm POSITION ... 
ADD AB,LSBZ,Rll,Rll & CLPCNT EVCNTZ 
OR DB,8,RAHE,Rll & NOP CSEN409 ;MERGE THE INITIAL LSB'S 

RDRAMB Rl2 1CSEN411 
JSR SEEKSENS 
RDRAMB R9,CSEN412 
ALDRAH R9 1SEN412 
RDREGB RAME,R6 & RTS CHORD 

; MULTIPLICATION ROUTINE 
;UPON ENTRY: R2 = MULTIPLICAND 
; Rl = MULTIPLIER 
;UPON EXIT: RO = QUOTIENT (LSB'SJ Q = HSB'S 
;REGISTERS USED: R0 1Rl,R2,R5 & Q, 

MULTPLY: RESETR R5 
RESETR RO 
RES Em 

NULTPLY2: TSTBIT R1 11 

;GET THE INITIAL AMPERif HEAD 
;RESTORE CYLINDER ~ HEAD NUHBERS 
;GET THE INITIAL RECORD .•• 
; AND RESTORE IT 
;GET INITIAL WORD NU. & RETURN 

;CLEAR ACCUMULATOR ••• 
;REGISTERS 
;AND Q-REG. 
;CHECK L.S.B. Of MULTIPLIER 
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OR ZB,RSBZ,,Rl & BOZ 11ULTPLY3 
ADD AB,B,R2,RO 
CJMP NCARRY,$t2 
IUCRB RS 
ADD AO,B,R5,R5 
OR ZB,B, ,Rl 

; If L. S. B. =O, JU11P 
;INCR. ACCUMULATOR LSB'S 
;IF NO CARRY, JUMP 
;ADD ONE TO NSB'S 
;INCR. ACCUHULATOR MSB'S 
;IS THE MULTIPLIER= O? 

002C4 335Fl 332CA 1674 
002C5 01320 ffffF 1675 
002C6 FFFFF 31AC8 1676 
002C7 0B3F5 FFFFF 1677 
002C8 00355 fffFF 1678 
002C9 333F1 fFFFf 1679 
002CA 336F2 33AC3 1680 
002CB 3405F AF7ff 1681 

NULTPLY3: OR ZB,LSBOZ,,R2 ~ BNZ NULTPLY2 
RTOQ R5 & RTS 

;SHIFT MULTIPLICAND; NO, JUHP BACK 
;HOVE MSB'S TO Q-REG.& RETURN 

1682 
1683 
1685 TITLE CDC 0. s. - CLE?)f;,'. ~-;::ouT I NE 
1693 

002CC 433F7 3CAFB 1694 
002CD FFFFF E02E8 1695 

1696 
1697 
1698 

CLROOO: RESETR R7 & CJMP NPWRONFG,CLR03 ;IF NOT POWER UP FLAG, JUMP 

002CE 433Fl FffFF 1699 CLR00: 
1700 

002Cf E0403 1F22B 1700 + 
002D0 C3017 fFFFf 1701 
00201 433f0 33300 1702 
002D2 65057 F0001 1703 
00203 Fffff 33AE4 1704 

1705 
002D4 3715E f02BB 1706 
002D5 Fffff C0017 1707 
00206 fffff lf330 1708 

1709 
002D7 3714E f0093 1710 
00208 fffff C0G14 1711 
00209 fffff lf330 1712 

1713 
002DA 3714E f0378 1714 
002DB Fffff C0020 1715 
002DC fffff 1f33D 1716 

1717 
00200 3714E F00BA 1718 
002DE fffFF C0008 1719 
002DF fffff lf33D 1720 

1721 
002E0 3714E f00C0 1722 
002E1 fffff C011F 1723 
002E2 fFFff If33D 1724 
002E3 433F3 E02fE 1725 

1726 j 

002E4 65057 f0007 1727 CLR02: 
0~2E5 433FF 332E8 1728 
002E6 65057 f0017 1729 
002E7 ffFFF 33800 1730 

1731 

JNP CLR02A ;PROCESS POWER UP CLEAR 

MAINTENANCE PANEL CLEAR ROUTINE 

RESETR RI 
JSR.P URTCUCOH ;Clear Inter-C.U. byte 
SETPGE URTCUCOM_SHR_HttB & JSRP ~JRTCUCOM 

RD SCP,PRGTGL,R7 ;READ M.P. SWITCHES 
RESETR R0 & BOZ CLR05 ;If NO SWITCHES SET, JUMP 
TSTRMSK R7 1 1 ; CHECK FUR TOGGLE 1 
BNZ CLR02 ; If NUT, JUMP 

MOVE MSK2,IRE6 & NOP Htt2BB 
LDCT 23 
JSR CLR25 

MOVE HSKl,IREG & NOP Hft93 
LDCT 20 
JSR CLR25 

MOVE MSKl,IREG & NOP DRFLAGS 
LDCT 32 
JSR CLR25 

NOYE MSKl,IREG & NOP BITDRV 
LDCT 8 
JSR CLR25 

MOVE MSKl,IREG & NOP HICO 
LDCT 287 
JSR CLR25 
RESETR R3 & JHP CLR04 

TSTRNSK R7 17 
RESETR Rl5 & BOZ CLR02A 
TSTRMSK R7,17 
BNZ CLR05 

;CLEAR THE LAST ••• 
;SENSE BYTES SENT .•• 
;TO THE CHANNEL 

; CLEAR ALL. I I 

;E.C.C. HISTORY ..• 
;INFORMATION 

;CLEAR THE ••. 
;SAVED DRIVE FLAGS ••• 
;FOR ALL DRIVES 

;CLEAR BIT FOR CURRENT DRIVE, 
;SEEK ERROR BITS AND ..• 
;ERROR/USAGE OVERFLOW 

; CLEAR ALL. I I 

;ERROR/USAGE LOGGING ••• 
;FOR ALL DRIVES 

;CHECK FOR TOGGLE 7 
;If SET FULL MEN CLEAR 
;If TUGGLE 17, FULL MEN. CLEAR 
;If NOT, CONTINUE 
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Addr Line CDC 0. s. -- CLE{~f;:: F::our I l\IE 

1732 FULL MEMOf;;:y CL..E{~1~:: 

1733 ; 
002E8 E7C00 1F340 1734 CLR02A: CTL OCP,OCPDSEL & JSR CLRHSSM ;CLEAR HSSH BOARDS 
002E9 3705f f 000F 1735 RDMSKQ Hlff 

1736 JSR.P ISSC!1D ;CLEAR THE OCP DISPLAY 
002EA E0401 1F624 173& + SETPGE ISSCMD _SHR_H~B & JSRP ISSCl10 
002EB f ffff 4F064 1737 PSHLD 100 
002EC 37340 88020 1738 RDREG8 HSK1 1R0 & CLPCNT EVCNTZ 1 H~20 ;DELAY FOR HSSH CLEAR; PRESET CTR. 
002ED B2100 f0000 1739 WRTE HSSMA 1LDMDARH & NOP 0 ;SET THE DISK BUFFER ••• 
002EE 82000 f 0000 1740 URTE HSSl1A 1LDMDARL ~ NOP 0 ; ADDRESS fO 0000 
0©2EF f FFFf 4f 7Ff 1741 CLR02B: PSHLD Htt7ff 
002FO 82300 88000 1742 HRTE HSSHA,LDNDAT & CLPCNT EVCNTZ,0 ;WRITE ZEROS 
002Fl 133F0 ffFFf 1743 DECRB R0 ;DECR. ITERATION COUNT 
002F2 ff ff F 33AEf 1744 8NZ CLR02B ;IF NOT 01 CONTINUE CLEARING 
002F3 E7C00 E2100 1745 CTL OCP,OCPDSEL ' JNP DIAG ;DO THE CONFIDENCE TEST 

1746 ; 
©02f 4 7710f F031B 1747 CLR02C: XNOR DZ 1 fOUTL 1 ZER0 1 RANE & NOP H#31B ;SET DISPLAY 509 ••• 
002F5 7710f F031C 1748 XNOR DZ 1 fOUTL 1 ZERO,RAME & NOP H~31C ;TO ALL ONES ••• 
002F6 7710F F031D 1749 XNOR DZ,fOUTL,ZERO,RAME & NOP Htt31D ;FOR A LAMP TEST 

1750 CJSR.P PWRONFG,UPITGOOD ;If POWER UP, JUMP 
002F7 E0403 1C576 1750 + SETPGE UPriGOOD_SHR_HttB & CJSRP PliRONf61 UPITGOOD 
002F8 Bl800 F0000 1754 WRTE HSSM,LDRTPTR & NOP 0 ;DEFAULT DRIVE POINTER = 0 
002F9 433F4 FFFFF 1755 RESETR R'l 
002FA 433F3 E02FE 175& RESETR R3 & JHP CLR04 

1757 
1758 t3UB-·SYSTEM CLE{·)I:;;: 
1759 ; 

002FB 3715£ f0285 1760 CLR03: MOVE MSK2 1 1REG & NOP EFCOUNT-2 ;LOC. OF E.f. COUNT 
002FC f FFFF C0002 17& l LDCT 2 
002FD FFfFF 1F33D 1762 JSR CLR25 ;CLEAR THE E.F. COUNT 

17&3 ; 
002FE FFFFF C0025 1764 CLR04: LDCT H#25 
002FF 3710E lf33D 1765 MOVE ZERO,IREG & JSR CLR25 ;CLEAR ALL CURRENT SENSE BYTES 

1766 ; 
00300 3714£ f0051 1771 CLR05: MOVE MSKl,IREG & UOP SKMASK ;CLEAR SEEK COMPLETE PENDING ••• 
00301 433F4 C0038 1773 RESETR R4 & LDCT 5& ;AND ATTENTION PENDING FOR ••• 
00302 433F3 If33D 1774 RESETR R3 & JSR CLR25 ;ALL DRIVES & ALL HlO'S 

1775 
00303 3714E F02B5 1776 MOVE MSK1 1 1REG & NOP DRONCYL ;CLEAR THE DRIVE ••• 
00304 Ff FFf C0002 1777 LDCT 2 ;ON CYLINDER BITS ••• 
00305 f FFf F 1F33D 1778 JSR CLR25 ;FOR ALL DRIVES 

1779 
00306 3710F F00BA 1783 RES£TRAM ILDFLG ;CLEAR THE ILD FLAGS 

1784 JSR.P HAIT4S11 
00307 £0403 1F235 1784 + SETPGE ~JAIT4SM_SHR_HttB & JSRP WAIT4SM 
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Addr Line CDC 0. s. --· CL..EAt-;:: r~::ouT I NE 

1785 
00308 E100B FFFFF 1786 
00309 65053 f0041 1787 
0030A 9224F 33319 1788 

1789 
0030B 91E3F 4F00B 1790 
0030C C1045 FFFFF 1791 
0030D C1045 BB310 1792 
0030E El007 83fff 1793 
0030F C1045 9830F 1794 
00310 45055 F000C 1795 
00311 333F5 33317 1796 

1797 
00312 82200 F0050 1798 
00313 FFFFF 4F007 1799 
00314 E100A 887Ff 1800 
00315 E1016 FFFFF 1801 
00316 333F5 FFFFF 1802 

1803 
1804 

00317 E0401 13EOF 1804 + 
00318 OB3F3 E0308 1805 

1806 
00319 55047 F0010 1807 
0031A 6605F F~007 1808 
00318 433F9 33828 1809 

1810 
0031C 3705F FOOOF 1811 
0031D 32lff F002D 1812 
0031E 433FC FFFFf 1816 
0031F 3735E f0020 1818 
00320 81800 F0000 1819 
00321 3439D FFFFF 1820 

1821 
00322 E0401 lf 187 1821 t 

00323 373F5 F000E 1822 
1823 

00324 E0401 13EOF 1823 + 
00325 65059 F001F 1824 
00326 0B3F9 33BlF 1825 
00327 3710f F03E5 1826 

1827 
1829 

00328 37350 f0036 1847 
00329 373Fl F03FF 1848 
0032A 45151 f000D 1849 

; 
CLR12: 

j 

CLR13: 

j 

CLR14: 

CLR14A: 

; 
CLR14C: 
CLR14D: 

CTL HSSM,RSTUSEL 
TSTRl1SK R3, Dtt65 
WRTL HSSMA,LDDRBO,R4 & BOZ CLR14 

;DE-SELECT ANY DRIVE 
;CHECK FOR PHYSICAL DRIVE 65 
; IF IT IS, JUMP 

WRTL HSSM,LDDRUSEL,R3 & PSHLD 8 ;DRIVE TO SELECT 
RD HSSN,RDDRST1 1R5 
RD HSSM,RDDRST1,R5 & CJPOP EVCNTZ,$+3 ;READ DRIVE STATUS 
CTL HSSN,SETUSEL & CLPCNT NALUZ ;If NONE, JUHP BACK; SELECT DRIVE 
RD HSSH,RDDRST1,R5 & CJPCNT EVCNTZ,$ ;WAIT FOR STABLE DRIVE STATUS 
TSTRBIT R5,FAULT+SEEKERR ;DRIVE FAULT OR SEEK ERROR? 
OR ZB,B,,R5 & BOZ CLR13 ;IF NOT, CONTINUE 

WRTE HSSMA,LDDRBO & NOP H#50 
PSHLD 7 
CTL HSSM,SETAG3 & CLPCNT EVCNTZ 
CTL HSSl1 1 RSTAG3 
OR ZB, B,, R5 

;BUS OUT FOR FAULT CLEAR & RTZ 
;DELAY COUUTER 
;RESET FAULT & RE-ZERO THE DRIVE 

CJSR.P NALUZ,RELDRIV ;RELEASE & DE-SELECT DRIVE 
SETPGE RELDRIV_SHRjnB & CJSRP rlALUZ,RELDRIV 
INCRB R3 & JHP CLR12 ;INCR. NEXT DRIVE NU. 

MASK DB,O,MSK1,R7 & NOP H#lO 
TSTQl1SK 7 
RESETR R9 & BNZ CLR14D 

RDtlSKQ Httf 
QLDRAM Ef ALLOU 
RESETR RI2 
RDMSKB Rl4 120 
WRTE HSSM,LDRTPTR & NOP 0 
RTOR R9 1Rl3 
JSR. P SEUH 
SETPGE SELOl_SHR_H3B & JSRP SEUH 

;DON'T CHECK TOGGLE BIT 4 
;CHECK TOGGLE 7 OR 17 
;IF NUT, JUMP; FIRST DRIVE= U 

;ALLOW E.f'S ON ALL HAIO'S 

;SET SPECIAL FLAG 
;CLEAR DRIVE TYPE POINTER 
;DRIVE NO. TO R13 
;SELECT THE DRIVE 

RDRAMB R5,SEN114 ;GET DRIVE STATUS 
CJSR.P NALUZ,RELDRIV ;If ANY, RELEASE & DE-SELECT DRIVE 
SETPGE RELDRIV_SHR_HttB & CJSRP NALUZ,RELDRIV 
TSTRMSK R9,Dl31 ;DRIVE NO.= 31? 
IttCRB R9 & BNZ CLR14A ;IF NOT, JUMP; INCR. DRIVE NO. 
RESETRAH LASTFLG ;RESET LAST DRIVE FLAGS 

EQU $ 

RDMSKB R0,D~54 
RDRAnB Rl,CSU 
TSTBIT Rl,H#D 

;Hsg. code for "CHANNEL READY" 
;Get D1agnost1c errors 
;Ignore OCP errors 
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Addr Line CDC Cl. S. - CLE(..\F:: f;;:CJUT I l\IE 

1850 
00328 E0403 13000 1850 + 

1869 
1870 

0032C 3705F F000C 1872 
1873 

00320 E0401 1F624 1873 + 
1874 
1875 

0032E 433FE FFfFF 1879 
0032F 433FF FFFFF 1880 
00330 E0110 fFfff lBBl 
03331 37359 FOOlO 1882 
00332 3419f f03£4 1883 
00333 E008f ff f FF 1884 
00334 373F0 F03Ff 1885 
00335 E4177 FFFFF 1886 
00336 9340f ff ff f 1887 
00337 E3000 lf340 1892 
00338 3705f f0011 1893 

1894 
00339 E0401 lf624 1894 + 
0033A 433Fl FfffF 1901 

1902 
00338 E0403 1F22B l '302 + 
0033C E0090 E0002 1903 

1904 
1905 

00330 37100 fffff 1906 
0033E 0FlEE 9833D 1907 
0033f FFfff Af7fF 1908 

1909 
1910 

00340 EOOB2 Fffff 1911 
00341 E1004 FFFff 1912 
00342 E1000 fffff 1913 
00343 E1003 FFFFF 1914 
00344 E1011 Fffff 1915 
00345 E1002 fFFFF 1916 
00346 £1006 fffff 1917 
00347 ElOOC FFFFF 1918 
00348 El016 fffff 1919 

CJSR.P ALUZ,ISSHESS ;If no others, "CHANNEL READY" 
SETPGE ISSMESS_SHR_HttB & CJSRP ALUZ,ISSMESS 

; 
CLR15: EQU $ 

RDMSKQ H~C ;ARGUMENT TO RESET OCP STUFF 
JSR.P ISSCMD ;DO IT 
SETPGE ISSCMD_5HR_H~B & JSRP ISSCHD 

CLRlG: EQU $ 

RESETR R14 ;CLEAR Rl4 fLAG REGISTER 
RESETR R15 ;CLEAR Rl5 fLAG REGISTER 
CTL SHC,RSTPONFG ;RESET XHC POWER ON FLAG 
RDNSKB R9 1 10 ;DEVICE END DELAY TINER 
ALDRAH R9 1DLAYD£ ;SAVE D.£. DELAY TIMER FOR ENDING 
CTL SMC,SYSRST ;SYS. RESET 
RORAMB R0 1CSW ;GET CONFIDENCE TEST ERRORS 
CTL H IO I RSTE I ; RESET ANY E. I I 
WRTL SCP,LDPRGD,R0 ;DISPLAY CONFIDENCE TEST ERRORS 
CTL SCP 1 RPOUFLIJ & JSR CLRHSSt1 ; /CLEAR HSSM t~ OCP Power _on flag 
RDMSKQ Httll ;RESET TIMER DONE FLAG 
JSR.P ISSCMD 
SETPGE ISSCMD_SHR_H#B & JSRP ISSCMD 
RESETR Rl 
JSR.P WRTCUCOM ;Clear Inter-C.U. communications 
SETPGE URTCUCOM_SHR_H~B & JSRP URTCUCOl1 
CTL SMC,UMPRST & JMP WAIT00 ;DE-SELECT HIO; START THE WAIT LOOP 

CLR25: HOVE ZERO,RAMI ;CLEAR ONE CHARACTER 
INCRD IREG,IREG & CJPCNT EVCNTZ 1CLR25 ;IF NOT DONE, CLEAR NEXT CHAR. 
RTS ;RETURN 

CLRHSSM: CTL SMC,HSSHRST 
CTL HSSH 1t1SEQRST 

CLRHSSHA: CTL HSSH,DifRST 
CTL HSSr1 1 f1PCRST 
CTL HSSM,RSECTLR 
CTL HSSM,RSDIPER 
CTL HSSN,RSMDBPER 
CTL HSSH,RSXMPER 
CTL HSSM 1RSTAG3 

; INTERRUPT RESET 
;MICRO-SEQUENCER RESET 
;RESET DISK INTERFACE 
;RESET CONTROL REGISTERS 
;DISABLE XMCI £CC CONTROL R£G. 
;RESET ... 
;PARJTY ERROR ••• 
;LATCHES 
;RESET TAG 3 AND ••• 
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Acldr 

00349 £1019 FFfff 1920 
0034A C2000 Af7ff 1921 

1922 
1924 
1925 
1926 

00348 E46F0 FfFFF 1927 
0034C B1F00 F002A 1928 
00340 E100D 1F52E 1929 
0034E FFfFF 1F535 1930 
0034f E46fl AF7FF 1931 

1932 
1935 
1943 
1944 
1945 
1946 
1947 

00350 FffFF lflf9 1948 
00351 327F2 fFFFF 1949 
00352 01722 Fffff 1950 
00353 00322 fffff 1951 
~0354 05342 f0~C0 1952 
00355 3402F AF7ff 1953 
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CTL HSSf1 1RSTAG4 ;RESET TAG 4 
RD HSSHA,RDINTR,RO & RTS ;RESET INTERRUPTS & RETURN 

; The following routine 1s used in the CDC environment to reset the NDB. 
;Registers used: RO & Q. 
; 
RSTMDB: CTL HIO,DENCHT ;$Disable channel tags 

WRTE 
CTL 
JSR 
CTL 

HSSH,LDXMCJ L NOP NDBCLR ;$Load the jump loc. and .•. 
HSSM,XMCJCMD & JSR DLAY7US ;Sstart the reset; Delay 
CHKBUSY ;SHait for reset to complete 
HIO,ENCHT & RTS ;SEnable chan. tags & return 

TITLE c:Dc OPE~~urr I NC=.i SYSTEM 

; CONVERT DRIVE NO. TO ERROR/USAGE LOG LOCATION. UPON EXIT R2 & Q CONTAIN SHB 
;MEMORY LOCATION OF THE 1ST UORD OF ERROR/USAGE FOR THIS DRIVE. 

ERRLOG: JSR LOGICAL 
OR ZO,LSBZ 11 R2 
ADD AB,LSBZ,R2 1R2 
ADD AQ,B,R2 1R2 
ADD DB,B,MSK1 1R2 & NOP HICO 
RTOQ R2 & RTS 

;LOGICAL DRIVE NO. TO Q 

; DRIVE NO. x 8 .. I 
;+ DRIVE NO.= X 9 
;COMPUTE lST LOG LOC. INTO R2 ••. 
;AND INTO U; RETURN 
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Addr Line CDC DF'EF::{~T I NG SYf.3TEM 

1955 
1956 
1957 
1958 
1959 
1960 
1%1 
1962 
1963 
1%4 
1965 
1%6 
1967 

00356 C3032 fffff 1968 
00357 C3032 Fffff 1969 
00358 45352 f0ff0 1970 
00359 65152 f04D0 1971 
0035A 37160 33865 1972 

1973 
00358 34302 fffff 1974 
0035C 3705f f000F 1975 
0035D 061EE 4F005 1976 
003SE FFFFf lf03B 1977 
0035F 0F1EE 1F044 1978 
00360 3705f F0008 1979 
00361 2E1EE 887ff 1980 
00362 370SF F0003 1981 
00363 061EE ffffF 1982 
00364 34320 Fffff 1983 
00365 3403f E0044 1984 

1985 
00366 3715E f028B 1986 
00367 433F3 E035B 1987 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

00368 34501 fffff 1996 
00369 01700 fFFff 1997 
0036A 01310 fffff 1998 
0036B 34301 4F001 1999 

2000 
0036C 01711 887ff 2000 t 

0036D ffFff Af7ff 2001 
2002 

-- DISPLAY AGEING ROUTINE --

i THIS ROUTINE WILL AGE 6 WORDS IN THE SMB MEMORY AND SAVE THE NEWEST WORD 
;AT THE TOP OF THE AGEING BLOCK C7TH WORD>. 
;FUNCTION HORDS AND ADDRESS WORDS WILL NOT BE AGED UNLESS THE THUMBWHEEL 
;SWITCHES ARE SET TO 4DX. E.I. STATUS WORDS WILL ALWAYS BE AGED. 
i 
;UPON ENTRY: RO = DATA TO BE DISPLAYED (0-23) 

R3 = DATA TO BE DISPLAYED C24-35) 
i IREG = LOC. OF NEWEST WORD TO BE DISPLAYED 
;REGISTERS USED: R0,Rl,R2,R3 1Q & IREG. 
; 
AGE00: RD SCP,PGRMSEL,R2 

RD SCP,P6RHSEL,R2 
MSKRBIT R2 1HIFf0 
TSTREQU R2,4DO 
HOVE SMCST,ZERO & BNZ AGE02 

; 
AGE01: RTOR R0,R2 

RDMSKQ HttF 

;READ THUMBWHEEL SWITCHES 
;ISOLATE THE 8 HSB'S 
i SH ITCHES = 4DX? 
;If NOT, SKIP AGEING 

;DATA LSB'S TO R2 

ADD DQ 1fOUTL,IRE6 1 IRE6 & PSHLD 5 ;LDC. Of OLDEST WORD TO AGE 
JSR SMBRD ;GET THE OLD WORD AND ••• 
INCRD IRE6 11RE6 & JSR SMBWRT ;AGE IT ONE POSITION 
RDMSKQ 8 
SUBB DQ 1FOUTL,IREG,IREG & CLPCNT EVCNTZ ;LDC. OF NEWER WORD 
RDMSKQ 3 
ADD DQ,FOUTL,IREG,IREG ;LOC. OF NEWEST WORD 
RTOR R2,R0 ;GET THE 24 LSB'S AND ••. 

AGE02: RTOQ R3 & JMP SMBWRT ;THE 12 MSB'S 1 WRITE THEM & RETURN 
; 
AGESENS: MOVE MSK2,IREG & NOP EfADDRES 

RESETR R3 & JMP AGE01 
;LOC. OF ADDR. WORD DISPLAY 
;RESET NSB'S & AGE DISPLAY 

THIS ROUTINE WILL MULTIPLY A NUMBER BY 4.5 AND ROUND THE RESULT DOWN. 
i 
;UPON ENTRY: R0 = NUMBER TO BE MULTIPLIED 
;UPON EXIT: RO = RESULT 
; Rl = MSB'S <BITS 8-15 SHIFTED TO 12-23) 
;REGISTERS USED: R0 & Rl 
i 
fOURSDN: OR AZ 1RSBZ 1R0 1Rl 

ADO AB,LSBZ,R0 1R0 
f0UR5DNA: ADD AB 1B1Rl 1 R0 

RTOR RO,Rl & PSHLD 1 
LSHFT2 Rl 1Rl 
ADD AB,LSBZ 1Rl 1Rl & CLPCNT EVCttTZ 
RTS 

;DJVIDE THE NUMBER BY 2 
;~ULTIPLY THE NUMBER BY 4 
;ADD THE RESULTS INTO R0 
;RESULTS TO Rl ALSO 
;LEfT SHIFT 4 PLACES ••• 

i AND RETURr~ 

2003 i THIS ROUTINE WILL MULTIPLY A NUMBER BY 4.5 AND ROUND THE RESULT UP. 
2004 ;THE REGISTERS ARE THE SAME AS ABOVE. 
2005 i 

0036E 34501 FFFff 2006 FOURSUP: OR AZ,RSBZ,R0 1 Rl ;DIVIDE THE NUMBER BY 2 

....................................................................... -..•... ., ......... ,, _____ . ________ _ 
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0036f 45150 f0001 2007 
00370 01700 3336A 2008 
00371 09310 E036B 2UU9 

2010 
2011 

TSTBIT RO, 1 
ADD AB 1LSBZ,R0 1 R0 & BOZ FOUR5DNA 
ADD ABC 1B1Rl 1 R0 & JMP FOUR5DNAtl 

Page 39 

;IS IT AN ODD NUABER? 
;MULTIPLY BY 4; If NOT, JUMP 
;ADD THE NUMBERS t I & JUMP 

2013 TITLE CDC Cl. S. --· IN'TEf~'.f;::UPT PRUCESSil\IG 
2021 
2022 
2023 ; THIS ROUTINE PROCESSES ALLOWED INTERRUPTS FROM CERTAIN BOARDS IN THIS 
2024 ;CONTROLLER. ALL INTERRUPTS ARE PROCESSED OH A PRIORITY BASIS WITH ERRORS 
2025 ;HAVING HIGHER PRIORITY THAN NORMAL COHPLETION INTERRUPTS. 
2026 ; If THERE ARE NO ALLOWED INTERRUPTS THE ROUTINE WILL RETURN ON THE 
2027 ;STACK CRTSJ. WITH NORMAL COMPLETION, OR A CORRECTABLE DISK ERROR, THE ROUTINE 
2028 ;UILL RETURN TO CALL t3, THE ROUTINE HILL NOT RETURN FROM PROCESSING SERIOUS 
2029 ;ERRORS CMOST PARITY ERRORS). 
2030 j 

2031 ;THE ROUTINE IS CALLED WITH: ADD DZC,B,SEQAR,R2 & JSR UIRPT COR SttIRPTJ 
2032 ;REGISTERS USED CNO INTERRUPT): RO,Rl 1R3 1R4 ' Q, 
2033 ;UPON NORMAL COMPLETE RETURN: R4 = CACHING STATUS 
2034 
2035 

00372 3705f f0971 2036 
00373 343f0 fffff 2038 
00374 45150 f0002 2039 
~0375 ff ff f 33377 2063 
00376 5605f f0800 2064 

2065 
00377 373f0 f00DA 2065 + 
00378 45150 f0004 2065 t 
00379 0f301 3337£ 2066 
0037A 5605f f0801 2067 
00378 fffff £037E 2068 

2069 
0037C 3705f f0130 2070 
0037D 433f 1 fffff 2071 

2072 
0037£ 46310 ffFFf 2073 
0037F 7410E A37ff 2074 

2075 
00380 3703F ff fFF 2077 
00381 OE14E f0382 2082 
00382 fFfFf 6f 7f f 2063 

2084 
00383 FFf fF Af 7ff 2086 

UIRPT: 

UIRPT2: 

UIRPT3: 

; 
SrHRPT: 

; 
IRPT00: 

RDMSKQ 971 ;SET STANDARD U-SIDE MASK 
RTOR Rl5 1R0 ;mags to R0 
TSTBIT R0,2 ;$Truncation flag? 
DOZ UIRPT2 ;If NOT, CONTINUE 
RSTQBIT 800 ;DON'T ALLOW 2-MSEC. TIME-OUT 
TSTMBIT 41 ILDflG ;ILD Running? 
RDRAnB R0,ILDFLG 
TSTBIT R0,4 
ADD DZC,B,ZERO,Rl & BOZ 1RPT00 ;If NUT, JUMP; SET U-DONE ttASK 
RSTQBIT 801 ;DON'T ALLOW E.f'S OR TIME-UUT 
JnP IRPT00 

RDtlSKQ 130 ;SET STANDARD Sn-SIDE MASK 
RESETR Rl ;RESET U-DONE nASK 

AND DQ,B 11NTRI,R0 ;CHECK FOR AN INTERRUPT 
NALDREG RO,IREG & CRTS ALUZ ;If NONE, RETURN; IRPT ro IREG 

RDREGQ VPE ;$Prioritize the interrupt and ••• 
ADD DQC,FOUTL,NSKI,IREG & NOP Stl 
JIR ;JUMP TO PROCESS IT 

RTS ;5(0) Impossible, ignore it 
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2090 
00384 433F3 E039F 2091 RESETR R3 & JMP IRPT10 ;Cl) PROCESS LI-BUS PARITY 

2092 
00385 433F0 E03B9 2093 RESETR RO & JMP IRPT12 ;C2) PROCESS XMC ERROR 

2094 
00386 C2000 E03CC 2095 RD HSSMA,RDINTR,RO & JMP IRPT15 ;(3) PROCESS HSSM ERROR 

20% 
00387 f Fff f Af 7f f 2097 RTS ;C4) IMPOSSIBLE, IGNORE IT 
00388 ffFFF AF7ff 2098 RTS ;C5J IHPOSSIBLE, IGNORE IT 

2099 
00389 fFfff E03F4 2100 Jl1P IRPT20 ;C6) WMA INSTRUCTION PARITY 

2101 
0038A 37383 E03AE 2102 RDREGB HIOST,R3 & JMP IRPTll ;C7) PROCESS HAIO INTERRUPT 

2103 
00388 f Fff f Af7FF 2104 RTS ;CB) IMPOSSIBLE, IGNORE IT 
0038C FFf f F AF7FF 2105 RTS ;C9J IMPOSSIBLE, IGNORE IT 
003BD ff ff f Af 7f f 2106 RTS ;ClO) IMPOSSIBLE, IGNORE IT 

2107 
0038E Ff ff f Af 7f f 2109 RTS ; $( 11) Impossible, ignore it 

2113 
003Bf f Ff ff E03FF 2114 JMP IRPT31 ;C12) 2-MSEC. LI-RESPONSE TINE-OUT 

2115 
00390 FFFf F Af 7Ff 2116 RTS ;<13) IMPOSSIBLE, IGNORE IT 
00391 FfffF AF7FF 2117 RTS ; ( 14) IM POSS lBLE, IGNORE lT 

2118 
00392 C2000 ff ff F 2119 RD HSSMA,RDINTR,RO ;<15) HSSM COMPLETE 
00393 45050 f 0002 2120 TSTRBIT RO, 2 ;SM-DONE? 
00394 41110 33398 2121 AND AB,fOUTL,R1,R0 & BOZ IRPTOlB ;IF NOT, HUST BE LI-DONE 
00395 371fE f02E5 2122 IRPTOlA: HOVE RAnE,IREG & NOP IRPRTN ;GET SM-RETURN LOC. LSB'S ••. 
00396 371f9 F02E4 2123 MOVE RAHE,IREGH & NOP IRPRTNA ;AND THE ttSB'S 
00397 £1014 E039D 2124 CTL HSSH,RSTSIRPT & JMP IRPT04 ;RESET SM-DONE INTERRUPT 

2125 ; 
00398 f ff f F A37f f 2126 IRPT01B: CRTS ALUZ ;If LI-DONE NOT EXPECTED, RETURN 
0a399 OB3F2 f Ff ff 2127 IRPT02: INCRB R2 ;INCR. RETURN LOC.+ l 
0039A E1015 fffFf 2128 CTL HSSH,RSTUIRPT ;RESET LI-DONE INTERRUPT 

2138 j 

00398 OC12E FfFfF 2139 IRPT03: ADD AZC,fOUTL,R2,IREG ;INCR. RETURN LOC.+ 1 
0039C 34929 FFfFF 2140 ALDREGU R2,IREGH 
0039D E0082 8F7ff 2141 IRPT04: CTL SHC,HSSMRST & POP ; RESET INTERRUPT 
0039E 373F4 6f242 2142 RDREGB RAME,R4 & JIR CASHSTAT ;NORMAL COMPLETE RETURN 

2143 
2160 
2161 U-bus Pa·r ]. ty 
2162 ; 

0039F 771FE f002£ 2163 IRPT10: XNOR DZ,fOUTL,RAME,IREG l NOP BITHIO ;GET THE BIT FOR THIS HIO 
003AO 37350 F0080 2164 RDMSKB R0,80 
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Addr Line CDC U a S. ···" I f\ITEf~:f~:UPT pi:;::OCEE>f; I N13 

003nl 3705F F03AO 2165 
003A2 0613E fffff 2166 
003A3 fFFFf 6f7ff 2167 

2168 
003A4 335FO Fffff 2169 
003A5 335f0 fFfFF 2170 
003A6 335f0 fFfff 2171 
003A7 3410F f0020 2172 

2173 
003AB 45055 f0800 2174 
003A9 Fffff 33BFC 2175 

2176 
003AA 35350 f0008 2177 
003AB 3410f f0020 2178 
003AC 3535£ f1000 2179 
003AD FFFFf E0386 2180 

2181 
2182 
2183 

003AE 45153 f0001 2184 
003AF FFFFF 33BFC 2185 
00380 45153 f0004 2186 
00381 FFFFF 333f7 2187 
00382 3535E F0002 2188 

2189 
2190 

00383 £0403 1F235 2190 + 
2191 

00384 E0403 1F583 2191 + 
2192 

003B5 3535F F0002 2193 
003B6 35355 F0020 2194 

2196 
00387 3535E f0400 2198 
00388 ffFfF E0399 2199 

2200 
2201 
2202 

00389 37363 fFFFf 2203 
003BA 333F3 FFFFF 2204 
003BB E4408 333CA 2205 
003BC 45153 F0001 2206 
00380 433F4 333BF 2207 
003BE 35354 f 0080 2208 

2209 
003BF 45153 F0002 2210 
003CO fFFFF 333C2 2211 
003C1 35354 f0040 2212 

2213 
003C2 45153 F0004 2214 
003C3 FFFFF 333C5 2215 

; 

RDl1SKQ $-1 
ADD DQ,FOUTL,VPE,IREG 
JIR 

OR ZB,RSBZ,,RO 
OR ZB 1RSBZ 11 R0 
OR ZB,RSBZ 11 R0 
ALDRAM R0,SEN208 

TSTRB IT R5, 800 
BrlZ IRPT30 

SETRBIT R0 18 
ALDRAM R0,SEN208 
SETRBIT R14 11000 
JMP IRPTllA+l 

IRPT11: TSTBIT R3 11 
BNZ IRPT30 
TSTBIT R3 14 
BOZ IRPT21 
SETRBIT R14 1 2 

;COMPUTE JUMP LOCATION 

;SET INTERFACE CHECK ••• 
;BIT FOR ... 
; THE curmrn HIO 
;SAYE SENSE 81 FORMAT 2 

; CtiECK ~lRI TE OP I 

;IF SET, CHAN. PARITY ERROR 

;ADD CHAN. BUS IN PARITY TU ••• 
;SENSE 81 FORMAT 2 
;SET U-BUS PARITY FLAG 
;SET COHPLETE FLAGS 

;CHANNEL PARITY ERROR? 
; If SET 1 JUMP 
; £. f. INTERRUPT? 
;If NOT, CHECK FURTHER 
;SET FORCED E.F. fLAG 

JSR.P WAIT4SM ;WAIT FOR SM-DONE 
SETPGE UAIT4Sl1_SHR_H!t8 & JSRP UAIT4Sf1 
JSR.P CLREf ;CLEAR THE E.F. 
SETPGE CLRff _SliR_H~B & JSRP CLREF 

; 
IRPTllA: SETRBIT Rl5 12 

SETRBIT R5, 20 
IRPTllB: EQU $ 

; 

SETRBIT Rl4 1400 
JnP IRPT02 

XMC ERROR PROCESSING 

IRPT12: RDREGB SMCST,R3 
OR ZB, B,, R3 
CTL HIO,HIOTGTR ~ BOZ IRPT13 
TSTBIT R3, l 
RESETR R4 & 8UZ $+2 
SETRBIT R4,80 

TSTBIT R3, 2 
BOZ $t2 
SETRBIT R4 140 

TSTBIT R3, 4 
BOZ $+2 

;SET TRUNCATION FLAG 
;SET SM-CUHPLETE FLAG 
;$ 
;SET U-CUHPLETE FLAG 
;RETURN 

;READ & RESET XMC STATUS 

;IF NO STATUS, PHONY INTERRUPT 
;CHECK U-BUS PARITY BITS 0-17 
; If NOT 1 JUMP 
;SET BIT IN SENSE 10, FORnAT 2 

;CHECK LI-BUS PARITY BITS 18-35 
; IF NOT, JUJ1P 
;SET BIT IN SENSE 101 FORMAT 2 

;CHECK CT-BUS PARITY 
; IF NOT, JUMP 
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Addr Line CDC CJ. S. - I NTERf~'.UF'T Pt~i'.ClCt'.~SfJ I N13 

003C4 35354 F0020 2216 
2217 

003C5 45153 F000B 2218 
003C6 FFfFF 333FO 2219 
003C7 35354 f 0004 2220 
003CB 3414F F0022 2221 
003C9 Ff Ff f E04AD 2222 

2223 
003CA 5605f f0020 2224 
003CB f FFFF E037E 2225 

2226 

; 

SETRBIT R4, 20 

TSTBIT R3 18 
BOZ IRPT18 
SETRBIT R4, 4 
ALORAM R4,SEH210 
Jt1P READ62 

IRPT13: RSTQBIT 20 
JMP IRPT00 

;SET BIT IN SENSE lU, FORnAT 2 

;CHECK SMB PARITY ERROR 
; If NOT, JUMP 
;SET BIT IN SENSE 10, FORMAT 2 
;SAVE IT AND SEND ••• 
;EQUIPMENT CHECK 

;DELETE XMC ERROR AND ••• 
;CllECK FOR ANY OTHER INTERRUPT 

2227 HSSM Ek'.t-;;:m;:: PFWCESS I N13 
2228 

003CC 4505F f0001 2229 
003CO FFFfF 13521 2230 

2231 
003CE 45050 f0007 2232 
~03CF Cl063 33804 2233 
00300 45050 f000B 2234 
00301 333FG 33DC6 2235 
00302 Ff ff f A37f f 2236 

2237 
00303 E0401 Bf327 2237 + 

; 
IRPT15: TSTRBIT R15,1 

CJSR ALUZ,WAITCON 
;HEADER READ? 
;If NOT, WAIT TO CONTINUE 

TSTRBIT R0,7 ;CHECK fOR MOST SERIOUS £RRURS 
RD HSSH,RDHDSST,R3 & BNZ IRPT16 ;IF ANY, PROCESS THEM 
TSTRBIT R0,8 ;DISK ERROR? 
OR ZB,B,,RO ~ BNZ SHERR00 ;IF YES, PROCESS IT 
CRTS ALUZ ;If NO ERROR, RETURN 
JPOP.P SEL35 ;HUST BE SELF TEST ACTIVE 
SETPGE SEL3S_SHR_H#B & JPOPP SEL35 

2238 ; 
00304 433F4 33806 2239 IRPT16: RESETR R4 & BNZ $+2 
00305 E0082 AF7ff 2240 CTL SMC,HSSMRST & RTS 

2241 
00306 45053 F00E0 2242 
00307 433F0 333El 2243 

2244 
00308 45053 F0040 2245 
00309 El00C 333DB 2246 
0030A 35354 f0002 2247 
003DB 45053 f 0020 2248 
003DC FFfff 3330E 2249 
00300 35350 f 0004 2250 
003DE 45053 F00B0 2251 
0030F FfFFF 333El 2252 
003E0 35354 f 0008 2253 

2254 
003E1 45053 F0018 2255 
003E2 E1006 333£4 2256 
003E3 35350 F0001 2257 

2258 
003E4 45053 f0004 2259 
003E5 FFFf F 333E7 2260 
U03E6 35350 f0002 2261 

2262 
003E7 45053 F0003 2263 
003E8 E1002 333EA 2264 
003£9 35354 f0001 2265 

2266 
003EA 45053 f0100 2267 
003EB Ff FFF 333EF 2268 

TSTRBIT R3, H#E0 
RESETR RO & BOZ IRPT16B 

; 
IRPT16A: TSTRBIT R3,40 

; 

CTL HSSH,RSXHPER & BOZ S+2 
SETRBIT R4,2 
TSTRBIT R3, 20 
BOZ $+2 
SETRBIT RO, 4 
TSTRBIT R3 180 
BOZ IRPT16B 
SETRBIT R4 18 

IRPT16B: TSTRBIT R3,1B 
CTL HSSM,RSNDBPER & BOZ $+2 
S£TRBIT R0, 1 

TSTRB IT R3, 4 
BOZ $+2 
SETRBIT RO, 2 

TSTRBIT R3,3 
CTL HSSM,RSDIPER & BOZ S+2 
SETRBIT R4, 1 

TSTRBIT R3, 100 
BOZ $+4 

;If ANY ERROR BITS, JUMP 
;ELSE, RESET IRPT & RETURN 

;XMC INTERFACE ERROR? 
; IF UOT I JU11P 

;INST. BUS PARITY? 
;IF NOT, JUNP; RESET ERROR 
;SENSE 10 1 fRMT.2=HSSM INST. PAR. 
; CT-BUS PARITY? 
; If NOT, JUtlP 
;SENSE 11 1 FRMT.2= CT-BUS PARITY 
; U-BUS PARITY? 
; IF NOT, JUMP 
;SENSE 101 FRMT.2= U-BUS PARITY 

;MEMORY DATA BUFFER PARITY? 
;NO, JUMP; RESET DATA BUFFER PARITY 
;SENSE 11 1 FRMT.2= HSSM BUFFER 

;HSSM INTERNAL BUS PARITY? 
; If NOT I JUMP 
;SENSE 11 1 fRMT.2=INTERNAL PARITY 

;UJSK INTERFACE PARITY? 
;NO, JUMP; RESET D.I.F. PARITY ERROR 
;SENSE 10, fRNT.2= D.I.f. PARITY 

;D.I.f. flfU ERROR? 
;rm, JUMP 
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Addr Line CDC CL S. - I NTEF::~~:'.UPT f'eOCESS I N13 

2269 JSR.P DMACUK ; CHECK CURl<EfH DnA ADDRESS 
003EC E0403 1F520 2269 t SErPGE DMACHK_SHR_HttB & JSRP DMACHK 
003ED 3605F F0010 2270 SETQBIT 10 ;SET SENSE 9, FORHAT 2 = ••• 
003EE 321FF f0021 2271 QLDRAM SEN209 ;D.I.F. FIFO CHECK 

2272 
003Ef 3410F F0023 2273 ALDRAM R0,SEN211 ;SAVE SENSE 11, fORMAT 2 
003FO 3414F F0022 2274 IRPT18: ALDRAM R4,SEtt210 ;SAVE SENSE 10, FORMAT 2 
003Fl El000 E04AD 2275 CTL HSSM,DIFRST & JMP READ62 ;SEND EUUIP. CHECK 

2276 ; 
003F2 37350 F0008 2277 IRPTl 9: RDMSKB R0,8 ;SENSE: HSSM BUSY TIME-OUT 
003F3 433F4 E03Ef 2278 RESETR R4 & JMP IRPT18-l ;RESET SENSE lU, FORMAT 2 

2279 
2280 ltJl''I{~ lnstrui:t1i::in Pe:\\,. it y 
2281 ; 

003F4 E0088 FFFff 2282 IRPT20: CTL SMC, UHAl<ST ;HMA R£SET 
003F5 37354 f 0002 2283 RDl1SKB R4, 2 ;SET SENSE 10, FORttAT 2 
003F6 E417D E03f0 2284 CTL HIO,RSTODID & JMP IRPTlB ;RESET ODR/IDR; EQUIP. CHECK 

2285 
2286 

003F7 45153 F0100 2287 IRPT21: TSTBIT R3, 100 ;HAIO SEQUENCER ERROR? 
003F8 FFFFF 3337A 2288 BOZ UIRPT3 ;If NOT, PHONY INTERRUPT 

2289 SETHBIT 20,SEN209 ;SENSE 9, FORMAT 2 = HAIO Sequencer 
003F9 37350 F0020 2289 + RD11SKB R0,20 
003FA 3410F f0021 2289 t AL DRAM R0,SEN209 
003FB Ff f FF E04AD 2290 JHP READG2 ;SEND EQUIP. CHECK 
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Addr Line CDC ()" s. - I NTEf~'.f~'.UPT p~::oCESf..11 l\IG 

22'32 
2293 
2294 

003f C 3535E f8000 2295 
003FO 55355 f 0004 2296 
003f E Ffff f E03B6 2297 

2298 

CHANNEL PARITY ERROR 
; 
IRPT30: SETRBIT R14,8000 

RSTRBIT R5, 4 
JMP IRPTl lA+l 

2299 U-F.:ESPONSE TI ME-OUT 
2300 ; 
2301 

003FF 45055 F0800 2320 
00400 fffff 33406 2321 

IRPT31: EQU $ 

2322 
00401 C2003 fffff 2327 
00402 45053 F0001 2328 
00403 ff ff F 33899 2329 
00404 3535F F0002 2330 
004~5 E417D E03B7 2332 

2336 ; 

TSTRBIT R5, H~800 

BOZ IRPT33 

RD HSSMA,ROINTR,R3 
TSTRBIT R3, 1 
BNZ IRPT02 
SETRBIT R15, 2 
CTL HIO,RSTODID & JMP IRPTllB 

00406 E417D E03B5 2338 IRPT33: CTL HIO,RSTODID & JHP IRPTllA 
2344 
2345 
2347 TITLE CDC 0 .. S. -- f;::E?-\D I){·Yf {.) 

;SET CHANNEL PARITY ERROR FLAG 
;Resat U-inhibit_flag 

;CHECK FOR WRITE OP 
;IF NOT WRITE OP., JUMP 

;READ INTERRUPT RES. 
;CHECK FOR U-DONE 
;IF COMPLETE, NORMAL RETURN 
;SET TRUNCATION FLAG 
;$EXIT & SET LI-COMPLETE 

;SRESET IDR & JUttP 
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Addr 

2356 
2357 
2358 
2359 
2360 
2361 
2362 
2364 
2365 
2366 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2384 
2388 
2389 
2390 
2391 
2392 
2393 
23'H 
2395 
23% 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2407 

00407 433F5 1f 4B0 2408 
00408 3437A 1Fl2A 2409 

2421 
2422 

Fri Aug 17 07:38:22 1990 Page 45 

READ/WRITE REGISTERS 
R0-R4 1Q & IREG = SCRATCH 
R5 = READ/WRITE FLAG REGISTER 

i BITS NEANIUG 
; $ 0 NOT USED 
;$ NOT USED 
;S 2 NOT USED 
_____ 3 U-SIDE UAITING Cl4RIJE) 

4 SM-INITIATED 
5 SM-COMPLETE 
6 END-Of-PACK 

_____ 7 U-FULL <URITE) 
8 SM-READ ACTIVE 
9 RESTART U-SIDE CWRITE> 

10 U-ACT IVE 
_____ 11 URITE OP. 

12 FORMAT ACTIVE 
; 13 SN-WRITE ACTIVE 
; $ 14 NOT USED 
_____ 15 <FACTORY> DEfEC"f TRACK 

R6 = STARTING WORD NO. 
R7 = XFER. LENGTH CFRON FUNCT. UORDl 
RB = U-TRANSfER COUNT (WORDS) 
R9 = CURRENT RECORD NUMBER 
RIO = HAIO XfER. LENGTH <WORDS) 
Rll = CURRENT CYLINDER 
Rl2 = CURRENT HEAD 

HSUAIT: EQU Htt02 
NDBCLR: EQU Ha2A 
RDHDR: EQU Htt30 
RDDATA: EQU H~32 
HUNLDMD: EQU Htt33 
RDVRFY: EQU H337 
WAITOCON: EQU HU3A 
UAITHD: EQU Hi36 
MOVHDR: EQU Htt3B 

;JUMP TO HSSM UAIT LOOP 
;Clear HDB seqaencer 
;READ HERDER JUMP 
;RE.4D onr n JUMP 
;HSSH-TO-HRIOIHHR TRRHSFER 
;REnD VERIFY JUHP 
;HAIT TO COHTIHUE 
;ADV. HEAD UAIT-10-COHTIHUE 
;HOVE HERDER TO FILE REGS. 

READ00: RESETR R5 & JSR NXTUADDR ;$Compute U-start address 
; $Seek the drive RTOR R7,Rl0 & JSR SEEKU2 

JSR.P PATHCliK 
;SM-WORD COUNT TO LI-WORD COUNT 
;HSSH DATA PATH CONFtDENCE TEST 
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Addr Line CDC CJ .. S.. -· k'.E?H) Df..)TA 

00409 E0403 1F5A8 2422 t 

2423 
2424 
2425 
2426 

0040A FFFFF 1F4B7 2428 
0040B 3497f f00A9 2433 
0040C 3417f FOOAA 2434 
0040D 4505£ f 0008 2435 

2436 
0040E £0403 13ECD 2436 + 
0040F 373F8 F02CD 2438 

2457 
00410 4505£ f0008 2458 
00411 fffFF 33413 2459 
00412 05348 F0004 2460 

2462 
00413 343B3 1F5BA 2472 
00414 9120F FFfFF 2473 

2474 
00415 4505F F0600 2475 
00416 6605F F0400 2476 
00417 FfFFF 134CA 2477 

2478 
00418 45055 f0010 2479 
00419 FFFFF 33C2f 2480 

2481 
0041A ffFFf lf535 2482 
0041B 91D9F FFfFF 2489 
0041C 4505F f0200 2491 
00410 FFFFF 33C28 2492 

2493 
0041E 4505£ f0100 2494 
004lf fFFFF 33C24 2495 
00420 Blf00 F0032 2496 
00421 37352 F0040 2497 
00422 E100D FFFFF 2498 
00423 E1017 E042E 2499 

2500 
00424 Blf00 f0030 2501 
00425 37352 F0002 2502 

SETPGE PATHCHK_SliR_HttB ~ JSRP PATHCHK 

RESET STUFF BEFORE STARTING 
; 
READ001: £OU $ 

JSR RDURTCLR ;SClear some stuff 
ALDRAMU R7,RDLNTHM ;SAVE INITIAL TRANSFER ••• 
ALDRAM R7,RDLNTHL ;LENGTH FOR USAGE LOGGING 
TSTRBIT Rl4 18 ;HOME ADDRESS fLAG? 
CJSR.P NALUZ,READ70 ;IF SET, JUHP 
SETPGE READ70_SHRJt#B & CJSRP NALUZ,READ70 
RDRAHB R8,RECLNTH ;SU-XFER. COUNT = 1 RECORD 

; 

TSTRBIT Rl4, 8 
BOZ READ02 
ADD DB,B,MSKl,RB & NOP Dtt4 

READ02: RTOR Rll,R3 & JSR WRT050 
HRTL HSSM,LDSBCL,RO 

; 

TSTRBIT Rl5 160U 
TSTQl1SK 400 
CJSR ALUZ,LDSMADDR 

READ03: TSTRBIT R5,10 
BNZ READ06+1 

JSR CHKBUSY 
WRTL HSSn,LDDRREC,R~ 
TSTRBIT RI5, 200 
BNZ READ05 

TSTRDIT R14, 100 
BUZ READ04 

READ03A: WRTE HSSM,LDXHCJ & NOP RDDATA 
RDHSKB R2,40 
CTL HSSM,XMCJCMD 
CTL HSSM,SETBUSY & JMP READ06 

j 

READ04: WRTE HSSM,LDXMCJ & NOP RDHDR 
RDMSKB R2,2 

;HOME ADDR. FLAG? 
;IF NOT, CONTINUE 
;U-XFER. COUNT IS 4 WORDS LONGER 

;LOAD THE HEADER STUFF 
;LOAD REC. LENGTH 8 LSB'S 

;ISOLATE SM-ERROR & NO DATA XfER. 
;SU-ERROR ONLY? 
;If YES, RELOAD SM-START ADDR. 

; SM-HHTIATED? 
;IF YES, CONTINUE READING 

;CHECK INTERFACE BUSY 
;LOAD THE RECOMD no. 
;NU DATA XfER. fLA6? 
; If SEr, JUMP 

;READ HEADER MODE? 
; If YES, JUMP 
;LOAD READ DATA JUMP LUC. 
;SET SENSE 16, FORMAT 2 
;START THE READ 
;SET INTERFACE BUSY STATUS 

;LOAD READ HEADER JUMP LOC. 
;SET SENSE 16, FORMAT 2 
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Addr Line CDC CJ .. s. -·· F::E?'aD DnTP1 

00426 3535F F0001 2503 
00427 E100D E042E 2504 

2505 
00428 373f2 F00BA 2506 
00429 45052 F0010 2507 
0042A FFFff 33C20 2508 
00428 BlFOO F0037 2509 
0042C 37352 F0001 2510 
0042D E100D FFfFF 2511 

2512 
2513 
2514 

0042E 3412F F0025 2515 
2516 

0042f 37350 F04EC 2517 
00430 FFFFF 1f 4C0 2518 
00431 37350 F0413 2519 
00432 FFfFF 1F4C6 2520 
00433 35355 f0110 2521 
00434 37350 f 4B1E 2522 
00435 fffff 1F4C2 2523 

2524 
00436 E0401 lfODO 2524 t 

2525 
00437 fffff lf37C 2526 
00438 FFFff 1f 4DB 2527 

2528 
00439 45055 f 0400 2529 
0043A FFFFF 33C52 2530 
00438 373FO f02DB 2531 
0043C FFFFf 33437 2532 
0043D 4505E F0400 2533 
0043E Ff Ff f 33C37 2534 

2553 
2554 
2555 
2556 

0043f FFFFF 1F535 2560 
00440 45050 F0008 2561 
00441 FFFFF 33C37 2562 
00442 ffFFF lf 4B4 2563 
00443 B1F00 F0033 2574 
00444 373F0 f0268 2575 
00445 9150f ffFff 2576 
00446 373FO F0269 2577 
00447 9140F FFFFf 2578 

2579 
00448 C2001 ffFFf 2580 

SETRDIT R15, 1 
CTL HSSM,XHCJCMD & JMP READ06 

; 
READ05: RDRAMB R2,ILDfLG 

TSTRBIT R2, 10 
BNZ READ03A 

; 

URTE HSSM,LDXMCJ & NOP RDVRFY 
RDMSKB R2,1 
CTL HSSM,XMCJCMD 

INIITIATE DISK READ 

READ06: ALDRAM R2,SEN216 

;SET HEADER READ FLAG 
;START READ HEADER 

;GET ILD FLAGS 
;FORMAT-TO-VERIFY FLAG SET? 
;YES, JUMP 
;LOAD READ VERIFY JUMP LOC. 
;SET SENSE 16, FORMAT 2 
;START READ VERIFY 

;SAVE SENSE 16, FORMAT 2 

RDHSKB R0,ADVREC ;SM-DUNE NORMAL RETURN LUC. 
JSR SAVIRPT ;SAVE If 
RDHSKB R0,READ02 ;SM-ERROR RETURN LUC. 
JSR SAVSMRTN ;SAVE IT IN CASE Uf ERROR 
SETRBIT R5,110 ;SET SM-READ ACTlVE/lNlTJATED 
RDMSKB R0,4BlE ;GET 50 nS.CMlN.l TINER ... 
JSR SAVSMTIM ;AND SAVE IT 
JSR.P SHBOOK ;DO Sn-BOOKKEEPING 
SETPGE SMBOOK_SHR_HttB & JSRP snBOOK 

; 
READ08: JSR SMIRPT 

JSR Sl1TB1ER 
;CHECK FOR SM-INTERRUPT 
;NONE, CHECK sn-IRPT. TIMER 

TSTRBIT R5, 400 
BNZ READ12 
RDRAMB R0,RECSREAD 
BOZ READ08 
TSTRBIT R14,400 
BNZ READUS 

; U-SIDE ACTIVE? 
;If YES, CHECK FOR DONE 
;ANY RECORDS READ? 
;IF NOT, CHECK SM-INTERRUPT 
;LI-COMPLETE FLAG? 
;IF SET, CHECK SM-INTERRUPT 

INITIATE LI-SIDE TRANSFER TO CHAN. 
; 
READ10: EQU $ 

JSR CHKBUSY 
lSTRBIT RB, 8 
BUZ READ08 
JSR UL£NGTH 
URTE HSSN,LDXNCJ & NOP HUNLDMD 

R£AD10A: RDRAMB RO,UADDRU 
URTL HSSM 1 LDUARM,R0 
RDRAMB R0,UADDRL 
URTL HSSH,LDUARL,RO 

RD HSSMA,RDINTR,Rl 

;CHECK FOR INTERFACE BUSY 
; DIF Error? 
;Yes, process it no~ 
;LOAD U-XFER. L£NG1H 
;EVEN WORD START U-READ OP. 
;GET THE U-ADDR. MSB'S ••• 
; AND LUAD THEr1 
;GET THE U-ADDR. LSB'S ••• 
;AND LOAD THHI 

; READ rrnrnRUPTS 
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00449 45051 f0010 2581 TSTRBIT Rl, 10 ;DID THE INTERFACE GO BUSY? 
0044A FFFFF 33C3f 2583 BUZ READlO ;$Yes, must reload everything 
00448 El00D Fffff 2587 CTL USSI1, XMCJCf1D ;START U-SIUE REAU 

2588 
0044C 3535f f 4000 2589 SETRBIT Rl5 1 4000 ;SET U-INlTIATED FLAG 
U044D 35355 f0400 2590 READll: SETRBIT R5 1 400 ;SET U-ACTlVE FLAG 
0044E 37350 f 0080 2592 RDMSKB R0,80 ;$Set 2-second (minimum) ••• 
0044f D0ff 0 f FFFF 2593 RDXFR snc,,Ro ;$CUC LI-response ••• 
00450 35350 f 07EB 2594 SETRBIT R0 17EB ;$time-out timer ••• 
00451 fffff lf 4C4 2598 JSR SAVUTH1 ;AND SAVE IT 

2599 i 
00452 0F322 1F372 2600 READ12: ADD DZC,B1S£QAR,R2 & JSR UIRPT ;CHECK FOR LI-DONE 
00453 fffff lf 4E6 2601 JSR UTH1ER ; IT'S NOT; CHECK U- IRPT Tlf1ER 
00454 f FFFF £0459 2602 JHP READ14 

2603 
2604 U-F.:E?rn DOl\IE 

00455 55355 f 0400 2605 RSTRBIT RS, 400 ;RESET U-ACTIVE FLAG 
00456 4505F f 4000 2606 TSTRBIT R15,4000 ;LI-INITIATED FLAG? 

2607 CJSR.P NALUZ,UBOOK ;IF YES, U-SIDE BOOKKEEPING 
00457 £0401 13939 2607 + SETPGE UBOOK_SHR_HttB & CJSRP NALUZ,UBOOK 
00458 Ff ff f E045E 2609 JMP READ15 ;$ 

2629 j 
00459 4505F f 4000 2630 READ14: TSTRBIT RlS,4000 ;LI-INITIATED FLAG? 

2631 CJSR.P NALUZ,UBOOK ;If SET, DOU-SIDE BOOKKEEPING 
0045A £0401 13939 2631 + SETPGE UBOOK_SHR_HttB & CJSRP NALUZ,UBOOK 
0045B 45055 f0100 2632 TSTRBIT R5, 100 ; SM-READ ACTIVE? 
0045C Ff FFF 33C37 2633 BNZ R£AD0B ;IF YES, CHECK FOR SM-DONE 
00450 FFFFF E0452 2634 JJ1P READ12 ;ELSE, CHECK FOR U-DONE 

2635 ; 
2636 READ15: JSR. P CHKUD!1A ;CHECK U-SIDE DMA ADDR. 

0045E E0403 lf53B 2636 t SETPGE CH~WDMA_SHR_HBB & JSRP CHKUDMA 
0045f 4505£ F0400 2637 TSTRBIT Rl4 1400 ; LI-COMPLETE? 

2638 BN Z. P READ DONE ;If YES, Read is complete 
00460 £0403 33£81 2638 + SETPGE READDONE_SHR_HttB & BNZP READDONE 

2639 
00461 373Fl f02CD 2640 RD RA MB RI,RECLNTH ;Get record length to Rl 
00462 34382 f Ff ff 2641 RTOR RB,R2 ;Last U-xfer. length to R2 
00463 373F0 F02DB 2642 RDRAMB RO,RECSREAD ;Get Records read count 
00464 133F0 FFFFF 2643 READ16: DECRB R0 ;Deer. Records read 
00465 19312 33467 2644 SUBA AB,B,Rl,R2 & BOZ $t2 ;If 01 jump; Deer. LI-xfer. 
00466 FFFFF 34464 2645 CJMP AGB,READ16 ;If U-xfer.) Rec. length, READ16 
00467 3410f f02DB 2646 ALDRAtl RO,RECSREAD ;Save new Records read count 
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Addr Line CDC CJ" Sa - t-;;:E?)D l){.~"f {~ 

2647 
00468 45055 F0100 2648 TSTRBIT R5, 100 ;SM-READ ACTIVE? 
00469 FFFFF 33C37 2649 Brll READ08 ;IF IT IS, CHECK FOR DONE 
0046A 45055 F0020 2650 TSTRBIT R5,20 ;SM-DOUE fLAG? 
00468 333FO 33C6F 2651 OR ZB,B,,R0 & BNZ READ19 ;YES, START THE U-SIDE AGAIN 
0046C FfFFF lf 4C8 2652 JSR RDSl'IADDR ;ADJUST NEXT SH-ADDRESS 
0046D 5535E f 4000 2653 RSTRBIT Rl4,4000 ;RESET READ STARTED FLAG 
0046E FFFfF E0413 2654 JMP READ02 ;START NEXT DISK READ 

2655 ; 
0046F FFfFF 33C3F 2656 READ19: B~ll READ10 ;If ANY RECS. READ, START LI-SIDE 
00470 3535E F0400 2657 SETRBIT Rl4, 400 ;SET U-COHPLETE <EARLY END ERROR> 

2658 
00471 45055 f0100 2659 READ20: TSTRBIT RS, 100 ;SM-READ ACTIVE? 
00472 FFFFF 33C37 2660 BNZ READ08 ;IF YES, CHECK FOR DONE 
00473 Fffff E1E81 2661 JMP READDONE ;ELSE, READ IS COMPLETE 

2662 ; 
00474 C2000 lf531 2663 READ21: RD HSSMA,RDINTR,R0 & JSR HS510P$ ;STOP THE DISK READ 
00475 4505E F0010 2664 TSTRBIT Rl4, 10 ;READ COUNT FLAG? 

2665 BNZ.P RDCOUNT ;If SET, RESET IT & JUMP 
00476 E0403 33f0U 2665 t SETPGE RDCOUNT _SHRJl#B ~ BNlP RDCOUNT 
00477 4505£ f0100 2666 TSTRBIT RH, 100 ;R£AD HEADER MODE? 
00478 FFFFF 33C91 2667 BNZ READ23 ;If YES, READ IS COMPLETE 
00479 55355 f0010 2668 RSTRBIT RS, 10 ;RESET SM-INITIATED 
0047A 45055 f0400 266'3 TSTRBIT R5,400 ;U-ACTIVE FLAG? 
0047B Fffff 33C52 2670 Bta READ12 ;If YES, CHECK FOR LI-DONE 
0047C 4505£ F0400 2671 TSTRBIT Rl4,400 ;LI-COMPLETE FLAG? 
0047D fffff 33C80 2672 BNZ READ22 ;If YES, WE'RE DUNE 
0047E fFFFF 1F52E 2673 JSR DLAY7US ;DELAY 7 µsec. AND ••• 
0047f Fffff E043f 2674 JMP READlC ;INITIATE LI-READ OP. 

2675 
2676 DAT{~ TF:'.?-)NSF'EF:: COMPLETE 
2677 ; 
2678 READ22: EQU $ 

00480 FFFFF 1F525 2680 JSR HSUAITR ;$HSSN Yait loop routine 
00481 fFfFf 1F342 2681 JSR CLRHSSMA ;$Clear all HSSM boards 
00482 55355 F2100 2688 RSTRBIT R5, 2100 ;RESET READ/WRITE ACTIVE 
00483 3710F f0025 2689 RESETRAM SEN216 ;CLEAR SENSE 16, FORMAT 2 
00484 45055 f 0800 2690 TSTRBIT R5,800 ;URITE-OP. FLAG? 
00485 FFfff 33C91 2691 BNZ READ23 ;IF SET, SKIP USAGE LOGGING 

2692 
00486 3715£ f00AB 2693 MOVE MSK2,IREG L NOP RDLNTHM-1 
00487 FFFFF lf03B 2694 JSR SMBRD ;GET SAVED INITIAL XFER. LENGTH 
00488 19370 lf368 2695 SUBA AB,B,R7,R0 & JSR FOUR5DN ;SUBTRACT CUR. SM-LENGTH AND ••• 

26% ;CONVERT TO BYTES 
00489 34307 lf350 26'37 RTOR R0,R7 & JSR ERRLOG ;BYTES TO R7; LOC. OF USAGE LUG 
0048A 3412£ lf03B 2698 ALDREG R2,IREG L JSR SttBRD ;GET PREVIOUS BYTES READ AND ••• 
0048B 01370 fffff 2699 ADD AB,B,R7,R0 ;ADD lHE CURRENT BYTES 
0048C FFFff 31C8E 2'700 CJHP NCARRY,$+2 ;IF NO CARRY, JUMP 
0048D 0A0f f f Ff ff 2701 INCRQ ; lNCR. THE tlSB' S 
0048E 3412E lf044 2702 ALDREG R2,IREG L JSR SMBURT ;SAVE UPDATED LOG 

2703 
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Addr Line CDC Cl .. f3. -- f;::E{.)D D?~ T {-\ 

0043f 4605f f 0080 2704 
2705 

00490 E0404 13825 2705 + 
2706 
2707 

00491 4505F f0002 2709 
00492 FFFFF 13B4B 2710 
00493 4505E F8000 2722 
00494 FFFFF 33900 2723 
00495 4505E f 1000 2724 
00495 FFFFF 33CAD 2725 

2726 
00497 45055 F0040 2727 
00498 ffffF 33CA9 2728 

2729 
00499 fffff lf 4Af 2731 
0049A fffff 33CAD 2736 
0049B 4505F f0002 2738 
0049C ff Ff f 33CA7 2739 

2751 
2752 

G049D E417D FFFFF 2754 
0049E 4505f F8000 2767 
0049f 603Ff 33092 2768 

27'09 
004AO 373f 0 f 0007 2770 
004Al 3705F F0040 2771 
004A2 321Ff F0002 2772 
004A3 37352 f 0008 2773 
004A4 37359 f000E 2774 
004A5 37353 f 0002 2775 
004A6 433fl E0617 2776 

2777 
004A7 3735A F000A 2778 
004A8 E417D £0093 2779 

2780 
2781 

004A9 37350 f0020 2781 t 

004AA 3410F f0001 2781 t 

004AB 37353 f 0004 2782 
004AC FFFFF E0D3F 2783 

TSTQBIT 80 ;CHECK FOR 00,000,000 (HEX) BYTES 
CJSR.P NALUZ,LOGOFL ;IF >B0,000,000, LOG OVERFLOW 
SETPGE LOIJOfL_S:1R_H#B & CJSRP UALUZ, LOGOFL 

j 

READ23: EQU $ 

; 

TSTRBIT R15,2 
CJSR NALUZ,RSTNDB 
TSTRBIT Rl4, 8000 
BUZ PARERRlA 
TSTRBIT RI4,1000 
BUZ READ62 

TSTRBIT R5, 40 
BNZ READ25 

JSR DMACHKA 
BNZ READ62 
TSTRBIT Rl5,2 
BtH READ24 

READ23B: EQU $ 

; 

CTL HIO, RSTODID 
TSTRB IT R 15, 8000 
XOR AO,B,R15,R15 & BOZ NCMPLTO 

RDRAMB R0,SEN07 
RDJ1SKQ 40 
QLDRAM SEN02 
RDMSKB R2,8 
RDMSKB R9,H#E 
RDHSKB R3,2 
RESETR Rl & JMP SMERR08+1 

READ24: RDMSKB Rl0,HIA 
CTL HIO,RSTODID & JMP NCHPLTl 

; 
READ25: SETMBJT 20,SENOl 

RDr1SKB RO, 20 
ALDRAM R0,SEN01 
RDf1SKB R3,4 
JllP END10 

;$Truncation bit set? 
;SYes, reset the nDB board 
;CHANNEL PARITY ERROR? 
;If YES, SEUD UNIT CHECK 
;LI-BUS PA~ITY OR U-DMA ERROR? 
;IF YES, EQU(P. CHECK 

;END-Of-PACK FLAG? 
;If SET, JUMP 

;$Check last SM-DMA address 
;If CHECK FAILURE, EQUIP. CHECK 
;$TRUNCATION FLAG? 
; $YES, EX IT NUU 

;$CLEAR ODR & IDR 
;ECC CORRECTABLE? 
;NO, NORMAL COHPLETE 

;RESTORE SENSE BYTE 7 
;SENSE 2 = CORRECTABLE 
;SAVE SENSE BYTE 2 
;SENSE 0 = DATA CHECK 
;STATUS ACTION = E 
;RECOVERY ACTlON = 2 
;RESET SENSE 1 L SEND UNIT CHECK 

;STATUS ACTION = A 
;NORMAL <TRUNCATION) EXIT 

;SENSE Byte 1 = End of Pack 

;RECOVERY ACTION = 4 
;SEND UNIT CHECK 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 1990 

Addr 

2791 ; 
004AD 37350 f0020 2792 READ62: RDMSKB R0,20 
004AE Fffff E0AFB 2793 JMP SEL24 

2794 
2795 

004AF fffFF E1020 2796 DHACHKA: JMP DMACHK 
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;SENSE 7 = C.U. ERROR 
;SEND EQUIP. CHECK 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 1990 Page 52 

Addr Line CDC Cl. E>. -- f~'.E?U> [){-ff?~ 

2na ; 
004B0 34360 1F368 2799 NXTUADDR: RTOR R6,R0 & JSR f0UR5DN ;CONVERT WORD NO. TO BYTES 
00481 3491f f0268 2800 ALDRANU Rl,UADDRU ;SAVE THE MSB'S 
00482 45050 f00fF 2801 TSTRBIT RO, Httff ;ISOLATE THE 8 LSB'S AND ••• 
00483 321FF AF269 2802 QLDREG RAHE & RTS UADDRL ;SAVE THEH FUR LATER; RETURN 

2803 ; 
00484 34380 1F36E 28~4 ULENGTH: RTOR RB,R0 & JSR f0UR5UP ;COMPUTE U-SIDE READ BYTE COUNT 
00485 9160f FFffF 2814 URTL HSSM,LDUBCL,RO ;LOAD BYTE COUNT LSB'S 
00486 AI71f Af7ff 2815 HRTU HSSM,LDUBCH,Rl & RTS ;LOAD BYTE COUNT MSB'S ~RETURN 

2816 
2817 

00487 E1001 1f342 2818 RDWRTCLR: CTL HSSM,DlfSELR & JSR CLRHSSMA ;CLEAR DISK INTERFACE BOARllS 
00488 FFfff 1f525 2819 JSR HSUAITR ; HSSr1 \~A If LOOP 
00489 BII00 f0000 2820 WRTE HSSM,LDSARn & NOP 0 ;CLEAR THE SM- ••• 
004BA 81000 FU000 2821 WRTE HSSH,LDSARL & NOP 0 ;STARTING ADDRESS 
004BB 3710F f02DB 2822 RESETRAM RECSREAD ;RESET RECORDS READ 
004BC 3710F f0029 2823 RESETRAM RELREC ;RESET RELATIVE RECORD NU. 
004BD 3710f f0206 2827 RESETRAH URELREC ;RESET U-SIDE RELATIVE RECORD 
004BE 3710F F0018 2828 RESETRAM SEN415 ;RESET SM-ERROR RETRY COUNT 
004Bf 3416f AF02B 2829 ALDREG R6,RAME & RTS STRTHD ;SAVE STARTING WORD & RETURN 

2830 ; 
004C0 3490F f02E4 2831 SAVIRPT: ALDRAMU R0,IRPRTNA ;SAVE SM-DONE RETURN MSB'S ••• 
004Cl 3410F AF2E5 2832 ALDREG R0,RANE & RTS IRPRTN ;AND THE LSB'S; RETURN 

2833 ; 
004C2 3490f F02E2 2834 SAVSMTIM: ALDRAHU R0,SMTINEA ;SAVE SM-IRPT. TINER MSB'S 
004C3 3410f AF2DC 2835 ALDREG R0,RAHE & RTS SMTIME ;SAVE THE LSB'S & RETURN 

2836 ; 
004C4 3490f f02E3 2837 SAVUTIN: ALDRAMU RO,UTIMEA ;SAVE U-IRPT. TIMER MSB'S 
004C5 3410f Af2DD 2838 ALDREG R0,RAME & RTS UTIME ;SAVE THE LSB'S & RETURN 

2839 ; 
004C6 3490F f00AB 284D SAVSHRTN: ALDRAMU R0,SMRTNA ;SAVE SN-ERROR RETURN MSB'S 
004C7 3410f AFOAB 2841 ALDREG RO,RAME & RTS SMRTN ;SAVE THE LSB'S & RETURN 

2842 
2843 j THIS ROUTINE COMPUTES AND RELOADS THE Sn-START ADDRESS IN CASE Of AN 
2844 ;SM-ERROR RETRY OR CROSSING A TRACK UR CYLINDER BOUNDARY. 
2845 i 

004CB 373f 1 F0029 2846 RDSMADDR: RDRAMB Rl,RELREC ;GET THE RELATIVE RtCORD NO. 
004C9 333f 1 E04CC 2847 OR ZB,B,,Rl L JMP LDSMADUR+2 

2848 ; 
004CA 373f 0 f 0029 2849 LDSHADDR: RDRAMB R0,RELREC ;GET RELATIVE RECORD NO. 
004CB 14301 134DA 2850 SBA AZ,B,RO,Rl L CJSR ALUl,LllSMADRC ;If 0, JUMP; DECR. RECORD 
004CC 433F0 33403 2851 RESETR R0 & BOZ LDSMADRB ; If U, JUMP 
004CD 373f 2 f 02CD 2852 RDRAMB R2,RECLNTH ;GET RECORD LENGTH 
004CE 4505£ F0008 2853 TSTRBIT Rl4,8 ;HOME ADDRESS fLAG? 
004Cf 34354 33401 2854 RTOR R5,R4 & BOZ $+2 ;If NOT JUMP; FLAGS TO R4 
004D0 05342 f0002 2855 ADD OB,B,MSK1,R2 & NOP 0#2 ;REC. LENGTH IS 2 WORDS MORE 
00401 fffff lf2C0 2856 JSR t1UL TPL Y ;COMPUTE RELATIVE UORD NO. 
00402 34345 ffFff 2857 RTOR R4,R5 ;RESTORE FLAGS TO R5 

2858 ; 
00403 FFFff lf368 2859 LDSMADRB: JSR FOUR5DN ;TINES 4.5 = BYTE LOC. 
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Addr 

00404 4505E F0008 2860 
00405 E0082 33407 2861 
004D6 05340 f 0009 2862 
00407 9100F FFFfF 2863 
00408 AlllF FFFFF 2864 
00409 31110 AF7fF 2865 

2866 
004DA 273Fl AF2D0 2867 

; 

fri Aug 17 07:38:22 1990 

TSTRBIT Rl4 18 
CTL SnC,HSSMRST & BOZ $+2 
ADD DB 1B1 HSK1,RO & NOP Dtt9 
WRTL HSSM 1 LDSARL,R0 
URTU HSSM,LOSARtt,Rl 
OR AB 1f0UTL,Rl,R0 & RTS 

LDSMADRC: SAB DZ,B,RAME,Rl & RTS MAXREL 
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;HUHE ADDR. FLAG? 
;IF NOT, JUMP; RESET INTERRUPTS 
;9 MORE BYTES FOR Rl COUNT 
;LOAD SN-ADDR. LSB'S AND .•. 
; THE f'ISB' S 
;CHECK If ADDR.= 0 & RETURN 

;MAX. RELATIVE REC.- 1 
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Addr Line CDC o .. s. -- t-;::E?rn l){~TPt 

2869 
00408 373F0 f02DC 2870 
004DC 1410F A3ADC 2871 
00400 373FO F02E2 2872 
004DE 1410f A3AE2 2873 

2874 
2875 
2876 

0040F 55355 f0310 2877 
004EO 373f2 f0018 2878 
004£1 333f2 394£3 2879 

2880 
004£2 E0402 33809 2880 + 
004E3 20142 f0002 2881 

2882 
004E4 E0404 34010 2882 t 

004E5 fffff E13D9 2883 
2884 
2885 

004E6 373f 0 f02DD 2886 
004E7 1410f A3ADD 2887 
004E8 373f0 f 02E3 2888 
004E9 1410F A3AE3 2889 

2890 
2891 
2892 

004EA 37350 f0025 2893 
004EB FfFfF E0AFB 2894 

2895 
28% 
2897 

SttTIMER: RDRANB RO,SnTIME ;GET TIMER LSB'S 
SBA AZ,fOUTL1 R0 1 RAHE & CRTS NALUZ 1SHTIME ;If HOT 01 RETURN; DECR. TIMER 
RDRAMB R0,SMTIMEA ;GET TIMER HSB'S 
SBA AZ,FOUTL 1R0 1 RANE & CRTS NALUZ,SNTIMEA ;IF NOT 01 RETURN; DECR HSB'S 

SM-INTERRUPT TIME-OUT 

RSTRBIT RS,310 ;RESET SM-ACTIVE/INlTlATED FLAGS 
RDRAHB R2 1SEN415 ;GET RETRY COUNTER 
OR ZB,B, 1R2 ~ CJMP NOLOG,S+2 ;If normal logging, jump 
BNZ.P ILD140 ;If any retry count, Equip. Check 
SETPGE ILD140_SHR_HltB & BrHP ILD140 
SUBB DB,fOUTL,ttSK1 1R2 & NOP ll~2 ;RETRY COUNT = 2? 
CJHP.P AGB,SMTIMERA ;If NOT, CHECK FOR CATASTRUHIC 
SETPG£ Sl1TU1ERA_SHR_HttB & CJ11PP AGB,SMTil1ERA 
JMP ILD14U ;ELSE, SEND EQUIP. CHECK 

UTIMER: RDRAMB RO,UTIME ;GET TIMER MSB'S 
SBA AZ 1FOUTL,R0,RAHE & CRTS NALUZ,UTIME ;IF NOT 0, RETURN; DECR. TIMER 
RDRAMB R0,UTIMEA ;GET TIMER MSB'S 
SBA AZ,fOUTL,R0 1 RAME & CRTS NALUZ,UTIHEA ;IF HOT 01 RETURN; DECR MSB'S 

LI-INTERRUPT TIME-OUT 
; 
UTIMER1: RDMSKB R0 125 

Jr1P SEL24 
;SENSE 7 = fORMAT 21 HSG. 5 
;SEnD EQUIP. CHECK 



HALE listing: C:56ccl.src fri Aug 17 07:38:22 1990 Page 55 

Addr Line (-)DVf..)NCE TO NL X T f:::ECOf~'.D 

28'39 
2900 
2901 
2902 
2903 
2904 

004EC 0F3FO F02DB 2904 + 
004ED 3410f f02DB 2904 + 
004EE 55355 F2100 2905 
004Ef 5535f f 0400 2906 
004f O 373F0 F02E7 2907 
004f 1 91FOF fffff 2908 
004F2 371FE f02E6 2909 
004f3 373F9 6F028 2910 

2911 
004F4 C2000 1F531 2912 
004f5 4505F F4000 2913 
004f 6 FFFFF 334F9 2914 

2915 
004F7 E0401 1F161 2915 + 
004f8 FfFff 1F52D 2916 
004F9 3710f f0025 2917 
004f A 55355 f0030 2918 
004f B 373FC F0027 2919 
004fC 341Cf F0014 2920 
004f D 4505E F0080 2921 
004FE FFFFF 134C8 2n2 
004FF 4505f f 1000 2923 
00500 603Ff 33D06 2'324 
00501 4505E F0200 2925 
00502 ff ff F 33D06 2926 

2927 
00503 4505f f 0800 2928 
00504 603FF 13D19 2929 
00505 ff Ff f E0507 2930 

2931 
00506 ffFff lf514 2932 
00507 5535E f 4000 2933 
00508 45055 F0800 2937 
00509 El000 33D08 2938 
0050A fffff E0413 2943 

2944 
00508 3710F F0018 2945 
0050C Ff FFF E0580 2947 

2964 

; TH IS ROUTBIE CONTROLS ADVANCING ro THE NEXT RECORD. If THE NEH ~ECORD 
;IS ON THE NEXT HEAD THE HEAD WILL BE ADVANCED. lf THE NEXT RECORD IS ON THE 
;NEXT CYLINDER THE DRIVE WILL BE SEEKED. THE ACTION TAKEN IS DETERnINED BY 
;THE JUMP LOCATION THAT WAS PREVIOUSLY SET IN BUUKKEEP1N6 CSHBOOK25). 
; 
ADVREC: INCSMB RECSREAD ;INCR. No. of records read/written 

ADD DZC,B,RAHE,RO & NOP RECSREAD 
ALDRAH R0,RECSREAD 
RSTR81T R5 12100 
RSTR81T Rl5 1400 

;RESET SM-ACTIVE FLAGS 
;RESET SH-RETRY FLAG 

ADVRECOl: RDRAHB R0,SAVXNCJ 
WRTL HSSM,LDXMCJ,R0 

;GET SAVED JUMP LUC. AND ••• 
;RELOAD IT 

; 

MOVE RANE,IREG & NOP ADVLOC 
RDREG8 RAME,R9 L JIR NEXTREC 

;GET JUHP LOC. FOR NEXT RECORD 
;GET NEXT RECORD & JUMP 

ADVREC03: RD HSSMA,RDINTR,R0 & JSR HSSTOP ;STOP DISK OPERATION 
TSTRBIT R15 14000 ;U-INITIATED FLAG? 
BOZ $+3 ;IF NOT, JUMP 
JSR.P UBOOK05 ;RELOAD LAST NPC JUMP LOC ••• 
SETPGE UBOOK05_SHR_HttB & JSRP UB00t(05 
JSR HSUA ITR 1 ; AND DO IT 
RESETRAM SEN216 ;CLEAR SENSE 161 FORMAT 2 
RSTR8IT R5 130 ;RESET SM-INITIATED & SM-COMPLETE 
RDRAMB R12 1NEXTHD ;GET THE NEXT HEAD 
ALDRAM Rl2 1SEN411 ;SAVE IT FUR SENSE 
TSTRBIT Rl4 180 ;ONE TRACK FLAG? 
CJSR ALUZ,RDSnADDR ;NO, ADJUST SM-START ADDRESS 
TSTRBIT R15 1 1000 ;ADVANCE CYLINDER fLAG? 
XOR AQ 1B1Rl5 1Rl5 & BNZ ADVREC04 ;IF SET, RESET IT & SEEK 
TSTRBIT Rl4 1200 ;ALT. TRACK FLAG? 
BNZ ADVREC04 ;YES, SEEK BACK TO DEFECTIVE 

TSTRBIT RlS,800 ;ADVANCE HEAD fLAG? 
XOR AQ 181 R15 1 R15 & CJSR NALUZ,ADVHEADD ;YES, RESET IT & SET NEH HEAD 
JMP $+2 ;CONTINUE 

; 
ADVREC04: JSR ADVCYL 

RSTR81T Rl4 14000 
TSTRBIT RS, 800 

;SEEK TO NEXT CYLINDER 
;Reset Read/Hrite started flag 
;WRITE OPERATION? 

j 

CTL HSSM,DIFRST & BHZ ADVREC05 
JMP READ02 

ADVREC05: RESETRAM SEN415 
JMP HRT025 

; IF YES I JUMP 
;ELSE, READ NEXT TRACK 

;RESET SM-ERROR RETRY COUNT 
;$Write next record 
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Addr 

00500 E1000 1F52D 2965 
0050E FFFFF 1F52E 2966 
0050f 3710f f0025 2967 
00510 373FC F0027 2968 
00511 341Cf f0014 2969 
00512 FFFFF 1F51B 2970 
00513 fffff E0475 2971 

2972 
00514 5535E F0200 2973 
00515 5535F F0800 2974 
00516 373FB F0026 2975 
00517 FFFff lflDA 2976 
00518 FFFFF E012A 2977 

2978 
00519 FFFFF 4f005 2979 
0051A fffff 887ff 2980 
00518 £1082 fffff 2982 

2989 
0051C 5535£ f 4000 2990 
0051D 341Cf F0014 2991 
0051£ 922CF 4F007 2992 
005lf El009 887ff 2993 
00520 El013 AF7Ff 2994 

2'395 
00521 FFFFf 407FF 2996 
00522 Fffff lf535 2997 
00523 Blf00 F003A 2998 
00524 ffffF E0529 2999 

3000 
00525 fffff 407ff 3001 
00526 FFFff 1F535 3002 
00527 Blf00 f0002 3003 
00528 FFFf f ff f Ff 3004 
00529 FFFFF f FFFf 3005 
0052A C2000 ff FFF 3006 
00528 45150 F0010 3007 
0052C FFFFF D37FF 3008 
00520 E100D FFFFF 3009 
0052E fFffF 4F020 3010 
0052F ffFFF 887FF 3011 
00530 E0082 AF7FF 3012 

3013 
00531 45050 F0010 3014 
00532 E1000 33520 3015 
00533 ffFFF lf535 3016 
00534 fffff BF4FO 3017 

3018 
00535 3705F f0010 3019 
00536 C2000 C07f F 3020 
00537 40100 BB3f2 3021 
00538 C2000 93537 3022 
00539 45150 f0010 3023 
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ADVREC07: CTL HSSM,DifRST & JSR HSWAITRl 
JSR DLAY7US 
RESETRAM SEN216 
RDRAMB Rl2 1NEXTHD 
ALDRAM R12,SEN411 
JSR ADVHEADA 
JJ1P READ21 +l 

; 
ADVCYL: RSTRBIT R14 1200 

RSTRBIT Rl5, 800 
RDRAMB Rll,NEXTCYL 
JSR SEEKSENS 
JMP SEEK02 

; 
ADVHEADD: PSHLD 5 

CLPCNf EVCNTZ 
ADVHEADA: CTL HSSH 1 HSSMRST 
; 
ADVHEAD: RSTRBIT Rl4 1 4~00 

ALDRAM Rl2,SEN411 
WRTL HSSMA,LDDRB01Rl2 & PSHLD 7 
CTL HSSM,SETAG2 & CLPCNT EVCNTZ 
CTL HSSM 1RSTA62 & RTS 

14A I TCON: PUSH 

; 

JSR CHKBUSY 
WRTE HSSM,LDXMCJ & NOP WAITOCON 
JMP HSl-IAITRA 

HSUAITR: PUSH 
JSR CHKBUSY 
WRTE HSSM,LDXMCJ L NOP HSWAIT 
NOP 

HSWAITRA: NOP 
RD HSSMA,RDINTR,RO 
TSTBIT RU, 10 
CLOOP ALUZ 

HSWAITRl: CTL HSSH,XMCJCMD 
DLAY7US: PSHLD 32 

CLPCNT EVCNTZ 
CTL SMC,HSSMRST & RTS 

; 
HSSTOP: TSTRBIT R0 1 10 

; 

CTL HSSM,DIFRST & BOZ HSWAITRl 
JSR CHKBUSY$ 
JPOP ADVREC01$ 

Page 56 

;Dlf RESEf & WAIT-TO-CONTINUE 
;DELAY 7-µsec. MORE 
;RESET OPERATION SENSE BYTE 
;GET THE NEXT HEAD ••• 
;AND SAVE IT FOR SENSE 
;SET THE NEXT HEAD AND ••• 
;WAIT FOR NEXT U-DONE 

;RESET ALTERNATE TRACK FLAG 
;RESET ADV. HEAD FLAG 
;BET THE NEXT/DEf. CYLINDER 
;SAVE CYL./HEAD FUR THE SEEK 
;SEEK TU NEXT OR DEFECTIVE & RTS 

;DELAY AN AUDITIONAL 1.4 µsec ••• 
;TO ACCUnttODATE MPC MICROCODE 
;$ 

;RESET READ/WRITE STARTED 
;SAVE HEAD FOR SENSE 
;LOAD THE HEAD AND ••• 
;SET IT 
;RESET TAG 2 & RETURN 

;Check for HSSn busy 
;MPC WAIT TO CONTIUNE JUMP 

;Check for HSSM busy 
;HPC WAIT LOOP JUMP 

;Check for HSSM interrupt 
;Busy? 
;No, fall thru; Yes, wait 
;Execute the HSSM command 
;LOAU THE EVENT COUNTER 
;DELAY 7 MICRO-SECS. 
;RESET INTERRUPTS & RETURN 

;HSSt! BUSY? 
;If NUT, STOP DISK OPERATION 
;WAJT FOR NOT BUSY 
;RE-EXECUTE LAST OPERATION 

CHKBUSY: RDHSKQ 10 ;SET BUSY MASK 
RD HSSMA 1 RDINTR 1 R0 & LDCT H~7FF ;READ INTERRUPT REG. 
AND AQ,FOUTL1R0 1 ZERO & CJPOP EVCNTZ 1 1RPT19 ;CHECK FOR BUSY 
RD HSSMA 1RDINTR,R0 & CJPCNT ALUZ,S-1 ;YES, JUMP BACK; NO, FALL THRU 
TSTBIT R0 1 10 ;CHECK AGAIN FOR BUSY 
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Addr 

OU53A 45340 A303F 3024 
0053B C2000 E0537 3025 

3026 
3027 
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AND DB,B,ttSKl,R0 & CRTS ALUZ,~tt3F ;IF NUT, UELETE GARBAGE & RETURN 
RD HSSMA,RDINTR,RU & JMP CHKBUSY+2 ;ELSE, CUNTJNUE CHECKJN6 

302'3 TITLE CDC 0. S. - l•Jf.:: I TE D(.Yf {~ 
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Alldr Line CDC Cl us. -- l·Jl~i'. I TE Dnr?~ 

3038 
3039 URTDATA: EQU Htt31 ;HRITE DnTn JUMP LOC. 
3040 HLDr1D: EQU H~34 ;HIO-TO-HSSH JUHP LOC. 
3050 
3051 SEE READ ROUTINE FOR REGISTERS 
3052 

0053C £4201 Fffff 3060 HRTOOO: CTL HIO, ODREQS ;SET THE BAIO ... 
00530 £4200 Fffff 3061 CTL 11IO,ODREQR ;INTO 'URITE' MODE 
0053E 37355 f 0800 3062 RDNSKB R5,800 ;SET WRITE OP. FLAG 
0053F 3437A 1Fl2A 3063 RTOR R7,R10 ~ JSR SEEK02 ;POSITION THE DRIVE 

3064 
3068 JSR.P PATHCHK ;HSSM DATA PATH CONFIDENCE TEST 

©0540 E0403 1F5A8 3068 + SETPGE PATBCHK_5HR_H~B ~ JSRP PATHCHK 
3069 ; 

00541 FFFFF lf4B7 3071 URT000A: JSR RDlmTCLR ;$ 
00542 373F0 F02CD 3072 RDRAMB R0,RECLNTH ;$RECORD LENGTH ••• 
00543 FFFFF 1F368 3073 JSR fOUR5DN ;mHES 4.5 = ... 
00544 3490F f 00AC 3074 ALDRANU R0,RBAU ;$STARTING RECORD ••• 
00545 3410F FUOAD 3075 ALDRAl1 RO, RBAL ;$BYTE ADDRESS 

3076 
00546 343Al Fffff 3077 !HOR Rl0,Rl ;$U-XfER LENGTH TU Rl 

3078 
00547 433F6 fffff 3079 RESETR R6 ;SSTART WORD IS ALWAYS U 
00548 377f 0 f 02Cf 3080 OR DZ,LSBZ,RAHE,RO & NOP BUFCAP ;$ 1/4 BUFFER CAPACITY ••. 
00549 337F0 fffff 3132 OR ZB, LSBZ,, RO ;TIMES 4 = BUFFER CAPACITY CR0) 
0054A 29101 FfFff 3133 SUBB AB,FOUTL,RO,Rl ;IF Q IS NUT GREATER ••• 
0054B 3400f 35D4£ 3134 RTOQ R0 & CJMP NALB,WRT005 ;THAN BUFFER CAPACITY, JUMP 
0054C 34308 E054f 3136 RTOR R0,RB & JHP URT005+1 ;iSET UXFER.CR8l =BUFFER CAPACITY 

3141 ; 
0054D E1005 fFFFF 3142 HRT004: CTL HSSM,WRTCOHT 
0054E 343AB ffFFF 3144 ~JRT005: RTOR Rl0,RB ;SRB = UXfER. COUNT 
0054F 37353 f 0034 3158 RDi1SKB R3, HLDl1D ;NORMAL U-WRITE OPERATION 

3181 
3182 If'..IITIATE U--SIDE ftJF:'.l TE 
3183 ; 

00550 Fffff 1f535 3184 HRT011: JSR CHKBUSY ;CHECK FOR INTERFACE BUSY 
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Addr Line CDC [) .. s. --· l.Jf;:: I TE D?~TA 

00551 34360 1F368 3185 RTOR R6 1 RO & JSR FOUR5DN ;CONVERT START UORD ro BYTES 
00552 9140f Fffff 3166 WRTL HSSM,LDUARL,RO ;LOAD THE 8 LSB'S 
00553 Al51F FFfff 3187 HRTU HSSM 1 LDUARM 1Rl ;LOAD THE B MSB'S 
00554 34302 ffff f 3188 RTOR R0,R2 ;STARTING BYTE TU R2 
00555 91F3F FFFFf 3189 URTL HSSN,LDXMCJ 1R3 ;LOAD U-SIUE HRITE JUHP LOC. 

3190 
00556 34380 lf368 3191 RTOR RB,R0 & JSR fUUR5DN ;CONVERT U-XFER. COUNT 10 BYTES 
00557 34304 Fff FF 3192 RTOR R0,R4 ;U-COUNT BYTES TO R4 
00558 1D340 f0005 3194 SUBA DB,B,MSK1,R0 & NOP Dtt5 ;SDECR. BYTE COUNT BY 5 ••• 
00559 34301 4F001 3199 RTOR RO,Rl & PSHLU 1 ;AND MOVE IT TO Rl 

3200 LSHFT2 RJ, RI ;MOVE MSB'S INTO POSITION 
0055A 01711 887fF 3200 t ADD AB,LSBZ,Rl,Rl & CLPCNT EVCNTZ 

3201 ; 
0055B fffff lf 4B5 3202 URT012: JSR ULENGTH+l ;LOAD THE LI-SIDE BYTE COUNT 
0055C C2001 FFFFf 3203 RD HSSHA,RDINTR,Rl ; READ INTERRUPTS 
0055D 45051 f0010 3204 TSTRBIT RI, 10 ;CHECK FOR BUSY 
0055E 01024 33D50 3205 ADD AB 1Q1 R2 1R4 & BNZ WRTOll ;BYTE COUNT + START BYTE = Q 
0055f 323f 0 Fff ff 3206 QTOR RO ;SO DOES R0 
00560 00701 FFFFF 3207 ADD AO,LSBZ,RO,Rl ;MOVE MSB'S INTO POSITION AND ••• 
00561 01711 1F4Bl 3208 ADD AB,LSBZ,Rl,Rl & JSR NXTUADDR+1$ ;SAVE END U-ADDR. FOR DNA CHECK 

3212 
00562 4505F F0200 3213 TSTRBIT Rl5, 200 ; ! FORMAT f LAG? 
00563 FFFFf 33567 3215 BOZ HRT013 ;SIF NOT, START THE U-SIDE 
00564 E020B lf5BE 3225 CTL SMC,AUTOLD & JSR PADZRO ;INITIATE PAD ZEROS MODE 
00565 45055 f 0400 3226 TSTRB IT RS, 400 ;U-ACTlVE FLAG? 
00566 E020B 33D68 3227 CTL SMC,AUTOLD & BNZ $+2 ;YES, CONTINUE CHANNEL WRITE 

3228 ; 
00567 E100D FFFFF 3229 ~lRT013: CTL HSSM,XMCJCMD ;INITIATE CHANNEL WRITE 
00568 3535F f 4000 3230 SETRBIT RlS,4000 ;SET LI-INITIATED FLAG 

3231 ; 
00569 35355 f 0C00 3232 ~JRTOI3A: SETRBIT R5,HttC00 ;SET LI-ACTIVE & WRITE OP. fLAGS 
U056A 37350 F0049 3234 RDnSKB R0,49 ;$Set 2-second (ainimum> ••• 
00568 D0Ff0 FFFFF 3235 RDXFR SMC,,RO ;$CDC LI-response ••• 
0056C 35350 F0FB6 3236 SETRBIT R0,Ul!FB6 ;$t1oe-out timer ••• 
0056D fffff lf 4C4 3240 JSR SAVUTin ;AND SAVE IT 

3241 ; 
0056£ 0F322 1f372 3242 ~lRHll4: ADD DZC,B,SEQAR,R2 & JSR UJRPT ;CHECK FOR U-SIDE DUNE 
0056F FFfFF 1f 4E6 3243 JSR UTH1ER ;IT'S NUT, CHECK TlHER ••• 
00570 ff f Ff E057B 3244 JMP WRT015 ;AND JUl'lP 

3245 
3246 U-DONE 

00571 55355 f 4400 3247 RSTRBIT R5, 4400 ;RESET LI-ACTIVE & ADD ONE BYTE 
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Addr Line CDC Cl. s" -- l.Jf~'. I TE DP1l {~ 

00572 37380 FFFff 3249 RD RE GB HIOST, RO ;SRead HAIO status 
00573 45050 f00BO 3254 TSTRBIT RO, 80 ;ANY DATA IN HAIO? 
00574 FfFFF 33578 3255 BOZ \4Rrnt4A ;IF NOT, CUNTIUNUE 
00575 4505E F0400 3256 TSTRBIT Rl4, 400 ;U-COMPLETE? 
00576 FFFFF 33578 3257 BOZ URT014A ;IF NOT, CONTINUE 

3258 
00577 3535f F0002 3259 SETRBIT Rl5, 2 ;SET TRUNCATION FLAG 
00578 E4402 FFFfF 3261 IJRT014A: CTL HIO, HDRVGTR ;SCLEAR THE U-BUS 

3262 JSR.P CHKUDMA ;$CHECK THE U-SIDE DNA 
00579 E0403 1F53B 3262 t SETPGE CHKUDl1A_SHRJrnB & JSRP CHKUDf1A 
0057A Fffff E05Af 3263 JtlP WRT035 

3274 ; 
3275 URHH5: EQU $ 

00578 4505f f4000 3280 TSTRBIT Rl5,4000 ; U- Hll TI ATED? 
3281 CJSR.P NALUZ,UBOOK ;YES, DU U-SIDE BOOKKEEPING 

0057C E0401 13939 3281 t SETPGE UBOOK_SHR_HttB & CJSRP NALUZ, UBOOK 
0057D 45055 f2000 3282 ~IRT016: TSTRBIT R5, 2000 ;SM-WRITE ACTIVE? 
0057E FFFFF 33DA8 3283 BrlZ \~RT032 ;IF YES, CHECK FOR DUNE 
0057f FfFff £0580 3288 Jt-IP WRT025 ;MAYBE HRITE FIRST 

3344 
3345 

00580 4505E f0001 3346 ~JRT025: TSTRBIT R14, 1 ;WRITE NEXT RECORD fLA6? 
00581 fFFFF 33093 3347 BUZ URT030 i [f SEr, lNITlAi"E URirE 
00582 45055 f 0020 3352 URT026: TSTRBIT RS, 20 ;SM-COUPLET£? 

3353 CJSR.P ALUZ,Sl1BOOK20 ;NU, CHECK FUR POSSIBLE URITE 
00583 E0403 132AC 3353 + SETPGE Sf'IBOOK20_SHRjlttB & CJSRP ALUZ, St-!BOOK20 

3354 
00584 4505E f 8000 3355 TSTRBIT Rl4,8000 ;CHAN. PARITY ERROR? 
00585 FFFf F 33C80 3356 BNZ READ22 ;IF YES, URITE IS COMPLETE 
00586 45055 f 040~ 3357 ~JRT027: TSTRBIT RS, 400 ;CHECK U-ACTJVE 
00587 FFf FF 33D6E 3358 BUZ URT014 ;If YES, CHECK FUR DONE 
00588 45055 f 0200 3359 TSTRBIT R5,200 ;RESTART U-SJDE FLAG? 
00589 60355 3358C 3360 XOR AO,B,R5,R5 ~ BOZ $+3 ;NO, JUMP; YES, RESET IT AND ••• 
0058A 5535E F0001 3361 RSTRBIT R14, 1 ;RESET THE WRITE NEXT FLAG 
00588 333F6 £1BlE 3362 OR ZB,B,,R6 & JMP URT035A+2 ;RESTART THE U-SIDE 
0058C 45055 f2100 3363 TSTRBIT RS, 2100 ;Stt-ACTIVE? 
00580 FFFFf 33070 3364 BNZ URT016 ;IF YES, CHECK FOR IRPT. 
0058E Ff Ff f £0593 3365 JMP URT030 ;ELSE, START DISK WRITE 

3366 
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Addr Line CDC Clas II - l·JP I TE DP\T{) 

3367 CHANNEL DATA uns SLOH. UE MUST m:::r p Dr\lf~ D l.f:)K f~:EV .. 
3368 ; 

005BF FFFFF lf52D 3369 WRT02B: JSR HSWAITRl 
00590 55355 f0010 3370 RSTRBIT RS,10 
00591 5535£ F4000 3371 RSTRBIT Rl4,4000 
00592 FFFFF E056E 3372 JHP HRT014 

;WAIT TO CONTINUE 
;RESET SM-WRITE INITIATED 
;RESET READ/WRITE STARTED 
;CHECK U-DUNE 
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Aadr Line CDC CJ. S. - ltJF:'. I TE l)(.-Yf P1 

3374 
3375 STP1f~'.T Ot~:: CUNTINUE Sf''l-lAJf;:'.1 TE 
3376 j 

00593 45055 f0010 3377 URT030: TSTRBlT R5, 10 ;WRITE INITIATED? 
00594 fffff 33D9E 3378 BrlZ URT030A ;If YES, WRITE NEXT RECORD 
00595 343B3 lf5BA 3384 RTOR Rll,R3 & JSR WRT050 ;LOAU THE HEADER STUFF 
00596 0B3f 0 f Ff f F 3385 INCRB R~ ;INCR. SH-BYTE COUNT 
00597 4505f f0400 3386 TSTRBIT Rl5, 400 ;SM-ERROR FLAG SET? 
00598 9120F 13CCA 3387 URTL HSSN,LDSBCL,R0 & CJSR NALUZ,LDSNADDR ;YES, RELOAD sn-ADDR. 
00599 B1F00 f0031 3388 WRTE HSSM,LDXMCJ & NOP WRTDATA ;LOAD WRITE DATA JUMP 
0059A 37350 f 0008 3389 RDMSKB R0,8 ;URITE DATA 
0059B 3410F f0025 3390 ALDRAM R0,SEN216 ;SAVE SENSE 16, FORMAT 2 
0059C E100D FFFFF 3391 CTL HSSH,XNCJCHD ; START THE URITE 
00590 £1017 Fffff 3392 CTL HSSM,SETBUSY ;SET INTERFACE BUSY STATUS 

3393 i 
0059£ E1005 FFffF 3394 HRT030A: CTL HSSM,URTCONT ;LOAD FLAG TO CONTINUE WRITE 
0059F 5535E f000l 3395 RSTRBIT Rl4 1 1 ;RESET WRITE NEXT FLAG 
005A0 35355 F2010 3396 SETRBIT R5, 2010 ;SET SM-WRITE & INITIATED FLAGS 
005Al 37350 F0593 3397 RDMSKB RO,WRTU30 ;SH-ERROR RETURN LOC. 
005A2 fFFfF lf 4C6 3398 JSR SAVSMRTN ;SAVE IT IN CASE Of ERROR 
005A3 37350 f 04EC 3400 RDHSKB RO,ADVREC ;SSH-URITE DUNE RETURN LUC. 
005A4 fffff lf 4C0 3404 JSR SAVIRPT ;SAVE IT 
~05A5 37350 F61A8 3405 RDHSKB R0,61A8 ;GET sn-lNTERRUPT TlHER ••• 
005A6 ffFFf lf 4C2 3406 JSR SAVSnTJtl ;AND SAVE IT 

3407 
3408 JSR.P SMDOUK ;DU Sn-BOOKKEEPING 

005A7 E0401 1F0D0 3408 t SETPGE Sf1BOOK_SHR_H#B ~ JSRP Sf1BOOK 
3409 ; 

005A8 0f322 If37C 3410 WRT032: ADD DZC,B,SEQAR,R2 & JSR SMlRPT ;CHECK FOR Sn-WRITE DUNE 
005A9 FFFFF 1F4DB 3411 JSR Sl1Til1ER ;IT'S NOT, CHECK TlHER 

3412 
005AA 45055 f 0020 3413 TSTRBIT R5,20 ;SM-COMPLETE FLAG? 
005AB ff FFF 33086 3414 BNZ URT027 ;YES, CHECK FOR U-ACTIVE 
005AC 4505E F0001 3415 TSTRBIT Rl4, 1 ;WRITE NEXT FLAG? 
005AD FFFFF 33582 3416 BOZ URT026 ;IF NOT, CHECK AGAIN 
005AE Ff Ff F E0586 3417 JMP HRH'27 ;ELSE, CHECK FOR LI-ACTIVE 

3425 j 

3426 WRT035: EQU $ 
005AF 4505£ f 0400 3431 TSTRBIT Rl4 1400 ;LI-COMPLETE FLAG? 
00580 fffFF 33086 3433 BNZ URT037 ;$YES, JUMP 

.. ····----····""··-··· .......... _ ..... -... ·-·-··· .. ··--•-"'''-"'"''"'"''"""'""."'""''""-·-···-··--·-·-·-·-·-·-··-----
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Addr Line CDC 0. S. - l·.ff~'. I TE D?~T(...\ 

00581 4505F F4000 3437 
3438 

00582 E0401 13939 3438 t 

00583 4505E F0400 3439 
00584 FFFff 33DB6 3441 
00585 333F6 ElBlC 3442 

3462 
3463 

00586 E417D FfFFf 3469 
00587 45055 F2100 3470 
00588 FFFFF 33580 3472 
00589 FFFFF E05AB 3473 

3492 
3493 

TSTRBIT R15,4000 ;U-IUITIAfED? 
CJSR.P NALUZ,UBOOK ;YES, DU LI-SIDE BOOKKEEPING 
SETPGE UBOOK_SHR_HltB & CJSRP NALUZ, UBOOK 
TSTRBIT Rl4 1400 ;LI-COMPLETE FLAG? 
BUZ HRT037 ; $YES, JU11P 
OR ZB,B,,RG & JMP WRT035A 

; 
~IRT037: EQU $ 

CTL IHO,RSTODID 
TSTRBIT R5, 2100 
BOZ URT02S 
Jf'lP WRT0::J2 

;RESET OUR 
;Srt-ACTJVE? 
;SNO, CHECK FOR POSSIBLE HRlfE 
;$ELSE, CHECK FUR SM-DUNE 

3494 WRT050: JSR.P DRVHDR ;LOAD HEADER INFO. 
0058A E0403 1F569 3494 t 

005BB 373f0 F02CD 3495 
~05BC FFFFF 1F368 3496 
005BD AI3lf AF7fF 3497 

3503 
3504 

SETPGE DRVHDR_SHR_HttB & JSRP DRVHDR 
RDRAMB R0,RECLN1H ;GET THE RECURD LENGTH AND ••. 
JSR FOUR5DN ;CONVERT TO BYTES 
WRTU HSSM,LDSBCM,Rl & RTS ;LOAD THE B NSB'S & RETURN 

0058E 7710A FFFFF 3505 PADZRO: XNOR DZ,FOUTL,ZERO,UBRl 
XNOR DZ,FOUTL,ZERO,UBR2 
XNOR DZ,FOUTL,ZERO,UBR3 
CTL HIO,HDRVGTS & RTS 

035BF 77108 Fffff 3506 
005C0 7710C FFFFF 3507 
005Cl E4401 Af7FF 3508 

3509 
3510 
3511 
3512 
3513 

005C2 373F0 F02CD 3514 
005C3 FFFFF 1F368 3515 
005C4 3490F F00AC 3516 
005C5 3410F AFOAO 3517 

3518 
351 '3 

; THIS ROUTINE PRESETS THE STARTING RECORD BYTE REFERENCE ADDRESS TO A 
;ttINIMUH NUMBER. THIS NUMBER IS USED TO DETERMINE WHEN ONE RECORD or DATA 
;HAS BEEN LOADED INTO THE HDB AND A DISK WRITE CAN BEGIN. 
; 
RBAHIN: RDRAMB R0,RECLNTH 

JSR FOUR5DN 
ALDRAMU R0,RBAU 
ALDREG R0,RAME & RTS RBAL 

;RECORD LENGTH ••• 
; TIMES 4. 5 = .. I 
;STARTING RECORD ••• 
;BYTE ADDRESS; RETURN 

3523 TITLE CHALLEN1:jER 0. ~3. -· fJl"l--ERROf~: P1::::CJCES~> J 1\1('.:i 

'"'""'""'"'""'""'"'"'"" .. , .. ___ . __ .... _____ .. '"'"'"'""" '""'"' """""'"""~--
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Addr 

3526 
005C6 45053 F0103 3527 
005C7 433f0 335CA 3528 
005C8 E10U0 fffff 3529 
005C9 433F4 E03D8 3530 

3531 
005CA 373f2 F0018 3532 
005CB 45055 F2l00 3533 
005CC f Ff f F 33DC£ 3534 
005CO El000 E03D5 3535 
005CE fffff 1F535 3536 
005CF Cl053 FFffF 3537 
005D0 Cl053 fFFff 3538 
00501 E10~0 335E2 3539 

3540 
00502 45055 F2000 3541 
00503 FFFFF 13021 3542 

3543 
00504 45053 f 0080 3544 
00505 E1000 330FE 3545 

3546 
00506 45053 f0001 3547 
00507 FfFff 33E06 3548 

3549 
005DB 45053 f0060 3550 

3551 
00509 E0400 33EBA 3551 + 

3552 
005DA 45053 f0010 3553 
00508 ff FFF 33£32 3554 

3555 
005DC 45053 f 0002 3556 
005DD 433f 1 33E3E 3557 

3558 
005DE 45053 F000B 3559 
005DF FFFFF 33£1B 3560 

3561 
005£0 45053 F0004 3562 
005El FFffF 33E27 3563 

3564 
3565 
3566 

005£2 FFFFF lf535 3567 
005E3 C1043 FFFFf 3568 
005£4 Cl043 FFFFF 3569 
005E5 45053 F0010 3570 
005E6 60333 335f 4 3571 
005E7 45055 F0800 3572 
005£8 fFfFF 335f 4 3573 
005E9 373Fl f00BA 3574 
005EA 45051 F0004 3575 
005EB FFffF 33Df 0 3S76 
005EC 45053 f000B 3577 
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SMERR00: TSTRBIT R3,I03 

; 

RESETR RO & BOZ SNERR01 
CTL HSStl,DifRST 
RESETR R4 & JNP IRPT16A 

SMERR01: RDRAMB R2,SEN415 
TSTRBIT RS, 2100 
BNZ $+2 
CTL HSSf1, DIFRST & JriP IRPT16+1 
JSR CHKBUSY 
RD HSSM,RSDIFST,R3 
RD HSSM,RSOIFST,R3 
CTL HSSM,DIFRST & BOZ SHERR02 

TSTRBIT R5, 2000 
CJSR NALUZ,WAITCON 

TSTRBIT R3, 80 
CTL HSSM,DIFRST & BNZ SMERR05 

TSTRBIT R3, 1 
Bra 511ERR06 

;DIF PARITY OR f lfO ERROR? 
;If NUT, CONTINUE 
;DISK INTERFACE RESET 
;SET UP SENSE BYTES 

;GET THE RETRY COUNT 
;SM-ACTIVE? 
;IF YES, CONTINUE 
;ELSE, RESET PHONY IRPT & RETURN 
; Checl~ HSSM busy 

;Read Interface Status 
;If none, check drive error 

;Write operation? 
;Yes, Wait-to-continue 

;NO DRIVE CLOCKS? 
; IF YES, JUMP 

;SYNC. ERROR? 
; lf YES, JUnP 

TSTRBIT R3,60 ;ECC ERROR? 

; 

BNZ.P SNERR30 ;IF YES, PROCESS IT 
SETPGE SNERR30_SHR_HttB & BNZP Sr1ERR3~ 

TSTRBIT R3, 10 
BNZ Sr1ERR12 

TSTRBIT R3, 2 
RESETR Rl & BHZ SHERR14 

TSTRBIT R3, 8 
BUZ SHERRlO 

TSTRBIT R3, 4 
BNZ Sl1ERR11 

No error status. Check 

;NO RECORD FOUND? 
;If YES, JUMP 

;DEFECTIVE TRACK? 
; ff YES, JUf1P 

;HEAD MIS-COMPARE? 
; If YES, JUMP 

;CYLINDER HIS-COMPARE? 
; If YES, JUf1P 

SHERR02: JSR CHKBUSY ;CHECK FOR BUSY 
RD HSSl1,RDORSTl,R3 
RD HSSM,RDDRST1,R3 
TSTRBIT R3,HRITPROT 
XOR AQ 1 B,R3,R3 & BOZ SMERR03 
TSTRBIT RS, 800 
BOZ SMERR03 
RDRAMB Rl,ILDFLG 
TSTRBIT RI, 4 
BNZ Sr1ERR02A 
TSTRBIT R3,fAULT 

;READ DRIVE STATUS ••• 
; TWJCE 
;WRHE PROTECT? 
;IF NOT, JUMP; RESET WRITE PROT. 
;WRITE OPERATION? 
; If NOT, JUMP 
;GET ILD fLA6S 
; ILD RUNNING? 
;YES, JUr1P 
;DRlVE fAULT ALSO? 
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Addr 

005ED FFFFF 33Df 4 3578 
005EE 3413F F000E 3579 
005EF FFFFf BF112 3580 

3581 
005FO OF322 El2A5 3582 
005Fl 373F2 F0018 3583 
005F2 Cl043 FFFff 3584 
005F3 Cl043 fFFFF 3585 

3586 
005F4 4505F F0001 3587 
005F5 ElOOO 13021 3588 

3589 
005F6 2Dl42 F0005 3590 
005F7 433F0 34E6A 3591 
005F8 65053 F00A3 3592 

3593 
005F9 £0400 33683 3593 + 

3594 
3595 
35% 

005FA £1016 395fC 3597 
005fB 34335 EOB12 3598 
00SFC fffFf lf lBB 3599 

3600 

; 

fri Aug 17 07:38:22 1990 

BflZ Sl1ERR03 
ALDRAM R3,SEN114 
JPOP RDONLYA 

Page 65 

; YES, PROCESS IT 
;SAVE DRIVE STATUS FOR SENSE 
;READ ONLY ERROR 

SMERR02A: CALL R2 1 WRTPROT 
RDRAHB R2,SEfl415 
RD HSSM 1RDDRST1,R3 
RD HSSH,RDDRST1 1R3 

;PROCESS ILD WRITE PROTECT 
;RESTORE THE RETRY COUNT 
;READ DRIVE STATUS 

; 
SMERR03: TSTRBIT R15 11 ;HEADER READ? 

CTL HSSH,DIFRST & CJSR NALUZ,HAITCON ;IF YES, WAIT TO CONTINUE 

SUBB Dll,fUUTL,MSK1 1 R2 & NOP D~5 ;S RETRIES? 
RESETR R0 L CJMP NAGB,SMERR18 ; lF YES, PERMANENT ERROR 
TSTRHSK R3,SELECT+UNCYL+READY+SKEND ;NORMAL DRIVE STATUS? 
BUZ.P SMERR25tl ;IF YES, NOTHING WRUNG, RETRY 
SHPGE SN£RR25+1JiHR_HttB & BUZP SN£RR25+1 

Drive status error 

CTL HSSH,RSTAG3 & CJMP NOLOG,S+2 
RTOR R3 1R5 & JHP SEL3lt2 
JSR SEEK30 

;Normal Jogging, Jump 
;OtherYise, Equip. Chee~ 

;ATTEMPT TU CORRECT ERROR 

3601 IF THE ERROR WAS CORRECTED THE PROGRAM WJLL RETURN CRTS) HERE. 
3602 

005FD Ff Ff f E0682 3603 JMP St!ERR25 ; TRY AGAIN 
3604 
3605 ; NO Df:::I VE CLOCKf3. THERE IS NOTHING WE CAN DO BUT SET UP SENSE BYTES AND 
3606 ;SEND AN EQUIPMENT CHECK. 
3607 ; 

005fE 4505£ F0020 3608 SMERR05: 
005fF fFFFF B3E00 3609 
00600 37351 f0004 3610 
00601 34llf F0010 3611 
00602 45055 F2000 3612 

3613 
00603 E0401 332f A 3613 f 

00604 3411F F000C 3614 
00605 FfFfF E0AFA 3615 

3&16 

TSTRBIT Rl4, 20 
CJPOP NALUZ 1$tl 
RDMSKB Rl,4 
AL DRAM R 11SErH21 
TSTRBIT RS, 2000 
BOZ.P SEL23 
SETPGE SEL23_SHR_H#B & BUZP SEL23 
ALDRAM Rl 1SEH112 
JMP SEL23 

3617 f.>YNC n EF:'.l~::oF:: 

3&18 ; 

;SPECIAL FLAG SET? 
;IF YES, POP THE STACK 
;SENSE: PLO FAILURE FOR ••• 
;SENSE 21, FORMAT 1 
;SM-WRITE ACTIVE? 
; If NOT I JUf1P 

;SENSE 121 FORMAT 1 = PLO UNSAFE 
;SEND EQUIP. CHECK 

00606 37350 f0045 3619 SMERR06: RDNSKB R0,45 ;SENSE 7 = COUNT NU SYNC. 
00607 4505F F0020 3620 TSTRBIT Rl5 120 ;NO ECC CORRECTION FLAG? 

3621 CJSR.P NALUZ,SMERR6A ;YES, CHECK FURTHER 
00608 £0403 13F2E 3&21 t SETPGE Sr1ERR6A_sHR_HttB & CJSRP UALUZ 1 Sf1ERR6A 
00609 333F2 3960C 3622 OR ZB,B,,R2 & CJMP NOLOG 1S+3 ;If Normal logging, jump 

3623 BOZ.P SMERR25 ;If no retries, retry once 
0060A £0400 33682 3623 + SETPGE SMERR25_SHR_HttB & BOZP SNERR25 
0060B FFFFF E060E 3624 JNP SHERR06A ;Otherwise, error 
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Addr 

U060C 20142 F0005 3625 
3t.26 

~U60D E0400 34682 3626 + 
3627 

0~60E 4505F F0001 3628 
0060F FFFFf 33612 3629 
00610 El004 fffff 3630 
00611 E0082 AF7Ff 3631 

3632 
00612 433Fl fffff 3633 
00613 37353 F0009 3634 
00614 35351 F0080 3635 
00615 37352 F0008 3636 
00616 37359 F000B 3637 
00617 3412F F0000 3638 
00618 3410F F0007 3639 
00619 3411F 8F001 3640 
0061A £4402 E0D40 3641 

3642 
3643 
3644 

0061B 4505F F0001 3645 
0061C E0082 3387C 3646 

3647 
0061D 20142 F000A 3648 
0061E E1016 34E73 3649 

3650 
0061F FFFFF 39£73 3651 
00620 373FC f0014 3652 
00621 4505E F0200 3653 
00622 FFFFF 33624 3654 
00623 373f C f00B0 3655 
00624 FFFFF 1F51E 3656 
00625 373FC f0014 3657 
00626 ff f Ff E0682 3658 

3659 
3660 
3661 

00627 4505F F0001 3662 
00628 E0082 33B7C 3663 
00629 20142 F0002 3664 
0062A 333f2 34E70 3665 

3666 
00628 E0400 33683 3666 + 

3667 
0062C f fFFF 39£70 3668 
00620 5535E f0200 3669 
0062£ Of 10f F0302 3670 
0062F E1016 lf 186 3671 
00630 3710f F0302 3672 
00631 fffff E0682 3673 

3674 
3675 
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SUBB DB,FOUTL,NSKI,R2 & NOP Dl5 ;5 RETRlES? 
CJMP.P A6B,SMERR25 ;JF NUT, TRY A6AlN 
SETPGE SMERR25_SHRJUB & CJMPP AIJB, Sf1ERR25 

; 
SMERR06A: TSTRBIT R15,1 

BOZ S11ERR07 
;HEADER READ FLAG? 
;If NUT, EQUIP. CHECK 

CTL HSSM,MSEQRST 
CTL SMC,HSSHRST & RfS 

; 

;RESET THE DISK BOARDS TU ••• 
;FORCE A TIME-OUT 

SMERR07: RESETR Rl 
RDf1SKB R3 I 9 
SETRBIT Rl, 80 
RDMSKB R2,8 

;RESET SENSE BYTE l 
;RECOVERY ACTION = 9 
;ADD PERM. ERROR TU SENS£ l 
;SENSE 0 = DATA CHECK 
;STATUS ACTION = B SMERR08: RDNSKB R9,HIB 

ALDRAH R2,SEN00 
ALDRAtt R0, S£N07 

;SAVE SENSE 0 
;SAVE SENSE 7 

i 

ALDREG Rl,RAHE & POP SENOl 
CTL HlO,HDRVGTR & JMP END10A 

HEAD l"1 I S-CCJMF'{-H;;:E 

;SAVE SENSE 1 
;SEND UNIT CHECK 

SHERRlO: TSTRBIT Rl5,1 ;HEADER READ FLAG? 

; 

CTL SMC,HSSNRST & BNZ SMIRPT ;IF YES, DISREGARD ERROR 

SUBB DB,fOUTL,MSK1,R2 & NOP 0~10 ;10 RETRIES? 
CTL HSSM,RSTAG3 & CJMP NAGB,SMERR21 ;If YES, PERMANENT ERROR 

CJflP LOG,SMERR21 
RDRAnB Rl2,SEN411 
TSTRBIT Rl4,20~ 
BOZ $+2 
RDRAMB Rl2,ALTH£AD 
JSR ADVHEADt2$ 
RDRAMB Rl2,SEN411 
JHP Sr1ERR25 

CYLINDER MIS-COMPARE 

;lf Forced logging, error 
;GET CURRENT HEAD 
;ALT. TRACK FLAG? 
; {f Nor, JUMP 
;GET ALTERNATE HEAD . 
;SET UEAD AGAIN 
;R£STUR£ CURRENT HEAD 
;RETRY 

SflERRll: TSTRBIT Rl5, 1 ;HEADER READ FLAG? 
CTL SMC,HSSMRST & BNZ SMIRPT ;IF YES, DISREGARD THE ERROR 
SUBB DB,fOUTL,NSK1,R2 & NOP Dtt2 ;2 RETRIES? 
OR ZB,B,,R2 & CJNP NAGB,SNERR20 ;If YES, PERMANENT ERROR 
BOZ.P SMERR25+1 ;NO RETRIES, IMMEDIATE RETRY 
SETPGE Sf1ERR25+ l _SHR_HttB & BOZP Sr1ERR25+ 1 

CJMP LOG,SMERR20 ;If forced logging, error 
RSTRBIT Rl4 1200 ;RESET ALT. TRACK FLAG 
ADD DZC,fOUTL,ZERO,RAHE & NOP SEEKONL;Set the Seek Only flag 
CTL HSSM,RSTAG3 & JSR SEEK22 ;RE-ZERO & RE-SEEK THE DRIVE 

SMERRllA: R£SETRAM SEEKONL ;Clear Seek Only flag 
JUP Sf1ERR25 ; TRY READ/WRITE AGAIN 
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Addr 

3676 j 

00632 333F2 39636 3677 SMERR12: OR ZB,B,,R2 L CJMP NOLOG,SHERR12A ;If Normal logging, jump 
3678 BOZ.P SMERR25 ;lf no retries, retry once 

00633 E0400 33682 3678 + SETPGE SMERR25_5HR_HttB & BOZP S!'1ERR25 
00634 37351 F0008 3679 ROMSKB Rl,8 ;Sense 1 = No Record found 
00635 Ff f FF E0639 3680 JMP SHERR12B 
00636 20142 f0005 3681 SMERR12A: SUBB DB,FOUTL,NSK1,R2 & NOP 015 ;5 RETRIES? 

3682 CJMP.P A6B,SHERR25 ;If NUT, TRY AGAIN 
00637 E0400 34682 3682 t SETPGE SMERR25_5HRJUB & CJMPP AGB, SMERR25 
00638 37351 F00B8 3683 RDMSKB Rl,88 ;SENSE 1: NU REC. FOUND/PERM. ERROR 
00639 37353 F000A 3684 snERR12B: RDHSKB R3,D~l0 ;RECOVERY ACTION = 10 
0063A 37350 F0045 3685 RDMSKB R0,45 ;SENSE 7 = SYNC. ERROR 
00638 4505F F0001 3686 TSTRBIT RlS, 1 ;HEADER READ? 
0063C f Fff f 33E0E 3687 DNZ SMERR06A ;YES, JUMP 
00630 433F2 ED616 3688 RESETR R2 & JMP SMERR08 ;SEND UNIT CHECK; RESET SENSE 0 
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Addr Line CH?-\L..LEl\!13EF:: () .. s. - Sl""l·-·Ef~:r;::oF:: Pf~'.UCE~:)f.3 I (\113 

3590 
3691 
3692 

0063E E00B2 ff ff f 3693 
0063f 37160 C07Ff 3694 
00640 4505f f0001 3695 
00641 El014 33E47 36% 
00642 Blf00 f003B 3697 
00643 37350 F0641 3698 
00644 E100D lf 4CO 3699 
00645 Ff f Ff 1F37C 3700 
00646 f fff f 98645 3701 

3702 
00647 3710f fB0A6 3703 
00648 FFFFF 5F649 3704 

3705 
00649 E0402 1F579 3705 + 

3706 
0064A 373f 1 f02D3 3707 
0064B 373f 3 f 0204 3708 
0064C El016 fffff 3709 

3710 
00640 29110 C0001 3711 
0064E 29130 35E75 3712 
0064f Fffff 35675 3713 

3714 
00650 4505E f 0200 3715 
00651 Cl081 33656 3716 
00652 Cl081 fffff 3717 
00653 45051 F000l 3718 
00654 ff ff f 33895 3719 
00655 fFFFF E067E 3720 

3721 
00656 3535E f0200 3722 
00657 3410f f00Af 3723 
00658 Cl0B0 98658 3724 
00659 45050 F001f 3725 
0065A 321ff fOOBO 3726 

3727 
0065B E0403 lf35B 3727 + 

3728 
0065C E0403 33862 3728 + 

3729 
0065D 4505f F0001 3730 
0065E fFFFf 33662 3731 
0065f 37750 FB000 3732 
0~660 4100£ FFFFF 3733 
00661 603EE 33B95 3734 
00662 0Fl0F F0302 3735 
00663 fFFFf 1F12A 3736 

3737 

DEFECTIVE TRACK DETECTED 
; 
SMERR14: CTL SAC,HSSMRST ;RESET HSSM INTERRUPTS 

;LOAD A TlMER JUST IN CASE 
;HEADER RtAD? 

; 

MOVE SNCST,ZERO & LDCT Htt7Ff 
TSTRBIT Rl5, 1 
CfL HSSM,RSTSIRPT • BHZ SMERR15 
HRTE HSSM,LDXMCJ & NOP MUVHDR 
RDMSKB R0,SMERR15 
CTL HSSH,XttCJCND & JSR SAVIRPT 
JSR SIHRPT 
CJPCNT EVCNTZ 1$-l 

;YES, GET THE ALTERNATE TRACK 
;MOVE THE HEADER ••• 

;10 THE FILE REGISTERS 
;CHECK FUR ttUVE CUttPLETE 
;IT'S NUT, CHECK AGAIN 

SMERR15: RESETRAM PARCNT ;RESET xnc PARITY RETRY COUNT 

; 

LDAR $+1 ;PARITY ERROR RETRY LOC. 
JSR.P READCYL ;READ THE ALTERNATE CYL. 
SETPGE READCYL_SHRJHFB & JSRP READCYL 

RDRAMB Rl,MAXCYLA 
RDRAMB R3,MAXCYLD 
CTL HSSM,RSTAG3 

;GET MAX. USABLE CYLINDER 
;GET MAX. DRIVE CYLINDER 
;CLEAR TAG 3 

SUBB AB,FOUTL1Rl 1R0 & LDCT 1 ;ALT. CYLINDER > MAX. USABLE? 
SUBB AB,fOUTL,R3,R0 & CJMP NALB,SMERR22 ;HO, ERROR; If ALT. CYL ••• 
CJMP ALB,SNERR22 ;GREATER THAN DRIVE MAX., ERROR 

TSTRBIT Rl4,200 
RD HSSR,RDDRFLG,Rl & BOZ SMERR17 
RD HSSN,RDDRFLG,Rl 
TSTRBIT lH, l 

BNZ IRPHHA 
J11P St1ERR23 

;ALT. TRACK FLAG ALREADY SET? 
;NO, SET IT; READ DRIVE FLAGS 

;DEFECTIVE ALTERNATE? 
i YES, RETURN N0t4 
;ELSE, IHPROPfR ALT. TRACK POINTER 

SnERR17: SETRBIT Rl4,20U ;SET ALT. TRACK fLA6 
ALDRAH RO,ALTCYL ;SAVE ALT. CYL. FOR SEEK 
RD HSSM,RDDRHD,R0 & CJPCNT EVCNlZ,S ;GET THE ALTERNATE HEAD AND ••• 
TSTRBIT R0, lF ; ISOLArE IT 1ri Q 

QLDRAM ALTHEAD ;SAVE IT fOR SEEK 
JSR.P XMCfPAR ;CHECK FOR PARITY ERROR 
SETPGE XNCTPAR_SHRJHtB & JSRP XrlCTPA~ 

BNZ.P HSSttPAR ;lf ANY, PROCESS IT 
S£TP6E HSSnPAR_SHR_HttB & BrHP HSSMPAR 

TSTRBIT Rl5, 1 
BOZ $+4 
OR DZ,LSBZ,MSK2,R0 & NOP H#8000 

;HEADER READ? 
; NO, JUl1P 

AHO AB,O,R0,Rl4 ;FIND ALTERNATE TRACK FLAG? 
XOR A9,B,R14 1Rl4 & BNZ IRPT01A ;YES, RESET IT & RETURN 
ADD DZC,FOUTL,ZERO,RAME & NOP SEEKONL;Set the Seek Only flag and ••• 
JSR SEEK02 ;SEEK TO ALTERNATE TRACK 
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Addr 

00664 373FB F0011 3738 
00665 017BB 4f002 3739 

3740 
00666 017BB 8B7ff 3740 + 
00667 353FB F0012 3741 
00668 3710f f0302 3742 
00669 FFFFF E0684 3743 

3744 
3745 
3746 
3747 

0066A 37350 f0080 3747 + 
0066B 3410f F0001 3747 + 
0066C 34335 fFFFF 3748 
0066D 45053 F0008 3749 

3750 
0066E E0401 33B10 3750 + 
0066F FFFFF EOB12 3751 

3752 
3753 
3754 

00670 E4402 lflEB 3755 
U0671 37350 f0016 3756 
00672 fFFff E0B1D 3757 

3758 
3759 
3760 

00673 37350 F0017 3761 
00674 FFFFF EOBlD 3762 

3763 
3764 
3765 
3766 

00675 E0400 39679 3766 + 
00676 333F2 Fffff 3767 

3768 
00677 E0400 33682 3768 + 
00678 433Fl E067C 3769 
00679 2Dl42 FOOOA 3770 

3771 
0067A E0400 34682 3771 + 
00673 37351 F0080 3772 
0067C 4505f F0001 3773 

3774 
0067D E0400 33895 3774 + 

3775 
0067E 37350 f000B 3776 
0067f 37352 F0002 3777 
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RDRA~B Rll,SEN408 ;GET CYLINDER ~SB'S Ano .•. 
ADD AB,LSBZ,Rll,Rll 'PSHLD 2 ;NUVE THEM ••• 
LSHFT2 Rll,Rll ;INTO POSITION 
ADD AB,LSBZ,Rll,Rll & CLPCNT EVCNTZ 
OR DB,B,RANE,Rll & NOP SEN409 ;MERGE THE LSB'S 
RESETRAH SEEKONL ;Clear Seek Only flag 
JnP SMERR25t2 ;READ/WRITE THE ALT. TRACK 

DISK ERROR HRS OCCURRED 5 TiffES, IT MUST BE PERMRHEHT. 
; 
SHERR18: SETMBIT 80,SENOl 

RDHSKB R0,80 
ALDRAM R0,SEN01 
RTOR R3,R5 
TSTRBIT R3,FAULT 
BNZ.P SEL31 

;Sense 1 = Pernament Error 

;DRIVE STATUS TO R5 
;DRIVE STATUS = FAULT? 
;YES, SET DEVICE CHECK 

SETPGE SEL3l_SHR_HttB & BrHP S£L31 
JMP SEL31+2 ;ELSE, CHECK OTHER ERRORS 

PERMANENT CYLINDER MlS-CUMPARE 
; 
SHERR20: CTL HIO,HDRVGTR & JSR SKERL06 

RUflSKB R0 1 16 
;LOS A SEEK ERROR 
;SET SENSE 7 = fURnAT I, nsa. 6 
;SEND EQUIP. CHECK/SEEK ERROR JMP S£L32A 

PERMANENT HEAD MIS-COMPARE 
; 
SnERR21: RDMSKB R0,I7 

JMP SEL32A 
;SET SENSE 7 = FORMAT 1, MSG. 7 
;SE~D EQUIP. CHECK/SEEK ERROR 

RLTERHRTE CYLINDER HRS HOT UITHlll R VRLID RRll6E 
; 
SMERR22: CJMP.P NOLOG,S+4 ;If Normal logging, jump 

SETPGE $+4_SHRjrnB t CJMPP NOLOG, $+4 
OR ZB,B,,R2 
BOZ.P SMERR25 ;If no retries, retry once 
SETPGE SMERR25_SHR_HttB & BUZP SMERR25 
RESETR Rl & JNP SMERR22A ;Othervise, error 
SUBB DB,FOUTL,MSK1,R2 & NOP Dttl0 ;IS RETRY COUNT< 10? 
CJMP.P AGB,SNERR25 ;IF YES, TRY AGAIN 
SETPGE SNERR25_SHR_HttB & CJMPP AGB,SMERR25 
RDHSKB Rl,80 ;SENSE 1 = PERH. ERROR 

SHERR22A: TSTRBIT Rl5,l ;HEADER READ fLAG? 
BHZ.P IRPTOlA ;IF YES, DISREGARD ERROR 
SETPGE IRPT01A_SHRJi#B & BNZP IRPTOlA 

; 
SMERR23: RDMSKB R0,HttB 

RDr1SKB R2,2 
;SENSE 7: INPROPER ALT. POlNTER 
;SENSE 0 = TRACK CONDITION CHECK 
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Addr 

U0&80 37353 f 0003 3778 
00681 Fffff E0616 3779 

Fri Aug 17 07:38:22 1990 

RDMSKB R3 13 
J!'iP SMERR08 

Page 70 

;RECOVERY ACTION = 3 
;SEND UNIT CHECK 
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Addr 

3781 
3782 
3783 

00682 373f2 F0018 3784 
00683 OC12f f0018 3785 
00684 55355 F2110 3786 
00685 3535f f0400 3787 
00686 37lf£ BFOAB 3788 
00687 371f9 f00A8 3789 
00688 £1014 Fffff 3790 
00689 E00B2 6f7ff 3791 

3792 
3793 
3n4 

0068A 2D142 f0002 3795 
00688 fffff 34E91 3796 
Z068C 450Sf f 0020 3797 
0068D f Ff FF 33E96 3798 
0068£ 45053 F0020 3799 

3800 
~068f £0400 33£82 3800 t 

00690 FFFFF E0800 3801 
3802 

00691 37350 f0043 3803 
00692 45053 F0020 3804 

3805 
00693 E0400 33612 3805 + 
00694 55350 f 0~02 3806 
00695 ff Ff F E060E 3807 

3808 
00696 45053 f0020 3809 

3810 
00697 E0401 33000 3810 t 

00698 37350 F0051 3811 
00699 fffff 39E9C 3812 
0069A 333f2 fffff 3813 

3814 
00698 £0400 33682 3814 + 

3815 
0069C 3535f F8000 3816 
00690 3410f f0007 3817 
0069E 3535E f0400 3818 
0069F 55355 F0100 3819 
006A0 fffff E0475 3820 

00800 
3822 
3823 
3825 
3826 
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ATTEMPT TO RETRY ON ERROR 

SMERR25: RDRAMB R2,SEN415 ;GET THE RETRY COUNT ••• 
ADD AZC,FUUTL,R2,RAME & NOP SEN415 ;AND INCR. IT 
RSTRBIT R5,2110 ;RESET ACTlVE/JNITIATE FLAGS 
SETR8IT Rl5,400 ;SET SM-RETRY FLAG 
MOVE RAME,IREG & POP SMRTN ;GET THE ERROR ••• 
NOVE RAME,IREGH & NOP SNRTNA ;RETURN LOCATION 
CTL HSSM,RSTSIRPT ;RESET Stt-DONE INTERRUPT AND ••• 
CTL SMC,HSSRRST & JIR ;RETRY UH ERROR 

; 
TITLE DI SK ECC ERF:'.m;:: Pf~'.UCESS I N13 
; 
SHERR30: SUBB DB,fOUTL,MSK1,R2 & NOP D#2 ;RETRY COUNT < 2? 

CJNP NAG8,SHERR31S ;NO, PERMANENT ERROR 
TSTRBIT RIS,20 ;NO ECC CORRECTION FLAG? 
8HZ SHERR32S ;YES, JUMP 
TSTRBIT R3,20 ;HEADER ECC ERROR? 
BNZ.P SNERR25 ;YES, RETRY 
S£TPGE St-lERR25_SHR_HttB & BNZP St-1ERR25 
JnP ECCUR00 ;ELSE, ATTEMPT ECC CORRECTION 

; 
SnERR31: RDHSKB R0,43 ;SENSE 7 = DATA £CC UNCORRECTABLE 

TSTRBIT R3,20 ;HEADER £CC ERROR? 
BOZ.P SMERR07 ;If NOT, PERMANENT DATA ERROR 
SETPGE Sr1ERR07 _SHRjittB & BOZP SnERR07 
RSTRBIT R0,2 ;SENSE 7 = COUNT ECC UNCURRECTABl.E 
Jf1P Sr1ERR06A 

; 
SMERR32: TSTRBIT R3 120 ;HEADER £CC ERROR? 

80Z.P ECCOR00 ;NU, ATTEMPT DATA CORRECTION 
SETPGE ECCOR0U_SHRjtttB & BUZP ECCOR00 
RDNSKB R0,51 ;SENSE 7 = COUNT ECC CORRECTABLE 
CJMP LOG,SMERR33 ;If forced Jogging, error 

SMERR32A: OR ZB,B11 R2 ;RETRY COUNT = U? 
BOZ.P SMERR25 ;YES, ONE R£TRY 
SETPGE Sf1ERR25_SliR_HttB & BOZP Sr1ERR25 

; 
SMERR33: SETRBIT RlS,8000 

ALDRAH R0 1SEU07 
SETRBIT Rl4 1400 
RSTRBIT RS, 100 
JtlP READ21+1 

; 
ORG Htt800 

ATTEMPT ECC CORRECTION 

;SET ECC CORRECTABLE fLAG 
;SAVE SENSE 7 FOR LATER 
;SET U-COMPL£TE FLAG 
;RESET Sn-ACTIVE FLAG 
;CHECK fOR U-DONE 
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Addr 

3827 ; 
00800 ClOEO FFFFF 3828 ECCOR00: RD HSSM,RDECSTA,RU 
00801 Cl0EO FFfFF 3829 
00802 45050 F0001 3830 

3831 
00803 E0400 33682 3831 + 
00804 77301 fFfFf 3832 
00B05 55355 F0010 3833 
00806 82400 f 0006 3834 
00807 El010 Fff FF 3835 
00808 3705f f0016 3836 
00809 DOFF2 C0002 3837 
0080A 35352 f 0f E9 3838 
008UB 37354 F0001 3839 

3840 
0080C c1gE0 FfFFF 3841 
0080D ClOEO SFOOD 3842 
0080E 45050 F0006 3843 
0080f OB3Fl 33818 3844 
00810 El00F 98010 3845 
00811 29121 C0002 3846 
00812 C10E0 74813 3847 

3848 
3849 
3850 

00813 37352 F009C 3851 
00814 FFFFF 1F099 3852 
00815 373F0 F0018 3853 
00816 E1011 130BF 3854 
00817 37350 f0043 3855 
00818 4505F f0020 3856 

3857 
00819 E0400 33E9C 3857 t 

0081A FfffF £0682 3858 
3859 

0081B 45050 f0002 3860 
0081C 34323 33813 3861 

3862 
00810 01711 FfFfF 3863 
0081E 337f l fffff 3854 
0081F 05341 f0005 3865 
00820 29021 ffFFF 3866 
00821 fffff 31025 3867 
00822 20144 f0008 3868 
00823 01332 35013 3869 
~0824 0B3f 4 E0820 3870 

3871 
00825 349SF f00A5 3872 
00826 3415F f002A 3873 
00827 2E140 f0023 3874 
00828 37160 3587F 3875 

3876 
00829 373f2 F02CD 3877 

RD llSSH,RDECSTA,R0 ;READ ECC STATUS 
TSTRBIT RO, 1 ; ERROR BIT? 
BOZ.P SMERR25 ;IF NOT, SUHETHING'S WRONG. RETRY 
SETPGE snERR25_SttR_HttB & BUZP Sr1ERR25 
XNOR DZ,B,ZERO,Rl ;PRESET SHIFT COUNT TO -1 
RSTRBIT R5,10 iRESET SM-INITIATED 
WRTE HSSMA,LDECTLR L NUP H~6 ;E.C.C. "CORRECT NORHAL 0 MODE 
CTL HSSM,SETECTLR 
RDMSKQ 16 
RDXFR SHC,,R2 & LDCT 2 
SETRBIT R2,HttFE9 
RDNSKB R4 11 

RD HSSM,RDECSTA,RU 

;PRESET THE PERIOD (N),,, 
; ro 'H, 185 <R2> 
;PRESET K = J CR4) 

RD HSSH,RDECSTA,R0 & LDAR S ;REAU ECC STATUS 
TSTRBIT R0,6 ;STATUS = E.P. OR A.£? 
INCRB Rl & BNZ ECCOR03 ;IF YES, JUMP; !NCR. Rl 
CTL HSSM,ECCCK & CJPCNT EVCNTZ,$ ;CLOCK ECC GENERATOR 
SUBB AB,FOUTL,R2,Rl L LDCT 2 ;!SRI LESS THAN 94185? 
RD HSSM,RDECSTA,R0 & CJARB NAGB,ECCOR02 ;If YES, JUMP BACK 

DISK ECC UNCORRECTABLE 
; 
ECCOR02: RDMSKB R2,9C ;UNCORRECTABLE HISTORY LUC. 

JSR ECCLOG ;LOG THIS ERROR FOR DISPLAY 
RDRAHB R0,SEN415 ;IF Stt-RETRY COUNT IS 0 ... 
CTL HSSH,RSECTLR & CJSR ALUZ,UNCORLOG ;INCR. UNCORRECTABLE COUNT 
RDHSKB R0,43 ;SENSE 7 = DATA ECC UNCORRECTABLE 
TSTRBIT RlS,20 ;NO ECC CORRECTION FLAG? 
BNZ.P SAERR33 ;YES, SET CORRECTABLE fLAG 
SETPGE S11ERR33_SHRjnB & BNZP Sr1ERR33 
JMP SHERR25 ;ELSE, RETRY THE READ 

; 
ECCOR03: lSTRBIT R0,2 ;A.E. (ALIGNMENT EXCEPTION) SET? 

;IF IT IS, BAD STATUS, JUHP 

ECCOR04: 

; 

RTOR R2 1R3 & BNZ ECCUR~2 

ADD AB,LSBZ,RJ,Rl 
OR ZB, LSBZ,, Rl 
ADD DB,B,MSKl,Rl & NOP Dtt5 
SUBB AB,O,R2,Rl 
CJMP CARRY,ECCOR05 
SUBB DB,fOUTL,MSKl,R4 & NOP D~8 
ADD AB,B,R3,R2 & CJAP ALB,ECCOR02 
INCRB R4 & JMP ECCOR04 

;MULTJPLY Rl X 4 ••• 
; x 2 = xa 
;INCR.+ 5 
;N - Rl = L CQ) 

;JF L IS POSITIVE, JUMP 
;IS K > 8? 
;IF YES, UNCORR.; lNCR. N + 94185 
;lNCR. K + l & JUHP BACK 

ECCOR05: ALDRAMU R5,R5SAVEU 
ALDRAM R5,R5SAVE ;SAVE R/W FLAGS FOR LATER 
SUBB DQ,FOUTL,NSK1 1 ZERO & NOP D~35 ;lS DISPLACEHENT (L) =OR ( 35? 
MOVE SNCST,ZERO & CJMP NALB,ECCOR14 ;lf YES, ERROR IS IN ECC FIELD 

RDRAMB R2,RECLNTH ;GET RECORD LENGTH ••• 
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Addr Line D :r SK ECC E~~~t~:u~~:: PF::UCESS I N('.:i 

0082A 37351 f0024 3818 
0082B 323f 4 lf0Cf 3879 
0082C 05340 f 0023 3880 

3881 
0082D 3710f f00A6 3882 
0082E Cl073 5F02E 3883 
0082F Cl073 fffff 3884 

3885 
00830 E0403 lf35B 3885 + 

3886 
00831 E0403 33B62 3886 + 
00832 3413F F00A7 3887 
00833 45053 FOOff 3888 
00834 321FF F001E 3889 
00835 60331 4F001 3890 

3891 
00836 01711 887ff 3891 + 
00837 3491F F001D 3892 

3893 
00838 29040 ff ff f 3894 
00839 FFf f F 3408E 3895 

3896 
0083A 10344 f0023 3897 
00838 373f0 F02CD 3898 

3899 
0083C E0400 1F368 3899 + 
00830 37353 f0001 3900 

3901 
0083£ 1D344 f0008 3902 
0083f 333f 4 31842 3903 
00840 fffff 33042 3904 
00841 0B3f3 E083E 3905 

3906 
00842 2B3f 4 fffff 3907 
00843 29303 Fff Ff 3908 
00844 4505f f0004 3909 
00845 433FO 33851 3910 
00846 370ff F0025 3911 
00847 6605F F0001 3912 
00848 ffffF 33051 3913 

3914 
00849 373F2 f02CD 3915 
U084A 373Fl F0029 3916 
0084B 4505E f2040 3917 
U084C 333Fl 3384F 3918 
00840 133Fl 3384f 3919 
0084E 273f l F02D0 3920 

3921 
0084F 433F0 138CF 3922 

3923 
00850 £0400 lf368 3923 + 

; 

RllflSKB Rl,D~36 
QTOR R4 & JSR NULTPLYA 
ADD DB,B,HSKl,RO & NOP 0~35 

;flHES 36 (BlfS PER UURU) = ... 
;BITS PER RECORD CR~) 

;RO + 35 = nAXLNfH 

RESETRAM PARCNT ;RESET PARITY ERROR RETRY COUNT 
RD HSSH,RDECCPAT,R3 & LOAR$ ;READ ERRUR PATTERN ••• 
RD HSSH,RDE~CPAT,R3 ;TWICE AND ••• 
JSR.P XMCTPAR ;CHECK CT-BUS PARITY 
SETPGE XttCTPAR_SHR_HttB & JSRP XHCTPAR 
BNZ.P HSSMPAR ;IF ERROR, PROCESS IT 
S£TPGE HSSMPAR_St!R_H#B & BUZP HSSHPAR 
ALDRAM R3,ECCPAT ;SAVE ERROR PATTERN FOR LATER 
TSTRBIT R3 1HttfF ;ISOLATE PATTERN LSB'S ••• 
QLDRAN SENS22 ;AND SAVE THEH FOR SENSE 
XOR A9,B,R3,RJ & PSHLD 1 ;ISOLATE TH£ MSB'S AND .•• 
LSHFT2 Rl ;MOVE THEM INTO POSITION 
ADD AB,LSBZ 1R1 1Rl & CLPCNT EVCNTZ 
ALDRAMU Rl,SEN521 ;SAVE THEM FUR SENSE 

SUBB AB,O,R4 1 R0 
CJNP AGB,ECCOR23 

;ISL CR4) > MAXLNTH CR0)? 
;IF YES, ERROR HAY BE OUTSIDE ... 

ECCOR05A: SUBA DB,B1MSK1,R4 & NOP Dtt35 ;SUBTRACT ECC FIELD FRUM DJSPLACEMENT 
RDRAMB RB, RECUHH ; GET RECORD LENGTU ••• 
JSR.P fOUR5DN ; X 4.5 = BYTELNTH (R0) AND ••• 
SETPGE fOURSDN_5HR_HttB & JSRP fUUR5Dfi 
RDtJSKB R3, l ; PR£SET BYTE. POINTER = J CR3) 

; 
ECCOR06: SUBA DB,B,MSK1 1R4 & NOP HUB ;L -8 = L 

OR ZB,B1 ,R4 & CJMP NCARRY,ECCUROJ ;IF L lS NEGATIVE, JUMP 
BOZ ECCUR07 ; If L IS 01 JUMP 
lNCRB R3 & JMP ECCURU6 ;INCR. BYTE POINTER & JUMP BACK 

; 
ECCOR07: SUBB ZB,B,,R4 

SUBB AB,B,R0,R3 
;2'5 COMP. OF L = SHifT COUNT CS) 
;BYTELNTH - R3 = RELATIVE BYTE (B) 
; LI-INHIBIT 2? ECCOR07A: TSTRBIT Rl514 

RESETR RO & BNZ ECCOR08 
RDRAMQ SEN216 
rsrnr1sK i 
BOZ ECCOR08 

RDRAMB R2,RECLNTH 
RDRAHB Rl,RELREC 
TSTRBIT Rl4 12040 
OR ZB,B,,Rl & BNZ S+3 
DECRB Rl ~ BNZ $+2 
SAB DZ,B,RAME,Rl & NOP MAXREL 

; If SET I JUf1P 
;6£T SENSE l&, FORMAT 2 
;VERIFY OPERATION? 
;YES, JUMP 

;GET RECORD LENGTH 
;GET RELATIVE RECORD NO. 
;READ FIRST OR READ LAST FLAGS? 
; If EITHER, JUMP 
;DECR. REL. REC. tt; NUN-0, JUMP 
;HAI. RELATIVE RECORD N0.-1 

RESETR R0 & CJSR NALUZ,MULTPLYA ;REC. LNTH.X RELATIVE REC ••• 
JSR.P FOUR5D~ ;TIMES 4.5 = RECORD LOC. CR0) 
SETPGE fOUR5DN_SHR_HttB & JSRP fUUR5DN 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 19~0 Page 74 

Addr Line DI t11< ECC Er;:: F:: CJ i:;:: PfWCESf3 I l\113 

00851 01330 5F044 3924 ECCOR08: ADD AB,B,R31R0 & LOAR ECCOR07A ;RECORD LOC.t B =ERROR LUC. 
00852 34302 4f001 3925 RTOR R0 1 R2 & PSHLD 1 ;ERROR LOC. TO R2 ALSO 

3'326 LSHFT2 R0 ;MOVE MSB'S INTO POSITION ••. 
00853 01700 887FF 3926 + ADD AB,LSBZ,R0,R0 & CLPCNT EVCNTZ 
00854 A210F FFFFF 3927 WRTU HSSMA,LDMDARN,RO ; AND LOAD TllEr1 
00855 3705F f00Ff 3928 RDnSKQ HUFF 
00856 40320 FFFFF 3929 AND AG,B,R2,R0 ;ADDR. 8 LSB'S TO R0 ••• 
00857 9200F FFFff 3930 HRTL HSSMA,LDMDARL,R0 ; AND LOAD THHl 
00858 3705F f 0003 3331 RDr1SKQ 3 ;PRESET BYTE COUNT = 3 
00859 433Fl fFFfF 3932 RESETR Rl 

3933 ; 
0085A CJ0D0 FfFFF 3934 ECCOR09: RD HSSM,RDMDBDA,R0 ;READ DATA BYTE 
0085B Cl0D0 FFFFF 3935 RD HSSM,RDMDBDA,RO 
0085C 120FF C0003 3936 DECRQ & LDCT 3 ;DECR. BYTE COUNT 
00850 31301 33060 3n1 OR AB,B,R0,Rl & BOZ ECCOR10 ;If O, JUMP; HERGE PREVIOUS DATA 
0085£ 01711 9805£ 3938 ADD AB,LSBZ,Rl,RJ & CJPCNT EVCNTZ,S ;SHIFT DATA 8 PLACES 
0085f OB3f 2 E08SA 3'339 lNCRB R2 & JMP ECCORU9 ;INCR. ERROR LUC. & GET NEXT BYTE 

::l940 ; 
3941 £CCOR10: JSR.P XMCTPAR ;CHECK CT-BUS PARITY 

00860 E0403 1F35B 3941 + SHPGE Xl1CTPAR_SH~_HIB & JSRP xncrPAR 
3942 BNZ.P HSSMPAR ;If AN ERROR, PROCESS IT 

00861 E0403 33862 3942 • SHPGE HSSl1PAR_SHRjrnB & BNZP HSS!1PAR 
00862 370Ff F00A7 3943 RDRArm £CCPAT ;GET THE ERROR PATTERN AND ••• 
00863 DUFFS FFFFf 3944 RDXFR S!1C,,R5 ;MOV£ IT TO BITS 12-23 
00864 333f 4 Fffff 3945 OR ZB,B,,R4 
00865 f FFFf 33068 3946 BUZ ECCORl l ;If SHIFT COUNT (S) = O, CONTINUE 
00866 335f 5 ff Ff F 3947 OR ZB,RSBZ,,R5 ;RIGHT SHIFT ERROR PATTERN 
00867 133f 4 E0865 3948 DECRB R4 & JHP $-2 ;DECR. SHIFT COUNT & CHECK AGAIN 

3949 ; 
00868 34324 Ff FFf 3950 ECCORll: IHOR R2,R4 ;ERROR LOC. TO R4 

3955 ; 
0~869 61351 1F097 3956 £CCOR12: XOR AB,B,R5,Rl & JSR MASKR4 ;CORRECT BITS IN ERROR INTO Rl 
0086A 9200F 4F001 3957 WRTL HSSNA,LDHDARL,RO & PSHLD 1 ;LOAD ERROR LOC. LSB'S, 

3958 LSHFT2 R4 ;MOVE MSB'S INTO POSITION AND ••• 
00868 01744 887Ff 3958 + ADD AB,LSBZ,R4,R4 & CLPCNT EVCNTZ 
0086C A214f lf096 3959 WRTU HSSMA,LDMDARM,R4 & JSR MASKRl ;LOAD THEM 
00860 9230F 4f 003 3960 HRTL liSSMA, LDfiDAT, R0 t( PSHLD 3 ;WRITE CORRECTED BITS 0-7 
0086E 336Fl 887Ff 3961 LSHFTDZ RJ ;LEFT SHIFT CORRECTED DATA 4 PLACES 

3%2 
0086F 133f2 FFFFf 3963 DECRB R2 ;DECR. ERROR LOC. 
00870 34324 lf097 3964 RTOR R2,R4 & JSR MASKR4 ; INTO R4 ALSU 
00871 9200f 4F0~1 3%5 WRTL HSSMA,LDMDARL,RU & PSHLD 1 ;LOAD ERROR LUC. LSB'S, 

3966 LSHFT2 R4 ;MOVE MSB'S INTO POSITION AND ••• 
00872 01744 8B7FF 3966 + ADD AB,LSBZ,R4,R4 & CLPCNT EVCNTZ 
00873 A214f fFFFF 3%7 WRTU HSSMA,LDMDARN,R4 ;LOAD rHEn 
00874 37350 F00Ff 3968 RDMSKB R0, Httff 
00875 DOFf 0 f ffff 396'3 RDXFR snc,,R0 

..................................... '' '.". -··--.. -·--·······-··-·-··-··-·--····-·"··--··-···-·- ----
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Addr 

00876 41310 FFFFF 3970 
00877 A230F 4f003 3971 
00878 336F1 887ff 3972 

3973 
00879 14324 fffff 3974 
0087A 323Fl lf097 3975 
0087B 9200f 4F0Ul 3976 

3977 
0087C 01744 887ff 3977 + 
00870 A214F 1F096 3978 
0087E 9230f fffff 3979 

fri Aug 17 U7:38:22 1990 

AtlD AB,B,Rl,RO 
WRTU HSSHA,LDMDAT,RO & PSHLD 3 
LSllfTUZ Rl 

SBA AZ,B,R2,R4 
QTOR Rl & JSR MASKR4 
WRTL HSSMA,LDMDARL,R0 & PSHLD 1 
LSHFT2 1(4 

Page 75 

;lSOLATE BITS 8-15 ONLY 
;WRlTE CORRECTED BITS 8-15 
;LEFT SHIFT CORRECTED DATA 4 PLACES 

;D£CR. ERROR LUC. JNlO R4 
;CORRECTED DATA 16-23 INTO RI 
;LOAD ERROR LUC. LSB'S, 
;nOVE nSB'S lNTO POSITION AND ••• 

ADD AB,LSBZ,R4,R4 & CLPCNT EVCNTZ 
URTU HSSr1A,LDnDARr1,R4 & JSR nASKRl ;LOAD Tl!En 
WRTL HSSMA,LDMDAT,R0 ;WRITE CORRECTED BITS Ib-23 

3980 ; 
0087f 37352 f0093 3981 ECCOR14: RDMSKB R2,93 

JSR ECCLOG 
;LOC. UF ECC LOG 
;LOG CORRECTABLE ECC 00880 FFFFF 1F099 3982 

00881 El011 1FOC0 3983 
00882 373F5 F00A5 3984 
00883 D0ff 5 FFff F 3985 
00884 353F5 F002A 3986 

3987 
00885 E0400 lf 4C8 3987 t 

00886 4505F f0020 3992 
00887 34383 3388C 3993 
00888 45055 f 0020 3994 

3'395 
00889 E0400 I35BA 3995 + 
0088A 5535E F4000 3996 
00888 f Ff Ff E0395 3997 

3998 
00BBC 37350 f 0053 3999 
00880 FFFFF E069C 4000 

4030 
0088£ 373F5 f002A 4031 
0088F 2E340 F0~0C 4032 
00890 433f l 34813 4033 
00891 133FO FFFFF 4034 
00892 33ff l 33891 4035 
00893 51113 FFffF 4036 
00894 fffff 33813 4037 
00895 E1011 E083A 4038 

4039 
00896 34310 E0898 4040 
00897 34340 FFFFF 4041 
00898 45340 Af0FF 4042 

; 

CTL HSSM,RSECTLR & JSR CORLOG 
RDRAMB R5,R5SAVEU 
RD XFR SMC,, R5 
OR DB,B,RAHE,R5 & NOP RSSAVE 

;!NCR. CORRECTABLE ERROR COUNT 
;RESTORE READ/WRITE FLAGS 

JSR.P RDSMADDR ;COMPUTE NEXT REC. SM-ADDRESS 
SETPGE RDSHADDR_5HR_HttB & JSRP RDSr1ADDR 
TSTRBIT Rl5,20 ;NO ECC CORRECTION FLAG? 
RTOR Rll,R3 & BNZ ECCOR15 ;YES, JUHP; CYL. TO R3 
TSTRBIT RS,20 ;SM-COMPLETE? 
CJSR.P ALUZ,WRT050 ;NO, RELOAD THE HEADER INFO. 
S£TP6£ URT050_5HR_HttB & CJSRP ALUZ,WRT050 
RSTRBIT Rl4 14000 ;RESET READ/WRITE STARTED FLAG ••• 
JMP JRPTOIA ;AND READ THE NEXT RECORD 

ECCOR15: RDMSKB R0,53 
Jf1P SMERR33 

;SENSE 7 = DATA ECC CURRECTABL£ 
;SET ECC CORRECTABLE FLAG 

; 
ECCOR23: RDRAMB R5 1R5SAVE 

; 
MASKRl: 
f1ASKR4: 

SUBB DU,B,nSKI,R0 & NOP Dttl2 
RESETR Rl & CJMP NAGB,ECCOR02 
DECRB R0 
OR ZB,LSB1,,Rl & BNZ $-I 
MASK AB,FOUTL,Rl,R3 
BNZ ECCOR02 
CTL HSStt,RSECTLR & JnP ECCOROSA 

RTOR Rl,R0 & JMP $+2 
RTOR R4,RO 
AND DB,B,MSK1,R0 L RTS HttfF 

;RESTORE SAVEO R5 
;lf L 1S 12 OR HORE BITS BEFORE ••• 
;THE DATA FJELD, £CC UNCUKREClABLE 
;DECR. R0 
;SHIFT l INTO MASK CRl) 
;IF THE ERROR PATTERN BITS ARE ••• 
;OUTSIDE DATA, ECC UNCORRECTABLE 
;ELSE, CORRECT THE DATA 

;MOVE Rl TU R0 & JUMP 
; HOVE R1J TO 1rn 
;ISOLATE 8 LSB'S & RETURN 



HALE Listing: C:56ccl.src 

Addr 

4044 
4045 
4046 
40<17 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4058 
4059 
4060 
4061 
4062 
4063 
4064 
40&5 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4074 
4075 
4076 

00899 5535£ f00~4 4077 
0089A 05042 f0008 4078 
0089B 321fE fffff 4079 

4080 
0089C E0400 lf 120 4080 + 

4081 
00890 3412E lf0CD 4082 
0089E 323Fl fffff 4083 
0089f 4535D f 00ff 4084 
008AO 3490E fffff 4085 
008Al 347C4 4f002 4086 

4087 
00BA2 01744 8B7ff 4087 + 
008A3 31049 ffFff 4088 
008A4 661£0 fffff 4089 
008A5 321FE 33881 40'30 

4091 
00BA6 45050 f003f 4092 
008A7 601D0 fFFff 40'33 
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; THE ECC LOt::it:'.:i I f\113 f~'.UUT I NE GENERATES £. C. C. HISTORY DISPLAYS TO AID IN 
;LOCATING POSSIBLE BAD AREAS Of PACKS. 

THE DISPLAYS ARE: 

; DISPLAY MEANING 
431 CORRECTABLE E.C.C. HISTORY 1 
432 CORRECTABLE E.C.C. HISTORY 2 
433 CORRECTABLE E.C.C. COUNT CALL DRIVES> 
434 UNCORRECTABLE E.C.C. HISTORY 1 
435 UNCORRECTABLE E.C.C. HISTORY 2 
436 UNCORRECTABLE E.C.C. COUNT CALL DRIVES) 

; THE ABOVE DISPLAYS HAY BE CLEARED AT ANY TIME BY 
; RUNNING ILD 8. 

THE fORMAT Of THE E.C.C. HISTORY DATA IS: 
; 
;35134 - - - - - - - -24,23 - - -19,JB - - - -12,11 - - - - -06105 - - - 0~ 

; 0 c y L I N D E R HEAD no. RECORD NO. ERROR COUNT PHYS. DRIVE 

; UPON OCCURRENCE Of AN E.C.C. ERROR THE HISlURY DISPLAY WITH THE LOWEST 
;ERROR COUNT HILL BE UPDATED. lf THE COUNTS Of BUTH DISPLAYS ARE EQUAL, THEN 
;HISTORY 1 WILL BE UPDATED. 

;UPON ENTRY: R2 = LOC. OF HISTORY WORD 
R9 = CURRENT RECORD 
Rll = CURRENT CYLINDER 
Rl2 = CURRENT HEAD 

; Rl3 = PHYSICAL DRIVE NUMBER 
;REGISTERS USED: R0-R4,Q & !REG 

ECCLOG: RSTRBIT Rl4,4 ;RESET HISTORY 2 FLAG 

; 
ECCLOGl: 

ADD DB,Q,NSK1 1R2 & NOP D~8 ;LOC. OF ECC COUNT 
QLDREG !REG 
JSR.P INCCNT ;INCREMENT THE COUNT 
SETPGE INCCNT_SHR_HftB & JSRP INCCNT 

ALDREG R2,IREG & JSR SnBRDA 
IHOR Rl 
MSKRBIT RI3,Httff 
ALDREGU R0,IREG 
OR AZ,LSBZ,Rl2,R4 &. PSHLD 2 
LSHf f2 R4 
ADD AB,LSBZ,R4,R4 & CLPCNT EVCNTZ 
OR AB, Q, R4,R'3 
XOR DQ,fOUTL,JREG,ZERO 
QLDREG IREG & BNZ ECCLOG3 

TSTRBIT R~, 3f 
XOR AQ,fOUTL,Rl3 1 ZERO 

;G£T HISTORY LOS 
;HOVE HISTORY CYL. TO Rl 
;DELETE ANY STATUS 
;HISTORY HEAD/RECORD ro {REG 
;CUR. HEAD TO R4 AND ••• 
;MOVE IT INTO POSITION 

;nERGE CURRENT RECORD TO Q 
;CHECK HEAD/RECORU MATCH 
;If NUT, JUHP; HEAD/REC. TO !REG 

;ISULATE HISTORY DRIVE NO. 
;DRIVE flATCa? 

-··-··-· ......... ·-·---·-·"·--··-·-·······----·--·-····---··· .... -- ---
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Addr 

00BA8 61081 338Bl 4094 
008A9 fFffF 338Bl 4095 
008AA 45050 F0FC0 4096 
008AB 66150 f0FC0 4097 
008AC 3412E 338AE 4098 
008AD 60300 E08AF 4099 
008AE 05340 F0040 4100 
008Af 5535£ f0004 4101 
00880 3401F E08CE 4102 

4103 
00BBI 4505£ f0004 4104 
00882 3400F 33887 4105 

4106 
00883 3535£ F0004 4107 
00884 46353 FOFCO 4108 
008B5 05352 f0003 4109 
00886 FFFFF E089D 4110 

4111 
00887 45050 f0fC0 4112 
00888 28130 FFFFF 4113 
00889 343Bl 34088 4114 
008BA 1D342 f0003 4115 

4116 
008BB 373E0 fffff 4117 
008BC DOFFO ffFFf 4118 
008BD 313D0 Fffff 4119 
008BE 3412E E08AE 4120 

4121 
4122 

008BF 0f303 E08Cl 4123 
008C0 37753 f8000 4124 

4125 
008Cl E0400 lf350 4125 + 
008C2 05342 f0003 4126 
008C3 3412E lfOCD 4l27 
00BC4 01330 Fffff 4128 
008C5 FFFFf 318C7 4129 
00BC6 0A0Ff fffff 4130 
008C7 3412E lf0CE 413l 
008CB 45150 f0040 4132 

4133 
008C9 £0404 33825 4133 + 
008CA 4605f f0002 4134 
00BCB ffFff A37ff 4135 
008CC ffFFf E202S 4136 

4137 
4138 
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XOR AB,O,RII,Rl & BNZ ECCLOG3 
BNZ ECCLOG3 
TSTRBIT RU,H~FCO 
TSTQEQU HUfCO 
ALDREG R2,IREG & BNZ ECCLOG2 
XOR AQ 1B,R0 1R0 & JMP $+2 
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;NO, JUMP; CHECK CYL. MATCH 
;If NO HATCH, JUMP 
;ISOLATE THE ERROR COUNf 
;CHECK FUR MAX. COUNT 
;IF NUf nAX., JUMP 
;RESET ERROR COUNT 

ECCLOG2: ADD DB,B,nSK1 1R0 & NOP Htt40 
RSTRBIT Rl4,4 

;INCR. ERROR COUNT 
;RESET HISTORY 2 FLAG 

RTOQ Rl & JMP SHBWRTA ;SAVE NEW COUNT & RETURN 
; 
ECCL063: TSTRBIT Rl4 14 ;CHECK HISTORY 2 fLAG 

;IF SET, JUnP 

; 

RTUQ RO & BNZ ECCLOG4 

SETRBIT Rl4 14 
AND DQ 1B1HSK2 1R3 & NOP HIFCO 
ADD DB,B,MSK2,R2 & NOP Dtt3 
Jf1P ECCLOGl 

;SET HISTORY 2 fLAG 
;ISOLATE HISTORY l COUNT lN R3 
;LOC. Of HISTORY 2 LOG 
;GET ~ CHECK HISTORY 2 

ECCL064: TSTRBIT R0 1 HttfC0 ;ISOLATE HISTORY 2 COUNT IN 0 
;IF HISTORY 1 COUNT ••• SUBB AO,fOUTL 1R3,ZERO 

RTOR Rll 1 Rl & CJMP AGB 1$+2 
SUBA DB,B,f1SK1 1R2 & NOP D~3 

RDREGB IREG,R0 
RDXFR snc,,RO 
OR AB 1 B 1 RI3 1 R~ 
ALDREG R2,IREG & JMP ECCLOG2 

UNCORLOG: ADD DZC,B,ZERO,R3 & JnP $+2 
CORLOG: OR DZ,LSBZ 1HSK2 1R3 & NOP Ha80U0 

JSR.P £RRL06 
SETPGE ERRLOG_5HR_HttB & JSRP ERl~LOG 

; > HISTORY 2, UPDATE HISTORY 2 
;LOC. OF HISTORY 1 

;GET CURRENT HEAD/RECORD 
;STRUBE XFER. REG. 
;MERGE THE DRIVE NO. 
;LOG NEH E.C.C. ERROR 

;INCREMENT FOR UNCORRECTABLE 
;INCREHENT FOR CORRECTABLE 

ADD DB,B,MSK1 1 R2 & NUP Dl3 ;LOC. Of ECC ERROR LUG 
ALDREG R2 1 IREG & JSR SMBRDA ;GET THE LOG AND ••• 
ADD AB,B,R3,R0 ;lNCRENENl IT 
CJttP NCARRY 1S+2 ;If NO CARRY, JUMP 
INCRQ ;lNCR. CORRECTABLE MSB'S 
ALDREG R2,IREG & JSR SnBWRTA ;SAVE lNCREnENTED LOG 
TSTBIT R0,40 ;MAX. UNCORRECTABLE ERRORS? 
BNZ.P LOGOFL ;IF YES, LUG OVERFLOW 
SETPGE LOGOfL_SHR_HttB & BNZP LOGOf L 
TSTQBIT 2 ;MAX. CORRECTABLE ERRORS? 
CRTS ALUZ ;lf NOT, RETURN 
JMP LOGOfl ;ELSE, SET LUG OVERFLOW 

4140 TITLE CDC 0 .. S.. -·· BOCJKKEt:::p I l\IG 
4143 

00BCD FfFfF E003B 4149 SMBRDA: JMP SMBRD 
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008CE FFFFF E0044 4150 SMBHRTA: JMP SHBHRT 
008CF fffff E02CO 4151 MULTPLYA: JMP MULTPLY 
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H53 
4154 
4155 
4156 
4157 
4158 
4159 
4160 
4161 
4162 
4163 
4164 
4165 
4166 
4167 
4168 
4169 
4170 
4171 
4172 
4173 
4174 
-H75 
4176 

00BD0 4505F F0400 4177 
4178 

008Dl £0403 33AF7 4178 + 
4179 

008D2 £0400 lFlDA 4179 + 
00803 3419f FU015 4180 
008D4 3710F f0018 418J 
00805 34381 FfFFF 4182 
008D6 45055 f 1000 4183 
008D7 343C2 338FC 418 1~ 

4185 
00BD8 373f0 f U2CO 4186 
00809 4505£ f 0008 4187 
008DA 34394 330Df 4188 
008DB 05340 f 0002 418'3 
008DC 4505£ f 4000 4190 
00800 FFFFF 338Df 41'31 
00BDE 05340 f0002 4192 

4193 
008Df 1D0F0 f002B 4194 
008E0 28377 fffff 4195 
00BE1 333f7 318£4 4196 
008E2 FFFFF 330£4 4197 
008£3 Fff f F E08E6 •ll99 

4208 

; THE BOOKKEEPING ROUTINES ARE DIVIDED INTO FOUR MAJOR SECTIONS: 
;THE FIRST SECTION KEEPS TRACK OF DISK CSM) TRANSFER LENGTH, AMPERIF CYLINDER, 
;HEAD & RECORD NUMBERS. IT SETS THE ADVANCE HEAD OR ADVANCE CYLINDER FLAGS 
;HHEN THE DATA TRANSFER IS ABOUT TO CROSS BEYOND ONE TRACK. IT KEEPS TRACK 
;Of THE DATA BUFFER RELATIVE RECORD NUMBER. IT ALSO CHECKS FUR THE TRANSFER 
;EXCEEDING THE PACK LIOITS. 
; 
;THE SECOND SECTlUN 15 EXECUTED IMMEDIATELY AFTER THE FIRST AND IT KEEPS TRACK 
;Of THE UNIVAC CYLINDER, HEAD AND RECORD NUMBERS. 
; 
;THE THIRD SECTION IS EXECUTED INDEPENDENTLY Of THE FIRST TWO ANO lT KEEPS 
;TRACK OF THE CHANNEL CUJ TRANSFER LENGTH. lT COMPUTES THE TRANSFER LENGTH 
;Of THE NEXT CHANNEL CU) OPERATION AND THE RELATIVE WORD NUMBER. IT 
;DEfERHINES WHEN THE CHANNEL (U) OPERATION rs COMPLETE. 

;; THE FOURTH SECTION IS EXECUTED AFTER THE SECOND. IT PRE-DETERMINES 
;WHAT OPERATION IS TO BE PERFORMED NEXT. A MPC ROUTINE JUHP LOCATION IS 
;LOADED CBUT NOT EXECUTED) INTO THE XMCI BOARD. AN XMC NEXT OPERATION JUMP 
;LOCATION IS LOADED INTO AN SHB HEMORY LOCATION CADVLOCJ TO BE EXECUTED AFTER 
;THE Sn-DONE INTERRUPT IS RECEIVED. THIS JUMP IS DUNE IN THE ROUTINE 'ADVREC'. 
;THIS FOURTH SECTION IS SHBOOK20-SHBUOK31. 
; 
SMBOOK: TSTRBIT Rl51400 ;SM-ERROR FLAG? 

; 

BNZ.P SHBOOK27 ;YES, JUST RELOAD NEXT RECORD 
SETPGE SNBOOK27_SHR_HttB & BNZP SMBOOK27 
JSR.P SEEKSENS ;SAVE CYL./HEAO FUR SENSE 
S£TPGE SEEKSENS_SHR_H#B & JSRP SEEKSENS 
ALDRAM R9,SEN412 ;SAVE REC. FOR SENSE 121 FURHAT 415 
RESETRAM SEN415 ;RESET Sn-RETRY COUNT 
RTOR Rll 1Rl ;CUR. CYLINDER TO RI 
TSTRBIT R5,1000 ;FORMAT ACTIVE FLAG? 
RTUR Rl2,R2 & BNZ SMBUOK02 ;IF YES, JUMP; HEAD ro R2 

RDRAMB R~ 1 RECLNTH 
TSTRBlT Rl418 
RTOR R91R4 & BUZ SMBOUK00 
ADD DB,B,HSK1 1RO & NOP Dl2 
TSTRBIT Rl4,4000 
Bra Sr1BOUK00 
ADD DB,B,MSKI 1R0 & NOP Dtt2 

;GET RECORD LENGTH 
;HUME ADDRESS FLAG? 
;IF NUT, CONTINUE; RECORD TU R4 
;ADD 2 MORE WORDS FOR CUUNT AREA 
;READ/WRIT£ STARTED? 
;If YES, CUNTlNUE 
;ADD 2 WORDS FOR HUME ADDRESS 

SMBOOK00: SUBA DB,O,RAME,R0 & NOP STRTWD ;REC. LENGTH - START WORD = Q 
SUBB AQ, B, R7, R7 ; XFER. UHH. - Q = XFER. u~rn. 

OR ZB,B,,R7 & CJMP NCARRY,SMBOUK0A ;IF NEGATIVE NO., JUMP 
BOZ SMBOOK0A ; [F U, JUAP 
JttP SMBOOK0B ;SIF NON-ZERO, CONTINUE 
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4209 
421U 

008E4 35355 f0020 4211 
008E5 433f 7 FFFFF 4212 

4213 
00BE6 3710f f002B 4214 
008E7 2DOf 4 F02D6 4215 
008EB OB3F4 348FC 4216 

4217 
008£9 3414f f0028 4222 
008EA 3412F f0027 4224 
008EB 341lf f0026 4225 
008EC 45055 F1000 4226 
008ED Fffff A3FFf 4227 

4228 
4229 

308EE Of3f0 FU029 4229 + 
00BEF 3410F F0029 4229 + 
008f0 4505E f0008 4230 
008fl OC301 3311A 4231 

4232 
008f2 3415£ ffFFF 4233 
008f 3 0f 3f 2 f 02CU 4234 
008F4 0B3f2 lf0Cf 4235 
008F5 05340 f 0004 4236 

4237 
008F6 E0400 1F368 4237 + 
00Bf7 34302 Ffff f 4238 

423'3 
008FB E0400 lf535 4239 + 
008F9 9102f FfFfF •t240 
00BfA Alllf fFFFF 4241 
008FB 373E5 E091A ·i242 

4243 
4244 

00BFC 37354 f0001 4246 
008FD 4505E f 0080 4252 
00BFE FFfff 33101 4253 
008FF 45055 f 0020 4254 
00900 fffff 33113 4255 
00901 2DOF2 F0205 4257 
00902 fffff 34908 4258 

4259 
4260 

i 
SMBOOK0A: SETRBIT R5,20 ;SET SM-COMPLETE FLAG 

;RESET SM-XFER. LENGTH RESHR R7 
; 
SHBOOK0B: RESETRAM STRTWD ;NEXT REC. STARTS AT WORD 0 

;CHECK FOR MAX. RECORD 

; 

SUBB DB,Q,RAHE,R4 • NUP AHPREC 
INCRB R4 & CJMP NA6B,SMBOOK02 ;lf YES, JUMP; !NCR. RECORD 

SMBOOK01: ALDRAM R4,NEXTREC 
ALDRAH R2,NEXTHD 
ALDRAM Rl,NEXTCYL 
TSTRBI T R5, 1000 
CRTS NALUZ 

;SAVE NEXT RECORD NO. 
;SAVE NEXT HEAD NO. 
;SAVE NEXT CYLINDER 
;FURl1AT ACTIVE? 
;If YES, RETURN NOW 

; 

INCSHB RELREC ;Iner. Relative Record no. 
ADD DZC,B,RAME,RO & NOP RELREC 
ALDRAM R0,RELREC 
TSTRBIT Rl4,8 
ADD AZC 1B,R0,Rl & BOZ SMBOOKlU 

;llOHE ADDRESS FLAG? 
;If NUT, UNIVAC BOOKKEEPING 

ALDREG R5,IR£G ;FLAGS TO IREG 
ADD DZC 1B,RAME,R2 & NOP RECLNTH ;GET RECORD LENGTH + l 
INCRB R2 & JSR MULTPLYA ;+ 1 MORE & CONVERT WORD NO. 
AUD UB,B,MSK1 1R0 & NOP 014 ;+ 4 MURE FOR H.A. & COUNT 
JSR.P fOUR5DN ;CONVERT TU BYTES 
SETPGE fOURSUN_SHRjittB & JSRP FUURSDrl 
RTOR R~ 1 R2 ;NEXT DISK ADDR. TO R2 
JSR.P CHKBUSY ;Cl!ECK FOR HSSn BUSY 
S£TPGE CHKBUSY_SHR_HttB & JSRP CHKBUSY 
HRTL HSSn,LllSARL 1R2 ;LUAU NEXT DISK AllDR. LOUER ANU ••• 
WRTU HSSM,LDSARM,Rl ;NEXT DlSK. ADDR. UPPER 
RDREGB IREG,R5 & JnP SMBOOK10 ;RESTORE FLAGS & JUMP 

srtBOOK02: EQU $ 
RDHSKB R4,1 
TSTRBIT R14 180 
BOZ $+3 
TSTRBIT R5 120 
BOZ S!1BOOK05 
SUBB DB,O,RAME,R2 & NOP nAXHUA 
CJMP NA6B,SMBOOK04 

{~dv.c:mc e Heacl 

;$Set record no.= 1 

;< I-TRACK fLAG? 
i <If NOT, JLirlP 
;<SM-COMPLETE FLAG? 
;<If NUT, SET END-Of-PACK 
;CHECK FUR MAX. HEAD 
;If YES, JUMP 
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4261 
00903 3535F FOB00 4262 
00904 45055 f 1000 4263 
00905 OB3F2 330E9 4264 
OU906 3419F F0028 1265 
00907 Fffff E08EA 4269 

4271 
4272 
4213 

C090B 433F2 ff fff 4274 
00909 3535F f 1000 4275 
0090A 2Dlf l f02D3 4276 
00908 OB3Fl 3410F 4278 
0090C 45055 F0020 4286 
0G90D ffFFF 338E9 4288 
0090E FFFFF £0913 4297 

42'38 
0090F 45055 f 0800 4299 
00910 FFFFF 330E9 4300 
009Jl 4505F F0200 4304 
00912 FFFFF 330E9 4305 

4306 
4313 

00913 45055 FOB00 4314 
00914 FFFff 33117 4315 
00915 4505f F0200 4319 
00916 FFFFF 33918 4320 
00917 35355 F0040 4321 
00918 3535E F0400 4322 
00919 433F4 EOBE4 4323 

4324 
0091A 45055 F0800 4326 
009IB FFFFF 33920 4338 
0091C 4505F F0200 4339 
U091D FFFFF 33128 4340 
009IE 3535E F0400 4341 

; 

SETRBIT RlS,800 
TSTRBIT RS, 1000 
INCRB R2 & BOZ SMBOOK01 
ALDRAM R9,NEXTREC 
JMP SMBOOK01+1 

Advance Cylinder 

;SET ADV. HEAD fLAG 
;fORHAT ACTIVE FLAG? 
;INCR. HEAD NU.; If NUT, JUMP 
;SAVE CURRENT RECORD 

SMBOOK04: RESETR R2 ;RESET HEAD NU. 
SETRBIT Rl51 1000 ;SET ADVANCE CYLINDER FLAG 
SUBB DB,FUUTL,RAM£ 1 Rl & NOP MAXCYLA ;IS CUR. CYL.( MAX? 
lNCRB Rl & CJMP AGB,SMBUOK4A ;<lF YES, JUMP; [NCR. CYL.+ 1 
TSTRBIT RS,20 ;SM-COMPLETE FLAG SET? 
BNZ SMBUOKUl ;SYes, continue 
JMP SNBOOK05 ;<End-of-pack 

; 
SMBOOK4A: TSTRBJT RS,8~0 

BOZ SnBUOK01 
TSTRBIT Rl51200 
BUZ Sr1BOOK01 

; 
SMBOOK05: TSTRBIT RS,800 

BOZ Sr1BUOK5A 
TSTRBIT RIS,200 
BNZ $+2 

SMBOOK5A: SETRBIT RS,40 
SETRBIT Rl 41400 
RESETR R4 & JMP SHBOOKOA 

; 
SMBOOK10: TSTRBIT RS,800 

BNZ SMBOOK12 
TSTRBIT Rl5 1200 
BO Z SflBOK l 2A 
SETRBIT Rl4, 400 

;<WRITE OPERATION? 
;<rm, CUNflNUE 
;<FORMAT FLAG SET? 
;<rm, CONTINUE 

;WRITE OPERATJON? 
;NO, SET END-OF-PACK 
;FORMAT FLAG SET? 
;YES, DON'T SET END-OF-PACK 
;SET END-OF-PACK FLAG 
;SET LI-COMPLETE FLAG 
;RESET NEXT RECORD & JUMP 

;<YRITE OPERATION? 
; If IT lS 1 JUMP 
;NO DATA XFER. FLAG? 
; IF NUT 1 JUnP 
;SET U-COMPLfTE fLAG 
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OU9lf FFFFF E092B 4342 
4343 
'}344 

00920 45055 f0008 4350 
00921 60355 33123 4351 
00922 35355 f 0200 4352 
00923 373F0 f 02CD 4353 

4354 
00924 £0400 1F368 4354 + 
00925 3400f ff f ff 4355 

4356 
00926 373Fl f00AC 4356 + 
00927 D0FF1 FFFFF 4356 + 
00928 353Fl f00AD 4356 + 
00929 0091F FOOAC 4357 
0092A 001lf F00AD 4358 

4359 
4360 

00928 E0403 lf2AC 4360 + 
0092C 4505E f 4000 4361 
00920 420FF 13968 4362 

4363 
0092E £0400 33CAU 4363 + 
0092f 3535£ f 4000 4364 

4365 
00930 EU400 lf 4CB 4365 + 
00931 C2002 FFFFF 4366 
00932 45052 f0Ul0 4367 
00933 31110 33136 4368 

4369 
00934 E0400 1F535 4369 + 
00935 fff ff E0930 4370 

4371 
•l372 

06936 E0403 1372A 4372 + 
00937 349lf f0351 4373 
00938 3410F AF352 4374 

4402 
4403 
4404 

00939 5535f f 4000 4405 
0093A 45055 F080G 4406 
00938 f FFf f 33959 4407 

J11P SHBOK12A ;CUHPUTE NEXT RECURU JUHP 
j 

sr1BOOK 12: EUU $ 

TSTRBIT RS,8 ;U-SIDE HAillN6? 
XOR AO,B,R5,R5 & BOZ $+2 ;NU, JUHP; YES, RESET lT ••• 
SETRBIT R5,2U0 ;AND SET RESTART LI-SIDE FLAG 
RDRAttB R0,RECLNTH ;GET THE RECORU LENGTH AND ••• 
JSR.P fOURSDN ;CONVERT IT TU BYTES 
SETPIJE fOUR5Dfl_SHRJl~B & JSRP FUUR5DN 
RTOQ R0 ;MOVE IT TO Q 
LOWD Rl,RBAU ;Get the Record Byte Address 
RDRAMB Rl,RBAU ;GET 12 HSBS 
RDXFR SMC,,Rl ;PUI Ill UPPER REGISTER 
OR DB,B,RAME,Rl & NOP RBAU+l ;OR IH 12 LSBS 
ADD AO,FOUTU,Rl,RAME & NOP RBAU ;INCR. IT+ RECORD LENGTH ANU •.• 
ADD AQ,fOUTL,Rl,RAME & NOP RBAL ;SAVE IT 

SMBOK12A: JSR.P SMBOUK20 ;COMPUTE NEXT RECORD JUMP 
SETPGE Sr1BOOK20_SliR_HIB & JS?.P Sf1BUOK20 
TSTRBIT Rl4,4000 ;READ/WRITE STARTED? 
RESETQ & CJSR NALUZ,DMACHKB ;YES, CHECK SM DHA ADDRESS 
BNZ.P READ62 ;Jf CHECK fAILURE, EQUIP. CHECK 
SETPGE READ62_SHRjilB & BrHP t<EAD62 
SETRBIT Rl4,4~00 ;SET READ/WRITE STARTED FLAG 

SHBOK12B: JSR.P RDSHADDR ;Compute next SM-addr. 

; 

S£TPGE RDSNADDR_SHR_HttB & JSRP RDSMAUDR 
RD HSSttA,RDINTR,R2 
TSTRBJT R2,10 ;Did the HSSM go "busy"? 
UR AB,FOUTL,Rl,RO & BOZ $t3 ;lf not, cont\nue 
JSR.P CHKBUSY ;Uait for "busy" to go away and ••• 
SETPGE CHKBUSY _SHR_HGB & JSRP CHY.BUSY 
JnP SMBOK12B ;Reload the next SM-addr. 

CJSR.P ALUZ,SMMAX ;If 0, SET CHECK ADDR. TO MAX. 
SETPGE smrnx_SHRJiitB & CJSRP ALUZ, Sf1f·1AX 
ALDRAMU Rl,NEXTSMU ;SAVE THE MSB'S AND ••• 
ALDREG RO,RANE & RTS NEXTSNL ;LSB'S FOR CHECKING; RETURN 

CHANNEL CU-SIDE) BOOKKEEPING 

UBOOK: RSTRBIT Rl514000 
TSTRBIT R5,800 
BNZ UBOOK03 

;RESET U-INlTJATED FLAG 
;WRITE OPERATION? 
i If IT IS, JUtlP 
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4408 
4409 
44Hl 

0093C 1938A fFFFF 4411 
00930 34382 33940 4412 
0093E 3535E F0400 4413 
0093f FFFFF E0946 4414 

4415 
00940 0F3F0 f0206 4416 
00911 2DOFO f02DO 4417 
00942 FFFFF 34145 4418 
00943 3710F F0206 4419 
00944 433F6 Elf24 4420 
00945 3410f f0206 4421 

4422 
00946 01386 FFFFF 4423 

4424 
00947 £0400 lf 4B0 4424 + 

4425 
00948 E0403 lf55F 4425 + 
00949 201FA F02CD 4426 
0094A 343AB 35961 4427 
0094B 373F8 F02CD 4432 
0094C 4505£ f000U 4433 
00940 FFFFF 3314F 4434 
0094£ 05348 f 0002 4435 

4436 
0094f 273F0 f 0206 4437 
00950 FFFFF 31152 4438 
00951 273F0 f02D0 4439 
00952 65lFO F0029 4440 
00953 fffff 33961 4441 

4442 
00954 4505f f 1000 4443 
00955 FFFFF 33961 4444 

4445 
00956 37353 F003A 4446 

4447 
00957 £0403 5F2ED 4447 + 
00958 FFFFF ElAE2 4448 

4449 
4450 
4451 
4452 

00959 377F0 F02CF 445~ 

0095A 337F0 fffff 4460 
00958 1938A FFFFF 4461 
0095C 01068 33160 4462 

LI-SIDE READ BOOKKEEPING 
i 
UBOOK01: SUBA AB 1B1R8 1Rl0 ;u_courn - u_XFER._courn = u_courn 

; {f u_courn NOT o, JUMP 

i 

RTOR R8 1 R2 ~ BNZ $+3 
SETRBIT R14 1400 
Jr1P UBOOK01A 

ADD DZC,B 1 RAME 1R0 & NOP URELREC 
SUBB llB,01RAHE,R0 & ~UP MAXREL 
CJtlP AGB 1$+3 
RESETRAH URELREC 
RESETR R6 & JMP SETUMAX 
ALORAH R0 1URELREC 

;SET LI-COMPLETE FLAG 

;GET LI-SIDE RELATIVE REC.+ 1 
;IS r1AX. RELATIVE> CURRENT? 
i YES, JUNP 
;ELSE, RESET U-SlDE RELATIVE REC •.• 
;AND THE WORD NUMBER 
;SAVE NEXT U-SIUE RELATIVE REC. 

UBOOKOlA: ADD AB,B,RB,R6 ;UXfER + WORD NO.= WORD NU. 
JSR.P NXTUADDR ;COMPUTE NEXT U-START ADURESS ••• 
S£TP6E NXTUADDR_SHR_HttB & JSRP NXTUADUR 
JSR.P NXTUDNA ;AND SAVE IT FUR CHECKING 
SETPGE NXTUDMA_SHRJl#B & JSRP rmuunA 

UBUUK02: SUBB UB,fOUTL,RAHE,RlO & NOP RECLNTH ;REC. LENGTH = UR > LI COUNT? 

; 

RTOR RlU,RB & CJMP NALB,UBOOK05 ;lf YES, JUnP; U XfER.CNT.= UCNT 
RDRAf1B R8 1RECUH1i ;ELSE, UJFtR. CUUtH = REC. LENl.HU 
TSTRBIT Rl4 1B ;HOME ADDR. FLAG? 
BOZ $+2 ;IF NUT, JUNP 
ADD DB,B,MSKl,RB & NOP Dtt2 ;lNCR. RECORD LENGTH +2 

SAB DZ,B,RAME,R0 & NOP URELREC 
CJnP CARRY,'H2 
SAB DZ,B,RARE,R0 & NOP MAXREL 
XOR OB,FOUTL 1RANE,R0 & NOP RELREC 
BNZ UBOOK05$ 

TSTRBIT Rl5 1 1000 
BNZ UBOOK05$ 

;LI-SIDE RELATIVE RECORD -J 

;IF A POSITIVE HU., JUMP 
;GET MAX. RELATIVE RECORD -1 
;LI-RELATIVE = NEXT SM-RELATIVE? 
;lf NUT, CONTINUE 

;ADV. CYLINDER FLAG? 
;YES, CONTINUE 

RDMSKB R3 1WAITOCON ;MPC WAIT-TO-CONTINUE JUMP 
LDAR. P St1BUOK25 
SETPGE SMBUOK25_SHR_HDB & LDARP SMBOOK25 
JHP St1BOK23A ;PROCESS 1STUP READ' 

LI-SIDE WRITE BUUKKEEPlNG 

UBUOK03: mu $ 

UR OZ,LSBZ,RAME,R0 & NOP BUFCAP 
OR ZB, LSBZ 11 R0 
SUBA AB,B,R8,Rl0 
ADD AB,Q1R6,RB & BUZ UBOUK04 

;R0 = 1/2 BUFFER CAPAClJY 
; X2 = BUFFER CAPACITY 
;U-CUUNT - UXFER = U-CUUNT 
;lf 01 JUHP; ST. WURD + UXFER = Q 
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00950 28100 FFFFF 4463 
0095£ 323F6 34161 4464 
0095F 433f 6 E0961 4465 

4466 
00960 3535£ f0400 4467 

4468 
00961 £0400 lf535 4468 + 
~0962 373f 0 F02E7 4469 
00963 9lf0f fFfff 4470 
~0964 C2003 FFFFF 4471 
00965 40100 fffFf 4472 
00966 fFFFf A37ff 4473 
00967 fffff E0961 4474 

4475 
4476 

00968 FfFFf El020 4477 
4478 
4479 

; 
UBOOK04: 
UBOOK05: 

SUBB AQ,fOUTL,R0,ZERO 
QTOR R6 & CJMP AGB,UBOOK05 
RESETR R6 & JNP UBOOK05 

; lf Q IS< BUFFER CAPACITY ••• 
;SET START WURD = Q & JUMP 
;ELSE, START UORD = U 

SETRBlT Rl4 1400 ;SET LI-COMPLETE 
JSR.P CHKBUSY ;CHECK FOR HSSM BUSY 
SETP6E CHt(BUSY _SHR_HttB & JSRP CHKBUSY 
RDRAnB R0,SAVXNCJ ;GET SAVED JUMP COMHAND AND ••• 
WRTL HSSM,LDXMCJ,RU ;RELOAD IT 
RD HSSMA,RDIHTR,R0 
AND AQ,fUUTL 1 R0,ZERU 
CRTS ALUZ 
JMP UBOOK05 

;CHECK AGAIN FOR BUSY 
; IF NOT 1 RETURtl 
;ELSE, WAIT FOR NUT BUSY 

DNACHKB: JMP DttACHK 

4481 TITLE CDC CJ .. S.. - Dr~: I VE SELECT I ON 
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44'30 
4491 THE REGISTERS FUR DRIVE SELECTION ARE: 
4492 
4493 R0,Rl,R2,Q & IREG = SCRATCH 
4494 R3 = BIT FOR THIS DRIVE (24-31>, RECORD LENGTH FLAGS 
4495 R4 = BIT FOR THIS DRIVE (0-23), MAX. DRIVE CYLINDER 
4496 R5 = DRIVE STATUS, MAX. HEAD 
4497 R6 = SCRATCH 
4498 R7 = TRANSFER LENGTH (fROM fUNCT. UURDJ 
4499 RB = Scratch 
4500 R9 L Rll = NUT USED (Reserved) 
4501 RIB = DRIVE TYPE POINTER 
4502 Rl2 = CURRENT COMMAND CODE 
4503 Rl3 = DRIVE NU. 
4504 Rl4,Rl5 = FLAG REGISTERS 
4505 
4506 
4507 
4508 
451 J JDRIVE: mu Httrn0 
4516 DFECT: EQU 0 
4518 
4519 
4520 MAXIMUM DRIVE CYLINDER 
4521 ; 
4522 MAXCYLU: EQU Dtt2047 
4523 MAXCYLl: EGU 011633 
4524 MAXCYL2: EQU Dtt843 
4525 MAXCYL3: EQU D~1645 
4526 MAXCYL4: EQU Dtt743 
4527 NAXCYLS: EQU 0#623 
4528 MAXCYL6: EQU D#2433 
4529 MAXCYL7: EQU D~2431 
4530 
4531 HSSM DRIVE TYPE POINTER TABLE 
4532 
4533 
4534 
4535 
4536 
4538 
4542 
4543 
4544 
4545 

POINT0: 
POIUTl: 
POINT2: 
POINT3: 
POINT4: 
POHH5: 
POINT6: 
PO lNT7: 

H!U H#00 
EQU Htt36+DFECT 
EQU Htt24+DFECT 
EQU HGC8+TUOFER 
EQU H#DA 
EQU Httl2 
EGU HU36+HJUfER 
EQU Htt36+TWOFER+DFECT 

;TYPE 'J' SWALLUW-5 
;NU DEFECT JRACK INFO. 

;SPARE 
;CDC SABRE-5 DRIVE 
;CDS 513-HB. DRIVE 
;FUJI N2333K DRIVE 
;FUJI SWALLOW-5 DRIVE 
;FUJI SWALLOW-4 DRIVE 
;CDC 3&8-i1B. 
;CDC 368-HB. WITH DEFECTS 

j 

;CDC SABRE-5 DRIVE (TEMP. POINTER) 
;CDS 513-MB. DRIVE 
;FUJITSU 337-MB. DRIVE 
;FUJITSU SWALLUW-5 CHARD SECTORED) 
;FUJITSU SWALLOH-4 DRIVE 
;CDC-368 DRIVE CMPI PABA2) 
;CDC-368 DRIVE WlTH DEFECT INFO. 
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Addr Line CDC CJ. ~3. - DrUVE SELECT IOI\! 

4546 
4560 

00969 343Dl fffff 4561 S£L00: !HOR Rl3, Rl ;LOGICAL DRIVE NO. TU Rl 
4562 JSR.P DRlVSTAT ; GET DRIVE STATE 

0096A £0404 lf000 4562 + SfTPGE DRIVSTAT_SHR_HttB & JSRP DRIVSTAT 
00~6B 3418F F0263 4563 ALDRAM R8,PRSSTATE ; SAVE DRIVE STATE 

4564 JSR.P LOGICAL ;LU6ICAL DRIVE NU. TU U 
0096C E04U0 lf lf9 4564 + SETPGE LOGICAL_SHRjrnB & JSRP LOGICAL 

4565 
00960 323f0 lf329 4566 QTOR RU ~ JSR SEL4U ;COHPUTE THE BIT FUR THIS DKlVE 
0096E 37352 f006F 4567 RDHSKB R2,BITILD ;LUC. UF ILD BIT FUR THlS DRIVE 
0096f 373f J f00BA 4568 RDRAMB Rl,ILDfLG ;GET IL.D fLAGS 
00970 45351 F0004 456'3 f1SKRB l T R 1, 4 ; ILD RUNNitlll? 
00971 fffff 3317A 4570 BOZ SELOUA ;lf NOT RUNNING, JUMP 

4571 
00972 3714E f0054 4572 MOVE MSKl,IREG & NOP SKPEND ;GET SEEK COMPLETE PENDING ••• 

4573 JSR. P srrnRD ;BITS FOR ALL DRIVES 
00973 E0400 lf03B 4573 + SETPGE SNBRD_SHR_HttB t JSRP sr1BRD 
00974 41104 fffFf 4574 AND AB,FUUTL,R0,R4 ;If THERE IS AN ON-LINE SEEK ••• 
00975 40131 33ADF 4575 AND AU,fOUTL,R3,Rl & BNZ SEL20A ;COMPLETE PENDING ON THE ILD ••• 
00976 3403f 33ADF 4576 RTOQ R3 & BHZ SEL20A ;DRIVE, SET INTERVENTION REUB ••• 
00977 34340 ffFFf 4577 RTOR R4,RO ; TO THE ILD 
00978 3412E lf0CE 4578 ALDREG R2,IREG & JSR SMBWRTA ;SET THE BIT FOR THE ILD DRlVE 
00979 433F2 E09B5 4579 Rf SETR R2 ~ JHP SEL00B 

4580 ; 
4581 SEL00A: TSTMEQU 50,SEN00 ;Sense 0 = Intervention & Equip. chk? 

0097A 373f0 f0000 4581 + RDRAMB RO,SEN00 
0097B 65150 f0050 4581 + TSTREQU R0,50 
0097C Ff Ff F 33308 4583 BOZ SEL28 ;$Yes, Equipment Check 
0097D 3412£ lf0CD 4587 ALDREG R2,IR£6 & JSR SMBRDA ;BET THE BIT fOR THE ILD DRIVE 
0097E 41140 33181 4588 AND AB,FUUTL,R4,R0 & BUZ $+3 ;lf AN ILD IS RUNN(NG Utt ••• 
0097f 40130 33AED 4589 AND AQ,fOUTL,R3,RU & BNZ SEL21 ;THE DESIRED DRIVE, 
00980 433f2 33AED 4590 RESETR R2 & BNZ SEL21 ;SEND INTERVENTION REQUIRED 

4591 
00981 4505£ f0010 'l592 TSTRBlT RJ 4, H1 ;READ COUNT FLAG? 
00982 fffff 1352E 4593 CJSR ALUZ,CLRSENS ;If not, clear Sense Bytes 

4594 
00983 fffff lflD5 4600 JSR SEL07 ;R£SET SEEK COMP. PENDING 

4601 JSR.P CLRSECTl ;CLEAR SAVED SECTOR THIS DRIVE 
00984 £0403 lf368 4601 + SETP6£ CLRSECTl_SHR_HttB & JSRP CLRSECH 
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Adar Line CDC CJ .. S.. ·- Df~: I VE Sf~L.ECT 1 UN 

4603 SEL00B: JSR.P LOGICAL ;GET LOGICAL DRIVE NU. 
00985 E0400 lflf9 4603 + SETPGE LOGICAL_SHR_HttB & JSRP LOGJ CAL 
00986 323FD FFFFF 4604 QTOR Rl3 ;HOVE IT TO RI3 

4605 ; 
00987 E00B2 Fffff 4606 SEL01: CTL snC,HSSMRST ;RESET HSSM INTERRUPTS 
00988 ElOOB FFFFF 4607 
00989 45350 F003f 4611 
0098A FFFFF 1F333 4612 

4613 
00988 E0403 lf 125 4613 + 
0098C 4505E f0800 4614 
0098D 340DF 3318F 4615 
0098E 3535D f0001 4616 

4617 
0098f B2200 f0000 4618 
00990 341DF F000D 4619 

4620 
00991 37350 F00E3 4620 + 
00992 3410F f000f 4620 + 
0~993 46346 F0070 4621 

4622 
4623 
4624 

00994 91EDF 4f7ff 4625 
~U995 Cl045 FFFFF 4626 
00996 Cl045 BB19D 4627 
00997 El007 83FfF 4628 

4629 
00998 91E6f fffff 4630 
00999 37358 F0098 4631 
0099A D~Ff 8 C0004 4632 
00998 35358 F0968 4633 
0099C C1045 9819C 4634 

4635 
0099D 45055 f 0020 4636 
0099E ff f FF 332DE 4637 
0099F ffFFF lf337 4638 
009A0 4505f F2U00 4639 
009Al fffff 131E0 4640 
009A2 45055 F0010 4641 
009A3 fffff 331A5 4642 
009A4 353SF f0100 4643 

4644 
009A5 3714f f0008 4645 
009A6 3415F F000E 4646 

4647 
009A7 45055 f0040 4661 
009A8 133F8 331AB 4662 

; 

CTL HSSn,RSTUSEL ;DE-SELECT PRESENT DRIVE 
MSKRBIT Rl3,3f ;ISOLATE LOGICAL DRIVE IN R13 
JSR STRING ;DRlVE STRING NO. FUR SENSE 
JSR.P DOUBLE ;DOUBLE DR. NU. If NEEDED 
SETPGE DOUBLE_SHR_HIB & JSRP DOUBLE 
TSTRBIT RI4,800 ;SECOND DRIVE fLAG? 
RTOQ Rl3 ~ BOZ $+2 ;IF NOT, JUHP; PHYS. DR. ro Q 
SETRBIT Rl3, 1 ; JNCR. DRIVE NU. +I 

WRTE HSSMA,LDDRBO & NOP 0 
ALDRAM Rl3,SEN113 
SETMBIT HiE3,SEN115 
RDMSKB R0,HttE3 
ALDRAH R0,SEN115 
AND DU,B,nSKl,R6 & NOP Htt70 

;CLEAR DATA BUS OUT REG. 
;PHYSICAL DRIVE FOR SENSE 
;SELECT TAG to Sense 15, format J 

;CARD CA8E BITS <CHnLLHGP.) TO P.6 

; SELt.:~CT THE Df~: 1 VE 

; 

WRTL HSSM,LDDRUSEL,R13 & PSHLD Htt7ff ;SET UNIT SEL. REG. 
RD HSSM,RDDRSTI,R5 
RD HSSM 1RDDRST1,R5 & CJPOP EVCNTZ,SEL02 ;READ DRIVE STATUS 
CTL HSSM,SETUSEL & CLPCNT NALUZ ;IF NONE, JUttP BACK; S~LECT DRIVE 

WRTL HSStt,LDDRUSEL,R6 
RDl1SKB R8, '38 
RDXFR SMC,,RB & LDCT 4 

;LOAD CARD CAGE SELECT ONLY 
;HSB's of 2-second timer ••• 

SETRBIT R8,968 ;Plus LSB's into RB 
RD HSSM,RDDRST1,R5 & CJPCNT EVCNTZ,$ ;READ DRIVE STATUS 

SEL02: TSTRBIT RS,SELECT 
BOZ SEL20 

;CHECK FOR UNIT SELECTED 
;IF NOT SELECTED, INTERVENTION 
;COMPUTE PHYS. ADDR. 

; 

JSR PHYSAD 
TSTRBIT RIS,2000 
CJSR ALUZ 1SEUl9 
TSTRBIT RS,HRITPROT 
BOZ SEL02A 
SETRBlT RlS, 100 

SEL02A: MOVE MSKl,RAME & NOP H~B 
ALDRAtt R5,SEN114 

TSTRBIT R5, BUSY 
DECRB R8 & BOZ SELU2C 

;POLLING FLAG SET? 
;If NOT, COMMAND CHECK 
;DRIVE 1 HRITE PROTECT"? 
;If NUT, JUMP 
;SET READ ONLY FLAG 

;SENSE 8, FORMAT l = ON LINE 
;SAVE DRIVE STATUS FOR SENSE 

;Drive Busy? 
;No, continue; Deer. Busy timer 
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Addr Line CDC CJ .. S. - D~~:: I VE SELECT I UN 

009A9 FFFFF 339CB 4663 
009AA ffff f E0803 4664 

4665 ; 
009AB 37341 4f00J 4666 SEL02C: 
009AC Cl045 887FF 4667 
009AD 45055 f 0008 4668 
0U9AE 41015 13BOA 4669 
009Af fffff 332DE 4670 

4&71 i 
00980 3415f fU00E 4672 5EL03: 

4673 
00981 37350 f0021 4673 + 
00982 3410F FOOUA 4673 t 
00983 3710f fOUlO 4674 
00984 3710F F000B 46/5 

4676 
00985 4505f f2000 4677 
00986 603FF A3FFF 4678 

4679 
00987 771FE f0~2D 4680 
00988 3705f f09B7 4681 
00989 0613£ 5F1Bf 4682 
009BA Fffff 6f 7Ff 4683 

4684 
009BB 37342 5f884 4685 
009BC 37342 5F87E 4686 
009BD 37342 5f878 4687 
009BE 37342 f0072 4688 

4689 ; 
009Bf 373f 6 fOOBA 4690 S£L04: 
009CO 3412£ lf0CD 4691 
009Cl 41140 331£4 4692 
009C2 40130 339C4 4693 
009C3 ffff f 331E4 4694 

46'35 
009C4 45156 f0004 4696 
009C5 51340 339E4 4697 
009C6 50D3f f ffff 4698 
009C7 3412£ lFOCE 4699 
009CB 3S35D f 10U0 4700 
U09C9 37352 f0019 4701 
009CA 433F0 E0B7B 4702 

4703 ; 
009CB 4505E f0020 4704 SEL05: 
009CC fffff 33900 4705 

470£ 
009CD 373F0 F00BA 4706 t 
009C£ 45150 F0004 4706 + 
009CF FFFff 33102 4707 
009D0 Cl045 fffff 4708 SEL0SA: 
009Dl Cl045 E09A6 4710 

BNZ SEL05 
JMP SEL25 

;If timer not expired, jump 
;Otherwise, Equip. Check 

RDREGB MSKl,Rl & PSHLD READY ;SET 'READY' MASK 
RD HSSH,RDDRST1,R5 & CLPCNT EVCNTZ ;READ DRIVE STATUS 
TSTRBIT RS,fAULT ;DRIVE FAULT? 
AND AB,O,RI,RS & CJSR NALUZ,SEL30 ;YES, ATTEMPT ro RESET IT 
BOZ SEL20 ;If DRIVE NUl READY, INTERVENTION 

ALDRAM R5,SENI14 
SETHBIT 21,SENllU 
F:DMSKB RU, 21 
ALDRAM R0,SEN110 
RES£TRAtl srn121 
RESETRAr1 SEN 111 

TSTRBIT RI5,2000 
XUR AQ,B,Rl5,Rl5 & CRTS NALUZ 

;SAVE DRJVE STATUS fOR SENSE 
;SET SENSE: ACCESS READY/HEAD LOAD 

;CLEAR SENSE BYTE 21, fORMAT 1 
;CLEAR SENSE BYTE 11, fURnAT l 

;CHECK FOR POLLING 
;IF PULLING, RETURN 

XNOR DZ,fOUTL,RAME,IREG & NOP £fALLOH ;GET THE BIT FOR THJS HIO 
RDr1SKQ $-1 
ADD DQ,fOUTL,VP£,IREG & LDAR SEL04 ;COMPUTE JUMP LOCATION 
JIR 

RDREGB HSK1,R2 & JAR ATTN4 
RDREGB HSK1,R2 & JAR ATTN3 
RDREGB MSK1,R2 & JAR ATTN2 
RDREGB MSKI,R2 & NOP ATTNl 

RDRANB R&,ILDFLG 
ALDREG R2,IREG & JSR SMBRDA 
AND AB,fOUTL,R4,R0 & BOZ SELl~ 
AND AO,fOUTL,R3,R0 & BNZ St2 
BOZ SEUU 

TSTBIT R6,4 
OASK AB,B,R4,R0 & BNZ SELl~ 
MASK AU 1U1R3 
ALDREG R2,IREG & JSR SnBWRTA 
SETRBJT Rl3,1000 
RDHSKB R2 1 19 
RESETR RU & JMP POLL05C 

TSTRBIT RJ 4, 20 
BNZ SEL05A 
TSTMBIT 4,ILDFLG 
RDRAMB R0,ILDFLG 
TSTDIT R0,4 
BUZ SEL05B 
RD HSSl'l,RDDRST1,R5 
RD HSSH,RDDR5Tl,R5 & JMP SEL02Atl 

;LOC. Of ATTN. PENDING HAl0-4 
;LOC. OF ATTN. PENDING HAI0-3 
;LOC. Of ATTN. PENDING HAI0-2 
;LOC. Of ATTN. PENDING HAlO-l 

;G£T ILD fLAGS 
;GET ATTN. PENDING BITS THIS HAIO 
;If ATTENTION PENDING ••• 
;ON THIS URIVE C0-23), JUMP 
;If NOT DRIVE 24-31, JUHP 

;CHECK ILD RUNNING 
;IF RUNNING, JUMP 
;DELETE AlTENTIUN PENDING ••• 
;fUR THIS DRIVE UN THIS HAIU 
;CHAN. STATUS = BUSY 
;FILE STATUS NUT AS EXPECTED 
;SEND ATTN./BUSY STATUS 

;SPECIAL fLAG SET? 
;IF YES, WAIT FOR NUT BUSY 
;ILD Running? 

j If not, jump 
;Read Drive status .•• 
;Stwice and check again for Busy 
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4714 j 

0~9D2 4505f f2000 4715 SEL05B: TSTRBIT RJ5,2~00 ;TEST FUR PULLING FLAG 
~09D3 603Ff A3f f F 4716 XOR AQ 1 B,Rl5,Rl5 & CRTS NALUZ ;IF SET, RESET IT & RETURN 
00904 FFf f F £09D0 4718 JI-IP SEL05A ;$Utheru1se, va1t for not Busy 

4731 
4732 i THIS SUBROUTINE Hill CLEAR THE SEEK COMPLETE PEHDlll6 BIT FOR FOR 
4133 ;THIS DRIVE OH nll HI0 1 S. 
4734 

009D5 37352 f 0054 4735 SEL07: RDMSKB R2,SKPEND jLOC. OF SEEK COMP. PENDING 
009D6 FFFFF 4f 004 4736 PSHLD 4 ;5 LOCATIONS ro CHECK 
00907 FFFFF lf lDC 4737 JSR DELABIT ;CLEAR SEEK PEND. THIS DRIVE 
009D8 05342 88003 4738 ADD DB,B 1NSK1 1R2 & CLPCNT EVCNTZ,D~3 ;lF NOT DONE, CHECK NEXT 

4739 
00909 37352 f 03FC 4740 RDMSKB R2 1RPSPEND ;CLEAR R.P.S. PENDING BIT ••• 
009DA ffFfF lf lDC 4741 JSR DELABIT ; FOR THIS DRIVE 

4742 ; 
009DB 37352 f02B5 4743 SEL07A: RDHSKB R2,DRONCYL ;LOC. Of DRIVE ON CYLINDER 

'i744 ; 
0~9DC 3412E If0CD 4745 DELABIT: ALDREG R2,IREG & JSR SnBRDA ;GET THE BITS 
009DD 51340 A37ff -H46 HASK AB,B,R4,R0 & CRTS ALUZ ; IF NONE, RETURN 
009DE 5003F f Ff ff 4747 MASK AQ 1Q1R3 ;ELSE, CLEAR THE BIT FUR ••• 
009Df 3412E E0044 4748 ALDREG R2 1 IREG & JHP SHBWRT ;TH!S URIVE & RETURN 

4749 
009E0 6505C f0015 475U SEL09: TSTRnSK Rl2,I5 ;CHECK "WRITE H.A.L R0" COMMAND 
U~9El ffFFF A3Fff 4751 CRrs NALUZ ; [f rmr, RETURN 
009E2 37352 fOUUl 4752 RDtlSKB R2,I ;SENSE 7: INVALID COMMAND 

4753 JPOP.P COf1REJlA ;SEND COHHAND REJECT 
009£3 £0400 Bf 102 4753 + SETP6E CUt-lREJlA_SHRjl#~ & JPOPP CONREJIA 
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4755 
4756 
4757 
4758 
4759 
4760 
4761 
4762 
4763 
4764 
4765 
4766 

009E4 ffFFF lf342 4778 
009£5 37I0f f0025 4779 

4780 
009£6 3497F f024A 4780 + 
009E7 3417f f024B 4780 + 
009£8 373DB C0U01 4781 
009E9 34586 3329E 4782 
009EA 370FF f 03E5 4783 
009EB 60180 3329E 4784 
009EC ff ff f 3329B 4785 
009ED 3418F f03E5 4786 

4787 
009EE 335F6 981EE 4789 
009Ef 34363 fffff 4790 
009F0 45353 f 0006 4791 

4846 
009Fl 37350 f0074 4846 + 
009f2 3410f f02CD 4846 f-

009f3 433f2 ff ff f 4847 
009f 4 433FA fffff 4848 
009F5 37351 f007D 4849 
009f 6 37350 F0E29 4850 
009F7 3410f f02Cf 4851 
009f8 3411F F02D0 4895 

4896 
009f 9 45058 f 000£ 4897 
009f A 325Fl fFfff 48'38 

; THIS PORTION OF THE SELECTION ROUTINE WILL SET UP ALL THE CONSTANTS AND 
;LIMITS NEEDED IN OTHER PARTS OF THE PROGRAM. THEY WILL BE SET UP FROM THE 
;FLAG BITS STORED IN THE SMB HEHORY fOR EACH DRIVE. If NU FLAGS ARE STORED 
;FOR THIS DRIVE, THE PROGRAH HILL ATTEHPT TO READ THE FLAGS FROM THE HEADER 
;FIELD RECORDED WITH EACH RECORD ON THE DRIVE. If SUCCESSfUL, THE FLAGS 
;HILL BE SAVED FOR FUTURE USE AND THE CONSTANTS AND LIMITS UlLL BE conPUTED. 
;If UNSUCCESSFUL, UNIT CHECK STAlUS WITH SENSE BYTE 0 =EQUIP. CHECK, 
;SENSE BYTE 1 = INVALID TRACK FORMAT AND SENSE 7 = lE (UNABLE ro DETERMINE 
;DRIVE TYPE AT INITIAL SELECTION) WlLL BE GENERATED. RECUV. ACTION WlLL BE 'A'. 
; 
SEL10: 

SEL10A: 

SEL10B: 

EQU $ 
JSR FLAGLOC 
RESETRMI SEN216 
SVHD R7,SAVXfRU 
ALDRAHU R7 1SAVXFRU 
ALDRAM R7,SAVXFRU+l 
RDREGB RAMI,RB & LDCT 1 
OR AZ,RSBZ,R8,R6 & BUZ SEL15 
RDRArlQ LASTFLG 
XOR AO,FUUTL,RS,ZERO & BOZ SEL15 
BOZ SELRTU 
ALDRAN R8,LASTFLG 

OR ZB,RSBZ,,R6 & CJPCNT EVCNTZ,$ 
RTUR R6,R3 
MSKRBIT R3, 6 
SETHBIT Dttll6,RECLNTH 
RDMSKB R0,Dtt116 
ALDRAM R0,RECLNTH 
RESETR R2 
RESETR Rl0 
RDtlSKB Rl,DU25 
RDnSKB R0,D~3625 
ALDRAM R0,BUfCAP 
ALDRAH Rl,MAXREL 

TSTRB IT RB, HttE 
OR ZQ,RSBZ,,Rl 

;LUC. UF DR1VE FLAGS 
;CLEAR SENSE 16, fORMAT 2 
;Temp. save R7 
; SAVE 12 ltSBS 
; SAVE 12 LSBS 

;GET THE FLAGS INTO RB 
;lf NONE, ATTEMPT TO READ HEADER 
;GET LAST fLAG 
; If NONE, READ HEADER 
;If tnis flag= last flag, return 
;ELSE, THlS FLAG lS LAST FLAG 

;<RECORD LENGTH X2 INTO POSITION 
; <AUD INTO R3 
;<ISOLATE RECORD LENGTH X2 ONLY 
;$Record Length = 116 words 

;$ 125 RELATIVE RECORDS 
;$ 1/4 BUFFER CAPACITY 
;$SAVE JT 
;SAVE MAX. RELATIVE RECORD 

;ISOLATE DRIVE TYPE X2 INTO Q 
;Drive type to Rl 
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009FB 436F4 FFFff 4'300 AHD ZB 1LSBOZ 11 R4 ;< U X 2 = X4 lNTU U 
009fC 327F4 Fffff 4901 UR ZU,LSBZ 1,R4 ;< U X 2 = XB INTO R4 
009FD 00~4F 5F269 4902 ADD AQ 1Q1R4 & LOAR SEL14 ;< Q + IH = Xl2 
009FE 0001F Fffff 4911 ADD AU,D,Rl ; Add Dr 1 ve type 
UU9Ff 0615E FOA01 ·1'312 ADD DQ 1FUUTL 1MSK2 1 IREG & NUP S+D~2 ;DO A JUMP ACCORDING JU DRIVE ••. 
OOA~0 335F3 6f 7Ff 4914 UR ZB,RSBZ,,R3 & JlR ;<type X13; rt. shift lngth. flags 

4918 i 
4919 ;CO) SPARE DRIVE TYPE 

OOAOl 37354 F07FF 4920 RDHSKB R4,D~2047 ;SPARE MAX. USABLE CYL.= 
00A02 37350 F07ff 4921 RDMSKB R0 1MAXCYL0 ;SPARE MAX. DRIVE CYL.= 
00A03 37355 F003f 4922 RD11SKB R51D363 ;SPARE HAX. HEAD = 
00A04 37357 f 0000 4923 RDBSKB R7 1D#O ;Spare Max. Sector = 
OOAG5 ffFFF FFFFf 4925 NOP 
00A06 05053 FOAOA 4926 ADD DB,Q,MSK2,R3 & NOP S+Dtt4 ;<JUMP LOC. ACCORDING ••• 
00A07 321FE ffffF 4927 QLDREG !REG ;<TO RECORD LENGTH 
00AOB 37353 F0f Ff 4929 RDHSKB R3,Httfff ;S 1/4 WORDS PER TRACK AT 116 
OOA09 0534A 6FOOO 4933 ADD DB,B,MSKl,RlO & JIR POINTO ;<SPARE DRIVE TYPE POINTER 
00A0A 37341 5f800 4939 RDREGB MSKl,Rl ~ JAR Dtt0 ;INVALID RECORD LENGTH 
00A0B 37341 5f87f 4941 RDREGB MSKl,Rl & JAR D~127 ;$SPARE HAX. RECORD (116 WORDS) 
00A0C 37341 5F800 4942 RDREGB HSKl,Rl ' JAR 0 ;SINVALID RECORD LENGTH 
00AOD 37341 5f800 4'343 RDREGB MSKl,Rl & JAR 0 ;SINVALID RECORD LENGTH 

4%1 ; 
4%2 ; (1) CDC ~)f-\Br::r..:: 5 URIVE 

00A0E 37354 f0634 4%3 RDnSKB R4,DU1588 ;SABRE 5 USABLE CYL.=1588 
00A0F 37350 f0661 4%4 RDHSKB R0,MAXCYL1 ;SABRE 5 HAX. DRIVE CYL.=1633 
00Al0 37355 f000E 4%5 RDl-lSKB R5, DU4 ;SABRE 5 HEAD = 14 
00All 37357 f0000 4%6 RD11SKB lU,Dtt\l ;Sabre 5 R.P.S. not supported 
00Al2 fffFF Fffff 4968 NOP 
00Al3 05053 F0Al7 4%'3 ADD DB,01HSK2,R3 & NOP St0~4 ;<JUnP LOC. ACCORDING ••• 
00Al4 321FE Fffff 4970 QLDR£G !REG ;<TU RECORD LENGTH 
00Al5 37353 F0797 4'372 RDnSKB R3, 7'37 ;S 1/4 WORDS PER TRACK AT 116 
00A16 0534A 6f036 4976 ADD DB,B,MSKl,Rl~ & JIR PUINTI ;<SABRE 5 DRIVE TYPE POINTER 
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00Al7 37341 SF800 4982 
00Al8 37341 5F843 4984 
OOA19 37341 5F800 4985 
OOAlA 37341 Sf800 4986 

5004 
5005 

00AlB 37354 F0347 5006 
UOAlC 37350 F034B 5007 
00AlD 37355 f0012 5008 
00AlE 433f 7 FfFFF 5009 
OUAlf FffFf ffFff 5011 
00A20 05053 F0A24 5012 
00A21 321FE fffff 5013 
UOA22 37353 f0658 5015 
00A23 0534A 6F024 5019 
00A24 37341 5F800 5025 
00A25 37341 5f836 5U27 
00A26 37341 5F800 5028 
00A21 37341 5Fsmo s029 

5047 
5048 

00A2B 37354 fU669 5049 
00A29 37350 F066D 5050 
U0A2A 37355 f0009 5051 
00A28 433F7 fffff 5052 
00A2C 37372 ff ff f 5054 
00A2D 05053 FOA31 5055 
00A2E 321FE fffff 5056 
00A2F 37353 f 0797 5058 
00A30 ~534A 6F4C8 5062 
00A31 37341 5FB00 5068 

RDREGB NSKl,Rl & JAR Dtt0 
RDREGB MSKl,Rl & JAR Dtt67 
RDREGB NSKl,Rl & JAR 0 
RDREGB NSKl,Rl & JAR 0 

; (2) CDS 513-·r·UL DRIVE 
RDMSKB R4,Dtt839 
RDMSKB RO,MAXCYL2 
RDMSKB RS, DttlB 
RESETR R7 
NOP 
ADD DB,O,MSK2,R3 & NOP S+Dtt4 
ULDREG !REG 
RDr1SKB RJ, 658 
ADD DB,B,MSK1,Rl0 & JIR P01NT2 
RUREGB MSKl,Rl & JAR D•O 
RDREGB nSKI,Rl & JAR Dtt54 
RDREGB MSKl,Rl & JAR U 
RDREGB nSKl,Rl & JAR 0 

;INVALlD RECORD LENGTH 
;SSABRE 5 MAX. RECORD (116 WORDS) 
;SINVALlD RECORD LENGTH 
;SINVALID RECORD LEHGTH 

;CDS 513 MAX. USABLE CYL.=839 
;CDS 513 MAX. DRIVE CYL.= 843 
;CDS 513 MAX. HEAD = lB 
;ens 513 R.P.S. not supported 

;<JUMP LOC. ACCORDING ••• 
;<TU RECORD LENGTH 
;S 1/4 WUROS PER TRACK AT 116 
;<CDS-513 DRIVE TYPE POINTER 
;INVALID RECORD LENGTH 
;SCDS-513 MAX. RECORD (11& WORDS) 
;SlNVALIU RECORD LENGTH 
;SINVALID RECORD LENGTH 

; ( :;:} ) f··uJ· I TSU 3:::/"-r•1B.. URIVE (f12333K) 
RDMSKB R4,D~l641 ;fUJl. 337 MAX. USABLE CYL.=1641 
RUNSKB R0,NAXCYL3 ;FUJI. 337 MAX. DRIVE CYL.=1645 
RDMSKB R5,Dtt9 ;fUJI. 337 MAX. HEAD = 9 
RESETR R7 ;fuj1. 337 R.P.S. not supported 
RDREGB EOFSW,R2 ;<OPTION SWITCHES TU R2 
ADD DB,O,MSK2,R3 & NOP $+Dtt4 ;<JUMP LOC. ACCORDING ••• 
QLDREG IREG ;<TO RECORD LENGTH 
RDASKB R3,797 ;S 1/4 UORUS PER TRACK AT 116 
ADD DB,B,MSK1,Rl0 & JIR POINT3 ;<FUJI. 337 DRIVE TYPE POINTER 
RDREGB ASKl,Rl & JAR D#0 ;INVALID RECORD LENGTH 



HALE listing: C:S6ccl.src Fri Aug 17 07:38:22 1990 Paga '33 

Addr Line CDC CJ .. S.. -" Df~'. J VE Sf..LECT I Ul\I 

UOA32 37341 5F843 5070 
00A33 37341 5FB00 5071 
OUA34 37341 5f800 5072 

5090 ; 
5091 ; (·=-1·) 

5095 
00A35 E0403 lf740 5U95 • 
00A36 37350 f 02£7 5097 
~0A37 37355 fOOlA 50~8 

00A38 37357 f04U0 5100 
OOA39 FfffF FffFf 5105 
00A3A 05053 f0A3E 5106 
00A3B 321FE FFFFF 5107 
00A3C 37353 f0910 5109 
00A30 G534A &FODA 5113 
0BA3E 37341 5f800 5119 
00A3F 37341 5F850 5121 
00A40 37341 5f800 5122 
00A41 37341 5F800 5123 

5141 
5142 

00A42 37354 f02&D 5143 
00A43 37350 f026f 5144 
00A44 37355 f001A 5145 
00A45 37357 f0400 5146 
00A4& ffFFF fFffF 5148 
00A47 05053 FOA4B 5149 
~0A48 321FE FFfFF 5150 

; 
;<:5) 

RDREGB ASK1 1R1 & JAR D~67 
RDREGB MSKl,Rl & JAR 0 
RDREGB nSKl,Rl & JAR 0 

;SFUJl. 337 MAX. RECORD {ll6 WORDS) 
;$INVALID RECORD LENGTH 
;SlNVALID RECORD LENGTH 

FlJJ 1 TSU SftJ~~LLClftJ-!:1 URlVE 012344KZ> 
JSR.P REVJK ;Check max. useable cyl. 
SETPGE REVJK_SHRjrnB & JSRP RE'JJK 
RDMSKB R0,MAXCYL4 
RDnSKB R5, urn, 
RDMSKB R7,VALS£CT 
NOP 
ADD DB,Q1MSK2,R3 & NOP S+D~4 

QLDREG lREl.l 
RDMSKB R3, 910 
ADD DB,B,NSKI,RlO & JIR POINT4 
RDREGB HSKl,Rl & JAR Dtt0 
RDREGB MSKl,Rl • JAR 0~80 
RDREGB n5K1 1Rl & JAR 0 
RDREGB NSK1 1Rl & JAR 0 

FlJJ' I TSU SlrJ1~LUJltJ" ... ~:1. DRIVE 
RDUSKB R4,D~621 
RDMSKB R0 1MAXCYL5 
RDl15KB RS, nrn, 
RDMSKB R7,VALS£CT 
NUP 
ADD DB 1 Q1M5K2 1R3 & NOP S+Dtt4 
QLDREG IREll 

;SWALLOW-5 MAX. DRIVE CYL.=743 
;SWALLUH-5 MAX. HEAD = 26 
;Swallow-5 Maxi sector Chard) 

;<JUMP LOC. ACCORDJNG ••• 
;<TO RECORD LENGTH 
;$ 1/4 Words per Track (116 WORDS> 
;<SWALLUW-5 DRIVE TYPE POINTER 
;INVALID RECORD LENGTH 
;SSWALLUW-5 MAX. RECORD (116 WORDS) 
;$INVALID RECORD LENGTH 
;SINVALID RECORD LENGTH 

;SWALLOW MAX. USABLE CYL.=&21 
;SWALLOW MAX. DRIVE CYL.=623 
;SWALLOW MAX. HEAD = 26 
;Swallow ttax. Sector Chard) 

;<JUMP LUC. ACCORDING ••• 
;<TO RECORD LENGTH 
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Addr Line CDC 0. S. - Dt;.: I VE f3t~:l£CT JC.JI\! 

00A4~ 37353 F0/97 5152 
00A4A 0534A 6f012 5156 
00A4B 37341 5f800 5162 
00A4C 37341 5f843 5164 
00A4D 37341 5f800 5165 
00A4E 37341 5f800 5166 

5184 
5185 

00A4F 37354 f0961 5186 
00A50 37350 F0981 5187 
00A51 37355 f~009 5188 
00A52 37357 F043F 5189 
00A53 37372 fffff 5191 
00A54 05053 FOA58 5192 
00A55 32lfE ffffF 5193 
~0AS6 37353 FOSAA 5195 
00A57 0534A 6f 435 5199 
00A58 37341 5f8U0 5205 
00A59 37341 5f832 5207 
00A5A 37341 5F8~0 5208 
00A5B 37341 5f800 5209 

5227 
5228 

00A5C 37354 f0961 5229 
0UA5D 37350 f097f 5230 
00A5E 37355 F0009 5231 
00A5f 37357 f 043f 5232 
00A60 37372 FFFFF 5234 
00A61 05053 f0A65 5235 
00A62 321FE FFFFF 5236 
00A63 37353 f 05AA 5238 

i 

RDMSKB R3 1 7'37 
ADD DB,B,MSK1,Rl0 & JlR POINTS 
RDREGB NSKl,Rl & JAR Dtt0 
RDREGB nSKl,Rl & JAR Dtt67 
RDREGB MSKl,Rl & JAR 0 
RDREGB HSKl,Rl & JAR 0 

;S 1/4 HORDS PER TRACK AT lt6 
;<SWALLOW-4 DRIVE TYPE POINTER 
;lNVALID RECORD LENGTH 
;$SWALLOW-4 nAX. RECORD (116 WORDS) 
;SINVALID RECORD LENGTH 
;SINVALID RECORD LENGTH 

; ( 6) CDC 36B-f''IB .. DRIVE <PA8A2) 

i 

RDMSKB R4,Dtt2401 
RDMSKB RO,HAXCYL6 
RDMSl(B R5,D~9 
RDNSKB R7,VALSECT+Dl63 
RDREGB EUFSU,R2 
ADD DB 1Q,HSK2 1R3 ~ NOP $+Dtt4 
QLDREG IR£G 
RDl1SKB R3, 5AA 
ADD DB,B,MSKl,RlU & JIR PUINT6 
RDREGB MSK1,Rl & JAR Dtt0 
RDREGB MSKl,Rl & JAR Dtt50 
RDREGB MSKl,Rl & JAR U 
RDREGB MSKl,Rl & JAR 0 

;CDC-368 MAX. USABLE CYL.= 2401 
;CDC-368 MAX. DRIVE CYL.= 2433 
;CDC-368 MAX. HEAD = 9 
;CDC-368 Nax. Sector = 63 
;<OPTION SWITCHES TO R2 
;<JUMP LOC. ACCORDING .•• 
;<TU RECORD LENGTH 
;S 1/4 Words per Track at 116 
;<CDC-3&8 DRIVE TYPE POINTER 
;lNVALID RECORD LENGTH 
;SCDC-368 MAX. RECORD {116 WORDS> 
;SINVALID RECORD L~NGTH 
;$INVALID RECORD LENGTH 

; ( 7) CDC-~:6fJ ( P?~f.:Jf..)~~:) mTH DfftCT JNFORMATION 
RDnSKB R4,D~2401 ;CDC-368 MAX. USABLE CYL.= 2401 
RDMSKB R0,MAXCYL7 ;CDC-3&8 MAX. DRIVE CYL.= 2431 
RDHSKB R5,D~9 ;CDC-368 MAX. HEAD = 9 
RDnSKB R7,VALSECT+Dl63 ;CDC-368 nax. Sector = 63 
RDREGB EOFSH,R2 ;<OPTION SWITCHES TO R2 
ADD DB,O,MSK2 1R3 L NOP S+Dtt4 i<JUMP LUC. ACCORDING ••• 
QLDREG IREG ;<TO RECORD LENGTH 
RDMSKB R3,5AA ;$ 1/4 Words per Track at 116 
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Addr Line CDC Cl. S" -·- Df;:: I VE ~~ELECT I ON 

0UA64 0534A 6F436 5242 
00A6S 37341 5f800 5248 
OOA66 37341 5F832 5250 
00A67 37341 5f800 5251 
00A68 37341 5F800 5252 

5270 

ADD DB,3,HSK1 1Rl0 & JIR POINT7 
RDREGB MSKl,Rl & JAR D#0 
RDREGB MSK1 1Rl ~ JAR Dl50 
RDREGB MSKI,Rl & JAR U 
RDREGB HSKI,Rl & JAR U 

;<CDC-368 DRIVE TYPE POIHTER 
;INVALID RECORD LENGTH 
;$CDC-368 MAX. RECORD (116 UURDS> 
;SINVALID RECORD LENGTH 
;SlNVALID RECORD LENGTH 

~0A69 45052 f08UU 5271 SEL14: TSTRBIT R2, BU0 
BUZ SEL14A 

;DlSK ARRAY OPTION? 
; If rmr, Jur1P 00A6A FFFFF 3326£ 5272 

OOA6B 335f O ff ff f 5273 
00A6C 335F4 FFfFf 5274 
0UA6D 5535A f 0400 5279 

5280 
0UA6E 0CJ4f f039C 5281 
00A6F 370ff F00BA 5282 
00A70 4605F f0004 5283 
OOA71 FFFFF 33275 5284 
00A72 3414f f020A 5285 
00A73 3410F F0245 5286 
00A74 3415F F020D 5287 

5288 
00A75 3414f f02D3 5289 
00A76 3410F F0204 5290 
00A77 3415f F02D5 5291 

5292 
00A78 65157 f0400 5293 
OOA79 FfFFF 33A7C 5294 
00A7A 14317 fffff 5295 
00A7B 35357 F0400 5296 

5297 
OOA7C E0400 1Flf9 5297 + 
00A7D 0615E f0494 5298 
00A7E 3417D Fffff 5299 

5300 
0UA7f 34llf FU2D6 5323 

5328 
00A80 fffff lf342 5329 

; 

UR ZB, RSBZ,, R0 
OR ZB,RSBZ,,R•l 
RSTRBIT RlO,TWUfER 

;J/2 MAX. DRIVE CYLlNDER 
;t/2 MAX. USEABLE CYLINDER 
;RESET TWO DRIVES fLAG 

SEL14A: ADD AZC,fOUTL,R4,RAME L NOP fRSTALT ;SAVE flRST ALTERNATE CYL. 
RDRAMQ ILDFLG ;GET ILD FLAGS 
TSTQBIT 4 ;ILD RUNNING? 
BOZ SEL14B ; If NOT, JUf1P 
ALDRAM R4,MAXCYLI ;ILD nAX. USEABLE CYLINDER 
ALDRAM R0,MAXCYLDl ; lLD MAX. DRIVE CYLINDER 
ALDRAM RS,MAXHDI ;lLD MAX. HEAD 

; 
SEL14B: ALDRAM R4,MAXCYLA 

ALDRAM RO,NAXCYLD 
ALDRAM RS,nAXHDA 

;SAVE NAX. USABLE CYLINDER 
;SAVE MAX. DRIVE CYLINDER 
;SAVE MAX. AMPERlf HEAD 

TSTREQU R7,VALSECT ;Valid Sector bit only? 
BNZ $+3 ; tlo, jump 
SBA AZ,B,Rl,R7 ;Max. rec.- 1 = Max. sector 
SETRBIT R7,VALSECT ;Include the Valid bit 
JSR.P LOGICAL ;Logical drive no. to Q 
SETPGE LUGICAL_SHR_H~B & JSRP LOGICAL 
ADD DU,fOUTL,NSK2,IREG & NOP NAXSECT ;Loe. of Max. sector this drive 
ALDREG R7,RAMI ;Save Max. sector this drive 

ALDRAM RI,AMPREC ;SAVE MAX. AMPERif RECORD 

JSR f LAGLOC ;LUC. Of fLAGS THlS DRlVE 



HALE Listing: C:56ccl.src Fri Aug l7 0/:38:22 1990 

Addr Line CDC CJ"~'.) n -- DI-~: I VE f)FLECT 101\1 

00A81 4505A F0400 5330 TSTRBIT RlO,TWOFER ; mo DR [VES FUR rHlS Ull [ J? 
00A82 603AA 33285 5331 XUR AQ 1 B 1 R1~ 1 Rl0 & BUZ $+3 ; If NUT I JUMP 
OOA83 OFlOF F02F4 5332 ADD DZC,FOUTL 1 ZERO,RAME & NOP TWODRIV ;SET TWO DRIVES FLAG 
00A84 35358 F0400 5333 SETRBIT RB,TWOFER ;SET TWO DRIVES BIT 
00A85 34180 FFFFF 5341 ALDREG R8 1RAMI ;SAVE FLAGS FUR THIS DRIVE 
00A86 341Bf f03E5 5342 ALDRAM RB,LASTFLG ;SAME FOR LAST FLAGS 

5343 
00A87 91BAF Fffff 5344 WRTL HSSM 1LDRTPTR,Rl0 ;LOAD DRIVE TYPE POJNTER 
00A88 9198f fFffF 5345 WRTL HSSM 1LDDRfLG,R8 ;LOAD THE HEADER FLAGS 

5346 
00A89 375F2 f 02CD 5347 OR DZ,RSBZ,RAME,R2 & NOP RECLNTH ;1/2 REC. LENGTH DIVIDE BY 2 = ••• 
UOA8A 335F2 lFOCF 5348 OR ZB,RSBZ 11 R2 & JSR MULTPLYA ;1/4 REC. LENGTH X AMPREC = ••• 
00ABB 3410f F02D9 5349 ALDRAM RO,HRDSTRK ;1/4 WORDS PER TRACK 

5350 
00A8C 0f3Fl f02D5 5351 ADD DZC,B,RAME,Rl & NOP MAXHDA ;AMPERIF MAX. HEAD +1 ••• 
00A8D 34302 1F0CF 5352 RTUR RU,R2 & JSR MULTPLYA ; X 1/4 WORDS PER TRACK= ••• 
00A8E 3490F f02D7 5353 ALDRAMU R0,CYLDIVAM ;1/4 ANPERIF ... 
00A8F 3410F F02D8 5354 ALDRAtt R0,CYLDIVAL ;CYLINDER DlVlSUR 

5368 ; 
5369 SEL14C: TSTMBIT 4,ILDFLG ; ILD Running? 

U0A90 373FO F00BA 5369 + RDRAr1B R0 1 ILDFLG 
00A91 45150 f0004 5369 + TSTBIT R0,4 
~0A'32 Ff f Ff 33A9B 5370 BNZ SELRHI ;Yes, no nee~ for Max. Address 

5371 
00A93 0C341 fffff 5372 ADD AZC,B,R4,Rl ;MAX. USEABLE AHPERlf CYL.+l TO Rl 
~0A94 370FF F02D7 5373 RDRArrn CYUHVAn ; GET Ar1PER IF ... 
00A95 D0Ff 2 ff ff f 5374 RDXfR Sr1C 11 R2 ;CYLINDER DIVISOR ••• 
00A'36 357F2 F02DB 5375 OR DB,LSBZ,RAME,R2 & NOP CYLD!VAL ; INTO R2 
00A97 337f2 lf0Cf 5376 OR ZB,LSBZ,,R2 & JSR MULTPLYA ;COMPUTE AND SAVE ••• 
U0A'38 321FF F02DF 5377 QLDRAr1 Lir11Tl ;l1AXH1Uf1. I I 

00A99 3490f f02£0 5378 ALDRAMU R0,LIMIT2 ;RELATIVE ADDRESS ••• 
00A'3A 3410F F02El 537'3 ALDRAH R0,LIMIT3 ;LIMIT (DISPLAY 4f5) 
0~A9B 373f 7 f024A 5380 SELRTN: RDRAnB R7,SAVXFRU ;Get saved R7-upper bits 
OOA9C D0FF7 FFFFF 5381 RDXFR snc,,R7 ;Move them to R7-upper 
00A9D 353f 7 Af24B 5382 OR DB,B,RAHE,R7 & RTS SAVXFRL ;Merge R7-lower bits & return 

5383 
5384 THIS ROUTINE RTTEHPTS TO READ THE HEADER FROH THE DRIVE. 
5385 ; 
5386 SEL15: JSR.P SEEK31 ;Check for normal drive status 

00A'3E £0400 lf 1'32 5386 + SETPGE SEEK3l_SHR_HttB & JSRP SEEK31 
00A9F 81800 F0000 5387 WRTE HSSM,LDRTPTR L NOP U ;Drive type pointer = 0 
00AA0 3710F F0018 5388 RESETRAM SEN415 ;RESET ERROR RETRY COUNT 
00AA1 37350 f0AA3 5389 RDt-iSKB R0,$+2 ;ERROR RETRY LOCATION 

5399 JSR.P SAVSnRTN ;SAVE IT lN CASE OF ERROR 
00AA2 £0400 1F4C6 5390 + S£TPGE SAVSflRTN_SHRJHfB & JSRP SAVSMRTN 

53'31 
5392 JSR.P CHKBUSY ;CHECK INTERFACE BUSY 

00AA3 E04U0 1F535 5392 + SETPGE CHKBUSY_SHRJilB & JSRP CHKBUSY 
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Addr Line CDC U. t3. ··-· Di:;:'. I VE. St::L.ECT I UN 

00AA4 ElOOO FFFFF 5393 
00AA5 BlF00 f0030 5394 
OOAA6 El00D FFFFF 5395 
COAA7 37350 F0ABB 5396 

5397 
00AAB £0400 lf 4CO 5397 + 
00AA9 37350 F61A8 5398 

5399 
00AAA E0400 1F4C2 5399 t 

5400 
O~AAB 37350 F0002 54U0 t 

00AAC 3410f f0025 5400 + 
00AAD 3535f F00Bl 5401 
00AA£ 37355 f0100 5402 

5403 ; 
5404 SEL15A: 

0UAAF E0400 IF37C 5404 + 
5405 

00AB0 373f O F02DC 5405 t 

00AB1 1410F f02DC 5405 + 
00AB2 FFFFF 33AAF 5406 
00AB3 373f 0 F02£2 5407 
00AB4 ff ff f 332C9 5408 
00AB5 1410f f02E2 5409 
00AB6 7710F f02DC 5410 
00AB7 FFfFF £0AAF 5411 

5412 ; 
00ABB £1000 1F342 5413 SELIG: 

5414 
00AB9 E0400 lf525 5414 + 
00ABA 3710F f00A6 5415 
00ABB 5535£ f0200 5416 
OOABC 553Sf f0401 541/ 
00ABD 433F2 1F33E 5418 
00ABE E1003 Sf2BF 5419 
00ABf 37160 4F0~1 5420 
UOAC0 Cl088 887ff 5421 

5422 
00AC1 E0403 1F35B 5422 t 

5423 
00AC2 E0403 33B&2 5423 t 

00AC3 55348 C000J 5424 
U0AC4 34586 ffFFF 5429 
00AC5 45058 f 0030 5430 

CTL HSSM, DIFRST ;DISK INTERFACE RESET 
WRTE HSSH,LDXNCJ ' NOP RDHDR 
CTL HSSH,XMCJCHD ;INITIATE READ HEADER OPERATION 
RDMSKB R0,SEL16 ;SM-DONE RETURN LOC. 
JSR.P SAVIRPT ;SAVE IT 
S£TPGE SAVIRPT_SHR_HttB & JSRP SAVlRPT 
RDHSKB R0,6IA8 ;SET 50-MS. TIMER 
JSR.P SAVSMTlM ;SAVE IT 
SETPIJE SAVSrmr1_SHRJi~B & JSRP SAVSr1Tlr1 
SETMBIT 2,SEN216 ;Sense 1&, format 2 = Read Headers 
RDf1SKB R0,2 
ALDRAM R0,SEN216 
SETRBIT Rl51 l 
RDnSKB R5, rn0 

;SET HEADER READ FLAG 
;SET Sn-READ ACTIVE FLAG 

JSR.P SMIRPT ;CHECK FOR AN INTERRUPT 
SETPliE Sr1IRPT _SHR_H#B & JSRP Sr1IRPT 
DECSMB SHTIME ;Deer. SM-timer 
RDRAMB RO,SHTinE 
SBA AZ,FOUTL,R0,RAME & NOP SMTIME 
BNZ SEL15A ;If NO TIME-OUT, CHECK AGAIN 
RDRAHB R0,SHTIMEA ;GET TIMER MSB'S 
BOZ SEL17 ;IF 01 TIME-OUT ERROR 
SBA AZ,FOUTL,R0,RAnE & NOP SMTIM£A ;D£CR. TIMER MSB'S 
XNOR DZ,FOUTL,ZERO,RAME & NOP SMTIME ;PRESET TlNER LSB'S 
JMP SEL15A ;CHECK AGAIN fOR INTERRUPT 

CTL HSSM,DlfRST & JSR fLAGLOC ;LOC. Uf HEADER FLAGS 
JSR.P HSUAITR ;WAIT LOUP ROUTINE 
SETPG£ HSWAI TR_SHR_HttB & JSRF' HSUAITR 
RESETRAM PARCNT ;RESET PARlTY RETRY COUNTER 
RSTRBIT Rl4,200 ;RESET ALT. TRACK FLAG 
RSTRBlT Rl5 1401 ;RESET Sn-RETRY & HEADER READ 
RESETR R2 & JSR SETHED ;SET HEAD = 0 
CTL HSSM,MPCRST & LUAR S+l ;nPC CONTROL RESET 
MOVE SMCST,ZERU & PSHLD 1 ;RESET XMC PARlTY ERRORS 
RD HSSM,RDDRFLG,RB L CLPCNT EVCNTZ ;READ THE HEADER FLAGS 
JSR.P XMCTPAR ;CHECK CT-BUS PARITY 
SETPGE Xf1CTPAR_SHRjiGB & JSRP XMCTPAR 
BNZ.P HSSHPAR ;lf AN ERROR, PROCESS 11 
SEJPGE HSSMPAR_SHR_HttB & BNlP HSSr1PAR 
MASK DB,B,MSKl,RB & LDCT l ;DELETE DEFECTIVE FLAG 
UR AZ,RSBZ,R8,R6 
TSTRBIT RB,30 ;ANY LENGTH BITS? 
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Addr 

00AC6 34180 339ED 5431 
OUAC7 3710F F03E5 5433 
0UAC8 FFFFF EOACB 5434 

5488 
548'3 
5490 
5491 

00AC9 E0400 lf525 5491 t 

00ACA £1016 lf344 5492 
00ACB 373f2 f0018 5493 
OOACC fff FF 1F33E 5494 
00ACD 45052 F0001 5495 
00ACE FFFFF 33AD0 5496 
00ACf 81800 f0080 5497 
00AD0 20142 FOOOA 5498 

54'3'3 
OOADl E0400 14683 5499 + 

5500 
5501 

00AD2 5535f F0401 5502 
00AD3 433f2 lf33E 5503 

5504 
0UAD4 373f 0 f 00BA 5504 t 

00AD5 45150 F0004 5504 + 
00AD6 f Ff Ff 33208 5505 

5506 
00AD7 320f f Af 7ff 5507 

5508 
5535 

; 

Fri Aug 17 ~7:38:22 1990 

ALDREG RB,RAH( ~ BNZ SELl~B 
RESETRAM LASTFLG 
JI1P SEL17A 

Page '38 

;IF YES, CONTlNUE; SAVE FLAGS 

Ul\IABLE TD READ DRJVE H~ADER 

SEL17: JSR.P HSWAITR ;WAIT LOOP ROUTINE 
SETPGE HSUAI TR_SHR_HttB ~ JSRP HSHAI TR 
CTL HSSM 1RSTAG3 & JSR CLRfLAG ;CLEAR fLASS FOR THIS DRIVE 

SEL17A: RDRAMB R2 1SEN415 ;GET SM-RETRY COUNT 
JSR SETHED ;RETRY COUNT IS H~AD NU. 
TSTRB IT R2, 1 ; ODD RETRY COUNT? 
BNZ $+2 ;If YES, JUMP 
URTE HSSM,LDRTPTR & NOP H180 ;DRIVE POlHfER FUR SECTORED DRIVE 
SUBB DB 1fOUTL 1MSKl,R2 & NOP DttlU ;IS THE COUNT> 10? 
CJSR.P AGB,SHERR25tl ;If NOT, TRY AGAIN 
SETPGE SMERR25+l_SHR_HttB & CJSRP AGB 1SNERR25+1 

;THIS JSR IS FOR STACK ADJUSTMEHT OHLY. THERE UILL BE HO RETURH CRTS). 

RSTRBIT Rl5 1401 
RESETR R2 & JSR SETHED 
TSTMBIT 41 lLDfLG 
RDRAttB RO,ILDFLG 
TSlBlT R~,4 

BOZ SEL1'3 

UR rn,u ft RTS 

;RESET SM-RETRY & HEADER READ 
;SEr HEAD = 0 
; lLD Running? 

; IF rmr f JUMP 

;RETURN; 0 = ILD RUNNING FLAG 

5537 TITLE CDC u .. s. -- m;u: VE st.:..:Lf.~CT I Ul\I Ef·::i:;:'.CW::~:> 
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Addr Line CDC u. s. --· Dt~: 1 VE E)EL...ECT I UN EF::F::ut~::f.:i 

5546 j 

5547 SEL19: 
UOAD8 37350 f001E 5547 + 
00AD9 3410F F0007 5547 + 

5548 
00ADA 37353 F000A 5549 

5550 
00ADB 37350 f0040 5550 + 
OUADC 3410F F0001 5550 + 
00ADD 433f0 EOAFE 5551 

5552 
5553 
5554 

SETMBIT IE,SEN07 
RDl1SKB R0 1 1 E 
ALDRAM R0 1SENU7 

RDMSKB R3 1 DU10 
SETr1BIT 401 SEl-101 
RDtlSKB R0 140 
ALDRAM R0 1SEN01 
RESETR RU & JMP SEL24B 

;Sense 7 =Unable to determine ••• 

;Drive type 0 Initial selection 
;RECOVERY ACTION = 10 
;SENSE 1 = INVALID Track format 

;SEND EQUIP. CHECK 

00ADE ffFff lf345 5555 
00ADf 3710F F0008 5556 
00AE0 3710F f000A 5557 

SEL20: JSR CLRf LAG+J ;CLEAR HEADER FLAGS lHlS DRIVE 
;CLEAR SEHSE BYTE 81 FURHAT 1 
;AND SENSE BYTE 101 FORMAT l 
;SAVE DRIVE STATUS FOR SENSE 
;SPECIAL fLAG SET? 

SEL20A: RESETRAH SEN108 
RESETRAN S£Nl10 

OOAEl 3415F F000E 5558 
00AE2 4505E f 0020 5559 
00AE3 E100B A3Fff 5560 

5561 
00AE4 373f7 f00BA 5562 
00AE5 4505f F2000 5563 
00AE6 ff f FF 332EA 5564 

5565 
00AE7 0F306 lf 429 5566 
00AE8 45051 F0004 5567 
00AE9 333f 7 A3f Ff 5568 

5569 ; 
00AEA 45357 F0004 5570 SEL20B: 
00AEB FFFFf 33AF3 5571 

5572 
00AEC E0403 1F583 5572 + 

5576 i 
5577 S£L21: 

00AED E0404 1F02B 5577 + 
00AEE 4505F f2000 5578 
00AEF ffFFF 332f3 5579 
00Af0 3715£ f0J80 5583 
00AF1 Fffff EOBFF 5584 

5585 i 
5586 SEL22A: 

00AF2 E0403 lf 125 5586 + 
5587 SEL22: 

OUAF3 37350 f 0040 5587 • 
00AF4 3410f f0000 5587 + 

ALDRAn R5,SEN114 
TSTRBIT Rl4 120 
CTL HSSM,RSTUSEL & CRTS NALUZ 

RDRAHB R7 1 ILDFLG 
TSTRBIT RlS,2000 
BOZ SEL20B 

ADD DZC 1B,ZERO,R6 & JSR POLL2U 
TSTRBIT Rl 1 4 
OR ZB,B,,R7 & CRTS NALUZ 

tlSKRBIT R7 14 

BflZ SEL22 
JSR.P CLRff 
SETPGE CLREf _SHR_HIB & JSRP CLREF 

; lf YES 1 RETURN 

;READ ILD FLAGS 
;CHECK POLLlNG FLAG 
;If NOT SET, JUMP 

i SELECT AH HJU 
, ; ILD RUNNING? 

;JF JT IS, RETURN 

; IF ILD RUNNING, INTERVENT mu 
i RESET ANY E. F. 

JSR.P SETATTN ;SET ATTENTION PEND. THIS DRIVE 
SETPGE SEf ATTN_SHRjittB & JSRP SETATTN 
TSTRBIT Rl5 12000 ;CHECK POLLlNG FLAG 
BOZ SEL22 ;If NOT SET, JUMP 
MOVE MSK2,IREG ~ NUP Httl80 ;RECOVERY ACTION= 6 
JMP POLL16 ;SEND DEVICE END/UN!f CHECK 

JSR.P DOUBLE ;DOUBLE DRIVE NU. lf NEEDED 
SETPGE DUUBLE_5HR_HttB & JSRP DOUBLE 
SETNBIT 40 1SEN00 ;Sense 0 = lntervent1on Required 
RllnSKB R0,40 
ALDRAM R0 1SEN00 
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Addr 

5588 
00AF5 E0400 lf 1F9 5588 + 
0UAF6 0615E f0494 5589 
00AF7 37100 FFFFF 5590 
00AF8 37353 f0006 5591 
00AF9 FFFFF E0D3F 5592 

55'33 
00AFA 37350 FU010 5594 
00AFB 3410F F0007 5595 
00Af C 373f 0 F0000 5596 
U0AFD 37353 fU008 5597 
00AFE 35350 F0010 5598 
00AFF 3410F F0000 5599 
00800 4505E F0020 5600 
00801 E4402 A3FFF 5601 
00802 FFfFF BF53F 5603 

5613 
00B03 37350 F001F 5614 
00804 370ff F0008 5&15 
00805 3605F f0002 5616 
00806 32lff F0008 5617 
00807 ffFFf EOAFB 5618 
00808 37350 f 0020 5646 
00809 FFFFF E0AF8 5647 

5648 
5649 
5650 
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JSR.P LOGlCAL ;Logical drive no. to U 
SETPGE LUGICAL_SHR_HttB & JSRP LUGlCAL 
ADD DQ 1FUUTL 1MSK2,IREG & NOP MAXSECT ;Loe. of ttax. sector this drive 
MOVE ZERO,RAMl ;Clear it 
RDHSKB R3,6 ;RECOVERY ACf {UN = 6 
JMP ENDJ0 ;SEND UNlT CHECK 

SEL23: RDHSKB R0 1 J0 
SEL24: ALDRAN RO,SEN07 

RDRAt-18 R0,S£N00 
SEL24A: RDHSKB R3,8 
SEL24B: SETRBIT R0,10 

ALDRAf1 R0,SEN00 

; 

TSTRBIT Rl4 120 
CTL HIO,HDRVGTR ~ CRTS NALUZ 
JPOP ENDI0 

SEL25: RDMSKB R0,lf 
RDRAr-10 SEN108 
srnrnn 2 
QLDRAM S£rl 108 
JMP SEL24 

SEL28: RDHSKB R0,20 
JMF' Sf.L24 

i 
; DI:~~.[ VE Ff-)ULf 

;SET SENSE: FORMAT 11 MSG. 0 
;SAVE BYTE 7 
;Get previous Sense 0 
;RECOVERY ACTlON = 8 
;ADD EQUIP. CHECK TU SENSE 
;SAVE SENSE 0 
;SPECIAL FLAG SET? 
; IF YES 1 RETURN 
;5ELSE, SEND UNJT CHECK 

;SENSE 7: INITIAL SELECT TIME-OUT 
;GET SENSE BYTE 8 
;ADD BUSY TU SENSE 
; RE -l4R ITE BYTE 8 

;Sense 7 = format 21 Msg. 0 
;Now send Equip. Cneck 

00B0A 82200 f0010 5651 SEL30: WRTE HSSMA,LDDRBU & NOP HttlU ;BUS OUT FUR FAULT RESET 
00BUB El0UA C0009 5652 
00B0C CJ045 9830C 5653 
00800 El016 fffff 5654 
00B0E 45155 f000B 5655 
00B0f 45045 A3001 5656 

5657 ; 
00810 37350 f0020 5658 SEL31: 
00811 3410F F~010 5659 
00B12 3415F F000E 5660 
00813 37353 F0008 5661 
00814 4505F f2000 5662 
00815 fFFFf 33Bf A 5663 

5664 
00816 45055 f0004 5665 
00817 FFFFF 33327 5666 

5667 
00818 E0400 lf lEB 5667 t 

5668 i 
5669 SEL32: 

CTL HSSH,SETAG3 & LDCT 9 ;SET TAG TU RESEf FAULT 
RD HSSM,RDDRSTl,RS & CJPCNT EVCNTZ,S ;GET DRIVE STATUS 
CTL HSSn,RSrAG3 
TSTBIT R5,fAULT ;CHECK FUR FAULT 
AND DB,O,MSK1 1R5 & CRTS ALUZ,READY ;IF FAULT CLEARED, RETURN 

RDtiSKB RU, 20 
ALDRAr1 R0, SEN 121 
ALDRArl RS, SEN 114 
RDMSKB R3,D~8 
TSTRBIT Rl5,2000 
BNZ POLL15 

;SET SENSE: DEVICE CHECK 
;SAVE BYTE 21 1 FORMAT 1 
;BAD STATUS FOR SENSE 
;RECUV. ACTION = 8 
;POLLING fLAG SET? 
;IF YES, SEND DEVICE END/UNIT CHECK 

TSTRBIT R5 1SEEKERR ;CHECK FOR SEEK ERROR 
BOZ SEL35 ;lf NOT SEEK ERROR, JUnP 
JSR.P SKERLOG ;UPDATE SEEK ERROR LOG 
SETP6E SKERLOG_SHR_HttB & JSRP SKERLOG 

RSTMBIT 101SEN108 ;Reset Seek Comp. in Sense B 
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Addr 

00Bl9 373FO F0008 5669 + 
OOBlA 55350 F0010 5669 + 
OUBlB 3410F F0008 5669 + 
00BlC 37350 F001A 5670 
OOBlD 3410f f0007 5671 SEL32A: 
00B1E 37340 4F001 5672 

5673 
00Blf Cl043 BB7ff 5674 
00820 3413f FOOOE 5675 
00821 45053 f000B 5676 
OUB22 FFFFF 332fD 5677 

5678 
5679 

00823 37350 F0080 5679 + 
00B24 3410f f000B 5&79 + 
00825 0FI0f F000A 5680 
00826 fffff E0AfD 5681 

5682 i 
00827 37350 f0019 5683 SEL35: 
00828 f Ff ff E0Af B 5684 

569J 
56n 

Fri Aug 17 07:38:22 1990 

RDRAMB RO,SENlGB 
RSTRBIT RU, H1 
ALDRAH RO,SEN108 
RDl1SKB R0, lA 
ALDRAl1 R0,SEN07 
RDREGB MSK1,R0 • PSHLD 1 

Page UH 

;SET SENSE: SEEK ERROR 
;SAVE BYTE I 
;SET SENSE BYTE 0: SEEK ERROR 

RD HSSN,RDDRST1,R3 & CLPCNl EVCNTZ ;GET DRIVE STATUS 
ALDRAM R3,SEN114 ;SAVE DRlVE STATUS FUR SENSE 
lSTRBIT R3,FAULT ;CHECK FUR FAULT 
BOZ SEL24A ; If NOT, JUMP 

SETnBIT BU,SENlll ;Servo status = Perm. Error 
RDnSKB R0,80 
ALDRAM RU,SENllJ 
ADD DZC,FOUTL,ZERU,RAME & NOP SENllU ;RESET ACCESS READY BlT 
JNP SEL24A ;EUUIPnENT CHECK 

RDMSKB RU,19 
Jf1P S£L24 

;SET SENSE: flLE STATUS NUT 
;AS EXPECTED 

569•1 TITLE CDC w;:: I VE Eit.::L.ECT I ur\t """ t:iUB-+:mrr I N£E> 
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Addr Line CDC oi:;:: I VE ~il:::LECT I C.ll\t -- SUB--t~::UUT INES 

5703 
5704 j THE fOLLOHIN6 ROUTINE UILL cur,.IPL.ITE Ul\lt'.~ Bl "f f;::E·}·'t;::LStNf l l\lb (.~ w;:'. :r VE 
5105 ; NU11BER. UPUfl ENTRY Tl!E 6 LSB' S IJf R0 = LOii lCAL UR lVE NU. 
57U6 UPON EXIT: R3 = BIT fOR THIS DRIVE (24-31) 
5707 R4 = BlT FUR THlS DRIVE (U-23) 
5708 SMB LUC. SA = BIT FUR THIS DRIVE CPISPLAY 42EJ 
570'3 
57H1 
5711 

00829 45050 f003f 5712 
~OB2A 37350 f0001 5713 
00B2B 323F3 Fffff 5714 
00B2C 420ff 33330 5715 
00B2D 133f3 fffff 5716 
00B2E 336F0 33330 5717 
00B2F 133F3 E0B2E 5718 

571'3 
00830 3714E F008A 5720 
00831 34304 Fffff 5721 
00832 323F3 E0044 5722 

5723 
O~B33 45050 F0018 5724 
00834 327f2 Fffff 5725 
00835 01722 FfFFF 5726 
00836 3412f Af004 5727 

5728 

REGISTERS USED: R0 1R3,R4,U & IREG 
j 

SEL40: TSTRBIT R0,3f 
RDl1SKB RO, 1 

QTOR R3 
RESETQ ~ BOZ $t4 
DECRB R3 
OR ZB,LSBOZ,,R0 & BUZ $+2 
DECRB R3 & JMP $-1 

MOVE MSK1,IRE6 & NOP BlTDRV 
RTOR R0,R4 
QTOR R3 & JMP SMBWRT 

STRING: TSTRBIT Rl3,18 
OR ZQ, LSBZ,, R2 
ADD AB,LSBZ,R2,R2 
ALDREG R2,RAl1E ~ RTS SEN~4 

;ISOLATE DRIVE NO. IN U 
;BIT POSITION FUR DRIVE U 
;MOVE DRIVE NO. TU R3 
;RESET Q. ff DRIVE 01 JUnP 
;DECR. DRIVE NO. 
; SH [fT BIT; If DR. NU.= 01 JUMP 
;DECR. DRIVE NO. & JUMP BACK 

jLOC. Of BIT FOR THIS DRIVE 
; 24 LSB' S TO R4 
;B MSB'S TO R3 & SAVE THE BIT 

;ISOLATE DRIVE STRING NU. 
; f10VE 1T INTO .. I 
;POSlTUN AND ••• 
;SAVE IT FOR SENSE 4; RETURN 

572'3 cm··1PUTE PHYf:l 1 C?-)L {~DDri'.f.:'..SS f"CIR St~l\lf.:if.:: BYl ES 
5730 ; 
5731 ;UPON ENTRY: R13 = DRJVE NU. 
5732 ;REGISTERS USED: R0 & Q 
5733 j 

5734 PHYSAD: 
00837 E0400 lf lf9 5734 t 
00B3B 4605F f0007 5735 
00839 66740 F0007 5736 
00B3A 01700 fffff 5737 
00B3B 353f0 F0004 5738 
00B3C 3010f f0004 5739 
00B3D 3010F Af01~ 5740 

5741 
00B3E 9222f 4F004 5742 SETHED: 
00B3F El009 887ff 5743 
00840 £1013 fffff 5744 
00841 82200 Af000 5745 

JSR.P LU61CAL ;LOGICAL URIVE TU Q 
SETPGE LOGlCAL_5HR_H~B & JSRP LUGlCAL 
TSTQBIT 7 ;MASK DRIVE NU. TU 3 BITS ••• 
XUR DG,LSBZ,nSKl,RU & NOP Dtt7 ;COMPLEMENT AND SHIFT ••• 
ADD AB,LSBZ,R0 1 R~ ;THEM 3 PLACES 
OR DB,B,RAME,R0 & NOP SEN~4 ;nERGE STRING NO. UlTH conP. BITS 
OR AQ,fOUTL,R0,RAME & NOP SEN04 ;COMPLETE PHYS. I.D. TO SENSE 4 ••• 
OR AU,FOUTL,RO,RANE & RTS SEN416 ;AND TO SENSE 16, FORMAT 4; RETURN 

WRTL HSSMA,LDDRBO,R2 & PSHLD 4 
CTL HSSM,SETAG2 & CLPCNT EVCNTZ 
CTL HSSM,RSTAG2 
URTE HSSMA,LDDRBO & RTS 0 

jLOAD THE HEAD NUMBER 
i SET THE HEAD 
;RESET TAG 2 
;CLEAR BUS-OUT REG. & RETURN 
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Addr Line CDC oi:;:: I VE SELECT I ClN -· f:)UB-·f;::uuT r Nl::.s 

5747 
5748 
5749 
5750 
5751 
5752 
5753 
5754 

00842 E0400 1FlF9 5754 t 

00843 0614E Af378 5755 
5756 

00844 Bl800 f 0000 5757 
UOB45 OFlOF F03E5 5758 
00846 ffffF 1F342 5759 
00847 3710D Af7ff 5760 

5761 
5762 
5763 
576 .. t 
5765 
5766 
5767 

00B4B 3714E f008A 5768 
00849 37160 lf0CD 5769 
00B4A 34304 fffff 5770 
OOB4B 323f3 Af7ff 5771 

5772 
5773 

; THIS ROUTINE DETERMINES THE SMB LOCATION Of THE FLAGS FOR THIS DRIVE. 
;UPON ENTRY: Rl3 = DRIVE NU. 
;UPm' EXIT: rn£G = SMB LOCATION 
;Registers used: Q & IREG. 
; 
fLAGLOC: JSR.P LOGICAL ;ISOLATE THE LOGICAL URIVE NU. 

SETPGE LOGIC8L_SHRj1ttB & JSRP LOGICAL 
ADD DQ,fOUTL,MSKl,IREG & RTS DRFLAGS ;COMPUTE LOC. & RETURN 

; 
CLRFLAG: WRTE HSSM,LDRTPTR & NOP U ;DRIVE TYPE POINTER = 0 

ADUC UZ,FOUTL,ZERO,RAME & NOP LASTfLG;{fRESET LAST DRIVE TYPE FLAG 
JSR FLAGLOC ;LUC. UF DRIVE FLAGS 
MUVE ZERO,RAMl & RTS ;CLEAR THEM & RETURN 

; TIHS ROUTINE (:iETS TH~.:: f.3{·WED B 1 T f·m:: TH l E> D~U VE .. 
;UPON EXIT: R~ & R3 = BlT FOR THIS DRIVE {24-31) OR ••. 
; Q & R4 = BlT fUR THIS DRlVE (U-23) 
;REGISTERS USED: RB,Rl,R3,R4,Q & IREG. 
; 
GETDRBIT: MOVE MSKI,IREG & NOP BITDRV 

MOVE SMCST,ZERO ~ JSR SMBRDAS 
RTOR R0,R4 
QTOR R3 1.t RTS 

;LUC. Of BIT FOR THIS DRlVE 
;GET IT Arm ••• 
;HOVE JT TU R4 CU-23) OR ••• 
;MUVE IT TO R3 {24-31>; RETURN 

5775 TITLE CDC CJ. S. -- {-\ TTEl\ll l UN POLL I Nl:.i 
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Atldr Line CDC 0 .. S. -- {·YfTENT :t CJl\I PULL I f\11::'.i 

5784 
5785 ; THE {~TTEl\IT I Ul\I PULL 11\l(:i F::uuT I f\IE. WILL BE £NTEREU fRUn TH£ UAlT LULIP If rr 
5786 ;IS DETERMINED THAT AN ATTEHTIUN INT~RRUPT IS PENDING OH ANY DRIVE. 
5787 ;EACH TJnE THE ROUTINE IS ENTERED ONLY UNE URIVE WILL BE SELECTEU. If THlS 
5788 ;DRIVE IS UH-LINE ~ READY "ATTENTIUN° STATUS WILL BE PRES~NTED TU ONE CHANNEL 
5789 ;ONLY. ON SUBSEQUENT ENTRIES "ATTENTION" WILL BE PRESENTED TU ALL OTHER 
579U ;CHANNELS CONNECTED TO THIS CONTROLLER. 
5791 ; If THE DRIVE IS NUT YET UN-LINE & READY, A MASK BIT WILL BE SET fUR THlS 
5792 ;DRlVE SO THAT THE SAME DRIVE WlLL NUT BE SELECTED UN THE NEXT ENTRY (UNLESS 
5793 ;THERE IS ONLY ONE DRIVE BEING POLLED). THE PROGRAM UlLL RETURN TU THE WAIT 
5794 ; LOUP. 
5795 
5796 THE RESISTERS IN POLLING ARE: 
5797 
5798 R0,RJ,R2 & Q =SCRATCH 
5799 R3 = BIT FUR THIS DRIVE (24-31) 
5800 R4 = BlT fOR THIS DRIVE C0-23) 
5801 RS = DRIVE STATUS 
5802 R6 =MASK BITS (24-31) 
5803 R7 = MASK BITS (0-23) 
5804 RB = DRIVE BUSY TIMER (SEEK COMP. POLLINS) 
5805 R9 = POLLING DELAY TlttER <SEEK COMP. POLLING> 
5806 RI0,Rll & Rl2 = NOT USED 
5807 R13 = DRIVE NO. 
5808 Rl4 & RlS = fLAS REGISTERS 
5809 !REG = ADDRESS Of ATTENTION PENDI~G & ATTENTION nASK 
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Adclr Line CDC D .. f.3.. - {.\TTEl\ll JUN PULL :1 NC:i 

5811 
5812 

0~B4C 0F1EE 1F0CD 5813 POLL00: INCRD IREG,IREG & JSR SMBRDA ;GET ATTENTION MASK 
00840 34307 FFFf f 5814 POLLOl: RTOR R0,R7 ;MOVE LSB'S ro R7 
00B4E 323F6 fffff 5815 QTOR R6 ;MOVE NSB'S TU R& 

5816 
OOB4F 3705F f0005 5817 RDl1SKU 5 
00850 2ElEE 1F0CD 5818 SUBB DQ,FOUTL,IREG,IREG & JSR SHBRDA ;GET ATTENTION PENDING 
00851 51370 5F356 5819 MASK AB,B,R7,RO & LDAR POLL05 ;IF ANY ATTENTION PENDING BITS ••• 
00852 5006F 33C45 5820 NASK AQ 1Q1R6 & BNZ DRVNBR ;DRIVES 0-231 COHPUfE DRIVE NU. 
00853 fffff 33C45 5821 BNZ DRVNBR ;DRIVES 24-3J, COMPUTE DRIVE NO. 

5822 
00854 0f 1EE lf 0CE 5823 INCRD IREG,IREG & JSR SABWRTA ;CLEAR THE ATTENTION nASK 
00855 FFFff E0B4D 5824 JMP POLL01 ; AND CHECK AGAIN 

5825 i 
00B56 373E2 fffff 5826 POLL05: RDREGB IREG,R2 ;SAVE IREG FOR LATER 
00857 3714E F006F 5827 MOVE MSKl,IREG & NOP 8lTILD 
00858 fffff lf0CD 5828 JSR S~lBRDA ;GET BIT FUR THE lLD DRIVE 
UUB59 3412E fFffF 5829 ALDR£G R2, IREG ; l~ES TORE IREl.i 
00B5A 41340 5f38f 5830 AND AB 1B1R4 1R0 & LUAR POLL07 ;IF THIS ATTENTION PEND1N6 IS ••• 
00B5B 4003F 33BOA 5831 AND AQ 1Q,R3 & BNl POLLU6 ;UN THE CURRENTLY ACTIVE ILD ••• 
00B5C 0F306 33BBA 5832 ADD DZC,B,ZERO,R6 & BNZ POLL0b ;DRlVE, EXIT POLLINS; DK. CN1R.=l 

5833 
00B5D El00B fffff 5834 CTL HSSM,RSTUSEL ;DE-SELECT ANY lLU DRIVE 

584~ JSR.P DOUBLE ;DOUBLE DRIVE NU. lf NEEDED 
00B5E E04U3 lfl25 5840 + SETPGE DUUBLE_SHR_H#B ~ JSRP DOUBLE 

5841 ; 
00B5F 45050 F0~3F 5842 POLLU5A: TSTRBIT Rl3 13f ;MASK OUT ANY STATUS 
00B60 B2200 F0000 5843 WRTE HSSMA,LDDRBO & NOP U ;CLEAR DRIVE BUS our REG. 
00B61 323Fl 5F38D 5844 QTOR Rl & LOAR POLL06A ;MOVE DRIVE NU. TU Rl 
00862 46340 F003G 5845 AND DQ 1 B,HSKI,R0 & NUP H~30 ;CARV CAGE BITS CCHALLEHGERJ TO R9 
00863 91Elf 4F00A 5846 WRTL HSSM 1LDDRUSEL 1Rl & PSHLD 10 ;LOAD UNIT SEL. REG. & DELAY COUNT 
00B64 Cl045 FffFf 5847 RD HSS~ 1 RDDRST1 1 R5 
00B65 Cl045 88368 5848 RD HSSN,RDDRST1 1R5 & CJPOP EVCNTZ 1S+3 ;READ DRIVE STATUS 
U0B66 E1007 83fff 584'3 CTL HSSM,SETUSEL & CLPCNT NALUZ ;If NONE, JUNP BACK; SELECT DRIVE 

5850 
00867 91E0F FfffF 5851 WRTL HSSH,LDDRUSEL,R0 ;CARD CAGE SELECT ONLY 
00868 C1045 98368 5852 RD HSSM,RDDRST1,R5 & CJPCNT EVCNTZ,S ;DELAY UHILE STATUS STABILIZES 
00869 45055 F0001 5853 TSTRBIT RS,READY ;UNIT READY? 
0086A ff f Ff 3338A 5854 BOZ POLL06 ; If NOT I JUMP 

5855 
5856 JSR.P GETfLAG ;GET THE FLAGS FOR THIS DR1V£ 

00B6B E0402 lf 18B 5856 t SETPGE GETfLAIJ_SHR_HIB ~ JSRP GETfLAG 
00B6C 45058 f 0400 5857 TSTRBIT RB,TWOFER ;TWU DRIVES FOR THIS UNIT? 
00B6D 333f6 33372 5858 OR ZB,B,,R6 & BOZ PULL05B ; If NOT, JUf1P 
00B6E 133F6 33372 5859 DECRB R& & BOZ POLL05B ;DECR. DR. CNTR.; If 01 JUMP 
00B6f Fffff lf 60F 5860 JSR RELDRIV ;RELEASE ~ DE-SELECT DR[VE 
00870 35350 F0001 5861 SHRBIT Rl311 ;lNCR. DRIVE NO.+l 
00B71 fffff EOB5f 5862 JnP POLL05A ;CHECK THE SECOND DRIVE 

5863 
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Addr Line CDC CJ. s .. -- ?-)TTENT I Cll\I POLL I 1\113 

5864 POLL05B: RSTJ1BI T 41 1LDfLG ;Reset ILD Running flag 
00B72 373f O f 0U8A 5864 + RDRAtlB R0 1 1LDfLG 
OUD73 55350 f 0004 5864 + RSTRBIT R0 14 
00B74 3410f f0~BA 5864 + ALDRAtl R0 1 1LDfLG 
0UB75 433f 1 lf333 5865 RESETR Rl & JSR STRlNG ;COMPUTE DRIVE STRING NO. 
00B76 433f0 1F337 5866 R£S£TR RU & JSR PHYSAD ;COMPUTE PHYSICAL ADDRESS 
00877 37352 f000A 5867 RDr1SKB R2 1 HltA ;SENSE 7: READ LABEL REQUIRED 

5868 
5869 POLLU5C: SEHlBIT HttC, SEN108 ;Sense B = On-line/Pack Change 

0~878 37350 FOOOC 586'3 + RDnSKB R0 1littC 
00879 3410f f0008 5869 + ALDRAn R0,S£Nl08 
UUB7A 3415f f000E 5870 ALDRAM R5,SEN114 ;SAVE BYTE 141 FORMAT 1 
00B7B 341Df f000D 5871 ALDRAM Rl3,SEN113 ;SAVE DRIVE NU. FOR SENSE 

5872 SETf1Bil' Hlt41SEfU15 ;Set Sense 151 Format l 
00B7C 37350 f00£4 5872 + RDnSKB R0 1HttE4 
OUB7D 3410f fOU0F 5872 + AL DR An IW, SEN! 15 

5873 SEH1Bl T 21,SEN110 ;Sense lU = Access Ready/Head Load 
00B7E 37350 F0021 5873 + RDl1SKB R0,21 
00B7f 3410f f000A 5873 + ALDRAl'l R0 1S£Nl 10 
00B80 3412F F0007 5874 ALURAt1 R2, SEN07 ;S1WE BYTE 7 

5875 
5876 JSR.P £RRLOG ;COMPUTE LOC. Of ERROR/USAGE LOG. 

00881 E0400 lf350 5876 + SETPGE ERRLOG_SHR_HttB ~ JSRP ERRLUG 
00882 3412£ C000B 5877 ALDREG R2,IREG & LDCT B ;3 WORDS TO CLEAR 

5878 JSR.P CLR25 ;CLEAR ERROR/USAGE LOG THIS DRIVE 
00BB3 E0400 lf33D 5878 + SETPGE CLR25_SHR_H#8 & JSRP CLR25 
00884 45050 f 1000 5879 TSTRBIT Rl3,1000 ;CHECK FUR BUSY STATUS 
00B85 0F70A 33070 5880 ADD DZC 1LSBZ,ZER0 1Rl0 & BNZ END30+1 ;If BUSY, SEND ATTN./BUSY 
00B86 370FF f OOBA 5881 RDRArrn lLDfU:i ; uET ILD FLAGS 
00BB7 4605F F0U04 5882 TSTQBIT 4 ;CHECK ILD RUNNING 
00B88 FffFF 13399 5883 CJSR ALUZ,POLL09 ;lF NUT, SELECT AN HAIO 
00BB9 f Ff FF E0D6f 5884 JMP END30 ;SEND ATTENTION STATUS 

5885 i 
00BBA 0f 3E2 ff f Ff 5886 POLL06: ADD DZC,B,IREG,R2 ;LOC. Of ATTENTION MASK 

5887 JSR.P ADDABIT ;ADD THE BIT FOR THIS DRIVE 
00B88 E0400 lf lff 5887 + SETPGE ADDABIT_SHR_H~B & JSRP ADDABlT 
00B8C f Ff FF SFFFF 5888 JAR 

5889 ; 
00BBD 45055 f 0008 5890 POLL06A: TSTRBIT R5,FAULT ; l:HECK FOR fAUL1 
U0B8E Ff FFF 33B92 58'31 BfU PULLUS ;IF FAULT, TRY ru RESET IT 
00BBF ffFFf lf 60F 5892 POLL~7: JSR RELDRIV ;RELEASE & Of-SELECT URIVE 
00890 373f 2 f 002F 58'33 RDRAMB R2,ATTNHIO ;GH Armmou HAIO NO. 
00B91 fffff £0017 5B94 JNP WAIT12 ;RETURN 10 WAIT LOUP 

58'35 ; 
00B92 B2200 f0010 58% POLL08: WRTE HSSMA,LDDRBO & NOP H#l0 ;LOAD BUS FOR FAULT CLEAR 
00893 El00A 4F00A 58'37 CTL HSSn,SETAG3 & PSHLD 10 ;RESET FAULT 
00B94 Cl045 8B7ff 5898 RD HSSM,RDDRST1,R5 & CLPCNT EVCNTZ ;READ DRIVE STATUS 
00895 45055 f 0008 58'3'3 TSTRBIT R5 1FAULT ;CHECK FOR FAULT 
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Mdr Llne CDC CJ" S. -· {~ lTEl\l"f J Ul\I PULL. I N(~.i 

00896 El016 3338f 5900 
5901 

00B97 ffFFf lf399 5902 
00898 fffff EOBlO 5903 

5904 
0UB99 370Ff F002f 5905 
0UB9A 06I5E FUB9C 5906 
00B9B 433f0 6f7ff 5907 

5908 
00B9C E407E E0BA0 5909 
00890 E407D EOBA0 5910 
00B9E E407B EOBAO 5911 
0089f E4077 FFFFF 5912 
00BA0 0f301 4F003 5913 
OOBAl 451Cl 887Ff 5914 
00BA2 FffFF A3fFF 5915 

5916 
00BA3 327F2 FFFFF 5917 
00BA4 00722 fffff 5918 
00BA5 3705f f0072 5919 
0UBA6 0012E FFfff 5920 
00BA7 420FF IF0CE 5921 

5'322 
OOBAB fffff 1F60F 5923 
00BA9 f fffF EOB8f 5924 

5925 
5926 

; 
POLL09: 

CTL ltSSf1 1RSTAl.i3 & BUZ POLLU7 

JSR PULL09 
JIIP SEL31 

;If FAULT RESET, NURnAL EXIT 

; SELECT THE HAIO 
;SEND EUUIP. CHECK 

RDRAHQ ATTNHIO ;GET ATTN. HAIU NO. 
ADD DY,FOUTL 1NSK2,IREG & NOP S+D~2 

RESETR RU & JIR ;SELECT THE PROPER HAIO 

CTL HIO,SPILCHI & JMP $+4 ;SELECT HAIO-J 
CTL HIO,SPILCH2 & JnP $+3 ;SELECT HAI0-2 
CTL HIO,SPILCH3 & JMP $+2 ;SELECT HAI0-3 
CTL HIO,SPILCH4 ;SELECT HAI0-4 
ADD DZC,B,ZERU,Rl & PSHLD 3 ;HAIO SELECTED MASK 
AND DB,fOUTL,HSINST,Rl & CLPCNT EVCNTZ ;CHECK HAIO SELECTED 
CRTS NALUZ ;IF SELECTED, RETURN 

OR ZO,LSBZ,,R2 
ADD AO,LSBZ,R2 1R2 
RDrlSKQ ATTN! 
ADD AQ 1FOUTL 1R2,fREG 
RESETQ & JSR SMBWRTA 

JSR RELDRIV 
Jf1P PULL~7 

;COMPUTE LOCATION ••• 
; Of A TTENT IUN •• I 

; PENDING BlTS. II 
;FOR THIS HAIO 
;CLEAR ATTN. PEND. THIS HAIU 

;RELEASE & DE-SELECT lHE DRIVE 
;EXIT 

5928 Tl TLE CDC 0. S. - Sl:'.::t:J::: CfJf•lf:'l...LTF PULL J l\l('.:i 
5936 
5937 i THE SEEK CCJMt='LETE PClLL I NU RUUl lNE WILL BE ENTERED mun lHE UAll LOOP lf 
5938 ;IT IS DETERMINED THAT A PRE-SEEK IS IN PROCESS UN ANY DRIVE. UPON EACH ENTRY 
5939 ;ONLY ONE DRIVE WILL BE SELECTED. THE STATUS OF THE DRIVE WlLL BE CHECKED TU 
5940 ;DETERMINE If THE DRIVE IS 1 0N CYLINDER 1

• IF UN CYLIND~R, 8 DEVICE END" SfATUS 
5941 ;WILL BE PRESENTED ONLY TO THE CHANNEL WHICH INITIATED THE SEEK TO THIS DRIVE. 
5942 ; If NUT ON CYLINDER, A MASK BIT WILL BE SET SU THAT THE SAME DRIVE WILL NUT 
5943 ;BE CHECKED ON THE NEXT ENTRY (UNLESS THERE IS ONLY ONE DRIVE WITH AN ACTIVE 
5944 ;SEEK>, THE DRIVE WILL BE DE-SELECTED AND THE PROGRAN WILL RETURN TO THE HAlf 
5945 ;LOOP. 
5946 ; THE PROGRAM WILL ATTEMPT TU CORRECT ANY DRIVE ERRORS ENCOUNTERED WHILE 
5947 ;POLLING. 
5948 
5949 THE REGISTERS ARE THE SAME AS FOR ATTENTION POLLING. 
5950 
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Addr Line CDC Cl. S" "- SEE~t::: CCJl"'lf=··L..t'.'.. TE PCJLL. I 1\11:'.:i 

5'352 
5953 

00BAA 20059 f0020 5954 
OOBAB E7C00 3541C 5955 
00BAC 3714£ f0051 5956 
UOBAU 373E5 lFUCD 5'357 
UOBAE 34307 fFfff 5958 
UOBAF 323f 6 FFFFF 595'3 

5%0 
00BB0 3412£ 1F0CD 5%1 
UOBBI 51370 5F3BE 5%2 
00BB2 5006f 33C45 5963 
OOBB3 f fff F 33C45 5%4 

5%5 
00BB4 3415£ lFOCE 5966 
00BB5 333f 9 Ff f Ff 5%7 
00BB6 f fff f 333AE 5%8 
OOBB7 133f9 E0BAE 5%'3 

5970 
5971 
5972 

00BB8 3714£ f0063 5973 
00BB9 FFFFF 1F0CO 5974 
00BBA 373f 7 f 00BA 5975 
00BBB 35357 f 0004 5976 
00BBC Ff f ff 5f 3C0 5978 
00BBD 433F9 E0C45 5982 

5989 
00BBE 373f 7 f 00BA 5990 
00BBF 55357 f 0004 :m 1 

5995 
00BC0 3417f f00BA 5996 
00BC1 3535F f2000 5'397 
00BC2 343D0 lf329 5998 

599'3 
00BC3 £0403 lf 125 5999 + 

6000 
00BC4 3714E f02B5 6001 
00BC5 FFFFF lfOCD 6002 
OOBC6 41140 333C9 6003 
00BC7 40130 33C0E 6004 
00BC8 Ff f ff 33C0E 6005 

6006 
6007 

POLL10: SUBB DB,O,MSK2,R9 & NOP Htt20 ;If Poll delay timer is large ••• 
CTL OCP,OCPDSEL ~ CJHP ALB,POLL17E+2 ;De-select OCP & return to Ua1t 
MOVE MSKl,IREG & NUP SKnASK 
RDREGB IREG,R5 & JSR SNBRDA ;GET SEEK COMPLETE MASK 

POLLll: RTOR RU,R7 ;MOVE LSB'S TU R7 

; 

UTUR R6 ;nOVE ASB'S ro R6 

ALDREG R2,1REG & JSR snURDA 
MASK AB,B,R7,R0 & LDAR PULL13 
nASK AU,U,R6 & BNZ DRVNBR 
Bl'IZ DRVNBR 

ALDREG R5,IREG & JSR SNBWRTA 
UR LB,B,,R9 
BUZ f'OLLl 1 

DECRB R9 & JAP PULLll 

;GET SEEK COMPLETE PENDlNS BITS 
;IF ANY SEEK COMPLETE PENUIN6 ••. 
;DRIVES ~-23, COMPUTE DRIVE NU. 
;DRIVES 24-31, COMPUTE URIVE NU. 

;CLEAR SEEK COMPLETE nASK 
; TB1ER EXP IRED? 
;YES, CHECK AGAIN 
;ELSE, UECR. TIMER & CHECK AGAIN 

ILD SEEK COMPLETE POLLlNG 

POLL12: MOVE MSKl,IREG & NOP SKILD 
JSR SnBRUA ;GET ILD SEEK CUMP. PENDING BIT 

;GET ILD FLAGS RDRAMB R7,ILDFLG 
SETRBIT R7,4 
LDAR POLL14 
RESETR R9 & JMP DRVNBR 

; 

;SET ILD RUNNING FLAG 
;$Return loc. from DRVNBR 
;COMPUTE DRIVE NUMBER 

POLL13: RDRAHB R7,ILDFLG 
RSTRBIT R7, 4 

;GET THE ILD FLAGS 
;DELETE ILD RUNNING FLAG 

; 
POLL14: ALDRAM R7,ILOFLG ;SAVE ILD fLAGS 

; 

SETRBIT RlS,2000 ;SET POLLING FLAG 
RTOR Rl3,R0 & JSR SEL4~ ;S£T THE BIT fOR THIS DRIVE 
JSR.P DOUBLE ;UUUBLE DRIVE NU. lF NEEDED 
SETPGE DOUBLE_SHR_HttB & JSRP DOUBLE 

MOVE MSK1,IRE6 & NOP DRONCYL 
JSR SNBRUA ;GET DRIVES UN CYLINDER 
AND AB,fOUTL,R4,RU & BOZ PULL14D ;If NONE, MUST SELECT; CHECK ~-23 
AND AU,FUUTL 1 R3 1 ZERO & BNZ POLLl/B ;IF THIS DRIVE (0-23) 1 UUN'T SELECT 
BNZ PULL17B ;If THIS DR1VE(24-31J, DON'T SELECT 

POLL14D: EQU $ 
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Addr Line CDC Cl .. S.. -- St::::EK CClMPLt::'fE f'Cll....L 1 N(~.i 

6015 POLL14E: JSR.P GETFLAG ;GET fLAGS fHlS DRlVE 
00BC9 E0402 lf IBB 6015 + S£TPG£ GflflAGJHR_HitB & JSRP G£Tf LA6 
OOBCA FFFFF 139E6 6016 CJSR NALUZ 1SEL10Atl ;lf AttY, COMPUTE CONSTANTS 
00BCB ff fff lf34B 6~17 JSR G£TDRBIT$ ;GET THE BlT fOR THIS DRIVE 

6018 JSR.P CYU10 ;LUC. UF CUR. CYLlNDER 
00BCC £0400 lf1E9 6018 + SETP6£ CYL00_StlRJi*B & JSRP CYL~O 
OOBCD 5535E f 0800 6019 RSTRBlT Rl4 1800 ;RESET SECOND DRIVE FLAG 
00BCE 45158 f0400 6020 TSTBlT RB,TWOfER ;TWO DRIVES THIS UNIT? 
~OBCF 323FD 33304 6021 QTOR Rl3 & BOZ POLL14A ;IF NOT, SELECT THE DRIVE 

6022 
00BD0 375f l F02D4 6023 OR DZ,RSBZ,RAHE,Rl & NOP MAXCYLD ;1/2 MAX. DRIVE CYL. TO RI 
OOBDl 2D1Dl FFFFF 6024 SUBB DB,FOUTL,RAMI,Rl ;CUR. CYL.> 1/2 ttAX. DRlVE CYL? 
00BD2 FFFff 34BD4 6025 CJMP NA6B,POLL14A ;NO, JUNP 
OOBD3 3535E f 0800 6026 SETRBIT RH, 800 ;SET SECOND DRIVE FLAG 

6027 ; 
00BD4 FFfff lf 187 6028 POLL14A: JSR SEL01 ;CHECK DRIVE ON LINE 
00BD5 45055 F0046 6029 TSTRBIT R5 10NCYLtSEEKERRtBUSY ;CHECK ON CYL, SEEK ERR. & BUSY 
00806 66341 F0002 6030 XOR DQ,B,MSKl,Rl & NUP ONCYL ;JF ON CYLINDER ONLY ••. 
00BD7 333F9 33407 6031 OR ZB,B 11 R9 & BOZ POLL17 ;SEND DEVICE END STATUS 

6032 
00BDB 37352 f0051 6033 RDMSKB R2 1SKNASK ;ADD THE BIT FOR THIS DRIVE ••• 

6034 JSR. P ADDABIT ;TO THE SEEK COMP. ttASK 
00809 £0400 lf lff 6034 + S£TP6E ADDABIT_SHR_HttB & JSRP ADDABIT 

6035 
00BDA 45055 f 0004 6036 TSTRBIT R5,SEEK£RR ;CHECK SEEK ERROR 
00BDB 34347 33BED 6037 RTOR R4 1R7 & BNZ POLL14Ctl ; [f SET I JU!1P 

6038 POLL14B: EQU $ 

00BDC 373Fl f00BA 6042 RDRAMB Rl,ILDfLG 
00BDD 45051 f 0004 6043 TSH'.BIT Rl,4 ;ILD RUNNlN6? 

6044 Bra. P t4A n0~ ;If YES, START WAIT LOOP 
00BDE £0400 33802 6044 + SETPGE WAIT00_SHR_HUB & BNZP ~JAl mu 
00BDf El00B fffff 6045 CTL HSSH,RSTUSEL ;DE-SELECT THE DRIVE 
00BE0 10349 f0003 6046 SUBA DB,B 1MSKJ,R9 & NOP Di3 ;DECR. DEV. END DELAY TIMER 
00BE1 333F9 31BE3 6047 UR ZB,B,,R9 & CJMP NCARRY,S•2 ;IF NEGATIVE NO., JUMP 

6048 BNZ.P WAIT02 ;lf not 0, return to Wait Loop 
00BE2 £0400 33809 6048 • SETPGE UAIT02_SHR_HttB & BNlP HA l T02 

6049 
00BE3 3715£ F02B5 6050 NOVE MSK2 1 IREG & NOP DRONCYL ;Loe. of Drive On-eyl. bits 
00BE4 433f9 1f0CD 6051 RESETR R9 & JSR Sf1BRDA ;Any drives on-cylinder? 
00BE5 34306 333EB 6052 RTOR R0,R6 & BOZ POLL14X ;If not, return to the Wait Loop 

6053 
00BE6 3715E F03FC 6054 MOVE MSK2,IR£6 & NOP RPSPEND ;Loe. of R.P.S. Pending drives 
00BE7 323f2 lf0CD 6055 IHOR R2 & JSR Sf1BRDA ;Any R.P.S. seeks pending? 
00BE8 41160 333EB 6056 AND AB,FOUTL,R6 1R0 & BOZ POLL14X ;No, Wait Loop; Drive 0-23? 
00BE9 4012f 33C15 6057 AND AO,fOUTL,R2 L BNZ POLL17D ;Yes, R.P.S. Polling; Drive 24-3\? 
00BEA fffFF 33Cl5 6058 BNZ POLLI7D ;Yes, R.P.S. Polling 
00BEB ff Fff EOU09 6059 POLL14X: JMP 14AIT02 ;Continue Wait Loop 

6060 
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Addr Line CDC CJ .. S.. -- EiEEK COMPLETE F'C.JL...L J NG 

6062 
00BEC 34374 fffff 6063 
00BED 3415f F000£ 6064 
00BEE 37352 f 008D 6065 

6066 
00BEf £0400 lflff 6066 + 
00BF0 373f5 f002C 6067 

6068 
00Bf 1 E0400 131EB 6068 + 

6069 
00Bf2 FfFFF 39DFA 6070 
OUBF3 45355 F0008 6071 
00BF4 FfFFf 33BfA 6072 

6073 
00BF5 0CI5f f002C 6074 
00Bf 6 3535f f 0080 6075 

6076 
00BF7 0f 10F f0302 6077 

6378 
00BF8 E0400 1FIE9 6078 + 
00Bf9 37308 EU1B6 6079 

6080 
6081 
6082 

00Bf A 3710F FU02C 6083 
00BFB 0F306 lf 429 6084 
00BfC 3715£ f0200 6085 

6086 
6087 

00BFD 37350 f 0080 6087 + 
00BFE 3410F F0001 6087 + 

6088 
00BFF 35350 f0600 6089 
00C00 37359 F0005 6090 

6095 
00C01 373f 1 f00BA 6096 
00C02 45051 F0004 6097 
00C03 3439A 33426 6098 
00C04 55351 F0002 6099 
00C05 3411F FOUBA 6100 
~0C06 FFFff EUB19 6101 

6102 
00C07 Fffff 3340£ 6103 
00C08 37352 f02B5 6104 

6105 
00C09 E0400 lf lFf 6105 + 

6106 

; 
POLL14C: RTOR R7 1R4 ;RESTORE BIT FOR THIS DRIVE (0-23) 

; 

ALDRnH R5,SEN114 ;BAD DRIVE SfATUS FUR SENSE 
RDMSKD R2 1SKERRBIT ;ADD THE BIT FOR THIS DRIVE ••• 
JSR.P ADDABIT ;TO THE SEEK ERROR BlfS 
S£TP6£ ADDABIT_SHRjittB & JSRP ADDABIT 
RDRAMB R5 1SKRETRY ;GET SEEK RETRY COUNT 
CJSR.P ALUZ,SKERLOG ;IF COUNT=0 1 INCR. SEEK ERROR LOG 
SETPGE SKERLOG_SHRjflB & CJSRP ALUZ 1 SKERLUIJ 

CJMP L06 1POLL15 
TSTRB lT R5, 8 
BNZ PULLIS 

;If forced logg1ng, error 
;If 8 Rf-fRltS .•• 
;PERHANENT SEEK ERROR 

AUD AZC,fOUTL 1R5 1RAME & NOP SKRETRY ;INCR. RETRY CUUNT 
SETRBIT Rl5 180 ;SET SEEK ONLY FLAG 

ADU DZC,fOUTL,ZERU,RAME & NOP SEEKUNL;Set the Seek Only flag 
JSR.P CYLUO ;LUC. Of CUR. CYL. THIS DRIVE 
SETPGE CYL0U_SHR_HttB & JSRP CYL0U 
RDREGB RAHI,Rll & JNP SEEK22 ;RE-ZERO & RE-SEEK THE DRIVE 

Permanent Polling Seek Errorn 

POLL15: RESETRAH SKRElRY ;RESET RETRY COUNT 
;SELECT TB£ HAIU 
;RECOVERY ACTION = 8 

; 

ADD DZC,B,ZERO,RG & JSR POLL20 
MOVE MSK2,IREG & NOP H820U 

SETHBIT 80,SEN01 
RDf1SKB R0 I 80 
ALDRAM R0,SEN01 

;Sense 1 = Permanent Error 

POLL16: SETRBIT Rl3 1600 
RDf1SKB R'3 15 

;SET STATUS: DEVICE END/UNIT CHECK 
;STATUS ACTION = 5 

; 

RDRAMB Rl,ILDFLG 
TSTRBlT Rl,4 
RTOR R9 1Rl0 & DOZ ~OLL19 
RSTRBIT IH, 2 
ALDRAM Rl,ILDfLG 
Jl1P SEL32 

;GET ILD FLAGS 
;CHECK FOR ILD RUNNING 
;lf NUT, SEND UNIT CHECK 
;RESET ILD SEEK COMP. PEND. FLAG 

;NOW SEND EUUlP. CHECK 

POLL17: BOZ POLLI7B ;IF TIMER EXPIRED, JUMP 
RDnSKB R2,DRUNCYL ;LUC. OF DRIVE UN CYL. BITS 
JSR.P ADDABIT ;ADD THE BIT FOR THIS DRIVE 
SETPIJE AD DAB IT _SURjrnB & JSRP AD DAB IT 
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UOCOA 1D349 f00U3 6107 
OOC0B fffff 31C00 6108 
OOCOC 333F9 EUC19 6110 

fil15 
00COD 433f9 fffff 6116 

6120 
00COE 3714£ f008D 6121 
00COF FFFFF lfOCD 6122 
00Cl0 41140 33414 6123 
00Cll 40130 33Cl3 6124 
00Cl2 fffff 33414 6125 
00Cl3 FFFFF ElF63 6126 

6127 
00Cl4 34347 FFFFF 6128 
00Cl5 333f9 FfFFF 6146 
00Cl6 34374 33Cl8 6147 
00Cl7 fffff ElC24 6148 

614'3 
00ClB 133F9 Fffff 6150 
00C19 FfffF 3340D 6151 

6153 
00ClA 37352 f0051 6161 

6162 
06C1B £0400 lflff 6162 + 
00ClC El00B E0009 6163 

; 

SUBA DB,B,NSK1,R9 & NOP H~3 
CJMP NCARRY,POLL17A 
UR ZB,B,,R9 & JMP PULLl/Dl 

POLL17A: R£SETR R9 
; 
POLL17B: MOVE MSK1 1 1R£G & NOP SKERRBlT 

JSR SnBRDA 

; 

AND AB,fOUTL,R4,RU & BOZ POLL17C 
AND AU,FUUTL,R3,ZERO ~ BNZ St2 
BOZ PULLl 7C 
Jf1P RESEEK 

POLL17C: RTOR R4 1R7 
POLL17D: OR ZB,B,,R9 

RTOR R7,R4 & BNZ $+2 
JtlP S£CPOL 

DECRB R9 
POLL17Dl: BOZ POLL17A 
; 

;DECR. DEV. END DELAY TlnER 
;If NEGATIVE NU., JUMP 
;$ 

;CLEAR UEV. END DELAY TIMEM 

;LOC. OF SEEK ERROR BllS 
;GET SEEK ERRUR BITS 
; lF NONE, JUrlP 
;THIS DRIVE (0-23), JUHP 
;lf NOT DRIVE 24-31 1 JUMP 
;RESEEK THE DRIVE 

;IF TIMER NOT EXPIRED, JUMP 
;ANGULAR POSITJON PULLING 

; DECR. TIMER 
;IF ZERO, SEND DEVICE END 

POLL17E: RDMSKB R2,SKMASK ;DON'T POLL THIS DRIVE THE ••• 
JSR.P ADDABIT ;NEXT TIME THRU POLL{N6 
SETPGE ADDABIT _SHR_HttB & JSRP ADDABJT 
CTL HSSH,RSTUSEL & JnP HAIT02 ;RETURN TO THE WAlT LOOP 

6164 ; 
00ClD 3709f fffff 6165 POLLlB: 

6166 
00Cl£ £0400 3380£ 6166 + 

6167 
O~Clf 37350 F0018 6167 + 
0GC20 34l0F F0008 6167 + 

6168 
OOC21 37350 F00E4 6168 + 
00C22 3410F f000f 6168 + 
00C23 37l0F F002C 6169 
U0C24 0F306 lf429 6177 
00C25 433F5 E0073 6178 

6179 

RDREGQ SPIST ;ANY E.F? 
BNZ.P UAlT03A ;YES, PROCESS IT 
SETPGE UAJ103A_SHR_H#B & BNZf' UAl TU3A 
SETf1BIT 18,SENlUB ;Set status: Seek Comp./Un Line 
RDrlSKB R0, 18 
ALDRAM R0,SEN108 
SETMBIT HttE41SEN115 
RDHSKB R0,HttE4 
ALDRAM R0 1SENJ15 
RESETRAf1 SKRETRY 
ADD DZC,B,ZERU,R6 & JSR POLL20 
RESETR R5 & JMP END40 

;Set Sense 15, forraat l 

;RESET REJRY COUNT 
; SELECT Ar~ HAIU 
;Send Device End 
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00C26 371EE fffff 6180 POLLl '3: MOVE IREG, IREG ;STROBE XfER. REG. 
00C27 D0Ff 0 Ff Fff 6181 RDXFR StlC, r R0 ;RECOVERY ACTION 10 RO-UPPER 
00C28 3130D E0D75 6182 OR AB,B,RO,Rl3 ~ JMP END40A ;SEND DEVICE END/UNIT CHECK 

f.183 ; 
00C29 373f 1 f00BA 6184 POLL20: RDRAMB Rl,ILDfLG ;GET ILD fLAGS 
~0C2A 45051 f0004 6185 TSTRBIT Rl, 4 ;CHECK FUR ILD RUNNING 
03C2B 0F302 A3f ff 6186 ADD DZC,B,ZERO,R2 ~CRTS NALUZ ;If ILD RUNNING, RETURN 

61 '30 ; 
O~C2C 3705f f 0C2E 6191 POLL21: RDMSKQ $+2 ;COMPUTE SEEK canPLETE ••• 
00C2D 0016E 5f 434 Gln ADD AQ,FOUTL,R6,IREG & LDAR POLL22 ;HAIO NU. 
00C2E FfFFf 6F7fF 6193 JIR 

61'34 
00C2F 3714E 5f857 6195 MOVE MSKl,IREG & JAR SKHJOJ ;SEEK COMP. HAI0-1 LOC. 
00C33 3714E 5F85A 61% MOVE MSKI,IREG & JAR H!5A ;SEEK COMP. HAI0-2 LUC. 
UOC31 3714£ 5FB5D 6197 MOVE MSKJ,IREG & JAR Hl5D ;SEEK COMP. HAI0-3 LOC. 
00C32 3714E 5F860 61'38 MOVE NSKt,IREG & JAR H~6U ;SEEK COMP. HAI0-4 LUC. 
00C33 ffffF EOC42 6199 JtlP PULL23 ; £RROR, JUtlP 
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00C34 ff fFF lf 0CD 
00C35 41140 33438 
00C36 40130 33C3A 
U0C37 fFfff 33C3A 
U~C38 0B3f 6 f ffff 
0UC39 337F2 E0C2C 

6201 
6202 
6203 
6204 
6205 
6206 
6207 
6208 
6209 

00C3A 37~5f fUC3C 6210 
00C3B 0016E fffff 6211 
00C3C fffff 6f7fF 6212 

6213 
00C3D E407E E0C41 6214 
00C3E E407D E0C41 6215 
0UC3F E407B E0C41 6216 
00C40 E4077 FFffF 6217 
00C41 3412f Af02D 6218 

6219 
6220 
6221 
6222 

00C42 37352 f0054 6223 
00C13 fFFfF lFlDC 6224 
00C44 ffff F E000F 6225 

6226 
6227 
6228 
622'3 
6230 
6231 
6232 
6233 
6234 

00C45 433f D ff ff f 6235 
00C46 433f 3 ff fff 6236 
00C47 43ff 4 fFfff 6237 
00C48 41140 FFFFF 6238 
00C49 333f 4 7344A 6239 
00C4A 337f 4 3344C 6240 
00C4B 0B3fD E0C48 6241 

6242 
00C4C 43f f 3 Fffff 6243 
00C4D 40130 FfFFF 6244 
00C4E Ff ff f 7344f 6245 
00C4F 0B3FD Fff f F 6246 
00C50 337F3 EOC4D 6247 

6248 
6249 

Polling HAID SelectJon" 
; 
POLL22: JSR SMBRDA 

AND AB,FOUTL,R4,RO & BUZ St3 
AND AQ 1f0UTL,R3 1R0 & BNZ $+4 
Bra $~3 

INCRB R& 
UR ZB,LSBZ,,R2 & JHP POLL21 

RUtiSKU $+2 
ADD AQ,FOUTL,R6 1 1REG 
Jrn 

CTL HIO,SPILCHJ ~ JNP $+4 
CTL Hl0,SPILCH2 & JHP St3 
CTL HIO,SPILCH3 & JMP $+2 
CTL HIO, SPILCH4 
ALDREG R2 1RAME & RTS EfALLOW 

;GET SEEK COMP. BITS THIS HAlU 
;IF SEEK CUHP. THIS HAlO ON ••• 
;DRlVES 0-231 JUMP 
;DRIVES 24-31 1 JUHP 
; If NOT, !NCR. HAIO NU ••• 
;AND TRY NEXT HAlU 

;COMPUTE HAILI NU ••• 
;TO SELECT 

;SELECT HAI0-1 
;SELECT HAl0-2 
;SELECT HAI0-3 
; SELECT HA I0-4 
;NEXT E.f, MUST BE ON THJS HAIO 

; IT WAS IMPOSSIBLE TO DETERMINE WHICH SPJ TO SELECT. THE 
;PENDING lNTERRUPT WILL BE CLEARED AND NUT SENT AT ALL. 
i 
POLL23: RDMSKB R2 1SKPEND 

JSR DELABIT 
JrtP WAIT05 

;LDC. Of SEEK COMP. PENDING 
;CLEAR THE BIT FOR THlS DRIVE 
;RETURN TO THE WAIT LOOP 

; CfJl"lPUTE THt'.'.: DR l VE l\ll.WIEH::F:'. - POLLING SEQUENCE. 
;UPON ENTRY THE BIT FUR THIS DRIVE AUST BE lN RO CU-23) UR Q (24-31). 
;UPON EXIT: R3 = BIT FOR THIS DRIVE (24-31). 

R4 =BIT FUR THIS DRIVE C 0-23). 
; Rl3 = LOGICAL DRIVE NUMBER 
;Return to Address Reg. CAR> when complete. 

DRVNBR: RESElR Rl3 
RESETR R3 
AND ZB, LSBl,, R4 

DRVNBRl: AND AB,FOUTL,R4 1R0 

; 

UR ZB,B, 1R4 & CJARB ALUZ 1$+1 
OR ZB,LSBZ,,R4' BOZ DRVNBR2 
INCRB R13 & JrtP DRVNBRJ 

DRVNBR2: AND ZB 1LSB1 1 ,R3 
AND AQ,fOUTL,R3,R0 
CJARB ALUZ,S+l 
lNCRB Rl3 
OR ZB,LSBZ 11 R3 & JttP DRVNBR2+1 

;DELETE CURRENT llKIVE NU. 
;CLEAR nSB'S 
;1ST DRIVE TU CHECK IS 0 
;CHECK THIS DRIVE (~-23) 

;If DRIVE 0-23, RETURN 
;lF DRIVE NU.) 23 1 JUMP 
jlNCR. DRIVE NO. & CHECK NEXT DRIVE 

;NEXT DRIVE TU CHECK IS 24 
;CHECK THlS DRIVE (24-31) 
;If DRIVE 24-31, RETURN 
;INCR. DRlVE NO. 
;SHIFT BIT TO CHECK NEXT DRIVE 

6250 TITLE {-)SSEMBL.E {.\ND SEl\ID t-a.::r\H'.'.)E BYTES 
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Aadr 

6252 
6253 
6254 
6255 
6256 
6257 
6258 
6259 
6260 
6261 
6262 
6263 
6264 
6265 
6266 
6267 
6268 
6269 
6270 
6271 
6272 
6273 
6274 
6275 
6276 
6277 
6278 
6279 

00C51 E0403 lf 125 6279 + 
00C52 433f 0 f Ff ff 6280 
00C53 433f 3 FFFf F 6281 
00C54 37356 f0004 6282 
00C55 37358 F02BS 6283 
00C56 37354 f 0008 6284 
00C57 fffff lf508 6285 

6286 
00C58 373f 7 f0007 6287 
00C59 55357 f 000f 6288 
00C5A ff ff f 33C5f 6289 
GOC5B 37353 f Off f 6290 
00C5C 37354 f0010 6291 
00C5D Fffff 1F508 62'32 
00C5E fffff E0Cf 4 6293 

62'H 
00C5f 65057 f00I0 6295 
00C60 fffff 33C6B 62% 

6297 
62'38 
62'3'3 

00C61 37353 f000B 6300 
00C62 3/354 f0008 6301 
00C63 fffff If50B 6302 

6303 

Fri Aug 17 U/:38:22 1990 Page ll 4 

i THE SENSE BYTE ROUTINE UILL ASSEMBLE THE SENSE BYTES SAVED IN SMB 
iHEHORY INTO A-FORHAT CEVERY 9TH BIT = 0) WORDS TO BE SENT TU THE CHANNEL. 
; BYTES 0-7 ARE ALWAYS ASSEMBLED FROM THE SAME LOCATIONS IN SMB MEMORY. 
;BYTES 8-23 WILL BE ASSEMBLED ACCORDING TO THE FORMAT DECODE Of BYTE /, 

i WHEN 4 BYTES HAVE BEEN ASSEMBLED, ONE WURD WILL BE SENT TU THE 
iCHANNEL. THIS UILL REPEAT UNTIL 6 WORDS (24 BYTES) HAVE BEEN SENT. 

THE REGISTERS ARE: 
RO & Q = SENSE WORD ASSEMBLY REGISTERS 
Rl,R2 = SCRATCH 
R3 = BYTE POINTER CADDRESS Uf SENSE BYTE IN SMB) 
R4 = ASSEMBLY COUNT (~ Of CONSEQUTIVE BYTES TO ASSEMBLE) 
R5 = NUT USED 
R6 = BYTE COUNT Cl OF BYTES TU ASSEHBLE UNE WORD) 
R7 = SENSE BYTE 7 
RS = DlSPLAY ADDRESS REG. 
R9 = SCRATCH 
Rl0 = STATUS ACTION CUDE 
Rll = NUT USED 
Rl2 = CURRENT CUHMAND CUDE 
Rl3 = DRIVE NU. 
Rl4,Rl5 = flAG REGISTERS 

SENS00: JSR.P DOUBLE ;DOUBLE DRIVE NU. If NEEDED 
SETPGE DOUBLE_SHR_H#B & JSRP DOUBLE 
RESETR R0 ;RESET SENSE ASSEMBLY REGJSTER 
RESETR R3 ;SET SENSE BYTE = 0 
RDMSKB R6,4 ;BYTES PER WORD = 4 
RDHSKB RB,288 iDISPLAY SENSE AT 4£8 
RDMSKB R4,8 ;ASSEMBLY COUNT = 8 
JSR SENS50 ;ASSEMBLE & SEND 8 BYTES 

RDRAMB R7,SEN07 
RSTRBIT R7,H~f 
BNZ SENS02 

;GET SENSE BYTE 7 
;DELETE MESSAGE NO. 

SENS01: RDMSKB R3,HUfFF 
RDrlSKB R4, Dttl6 
JSR SENS50 

;If NOT MESSAGE 0, JUMP 
;NEXT BYTES ARE ZEROS 
;ASSEMBLY COUNT = 16 
;ASSfMBLE & SEND 16 ZERO BYTES 
;SEND ENDING STATUS JnP SENS40 

; 
SENS~2: TSTRMSK R7,J0 

BNZ SENSU:i 

RDMSKB R3,SEN1~B 
RDnSKB R4,8 
JSR SENS50 

; SENSE fORrlAT 1? 
; (f NUT, CHECK FUR FORnAT 2 

l (Dis!< Equip .. CIH:?Ck) assembly 

;SENSE B, FORMAT 1 IS NEXT 
;ASSEMBLY COUNT = 8 
iASSEMBLE & SEND B BYTES 
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Addr Line {~f.)f.-:·;EMBl....E ?~ND St;:ND SENf.3E BYTE~3 

00C64 37354 F0005 6304 
00C65 37353 f0Ff f 6305 
U0C66 Fff ff lf508 6306 
00C67 37353 f0010 6307 
OOC68 0f304 1F508 6308 
00C69 37354 F00U2 6309 
0~C6A fffFf E0C8C 6310 

RD11SKB R4 15 
SENS03: RDMSKB R3 1Httfff 

JS:~ SENS50 
RDflSKB R3, 5£Nl21 
AUD DZC,B,ZER01R4 & JSR SENS50 
RDMSKB R4,2 
J11P SENSU8 

6311 i 
00C6B 65057 f0020 6312 SENSOS: lSTRnSK R7 120 
00C6C fFfff 33C7E 6313 BNZ SENS07 

;ASSEMBLY COUNT = 5 
;NEXT BYTES ARE ZEROS 
;ASSE11BLE AND SEND ZEROS 
;fORMAl 112 - BYTE 21 IS NEXT 
;ASSEMBLE IT 
;NEXT 2 BYTES ARE ZEROS 
;ASSE11BLE & SEND THEN 

;SENS£ fURMAl 2? 
;lf NUT, CHECK fUR 4 UR 5 

6314 
6315 
6316 

Sense Format 2 CC.LI. l'.:~qu J p.. C11ec ~::) assembly 

00C6D 37353 f0020 6317 
00C6E 37354 f0005 6318 
00C6f fffff lf508 6319 
00C/O 37353 f000D 6320 
00C71 37354 f0003 6321 
00C72 FFFFf lf508 6322 
00C73 37353 f 0025 6323 
00C74 OF304 lf50B 6324 
00C75 37353 f0500 6325 
00C76 37354 f 0004 6326 
00C77 fffff lf508 6327 
00C78 37353 F0010 6328 
00C79 0f304 1f508 6329 
0~C7A 37353 F0504 6330 
00C7B 37354 F00U2 6331 
OOC7C fffff lf508 6332 
00C7D fffff E0CF4 6333 

633;t 
00C7E 65057 f 0040 6335 
00C7f ffff F 33484 6336 
00C80 65057 f0050 6337 
~0C8l FfffF 33CAU 6338 
00C82 45057 f00UB 6339 
00C83 FFFFF 33CSB 6340 

6341 

; 

RUMSKB R3,SEN208 
RDf1SKB ~4,5 
JSR SENS50 
RDnSKB R3,SEN1l3 
RDNSKB R4 13 
JSR SENS50 
RDnSKB R3,SEN216 
ADD DZC,B1 ZERO,R4 & JSR SENS50 
RDHSKB R3,SEN217 
RD11SKB R4, 4 
JSR srns5o 
RDl1SKB R3 1SEN121 
ADD DZC,B,ZERO,R4 & JSR SENS50 
RDf1SKB R3,SEN222 
RDMSKB R4,2 
JSR SENS50 
JrlP SENS40 

SENS07: TSTRMSK R7,40 
BUZ SENS07A 
TSTRr1SK R7,5U 
Briz SENSIO 
TSTRBlT R7, B 
BNZ SENSUl 

;fORMAT 21 BYTE 8 IS NEXT 
; ASSEr1BL Y COUNT IS 5 
;ASSEMBLE & SEND 5 MURE BYTES 
;FORMAT 112 - BYTE 13 IS NEXT 
;ASSEMBLY COUNT JS 3 
; ASSEMBLE 3 r10RE 
;NEXT JS fORMAT 2, BYTE 16 
;ASSEMBLE [f 
;Sense format 2, Byte 17 
;Asembly count = 4 
;Assemble next 4 bytes 
;Next byte is Format 112 - Byte 21 
;Assemble it 
;Sense Foroat 2, Byte 22 
;Assembly count = 2 
;Assemble last 2 bytes and ••• 
;Send Ending status 

;SENSE fURNAT 4? 
;If yes, jump 
;SENSE fORnAT 5? 
;lF NUT, CHECK FUR 6 
; Cache. ECC Corr. (58 or 59)? 
;Yes, rest of the bytes are zeros 

6342 f.:)f:?nse f··or mat .:;i. or 5 as:,st:~mlJ 1 y" 
6343 

00CB4 37353 f001J 6344 
00C85 37354 f 0007 6345 
00C86 fffff lf508 6346 

6347 
OUC87 65157 f0040 6348 
00C88 FFFFf 33C8f 6349 

6350 
6351 
6352 

00C89 37353 f0018 6353 
00C3A 0F704 lf508 6354 
00C8B 37354 F0007 6355 
00C8C 37353 f 0f Ff 6356 
0~C8D fffff lf508 6357 
00C8E fFFFf E0Cf 4 6358 

; 
SENS07A: RUMSKB R3,SEN4UB 

l~D11SKB R4 1 7 
JSR SENS50 

TSTREQU R7,Htt40 
BNZ SENS09 

;NEXl lS fORMAl 4,5 - BYTE 8 
;ASSEMBLY COUNT = 7 
;ASSEMBLE & SEND 7 BYTES 

;SENSE fORMAT 4? 
;If NOT, MUST BE 5 

Sense f'o·r mat .:~. (ECC Unccn .. rctablf:?) assembly 

SENS08: 

RDMSKB R3,SEN415 
ADD nzc,LSBZ,ZERO,R4 & JSR SENS50 
RDMSKB R4,7 
RDHSKB R3 11ittfff 
JSR SENS50 
JMP SENS40 

;NEXT IS SENSE 15, fORMAT 4 
;ASSEMBLE 2 MURE BYTES 
;ASSEMBLY COUNT = 7 
;NEXT BYTES ARE ZEROS 
;ASSEMBLE & SEND ZEROS BYTES 
;SEND ENDING STATUS 
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Addr 

6359 
6360 f3El\lf.H::: FUF:'.M{·Yf ~5 (FCC Con ... f.~c t; atJ l f~) ASSEnBL Y 
6361 ; 

00CBF 34302 fFFff 6362 SENS09: 
00C90 323F3 FFFFF 6363 
U0C91 373FO F02CD 6364 

6365 
00C92 £0400 lf368 6365 + 
00C93 45050 FOUFf 6366 
00c94 321rr re01c 6367 
00C95 349lf FOOlB 6368 

6369 
00C96 3403f f ff ff 6370 
00C97 37353 f001A 6371 
00C98 37354 f 0003 6372 
00C99 34320 lf508 6373 
00C9A 37353 f0Fff 6374 
00C9B 37354 F0~03 6375 
00C9C fffff lf508 6376 
U0C9D 37353 f001D 6377 
00C9E 0f704 lf508 6378 
00C9F 0F304 EUC8C 6379 

6380 ; 
00CA0 65057 f0060 6381 SENSlO: 
00CA1 FFFfF 33CA9 6382 

6383 

RlOR R0,R2 ;TEMP. SAVE SENSE ASSY. REG. lN R2 
QTUR R3 ;SENSE ASSY. MSB'S TU R3 
RDRAnB RO,RECLNTH ;GET THE RECORD LENGTH AND .•• 
JSR.P fOUR5UN ;CONVERT IT TO BYTES 
SETPGE fUUR5DN_SHR_HttB & JSRP fOUR5UN 
TSTRBIT R0 1HttFf ;ISOLATE LSB'S IN U 
QLDRAM SEN517 ;SAVE THEM FOR DISPLAY 
ALURAHU Rl,SEN516 ;SAVE NSB'S FOR DISPLAY 

RTOQ R3 
RDNSKB R3,SEN515 
RDt1SKB R4 13 
RTUR R2,R0 & JSR SENS50 
RDHSl(B R3 1 Httfff 
RDMSKB R4,3 
JSR SENS50 
RUl1SKB R3, SEN521 
ADD DZC 1LSBZ,ZERU 1R4 & JSR SENS50 
ADD DZC,B,ZERU,R4 & JHP SENSUB 

TSTRrlSK R7, 60 
BNZ SErlS12 

;RESTORE ASSEMBLY MSB'S 
;NEXT BYTE IS FORMAT 5, BYTE \5 
;ASSEMBLY COUNT = 3 
;RESTORE ASSY. LSB'S & ASSEHBLE 3 
;NEXT BYTES ARE ZEROS 
;THERE ARE 3 OF THEM 
;ASSEMBLE THEfl 
;NEXT BYTE lS FORHAT 51 BYTE 21 
;ASSEMBLE 2 BYTES 
;LAST BYTE lS ZEROS 

;SENSE fORMAT 6? 
;ff NUT, CHECK FUR 8 

6384 Eii::~mst::! f·or mat 6 ( E::x ·r en· /usa[!f.:! 10~1) assembly 
6385 

00CA2 fffff If516 6386 
00CA3 37354 F000C 6387 
00CA4 433f 0 If50B 6388 

638'3 
00CA5 3419E C0008 6390 

63'31 
00CA6 E0400 1F33D 6391 + 
00CA7 37354 F0004 6392 
00CAB FFFFf £0CBC 6393 

6394 
00CA9 65057 f 0080 6395 
00CAA ff ff f 33C5B 6396 
00CAB 37353 f0012 6397 
00CAC 37354 FOU10 6398 
00CAD FFffF 1F508 6399 
OOCAE ffffF E0CF4 6400 

; 

JSR SENS70 
RUHSKB R4 1 DIH2 
RESETR R0 & JSR SENS50 

ALDREG R9,IREG & LDCT 8 
JSR.P CLR25 
SETPGE CLR25_SHR_H#B & JSRP CLR25 
RDMSKB R4 14 
JtlP SENS08 

SENS12: TSTRMSK R7,80 
BHZ SENS01 
RDMSKB R3,SEN409 
RDl1SKB R4, Dll6 
JSR SENS50 
JMP SENS40 

;ASSEMBLE EKRUR/USAGE BY1£S 
;ASSEMBLY COUNT = 12 
;ASSEMBLE & SEND 12 BYTES 

;lST LOG LUC. TU CLEAR 
;CLEAR ERRUR/USAGE LUG TH!S DRIVE 

;ASSEMBLY COUNT = 4 
;SEND 4 BYTES Of ZEROS 

;CHECK FOR FORMAT B 
;IF IT'S NOT, MUST BE FURnAT 9 
;LOC. OF FIRST FURMAT 8 BYTE 
;ASSEMBLY COUNT = 16 
;ASSEMBLE & SEND 16 BYTES 
;SEND ENDING STATUS 

6401 
6402 READ AND RESET BUFFERED LOG 
6403 ; 

00CP.f 37357 f0060 6404 SENSJ5: 
6405 

00CB0 37350 f 0~0B 6405 + 
00CB1 3410F f0003 6405 + 
00CB2 3417f f0007 6406 

RDMSKB R7,6U 
SETnBIT Dttll 1 SEN~3 
RDrISKB RU, D#l l 
ALDRAM R0 1SEN03 
ALDRAf'l R7 1SEN07 

;SENSE 7 = ERROR/USAGE COUNT 
;Sense 3 = Recov. Action 11 

;SAVE SENSE 7 
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Addr Line f..)SSEMBLE f..)l\ID SEND SCNSE BYTEH 

6407 SETMBIT 10,SEN02 ;Sense 2 = Environmental Data 
00CB3 37350 f0010 6407 + RD MS KB R0, 10 
OOCB4 34\0f F0~02 6407 t AL DR An RO,SEN02 
00CB5 fffff E0C51 6408 JMP S£NS00 

6409 
6410 f;::t-:?~D CUl\IF I ('.:iLJf;::(~ TI (JN 
6411 ; 

00CB6 0f10F f 03E5 6420 SENSlB: ADDC DZ,fUUTL,ZERU 1RAi'iE & NOP LASTfLG iJfRES£T LAST DRIVE fLAG 
00CB7 343D7 lf 169 6421 RTOR Rl3 1R7 & JSR SEL0U$ ;SELtCT THE ORlVE 
00CBB 3715E f0012 6423 MUVE MSK2 1 1REG & NOP SEN4U9 
00CB9 373E3 COOOF 6424 RDREGB IREG,R3 & LllCT 15 ;START Off BY CLEARING ••• 

6425 JSR.P CLR25 ;THE CONFIGURATION BYTES 
00CBA E0400 lf33D 6425 + SETPGE CtR25_SHR_H~B & JSRP CLR25 

642G 
00CBB 37350 f 0050 6427 trnr1SKB R0,50 
00CBC 3437D 1F409 6428 RTOR R7,Rl3 & JSR SENS25 ;LOGICAL DKIVE BACK TO R13 
U0CBD 37350 f 0056 642'3 RDr1SKB R0, 56 ;CONTROL UNIT TYPE = 5056 
00CBE fffff lf4D9 6430 JSR S£NS25 
~0CBf 37353 f0018 6431 RDHSKB R3,SEN415 ;NEXT CUNfIG. BYTE IS 14 
00CC0 37350 f 0084 6432 RDHSKB RH,84 ·DRIVE IS 84 ' -00CC1 FFFFF lf4D9 6433 JSR SENS25 

6434 
00CC2 FFffF E1B47 6436 Jr1P SENS80 ;$ 

6444 ; 
00CC3 37350 f 0070 6446 SENS18A: RDMSKB R0 170 ;<EMULATION IS 8470 

6459 ; 
00CC4 37353 f0019 6460 SENS19: RDMSKB R3,SEN416 
00CC5 fffff lf 4D9 6461 JSR SEUS25 ; SAVE E11ULA Tl Orf 

6466 
00CC6 45058 F000E 6467 TSTRBIT RB, HttE ;ISOLATE DRIVE TYPE IN Q 
00CC7 325f0 lf4D9 6468 UR ZO,RSBZ,,RO & JSR SENS25 ;SAVE DRIVE TYPE 
00CC8 60580 4F002 6469 XOR AQ,RSBZ,RB,R0 & PSHLD 2 
00CC9 335f 0 887ff 6470 RSHfTZ R0 ;MOVE RECORD LENGTH INTO POSITION 
~UCCA 45350 f 0003 6471 NSKRBJT RU,3 ;ISOLATE LENGTH fLAGS 
00CCB 35350 f UUOB 6473 SETRBIT R0 18 ;<INCLUDE NATIVE MUDE FLAG 

6482 ; 
00CCC fffff lf 4D9 649'1 S£NS20: JSR S£NS25 ;SAVE LENGTH FLAGS 
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Addr Line (·~SSEr•1BLE (~ND SEND s1::.Nf.3t~." BYTES 

64'32 
00CCD 37353 f00IE 6493 
OOCCE 37350 f 0008 6494 
00CCF fffff 1F4D9 6495 
OOCD0 37350 F0016 6496 
00CD1 Fffff lf 409 6497 
UUCD2 37350 f 0090 6498 
OUCD3 fffff lf 409 6499 
OOCD4 37350 f 000B 65UU 
00CD5 fffff lf 409 6501 
OOCD6 3705f F0080 6502 
00CD7 32lff f0007 6503 
00CD8 ffFFF E0C51 6504 

6505 
00CD9 3413E FFFff 6506 
00CDA 34100 FFFFF 6507 
00CDB 0B3f 3 Af 7f F 6508 

650'3 
6510 

; 

RDMSKB R3,SEN522 
RUliSKB RU, f11Jrmi 
JSR S£NS25 
RUr1SKB RO, DAY 
JS!< SENS25 
RDnSKB RU,YEAR 
JSR S£NS25 
RDMSKB R0,REVISlUN 
JSR S£NS25 
RDf1SKQ 80 
QLDRArl S£N07 
JilP SENS00 

S£NS25: ALDREG R3,IREG 
ALDREG RU, RAIH 
INCRB R3 & RTS 

; LUC. Of t!UtflH 

; SAVE HIE Nllrff H 

;DAY AND .. I 

;YEAR Of THIS ASSEMBLY 

;SAVE REVISION LEVEL 
; SEflSE 7 IS. I I 

;fURMAT 81 MESSAGE 0 
;ASSENBLE ~ SEND CONFIGURATION 

;LOAD LUC. Of BYTE 
;SAVE THE DATA 
;JNCR. LUC. 'RETURN 

6511 DISPLAY SEHSE DATA C4EB-4ED) & SEHD OHE UDRD TO THE CHAHHEL 
6512 

00CDC 3418E ffffF 6513 
00CDD 321fD lf 4F2 6514 
U0CDE 3490D Jf4f2 6515 
~0CDF 34100 1F4F2 6516 

6517 
00CED 72IFC FFFFf 6518 
00CE1 74908 fFfff 651~ 

00CE2 7410A fffff 6520 
00CE3 £4401 FFFFF 6521 
00CE4 £4404 fffff 6522 
UOCE5 E4202 Fffff 6523 
00CE6 37352 f 1004 6524 
OOCE7 E4200 Fffff 6525 
00CE8 37356 f 1388 6526 

6527 
00CE9 45082 334Ef 6528 
00CEA 133f6 334E9 6529 

6530 
00CEB 4605f f0004 6531 
~0CEC E0204 334FO 6532 
00CED 3535£ f0002 6533 

6534 
00CEE E0403 lf583 6534 + 

; 
SENS30: ALDR£G RB,IREG 

GLDREG RAMI ~ JSR SENS33 
ALDREGU RO,RAMI & JSR S~NS33 
ALDREG RO,RAMI & JSR SENS33 

NULDREG UBR3 
NALDREGU R0 1UBR2 
NALDREG R0,UBRI 
CTL HIU,HDRVGTS 
CTL HIO, HIOTGTS 
CTL H 10, SET !DRS 
RD~lSKB R2, H104 
CTL HIO,RSTillR 
RDMSKB Rfi,J3BB 

AND DB,U,HlUST,R2 & BOZ SENS31 
DECRB R6 & BOZ $-1 

TSTQBIT 4 
CTL SMC,RSTIDAK & BUZ SENS32 
SETRBIT R14 12 
JSR.P CLREF 
SETPGE CLREf _SHR_HttB & JSRP CLREf 

6535 ; 
00CEf 3535f F0002 6536 SENS31: SETRBIT Rl5,2 

6537 
00Cf0 £4402 ffFff 653B 
00CF1 37346 AF004 6539 

6540 
00CF2 0B3f8 fffff 6541 
00CF3 3418£ AF7ff 6542 

6543 

; 
SENS32: CTL HIO,HDRVGTR 

RDREGB HSK1,R6 & RTS Dtt4 
; 
5£NS33: lNCRB F~B 

ALDREG RB,IREG & RTS 

;LOAD DISPLAY ADDR. 
;DISPLAY 12 MSB'S 
;DISPLAY 12 MIDDLE BITS 
;DISPLAY 12 LSB'S 

;LUAU BITS 24-35 TO LI-BUS 
;LOAD BITS 12-23 TU U-BUS 
;LOAD BITS 0-11 10 LI-BUS 
;ENABLE THE WORD TU THE U-BUS 
; £r~ABLE lDR TAG 
; SET lDR 
;ALLOW I.A. & E.f, 

;SET 2MS. TINER 

;CHECK Ef/IA; If TIME-OUT, JUMP 
;DECR. TINER; If NO Ef/IA, BACK 

; CHECK FOR £. f. 
;lf NOT, CONTINUE; RESET I.R. 
;SET FORCED E.f. FLAG 
;CLEAR THE E.F. 

;SET TRUNCATION FLAG 

;RESET DATA ON LI-BUS 
;BYTES PER WORD = 4 & RETURN 

;INCR. DISPLAY ADDRESS 
;LOAD IT L RETURN 
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Addr Line {.)SSEMBLE ?~ND ~:iEND E>EN~:>E BYTE~! 

6544 
6545 SEND E 1\1 D I 1\11:'.-i ffr r-rruf.:> 
6546 i 

00Cf 4 E4408 fffff 6547 S£NS40: CTL HID, HIOTGTR ; DISABLE IDR TAG 
00CF5 3735A f 0008 65iJ8 RDMSKB RlO, 8 ;STATUS ACTION = 8 
OUCf 6 37360 fffff 6549 RDREGB SMCST,R0 ; R£AD XNC STATUS 
U0CF7 45340 f 0008 6550 AND DB,B,NSK1 1RO & NOP Htt8 ;ISOLATE SnB PARITY IN R0 
00CF8 6505C f 0004 6551 TSTRMSK Rl2 14 ;SENSE J/U COMMAND? 
00CF9 333f 0 33003 6552 OR ZB,B 11 RO & BNZ SENS41 jNU, JUHP; CHECK SHB PARITY 
00CFA fffff 334fD 6553 BOZ $+3 ;If NO ERROR, CONTINUE 
OOCFB 3535D f 0200 6554 SETRBIT RI312"0 ; INCLUDE UN If CllECK H IrH !HA TUS 
00CFC 0B3FA E0D36 6555 S£NS40A: INCRB Rl0 & JHP END00 ;STATUS ACTION = 9 & SEND STATUS 

6556 
00Cf D 4505F F0002 6557 TSTRBIT RI5 12 ;TRUNCATION fLAG? 
~0Cf E ff ff f 33CFC 6558 BflZ SENS40A ;YES, JUIW 
00CFf 45050 f 007f 6559 TSTRBIT Rl3 1 7f ;ISOLATE TH~ DRIVE NO. ANU ••• 
OUD00 3635D F0C~0 6560 UR DQ 1B1MSK2 1Rl3 & NOP H~CO~ ;INCLUDE CHAN. END/DEV END 
00001 37359 fffff 6561 RDMSKB R9, HttHff ;S~l LARGE POLLING DELAY TIMER 
00002 fffff E0D3A 6562 Jf1P END01 +2 ;SEND NORMAL STATUS 

6563 ; 
6564 S£NS41: BNZ.P READb2 ;If SM~ PARITY, EQUIP. CHECK 

~OD03 E0400 33CAO 6564 t SETP13E READ62_SHR_H~B & BNZP READ62 
00004 373SA f0007 6565 RUr\SKB RJ0 17 ;STATUS ACTION = 7 
00005 4505f f 0002 6566 TSTRBIT RlS, 2 ; CllANNEL TRUNCATION'? 

6567 BOZ. P NC!'IPL lJ ;Jf NUT, SEND NORMAL STATUS 
00006 E0400 33093 6567 t SETPGE flC11Plf l_SHRjf~B & BOZP NC11PL Tl 
00007 fffff £04A7 6568 JMP Rt:AD24 ;ELSE, SEND TRUNCATION STATUS 

6569 
6570 
6571 ASSEMBLE SENSE BYTES IHTO R-FORHAT UORDS. 
6572 ; 

00D08 65153 FOfff 6573 SENS50: TSTREQU R3,H~fff ;IS THlS BYTE ZEROS? 
00009 3413E 3350C 6574 ALDREG R3 1 IREG & BOZ $t3 ;If YES, JUMP; LOAD BYfE ADDR. 
00DOA 0B3F3 ff ff f 6575 INCRB R3 ;lNCR. BYTE ADDRESS 
OODOB 35300 EODOD 6576 UR DB,B,RAMI 1RO & JHP S+2 ;"ERGE THIS BYTE WITH OTHERS 
OODOC 55350 fOJff 6577 RSTRBIT R0 1 lff ;ZEROS TO THIS BYTE 
OODOO 55350 f0l00 6578 RSTRBlT R0 1 100 ;RESET BIT 8 
00DOE J33F6 fffff 6579 DECRB R6 ;DECR. BYTES PER WURD 
UOD0f 343Fl I34DC 6580 RTUR Rl5 1Rl & CJSR ALUZ 1SENS30 ;If u, SEND A HURD; FLAGS ro Rl 

6581 
0UD10 336f0 4f007 6582 OR ZB,LSBQZ 11 R0 & PSHLD 7 ;LffT SHIFT ••• 
00Dll 336f0 88/ff 6583 LSHfTDZ R0 ;THE DATA 9 PLACES 
00Ul2 45151 F0002 658•1 TSTBlT Rl 12 ;TRUNCATION fLAG? 
00Dt3 133f 4 B3Cf 4 6585 DECRB R4 & CJPUP NALUZ,SENS40 ;If SET, JUHP; DECR. ASSY. COUNT 
00DI4 Fffff 33008 6586 BNZ SENS50 ;If NOT 01 GET NEXT BYTE 
0UD15 ffFfF AF7ff 6587 RTS i ELSE, RE TURU 
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Addr 

658'3 
6590 
6591 
6592 

30016 E0400 lf350 6592 t 

00DI7 34329 fffff 6593 
00018 37354 F0003 6594 
~0DJ9 37353 fUlfU 6595 

65% 
00DlA 3412E lf0CO 6597 
00DIB ffFFF 1f52C 6598 
0001C 05343 f0003 6599 
00010 3400F 1F52C 6600 
00DlE 10343 FU002 6601 
00D1F FFfff 4F003 6602 
00020 335F0 887f f 6603 
00021 3490E C0003 6604 
00022 370Ef 1F52C 6605 
00023 335FO 98523 6606 
00024 0B3f 3 f Ff ff 6607 
00025 3400f 1F52C 6608 

6609 
00026 133f4 fffff 6610 
00027 fFFff 33528 6611 
00028 05342 f0003 6612 
0UD29 05343 f0002 6613 
00D2A fffff EODlA 6614 

6615 
00D2B 37343 AflE0 6616 

6617 
00D2C 3413£ fffff 6618 
00020 4614D AF0FF 6619 

6620 
6621 

Fri Aug 17 07:38:22 J990 Page 120 

CONVERT ERROR/USAGE LOG TO BYTES FOR SfHSE BYTE ASSEHBLY 
; 
SENS70: JSR.P ERRLUG ;LUC. Uf ERRUK/USAGE LUG 

i 
SENS71: 

; 

SETPGE rnl~LUG_SHR_HltB ~ JSRP ERRLOG 
RTOR R2,R9 ;SAVE LDC. TU CLEAR LUG 
RDMSKB R4,3 ;PRESET ITERATlON COUNT = 3 
RDHSKB R3,IEO ;SET LUC. OF lST BYTE 

ALOREG R2,IREG & JSR SMBRDA 
JSR SENS75 
ADD DB,B,MSK1,R3 & NOP Dtt3 
RTUQ R0 & JSR SENS75 
SUBA DB,B,MSK1,R3 & NOP Dtt2 
PSHLD 3 
RSHFTZ R~ 

ALDREGU RO,IREG & LDCT 3 
RDREGQ IREG & JSR SENS75 
OR ZB,RSBZ,,R0 & CJPCNT EVCNTZ,S 
INCRB R3 
RTOQ R0 & JSR SENS75 

DECRB R4 
BUZ SENS73 
ADD DB,B,MSK1,R2 & NOP Dtt3 
AUD UB,B,NSK1,R3 & NOP 0~2 
JMP SENS71 

;GET THE NEXT LUG WORD 
;LOAD BlrS 24-31 
;!NCR. BYTE LUC.+ 3 
;LOAD BITS U-7 
;DECR. BYTE LDC.- 2 

;MOVE BITS 16-23 INTO POSJTlUN 

; LOAD BITS 16-23 
;HOVE BITS 8-15 INTO POSITION 
;JNCR. BYTE LDC.+ l 
;LOAD BITS 8-15 

;DECR. ITERATION COUNT 
;lF COUNT= U, JUMP 
;LUC. Of NfXT LUG WORD 
;INCR. BYTE LOC.t 2 
;ASSEMBLE NEXT 4 BYTES 

SENS73: RDREGB MSKJ,R3 & RTS HllEU ;PRESET BYTE POINTER & RETURN 
; 
SENS75: ALDREG R3,IREG ;LOAD THE ADDRESS 

ANO DQ,fUUTL,NSKl,RAMl & RTS HttfF ;HASK & WRifE ONE BYTE; RETURN 

6622 This subroutine clears all sense bytes except 4. Only 1~£G is used. 
6623 ; 

00D2E 3710E C0003 6624 CLRSENS: 
6625 

00D2f £0400 lf33D 6625 + 
00030 3715E F0005 6626 
00031 Fffff C0020 6627 

6628 
00032 E0400 1F33D 6628 t 

00033 3715£ f0500 6629 
00034 FFFFF C0005 6630 
00D35 fffff £0330 6631 

&632 
6633 

MOVE ZERU,IR£G & LDCT 3 
JSR.P CLR25 
SETPGE CLR25_SHR_H#B & JSRP CLR25 
MOVE MSK2,IREG & NOP SEN0S 
LDCT 32 
JSR.P CLR25 
SETPIJE CLR25_Sl1R_H#B & JSRP CLR2S 
MOVE MSK2,IREG & NOP SEN217 
LDCT 5 
JtlP CLR25 

;Starting at Sense Byte~ ••• 
;Clear first 4 bytes 

;Next byte is 5 

;Clear the rest of the Sense 

;Loe. of new Sense bytes 
;There are 6 of them 
;Clear them & return 

&635 TITLE CDC fJ" Sn - END I r-.U:::i f;::CJUT J l\IE:: 

----- ._ ....................................... -----·----·------·-·--· ... -... --.. ·--··"'"''"-----···--··---·--···---·--·---· .. ··--....... -.,. .. - .............. ,_ ... ,.---------·--·-----.. •·· 
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Addr Line CDC CJ .. S" --· El\ID I NG f;::UUT l Nt::: 
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Addr Line CDC U. Su --· 1::~ND I Nl::'.i f~'.UUT I l\IE 

6644 
6645 
6646 
6647 
6648 
6649 
6650 
6651 
6652 
6653 
6654 
6655 
6656 
6657 
6658 
6659 
6660 
6661 
6662 
6663 
6664 
6665 
6666 
6667 

00036 45350 f 00f F 6668 
00037 35350 F0400 6669 
00038 35350 F0800 6670 
~0039 373F9 f03E4 6671 
00D3A 373F7 F0~BA 6672 
00D3B 45057 f0004 6673 
00D3C ff Ff f 33079 6674 

6675 
U0D3D 4535f F0002 6679 
~003E FFFFF E0D79 668U 

6681 
6682 
6683 

00D3F 37359 f0~0B 6684 
0~040 35350 F0200 6685 
00D41 3419F f025F 6686 
0~042 3413F F0003 6687 

6695 
00043 E417D 4FU02 66% 

6697 
00044 01733 B87FF 6697 + 
00045 3413E fFfFf 6698 
00046 370Ef FFFFf 6fi'39 

;UPON ENTRY: R3 = RECOVERY ACTION 
RI0= STATUS ACTION CODE CR9 lF UttlT CHECK) 

; RI3= DRIVE NUNBER 
;REGISTERS USED: RO,Rl & R2 = SCRATCH 

R3 =RECOVERY ACTION OR ••• 
BIT FUR THIS URIVE (24-31) 

R4 = BIT FUR THlS DRIVE (0-23) 
R5,R6 = USED lF UNIT CHECK, 

NUT USED UlTH OTHER STATUSES 
R7 = ILU FLAGS 
RB = BIT FOR THIS DRIVE (24-31) 
R9 = POLLlNG DELAY TIMER FOR WAIT LOUP 
R10= STATUS ACTION COUE 
Rll= 3 SECOND E.I. TIME-OUT TlMER 
R12= HEAD NO. IF UNIT CHECK 

NUT USED HITH OTHER STATUSES 
R13= STATUS (24 LSB'S) 
Rl4,Rl5 = FLAGS 

STATUS: CHANNEL END/DEVICE END 
; 
END00: MSKRBIT RI3, Httff 

SETRBIT Rl3, 400 
END01: SETRBIT RI3,800 

RDRAHB R9,DLAYDE 
RDRAMB R7,ILDfLG 
TSTRB IT R7 14 

; 
ENDHl: 
EN010A: 

BNZ END50 

tlSKRBIT IH5, 2 
Jl1P END5U 

STATUS: UNlT CHECK 

RUNSKB R9,0H 
SETRBIT Rl3, 2~0 
ALDRAM R9,STATACT 
ALDRAn R3,SEN03 

CTL HlO,RSTODlD & PSHLD 2 
LSHfT2 R3 
ADD AB,LSBZ,R3,R3 & CLPCNT EVCNTZ 
ALDREG R3,IREG 
RDREGQ !REG 

;DELETE ANY EXISTING STATUS 
;STATUS IS DEVlCE END 
;STATUS IS CHANNEL END 
;1 MSEC. DEV. END UELAY TIMER 
;GH ILD fLAGS 
;CHECK ILD RUNNING 
; If IT IS, Jllf'lP 

;CLEAR ALL fLAGS EXCEPT TRUNCATION 

;STATUS ACTION = ~B 
;AUD UNIT CHECK STATUS 
;SAVE STATUS ACTION FUR LATER 
;SAVE RECOVERY ACTION FUR SENSE 

;MOVE RECOVERY ACTION INTO POSITION 

;MOVE IT TU I-REG 
;STROBE XfER. REG. 
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Addr Lin~ CDC fJ n S.. ·- El\ID l N(~j F:'.UUT l l\IE 

00D47 00FF0 FfFfF 670U 
00D4B 31300 fffff 6701 

6702 
00049 4505£ F0200 6703 
0004A FFFFF 3354F 6704 
0004B 373FB fOUAF 6705 
0004C 373f O FOOBO 6706 
COD4D 3410f FOOB6 6707 

6708 
00D4E £0402 1F202 6708 t 

6709 ; 
0004F 373f7 F00BA 6710 ENOll: 
00050 45057 F0404 6711 
00051 34356 33055 6712 

6713 
00052 37350 f0001 6715 
00D53 451C0 FFfff 6729 
00DS4 3439A 33605 6730 

5731 ; 
OOD55 34365 FffFF 6732 ENDI5: 
00056 3715E FUIU0 6733 

f,734 
U0D57 £0403 lf236 6734 t 

673b 
00058 E0400 lf34B 6736 t 

6738 
00D59 E0400 lf340 6738 t 

00D5A 373FA f025f 6739 
00058 45057 F0004 6743 
00D5C fFfFf 33066 6744 
00050 4535F f0002 6745 
00D5E 3705f f002A 6746 
00D5f DOFF9 FFFfF 6747 
00060 35359 fOD4E 6748 
00061 37380 C0001 6752 
00D62 45050 f0044 6753 
00063 34365 33566 6754 

6755 
6756 

00D64 E0403 1F583 6756 t 

6757 

RDXFR s11c,, RO 
U!~ AU,U,R0,RI3 

;RECOVERY ACTION ru RU 
;MERGE RECOV. ACllUN WITH STATUS 

TSTRBIT Rl4,20U ;ALTERNATE TRACK FLAG? 
BUZ ENDll ;IF NUT, JUMP 
RDRAMB Rll,ALTCYL ;GET THE ALTERNATE CYLINDER ••• 
RDRAHB RO,ALTHEAD ;AND ALTERNATE HEAD •.• 
ALDRAM R0,CURHD ;IN ORDER TO ••• 
JSR.P ILDSENS+2 ;SET UP SENSE BYTES 
S£TPGE ILDSENS+2_SHR_HUB • JSRP ILDSENS+2 

RDRAMB R7,ILDFLG 
TSTRB { T RJ I 404 
RTOR R5 1 R6 & BNZ ENDlS 

RDtlSKB RO, l 
AND DB,FUUTL,HSittST,R0 
RTOR R9 1 Rl0 • BOZ END75 

;GET ILD FLAGS 
;ILD RUN UR DEFECTIVE TRACK? 
;If YES, JUMP; R/W FLAGS TO R6 

j$ 

; HA lU SELECTED? 
;NO, PROC~SS UNEXPECTED E.l. 

RTOR R6,R5 ;READ/WRITE FLAGS BACK TO R~ 

MOVE NSK2,lREG & NOP Htt1U0 ;Stt-IRPf. ttASK TO IREG 
JSR.P WAIT4SH+J ;WAIT fOR SM-DONE 
SETPuE UAIT4SI1+l_SHR_HuB & JSRP HAIT4Sr1+1 
JSR.P RSTnDB ;SReset the MDB board 
SETPGE RSTr1DB_SHR_H~B & JSRP RSH1DB 
JSR.P CLRHSSM ;RESET HSSM BOARDS 
SETPIJE CLRHSSn_SHR_H~B & JSRP CLRHSS!1 
RDRAMB R10 1STATACT ;RESTORE SAVED STATUS ACTJUN 
TSTRBlT R7,•J. ;CliECK ILU RUtmimi 
BNZ END17 ;If RUNNlNG, JUMP 
HSKRBlT RlS,2 ;CLEAR ALL FLAGS EXCEPT TRUNCATION 
RDMSKU 2A ;GET MSB'S Of 2-SECOND TlnER 
RDXFR snc,,R9 ;SET 2-SECOND DEVICE END ••• 
SETRBIT R9,HttD4E ;DELAY TINER 
ROREGB HIOST,RO ~ LDCT 1 ;READ HAIU STATUS 
TSTRBIT R0,44 ;E.f. OR ADDR. WORD? 
RTOR R6 1R5 & BOZ END17 ;If NOT, CONTINUE; RESTORE RS 

JSR.P CLREf ;CLEAR ANY E.f. fUNCT WORD ••• 
SETPGE cum _SHRJi#B & JSRP CLREF 
JSR.P CLREf ;AND ADDRESS WORD 
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Addr Line CDC Cl. Ei. --· END I N(:i f~'.CJUT I NE 

00065 E0403 1F583 6757 T 

6758 
00066 3710f F002C 6759 
UOD67 FFFFF E0D79 6766 

6772 
6773 
6774 

00068 3735A F0004 6775 
00069 4535D f 00Ff 6776 
0006A 373f 9 f03£4 6777 
~UD6B 370Ff F0287 6778 
00D6C 4605F f000f 6779 
00060 6019F f03E4 6780 
00D6E fffff EUU38 6781 

6782 
6783 
678,l 

00D6f 3735A f0001 6785 
00070 45350 F10FF 6786 
00D71 35350 f8000 6787 
00072 34338 E0D39 6791 

6792 
6793 
67'34 

00073 3735A f0005 6795 
00074 45350 f00FF 6796 
00075 3535D F0400 6797 

6802 
00076 373f9 F03E4 6803 
00077 35359 f0020 6804 
00078 373f7 f00BA 6805 

6806 
00079 45057 f 0004 6807 
U0D7A E46Fl 3357F 6808 

6809 
00D7B 341Ef f0If2 6810 
00D7C 6505A f0004 6811 
U0U70 E4402 13E0f 6815 
0UD7E El00B E0D87 6817 

6818 
681'3 

SETPGE CLREf _SHR_H~B & JSRP CLREf 
; 
ENOI7: RESETRAM SKRETRY 

Jf1P END50 
;CLEAR SEEKERR RETRY COUNT 
;$continue 

STATUS: CHANNEL END UNLY 
; 
END2U: RUr·1SKB Rm, 4 

ASKRBIT RI3,Httff 
RDRAnB R9,DLAYUE 
RDRArm lltt287 
TSTQBIT HIF 
XUR AU 1FUUTL,R9,RAME & NOP DLAYDE 
JtlP HWUl 

STATUS: ATTENTION 
; 
END30: RDMSKB Rl0,1 

MSKRBIT Rl3,10ff 
SETRBIT Rl3,8000 
RTUR R3 1R8 & JMP ENDOl+l 

;STATUS ACTION = 04 
;DELETE EllSTlNG STATUS 
;GET UEVICE END DELAY TlnER 
;GEf LSB'S Of E.f. COUNT 
;ISOLATE THE 4 LSB'S 
;CHANGE THE DELAY TIM~R AND .•. 
;SEND CHANNEL END ONLY 

;STATUS ACTION = I 
;DELETE PREVlUUS STATUS 
;ADD STATUS: ATTENTION 
;BIT FUR THlS DRIVE (24-31) TO R8 

STATUS: DEVICE END only 
; 
END40: ROMSKB Rl0 15 

HSKRBIT R13 1 littff 
EN040A: SETRBIT Rl3 1400 
; 
END41: RDRAt-IB R9, OLAYD£ 

SETRB IT R'3 I 20 
RDRAMB R7,ILOFLG 

; 
END50: TSTRBIT R7,4 

CTL HIU1 ENCHT & BOl ENDSOB 

;STATUS ACTION = 5 
;DELETE EXISTING STATUS 
;SET STATUS: DEVICE END 

;GET DEV. END DELAY TIMER 
; nake it longer 
;GET ILD fLAGS 

;ILO RUNNING? 
;lf NOT, JUMP 

ALDRAN RI4 1RJ4SAVL ;SAVE Rl4 fUR ILD ENDING 
TSTRMSK Rl0 14 ;If STATUS ACTION NOT= 4 ••• 

END50A: GTL HIU 1HDRVGTR & CJSR NALUZ,RELDRIV ;RELEASE & DE-SELECT THE DRIVE 
CTL HSSr1 1RSTUSEL & JMP END51 

; 
EUD50B: mu $ 
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Addr Line CDC u .. s .. -- E::NIJ 11\!G r~::UUT I NI:'.:: 

0UD7f 370fF FU2F4 6835 RDl~Af-10 mu OR Iv ;TUU ORlVES PER UNlf? 
0~U80 0fl00 3357D 683& AUD DZC,FOUTL,ZERU,ZERU L BUZ ENU50A ;lf NOT, JUST RELEASE DKlVE 

683/ 
00DS1 45U5F FIU00 6838 TSTRBIT RlS,1000 ;CULLlSION fLAG SET? 
00082 E4402 33087 683'3 CTL HIO,HDRVGTR & BNZ END5l ;YES, ALL THlS STUFF HAS BEEN DONE 

6840 
00D83 35350 F0001 6841 SETRBIT Rl3, l 
00D84 ElOUB lf609 6845 CTL HSSM 1RSTUSEL L JSR SELREL ;SELECT & RELEASE UPPER DRIVf 
00085 55350 f0001 68-H RSTRBIT Rl3 1 l 
00D86 FfffF lf609 6851 JSR SELREL ;SELECT & RELEASE LOWER DRIVE 

6853 
6854 £ND51: EQU $ 

0UD87 £1003 FfFFf 685'3 CTL HSSM,f1PCRSJ ;RESET ANY HSSM OPERATION 
00088 E417D fffff 6860 CTL HIO, RSTODID ;RESET ODR/IDR 
00D89 4505E f 0002 6865 TSTRB lT Rl 4, 2 ;CHECK FOR FORCED E.F. FLAG 
00DBA 603EE 33Df C 6866 XOR AU,B,Rl4,Rl4 L BNZ END70 ;If FORCED E.f., JUMP 
00D8B 017AA fffFf 6867 ADD AB,LSBZ 1Rl0,Rl0 ;MOVE STAT. ACTION tttTO POSITION 
00DBC 450Sf f 1000 6868 TSTRBIT RlS,1000 ;COLLISION ClLD ADV. CYL.) fLA6? 
0~D8D ffFFF 33094 6869 BNZ END51A ; IF SET, JUr1P 

6874 
0008£ 45050 f 007F 6875 TSTRBIT Rl3, 7F ;ISOLATE PHYSICAL DRIVE NU. lN u .. I 

U0D8f 60300 ffff F 6876 XOR AU,B,Rl3,Rl3 ;AND DELETE IT FROM Rl3 
00090 373f2 f02f 4 6877 RDRAMB R2,TWODRlV ;TWO DRIVES PER UNlT? 
00091 FFFff 33593 6878 BOZ $+2 ; IF NUT, JUMP j 
00092 334f0 f ffff 6879 OR ZB,RSUBZ,,R0 ;l/2 DRIVE NU. 
00093 303DD Ff FFF 6880 UR All,B,Rl3,R13 ;LOGICAL DR1VE TU Rl3 

6881 ; 
00094 45057 f 0004 6882 END51A: TSTRBIT R7,4 ;CHECK ILD RUNNING 

6883 BNZ.P lLDEND ;If RUNNING, RETURN ro ILD 
U0D95 E0402 338C2 6883 + SflPGE ILDEND_SHR_HttB & BrHP ILDEND 

6884 
00096 5535f f 1000 6885 RSTRBIT RI5,I000 ;RESET CULLISlUN FLAG 
00D97 4505f f 0002 688'3 TSTRBIT R15,2 ;CHECK TRUNCATION FLAG 
00D98 603ff 3359A 68'30 XOR A9,B,Rl5,Rl5 & BUZ END51B ;If NUT, JUMP; lf YES, RESET IT 
OOD99 3535A f 0080 6891 SETRBIT Rl0,80 ;SET CHANNEL TRUNCAT1UN BIT 
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Mdr Line CDC CJ .. S" - END I 1\113 ~-;;:CJUT I Nf.~ 

6892 
00D9A 741DA FFfff 6893 
OUD9B 74908 FFFFF 6894 
fl0D9C 741AC fffff 6895 

68% 
00D9D 37351 f0005 6897 
0UD9E 45081 FFFFf 6898 
00D9F £0204 33DD0 6899 
00DAO E4401 Fffff 690U 
00DAI 37351 f 1004 6902 
00DA2 E417B FFFFF 6906 

6907 
0UDA3 37358 f001E 6908 
OODA4 D0Ff B f ff ff 6909 
00DA5 35358 f0848 6910 
00DA6 45081 335CA 6911 
00DA7 133FB 335A6 6912 

6913 
00DAB 46150 F0004 6914 
00DA9 34300 33DCD 6915 

6936 

i 
END51B: NALDREG Rl3,UBR1 

NALDREGU Rl31UBR2 
NALDREG Rl0,UBR3 

RDt1s1rn R 1, 5 
AND DB 1Q,HIUST,Rl 
CTL SMC,RSTJDAK & BNZ END58 

END52: CTL HlU 1HDRVGfS 
RDMSKB Rl,1004 
CTL lHO,SETEl 

i 
END52A: RDMSKB Rll,lE 

1mrn snc,,R11 
SETRBIT Rll, 848 
AND DB,U,HlOST,Rl & ~oz END56 
DECRB Rll & BOZ $-1 

TESTU 4 
RTUR Rl3 1RO & BNZ END57 

jLOAD THE ... 
;STATUS TO THE ••• 
;LI-BUS REGISTER 

;GET INTERRUPT MASK 
;CHECK FUR E.F. UR PARITY ERR. 
jlf E.f. OR PARlTY ERR., JUMP 
;ENABLE STATUS TU HIU 
; $f'lask for IA/EF 
; SEf E. I. 

i SET S~-ms ... 
i E. I. rir1ER TO R 11 
;If 50-ms. TIME-OUT, JUMP 
;lf NU lNTERRUPT, JUMP BACK 

i CH£CK FUf: £. f. 
; IF E. F. , JUMP 

6'337 1 .. {~1" f~:t.CE I VED.. DELAY AND CHECK FUR AN £.f, 
6938 ; 

00DAA 420ff 4f004 6939 END52B: 
00DA8 3708F B3DAF 6940 
00DAC 4604F 88004 6941 
00DAD E0204 33DAF 6942 

6943 
00DAE £0090 Fffff 6944 ENDS3: 
00DAF 343A3 E2064 6945 
00DB0 3715£ f02AO 6946 END53A: 

6947 
00DB1 £0400 Jf3SB 6947 + 
00082 5535F FEFFF 6948 
00DB3 37351 f000f 6964 
00084 34llf F002D 6965 

6%6 ; 
6%7 END53C: 

00DBS 5504D f 00f f 6973 
UUDB6 66150 F80U0 6974 
00DB7 £0084 335£6 6975 
U~D88 4605f f 0C00 6976 
00DB9 66150 f0400 6977 
0UDBA £4402 33DBE 6978 

6979 

RESETQ & PSHLD 4 ;2 µsec TIMER 
RDREGQ HIUST & CJPUP NALUZ,ENDS3+1 ;IF E.F. 1 DON'T DE-SELECT HAlU 
AND DU,O,MSK1 & CLPCNT EVCNTZ,Hl4 jCHECK FOR E.f.j DECR. TIMER 
CTL SMC,RSTIDAK & BNZ END53+l ;IF E.F., DON'T DE-SELECT HAlU 

CTL snc,unPRST 
RTOR Rl0,R3 & JHP EITRACE 
MOVE MSK2,IREG & NOP H~2A0 
JSR.P AGE0l 
SETPG£ AGE0l_SHR_H#B & JS~P A6E01 
RSTRBIT Rt5,HIEFFF 
RDMSKB Rl,Hlf 
ALDRAM RI,EFALLUW 

EQU $ 

MASK DB,Q,MSK1 1Rl3 & NOP Httff 
TSTQEUU 8001} 
CTL SMC,Sf'JCRST & BUZ END62 
JSTUB! f H~CU0 
TSTQEQU 4~0 

CTL HID,HDRVGTR & BNZ END54 

;DE-SELECT THE HIO 
;STATUS 12 HSB'S TO R3 CTRRCE OPT.) 
;LUC. OF E.I. DISPLAY 
;UPOATE E.I. DISPLAY 

;CLEAR FLAGS EXCEPT COLLIS!UH 
;Allow £.f's on all HAIO's 
;Save b1ts for E.f's alloveo 

;DELETE DRIVE NUMBER 
;CHECK FOR ATTN./IBUSY 
; If TRU£, JUNP 
;ISOLATE CE/DE ONLY 
jCHECK DEVICE END ONLY 
i lf NOT 1 JUilP 
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Addr Line CDC CJ" S" --· END 11\l(:i f;!'.UUT I NI:'.:: 

OODBB 34300 1F329 6982 
00DBC fffff lf 1D5 6984 

6'385 
00DBD £0403 lf367 6985 + 

RTUR Rl3,RO & JSR SEL4~ ;CUnPUTE Brr FUR THlS DRIVE 
JSR SEL07 ;CLEAR SEEK COMP. PEND. THIS DR. 
JSR.P CLRSECJ ;CLEAR SAYED SECTOR THlS ORlVE 
SETPGE CLRSECT_SHR_ttttB & JSRP CLRSECT 

6986 ; 
0UDBE 373f l f0271 6987 ENDS4: RDRAMB Rl,EfSTACK+l 

rsrnnsK R1, i0u 00DBF 65051 f0100 6988 
00DC0 fffff 33DC3 6989 
UODCl 45050 F0200 6990 
00DC2 fffff 1352£ 6991 

6'3'32 
00DC3 4505f fl000 6993 
00DC4 E7C00 33DDF 6994 
00DC5 45050 f 6200 6999 
00DC6 E4402 335£F 7003 
00DC7 373Fl f002E 7005 
00DC8 34llF F002D 7006 
00DC9 ff Ff f E0002 7007 

7008 
0UDCA £4177 fffff 7009 
00DCB 3535A F0700 7010 
ounce 34300 E0DAE 1011 

7012 
7013 
7Ul4 

00DCD 37351 f0002 7015 
OODCE 45081 Fffff 7016 
O~DCf 3708f 33DDC 7017 

7018 
00DD0 4605F f0001 7019 
00001 Fffff 33504 7020 

7021 
0UDD2 £0403 lf583 7021 t 

00003 fffff £0DA0 7022 
7023 

00D04 45050 FB000 7028 
OUDD5 E4402 33DDA 7029 
30006 45050 f 0C00 7030 
0BDD7 6605F f0400 7031 
00DD8 fffff 335DA 7032 
00DD9 3735£ F0002 7033 

7034 

; 

BNZ END55 
TSfRBIT Rl3 1200 
CJSR ALUZ,CLRSENS 

END55: TSTRBlT RJ5,I00U 
CTL OCP,UCPDSEL & BNZ END61 
TSTRB IT R J 3, 6200 
CTL HIO,HDRVGTR & BUZ END64 
RDRAMB Rl 1BITHIO 
ALDRAN Rl,EFALLOW 

END55A: JMP WAIT00 
; 
END56: CTL HIO,RSTEI 

SETRBIT Rl0, 700 

; 
EUD57: 

; 
END58: 

RTOR RI3,R0 & JMP END53 

RDtlSKB R 1, 2 
AND DB,O,HIOST,Rl 
RUREGU HlOST & BNZ END&U 

TSlUBlT I 
BOZ $t3 
JSR.P CLRff 
SETPIJE CLRff _SH?._HiB & JSRP CLRff 
JMP ENU52 

TSTRBIT RI3,8000 
CTL Hl0 1HDRVGTR & BNl END59 
TSTRBIT R13 1 HUC00 
TSTQMSK 400 
BDZ END59 
RDHSKB Rl4,2 

;GET CURRENT COMMAND CODE 
;CHECK FUR SENSE I/O 
;lf not, continue 
;Status = Unit Check? 
;If not, clear Sense Bytes 

;CHECK COLLISION fLAG 
;IF SET, SEND CULLISlUN STATUS 
;COLLISION STATUS UR UNIT CHECK? 
;IF NOT, jurop; disable U-bus 
;GET THE BIT fOR THIS HAlO 
;NEXT E.F. MUST BE UN THIS HAIU 
;RETURN TO WAIT LOUP 

; RESET E. I. 
;Add bits 32-34 for E.I. time-out 
;UPDATE STATUS DISPLAY 

;MASK FURE.I. SENT 
;CHECK FORE.I. SENT 
;If SENT, WAIT FUR I.A. 

;CHECK U-BUS PARITY 
; lF NUl", JUf1P 
;CLEAR ANY E.f. ANU ••• 

; FORCE AN E. I. 

;CHECK FOR ATTENTION STATUS 
;If ATTENTlOH 1 NUT A FORCED E.f. 
;ISOLATE CHAN.END/DEV. END 
;CHECK FOR DEVlCE END ONLY 
;If D.E. ONLY, NOT A FORCED £.f. 
;SET FORCED E.F. fLAG 
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7039 END59: LDAR.P EFPRUC3 
00DDA £0400 5f07D 7039 + 
00DDD £0088 E0002 7041 

7042 
OODDC 3535f f 1000 7043 
00DDD 37351 f 1000 7044 
0UDDE fFFFF E0DA3 7045 

7046 
7047 
7048 

00DDF 373FJ f002E 7049 
00DE0 3411F F002D 7050 
000£1 £4402 5f5E3 7051 
00DE2 FFFFf E0063 7052 
00DE3 3535D f 7000 7053 
00DE4 3735A F0U03 7054 
00DE5 £4177 E0D76 7055 

7056 
000£6 373f l F002f 7057 
00DE7 34712 FFFFF 7058 
00DE8 01712 FFFFF 7059 
00DE9 05342 F0072 7060 
00DEA 3412£ lf0CD 7061 
00DEB 51340 FffFF 7062 
00DEC 5008f ff ff F 7063 
00DED 3412£ lf0CE 7064 
000££ £4402 E0DC3 7065 

7066 
7067 
'7068 
7069 

00DEF 6505A F0018 7070 
OUDF0 FFFFF 33DFB 7071 
00DF1 37352 f 0054 7072 
0UDF2 3412E lFOCD 7073 
00DF3 37190 335FB 7074 
00DF4 34304 335FB 7075 
00DF5 3715£ F02B5 7~76 

UUDF6 323f3 1F0CD 7077 
00DF7 51104 333AA 7078 
00DF8 323f l 33BAA 7079 
00Df9 51113 fffff 7080 
00DFA FfffF 33BAA 7081 
00DFB £7CU0 £0002 7082 

rna3 
7084 
'7085 
7086 

00DFC 373f0 f 0000 7086 + 
00DFD 3535~ f0080 7086 + 
00DFE 3410F FU000 7086 + 

SETPGE EFPROC3_SHR_HttB & LDARP ff PROC3 
CTL SAC,WHARST & JMP UAIT00 ;PROCESS THE E.f. 

i 
END60: SETRBIT Rl5 11000 

; 

RDMSKB Rl,1000 
JtlP END52A 

E.F./E.I. CULLISlUl\I 

END61: RDRAMB Rl,BITHIO 
ALDRAn Rl,EFALLOW 

i 

CTL HIO,HDRVGTR & LDAR $+012 
JnP ff PROCl 
S£TRBIT R13 17000 
RDf1SKB Rl 0, 3 
CTL HIU,RSTEI & JMP ENb41 

END62: RDRAMB Rl,ATTNHIU 
UR AZ 1LSBZ,Rl,R2. 
AUD AB,LSBZ,Rl,R2 
ADD DB,B,nSKl,R2 & NOP ATTNl 
ALDREG R2 1 IRE6 & JSR SMBRDA 
11ASK AB,B,R4 1RO 
tlASK AQ 1Q1RB 
ALDREG R2,IREG & JSR SMBWRTA 
CTL HIO,HDRVGTR & JMP END55 

;SET COLLJSJON FLAG 
; ALLOH I. A. ONLY 
i t>JA lT FOR IT 

;SET ALLOWED £.f. Bll 
;NEXT E.F. HUST BE UN THIS HAIU 

;GET THE E.F. FUR DISPLAY 
;STAT. MUD., C.U. END, BUSY 
;STATUS ACTION = 03 
;RESET E.I. SENT STATUS & SEND E.I. 

;GET ATTN. HIO NUMBER 
;CU11PUJE LOCATION ••• 
;Of ATTENTION PENDING ••• 
;FOR IHIS HlU 
;GET ATTN. PENDING THIS HIU 
;DELETE THE BIT •.• 
;FOR THIS DRlVE ••• 
;ON THIS HIU .. I 

;AND EXIT 

; The following code helps to balance system perforaance when running 
;vith a fast host and/or Multi-host. 
; 
END64: 

END65: 

TSTRMSK RI0 1 1B 
BNZ END65 
RDMSKB R2,SKPEND 
ALDREG R2,IREG & JSR SnBRDA 
MOVE SPIST,ZERO & BOZ END&S 
RTUR R0 1R4 & BOZ END65 
MOVE MSK2,IREG & NOP DRONCYL 
OTUR R3 & JSR SHBRDA 
nASK AB,FUUTL,R0,R4 & BUZ POLLJ0 
QTOR Rl L BNZ POLLlU 
MASK AH,fOUTL,R1 1 R3 
BNZ PULL10 
CTL OCP,UCPDSEL & JMP WA1T0~ 

FORCED E.F. PROCESSING 
i 
END70: ADDMBIT 8~ 1 SEN00 

RDRAnB R0,SEN09 
S£TRBIT R0,80 
ALDRAH R0 1SEN00 

;Status Action = 6? 
;If not, go to Wait Loop 

;Any Seek Complete Pending? 
;lf not, go to Wait Loop 
;lf no E.f. 1 go to Ua1t Loop 

;Any drives On-cylinder yet? 
;lf not, Wait Loop via Polling 
;If any CB-23) 1Un-cyl., Polling 
;lf any (24-31) not On-cyl ••• 
;Hait loop via Polling routine 
;De-select OCP & go to Wait Loop 

;Add Comm. Reject to Sense 0 
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7087 
00Dff 37350 f0009 70B7 + 
00E00 3410F f0007 7087 + 
00E01 37359 fU~0f 7088 
00E02 4535D f 00FF 7089 
00£03 37353 f 0004 7090 
00E04 FffFf EOD40 7091 

7092 
7093 
7094 
70'35 
7096 
70'37 

00£05 373f 9 f03E4 7U9B 
00E06 741DA FFFff 7099 
00£07 749DB lf609 7100 
00E08 433FF EODCA 7101 

7102 
7103 
7104 
1105 
71Ufi 
7107 

00E09 4505D f007F 7116 
00E0A 82200 f0000 7117 
00E0B 323f0 Fffff 7118 
00E0C 91E0F fffFF 7119 
00£0D fffff 4f007 7120 
00E0E £1007 887FF 7121 

7122 
7123 
7124 

00E0f 82200 f 0200 7125 
00ElU fffff C000& 712& 
0UE11 £100A 98611 7127 
OOE12 El00B ffFFF 7131 
00El3 El016 fffff 7132 
00El4 82200 Af000 7133 

7134 
7144 
7145 

SETMBtT '3,SEN07 
RDMSKB R0,9 
ALDRAn R0,S~NOl 

RDl1SKB R9, Httf 
nSKRBlT Rl3,H~ff 
RDNSKB R3 14 
JMP ErmrnA 

;Sense 7 = Term. by forced E.f. 

;STATUS ACTION = 0F 
;DELETE EXISTING STATUS 
;RECOVERY ACTION = 4 
;SEND UNIT CHECK 

;NOTE: lHE fULLUHING CUDE JS EXECUTED ONLY If THE PROGRAM ATTEMPTS 
;TO SEND AN UNEXPECTED E.I. NOE.I. Will BE SENT, BUT STATUS WILL BE 
;DJ SPLAYED. 
; 
END75: RDRAMB R9 1DLAYDE 

NALDREG Rl3,UBR1 
NALDREGU Rl3 1 UBR2 L JSR SELREL 
RESETR Rl5 & JNP END56 

;ALLOW E.f.'S ON ALL HIU'S 
;LOAD ERROR STATUS ••• 
;TO THE U-BUS 
;SAHE DISPLAY AS UNACKNOWLEDGED .•. 
E. I. 

; THIS SUBROUTINE SELECTS A DRIVE SO THAT IT MAY BE RELEASED. 
;UPON ENTRY: Rl3 = PHYSICAL llRlVE NO. 
;REGISTERS USED: R0 & Q, 
; 
SELREL: TSTRBIT Rl3,7f 

URTE HSSNA,LDDRBO & NOP 0 
QTOR RU 
WRTL HSSN 1LDDRUSEL,R0 
PSHLD 7 
CTL HSStt,SETUSEL & CLPCNT EVCNTZ 

;lSOLAlE DRIVE NU. ONLY 
;CLEAR DRIVE BUS OUT REG. 
;DRIVE NU. TO R0 
;LOAD UNlT SELECT REG. 

;SELECT THE DRIVE 

RELEASE & DE-SELECT A DRIVE. 
; 
RELDRIV: WRTE HSSMA 1LDDRBO & NOP Htt2~0 

LDCT 6 
CTL HSSM 1SETAG3 & CJPCNl EVCNTZ,S 
CTL HSSM 1RSTUSEL 
CTL HSSt-t,RSTA63 
WRTE HSSNA,LDDRBO & RTS U 

;BUS UUT TO RELEASE lHE DRIVE 

;RELEASE THE DRIVE AND ••• 
; DE-SELECT Ir 

;CLEAR DATA BUS OUT & RETURN 
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7147 i 
7148 i THIS SUBROUTINE SELECTS THE OCP IN A CHAN A/B ENVIRONMENT 
714'3 j 

7150 i ENTRY PARAMETERS: NONE 
7151 ; EXIT PARAf1ETERS: ALU = O, OCP SELECTED. 
7152 i ALU = 1, OCP NOT SELECTED 
7153 ; REGISTERS USED: RU 
7154 i 

00E15 3410£ fffff 7155 SELOCP: ALDREG R0, IREG ;LOAD RETURN ADDRESS 
OOE16 34909 COFfF 7156 ALDREGU RU,lREGH & LDCT H;Fff 
00El7 E7000 fffff 7157 SELOCPA: CTL OCP,UCPREQ ; REQUEST HIE OCP 
00E18 C7F00 Fffff 7158 RD OCP,OCPSTAf ,RU 
U0£19 C7f00 fffff 7159 RD OCP,OCPSTAT,R0 
00E1A C7f00 Fffff 7160 RD OCP,OCPSTAT,R~ 
0UE1B 45150 f0001 7161 lSTBlT RU, 1 jCHECK FOR UCP AVAILABLE 
0UE1C fffff 33E22 7162 BNZ SELUCPB i If IT IS, JUMP 
00EID fffff 98617 7163 CJPCNT EVCNTZ,SELOCPA ;ELSE DECREMENT TIMER 

1164 
00£1£ £7C0U fffff 7165 CTL OCP,UCPDSEL ;CLEAR OCF REUUEST 
00Elf 3705f F0020 7166 RDr1SKQ 2U ;OCP NUT AVAILABLE SENSE 

7167 JSR.P S£TSEN12 ;SET SENSE BYTE 12 
0UE20 E04U3 lf248 7167 + SETPGE SHSErH2_SHR_HIB & JSRP SETSEtH2 
00£21 0fI60 6f7ff 7168 ADD DZC,fUUTL,SMCST,RU & JlR ;ALU NUT = 0; OCP NOT AVAIL. 

71&'3 ; 
00£22 £7800 f Fff F 7170 S£LOCPB: CTL OCP,UCPRST ;R£SET ANY OCP PARITY AND ••• 
~0E23 47160 6f7ff 7171 AND DZ,FOUTL,SMCST,ZERO & JIR ;TAKE NORMAL RETURN CALU = U) 
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Addr Line DCP H?~NDLEF~: 

7173 
71H 
7175 
7176 
7177 
7178 
7179 

; 
; rnrs ROUTINE. \JILL IS~3Ut::: CCJrllf"l{.)NDf.:) TU -r Ht:. UCf·' 

ENTRY PARAMETERS U = COMMAND (1-11) HEX 
RU = PARAMETER ~l 

Rl = PAKAMETER tt2 

7180 ; EXIT PARAMETERS SAME AS RB AND RI 
7181 ; REGlSTERS USEO: R0-R2 & U. 
7182 

00E24 321Ff f0260 7183 
U0E25 37U5F f 186A 7184 
OOE26 £7000 4f0~2 7185 
00E27 C7f02 887ff 7186 
00£2B 45352 F0401 7187 
00E29 65152 f0001 7188 
OOE2A 120Ff 33620 7189 
00E2B fFFFF 33E26 7190 
00E2C 37160 EOE43 7191 

7192 
00E2D B7000 F0023 7193 
00E2E 9710F 4f001 7194 
00E2f 9710F 8B7ff 7195 
OUE30 B7000 f0022 7196 
00E31 01700 fffff 7197 
00£32 01700 4f002 7198 
00E33 A710F 8B7Ff 7199 

7200 
00E34 B700U f0025 7201 
OOE35 9711F 4f001 7202 
00£36 97Jlf 887ff 7203 
U0E37 87000 f 0024 72U4 
00£38 01711 fffff 7205 
UUE39 01711 4F0U2 7206 
00E3A A711F BB7ff 7207 

7208 
00E3B B7000 f002l 7209 
U0E3C 373f l f0260 7210 
00E3D 97Ilf 4f001 7211 
0UE3E 9711F 887ff 7212 
OOE3F Fffff lf 65A 7213 

7214 
00E40 £7140 fffff 7215 
00£41 45051 F0180 7216 
00E42 37160 33£44 7217 
00E43 E7C00 AF7ff 7218 

7219 
00£44 45051 f0080 7220 
00E45 FFFFF 33E4B 7221 
00£46 Fffff lf654 7222 
00£47 45050 Fl400 7223 
00E48 66D5F f 100~ 7224 
00E49 FFFFF 33E46 7225 
00E4A 37160 Af7ff 7226 

; 
l sscrrn: 

; 

ULURArt COMMAND 
RDMSKQ H~l86A 
CTL OCP,UCPREQ & PSHLD 2 
RD OCP,OCPSTAT,R2 & CLPCNT EVCNTZ 
MSKRBJT R2, 401 
fSTREQU R2 11 
DECRQ & BUZ ISSCMD4$ 
BNZ ISSCr1D+2 
MOVE SMCST,ZERU & JnP ISSRTN 

;SAVE INCOHMlNG COMMAND 
;SET 10-NS. TlnER 
;REQUEST lHt OCP 
;G£T OCPSTHTUS 
;lSULATE ACTIVE & AVAIL 
;NUT ACf IVE AND AVAIL ? 
;IF YES, JUMP; DECR. TIM~R 

;If NOT TIHE-UUT, CHECK AGAIN 
;10-MS. TJME-OUT RETURN 

ISSCMD4: WRTE OCP,OCPADR & NOP Dtt35 ;Loe. of Parameter l lsb's 

ISSRTN: 

WRTL OCP 10CPOATA,R0 & PSHLD l ;STORE PARAMETER nl LSB'S 
WRTL OCP,UCPDATA,R0 & CLPCNT EVCNTZ 
WRTE OCP,OCPAOR & NUP D~34 ;Loe. of Parameter l msb's 
ADD AB,LSBZ,RU 1R0 ;nove rnsb's ••• 
ADD AB,LSBZ,RO,R0 & PSHLD 2 ;into position 
WRTU OCP,OCPDATA,RU & CLPCNT EVCNTZ ;STORE PARAMETER 11 MSB'S 

WRTE OCP,OCPADR & NOP 0*37 ;Loe. of Parameter 2 lsb's 
URTL OCP,UCPUATA,Rl & PSHLO l ;STORE PARAMETER §2 LSB'S 
WRTL OCP,UCPDATA 1Rl & CLPCNT EVCNTZ 
WRTE OCP,OCPADR & NUP 0~36 ;Loe. of Parameter 2 msb's 
ADD AB,LSBZ,RJ,Rl ;nove msb's ••• 
ADO AB 1LSBZ,Rl 1Rl & PSHLD 2 pnto pos1t1on 
~RTU OCP,OCPDATA,Rl & CLPCNT EVCNTZ ;STORE PARAMETER 12 MSB'S 

HRTE UCP,UCPADR & NOP Dtt33 ;Loe. of OCP command 
RORAMB Rl,CONHAHU ;Get Ocp command and ••• 
WRTL OCP,OCPDATA,RI & PSHLU 1 ;load it 
URTL OCP,UCPDATA,Rl & CLPCNT EVCNTZ 
JSR OCPST ;Check for parity errors 

CTL OCP,SCMDACT 
rsTRB IT R 1, 180 
MOVE SnCST,ZERO & BNZ $+2 
CTL OCP,OCPDSEL & RTS 

TSTRBIT Rl 1B0 
Brll ISSCnD3$ 
JSR 6ETOCPST$ 
TSTRBIT R0 1 1400 
TSTQMSK 1000 
BUZ $-3 
MOVE SMCST,ZERO & RTS 

;SET COMMAND ACTlVE 
;CHECK FOR LONG COMMANO 
; If YES, JUtlP 
;DE-SELECT OCP & RETURN 

;CHECK FUR LONG COMMAND 
;JU11P lF LONG 
;GET OCP STATUS 
;ISOLATE SHORT DONEL CMDACT 
;SHORT DONE ONLY? 
;If NOT, HAIT FOR IT 
;YES, RETURN; RESET XMC PARITY 
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7227 
00E4B FfFFF lf 654 7228 
00E4C 45051 fUOlO 722'3 

7230 
OOE4D E0402 B3933 7230 t 

00£4£ 45050 F9400 7231 
00E4f 6605f F9UOO 7232 
00£50 37160 33661 7233 

7234 
00£51 37352 FOE91 7235 
OOE52 E7C00 lf6~B 7236 

7237 
OUE53 E0402 BF017 7237 t 

7238 
00E54 87000 F0027 723;3 
00£55 C7Fll 4F001 7240 
00E56 C7Fll 887ff 72-11 
00£57 D0FF0 ffff F 7242 
00ES8 3400f 1F65A 7243 
00£59 30300 AF7Ff 724'l 

7245 
00£5A C7fGU C0001 7246 
UUESB C7FUU 986SB 7247 
00E5C 45150 f0006 7248 
00ESD ffff f A37f F 724'3 

7250 
00E5E 3704F 8F040 7251 

7252 
00E5f £0403 lf243 7252 + 
U0E6U E7C00 E04AD 7253 

7254 
00£61 45050 f2000 7255 
00E62 34301 33E64 7255 
00£63 E7C00 Bf 683 7257 
00£64 3710F FOOA6 7258 
00£65 fffff 5f 666 7259 
00E66 B7000 f 0022 7260 
03E67 C7f 10 4F001 7261 
00E68 C7F10 887FF 7262 
00£69 01700 4f002 7263 

7264 
00E6A 01700 BB7ff 7264 + 
00£68 87000 fU023 7265 
00£6C 34301 C00U2 7266 
OOE6D C7f IO 9866D 7267 

7268 
00E6E E0403 If35B 7268 t 

0UE6f 31310 33£76 7269 
UOE70 C7fUI 4f00l 7270 
00£71 C7F01 8B7FF 7271 

; 
ISSCMD3: JSR GETOCPSTS ;6£T OCP STATUS 

TSTRBlT Rl 1 10 ;CHECK FUR UCP PANEL "CLEAR 0 

CJPOP.P NALUZ,ILD28 ;IF YES, TERMlNATE ILD 
SETPGE lLD28_SHRjl~B & CJPOPP NALUZ 1 [LD28 
TSTRBIT R0 19400 ;LONG & SHORT DUNE & ACTIVE 
TSTQHSK 9000 ;LUNG DONE AND SHORT DOME ONLY? 
MOVE SMCST 1 ZERO & BUZ GETPARAM$ ;JUMP IF DUNE 

RDMSKB R2 1JSSCHDC ;RETURN LOC. FROM THE WAIT LOPP 
CTL OCP,OCPDSEL & JSR SAVRET ;SAVE IT AND ••. 
JPOP.P WAITI00A ;60 TO THE WAIT LOUP 
StTPGE UAITIOOA_SHR_HIB & JPOPP UAlT10UA 

; 
GETOCPSJ: WRTE UCP,OCPADR & NOP H~27 

RD OCP,OCPDATA,Rl & PSHLD 1 

; 

RD OCP,OCPDATA,Rl & CLPCNT EVCNTZ 
RDXFR sm:,, R0 
RTUQ RO & JSR OCPSJS 
OR AU 1 B,R01 RU & RTS 

;GET STATUS MSB'S 

;STATUS MSB'S TO Q & CHECK PARITY 
;MERGE nSB'S & RETURN 

OCPST: RD OCP,UCPSTAT,RU & LDCT l 
RD OCP,OCPSTAT,R0 & CJPCNT EVCNTZ,$ ;READ OCP STATUS 
TSTBIT RU 16 ;ANY PARITY ERRORS? 
CRTS ALUZ ;NO, RETURN 

; 
OCPSTl! RDREGQ MSKl & POP H#40 ;OCP PARITY ERROR SENSE 

JSR.P SETSEN12 ;SAVE IT lN BYTE 12 
SETPGE S£TSErH2_SHRJIUB & JSRP SETWH2 
CTL OCP,OCPDSEL ~ JNP READ62 ;SEND EQUIP. CHECK 

6ETPARAM: TSTRBlT R0,2000 ;CHECK PARAMETER ~l AVAIL. 
;IF YES, GET THE DATA 

OCPPAR: 

RTUR R0 1Rl & BNZ S•2 
CTL UCP,OCPDSEL & JPOP ISSCMDA2$ 
RESETRAH PARCNT 
LDAR $+1 
HRTE OCP,OCPADR & NOP DB34 
RD OCP,OCPDATA1R0 & PSHLD 1 

;NOT AVAILABLE, RE-JSSUE COMMAND 
;RESET PARITY RETRY COUNT 
;PARITY ERROR RETRY LUC. 
;Loe. of Parameter I msb's 

RD OCP,OCPDATA,R0 & CLPCNT EVCNTZ ;GET PARAMETER ttl NSB'S AND ••• 
ADD AB,LSBZ,R0,R0 & PSHLD 2 
LSHFT2 RO 
ADD AB,LSBZ,RU,R0 & CLPCNT EVCNTZ 

;MOVE THEN fNTO POSITION 

WRTE UCP,OCPADR & NUP D#35 ;Loe. of Parameter 1 lsb's 
RTOR RU,Rl & LDCT 2 ;Parameter 1 mso's to Rl 
RO OCP,UCPDATA,RO & CJPCHT EVCNTZ,S ;GET PARAMETER ttl LSB'S 
JSR.P XMCTPAR ;CHECK CT-HUS PARITY 
SETPGE Xf1CTPAR_SHR_H~B & JSRP XHCTPAR 
OR AB,B,Rl,RU & BNZ UCPCTS ;If ERROR, JUMP; BUTH BYTES 10 RU 
RD OCP,UCPSTAT,Rl & PSHLD 1 
RD UCP,OCPSTAT 1Rl & CLPCNT EVCNTZ ;READ UCP STATUS 
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Addr 

OOE72 45151 f0100 7272 
00E73 E78U0 33643 7273 

7274 
00£74 £0403 1F35E 7274 + 
00E75 f Ff ff EOE5E 7275 

7276 
00£76 37353 f0004 7277 
00E77 E7CU0 FFfFF 7278 
00£78 3705f f 0040 7279 

7280 
00£79 £0403 lf243 7280 + 
OUE7A FFFFF E03BA 7281 

7282 
7283 
7284 
7285 
7286 
7287 
7288 
7289 

00E7B 3705f f0001 7290 
00E7C 3492F F01F8 7291 
00E7D 3412F F01EC 7292 
UOE7E 321Ff F01F5 7293 
00E7f 3410f f0lf6 7294 
00E80 3411F f0066 7295 
00E81 37352 f 1000 7296 
UOE82 FFFFF 1F69B 7297 
00£83 3705f f 0026 7298 

729'3 
00£84 OF320 EOE15 7300 

7301 
00£85 £0402 33817 7301 + 
00£86 45150 F0400 7302 
00£87 120ff 3368A 7303 
00E88 Ff Ff F 33E84 7304 
00£89 E7COO £1017 7305 

7306 
00£8A 370ff f01f5 7307 
UOE8B 3l3F0 F01F6 7308 
00£8C 373f I f0066 7309 
00E8D FFFFF 1F624 7310 
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TSTBIT R1,1uu ;OCP nEnORY PARITY? 
CJL UCP,UCPRSJ & BOZ ISSRTNS ilF NOT, NORNAL RETURN 
JSR.P XnCTPARl ;POSSIBLE RETRY 
SETPGE XnCTPARl_BliR_H#B & JSRP x11CTPAIH 
JnP OCPSTI ;RETRIES FAILEDi ELJUIP. CHECK 

i 
OCPCT: RDnSKB R3 14 ;SET CT-BUS PARITY STATUS 

CTL UCP,UCPDSEL ;DE-SELECT THE UCP 
RDMSKU 40 ;UCP PARITY SENSE 
JSR.P SETSEN12 ;SET SENSE BYJE 12 
SETPGE SETSEN12_!:iHR_H!tB & JSRP S£1SENI2 
Jr1P IRPT12+1 ;PlWCESS rHE ERROR 

; THE FOLLOWING ROUTINE MUSl BE USED WHEN ISSUING CUMMANUS TO THE OCP 
;WHEN RUNNING ILD'S. 

JT JS ENTERED HITH: CALL R2,ISSCMDA CUR ISSCMDAl) 
; 
ISSCMDAl: RDMSKU 1 
ISSCMDA: ALDRAHU R2,RETURNIA 

ALDRAM R2,RETURN1 
QLDRAf1 OCPCMD 
ALDRAM RU,PARAnl 
ALDRAN RI,PARAM2 
RDMSKB R2,WAIT101 
JSR SAVREH 

ISSCMDA2: RDMSKQ Htt26 
; 

;COMMAND TO PRINT MESSAGE 
;SAVE ILD RETURN 

;SAVE OCP COMMAND 
j SAVE PARA fl I 1 
j SAVE PARAl1. 2 
;RETURN LOC. FRUM WAIT LOOP 
;SAVE IT 
jl00 µsec. COMMAND ACTIVE TIMER 

ISSCMDB: CALL R0,SELOCP ;SELECT THE OCP 
BNZ.P WAIT100A ;IF NOT SELECTED, WAIT LOUP 
SETPGE HAIT10~A_SHR_HUB & BNZP WAIT100A 
TSTBlf R0 14UO ;CHECK COMMAND ACTIVE 
UECRU & BUZ $+3 ;lF NUT, CONTINUE; DECR. TIMER 
BNZ ISSCMUBS ;lf NOf TlttE-OUT, CHECK AGAIN 
CTL OCP,UCPDSEL & JMP WA1TI0~A ;COMMAND ACTIVE, RETUKN TO WAIT 

RDRAf-JU OCPCMD 
RDRArrn RB, PARAf1 l 
RDRAMB Rl 1 PARAn2 
JSR ISSCr1DS 

;RETRIEVE OCP COMMAND 
;RETRIEVE PARAn. 1 

;RETRIEVE PAKAM. L 
;ISSUE UCP COMMAND 

7311 j 

00E8E 371fE F0IEC 7312 RTRNl: MOVE RAME,IREG & NOP RETURNl 
HOVE RAME,IREGH ~NOP RETURNlA 
UR ZB,B,,R~ & JIR 

;GET THE RfTURN ••• 
;LOCATION Arm ••• 
;RETURN TO THE ILD 

00E8F 371F9 F01F8 7313 
00E90 333F0 6F7Ff 7314 

7315 
7316 
7317 
7318 

00£91 3705F F0026 7319 
00E92 0f320 E0El5 7320 

j THE PROGRAM HILL ENTER THE FOLLOWING ROUTINE FRUM THE HAIT LOOP WHILE 
;WAITING FOR AN OPERATOR RESPONSE TO AN OCP MESSAGE. 
; 
ISSCMDC: RDMSKQ Htt26 

CALL RO,SELOCP 
;100 US. COMMAND ACTIVE TIMER 
;SELECr THE OCP 
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Addr 

0UE93 E~400 338U2 
UUE94 15150 F0400 
UUE95 120Ff 33698 
00E96 FFFFF 33E92 
00E97 E7C00 £0002 

O~E98 E0402 1F00A 
00E99 FFFFF lf64B 
00E9A f FFFF E0E8E 

00E9B 3412f F00BF 
00E9C 3492F AFOBE 

7321 
7321 + 
pn ..J .... 

7323 
7324 
7325 
7326 
7327 
7327 t 

7328 
7329 
7330 
7331 
7332 

; 
SAVRH: 
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BNZ.P YAITOO ;lf NUT SELECTED, WAIT LOUP 
SETPGE HAI rn0_SHR_H#B & BNZf' l~Al mu 
TSTBIT RU,4UU ;CHECK CUMMANO ACTIVE 
DECRQ & BUZ $+3 ;DECR. TINER; IF NUl ACTIVE, JUMP 
BNZ ISSCr1UCtl ; [f tlUr rinE-UUT, CONTINUE UA1T1Nli 
CTL OCP,OCPDSEL & JMf' WA1T00 ;COMMAND ACTIVE, RETURN TO WAIT 

JSR.P WAIT103 ;RESTORE REGISTERS 
SHPGE UAITHl3_S~iR_H!tB & JSRP 1rnm03 
JSR ISSCMD3$ ;CHECK FOR OPERATOR RESPONSE 
JMP RTRNl ;RETURN TO ILD 

ALDRAM R2,RETURN 
ALDREGU R2,RANE & RTS RETURNA 

;SAVE WAIT LOOP RETURN LSB'S 
;SAVE WAIT LOOP RETURN NSB'S 

-----··---··---··--- ··-···-·······-·····-·-·-··-··---·· -·-··-"''"""'""''""'''''"'"·"'-'"''""'"""' _____ ,,,,, __ ,_,,,,_ -- --·- .. ·--·-··"- --··----·-·-· .. -·--·---·-·· .. ··-·-·- ---··--·-----·····--···- . 
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Addr 

01000 7334 ORG H~l000 
7335 ; 

01000 fffff lf0~A 7336 WAJTlOl: JSR UAIT103$ ;RESTORE Rl4 & Rl5 AND ••• 
;TRY ISSUlNG COMMAND AGAlN 01001 FFFFF EOE83 7337 JMP ISSCNDA2 

7338 ; 
7339 llAIT102: 

01002 373FO fOlfE 7339 + 
01003 3410f f0026 7339 + 

7340 
01004 373f0 FOlff 7340 + 
0100S 3410F F0027 7340 + 

7341 
01006 373FO f023A 7341 + 
01007 3410f f0028 7341 + 

7342 
01008 373FO F023f 7342 + 
01009 3410F F0018 7342 + 

7343 
7344 WAIT103: 

OlUOA 373Ff F01F3 7344 + 
01008 D0Fff Fffff 7344 + 
0100C 353ff f01F4 7344 + 
01000 373F£ f01F2 7345 
010UE 373FD AFOB4 7346 

7347 

MOVSMB SAVCYL,NEXTCYL 
RDRAnB RU,SAVCYL 
ALDRAM R0 1NEXTCYL 
MUVSHB SAVHD,NEXTHD 
RDRAMB R0,SAVHD 
ALDRAn RO,NEXJHD 
ttOVSMB SAVREC,NEXTREC 
RDRANB RO,SAVREC 
ALDRAM R0,NEXTREC 
HOVSMB SAV415 1SEN415 
RDRAMB RU,SAV415 
ALURAM R0 1SEN415 

LDWD Rl5,Rl5SAVU 
RDRANB RI5 1Rl5SAYU 
RDXfR SMC,,Rl5 
OR DB,B,RAME 1RI5 & NOP Rl5SAVUtl 
RDRAMB Rl4,Rl4SAVL 
RDREGB RAOE 1Rl3 & RTS ILDDRV 

;Restore saved Next Cylinder 

;Restore saved Next Head 

;Restore saved Next Record 

;Restore saved Retry count 

;Restore saved Rl5 flag reg. 
;GET 12 HSBS 

;PUT IN UPPER RE6IS1ER 
; a.~ lH !Z LSBS 

;RESTORE ALT. FLAGS 
;RESTORE ILD DRIVE & RETURN 

7348 
OlOOf 373F0 f0026 7348 + 
01010 3410F f0lf£ 7348 + 

WAIT100: MUVSMB N£XTCYL,SAVCYL ;Save Next Cyl. thru Wait Loop 

734'3 
01011 373f0 fU027 7349 + 
01012 3410F F0lfF 7349 + 

7350 
01013 373FO F0028 7350 + 
01014 3410f f023A 7350 + 

7351 
01015 373F0 f001B 7351 + 
01016 3410F F023f 7351 + 

7352 
01017 349ff f0tf3 7352 + 
01018 34lff f0lf4 7352 + 
01019 341Ef f0lf2 735:~ 

7354 
0101A E040U 5F002 73!}4 + 

RDRAMB R0 1 NEXTCYL 
ALDRAH RU,SAVCYL 
NOVSHB NEXTHD,SAVHD ;Save Next Head thru Wait Loop 
RDRAMB R0 1 NEXTHD 
ALDRAM R0,SAVHD 
HOVSMB NEXTREC,SAVREC ;Save Next Rec. thru Wait Loop 
RDRAHB R0,NEXTREC 
ALDRAM RU,SAVREC 
OOVSMB SEN415 1SAV415 ;Save Retry count thru Wait Loop 
RDRAMB R~,SEN415 

ALDRAM R~,SAV415 

WA1Tla0A: SVWU Rl5 1Rl5SAVU ;SAVE Rl5 thru the Wait Loop 
ALDRAOU Rl5 1Rl5SAVU ;SRVE 12 HSBS 
ALDRAM Rl5,Rl5SAVU+l ;SAVE 12 LSBS 
ALDRAH Rl4 1Rl4SAVL ;SAVE Rl4 
LDAR.P WAIT00 ;WAIT LOOP AFTER DISPLAY ROUTINE 
SETf'IJE \~AifUB_SHR_HDB & LDARP irnmrn 
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Addr Line I LD MI E>C" F:'.UUT I Nl:'.~S 

7355 
0101B 373f3 f00BA 7356 RDRAMB R3,ILDfLG ;GET lLD FLAGS 
0101C 45053 fU040 7357 TSTRBlT R3 140 ;CHECK BYPASS UAIT FLAG 
0JU1D 433FF 3301f 7358 RESETR RlS & BUZ $+2 ;If NUT, JUMP 

7359 LDAR.P UAIT17 ;DON'T au THRU THE WAIT LOUP 
0101E EM00 5F022 7359 + S£TPGE WAIT17_5HRjrnB & LDARP ~IA1Tl7 

UlOIF 3710F F0242 7360 RESETRAH CASHSTAT ;RESET CACHING STATUS 
0IU20 433F9 E002D 7361 RESETR R9 & JMP DISP~0 ;DISPLAY ROUTINE; RESET TlnER 

7362 ; 
7363 TJTLE IN LJNE Dl?-)(:iNOSl JCS 

---- -·-·-·--··-··"·•" ' ... ·--······· ' .. ------·····-·····-······- --·····-.. -- , ........ ·-····· .. ······-----·-----·- ----·-·-··--· .. -····-···· .. ·········-··-·----··-------------.. ·-·---.. -· .. 
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Addr Line IN L. J NE~ D 1 P1CiNCIST I CS 

7365 
7366 ; ILD FLAGS 
736/ ;BIT HEANING 
7368 
7369 
7370 
7371 
7372 
/373 
7374 
7375 
7376 
7377 
7378 
7379 
7381 
7:385 
7386 
7387 
7388 
7389 
7393 

0 ILD ACTIVE 
1 ILD SEEK COMPLETE PENDING 

; 2 ILD RUNNING 
;~3~ILD S£EK INITIATED 
; 4 FORHAT-TO-VERIFY FLAG 
; 5 LAST OPERATION 
; 6 BYPASS WAIT LOUP 
;~7~<not used) 
; 8 ALTERNATE CYL./REV. SEEK FLAG 
; 9 DEFECTIVE ALTERNATE 
; 10 FORMAT DEFECTIVE 
;_11~$ <not used) 
; 
;nSGFLG: EQU HttlEf ;DISPLAY 4A5 

LOOPfLG: EUU HHl 
i'lSG 1 : mu H#2 
HSG2: EQU Ht4 

Paga 137 

;MESSAGE SENT FLAGS I LOOP fLAG 
;ILD Loop-on-error flag 
;ILD Message sent-J flag 
;ILD nessage sent-2 flag 
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Addr Line IN L J l\ll:: D :t At::=.iNC.Jffr I Cf.) 

7395 
01021 OC00F C0003 7396 ILD0~: ADD AZC,Ll,R0 & LDCT 3 ;ILD NU.+1 10 U 
01022 OE12E 5F034 7397 
01023 37929 fFFff 7398 
01024 OFlOF 6F~BA 7399 

740U 
01025 fffff 5Ffff 7401 
01026 fffFf 5FfFF 7402 
01027 FFfFf 5f Fff 7403 
01028 fffff 5FFff 7404 
01029 FFFFF 5ffff 7405 
0102A fffff 5ffFF 7406 
01028 fffff 5Ffff 7407 
0102C fffff 5FFFF 7408 
0102D fffff El0A8 7410 
0102E FFFFF El0A8 7411 
0102f FFFFF 5FFFF 7412 
01030 FFFFF El0A8 7418 
01031 FFffF El0AB 7419 
01032 FfFFF El0A8 7420 
01033 Fffff El0AB 7421 

7422 
7423 
7424 

01034 3410f f00BD 7425 
0l035 01700 98035 7426 
01036 3410f F00Bl 7427 
01037 37350 F0037 7428 
01038 0f322 £0£78 7429 
01039 373F0 FOOBU 7430 
0J03A 37351 f0001 7431 
01038 3705F F0008 7432 
0103C 0F322 E0£7C 7433 

7434 
0J03D 3710f F01F2 7435 
Ul03E 373FO FOUBU 7436 
0J03F 1D040 f0008 7437 
01040 433FE 35049 7438 
01041 0615£ f 1044 7439 
01042 37929 FFFFF 7440 
01043 3710f fif lEf 7441 

7442 
01044 FFFFF £1582 7443 
01045 FFFFF Fffff 7445 
01046 FFFFF Fffff 7446 
01047 fFFFF El58E 7447 
01048 FFFFF ffFFF 7453 

7454 

AUO DUC,FOUTL,SEUAR,IREG & LUAR ILDU2 ;JUnP LUC. FUR VALIDITY CHECK 
UR DZ,fOUTU,SEQAR,lREGH 
AUD UZC,FOUTL,ZERU,RAnE & JlR lLUFLG ;SET lLD ACTIVE FLAG 

JAR 
JAR 
JAR 
JAR 
JAf~ 

JAR 
JAR 
JAR 
JMP ILD0B 
Jf1P lLD08 
JAR 
Jf1P lLD08 
JMP ILD0B 
Jf1P ILD08 
JtlP ILD0B 

;ILU-1 fORMAT THE PACK 
;ILU-2 VERIFY THE PACK 
;lLU-3 VERIFY ONE TRACK 
; lLD-4 FORMAT UEFECTlVE TRACK 
;ILD-5 OSCILLATING SEEK 
;ILD-6 RAHUUM SEEK TEST 
;lLD-7 SEQUENTIAL SEEK TEST 
;ILD-8 DISK ECC DISPLAY CLEAR 
;$ILD-9 Invalid ILD for CUC 
;SILD-A Invalid ILD for CDC 
;$ILD-B Special CDC ILD 
;ILD-C Bad Entry 
;lLD-D BAD ENTRY 
;ILD-E BAD ENTRY 
;ILD-f BAD ENTRY 

P1·· in 'l~ 11 I LD n 11 where n = ILD number. 
; 
ILD02: ALDRAM R0,ILDNBR ;SAVE ILD NUMBER 

; 
ILD02A: 

ADD AB,LSBZ,R0,RO & CJPCNT EVCNTZ,S ;MOVE ILD NU. INTO PUSITIUn AND •• 
ALDRAM R01MAINILD1 ;DISPLAY IT 
RDflSKB R0,U~55 
CALL R2,ISSCMDAJ ;MSG: "lLD " 
RDRAnB RO,ILUNBR ;GET ILD NUMBER 
RDNSKB RI, 1 jl CHAR. 
RDr1SKQ 8 
CALL R2, l SWIDA ;PRlNT ILD NUMBER 

RESETRAN Rl4SAVL ;RESET Rl4 SAVE LUC. 
RDRAMB RO,ILDNBR ;GET [LU NUMBER 
SUBA DB,O,MSK1,R0 & NUP H#B ;CHECK FOR A DRlVE JLD 
RESETR Rl4 & CJMP ALB,lLD03 ;IF DRIVE lLD, JUMP; RESET FLAGS 
ADD DU,fOUTL,MSK2,IREG L NOP ILD02A ;COMPUTE NON-DRIVE JUMP LUC. 
OR DZ,fOUTU,SEQAR,IREGH 
MOVE ZERO,RAME & JIR nSGFLG ;RESET LOOP & MSG. SENT fLAGS 

JttP ILD800 
NOP 
NOP 
JMP 
NOP 

CDCILD 

;CLEAR DISK ECC DISPLAY 
;$ 
;$ 
;SGo to special CUC ILU 
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Addr Line I f\I LI f\IE D :1 (-)Gl\IUE>T I Ct:) 

01041 37350 f 1002 7455 
7456 

0104A E0400 1F4C6 7456 t 

7457 
0104B 3710f FOlEF 7458 
0104C 373FD FOUB4 7459 
Dl04D 0f300 33065 7460 
0104E 55350 f0800 7461 
0104f 370FF f00Bl 7465 
01050 301DF F00Bl 7466 

7467 
7468 
746'3 

01051 433f0 FffFF 7470 
Ul052 Of322 EOE7B 7471 
01053 Of322 EI26E 7472 

7473 
01054 37352 f 10B2 7474 
01055 FFFFF tf2F9 /475 
01056 433fC If2FB 7476 

7477 
01057 0f322 El25B 7478 
01058 433FO 33065 /479 

7481 
01059 E040l lf344 7481 t 

01USA 270ff F00BD 7485 
0105B 0615E Fl05E 7486 
0105C 37959 fl05E 7487 
01050 433fB 6F7FF 7488 

7489 
0105E FFFFF El309 7490 
OlOSF FFFFF £1309 7491 
01060 Fffff El4BB 7492 
01061 FFFFF ElC9C 7493 
01062 fffff El4B0 7494 
01063 fffff E14E5 7495 
01064 fffff El4B0 7496 

7504 
7505 
7506 

01065 3710f f00B5 75~7 

Ul066 3710F FU0B6 7508 
01067 3710F f00BB 7509 
01068 3710F f00BC 7510 
01U69 433fE ffffF 7511 

7512 

ILD03: RDHSKB RO,lLD20 

; 

JSR.P SAVSMRTN ;SAVE LOUP-ON-£RROR RETURN 
SETPGE SAVS11RHl_SllR_HGB & JSRP SAVSHRTN 

RESETRAM MSGFLG ;RESET MESSAGE SENT FLAGS 
RDRAMB Rl3,ILDDRV ;GET LAST DRIVE NO. 
ADD DZC,B,ZERO,R0 & BUZ ILD04 ;If NONE, JUMP 
RSTRBIT Rl3,VALlD ;RESET VALID BIT 
RDRAMU MAJNILDl ;GET ILD NU. UISPLAY AND ••• 
OR AQ,FOUTL,Rl3,RAHE & NOP MAlNILDl ;INCLUDE DRIVE NO. 

PYint the last ILD Drive number 

RESETR RU 
CALL R2, ISSCr1UA1 
GALL R2,PRNTDRV 

RDNSKB R2, 1LDI0 
JSR SAVRET5 
RESETR Rl2 & JSR SELDRIV 

;r1SG: •, DR.=" 
; PRINT DRIVE NU. 

;SAVE SELECTION ERROR RETURN 
;SELECT ILD URIVE 

GALL R2,YESNO ;GHEGK If DKlVE NU. IS U.K. 
RESETR R0 & BUZ ILD04 ;IF NUT, 6Ef NEW DRIVE NU. 
JSR.P CLRFLAG ;$Clear flags this drive 
SETPGE CLlffLAG_SHRji*B & JSRP CLRFLAG 
SAB DZ,U,RAME & NOP ILDNBR ;GET ILD NU.-1 
ADD DU,FUUTL,MSK2,IREG & NOP ILD03A ;COMPUTE JUMP LUC. 
OR DZ,fOUTU,NSK2,IREGH & NOP 1LD03A 
RESETR Rll & JIR 

ILD03A: JMP ILD100 
JHP ILDrno 
JMP ILD300 
JHP ILD400tl 
JrlP ILD500 
JMP ILD600 
JMP JLD5UU 

;DISPLAY LAST fORMAT PARAMETERS 
;DISPLAY LAST VERIFY PARAMETERS 
;DISPLAY READ VERifY CYL. & HEAD 
;GET DEFECTIVE CYL. & HEAD 
;DISPLAY SEEK CYLINDERS 
;GO TO RANDOM SEEK TEST 
;DISPLAY START & ENDING CYLS. 

GET NEW DRIVE NUMBER 
; 
ILD04: RESETRAM CURCYL 

RESETRAf1 CURHD 
RESETRArl SlHD 
RESETRAH NDHD 
RESETR Rl4 

;RESET CURRENT CYLINDER, 
; CURREfH HEAD 1 

;STARTING H£AD AND ••• 
;ENDING HEAD 
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Aadr Line IN L J ME DI {~(3NUf3T I Cf3 

0106A 373f l fOOBl 7513 ILD05: 
01~6B 55351 f005f 7514 
0106C 34llf f00Bl 7515 

7516 
0106D 37I0f f00B2 7517 
0106E 3710F F00B3 7518 
0106f 3710f f00B4 7519 
01070 05340 f00U5 7520 
01071 0f322 E0E7B 7521 
01072 3705f f0087 7522 
01073 37350 f0002 7523 
01074 Of322 EOE7C 7524 

7525 
01075 20040 f00lf 7526 
01076 fffff 15080 7527 
01077 3430D ffff f 7528 
01078 340Df fffff 7532 
01079 373f l f 00Bl 7533 
0107A 30llf f00Bl 7534 
0107B 35350 f0800 7535 

7537 
0107C £0401 If344 7537 + 
01070 433fB fFfFf 7543 
0107£ 341Df f00B4 7544 

7545 
0107f 37352 f 1081 7546 
01080 fffff 1f183 7547 
01081 37352 f0Af3 7548 
01082 ffffF lf2F9 7549 
01083 433FC lf2fB 7550 
01~84 3110F FUlEF 7551 

7552 
01085 370ff f00BD 7553 
01086 0615E f 1088 7554 
01087 37929 ffffF 7555 
01088 373fD 6f0B4 7556 

7557 
01UB9 fffff El346 7558 
0108A fffff El346 7559 
010BB 433f0 E1499 7560 
0108C FffFf ElC9B 7561 
0J0BD fffff El4B0 7562 
Ul08E fffff El4E5 7563 
010Bf fffff El514 7564 

7565 
01090 0f322 E125B 7566 
01091 fffff 33090 7567 
01092 370ff f00BD 7568 
01093 ~615E f 1095 7569 

; 
ILD06: 

ILDU6A: 

RORANB Rl,nAlNILDl 
RSTRBIT Rl, Sf 
ALDRAM Rl 1HAlHlLDl 

RESETRAM MAINILD2 
RESETRAn NAlNlLD3 
RESETRAn ILDDRV 
ADD DB,B,NSKl,RU & NOP DIS 
CALL R2 1 ISSCnUAl 
RDf1SKQ 87 
RDMSKB RU,2 
CALL R2, ISSCl\DA 

;GET DRlVE NU. DlSPLAY 
;DELETE PREVIOUS URIVE NU. AND ••• 
;DISPLAY ONLY ILD NU. 

;RESET THE 24 LSB'S Of ••• 
;THE MAIN ILD DISPLAY 
;RESET DRIVE NUMBER 

;MS6: "ENTER DRlVE NU. " 

; 2 UIGlTS 
;GET NEH DRIVE HUMBER 

SUBB DB,O,HSK1 1 RU & NOP Dtt31 ;CHECK FOR VALIU DRIVE NU. 
CJSR ALB,ILD09 ;If NUT, JUMP 
RTOR R0,Rl3 ;DRIVE NO. TU Rl3 
RTUQ Rl3 ;UNIT NO. TO U 
RDRAMB Rl,MAlNILDl ;GET DISPLAYED ILD NU. AND .•• 
UR AU,FOUTL,Rl 1 RAME & NUP MAINILDl ;MERGE NEW DRIVE NO. 
SETRBIT RJ3,VALID ;ADD VALID BIT TO DRIVE NU. 
JSR.P CLRFLAG ;$Clear flags this drive 
SETPGE CLRfLAG_SHR_H~B & JSRP CLRFLA6 
RESETR Rll ;RESET CYLINDER REGlSTER 
ALDRAM Rl3,JLDDRV ;SAVE-DRIVE NU. 

RDMSKB R2 1 $+2 
JSR SAVCUNT 
RDMSKB R2,SEL22 
JSR SAVRET5 
RESETR Rl2 & JSR SELDRJV 
RESE TRAH f1SGFLG 

;SAVE CONTINUATION LOCATION ••• 
;IN CASE Of ERROR 

;SAVE SELECTION ERROR JUMP LUC. 
;SELECT ILD DRIVE 
;DRIVE SELECTED, RESET MSG. FLAGS 

RDRAMU ILDNUR ;6£1 ILD NUMBER 
ADD DQ 1fUUTL,nSK2,IREG & NOP 5+D~2 ;COMPUTE JUMP LUC. 
OR DZ,fOUlU,SELJAR,IRE6H 
RDREGB RAME 1Rl3 & J(R ILDDRV ;GET ILD DRIVE NU. & JUnP 

JnP ILDl 12 
JMP lLD112 
RESETR R0 & JMP 1LD304 
JMP ILD4U~ 

JMP ILDS00 
Jr'1P I LD600 
JMP 1LD700 

;DlSPLAY PARAM. LIMlTS 
;DISPLAY PARAM. LlNITS 
;GET CYLINDER & HEAD ENTRIES 
;GET DEFECf lVE CYL. & HEAD 
;DISPLAY OR GET CYLINDERS 
;GO TO RANDOM SEEK TEST 
;DISPLAY CYLINDER LIMITS 

CALL R2,YESNO ;ARE THESE PARAMS. UK? 
BOZ lLD07 ;IF HUT, JUMP 
RDRAMQ ILDNBR ;GET ILD NUMBER 
ADD DQ 1fOUTL,HSK2,IREG & NOP $+DB2 ;COMPUTE JUMP LOC. 
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Addr Lina IN L JN~.:: DJ {~1::il\l(Jf.:)T l C~) 

01094 37929 FFFFf 7570 
0!095 fffff 6f7ff 7571 

/572 
~1096 fffff £1353 7573 
01097 FFFFF El439 7574 
01098 fffff EJ4AU 7575 
01099 FFFFF £1133 7576 
0109A Fffff El4CA 7577 
01098 fffff Ell33 7578 
0109C Fffff El51B 7579 

7580 
7581 
7582 

0109D 370ff f00BD 7583 
0109£ 0615E Fl~A0 7584 
0109F 37929 Fffff 7585 
010A0 fffFF 6f7FF 7586 

7587 
010Al fffff El33B 7588 
010A2 FFFFF El338 7589 
Ul0A3 433f0 El499 7590 
UlUA4 Fffff Ell33 7591 
Ul0A5 433f0 £14Cl 7592 
010A6 ffffF Ell33 7593 
010A7 433f0 El4Cl 7594 

mm 
7609 
7610 

OlOAB OF322 Ellf9 7611 
010A9 3710F FUUBl 7612 
010AA 3710F f00B2 7613 
0lOAB 3710f F00B3 7614 
OIOAC 37350 f003B 7615 
U10AD OF322 E0E7B /616 
010AE 371GF fOOBA 7617 
Ul0AF FFFFF E0002 7618 

7619 
7620 
7621 
7622 

01080 0F322 Ellf9 7623 
01081 0F300 BF06A 7624 

7625 
7626 
7627 
7628 
7629 
7630 

0IUB2 37350 f0026 7631 
01083 OF322 E0E7B 7632 
010B4 37350 f3B00 763J 

; 

OR DZ,FUUTU,SEUAR,IREGH 
JIR 

JMP ILD115 
JnP ILD200 
JMP ILD306 
Jl1P ILD28 
JMP ILD506 
J11P (LD28 
JMP JLD702 

Get new parameters 

;ASK THE fURMAT QUESTION 
;START VERIFY 
;START ONE TRACK VERJfY 

;START USCJLLATJNG SEEK 
;IMPOSSIBLE 
;START SEQUENTIAL SEEK 

ILD07: RDRAMQ ILDNBR ;GET ILD NUMBER 
ADD DU,FOUTL 1MSK2 1 IREG & NOP StDl2 ;COMPUTE JUMP LUC. 
OR DZ,FOUTU,SEQAR,IREGH 
JIR 

JtiP ILD110 
Jf1P [LDl 10 
RESETR RO & JMP ILD304 
Jf1P ILD28 
RESETR RO L JMP ILD503 
Jf1P ILD28 
RESETR R0 & JMP ILD503 

;G£T NH! PARAMS. 
;GET NE\i PARMS. 
;GET NEW CYL. & HEAD 
;TERMINATE THE ILD 
;GET NEW CYLINDERS 
; If1PUSS IBLE 
;GET NEW CYLINDERS 

OPERATOR ENTERED A NUMB£R Of A NUN-EXISTtrH OR ll.L£6AL lLD. 
i 
ILDOB: CALL R2,BADNTRY 

RESETRAl1 MAlNlLDl 
RESETRAM tlAJNlLD2 
RESETRAM NAlN[LD3 
RDrlSKB RO 1 Dtt56 
CALL R2,ISSCMDA1 
RESETRAN ILDfLG 
JMP \JAIT0\l 

;MSG: "BAD ENTRY. " 
;RESET.. I 

;r1Arn ILD ... 
;DISPLAY 

;MSG: "ENTER ILD NU. 0 

;RESET ILD FLAGS AND ••• 
;GO TU THE WAIT LOUP 

OPERATOR ENTERED AN ILLEGAL DRIVE NUMBER" 
; 
ILD09: CALL R2,BADNTRY 

ADD DZC,B,ZERO,R0 & JPOP ILD05 
;MSG: "BAD ENTRY. " 
;GET NEW DRlVE HU. 

; JNJTIAL DRIVE SELECTION UAS UNSUCCESSFUL. THIS ROUTINE WILL PRlNT THE 
;MESSAGE aDRIVE NOT READY", DELAY FOR A WHlLE, AND THEfi REQUEST A ~Ett DRIVE 
;NUMBEP.. 
; 
ILD10: RDMSKB RO,Dtt38 

CALL !n, ISSCf1DA 1 
RDtlSKB R~ 1 3800 

;MSG: 0 DRIVE NOT READY 0 

;14 133& passes thru Wait Loop 
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Addr Line IN LI N1::: DI ?)13NOST I CS 

01085 37352 fl08A 7641 
01086 3490f f0lfB 7642 
010B7 3410f fOlFC 7643 

7t44 
01088 £0401 lf69B 7644 + 
01089 fffff El0UF 7645 

7646 
010BA 373f l f01FC 7647 
Ol0BB 133f l 130BE 7648 
OlOBC 34llf fOlfC 7649 
Ul~BD fffff El012 7650 

7651 
010BE 373f0 F0IfB 7652 
Ol0BF FfFFF 830Cl 7653 
010C0 1410f AflFB 7654 
010Cl 433FF El065 7655 

7656 
7657 
7658 
7659 
7660 
7661 
7662 
7663 
766i} 

010C2 373f£ f0lf2 7665 
010C3 4505D F0200 7676 
010C4 fFfff 338F0 7677 

7678 
010C5 6505A f0010 7679 
010C6 ffFff 330DF 7680 
010C7 6505A f0014 7681 
010C8 FFFFF 330E3 7682 

010C9 45057 f0020 
010CA ffFFf 3394£ 

010CB E0403 1F259 

010CC 373f 1 f01Ef 
010CD 45351 F0007 
010CE 65051 f0007 
010CF 0f301 33BD2 
010D0 34llf f01£f 
OlODl FFFFF lf233 

7683 
7684 
7685 
7686 
7686 + 
7687 
7688 
7694 
76'35 
7696 
7697 
7698 
76'39 
770U 
7701 
7702 

ILD10A: RDHSKB R2,ILD10B ;RETURN LUC. FRUM WAIT LOUP 
ALDRAMU R0,PASCNT1 
ALDRAn R0 1PASCNT 
JSR.P SAVRET ;SAVE RETURN LUC. AND ••• 
SETPGE SAVRET _SHR_HltB & JSRP SAVRET 
JMP ~JAIT10~ ; 6U Tt!RU THE UAil LOUP 

; 
ILD10B: RDRAMB Rl,PASCNT ;6ET THE PASS COUNT 

;DECR. H; IF U, JUMP 
;SAVE NEW COUNT AND ••• 
;RETURN JU THE WAIT LOUP 

; 

DECRB Rl & CJSR ALUZ,ILDll 
ALDRAM Rl,PASCNT 
JnP UAifl~U+:l 

ILDIJ: RDRAMB RU,PASCNTI ;GET PASS COUNT MSB'S 
CJPUP ALUZ,St2 ;lF 01 JUMP 
SBA AZ,fOUTL,RU,RAME & RTS PASCNTl ;SAVE NEW MSB'S -1 L RETURN 
RESETR Rl5 & JMP 1LDU4 ;GET NEW URIVE NO. & RESET FLAGS 

TITLE I LD Ef\ID I l\IG ROUT I l\IE 

; THE ILD ENDIN6 ROUTINE IS ENTERED FROM £ND51 If THE ILD RUNNING fLA6 IS 
;SET. THE ROUTINE HANDLES ERROR DISPLAYS & MESSAGES, LOOPING ON ERRORS AND 
;OPERATOR INTERFACING. 
; 
ILDEND: RDRAMB Rl4,Rl4SAVL 

TSTRBIT Rl3 1200 
BNZ ILD25 

jR£STORE SAVED Rl4 fLA6S 
;TEST FOR UNIT CHECK 
;If UNIT CHECK, JUMP 

; 
ILD19: 

130 

TSTRMSK RH1, 10 
BOZ [LD23 
TSlRtlSK Rl0, 14 

BIJZ ILD24 

;CHECK STATUS ACTION = 4 
;If YES, SEEK IN PROGRESS 
;CHECK STATUS ACTJUN = 5 
;lf YES, SEEK COMPLETE 

TSTRBIT R7,20 ;CHECK LAST OPERATION fLAG 
BNZ lLD32 ; lf SET, VERlfY IS COMPLETE 
JSR.P CHKDATA ;CHECK FORMAT DATA 
SHPGE CHKDATA_SHR_HIB & JSRP CHKDArA 

EQU $ 

RDRAMB Rl,M56fLG 
MSKRBlT Rl 1NSG2+HSGl+LOUPFLG 
TSlRMSK Rl,MS62+MSGl+LOOPfLG 
ADD DZC,B,ZERO,Rl & BNZ ILD20 
ALDRAn RI,MSGfLG 
JSR ILDDSP 

thru the Wait Loop 

;GET MSG. SENT & LOOP FLAGS 
;lsolate the flags 
;CHECK FUR ALL FLAGS SET 
;lF NUT, CONTINUE 
;Set only loop-on-error flag 
;DISPLAY lLD & DRlVE NUMBERS 
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Addr Line J LD f.~f\ID I Nl3 f;::UUT 1 NI::: 

01002 FFFFF lf280 7703 
01003 37352 Fl0D6 7704 

/7U5 
010D4 E0401 Jf69~ 7705 + 
0100~ ffFFF EI00f 7706 

7707 
7708 
7709 

01006 FfFFF lf002 7710 
01007 0F322 El217 7711 
01UD8 OF322 £1239 7712 
01009 5S3SF F8108 7713 
0100A 37350 f 1002 7714 

7715 
010DB EC400 lf 4C6 7715 + 
Ul00C 371FE FOlFl 7716 
010DD 37lf9 f01F0 7717 
UlODE FFFff 6F7FF 7719 

7723 
7724 
7725 

OIODF 55357 f000C 7726 
0IOEO 3417F F~0BA 7727 

7728 
OI0EI E0401 lf60F 7728 + 
OI0E2 Fffff El00F 7729 

7730 
7731 

ILD20: JSR ILDCYllU ; SAVE CUR. CYL. tt HEAD 
RDMSK~ R2,1LD21 ;RETURN LUC. fRUM THE WAIT LOOP 
JSR.P SAVRET ;SAVE IT AND ••• 
S£TPGE SAVRH _SHRjiUB & JSRF' SAVRH 
JttP UAlT100 ;GU THROUGH THE HA1J LOUP 

Return from the Wait Loop 
; 
ILD21: JSR WAIT102 ;RESTORE THE REGISTERS 

CALL R2,ILDHALT ;CHECK fUR ILD OPERATOR HALT 
ILD22: CALL R2,ILDRUN ;RE-SELECT DRIVE IF NtCESSARY 

RSTRBIT Rl5,8108 ;RESET SELECTED FLAGS 
RDMSKB R0,ILD20 ;SAVE SM-ERROR RETURN LOCATION ••• 
JSR.P SAVSNRTN ;IN CASE OF ERROR 
SETPGE SAVSnRTN_SHR_Ht!B & JSRP SAVSMRTN 
MOVE RAME,IREG & NOP ILDCONT ;RESTORE THE CONTINUATION •.• 
MOVE RAME,IREGH & NOP ILDCONTA ;RETURN LOCATION AND ••• 
JIR ;$Continue the ILD 

; 
ILD23: RSTRBIT R7,Httt ;RESET SEEK INIT./ILD RUN FLAGS 

ALDRAN R7,ILDFL6 
JSR.P RELDRIV ;RELEASE ~ DE-SELECT THE D~IVE 
SETPGE R£LDR IV _SHR_H~B & JSRP RELDR IV 
Jl'lP HAIT100 ; GU TO THE WAH LOOP 

~31:'.::Er::: CUMf'LETE 
7732 ; 

0IOE3 55357 f000A 7733 ILD24: 
010E4 3417f F00BA 7734 
01UE5 433F0 fffff 7735 
010E6 3715E f0063 7736 

7737 
010E7 £0400 lf044 7737 + 

7738 
010E8 E0402 1F002 7738 + 
010£9 373Fl f01Ef 7739 
010EA 45351 F0007 7740 
010EB 65051 f0007 7741 
010EC El00B 33988 7742 
010ED 0f 10F FOIEf 7743 
010EE fFFFF lf233 7744 
010EF FFfff £1188 7745 

RSTRBIT R7, HttA 
ALDRAH R7,ILDFLG 
RESETR RO 

;RESET SEEK lNIT/SEEK COMP. FLAGS 

MOVE HSK2,IREG & NOP SKILD ;CLEAR ILD SEEK COMPLETE ••. 
JSR.P SNBWRT ;PENDING BIT FOR THIS DRIVE 
SETPGE snBURT _SHR_HIB & JSRP Sf1BURT 
JSR.P WAJT102 ;RESTORE REGISTERS AND ••• 
SETPGE UAITl02_8HRjnB & JSRP UAITlU2 
RDRAHB Rl,MSGFLG ;GET LOUP & MSG. SENT FLAGS 
MSKRBIT Rl,HSG2+MSGl+LOOPfLG ;Isolate the flags 
TSTRMSK Rl,MSG2+MS6l+LOOPFLG ;ARE THEY ALL SET? 
CTL HSSH,RSTUSEL. BNZ RTRN3 ;If nor, RETURN TO THE lLD 
ADD DZC,FOUTL,ZERO,RAME & NUP MSGfLG ;RESTORE LOUP FLAG ONLY 
JSR ILDDSP ;DISPLAY ILD & DRIVE NO. 
JMP RTRN3 ;RETURN TO THE ILD 
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Addr Line I LD END J Nl:::i f;,'.CJUT I l\lt::: 

7747 
7748 
774~ 

010FO 55357 F000A 7750 
010fl 3417f f00BA 7751 
010f2 5535D F008U 7752 
010F3 341AF FOOBl 7753 
010f 4 349Df f0~B2 7754 
010f5 341Df fUOB3 7755 
~1UF6 34J5f f023E 7756 
010f7 3495F FU23D 1757 

7758 
7759 
7760 

010F8 3705f f 0210 7761 
010f9 37l~E 4f025 7762 
010f A 373D0 fffff 7763 
Ul0fB 061EE ffffF 7764 
010FC 3410D fffff 7765 
010fD 2ElEE fffff 7766 
010FE 0f 1EE 887ff 7767 

7768 
010ff 3710f f0018 7769 

7770 
01100 373F0 f01Ef 7770 + 
01101 45150 f0001 7770 + 
01102 fffff 33945 7771 

7772 
7773 

01103 373f0 f0003 7773 + 
01104 65150 F0006 7773 + 
01105 65050 f0006 7774 
01106 FffFf 33140 7775 

UNJT CHECK STATUS 
j 

ILD25: RSTRBIT R7,HttA 
ALDRAM R7,lLDFLG 
RSTRBIT RI3,80 
ALDRAM RlO,nAINILDl 
ALDRAMU RI3,MAIN1LD2 
ALDRAM Rl3,MAINlLD3 
ALDRAH R5,R5SAVL 
ALDRAMU R5,R5SAVU 

;RESET SEEK !NIT/SEEK COMP. FLAGS 

;RESET S.S.S. UNIT FLAG 
;DISPLAY ERROR ••• 
;STAlUS IN •• I 

; THE LIGHTS 
;lN CASE Of WMA ERROR ••. 
;SAVE R5 fUR RETRY 

ROUTINE TU SAVE ILD SENSE BYTES (DISPLAY 4B~-4BC) 
j 
ILD25B: RDMSKQ 210 

r10VE ZERO, rnEG & PSHLD Hit25 
RDR£GB RAM1,R0 
ADD DU,fUUTL,IREG,lREG 
ALDREG F~U, RAMl 
SUBB DU,FOUTL,IREG,IREG 
INCRD IREG,IREG & CLPCNT EVCNlZ 

RES£TRAtl SEN415 
TSTMBIT L00PfLG,NS6fLG 
RDRAMB R0,MSGFLG 
TSTBIT R0,LUUPFLG 
BNZ ILD31 

TSTHEQU 6,SEN03 
RDRANB R0,SEN~3 

TSTREQU R0,6 
TSTRr1SK RO, G 
BOZ ILD3U 

;UffSET BETWEEN SENSE L ILD SENSE 
;LUC. OF SENSE BYTE 0 
;GET THE SENSE BYTE 
;ADD OFFSET AND ••• 
;SAVE ILD SENSE BYTE 
;COHPUTE LUC. UF NEXT SENSE BYTE 
;If NOT DONE, CONTINUE 

;RESET SM-RETRY COUNT 
;Loop-on-error flag set? 

;YES, LOOP ON ERROR 

;Recovery Action 

;CHECK FUR RECUV. ACTlUN = 6 
;If 6, DRIVE NOT READY 

·----· . ·------·-· ·---·--·---·---·-·--·--·----------------------·-·-----·-·----·------------·---·-- --···--·-·----· .. ·--·-··- .. 
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Addr Line J LD El\ID 11\113 f:::UL.JT I !\IE 

7777 
7778 PF:'. J NT f.::pf:::Uf·:: 1""11:'.~ SH PtO r.:: 
7779 

01107 370Ff f0If6 7780 RDRA~lU PARArll ;GET LAST MESSAGE NU. 
01108 6605f f0047 7781 rnrnr1sK nm ;CACHE SELECT ERROR? 
01109 fffff 33123 7782 BUZ ILD27 ;YES, MESSAGE HAS BEEN PRlNlED 
Oll~A 0f0ff f00BD 7183 ADD DZC,O,RAHE & NOP ILDNBR ;GET THE ILD NUHBER+l 
0110B 0E12E 5fllD 7784 ADD DQC,FOUTL,SEQAR,lREG l LDAR 1LD26 ;COMPUTE JUMP LUC. 
0110C 37929 fFFFf 7785 OR DZ,FUUTU,SEQAR,IREGH 
01100 Fffff 6F7ff 7786 JIR ;GET ERROR MESSAGE 

7787 
0110E 37340 5f817 7788 RDREGB MSK1,R0 & JAR DU23 ;Cl) FORMAT ERROR 
0110F 37340 5f818 778'3 RDREGB HSK1,R0 & JAR Dtt24 ;C2) VERlfY ERROR 
01110 37340 5f818 7790 RDREGB nSK1 1RO & JAR Dtt24 ;C3) VERJfY ERROR 
01111 37340 5f817 77'31 RDREGB MSK1,R0 & JAR Dtt23 ;C4) FORHAT ERROR 
01112 37340 5f839 7792 RDREGB NSKl,RO & JAR Dtt57 ;(5) SEEK ERROR 
01113 37340 5F839 77'33 RDREGB NSK1,R0 L JAR Dl57 ;C6) SEEK ERROR 
01114 37340 5F839 7794 RDREGB MSK1,R0 & JAR Dtt57 ; (7) SEEK ERROR 
0llt5 37340 5f840 77'35 RDREGB MSK1,R0 & JAR Dtt64 ;C8) CLEAR ECC DISP. ERROR 
01116 fffff fffff 7797 NOP ;$(9) <not used) 
Olll7 fffff FfFff 7798 NOP ; $CA) (not used) 
01118 fffff fffff 78U3 NUP ; CB) 

01119 fFFFf fffff 7804 NOP ; CC) 
0111A fffff fffff "/805 NOP j (D) 

OlllB fffff ffFFF 7806 NUP i (E) 

0111c rrrrr rrrrr 7808 NOP ; $(f) not used 
7812 i 

0111D Uf322 E0£7B 7813 ILD26: CALL R2,lSSCMDAI ;PRINl ERROR MESSAGE 
Ulll£ 373fl FOOBD 7814 RDRAMB Rl 1 ILDNBR i Gtr I LD NUMBER 
0lllf 65051 f0008 7815 TSTRrlSK Rl, B ;GHECK fOR lLD-8 
01120 FFFFf 33123 7816 BOZ 1LD27 ;If YES, SKIP DRlVE lNFU. 

7823 
7824 t:•t- int Dr i Vf-~ er· ir Oir infc:i .. 
7825 

01121 0f322 El26E 7826 CALL R2, PRrHDRV ;PRINT DRIVE NUMBER 
01122 0f322 E1289 1827 CALL R2 1CYLH£D ;PRINT CYL. & HEAD NUS. 

7828 ; 
01123 3705F F000B 10n ILD27: RDl1SKQ HttB 
01124 0F322 E0£7C 7830 CALL R2,ISSCNDA ;STORE CURRENT MESSAGE 
01125 37350 F0022 7831 RDf1SKB RO, D~34 ;HSG: "ERROR: RETRY=l, LOUP=2e 
01126 3705F f008E 7832 RDMSKQ H•BE ;ALTERNATE MESSAGES 
01127 0F322 E0E7C 7833 CALL R2, lSSCf1DA ;WAIT FOR OPERATOR RESPONSE 

7834 ; 
01128 3710f F01Ef 7835 ILD27B: RESETRAM tlSGFLG ;RESET nSG. SENT & LOOP fLAGS 
01129 5535F f9908 7836 RSTRBIT Rl5,9908 ;RESET SELECTED FLAuS 
0112A 5535£ f0200 7837 RSTRBIT Rl4 1200 ;RESET ALT. TRACK FLAG 
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Addr Line I LD END 11\li::i f;.'.UUT I Nl:: 

0112B 3535F F0400 7838 
0112C 65050 f0001 7839 
01120 FfFFF 33131 7840 
0112£ 65050 f0002 7841 
0112F FFFFF 33933 7842 

7843 
01130 OflOF F01Ef 7044 
Ull31 FFFff lf233 7845 
01132 FFFFf El0D8 7846 

7847 
7848 
784'3 

01133 37350 f0023 7850 
01134 0F322 E0E7B 7851 

7852 
7853 
7855 

01135 E0401 lf344 7855 + 
01136 3715£ F0063 7859 
0\137 ffffF CU002 /860 

7861 
01138 E04U0 lf33D 7861 + 
01139 ffffF lf26B 7862 

7875 
0113A fffff lf205 7876 
01138 3710F f00BD 7877 
0113C 3710F f00BA 7878 
01130 3710F FOlEF 7879 
0113£ 3710F f0018 7880 
0113F FFFFF E032C 7882 

7886 
7887 
7888 

01140 3705F f000f 7889 
01141 0F322 E0E7C 7890 
01142 37350 f0026 7891 
01143 0F322 EOE7B 7892 
01144 fffff £1123 7893 

/8'34 
7895 

SETRBIT Rl5, 40U 
TSTRHSK R0 1 1 

BOZ 1LD27C 
TSTRl'ISK R0 12 
BNZ ILD28 

;SET SM-RETRY FLAG 
;GtlECK FUR RETRY 
;lf YES, TRY AGAIN 
;CHECK FOR LUOP 
;IF NUT, TER~INATE THE ILU 

ADD DZC,FOUTL,ZERO,RAME L NOP MSGFLG ;SET LOOP-ON-ERROR FLAG 
ILD27C: JSR lLDDSP ;DISPLAY ILD & DRIVE NU. 

JMP ILD22 

OPERATOR HAS TERMINATED THE ILD 
j 
ILD28: RDMSKB RU,DU35 

CALL R2, ISSCnDAl 
j 
t LD2'3: EQU $ 

jMS6: U[LU TERMINAJED 1 

JSR.P CLRfLAG ;SClear drive flags 
SETPGE CLRfLAG_SllR_HttB & JSRP CLRFLAG 
MOVE HSK2,1REG & NOP SKILD 
LDCT 2 ;CLEAR lLD SEEK COMPLETE ••• 
JSR.P CLR25 ;PENDING BIT FOR lHlS DRIVE 
SETPGE CLR25_SHR_H~B fl JSRP CLR25 
JSR RSTlBIT ;CLEAR BlT fOR THE ILD DRlVE 

; 
ILD29A: JSR ILDREL 

RESETRAn ILDNBR 
RESETRAN ILDfLG 
RESETRf\f1 MSGFU3 
RESET RAM SEtH 15 
Jf1P CLR15 

Di:;:'. I VE NOT F:'.E?rn Y 
; 
ILD30: RDMSKQ Httf 

CALL R2, ISSCr1DA 
RDMSKB R0,Dtt38 
CALL R2 1 ISSCf1DA1 
JnP ILDtl 

;RELEASE & DE-StLEGT JLD DRlV£ 
;RESET ILU NUMBER 
;RESET ILD FLAGS AND .•• 
;MSG. SENT & LOUP FLAGS 
;RESET RETRY COUNT 
;SWait Loop via Clear routine 

;COMMAND TO CLEAR MSG. DISPLAY 
;CLEAR DISPLAY 

;MSG: uDRIVE NUT READYa 

78% i 
Ull45 3535F f0400 7897 ILD31: 
0114& 5535E FU20~ 7898 
01147 45050 f0004 7899 
Ull48 FFfff 33803 79UU 

SETRBIT RlS, 40U 
RSTRBIT R14, 2~0 
TSTRBIT RU, nS62 
BNZ ILD2l:Hl 

;SET SM-RETRY FLAG 
;RESET ALT. fRACK FLAG 
;CHECK FOR MSG. SENT 2 fLAG 
;lf SET, CONTINUE LOOPING 
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Addr 

Ull49 35350 F0U06 7901 
01J4A 3410f f01Ef 7902 
Oll4B 3735U F0032 7903 
0Jl4C 0F322 EOE7B 7904 
Ull4ll fFFFF El0ll3 7905 

7906 
7'307 
19as 
7909 

Ul14E 341DF FU0B3 7913 
0114f 349DF F00B2 7914 
01150 341Af f00Bl 7915 
01151 37350 fU~lA 7916 

7'317 
01152 45057 F0200 7918 
Ull53 Fffff 33155 7919 
01154 37350 F0035 7920 

7921 
01155 0F322 £0E7B 7922 

7'323 
01156 373f0 f00BA 7923 + 
~1157 45150 F0400 7923 t 

01158 fffff 33135 7924 
01159 fFFFF E1Cf3 7925 

7926 
7927 

I 

Fri Aug 17 07:38:22 J990 

SETRBIT R0 1NSG2tMSGl 
ALDRAn R0 1 MSGFLG 
RllnSKB RU,urrso 
CALL R2,1SSCMDA1 
Jr1P ILll2Utl 

VERIFY lS COMPL£T~ 

ILD32: mu $ 

ALURAM Rl3 1MAINILU3 
ALDRAMU R13,MAIN1LD2 
ALURAM RlO,MAlNILlll 
RDMSKB R0,Dtt26 

TSTRBIT R7 1200 
BOZ $+2 
RD!1SKB RU,Dtt53 

CALL R2, ISSCtlDA l 
TSTMBlf 400,ILDFLG 
RDRAMB R0,ILDfL6 
TSTBIT R0,400 
BOZ ILD29 
Jr1P ILD4 ll 

7928 TITLE I LD f:il:'.::EJ::: F:'.CJUT I NE 

Page 147 

;SET MSG. SENT l & 2 FLAGS 

;nss: "LOOPING UN ERROR" 
;LUllP llN ERROR 

;UISPLAY FINAL STATUS ••• 
; lN THE Ll 6HTS 
; <DfSPLAY 438) 
;MSG: "VERIFY COMPLETE" 

;DEFECTIVE ALTERNATE FLAG? 
; IF riUT I JU11P 
;"DEFECTIVE ALTERNATE FORMAT COMPLETE" 

;PRINT THE nESSAGE 
;format Defective flag? 

;If NOT, EXIT THE TEST 
;PRINT ALTERNATE TRACK NU. 
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Acidr Line I LD SEEK F::clUT] NE 

/'330 
0115A Fffff lf181 7931 
01158 0F322 El239 7932 

7933 
0115C 373F0 f00B5 7933 t 

0115D 3410F f0026 7933 t 

0115£ 45050 F00FF 7934 
0115F 321Ff F0012 7935 
Ull60 60300 4f00t 7936 

7937 
01161 01700 887ff 7937 t 

01162 3490f F0011 7938 
7'339 

01163 373FO f00B6 7939 t 
01164 3410F f0014 793'3 t 

7940 
01165 5535E f0200 7941 
01166 5535F Fl8~0 7942 
01167 35353 f0008 7947 
01168 3413F F0UBA 7948 

7949 
7950 

01169 349FF F01F3 7'35~ t 

0116A 34IFf f0lf4 7950 t 
Oll6B 341Ef F01f2 7951 
0116C 4505F f0008 7952 

7953 
0116D £0400 33985 7953 t 
0Il6E 0F10f f0302 7954 
0116f FfffF £0127 7955 

7956 
7957 
7958 
7959 

ILDSKO: JSR SAVRET3 
CALL R2,ILDRUN 
NOVSMB CURCYL,NEXTCYL 
RDRAMB R0,CURCYL 
ALDRAM R0,NEXTCYL 
TSTRB lT RO, littff 
QLDRAM S£N409 
XOR AO,B,R0,R0 & PSHLD 1 

LSHFT2 R0 
ADD AB,LSBl,RO,R0 & CLPCNT EVCNTl 
ALDRAMU R0,SEN408 
rmvsrrn CURHD, SEtH 11 
RDRAMB R0,CURHD 
ALDRAH R0,SEN411 

RSTRBIT R14, i~~ 
RSTRBIT R15,1BU0 
SE.TRBIT R3,8 
ALDRAH R3,ILDFLG 

;SAVE SEEK RETURN 
;SELECT ILD DRIVE lF NECESSARY 
;Set Next cyl.= Cur. cyl. 

;ISOLATE a LSB'S IN Q AND ••• 
;SAVE THEM FUR SEEK 
;lSOLATE MSB 1S IN R0 AND ••• 
;Move them into pos1t1on 

;SAVE THEM FOR SEEK 
;Save head no. for Seek 

;RESET ALT. TRACK fLAG 
;RESET ADV. CYL. & HEAD FLAGS 
;SET SEEK INITIATE fLAG 

SVHD RI5,RI5SAVU ;Save the flag registers for ••• 
ALDRARU ~15,Rl5SAVU ;SAVE 12 MSBS 
ALDRAH RJ5,RISSAVU+I ;SRVE 12 LSBS 
ALDRAM Rl4,Rl4SAVL ;RETURN FRUM SEEK 
TSTRBIT Rl5,B ;CHECK RTZ FLAG 
BNZ.P SEEK20 ;IF SET, RE-ZERO THE DRIVE 
SETPGE SEEK20_SHR_HttB & BNZP SEEK20 
ADD DZC,FOUTL,ZERO,RARE & NOP SEEKUNL;Set the Seek Only flag 
JMP SEEK00 

THE SEEK OR RE-ZERO WILL RETURN TO THE ILD VIA THE ILDEND ROUTINE ClLD24l. 

TITLE I LD SUB-t-;::ClUT l Nt.::s 

--·---·--·•••·•••·---•••••"""••••••••••u•••••--•••u•u--••-••••-••·-•·----------···--·--••••••••••""'"'"'"''''"'"""-••--···•-·-•-••••·•••••···-•·-··-------·--··•--·----··-·-·-·•••••"-"""""'-•-•-••--••-·••••••"•""""'"•••••••---·-·----·----··--·-·· 
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Addr Line I LD SUB-+:uur J l\IES 

7%1 
7962 
7%3 
7964 

01170 fffff lf17f 7965 
0117\ fffFf lf22B 7966 
01172 3410f f00B2 7967 
01173 37350 F0001 7968 
01174 UF322 E0E7B 7969 
01175 373F0 FOOB8 7970 
01176 fffff El17D 7971 

7972 
7973 
7974 
7975 

01177 ffffF lfl7f 7976 
7977 

01178 373f0 f00B9 7977 t 

01179 3410f f00B3 7977 t 

0117A 37350 f0002 7978 
01178 0F322 EOE7B 7979 
0117C 373f0 f00D9 79BU 

7981 
7982 
7983 
7984 
7985 
79Bfi 
7987 

~117D 0F322 £1270 7988 
Oll7E fffff Ell85 7989 

7990 
7991 

0117f 3412f F01ED 7992 
0118U 3492f AF1F9 7993 

7994 
01181 3412f f01££ 7995 
01182 3492f AflfA 7996 

7997 
01183 3412f f0lfl 7998 
01184 3492F AflfO 7999 

8000 
01185 371FE f01ED 8001 
01186 37lf9 f0If9 8002 
01187 333f0 6f7FF 8003 

8004 
01188 371FE f01EE 8005 
01189 371F9 F01FA 8006 
0118A 333f0 6f7ff 8007 

i THE FOLLOWING ROUTINE HILL DISPLAY & PRINT THE CURRENT STARTING CYLINDER 
;NUMBER. 
i 
STRTCYL: JSR SAVRET2 

JSR STRTUVR 
ALDRAM RU,MAINILD2 
RDl1SKB R0 1 l 
CALL R2 1 ISSCtlUAl 
RDRAl1B RU, STCYL 
JMP PRTNUl1 

;SAVE RETURN LOC. 
;GET SJARTlNG CYLINDER AND ..• 
;DISPLAY IT 

;MSG: "SlARl CYL.=" 
;GET STARTlNG CYLINDER 
;PRINT START CYLINDER 

;THE FOLLOWING ROUTINE WlLL DISPLAY AND PRINT THE LAST ENDING CYLINDER NU. 
i 
ENDCYL: JSR SAVRET2 

AOVSNB NDCYL,MACNILD3 
RDRAMB R0,NDCYL 
ALDRAN RO,ttAINILD3 
RDMSKB R0,Dtt2 
CALL R2 1 lSSCt1DfH 
RDRANB RU,NDCYL 

;SAVE RETURN LOC. 
;Display Ending cylinder 

; nSG: a, END CYL. =n 
;GET ENDING CYLINDER 

; The following routine prints .C:\ c:lec l.mal numt>el·-. 
;The return loc. froQ this routine must have been previously saved 
;with SAVRET2. 
;The routine is called Yith: JMP PRTNUH 
;Upon entry: R~ = Number to be printed. 
; 
PRTNUM: CALL R2,PRTNBR 

Jf1P RTRN2 

SAVRET2: ALDRAM R2,RETURN2 
ALDREGU R2,RAME & RJS RETURN2A 

; 
SAVRET3: ALDRAM R2,RETURN3 

ALDREGU R2,RANE & RJS RETURN3A 
; 
SAVCUNT: ALDRAM R2,ILDCONT 

ALDRE6U R2 1RANE & RTS ILDCUNfA 
; 
RTRN2: MOVE RAHE,IREG & NOP RETURN2 

MOVE RAME,IREGH & NOP RETURN2A 
OR ZB,B,,R0 & JlR 

; 
RTRN3: HOVE RAHE,IREG & NOP RETURN3 

MOVE RAME,IREGH & NOP RETURN3A 
OR ZB,B,,RO & J{R 

;PRINT THE NUMBER ••• 
;ANO RErURN 

;SAVE RETURN-2 LSB'S 
;SAVE RETURN-2 NS8'S 

;SAVE RETURN-3 LSB'S 
;SAVE RETURN-3 MSB'S 

;SAVE CONTINUATION LOC. LSB'S 
;SAVE CONTINUATION LOC. nSB'S 
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Addr 

8009 
80HJ ; Gets the savea flags_for_th1s_ar1ve into RB. 
8011 ;Uses: Ii ~ IREG. 
8012 ; 
8013 GE ff LAG: JSR.P fLAGLOC ;LOC. Of FLAGS THIS DRlVE 

01188 £0401 lf342 8013 + SETPGE FLAGLUC_5HR_H#B ~ JSRP FLAGLUC 
0118C 37308 AF7ff 8014 RDREGB RAMI,RB & RTS ;FLAGS INTO RB & RETURN 

8015 
8016 THE fOLLOWING ROUTINE HILL DISPLAY AND PRINT THE LAST STARTJHG HEAD NO. 
8017 ; 

01180 fffff lfl7f 8018 STRTHD: JSR SAVRET2 ;SAVE RETURN LOC. 
0118£ FFFFF 1F22D 801'3 JSR STRTOVRl ;SET CUR. HEAD = START HEAD 
OllBF 373F0 F00BD 8020 RDRAMB R0 1 ILDNBR ;GET JLD NUMBER 
01190 65050 F0003 8021 TSTR11SK R0 13 ;CHECK FOR ILD 3 
01191 fffff 33995 8022 BNZ $+4 ; If NUT 1 JUt-lP 

8023 
UJI92 34Jlf f00B3 8024 ALDRAM Rl 1 MAINILD3 ;DISPLAY START HEAD AS END HEAD 
01193 37350 FU019 8025 RDUSKB R0,Dl25 ;MSG: 8

1 HEAD n 

01194 fffff El197 8026 Jt!P $+3 
01195 3411F F00B2 8027 ALDRAH Rl,MAINILD2 ;DlSPLAY SrART HEAD 
01196 37350 f0~03 8028 RDtlSKB R0, Dtt3 ;MSG: uSTART HEAD = u 

01197 0f322 EUE7B 802'3 CALL R2, ISSCr@H ;SEND r1ESSAli£ 
01198 373f0 f00BB 8030 RDRAMB R~, SHID ;G£T START HEAD 
01199 FFFFF Ell7tl 8031 JnP PRTNUl1 ;PRlNT STARTfNli HEAD NU. 

8032 
8033 
8034 THE FOLLOWING ROUTINE WILL DISPLAY AND PRlNl THE LAST ENDINS HEAD NU. 
8035 ; 

0119A fffff lfl7f 8036 END HD: JSR SAVRET2 ;SAVE RETURN LUC. 
8037 rmvsna NtlHD,nA lNILD3 ;Display Ending head 

01198 373f0 f00BC 8037 + RDRAMB R0,NDHD 
0119C 3410f f03B3 8037 + ALDRAH R0,MAINlLD3 
01190 37350 F0004 8038 RDNSKB R0,Dtt4 
0119E 0F322 EOE7B 8039 CALL R2,lSSCMDAl ;MSG: 0

, END HEAD = " 
0119f 373F0 f00BC 8040 RDRANB R0,NDHD ;GET ENDING HEAD 
011A0 FFFFF Ell7D 8041 Jr1P PRTNU/1 ;PRINT ENDING HEAD NO. 

8042 
8043 

011Al 373f0 F020D 8044 HDCNT: RDRAtlB R0, MAXHDI ;GET MAX. ILD HEAD 
011A2 FFFFF 1F279 8045 JSR CliARCflT ;COMPUTE r1AX. NU. OF CHARACTERS 
011A3 34310 Af7ff 8046 RTOR Rl 1R0 & RTS ;CHAR. COUNT TU R0 & RETURN 

8047 ; 
011A4 373F0 F01Ef 8MB SETMSGl: RDRAHB R0 1 MSGfLG ;GET THE MESSAGE fLAGS AND ••• 
011A5 35350 f0002 8049 SETRBIT RO, r1SGl ;SET MESSAGE SENT 1 
011A6 3410F AflEF 8~50 ALDREG R~,RAME & RTS MSGfLG 

8051 ; 
U1IA7 373f0 F01£F 8052 CHKMSGl: RDRAtlB RU,MSGfLG ;GET MESSAGE FLAGS AND .•• 
UllA8 45140 Af002 8053 AND DB,FUUTL1ftSK1 1R0 & RTS f1SG1 ;CHECK FOR MESSAGE SENT t; RETURN 

····-·· ··········-·······-······ ····---·-·-······· .. -····-··-"·--·-··-----·--·--- ·------
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Addr Line I LD SUB·-fWUT I Nf.:S 

8055 
8056 
8057 
8058 
8059 
8060 
8061 

011A~ fffff lfl7f 8062 
011AA 3710F FO~B2 8063 
011AB 05340 FU007 8064 
01IAC 0f322 EUE7B 8065 
0IIAD fffff JfJB7 8066 
011AE 3705F f0087 8067 
OllAf 0f322 EOE7C 80Eif:l 
011BO 3410F f00B2 806'3 
011Bl 373Fl F020A 8070 

8071 
011B2 2910J Fffff 8072 
UllB3 ffFFF 34lf6 8076 
011B4 3410F F00BB 8078 
011B5 3410F FOUB5 807'3 
011B6 34301 £1185 8080 

8081 
8082 

01187 373F0 F0245 8083 
01188 fffFF lf27~ 8084 
011B9 34310 AF7FF 8085 

; THE FOLLUHIN6 ROUTINE WILL REQUEST, GET AND CHECK A STARTING CYLINDER 
;NUMBER FROH THE OPERATOR. (f UPON ENTRY RO=U, THE DISPLAY HILL BE 
;CLEARED BEFORE PR1NTIN6 THE MESSAGE. lf R0=I 1 THE MESSAGE WILL 
;FULLOH ANY PRECEDING HESSA6E UN THE DISPLAY. 
i 
GTSTCYL: JSR SAVRET2 

; 

RESETRAM HAINlLD2 
ADD UB,B1 MSK1,R0 & NOP Utt7 
CALL R2, ISSCr1DAl 
JSR CHCfH 
RDHSKQ 87 
CALL R2, lSSCtlDA 
ALDRAH RU 1HAlNlLD2 
RDRAMB Rl,MAXCYLI 

STSTCYLl: SUBB AB 1fUUTL,R0,Rl 
CJf1P AGB,BADCYL 
ALDRAM RU,STCYL 
ALDRAH R0,CURCYL 
RTOR R0 1Rl & JMP RTRN2 

CHCNT: RDRAMB R0,MAXCYLD1 
JSR CHARCtH 
RTOR Rl,RU & RTS 

;SAVE RETURN LUC. 
;CLEAR START CYLlNDER DISPLAY 

; nsli: ui::rHER STARTING CYL. NO. 11 

;GET CHARS. EXPECTED 

;GET START CYL. fROH THE OPERATOR 
;DISPLAY U 
;MAX. USABLE CYLINDER 

;lS START CYLINDER) nAX? 
;If YES, BAD ENTRY 
;SAVE GOOD ENTRY AS START CYL ••• 
;AND AS CURRENT CYLINDER 
;RETURN 

;GET NAX. JLD DRIVE CYLlNDER 
;GET MAX. NO. OF CHARACTERS 
;CHAR. COUNT TU RU & RETURN 
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Atldr Line I LD SUB-f~:mrr 11\lt'.::!3 

8087 
8088 
8089 
80'3U 
8091 
80~2 

0JlBA Fffff lfl7f 8093 
011BB 37l0f f00B3 80~4 

011BC 05340 f0009 8095 
011BD Of322 EOE7B 80% 

8097 
011B£ fffff lflB7 8098 
011Bf 3705f f0087 809'3 
011C0 0f322 £0E7C 8100 
OllCl 3410f fODB3 8101 
011C2 373fl f0245 8123 

8124 
011C3 29101 fffff 8125 
011C4 FFFff 34lf6 8129 
011C5 3410f f00B9 8131 
011C6 FfFff Ell85 8132 

; THE FOLLOWING ROUTINE WILL REUUEST, GET AND CHECK AN ENDING CYLINDER 
;NUMBER FRU11 rnE OPERATOR. IF UPON ENrnY R0=~, CLEAR rHE DISPLAY Bff@E 
;PRINTING THE MESSAGE. If R0=1, ADD THE MESSAGE TU THE DISPLAY. 
; 
GTNDCYL: JSR SAVRET2 

RESEfRAH HAINllD3 

; 

ADD DB,B,MSK1,R0 ~ NOP Dtt9 
CALL l~2, ISSCf1DA1 

JSR CHCNT 
RDUSKQ 87 
CALL R2, J SSGrlDA 
ALDRAN R0,NAINILD3 
RDRAMB RI,MAXCYLDI 

GTNDCYLl: SUBB AB,fOUTL,R0,Rl 
CJ11P AGB, BADCYL 
ALDRAt-1 R0,NDCYL 
Jr1P RTRN2 

;SAVE RETURN LOG. 
;CLEAR END CYL. DISPLAY 

;f1S6: 0 ENJER ENDING CYL. NU. 0 

;GET CHARS. EXPECTED 

;GET END CYL. FROM OPERATOR 
;DISPLAY IT 
;MAX. DRIVE CYLJNDER 

;lS END CYLINDER> MAX? 
;IF If IS, GET NEU ENTRY 
;SAVE ENUlNG CYLlNDER 
;RETUl~N 
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Addr Line ILD SUB-~~muT J NES 

813·1 ; THE FOLLOWING ROUTINE WILL REQUEST, GET AND CHECK A STARTING COR DEFECTIVE> 
8135 ;HEAD NO. fROH THE OPERATOR. 
8136 ; 

011C7 fffff If17f 8137 GTSTHED: JSR SAVRET2 ;SAVE RETURN LOC. 
011C8 373Fl F00BD 8138 RDRAnB Rl,ILDNBR ; GET lLD l!Uf1BER 
011C9 2D04J f00U3 8139 SUBB DB,O,HSKl,Rl ~ NOP Htt3 ;CHECK fOR ILD 3 OR 4 
UllCA 433F0 341CD 8140 RESETR R0 & CJMP AGB 1St3 ; IF NOT 1 JUMP 
OllCB 3710f f0UB3 8141 RESETRAM MAINILD3 ;CLEAR ENU HEAD DISPLAY 
u11cc FfffF EllCE 8142 JnP STHEIH 
OJlCD 3710f fU~B2 8143 RESETRAM MAINILD2 ;CLEAR START HEAD DISPLAY 

8144 ; 
011CE 4505f f0010 8145 STHEDl: TSTRBIT RIS, 10 ; CHECK DEf. fl AG 
011Cf FFFFF 33102 8146 BOZ $+3 ; If NIH, JUf1P 
01100 U5340 f000f 81'17 ADD DB,B,MSK1 1RU & NOP Dttl5 ;MSG: "ENTER DEF. HEAD NU. " 
01101 ffFFF EllD3 !H48 JnP $+2 
011D2 0534U f000~ 8149 ADD DH,B,MSK1,R0 & NOP 0§11 ;MSG: "ENTER STARllNB HEAD NU. II 

01103 0F322 E0E7B 8150 CALL R2,ISSCl1DAl ; PRINT r1ESSAG£ 
8151 

011D4 fffff JflAl 8157 JSR t!UCNT ;SGET CHAR. COUNT 
01105 3705F F0~87 B159 RDI1SKQ 87 
011D6 0F322 E0E7C 8160 CALL R2, ISSCt-lDA ;GET STARTING HEAD 
011D7 373fl F0UBD 8161 RDRAMB Rl,lLDNBR ;GET lLD NUMBER 
011DB 2D04l f0003 8162 SUBB DB,O,nSKJ,Rl & NOP H~3 ;ILD 3 OR 4? 
01109 Fffff 341DC 8163 CJf1P AGB,H3 ; IF NOT, JUMP 
011DA 3410f f00B3 8164 ALDRAM R0,MAINJLD3 ;DISPLAY START HEAD AS END HEAD 
011DB FFFFF EllDD 8165 Jf1P $+2 
011DC 3410f f00B2 8166 ALDRAM R0,MAINILD2 ;DISPLAY STARTING HEAD NUHBER 
OllDD 373fl f020D 8177 RDRAUB Rl,f1AXHDl ;GET MAX. HEAU 

8178 ; 
01JDE 29101 fffff 8179 STHED2: SUBB AB,FOUTL,R0,Rl ;START HEAD } MAX. HEAD? 
UllUF FFFFF 341E4 8180 CJMP AGB,SHlEU4 ;If IT lS, GET ENTRY AGAIN 
011E0 3410f f00BB 8181 ALDRAM R0,SlHD ;SAVE STARTING HEAD 
011El 3410F F00B6 8182 ALDRAH R0,CURHD ;SH CUR. HEAD = START llEAU 
011£2 fffff £1185 8183 JMP RTRN2 ;RETURN 

8184 ; 
011£3 fffff lfl7f 8185 STHED3: JSR SAVRET2 
OllE4 0F322 Ellf9 8186 STHED4: CALL R2,BADNTRY ;MSG: •BAD ENTRY. 0 

UJ1E5 0f300 EllCE 8187 ADD DZC,B,ZERO,R~ & JMP STHEDJ ;TRY TU GET GOUD HEAD NU. 
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Addr Line l LD SUB-t~i'.OUT l l\IES 

8189 
8190 
8191 

; THE FOLLUHlNG ROUTINE Hlll REUUEST, GET AND CHECK AN ENDING 

011£6 fffff lfl7f 8192 
011E7 433FO FFFFF 8193 
011E8 371Uf f00B3 8194 
011E9 05340 f000D 8195 
OIIEA 0f322 E0E7B 8196 

Bl'H 
OIIEB FfffF lflAl 8203 
011EC 3705F F0087 8205 
011ED 0F322 E0E7C 8206 
011EE 34t0F F00B3 8207 
01IEF 373Fl f020D 8218 

8219 
0llf0 29101 ffFFf 8220 
0Ilfl FFFFF 34lf4 8221 
0llf2 3410f fOOBC 8222 
Ollf3 FFFFF Ell85 8223 

8224 
0llf4 OF322 Ellf9 8225 
011F5 OF300 El\E9 8226 

8227 
8228 

01Jf6 0F322 Ellf9 8229 
011F7 271FE FOlED 8230 
0Jlf8 Of300 Ell86 8231 

8232 
8233 
8234 

Ullf9 37350 FU013 8235 
0llFA FFFFF EUE7B 8236 

;HEAD NO. FRUM THE OPERATOR. 
; 
GTNDHEU: JSR SAVRET2 

RESErR RU 
RESETRAM MAINILD3 

NDHEDI: ADD DB,B,MSKI,RO & NOP D~l3 
CALL R2 1 1SSCMDAI 

; 

JSR HDCrn 
RDl1SKQ 87 
CALL R2 1 ISSCMUA 
ALDRAN R0 1MAlNILD3 
RDRArlB R 11 r1AXHD I 

NDHED2: SUBB AB 1fOUTL,R0,RJ 
CJMP AGB,NDHED3 
ALDRAr1 R0 1 NDHD 
Jf1P RTRN2 

; 
NDHED3: CALL R2 1 BADNTRY 

ADD DZC,B,ZERO,R0 & JnP NDHEDl 

BADCYL: CALL R2 1BADNTRY 

; 

DECRD RAHE,IREG & NOP RETURN2 
ADD DZC,B,ZERO,R0 & JMP RTRN2+l 

BADNTRY: RDMSKB R0,D#l9 
Jr1P ISSCf1DAl 

;SAVE RETUKN LUC. 

;CLEAR END HEAD DlSPLAY 
;MSG: 1 ENfER ENDING HEAD NO. " 
; PRINT MESSAGE 

;$GEl CHAR. COUNT 

;GET ENDING HEAD NO. 
;DISPLAY ENDING HEAD 
; GET tlAX. H£AD 

;END HEAD > MAX. HEAD? 
;IF IT IS, GET NEU ENTRY 
;SAVE ENDJNG HEAD AND ••• 
;RETURN 

;MSG: "DAD ENTRY. " 
;TRY TO GET GUUD END HEAD NO. 

;MSG: "BAD ENTRY. " 
;RETURN ru CALL(NG LOC. TU ••• 
;REQUEST NEW CYLINDER NU. 

;MSG: "BAD ENTRY" 
;PRINT !T & RETURN 
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Addr Line I LD SUB-F::UUT I NE:s 

8238 
8239 

011FB FFFFF 1F17F 8240 CONV100: JSR SAVRET2 ;SAVE RETURN LOC. 
;SET UP SENSE BYTES OllFC FFFFF 1F200 8241 JSR lLDSENS 

8242 
011FD 4505£ F0200 8243 

8244 
0Ilf£ E0403 13192 8244 + 
011FF 433F6 Ell85 8248 

TSTRBIT Rl4 1200 ;ALT. TRACK FLAG? 
CJS!LP ALUZ 1CHK2tlDA i If NOT, CHECK FUR SECOND DRIVE 
SETPGE CHK2NDA_StlR_HttB & CJSRP ALUZ,CHK2NDA 
RESETR R6 & JNP RTRN2 ;WORD = 0 & RETURN 

8275 ILUSENS: mu $ 

01200 0Fl0F F0302 8276 ADD DZC,FOUTL,ZERO,RAME & NOP SEEKUNL;Set the Seek Unly flag 
01201 373FB f00B5 8277 RDRAMB Rll,CURCYL ;GET THE CURRENT CYLINDER AND ••• 
01202 373fC F~0B6 8278 RDRANB Rl2,CURHD ;GET THE CURRENT HEAD 
01203 0F309 £01UA 8279 ADD DZC,B,ZERO,R9 & JMP SEEKSENS ;SAVE THEn FOR SENSE; RECUKD = I 

8280 ; 
01204 fffff £02CO 8281 MULTPLYB: JNP NULTPLY 

8282 
8283 
8284 ILDREL: JSR.P DOUBLE ;DOUBLE DRIVE NU. If NEEDED 

01205 E0403 lf 125 8284 t 

01206 373F0 f02f 4 8285 
8286 

01207 £0401 33609 8286 + 
01208 35350 F0001 8287 

8288 
01209 E040l 1F609 8288 t 

0120A 55350 F0001 8289 
0I20B FFffF E0E09 8290 

8291 
8292 
8293 
8294 
8295 
82% 
8297 
8298 
8299 
83~U 

0I20C fffff lf 181 8301 
01200 0F322 E0E7B 8302 
0120E 433f0 fFfff 8303 
UI20f 0f322 E0E/B 8304 
01210 0f322 El26E 8305 
01211 0F322 El25B 8306 
01212 Fffff 33988 8307 

SErPIJE DIJUBLE_sHR_H~B & JS~P DOUBLE 
RDRANB RU,TWUDRlV ;ANY TWU DKlVE UNITS? 
BUZ.P SELREL ;IF NUT, SELECT & RELEASE DRIVE 
SETPGE SELREL_SHR_HttB & BUZP SELREL 
SETRBIT RI3,l ;INCREMENT TO UPPER DRIVE 
JSR.P SELREL ;SELECT & RELEASE UPPER URIVE 
SETPGE SELREL_SHR_H~B ~ JSRP SELREL 
RSTRBIT Rl3, l ;DECREnENT TO Lm!ER D~~IVt. 

JHP SELREL ;SELECT & RELEASE LOUER DRIVE 

; There are two entries to this routine. They are: 
;1) CALL R2,ILDSTRTA vill print a selected message as specified in R0 ••• 
;2> CALL R2,ILDSTRT will print a selected message as specified in R~, 

; then print n, DR.=n°, where n =drive no., and then ••• 
;IT WILL THEN PROMPT THE OPERATOR WITH THE QUESTION " OK?" 
;IF THE ANSWER lS 'YES', THE ROUTINE WILL RETURN TO CALL tt, 
;If THE ANSWER IS 'NO', THE lLD WILL BE TERMINATED CILD2B), 
; 
ILDSTRT: JSR SAVRET3 

CALL R2, ISSCr1Df\l 
RE.S£TR R~ 
CALL R2, I SSCr1DA 1 
CALL R2,PRNTDRV 

ILUSTRTl: CALL R2,YESNO 
BNZ RTRN3 

;SAVE THE RETURN LOC. 
;PRINT THE MESSAGE 

; fiSli: R, l)R, =" 
;PRINT THE DKIVE NU. 
; {S "fH[S O.K? 
;If IT IS, RETURN 
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Addr Line ILD bUB·-·t~::uuT 11\lt::r:; 

01213 FfFFF Ell33 l33U8 J11P ILU28 ;ELSE, TERH!NATE THE lLU 
B::l09 i 

01214 fffff lf 181 831U ILDSTRTA: JSR SAVR£T3 ;SAVE lHE RfTUKN LUC. 
01215 0F322 EOt7B 8311 CALL R2 J [ sscrrnA l ;PR!NJ THE HESSAGE 
~1216 fffff El211 8312 JNP lLDS"!Rll 
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Addr Line :r LD SUB--·f.::UUT 1 Nt::s 

8314 
8315 
8316 
8317 
8318 
831'3 
8320 
8321 
8322 
8323 
8324 

01217 fffFF 1Fl7F 8325 
01218 C30~0 fFFff 8326 
01219 C3000 FfFfF 8327 
Ul21A 65050 F0080 8328 
01218 47360 33985 8329 

8330 
0121C 5535F FB400 8331 
01210 E30C0 1F2U5 8332 
0121£ 3710F fOlEF 8333 
0121F 37350 F001B 8334 
01220 0f322 E0£7B 8335 
Ol221 373FE F01F2 8336 
01222 0f322 £12BD 8337 
01223 37350 f001D 8338 
01224 0F322 E0E7B 8339 

8340 
01225 3705f f0085 8341 
0122& OF322 EOE7C 8342 
01227 FFFFF 33133 8343 
01228 3710f F0018 8344 
01229 ffffF 1F233 8345 
0122A Fffff E1185 8346 

8347 
8348 
8349 
8350 
8351 
8352 

01228 373f0 F00B8 8352 + 
0122C 3410f F00B5 8352 + 
01220 373f I F00BB 8353 
0122£ 34llf AF0B6 8354 

; THE FOLLOWING ROUTINE WILL CHECK TO SEE IF THE OPERATOR WANTS TU HALT 
;AN ILD. If NOT, THE ROUTINE UILL RETURN. 
i ONCE HALTED, THE ILD NAY BE TERMINATED OR CONTINUED DEPENDING ON THE ANSWER 
;TO THE PRINTED QUESTION °RESTART? 0 

THE ILD IS HALTED BY: ILD-0 OR LOAD-PB-Ba. 
; UPON EXIT: R0=0 lF ILD WAS NOT HALTED. R~=l IF ILD UAS HALTED AND 
;RESTARTED. 

; 
ILDHALT: JSR SAVRET2 

RD SCP,PRGCPB,RO 
RD SCP,PRGCPB,R0 
TSTRHSK trn, 80 
AND DZ,B,SMCST,R0 L BNZ RTRN2 

RSTRBlT Rl5,84U~ 
CTL SCP,MPPGCLR & JSR fLDREL 
RESETRAM r1SGFL6 
RDI1SKB R0,UU27 
CALL R2, ISSCrlDAl 
RDRAnB Rl4,Rl4SAVL 
CALL R2,CYLHED1 
RUf1SKB R0 1 D~2'3 

CALL R2, ISSCtlDAl 

RDMSKQ 85 
CALL R2,ISSCl1DA 
BOZ ILD2B 
RESETRAM SEN415 
JSR ILDDSP 
JrlP RTRN2 

;SAVE RETURN LOC. 
;READ PUSH-BUTTON REG. 

;CHECK FOR PB = 80 
;lF NUT, CONTINUE 

;RESET LAST REC.ISM RETRY FLAGS 
;RELEASE & DE-SELECT DR1VE 
;RESET MESSAGE SENT & LOOP fLASS 

;MSG: "ILD HALTEU@ CYL. " 
; RESTO~E R 1 •l 
;DISPLAY CUR. CYL. & HEAD 

; MSG: 11 RESTART? 11 

;WAIT FUR 'YES' UR 'NO' 
;If 'NO', TERMINATE THE JLD 
;RESET RETRY COUNT 
;DISPLAY ILD & DRIVE NUMBERS 
;RESTART THE TEST 

; THIS ROUTINE WILL SET THE CURRENT CYLINDER & HEAD NUMBERS TU THE 
;VALUE Of THE STARTING CYLINDER & HEAD fiUHBERS. 
; 
STRTOVR: MOVSMB STCYL,CURCYL 

RDRAHB RO,STCYL 
ALDRAM R0,CURCYL 

STRTOYRl: RDRAMB R1 1STHD 
ALDR£G Rl,RAME & RTS CURHD 

;Set Cur. cyl.= Start cyl. 

;GET STARTING HEAD 
;CUR. HEAD = START Hf.AD & RETURN 
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Mdr Line I LD SUB--f~:OUT I l\IES 

8356 
8357 
8358 
8359 

0122f 373FC f00B6 836U 
01230 341CF FU027 8361 
01231 Uf3U9 fffff 8::162 
01232 3419F Af028 8363 

8364 
0J233 373f0 f00BD 8365 
01234 01700 4FU02 8366 

8367 
01235 01700 88/FF 8367 t 

01236 370ff f00B4 8368 
01237 4605F F003F 8369 
01238 3010f Af0Bl 8370 

8371 
8372 
8373 
8374 
8375 
8376 
8377 
8378 

01239 fffff lfl7f 8379 
0123A 373FD F00B4 8380 
UJ23B 5535D f0B00 8381 
0123C 373F3 FOUBA 8382 
0J23D 45053 f0004 8388 
0123£ fFfff 33248 838'3 

8390 
0123f Cl041 fFFFF 83'32 
01240 Cl041 fffff 8398 
01241 45051 F002D 83'3'3 
01242 66U5f fU021 8400 
01243 FffFF 33A48 !HOl 

8402 
8403 

01244 E0403 lf 125 13403 t 

01245 4505E f0800 8404 
UI24& Fffff 33185 8405 
01247 0B3fD £1185 8406 

8407 
01248 35353 f0004 8408 
01249 3413F FOOBA 8409 
0124A 373f 1 f00BD 8410 

i THIS SUBROUTINE WILL GET THE CURRENT HEAD INTO Rl2 AND SAVE IT AS THE 
;NEXT HEAD. THE CURRENT RECORD (R9) AND THE NEXT RECORD UllL BE SET TU 1. 

i 
RECURDI: RDRAMB Rl2 1CURHD ;GET THE CURRENT HEAD NU. 

;SAVE IT AS THE NEXT HEAD 
;RECORD Nll.= I 

; 

ALDRAM Rl2,NEXTHD 
ADD DZC 1H,Z£RU,R9 
ALDREG R9,RAME & RTS NEXTREC ;SAVE NEXT RECORD & RETURH 

ILDDSP: RDRAMB R~ 1 lLDNBR ;GET THE ILD NUMBER 
ADD AB 1LSBZ,R0,R0 & PSHLD 2 
LSHFT2 RU,R~ ;MOVE IT INTO POSITION 
ADD AB 1LSBZ,R0 1R0 & CLPCNT EVCNT1 
RDRAMQ ILDDRV ;GET THE DRIVE NUMBER 
TSTQBIT 3f ;DELETE VALID BIT 
OR AU,fOUTL 1RU,RAME & RTS MAINILDl ;DISPLAY ILD & DR. NUS.; RETUKN 

i THE FOLLOWING ROUTINE WILL CHECK fOR AN ILD RUNNING AND THE DRIVE 
;SELECTED AND READY. If ALL Of THESE COND{f!ONS ARE NOT HET, THE PROGRAM 
;WILL ATTEMPT TU RE-SELECT THE ILD DRJVE. 
;UPON EXIT: R3 = ILO FLAGS 

Rl3 = PHYSICAL DRIVE NU. 
; 
ILDRUN: JSR SAVRET2 

RDRAHB Rl3 1 ILDDRV 
RSTRBIT R13,VALID 
RDRAHB R3 1 [LDfLG 
TSTRB IT R3, 4 
BOZ 1LDRUN2 

;SAVE RETURN LUC. 
;GET ILD DRIVE NUNBER 
;DELETE THE VALID BlT 
;GET ILD FLAGS 
;CHECK fOR lLD RUNNING 
;lf NUT, DRIVE MUST BE RE-SELECTED 

RD HSSM,RDDRSJl,Rl ;S 
RD HSSA,RDDRST1 1Rl ;READ DRIVE STATUS 
JSTRB1T Rl,SELECJtREADYtFAULTtSEEKERR iSELECTEU, READY & ERRORS 
TSTUMSK SELECT+READY ;SELECTED & READY ONLY? 
BNZ lLDRUN2 ; ff NOl" 1 JUMP 

JSR.P DOUBLE ;DOUBLE DRIVE NO. lf Nt£Di:D 
SETPGE DUUBLE_SHR_HIB & JSRP DOUBLE 
TSTRBIT RI4 1800 ;SECOND DRIVE FLAG? 
BUZ RTRN2 i [f rmr 1 RETURN 
INCRB Rl3 & JMP RTRN2 ;INCR. DRIVE NO. & RETURN 

; 
1LDRUN2: SETRBIT R3 14 

ALDRAM R3,lLDFLG 
RDRAMB Rl,ILDNBR 

;SET ILD RUNNING FLAG 
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Addr Line I LD f3UB-··F:'.CIU·r J l\lt::f.3 

8417 
8418 

01243 E0401 lf 169 84\8 • 
0124C 373FB f00B5 8419 
01240 373FC FUOB6 8420 
0124E 373f3 F00BA 8421 
Ul24F 0F309 Ell85 8422 

8423 

JSt~. P SEL0U 
SET PGE SELUO_SHR_HttB & JSl~P SEL0U 
RDRANB Rll,CURCYL 
RDRAnB Rl2,CURHD 
RDRAMB R3,ILDFLG 
ADD DZC,B,ZERO,R9 & J~P RTRN2 

;SELECT llh DRIVE 

;GET CURRENT CYLINDER 
;GET CURRENT HEAD 
;lLD FLAGS INTO R3 
;RECORD NU.= l & RETURN 

8424 ; THIS ROUTINE WILL WRITE ONE TRACK TU THE ILD DRIVE. 
8425 ;THE ROUTINE IS ENTERED WITH: CALL R2,ILDWRT1 
8426 ;THE REQUIREMENTS fOR THIS ROUTINE ARE: 
8427 ; 1.) THE ILD DRIVE HUST BE SELECTED. 
8428 ; 2.) THE MDB MUST CONTAIN THE DATA TO BE WRITTEN. 
8429 ; 3.J CURCYL & CURHD NUST CONTAIN THE CYLINDER AND HEAD TO BE WRITTEN. 
8430 ; 

01250 377F7 F02D9 8431 lLDHRTl: UR DZ,LSBZ,RAHE,R7 & NUP WRDSTRK 
01251 337F7 FFFFF 8432 OR ZB,LSBZ,,R7 ;WORDS TO BE WRITTEN TO R7 
01252 FFFFF lf 183 8433 lLDWRT2: JSR SAVCONT ;SAVE THE RETURN LUC. 
01253 433Ff IF200 8434 

8435 
01254 £0400 1FJ2A 8435 + 
01255 5535E FfBDf 8436 
01256 3535£ f 0400 8437 
~1257 35355 FU8~0 8438 
01258 433f6 FFFff 8439 

844U 
01259 £0400 If 4B7 8440 + 
Ul25A 433f4 E05AF 8441 

8442 
8443 
8444 
8445 
8446 
8447 
8448 

0125B Fffff 1Fl7f 8449 
"125C 37350 F002f 8450 
01250 0F322 £0E7B 8451 
0125E 3705F f0085 8452 
OJ25f 0f322 E0E7C 8453 

8454 
01260 FFfff Ell85 8455 

8456 
01261 Fffff IFI7F 8457 
Ul262 fffff EI25E 8458 

RESETR Rl5 & JSR lLDSENS ;SET UP SENSE BYTES FUR SEEK 
JSR.P SEEKU2 ;PUSITIUN THE DRlVE 
SETPGE SEEKU2_SHR_HUB & JSRP SEEK~2 
RSTRBIT RI4,H~fBDF ;RESET SUHE fLAGS 
SETRBIT Rl4 1 40~ ;SET LI-COMPLETE FLAG 
SETRBIT R5,80U ;SET HRITE-OP. FLAG 
RESETR R6 ;FIRST WURD lS 0 
JSR.P RDWRTCLR ;CLEAR THE DISK BOARDS AND ••• 
SETPGE RDl·IRTCLR_SHR_HttB & JSP!P RD~llHCLR 

RESETR R4 & JHP URf035 ;WRIT~ ONE TRACK 

; THE fOLLOHING ROUTINE WILL SOLICIT A "YES 0 OR "NO" RESPONSE FROM THE 
;OPERATOR. UPON EXlT: RO = 0 FUR "N0°, R0 = I FUR "YES". 
;The routine YESNU asks the question, "OK?". 
;The routine YESNOA just vaits for a YES or NU response. 
; 
YESNO: JSF~ SAVRET2 ;SAVE RETURN LOC. 

RDMSKB R0, DIM7 
CALL R2,ISSCMDA1 i t!SG: " OK? 11 

YESNOl: RDMSKG 85 ;CUNMAND FUR 'YES' UR 'NU' 
CALL R2,ISSCMDA ;WAlT fOR OPERATOR RESPONSE 

JtlP RTRN2 ;RETURN 
i 
YESNOA: JSR SAVRET2 ;SAVE RETURN LUC. 

Jr1P YESNOl 
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Addr Line J LD SLJB-RCJU"f I NEE> 

846U 
8461 
8462 
8463 

01263 fffff lf181 8464 
01264 fFFFf lF280 8465 
01265 37350 f~017 8466 

8467 
01266 3705f f010A 8468 
Ul267 OF322 EUE7C 8469 
01268 373f0 f00B5 8470 
01269 0f322 E1270 8471 
~126A fffff £1188 8472 

8473 
8474 

0126B 3710f f006f 8475 
Ul26C 3710F F0070 8476 
01260 3710f Af071 8477 

8478 
8479 
8480 
8481 

0126E 373f0 F00B4 8482 
0126F 55350 F0880 8483 

8484 
8485 
8486 
8487 
8488 

01270 fffff lf279 8489 
01271 3705f F0~09 8490 
01272 fffff E0E7C 8491 

84'32 
01273 C3060 fffff 8493 
01274 3410F F026A 8494 
01275 C3a50 fffff 8495 
01276 3410F F026B 8496 
01277 C3040 fffff 8497 
01278 3410F Af26C 8498 

; THE FOLLOUING ROUTINE WILL DISPLAY IN THE LIGHTS AND SAVE THE CURRENT 
;HEAD AND CYLINDER NUMBERS THAT ARE IN Rl2 & Rll RESPECTIVELY. THE CURRENT 
;CYLINDER NO. HILL BE PRINTED. 
; 
DSPLY: JSR SAVRET3 

JSR ILDCYlill 
RUMSKB Rl1, D#23 

RDMSKQ lUA 
CALL R2, ISSCf1DA 
RDRAMB R0,CURCYL 
CALL R2,PRHIBR 
JMP RTRrn 

RSTlBJT: RESETRAM BITJLD 
RESETRAM BITILDtl 
MOVE ZERO,RAME & RTS BITJLD+Htt2 

;SAVE RETURN LOC. 
;DISPLAY & SAVE CUR. HEAD L CYL. 
;CURSUK PUSlllUN 

;POSlllUN CURSOR & WAIT COMMAND 
;POSITION THE DISPLAY CURSOR 
;GET lHE CURRENT CYLlNUER ••• 
;Arm PRINr Ir 
;t<flURN 

; RESET TUE ••• 
;BH fUR rHE. •• 
;lLD DRIVE 

; THIS ROUTINE WILL PRINT lHE CURRENT JLD DRIVE NUMBER. 
;IT IS ENTERED WITH: CALL R2,PRNTDRV 
; 
PRNTDRV: RDRAMB R0,ILDDRV 

RSTRBIT R0,VALID+Htt80 

; THIS ROUTINE PRINTS A DECIMAL NUMBER. 
;UPON ENTRY: RO = NUMBER TO BE PRINTED 

R2 = RETURN LOCATION 
; 
PRTNBR: JSR CHARCNT 

RDr1SKQ '3 
JNP ISSCrlDA 

; 
fRMTDAT: RD SCP,DATSW3,R0 

ALDRAM RU,fORDAT3 
RD SCP,DATSW2,R~ 
ALDRAM R0,FORDAT2 
RD SCP,DATSWl,RU 
ALDREG RU,RAnE L RTS FURDATl 

;GET THE ILD DRIVE NUMBER 
;DELETE VALID BIT & S.S.S. BIT 

;COMPUTE CHAR. COUNT 

;PRINT A DECJMAL NUMBER 

;GEl DATA BITS 24-35 AND ••. 
;SAVE ntEf1 
;GET DATA BlTS 12-23 AND ••• 
;SAVE THEn 
;GET DATA BITS 0-11 AND ••• 
;SAVE THEn; RETURN 
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AcJcJr Line l LD SUB-·t-::'.(JUT I NEf.) 

8500 
01279 2Dl50 f0UUA 8501 
Ol27A UF3~1 A47FF 8502 
0127B 2UI5U F0064 8503 
0127C 0B3Fl A47FF 8504 
Ul27D 2Dl50 F03£B 8505 
0127E OB3f l A47ff 8506 
0127f 0B3f l AF7ff 8507 

8508 
8509 
8510 
8511 
8512 
8513 

01280 370FF f00B6 8514 
01281 321FF f00B3 8515 
01282 373Fl F00B5 8516 
01283 3411F F00B2 8517 

8518 
01284 C3000 fffff 8519 
01285 65050 F0080 852~ 

01286 ffff f A37ff 8521 
8522 

01287 341CF f00Bb 8523 
01288 341Bf AF0B5 852~ 

; 
CHARCNT: SUBB DB,FOUTL,MSK2,RU & NOP DttlU ;lS THE NUMBER) 10? 

ADD DZC,B,ZERO,Rl & CRTS AGB ;IF nuT, COUNT= 1 
SUBB DB,FUUTL,MSK2,R0 & NOP Dtt100 ;IS THE NUMBER) 100? 
INCRB Rl & CRTS AGB ;IF NUT, COUNT= 2 
SUBB DB,FOUTL,MSK2,R0 L NOP Dll000 ;IS THE NUMBER > 1000? 
lNCRB Rl & CRTS AGB ;IF NOT, COUNT= 3 
INCRB Rl & RlS ;ELSE COUNT = 4 

; THIS ROUTINE WILL DISPLAY THE CURRENT CYLINDER AND HEAD IN THE 
;LIGHTS <DISPLAY 438), IT THEN SETS THE CURRENT CYLINDER AND HEAD 
;TO THE NEXT CYLINDER CRll) AND HEAD CR12). 
; 
ILDCYHD: RDRAMQ CURHD 

QLDRAll l-1AHHLD3 
RDRAMB Rl,CURCYL 
ALDRAM Rl,HAINILD2 

; 

RD SCP,PR6CPB,RU 
TSTRr1SK R0, 80 
CRTS ALUZ 

ILDCYHDl: ALDRAM Rl2,CURHD 
ALDREG RII,RAME & RTS CURCYL 

;GET CURRENT HEAD AND ••• 
;DISPLAY IT 
;GET CURRENT CYLINDER AND ••• 
;DISPLAY IT 

;READ PUSH-BUTTON REG. 
;CHECK FOR IlD HALI 
;lf IT IS, RETURN 

;SAVE CUR. HEAD AS NEXT HEAD 
;SAVE CUR. CYLlHDER & RETU~N 
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Addr Line J LD SUB-+::OUT INES 

8531 
8532 
8533 
8534 

THE FOLLOWING ROUTINE WILL PRINT THE CURRENT CYLINDER & HEAD NUMBERS. 

01289 fffff Jf2A3 8535 
0128A 37350 FO~lC 8536 
0128B 0f322 EOE7B 8537 
Ul28C FFFFf E128E 8538 

8539 
012BD fffff lf2A3 854~ 

Ul28E 373f0 fUOBS 8541 
012Bf 0F322 £1270 8542 

8543 
01290 373f l f00BD 8544 
01291 20141 fU005 8545 
01292 fffff 3429C 8546 

85•17 
01293 4505f FB000 8548 
Ul291 603ff 3329A 8549 
01295 37350 f0052 8550 
01296 0f322 EOE7B 8551 
01297 373F0 f00B3 8552 
01298 0F322 El270 8553 
~1299 fffff E12A0 8554 

8555 
0129A 20141 f000B 8556 
01298 fffff 342AO 8557 

8558 
0129C 37350 F0019 8559 
01290 0f322 E0E7B 8560 
0129E 373f0 F00B6 8561 
0129F 0F322 £1270 8562 
012AO 371FE F023C 8563 
012Al 371F9 f023B 8564 
012A2 FFFff 6f7ff 8565 

8566 
012A3 3412F f023C 8567 
012A4 3492f AF23B 8568 

; 
CYLHED: JSR SAVRET4 

RDMSKB RO,D328 
CALL R2 1 ISSCflDA1 
Jr1P $+2 

; 
CYLHEDl: JSR SAVRET4 

RDRAHB R0 1CURCYL 
CALL R2 1PRTNBR 

i 

RDRAMB Rl,ILDNBR 
SUBB DB,fOUfL 1f1SKl,Rl & NOP H~5 
CJMP AGB 1CYLHEU3 

TSTRBIT Rl5 18000 
XOR AQ 1B1Rl5 1Rl5 & BUZ CYLHED2 
RDtlSKB RU, Dtt82 
CALL R2,ISSCMUAl 
RDRAHB RU 1MAINILD3 
CALL R2 1 PR TN BR 
JMP RTRN4 

CYLHED2: SUBB DB 1fOUTL 1MSK1 1Rl & NUP H#B 
CJMP AGB,RrRN4 

; 
CYLHED3: RDMSKB RO,D~25 

CALL R2 1 ISSCMDA1 
RDRAMB R0,CURHD 
CALL R2,PRTNBR 

RTRN4: MOYE RAME,IREG & NOP RETURN4 
MOVE RAME,IREGH & NOP RETURN4A 
JIR 

j 

SAVRET4: ALDRAM R2 1RETURN4 
ALDREGU R2 1RANE & RlS RETURN4A 

;SAVE RETURN LUC. 

j tlSG: II CYL. II 

;SAVE RETURN LUC. 
;GET CURRENT CYLINDER 
;PRINT CYLINDER NO. 

;GET CUR. lLD NO. 
; [f lliE ILD NO. IS ... 
;LESS THAN 51 PRINT HEAD NU. 

;SEEK ERROR fLAG? 
;If YES, RESET If; IF NU, JUMP 

;MSl.i: 11

1 BAD= 1 

;SET BAD CYL. AND ••• 
;PRlfH IT 
;RETURN 

;IF THE ILD NO. JS ••• 
;LESS THAN 'B', RETURN 

;tiSG: " 1 HEAD 11 

;GET CUR. HEAD 
;PRINT HEAD NU. 
;GET RETURN LUC. LSB'S 
;AND tlSB 
;RETURN 
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Addr Line I LD SUB-~F::OUT l NEf.'.> 

857U 
8571 
8572 
8573 
8574 
8575 

012A5 fffff lf 181 8576 
012A6 37350 f0027 8577 
012A7 0f322 E0E7B 8578 

8579 
012A8 370ff f01Ef 8580 
012A9 5605f f0004 8581 
012AA 3605F f0002 8582 
012AB 321FF f01EF 8583 

8584 
012AC 37350 f03E8 8585 
Ul2AD 37352 Fl2AF 8586 
012AE fffff El0B6 8587 

8588 
8589 
8590 

0J2Af £0402 Jf002 8590 + 
Ol2B0 373f0 FUlFC 85'31 
01281 ffff f 33288 8592 
01282 1410f fOIFC 85'33 
01283 OF322 £1217 8594 

8595 
012B4 E0402 3300f 8595 + 

85% 
8597 

Ul2B5 373F0 F0lEf 8597 + 
012B6 5535U f~006 8597 + 
012B7 341Uf f01Ef 85'37 t 

8598 
8599 

01288 E0401 lf60f 85'3'3 t 
01289 5535f f0100 8600 
012BA 0F322 El239 8601 
01288 4505f f0100 8602 
012BC Fffff 332Cl 8603 

8604 
8605 

012BD 373f0 FOlEF 8605 t 
012BE 45150 f0002 8605 + 
012BF FFFFf 332A6 8606 
012C0 Fffff E12AC 8607 

8608 
012Cl 3705f f000f 8609 
012C2 OF322 E0E7C 8610 

; lHE FOLLOWING ROUllNE HANDLES lHE ILD DRIVE BElNB W~llE PK01EC1EU WH~N 
;TRYING TU UO A URlTING TYPE fEST. THE ROUTINE WILL NUT RETURN UNl(L "WRlTE 
;PROTECT" IS TURNED OFF UR lHE ILD IS HALTED (LOAD-PB-8-0 OR ILD-0). 
; 
HRTPROT: JSR SAVRET3 

RUl1SKB RO, Ul3'3 
CALL R2 1 JSSCMDA1 

;SAVE RETURN LUC. 
;MSG: 'URlVE IN WRITE PRUTECT 1 

; 

RDRA!1Q t!SGf LG 
RSTQBIT r1SG2 
SETQB IT 11561 
QLDRAH f1SGFLG 

;GET MSG. SENT FLAGS 
;CLEAR NSG. SENT 2 AND ••• 
;SET MSG. SENl 1 fLAG 

WRTPROTl: RDMSKB R0,Dttl000 
RDUSKB R2 1$t2 
JMP ILD10A+l 

;SET PASS COUNTER fUR 1000 PASSES 
;RETURN LOC. FROtt THE WAlT LOOP 
;GO THROUGH THE WAIT LOUP 

; 

RETURN FROM WAIT LOOP 
JSR.P WAITI02 ;RESTORE REGISTERS 
SETPGE ~IAIT102_SHRJHtB & JSRP WAIT102 
RDRANB R0,PASCNT ;GET THE PASS COUNTER 
BUZ WRTPROT2 ;lf U, CHECK AGAIN fOR WRITE PRUT. 
SBA AZ,FOUTL,R0 1RAME & NOP PASCNT ;UECR. PASS COUNTER 
CALL R2 1 1LDHALT ;CHECK fOR OPERATOR STOPPING lLD 
BOZ.P UAITlUU ; [f NIH, ONCE MORE THRU HAIT LOIJP 
SETPGE ~IA Ill 00 JiHR_tiUB & BUZP HA lT1 U~ 

RSTnBIT MS62+MSGI,MSGfLG 
RDRAnB R0,nSGFLG 
RSTRBIT R0,MSG2tMSGl 
ALDRAn R0,HSGFLG 

;Reset Msg. Sent flags 

WRTPROT2: JSR.P RELDRIV ;~ELEASE & Df-SELEtT DRlVE 

; 

SETPGE RELDRIV_SHRJiUB & JSRP ~ELDRIV 
RSTRBIT RIS,100 ;RESET READ ONLY FLAG 
CALL R2,ILDRUN ;RE-SELECT THE URIVE 
TSTRBIT RI5 1 J0U ;CHECK FOR 'WRITE PROTECT' 
BOZ URTPROT3 ;lf NOT, JUMP 

TSTHBIT MSGI,MSGFLG 
RDRAHB RO,HSGFLG 
TSTB IT R0, MSG 1 
DOZ HRTPROT+l 
JMP URTPROTl 

;Check Msg. Sent 1 

;IF NOT, REPRINT URlTE PRUT. nSG. 
;CONTINUE WAITING 

WRTPROT3: RDMSKQ Httf 
CALL R2,ISSCMDA ;CLEAR MESSAGE DISPLAY 
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Addr 

8611 
012C3 373FO F01Ef 8611 + 
012C4 55350 F0006 8611 + 
OI2C5 3410F F01EF 8611 + 
012C6 OF322 E1239 8612 
012C7 37350 Fl0D2 8613 

8614 
012CB E0400 lf 4C6 8614 + 
012C9 FFFFF Ell88 8615 

8616 
8617 
8618 
8619 
8620 
8621 
8622 
8623 
8624 
8625 

012CA Fffff JflBl 8626 
012CB FFfff lf 18B 8632 
012CC fffFF 332Dl 8633 
012CD 370Ff F03E5 8634 
012CE FFfff 33201 8635 

8636 
012Cf £0401 lfl£5 8636 + 
01200 34380 Ell88 8637 

8638 
012Dl 37352 Fl2E9 8639 
91202 FFFFF lf 183 8640 
01203 0F322 E1239 8641 
~1204 553SE F0200 8642 
01205 FFfff lfl8B 8643 
01206 34380 33209 8644 

8645 
01207 E0401 1F60F 8645 t 
01208 fFfff Ell88 8646 

8647 
86,lB 
864'3 

01209 370FF F00BO 8650 
0120A 6605F FUOUl 8651 
Ul2DB C3Ull 33188 8652 

8653 
012DC 45051 f00B0 8654 
012UD 603Il 332£2 8655 
012DE 45741 F0007 8656 
012DF FFFff 332E2 8657 
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RSTMBIT MSG2tNSGI,MSGFLG ;Reset Msg. Sent flags 
RDRAHB R0 1 MSGFLG 
RSTRBIT R0 1HSG2tHSGl 
ALDRAn R~ 1 MSGFLG 
CALL R2 1 ILDRUN ;RE-SELECT DRlVE If NECESSARY 
RDMSKB R0,ILD20 ;SAVE SM-ERROR RETURN LUC ••• 
JSR.P SAVSMRTN ;BEFORE CONTINUING lLD 
S£TPGE SAVSrtRTN_SHR_HttB & JSRP SAVStlRTN 
JMP RTRN3 ;RETURN TU ILD 

; THIS ROUTINE WlLL CHECK If THERE IS A FLAG BYTE FOR THIS DRIVE. lf THERE 
;IS, CONSTANTS ANO LIMlTS UILL BE SET UP CUSING SELi~). IF NOT, WE WlLL 
;SELECT THE DRIVE IN ORDER TO READ THE FLAG BYTE. If THE FLAG BYTE CANNOT 
; BE l~EAD (EXCEPT FOR ILU-1), HlE f1ESSAGE 11 Ult - NEEDS fORnATTUIG. [LI) 
;TERMINATED" WILL BE PRINTED AND THE ILD WILL BE TERMINATED. 
; lF A HEAD~R CANNOT BE READ AND YUU WANT TO RUN AN ILU CEXCEPT FORMAT>, 
;LOAD 'BN' INTO THE TUGGLE REGISTER BEFORE STARTING THE ILD. N = A NUMBER 
;BETWEEN l & 7 WHICH REPRESENTS THE URIVE TYPE BElNG TESTED. 
; 
CKFLAG: JSR SAVRET3 ;SAVE RETUKN LUC. 

JSR GtTFLAGS ;GET FLAG BYTE 
BUZ CKFLAGl i If NONE, Jllf'lf' 
RURANU LASTfLG ;GET LAST URIVE FLAG 
BUZ CKfLAGl i If NONE, JUNP 

CKFLAGA: JSR.P SELl0A ;ELSE, SET UP CONSTANTS & LIMITS 
SETPGE SEL10A_SHR_H~B & JSRP SEL10A 
RTOR R8,R0 ' Jf1P RTRN3 ;RETURN WITH fLAGS IN R0 

; 
CKFLAGl: RDMSKB R2,CKFLAG5 ;LOOP-ON-ERROR LUCATJON 

JSR SAVCUNT ;SAVE IT lN CASE OF ERROR 
CKFLAG2: CALL R2,ILDRUN ;SELECT THE ILO DRIVE 

RSTRBlT Rl4 1200 ;RESET ALT. TRACK FLAG 
JSR GETFLAG$ ;GET SAVED FLAGS 
RTUR R8,RO & BOZ CKFLAG3 ; IF NO FLAGS, JUMP 
JSR.P RELDRIV ;RELEASE & DE-SELECT THE DRIVE 
SETPGE RELDRIV_SHR_HIB & JSRP RELDRIV 
JMP RTRN3 ;RETURN WITH FLAGS IN R0 

UNABLE 10 DETERMINE DRIVE TYPE 
; 
CKFLAG3: RDRAMU ILDNBR 

rnrnm>K 1 
;SET THE lLD NUMHER 
;IS IT lLD-1 CF0Rf1ATJ 

RD SCP,PRGTGL 1Rl & BUZ RTRN3 

HHRBIT Rl 180 
XOR AO,B,Rl,Rl & BUZ CKFLAG4 
AND DD,LSBZ,MSKl,Rl & NUP H~7 
BUZ CKFLAG4 

;IF YES, RETURN; READ TUGGLE REG. 

;fURCE THE HEADER? 
; rr uor, JIJnP 
;ANY DRIVE TYP£? 
; If NIH, JUI1P 
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Addr 

012£0 35351 f0010 8659 
012£1 34110 E12Cf 8660 

8664 
012£2 37350 F0058 8665 
012£3 Of322 E0E7B 8666 
012E4 0f322 £126£ 8667 
012£5 37350 f0059 8668 
012fb 0f322 E0E7B 8669 
Ul2E7 37350 FUU24 8670 
012E8 fffff £1134 8671 

8672 
8673 

Ul2E9 E0401 1F60F 8673 t 
012EA FFFfF El2D3 8674 

8615 
8676 
8677 
8678 
8679 
8680 
8681 
8682 
8683 

012EB 370Ff f00BS 8684 
Ul2EC 373f l f00B6 8685 
012ED 2EJF0 F00B9 8686 
Ul2EE fffff 342f5 8687 
012EF 2£lf0 F0089 8688 
012FO fFffF 3S2F3 8689 

8690 
012Fl 2Dlf l F00BC 8691 
012F2 FFFFF 342F5 8692 

8693 
012f3 5535F f 1800 8701 
012F4 Ufl00 AF7FF 87U3 

8704 
012F5 373f B f0026 8705 
0I2f6 373FC f0027 8706 
012F7 373F9 F0028 8707 
012F8 43lf0 AF/Ff 8708 
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SETRBIT RI, 10 
ALDREG Rl,RAMI & JMP CKFLAGA 

; 
CKFLAG4: RDnSKB R0,Dtt88 

CALL R2,ISSCf1DAl 
CALL R2,PRNTDRV 
imnSKB RIJ, 0~8'3 
CALL R2, lSSCr·lUAl 
RDnSKB RO,OG36 
JtIP ILD28tl 

; 

Page 1&5 

;SPREP. LENGTH = 116 UUROS 
; $SAVE ll & JUMP 

;SEND MESSAGE: ••• 
; "OR. H 

;PRINT DRIVE NUMBER 

;MS&: " NEEDS fURMATTlNG. " 

;TERMINATE THE ILD 

CKFLAG5: JSR.P RELDRIV ;RELEASE & DE-SELECT THE DRlV~ 
SETPGE R£LDRIV_5HRjtttB & JSl~P RELDRIV 
JtlP CKFLAG2 ; TRY AGAIN 

; THIS ROUTINE WILL CHECK FOR nAX. CYLINDER AND HEAD. IF NOT MAX., THE 
;ROUTINE HILL RETURN WITH ALU=0. If MAX. CYL. & HEAD, ALU=l ON RETURN. 
; 
;If NOT MAX., UPON EXIT: 
;R9 = NEXT RECORD 
;Rll = NEXT CYLINDER 
;Rl2 = NEXT HEAD 
; 
LIMIT: 

; 
LIMITA: 

; 
LlMl TB: 

RDRAMQ CURCYL ;GET CURRENT CYLINDER 
RORANB Rl,CURHD ;GET CURRENT HEAD 
SUBB DU,FOUTL,RAME,ZERO & NOP NDCYL ;If CUR. CYL. IS LESS ••• 
CJHP AGB,LIMITB ;THAN ENDING CYL., CONTINUE 
SUBB DU,FOUTL,RAME,ZERO & NOP NDCYL ;lf CUR. CYL. IS GREATER THAN ••• 
CJHP ALB 1 LlNITA ;ENO CYL. 1 ttAX. LIMIT HAS PASSED 

SUBB DB,fOUTL,RAnE,Rl & NOP NDHD 
CJr1P AGB, LirHTB 

RSTRBIT Rl5 1 1BBU 
ADD DZC,FUUTL,ZERU,ZERO & RTS 

RDRAMB RI1 1NEXTCYL 
RDRAHB Rl2,NEXTHD 
RDRAnB R9,NEXTREC 
AND ZB,FOUTL,,ZERU & RTS 

;lf CUR. HEAD NO. IS LESS THAN ••• 
;ENOlNG HEAD. NU., CONTINUE 

;RESET ADV CYL./HD. fLA6S 
;RETURN WITH ALU = 1 

;GET NEXT CYLINDER 
;GET NEXT HEAU 
;GET NEXT RECORD 
;RETURN WITH ALU = ~ 
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Addr 

8710 
8711 
8712 
8713 
8714 
8715 

012f9 3492f f02fE 8716 
012FA 3412f AF2FF 8717 

8718 
012fB 370ff f00BA 8719 
012FC 3605f F0004 8720 
Ul2fD 32Jff f00BA 8721 
012FE 373fD F00B4 8/22 
012ff 433f7 fffff 8724 
Ul300 3535f f2000 8733 

8734 
Ul3Ul E0401 lf 187 8734 + 

8735 
Ul302 E040l lF6UF 8135 t 

0lj03 ff fff If26H 8736 
Ul304 333F7 fFFFF 8737 
01305 ffff f A37ff 8738 
013~6 37lfE F02FF 8739 
01307 37Jf9 f02f£ 8740 
Ul308 FFFFF 6F7Ff 8741 

8742 
8743 
8744 
8745 
8746 
8750 
8751 

01309 373F2 F00B8 8756 
0130A 373Fl f00B9 8757 

8758 
01308 4505E f0020 8759 
Ul30C 603EE 33B15 8760 
0J30D 0f322 E12CA 8764 
0130E FFFFF 33346 8765 
0130F 373f2 f00BB 8770 
01310 373Fl F00B9 8771 

Fri Aug 17 U7:38:22 1990 Page 166 

SPECIAL DRIVE S~LECTION RUUlINf 
i IF THE DRIVE IS SUCCESSFULLY SELECTED THE PROGRAM WILL RTS BACK. 
;JF THE DRIVE IS NOT READY, THE PROGRAM WILL JUMP TO AN ERROR EXIT LOCATION 
;TllAT WAS PREVIOUSLY STORED lN 'RETURN5 1 • THIS ROUTINE WILL NOT DETERMINE 
; THE DR I VE TYPE. 
i 
SAVRET5: ALDRAMU R2,RETURN5A 

ALDREG R2 1RAME & RTS RETURNS 
; 
SELDRIV: RDRAMQ ILDfLG 

SETQBIT 4 
QLDRAfl JLUFLG 
RDRAMB Rl3 1 ILDDRV 
RESETR R7 
SETRBIT Rl5 120U0 
JSR.P SEL01 
SETPGt SELUl_SHR_HIB & JSRP SEL~l 

;SAVE RETURN MSB AND ••• 
; THE LSB'S 

;G£T ILD fLAGS 
i SET lLD RUNNING 

;BET ILD URIVE NO. 
;$ 
;SET THE PULLING FLAG 
;SELECT TH£ URIVE 

JSR.P RELURJV ;RELEASE & DE-SELECT THE DRIVE 
SETPGE REL DR IV _SHR_H~B & JSRP REL DR IV 
JSR RSTlBH ;RESfl lLD BIT fUR THIS DRlVf 
IJR ZB, B,, R/ 
CRTS ALUZ 

RTRN5: MOVE RAAE,IREG & NOP RETURN5 
MOVE RAHE,IREGH & NUP RETURN5A 
JIR 

TITLE f·o1~::Mf.~T /VER I F'Y J LD' f.'.> 

;If DRIVE SELECTED, NORMAL RETURN 

;ELSE, TAKE ERROR RETURN 

fORMAT: £QU Htt38 ;FORMAl JUHP LOC. 

ILD10U: EQU $ 

RDl~AMB R2, STCYL 
RDRAf'lB Rl, NDCYL 

TSTRBIT Rl4,20 
XOR AG,B,Rl4,Rl4 & BNl lLDlU2 
CALL R2,Cl(fLAG 
BOZ ILD112 
RURMlB R2,STCYL 
RDRMB Rl 1NDCYL 

;GET LAST STARTING CYL. AND ••• 
;ENDJNG CYL. FOR CHECKING 

;SPECIAL FLAG SET? 
;IF SET, RESET IT & JUMP 
;GET DRIVE fLAGS 
;lf NO FLAG BITS, JUMP 
;GET START CYLINUER AND .•• 
;ENDING CYLINDER FUR CHECKING 
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Addr Line f"DF::r"l{~T/VEF::IF'Y ILD' ~:; 

8772 
01311 2Dlf2 f02UA 8773 
01312 433f0 3532A 8774 
01313 2Dlfl f020A 8775 
01314 fffff 3532A 87/6 

8777 
01315 29112 fffff 8778 
01316 433FO 3532C B/79 

8780 

; 
lLDrn2: 

SUBB DB,FUUTL,RAME 1 R2 & NOP MAXCYLI ;lf STARTING CYL. GREATER THAN ••• 
RESETR RU & CJMP ALB,ILDlU4 ;MAX., CHECK FURTHER 
SUBB DB 1FOUTL 1 RAnE,Rl & NOP MAXCYLI ;If ENDING CYL. GKEAT~R THAN ••• 
CJMP ALB 1 ILD104 ;MAX., CHECK FURTHER 

SUBB AU,fUUTL,Rl,R2 
RESETR RU & CJMP ALB,ILD105 

; IF STARTlN(i CYL. IS > lHAN. I I 

;Erm CYL.' IJEr NE\~ CYL. NIJf-1BrnS 

8781 Di sp 1 c:ty Start i n9 e:\ncl End 1 n£1 cyl i ncler· s; 
8782 

OJ317 0f322 £1170 8783 
01318 UF322 Ell77 8784 
01319 Of322 £J25B 8785 
Ul3lA fFFFF 3332C 8786 

8787 
01318 370Ff f00B8 8788 
Ul3IC 661f0 f00B9 8789 
0131D fffFf 33821 8790 
0131E 37Cff f00BB 8791 
013lf 2Elf0 f00BC 8792 
01320 fffff 35338 8793 

879't 
01321 373Fl f00BD 8795 
01322 65051 f0002 8796 
01323 Fffff 33827 8797 
01324 370ff fOOBC 8798 
01325 2£lf0 f00BB 8799 
01326 FFfff 34338 88UO 

8801 
8802 
8803 

~1327 0f322 El18D 8804 
01328 OF322 Ell9A 8805 
01329 ffFff £1090 8806 

8807 
0132A 2D1Fl f 020A BB0B 
Ul32B 433f0 35346 8809 

88H1 
8811 
8812 

0132C 0F322 EllA9 8813 
01320 433f0 fffff 8814 
0132£ 0F322 EllBA 8815 

8816 
0132f 2DlF0 f020A 8817 
01330 fffff 35334 8818 

8819 
01331 2Dlf0 f00B8 8820 
01332 fffff 341f6 8821 
01333 ffffF El31B 8822 

8823 
01334 373Fl f00BD 8824 
01335 65051 f0002 8825 

; 
ILD102A: 

i 
ILD103: 

CALL R2,STRTCYL 
CALL R2,ENDCYL 
CALL R2, YESNO. 
BOZ ILD105 

RDRArm STCYL 

;DISPLAY STARTING CYLINDER 
;DlSPLAY ENDING CYLINDER 
;ARE THESE NUMBERS UK? 
;If 'NU' GET NEW NUMBERS 

XOR DQ,FOUTL,RAME,ZERO & NOP NDCYL ;If THE START CYL. lS NUT £QUAL ••• 
BNZ ILD103 ;TU THE END CYL., DISPLAY HEAD NUS. 
RDRArJQ STHD 
SUBB DQ,FOUTL,RAHE,ZERO & NOP NDHD ;IF THE START HEAD IS GREATER ••. 
CJMP ALB,lLDllO ;THAN END HEAD, GET NEW HEAD NOS. 

RDRAMB Rl,ILDNBR ;GET ILD NUMBER 
TSTRNSK Rl,2 ;CHECK FUR ILD 2 
BNZ ILD103A ; If NUT 1 JUMP 
RDRAnQ NDHD ;GET ENDING HEAD NO. 
SUBB DU,FOUTL,RAME,Z~RU & NOP STHD ;If START HEAD IS GREATER THAN .•. 
CJMP AGB,ILDI10 ;ENDING HEAD, GET NEW HEAD NUS. 

Display Starting and ~nd1ng Heads 
i 
1LD103A: CALL R2,STRTHD ;DISPLAY STARTING HEAD NU. 

;DlSPLAY END(NG HEAD NO. 
;ARE THESE NUHBERS UK? 

; 

CALL R2,ENDHD 
Jt!P ILDU& 

ILD104: SUBB DB,FOUTL,RAME,Rl & NOP MAXCYLl ;END CYL.) MAX. USABLE CYL? 
RESETR R0 & CJNP ALB,ILDll2 ;lf YES, SET MAX. LIMITS 

Get new Start & End cylinders. 
; 
1LD105: CALL R2 1GTSTCYL 

RESETR R0 
;GET STARTING CYL. FRUM OPERATOR 

CALL R2,GTNDCYL ;GET END CYL. FRUM OPERATOR 

SUBB DB,FOUTL,RAME,R0 & NOP MAXCYLI ;If ENDING CYL.) nAX •.• 
CJMP ALB,lLD108 ;CHECK FURTHER 

; 
ILD107: SUBB DB,FOUTL,RAME,R0 & NOP STCYL ;IF STARTING CYLINDER IS GREATER ••• 

CJMP AGB,BADCYL ;THAN ENDING CYL. 1 GET NEW ENTRY 
JMP ILDI02A ;DISPLAY START & ENO HEADS 

i 
ILDlOB: RDRAMB Rl,ILDNBR ;GET ILD NUMBER 

;CHECK FUR VERIFY TSfRr1SK Rl, 2 

I ...... ········-······· ... ,,,,,,, '. . ··-··-···---······- ............ _, _____ ,,~-------·· - -·--· ... --.-- ...... -...... ,...... , __ ·-----··--· ····- ...... , .. ,.., .... ,. ........ ~-·--------- --.. ---·-··-··--·· ...• ,, ..•.. _ .. ,,_, ______ , ____________________________ ,,,., .. ., .. ,, .. _,_ .. , ________ , ______ , ... _._,, __ ,,, "'' ..... '"''' '········--· -·" - ··--
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Addr 

01336 fFFFF 33tf6 8829 
01337 fffff ElB6E 8831 

8832 
8833 
8834 

01338 0f322 EllC7 8835 
01339 OF322 EllE6 8836 

8837 
0133A 370ff f~OBD 8838 
01338 6605F FU002 8339 
~133G ffff f 33840 8840 
01330 273E2 fFFFF 8841 
0133E 2Dlf0 f00BB 8842 
0133f FFfff 341E3 8843 

8844 
01340 370ff F00BB 8845 
01341 661F0 f00B9 8846 
01342 FfFfF 33892 8847 

8848 
01343 2Dlf0 f00BB 8849 
01344 FffFf 34tF4 8850 
01345 ff fff £1092 8851 

8852 
8853 
8854 

01346 3710f f00B5 8855 
01347 3710f f00B8 8856 
01348 3710f f 00BB 8857 

8858 
01349 0f322 El2CA 8875 
Ul34A fffff 333DB 8876 
0134B 373f0 F020A 8882 
0134C 373f l f020D 8883 
0134D 3410f f00B9 8884 
OI34E 341\f F00BC 8885 
0I34F 45058 f003~ 8886 
01350 FfFFF 33353 8887 
01351 3535E f0020 8888 
01352 FFFFF El309 8889 

8890 
8891 

; 

fr1 Aug 17 07:38:22 1Y90 

BOZ BADCYL 
JrlP ILD109 

ILD110: CALL R2,GTSTHED 
CALL R2 1 GTNDHED 

RDRAMQ ILDNBR 
TSTQMSK 2 
BNZ $+4 
SAB DZ,B,IREG,R2 
SUBB DB 1fUUTL 1RAME,R0 & NOP STHD 
CJ11P AGB,STHED3 

RURAl1Q STCYL 

Page Ifi8 

;If VERIFY, BAU END CYL. ENTRY 

;GET START HEAD FRUM OPERATOR 
;GET ENDING HEAD FRUM UPERATUR 

;GET JLD NUMBER 
;CHECK fOR ILD 2 
;IF NUT, JUMP 

;IF START HEAD >END ••• 
;HEAD, GET NEW HEAD NUS. 

XUR DQ,fUUTL,RAME,ZERO & NOP NUCYL ;lF START CYL. NUT= TO END ••• 
BNZ lLU06A ;CYL. 1 START FORMAT UR VERIFY 

; 

SUBB DB,fUUTL,RAME,R0 l NOP STHD 
CJMP AGB,NDHED3 
JtlP 1LD06A 

ILD112: RESETRAM CURCYL 
RESETRAH STCYL 
RESElRAN STHD 

CALL R2, CKFlAG 
BOZ ILDlSU 
RDRAMB R0,MAXCYL1 

ILD112B: RDRAMB Rl 1MAXHD{ 
ILD113: ALDRAn R0 1NDCYL 

ALDRAn Rl ,tlDHD 
TSTRBIT RB,30 
BOZ ILD115 
SETRBIT Rl4, 20 
Jf1P 1LD100 

;lF STARTING HEAD lS GREATER ••. 
;THAN END HEAD, GET NEW END HEAD 
;START fURNAT OR VERlfY 

HE?-\D L. IM I l f.:) 

;RESET CURRENT CYLINDER, 
;STARTING CYL. AND ••• 
i STARTING HEAD 

;GH DRIVE FLAGS 
; ff NO Ft.AG a rrs, JUMP 
i MAX. CYLIND£R 
;nAX. HEAD 
;SAVE ENDING CYLINDER 
;SAVE ENDING HEAD 
;ANY RECORD LENGTH BITS? 
;If NOT, MUST FORMAT ENT!RE PACK 
;S£T SPECIAL fLAG 

8892 TITLE I LD l -- f .. Clk'.l'"l?-Yf l HI'.:. P{-\Ct::: 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 1990 Page 169 

Addr Line I LD 1 -- F·of;:'.r•1(-~ T THt'.:: P(-)Ct::: 

88'34 
01353 fffff lf lBB 88% ILDJ15: JSR Gflf LAG$ ;SGET HEADER FLAGS THIS DRJVE 
01354 55358 F0020 88'37 RSTRBIT R8 120 ;$RESET 448 PREP. FACTOR 
01355 35358 f0010 8898 SET RB IT RB, 10 ;SSEl 116-WORD PREP. 
01356 34180 fffff 8899 AL DREG R8, RAIH ;SSAVE FLAGS THlS DRIVE 

902& ; 
9027 [LDll5J: EOU $ 

01357 37350 f0014 9033 RDnSKB R0,Dtt20 
01358 ~f322 EOE7B '3034 CALL R2, [ SSCr1DA 1 jf1SG: PDU YOU UAUT TU FORMAT DR. H 

01359 ~F322 El26E 9035 CALL R2, PRrH DRV ; PRHH DRl VE NU. 
0135A 37350 f~04S 9036 1rnr1SKB RU, ia&9 ;nsl.i: ur 
01358 0f322 E0E7B 9037 CALL R2,1SSCMDA1 

9038 
0I35G Uf322 E12&1 9~39 CALL R2,YESNOA ;WAil FUR 'YES' OR 'NU' 
01350 ElOOB 33133 9041 CTL HSSM,RSTUSEL & DUL !LD2B ;$DE-SELECT DRlVE; 'NU', rrnMINAfE 

9045 
'3046 STAf~'.T f"CJF:'.M{..)"f T J f\113 
9047 

0135£ 37J0F FOlEf 9048 RESETRAM nSGfLG ;RESET LOUP & MESSAGE fLAGS 
0135F 433f5 ffFFf '3050 RESETR RS ;SReset flag reg. 
01360 fffff lf273 9055 JSR rnrJTDAT ;GET lHE fORMAT DATA 
~1361 37352 f 1364 '3056 llDll6: RDr-1SKB R2 1 $t3 ;SAVE ILD CONTINUATtOU LUC ••• 
01362 ffFFf lf 183 9057 JSR SAVCONT ;JN CASE Of SELECTION ERROR 
013&3 0f322 £1239 '3058 CALL R2, ILDRUll ;SELECT lLD DRIVE 

9062 
~1364 3535F f000B 9063 SETRBIT Rl518 ;SET RTZ fLAG 
01365 37352 f 1368 '3064 RDMSKB R2,ILD120 
01366 ff fff lf 183 9065 JSR SAVCONT ;SAVE ILD CONTINUATION LUC. 
01367 3710f F0018 '3066 RESETRAn SEM15 ;RESET SM-RETRY COUNT 

9067 ; 
01368 450Sf F0100 9068 ILD120: TSlRBIT RlS, 100 ;CHECK fUR WRlTE PROTECT 
013&9 0f322 33AA5 90&'3 ADD DZC,B,SEQAR,R2 & BNl WRTPROf ;lf SET, URlfE PRUTECf RUUTiNE 

9070 
0136A 4505f f 0400 9071 TSTRBIT RI5,4a0 ;CHECK Sn-RETRY FLAG 
Ol3fiB fffff 33872 '3072 BNZ ILDI21 ; If SEr, JUMP 
0J36C 4505F f000B 9073 TSTRBlT RlS,B ;rm FLAG SE"f? 

'3074 BNZ.P lLIHRH ;lF YES, RE-ZERU THE DRIVE 
0I36D E0403 33B38 9074 + SETPGE lLDlRTZ_SHR_HttB & Braf' ILDitm 
0136£ 5535F F040B '3075 ILD120A: RSTRBlT Rl51408 ;RESET SN-RETRY/RTZ FLAGS 
0136F 0F322 EllSA 9U7b CALL R2,ILDSK0 ;POSITION THE DRIVE 
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Addr Line I LD l -- FUF:'.M{·\T THI'.:: PP1CK 

01370 5535F FU408 9077 
01371 fffff E1374 9078 

'307'3 ; 
9080 ILD121: 

01372 373f0 FUOB6 9080 + 
01373 3410f f00B3 9080 + 
01374 FFFFF lFlA/ 9081 
01375 ffff f 33B7f 9082 

9083 ; 
01376 37350 f0015 9084 ILD121A: 
01377 0F322 EOEJB 9085 
01378 0F322 El26E 9086 
01379 37350 F~OlC 9087 
0137A 0f322 E0E7B 9088 
01378 FFFFF 1F22F 9089 
0J37C 373FB F00B5 9090 
0137D Of322 El263 9091 
0137E Fffff lf IA4 9092 

'30'37 ; 
9098 1LD122: 
910U 

0137f £0403 lf 759 9100 + 
01380 0f322 El239 9105 
01381 37352 f 1383 9134 
01382 fffff EllfB 9135 

; 

RSTRBlT Rl5 1·108 
JHP $+3 

MUVSMB CURHD,nAINlLD3 
RDRAnB RO,CURHD 
ALDRAM RU,MAIN1LD3 
JSR CHKMSGl 
Bra ILD122 

RDMSKB R0,Dtt21 
CALL R2,ISSCf1DAl 
CALL R2,PRNTDRV 
RDr15KB RO, l>tt28 
CALL R2, ISSCt-IDAl 
JSR RECORD! 
RDRAMB RlJ,CURCYL 
CALL R2,DSPLY 
JSR SEHlSGI 

mu $ 

;RESET THE FLAGS AGAIN 

;Display current Head no. 

;CHECK ttSG. SENT l 
;If SENT, SKIP MESSAGE 

;HSG: "FORttATTING DR. n 

; PRirH DRIVE NO. 

;MSG: u' CYL. II 

; GET CUit HEAD 
;GET CUR. CYLINDER 
;DISPLAY ~ PRlHT CUR. CYLINDER 
;SET MSG. SENT J FLAG 

JSR.P fORMDAT ;SLoad format data to HSSM 
SETPGE fORl1DAT_StiRJUB tt JSRP fORf1DAr 
CALL R2,1LDRUN 
RUnSKB R2,ILD123 
JMP CONVlU~ 

;SELECT lLD DRlV~ If NECESSARY 
;RETURN LUC. FRUn CUNVlU~ 
;SET UP SENSE BYTES 

01383 fffff IFIBB 9137 
01384 4505F F0010 9138 
01385 fff ff 333HA 9139 

ILD123: JSR GETfLA6$ 
TSTRBlT !HS, 10 
BUZ ILD125 

;GET HEADER FLAGS THIS DRlVf 
;CHECK DEFECTIVE FLAG 
;If NOT SET, NORMAL FORMAT 

'3140 
9141 
9142 

FORMAT DEFECTIVE lRACK 

01386 35358 f0001 9143 
01387 373fB f00B9 9144 
01388 373FC f00BC 9145 

'H4& 
01389 fffFf lf230 9147 
0138A 37359 F0001 9148 ILDI25: 
01388 34383 ffffF 9149 

'3155 
013BC £0403 lf569 9155 + 

S£TRBIT RB, I 
RDRAAB Rll 1NDCYL 
RDRAt-lB Rl2,NDHD 

;SET DEFECTIVE FLAG 
;GET ALTERNATE CENUING) CYL. 
;GET ALTERNATE CtNDlNG) HEAD 

JSR RECORDl+l ;SAVE HEAD & SET REC.= 1 
RD11SKB R'3 11 ;Starting record is alvays l 
RTOR Rll,R3 ;MOVE CYL. TO R3 
JSR.P DRVHDR ;LOAD THE HEADER INFU. 
SETPGE DRVHDR_SHR_HtB & JSRP DRVHDR 
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Addr Line ILD 1 - f"(JF::1"l(~T THt'.:: F'{~CK 

0138D 9198F FfFff 9161 
013BE 373f0 F02D6 9163 
0138f 9l60f FFFff 9164 
01390 373F0 FU2CD 9165 

9166 
01391 £0400 1F368 9166 + 
01392 0B3F0 FFfff 9167 
01393 9120F FFfff 9168 
01394 A131F FFffF 9169 
01395 81100 F000U 9170 
01396 Bl000 F0000 9171 

9172 
01397 Blf00 f0038 9173 
01398 El00D FFFff 9179 
01399 £1005 fff ff 918~ 

0139A 37355 F3800 9181 
0l39B 37350 f 13BC 9182 

'3183 
0I39C EU40U lf 4C6 9183 + 
0139D 37352 f 1372 9184 
0139E fffff lf183 9185 
Ul39f 37350 f8647 9186 

9187 
013AO E0400 lf4C2 9187 t 

013Al 37350 Fl3AB 9188 
'3189 

013A2 £0400 lf 4C0 9189 + 
9190 

013A3 4505f f0400 9191 
9192 

013A4 £0401 13000 9192 + 
91'33 
9194 

013A5 E0400 lF37C 9194 t 

9195 
91% 

Ul3A6 E0400 lf4DB 9196 + 
013A7 fffff El3A5 9197 

91'38 
9199 
'3200 

013A8 £1000 f ffff 9201 
0t3A9 Blf00 f0002 9202 
013AA El00D lf2B0 9203 

'320·1 

\IRTL HSS11 1LDDRFLG,R8 ;LOAD HEADER FLAGS 
RDRANB R~ 1 AMPREC ;GET nAX. RECURD 
URTL HSSH,LDUBCL,R0 ;LOAD NO. UF RECORDS TU FORMAT 
RDRAnB R~ 1 RECLN1H ;SET THE RECORD LENGTH, 
JSR.P FOUR5DN ;CONVERT CT TO BYTES AND ••• 
SETPGE fUUR5DN_5HR_HttB L JSRP fOUR5DN 
INCRB R0 ;INCR. BYTE COUNT BY l 
WRTL HSSN 1LDSBCL 1R0 ;LOAD lH~ 8 LSB'S 
WRTU HSSH 1LDSBCM 1Rl ;LOAD THE 8 nSB'S 
WRTE HSSM 1LDSARM L NOP 0 ;STARTING ADDRESS ••• 
WRTE HSSM,LDSARL & NOP 0 ;lS ALWAYS 0 

WRTE HSSM,LDXMCJ & NOP FURHAT ;INJllATE FORMAT OPERATION 
CTL HSSM,XMCJCMD 
CTL HSSM,WRTCONT ;SET WKITE CONTINUE fLAG 
RDnSKB RS,3800 ;SET WRlfE & fURnAT ACTIVE FLAGS 
RUHSKB R0,ILD129 ;SAVE SM-ERROK RETURN ••• 
JSR.P SAVSHRfN ;lN CASE UF AN ERRUR 
SETPGE SAVSfiRTN_SHR_HttB L JSRP SAVSrtRlN 
RDftSKB R2,ILD121 ;SAVE RETURN LOG. FOR NEXT ••• 
JSR SAVCONT ;TRACK OR LOUP-UN-ERROR 
RDHSKB R0 18647 ;GET 55-nS. TlMER ••• 
JSR.P SAVSMTJM ;AND SAVE IT 
SETPGE SAVSt1T Ir1_SHR_H~B & JSRP SAVSMTlr1 
RDMSKB RU,ILD12B ;FORMAT SM-DUNE RETURN LUC. 
JSR.P SAVlRPT ;SAVE IT 
SETPGE SAVIRPT_SHR_HUB & JSRP SAVIRPT 

TSTRBIT RIS,400 ;SH-RETRY FLAG? 
CJSR.P ALUZ,SMBOOK ; CF NUT, DO BOOKKEEPING 
SETPGE SMBOUK_SHR_H#B & CJSRP ALUZ 1St1BUUK 

; 
ILD127: JSR.P SMIRPT ;CHECK FOR AN INTERRUPT 

SETPGE SrHRPT _SHRjittB & JSRP srmPT 

JSR.P SMTlHER ;THERE WAS NONE, DECR. TIMER& ••• 
SET?GE srnrnrn_s1rn_HttB tt JSl{P Sf1Tlr1ER 
JMP ILD127 ;CHECK A6AlN 

fJl\IE TeACK DUNI:.~:. 

; 
1LD128: CTL HSSM,DlfRST ;DISK lNlERfACE RESET 

; r1PC UA Ir LOOP URIE HSSn 1LDXHCJ & NOP HSWAIT 
ClL HSSM,XMCJCMD & JSR lLDCYHll ;DISPLAY CUR. CYL. & HEAD 
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Ad ctr Line ILD 1 - FCl~~:'.l"l{.!\T THI:'.'.: f'(.~Ct< 

Ul3AB 4505F f001U 9205 
013AC 603ff 33BC2 9206 
013AD 4505E F0200 9207 
Ul3A£ 603££ 33BtB 9208 

nu·3 
013Af fffff Jf2EB 9210 
~13BU FFFFF 33BCB 9211 

9212 
01381 5535f f04C0 9213 

'3214 
01382 373f0 f01Ef 9214 + 
OI3B3 45150 f0004 9214 + 
01384 fffff 33387 9215 
U13B5 55350 F0006 9216 
01386 3410f f01Ef 9217 
013B7 450SF f 1000 9218 
013BB 603ff 33BBE 9219 
0t3B9 5535F F0800 9220 

9221 
Ul3BA E0400 1F51C 9221 + 
013BB fffff E10D2 9222 

'3223 
9224 
9225 
9226 

013BC EU400 lf521 9226 + 
013BD fffff £1383 9227 

; 

r5TRBIT Rl5, lU 
XOR AU,B,RI5,R15 & BNZ 1LD132 
TSTRBlT R14,200 
XOR AU,B,Rl4,Rl4 & BNZ 1LDI33 

JSR LIIHT 
BNZ ILIH33 

RSTRBIT Rl5, 400 
TSTMBIT NSG2,HSGFLG 
RDRAMB R0,nS6fLG 
TSTBIT RO,MSG2 
BUZ $+3 
RSTRBIT R0,MSG2+MS61 
ALDRAM RB,MSGFLS 

;CHECK DEFECf lVE FLA6 
;lf SEl, RESEl 11 & SEEK TU ALT. 
;CHECK FUR ALTERNATE FLAG 
;lf SET, RESET 11 L START VERlfY 

;tHECK lf DONE 
;lF DUNE, START VERlFY 

;RESET SM-RETRY fLAG 
;Message 2 flag set? 

; lf NOT, JUNP 
;RESET MESSAGE 1 & 2 FLAGS 

TSTRBIT Rl5,1000 ;CHECK ADV. CYLINDER FLA6 
XOR AU,B,Rl5 1Rl5 & BNZ ILD130 ;IF SET, RESET IT & JUMP 
RSTRBtT RtS,800 ;RESET AUV. HEAD FLAG 
JSR.P ADVHEAD ;SET NEXT HEAD 
SETPGE ADVHEAD_SHR_HtB ~ JSRP ADV1i£AU 
JMP ILD2U ;GU THRUUGH WAIT LOUP 

ILD129: JSR.P HAITCON ;WAIT 10 CONTINUE ROUTINE 
SETPGE UA [ fCUN_SHR_H~B ~ JSRP lHHTCUN 
JMP ILD123 
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Addr Line :C LD 1 - F'ClFi'.Fl?~T THt:'.: P?-1CI< 

922'3 
9230 f. CJ~-;;: r·1 {~ T (.) D V {~ l\l C: t:: CYLINDEF:: 
9231 ; 

013BE 341Bf FOJFE 9232 ILD130: ALDRAM Rll,SAVCYL ;SAVE NEXT CYLINDER 
Ul3BF Of322 El263 9233 CALL R2 1 DSPLY ;DlSPLAY ~ PRINT NEXT CYLINDER 
013C0 0f322 Ell5A 9239 CALL R2,ILDSK0 ;SEEK TU NEXT CYLINDER 
013Cl Fffff El0D6 9240 Jf1P 1LD21 ;CUUTlNUE FORMAT 

9241 ; 
013C2 373F3 fO~BA 9242 ILDI32: RDRAMB R3,ILDfLG ;G£T JLU FLAGS 
Ul3C3 45053 f0200 '3243 TSTRBIT R3, 200 ;FORMAT DEFECTIVE ALTERNATE? 

9244 Bta.P ILD41U ;YES, JUMP 
013C4 EU403 33CEa '3244 + SETPIJE lLD410_SHRJf3B ~ BNlP lLD410 

9245 
Ul3C5 3535f f 0400 9246 SETRBIT Rl5,4U0 ;SET SM-RETRY FLAG 
013C6 3419F fU23A 9247 ALDRAM R9,SAVREC ;SAVE RECORD BEFORE SEEKING 
Ul3C7 0f322 Ell5A 9248 CALL R2,ILDSK0 ;SEEK 10 ALTERNATE TRACK 

'3249 
013CB fffff lf22B 9250 JSR STRlUVR ;GEl STARTING CYL. & HEAD 
Ul3C9 3535E FU2UU '3251 SETRBIT RH, 2UU ;S~T ALTERNATE FLAG AGAlN 
013CA fffff El37f 9252 JnP ILD12L ;FORMAT THE ALTERNATE TRACK 

'3253 ; 
013CB 5535f fICUO 9254 ILD133: RSTRBIT Rl5,1CU0 ;RESET SUHE FLAGS 
013CC FFFFf lf22B '3255 JSR SrRTOVR ;GET STARTING CYL. & HEAD 
013CD 3705f f0002 9256 RDt\Sl(Q 2 
013CE 321FF F00BD '3257 ULDRAl1 ILDNBR ;SET ILD NO. 2 CVERifY) 
013Cf 373F3 F00BA 9258 RDRAMB R3,ILDFLG ;GET ILD FLAGS 
Ol3D0 3710F F01Ef '3263 RESETRAr1 MSGFU:i ;RESET LOUP/MSG. SENT FLAGS 

9268 
013Dl 650F0 f00B9 9269 XOR DB,O,RAME,R0 & NOP NDCYL ;lf START CYL.= £ND ••• 
01302 FFFfF 33305 '327U BOZ £LD134 ;CYL., START VERIFY 

9271 
01303 370ff f02D5 9272 RDRAMQ MAXHDA ;GET MAX. HEAD 
013D4 321Ff f00BC '3273 ILD133A: QLDRAf't NDHD ;SET END HEAD = MAX. HEAD 

9274 ; 
01305 35353 f001U 9275 ILD134: SETRHJ.T F:3, 10 ;SET fORMAT-10-VERlfY FLAG 
013D6 3413f FUOBA '3276 ALDRAM R3 1 ILDFLG 
013D7 fffff If233 9277 JSR ILDDSP ;DISPLAY lLD NO. 2 & DRIVE NU. 
013D8 FFFFF El439 9282 Jl1P lLD2UU ; SrART VERIFY 
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Addr Line J LD - FORMAT THE PACK 

'3285 
9286 
9287 

013D9 37350 f0UlC 9288 
013DA El000 EUAFB 9289 

9310 
9311 
9312 
9313 
9314 
'3315 
9316 
'3317 
9318 
9319 

013DB 3710F F0lfD 9320 
013DC 3710f f00B6 9321 
013DD 3710F f024£ 9322 

'3323 
013DE 370FF f01FD 9324 
013Df 0615E f 13E2 '3325 
013E0 37929 5f3FD 9326 
Ul3El 0AlfF 6FlfD '3327 

9328 
013E2 fffff El3Ef 9329 
013E3 fffff El3f9 933U 
~13E4 fffff El3Fl '3331 
013£5 fffff El3f3 9332 
Ul3E6 fFFFf El3F5 9333 
013£7 fffff E13FB 9334 
Ul3E8 ffffF El3FB 9335 
013£9 fffff E13f7 9336 

'3337 
013EA 37350 fUU39 9338 
013EB 0F322 EUE7B 9339 
013EC 0f322 El26E 9340 
013ED 37350 FU024 9341 
013EE Fffff £1134 9342 

'3343 
013Ef 37352 F03ff 9344 
013FO 37343 5f801 9345 

9346 
013Fl 37352 f034B 9347 
013f2 37343 5F802 9351 

9353 
013F3 37352 f0336 9354 
013f 4 37343 5f803 9355 

9356 
013F5 37352 F026f 9357 

AH SH-INTERRUPT UAS EXPfClED, BU1 HONE HRS RECElVEV. 
j 

ILD140: RDMSKB RU,lC 
CTL HSSM,DlFRST & JMP SEL24 

;SET SENSE BYTE 7 
;SEND EQUIP. CHECK 

; WE HAVE TRIED TO DETERMINE THE DRIVE TYPE, BUT WERE UNABLE TU READ A 
;FLAG BYTE FROM THE HEADER. fHlS ROUTINE HILL ISSUE A SEEK TU THE MAX. 
;CYLINDER Of EACH DRIVE TYPE UNTIL ONE lS FOUND THAT DUES NUT GENERATE A 
;

0 SEEK ERRUR 1 STATUS. UHEN THE DRIVE TYPE IS FOUND THE VALUE HILL BE SAVED 
;lN THE FLAG BYTE FOR THlS DRIVE. ALSO, THE MAX. USEABLE CYLINDER AND NAX. 
;DRIVE CYLINDER WILL BE SAVED. A RE-ZERO HILL SE ISSUED TU THE URIVE 
;WHETHER OR NUT A "SEEK ERROR" OCCURRED. 
; 
ILD150: RESETRAH SEEDWRD 

RESETRArt CURHD 
RESETRAM CACHECNT 

; 

;RESET CURRENT HEAD 
;RESET RETRY COUNT 

ILD15~A: RDRANQ SEEDWRD ;GET THE SEED WORD 
ADD DQ 1FOUTL 111SK2,IREG & NOP S+Dn3 ;COMPUTE THE JUMP LUC ••• 
OR DZ,FUUTU,SEQAR,IRE6H & LDAR ILD159 ;ACCORDING TU THE SEED WORD 
ADD ZUC,FOUTL,,RAME & JIR SEEDWRD ;!NCR. SEED WORD & JUMP 

j 

Jr1P ILD151 
JMP ILD156 
Jf1P ILD152 
JNP ILDI53 
JMP ILD\54 
JNP ILD158 
Jr1P 1LD158 
Jf'lP 1LD155 

1LD150B: RDHSKB RU,Dtt57 
CALL R2 J rnscrrnA 1 
CALL R2 1f'RNTDRV 
RDHSKB R0,Utt3& 
JMP 1LD28+1 

; 
ILD151: RDMSKB R2,Dttl023 

RDREGB NSK1 1R3 ~ JAR Hll+DFECT 
j 

ILD152: RDHSKB R2,MAXCYL2 
RDREGB NSK1,R3 ~ JAR H~2 

j 

1LD153: RDMSKB R2,MAXCYL3/2 
RDREGB r1SKI,R3 & JAR H~3 

j 

ILD154: RDMSKB R2,MAXCYL5 

;HS6: "SEEK ERROR " 

;PRINT DRIVE NUMBER 

;TERNINATE THE lLD 

; SEEK CYL. = 1023 
;DR[VE TYPE= 1 CCDC 1.2 GB.> 

;SEEK CYL.= 843 
;DRIVE TYPE = 2 CCDS513) 

; SEEK CYL. = 822 
;DRIVE TYPE = 3 CfUJl337) 

; SEEK CYL. = 623 

----· -·······-·-·--""""" ................................ '···········-····-·--······------····--······-·"-''"" ·-················-··· ............... _. ________ ,, ··----·-······--·--··----.............. _ .. ,. 
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Addr 

Ul3F6 37343 5F804 9359 
9367 

013F7 37352 F03Ff 9368 
Ul3F8 37343 5F805 9369 

9370 
013F9 37352 f03Ff 9371 
013FA 37343 5F806 9379 

9380 
013FB 37352 f03ff 9301 
Ul3FC 37343 Sf80U 9382 

9383 
013FD 45052 f0C00 9384 
013FE 325F0 4F001 9385 
0I3Ff 335F0 BB7Ff 9386 
01400 9220f fFFfF 9387 
01401 60324 4f007 9388 
014U2 El009 887ff 9389 
01403 El013 ffff f 9390 

'33'31 
01404 37351 f003D 9392 
01405 DOFFl FFFFF 9393 
01406 9224f C0007 9394 
01407 3412f f00B5 9395 
01408 ElU08 98408 9396 
01409 El012 4F028 9397 
0140A Cl040 887ff 9398 
014UB Cl040 5F40B 9399 
0140C 45050 f00BE 9400 
01400 133Fl 33C~f 940l 
0140E Cl040 73430 9402 

9403 
0140f FFFFF 33430 9404 
01410 45150 F000C 9405 
01411 ffFfF 33C30 9406 
01412 6605f F0082 9407 
01413 Cl040 73414 9408 

'3409 
01414 3705F F003C 9410 
01415 D0Ff0 FFFFF 9411 
01416 35350 F0F06 9412 
01417 29110 FFFff 9413 
01418 ffFFF 354lf 9414 

'3415 
01419 370ff F024E 9416 
0l41A FfFFF B3BEA 9417 
0141B 0Alff f024E 9418 
Ul41C 370FF fOlfD 9419 
0J41D 12lff f01FU 9420 
0l41E fffff £1431 9421 

9422 
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RDREGB nSKl,R3 & JAR Hlt4 ;TYPE = 4 (SHALLOW - HARD SECT.) 
; 
ILD155: RDMSKB R2,Dttl023 ; SEEK CYL. = 

RDREGB NSK1 1R3 & JAR Htt5 ;DRIVE TYPE = 5 CSwal-4) 
; 
ILD156: RUMSKB R2,Dttl023 ;SEEK CYL.= 1023 CCUC-368) 

;DRlVE TYPE = 6 CCDC-368) RDREGB HSK1,R3 & JAR H~6 
; 
ILD158: RDMSKB R2,Dttl023 ; SEEK CYL. = 

RDREGB MSK1,R3 & JAR HttU ; DR l'JE TYPE = 0 
; 
ILDI59: TSTRBIT R2,HttC0U ;ISOLATE CYL. MSB'S, 

UR ZQ,RSBZ,,RO & PSHLD 1 
RSHfTZ RU 
WRTL HSSnA,LDDRBU,RU 
XOR AQ,B,R2,R4 & PSHLD 7 
CTL HSSn,SETAG2 & CLPCNT EVCNfZ 
CTL HSSN,RSTAG2 

RDnSKD Rl,3U 
RDXfR Sf1C,,RI 
WRTL HSSMA 1LDDRBU,R4 & LDCT 7 
ALDRAH R2,CURCYL 
CTL HSSM,SETAGI & CJPCNT EVCNTZ,S 
CTL HSSM,RSTAGl & PSHLD 40 

;MOVE THEM lNlO POSITION .•• 
; AND LOAD TH£r1 
;CYLINDER LSB'S TU R4 
;ISSUE 'SET HEAD' 

;SET SEEK TIME-OUJ TINER 
;LOAD SEEK CYLINDER 
;SAVE SEEK CYLlNDER 
; START lHE SE£K 

RD HSSM,RUDRSTl,RU & CLPCNT EVCNTZ ;DELAY B-psec FUR STAlUS 
RD HSStt,RDDRSTl,R0 & LOAR S ;READ DRlVE STATUS 
TSTRBIT RU,SEEKERR+FAULT+UNCYL+SKEND ;ANY GOOD UR BAD STATUS? 
DECRB Rl & BNZ $+2 ; lF YES, JUMP; DECR. T1AER 
RD HSStt,RDDRSTl,R0 & CJARB ALUZ,JLD160 ;IF NO TIHE-OUl, JUMP $-3 

BOZ ILDI60 ;If TINE-OUT, GIVE UP 
TSTBIT R0,SEEKERR+FAULT ;SEEK ERROR OR FAULT? 
BNZ ILDI60 ;IF EITHER, JUMP 
TSTUttSK ONCYL+SKEND ;SEEK END & ON CYLINDER? 
RD HSSH,RDDRST1,R0 & CJARB ALUZ,S+l ;YES, FALL THRU; NO, JUMP BACK 

RDNSKG 3C: 
RDXFR SflC,,R~ 

OR DB,B,MSK2,R0 & NOP H1F06 
SUBS AB 1fOUTL,Rl,R0 
CJMP ALB,1LD159B 

;SET 200-psec. lNTO R0 
;If THE SEEK TUUK HORE THAN •.• 
;200 µsec., GUOD SEEK 

RDRAMQ CACHECNT ;GET THE RETRY COUNT 
CJPOP NALUZ,ILDIS~B ;IF NUT U, ERROR 
ADD ZOC,FOUTL,,RAME & NOP CACHECNT ;INCR. RETRY COUNT 
RDl~Ar1Q SEEUURD 
SBA ZU,FUUlL,,RAME & NOP SEEDWKD ;DECR. THE SEED UORD AND ••• 
JMP lLDl60+l ;TRY THIS DRIVE AGAIN 
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Addr Line J LD 1 -· Frn~:r·1A"f THt~ P?-\CK 

0141F FFFFf 5F3fD 9423 
0142~ 65052 f03ff 9424 
Ul421 34731 33C28 9425 
01422 65053 f0006 9431 
01423 FFFFF 33C25 9432 
01424 37342 5FCC~ 9433 
01425 65053 f0~01 9434 
01426 fffff 33C30 9435 
01427 37342 5FE61 9436 

9437 
01428 65053 f0004 9438 
01429 C3Ul0 33C2D 9439 
0142A 65050 f0085 9440 
01428 FFFFF 33C2D 9441 
0142C 37351 f000A 9445 

9453 
01420 £0401 lf342 9453 + 
0142E 3411D FFFFF 9455 
0142f 0F10f f03£5 9456 

'3457 
01430 3710f f024£ 9458 
01431 37lOF F0085 9459 
01432 3535f f000B 9460 
01433 0F322 Ell5A 9461 
01434 0F322 £1239 9462 
01435 373F0 f0245 9463 
01436 45058 f000E 9464 
01437 FFFFF 3384C 9465 
01438 fffff £13D£ 9466 

9467 
9468 
'3469 

ILD159B: LOAR 1LD159 
TSTRMSK R2,Dttl023 ;CUR. CYL.= 1~23? 

; 

UR AZ,LSBZ,~3,Rl & BNZ ILD159C 
TSTRnSK R3,6 
BNZ $+2 
RDR£GB nSKI,R2 ' JAR Dttl2lb 
TSTRNSK R3,l+DFECT 
BNZ ILD160 
RDREGB nSK1 1R2 & JAR MAXCYLl 

;NO, JUHP; SHIFT DRIVE TYPE 
;DRlVE TYPE 6 CCDC-368)? 
;NO, JUMP 
;CDC-3&8 MAX. CYL.= 1216 
;DRIVE TYPE 1 <CDC 1.2 GB.>? 
; Nll 1 JUMP 
;CDC 1.2 nAX. CYL.= 1633 

ILD159C: TSTRMSK R3,4 ;DRlVE TYPE 4 CSWALLUH-5)? 
RD SCP,PRGTGL,RQ & BNZ lLD159D ;NU, JUMP; READ TOGGLE REG. 
TSTRMSK R0 185 ;DRIVE TYPE 5 CSWALLUH-4)? 
BHZ lLD159D ;NU, ASSUftE SUALLUW-5 
RUMSKB RI,HttA ;FLAG BYTE = TYPE 5 CSWALLUW-4) 

ILD159D: JSR.P fLAGLUC ;LUC. UF llRlVE FLAGS 
SETPGE fLAGLOC_SHR_HttB ~ JSRP fLAGLOC 
ALDREG RI,RAMl ;SAVE URIVE TYPE fLAG THlS DRIVE 

ADDC DZ, FOUTL, ZERO, RAtl£ & NOP LASTfLG; g-AST DRIVE fLAG = 1 
i 
ILD160: RESETRAM CACHECNT ;RESET R£TRY COUNT 

RESETRAf1 CURCYL 
S£TRBIT RIS, 8 
CALL R2,1LDSKO 
CALL R2,ILDRUN 
RDRAHB RU,ttAXCYLDl 
TSTRBIT RB,Htt£ 
BHZ llDl 128 
JNP ILD150A 

;RESET CURRENT CYLINDER 
;SET RTZ fLACi 
;RE-ZERO THE DRIVE 
;RE-SELECT THE DRIVE 
;GET MAX. DRlVE CYLlNDER 
;ANY DRIVE TYP£ FLAG BITS? 
; If YES, RETURN 
;£LS£, TRY NEXT DRIVE TYPE 

TITLE l LD 2 - VEF:'. I r:·y THl~~ f'{~\CK 

·---·-·---··-·-··---... , ......... --~-~--·--·-- --------
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Addr Line I LD ...• 
.,::. -" \JEt=;:: 1 F"Y THt::: P{"\CK 

'3471 
9472 

01439 37352 Fl455 9473 ILD200: RDHSKB R2,lLD210 
0143A Fffff lf 183 9483 JSR SAVCONT ;SAVE lLD CONTINUATION LOC. 
01438 Of322 El239 9484 CALL R2,ILDRUN ;SELECT ILD DRIVE If NEEDED 
0143C C3020 Fffff 9486 RD SCP, tlODESW 1 RU ;SRead the node Switches 
0143D 45050 f0002 94'31 TSTRBIT R0 12 ; NU ECC RETRIES? 
0143£ FfFFF 33440 9492 BOZ ILD201 ; rm, CONTINUE 
0143F 3535f f0020 9493 SETRBlT Rl5 1 20 ;SET NO ECC CORRECTlON FLAG 

9494 i 
01440 fffff lf 1A7 9495 ILD20J: JSR CtlKMS61 ;CHECK MSG. SENT 1 
01441 fffff 33C4C 91l% BNZ ILD2U3 ;IF SENT, SKlP MESSAGE 

9497 
'34'38 Start Verify 
'34'39 ; 

01442 37350 F0016 9500 ILD201A: l<DHSKB R0 1Dtt22 
01443 0f322 EUE7B '3501 CALL R2, lSSCf1DAl ;MSG: "VERlfYlNG DR. H 

01444 0f322 El26£ 9502 CALL R2, PRrHD~:v ; PRlrff DRIVE NU. 
01445 3735U fUUlC 9503 RDUSKB RU,Dtt28 
01446 0f322 E0E7B 9504 CALL 1<21 lSSCtlDAl ; t156: II' CYL. D 

01447 Fffff lf22f '3505 JSR RECURlll ;GEJ THE CURRENT HEAD AND ••• 
Ul448 373fB f00B5 95Ufi RURAMB Rll 1CURCYL ;CURRENT CYL1ND£R 
01449 Of322 El263 9507 CALL R2 1DSPLY ;DISPLAY ~ PRINJ CYL. & HEAD 

95U8 ; 
Ul44A fffff lf 1A4 9509 ILD202: JSR S£TMS61 ;SET MESSA6£ SENl 1 FLAG 
01448 0f322 El239 9510 CALL R2,ILllRUN ;RE-SELECT DRIVE lf NECESSARY 
0144C fffff lf22f 951J ILD203: JSR RECURDl ;6£1 CURRENT HEAD AND ••• 
Ul44D 373FB FU0B5 9512 RDRAnB Rll,CURCYL ;CURRENJ CYLINDER 

951::: 
0144£ fFFff lf28U 951'1 JSR JLDCYHD ;DlSPLAY & SAVE CYL. AND HEAD 

'3515 
0144F Uf322 EllfB 9554 CALL R2 1 CONV100 
01450 377F7 F02D9 9555 UR DZ 1LSBZ,RAME,R7 & NOP WROSTRK 
01451 337F7 fffff 9556 OR ZB,LSBZ,,R7 ;WORDS TU VERIFY ONE TRACK 

9557 ; 
9558 ILD205: mu $ 

01452 3535f F02U0 9562 SETRBtT Rl5, 20U ;SET NO DATA XFER. FLAG 
01453 5535£ f0200 9563 RSTRBIT R14 1200 ;RESET All. lRACK FLAG 
01454 433f6 E0407 '3564 RESETR R6 & JMP READ00 ;RESET lST HURD & READ UNE TRACK 
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Addr Line I LD :2 -- VEF:: I FY THI::: p.qct::: 

'3566 
9567 lLD CCll\IT I l'.ILJ?)T J Cll\I LUC{-)"f :t CJl\I 
'3568 ; 

01455 5535F f0020 9569 IL0210: RSTRBIT Rl5 120 ;RESET NO ECC CORRECTlUN FLAB 
01456 4505F f0403 9570 TSTRBlT R15 1400 ;CHECK SH REJRY FLAG 
01457 603ff 3345B 9571 XOR AU,B,Rl5,Rl5 & BOZ 1L02ll ;NO, CONTINUE; YES, RESET lT 
01458 FFffF 1F22F '3572 JSR RECURDl ;GET CUR. HEAD AND ••• 
01459 373FB fU0BS 9573 RDRANB Rll 1CURCYL ;CURRENT CYLINDER 
~145A fFFFF El44~ '3574 Jl1P ILD201 ;TRY READlNG ONE AURE TIME 

9575 ; 
0145B 37I0F f0018 9576 ILIJ211: RESETRAN SErm5 ;RESET SM-RETRY CUUNT 
0145C C3023 FFFFF 9577 1m SCP' mrnES\4' R3 ;READ ttODE SWITCHES 
0145D 45053 f 0002 9578 lSTRBl T R3, 2 ;MODE 2 CNU ECC RETRIES)? 
Bl45E FFFFF 33460 •357•3 BUZ $+2 ;NO, JUMP 
0I45F 3535f F0U20 9580 SETRBlT R15 1 20 ;SET NU ECC CORRECTION fLA6 

'3581 
01460 4505£ F~200 9582 TSTRBIT Rl4 1 200 ;CHECK ALT. TRACK FLAG 
01461 323F2 FFfFf 9583 IHUR R2 
01462 603EE 33467 9584 XUR AQ 1B1Rl4,Rl4 & BUZ ILD212 ;IF NUT, JUnP; If YES, RESET IT 
01463 373f0 F00B~ 9585 RDRAl1B RO,NOCYL ;GET ENDING CYLlNDER 
01464 373Fl f02UA 9586 RDRAMB Rl,MAXCYLI ;GET nAX. USEABLE CYLINDER 
UI465 29110 FFffF ~587 SUBB AB,fOUTL 1Rl,R0 ; lF HID CYL. lS GREATER THAN ... 
01466 FffFf 3547£ 9588 CJtlP ALB 1 ILD214 ;MAX. CYL. 1 VERIFY JS COMPLETE 

'3589 ; 
01467 fffff lf2EB 9590 ILD212: JSR LiflIT ;CHECK FOR VERIFY DUNE 
01468 Fffff 33C7E '35'31 BNZ [LD214 ; IF YES, JUMP 
01469 4505F f 1000 9592 TSTRBIT Rl5 11000 ;CHECK ADV. CYLINDER FLAG 
0146A 603FF 3346F 9593 XOR AQ,B 1Rl5 1Rl5 ~ BUZ ILD212A ; ff NOl", JUf1P; ff YES, RESH IT 
0J46B 353f2 f00BA 9594 OR DB,B,RAME 1R2 & NOP lLDfLG ;MERGE ALT. TRACK & JLD FLAGS 
0146C 45052 f0210 95•35 l"STRB(f R2,210 ;IF FURHAT-TO-VERtfY FLAG OR .•. 
01460 ffFFf 33C79 95% BNZ 1LD213 ;ALT. TRACK FLAG, ADV. GYLINU£R 
0146E FFFfF El472 9597 Jf1P I LD2 l 2B 

9598 ; 
0146F 2Dlfl f00BC 9599 1LD212A: SUBB DB,fOUTL,RAME,Rl & NOP NDHD ;If END HEAD 15 G~EATER ••• 
01470 FFFff 34475 %00 CJMP AGB,ILD212C ;THAN CUR. HEAD, JUHP 
01471 0f3fB FU0B5 %01 ADD DZG 1B1RAME,Rll & NOP CURCYL ;INGR. NEXT CYLINDER 
Ul472 FfFfF 1F22D %02 1LD212B: JSR STRTO'JRl ;NEXT HEAD = STARJ HEAD 
01473 fffff 1F22f %03 JSR RftURDl 
01474 FFFFF El47~ %04 Jf1P ILD213 ;SEEK TO NEil" CYLINDER 

%05 ; 
01475 5535F f08~0 %U6 1LD212C: RSTRBll Rl5 1800 ;RESET ADVANCE HEAD fLAG 

%01 JSR.P ADVUEAD ;SEr NEH HEAD 
01476 E0400 lf51C 9607 + SETPG£ ADVHEAD_SHR_HltB & JSRP AUVHEAD 
01477 341CF F00B6 %08 ALDRAM RI21CURHD ;SAVE CURRENT HEAD 
01478 fffff £1440 9609 JNP ILDWl 

%10 ; 
01479 0F322 £1263 9611 ILD213: CALL R2,DSPLY ;DISPLAY CUR. CYL. & HEAD 
0147A 0F322 Ell5A %12 CALL R2,ILDSKO ;SEEK TO NEXT CYL. 
0147B fffff lf22f 9613 JSR R£CORD1 ;RETRIEVE CUR. HEAD AND ••• 
0147C 373FB F00B5 %14 RDRAMB Rll 1CURCYL ;CURRENT CYLINDER 
01470 433f3 E1439 9615 RESETR R3 L JMP IL0200 ;VERIFY NEXT TRACK 

%16 ; 
%17 IL0214: TSTMBIT 10,JLDfLG ;format-to-Verify flag set? 
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Addr Line I LD :;;:'. -· 'v'EF:'. IF Y T Ht:· P{-ICt=:: 

Ul47E 373FO FUUBA 9617 t 

0147f 4515~ fU01U 9617 + 
Ul480 Fffff 33C88 9618 
Ul4Bl 45053 fO~~l 9619 
01482 fFFFf 33488 9620 

9621 
9622 

01483 373FO F01Ef 9622 t 
01484 55350 f0006 9622 + 
01485 3410F FOlEF 9622 t 

01486 fffff lf22B 9623 
01487 34308 El473 9625 

9631 
01488 35350 f0020 9632 
01489 3410F F00BA 9633 
014BA fffff £0092 9634 

%35 
%36 
%37 
%38 
%39 
'36il0 
%41 

01488 373f2 f00BB 9642 
0l48C 373Fl FUOBB 9643 

%44 
01480 Uf322 £12CA 9666 
0148E 373F2 F00B8 9667 
014Bf 373fl f00BB 9668 
01490 3535E FUU20 9669 
01491 2Dlf2 f020A 9670 
01492 433F0 35499 9671 
01493 2D1Fl f020D 9672 
01494 FFFFf 35499 9673 
01495 5535£ f0020 9674 

%75 
01496 0F322 £1170 9676 
01497 OF322 El18D 9617 
01498 FfffF El090 9678 

%7'3 
9680 
%81 

01499 4505£ f0020 9682 
0149A 603EE 33C9C 9683 
0I49B 0F322 El2CA 9684 
0149C 433f0 FFfFF 9685 
0I49D 0F322 EIIA9 9686 
0149E 433F0 ffFFF 9687 

; 

RDRAHB RO,ILDFLG 
rnrnrr RU, rn 
BNZ tLD215 
TSlRBlT R3, J 

BUZ lLD21S 

RSTMBIT nSG2+MSGl,MSGfLG 
RDRAHB RO,MSGFLG 
RSTRBJT RU,M562+MSG1 
ALDRAN R0 1HSGFLG 
JSR STRTOVR 
RTOR RO,Rll & JHP ILD212Btl 

;lf SET, VERlfY IS COMPLEfE 
;MUDE 1 (CONTINUOUS READ)? 
; IF NUf 1 VERIFY lS COMPLETE 

;Delete Message Sent flags 

;GfT START CYL. & HEAD 
;$Start over 

ILD215: SETRBIT R0,20 
ALDRAM RO,tLDFLG 
JMP NCNPLT0 

;SET LAST OPERATION FLAG 

;NORMAL COMPLETE ENDING 

DISPLAY THE LAST CYLINDER AND HEADn 
; 
ILD3U0: 

; 

RDRAMB R2,STCYL 
RDRAMB R 11 S THO 

;GET LAST STARTING CYLINDER 
;GET LAST STARTlNG HEAD 

CALL R2 1CKfLAG ;CHECK fOR FLAG BYTE 
RDRANB R2,STCYL ;GET STARTING CYL. AND ••• 
RDRAnB Rl,STHD ;START HEAD FOR CHECKING 
SETRBIT Rl4 120 ;SET SPECIAL FLAG 
SUBB DB,fUUTL,RAME,R2 & NUP MAXCYLI ;lf CYLINDER NUMBER IS ••• 
RESEfR R0 & CJMP ALB,ILD304 ;GREATER THAH MAX., GET NEH CYL. 
SUBB DB,FUUTL,RAME,Rl & NOP MAXHDI ;IF HEAD NU. IS GREATER ••• 
CJMP ALB,ILD3~4 ;THAN MAX., GET NEW ENTRIES 
RSTRBIT Rl4 120 ;RESET SPECIAL FLAG 

ILD303: CALL R2,STRTCYL 
CALL R2,STRTHD 
JMP ILD06 

;PRINT CYLINDER NO. AND .•• 
; HEAD NUrrnrn 
;ARE THESE NUMBERS OK? 

GET NEW CYLINDER AND HEAD PARAMETERS 
; 
ILD304: TSTRBIT Rl4,20 

XOR AU,B,Rl4,Rl4 & BNZ $t2 
CALL R2,CKfLAG 
RESETR RO 
CALL R2,GTSTCYL 
RESETR RO 

;SPECIAL fLAG SET? 
;IF SET, RESET IT & JUMP 
;CHECK FOR FLAG BYTE 

;GET CYLINDER NU. FROM OPERATOR 
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Addr 

0149F OF322 El1C7 9688 
9689 

0l4AO 37352 f14A2 96'30 
0J4Al fffff lf183 9691 

%'32 
9693 
%94 

~14A2 fffff lf22B 9695 
014A3 5535F F1C~0 9696 
014A4 4505E f0200 9697 
~l4A5 603EE 33CAD 9698 
014A6 Fffff lf 1A7 9699 
Ul4A/ FFFFF 33C4C 9700 

9701 
014A8 37350 f0016 9/02 
0J4A9 0F322 E0E7B 9703 
U14AA 0F322 El26E 9704 
014AB 0F322 £1289 9705 
Ut4AC FFFFF El44A 9706 

9707 
014AD 373F0 f00BA 9708 
~14AE 35350 f0400 970'3 
D14Af fffff £1488 9710 

'3711 
9712 
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CALL R2,GTSTHED ;GET HEAD NUMBER 
i 
ILD306: RDMSKB R2,ILD310 

JSR SAVCorn ;SAVE ILD CONTINUATION LUC. 

VERIFY ONE TRACK CONTINUATION LUCATlON" 
i 
ILD310: JSR STRTOVR 

; 

RSTRBIT Rl5, lCUU 
TSTRBll Rl4, 200 
XOR AO,B,Rl4,Rl4 & BNZ 1LD311 
JSR CHKMSGl 
BNZ ILD20'.3 

RD!iSKB RU,DG22 
CALL R2,1SSCMDA1 
CALL R2,PRrHDRV 
CALL R2,CYLH£D 
JHP ILD2~2 

ILD311: RDRAMB RU,ILDFLG 
SETRBIT R0,40U 
JMP ILD215 

;GET STARTING CYL. AND HEAD 
;RESET SOnE FLAGS 
;ALT. TRACK FLAG? 
;YES RESET lT & END THE !LD 
;CHECK nSG. SENT l 
;lf SET, SKlP MESSAGE 

;MS6: "VERlfYINS D~. " 
;PrnH DRlVE NO. 
;PRINT CYLINDER AND HEAD NOS. 
;VERlfY THE TRACK 

;6£1 ILD FLAGS 
;SET THE fUR!iAT DEFECTIVE FLAG ••. 
;AND rnD 1H£ ILD 

9713 TITLE I LD 5 - DSC I 1....U·Yf J N('.:i Sf::f.:J::: TE!'.:iT 
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Addr Line J LD ~5 -- osc 1 Lt...{-\'f :1 NC:i s1~£K ·n::Yrr 

'3715 
9716 ILD500: mu $ 

~14BU 373F2 f00B8 9720 RDRAnB R2,SfCYL ;GET LAST STARTING CYLlnDER 
014Bl 373Fl f00B9 9721 IWf<ANB R 1, UDCYL ;GET LAST END CYLINDER 
014B2 3710f f00B6 9722 RESE rnAn CURllD ;CURRENT HEAD = 0 

9723 
014B3 UF322 E12CA 972·1 CALL R2, CKflAG ;CHECK FOR FLAG BYTE 
01484 373f3 f020D 9725 RDRArrn R3, flAXHDI ;END HEAD = nAX. llEAD 
014B5 373F2 F00BB 9726 RDRAMB R2,STCYL ;GET START CYLINDER AND ••• 
01486 373fl FU0B9 9727 RDRAr1B R 1, rmCYL ;END CYLINDER FOR CHECKING 
014B7 2Dlf2 f0245 9728 SUBB DB,FOUTL,RANE,R2 ~NOP MAXCYLDI ;IF START CYLINDER ) THAN ••• 
014B8 433F0 354Cl 972'3 RESETR R0 & CJMP ALB,ILD503 ;HAX. DRIVE CYLINDER, JUnP 
014B9 2Dlf l f0245 9730 SUBB DB,fOUTL,RAME,Rl & NOP MAXCYLDI ;If END CYLINDER ) THAN ••• 
014BA 61121 35515 '3731 XOR AB,FOUTL,R2,Rl & CJMP ALB,ILD700•t ;MAX. DRlVE CYLlNDER, JUMP 

9732 ; 
014BB fffff 334Cl 9733 ILD502: BOZ JLD503 ;IF START= END CYL., JUMP 
014BC 37l0F F00BB '3734 RESETRAH snm 
014BD 3413f f00BC 9735 ALDRAN R3,NDHD ;SAVE ENDING HEAD 

9736 
9737 Prjnt L:::tst Star·t ~· •.:I. End cyl :t.nclt:~\'·s 
9738 

014BE 0f322 Ell70 9739 CALL RZ,STRTCYL ;DISPLAY STARTING CYLINDER 
014Bf ~F322 Ell77 974~ CALL R2,ENDCYL ;DlSPLAY ENDING CYLINDER 
014C0 fffff £1090 9741 JflP lLD06 ;ARE THESE NUttBERS UK? 

9742 ; 
Ul4Cl 0F322 EllA9 9743 ILD5U3: CALL R2,6TSTCYL ;6£1 STARTING CYL. fROM OPERATOR 
014C2 373F3 f02~D '37H RDRAf1B R3,l1AXHDI ;END HEAD = HAI. HEAD 
014C3 433F0 fffFf 9745 RESETR RU 

'3746 
014C4 3413f fU0BC 9747 ALDRAtl R3,NDHD ;SAVf ENDING HEAD 
014C5 0F322 EllBA '3748 CALL R2, 6TNDCYL ;GET END CYL. FROM OPERATOR 
014C6 373f l f00BB 9749 RDRANB RI,STCYL ;GET START CYLINDER 

'3750 
014C7 6111~ fffff 9751 XUR AB,FUUTL,Rl,R0 
Bl4C8 FFFFF 33lf6 '3752 BOZ BADCYL ;lf START=END CYL., 6Ef NEW ENTRY 
014C9 Fffff El092 9753 Jr-IP ILD0&A 

'3754 ; 
014CA 3710F f00B2 9755 ILD506: RESETRAM MAINILD2 ;RESET START CYL. DISPLAY 
014CB 37l0F f00B3 9756 RESETRAM MAlNILD3 ;RESET END CYL. DISPLAY 
014CC 37350 f003C 9757 RDNSKB R0,DIGO ;MSG: "OSCILLATING SEEK u 

014CD 0F322 E120C '3758 CALL R2,ILDSTRT ;CHECK IF THIS IS O.K. 
9759 
9760 f.) T {.~ F:'. 'f CJSC I l...LAT J N(~j SEEK TEf.)T 
'3761 

014CE 37352 Fl4D0 9762 RDNSKB R2 1$+2 
Ol4CF Fffff lf183 '3763 JSR snvcorn ;SAYE ILD CONTINUATION LUC. 

9764 
014DU fffff lf1A7 9765 JSR CHKt-1561 ;CHECK MSG. SENT l 
Ul4Dl FFFFf 33CD4 '376& BNZ ILD510 ;lF SET, SKIP HESSASE 

9767 
014D2 37350 F~03C '3768 RDnSKB RU,Da60 
01403 0F322 £1544 9769 CALL R2,S£EKRUN ;nSG: "OSClLLATlNG SEEK RUNNING " 

- ·-···-· -................. ····-·-··· •... -... ·····-····-----·-·-------·--·-··----·- ·--·--- ......... .......... .... . ·--··------------ ----·--·-···-···· "'·--···-- ---··· --·-··-·---··---·-·--·-········- -··-·-···-······ ··--·- ..... _ ...... , .. ,, ................... ·-···- ----- ·-·--------·-····--··---· ..... .. 
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Addr Line ILD ~i - Ot:>C:1 LL..?~TJNt3 St::EK TE~)l 

'3770 
9771 11. .. D-·~5 i: ont i nuat ion 1 oc n 

9772 
01404 373f I f0UBA 9773 
Ol4D5 4505F F0400 9774 
01406 fFfFf 33CDE 9775 

'3776 
01407 45051 f0100 9777 
014D8 60311 33CE1 9778 
0I4D9 35351 f010U 9779 
014DA 3710F FOOB3 9780 

9781 
Ul4DB 373f0 f00B8 9781 t 

014DC 3410F f 00B2 9781 + 
9782 

014DD 3410F f00B5 9783 
014DE 3411F f00BA 9784 
014Df 37352 f 154B 9785 
Ul4E0 FfFFf EllSA 9/86 

9787 
014El 3710f f00B2 9788 

9789 
014E2 373f0 f00B9 9789 t 

Ul4E3 3410F F00B3 9789 t 

014E4 fffff El4DD 9790 

; 
ILD510: RDRAMB Rl,ILDfLG 

fSTRBIT RlS, 400 
Bra IL051 l+l 

; 

TSTRBIT Rl, 100 
XOR AO,B,RI,Rl & BHZ lLD5l2 
SETRBIT Rl, 100 
RESETRAM HAlNILD3 
MUVSHB STCYL,ttA1NlLD2 
RDRAMB R0,STCYL 
ALDRAH RD,MAINILD2 

ILD511: ALURAM RU,CURCYL 
ALDRAH RI,ILDFLG 
RDMSKB R2,READHUR 
JHP ILDSK" 

; 
ILD512: RESETRAM MAINILD2 

nuvsnB NDCYL,MAINILD3 
RDRAMB RU,NUCYL 
ALDRAN R0,HAINILD3 
JtlP ILD51 I 

;GET ILD FLAGS 
;CHECK SH-RETRY FLAG 
;If SET, SEEK TO SAME CYLINDER 

;CHECK FOR ALT. CYL. fLAG 
;lF SET, RESET IT & JUMP 
;SET ALT. CYL. fLAG 
;CLEAR END CYL. DISPLAY 
;Display Start Cylinder 

;SAVE CYLINDER FOR SEEK 
;SAVE ItD FLAGS 
;RETURN ADDRESS AFTER SEEK 

;CLEAR SlART CYLINDER UlSPLAY 
;Display Ending Cylinder 

'3791 
9792 
9793 TITLE I LD 6 -- l~::f-\l\IDClM St.::EK "'f EST 
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Addr Line I LD 6 - ~~:'.?-\NDCJVI sr.:::Ei< TF..::f.:> .. r 

97•35 
9796 ILD6U0: EQU $ 

Ul4E5 UF322 El2CA 9801 
014£6 373fU fU245 9802 
014E7 373Fl FU20D 9803 
014£8 341UF F00B9 9804 
014E9 34llf FUOBC 9805 
Ul4EA 373f I f OOB5 9806 
Ul4EB FFFFF 33CED 9807 
014EC 34301 fffff 9808 
014ED 34tlf FOlfD 9809 
014EE 3411F F00D2 9810 
0l4EF 3710F f00B3 9811 

9812 
014f0 37350 f003D 9813 
014Fl 0F322 El20C 9814 

9815 
9816 
9817 

014f2 37352 fl4f 4 9818 
014f3 FFfff 1Fl83 9819 

9820 
014f 4 fFffF lflA7 9821 
014FS 433FC 33Cf8 9822 

9823 
Ul4f6 37350 F003D 9824 
014f7 OF322 £1544 9825 

9826 
9827 
'3828 

0J4f8 3710F f00B6 9829 
014f9 373FB f00BS 9830 
014FA 4505f f040U 9831 
014FB FFFFF 33011 9832 
014FC 3710f f00B3 9833 
014FD 373FD fUOB4 9834 
014FE 55350 f0800 9835 

9836 
014ff £0400 lf350 9836 + 
91500 0614E f0006 9837 

9838 
01501 E0400 lf03C 9838 t 

01502 34503 4F002 9839 
01503 335f3 887Ff 9840 
01504 053f3 f002F 9841 
01505 45353 F0Fff 9842 

9843 
01506 3735J f063D 9844 
01507 373f2 f0lfD ~845 

01508 0B3f3 1F204 9846 

CALL R2,CKFLAl3 
RURAHB R~,MAXCYLDl 
RURAnB lH, MAX HU I 

ILD601: ALDRAM Ra,NDCYL 
ALURAn Rl,NUHD 
RDRAMB Rl 1CURCYL 
BNZ $+2 

; Cl!ECK FIJR Hl< IVE FLAG 
;BET MAX. CYLlNUER 
;END HEAD = MAX. HEAD 
;ENU CYL.= MAX. CYL. 
;SAVE ENDING HEAD 
;GET CURNENl CYLINDER 
;If NUT ZERU, CUR. CYL.= SEED 
;ELSE, MAX. CYL.= SEED HURD 

; 

RTUR RU,Rl 
ALDRAM Rl,SEEDURD 
ALDRAH Rl 1MAINILD2 
RESETRAM MAINILD3 

RDf'JSKB R0,Dtt61 
CALL R2 1 ILDSTRT 

START RANDOM SEEi< TEST 

RDMSKB R2 1$+2 
JSR SAVCONT 

JSR CHKNSGl 
RESETR Rt2 & BNZ ILD606 

RDHSKB RU,lmt 
CALL R21SEEKRUN 

lLD-6 continuation loc. 

;SAVE THE lNITIAL SEED HURD AND ••• 
;DISPLAY IT 

;MSG: "RANDUM SEEK " 
;CHECK IF THIS IS O.K. 

;SAVE ILD CONTINUATION LUC. 

;CHECK NESSGE SENT l 

;IF SET, SKIP nESSAGE 

;MSG: 0 RANDUM SEEK RUNN1N6 u 

ILD606: RESETRAM CURHD ;HEAD NU. IS AlMAYS 0 

; 

RURAMB Rll 1CURCYL ;GET CUR. CYLINDER 
TSTRBIT Rl5,4U0 ;CHECK SM-RETRY fLAG 
BNZ lLD60a ;If SET, SEEK ru CUR. CYLlND~R 

RESETRAM MA1NlLD3 ;CLEAR lLD DISPLAY 12 LSB'S 
RDRAMB Rl3, lLDDRV . ;GET ILD URlVE NU. 
RSTRBIT Rl31800 ;RESET VALID BIT 
JSR.P ERRLUG ;GET ERROR/USAGE LUC. THIS DRIVE 
SETPGE ERRLOG_SHR_HttB & JSRP ERRLOG 
ADD UU,FUUTL,MSKI,IRE6 & NOP Dn6 ;ADD BIAS FUR SEEK COUNT 
JSR. P StlBRD+ 1 ; GET CURRENT SEEK COUNT 
SETPGE snBRD+l_SHRJiGB rt JSRP SnBRD+l 
OR AZ,RSBZ,RU,R3 & PSHLD 2 
RSHFTZ R3 
ADD DB,B,RAME,R3 & NOP ATTNHIO 
HSKRBIT R3,Httfff 

;MOVE IT INTO POSITION 
;INCR.+ LAST ATTN. HlO NU. 
;MASK IT TO 12 BITS 

ILD607: RDHSKB Rl,Dttl597 
RDRAMB R2,SEEDWRD 

;MULTIPLIER = 1597 CDUN'T ASK WHY) 
;TinES SEED HORD 

INCRB R3 & JSR MULTPLYB ;INCR. SEEK COUNT 
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Addr Line I LD 6 -- F:'.{~l\IDCJM St'.::E.K TES"f 

9347 
01509 61330 fffff 9848 
0150A 3410f FOlFD '384'3 
OJ50B 45350 f07ff 9853 

'3855 
0150C 2Dlf0 f00B9 9856 
01500 34308 35506 '3857 

9858 
0150£ 650fB f~0B5 9859 
0150F FFFFF 33506 '3860 

'3861 
01510 341Bf fOOB5 9862 
01511 34\BF FOOB2 9863 
01512 37352 f 154B 9864 
Ul513 Fffff Ell5A '3865 

9866 
9867 
9868 

XOR AB,B,R3,R0 
ALDRAM RU,SEEDWRD 
f!SKRBIT RU, 7ff 

;XOR QUOTIENT WlTH SEEK COUNT = 
; NEU SEED umm 
;TRUNCATE UUUTIENT TO JJ BITS 

SUBB DB,FOUTL,RAME,RO & NOP NDCYL ;If QUOTIENT ) MAX. CYLINDER ••• 
RTOR RO,Rll ~ CJMP ALB,ILD607 ;RE-COMPUTE CYLINDER NUttBER 

XOR DB,Q,RAME,Rll ~ NUP CURCYL 
BOZ ILD607 

ALDRAM Rll,CURCYL 
ILD608: ALDRAM Rll 1 MAlNlLD2 

RDMSKB R2,READHDR 
Jf1P ILDSK0 

;If NEW CYLINDER= CUR ••• 
;CYL., RE-COMPUTE CYL. NUMBER 

;SET NEW CURRENT CYLINDER AND ••• 
;DISPLAY lT 
;RETURN LOC. AFTER SEEK 
; SEEK THE DR lVE 
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Addr Line J LD 7 "- St:::G!Ut::l\IT I f'..'lL.. SEf::t=:: TEST 

'3870 
9871 St.::T UP CYLil\IDEF:'. Lil"llTS 
'3872 i 
9873 ILD700: El:!U $ 

U1Sl4 3710F FOOB8 '3817 RESETRAn STCYL ;STARTING CYLlNDER = U 
9878 

01515 0f322 £12CA 9879 CALL R2,CKfLAG ;CHECK FOR DRIVE fLAG 
01516 373FO FU245 '38BU RDRAHB R0 1HAXCYLD1 ;END CYL.= MAX. CYL. 
01517 373f3 fU20D 9881 RDRAtlB R3 1 f'JAXHD I ;END HEAD= MAX. HEAD 
01518 3410F FOUB'3 9882 ILD7Ul: ALDRAf1 RO,NDCYL ;SAVE ENDING CYLINDER 
01519 3710F f00B6 9883 RESETRAtl CURHD ; CUR. H£AD NU. IS ALWAYS 0 
Ul51A Fffff El4BC '3884 JnP ILD5U2tl ;PRINT CYLlNUER NUnBERS 

9885 ; 
01518 37350 f003B 9886 ILD702: RDtlSKB R0 1 Dtt59 ;f'ISG: "SEUUENTlAL SEEK " 
0151C OF322 El20C 9887 CALL R2 1 ILDSTRr ;CHECK If lHlS IS O.K. 

9888 
'388'3 STf..)t~'.T S !::. W .. H.:]\I T J (.\ L. f3t:::Et< TEST 
'38'30 

01510 373FO f00BB 9891 RDRAMB RO,STCYL ;GET STARr CYLINDER 
01SlE 373Fl f00B9 98'32 RDRAHB Rl,NDCYL ;GET ENDING CYLINDER 
0151F 29110 ffffF 9893 SUBB AB,fUUTL,Rl,R0 ;If THE ENDING CYLINDER IS) ••• 
01520 ffFff 34526 9894 CJf1P AIJB, lLD7U4 ;THAN STARTING CYL., CONTINUE 

9895 
01521 370FF f00BA 98% RDRAMQ ILDFLG 
01522 3605f f0I00 9897 SETLJBIT 100 ;SET REV. S£EK fLA6 
01523 321FF F00BA '3898 QLDRAl1 lLDFLG 
01524 3410f f00B9 9899 ALDRMI R0 1 NDCYL ;SET START CYL.= END CYL. 
01525 3411F FDOB8 '3900 AL DRAM IH, STCYL ;SET END CYL.= SfARf CYL. 

9901 ; 
01526 3410f f00B2 9902 ILD704: ALDRAM R0,nAINILD2 ;DISPLAY STARTING AND ••• 
0152/ 34llf F00B3 '3'303 ALDRAM Rl,MAINILD3 ;ENDlNG CYLINDERS 
01528 37352 f 152A 9904 ~DMSKB R2 1$+2 
01529 fFfFF lf 183 '3905 JSR SAVCIJNT ;SAVE ILD CONTlNUATIUN LOC. 

990& 
OI52A fffff lf 1A7 99~7 JSR CHKt-lSGl ;CHECK MESSAGE SENT 1 
Ul52B ffFFF 33D3U 9':H.J8 BNZ lLD705 ;IF SEf, SKlP MESSAGE 

9909 
Ul52C 37350 f0038 '3'31U RDI1SKB R0,Dtt5'3 
0152D 0f 322 EI544 9911 CALL R2,SEEKRUN ;MSG: "SEUUENTIAL SEEK RUNNING " 

'3'312 
0152£ 37352 fl54B 9913 RDMSKB R2,READHDR ;RETURN ADDR. AfTER SEEK 
0152F fFFFF EllSA '3'314 Jf1P lLDSK0 ;SEEK TO srARTING CYLlNDER 

9915 
9916 JLD"·"7 cont inue:\t ion J. C11:" 

9917 ; 
01530 373F0 f00B5 9918 ILD705: RDRAMB R0,CURCYL ;GET CURRENT CYLINDER 
01531 373f 1 F00BA '3919 RDRANB Rl,ILDFLG ;GET ILD FLAGS 
01532 4505f f0400 9920 TSTRB!T Rl5, 400 ;CHECK SM-RETRY fLAG 
01533 fFfFF 33CDD '3'321 Bra ILD511 ;IF SET, SEEK TU CUR. CYLINDER 

9922 
01534 45051 f0100 9923 TSTRBIT Rl, 100 ;CHECK REV. SEEK FLAG 
01535 fffFf 33D3C '3'324 Bra ILD707 ; If SET 1 JUf1P 
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Mdr Line I LD 7 - SEf:,!UENl I (.~L f3L.:.::EK ·r 1::~~3T 

'3'325 
01536 2Dlf0 f00B9 9925 
01537 FFFFF 34541 '3927 

9928 
'3n·3 
9930 

01538 370ff f00BB 9931 
01539 321FF F00B3 9932 
0153A 35351 f0I00 9933 

SUBB DB,FOUTL,RAME,R0 & NOP NDCYL ;If ENU CYLINDER IS GREATER ••• 
CJHP AGB,ILD/08 ;THAN CURRENT CYL., FORWARD SEEK 

START REVERSE SEEKS 

RDRAfH1 STCYL 
QLDRAr1 r1A lrHLD3 
SETRBlT RI, 100 

;DISPLAY STARTING CYLINDER ••• 
;AS FINAL SEEK DESTINATION 
;SET REV. SEEK FLAG 

9934 ; 
0153B 133f0 £1542 9935 JLD706: DECRB R0 & JHP JLD710 ;DECR. CURRENT CYLINDER 

'3'336 
0153C 2Dlf0 f00BB 9937 
01530 FFFFF 3553B 9938 

9939 
9'340 
9'Hl 

0153£ 370ff f00B9 9942 
0153f 321Ff f00B3 9943 
0I54U 55351 f010~ 9944 

9'345 
01541 0B3F0 fffff 9946 

9'347 
01542 3410F f00B2 9948 
01543 FFFFF El4DD 9949 

995U 
'3951 
9952 
'3953 
9954 

01544 FfffF lf2A3 9955 
01545 0F322 E0E7B 9'356 
01546 37350 f0U43 9957 
01547 OF322 E0E7B 9958 
01548 0f322 El26E 9959 
01549 FFFFF lf 1A4 9960 
0154A fffff E12A0 9961 

'3%2 
9963 
9%4 

; 
ILD707: SUBB DH,fOUTL,RAnE,R0 & NOP STCYL ;If START CYLINDER IS LESS ••• 

CJMP ALB,ILDJ06 ;THAN CURRENT CYL., REVERSE SEEK 

i 

START FORWARD SEEKS 

RDRAHQ NDCYL 
QLDRAr1 l1AINILU3 
RSTRBIT Rl, rn~1 

ILD708: INCRB R0 
i 
ILD710: ALDRAM RO,MAINILD2 

Jf1P ILD511 

;DISPLAY ENDING CYLINDER ••• 
;AS FINAL SEEK DESTINATION 
;RESET REV. SEEK FLAG 

;lNCR. CURRENT CYLINDER 

;DJSPLAY CURRENT CYLINDER 
;SEEK ntE URIVE 

; THIS ROUTINE PRINTS THE 'RUNNING' MESSAGE fUR SEEK ILD'S. 
;Upon entry: RU = message no. to be printed. 

SEEKRUN: JSR SAVRET4 
CALL R2,ISSCMDA1 
RDrlSKB RO, Dtt67 
CALL R2, I sscrrnA 1 
CALL R2,PRNTDRV 
JSR SEHtSGl 
Jl1P RTRN4 

TITLE SEEK TESTS 

;SAVE RETURN FRUM THIS ROUTINE 
;PRINT SEEK MESSAGE 

;PRINT "RUNNING UR. R 

;PRINT THE DRIVE NUMBER 
;SET ttESSAGE SENT 1 fLAG ..• 
;AND RETURN 
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Addr Line SEEi< TESTf.'.i 

9%6 
9967 
9968 
9%9 
'3'HO 
9971 
9972 
99"/3 
'3914 

0154B C3020 fffff 9975 
0154C 45350 F000F '3'376 
0154D 45050 f0001 9977 
Ul54E fffff 33570 9978 

9979 
0154f J73fB f0DB5 9980 
01550 370FF f020A '3981 
01551 281B0 fffff 9982 
01552 FFFFF 34570 9983 

9984 
01553 OF322 £1239 9985 
01554 433F5 FFfFF 9986 
01555 373FB F00B5 9987 
01556 34383 FFFFF '3'388 
01557 433f9 fffff 9989 
01558 433FC FFFFF '39'30 

9991 
01559 E0403 lf569 99'31 + 
0155A Blf00 F0030 9992 
01558 El00D FFFFF ·n·33 

9994 
0155C 4505f f0400 9995 
Ul55D FFFFF 3JD60 9'3% 

9997 
0I55E 37350 F000A '3997 + 
0I55f 3410f f0018 9997 + 
01560 35355 fUlOU 9998 
01561 37350 fl572 9999 

rn0u~ 

01562 E0400 lf 4C6 10000 + 
01563 37350 F61A8 10001 

rno02 
01564 E04U0 1F4C2 10002 + 
01565 37350 f156B 10003 

10004 
01566 £0400 lf4C0 10004 + 
01567 3535f F00Ul 10005 

J.0~U6 

10007 
01568 E0400 1F37C 10007 + 

; This is the routine used in ILD Seek tests to verify drive position when 
;a seek completes. The routine is enabled v1th node Sv1tch 1. All seeks are 
;verified on Head O. Seeks to Alternate cylinders are not verified, 
;The routine is entered from ILD24 upon completion of a Seek. 
;Return is to the location saved in SAVCONT after going thru the Wait Loop 
;via 1LD2U. 
;Upon entry: CURCYL =Desired cylinder 
; 
REAUHDR: RD SCP,MUDESW,R0 

USKRBIT 1rn,H!f 
TSTRBlT R0, l 

;REAU THE MUDE SWITCHES 
;lSULATE THE SHITCHES 
;CHECK FUR MODE 1 

BOZ READHDR5 

RURAMB RII,CURCYL 
RDRAf1Q I1AXCYL I 
SUBB AQ,fUUTL,RII,Z£RO 
CJMP AGB,READHDR5 

; If NIH, RETURN 

;GET THE CURRENT CYLINDER 
;6ET MAX. CYLlNDER 
;IF THE CURRENT CYLINDER IS ••• 
;GREATER THAN HAX., RETURH 

CALL R2,ILDRUN ;RE-SELECT THE lLD DRIVE 
RESETR RS ;RESET READ/WRITE FLAGS 

READHDRl: RDRAMB Rll,CURCYL ;READ CURRENT CYLINDER 

; 

RTOR Rll, R3 ; MOVE CYLlNDER rn R3 
RESETR R9 ;RECORD NU. IS 0 
RESETR Rl2 ;HEAD NO. lS 0 
JSR.P DRVHDR ;LOAD THE EXPECTED HEADER 
SETPGE DRVHDR_SHRjrnB & JSRP DRVUDR 
HRTE HSSH,LDXNCJ & NOP RDHDR 
CTL HSSM,XMCJCND ;START READ HEADER 

TSTRBIT RIS,400 
Bra H3 
SETMBIT DU10,SEN415 
RDMSKB RU,D*l0 
ALDRAN R0,SEN415 

;SM-RETRY FLAG? 
;lF SET, ALLOW NORMAL RECOVERY 
;Retry = 10 to prevent recovery 

SETRBIT R5,1U0 ;SET SM-READ ACTIVE 
RUMSKB R0,READHUK6 ;SM-ERROR RETURN LUC. 
JSR. p SAVSr1R TN i SAVE IT Is CASE l)f rnROR 
SE.TPGE SAVStlRTN_SHR_HttB & JSRP SAVS!1RlN 
RDMSKB RU,61A8 ;SET 50-NS. flNER 
JSR.P SAVSMllM ;SAVE IT 
SETPGE SAVSMT In_SHRJt~B & JSRP SAVSnT In 
RDMSKB R0,READHDR4 ;SM-DUNE RETURN LOC. 
JSR.P SAVIRPT ;SAVE IT 
S£TP6E SAVIRPT_SHR_HttD & JSRP SAVIRPT 
SETRBlT Rl5, 1 ;SET llEADER READ FLAG 

READHDR3: JSR.P SMIRPT ;CHECK FUR AN INTERRUPT 
SETPGE srHRPT _SHRJf!tB & JSRP SfHRPT 
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100118 
10~09 

Ul569 £0400 lF4UB 100U9 t 

0J56A fffff £1568 10010 
l00ll 
10012 
10013 

0156B £1000 Fffff 10014 
10015 

0156C £0400 lf525 10015 + 
~1560 3710f f0018 10016 
0156£ FFFfF lf579 10017 
Ot56f Fffff 33D76 10018 
UJ570 5535F f0401 10019 
01571 FFFFF El0D3 10020 

10021 
10022 
10023 

01572 4505£ F0200 10024 
01573 603EE 33055 10025 

10026 
01574 fffff lf579 10027 
01575 Fffff 33002 10028 
01576 3410f f00B3 100L9 
01577 3535F f800U 10030 
01578 Fffff El0f8 10~31 

10032 
1U033 
10034 
10035 
10036 
10037 

01579 CtOAl fffff 10038 
0157A Cl0Al C0003 10039 
01578 45351 FOOOF 10040 
0157C 01711 9857C 10041 
01570 Cl090 fFFFf 10042 
0157£ Cl090 fffff 10043 
Ol57F 31310 4F001 10044 

10045 
015~0 01711 887ff 10045 t 
01581 611B0 AF7ff 10046 

10047 
10048 
10049 

fr1 Aug 17 07:38:22 1990 Page 188 

Hl:'.::f..1Df.::t-;:: 'v'ER I FY 

JSR.P SttTJMER ;D~CR. llMEK AND ••• 
SETPGE SIH lrlER_SHRJinB & JSRP SIH 1f1ER 
JMP READHDR3 ;CHECK A6AlN 

NURtlAL COMPLETE 
; 
READHDR4: CTL HSSM,DlfRST 

JSR.P HSWAITR ;WAIT LOOP ROUTlNE 
SETPGE HS~JAITR_SHR_HttB & JSRP HSUAITR 
RESETRAM SEN415 ;RESET SM-RETRY COUNT 
JSR READCYL ;READ THE ACTUAL CYLINDER 
BNZ READHDRl ;IF 1CONPARE, ERROR 

READHDR5: RSTRBIT R15 1401 ;RESET RETRY/HEADER READ FLAGS 
JllP ILD20tl ;NORl1AL EXIT 

Sl1-ERRUR RETURU 
; 
READHDR6: TSTRBIT Rl4 1 20~ ;CHECK FOR ALT. TRACK FLAG 

XOR AO,B,Rl4,Rl4 & BNZ READHDRl 

JSR RfADCYL 
BOZ ILll1\.l 

READHDR7: ALDRAM RU,NAINILD3 
SETRBIT RlS,8000 
JNP 1LDL5B 

;Registers used: RU,Rl. 
;Upon exit: R0 =Actual cylinder 

RI-upper = Cylinder 4 msb's 

;IF SET, RESET (J & VERIFY ALT. 

;READ THE ACTUAL CYLINDER 
;If CYL. UK, HAIT LOUP & RETRY 
;DISPLAY ACTUAL CYLINDER 
;SET SEEK ERROR FLAG 
i ERROR RETUl<N 

ALU= 0 if actual cylinder =expected cylinder <Rll). 

REAUCYL: RU HSSM,RUURCYLN,Rl 
RD HSSM,RDDRCYLH,RJ & LDCT 3 ;READ CYL. MSB'S TO RI 
MSKRBlT RI,HttF ;DELETE THE URIVE NUMBER ANU ••• 
ADD AB,LSBZ,Rl,Rl & CJPCNT EVCNTZ,S ;MOVE CYL. MSB'S INTO POSlTlON 
RD HSSM,RDDRCYLL 1R\.l 
RD HSSN 1RDDRCYLL,R0 ;READ CYL. LSB'S TO R0 
UR AB,B,Rl,R0 & PSHLD 1 ;COMPLETE CYLINDER TO R0 
LSHFT2 Rl,Rl ;CYL. MSB'S TO RI-UPPER 
ADD AB,LSBZ,Rl,Rl & CLPCNT EVCNTZ 
XOR AB,FOUTL,Rll 1R0 & RTS ;ACTUAL CYL.= EXPECTED? RETURN 

Tl TLE I LD B ~~-~ ·:~ - £CC DI E>f·'L?-W cu::{~t~:'. 
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Addr 

10051 
1U052 
10053 

01582 37350 F003F J0054 
01583 0F322 El2l4 10055 

10056 
01584 3714E FU093 10057 
01585 fffff CU014 10058 

10059 
01586 E04U0 lf330 10059 t 

10060 
015a7 3705f f00Uf 10061 
01588 0F322 EUE7C 100b2 
Ul589 37350 FU03F 10063 
0158A 0F322 E0E7B 10064 
Ul58B 37350 FUU2A 10065 
015BC Of322 E0E7B 10066 
Ol58D Fffff El135 10067 

10068 

; 
ILD800: 

1LD8~2: 
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ILD 8 - DISK ECC DISPLAY CLEAR 

RD!'lSKB R0,Dtt63 
CALL R2,lLDSTRTA 

HOVE MSKl,IREG & NOP H~93 
LUCT 20 
JSR.P CLR25 
SETPGE CLR25_8HRJl~B & JSRP CLR25 

RDr1SKU Httf 
CALL R2,ISSCtlDA 
RDI1SKB R0 1DG63 
CALL R2, lSSCt!DA I 
RDnSKB RU,UH2 
CALL R2,ISSCMDA1 
Jl1P ILD2'3 

;MSG: "DISK ECC DISPALY CLEAR. 0 

;IS THIS O.K? 

;IST LUC. TU CLEAR 

;CLEAR ECC HISTORY DISPLAYS 

;CLEAR MESSAG£ DISPLAY 
;r1S6: uDlSK ECG DISPLAY CLEAR.u 
;PRINT THE NfSSAGE 

;MSG: u COMPLETE" 
;EXIT fliE (LI) 

10070 TITLE 1 L.D-B - CDC Sf·'t::C l AL 
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Addr Line I LD--· B -- CDC Sf:·r.~c 1 P1L 

1UU72 
IUU3 Equates for this ILD 
10074 i 
10075 MESI: £UU DttfiG ; $Nessage: 11 TEST. 11 

1U076 f1ES2: EUU U~52 ;s° CUUE=" message 
10077 ERSCMD: mu Httf ;$Clear UCP display command 
1U078 RUNr1ES: EUU U~67 ;S"RUNNING UR. " message 
10079 GETHEX: H!U H#Bfl ;$Get Hex digits OCP command 
1008~ PRTMEX: EUU lf 18 ;SPrint Hex digits command 
10081 
1U082 
10083 i 

0158£ 37350 F0UOG 10084 CDCILD: RDMSKB R0,6 ;$Cursor position = 6 
0158f 3705f f00~A 10085 RDf1SKQ HIA ;$Position Cursor comaand 
01590 0f322 E0£7C 10086 CALL R2,ISSCNDA ;$Do it 

1U087 
01591 37350 f0042 100BB RDtlSKB R0,MES1 ; $~1essage: 11 TEST. 11 

01592 0f322 E~E7B 10089 CALL R2, ISSCf1DAl ;$Print it 
10090 

01593 37350 f0034 10091 RUNSKB RU,MES2 ;$Message: " CODE=" 
01594 0F322 EOE7B lU092 CALL R2,ISSCMDA1 ;$Print it 

10093 
01595 37350 f0045 10094 RUMSKB R0,Dtt69 ; $f'lessage: 11 ?" 
~1596 0F322 E0E7B 10095 CALL R2, ISSCr1DAl ;Wrint it 

100% 
100'37 1:'.:it:?t 

,., 
,;.1 hE? ~'~ di[!its from t llf.-? opE-?rator .. 

10098 
01597 3705f f000A 10099 IWMSKQ HttA ;$Pos1t1on the cursor ••• 
01598 37350 F0011 10100 RD11SKB ~U, Din 1 ;no i:olumn 17 
01599 0F322 E0E7C 10101 CALL R2, ISSCrlUA ;$Do it 

1Ul02 
0159A 3705F f0086 1Ul03 RDMSKQ GET HEX ;$Command to get Hex d1g1ts 
Ul59B 37350 f~003 10104 RDMSKB Rl:l,3 ;$Three digits needed 
0159C 0f322 E0E7C 10105 CALL RZ, ISSUlDA ;$Get them from the operator 
0l59D 3410f f0236 10106 ALDRAf1 RO, SCRATCH ;$Temporarily save them 

10107 
0159E 373f0 F0303 10108 RDRAMB R0,fRBUNIT ;$Any previous ILD number? 
0159f fFfff 33DB1 10109 BUZ CDC[LD2 ;SYes, skip messages 
015A0 3705f f000f lUlJO RDMSKQ ERSCtlO ;$Clear OCP display 
OlSAl 0f322 E0E7C 10111 CALL R2, ISSCf1DA ;$Do it 
015A2 37350 F0037 10112 RDMSKB R0,Dtt55 ;SMessage: "ILD 0 

015A3 ~F322 EOE7B 10113 CALL R2,ISSCMDA1 ; $Pr int it 
10114 

015A4 373F0 f0236 10115 RDRArlB R0,SCRATCH ;$Get the saved d1g1ts 
015A5 37351 F0003 10116 RDnSKB IH,3 ;SThere are 3 of them 
015Af, 3705F f0008 10117 RDNSKQ PRTHEX ;$Command to print hex chars. 
Ul5A7 0f322 EOE7C 10118 CALL R2, ISSCnDA ; $Do it 

10119 
015AB 3705F f000A 10120 RUrlSKQ HttA ;$Pos1t1on the cursor ••• 
015A9 37350 F0008 10121 RDliSKB R0,8 ;no Po·3iti1Jn 8 
015AA 0f322 £0E7C J0122 CALL R2, ISSCtlDA i $Do it 
OlSAB 37350 F0043 10123 RDl1SKB RU,RUfmES ;SHessage: nRUNNIN6 OR. " 
0l5AC 0F322 E0E7B 10124 CALL R2,lSSCnDA1 ; $Pr mt it 

1Ul2:l 
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Addr Line I LD--B - CDC SPEC I {~L 

UH26 
015AD 373F0 f0236 10126 + 
015AE 3410F F0303 10126 r 
015AF 45350 f001f 10127 
01580 UF322 Et270 \0128 

lU129 
1Ul3U 
10131 

015Bl E407£ Fffff JU132 
Ul5B2 E46Fl Fffff 10133 
~15B3 77JFA f0236 10134 
01584 77158 f03C0 10135 
01585 7710C ffFFf 10136 
01586 E4401 Fffff 10137 
015B7 £417B Fffff 10138 

UH3'3 
HH4U 
HH41 

UISBB 37350 f0727 10142 
01589 D0FF0 FFFFF 10143 
015BA 35350 f00EU 10144 
015BB 37351 f 1004 10145 

10146 
015BC 45081 335BE 10147 
U15BD 133f0 335BC 10148 

l0149 
10150 
10151 

015BE £0204 FffFF 10152 
U15Bf E0090 4F7FF 10153 
015C0 FFFFf FFFFF 10154 
015Cl FFFFF 88/Ff 10155 
015C2 FFFFF E113B 10156 

10157 

; 

novsrrn 
RDRAf'IB 
nLDRAt1 
MSKRBIT 
CALL 

SCRATCH,FR8UNIT 
RO, SCRATCH 
Ro, rn8ur1 Ir 
RO, If 
R2,PRTNBR 

;Snove the ILD code to FRBUNir 

;$Isolate the Drive no. and ••• 
;$Pnnt it 

Send code to the HSP interface" 

CDCILD2: CTL HlO,SPILCHl ;$Select the HSP interface 
CTL HIO,ENCHT ;$Assure tags are enabled 
XNUR DZ,FOUTL,RAME,UBRl & NOP SCRATCH ;SLoad 3 hex digits to lsb's 
XNOR DZ,FOUTL,nSK2,UBR2 & NOP Htt3C0 ;$Load Recovery Action code = f 
XNOR DZ,FOU1L,ZERU,UBR3 ;$ 12 osh's are ~'s 
CTL HIU,HDRVGJS ;SEnable vord onto the U-bus and ••• 
CTL HIU,SET£l ;$set E.I. 

Wait for response. 

RDf15KB Rt1 I 727 
RDXFR SMC,,RU 
SETRBIT R~,H#E0 

RDHSK8 Rl,1004 

;$Set 3-second ••• 
; $t uaer into ... 
; $ Rll 
;Sttask to allov !A or Ef 

AND DB,U,HIOST,RJ & BUZ S+2 ;$If time-out, jucp 
DECR8 R0 & BOZ S-1 ;SOecr. timer; No 1rpt., jump back 

Interrupt received w 3-second timeout" 

CTL 
CTL 
NOP 
CLP CUT 
JNP 

snc,RSTJDP.K 
SMC,UHPRST & PSHLD Htt7Ff 

EVCrm 
lLD29A+J 

;$Acknowledge the interrupt 
;$De-select the HSP 
;$Delay here while ••• 
; $the E. I. is accepted 
;$Return to ILD code 

10158 TITLE D l SPUW CDC TEST f;::t:~SULTf3 
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Addr Line DI SPL{-)Y CDC TEST Fi'.Ef.:iUl....TS 

10160 
10161 
rn162 

Ul5C3 3705F F000f 1Ul63 
rnt64 

Ul5C4 E0401 lf624 10164 + 
10165 
HH6& 
lU167 

015C5 65057 FOFF9 10168 
0I5C6 fffff 330D3 10169 
015C7 3735U F001B 10170 

10171 
10172 

015C8 E0403 1fOD0 10172 + 
015C9 373F0 F0303 10173 
015CA 45050 F001F 10174 
015CB 061SE F0030 10175 
015CC 37300 Fffff 10176 
015CO FFFFF lf279 10177 
015CE 3705F F0009 10178 

10179 
015CF E04Ul 1F624 10179 + 

10180 
HH81 
10182 

0)500 3710f f0303 10183 
10184 

01501 E0403 lfl25 10184 + 
015D2 FFFFF E0092 1UI85 

10186 
10187 
miss 

01503 65057 FOFFA 10189 
015D4 333f7 33DDC IU19U 
01505 37350 F0037 10191 

10192 
01506 E0403 lf0DO 10192 + 

101'33 
01507 fffFF 1F5f0 1Ul94 

101'35 
01508 37350 f002A 10196 

10197 
01509 E0403 1F0D0 10197 + 

1U198 
015DA 37350 F001C 10199 
015DB FffFf EI5C8 10200 

10201 

Upon entry: R7 = code no. from NU-OP function. 
; 
DlSCDE: RUHSKQ ERSCHU ;SClear OCP display 

; 

JSR.P ISSCHD ;SDo it 
SETPGE 1S5Cr1U_SHRJIUB t~ JSRP ISSCtlU 

C11ec ~:: for 11 l LD TE~i" mi nat t:?CI 11 

TSTRMSK . R7,Httff9 
BNZ DISCOE2 
RDMSKB R0,D#27 

;$"ILD Terminated" code? 
;$If not, jump 
;SHsg: 0 lLD HALTED @ CYL. 0 

DJSCDEl: JSR.P ISSMESS ;$Print the message 
SETPGE ISSMESS_5HR_HttB t JSRP lSSI1ESS 
RDRAHB R0,fRBUNJT ;SGet the ILD code 
TSTRBIT RO,lf ;$Isolate the Drive no. tn U 
ADD DU,FOUTL,MSK2,IREG & NOP Htt30 ;Sloe. of cylinder this drive 
RDREGB RAMI,R0 ;SGet current cylinder 
JSR CHARCNT ;$Compute character count 
RDNSKQ 9 ;SCommand to print Decimal no. 
JSR.P JSSCMD ;SPrint the current cylinder 
SETPGE ISScrrn_SllR_HttB & JSRP 1sscrm 

Exit from this code 
; 
DlSCDElA: RESETRAM fRBUNlT ;SReset ILD code 

JSR.P DOUBLE ;SDounle drive no. if needed 
SETPGE DUUBLE_SHR_HUB ~ JS~P DOUBLE 
JMP NCMPLTU ;SNormal en~1ng status 

Ci\E?C ~:: for 11 l LD Comp 1ete 11 

; 
DlSCDE2: TSTRMSK R7,HttfFA ;S"ILD Complete" code? 

UR ZB,B,,R7 t BNZ D1SCDE4 ;Slf not, check further 
RUMSKB R0 1 Dtt55 ;$Message: "ILD 0 

JSR.P ISSHESS ;SPrint it 
SETPGE lSSr-tESS_SHR_H#B & JSRP JSSNESS 

JSR DISCUDE ;SPrint the ILD code no. 

RDMSKB R0,0tt42 ;SMessage: " COMPLETE" 
JSR.P ISSNESS ;SPrint it 
SETPGE ISSUESS_SHR_HttB & JSRP ISS~1£SS 

; 
DISCDE3: RDMSKB R0,0t2B ;$Message: 11

, CYL. " 
;$Print it & cylinder no. JMP DISCDEl 
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Addr Line DI Sf'L?'.iY CDC TEST F:'.C:!3ULTS 

015DC FFFFF 335E8 10202 
015DD 45057 FOf E0 10203 
OlSDE 6605F F002U 10204 
015DF fffff 335EA 10205 

10206 
10207 
10208 

015£0 37350 f0037 10209 
10210 

015£1 £0403 lfODO 10210 t 

10211 
015E2 fffff 1F5f0 10212 

10213 
015£3 37350 f0~34 10214 

10215 
015£4 £0403 lf0DO 10215 + 
Ul5E5 34370 fffff 10216 
015E6 Fffff lf5fl 10217 
015£7 FFFFF El5DA 10218 

DISCDE4: BOZ DlSCDES 
TSTRBIT R7,HUfEO 
TSTQHSK :.rn 
BOZ DJSCDE6 

;$If no code, juQp 
;$Isolate code 7 rasb's 
;Snessage code 2x or 3x? 
; $Yes, jurap 

Print ILD-B Error Messagen 

RDMSKB R0,Dtt55 ;SMessage: "ILD " 
JSR.P ISSHESS ;$Print it 
SETPGE ISSrtESSJiHR_HttB & JSRP ISSMESS 

JSR DISCODE ;$Print the ILD code 

RDMSKB R0,MES2 ;SMessage: " CODE=" 
JSR.P ISSMESS ;SPrint it 
S£TPGE lSSMESS_SHR_HttB & JSRP lSStlf.SS 
RTUR R7 1R0 ;SError code to R0 
JSR DlSCUDE+I ;SPrint it 
JnP DISCDE3 ;iPr1nt the cylinder no. 

10219 j 

015£8 37350 F0036 J0220 DISCDE5: RDMSKB RU,D~54 ;SMessage: acHANNEL READY" 
Ul5E9 Fffff ElSEB 10221 Jr1P $+2 
015EA 37350 f0042 10222 DlSCDE&: RUMSKB R0,MES1 ;SMessage: 0 TEST. 0 

1U223 
015EB £0403 lf0D0 10223 + 

10224 
015EC 37350 f0034 10225 

10226 
015ED £0403 lfOD0 10226 + 
015EE 34370 1f5f l 10227 
015Ef fffff El5D0 10228 

10229 
015f0 373F0 f0303 10230 
015Fl 37351 F0003 1023\ 
015F2 3705F F000B 10232 
015F3 FFFFF E0E24 10233 

10541 
10542 

JSR.P ISSHESS ;$Print the message 
SETPGE ISSMESS_SHR_HIB 1.t JSRf' lSSNESS 

RDMSKB R0,MES2 ;SMessage: " CODE=" 
JSR.P ISSnESS ;SPrint it 
SETPGE JSSMESS_SHR_H#B & JSRP ISSM£SS 
RTOR R7,R0 & JSR DISCUDE+l ;$Print the code number 
JMP DISCDElA ;$Send Ending status 

; 
DISCODE: RDRAnB R0,fRBUNlT 

Rl 13 
PRTHEX 
lSSCf1D 

;$Get the ILD code 
; $Pr int three ... 
;Shex characters 

RDMSKB 
RDMSKQ 
Jr1P 

; ;Select Condensed Graphics print mode 
TITLE L J NK T?-)BLES 

;$Print the code ~ return 
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Addr Line LINK Tf4BLES 

10544 ; ==========================i 
1U545 ii L I N K T {-\ B !.... t:: F. Cl F:'. r•1 {.~ 11\1 
10546 
10566 
lOJ67 
10568 
1U569 
1U604 

01800 10605 
1"606 
1Ub07 

01810 106UB 
10609 

01810 FFfff EUE24 10610 
01811 fffff fffff 10612 
01812 FFFFF El8DO t0616 
01813 Fffff E1880 10617 
Ul8l4 FFFFF E0E7C 10618 
01815 fffff E1B77 10619 

10700 
10701 

From MAIN to DIAG4A 
i==================================== 
DIAGI: £QU DIAG + 0 
; 
URG MAIN ;256 Locations reserved for linkages 

; From DIAG4A into MAlN 
URG llIAGHAln ;Linkage: Diagnostics-to-Main (16 locs.) 

J11P 1sscrm i t ~ 
NUP ;$ +l not used 
JMP ISSHESS ; t 2 
JttP PRirH3 j + 3 
JllP ISSCJ1llA ; t 4 
JHP DlAGRTN ; + 5 

;===================================================================== 
01880 10702 ORG H~l880 

10703 
)0704 
10705 
10706 
10707 
10708 
107U9 

01880 3492f f01F8 J0710 
01881 3412F F01EC 10711 
01882 37351 f0~03 10712 
01883 3705f FU008 10713 

10714 
01884 £0401 lf624 10714 t 
01BBS fffff E0£8E 10715 

1U716 
10717 

; This routine will print 3 hex characters on the OCP display. All UCP 
;errors will be tgnored so the routine vill alvays return. 
;Upon entry: R0 = 3 hex Uigits to be printeu. 
; R2 = Return address. 
;Registers used: R0,Rl 1Q & JREG. 
; 
PRINT3: ALDRAHU R2,RETURN1A ;Save return msb's and ••• 

ALDRAM R2,RETURN1 ;return lsb's 
RDNSKB Rl,3 ;Print three. II 
RllHSKQ 8 ;hex characters 
JSR. P ISSCMD ; Do it II. 
SETPtiE ISSCi1D_SHR_HllB ~ JSRP lSSCf1U 
JnP RTRNl ;anu return 

; 
TITLE £ .. f.. CUMf"l{·~ND DECUDt.:}:: 
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Aclcl r Line E.F. COMMAND D£CUUER 

Hl7l'J 
Hl72tl 
.Hl721 

10122 ; r----------· ·-------
10123 ; I Pum=··osE: Thjs j_s ti-1e ti-1e f.::F co<1rn1;:rnr1 rJf~cmler jump ta.blc::~ ~-Jtnc:i-1 

::;;~ ; t rep1'1ces_ t~,~--~napp~g Pt~Of1 on the XM(;. --··-·-··---

10726 ;table EFCMDEC 
rn72"7 EFCMDEC: mu $ ; CASE OF SUt) _Cmcl 

01890 FFFFF E0100 10729 JMP COMREJl ; \500 Read 1.P.L. 1s invalid 
01891 FFFFF E00A7 10733 JMP PREPTRAK ; \ 01 PREP TRACK 
01892 FFFFF E0100 10734 JMP COMREJl ~ \ 02 
01893 FFFFF E15C3 10736 JMP DISCDE ; \S03 Display Diagnostic test result 
01894 FFFFF £0096 10740 JMP SENSIO ; \ 04 SENSE [/0 
mJn~~; FFFFF E0 l {~{3 l.D741.l JMP COM!~EJ 1 ; \ 1~}~7; ''f i·?S t \1h- .i. b:?' : J:n val uj 
01896 FFFFF E0100 10746 JMP COMREJl ; \ 06 
01897 FFFFF E0~9D 10747 JMP SEEK ; \ 07 SEEK 
01898 FFFFF E0100 10748 JMP CUMREJl ; \ 08 
01899 FFFFF E00Al 10750 JMP WRDATA ; \S09 Same as Write Data 
0189A FFFFF E00B6 10754 JMP RDVERCFY ; \ 0A READ V~RIFY 
~H89B FFFFF E~){1':)1~ rnn;:5 JfolP 11:ELSEEl< ; \ ldB Tr;:s~CJ{ Pl)Sin:nN 1~1:1 .. AfClJI: SEl.::K 
{j 18 '3 c FF FF F E ~} Hm l ffr5 6 :mp c tWm 1.: J l ; \ 13 c 
0189D FFFFF E00Al 10757 JMP WRDATA ; \ !JD WRITE DATA 
!H89E FFFFF Efj~JB7 itrn-;s JMP 1'.i:EADDAlA ; \ IJE 1\1:An l:liHfi 
0189F FFFFF E0100 10759 JMP COMREJl ; \ 0F 
018A0 FFFFF E0100 10760 JMP COMREJl ; \ 10 
018Al FFFFF E0100 10761 JMP COMREJl ; \ 11 
tH8A2 FFFFF E~3~JC3 Hl762 JfilP 1\EM1CHT ; \ 12 READ CUUNl 
018A3 FFFFF E0098 10763 JMP CALIBRAT ; \ 13 RECALIBRAlE 
018A4 FFFFF E0100 10765 JMP COMREJl ; \514 Read Buffered Record 1s invalid 
018A5 FFFFF E0100 10766 JMP COMREJl ; \515 Write Home AddYess and R0 is Inval 
018A6 FFFFF E00BB 10771 JMP RDTRACK ; \ lb READ FULL TRACK 
018A7 FFFFF E0100 10772 JMP COMREJl ; \ 17 
018A8 FFFFF E0100 10773 JMP COMREJ1 ; \ 18 
018A9 FFFFF E0100 10775 JMP COMREJl ; \$19 FoYmat Defective is invalid 
018AA FFFFF E0100 10779 JMP COMREJl ; \ lA 
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I 

Aclclr" Line E.F. CUMMAND DECODER 
I 

I 
tatBAB FFFFF 
01BAC FFFFF 
li) l BAD FFFFF 
t118r)1:, FFFFF 
t118AF FFFFF 
111 BBD FFFFF 
01BBJ. FFFFF 
111 BB2 FFFFF 
Bl 8B:3 FFl:FF 
l118Bt.i FFFFF 
~j1BB!5 FFFFF 
~) 1. BB6 FFFFF 
111HB"7 FFFFF 
018B8 FFFFF 
li)l8B1J FFFFF 
~3J.8Br~ FFFFF 
018BB FFFFF 
ta18BC FFFFF 
Ol8BD FFFFF 
~118BE FFFFF 
~j18BF FFFFF 
0J.BC0 FFFFF 
~H8Cl FFFFF 
n1ac2 FFFFF 
l!j18C:3 FFFFF 
~l18C'~ FFFFF 
t118C!5 FFFFF 
01BCG FFFFF 
IH8Cl FFFFF 
l1lBC8 FFFFF 
!1l8C'J FFFFF 
HlBCA FFFFF 
fj l 8CB FFFFF 
~11BCC FfFFF 
111 BCD FFFFF 
OJ.BCE FFFFF 
0J.8CF FFFFF 

E[}J.{)(!) 
EtHl30 
aJHH1 
rnrn11 
Et1HJ0 
E011·3ta 
EHIJAB 
E~lJ.~111 

E!JJ.~m 

a3CAF 
Eta J. 013 
1:)Jl1CD 
E0t1'JD 
Et1l0~j 

E11J.~l0 
aJH)t!) 

E~Jt~l'JA 

rnta'N 
Et1l~m 

EDHJ0 
E01!10 
E0Hl0 
mum 
1:t1Hrn 
E0 l ~Jt1 
i:.tJCBG 
nJ1rw 
El1!3C0 
1:.lH00 
EOJ.0~1 

EIJHJ~) 

Et1HH3 
E0HW 
Et3HJl1 
mum 
E0BB4 
1:-:0HH1 

10"780 
1ff781 
l!J782 
10"78~3 

1. ff/Bl~ 
Hl7B5 
10786 
Hl7Hl 
lff/HB 
1ff7B':J 
1 ff,7')~3 
10 7'J~5 
107')6 
1.0/':)'7 
10'7':38 
lff/':)':) 
1080~) 

J.OmH 
J.0802 
11180:3 
1(1804 
1 oata~:-; 
10B~)E, 

10B08 
l.l18l.2 
H1B1:3 
1.(3815 
1()819 
l.082~~ 

HH321 
1lM322 
H182:3 
1~)824 

11382~) 

l !i)82E, 
J.~382/ 

1082B 
10H2'3 
100:~~1 

im3:3J. 

JMP COMm.:::r1 
Jf'lP COMt~EJl 

JfilP co1111;:EJ i 
JMP GDM1:;:EJ1 
JMP CtJMr;:EJ J. 
JMP CO~lREJ .1. 

Jl~P i=ir~EeCYI... 

Jl1lP CUM1.;:E:J l. 
Jl1lP CUMl~EJ l 
Jl~P SEN~31~5 

JPlP CIJflll~EJ l 
JMP sf·1~c1::.1m 

Jl1lP SEEK 
:rm=· CIJflll~EJ l 
Jl~P COl~REJJ. 
JM1:· CUl~m::J l 
JMP l~l:L~3EE~( 

JfolP 1:;:n1:;:sT1::1:;:1:;: 
Jf'lP CIJf~m.:.J 1. 
Jl'l1:· Cl.lMl~l:'.:J l 
.rnP CtJHr;:EJ l 
Jf'lP Ct:WmEJ l 
Jf'1f' CUPll~l::J .l 
Jl1lP ClJMl~l::J 1 
JMP COfill~EJ 1 
Jf·lP SEN!-31.H 
:rMP COMl~EJ 1. 

Jl~P HDSPECAL. 
JViP CUMl~EJl 

Jf·11=· ClJf'lf.;:EJ .l 
Jl~P CIJNl~EJ .l 
JMP Cl.lfolJ~EJl 
Jfi1P ClJMRl:J l 
Jl11P c1mm:.r1 
JM1:· CUM1:;:EJ1 
Jl~P 1:;:0DATBJ="C 
JMP CIJM1:;:1::.J1 

; \ lB 
; \ lC 
; I HI 
; \ lE 
; \ 1F 
; I :rn 
; \ 21 PREP CYLt:NDER 
'1
• \ •')'') ,;:.""':.. 

: \ •')•:) , ~: .. '·' 
; \ 2'~ R1::1~D AND m.:SET l3UFFrn1::0 UJl.J 
; \ 2!5 1 C:U:?at· °fi:?st t.Jt·1.ti:? 1 : inva.111i 
; \ :u; Sf' A Cl: CIJUNT Ai'HI 1~1::M1 DM s~ 
; \ 2l ~31:EJ{ ANn SET ~3t:::Cll.m 

'J
• \ •)(:) ... l.J 

; \ 2':3 

I 
I 
I 
I 
I 

I 
I 

i 
I 
I 
i 

I 
I 

I 
i 

; \ 21~ 
; \ 2B 
; \ 2C 
; \ 2D 
; \ 21~ 

i 
s1:::c-r1.rn P1J~HTION 1~1:u~ r t:VE si:1:K . I 
l~Ei~D AN:O 1~1:s1:: r DI'~ ( l)I.:'. i:::1rnUH CIJUN fEI~~:: 

. I 2F 
; \ 30 CDMF READ Cinva11d Drive 0-30) 
; \ 31 CDMF WRITE Clnavlid Drive 0-30) 
; \S32 Read Label not valid for COC 
q 33 
; \ 34 READ CONFIGURATION 
; \$35 Write H.A. & R0 Special is invalid 
; \ 36 READ HOME ADDRESS SPECIAL 
• I 'YJ 'J l .. ,. 
: \ •.)O , \.}\.} 

; \ ~3':3 
; \ :3A 
; \ :3B 
; \ :3C 
; \ :m 
; \ :3E l~EAD :OtHA SPEC'iAL 
; \ :3F 
; l:.NDCASl:O.: 

I 
I 

i 
I 

i 

;================================================================= 
TITLE HOST AND UCP MESSAGES 



HALE Listing: C:56ccl.src Fri Aug 17 07:38:22 1990 Page l 'H 

Addr 

1U833 ORG HG18DO 
1U834 
10835 THlS ROUTINE SENDS MESSAGES 10 THE UCP. 
10836 ; ENTER WITH THE nESSAGE NUHBER IN RU. 
10837 ;Registers used: RU-R2 & Q. 
10838 

01800 0F00F EOE24 10839 
10934 
J.0935 
10n6 
10937 
10938 

01801 15150 f07fF 10939 
01802 37160 A4FFF 10940 

109115 
01803 B370~ 8F0UO 10946 
01804 B3600 F0000 10947 
01805 B3500 F0000 10948 
018D6 83400 5F800 10949 

1095~ 

1U%8 

; 
ISSMESS: ADD DZC,U,ZERO & JMP ISSCMD 

; E. C. DISPU~Y F::Ul.ff INE 
; 
; ENTER WITH ADDRESS IN R0 
; 
FRBDISP: SBA DB,FOUTL,HSK2,R0 & NOP Htt7Ff 

MOVE SMCST,ZERO & CRTS NAGB 

WRTE SCP 1LDDISP3 & POP 0 
WRTE SCP,LDDISP2 & NOP 0 
WRTE SCP,LDDISPl L NOP 0 
WRTE SCP,LDPRGD • JAR 0 

;SET MESSAGE FLAG & SEND MS6. 

;If DISPLAY SELECT 15 ••• 
;LESS THAN 80U 1 RETURN 

;CLEAR DlSPLAY 0-lJ 
;CLEAR DISPLAY 12-23 
;CLEAR DISPLAY 24-35 
;CLEAR PROGRAM DISPLAY & RETURN 
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Addr Line OCF' Df~'. J VE STP1TE F::CJUT I Nt'.::E3 

10970 
10971 
10972 
10973 
10974 
10'375 
1U976 
1U'377 
10978 
10979 
10980 
10'381 
10982 
10983 
10984 
10'385 
10986 
10987 
10988 

01BD7 3410E fffff 10989 
109'30 
10991 
10'3'32 

018DB B7000 f0020 10993 
01809 34909 4f0~2 10994 
OlBDA C7f 10 BB7ff 10995 
Ul8DB 45350 f0007 10996 
018DC 433Fl 330E3 10997 
018DD 3410f f0262 10998 
0I8DE 37351 f00ff 10999 
018Df 3411f f0261 11000 
018£0 fffff 4f002 11001 
Ul8El 87100 88000 11002 
018E2 0f3U0 6f7ff 11003 

11004 
J.1005 
11006 

018£3 371Uf f0262 11007 
U18E4 970lf 4f002 11008 
01BE5 C7fl0 BB7ff 11009 
UIBE6 45350 f0007 llUlU 
018£7 0B3fl 338EB 11011 

11012 
018£8 65051 f0020 11013 
018E9 433F0 637ff 11014 
0IBEA fffff £18£4 11015 
018EB E7120 C0002 11016 
01BEC 341Uf f0262 11017 
018ED l411f f0261 11018 
018EE C7fl0 980EE 11019 
0l8Ef 45350 f0038 11020 
018f0 9710f 4f001 11021 
U18f1 9710F 887ff 11022 
018f2 335f0 4f001 11023 

TH{S ROUTINE SCANS THE BUffER MEMORY FOR ANY UUfSTANDlNG REQUESTS. 
If IT FINDS ANY, IT WILL PLACE THE STATE IN REUSTATE AND THE 
UNlT IN REQUNlT. 

; 
; EXIT PARAHETERS: RO = 0 NU REQUESTS AT THIS TIME 

RU = 1 FOUND A REQUEST 
REQUNJT CSMB) LOCATION Of UNIT UlTH ACTIVE REQUEST 

0-31 = INOIVIDUAL UNIT 
Httff = ALL UNlTS 

REUSTATE CSHB) VALUE OF THE REQUESTED STATE 
~ NO REQUEST 
1 DLJl.lN 
2 CACHE 
3 BYPASS 
4 READ IJNLY 

i 5 WRITE THRUU6H 
;REGISTERS USEO: ~0,Rt,O & IRES. 
i 
REQSCAN: ALDREG RU,IREG ;SAVE RETURN ADDRESS 
; 
; CHECK FOR "ALL REQUES1° 

WRTE OCP,OCPADR & NOP Dtt32 ;SET ADDR FOR "ALL" LOCATION 
ALDREGU Ra,lREGH & PSHLD 2 
RD OCP,OCPDATA,R0 ~ CLPCNT EVCNTZ ;GET "ALL" REQUEST 
AND DB,B,NSK2,R0 & NOP Hlt7 ;ISOLATE REQUEST 
RESETR Rl & BUZ REQSC04 ;BRANCH If NUT "ALL" 
ALDRAM RO,REQSTATE ;STORE THE REQUEST 
RDMSKB Rl 1Hlff ;SET 0 ALL 0 

••• 

ALDRAM Rl,REQUNtT ;AS THE REQUESTED UNIT 
PSHLD 2 
URTE OCP,UCPDATA & CLPCNT EVCNTZ,0 ;CLEAR 0 ALL 0 LOCATION 

REQRTN: ADD DZC,B,ZERO,R0 & JIR ;RETURN WlTH RU=l 
i 
; SEARCH fOR INDIVIDUAL UNIT 
; 
REQSC04: 
REUSC01: 

; 

RESETRAM REUSTATE 
WRTL OCP,UCPADR,Rl & PSHLD 2 
RD DCP,OCPDATA,R0 & CLPCNT EVCNTZ 
f1SKRB IT RU, 7 
INCRB RI & BNZ REUSC03 

;CLEAR THE REQUESTED STATE 
;SET THE BUFFER AU»RESS 
i GET THE DATA 
;ISOLATE REQUESTED STATE 
;JUMP If IT IS NUT ZERO 

REUSC02: TSTRMSK Rl,20 ;CHECK If LAST UNIT 
RESETR R0 & CJ!R ALUZ ;RETURN lF LAST UNIT 
JMP REQSC01 ;60 DO NEXT 

REUSC03: CTL OCP,SRESRV & LDCT 2 ;SET RESERVED 
ALDRAH R0 1 REQSTATE ;SAVE THE STATE 
SBA AZ,FUUTL,Rl,RAME & NOP REQUN{T ;SAVE THE UNIT 
RD OCP,UCPDATA,R0 ~ CJPCNT EVCNTZ,$ ;GET THE DATA BACK 
NSKRBIT R0,Q#70 ;CLEAR REUUESTED & ISOLATE PRESENT 
WRTL OCP,OCPDATA,R0 & PSHLD 1 ;WRITE IT BACK 
URTL OCP,OCPDATA,R0 & CLPCNT EVCNTl 
OR ZB,RSBZ,,R~ & PSHLD 1 
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Atldr Line oce DF:'. l VE S"f (...)TE F:'.UU'"f l l\IES 

Ul8F3 335f0 BU/ff 11024 
018f4 3410F f0263 11025 
0l8f5 E7020 El8E2 11026 

1HJ27 
1102'3 
1 rn3U 
11031 
1JU32 
11033 
11034 
11035 
11036 
1 HJ37 
11038 
11039 
11040 
11041 
11042 
11043 
11044 

01BF6 3410£ FFFFF 11045 
018F7 34909 CU000 11046 
01BF8 373Fl F0262 11047 
018F9 373F0 F0261 \1048 
01BFA 65050 f00ff 11049 
018fB fffff 33SFD 11050 
018FC 433f0 CU020 11051 
018FD 01711 Fffff 11052 
018fE 337fl fffff 11053 
01Uff 45351 f0038 11054 
01900 9700F Fffff 11055 
~1901 E7020 ffFFF 11056 
01902 971If Fffff 11057 
01903 97llF FFFFF 11058 
01904 9711f Fffff 11059 
01905 0B3F0 98100 11060 
01906 fffff 6f7ff 11061 

11062 

RSllFJZ l<U 
ALDRAM RU,PRSSTATE 
CTL OCP,RRESRV & JnP REURTN 

;SHlfT PRESENT STATE RlGHT 3 BlTS 
;STOKE PRESENT STATE 
;RESET RESERVED & RETURN 

THIS RUUTlNE SETS THE PRESENT STATE FROM THE REQUESTED STATE AND UNlT 
; 
; ENTRY PARAMETERS: REUSTAlE CSMB) 

=~ rm REQUESTS 
=J DOWN 
=2 CACHE 
=3 BYPASS 
=4 READ ONLY 
=5 WRITE THROUGH 

REQUtHT CStlB) 
00-lF SPECIFY UNIQUE UNITtt 

; ff CHANGE ALL mms 
;REGISTERS USED: RO,Rl,O & IREG. 
; 
SETPR£Z: ALDREG RU,IREG 

ALDREGU RO,IREGH & LDCT 0 
RDRAMB Rl,REQSTATE 
RDRAMB R0 1REUUNIT 
TSTRMSK R0 1 H~ff 
BtlZ SHPREZA 
RESETR R0 ' LDCT 32 

SETPREZA: ADO AB,LSBZ,Rl 1Rl 
UR ZB,LSBZ,,Rl 
r1SKRBir Rl,38 

SETPREZB: WRTL OCP,UCPADR,RU 
CTL OCP,RRESRV 
WRTL OCP,OCPDATA,Rl 
URTL UCP,UCPDATA,Rl 
WRTL OCP,OCPUATA,Rl 
1NCRB RO & CJPCNT EVCNTZ,SETPREZB 
JIR 

;SAVE RETURN 

;GET THE REQUESTED STATE 
;GET THE REQUESTED UNlT 
;CHECK FOR ALL UNITS 
;JUMP lf NUT ALL UNITS 
;SET UNIT=ll L llERAllUN COUNT 
;SHIFT REUUESTED lNro PRESENT 

;nASK UIJJ JUNK 
;SET THE OCP ADDRESS 
;CLEAR RESERVEU 
; l·IRITE THE DATA 

11064 TITLE C(...)CHE StEK pi:;::UCESS I Nt:.=:i 
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Addr Line C{-\CHE SEEK PF::OCESS I f\113 

110'32 
11093 
11094 
1 JG95 
110% 
11097 
110'38 

01907 37Jf0 f0302 11099 
U1908 3710f A3B02 11100 
01909 373f4 f0204 11101 
0190A 3710F f0255 11102 
01908 3710f f0242 11103 

11104 
J 1105 

U190C E0400 lflf9 11105 + 
01900 32lff f02U2 1110b 
0193E 3415f FU200 11107 
0190f 34312 fffff 11108 
01910 373fl F0263 11109 
01911 fffff 3311C 11110 
01912 65051 F0001 11111 

11112 
01913 E0401 B32f3 11112 + 
01914 65051 f0003 11113 
01915 Fffff 33917 11115 

llll9 
01916 34321 Af7ff 11123 

11124 
01917 65051 f0004 11125 
01918 fffff 339\C 11127 
01919 433F3 lfJC3 11131 

11132 
0191A £0400 B3914 11132 + 
0\'31B fffff El916 11134 
0191C 373Fl f0202 11178 

1117'3 
01910 E0404 lf0U0 11179 + 

;THIS IS THE SEEK ROUTINE FOR CACHE. 
;FIRST IT CHECKS THE DRIVE STATE AND A FEW FLAGS. THEN IT BUILDS THE TRACK 
i ADDRESS FUR THE E. c I SEARCU I THEN SEARCHES fHE EI c I IF THE TRACK Is (N CACHE I 
;A STATUS Of CHANNEL END AND DEVICE END WlTH A STATUS ACTION Of 5 JS 
;SEttT TO THE CHANNEL. IF THE TRACK IS lN CACHE AND THE SEEK IS AN 
;IMBEDDED ONE, A RETURN TU THE STACK JS DUNE. 
i 
RATSEEK: MOVE RAME,ZERO & NUP SEEKUNL ;Seek Only flag set? 

HOVE ZERO,RAME & CRTS NALUZ,SEEKONL;Yes, reset it ~ return 
RURAMB R4,fLAGSAV ;Get status flags 
RESETRAM ECCSTAT ;Reset ECCSTAJ reg. 
RESETRAM CASHSTAT ;CLEAR CACHE STATUS fLAGS 

JSR.P LOGICAL ;lSOLAlE LOGICAL DRIVE NU. 
SEf PGE LOGICAL_SHR_H~B & JSRP LOGICAL 
LlLDRAM NEWDRV ;SAVE DRIVE NO. FROM E.f. 
ALDRAM R5,R5RAT ;SAVE RS LOWER 
RTOR Rl,R2 ;MUVE HEAD # TO R2 
RDRAnB Rl,PRSSTATE ;GET PRESENf STATE 
BUZ RATSEEK3 ;IF ZERO - ERROR 

RATSEEKU: TSTRnSK Rl,l ;DRIVE STArus = 'DOHN'? 
CJPOP.P ALUZ,SEL22 ;Yes, Intervention Required 
SE TPGE SEL22_SHR_H~B & CJPUPP ALUZ, SEL22 
TSTRMSK Rl,3 ;IS STATUS 'BYPASS'? 
BNZ $+2 ;Hf not, continm~ 

RATSEEKl: EQU $ 

RTOR R2,Rl & RTS ;Head tt back to Rl & return 

TSTRMSK Rl,4 ;IS STATUS 'READ ONLY'? 
BNZ RATSEEK3 ;SNo, try to get drive state again 
RESETR R3 & JSR CHK4HRIT ;SEE If IT IS A WRITE FUNCTION 
CJPOP.P NALUZ,RDUNLY ;Yes, send 'Read Only' status 
SETP6E RDONLY_SHR_HtiB & CJPOPP NALUZ,RDONLY 
JMP RATSEEKl ;$Otherwise, return 

RATSEEK3: RDRANB Rl 1NEWURV ;GET THE DRIVE NUMBER 
JSR.P DRIVSTAT ;ATTEMPT TO GET GOOD DRIVE STATE 
SETP6£ DRIVSTAT_SHR_HttB & JSRP DRIVSTAT 
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Addr Line C(.~CHE sr:::EK p~~'.UC~.::ss I NG 

0191E 333F8 33110 1118U 
019lf fffff 33122 11182 
01920 20148 F00B4 11183 
01921 FfffF 85923 11184 
01922 37358 FOUU3 11185 
01923 341Bf f0263 11191 
01924 34381 El912 11192 

UR ZB,B,,RS & BUZ $-1 
BOZ $+3 
SUBB DB,FUUTL 1 HSK1 1 R8 & NOP H~4 
CJnP NALB,$+2 
RD11SKB R8 13 
ALDRAM RB,PRSSTATE 
RTUR RS,Rl & JHP RATSEEKU 

Page 2Ul 

; If UCP tlOr SELECTED, my AliA [U 

j$lf drive state = 0, force BYPASS 
;SDr1ve state > 4? 
;$If not, jump 
;$Utherw1se, drive state = BYPASS 
;SAVE DKIVE STAT£ 
;COrHINIJE 
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Addr Line C?-\CHE t.iEl:'.~K Pr~:UCEf.iS I f\l('.:i 

11697 ; THIS ROUTINE WILL CHECK IF THIS SYSTE" HAS THU DRIVES PER UN[f. 
11698 ;If IT DOES, THE UNJT NU. lN Rl3 WILL BE DUUBLED. 
116'39 
11700 

01925 371F0 F02f4 11702 
01926 Fffff A37ff 11707 
01927 337FD AF7ff 117U8 

J.1709 

; 
DOUBLE: EOU $ 

HOVE RAHE,ZERO ~ NUP TWUDRIV 
CRTS ALUZ 
UR ZB,LSBZ,,Rl3 & RTS 

;STwo drives any unit? 
; If NOT 1 RETURN 
;ELSE, DOUBLE THE Uttlf NU. 
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Addr Line C?\CH1::: SE:EK Pf~'.C.JCESS I f\l(:i 

ll '3Ul 
11902 
l l '3U3 
11904 
11905 
11906 
11907 
11908 
l 1 '309 
1191U 
ll '311 
11912 
ll '313 
lJ.914 
ll '315 
11916 
11917 
J.1918 
119\'3 
11920 
11921 
11922 

01928 ffffF 1Fl2f 11923 
l 1 '324 

01929 E040~ lFlBB 11924 + 
0192A FFFFF 1Fl72 11925 
0192B 353Ff AF239 11930 

11 '332 
0192C FfFFF lfl2f 11933 

11934 
0192D £0400 lflCC 11934 + 
0192E FfFFF El92A 11935 

11953 
0192f fffff lfl6D 11954 
01930 4505F F0080 11955 
01931 32lff f0239 11959 
Ul932 5534F AF080 11960 

11%1 
12002 

; 
;THE SEEK ERROR PROCESSING ROUTINES CONSIST Of 4 SEPARATE ROUTINES. 
;THERE ARE TWO FOR PROCESSING ERRORS UN THE 0 READ" DRIVE, AND rwo FUR 
;PROCESSING ERRORS ON THE aWRITE" DRIVE CWHEN IT IS DIFFERENT FROM THE 
;"READ 0 DRIVE). EACH PAIR CONSISTS Of A ROUTINE TO PROCESS A SEEK ERROR 
;AND A ROUTINE TU PROCESS A TIMEOUT. THE UNLY DlffERENCE BETWEEN THE 
;SEEK ERROR AND THE TIHEOUT IS THAT FOR A SEEK ERRUR, SEEK ERROR LOGGlNG 
;15 DONE. THE PROCESSING ON THE READ DRIVE IS DONE BY THE STANDARD 
;5046 SEEK ERROR PROCESSING CODE SU THIS CUDE IS SIMPLY AN INTERFACE 
;TU IT. THE PROCESSING ON THE WRITE DRIVE IS ACTUALLY DONE HERE. 
;THE PROCESSING CONSISTS Of A RECALIBRATE FOLLOWED BY A RE-SEEK TU 
;THE CORRECT CYLINDER. IF THE ERROR PERSISTS AND THE CALL 15 FRUM 
;SEEK CODE, THE E.C. IS RESTORED TU THE OLD DATA AND ANOTHER TRACK IS 
;PUSHED OFF. If THE CALL IS FRUM WRITE, RETURN IS TU THE ADDRESS REGISTER. 
;THE FOUR ROUTINES ARE AS FOLLOWS: 
;SEEKERRl - READ DRIVE SEEK ERRUR 
;SEEKERRT - READ DRIVE TIMEOUT 
;SEEKERR2 - WRITE DRIVE SEEK ERROR 
;SEEKERR3 - WRITE DRIVE TIMEOUT 
; 
SEEKERRl: JSR ERRSAV ;SAVE SONE REGISTERS 

JSR.P SEEK30 ;PROCESS FAULT &/OR SEEK ERROR 
SflPGE SEEK30_SHR_HttB & JSRP SEEK3U 

SEEKERRA: JSR GETREGS ;RESTORE SAVED REGISTERS 
OR DB,B,RAME,RlS & RTS SEEKFLG ;RESTORE SEEK ONLY FLAG & RETURN 

; 
SEEKERRT: JSR ERRSAV 

JSR.P SEEK37 ;PROCESS TIAEUUf 
SETPGE smm _St!RjtttB & JSRP SffK37 
JMP SEEKERRA ;RETURN 

; 
ERRSAV: JSR SAVREGS 

TSTRBIT Rl5,8U 
QLDRAN StEtffLG 
MASK DB 1B1HSKI,Rl5 & RfS H~80 

I 

;SAYE SOME REGISTERS 
;ISOLATE SEEK ONLY FLAG ••• 
;ANll SAVE Il 
; RESH lr FOR ERROR PROCESS ING 

TlTLE C{-)CHE f3EEK F'f;:'.UCESS 1 l\IG SUBf;:'.Cll..rf I l\lf.:S 
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Addr 

12004 
J20~5 

12006 
12007 
l20U8 
12009 
12010 
12011 
12012 

01933 5535£ f08U0 12013 
01934 3491E fFfFF 12014 
0J935 373EO fffff 12015 
01936 fffff lf193 120\9 
01937 4515£ f0800 12021 
@1938 Fffff 33940 12022 

12023 
01939 B2200 f0000 1~024 

0193A El00B Fffff 12025 
0193B 329ff F02£E 12026 
Ol93G 32lff F02Ef 12027 
01930 4505D f0030 12028 
0193E 323F4 Fffff 12029 
0193F 341Df f000D 12030 
01940 91EDf 4fOOA 12U31 
01941 CI040 ffFff 12032 
01942 Cl04U B8145 12033 
01943 El007 83FFf 12034 
Ul944 91E4F Fffff 12035 
01945 Cl040 98145 12036 
01946 45150 f0040 12037 
01947 fffff 33953 12038 

1203'3 
01948 45050 f0008 12040 
01949 ffFFF 13968 12041 
0194A 45050 f0021 12042 
0194B G60SF F0021 12043 
0194C fFFff 33953 12044 

12045 
12046 

0194D E0401 lf342 12046 t 

0J94E 370Df fffff 12047 
Ut94f fffff 33159 12048 
01950 661F0 f03E5 12049 
01951 Cl040 33958 12050 
01952 Cl040 fFfff 12051 
01953 55040 fUOlO 12052 
01954 6615£ f00A3 12053 
01955 373f4 F02EE 12054 
01956 D0ff4 fffff 12055 
01957 350f4 FU2Ef 12056 

Fri Aug 17 U/:38:22 1990 

;THIS SUBROUTINE CHECKS THE AVAILABlLllY Of A ORlVE. 
i THE PHYSICAL urm # IS EXPECTED Ifl Rl3. THE RUUT WE IS CALLEU USING 
;THE STACK. RETURN IS TU $+1. If lHE DEVICE IS 
;UNAVAILABLE, I.E. NOT CREADY AND SELECTED AND UN-CYL) OR BUSY 
;OR FAULT, THE ALU HILL BE NON-ZERO. 
;AT EXIT R0 CONTAINS DEVICE STATUS. 
;THIS ROUTINE USES: R0,R4,RB,Rl0 1Q & IREG. 
; 
CHKAVALA: RSTRBIT Rl4 1800 

ALDREGU Rt,IREG 
RDREGB IREG,R0 

CHKAVALB: JSR CUK2ND 

;RESET SECOND DRIVE fLAG 
;CYLINDER TO IREG •.• 
;AND THEN TU Rll 
;CHECK FOR SECOND DRlVE 
;SECOND DRIVE FLAG SET? 

; 

AND DB,FUUTL,MSK2,Rl4 & NOP Htt800 
BNZ CHKAVAL0 ;YES, DRIVE lS ALREADY SELECTED 

CHKAVAL: URTE HSSHA,LDDRBU & NOP 0 ;CLEAR DATA BUS OUT REG. 
;OE-SELECT DRIVE 

; 

CTL HSSH,RSTUSEL 
ULDRANU SAVQU 
QLDRAn SAVUL 
TSTRBIT RI3 130 
UTOR R4 
ALDRAM Rl3 1SEN113 
URTL HSSM,LDDRUSEL 1Rl3 & PSHLD lU 
RD HSSM,RDDRST1 1 R0 

;SAVE U-UPPER AND ••• 
;tHOUER 
;CRRV CR6E SELECT (CHRLLN6R) ••• 
;BITS rnru IN 
;SAVE D~IVE NO. FUR SENSE 
;SET UNIT SELECT REGISTER 

RD HSSM,RDDRST1 1R0 & CJPUP EVCNTZ,St3 ;READ DRIVE STATUS 
CTL HSSM,SETUSEL & CLPCNT NALUZ ;lf NUNE, JUMP BACK; SELECT DRIVE 
HRTL HSSM,LDDRUSEL 1R4 ;CARO CAGE SELECT UNLY 
RD HSSM,RDDRSTl,R~ & CJPCNT EVCNTZ,S ;DELAY fOR GOOD STATUS 
TSTBIT R01 BUSY ;DRlVE BUSY? 
BNZ CHKAVAL2 ;lf IT IS, RETURN 

TSTRBIT R0,fAULT 
CJSR NALUZ,CHKFALT 
TSTRBIT R0 1SELECT+READY 
TSTQMSK SELECTtREADY 
BNZ CHKAVAL2 

;DRIVE fAULi"? 
;If YES, ATTEMPT TO RESET IT 
;ISOLATE SELECTED & READY 
;SELECTED & READY BOTH SET? 
;If NOT, RETURN 

CHKAVAL0: JSR.P fLAGLOC ;FLAG LUC. THIS DRIVE 
SETPGE FLAGLOC _SUR_HlB & JSRP fLAGLOC 
RDREGQ RAMI ;GET THE fLAGS 
BUZ CHKAVAL3 ;lf NU FLAGS, JUHP 
XOR DQ 1fOUlL,RAME 1 ZERO & NOP LASTfLG ;THIS FLAG SAME AS LASl FLAG? 
RD HSSH,RDDRST1 1R0 & BNZ CHKAVAL4 ;lf NUT, JUMP 

CHKAVALl: RD HSSM,RDDRST1 1R0 
CHKAVAL2: nASK DB,11,r1SK1,1~u • NOP tmHPRUT ;DIJN' r CHECf{ \·!RITE PRUfEGT 

XOR DQ,fUUTL 1 NSK2,IREG & NOP ONCYL+READY+SELECl+SKENU ;GUDD STATUS? 
RDRAf1B R4 1 SAVUU 
RDXfR snc,, R•l 
OR DB,U,RAME 1R4 & NOP SAVUL ;RESTORE U-REG .•• 



HALE Listing: C:56ccl.src fri Aug J7 07:38:22 1990 Page 2U5 

Addr Line C{~CHE f.)t'.~EK PF::uCESEi I Nr:::i f3UBF:'.OUT J NES 

01958 371EE AF7FF 12057 
12058 

01959 45~50 F00U2 12059 
Ol95A FFFFF 33153 12060 
01958 fffff lfJ6E 12061 

12062 
0195C 3495f f02EC 12062 + 
0195D 3415F F02ED 12062 t 
0195£ 3416f f02f2 12063 
0195F 3535E F0020 12064 

12065 
01960 EU40l lf 1E5 12065 t 

12066 
01961 fffff lfl73 12067 

12068 
01962 373f5 f02EC 12068 t 

01963 D0Ff5 fFfff 12068 t 

01964 353f5 f02ED 12068 t 

01965 373F6 F02F2 12069 
01966 5535£ f0020 12070 
01967 Cl040 El952 12071 

12072 
01968 B2200 f00I0 12073 
01969 El00A 4f00A 12074 
0196A Cl040 BB7Ff 12075 
0l96B El016 FFFFf 12076 
0196C 82200 Af000 12077 

12078 
01960 321ff F02Ef 12079 

12080 
0196£ 349If F02E8 12080 + 
Ul96F 34llF F02E9 12080 t 

01970 34J2f f02EA 12081 
01971 3413F AF2EB 12082 

12083 
01972 370ff f02Ef 12084 

12085 
01973 373fl f02EB 12085 + 
01974 D0Ffl FFFFf 12085 + 
01975 353fl f02E9 12085 + 
01976 373F2 F02EA 12086 
01977 373f3 Af2£B 12087 

HOVE IREG,lREG & RTS ;AND RETURfl 
; 
CHKAVAL3: TSTRBIT R0 10NCYL ;IS DRIVE ON CYLINDfR? 

BOZ CHKAVAL2 ;IF NOT, UE CAN'T READ A HEADER 
CHKAVAL4: JSR SAVREGStI ;SAVE RI, R2 & R3 

; 

SVHD R5,SAVR5U ;SAVE R5 
ALDRAMU R5,SAVR5U ;SnVE 12 HSBS 
ALDRAM R5,SAVR5Utl ;SAVE 12 LS8S 
ALDRAM R6,SAVR6 ;SAVf. Rb 
SETRBlT Rl4 120 ;SEf SPECIAL FLAG 
JSR.P SELlUA ;SET UP CONSTANTS & LIMITS 
SETPIJE SEUOA_SHR_HIB ~ JSRP SELl~A 

JSR GETRtGS+l 
LD\m R5, SAVl<SU 
RDRAMB R5 1SAVR5U 
ROXFR SHC, 1R5 
UR DB,B,RAME,RS & NUP SAVR5U+l 
RDRAflB R6 1SAVR6 
RSTRBIT RI4,2U 
RD HSSH,RDURSTl,RO & JMP CHKAYALl 

;RESTORE Rl, R2 & R3 
;Restore saved R5 
;GET 12 MSBS 
;PUT Ill UPPER REGISTER 
;OR lH 12 LSBS 
;RESTORE SAVED R6 
;RESET SPECIAL FLAG 

CHKfALT: WRTE HSSMA 1 LDDRBU & NOP Httl0 ;BUS OUT FUR FAULT RESET 
CTL BSSr1, SETAG3 & PSBLD 10 ; AHEMPT TO RESET THE f AULT 
RD HSSM,RDDRSTI,R0 & CLPCNT EVCNTZ ;DELAY FOR RESET 10 WORK 
CTL HSSH 1RSTAG3 ;RESET TAG 3 
WRTE HSSMA,LDDRBU & RTS U ;CLEAR BUS OUT & RETURN 

SAVREGS: OLDRAn SAVQL ;SAVE THE U-REGISTER 
;SAVE Rl 

; 

SVUD Rl,SAVRlU 
ALDRAHU RI,SAVRIU 
ALDRAM Rt,SAVRlUtl 
ALDRAN R2,SAVR2 
ALDREG R3 1RANE & RTS SAYR3 

GETREGS: RDRAMU SAVQL 
LUU}) RI 1 SAVlHU 
RDRAMB RI,SAVRlU 
RUXfR SMC,, Rl 
OR DB,B,RAME,Rl & NOP SAVRIU+l 
RDRAnB R2,SAVR2 
RDREGB RAHE,R3 & RTS SAVR3 

;SBVE 12 HSBS 
; S.4VE 1 Z LS8S 
;SAVE R2 AND ••• 
; R:3; l{HURN 

;RESTORE U-REGISTER 
;RESTORE SAVF.D RI 
;6H 12 MSBS 
;PUT Ill UPPER REGISfER 
; OR IN 1J LSBS 
;RESTORE R2 ANO ••• 
;R3; RETURN 
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Addr 

12100 
12101 
12102 

01978 0f320 El97C 12103 
01979 FFFFF El928 12104 
0197A ffFFF El92C 12105 
Ul97B FFFFF AF7ff 12106 

12J.U7 
12108 
1210'3 
12110 
12111 
121 J.2 

0197C 349aF f025B 12113 
01970 3410f F02Fl 12114 
0197E FffFF lfl39 12115 
0197F FFfFF 33180 12116 
01980 371f£ f02Fl 12117 
01981 45150 FU020 12118 
01982 fffff 331Bf 12119 
01983 37354 f00AE 12120 
01984 D0fF4 ffffF 12121 
01985 35354 F062D 12122 
01986 3418f f02f2 12123 

12124 
01987 fffff JflB2 12125 
01988 133F4 33\BC 12126 
01989 fffff 33987 12127 

12128 
019BA 373f8 f02f2 12129 
01988 fffff El98F 12130 

12131 
019BC 373f8 f02f2 12132 
0198D 37lfE F02Fl 12133 

12191 
0198£ 0fl££ Fffff 12192 

Fri Aug 17 ~7:38:22 l99U Page 2U6 

i 
;HllS ROUTINE l·J(-.\JT~'.:> F'C.H;:'. THI:'.:: F::C-:{-\D m;:::i:vE ru CUI1PLErE SEEKING 
j 

RDSKWAlT: CALL R0, WAITSEEK 
Jf1P SEEKERIH 
Jr!P SEEKERRT 
RTS 

j 

;CALL THE HAIT HANDLER 
;PROCESS SEEK ERROR 
;PROCESS TlME-UUT 
;RETURN If SEEK COMPLETES NORMALLY 

;SUBROUTINE UAITSEEK HILL l•J(-.\ IT F'fJ1·::: t3l'.~EK COf"IF'LET I UN ON A DRIVE. TH£ PtiYSICAL 
;DRIVE NO. IS IN Rl3. THE ROUTINE IS CALLED Un RO & USES R0,R4,R8,Rl0 & !REG. 
;RETURNS TO $+1 IF SEEK ERROR, TO $+2 If 2-SEC. TIM£ OUT, OR TO 
;S+3 IF NORMAL COMPLETION. 
j 
WAITSEEK: ALDRAMU RU, WAITRETU 

ALDRAN RO,WAITRETL 

; 

JSR CHKAVAL 
BOZ WA lTRET +l 
MOVE RAME,IREG & NOP WAlTRETL 
TSTBIT RO,SELECr 
BUZ R£lJ 
l<DI1SKB R4 I HttAE 
RDXff< sr1c,, R4 
SETRBIT R4, 620 
ALDRAn RB,SAVR6 

JSR CHKDRV 
DECRB R4 & BUZ WAifRET 
Bra s-2 

RDRAMB R8,SAVR6 
Jr1P RET2 

NAITRET: RDRAMB RH,SAVR6 

; 
R£T3: 

HOVE RAnE,IREG & NUP HAITRETL 

INCRD IREG, IRES 

;SAVE RET ADD UPPER ••• 
;AND LUHER 
;SELECT THE DRIVE 
;IF UN CYL., RETURN NUU 
;RETURN LSB'S TU IREG 
;SELECfED? 
;NO - ERROR RETURN $+1 

;2 SECOND rinER TU R4 
;TEMPORARILY SAVE RB 

;DRIVE UN CYLINUER? 
;OEC TlnER; If UN CYL., RETURN S+3 
;If llMER ifXPlREU, TRY AGAlN 

;TIMER EXPIRED; RESTORE RB ••• 
; Arm RErlJRN sn 

;RESTORE RB 
;RETURH LSB'S TU IREG 

;BUMP !REG fOR NUT ON-CYL RETURN 
12193 i 

0198F 0F1EE fffff 12194 RET2: 
01990 37lf9 f025B 12195 
01991 3710f 6f02C 12196 

INCRD IREG,IREG 
nOVE RANE, IREGH & NOP UAITRETU 
MOVE ZERO,RAME & JIR SKRETRY 

;BUMP !REG FOR ON-CYL OR JNJTIA1£D 
;GET RETURN AUDR UPPER 
;RESET ERR CNT & RETURN 
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Addr 

121 '38 
12199 
12200 
12201 
12202 
12203 
12204 
12205 
12206 
12207 
122H8 
12209 
1221~ 

01992 343B0 fffff 12211 
12212 

~1993 370ff f02f4 12214 
01994 fFFFF A37FF 12219 

12220 
01995 E0401 lF342 12220 + 
01996 370Df fffff 12221 
01997 Fffff 3319A 12222 
01998 46150 f0400 12223 
01999 FFFFF 331BO 12224 

12225 
0199A 3410f f039A 12226 
01998 661FO f03E5 12227 
0199C fffff 1395B 12228 
01990 373FO f039A 12229 
0J99E 373F4 f02D4 12230 
0199f 335f4 FFffF 12236 
019AO 29304 Fffff 12237 
0l9Al fffff 349AC 12238 
019A2 35350 F0001 12239 
0l9A3 4505E f0800 12240 
UJ9A4 14340 A3Fff 12241 

12242 
019A5 3535£ f0800 12243 

12244 
J224H 

019A6 E0401 lf60F 12248 t 

12250 
019A7 3404f lfl39 12251 
0l9A8 123F0 A37ff 12252 

12253 
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i FIRST, THlS ROUTINE WILL CHECK IF THE SYSTEtt HAS ANY TWO-DRIVE UNITS. 
;IF IT DOES, 11 WILL CHECK IF THIS IS A TWO-DRIVE UNIT. If IT IS, IT WILL 
;CHECK If TUE CYLlNDER (lrnl IS GREATER THAN THE f1AX. CYL. OF TllE FrnST URIVE. 
;If IT IS, THE UNIT NU. WILL BE INCREMENTED AND THE SECOND DRIVE FLAG WILL BE 
;SET. lf NUT, THE CYL. NO. HILL BE UN-CHANGED, THE UNIT NO. HILL BE 
;DECREMENTED AND THE SECOND DRIVE FLAG WlLL BE CLEARED. If THERE IS A NEED 
;TU GO TU fHE OTHER DRIVE, THE CURRENT URIVE HILL BE DE-SELECTED AND THE OTHER 
;SELECTED. 
;UPON ENTRY: R0 = CURRENT CYLINDER 

Rl3= PHYSICAL DRIVE NU. 
;UPON EXIT: R0 = SEEK CYLINDER 
;REGISTERS USED: R0 1R4 1RB 1U & lREG. 
; 
CHK2NDA: RTOR Rll 1R0 ;MOVE CYLINDER TU R~ 
CHK2ND: EOU $ 

RDREGQ RAME & NUP TWUURlV ;$Any two-drive units? 
CRTS AUJl ; If NU r 1 RHURN 
JSR.P fLAGLOC ;LUC. Of DRIVE FLAGS 
SE TPGE FLAGLOC _5HR JI ltB ~ JSl~P F LAGLUC 
RDREGQ RAMl ;GET lHEM 
BOZ S+3 ;If NONE, ASSUAE THU DRlVE UNIT 
TESTQ TWOFER ;IS THIS A TWU-DRIVE UNIT? 
BUZ CHK2NU3 ;lF NOT, JUMP 

ALDRAN RU,TEMPCYL ;TEMPORARJLY SAVE CYLJNDER 
XUR DQ,FOUTL,RANE,ZERO & NOP LASTfLG ;THIS FLAG SAME AS LAST FLAG? 
CJSR NALUZ,CHKAVAL4 ;IF NOT, COMPUTE NEW CONSTANTS 
RDRAHB RO,TEHPCYL ;RESTORE SAVED CYLINDER 
RDRAHB R4 1 HAXCYLD ;GET MAX. DRIVE CYLINDER 
OR ZB,RSBZ,,R4 ;1/2 MAX. DRIVE CYL. TO R4 
SUBB AB,B,R0,R4 ;CUR. CYL.> 1/2 MAX. CYL? 
CJ11P NAGB I CliK2ND2 ; IF NIH I JUMP 
SETRBIT Rl3, 1 ; !NCR. DRIVE NU. 
TSTRBIT Rl4 1800 ;SECOND DRIVE FLAG ALREADY SET? 
SBA AZ 1B,R4,R0 & CRTS NALUZ ;YES, RETURN; SEEK CYL. TO R0 

SETRBIT Rl4, 800 ;SET SECOND DKlVE FLAG 
i 
CHK2ND1: JSR.P RELDRIV ;RELEASE THIS DRlV~ 

SETPIJE RELDRIV_SBRJi~B ~ JSRP RELDRIV 

RTOQ R4 & JSR CHKAVAL 
SBA l0 1B11 R0 & CRfS ALUl 

;SELECT THE NEXT DR1V£ 
;tf UN CYL. & READY, RETURN 
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Acldr 

Ul9A9 4505E F0200 12254 
019AA 3400f 13978 12256 
019AB 323FO AF/FF 12264 

12265 
019AC 55350 f0001 1226& 
U19AD 4505E fU800 \2267 
019AE 603EE A37ff 12268 
Ul9AF 0C304 El9A6 12269 

12270 
01980 5535£ f0B~0 12271 
01981 FFFFF AF7Ff 12272 

12282 
12283 
12284 
12285 
12286 
12287 

019B2 C1040 FFFFF 12288 
01983 Cl040 fffFF 12289 
01984 45150 f0008 12290 
019B5 fffff 13968 12291 

12292 
~19B6 45150 f000C 12293 
Ul9B7 C1040 B39BF 12294 
019BB Cl040 C00U9 12295 
01989 45150 FU041 12296 
019BA 34308 339Cl 12297 

122'38 
U!9BB Cl040 9BIBB 12299 
019BC 45150 F0041 12300 
019BD 34308 339Cl J23Ul 
019BE FFFFf 8F7FF 12302 

i 
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TSTRBIT Rl4 1 2~U 
RTUU RU & CJSR NALUZ,RDSKHAll 
UTUR RO & Rl"S 

Page 2U8 

;ALT. TRACK FLAG? 
;$Yes, wait for the drive 
;SEEK CYL. ro RO & RETURN 

CHK2ND2: RSTRBlT Rl3 11 i DECR. DRl Vt Nll. 

; 

fSTRBIT Rl4 18UU 
XOR AU 1B1Rl4 1Rl4 & CRTS ALUZ 
ADD AZC,B,RU,R4 & JftP CHK2ND1 

;SECOND DRlYE FLAG SET? 
;YES, RESET 11; NU, RETURN 
;!NCR. CYL.+l & SELECT lST DR!VE 

CHK2ND3: RSTRBIT Rl4,B00 
RTS 

;RESET SECOND DRIVE fLAG 
;RETURN 

i 
;ROUTINE TO TEST DR I VE {.W{~ I L?-)H 1 L J TV .. CALLED ON STACK, RETURNS 
;TO IREG & POPS STACK If NON RESETABLE FAULT. RETURNS ru STACK 
;OTHERWISE. If RU=0 THEN DRIVE IS AVAIL. & ON CYLJNDER, ELSE R0 WILL NUT = 0. 
;REGISTERS USED: ~O & RS. 
i 
CHKDRV: RD HSSH,RDDRSTl,R~ 

RD HSSM 1 RDDRST1 1 RU 
TSTBIT R0,FAULT 
CJSR NALUZ 1CHKfALT 

;READ DRIVE STATUS 
;DRIVE FAULT? 
;If YES, ATTEMPT TO RESET 11 

TSTBIT R0 1SEEKERR+fAULT ;SEEK ERROR UR FAULT 
RD HSSH,RDDRST1,R0 & CJPUP NALUZ,RETl ;IF ElTHER, ERROR RETURN 
RD HSSM,RDDRST1 1RU & LDCl 9 
TSTBlT RO,READVtBUSY 
RTOR R0,RB & BNZ REllA 

;READY OR BUSY 
;If EITHER, NORMAL RETURN 

RD HSSn,RUURSTl,RU & CJPCNT EVCNTZ,S ;DELAY 2 psec. FUR GOUD STATUS 
TSTBIT RU,READY+BUSY ;CK. AGAlN FOR REAUY OR BUSY 
RlOR R~ 1 RB & BNZ RETlA ;JF EITHER, NORMAL RETURN 
POP ;NU - PUP THE STACK 

12303 i 
Ul9BF 37lf9 F025B 12304 RETJ: nOVE RAME 1 IREGH & NOP WAllRETU ;SET UPPER RETURN flfLD AND .•• 
019CO FFFFF 6f7FF 12305 JIR ;RETURN lH ERROR 

12306 i 
019Cl 55358 f0010 12307 RETlA: RSTRBIT R8 1WRlTPROT ;DON'T CHECK WRITE PTUTECT 
0t9C2 65348 AF0A3 12308 

J.2309 
12310 
12311 
12312 
12313 
12314 
12315 

019C3 4505f f0080 12316 
019C4 420Ff A3fFF 12317 
019C5 370ff F0200 12318 
019C6 4605F F0800 12319 
019C7 320Ff A37FF 12320 

XOR DB,B,NSK1,R8 & RTS UNCYL+READVtSELECT+SKEND 
CHECK GOOD DRIVE STATUS & RETURN 

; ROUTINE TO CHECK IF THI::. cur~:l?t:::l'.IT f"Uf\ICT l CJN I~:) {~ t•J1~:: l TE .. 
;IT IS IF THE SEEK-ONLY FLAG IS NUT SET UR THE WRlTE-OP. FLAG IN RS IS SET. 
;lf THE fUNCTON IS A WRITE, THE WRITE-OP. FLAG WILL BE SET IN R3. 
;THE ROUTINE IS CALLED ON THE STACK AND USES Q, 

i 
CHK4WRIT: TSTRBIT 

RESETQ 
RURMJQ 
fSTUBIT 
OR 

RlS,80 
it CRTS NALUZ 
RSRAT 
8~0 

rn,u & CRTS ALUZ 

;IS SEEK-ONLY FLAG SET? 
;!F YES, IT CANT BE A URITE 
;PICK UP SAVED RS 
;HRITE FLAG SH? 
;If NOT IT ISNT'A WRITE 
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Actdr 

019C8 35343 AFOOl 12321 
12362 
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UR DB,B,NSK1,R3 & RTS WRITEUP ;SET WRITE-UP AnD RETURN 
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Addr Line CLOCK {~!\ID UC.P 1 NTEF.:i:;::UPl pf.::c.u::.:ESf..i 1 NG 

12365 
12366 
12367 
12368 
12369 
12370 
12371 
12372 
12373 
12374 
J.2375 
12376 
12377 
12378 
12379 
12380 
12381 
12382 
12383 
12384 

THIS CODE HANDLES THE WRITES & E.C. UPUATES REQUIRED BY DAYCLOCK 
INTERRUPfS AND UCP DCRECTED ORCVE STATE CHANGES. 
THE E.C. IS SEARCHED fOR ENTRlES WITH THE WRITE-OP FLAG SET. WHEN ONE 
IS FOUND - IF THERE WAS NUT AN INTERVAL TYPE T!HER lNTERRUPT OR (f THE 
WRITE UPDATE FLAG 15 SET, THE TRACK IS WRlllEN OUT. If lT WAS AN INTERVAL 
TIMER INTERRUPT AND THE WRITE UPUAfE FLAG lS NUf SET THEN CT HILL BE SET. 
THIS IS REPEATED FUR THE WHOLE E.C. If THE REQUESTED STATE lS BYPASS OR DOWN, 

1 THE E.C. TRACKS ARE INVALIDATED. 
; 
; THE SUBROUTINE IS CALLED VIA THE STACK. 
; REGISTER R6 HAS FLAGS. 
; BIT 0 MEANS INTERVAL INTERRUPT. 
; BIT 1 MEANS THAT THE FUNCTION IS A DRIVE STATE CHANGE. 
; BIT 2 NEANS REQUESTED STATE IS BYPASS OR DOWN. 
; REGISTER R7 IS USED TO CONTAIN THE UNIT I FUR STATE CHANGES. lT 
; WILL CONTAIN HEX Ff If THE STATE CHANGE WAS AN 'ALL' FUNCTION OR If THERE 
; WAS A CLOCK INTERRUPT. 
i 
INCUFLG: EQU H#40 ;lnter-C.U. modifier flag 

12385 ; 
019C9 Fffff lf210 12386 CHKOCP: JSR RDCUCOM ;READ INTER-C.U. BYTE f JRST 

;If not U, other side request 019CA 34300 339f3 12387 RTUR R0,RO • Bnz INTCU2 
12389 

019CB 45050 f004U 12417 
019CC FFfFf 33ID7 12418 
019CD 0F32U ElBD7 12419 
019CE FFfff 331D7 12420 
DI9Cf 37U5F F0104 12421 

12422 
019DU £0401 lf624 12422 + 

12423 
12424 

019Ut 3/3F7 F026I 12425 
01902 3417f F~3U3 12426 
019D3 37356 F0002 12427 
0J9D4 373F5 f0262 12428 
Ol9D5 373Fl F0263 12429 
0J9D6 fffff EIA49 12431 
01907 45050 F0020 12455 
01908 433f6 339DD 12456 
01909 45050 F0010 \2457 
019DA fffff 339DC 12458 

12460 
019DB E7C00 £~01£ 12461 

TSTRBIT RU,40 ; IS THERE A DRIVE STATE CHANGE? 
BOZ CK4CLK ; NU - CHECK FOR CLUCK lNTERRUPT 
CALL R0,REQSCAN ; YES - GET THE CHANGE 
BUZ CK4CLK ; rHIS SHOULD NEVER HAPPEN 
RDnSKU 104 ; ARGUMENT 10 RESET STATE CHANGE -
JSR.P ISSCMD ; U!TF.RRUP"f 
SETPGE ISSCtlD_BHR_H#B & JSRP l sscrw 

CttKOCPlB: mu $ ;entry point for CDMf state_change 
; UNIT ~ & ALL fLAG {N R7 RURAMB R7,REQUNIT 

ALDRAM R7,FRBUNIT 
RDr1SKB l{6, 2 
RDRAMB R5,REQSTATE 
RDRANB Rl,PRSSTATE 
JNP SCHKOCP2 

CK4CLK: TSTRBIT R~ 1 20 
RESETR R6 & BNZ CK4CLKB+l 
TSTRBIT R0, 10 
Bra CK4CLKB 

; 
CK4CLKA: CTL OCP,OCPDSEL & JNP WAITJ5+J 

; SAVE fOR E.C. HANDLER 
; SET FLAG FOR STATE CHANGE 
; 6£1 REQUESTED STATE 
;GET THE PRESENT STATE 
;$Do the cnange 
i TIME or DAY INTERRUPT? 
; Yes, jump; Clear flag reg. 
; lNTERVAL TIMER INTERRUPT? 
; If YES, PROCESS IT 

;$Return to Wait Loop 
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Addr 

124% 
019DC 37356 f000I 12497 
019DD 3705F ro102 t2498 

12499 
019DE E04Ul 1F624 12499 t 

0I9Df fffff El9DB 12501 
12762 
12763 

019EO 433F\ 1F22B 12767 
019£1 fffff 339DB 12768 
019E2 0F320 EOE15 12769 
019£3 fffff 33107 12770 
019E4 433FO El9D7 12771 

J'/.772 
12173 
12774 

Ul9E5 3705f fU020 12775 
Ul9E6 321FF f~024 12776 
019E7 E7C00 E04AD 12777 

12778 
12940 
12941 
12942 
\2943 
12944 
12945 

0J9ES 3735J f00B3 12946 
019E9 fFfff 1F22B 12947 

12948 
019EA E7C00 C07ff 12949 
019EB fffff fffff 12950 
019EC fffff 9B1EB 12951 
919ED Fffff 1F210 12952 
019££ 65151 F0003 12953 
019Ef 333Fl 331EA 12954 
019F0 433F9 A37ff 12955 
019Fl 45051 F0030 12956 
019f2 fFFFF 339EA 12957 

12958 
019F3 45051 F000f 12959 
019f4 0615E f 19F7 12960 
019f5 37929 fffff 12962 
019F6 34317 6F7fF 12966 

; 
CK4CLKB: 

; 
CLKOCPfi: 
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RDMSKB R6,l 
RDf'ISKU 102 
JSR.P ISSCMD 
SETP6E ISSCI1D _5HR_H~B & JSRP ISScrrn 

; SET INTERVAL TINER FLAG 
; RESET CLOCK INTERRUPT FLAG 

JMP CK4CLKA ;$Return now 

mu $ 

RESETR Rl & JSR WRTCUCUI1 
Bra CK4CLKA 
CALL R0,SELOCP 
BUZ CK4CLK 
RESETR R0 & JMP CK4CLK 

;/CLEAR INTER-C.U. FLA6 
;/If OCP not selected, ex1t now 
; SELECT OCP 
; If selected, check for Clock 
; Else, return 

OCP not available 
; 
OCPNUSEL: RDnSKQ 20 

QLDRAM SEN212 
CTL OCP,OCPDSEL & JHP READ&2 

; S£T BIT fUR SENSE 
; SENSE BYTE 12 FORMAT 2 
; 60 SEND EUUIP CHK. 

; lHIS ROUlIN£ HANDLES REQUESTS fUR THE WHOLE SYSTEM. lT SETS value 83-hex lN 
;THE INTER-C.U. FLA6 BYTE, THEN WAITS FOR THE BYTE TU be changed by the 
;other C.U. If the byte is changed to 00, the routine returns CRTS). 
;If the byte is changed to another value, this request from the other C.U. 
; wi JJ be processed. 
; 
INTCUl: RDMSKB Rl,83 

JSR URTCUCOr1 
; SET value a:~ 

; URITE it 
; 
INTCUlA: CTL OCP,OCPDSEL & LDCT Hl7ff ; WAIT FOR 1 ns. 

; 

NOP 
CJPCNT EVC~TZ,S-1 

JSR RDCUCOM 
TSTREQU Rl,3 
UR ZB,B,,Rl & BUZ INTCUlA 
RESETR R9 & CRTS ALUZ 
TSTRBIT Rl 1 :3U 
BNZ INTCUlA 

; t3ET f LAG HORD 
;/JS IT STILL 83? 
;/YES, CONTINUE CHECKING 
;/If IT'S 0, RETURN 
;D1agnost1cs' data? 
;Yes, jgnore it 

1NTCU2: TSTRBIT RI,Httf ;/ISOLATE 4 LSB'S IN Q 
ADD DU,FOUTL,HSK2,IREG & NOP INTCU3 ;/COMPUTE ACTUAL JUMP 
OR DZ,FUUTU,SEUAR,lREGH ;$Jump according to ••• 
RTUR Rl,R7 & JIR ;/OTHER C.U. REQUEST 
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Addr Line Cl....OCt< f..)l\ID CJCF' I NTE1~::F::UF'T F'~~'.UCE~iS J NG 

12%7 
Ul9f7 fffff Bfl£0 12968 
Ol9F8 Fffff El9£8 12969 
0J9f9 FFffF fffff 12970 
019FA fffff 8FtEO 12971 
019fB fffff fffff 12973 
Ul9FC Fffff fFfFf 12974 
019FD fffff fffff 12975 
Ul9FE fFfff fffff 12976 
019FF Fffff fffff J2977 
UlA00 FFFFf Fffff 129/8 
01A01 fffff Fffff 12979 
UlA02 fFFFf fffFF 12980 
UlA03 FFFFF FFFff 12991 
01AU4 fFFFf fffff 12992 
01A05 fffFF fffff 12993 
0JA06 FFFFF BF1E0 12994 

13107 
13108 
13109 
13110 
13111 
13112 
13113 
131J.4 
13115 
13116 

01A07 E7000 4F002 13123 
01A0B C7F00 BB7FF 13124 
UlA09 45150 F00Ul 13125 
0JAUA fffff 3320£ 13126 
UlA0B 3710F F0267 l3127 
01A0C 4515~ F~U06 13128 
01A0D 37160 33214 13129 

13130 
1:m1 

01A0E £7C00 ff Fff 13142 
01A0f 47360 AF7ff 13143 

i 
INTCU3: JPOP CLKUCP6 

Jf1P UHCUl 
UUP 
JPIJP CLKOCP6 
NOP 
NOP 
NOP 
NUP 
UUP 
NUP 
NUP 
NOP 
rlOP 
NOP 
NOP 
JPOP CLKOCP6 

;/0) HIPOSSlBLE 
;/l) RE~fl~IJE DATA 
;m Impossible 
;/3) ; CHECK fUR CLUCK 
;$4) 
; $5) 

i $f,) 

;m 
;$8) 

; $9) 

;$A) 
JB) 
; IC> not used 
; /D) not used 
; IE) not used 
; If) not used 

; This routine does a f·a~;t Eit:d F~i:: t of t 1·1e CJCP n If the OCP is not selected 
;immediately, the routine returns vith R0 = O. If the OCP lS selected, 
;OCP Staus is checked for parity errors or Command Active. lf they are set, 
;the routine returns vith RO= 0. Otherwise, the routine v1ll read the 
;Inter-C.U. Communications UCP memory Cloc. 2&-hex> and, if the Valid b1t 
;(80) is set, return vith a value in Rl Cthe Valid bit is stripped off). 
;If the Valid bit is not set, the routine will return with ALU= 0. 
i 
FASTCOMA: EUU $ 
fASTCUff: CTL OCP,OCPREQ & PSHLD 2 

i 

RD OCP,OCPSTAT,RU & CLPCNT EVCNTZ 
TSTB [J R~, l 
BUZ fASTCONl 
RESETRAn OCPDOWN 
TSTBIT R0,6 
MOVE SMCST,ZERO & BUZ RDCUCUffl 

FASTCUfH: EQU $ 

FASTCOM2: CTL OCP 10CPDSEL 
A~D DZ,B,SMCST,RU & RTS 

; REQUEST THE OCP 
;READ OCP STATUS 
;OCP AVAILABLE? 
; IF NOT I JUMP 
;Clear UCP Down flag 
;Parity error? 
; ff r-m r' liEr FLA ti BY n: 

;CANCEL OCP REQUEST ••• 
;AND RETURN CCLR. XMC PARITY> 
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Addr 

13145 
13146 
13147 
J.3148 

01A10 373F2 F0267 13149 
01All FFFFf 33A07 13150 

J.3151 
01Al2 E0404 lf~32 13151 t 

0IA13 FFFFf 33A0E 13153 
13157 

01Al4 37l0f F00A6 13J5B 
01A15 FFFFF SF216 13159 
01Al6 87000 f0026 J3160 
01AI7 C/Fll 4F001 13161 
0JA18 C7fll BB7FF 13162 

13163 
UIA19 £0403 1f35B 13163 + 
OlAlA 333Fl 3321D 13164 
OlAlB Fffff 3320E 13165 
OlAlC 333Fl AF7FF 13166 

13167 
OlAlD 4515U f02~~ 13168 
UlAlE C7f00 33222 13169 
01Alf C7fU0 fffff 13170 
UlA2~ 45150 FOlUU 13171 
OJA21 fffff 33A2B 13172 

13173 
01A22 34311 fffff 13174 
0tA23 45151 FU080 13175 
01A24 55341 A3880 J3J76 
0IA25 45150 F0070 13177 
01A26 47160 A3fff 13178 
0IA27 FFFFF ElAOE 13179 

13191 
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; lhis routine reads the OCP Inter-C.U. commun1cat1ons byte. 
;Registers used: RO-R4 1Q & IREu. 
; 
RDCUCOM: RDRANB R2,0CPDOWN ;ls the UCP Down? 

BNZ fASTCOM ;Yes, fast OCP select 
JSR.P OCPSELA ;/Select the OCP 
SETPGE OCPSELA_5HR_HttB & JSRP OCPSELA 
BNZ fASTCOM2 ;Slf not avail., return 

RDCUCOMl: RESETRAM PARCNT ;RESET PARITY RETRY COUNT 
;PARITY ERRUR RETRY LOC. 
; ADDRESS Of f LA6 BYTE 

LOAR $tl 
WRTE OCP,OCPADR & NOP Dtt38 
RD OCP,OCPDATA,Rl & PSHLD l 
RD OCP,UCPDATA,Rl ' CLPCNT EVCNTZ ; READ FLAG BYTE 
JSR.P XMCTPAR ;CHECK CT-BUS PARITY 
SHPCiE Xf'lCTPARJiHR_H#B & JSRf' XtiCTPAR 
UR ZB,B,,Rl & BUZ RDCUCUN ;!f U.K., JUMP; ANY DATA? 
BUZ fASTCUM2 ; If not, return now 
OR ZB,B,,Rl & RTS ;ELSE, RtTURN Uirli ALU NIH = ~ 

; 
RDCUCON: TSTBIT RU,200 ;Expanoeo UCP memory? 

; [ f not, .jump 

; 

RD UCP,UCPSTAT,RO & BUZ RDCUCONA 
RD OCP,UCPSTAT,RU 
TSTB tr RU 1 1011 
Bra RDCUPAR 

;Read UCP Status 
;UCP memory parity error? 
;Yes, process it 

RDCUCONA: RTOR Rl,Rl ;Rl = Data read 
TSrBIT l~l,SU ;VAUD BIT SH? 
MASK DB,B,MSKl,Rl & CRTS NALUZ 1 Htt80 ;Yes, clear it & return 
TSTBIT RB,70 ;State Change/TOD/Interval? 
AND DZ,FOUTL,SMCST,ZERO & CRTS NALUZ ;Yes, don't de-select UCP 
JMP FASTCOM2 ;Else, return vith OCP de-selected 

13192 RDCUPAR: SETMBIT 40 1 SE~2J2 ;/SENSE= OCP PARITY 
OtA28 37350 f0040 13192 t RDHSKB R0,40 
01A29 3410f f0024 13192 + ALDRAM R0 1SEN212 
01A2A FFFff ElA0E 13193 JMP FASTCOM2 ;/Return ~ith ALU = 0 
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Addr 

l3195 
131% 
131'37 
13198 
1319'3 
132UU 
13201 

01A2B 34311 fffff 13202 
13203 

01A2C £0404 lf032 132~3 + 
01A2D 433fD 33A31 13205 
01A2£ B7000 f0026 13209 
01A2f 9711F 4f0Ul 13210 
01A30 971Jf 887ff 13211 
UlA31 EJC00 fffff 13212 
0JA32 373F0 Af267 13214 

14067 
14068 
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; This routine writes the Jnter-C.U. commun1cat1ons byte. 
;Upon entry: Rt = data to be written 
;Upon exit: ALU= U if able to select the UCP. 
; ALU = 1 if unable to select the UCP. 
;Registers used: R0,R2-R4,Ll & IREG. 
; 
WRTCUCOM: RTUR Rl,Rl ;Rl = Write data 

JSR.P UCPSELA ;/Select the OCP 
SETPGE UCPSELA_SHR_H#B & JSRP UCPSELA 
RESETR Rl3 & BNZ WRTCUCON ;Slf not selected, jump 
WRTE OCP,OCPADR & NOP Dtt3B i AUDRESS OF fLAG BYTE 
HRTL UCP,UCPUATA,Rl & PSHLD l ; WRITE THE DATA 
WRTL UCP,UCPUATA,Rl & CLPCNT EVCNTZ 

URTCUCON: CTL OCP,OCPUSEL ; DESELECT OCP 
RDREGB RAME,RU & RTS OCPUUWN ;$Return with OCP down status 

01A33 3535F f0200 14069 SETV£RFY: SETRBIT RI5, Htt200 ;SET NU DATA TRANSFER FLAG 
14070 

0IA34 Of10f Af302 14071 
14372 

01A35 3714£ f0110 14374 
01A36 370Ef fFFFF 14379 
0IA37 D0FFJ FFFFF 14380 
01A38 45155 F2000 14381 

14382 
01A39 E0400 33521 14382 + 

14383 
UlA3A 433F0 ffFfF 14384 
0IA3B 133Fl 33A3D 14385 
UlA3C 46110 33A3B 14386 
UJA3D C2000 33241 14387 
0IA3E 45150 f0002 14388 
UIA3F £1015 33A41 14389 
01A4B E0082 EIA3A 14390 
01A41 55355 f2010 14391 
01A42 FFfff EB521 14392 

14393 

ADD DZC,FOUTL,ZERO,RAME & RTS SEEKDNL;Set the Seek Only flag & return 
HAIT4S11: EOU $ 

MOVE MSKl,IREG & NOP H#llU ;SSM-irpt. mask to IREG 
RDREGQ lREG ;GEf SH MASK 
RUXFR SNC,,Rl ;LOAD A TINER INTO Rl 
TSTBIT R5,2000 ;SN-WRITE ACTIVE? 
BOZ.P WAITCON ;If NOT, WAIT TO CONTINUE 
SETPGE UAITCOU_SUR_H~B & BOZP HAITCUtl 

; 
UAIT4SM1: RESETR RU 

DECRB Rl & BNZ $+2 
AND UQ 1FOUTL,INTR1 1 ZERU & BNZ S-1 
RU HSSMA,RDINTR 1R0 & DOZ $+4 
rsrnn R0,2 
CTL HSSM,RSTUlRPT & BNZ $+2 
CTL SHC,HSSMRST & JnP HAIT4Sl11 
RSTRBIT R5, 20H1 
Jr1P UAIJCON 

;If INTERRUP1 1 JUMP; DECR. TlNER 
;CHECK HSSH COMPLETE UR ERROR 
;READ INTERRUPT RE6. 
;SM-DONE? 
;Y£S, JUMP 
; RESH IRPT. & UA Ir flJR Sf1-DIJNE 
;RESET WRITE ACTIVE/SM-lNITlATED 
;THEN UAIT TO CUNTlNUE 
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Atldr 

UlA43 373FO fU024 14833 
01A44 3U30~ fffff 14884 
UlA45 45350 fUOFF 14885 
UJA46 34l~f Af024 14886 

15058 
15059 

01A47 fffff E003B 15060 
UlA48 fffff E0044 15061 

Fri Aug 17 ~7:3U:22 1990 

SETSEN12: RDRAnB R~ 1 SEH212 
UR AU,B,R~,R~ 
I1SKRB rr :rn, H 3ff 
ALDRE6 R~ 1 RAHE L RTS SEN212 

SMBRDB: JMP SMBRD 
SMBWRTB: JnP SMBHRT 

Page 215 

;GET SENSE BYTE 12 
;SET THE APPRUPRlATE BIT 

; RESTORE HIE SENSE BYTE & RElUKN 
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Addr Line CL.fJCI< {..)l\ID ClCf=' I l\ITEr-;::F:'.Uf'T F'F:'.ClCESS I Nt3 

15'373 
01A49 65055 F00U2 15974 
01A4A FFFFF 33240 15975 
01A4B 65055 F0005 J5976 
01A4C FFFFF 33A4f 15977 

15978 
UlA4D 370SF F0003 15987 
01A4E 32lfF F0262 15988 

15989 
01A4F 373Fl f0263 15990 
UlA50 65051 F000l 15991 
0IA51 61151 33A57 15992 
01A52 3437D 33257 15993 
0IA53 65057 F~Uff 15994 
OIA54 34370 33257 15995 

159% 
01A55 E04Ul lf329 15996 + 

15997 
01A56 E0404 lf02B 15997 T 

15998 
15'3'3'3 

0IA57 0F320 ElBf 6 16001 
01A58 433Fl El9E0 16005 

16006 
16087 

; 
SCHKOCP2: TSTRMSK R5,2 

BUZ $+3 
TSTRMSK RS,5 
BNZ SCHKUCP4 

; 
SCHKOCP3: RDHSKQ 3 

QLDRArt REQSTATE 
; 
SCHKOCP4: RDRAn~ RI,PRSSTATE 

rsrnr1sK R1, i 
SCHKOCP5: XOR AB,fUUTL,R5,Rl & BNZ SCHKUCP& 

IHOR RI, Rl3 & BUZ SCl!KUCP6 
TSTRnSK R7,H#ff 
RTUR Rl,RO & BUZ SCHKUCP6 
JSR.f' Sfl4U 
SETPGE SEL4U_SHR_H~B & JSRP S~L4U 

;lS REQUESTED STATE °CACHE"? 
;IF YES, JU11P 
;IS REQUESTED STATE "WRJTE-THRU"? 
;lf NOT, CHECK FURTHER 

;fORCE THE STATE ••• 
; nJ BE "BYPASS 0 

;GET THE PRESENT STATE 
;IS IT 'DOHN'? 
;NU, DO THE CHANGE 
;lF REQUESTEU = UUWN, JUHP 
;tHANGE ALL? 
;YES, DO 1r 
;SfT THE BIT FU?. THlS DRIVE 

JSR.P SETATTN ;SET ATTN. PENDING THIS DRIVE 
SETPGE SETATTN_SHRjrnB & JSRP SETArrn 

j 

SCllKOCP6: mu $ 

CALL RU,SETPREZ 
RESETR RI & JftP CLKUCP6 

;$Set the new Drive State 
; NURr1AL RE TURN 
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Addr 

16089 
UJA59 45057 f001U 16090 
01A5A C3023 A37FF 16100 
01A5B 45053 f0004 16103 
01A5C fffff A3fff 16117 

16118 
01A5D 433F6 fffff 16119 
01A5E 377F8 F02U~ 16120 
0JA5f 337f8 Fffff 16121 

16122 
16123 

Utn60 E0400 lf 4B4 16123 t 

01A6l BlF00 f0033 16124 
0IA62 El00D fffff 16125 
01A63 B1500 f0000 16126 
UlA64 Bl400 FOUOO 16127 
01A65 E46F0 f Ffff 16128 
01A66 E45Ff fffff 16129 
0JA67 37354 F0U04 16130 
01A68 E4410 Fffff 16131 

16132 
16136 

UlA69 373F7 f026B 16136 t 

0JA6A D0FF7 fffff 16136 t 

01A6B 353f7 FU26C 16136 t 

01A6C 373F0 F026A 16137 
l &138 
16139 

UlA6U E04U3 lf607 16139 t 

OJA6£ 650BU Fffff 16140 
UlA6F 651A7 33A76 16141 
0JA70 E457f 33A77 16142 
01A7l 133f8 fffff 16143 
0JA72 E45FF 33A6D 16144 

16145 
16146 

01A73 E0400 lf525 16146 t 

0IA74 £1015 Fffff 16147 
01A75 E4420 Et0CC 16148 

16149 
01A76 E457f fffff 16150 
01A77 37384 ffffF 16151 
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; 
CHKDATA: TSTRBIT R7,1U ;fORMAl-lU-VERIFY fLA6? 

; 

RU SCP,MUDESU,R3 & CRTS ALUZ 
TSlRB lT R3 I 4 
ClHS flALUZ 

;IF NUT, RETURN; RD. MODE SWITCHES 
;$Uon't check data? 
;YES, RErURN 

CHKDA1A0: RESETR R& ;I ST UORD IS 0 

; 

OR DZ,LSBZ 1RAME,R8 & NOP WRUSJRK 
OR rn, LSBZ,, RB ;WURDS PER TRACK 10 RB 

CHKDATA2: JSR.P ULENGTH ;COMPUTE & LOAD U-XFER. COUNT 

; 

SEf PGt ULENGTH_SHR_H~B & JSRP ULENGTH 
WRTE HSSM,LDXHCJ & NUP HUNLDMD ;START A NORMAL ••• 
CTL HSSH,XHCJCMD ;LI-SIDE READ 
WRTE HSSM,LDUARM & NOP 0 ;THE DATA STARTS .•• 
HRTE llSSf1 1LDUARL & NOP 0 ;AT LOC. UOOO 
CTL HIO,DENCHT ;DISABLE CHANNEL TAGS 
CTL HIO,CLRHSIM ;CLEAR ANY SIMULATE TAGS 
RDr1SKB R4, 4 i GET THE IDR nASK 
CTL HlO,HSIHGTS ;ENABLE SIMULATE GATE 

LDHD R7,fORDAT2 
RDRAHB R7,FURDAT2 
RDXFR SMC,,R7 
UR UB,B1RAHE,R7 & NUP FURDAJ2+1 
RDRAMB R~,FORDAT3 

;Get format data bits 23-0 
; GET 12 MSES 

;PUT Ill UPPER RE&JS1ER 
; OR Ill 12 LSBS 

;GET FORMAT DATA BITS 35-24 

CHKDATA3: JSR.P CHKTAG ;CH~CK FUR AN lDK 
SETPliE CHKfAG_SHR_HBB & JSRP CHKTAG 
XOR DB 1Q,UBR2,R0 ;DATA BITS 35-24 GOOD? 
XUR UB,fUUTL,UBR1,R7 & BNZ CHKUATA4 ;NU, JUttP; BITS 23-~ GOUD? 
CTL HlO,SIDACK & BNZ CHKDATA4+1 ;NU, JUMP; ACKNUWLEDGE THE lDR 
DECRB RB ;THlS TRACK DONE? 
CTL HlO,CLRHSlM & BNZ CHKUATA3 ;NU, CHECK THE NEXT WORD 

JSR.P HSWAITR ;HSSM WAIT LOOP 
SETPGE HSUAITR_SliRjilB & JSRP HSUAITR 
CTL HSSM,RSTUlRPT ;RESET U-DON£ INTERRUPT 
CTL HIO,HSlnGTR & JttP ILU19 ;RETURN TU THE ILD 

; 
CHKDATA4: CTL HIO,SIDACK 

RDREGB UBR2,R4 
;ACKNOWLEDGE THE IDR 
;GET BAU DATA BITS 35-24 INTO R4 
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Addr 

01A78 373AO ffFFF 16152 
01A79 E45Ff fffFf 16J53 
OIAJA E4420 fffff 16154 

16155 
01A7B E0400 lf525 16155 t 

OIA7C 32JfF f~0Bl 16167 
01A7D 34303 fffff 16168 
01A7E 61370 fffFF 16169 

l6170 
0JA7f 349UF f0UB2 16170 + 
01A80 J41Uf f00B3 16170 t 

16171 
16172 

OlABl 373f0 FUlEf 16172 t 

01A82 4515U f0001 16172 + 
UlA83 E1015 33A8C 16173 

16174 
~JAB4 3414f f026D 16175 

16176 
0JA85 3493f f026E 16176 + 
0IA86 3413F f026f 16176 t 

01AB7 0f322 ElA9A 16177 
16178 
16186 

01A88 373F0 F~lEf 16186 t 

0JAB9 45150 f0001 16186 + 
16187 

01ABA E0402 33123 16187 + 
OlASB Fffff Ell45 16188 

16189 
01ABC 45150 F0004 16190 
01A8D Fffff 33A91 16191 
0JABE 35350 f0006 16192 
01A8f 34l0f fOlEF 16193 
01A90 FFfFf EJA84 16194 

161 '35 
01A9J 65IF4 f026D 16196 
01A92 Fffff 33A84 16197 

16198 
01A93 373FO F026E 16198 t 

01A94 D0ff0 FfffF 16198 + 
UlA95 353FO FU26f 16198 t 

UJA96 61130 fffFf 16199 
01A97 fFFFf 33A84 162~0 

; 
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RDREGB UBR1 1R0 ;GET BAD DAfA BIJS 23- 0 INfO R0 
CTL HI01CLRHSIM ;CLEAR SIMULATE TAGS 
CTL HI0 111Sir1GTR ;CLEAR S111ULATE GAYE 
JSR.P HSWAJTR ;HSSM WAIT LOOP 
SETPGE HSUA tTR _ SHR j!a B t~ JSRP HSUA ITR 
QLDRAM MAINILDl ;DISPLAY BITS IN ERROR C35-24) 
RTOR R0,R3 ;BAD DATA (BITS 23-U) ro R3 
XOR AB 1B1R7,R0 ;BITS IN ERROR C23-~) TO RU 
SVHD R0 1HAlNILD2 ;Display bits in error (23-U) 
ALDRAMU R0 1MAINILD2 ;SRVE 12 HSBS 
ALDRAM R0 1HAIHILD2tl ;SAVE 12 LSBS 

TSTMBIT LUUPfL61 MSGfLG 
RDRAHB R0 1MSGFL6 
TSTBIT R0 1 LOOPFLG 
CTL HSS~ 1 RSfUIRPT & BNZ CHK»ATA6 

;Looping-on-error flag set? 

;YES, JUMP; RESET U-DUNE lRPT. 

CHKDATA5: ALDRAA R4,"AUDAT3 
sv1rn R3, BADDAr2 
ALDRAMU R3 1 BADDAT2 
ALDRAH R3 1BADDAT2+1 
CALL R2 1 DATAt!SG 

;SAVE BAD DATA (35-24) FOR PRINTlNB 
;Save bad data (23-UJ for printing 

;SAVE 12 llSBS 
; SAVE 12 LSBS 

;PRlNl DATA ERROR MESSAGE 

; 

TSTMBIT LOOPFLG,MSGFLG 
RDRANB R0 1HSGFLG 
TSTBIT RU 1LOOPfLG 
BOZ.P ILD27 
SETPGE JLD27_SHRjittB & BOZP JLD27 
Jl1P ILD31 

CHKDATA6: TSTBIT R0 1 MSG2 
BtlZ CHKDATA7 

; 

SETRBIT R0,MS62+HS61 
ALDRAH RU 1MSGFL6 
JtlP CHKDATA5 

;Looping on error? 

;NU, STOP THE lLD UN ERROR 

;LOUP UN THE ERROR 

;Error message already printed? 
;YES, JUnP 
;SET MESSAGE SENT 1 L 2 FLAGS 
;SAVE THEn 
;PRINT DATA ERROR MESSAGE 

CHKDATA7: XUR DB,FUUTL,RAME,R4 & NOP BADDAT3 ;BAD DATA (35-24) STILL THE SAME? 
BNZ CHKDATA5 
LDWD RU 1 BADDAT2 
RDRAN8 R0,BADDAT2 
RDXfR snc,,R0 
UR DB,B,RAME,R0 & NOP BADDAT2•1 
XOR A" 1 fUUTL,R3 1 R~ 
BNZ CHKDArAS 

;NU, PRINT THE NEW BAD DATA 
;Get last bad data bits 23-0 
;6ET 12 USBS 

;PUT IH UPPER RE6IS1ER 
;IJP. lH 12 LSBS 

;BAD DATA BITS 23-U SlJLl. THE SAME? 
;NU, PRlNT THE NEU BAD DATA 
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Adclr Line i::-·ur;::l"'"IP\T VEf~'.1 F" J Cf.~l l UN [){.)l?-) CHECK 1 N(~ 

UlA98 373F~ FOlEF 162Ul 
UlA99 fffff El145 16202 

RDRAMB R0 1HSGFL6 
Jr·lP ILD31 

;Get message sent flags and ••• 
;CONTINUE LUUPIN6 
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Addr Line F .. CJF:'.I""({.~ T VEf~'. IF I CAT l Ul\I Df-\l(~l CHECK 1 Nl::'.i 

16204 
16205 
16206 
16207 
1620B 
16209 
1621U 
16211 

UlA9A E0402 tfl7F 16211 • 
01A9B 37350 f0051 16212 
UlA9C 0f322 E0E7B 16213 

16214 
01A90 373f0 f026A 16215 
01A9E 0F322 ElE8C 16216 
01A9f 373f0 f026B 16217 
UlAA0 UF322 ElE8C 16218 
0IAA1 373F0 f026C 16219 
01AA2 0F322 ElE8C 16220 

16221 
0IAA3 37350 f0052 16222 
0IAA4 0F322 E0E/B 16223 
0IAA5 373f0 f026D 16224 
01AA6 0F322 ElESC 16225 
0JAA7 373FU f026£ 16226 
01AA8 0F322 ElEBC 16227 
01AA9 373f0 f026f 16228 
~lAAA 0F322 ElE8C 16229 
01AAB fffff Ell85 16230 

16231 
16232 

; THIS ROUTINE PRINTS A DATA ERROR MESSAGE. IT FIRST PRINTS "DATA ERR: 
;GOOD =", TIIEN 9-HEX CHARACTERS OF REFERENCE DATA FROH MEMORY LOCATlONS 
;fORDAT3 1 fORDAT2 & fURDATl. THEN IT PRINTS ", BAD=", fOLLUUED BY 9-HEX 
;CHARACTERS OF BAD DATA FROM MENORY LOCATIONS BADDAT31 BADDAT2 & BADDATl. 
; 
DATRnSG: JSR.P SAVRET2 ;SAVE THE RETURN LUC. 

SETPGE SAVRET2_SHRJUB tt JSRP SAlJRET2 
RDMSKB RU, DttBJ ; NSG: "DATA £RR: GOUD=" 
CALL R2 1 ISSCMDAt 

RDRAMB R0 1 FURDAT3 
CALL R2 1 PR INT31i 
RDRANB RU,FORDAT2 
CALL R2 1 Pl~ I NT3H 
RDRAMB R~,FORDATl 
CALL R2 I PR IrH3H 

RD!1SKB R0 1Dtt82 
CALL R2, I sscrmA i 
RDRAMB RU 1 BADDAT3 
CALL R2 1PRINT3ti 
RDRAMB RU,BADDAT2 
CALL R2 1 PR IN T3H 
RDRAMB R0 1BADDATJ 
CALL R2 1PRHH3U 
Jt-lP RTRN2 

;GET GUUD DATA BITS 24-35 AND .•• 
; PR UH mm 
;GET GUUD DATA BITS 12-23 ANO ••• 
; PRINT THEn 
;GET GOOD DATA BlTS ~-11 AND ••• 
;PR!Nf fHF.r1 

;NSG: 11
1 BAD =" 

;GET BAD DATA BllS 24-35 AND ••• 
; PRHH mm 
;GET BAD DATA BITS 12-23 AND ••• 
;PRINT rHEfl 
;GET BAD DATA BITS U-11 AND ••• 
;PRIHT THEH 
;RETURN 

16233 TITLE BOOKKEEP l N(:i -· F'{~f~'.T 4 

-· ···--·-·-·---··-·- ........... ·-·- ......... ---·--·------·--·---------··-····--·········· .. ····-·-··--·-·----
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Addr Line BUOl<l<EEP I l\l(~j -- Pf..)F:'.T .::1. 

16235 
OlAAC fffff 5f2ED 16236 
UlAAD 37353 FU03A 16237 
UJAAE 370ff f02D0 16238 
01AAf 663fU F0029 16239 
01AB" 45055 f 0020 16244 
01AB1 333f0 33AllF 16245 
0JAB2 fffff 332CB 16246 

162'17 
UlAB3 45055 f08~0 16248 
UlAB4 FFFFf 332C9 16249 

16250 
U1AB5 4505f fIBU0 J6251 
01AB6 FfFff 33ABD 16252 

16258 
01AB7 fffff lf2fB 16259 
01AB8 FFFff 35ABB 16260 
01AB9 fffff lf317 16262 
0IABA 37341 5Fll8f 16264 

J6265 
OlABB 3535E F0001 16266 
0tABC 37341 5FD93 16267 

16268 
01ABD 45055 f0B0U 16269 
OlABE FFfff 332C2 16270 
0IABF fFFFF lf2FB 16275 
01nc0 FFFFF 352C6 16277 
01AC1 3535E f0~01 16281 
01AC2 37351 FU4f 4 16282 
01AC3 4505f f0Ba0 16283 
01AC4 ffFff 73AC5 16284 
01AC5 37343 5F836 16285 

16287 
01AC6 Fffff lf3I7 16288 
01nc1 FFFFF EIAC2 16289 
0IACB 3710F f~029 16291 
01AC9 373f0 fU2CD 16292 

16293 
01AGA E0400 1F368 16293 + 

16294 

; 
SMBOOK20: LDAR SMBUUK25 

RDHSKB R3,WAITOCUN 
RDRAMU MAXREL 

; 

XOR ua,B,RAME,R0 & NOP RELREC 
TSTRBIT R5, 20 
OR ZB,B,,Ro & BNZ SnBUUK23 
BUZ SNBUUK22 

HiTRBil RS, 800 
BUZ Sf1BUUK21tl 

SHBUOK2A: TSTRBlT Rl5 1 18UU 
BNZ Sf1BUUK21 

; 

JSR SMBOOK30 
CJMP NALB,SttBUOK2B 
JSR SMBOOK35 
RDREGB MSK1 1Rl & JAR WRT028 

SHBOOK2B: SETRBIT Rl4 1 1 

RDREGB nSKl,Rl & JAR HRT030 
; 
SMBOUK21: TSTRBIT R5,BUU 

BUZ Sr1BOK21B 
JSR S!1BUOK3U 
CJMP ALB,SttBUK21C 

snBOK21A: SETRBIT Rl4,J 
SHBUK21B: RllMSKB RI,AllVREC~3 

TSTRBlT Rl5,B0U 
CJARB NALUZ, $+1 

RDREGB MSK1,R3 l JAR WAlTHD 
; 

;LOAD JUMP LOCATION 
;WAlf TU CONTlNUE JU~P LUC. 
;~ET MAX. RELATIVE RECORU 
;IS HAX.= CUR. RELATlVE REC? 
; SrHUnPLElf? 
i ff lr lS 1 JIH1P 
;IF MAX.= CUR. RELATIVE, JUMP 

;W~lTE UPE~AllUN? 

; [f NUT 1 JIJnP 

;ADV. CYL. UK ADV. HEAD? 
; [f EI l"HER, JUl1P 

;ENOUGH LI-DATA FUR NEXT RECORD? 
;lF THERE IS, JUnP 
;$CHECK FUR CDC DUNE 
;CHAN. DATA SLOW JUMP 

;SET WRITE NEXT FLAG 
;SET NEXT WRITE JUHP LUG. 

;WRITE OPERATION? 
; lf NUT 1 JUMP 
;ENOUGH LI-DATA FUR NEXT RECORD? 
;$lf NOT, JUf1P 
;SET WRITE NEXT FLAG 
;ADV. CYL. UR AllV. HEAll JUMP LOC. 
;ADVANCE HEAD? 
;NU, JUf1P 
;ADV. HEAD WAIT-TO-CONTINUE 

SMBUK21C: JSR SMBUUK35 ;SCHECK FOR CDC DUNE 
JMP SH8UK21B ;SIT'S NUf, CONTlNUE 

SMUUOK22: RESETRAM RELREC ;RESET RELATIVE RECORD 
RDRAHB RU,REGLNTH ;RECORD LENGTH ••• 
JSR.P FOURSDN ;TIMES 4.5 EUUALS ••• 
SETPGE FUUR5DH_SHR_H~B & JSRP fOUR5llfl 
SVWD R~ 1 RBAU ;First Record Byte Address 
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Audr 

01ACB 349Uf f00AC 16294 t 

OlACC 3410f f0GAD 16294 + 
01ACD 55355 f00UU 16295 
0IACE 4505F f 1000 16296 
UlACF FFFFF 33ABD 16297 
01AD0 45055 f0800 16298 
UlADl Fffff 33ABS 16299 

16300 
01AD2 273f0 f0206 16301 
OlAD3 fffff 31205 16302 
01AD4 273F0 F02D0 16303 

16304 
0JAD5 65If0 f0029 16305 
01A06 fffff 332E2 163U6 
01AD7 I33f0 fffff 16308 
01AD8 FFFFF 312DA 16309 
01AD9 273FO f02D0 16310 
OlADA 651FO F0029 16311 
OlADB FfFff 332£2 16312 
0IADC 4505F f08U0 16314 
0JADD FFFFF 33ABD 16315 
OlADE 37341 5FC18 16316 

16317 
1&318 

OJADf 45055 f0800 16319 
UlAEU ffFFF 33AEA 16320 
OIAEl 37341 5FC74 16321 

16322 
OJA£2 55355 f~OI0 16323 
U1AE3 37351 F0474 16324 
01A£4 4505f f0B00 16325 
01AE5 603FF 73AE6 16326 
OIA£6 4505E f0200 16327 
0lAE7 Fffff 332E9 16328 
01AEB 37341 5FCF4 16329 
01AE9 37341 5FDOD 16330 

16331. 
01AEA 37350 f0480 16332 

16333 
01AEB £0400 lf 4C0 16333 + 
OlAEC 343~l 5ffff 16334 

16356 
0IAED 3413f F02E7 16357 
01AEE 34llf fU2E6 16358 
UIAEf 373f 2 f002B 16359 

16360 
01Af0 E0400 lf535 16360 + 

; 

Fri Aug 1/ U/:38:22 19~0 Page 22'/. 

ALDRAMU R0,RBAU 
ALDRAM R0,RBAU+l 
RSfRBIT ~5, 80 
TSTRBIT RI5, l 000 
BNZ SMBUOK21 
TSTRBll R5,800 
Bii Z Sf1BUOK2A 

SAB DZ,B,RAME,R0 & NOP URELREC 
CJf1P CARRY,$t2 
SAD DZ,B,RAME,R0 & NOP MAXREL 

XOR DB,FOUTL,RAME,R0 & NUP RELREC 
BOZ Sl1BUK23A 
DECRD R0 
CJMP CARRY,$t2 
SAB DZ,B,RAME,RO & NOP MAXREL 
XOR DB,fUUTL,RAf1E,RU & NOP RELREC 
BUZ SMBOK23A 
fSTRBIT Rl5 18UU 
BNZ SMBUUK21 
RDREGB MSK1 1Rl & JAR READU3 

;SnVE 12 HSBS 
; SOVE 12 LSBS 

;RESET U-fULL FLAG 
;ADV. CYLINDER FLA6? 
; YES, JUf1P 
;WRllE OPERATION? 
;YES, JUl1P 

;6ET U-SlDE RELATIVE REC.-1 
;lF A POSITIVE NU., JUMP 
;ELSE, SET URELREC = MAXREL -1 

;U-RELATIVE-1 = NEXT DlSK RELATIVE? 
; lf YES, JUf1P 
;$DECR. LI-RELATIVE -1 MORE 
;SlF PUSlTIVE NU., JUNP 
;$ELSE, SET LI-RELATIVE = MAXREL -1 
;SU-RELATIVE-2 =NEXT OISK RELATIVE? 
;SYES, STOP READ Al END Of THIS REC. 
;ADV. HEAD fl.AG? 
;YES, Jm1P 
;CUNT[NUE READ JUMP LUC. 

SMBOUK23: lSTRBIT R5 1800 
BNZ Sf1BIJK23B 

;WRITE OPERATION? 
; lF YES, JIJHP 

RDRE6B MSKl,Rl & JAR READ21 ;ELSE, STOP READ JUMP 
; 
SMBOK23A: RSTRBIT R5 1 10 ;RESET SM-lNlTlAlED 

RDMSKB RI,READ21 ;STOP READ JUMP LUC. 
TSTRBIT Rl5 1800 ;ADY. HEAD FLAG? 
XOR AU,B,Rl5,Rl5 L CJARB NALUZ,Stl ;YES, RESET IT; NU, JUNP 
TSTRBIT Rl4 1200 ;DEFECTIVE TRACK? 
BUZ $t2 ;NO, JUHP 
RDREGB MSK1 1Rl & JAR ADVREC03 ;RETURN TU ALT.+J JUMP 
RDREGB MSK1 1Rl & JAR ADVREC~l ;ADV. HEAD & STOP JUMP LUC. 

; 
SMBOK23B: RDMSKB R0,READ22 ;SET WRITE COMPLETE JUMP LUC. 

JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHR_HttB & JSRP SAVIRPT 
RTOR R0,Rl & JAR 

i 
SMBOOK25: ALDRAM R3 1SAVXnCJ ;SAVE NEXT OP. JUMP LUC. 

ALURAM Rl,ADVLOC ;SAVE ADV. TU NEXT RECORD JUMP 
SnBOOK26: RDRAnB R2,NEXTREC ;GET NEXT RECORD NU. 

JSR.P CHKBUSY ;CHECK FUR HSSn BUSY 
S£TPGE CHKBUSY_SHR_HttB & JSRP CHKBUSY 
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Addr Line BDCIKl<EEP I l\IG - PPil?T .:.1-

OlAFl 91D2F FFFFF 16366 
0IAF2 91F3F FfffF 16368 
01AF3 C2000 FFFFF 16369 
01AF4 4010~ fffff 16370 
ClAF5 FFFFF 33AEF 16371 
U1Af6 fffff Af7ff 16372 

16373 
16374 

UlAF7 £~400 lf52E 16374 t 

UlAfB 373f3 FU2E7 16375 
16382 

0JAf9 Fffff lf2Ef 16383 
OlAf A FFFFF EU4C8 16384 

16385 
16386 

01AfB 3710f f0UA6 16387 
16388 

01AFC 373f2 f00AC J63BB + 
0lAFD DOFF2 FFFFF 16388 t 
01AFE 353F2 f00AO 16388 + 

1638'3 
16390 

01AfF E0400 1f535 16390 t 

01BU0 C2000 FffFF 16391 
01801 45150 f0002 16392 

16393 
01802 £0400 B3B7C 16393 t 

01803 37160 4f001 16394 
01804 Cl030 887FF 16395 
01BU5 Cl030 4F001 16396 
01806 Cl021 887FF 16397 
0IB07 C2004 fFFff 16398 
UlBOB 40140 C0003 l6399 
0ID09 fffff 33AFF 16400 

16401 
0JB0A 37364 fffff 16402 
UlBUB 45054 F00U4 16403 
01B~C fffff 33Bl2 16404 

16405 
01B0D 01700 98300 16406 
UlBUE 31310 FFFFF 16407 
UlBUF 45055 F0080 16408 
OlBlU 29102 A37fF 16109 
01Bll 29120 AF7ff 16410 

16411 
16412 
l6413 

i 

URfl HSStt 1LDDRREC 1R2 
WRTL HSSM,LDXMCJ 1R3 
RD HSSnA,RDINTR,RO 
AND AQ 1fOUTL 1 RU 1 ZERO 
BNZ SnBOUK26 
RTS 

;LOAD NEXT RECORD NU. 
;LOAD lHE NEXT JUMP LUC. 
;READ THE lNf£RRUPT REG. 
;CHECK AGAIN FOR BUSY 
;lF YES, RELOAD THE STUff 
; t:LSE I RETUIW 

SMBOOK27: JSR.P DLAY7US ;WAIT FOR SM-SIDE TO STAKl 
SETPGE ULAY7US_SHR_HttB & JSRP DLAY7US 
RURAMB R3 1SAVXMCJ ;GET THE NEXT OP. JUMP LDC 

; 
SMBOUK28: JSR SMBOOK26 

Jf1P RDSnADDR 

SMBUUK30: RESETRAn PARCNT 
LDHD R2 1RBAU 
RDRAMB R2 1 RBAU 
RDXFR snc,,R2 
OR DB 1B1RAME 1 R2 & NOP RBAU+l 

i 

;LOAD THE NEXT RECORD NU. 
;LOAD NEXT Sn-ADDRESS 

;RESET PAKlTY RETRY CUUNl 
;Next Record Byte Addr. to R2 

;6ET 12 MSBS 
;PUT IH UPPER REGISTER 

;OR IH 12 LSBS 

SHBUOK3J: JSR.P CHKBUSY ;CHECK FOR INTERFACE BUSY 
SETPGE CHKBUSY _SHR_HBB & JSRP CHKBUSY 
RD HSSMA 1 RDINTR 1 R~ 
TSTBIT R0 12 ;SM-DONE lNTERRUPT 
CJPOP.P NALUZ,SMIRPT ;lf YES, PROCESS IT 
SETPGE SrHRPT _SHRjllB & CJPOPP NALUZ,Sl1IRPT 
MOVE SMCST,ZERO & PSHLD l ;RESET XMC PARITY ERRORS 
RD HSStt,RDUARn,R0 & CLPCNT EVCNTZ 
RD HSSM 1 RDUARM 1R0 & PSHLD l 
RD HSSH,RDUARL,Rl & CLPCNT EVCNTZ 
RD HSSMA,RDINTR,R4 
AND AQ 1FUUTL 1R4 1 ZERO & LDCT 3 
BNZ SMBOOK31 

RDREGB SNCST 1 R4 
TSTRBlT IN14 
BNZ SMBOOK32 

;CUR. U-ADDR. MSB'S TO R0 
;CUR. U-ADDR. LSB'S TO Rl 
; READ I NT £RRUPl S 
; 1rns BUSY Sff? 
;If YES, RE-READ THE ADDRESS 

; READ XMC srnrns 
; GT-BUS PAR I ff? 
; YES, f'ROCtsS 11 

ADO AB,LSBZ,RU 1R0 & CJPCNT EVCNTZ,S ;MOVE THE MSH'S INTO POSlTION 
UR AB,B,Rl 1RO ;COnBINE LSB'S & ASB'S [N RU 
TSTRBIT R5 180 ;U-FULL FLAG SET? 
SUBB AB,FUUTL 1R0 1 R2 & CRTS ALUZ ;U-ADDR.= UR ) RECORD BYTE ADDR? 
SUBB AB,fOUTL 1R2,R0 & RTS ;RECORD BYTE ADDR.} U-ADDR? 

Cl-BUS PARITY ERROR READING LI-ADDRESS FROM HSSM. 
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Addr Lin~ BCJClt<KE1'.:~P I NG -· PP1F:'.T .:.i. 

01Bl2 0f0ff F0UA6 16414 
01Bl3 321FF f~OA6 16415 
01Bl4 2El40 f000A 16416 
01Bl5 fffff 35AFF 16417 
01816 34343 Bf362 16418 

16420 
16421 
16422 
16423 

01817 45055 f2000 16424 
01Bt8 4504F A3802 16425 
01Bl9 fffff A37ff 16426 
UtBtA ffFFf 8F7fF 16427 

16428 
OlBlB E040U BF480 16428 + 

16430 
16431 

SHBOOK32: ADD DZC,O,RAME ~ NOP PARCHT ;GET PARIJY RETRY COUNT •l 
QLDRAn PARCNl ;SAVE IT 
SUBB DU,FOUTL,HSKl,ZERO ~NOP DttlU ;RETRY COUNT ( 10? 
CJAP NALB,SMBUUK31 ;YES, TRY AGAIN 
RTOR R4,R3 & JPOP HSSMPAR ;ELSE, EQUlP. CHECK 

;s IF AN SM-WRITE IS NUT ACTIVE AND TRUNCATION HAS OCCURRED, NORMAL ENDING 
;$WILL HAPPEN NOW. OTHERWlSE, THlS ROUTINE HILL RETURN. 
; 
SMBOOK35: TSTRBIT R5,2000 ;$SM-WRITE ACTIVE? 

AND DB,U,MSK1 1Rl5 & CRTS NALUZ,HU2 ;SYES 1 RETURN; TRUNCATION? 
CRTS ALUZ ;SNO, RETURN 
POP ;SELSE, POP YOUR STACK ... 
JPOP.P READ22 ;$TWICE & TAKE NURNAL EIJT 
SETPGE READ22_SHR_H~B & JPUPP R£AD22 

16432 TITLE VERY MISCELLANEOUS ROUTINES 
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Addr Line VERY MJSCELLANEOUS ROUTINES 

16<l34 
J6435 

UlBlC fffff 33BlE 16436 
OlBlD 35355 f0080 16437 

16438 
01DlE 373F2 f02DB 16439 
OlBlF E1005 33822 l644U 
01020 35355 f0008 J6441 
01B21 Fffff E05/U 16442 

16443 
~1B22 373Fl F02CD 16444 
UlB23 34353 1F346 16445 
0IB24 34335 fffff 16446 
01825 3710f F02UB 16447 
01B26 377Fl FU2Cf 16448 
01B2/ 337f l FFfFF 16449 
01B2B 291AU ff fff 16450 
01829 01D06 35320 16451 

16452 
01B2A 18318 FfffF 16453 
01B2B FFFFF 34320 16454 
OIB2C 34308 E1B32 16455 

16456 
01B2D 0I0A6 ffffF 16457 
OIB2E 28110 FFFFF 16458 
OIB2F 29016 35831 16459 
01830 323f8 E054f 16461 
01B31 343A8 FfffF J6462 

16483 
01B32 370ff f0029 16484 
UlB33 333f6 33837 16485 

16486 
01B34 £0400 33D4F 16486 T 

01835 5535E f0001 16487 
01836 55355 F~080 16488 
0JB37 Fffff E054F 16489 

164911 
16491 

UlB3B 5535£ f0800 16492 
164'33 

01B39 £0402 lflBB 16493 + 
UlB3A 45058 FU400 16494 
01B3B fFFfF 33344 16495 

164% 
0JB3C ~F322 £1239 16497 
01B3D B2200 f0040 16498 
0IB3E ffffF 4f006 16499 
UIB3f E100A 887FF 15500 
0JB40 £1016 fffff 16501 

WRT035A: BNZ $+2 
SETRBIT R5,8U 

;If START WORD NUT 0, JUMP 
;SET U-FULL FLAG 

; 

RDRAMB R2 1RECSREAD 
CTL HSS~ 1 HRfCONT & BNZ $t3 
SETRBIT R5,B 
JnP HRT016 

RURANB Rl 1RECLNTH 
RfUR R5,R3 & JSR MULTPLYC 
RTOR R:.-l 1 R5 
RESETRAtt RECSREAU 
OR DZ 1 LSBZ,RANE 1Rl & NOP BUFCAr 

;NO. Of RECORDS WRITTEN 
; IF ANY I JUf1P 
;ELSE, SEl LI-SIDE WAillNG FLAG ••• 
; Arm CHECK flJR sn-UUNE 

;RECS. WRITTEN X RECORD LENGTH ••• 
; = HURDS WRITTEN (RU) 
;KESTUKE FLA6 REG. 
;RESET RECORDS HR!TTEN 

UR ZB,LSBl,,Rl ;BUFFER CAPACITY ru Rl 
SUBB AB,fOUTL,Rl0,R0 ;IF WORDS WRlllEN ARE> U-XfER ••• 
AUD AB 1Q1RU,R6 & CJHP ALB 1 HRTU35B ;JUMP; WRITTEN + START HORD = Y 

SUBA AQ,B 1Rl,RB 
CJHP AGB,URT035B 
RTOR R0 1 RB & JMP WRT035D 

;Q - BUffER CAPACITY = UXfER 
;IF Q >BUFFER CAPACITY, JUMP 
;ELSE, SET UXfER = WORDS WRITTEN 

WRT035B: ADD AB,O,Rl01 R6 ;START WORD + U-CUUNT = U 
;If Q <BUFFER CAPACITY ••• 

; 

SUBB AQ 1FOUTL 1Rl,ZERO 
SUBB AB,Q 1Rl,R6 & CJMP NALB 1$+2 
OTUR R8 & JMP URT005+1 
RTOR R10,R8 

;JUMP; BUF. CAP.- START HURD = Q 
;SXFER. UATA TU END OF BUFFER 
;sRemain1ng U-xfer. to RB 

WRTU35D: RDRAMQ RfLREC ;GET NEXT RELATIVE RECORD NU. 
UR ZB,B,,R6 & BNZ S+4 ;If NUN-ZERO, JUMP 
BNZ.P WRT005+1 ;If U-WURD NU. NON-ZERO, JUMP 
SETPGE URrn05+l_SHR_HUB & BUZP HRrnUS+l 
R!:iTRBIT RI4, I i RfSfl WRITE NEXT fLAG 
RSTRBIT RS,80 ;RESET U-FULL FLAG 
JMP WRT0~5+1 ;START lHE U-SIIJE ASAlN 

lLDlRTZ: RSTRBIT Rl4 1B00 ;RESET SECUNP DRIVE fLA6 
JSR.P GETFLAG ;GET FLAGS FOR THIS DRIVE 
SflPGE GfffLAG_SHR_Ht!B & JSP-f' GETfLAG 
TSTRBIT RS,400 ;THU URIVE UNIT? 
BOZ lLDlRTZA ;If NUT, RTZ JUST THIS DXIVE 

CALL R2,ILDRUN 
URTE HSSAA,LDDRBO & NUP Hn40 
PSHLIJ 6 
CTL HSStt,SETAG3 & CLPCNT EVCUTZ 
CTL HSSM,RSTAG3 

;SELECT THE LOWER DRIVE 
;BUS OUT TO RE-ZERO 

;RE-ZERO THE URIVE 
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Addr Line VERY MISCELLANEOUS ROUTINES 

16502 
01B41 £0401 If60f 16502 + 

16503 
UlB42 3535£ f0800 16504 
UlB43 373FB FU0B8 16505 

16506 
U1B44 Of322 ElJ5A 16507 
UlB45 fFFFF El36E 165U8 

16509 
165\0 

0JB46 FFFff £02C0 165JJ 

JSR.P RELDR!V ;RELEASE & DE-SELECT THE DRIVE 
SETPGE RELllRIV_SH~JH!B & JSRP RELURlV 

; 

SETRBlT Rl4 1 BU~ 
RURAHB Rll 1STCYL 

ILDIRTZA: CALL R2 1 1LUSKU 
Jf1P lLU12UA 

MULTPLYC: JMP MULTPLY 

;SET SECOND D~IVE ftAG 
; GET START CYL. FtlR PIJLLlNl.l LA JER 

;HE-ZERO THE DRIVE 
;RETURN ro FORMAT 
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16513 
01B47 37353 f0014 16514 SENS80: 
01B48 0F3F0 f02D3 16515 
0IB49 45050 f00Ff 16516 
OlB4A 60500 4F006 16517 
0JB4B 335f0 887ff 16518 

1651'3 
OJB4C £0401 Jf4D9 16519 + 
01840 323f0 ffffF l652U 

16521 
UlB4E £0401 lf 4D~ 16521 T 

16522 
01B4f Uf3f0 f02D5 16523 

16524 
01B5U E04~1 lf 4D9 16524 + 

16525 
0JB51 373F0 f02Dh lh52h 

16527 
01852 E04Ul lf 4D9 16527 + 
01853 45058 F000E 16531 
01B54 6605F F000B 16532 

16533 
~1B55 £0401 33CC3 16533 + 
01856 370FF F02D3 16534 
01B57 66150 f02DA 16535 

l6536 
01BJ8 £0401 33CC3 16536 + 
01859 37350 F0034 16537 
UlB5A FFffF £0CC4 16538 

RDHSKB R3,SEN411 ;NEXT BYTE TO ASSEMBLE 
ADD DZC,B,RAME,RO & NOP AAXCYLA ;NU. OF CYLINDERS TO R0 
TSTRBIT R0,Httff ;ISOLATE B LSB'S IN Q.,. 
XOR AO,RSBZ,R0,R0 & PSHLD 6 ;AND RIGHT SHIFT ••• 
RSHfTZ R0 ;MSB'S INTO PUSillUN 
JSR.P SENS25 ;SAVE BYTE 10 
SETPGE SENS25_SHRJHIB & JSRP SENS25 
QTOR RU ;LSB'S BACK TO RU 
JSR.P SENS25 ;SAVE BYTE 11 
SETPGE SErms_SHl~jrnB & JSRP SENS2S 

ADD DZC,B,RAME,R0 & NUP MAXHDA ;NO. Uf HEAUS 10 R~ 
JSR.P SENS25 ;SAVE BYTE 12 
SETPGE SENS25_SHRjt#B & JSRP SENS25 

RDRAttH RO,AMPREC ;NU. OF RECORDS TU R~ 
JSR.P SENS25 ;SAVE BYTE 13 
SETPGE SENS25_SHRjlttB & JSRf' SENS25 
TSTRBlf R8,HGE ;lSULATE DRIVE TYPE 
TSTQMSK B ;DRlVE TYPE 4 CSWALLUW-5)? 
8NZ.P SENS18A ;NU, CONTINUE 
SETPGE SENSlBA_SHRJHtB & BrHP SEtJSIBA 
RDRAHO HAXCYLA ;GET nAX. USEABLE CYLINDER 
XOR DQ,FOUTL,MSK2,ZERO & NOP D#730 ;Is it 730? 
BNZ.P SENSt8A ;IF NOT, CONTINUE 
SETPGE SENSlBA_SHR_HttB & BNZP SENSJ BA 
RDHSKB R0,34 ;REV. K EnULATION = 8434 
JHP SENS19 
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Addr Line VERY MISCELLANEOUS ROUTINES 

16541 
16542 

01B5B 37U6f fFffF 16543 
UlB5C 4605F FU004 16544 
UlBSD 320Ff A37FF 16545 

16546 
UlBSE 370FF f0UA6 16547 
~lBSf 320ff A3fff 16548 
01B6U UAlff 8f0A6 16549 
01B61 FfFFF SffFF 16550 

16551 
UJB62 fffFf lf235 16552 
01863 3705F F0~04 16553 
0JB64 321Ff f0023 16554 
01865 37353 f0004 16555 
01B66 ffFFF £03BA 16556 

16557 
16558 
1655'3 
16560 
1656\ 

0JB67 340DF EIB69 16562 
16563 

01B68 E0400 lflf9 16563 t 

01869 4605f F003f 16564 
01B6A 0615£ F03C3 16565 
UlBGB 37100 ffffF 16566 
01B6C 0615£ F0474 16567 
UlBGU 37l0U Af7FF 16568 

XMCTPAR: RUREGQ SMCST 
TSTU8IT 't 
UR ZLl,Y L CRTS ALUZ 

; 
XnCTPARl: RDRAMY PARCNT 

; 

UR ZU 1Q ~ CRTS NALUZ 
ADD ZUC,FOUTL,,RAME & POP PARCNT 
JAR 

HSSMPAR: JSR WAIT4SM 
RDr1SKQ 4 
ULDRAM S£N21 l 
~Ut1SKB R3 14 
Jf'IP IRPT I 2+1 

; l\f All XMG srnrns 
;CT-BUS PARITY ERROR? 
;NU, RETURN 

;Get the retry count 
;lf not u, return with ALU not=~ 
;Iner. retry count and ••• 
; JU11P ru RETRY 

;CHECK FUR SM-DUNE 
; cT-ussn PARITY 
;SAVE ERROR STATUS FOR SENSE 
;SET PARITY ERROR STATUS 
; SEND UNIT CHECK 

; THIS ROUTINE CLEARS THE SAVED SECTOR NUMBER FOR A DRIVE. ENTRY IS TO 
;'CLRSECT' IF Rl3 =LOGICAL DRIVE NO., UR TO 'CLRSECTl' If Rl3 =PHYSICAL 
;DRJVE NUMBER •. 
; 
CLRSECT: RTOQ Rl3 & JMP $+2 ;LOGICAL DRIVE TO Q 
CLRSECTl: JSR.P LOGICAL ;GET LOGICAL DRIVE INTU U 

SETPGE LOGICAL_SHR_HfiB & JSRP LOGICAL 
TSTQBIT 3F ; ISULArE DRIVE NO. ONLY 
ADD DU,fUUTL,HSK2,IREG l NOP TRKNBR ;1.oc. Df SAVED SECTOR THlS D~IVE 
r1UVE ZERO,RAMI ;CLEAR IT 
ADD DU,FUUTL,nSK2,lREG & NOP LASTSECT ;Loe. of Last sector the drive 
MOVE ZERU,RAMI & RTS ;Clear it & return 
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16591 
01B6E 373F2 F0245 16592 
OlB6F 373f l F00BU 16593 

16594 
01870 E0402 339F6 16594 + 
01871 61120 fffff 16595 

165% 
0IB72 £0402 339f6 16596 t 

16597 
16598 
1659'3 
16600 

0IB73 3710f F00BB 16601 
Y1B74 373f l f02UD 16602 
01875 34llf f00BC 16603 
01876 ffffF El353 16604 

16E.U5 
16682 

ILD109: RDRAMB R2 1 MAXCYLDI ;GET MAX. DRIVE CYLINUER 
RDRAMB Rt,STCYL ;GET STARTING CYLlNDER 
B~Z.P BADCYL ;IF IT'S NUT 0, BAD ENTRY 
SETPGE BADCYL_5HR_HttB & BflZP BADCYL 
XOR AB,FOUTL,R2,R0 ;END CYL.= MAX. DRIVE CYL? 
BttZ.P BADCYL ;IF NOT, BAD ENTRY 
SETPGE BADCYL_SHR_HttB & BNZP BADCYL 

; IF WE FALL THRU HERE WE ARE DOJNG A FULL PACK FORMAT, INCLUDING THE 
;ALTERNATE CYLINDERS 

RESETRAM STHU 
RDRAr1B R 11 l1AXHD I 
ALDRAt1 RI, NDHD 
Jf1P ILD115 

;STARTING HEAD JS 0 
;GET MAX. HEAD NU. 
;SAVE NAX. HEAD 
;CHECK RECORD LENGJH & EnULATION 

TITLE CDl\lr· 1 Dt::NCE D 1{.~(:il\IUST1 Ct:> L J NK{..\13E:: 
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Addr Line CClNF" I DEN Cf'.:: D 1 f:.)t::il\IClST I CS I.... I NKHl::'.iE: 

16726 
16727 
16728 

0JB77 0F320 E0El5 16729 
01B78 C3017 FFrFf 16731 
01B79 £7040 FFFFF 1673~ 

01B7A 3710F F00BA 16184 
01B7B E7C00 E02f4 16785 

16786 
17154 

; THIS ROUTINE lS THE RETURN LlNKAGE FRUM THE CONFIDENCE DIAGNUSTICS. 
; 
DlAGRTN: CALL RU,SELUCP 

RU SCP,PRGTGL,R/ 
CTL UCP,RCMDACT 
RESETRAn llllfL6 
CTL UCP 1UCPDSEL & JMP CLR02C 

jSELECl THE OCf' 
;SReart the Toggle reg. 
;$Reset UCP Command active 
;Reset ILD flags 
;CONTINUE with Clear routine 
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lll56 
17157 
17158 
17159 
17160 

01B7C fffff E0U3B 17161 
0IB7D FfFff E0044 17162 

;VALSECT: EUU Hn4U~ ;VALID SECTOR NUMBER 
;SECTIHE: EUU H~4B4 thru H14D3 Display 591 - 598 Sector timers 

; 
SHBRDD: JMP SMBRU 
SNBHRTD: JHP SMBWRT 

(1 loc. per drive) 

17163 ; 
17J64 SECSAV: 

01B7E E0401 lf348 17164 + 
01B7f 373fl F00BA 17178 
UlB80 45051 f0004 1/179 
0JB81 4504f A3BB0 17183 
UlB82 370Ff A3271 17184 
01B83 4605F f0FCU 17185 
01B84 6605f FUAC0 17186 
01B85 Fffff A3fff 17187 

17188 
17195 

01B86 E0402 lfl8B 17195 + 
0IBB7 45048 A300f. 17196 
01B88 fffff 5F3C4 17197 
01889 45358 f~~3U 17198 
01B8A 66\50 F000C 17199 
OIB8B FffFf 33B£1 17204 

17205 
01BBC 65058 F0010 17207 
UlBBD 3409f A3ffF 17208 
01BBE 433Fl 73BBF 17213 

17214 
01BBF 0615£ flB91 172lb 
01B90 37929 fFFff t722U 
01B9J fffff 6F7ff 17221 

17222 
01892 37341 5F800 17223 
01893 37341 SFB01 17224 
01894 37341 5f802 17225 
01895 3734\ 5f804 17226 

JSR.P GETDRBIT ;GET THE BIT FOR THlS DRIVE 
SETPGE GETDRBIT_SHR_H~B & JSRP GETDRB!T 
RDRAMB R1 1 ILDFLG ;GET JLD FLAGS 
TST!WIT Rl, 1l ;ILD RUNtHrll.l? 
AND DB 101MSK1 1Rl5 & CRTS NALUZ 1Htt80 ;YES, RETURN; SEEK ONLY FLAG? 
RDREGQ RANE & CRTS ALUZ,EFSTACK•l ;nu, RETURN; GET LAST runcr. UURD 
TSTUBIT HttfC0 ;ISOLATE THE COMMAND CODE 
TSTQMSK H~ACU ;"SECTOR POSITION RELATIVE"? 
CRTS NALUZ ; rw I RETURN 

JSR.P GETfLAG ;Get flags for this drive into RB 
SETPGE GEffLAG_S!flUrnB & JSRP GEffLAli 
ANU UB 1U1NSKI 1RB & CMTS ALUZ 1HttE ;NUNE 1 RETURN; DRIVE TYPE to Ll 
LOAR SECSAV3 ;Jump toe. to AR 
HSKRBIT RB 130 ;ISOLATE REC. LENGTH lN RB 
TSTUEQU HttC ;COC-368 DRIVE (TYPE 6)? 
BNZ SECSAVB ;lF NUT, CHECK FUR FUJITSU 

TSTRrlSK RB 1 lU 
RTUQ R9 & CRTS NALUl 
RESETR RI & CJARB NALUZ 1$+1 

;$RECORD LENGTH= 116? 
;SlF NUT, E~RUR 1 RETURN; REC. TU U 
;If RECU~D 01 JUMP TU SECSAV3 

ADD DU 1 FOUTL,MSK2,IREG & NOP S+Dtt2 ;$COMPUTE THE 116 JUHP ••• 
OR DZ,FOUTU,SEQAR,IREGH ;LOCATION ACCORDING TO RECORD NO. 
JIR 

RDREGB MSKJ,Rl L JAR Dtt0 
RDREGB HSKI,Rl L JAR Oil 
RDREGB MSKl,Rl & JAR Dtt2 
RDREGB MSKl,Rl & JAR 034 

;RECORD 
l 
2 
3 
4 
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Addr Line P1Nt::iUL..(-.)~:: POSIT I Ul\I I 1\1('.:i F:'.Cll.J"f I NEE> ( F:'. .. P .. f.'.). ) 

01896 37341 5F805 17223 RDREGB MSKl,Rl & JAR D~S j$ 5 
01B97 37341 5f806 17229 RDREGB MSKJ,Rl & JAR Dtt6 ;$ 6 
01B98 37341 SF807 17230 RDREGB MSK1 1Rl ' JAR D!7 j$ 7 
0JB99 37341 5f8~8 17231 RDREGB MSKl,Rl & JAR Dtt8 j$ B 
UlB9A 37341 SFBOA 17232 RDREGB MSK1 1Rl & JAR Ottl0 ; $ '3 
01B9B 37341 5f80B 17233 RDREGB MSKl,Rl & JAR Dttll ;$ 10 
U1B9C 37341 5f80C 17234 RDRE6B NSKl,Rl & JAR 0112 i $ 11 
01B9D 37341 5f80D 17235 RDREGB MSKl,Rl & JAR Dll3 j$ 12 
01B9E 37341 5f80F 17236 RDREGB MSK1 1Rl & JAR D~lS j$ 13 
01B9F 37341 5f810 17237 RDREGB MSKl,Rl & JAR Dll6 ; $ 14 
0lBA0 37341 5f811 17238 ROREGB MSKl,Rl & JAR 0~17 ; $ 15 
01BA1 37341 5f812 17239 RDREGB nSKl,Rl & JAK DttlB ; $ 16 
01BA2 37341 5f814 17240 ROREGB MSKl,Rl & JAR D32U ; $ 17 
0IBA3 37341 5F815 17241 RDREGB MSK1 1Rl & JAR Dtt21 ; $ 18 
UlBA4 37341 5f816 17242 ROREGB MSKl,Rl & JAR 0322 ; $ l '3 
01BA5 37341 5f817 17243 RDR£GB MSKI,Rl & JAR Dtt23 j$ w 
UlBA6 37341 5f81'3 17244 ROREGB ttSKl,Rl & JAR D~25 ;$ 21 
UlBA7 37341 SfBlA 17245 RDREGB MSKl,Rl & JAR btt26 ;$ 22 
01BA8 37341 5f81B 1724& RDREGB nSKl,Rl L JAR Ot2/ ; $ 2:3 
01BA9 37341 5fBlC 17247 RDREGB MSKl,Rl L JAR Dtt28 ;$ 24 
OlBAA 37341 5f8lE 17248 RDREGB HSKt,Rl & JAR Ott30 ; $ 25 
01BAB 37341 5f8lf 17249 RDR£6B MSK1 1Rl & JAR D#31 ;$ 26 
01BAC 37341 5F820 17250 RDREGB nSKt,Rl & JAR 0132 j$ 27 
01BAD 37341 5F821 17251 RDREGB MSKl,Rl & JAR Dtt33 ;$ 28 
UlBAE 37341 5F823 17252 RDREGB ffSKl,Rl & JAR Dl35 ;$ 2'3 
0IBAf 37341 5f824 17253 RDREGB MSK1 1Rl & JAR Dtt36 ;$ 30 
UlBBO 37341 5f325 17254 ROREGB MSKl,Rl & JAR D~37 ; $ '.31 
0IBB1 37341 5f826 17255 RDREGB MSK1 1Rl & JAR Dtt38 ;$ 32 
01BB2 37341 5f828 1/25& ROREGB MSK1 1Rl & JAR 0~40 ;$ 33 
01BB3 37341 5f829 17257 RDREGB nSKl,Rl & JAR 0#41 ;$ 34 
01884 37341 5F82A 17258 ROREGB nSKl,Rl & JAR Dtt42 j$ 35 
0IBB5 37341 5FB2B 17259 RDREGB MSKl,Rl & JAR Dtt43 j $ 3f, 

~1BB6 37341 5f82D 17260 RDREGB HSK1 1Rl & JAR 0~45 ; $ :37 
0JBB7 37341 5f82E 17261 RDREGB MSK1 1Rl & JAR Utt46 j$ 38 
01BB8 37341 5f82f 17262 RDREGB MSKt,Rl & JAR D~47 ; $ :1'3 
01BB9 37341 5f830 17203 RDREGB MSKl,Rl & JAR Dtt48 j$ 40 
UlBBA 37341 5F832 17264 ROREGB MSK1 1 Rl & JAR 0~5~ i $ 41 
01BBB 37341 5f833 17265 RDREGB MSKl,Rl & JAR Dtt51 ;$ 41 
01BBC 37341 5F834 17266 RUREGB NSKl,Rl & JAR D~52 ; $ 4:1 
01BBD 37341 5f835 17267 RDREGB MSKl,Rl & JAR Dtt53 j$ 44 
UlBBE 37341 5f837 17268 RUREGB ASK1 1Rl & JAR 0~55 ;$ ·15 
0IBBf 37341 5f83B 17269 RDREGB MSKJ,Rl & JAR Dtt56 j$ 46 
UlBC0 37341 5f839 17270 ROREGB NSK1 1Rl ~ JAR Dl57 j$ 47 
0JBC1 37341 5f83A 17271 RDREGB MSKl,Rl & JAR Dtt5B j$ 48 
UlBC2 37341 5f83C 17272 RUREGB MSKI,Rl & JAR ll36U ; $ !t'3 
UlBC3 37341 5f83D 17273 RDREGB MSKl,Rl & JAR D#61 j$ 50 

17346 ; 
0IBC4 34315 5f3CE 17348 SECSAV3: RTOR Rl,R5 & LDAR SECSAV4A ;SPOSilIVE SECTOR JUMP LUC. 
0lBC5 45357 f003f 17352 flSKRB IT Rl 13f ;ISOLATE BACKING FACTOR 



HALE Listing: C:56ccl.src 

Addr 

01BC6 333f6 333DF 17353 
17354 
17355 

~JBC7 37UFf fU3Ef 17356 
OlBCB 28170 333CA 17357 
01BC9 333F6 343Df 17358 
018CA 3417F f03EF 17359 

17360 
17361 
17362 

01BCB 10345 F00B6 17367 
UlBCC ffFFF 7IBCD 17368 
0JBCD 05345 f0040 17369 

17370 
01BCE 35355 F0400 17371 
OlBCF 6505A F0005 17372 
01BD0 433Fl 33BD4 17373 
UlBDl fffff lf485 17374 
0JBD2 61151 FFfff 17375 

17377 
OIBD3 £040~ B3183 17377 + 

17381 
01BD4 3431A fffff 17382 
~lBD5 37352 FU3FC 17383 

17384 
01BDo EU4U0 lflfF 17384 + 

17385 
UlBD7 EU40" 1Flf9 17385 + 
OJBDB 0615£ Bf3C3 17386 
01Bll9 34150 FFFFF 1/387 

17388 
UJBDA 0615£ f0474 17394 
01BDB 341AD Fffff 1/395 

17396 
0JBDC 0615£ f04B4 17397 
UlBDD 37350 F0100 17398 
BIBDE 3410D E016C 17399 

IHOO 
17401 
17402 

0IBDF 10345 F00U7 17404 
01BE0 FFFFf 7lBCD 17411 

fri Aug 17 ~7:38:22 J990 

OR ZB,B,,R6 & BUl SECSAV6 

RURAtiLl BAKFACTR 
SUBB AU,FOUTL 1R7 1 ZERU ~DOZ $t2 
UR ZB 1B1 ,R6 & CJMP AGB 1SECSAV6 
ALDRAM R7 1 BAKfACJR 

Page 2:n 

; ff ll 1 HE llltL ASSUr1E THE. •• 
FUNCTION lS A WRITE 

;GET SAVED BACKING FAClUR 
; lS IT < CURRENT BACKING fACTOR? 
;YES, NEXT FUNCTION IS A URITE 
;SAVE HIN. BACKING FACTOR <READ) 

NEXT FUNCTION ON THIS DRIVE WILL BE A 'REAU'. 

SUBA DB,B,MSK1,R5 & NUP Dtt6 
CJARB NCARRY,SECSAV4 

SECSAV4: ADD DB,B,ttSKJ,RS & NOP Dtt64 

;DECR. SECTOR NO. BY 6 
;lF A POSITIVE NU., JUMP 
;MAKE THE SECTOR POSITJVE 

; 
SECSAV4A: SETRBIT R5 1 VALSECT ;INCLUDE THE VALID BIT 

TSTRHSK Rl0 15 ;IS THE DRIVE ON CYLINDER? 
RESETR Rl & BNZ SECSAVS ;No, jump; Reset current sector 
JSR RDSECT ;READ CURRENT SECTOR 
XOR AB,fOUTL 1 R5 1 Rl ;CURRENT SECTOR = DESIRED SECTOR? 
CJPOP.P ALUZ 1SEEK1U ;SYES, SEttD CHAN. END/DEV. END 
Sf.TPGE SE£Kl0_SHR_H#B & CJPUPf' ALUZ,SEEKI0 

i 
SECSAV5: RTOR Rl,RI0 ;Current sector to RIO 

RDttSKB R2 1RPSPEND ;LUC. UF R.P.S. PENDING 
JSR.P ADDABll ;Add this drive to R.P.S. pending 
SHPGE ADDABir_SHRjrnB & JSRP ADDABir 
JSR.P LOGICAL ;LOGICAL DRIVE NU. TU U 
SHPGE LIJliICAL_Sl!RjinB & JSRP LOGICAL 
ADD DU 1 FUUTL1NSK21 1RE6 & PUP TRKNBR ;LOG. Of SFCTUR SAVE THIS DKIVE 
ALDREG R5,RAMI ;SAVE DESIRE» SECTOR 

ADD DQ 1FOUTL,MSK2,IRE6 & NOP LASTSECT ;Loe. of Last sector this drive 
ALDREG Rl0 1RAMI ;Save Last sector 

ADD DQ,FOUTL1 MSK2 1 1RE6 & NOP SECTIME ;LUC. Of TINER FUR THIS DRIVE 
RDMSKB RU,D~256 ;Set timer to 256 
ALDREG R0,RAMI & JMP SEEK06C ;SAVE llMER & SEND CHANNEL END 

NEXT fUNCTJON ON THIS DRIVE WILL BE A 'WRITE'. 
; 
SECSAV6: SUBA DB,B,MSK1,R5 & NOP Dtt7 

CJARB NCARRY,SECSAV4 
;$DECR. SECTOR BY 7 
;If A POSITIVE NU., SECSAV4A 
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Addr Line (...\Nf:HJLAf~'. f'(JS IT JUN 11\lt::i Fi'.UUT I l\IE~:i ( ~~:'. .. P .. ~.) .. ) 

17420 
01BE1 fFffF 5f3CE 17421 
01BE2 66150 F000& 17422 
01BE3 Fffff 333E6 17423 
01BE4 66150 FOOOA 17424 
0JBE5 fffff 33BF2 17425 

17427 
01BE6 45357 F003F 17431 
U1BE7 14391 333F0 17432 
01B£8 373F0 f03Ef 17433 
OlBE9 29170 333EB 17434 
UlBEA Fffff 343F0 17435 
01BEB 3417F f03EF 17436 

17437 

SECSAVB: LOAR SECSAV4A 
TSTQEQU 6 
BUZ $+3 
TSTQEUU HttA 
Bra SECSAVW 

SECSAV8A: EQU $ 
MSKRBlT R7 13F 
SBA AZ 181R9 1Rl & BUZ SECSAVlO 
RURAMB RU,BAKFACTR 
SUBB AB 1FUUTL,R7 1R0 ~ BUl $+2 
CJMP AGB,SECSAV10 
ALDRAH RJ,BAKfACJR 

;FUJ{ n2333K DRIVE CTYPE 3)? 
; YES, JUNP 
;FUJI SWALLOH-4 DRIVE CJYPE 5)? 
;NU, CHECK FUR SHALLUW-5 

;ANY BACKlNG FACTOR? 
;NU, ASSU"E NEXT FUNCJ.=WRITE 
;GET SAVED BACKING FACTOR 
; lS IT < CURRENT BACKING FACTOR? 
;YES, NEXT FUNCT. 15 A WRITE 
;SAVE NlN. BACKING fACTUR <READ> 

17438 READ FUNCTION ON FUJI M2333K OK SWALLOW-4. 
1743'3 

01BEC 34315 FFFFF 17441 
UlBED lD345 F0007 17442 
01BEE FFFFF 77BEF 17459 

17460 
01BEF 053F5 5FAD6 17461 

17462 
17463 
1'1464 

01BFO 1D345 F0007 17466 
01Bfl FFFFF 77BEF 17483 

17493 
1749•l 

RTOR Rl, R5 
SUBA DB, B,f1SK1,R5 ~ rUlP DB7 
CJARB NUCZ,SECSAV9 

; 
SECSAV9: ADD DB,B,RAHE,R5 & JAR AMPREC 

j$Sector no. to R5 
;$Deer. sector by I 
;IF PUSlllVE NU., SECSAV4A 

;MAKE THE SECTOR PUSlTlVE 

WRITE FUNCTION ON FUJI M2333K OR SWALLOW-4. 
; 
SECSAVlD: SUBA DB,B,MSKI,R5 & NOP Dtt7 j$DECR. SECTOR BY 7 

CJARB HUCZ,SECSAV9 ;IF POSlTIVE NU., SECSAV4A 

TlTLE Sl·Jf..\LL.CH·.J-5 F.'. .. P .. S.. CODE 
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Addr 

174% 
UlBf 2 6615U F00UB 17497 
OtBf3 37341 A380l 17498 
OIBF4 FfffF £1DE6 175UU 

l "/501 
UJBf5 65058 FUOlU 17506 
01BF6 3409f A3Fff 17507 
01Bf7 125f0 73Bf8 17512 
01Bf8 3400F FFFff 17513 

17514 
0JBf9 0615E flBfC 17516 
01BfA 37929 FFFFf 17520 
0JBFB fffff 6f7FF 17521 

17522 
UlBFC 05341 5F800 17523 
UlBFD 05341 5f80l 17524 
01BF£ 05341 5F803 17525 
01BfF 05341 5f804 17526 
01C00 05341 5F806 17527 
OlCOl 05341 5f807 17528 
u1cu2 05341 srau9 17529 
01C03 05341 Sf8UB 17531 
01C04 05341 5f80C 17532 
01C05 05341 5f8UE 17533 
0IC06 05341 5FBUF 17534 
UlC07 05341 5f311 17535 
UlC0B 05341 5f812 17536 
U1CU9 05341 5f814 17537 
01COA 05341 5F816 17538 
0IC08 05341 5f817 17539 
01coc 05341 5ra19 17540 
01C0D 05341 5f81A 17541 
O!CUE 05341 SFBlC 17542 
UlCUF 05341 5f81E 17543 
01CJO 05341 5f8If 17544 
01Cll 05341 5f821 1754S 
01c12 05341 sra22 17546 
U1Cl3 05341 5F824 17547 
01Cl4 05341 5f825 17548 
01Cl5 05341 5F827 17549 
01CI6 05341 5f829 17550 
OtCl7 05341 5f82A 17551 
0IC18 05341 5f82C 17552 
01Cl9 05341 5f82D 17553 

fr1 Aug 17 0/:38:22 199U Paga 235 

SECSAV20: lSTUEUU 8 ;DRIV~ lYPE 4 CSWALLOW-5)? 
RDREGB HSKl,Rl & CRTS NALUZ,HDl ;NO, RETURN; PRESET SECTOR TU 1 
JnP SECSAVBA ;DON'T USE TABLE FUR HARU SECTORS 

TSTRMSK RB,l~ ;SRECURD LENGlH = 116? 
RTULl R9 ~ CRTS NALUZ ;SNO, RETURN; RECORD NO. TU U 
SBA ZO,RSBZ,,R0 & CJARB NALUZ,S+J ;IF REC.=0, JUMP 
RTUQ RO 

ADD DQ,FUUTL,MSK2,IREG & NUP S+DB3 ;SCUHPUTE THE 116 JUMP ACCORDING ••• 
OR DZ,FOUTU,SEQAR,IREGH ;ro CREC.-1)/2 
JIR 

ADD DB,B,MSKl,Rl & JAR Da~ 
ADD DB,B,NSK1 1Rl & JAR DBl 
ADD DB,B,MSKl,Rl & JAR Dtt3 
ADD DB,B,HSKl,Rl & JAR DB4 
ADD DB,B,MSKl,Rl & JAR Dtt6 
ADD DB,B,HSKl,Rl & JAR D~7 
ADD DB,B,nSKl,Rl & JAR Dtt9 
ADD DB 1B1MSK1,Rl & JAR Dill 
ADD DR,B,MSKl,Rl & JAR Dll2 
ADD DB,B,ffSKl,Rl & JAR Dll4 
ADD DB,B,nSKJ,Rl & JAR Dttl5 
ADD DB,B,HSKl,Rl & JAR Dill 
ADD DB,B,MSKl,Rl & JAR D#lB 
ADD DB,B 1 MSK1 1 Rl & JAR U12~ 
ADD DB,B,HSKI,Rl & JAR Dtt22 
ADD DB,B,MSKt,Rl & JAR D~23 
AUD DB,B,MSK1,RI & JAK Dtt25 
ADD DB,B,HSK1 1Rl & JAR D~26 
ADD DB,B,MSKl,Rl & JAR Dtt28 
ADD DB,B,HSKt,Rt & JAR DD3U 
AUD DB,B 1MSK1,Rl & JAR Dtt31 
ADD DB,B,hSKl,Rl & JAR DS33 
AUD DD,B,HSKl,RI & JAR D~34 
ADD DB,B,nSK1 1Rl & JAR Dtt36 
ADD DB,B,MSKl,Rl & JAR Dtt37 
ADD DB,B,HSKl,Rl & JAR Dl39 
ADD DB,B,MSKJ,Rl & JAR Dtt41 
ADD DB,B,MSKl,Rl & JAR Dl42 
ADD DB,B,MSKJ,Rl & JAR Dtt44 
ADD DB,B,NSKl,Rl L JAR D~45 

; RECORD 
; 1 OR 1. 
; 3 OR 4 
; 5 OR 6 
; 7 OR 8 
; 9 UR H1 
;11Ul~12 

;13 UR 14 
; $ 15 UR l& 
; $ 17 Ur:: 18 
; $ 19 IJR 2~ 
;$ 21 UR 22 
;$ /.3 OR 24 
;$ 25 UR 2& 
;$ 27 OR 28 
;$ 29 UK 3U 
;$'.HUR :32 
;$ 33 OR 34 
; $ '.3:5 IJR :36 
; $ '.fl Ult: 38 
; $ 3'3 OR 40 
;S 41 U!< 42 
;S 43 UR 44 
; $ 45 OR 4f, 
;$ 47 OR 48 
; $ 49 OR SU 
;$ 51 OR 52 
;$ 53 OR 54 
;$ 55 OR 56 
;$ 57 OR 5B 
; $ ~·3 UR 60 
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Addr Line Sl·J{-)L.LUl·'1-·-~5 F:: .. e" ~).. CUDt:::: 

OlClA 05341 5F82F 17554 
01CJB 05341 5f830 17555 
OIC\C 05341 5F832 17556 
UlCJD 05341 5FB34 17557 
~lClE 05341 5F835 17558 
OJClf 05341 5f837 17559 
~IC20 05341 5f838 17560 
0JC21 05341 5f83A 17561 
~IC22 053~1 SF83C 17562 
0JC23 05341 5F83D 17563 

17631 

ADD DB 1B1 HSK1 1Rl & JAR D~47 
ADD DB,B,MSK1 1 Rl & JAR Dtt4B 
ADD DB 1B1MSK1,Rl & JAR Dl50 
ADD DB,B,MSK1 1 Rl & JAR 0152 
ADD DB,B,HSK1 1Rl & JAR Dtt53 
ADD DB,B,MSK1 1Rl & JAR Dtt55 
ADD DB,B,MSK1 1Rl & JAR D~56 
ADD DB,B,MSKl,Rl & JAR Dtt58 
ADD DB,B,nSKI,Rl & JAR Dtt6U 
ADD DB,B,MSK1 1RI & JAR Dtt&l 

Page 23& 

;$ 61 UR 62 
; $ 6:{ OR 64 
;$ 65 UR 66 
;$ 67 OR 68 
;$ 69 UR 28 
;$ 71 OR 72 
; $ 73 UR 74 
;$ 75 OR 76 
; $ 77 UR 78 
;$ 79 UR 80 

'''' ..... ""·-······--····-··-·"•·--··"·····-""""''" -·-· ........ --·----------............. '" """ ......... ' "... --·-·-- .............. _, .................... _ .... , ............................ "'" ................. ------....................... ________ ,, ....................................... - ...... -- .. . 
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Addr 

116:H 
17635 
1763& 
l"/637 
l"/b38 
176:3'3 
17640 

{:UC·Z·l 3715£ f02B5 r/641 
UlC25 FFfff lf37C 17642 
01C26 34307 fffFf 17643 
01C27 323f6 fffff 17644 

17645 
01C28 E04UO lf lf9 17645 + 
01C29 06J5E f03C3 17646 
UlC2A 37305 fffff 17647 
01C2B 45055 F0400 17648 

17649 
01C2C E0401 334JD 17649 + 

17650 
01C2D 3437A lf46A 17651 
01C2E 433Fl l348A 17652 
0JC2F 61151 33453 17653 

l 765•l 
MJC30 E0401 3341D 17654 + 

17655 
17656 
11657 
17658 
1765'3 
17660 
17661 
17662 
17663 
17668 

UlC31 EU4U0 lf lf9 17668 + 
0IC32 0615£ F0474 17669 
U1C33 37308 fffff 11670 
01C34 fFFff 33C36 17671 
01C35 34llD ElC53 17672 

17673 
01C36 45058 f0380 17674 
0lC37 60388 fFFff 17675 
01C38 29118 fffff 17676 

. UlC39 29115 35450 17677 
01C3A 29185 3543F 17678 
01C3B Fffff 3443F 17679 

17680 
01C3C 66150 F0380 17681 

Fri Aug 17 07:38:22 1990 Page 237 

; AFTER THE DEVICE END DELAY TinER HAS EXPIRED, THIS RUUTlNE WILL SELECT 
;ALL THE DRIVES THAT ARE Utt CYLINDER, READ THE SECTOR NUHBER UF EACH, AND 
;ATTEMPT 10 PRESENT A DEVICE END FOK ANY DRIVE fOUND TU BE ON THf DESIKED 
;SECTOR. 

SECPOL: MUVE MSK2 1 1REG & NUP URUNCYL ;GET THE DRIVE ON CYLINbEK ••. 
JSR SHBRDDS ;BITS FUR All DRlVES 
RTOR RU, R7 ; LSB' S TU R7 
QTOR R6 ;HSB'S TO R6 

SECPULl: JSR.P LOGICAL ;LOGlCAL DRIVE TO Q 
SETPGE LUGICAL_SliRJl3B & JSRP LOGICAL 
ADD DO,FUUTL1 MSK2,IREG & NOP TRKNBR 
RDREGB RANI 1R5 ;GET SAVED SECTOR NO. TH(S DRIVE 
TSTRBIT R5 1VALSECT ;VALID SECTOR NUMBER? 
BOZ.P PULLIS ;nu, SEND DEV. END 
SETPGE POLL18_SHRJlttB & BUZP POLLJB 

RTOR R7,R10 & JSR fASTSEL ;SELECT A DRIVE 
RESETR Rt & CJSR ALUZ,RDSECTA ;IF GOUD STATUS, READ SECTOR 
XOR AB 1fOUTL 1 R5 1Rl & BOZ SECPOLJA ;BAD STATUS, JUMP; CURRENT=UESlREb? 
BUZ.P PULL18 ;YES, SEND DEVICE END 
SETF'GE PULLJB_SHRJl#B & BOZP PULLJB 

; The following new (May 199U) code will reduce tioe-outs on systems that 
;have many (more than 21) drives and are doing Sector Position Relative Seeks 
;in BYPASS. This code opens a "window" on a per-drive basis to poll for a 
;larger sector range on drives that have had Device End pending for a longer 
;time than other drives. The maximum "window" opening is 7 sectors before 
;the desired sector. The window always starts at ~and opens 1 sector at a 
;time approximately every disk revolution that a sector match is not made. 

; 

JSR.P LOGICAL ;LOGICAL DRIVE NU. TO Q 
SETPIJE UJGICAL_StiRjrnB ~ JSRP LUIHCAL 
ADD DQ 1FOUTL,MSK2,IREG ~NOP LASTSECT ;LUC. OF LAST SECTOR READ 
RDREGB RAHI,R8 ;GET LAST SECTOR REAO INTO RH 
BNZ $+2 ;If ANY SECTOR, JUMP 
ALDREG Rl,RAMI & JMP SECPULlA ;SAVE CURRENT SECTOR AS LAST 

TSTRBIT RB,380 ;ISOLATE WINDOW OPENING IN Q 
XOR AO,B,R8,R8 ;DELETE THEM fRUH LAST SECTOR 
SUBB AB,FUUTL,RI,R8 ;CURRENT SECTOR < LAST? 
SUBB AB,fOUTL,Rl 1R5 & CJMP ALB,SECPOLlf ;YES, JUMP; CUR.> DES!R~D? 
SUBB AB,fOUTL,RB,RS & CJMP ALB,SECPOLIC ;NU, JUMP; LAST < DESIRED? 
CJHP AGB,SECPOLIC ;ttO, JUMP 

SECPOLlB: TSTQEOU 380 ;MAX. WINDOW OPENING? 
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Addr 

01C3D FFfFF 3343f 17682 
OJC3E 0605F F0080 17683 
UlC3F 30110 Fffff 17684 

17685 
01C40 133F5 407ff 17686 
01C41 45155 f040~ 17687 
01C42 323F2 33C47 17688 

1768;3 
0JC43 £0400 Jflf9 17689 + 
01C44 0615E f0494 17690 
01C45 37305 fffff 17691 
~lC46 3402f fffff 17692 

17693 
UJC47 61151 fFFFf 17694 

l 7b'35 
01C4B E0401 B341D 17695 + 

176% 
01C49 46150 F0380 17697 
01C4A fffff 33453 17698 

17699 
01C4B 45155 F00~1 17700 
01C4C 320ff 33C4E 177~1 

0JC4D 1E05f f~080 17702 
UlC4E l33f5 D37ff 17703 
01C4F fffff EJC53 17704 

17705 
01C50 29185 3443C 17706 
01C5l fffff 3543C 17707 
01C52 fffff E1C3F 17708 

1770'3 
17710 
17711 

01C53 41174 fffff 17712 
OlC54 41163 33C58 17713 
01C55 ffFFF 33C58 17714 
0lC56 37352 f02B5 17715 

17716 
~1C57 E0400 lflff t771& + 

17717 
01C58 El~0B 5f465 17718 
0lC59 37352 f034E 17719 
01C5A 3412E lf37C 17720 
01CSB 51307 fffff 17721 
GlC5C 323fl 33C5f 17722 
01C5D 51016 fFFFF 17723 
01C5E 433F0 3346U 17724 
01C5f 3437~ E0C45 17725 

17726 
01C60 3412E lf37D 17727 
UlC61 3714E f02B5 17728 
~1C62 FFFFF JF37C 17729 
01C63 34304 FffFF 17730 

fri Aug 17 07:38:22 199U Page 2'.3B 

BUZ 
ADD 

SECPOUC: OR 

$+2 
DU,O,NSK2 & NUP Htt80 
AQ,FOUTL,R1,RAt1l 

;YES, JUrW 
;OPEN THE HlNDUW WlDER 
;SAVE UlNDUW & LAST SECTOR 

; 
SECPOLlD: OECRB R5 & PUSH ;DECR. DESI~ED SECTUR 

TSTBIT RS,VALSECT ;POSITIVE NUMBER? 
QTUR R2 & BNZ SECPOLlE ;YES, JUnP; WINDOW TO R2 
JSR.P LOGICAL ;LOGICAL DRIVE NU. TO U 
SETPGE LUGICAL_SHR_HUB & JSRP LOGICAL 
ADD DU,fUUTL,MSK2,IREG & NOP HAXSECT ;LUC. OF NAX. SECTOR THIS DRIVE 
RDREGB RANJ,R5 ;GET MAX. SECTOR TU RS 
RTUU R2 ;UINDUU BACK TO Q-REG. 

; 
SECPOLlE: XOR AB,FUUTL,R5 1Rl ;UN-SECTOR? 

; 

CJPUP.P ALUZ,PULLlU ;YES, SEND DEVICE END 
SETPGE PULUB_SHR_HIB ft CJPOPP ALUZ,PllLLlB 

T£STO 380 
BUZ SECPOLlA 

TSlBIT RS, 1 
UR ZU,Q & BNZ $+2 
SUBA DQ 1Q1MSK2 & NOP HttB~ 

DECRB R5 ' CLOUP ALUZ 
JMP SECPULlA 

;IS THE WlNDUW OPEN? 
;lf NUT, CONTINUE 

;IS THlS AN ODD SECTOR? 
;YES, JUMP; CHECK THE UlNDUW 
;CLOSE THE WINDOW 
;IF PARTIALLY OPEN, CHECK AGAIN 
;UTHERWISE, CONTINUE 

SECPULlF: SUBB AB,FUUTL,RB,RS & CJMP AGB,SECPULlB ;If CUR.> DESIRED, JUnP 
CJMP ALB,SECPOLlB ;IF LAST< DESIRED, JUMP 
JnP SECPOLJC 

End of new code. 
; 
SECPOLlA: AND ABtFUUTL,R7,R4 ;If DRIVE ON CYL. BIT IS ••• 

; 

AND AB,FOUTL 1R6,R3 & BNZ SECPOL2 ;SET FOR THIS DRIVE, JUMP 
Bra SECPUL2 
RDHSKB R2 1DRUNCYL ;ELSE, SET THE DRIVE UN CYLlNDER ••• 
JSR.P ADDABIT ;BIT FOR THlS DRIVE 
SETPGE ADDABlT_mm_H~B & JSRP ADDABir 

SECPOL2: CTL HSSM,RSTUSEL & LUAR SECPOL4 
RDnSKB R2,SECMASK 

;DE-SELECT THE PRlVE 

ALDREG R2,IREG & JSR SMBRDD$ 
SECPOL2A: HASK AB,B 1R0,R7 

QTOR Rl & BNZ SECPOL3 
MASK AB, U,IH, R6 
RESETR R0 & BOZ $+2 

SECPOL3: RTUR Rl,RU & JHP DRVNBR 

ALDREG R2,IRE6 & JSR SMBWR10$ 
HOVE HSKl,IREG & NUP DRONCYL 
JSR SMBRUD$ 
RTOR R~,R4 

;GET SECTOR PULLING MASK 
;lf ANY SECTOR [NTERRUPT PENDlNG ••. 
;ON DRIVE 0-231 JUMP 
;IF NU INTERRUPT PEND(NG ON ••• 
;DRIVE 24-31, JUMP 
;COMPUTE THE DRIVE NUMBER 

;CLEAR SECTUK MASK ALL DKlYES 

;SET THE BITS FOK DRIVES ••• 
;ON-CYLINDER SO UE WILL ONLY ••• 
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Addr Line p. f='" s.. CJl\l--SECTCJ~:: PULL :1 NH 

UlC64 323F3 EOClA 17731 
17732 
17733 

UlC6S EU400 lFlFF 17733 t 

17734 
OlC66 FFFFF 5F468 17735 
01C67 FFFFF EJC5B 17736 

17737 
UJC6B E0403 1Fl25 17737 + 
OlC69 343A7 ElC28 17738 

17739 
17741J 
17741 
17742 
17743 
17744 
17745 
17746 
17747 
17748 
17749 

0IC6A 553SE F0B00 17750 
17751 

0IC6B £0402 lflBB 17751 + 
01C&C 45058 F0400 17752 
0IC6D £100B 33475 17753 
UlC6£ 5535D F000l 17754 

17755 
01C6F EU400 1FlE9 17755 t 

01C70 375fl f02D4 17756 
01C71 20101 FFfFF 17757 
01C72 fffff 34C75 17758 
01C73 3535D F0001 17759 
01C74 3535£ f08U0 17750 

17761 
01C75 45~5D FUU3f 17762 
01C76 B2200 F00~0 17768 
OJC77 323Fl 4f00l 17764 
01C78 91Elf 887fF 17765 
01C79 El007 fffff 17766 
01C7A 433Fl 4F0~C 17767 
01C7B Cl041 B3C7D 17768 
01C7C Cl04l 887FF 17769 

17770 
01C7D 46340 f0030 17771 
UtC7E 91EUF ElC8l 17772 
01C7f 45051 f004f 17773 
UlC80 Cl041 33C82 17774 
01C8I C1041 9B47F 17775 
01C82 Cl041 FFfff 17776 
01CB3 55351 f0010 17777 

UTUR R3 L JMP POLL17E ;POLL DRlVES NOT YET UH-CYLINDER 
; 
SECPUL4: JSR.P AUDABIT ;AUD THE BlT FOR THlS DRIVf ••• 

SHPllE ADDABI r _srn~_H~B & JSRP ADOABif 
lU SECTOR PULL1N6 MASK 

LOAR $+2 
JMP SECPOL2A ;GET THE NEXT DRIVE TO POLL 
JSR. p DOUBLE i lll)IJBLE l)R I VE rm. If NEEDED 
S£TPGE UOUBLE_SH~_HttB & JSRP DOUBLE 
RTUR RlU 1R7 & JHP SECPULl ;CHECK ANOTHER DRIVE 

; THIS ROUTINE WILL DETERnlNE WHICH DMIVE IS TU BE SELECTED, UPPEK OK LOWER, 
;AND SELECT IT. THE ROUTINE UILL NUT ATTEMPT TU CORRECT ANY DRIVE ERRORS, 
;INCLUDING BEING UNABLE 10 SELECT THE DRIVE. 
;UPON ENTRY: Rl3 =PHYSICAL DRIVE NU. CLOWER>. 
;UPON EXIT: Rl = DRIVE STATUS. 

R8 = Drive flags this drive 
; ALU= 0 if normal drive status 
;REGISTERS USED: R0 1Rl 1R8 1Q & IREG. 
; 
fASTSEL: RSTRBIT Rl4 1 8U~ ;RESET SECOND DRIVE fLAG 

i 

JSR.P GETFLAG ;GET FLAGS FOR THIS UNIT 
SETPGE GETFLAG_SHRJl#B & JSRP GETfLAG 
TSTRBIT RB,TWUfER ;TWO DRIVES THIS UNIT? 
CTL HSSM,RSTUSEL L BOZ fASTSELl ;NU, JUMP; DE-SELECT ANY DRIVE 
RSTRBir R131 l ; CLEAR UPPER DRIVE NU. BIT 
JSR.P CYLU~ ;LUC. Of CYLINDER THIS DRlVE 
SETPGE CYL00_SHRJi3B & JSRP CYLU0 
UR DZ,RSBZ,RAME,Rl & NUP MAXCYLD 
SUBB DB,FUUfL,RAMI,Rl 
CJMP NAGB,fASTSELI 
SErRBI T Rl3 1 1 
srnm1 RM,Blrn 

;1/2 MAX. DRIVE CYL. lU Rl 
; If CUit CYL. IS < 112 r1AX. •• 
;DRIVE CYL., JUMP 
;ELSE, INCR. DRfVE NUMBER AND ••• 
;SET SECUND DRIVE fLAG 

fASTSELJ: lSTRBlT R1313F ;lSOLAlE PHYSICAL DKIVE NU. ONLY 
URTE HSSMA,LDDRBO & NOP U ;CLEAR DRIVE BUS OUT REGISTER 
UTUR RI L PSHLD 1 ;DRlVE NU. TO Rl 
WRTL HSSM,LDDRUSEL,Rl & CLPCNT EVCNTZ ;LOAD UNIT SELECT REGISTER 
CTL HSSM,SETUSEL ;SELECT THE DRIVE 
RESETR Rl & PSl!LD 11 ;PRESET SELECT l'If1ER 
RD HSSM,RDDRSTI,Rl & CJPUP NALUZ 1S+2 ;READ DRIVE STATUS; lf ANY, JUMP 
RD HSSM,RDDRSTl,Rl & CLPCNT EVCNfZ ;READ STATUS & DECR. SELECT TIMER 

AND DLl,B,MSKI 1R0 & NOP Hl3~ ;tflRV CR6E BITS CCHRLLH6R) 10 RO 
HRTL HSSH,LDDRUSEL,R0 & JMP St3 
TSTRBIT RI 14f ;DON'T CHECK SEEK END & SELECTED 
RD HSSM,RDDRSfl,Rl & BNZ St2 ;ANY OTHER STATUS, JUMP 
RD HSSM,RDDRSTJ,Rl & CJPCNT EVCNTZ,S-2 ;CHECK AGAIN 
RD HSSM,RDDRSTl,Rl 
RSTRBIT RI,WRJTPRUT ;DUN'T CHECK WRITE PROTECT 
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Addr 

~lC84 65141 AF0A3 17778 
17779 
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XOR ua, rnu TL, nsK i, R 1 & R rs srnnHSELECHIJNCYL tl~Ennv ; cu ECK NIJRnAL ... 
;DRIVE STATUS & RElUKN 

·······-···-··-.. --····-----------·-······ ....... __ ,,,,,, _____ , ......... _ ..... _, ______ ·--·· ________ , .. ., ........................... ·-·····-·· ······--.. ·····. 
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Addr 

17781 
17782 
l7 /83 
17784 
17785 
17786 
1"1787 
17788 
l 77B'3 

~1CB5 C1U42 fffff 17790 
U1C86 Cl042 fffff 17791 
01CB7 55352 fUUlU 17792 
UlC88 65152 f00A3 17793 
UlCB9 433Fl A3FFF 17794 

177'35 
17796 

BlC8A E040H lf lf9 17796 t 
UICBB 0615£ F04B4 17797 
01C8C 373D0 FFFFF 17798 
0ICBD 133fU 33C90 17799 
01C8E 3714D F0100 l7800 
UlCBF 34351 Af7Ff 17801 

17802 
0IC90 34100 fffff 17803 
01C91 El018 4F0~6 17804 
01C92 C1041 887ff 17805 
01C93 E1019 4f004 17806 
01C94 fffff 88494 17807 
01C95 £1018 4f006 17808 
0IC96 C1040 887FF 17809 
OlC97 El019 FFFFF t7810 
01C98 61110 fffff 17811 
91C99 35341 A3400 17812 
0IC9A f fFff £1C91 17813 

I71H4 
17815 
17816 

Fri Aug l7 07:38:22 1990 Page 241 

; THE FOLLOWING ROUTINE WILL READ THE CURRENT SECTUR NUMBER FRUH A SELECTED 
;DRIVE. UPON EXIT: RI HILL CUNTAIH THE SECTOR NUHBER PLUS A VALID BIT ff THE 
;DRIVE HAS NORMAL STATUS <SELECTED, READY, UN CYLINDER, 1SEEK ERROR, tFAULT). 
;REGISTERS USED: RO,Rl 1R2 
;UPON EXIT:· Rl =Sector Read+ Valid sector (bit lU) if normal drive status 

Rl = 0 if abnormal drive status 
R2 = Current Vr1ve status 

; 
RDSECT: RD HSSM,RDURST1 1R2 

RU HSSM 1RDDRST1 1R2 ;READ URIVE STATUS 
RSTRBIT R2 1 WRITPRUT ;DON'T CHECK WRITE PMUTECT 
TSTREUU R2 1SKENDtSELECTtUNCYLtREADY ;NORMAL STATUS? 
RESETR RI & CRTS NALUZ ;NU, RETURN WITH Rl = U 

I 

RDSECTA: JSR.P LOGICAL ;LOGICAL DRIVE NU. TO U 
SETPGE LUGICAL_SHR_H~B & JSRP tUGfCAL 
ADD DU,FOUTL,MSK2,IREG & NOP SECTlME ;LUC. OF R.P.S. TlMER THIS DRlYE 
RDREGB RAMI,R0 ;GET R.P.S. POLLING TIAER AND •.. 
DECRB R0 & BNZ $+3 ;DECR. IT; IF NUT 01 JUMP 
ROVE MSKt,RAMI & NUP D!256 ;Preset timer = 256 
RTOR R5,RI & RTS ;FORCE UN-SECTOR & RETURN 

ALDREG RU,RANJ ;SAVE DECREMENTED TIMER 
RDSECTl: CTL HSSM,SETAG4 & PSHLD 6 ;TAG 4 ro READ SECTOR 

RD HSSM,RDDRSTJ,Rl & CLPCNT EVCNTZ ;READ THE SECTOR NUMBER 
CTL HSSM 1RSTAG4 & PSHLD 4 ;RESET TAG 4 AND ••• 
CLPCNT EVCNTZ 15 ;DELAY 1 µsec. 
CTL HSStt,SETA64 & PSHLD 6 ;SET TAG 4 AGAIN 
RO HSSM 1 RDDRST1 1 R~ & CLPCNT EVCNTZ ;RE-READ THE SECTOR NUMBER 
CTL HSSM,RSTAG4 ;RESET TAG 4 
XOR AB 1fUUTL 1Rl 1R0 ;THIS SECTOR = PREVlUUS SECTOR? 
OR »B,B,ttSKI,Rl & CRTS ALUZ,VALSECT ;YES, INCLUDE VALID B(T & RETURN 
JMP RDSECTI ;ELSE, RE-READ THE SECTOR NUMBER 
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Alldr Line f"CJF::r·lt{.)l {.) DEf"ECl I VE ·r·i:;::~1CK 

11818 
17819 

UlC9B 0F322 El239 17823 
OIC9C 433F0 FFFFF 17828 
~IC90 Uf322 Elfl7 17829 
0JC9E 373Fl f039C 17830 
01C9F 29101 FffFF 17831 
0ICA0 ffffF 354A6 17832 
OlCAl 370FF f00BA 17833 
01CA2 3605f f0200 17834 
01CA3 321FF FOOBA 17835 
01CA4 34J0f f00B9 17836 
01CA5 3410F F00B5 17837 

17838 
01CA6 3535F f0010 17839 
01CA7 0f322 EllC7 17840 
01CA8 370FF f00HA 17841 
OlCA9 4605F F0200 17842 
0JCAA FFfff 334AD 17843 
OlCAB 3410F FUOBC 17844 
01CAC fffff £ICB0 17845 

17846 
17847 
l 78(t8 

01CAD 3710f F00B6 17849 
1785U 

UlCAE 373fU f039C 17850 + 
UlCAF 3410F FOUB5 1785U t 

17851 
01CBU 37352 flCB2 17852 

17853 
01CB1 E0402 Jfl83 17853 + 
~lCB2 OF322 Ell5A 17854 
01CB3 0F322 ElCfD 17855 

17856 
0JCB4 37I0F F001B 17857 
0JCB5 5535E f0200 l7858 
01CB6 370FF F00BA 17859 
01CB7 46140 f0200 17860 
UlCBB fffFF 334C0 17861 
0lCB3 651F0 F00B5 17862 

17863 
01CBA E0402 33357 17863 t 

17864 
01CBB 34J0f F01FB 17865 
UlCBC 34llF f0lFC 17866 
01CBD 3605F f0400 17867 

1LD4U0: mu $ 

i 

CALL R2,ILDRIJN 
R£S£lR RU 
CALL R2,GTDEFCYL 
RDRAMB Rl,fRSTALT 
SUBB AB,FUUTL,R0,Rl 
CJrlf' ALB, ILU4l11 
RDRAflQ ILDFLG 
SETQBIT 20~ 
QLDRAf1 I LDFLG 
ALDRAN RU,NDCYL 
ALDRAH RU,CURCYL 

;SELECT THE DRIVE 

;GET THE DEFECTIVE CYLINDER 
;GET FIRST ALTERNAT£ CYLINDER 
;DEFECTIVE CYL.( FIRST ALTERNATE? 
; YES, JUNP 
;GET ILD FLAGS AND. I I 

;SET DEfECTIV£ ALTERNATE FLAG 

;END CYL.= DEFECTIVE ALTERNATE 
;CUR. CYL.= DEFECTIVE ALTERNATE 

ILD401: SETRBIT R1S,1U ;SET DEF. TRACK FLAG 
CALL R2, G rs THEO 

JLD401A: RDRAMQ ILDFLG 
TSTQB!T 200 
BOZ ILD402 
ALDRAf1. R~, NDHD 
Jr-IP ILD403 

;GET THE DEFECTIVE HEAD NU. 
;GET ILD FLAGS 
;DEFECTIVE ALTERNATE? 
;NU, FIND NEXT ALTERNATE 
;END HEAD = OEFECTIVE HEAD 
;FURMAT THE DEFECTIVE ALTERNATE 

THE FOLLOWING CODE WILL FIND THE NEXT AVAILABLE ALTERNATE TRACK. 
j 

ILD402: RESETRAM CURHD ;FIRST ALT. HEAD lS 0 

i 

HUVSHB fRSTALT,CURCYL 
RDRAHB RU,fRSTALT 
ALDRAn R0,CURCYL 

;First alt. cyl.= Current cyl. 

ILD403: RDMSKB R2,S+2 ;ERROR RETRY LUC. 
JSR.P SAVCONT ;SAVE IT IN CASE Of ERROR 
SETPG£ SAVCONT_SHR_HttB & JSRP SAVCONT 
CALL R2,ILDSKU 
CALL R2,HDREAD 

; SEEK rHE DR I VE 
;REAU THE HEADER 

RESETRAn SEN415 ;RESET SM-RETRY COUNT 
RSTRBlT R14 1200 ;RESET ALTERNATE TRACK FLAG 
RDRAMQ ILDFLG ;GET ILD FLAGS 
AND DO,FOUTL,MSK1,ZERO & NOP H~200 ;DEFECTIVE ALTERNATE? 
BUZ IL0403A ;NU, CONTINUE 
XOR DB,FOUTL,RAME,R0 & NOP CURCYL ;ACTUAL CYL.= DEFECTIVE ALTERNATE? 
BUZ.P ILDI15J ;YES, FORMAT DEFECTIVE ALTERNATE 
SETPIJE ILD115J_SHR_HIB & BUZP lLD115J 

ALDRAM R0,PASCNT1 
ALDRAM Rl,PASCNT 
SflQBIT 400 

;SAVE THE DEFECTIVE CYLINbER 
;SAVE THE DEFECTIVE HEAD 
;SET FORMAT DEFECTIVE FLAG 
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Addr Line f'Cll~'.M{~l· (.~ DEf.ECT I VE TF:'.f'.)CI< 

OlCBE 32lff f00BA 17868 
OlCBf fffff El357 17869 

17870 
OICCO 65Jf0 F00B8 17871 
01cc1 FfFfr 33402 17872 
01cc2 651F0 r00as 17873 
0lCC3 ffffF 33CD/ 17874 
0ICC4 45053 f00Ul 17875 
0ICC5 FFFFF 33CD7 17876 

17877 
17878 
1787'3 

0ICC6 3410F f00B9 17880 
0ICC7 3411F F00BC 17881 

17882 
UlCC8 373f0 F00B8 1/882 + 
01CC9 3410f f00B5 17882 + 

17883 
OICCA 373f0 f00BB J7883 + 
01CCB 3410f F00B6 17883 t 

OJCCC 370ff f00BA 17884 
UICCD 46140 fU400 l/885 

17886 
01CCE £0402 33861 17886 t 

0ICCf 3605f f0400 17887 
OICD0 32lff fOOBA 17888 
0ICDJ fffff El357 17889 

17890 
0ICD2 65JfJ f00BD 17891 
01CD3 fffff 33CD7 17892 
0ICD4 373F0 f00B5 17893 
UlCD5 373f l f00B6 17894 
0JCD6 fffff EICC6 17895 

1/8% 
0ICD7 373fl f00B6 17897 
U1CD8 373f0 F~2UD 11898 

17899 
0JCD9 29101 fffff 17900 
0ICDA Fffff 34CDD 17901 
0JCDB 0Cllf f00B6 179~2 

UICDC FFfFF EICB0 17903 
17904 

OlCDD 3710f f00B6 17905 
~lCDE 373Fl fUUB5 17906 
0JCDf 373f0 f0245 17907 

l 7'3UB 
0ICEO 29101 fffff 17909 
0ICE1 FFFFF 34CE4 17910 
01CE2 0Cllf f00B5 179IJ 
01CE3 fffff ElCB0 1/312 

i 

QLDRAf1 [LDfLG 
JMP ILD115J 

;SAVE ILD FLAGS 
;fURnAT DEFECTIVE ALTERNATE 

ILD403A: XOR DB,fUUTL,RAME,R0 & NOP STCYL ;IS THIS CYL.= DEF. CYL? 
; YES, JUJ1P 

; 

BUZ 1LD405 
XUR DB 1fUUTL,RAME,RO & NOP CURCYL 
BrlZ ILD406 
TSTlrn IT R3, 1 
BtlZ ILD4U6 

;IS THIS CYLINDER =CUR. CYL? 
;NU, fHIS fRACK IS ALREADY USED 
;JS THIS A DEFECTIVE TRACK? 
;YES, UE CAN'f USE If 

WE HAVE fUUND THE NEXT AVAILABLE ALTERNATE TRACK 

1LD404: ALDRAM R01 NDCYL ;SAVE THE ALTERNATE CYLINDER ••• 
ALDRnr1 RI I fltlHU ; Arm rHE AUf.RNATE liEAJ) 
ttUVSMB STCYL,CURCYL ;Defective cyl.= Current cyl. 
RDRAMB R~ 1 SJCYL 
ALDRAM R~,CURCYL 

ttUVSnB SJHO,CURHD ;Defective head = Current head 
RDRAMB RO,STHD 
ALDRAn RU,CURHD 
RDRAMQ lLDfLG ;6ET THE lLD FLAGS 
AND DQ,FOUTL,nSK1,ZERU & NOP H34U~ ;FURHAf DEFECTIVE ALREADY SET? 
BNZ.P ILDI16 ;YES, FORMAT DEFECTIVE TRACK 
SETPGE ILDl 16_5HR_H~B & BNZP [LDl 16 
SETQBIT 4UO ;SET fORMAT DEFECTIVE FLAG 
QLDRAl1 I LDFLG 
JflP I LD 11 SJ ; GU fORflAT THE Dff£CT J VE 

i 
ILD405: XOR DB,FOUTL,RAME,Rl & NOP STHD ;THIS HEAD = DEFECTIVE HEAD? 

;NU, TRY THE NEXT TRACK BNZ ILD406 
RDRAMB RO,CURCYL 
RDRAf1B RI,CURHD 
JtlP 1LD404 

i 

;GET THE ALTERNATE CYL ••• 
;AND THE ALTERNATE HEAD 

JLD4U6: RDRAMB Rl,CURHD ;GET THE CURRENT HEAD 
;GET THE nAX. HEAD l<DRAf1B R~, HAXHD I 

SUBB AB,FUUTL 1R0 1Rl ;IS CURRENT HEAD< tlAX? 
CJnP NAl3B, ILD4~7 ;tm, JIJ/1P 
ADD AZC,fOUTL,Rl,RAME & NOP CUKHD ;INCR. TU NEXT HEAD ••• 
Jf1P ILD4U3 ; AND rnY n 

; 
ILD4U7: RESETRAM CURHD 

RDRAnB Rl,CURCYL 
RDRAMB RU,HAXCYLDl 

;RESET THE CURRENT HEAD 
;GET THE CURRENT CYLINDER 
;GET MAX. DRIVE CYLINDER 

SUBB AB,fUUTL,R01Rl ;IS CUK. CYL.( MAX? 
CJnP NAGB,IL0408 ;~u, NU HURE ALTERNATES AVAIL. 
ADD AZC,fOUTL,Rl,RAME & NOP CURCYL ;INCR. TU NEXT CYLINDER AND ••• 
Jf1P lLD403 ;CHECK IT 

17913 ; 
17914 ILD408: EOU $ 
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Addr 

01CE4 37350 FUU3f 17921 RUI1SKB irn, Ufr62 
0ICE5 0F322 EUE7B 17922 CALL R2 1 ISSUlUAl ;f'1S6: 'NU ALTS. AVAlL.' 
UICE6 37350 FUU24 17923 RUnSKB RU, u1:~& 
01CE7 FFFFF EJJ34 17924 JnP I LIJ2B+ 1 ;TERMINATE THE lLD 

17'325 
17926 

01CEB 45053 F~4UU 17927 ILD41U: TSTRBIT R3 1 400 ;fU~f'lAT DEfECTlVE FLAG? 
01CE9 FfFfF 334F2 17928 BUZ lLD4 lUA ;NU, FORMAT lS COMPLETE 
OlCEA 55353 F02UU 17929 RSTRBIT R3 1 2UU i RESET DEfECTIV~ ALTERNATE 
UlCEB 3413F f00BA 17930 ALDRAN R3 1 lLDfLG 

17931 nUVSMB PASCNT1 1 STCYL ;Restore saved Defective cyl. 
UlCEC 373f0 FUlFB 17931 + RDRAMB RU,PASCNTl 
01C£D 3410F f00BB 17931 + ALDRAtl RU,STCYL 

17'332 HOVSNB PASCNT,STHD ;Restore saved Defective head 
01C££ 373f0 F01FC 17932 + RDRAtlB R0,PASCrH 
UlCEF 3410F fOOBB 17932 + AL DR AH Ru,srno 
01Cf0 3535F F0Ul0 17933 S£TRBIT Rl5, 10 ;SET DEFECTIVE FLAG AND ••• 
01CF1 ffffF ElCAD 17934 JJIP ILD402 ;FIND NEXT AVAILABLE ALTERNATE 

17935 i 
ln36 ILD410A: EUU $ 

01Cf2 34330 E1488 17945 RTOR R3,R0 & JMP IL0215 ; EX IT THE ll.D 
17'347 i 

0JCF3 37350 F003A 17948 1LD4 Jl: RUMSKB RU,Utt58 
01Cf4 OF322 EOE7B 17949 CALL R2 1 ISSCnDAl i HS ti: I • ALT. rRK. = , 
01CF5 373f0 f00AF 17950 RDRAMB R0,ALTCYL ;SET THE ALTERNATE CYLINDER ••• 
01CF6 OF322 £1270 17951 CALL R2, PR TNBX ;ANH PIWH [f 

01Cf7 37350 f0022 17952 ROt-lSKB R0,0tt34 ;CURSU~ POSITION 
OlCFB 3705F fO~UA 17953 RD11SKQ H~A 
01Cf9 0f322 EOE7C 17954 CALL R2, lSSCrlllA ;PUSlllUN TH~ CURSOK 
~lCFA 373fU F00B0 17955 RDRAl1B R0 1 ALTHEAD ;GET THE ALTERNATE HEAU ••• 
01CfB 0f322 £1270 17956 CALL R2,PRTNBR ;AND f'RlNT ll 
01CFC FFFFF Ell35 17957 JHP ILD2'3 i EX IT THE I Lil 

17958 
1795'3 
17960 TITLE 1:;:'.t::J-\D ( .. ) H!-:~f.~DER 

............................... - ..................................... --.·-···-·-------·-----
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Addr Line F::t::?)D ?) Hl:'.:?)DEP 

17%2 
17963 
17%4 
17965 
17%6 
17967 
l 7'368 
17%9 
17970 

OtCFD EU402 lf2F9 17970 + 
OJCfE 0f322 £1239 17971 
01CFF 37352 Fl00l 17972 

17973 
01DOO £0402 lfl83 17973 + 

17974 
HID01 371Uf f001B 17975 
UlDU2 373FB fUUBS 17976 
0IDU3 373FC f00H6 17977 
01D04 37750 f80U0 17978 
0IDU5 3130£ Fffff 17979 
UlD~6 37350 FIDU2 17980 

17981 
01D07 £0400 lf4C6 17901 + 

17982 
OID08 34383 Jf569 17983 
01009 BlF00 f0030 17984 
01D0A El00D fffff 17985 

l /'336 
01D0B 35355 F0IU0 17987 
UlD0C 3535F F000t 17988 
01D0D 37350 f1Dl4 J7989 

17990 
0ID0E E0400 1F4C0 17990 + 
01D0F 37350 F61A8 17991 

17992 
01010 E0400 lf4G2 17992 + 

17993 
17994 

01011 E0400 1F37C 17994 + 
17995 

UlD12 E0400 lf4DB 17995 + 
01Dl3 Fffff ElDll 1799& 

l 7'3'37 
0ID14 £10~0 fffff 17998 

17'3'3'3 
01D15 £0400 lf525 17999 + 

; 
;UPON ENTRY: CURCYL = EXPECTEn CYLJNDER 
; CURifD = EXPECTED BEAU 
;UPON EXIT: R0 = ACTUAL CYLINDER 

Rl = ACTUAL HEAD 
; R3 = fLAG BYTE 
;Registers used: R0-R4,Rll,R12,0 & IREG. 
; 
HDREAD: JSR.P SAVRET5 ;SAVE RETURN LUC. 

SETPGE SAVRET5_SHRjlltB & JSRP SAVRH5 
CALL R2,ILDRUN ;SELECT THE DRIVE If NECESSARY 
ROMSKB R2,S•2 ;SAVE RETRY-UN-ERROR RETURN ••• 
JSR.P SAVCU~T ;lN CASE Uf ERROR 
SETPGE SAVCIJfH _sHR_HnB & JSRP SAVCUrH 

RESETRAM SEN415 ;~ESET sn-~ETRY COUNT 
HDREADU: RDRAMB Rll,CURCYL ;GET THE CURRENT CYLINDER 

RDRAMB Rl2,CURHD ;GET THE CUKRENT HEAD 
OR DZ,LSBZ,MSK2,R~ & NUP H~HUUU 
UR AB,B,RU,Rl4 ;SET flND ALTERNATE FLAG 
ROMSKB RU,HDREADO ;SAVE SM-ERROR RETURN ••• 
JSR.P SAVSNRTN ;lN CASE Of ERROR 
SETPGE SAVSf1RTN_SHR_H~B & JSRP SAVSr1Rrtl 

; 
HDREADI: RTOR RlJ,R3 & JSR DRVHDR 

WRTE HSSM,LDXNCJ & NOP RDHDR 
CTL HSSM,XMCJCMD 

;CYL. TU R3 & LOAD EXPECTED HDR. 

;START READ HEADER 

SETRBIT R5,I00 ;SET SM-READ ACTIVE 
SETRBlT Rl5, 1 ;SET READ HEADER fLA6 
RDMSKB R0,HDREAD3 ;SM-DONE RETURN LOC. 
JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHR_H#B & JSRP SAVIRPT 
RDNSKB R0,61A8 ;SET 50-MS. f!MER 
JSR.P SAVSMTIM ;SAVE IT 
SETPG£ SAVSI1Tll1_SHR_H~B & JSRP SAIJSMTH1 

JSR.f' SMIRPT ;CHECK FOR AN HH£RRUP1 
SEf PGE SMIRPT _SHR_H~B & JSRP SrHRPT 
JSR.P SMTlMER ;DECR. THE llnER ••• 
SETPIJE SrH !I1ER_SBRJl3B & JS~P Slff H1ER 
JnP S-2 ;AND CHECK ASAIN 

; 
HDREAD3: ClL HSSn,DIFRST 

JSR. P liSUA lrR ; f1PC WH T LIJIJP RIJU r£ NE 
SETF'GE HSl-IAITR_SHR_H#B & JSRP HSHAl TR 
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Addr 

UlD16 37750 F800H lBUOM 
UlD17 5130E fffff 18001 
~1018 5535F F0401 18002 
01019 55355 fUIU~ 18003 

18004 
IBUU5 

OlDlA EU402 1F579 180~5 t 

01DIB Cl0Bl fffff 18006 
01DlC ClOBl C0001 18U~7 

0ID1D 45351 f 001f 18~08 

UlDlE CI083 9851E 18009 
01DlF 37160 E1306 J80JU 

18Ull 
18012 

Fri Aug 17 07:38:22 l99U 

UR DZ 1 LSBZ 1 MSK2,R~ & NOP HG8UUU 
MASK AU,B,R0 1Rl4 
RSTRBir Rl5 1 ·1Ul 
RSTRBIT R5, mu 

Paga 246 

;RESEl FlND ALT. fLAS 
;RESH 1mR. l~EAD & SrHRRIJR Fl.Alis 
;RESEl SM-ACTlVE fLAS 

JSR.P READCYL ;~EAD THE CYLINDER NU. 
SETPIJE REAUCYL_.:SW<JilB & JSRP Rt:ADCYI. 
RU HSSM 1 RDDRHU 1 Rl 
RD HSSH 1RDDRHD 1Rl & LDCT l ;READ THE HEAD NU. 1NTU RI AND •.• 
MSKRUIT Rl 1 1F ;DELETE THE URIVE NU. MSB'S 
RU HSSH,RDURFLG 1R3 & CJPCNT EVCNTZ,S ;READ HEADER FLAGS INTO R3 
MUVE SMCST,ZERO & JMP RlRN5 ;RESET CT-BUS PARllY & RETUKN 
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Mdr 

18014 
1BUJ5 

fr1 Aug 17 07:38:22 199Y Page 247 

18016 TITLE H~'.)f31"1 Df"'I{·~ ?~DDF::i:::Sf3 CHECl<ll\113 
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Addr 

18018 
18019 
18020 
18021 
urn22 
18023 
IB0i'.4 
18025 
1802& 
113027 
18028 

U1D20 4505F FB202 18029 
01D21 420FF A3FFF 18030 
01022 4505£ f0108 JB03I 
01023 420FF A3ffF 18032 

18037 
01024 E0400 lf535 18037 + 
01D25 ClOA2 fffff 18038 
UlD26 Cl0A2 4F001 18039 
01027 Cl091 887ff 18040 
01028 C20U0 FfFff 18041 
01029 45050 f0010 18042 
UlD2A FFFFf 33024 18043 
01D2B 370ff f0352 18044 

18045 
01D2C 45155 f0B00 18046 
01D2D FfFfF 3352f 18047 
0ID2E OAOff fffff 18U4B 
01D2F 460Sf FOOFF 18049 
01030 651f2 f0351 18050 
OlD31 6Ull0 33D34 18051 
01D32 ffffF 33034 18052 
~1D33 420ff Af7Ff 18053 

1m154 
0IU34 3412f f0354 18055 
0ID3S 34llF FU355 18056 
01D36 32lff f03SB 18057 
01037 370FF fU351 18058 
01030 32lff f0357 18059 

18060 
01D39 3705f f0008 18061 
HlD3A 32lff Af021 18062 
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; DISPLflY 51C------------------------
; DnABADU: EUU Htt354 ;LRSI SH ONA ROOR. UPPER IF ERROR 
;DMABADL: EQU Htt355 ;LRST SH VMfl RVDR. LOUER If ERROR 
;SPARE: EUU H~356 

; VlSPLRY S!V------------------------
; DMAGUODU: EQU H~357 ;EXPECTED OHA AVDR. UPPER IF ERROR 
;DMA60UDL: EQU Htt358 ;EXPEC1ED vnn ADDR. LOHER lf ERROR 
;UVCUPY: EUU HD359 ;ONLY VALLO COPY ERROR FLR6 

DnACHK: lSTRBIT Rl5,B2~2 ;NU DATA XfER./TRUNC./ECC CORR? 
RESETQ & CRTS NALUl ;YES, RETURN NUU 
TSTRBIT Rl4 1 l~B ;READ HEADER UR H.A. FLA6S? 
RESETQ & CRTS NALUZ ;YES, DnA UAS NUf USED 

DMACHKPl: JSR.P CHKBUSY ;Check for HSSM busy 
SHPGE cmrnusv _sm~_H~B • JSRP CHKBUSY 
RD HSSM,RDDRCYLM 1R2 ;REAU THE LAST Sn ••• 
RD HSSN,RDDRCYLH 1R2 & PSHLD l ;DMA ADDRE~S UPPER .•• 
RD HSSM,RDDRCYLL,Rl & CLPCNl EVCNTZ ;AND LOHER 
RD HSSHA,RDINTR,R0 ;Read HSSH interrupts 
lSTRBIT R0 1 10 ;Did the HSSM go 'busy'? 
BNZ DHACHKPl ;Yes, Yait for not 'busy' 
RDRAHU NEXTSHL ;Get expected DNA lsb's 

lSTBIT RS,800 ;WRITE OPERATION? 
BUZ $+2 ;IF NUT, JUMP 
INCRQ ;INCR. LSB'S +l 
TSTUBIT HIFF ;ISOLATE VALID BITS 
XOR DB,fOU1L,RAME,R2 & NOP NEXTSMU ;UPPER DnA AUDR. O.K? 
XUR AQ,FOUTL,Rl,ZERU & BNZ S+3 ;NU, JUHP; LOWER ADDR. U.K? 
BNZ $+2 ;NU, JUMP 
RESETQ & RTS ;ADDRESS iS 6UUD, RETURN 

ALDRAM R2,DMABADU 
ALDRAM Rl 1DMABADL 
ULURArl DMA6UODL 
RDRAr10 NEXTSr!U 
~LDRAN DMAGUUDU 

RDMSKQ B 
DLDREG RAME & RTS SEN2~9 

;SAVE THE BAD AUDR. MSB'S ••• 
;AND LSB'S FOR DISPLAY 
;SAVE EXPEClfb ADDR. LSB'S 
;llH EXPtCllD ADUlt f1SB'S Ar-IU ... 
;SAVE THEM FOR DlSPLAY 

;SET SENSE 91 FORMAT 2 = ... 
;MDB SM DAA CHECK & RETURN 

---·-·····--·-·- ...... _,.., ......... , .................... ·----·--·--·- ·-···-··--·· .......... _ ................ , .. __ ,, ________ .. '·· .. ---·-······ ·-···-··· ...... , __ ..... ""'" .•.. ' ................ -.. --·-----·-
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Addr 

l8U64 
18065 
18066 
18067 
18058 
1BU69 
18070 
18071 
18072 
18073 
1BU74 
18075 
18076 
JB077 
le01a 
1BU79 
18080 
18081 
1H082 

0103B 4595f f0002 18087 
OlD3C FFFFF A3FFF 18088 
0ID3D 45~55 FUBOU 18089 
0lD3E FFFFF 33042 18090 

18091 
01D3f 373f2 f035C 18092 
01040 373f l f035F 18~93 

01041 fffff £ID44 18094 
18095 

01042 373f2 f0268 18096 
01043 373Fl F0269 1BB97 

18098 
01D44 45055 f0003 18099 
01045 60355 3354A 18100 
01046 0B3f J fffFf I8J01 
01047 45341 F00FF 18102 
0JD48 FffFF 33D4A J8J03 
01049 0B3F2 fFFFF 18104 

18105 
18106 

01D4A E0400 1F535 18106 + 
01D4B CI03~ fffff 18107 
UlD4C Cl030 4f00t 18108 
0I04D Cl023 887Ff 18109 
UID4E C20~4 FFFFF 18110 
UID4f 4014~ fffff 18111 
UlD5U FFFFF 33D4A 18112 

18113 
01051 61120 fffff 18114 
~1D52 &1131 33055 18115 
0JD53 Fffff 33h55 lBll& 

Fri Aug l/ 0/:38:22 199~ 

; DISPLnY 51£------------------------
;UDNBADU: EUU H335A ;LAST U-DHA ADDR. UPPER IF ERROR 
;UDMBADL: £QU Htt35B ;LnST U-DHn RDDR. LOHER IF ERROR 
;URDDMAU: EUU H~35C ;EHVIHG U-Dffn UPPER CREADJ 

; VISPLRY 51f------------------------
; UDMGOUDU: EOU Htt35D ;EXPECTED U-DMR UPPER IF ERROR 
;UDMGOODL: EQU Htt35£ ;EXPECTED U-DHR LOUER IF ERROR 
;URDDMAL: EUU Ha35f ;EHD!HG U-DHA LOUER CREADJ 

; THIS ROUTINE CHECKS TH£ U-SIDE DMA ADDRESS AT THE COMPLETION OF A U-SIDE 
;OPERATION. IF THE ACTUAL AND EXPECTED ADDRESSES AISCUNPARE, THE ADDRESSES 
;WILL BE SAVED IN THE ABOVE DISPLAYS. lN ADDITION, BlT 6 OF SENSE BYTE B, 
;FURnAT 2 YILL BE SET AND A FLAG BIT (Rl4=10UU> UILL BE SET. SETf ING THE FLAG 
;ALLOWS THE CURR£NT OP£RATION TO CONTINUE, BUT AN EQUIPMENT CHECK HlLL BE 
;GENERATED AT THE END. 
; 
CHKUDM: EUU $ 

; 

TSTRBIT Rl5, 2 
CRTS HALUZ 
TSTRBlT ~5,8~0 
Brfl CHKUDr1A l 

RDRAHB R2,URDDMAU 
RDRAMB Rl,URDDHAL 
JtlP CHKUDNA2 

;Truncation? 
;Yes, return 
;Write operation? 
;Yes, jump 

·;GET £XPEC1ED READ DNA UPPER ••• 
;AND LOUER 

CHKUDMAl: RDRAMB R2,UADDRU 
RDRAMB RI,UADDRL 

;GET EXP£CTED WRITE DMA UPP£R ••• 
;AUD Lm4ER 

; 
CHKUDMA2: TSTRBIT R5 13 ;ODD START UR ODD END FLAG? 

;YES, RESET IT; NO, JUHP 
;INCR. EXPECTED DMA ADDR. 
;ISULArE 8 LSB'S 

; 

XOR AO,B,R5,R5 & BOZ CHKUDNA3 
INCRB RI 
AND DB,B,HSKl,Rl & NOP HlfF 
BNZ CHIWDi'IA3 
lNCRB R2 

;IF THEY ARE NOT 0, JUMP 
; INCR. THE nSB' S 

CHKUDMA3: JSR.P CHKBUSY ;CHECK fDR HSSH BUSY 
SETPGE CHKBUSY _SHR_H~B & JSRP CHKBUSY 
RD HSSM,RDUARM,RU ;GET LI-SIDE OMA MSB'S ••. 
RD HSSN,RDUARN,RO & PSHLD I ;IttTU RO AND •.• 
RD HSSM,RDUARL,R3 & CLPCNl EVCNlZ ;THE LSB'S lNTO R3 
RD HSSMA,RDfNTR,R4 
AND AU,fUUTL,R4 1 Z£RO 
BtU CHKUDr1A3 

;CHECK A6AlN FOR BUSY 
; IF YES, UAI f FOR NIJT J31JSY 

XOR AB,fUUTL,R2,R~ ;MSB'S U.K? 
XOR AB,fUU"fL,P-3,~l & BNZ CHKUDf1A5 ;rm, .JIJf1P; I.SB'S IJ.K? 
BNZ CHKUDMA5 ;NU, JUMP 
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Addr 

~1054 FFFFF AF/FF 18118 
18122 

01055 4505E F10~0 18123 
01056 fFFFF A3FFF 18125 
01057 3412F f 0350 18129 
01058 3411F F035E 18130 
01D59 3410f FU35A 18131 
Ul05A 34l3F FU35B 18132 
0JDSB 3705f FU002 18133 
Ul05C 321FF F0020 18134 
01D5D 3535£ f 1U0U 18135 
Ul05E FFFfF AF/ff 18137 

18160 
18161 

Fri Aug 17 07:38:22 1990 

RTS 
; 
CHKUDMA5: TSTRUll Rl4 1 1000 

CRTS NALUZ 
ALDRAH R2,UDN6UUDU 
ALORAH Rl,UOnGOUDL 
ALDRAM RU 1 UDMBADU 
ALDRAH R3 1 UDttBADL 
RDMSKQ 2 
IJUJRAn SENW8 
SETRBIT Rl4 1 1000 
IHS 

Page 250 

;SUther~ise, nornal return 

;IS THIS THE FIRST ERROR? 
;Uf not', return 
;SAVE EXPECTED U-DMA UPPER ••• 
;AND LUHER FUR DISPLAY 
;SAVE BAD U-DMA ADDR. UPPER ••• 
;AND LOWER FUR OlSPLAY 
;MDB U-SIUE DnA CHECK SENSE 
;SET SENSE 81 FORMAT 2 
;SET THE ERROK FLAG 
;$and rP.turn 

18162 THIS ROUTINE SAVES THE EXPECTED LI-DNA ADDRESS ON READS. 
181&3 

01D5f 45155 f4000 18164 
01060 FFFFF 33566 18165 
01061 55355 f4000 18166 
01062 0A0FF FFFFF 18167 
01063 4605f F0~ff 18168 
01064 Fffff 33066 18169 
01065 0B3Fl FffFf 18170 
01066 3491F f035C 18171 
01067 321ff AF35f 18172 

18173 
18174 

; 
NXTUDMA: TSTUIT R5 140U0 

BUZ NXTUDf1Al 
RSTRBlT R5 1 40~~ 
INCRQ 
TSTQBIT Hllff 
BNZ NXTUDiiAl 
INCRB Rl 

NXTUOnAl: ALDRAnU Rl,URDDNAU 
QLORE6 RAME & RTS URDDMAL 

18175 TITLE nURE MISCELLANEOUS ROUTINES 

;ADD ONE BYTE fLA6? 
; ff NUT, Jur1P 
;RESET ADD UNE BYTE fLA6 
;!NCR. EXPECTED DMA LSB'S 
;ISOLAlE 8 LSB'S 
;IF THEY AREN'T U1 JUMP 
;ELSE, INCR. THE MSB'S 
;SAVE EXPECTED U-DMA UPPER ••• 
;AND LOWER; RETURN 
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Addr Line MORE MISCELLANEOUS RUUTlNES 

181J/ 
UIU68 fffff EU2CO 1Bl7B 

1817'3 
18180 
18181 
18ta2 
18183 
18184 
18185 
18186 
\8187 
18188 
18189 
18190 

MULTPLYD: JMP MULTPLY 

; THIS ROUTINE INCLUDES THE LOGICAL DRIVE NUNHER IN THE HEADER THAT IS 
;WRITTEN on EACH RECORD Of A DRIVE. THE 4 LSB'S OF DRIVE NUMBER ARE WRITTEN 
;IN THE 4 MSB'S OF THE UPPER CYLINDER BYTE. THE 2 MSB'S OF DRIVE NUMBER AKE 
;WRITTEN IN THE 3 nSB'S OF THE HEAD BYTE. 
; 
;UPON ENTRY: R3 = LOGICAL CYLINDER 

R'3 = RECORD NO. 
IH2 = HEAD NU. 

; R13 = PHYSICAL DRIVE NO. 
;REGISTERS USED: R0,RI,R3 & Q. 

181'31 ; 
0ID69 433f0 FfFff 18197 DRVHDR: 
01D6A 45050 F0060 18199 
UID6B 60700 ffFff 18200 
OtD6C 303Cl FFFfF 18201 
0ID6D 91Clf 4f004 18202 

18203 
01U6E 01700 8B7fF 18203 + 
UlD6F 37~5f f00ff 18212 
0JD70 31303 fffff 18213 
01D71 40330 FFfff 18214 
GJD72 91A0F 4f0~1 18215 

18216 
~1073 01733 H87ff 18216 + 
01D74 AlB3f fffff 18217 
~JD7S 9ID9f AF7ff 18223 

RESETR RU 
TSTRBIT R0,60 
XOR AU,LSBZ,R0,R0 
UR AO,B,Rl2 1Rl 
WRTL HSSN,LDDRHD,Rl & PSHLU 4 
LSHH2 R0 1R0 
ADD AB,LSBZ,R0,R~ & CLPCNT EVCNTZ 
RDnSKO Hm· 
UR AB,B,R0,R3 
AND AU, B1R'.3, R1i 
WRTL HSSH,LDDRCYL,R0 & PSHLD 1 

LS Hf f 2 R3, R'.3 
ADD AB,LSBZ,R3,R3 & CLPCNT EVCNTZ 
WRTU HSSfl,LDDRCYM,R3 
WRTL HSSM,LDDRREC,R9 & RlS 

;NU DRIVE NU. IN HEADER OPTION 
;ISOLATE THE 2 HSB'S I~ U 
;ISOLATE 4 LSB'S IN R0 
;MERGE nSB'S WITH HEAD NU. 
;LOAD HEAD NU. & DRlVE MSB'S 
;POSITION DRIVE LSB'S AND 

;MER6E DRIVE LSB'S WITH CYL. MSP'S 
;1SULAfE CYL. LSB'S IN R0 ••• 
;LOAD lHEn 
;POSlTIUN DRlVE LSB'S/CYL. ttS»'S .•• 

; AND LOAD JHEf1 
;LOAD lHE KECURD NU. & R~lURN 
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Addr Line MORE MISCELLANEOUS ROUTINES 

18230 
18231 

01D76 E0090 ffffF 18232 
01077 E407E lF58l 18233 
01D78 £407D 1F5Bl 18234 
01079 E407B lf581 18235 
Olh7A E4~77 1F5Bl 18236 
01D7B Fffff 3E57D 18237 
0JD7C 37357 f0007 18238 
UID7D ElO~B FFFFF 18239 
01D7£ £1012 fffFF 18240 
UID7F El013 FFFFf 18241 
01UB0 fFff F £034~ 18242 

18243 
01DB1 £4404 1F584 18244 
01082 E0"9U AF7Ff 18245 

1824b 
01DB3 £4404 FFFFF 18247 
UlD84 E42U8 FFFFF 18248 
01085 £4200 fffff 18249 
01086 E44~8 AF7FF 18250 

UPITGOOD: CTL SttC,UMPRST 

; 

CTL HIU,SPILCBl & JSR CLRIHO 
CTL HlO,SPlLCH2 & JSR CLRHlO 
CTL HIO,SPlLCH3 & JSR CLRHlU 
CTL Hl0,SPILCH4 & JSR CLRHlO 
CJ11P CACHE, H2 
RU~lSKB R7, 7 
CTL HSStt,RSTUSEL 
CTL HSSM,RSTAGI 
CfL HSSM,RSTAG2 
Jtlf' CLRHSStl 

CLRHlO: CTL HIO,HlOTGTS & JSK CLREF+l 
CTL SHC,UHPRST & RTS 

j 

CLREf: CTL HIO,HIOTGTS 
CTL HIO, EFl~EUS 
CTL HIO, EFREQR 
CTL HIO,HIUfGTR & RfS 

Page 252 

;DE-SELECT HAIO 
;SELECT HAI0-1 & CLEAR E.f. 
;SELECT HAI0-2 & CLEAR E.F. 
;SELECT HAIU-3 & CLEAR E.F. 
;SELECT HRl0-4 L CLEAR E.F. 
;if Cache, Toggle is already set 
; S£T l066L.E = 7 
;Clear Unit Select tag 
;Clear drive Tag 1 
;Clear drive Tag 2 
;CLEAR HSSM BUARUS & RETURN 

;THIS ROUTINE UlLL ••• 
;RESET ANY E.F. THAT ••• 
;MAY BE SET lN AN HAIU 

18278 
1827'3 
18280 TITLE Fi'.E:LAT I VE {~DDf~~t~~EiEi CUl\IVf.}i'.S I CJN CHECt=:: 1 NG 

-·-· ···-·-·-··-.. ··--· .. ··--- .. ··------- --·-···-· .................. -- ... ···--·---·---.. ---.. ··-·-··· .. -· .................... -.......... _ ............ __ ... , .. ,_ .. ___ .. _______ ........................................... ______ , ____ ,, ___ , ____ ,, _____ , 
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Addr 

18282 
UJD87 373fl FU~~6 18284 
UlDSB 45051 FU01F 18288 
01089 323f8 fffff 18189 
UlDBA 60711 FFFfF 18290 
01D8B 01711 ffFff 18291 
01D8C 353f l f00U5 18292 

18293 
18295 

OlDBD 373f2 F02D7 18295 t 

01D8E D0Ff2 fffff 18295 + 
01D8f 353F2 F02D8 18295 t 
01090 01722 lf568 18299 
01D9l 323F4 FFfFF 1830U 
01D92 34303 FFfff 18301 

18302 
0JD93 377F2 F02D9 18304 
01094 337f2 FFFFF 18308 
01095 34381 If5A4 18309 

18310 
01096 373F2 f02CD 18311 
01097 273FI F0015 18313 
01098 Fffff lfSA4 18317 

18318 
01D99 01363 fffff 18319 
UlD9A FFfFF 31D9C 18320 
01D9B UB3f4 Fffff 18321 

18322 
0JD9C 3715£ f0288 18323 
01D9D fFFFF lf37C 18324 
UJD9E 6113~ fffff 18325 
UtD9F 60140 33DA1 18326 
01DA0 FfFff A37ff 18327 

18328 

Fri Aug 17 U7:38:22 199U 

ADDRCHK: RDRAMB RI,SEN0& 
fSlRBlf RI,lF 
UTOR RB 
XUR AU,LSBl,RI,Rl 
ADD AB,LSBZ,Rl,Rl 
UR DB,B,RAME,RI & NOP SENU5 

LOWD R2 1CYLDIVAM 
RDRAnB R2,CYLDIVAH 
RDXFR SMC,,R2 
UR DB,B,RAME,R2 & NOP CYLDIVAn+I 
ADD AB,LSBZ,R2,R2 & JSR NULTPLYD$ 
QTOR R4 
RTOR R0,R3 

OR DZ,LSBZ,RAME,R2 L NUP WRDSTRK 
OR ZB,LSBZ,,R2 
RTOR R8,RI & JSR AbDRCHKAS 

RbRAMB R2,RECLNTH 
SAB DZ,B,RAME,Rl & NOP SEN412 
JSR ADDRCHKA$ 

ADD AB,B,R6,R3 
CJr1P W~ARRY, 'H2 
INCRB R4 

MOVE MSK2,1RE6 & NOP EfADDKES 
JSR sr1BRDD$ 
XOR AB,fUUTL,R3,R~ 
XUR AU,FUUTL,R4,ZERU L BNZ St2 
CRTS ALUZ 

;<GET CYLINDER MSB'S & HEAU 
;ISOLATE HEAD NO. lN U AND •.. 
; NUVE IT TU RB 
; I SIJLATE CYl.l NUER r1SB' S AND ... 
;MOVE THEM lNlU POSillUN 
;nERGE NITH THE CYLINDER LSB'S 

;< ~Cylinder divisor 
; GET 12 llSBS 

;PUT IH UPPER RE6151ER 
;OR Ill 12 LSBS 

;COMPUTE WURD RELATIVE CYLINDER 
;nSB' s ro R4 
;LSB'S TO R3 

;< 1/4 WORDS PER TRACK TIMES 2 ••• 
;TIMES 2 AGAIN, TinES •.• 
;HEAD NU.= FILE WORD RELATIVE HEAD 

;RECORD LENGTH TIMES ... 
;<RECORD NUHBER -I 
;COMPUTE flLE WORD RELAllVf RECORD 

; ADD HURD NUtlBrn 
;lF NU CARRY, JUMP 
; HlCR. MSB' S 

;llEr SAVED l<ELArfVE ADJ)Rf.SS 
i LSl:l' S THE SMlE? 
;NU, JUttP; nSB'S THE SAME? 
;YES, RflURN 

18329 {"H)[H;:'.f'.:f3f.:i VI I EiCClMf'f'..)F:'.I::::" POSSIBLE ALU fAlLLIRE OR SNB t-1£f'lURY FAILURE. 
18330 
18331 

01DAI 37350 F00B0 18331 + 
0IOA2 34J0F f0021 18331 + 
01DA3 fFFFf E04AD 18332 

SETMBIT 80 1SEN209 
RDr1SKB RU,80 
ALDRAM R0,SEN209 
Jr1P READ62 

;Set Sense = ALU failure 

;SEND EQUIP. CHECK 
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Addr 

18333 i 
01DA4 fffff Jf56B 18334 ADDRCHKA: JSR MULTPLYD$ 
0lDA5 01303 fffff t8335 
01DA6 fffff Alfff J8336 
UlDA7 083f 4 Af7ff 18337 

18338 
1833'3 

AUD AB,B,R0,R3 
CRTS NCARRY 
INCRB R4 ~ RTS 

Page 254 

;AUD THE LSB 1S 
;If NU CARRY, RETURN 
;!NCR. nSB'S AND RETURN 

18340 TJTLE HSSf''I D?-Yf {~ P(-YfH CCll\ff:· J Dt'.::l\ICt~ TE~rr 



HALE Listing: C:56ccl.src 

Aadr 

18342 
1B:H3 
18344 
18345 
18346 
18347 
18348 
18349 
18350 
18351 
18352 
18353 
18354 
18355 
18350 
18357 
18358 
l.8359 
18360 
18361 
18362 
18363 
18364 

0JDAB 3710F F0018 IB3BU 
18'.381 

OlDAY 37350 F004U 18381 + 
OIDAA 3410F f~009 18381 + 
0JDAB 341UF F0021 18382 

18383 
01UAC 37350 flDUB 18384 

18385 
0IDAD EU4a0 lf4C6 1B3B5 + 
OlDAE 37352 FlDBl 18386 

18387 
UlDAf £0402 lf2F9 18387 + 
01DB0 £46f0 £1DU8 18388 

1838'3 
01DB1 373f2 f0018 18390 
01DB2 611Cl fFFFF 18391 

18392 
01DB3 E040U 13EIB 18392 t 

01DB4 343B4 FFFfF 18400 
OIDB5 61110 ffFFF 18402 

18403 
01DB6 E0400 l3E27 18403 + 

fri Aug 17 07:38:22 t99Y Page 255 

; nus RUUTUIE (S HlE HSSr1 DATA PAHi CONflDf.NCE rEsr. (f tmRKS [N 

;CONJUNCTION WITH lHE nPC TO: 
1. DOUBLE CHECK THE DRIVE POStrIIJfl. 1. £., CORRECT CYLINDER ~ HEAi) 
2. CHECK THE XnCl BYTE-TO-WURD CONVERSION. 
3. CHECK THE XHCI UURD-TO-BYTE CUNVERSlUN. 
4. CHECK DATA THRU lHE MDB. 
5. CHECK r1DB SEUUENCER OPERAf lON <READ & WRlTE UATA>. 
b. CHECK PRUPER DMA UPERAllUN CSM & LI-SIDE) 
7. CHECK Dlf FIFO <READ HEADERS>. 

; lHIS CONFIDENCE TEST WlLL BE EXECUTED PRIOR lU THE READ UR WMllE Of THE 
;FIRST RECORD OF A DATA TRANSfER. NORttAL ERROR RECOVERY PROCEDURES U!LL BE 
;ATTEMPTED WHEN READING HEADERS. HOWEVER, NU ERROR RECOVERY WlLL BE ATTEMPTED 
;!F ANY ERROR IS ENCOUNfERED UHllE EXECUTING THE CONFIDENCE TEST. 
; 
;UPON ENTRY: Rll = CURRENT CYLINDER (LOGICAL) 
; Rl2 = CURRENT HEAD 
;Registers used: R0,RI,R3-R5,R8,Q & IREG. 
; 
BYTE2WD: EQU Htt2C 
WD2BYTE: EQU H~2D 

;MPC BYTE-TO-WORD RUUTlNE 
;MPC WORD-rO-BYfE ROUTlNE 

; 
PATHCHK: EQU $ 

RESETRMl SEN415 
SETABIT 40 1 SEN1~9 
RUNSKB RU,4l1 
ALDRAA R0,SEN1~9 

ALDRAn RU,SEN2~9 

;RESET SM-RETRY COUNT 
;llSS11 rest f a1lure Sense 

;To Sense 9, Format 2 also 

RDnSKB R0,HDREAD1 ;KEAD HEADER RETRY ON ••• 
JSR.P SAVSMRTN ;ERRUR RETURN LOC. 
S£TPGE SAVSNRlN_SHRJlttB & JSl<F' SAVSMRTN 
RDASKB R2,StD»3 ;NORMAL RETURN LOC. 
JSR.P SAVRET5 ;SAVE IT AND ••• 
SETPIJE SAVRET5_SHR_HIB & JSRP SAVRETS 
CTL HIU,DENCHT & JMP HUREADl ;READ A HEADER; DISABLE HAIU TASS 

RDRAMB R2,SEN415 ;GET THE RETRY COUNT 
XOR AB 1fOUTL,Rl2 1Rl ;ACTUAL HEAD = EXPECTED HEAD? 
CJSR.P NALUZ,SHERRI0 ;NO, ATTEMPT ERROR RECOVERY 
SETPl.iE Sf1ERR10_5l!R_H~B & CJSRP NALUZ,Sr1ERR10 
RTOR R 11, R4 ; txPECTED CYL. 10 R4 
XOR AB,FOUTL,R4,R0 ;ACTUAL CYL.= EXPECTED CYL? 
CJSR.P NALUZ,SMERRll ;NO, ATTEMPT ERROR RECOVERY 
SETPl.lE Sf1ERRll_SHR_HttB & CJSRP NALUZ,Sf1ERRll 
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Addr Line HSSr·1 [){~·r ?~ P{~TH CUl\lf" I DEl\ICf~: "!" E'..~~;T 

OlDB/ 433FA FfFFF 18404 
01DBB 3710f f00J8 18405 

18406 
0JDB9 £0402 lflBB 18406 + 
OlDBA 333FA FFFFF 18417 

18418 
01DBB fffff 33DBf 18419 
OlDBC 45058 F00FF 18420 
01DBD 60130 fffff J8421 
OlDBE E45Ff 33E21 18422 

18423 
18424 
18425 
J8426 
18427 

UIDBF Blf 00 f0~2C 1H428 
UlDCO El00D Fffff 18429 
01uc1 37350 r0003 18430 

18431 
0JUC2 £0400 lf4C4 18431 + 
UtDC3 37350 f 1E27 18432 

18433 
UlDC4 E0400 lF4C6 18433 t 

01DC5 37350 F1El2 18434 
18435 

0JDC6 £0400 Jf4CU 18435 + 
OlDC/ 37160 Fffff 18436 
0JUCB fffff lf630 18437 

18438 
18439 
18440 
18441 

01DC9 433F8 FFFFF 18442 
OIDCA 3715E F03Ef 18443 
0IDCB 37352 f0004 18444 

18445 
01DCC 37354 f0004 18446 
HlDCD E4410 1F607 18447 

18448 
01DC£ 373D3 fFfff 18449 
UlDCf 373A4 FFFFF 18450 
OJDD0 E457f fffFF 18451 
OlDUI 133f2 FFFFF 18452 
01UD2 f.45ff lf611 18453 
UlDD3 6114~ ffFFF 18454 
01UD4 60130 33DD6 18455 
01DD5 333f2 33508 18456 
0JDD6 OB3f8 FFFff 18457 

RESETR RlU ;CLEAR SECOND TEST FLAG 
RESETRAM SEN415 ;RESET SM-RETRY COUNT 

PATHCHKU: JSR.P GETFLAG ;GET EXPECTED HEADER FLAG 1Nf0 RB 
S£TPG£ Gm LAG_SHR_trnB & JSRP GETfLAG 
UR ZB, B,, RIO 

; 
PATHCHKJ: BNZ PATHCKlAS 

rsrnB n Ra, 1rnrr 
;IF SECOND T£ST fLA6, JUMP 
;ISOLATE SIGNlFICANT BlTS IN U 
;ACTUAL FLAGS = EXPECTED FLAGS? 
;rm, ERROR EXlr 

XOR AQ,fUUTL,R3 1 ZERO 
CTL HIO,CLRHSIA ~ BNZ PATHERR2S 

; THE DRIVE IS POSITIONED PROPERLY. lHlS CODE WILL VERIFY THE PASSING Of 
;DATA FROM THE Dlf & MPG THROUGH THE NUB & PROPER ASSEMBLY Of THE DATA 
;<BYTES) INTO WORDS ON THE XMCI. 
; 
PATHCKlA: WRlE HSSM 1LDXMCJ & NOP BY1E2WD 

GIL HSSM,XNCJCMD ;INff(AJE BYJE-TU-WURU CHECK 
RDMSKB R0 1 HttD~3 ;10-MS. TlMER 
JSR.P SAVUT!tt ;SAVE IT IN CASE OF flME-OUf 
SETPGE SAVUTIM_SHR_HttB & JSRP SAVlll lrl 
RDttSKB R0 1PATHERR5 ;ERROR RETURN 
JSR.P SAVSMRTN ;SAVE IT JUST IN CASE 
SHP!JE SAVSnlHN_SHR_H~B & JSRP SAVSMRrN 
RDMSKB RU,PATHERR~ ;SM-DUNE (ERROR) RETUKN 
JSR.P SAVIRPT ;SAVE IT (N CASE OF ERROR 
SETP6£ SAVIRPT_SHR_HttB & JSRP SAVIRPT 
11ovE sr1csr, zrnu 
JSR AStll,IRDS ;ASSEMBLE REFERENCE WORDS 

; THJS CUDE WILL READ 4 WORDS fROM THE XMCI VIA THE U-BUS AND COMPARE THEM 
;UlTH THE EXPECTED VALUES THAT HERE PREVIOUSLY STORED. 

; 

RES£TR RB 
HOVE ASK2,IREG & NOP HORD0-1 
RDMSKB R2 14 

PATHCHK2: RDMSKB R4 14 
CTL IHO,HSir1GfS ti JSR CBKTAli$ 

RDR£GB UBR2,R3 
RDREIJB UBR1 1R4 
CTL HIU,SlDACK 
DECRB R2 
CTL Hl01 CLRHSIM & JSR RDNEXTS 
XOR AB,FUUTL 1R4 1 RU 
XOR AU,fUUTL,R3,Zf.RO & BNZ $+2 
UR ZB,B,,R2 & BUZ S+3 
lNCRB RB 

;Reset data error count 
;LUC. or REFERENCE DATA 
;No. of words to check 

;SET IDR t!ASK 
;CHECK fUR AN IDR 

;READ DATA 12 MSB'S AND ••• 
;24 LSB'S 
;ACKNOWLEDGE lHlS HURD AND ••• 
;Uecr. word count 
;GET THE REFERENCE DATA 
;DATA 24 LSB'S U.K? 
;NU, JUMP; 12 MSB'S U.K? 
;Yes, jump; Check word count 
;lncr. data erior count 
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Addr 

UlDD7 333F2 FFFFF 18458 
OlDDB 3494~ 33DCC 18459 

18460 
01UU9 E4420 fFFFF 18461 
UlDDA 3705F F00UF 18462 
UlDDB 46363 fFFfF 18463 

18464 
OJDUC E04UU 33BBA 18464 + 

18465 
OlDDD 37352 FlDUf 18466 

18467 
01DDE E0400 1F372 18467 + 

18468 
OlDDf £0400 1F4E6 18468 + 
01DE0 FfffF ElDDD 18469 

18470 
OIDEl 333f8 Fffff 18471 
01DE2 ClUCO 33E25 184/2 
01DE3 Cl0G0 FfffF 18473 
01DE4 FFFFF 33El4 18474 

18475 
01DE5 E0400 1F342 18475 t 

; 

fri Aug 17 0/:38:22 1990 

UR ZB,B,,R2 
ALDREGU R4,ZERO & BNZ PATHCHK2$ 

CTL !llU, HSHl6TR 
RDnSKQ HttF 

Page 25/ 

;Check ~ord count 
;If NUN-ZERO, READ NEXT WURD 

;CLEAR HAIU SlHULATE TAGS 

AND DU,B,SMCST 1R3 ;ANY PARITY ERROR? 
BrlZ.P IR?fl2tl ;YES, PROCESS Ir 
Sfl f'GE I Kr'l l L+l _5HR _ Htt B & Brm lRPll 2+ l 

PATHCHK3: RUMSKB R2 1$+D#2 
JSR.? UlRPT ;CHECK FUR U-CUMPlETE 
SETPGE UlRf'T _SHRjfitB & JS!\P UIRPl 
JSR.P Uflr1£R ; Ir'S NIH, UECR. flr1£R ... 
SETPGE UTIMER_SHR_HttB & JS!t'.P UWlER 
JNP PATHCHK3 ;AND CHECK AGAlN 

OR ZB,B,,RB ;Any data errors? 
RD HSSM,RDDREC,R0 & BNZ PATHERR4 ;Yes, error out 
RD HSSM,RDDREC,R0 ;Read the test status 
BNZ PATHERRlS ;IF NUN-ZERO, PROCESS ERROR 
JSR.P CLRHSSMA ;CLEAR THE HSSn BOARDS 
SETPGE CLRHSSr1A_sHR_H~B & JSRP CLRHSSnA 
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Addr 

18477 
18478 
18479 
18480 

01DE6 Btf00 f002D 18481 
01DE7 £1000 fffFF 18482 
01DE8 3715E f03Ef 18483 
01DE9 37358 F0004 J8484 
01DEA 37350 f lDfC 18485 

18486 
OlDEB £0400 lf 4C0 18486 + 
0JDEC 37350 f2B5E 18487 

18488 
0JDED £0400 Jf4C2 18488 t 

0IDEE E4410 ffFff 18489 
0IDEf 37354 f0002 18490 

184'31 
0IDF0 £4402 1F611 18492 
OlDf l 721FC FFFFF 18493 
0JDf2 749UB FffFF 18494 
01Df3 741UA lf6U7 18495 

184% 
0lDF4 £4401 ffFFF 18497 
01Df5 E45Bf fffff 18498 
0IDF6 133f8 Fffff 18499 
01DF7 E45FF 33Df~ 18500 

18501 
01DfB £4402 fffff 18502 

18503 
01DF9 £0400 lf37C 18503 t 

18504 
~lDfA £0400 Jf4DB 18504 t 

01DfB fffff E1Df9 18505 
18506 

01DfC £4420 4f001 18507 
01DFD Cl0C0 887ff 18508 
01DfE 333fA 33£14 18509 
UlDff ~F30A 33E0l 18510 
01£00 343B4 ElDB9 18518 

18520 
18521 
18522 
18523 

01£01 Blf00 f0002 18524 
U1E02 EIOUD fffff 18525 
01E03 E46f l fffff 1B52b 
UlEU4 3710F f0009 18527 

Fri Aug 1/ U/:38:22 199U Page 2!58 

; THE DRIVE POSITIUtl HAS BEEN VERIFIEU. YHE DArA PAlH FRfln rHE Dlf, "flflW 
;THE MDD AND THE XMCl BVTE-TU-WURU CONVERTER HAS BEEN VERlflEb. NUU THE DATA 
; PA rn 1 N THE OPPos ITE u IREC r rnu tHLL BE CHECKED. 

WRYE HSSn,LDXMCJ & NOP WD2BYTE 
CTL HSSH,XMCJCMD ;INITIATE WORD-TU-BYTE TEST 
MOVE nSK2,IREG & NOP WORD0-1 ;LUC. Of REFERENCE WORD U 
RDtlSKB RB, 4 i rm. Of UURDS TU URITE 
RDNSKB R~,PATHCHK6 ;SH-DONE NORMAL RETURN 
JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHRjfttB & JSRP SAVIRPT 
RDMSKB R0,2B5E ;20-NS. SM-IRPT. TIMER 
JSR.P SAVSnTIM ;SAVE IT 
S£TPGE SAVSNlltl_SHR_H!tB t"( JSRP SAVStlTHl 
CTL HIO,HSIMGTS ;ENABLE HAIG SIMULATE TAGS 
RDNSKB R4 t 2 ; Sfl THE ODRH! nASK B n 

i 
PATHCHK5: CTL HlO,HDRVGTR & JSR RDNEXTS ;GET THE NEXT DATA WORD 

;LOAD U-BUS DATA BITS 35-24 
;LOAD LI-BUS DATA BITS 23-12 

; 

NQLUREG UBR3 
NALDREGU R~,UBR2 
NALUREIJ lW, UBRl & JSR CIKfAli$ 

CTL HlO,HDRVG"fS 
CTL H IO, SUUACK 
DECF:B RB 
CTL HIU,CLRHSIM & BNZ PATHCHK~S 

jLUAD B!fS 11-0 & CHECK FUR UDREQ 

;ENABLE DATA TU THE U-BUS 
;ACKNUHLEDGE THE UURD 
;DECR. WORD CUUNT 
;lf NOT U, LOAD NEXT WORD 

CTL HlO,HDRVGTR ;DISABLE DATA FRUH LI-BUS 
JSR.P SNIRPT ;CHECK FUR SH-DUNE 
SETPGE SNIRf'T_SHRJH!B & JSRP StllRPT 
JSR.P SMT!MER ;IT'S NUT, DECR. TIMER ••• 
SETPGE SnTH1£R_SHR_HttB & JSRP s~n HIER 
JMP S-2 ;AND CHECK AGAIN 

PATHCHK6: CTL HIO,HSIHGTR & PSHLD 1 ;DISABLE HAlO SlHULATE TAGS 
;SH-DONE; READ THE TEST STATUS 
;If NON-ZERO, PROCESS THE ERROR 

RD HSSM,RDDREC,RO & CLPCNT EVCNTl 
OR ZB,B,,Rl0 & BNZ PATHERRlS 
ADD DlC 1B1 ZERO,Rl0 & BNZ PATHCKGA 
RTUR Rll,R4 & JMP PATHCHK0 

;IF SECOND TEST, DUNE; SET 2ND TEST 
;DU THE SECOND TEST 

;TME HSSfrl DATA COMf lDEMCE Dl{lGMCJSTJC HAS cor·1PLt:TEl.1 SUCC:t.SSf"ULL.Vn 

i 
PATHCK6A: WRTE HSSN,LDXMCJ & NUf' HSWAIT 

CTL HSSH,XMCJCMD 
PATHCHK7: CTL HIO,ENCHT 

RESETRAH SEN1U'1 

jHSSM WAIT LOOP 
;DO rf 
;ENABLE CHANNEL TAGS 
;RESET SENSE 9, FORMAT 1 AND •.• 
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Addr 

OlE05 37l0F F0021 18528 
0JE06 3437A Af7ff 18530 

lS5·iU 
0IEU7 3705f f0130 18541 
01E08 4611U C0064 18542 
01E09 ffff f 33EUD 18543 
01E0A 15lC4 B8623 18544 
OJEOB 46110 93E09 18545 
UlEUC ffFff AF7FF 18546 

1854"/ 
0IE0D E4402 Fffff 18548 

18511'3 
0JE0E £0400 lf37D 18549 + 
UlEUF 37U5f FU130 1855U 
0IE1U fffff ElEtlA 18551 

18552 
0IE11 0flEE E003B 18553 

fr1 Aug 17 07:38:22 199U 

RESETRAl1 SEU209 
RTUR R7,Rl0 & RTS 

Page 259 

;SENSE ~, FORMAT 2 
; $Return 

CHKTAG: RUnSKU 13U ;STANDARD SM-SIDE MASK 
AND DU,FUUTL,INTRl,ZERO & LDCT l~U ;ANY ALLOWED INTERRUPT? 
BNZ CHKTAG2$ ;YES, PROCESS IT 

CHKTAGl: AND DB,fUUTL 1HSlnST,R4 ~ CJPUP EVCNTZ,PATHERR3S ;EXPECJED TAG? 
AND DU 1FUUTL,INTR1 1 ZERU & CJPCNT NALUl,S-2 ;NU, CHECK ASAlN 
RTS ;EXPECTED TAG RECEIVED, RETURN 

; 
CHKTAS2: CTL HlO,HUMVGTR ;DISABLE DATA fRUM LI-BUS 

JSR.P SMIRPT•l ;PRUCESS AN ERROR 
SE"fPSE SMl!Wf+l_SHR_HttB & JSRP SMlRPl+J 
RDMSKU 13U ;ERRUR COULD WJT BE PRUCESSEU, 
JrlP CHKTAf:il ; CWH1NU£ tH£CK1Nli 

; 
RDN£XT: INCRD IREG,IREG & JNP SNBRD 

"' '"" '" ......... _ .. ,,,._,,_,,_ .. ,, ____ .......... _ .. ____ , . .,, ......... ____ ,_, __ ,,, ___ . _____ ,, ____ ,, __ -----
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Addr 

18555 
18556 -··----- CUNf:· 1 m~:l\ICt:: 'fEffT LF:'.F:'.Uf·:: 1·:··r;:'.CH::.:1·'.:"£:)H l Nb --·-----
18557 
18558 ; THlS CUDE SETS UP THE 3 LSB'S Uf SENSE BYTE 9, FORMAT 2 TU DEflNE THE 
18559 ;FAILURE. THE FAILURE COUE VALUE OF THESE a1rs MEANS: 

18568 
01£12 C10C0 ffFff 18569 
01El3 c1ec0 8F7Ff 18570 

18571 
01El4 FfFFF 5F629 18572 
01E1s 45e50 r0020 18573 
01El6 FFFFF 33618 18574 
0IEI7 37341 5f803 18575 
01£18 45050 F0040 18576 
U1El9 fFFFF 336IB 18577 
UlElA 37341 5F804 18578 
01E1B 45050 f0000 18579 
01ElC FfFFf 3361E 1858~ 

0IflD 37341 5f800 18581 
01ElE 45050 FUOUl 18582 
0IEIF fffff 33627 18583 
01E20 37341 5F801 18584 

18585 
0JE21 37351 f~005 18586 
0lE22 FFFFF ElE29 18587 

18588 
01E23 37351 F0006 18589 
0lE24 E4402 ElE29 18590 

18591 
01£25 37351 f0002 18592 
01E26 FFFFF ElE29 18593 

1859il 
0IE27 37351 f0007 18595 
01E28 Fffff ElE2A 18596 

18597 
01E29 3710f fU01B 18598 
01E2A 370FF FU~21 18599 
0JE2B 30Jlf F0021 18600 

186\ll 
01£2C £0400 If34U 18601 + 
UlE2U E4420 Fffff 18602 
0IE2E E46f l E04AD 18603 

ll3604 

lB~:iEifJ RI -- Sf.t: UTHt.f~ BV"I 1::~i 
18561 1 - WORD-fO-BYfE MCSCOMPARE 
J85G2 2 - BYlE-10-WORD MISCOMPARE 
U3~63 

lB~5G4 

1B%~ 

18~i66 

U3!56l 

3 - DMA fAILURE CEARLY COMPLEfE) 
4 -~ U-SIDI::. DMA FAlU.ffU:. (NCI CCIMF'LETU 
5 - HEADER FLAG MCSCUMPARE 
6 - UDR OR IDR TAG MISSING 
7 - UNDEFINED ERROR 

PATHERR0: RD HSSM,RDDREC,R0 
RD HSSM,RDDREC,RO & POP 

; 
PATHERRI: LDAR PATHERR7S 

TSTRBlT RU, W 
BIJZ $t2 

; 

RURESB MSKl,Rl & JAR Htt3 
fSTRBIT RU, 4U 
BOZ $+2 
RDREGB NSKl,Rl & JAR H~4 
lSTRBll IW, 00 
BOZ $fl 
RDRE6B MSKl,Rl & JAR HUU 
TSTRBtr RU, I 
BUZ f'ATHERR5$ 
RDREGB HSKl,Rl & JAR 1 

PATHERR2: RDMSKB RI,5 
Jf1P PATHERR7 

j 

PATHERR3: RDMSKB Rl,6 
CTL HIO,HDRVGTR & JMP PATHERR7 

; 
PATHERR4: RDMSKB Rl,2 

Jf1P PA TUERR7 
j 

PATHERRS: RDMSKB Rl,7 
Jr1P PA THERR7+1 

j 

;SM-DON£ CfRRUR) IRPT. 
;READ ERROR STATUS 

;EARLY COHPLfTE? 
;rm, JUnP 
;fAILURf CODE=3 
; NIJ conru: r l urn 
i NU, JUMP 
; FA l LIJRF. CIJUE =4 
;Cspare) 
;NU, JUMP 
;fAILURE C:ODf= 
;DATA MISCUf1PARE? 
; If NUT, THIS 15 HlPUSSIBt.£ 
;FAILURE CIJDE=l 

;HEADER FLAG MlSCUMPARE 

;UDR OR JDR TAG MISSING 

;BYTE-TO-WORD MISCOMPARE 

;UNDEf lNED ERROR 

PATHERR7: RESETRAn SEN415 ;RESET SN-RETRY COUNT 
RDRAHU SEN2U9 ;GET SENSE 91 FURHAf 2 ANU .•• 
OR AU,FOUTL,Rl,RAHE & NOP SEN209 ;INCLUDE THE FAILURE CUDE 

PA rHtRR8: JSR Ip CLRHSSf-1 ; CLEAR HSSf1 BOARDS 
SETPGE CLRHSSN_SBR_HtiB & JSRP CLRHSSfl 
CTL lHU,HSinGTR ;OISA31.E HAIO SH1Ul.ATE rAl]S 
CTL HIU,ENCHT & JMP READ62 ;ENABLE CHANNEL TAGS AND ••• 

SF.ND PERMANENT EQUIP. CHECK 
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Addr 

1U6U6 
I86U7 ; THIS ROUTINE ASSEMBLES 4 REFERENCE WORDS ANO STORES THEM lN sno MEnURY 
18608 ;<DISPLAYS 55U-553) FUR USE LATER. 
18609 ; 
18610 ;UPON EHTRY: RB = HEADER FLASS 
18611 R4 = CYLINDER 
18612 Rl2 = HEAD 
1B613 
18614 

01£2f mFlEE EOU44 1Bb15 
18616 

01£30 433f0 fffff 18627 
UlE3l 45050 f0U60 18629 
OJE32 303Cl FFfFf 18630 
UlE33 60700 4f0U4 18631 

18632 
\HE34 01700 8ff/FF 18&:32 + 
01£35 31040 FFFff 18633 
01E36 4614E FU0ff 18634 
01£37 660Ef Fffff 18635 
0lE38 DOFFD 4F00l 18636 

18637 
01E39 01700 887Ff 18637 + 
0I£3A 30300 C0003 18638 
UlE3B 45058 F0Uff 18639 
01E3C 336f0 9863C 18640 

18641 
01E3D 01711 fffff 18642 
01E3E 01711 FFfff 18643 
0J£3f 31310 fffff 18644 
01E40 3715E F03f0 18645 
0JE41 45150 FU010 18646 
01E42 FFfff 33£51 18647 

18648 
OIE43 35350 F0005 18649 
UIE44 Fffff lf37D 18650 

18651 
UlE45 370Sf f0555 18652 
UlE46 DUFfU FfffF 18653 
01£47 35350 fUS55 18654 
01E48 ffffF lf62F 18655 

18656 
01E49 3705f FU222 18657 
0IE4A DUffU Fffff 18658 
01£4B 3535~ F022A 18659 
01E4C Fffff lF62f 186&0 

18661 
01£4D 3705F f0AAA 18662 
UlE4E D0ff0 Fffff 18663 

WRTNEXT: lNCRD IREG,lREG & JnP SMBWRT 
; 
ASMWRDS: RESETR RU 

rsrnB IT RO, 60 
OR AU,B,RI2 1Rl 
XOR A0 1LSBZ,R0,RO & PSHLU 4 
LSHFT2 R0,R0 
AUD AB,LSBZ,R0,RU & CLPCNT EVCNTZ 
UR AB,O,R4,RU 
AND UU,FOUTL,MSKl,IREG & NOP HnFF 
XOR DU, Q, IREG 
RDXFR SHC,,R0 & PSHLU l 
LSHf'T2 RO,R0 
ADU AB,LSBZ,RO,RU & CLPCNT EVCNTZ 
UR AQ 1B,R0,R0 & LDCT 3 
TSTRBIT RS, UBFF 
OR ZB,LSBQZ,,RU & CJPCNT EVCNTZ,S 

ADD AB,LSBZ,Rl,RJ 
ADD AB,LSBZ,Rl,Rl 
OR AB,B,RI,RU 
NOYE NSK2,IREG & NOP WORU~ 
TSTBIT R0 110 
Bra ASf10UD$ 

SET RB IT RU, 5 
JSR srrnimrn 

RDMSKQ 555 
RDXFR snc,, RU 
SfrRBIT R0 1555 
JSR URTNEH$ 

RDNSKQ 222 
RUXfR sm:,, RU 
SETRBIT RU, 22A 
JSR URHlfff$ 

RUMSKQ HttAAA 
RDXFR Sr1C,,RU 

;NU DKlVE NO. IN HEAD~R OPTION 
;ISOLATE THE MSB'S [NU 
;MERGE WlTH HEAD INTO RI 
;URIVE LSB'S ru RU AND ... 
;nUVE THEM INTO POSlTION 

;nERGE WlTH CYLINDER lNTO Q 
;CYL. B LSB'S ro IRES AND ••. 
;8 MSB'S TU Q; STRUBE XfER. REG. 
;8 LSB'S TO RU-UPPER AND .•• 
;MOVE THEO INTO POSITION 

; r·JERGE THE tlSB' S 
;ISOLATE DRIVE FLAGS [NU 
;POSITION fLAGS & CYLINDER 

;MOVE THE HEAD ••• 
;NUMBER INTO POSITION 
;MERGE WITH CYLINDER 
;LOC. Uf FIRST HURD 
;UDD HEAD NUNBER? 
; YES, JUiiP 

;INCLUDE EVEN LSH'S (NIBBLE) 
;SAVE HURD 0 

;WORD 1 MSB'S = 555 
;n!DDLE BITS = 5j5 
;LOWER BllS = 555 
; SAVE WJRD 1 

;WUKD 2 nSB'S = 222 
;MIDDLE BITS = 222 
;LOWER BITS = 22A 
;SAVE IWRD 2 

;WURD 3 MSB'S = AAA 
;MIDDLE BITS = AAA 
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Ad or 

UlE4F 35350 fUAAA 18664 
01£5~ Ffff f ElE2f 18665 

18666 
01£51 3535~ f U~02 18667 
UlE52 FFFFF 1F37D 13668 

18669 
Ul£53 3705F fU222 18670 
UlE54 D~FF0 FFFFF 186/l 
0JE55 35350 FU2AA J8672 
01E56 FFFFF lf62f 18673 

18674 
UJE57 3705f fUAAA 18675 
91E58 D0Ff0 FFFFF 18676 
01E59 35350 f0AA5 18677 
01E5A FFFFF tF62F 18678 

18679 
OJE5B 3705f f0555 18680 
01E5C D0FF0 FFFFF 18681 
01E5D 35350 f0555 JB682 
9lE5E fFFFf ElE2f 18683 

18688 
1868'3 

; 

fr1 Aug 17 07:38:22 199U 

SETRBlT RU,HBAAA 
JrlP HRTNEXT 

AS!!UUD: !:iElRBlT RH, 2 
JSR SnBURTU 

RDXFR SMC, 1R0 
SffRBIT R~1, 2AA 
JSR URTNfff $ 

IWMSKQ HIAAA 
RDXfR Sf1C11 !<U 
SETRBIT RU,HttAA5 
JSR URTNEXH 

RDMSKQ 555 
RDXFR SnC,,R0 
SETRBIT RU,555 
JflP HRTNEXT 

18690 TITLE NORE MISCELLANEOUS ROUTINES 

Page 262 

;LOUER errs = AAA 
;SAVE WDRU 3 & RETUKN 

i INCLUDE UIIII LSB' S <NlBBLE) 
;SAVE HORD U 

;WURD 1 MSB'S = 222 
;nlDDLE BITS = 222 
;LOWER BITS = 2AA 
;SAVE IWRD l 

;WURD 2 NSB'S =AAA 
;MIDDLE BITS = AAA 
;LOWER BITS = AA5 
;SAVE UORD 2 

;WORD 3 nSB'S = 555 
;HlDDLE BlfS = 555 
;LOWER BITS = 555 
;SAVE HURD 3 & RETURN 
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Addr Line nORE MISCELLANEOUS ROUTINES 

U3710 
18711 
18712 
18713 
18714 
18715 
18716 
18717 
18718 

01E5f 37160 IF664 18719 
UlE60 323Fl Ff FFF 18720 
01£61 935lf FfffF 18721 
01£62 A36UF FFFFF 18722 
UlE63 9370f 5Ffff 18723 

18724 
18725 

;---~~~~~~~~~~~~~~~~~~-

;' Display one word of MOB data on the diagnostic display panel 

i/ 
iJ INPUT PARAMETERS: 
• J RO: Contains the address of the location to be displayed. 
; I {NOTE: addresses 0~0 to 3FF are valid) 

;1 REGISTERS USED: R0 1Rl 1R2 & U. 
,.__~~~~~~~~~~~~~~~~~~-

SnDISPA: nOVE SHCSf,ZERO & JSR nDBRD 
UTUR Rl 
URTL SCP,LDDlSP1 1Rl 
WRTU SCP 1LUDISP2,RU 
URTL SCP1LDDISP3 1R0 ~ JAR 

;READ ONE HURD FRUM MDB 
;MOVE 12 MSB'S 10 Rl 
;DlSPLAY BITS 24-35 
;UISPLAY BITS 12-23 
;DISPLAY BITS 0-11 & RETURN 
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Addr 

18727 
18728 
18129 
18730 
18731 
18732 
18733 
18734 

01£64 4505~ F00~1 18735 
01£65 323f2 ffff f 18736 

18737 
01£66 £0400 lf368 18737 + 
01E67 A2llf FFFFF 18738 
OJE68 45340 FOOFF 18739 
91E69 9200f 4f001 18710 

18741 
01E6A ClODO 887Ff 18742 
01E6B Dl0DO FfffF 18743 
01E6C Cl0Dl 4f001 18744 

18745 
01£60 01711 887Ff 18745 + 
UlE6E 55350 FU0Ff 18746 
01E6F 31310 4f001 18747 

l8748 
01£70 01700 887ff 18748 + 
01E71 c10u1 ffFFF 18749 
01E72 CIODl fffff 18750 
01E73 31310 4FC~7 18751 
01E74 336f0 887ff 18752 

18/53 
01E7S ClUDl FFFFF 18754 
UlE76 ClYDl FFFFF 18/55 
01£77 31310 4FOU3 18756 
01£78 336F0 887ff 18757 

18758 
UlE79 Cl0DI fFFfF 18759 
0JE7A ClODl fffff 18760 
01E7B 333F2 C0003 18761 
01£7C 37160 33£7f 18762 
UlE7D 335Fl 98610 t8763 
01E7E 31310 Af7f F 18764 

18765 
01£7f 336f0 9867F 18766 
01E80 31310 AF7Ff 18767 

18768 
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;.--~~~~~~~~~~~~~~~~~~ 

; I f;:: t::r-rn 01\1 E l.J ca;:: D 1·:. F:: u 1v1 l"'ID B l""ff~ l"I u F::V .. 

ii 
;jUPUN ENTRY: RO= HURD NU. TO BE READ 
;jUPUN EXlT: Q = bATA BITS 35-24 
ij RU= UATA BllS 23- U 
!!REGISTERS USEU: RU,Rl,R2 & Q, 
,..__~~~~~~~~~~~~~~~~~~ 

MDBRD: TSTRBIT RU, 1 ;ODD uu1m NOUNBrn? 
QTOR R2 ;SAVE OUb WURD STATUS IN R2 
JSR.P FOUR5DN iCO"PUTE BYTE ADDRESS 
SETPGE fOUR5DN_SHR_H#B & JSRP fUUR5DN 
WRTU HSSMA,LDHDARn,Rl ;LOAD THE MSB'S 
AND DB,B,MSK1,R0 & NOP Httff ;lSULAlE THE LSB'S ••• 
URTL HSSHA,LDHDARL,R0 & PSHLD 1 ;AND LOAD THEn 

RD HSSM,RDMDBDA,R0 & CLPCNT EVCNTZ ;READ THE B MSB'S AND ••• 
RDXFR HSSN,RDHDBDA,RO ;nUVE THEn TO R0-UPPER 
RD HSSM,RDMDBDA,RJ & PSHLD I ;READ THE 2ND B BITS AND ••• 
LSHFf2 lH,Rl ;LffT SHIH fHEn 4 PLACES 
ADD AB,LSBZ,Rl,Rl & CLPCNT EVCNTZ 
RSTRB IT RO, H #ff 
OR AB,B,Rl,R0 & PSHLD 1 
LSHFT2 R0,R0 
ADD AB,LSBZ,R0,R~ & CLPCNl EVCNlZ 
RD HSSH,RDMDBDA,Rl 
RD HSSM,RDNDBDA,Rl 
OR AB,B,Rl,R0 & PSHLD I 
LSHfTbZ RU 

RD HSSM,RDMDBDA,Rl 
RD HSSH,RDHDBDA,Rl 
OR AB,B,Rl,R~ & PSHLD 3 
LSHfrDZ RU 

RD HSSn,RDnDBDA,Rl 
RD HSSM,RDMDBDA,Rl 
UR ZB,B,,R2 & LDCT 3 
MUVE SMCST,ZERU & BNZ $+3 . 
OR ZB,RSBZ,,Rl & CJPCNT EVCNTZ,S 
UR AB,B,Rl 1R0 & RTS 

;DELETE POSSIBLE BAD DATA 
;MERGE THE 2ND 8 BITS 
;LEFT SHIFT 16 BITS, 4 PLACES 

;READ THE 3RD 8 BITS, 
;MERGE THEH WITH THE lST 16 AND .•• 
;LEfT SHIFT B PLACES 

;GET THE 4TH 8 BITS, 
;nEKSE lHEn WITH THE lST 24 ANU •.• 
;LEFT SHIFT 4 PLACES 

;REAU THE UlB'S 
;UDD WORD NUHBER? 
;YES, JUMP; reset XMC parity 
;RIGHT SHIFT LSB'S 4 PLACES 
;MERGE WITH 32 MSB'S L RETURN 

OR ZB,LSBQZ,,R0 & CJPCNT EVCNTZ,S ;SHlfT 32 BITS 4 MORE PLACES, 
UR AB,B,Rl,R0 & RTS ;HERGE THE 8 LSB'S & RETURN 

18769 TITLE 
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Addr Line 

18771 
18772 

UlEBl 37351 f27I0 18777 
01E82 3705F F0285 18778 
01E83 46383 5f683 18779 

18780 
01£84 E0400 33480 18780 t 

~1E85 65153 f0080 1878l 
01£86 133f l 33E8B 18782 

18783 
01£87 £0400 73480 18783 t 

18784 
01£88 37352 fU47E 18785 
01EB9 45053 F00~5 18786 

18787 
~1E8A E0400 33BAE 18787 • 
01EBB fffff E03f f 18788 

1878'3 
18833 
18834 
18835 
18836 
188:3/ 

0JE8C 37351 f00~3 18838 
UlEBD 3705f f0008 18833 
01E8E fffff E0E7C 18840 

18lHl 
18842 
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READDOtlE: EUU ·$ 

RUHSKB Rl,271~ ;SET 10-MS. TINER 
RDr1SKQ 285 ; SET IrlTERRUPr MASK 
AND D9,B,HIOST,R3 & LDAR S ;ANY ALLOWED BITS? 
BOZ.P READ22 ;NU, WE'RE DUNE 
SETPGE READ22_SHR_HttB & BUZP READ22 
TSTREQU R3 1H!80 ;DATA IN BUFFER ONLY? 
DECRB Rl & BNZ $+2 ;NU, CHECK FURTHER; DECR. TIMER 
CJARB.P ALUZ,READ22 ;IF NOT TIHE-OUf, CHECK AGAIN 
SETPGE READ22_SHR_HUB t CJARBP ALUZ,READ22 

~DHSKB R2,READ22-Dl2 ;ERROR RETUKN LUC. 
TSTRBIT R3 15 ;PARITY OR E.F? 
BNZ.P IRPTll ;YES, PROCESS lT 
SETPl.1£ IRPTI lJHR_H3B & BNZP IRPTI 1 
JMP IRPT31 ;PROCESS U-RESPUNSE llME-UUl 

; THIS ROUTINE UlLL PRINT 3 HEX CHARACTERS. 
;If IS ENfERED WITH: CALL R2,PR1Nf3H 
;UPON ENTRY: R0 = CHARS. TO BE PRINTED 
; 
PRINT3H: RDMSKB Rl,3 

RDMSKQ 8 
JNP ISSCflUA 

TITLE l.J~:'. l TE 01\!E hJORD TO r•tDB 

;3 CHARACTERS 
;PRINT HEX NUMBER 
;DU lT 
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Addr 

18844 
18845 
18846 
18847 
18848 
18849 

OIEBf 343~2 f fftf 18850 
18851 

~1E90 £0400 lf368 18851 t 

01E91 A211F FfffF 18852 
OIE92 45350 f00ff 18853 
01E93 92U0F FFFFF 18854 
01£94 55351 f0f ff 18855 
01E95 45152 FOUOl 18856 
01E96 31301 33EB5 18857 

18858 
01£97 37352 F00ff 18859 
01E98 DOFF2 FfFFf 18860 
01£99 325f0 4f002 18861 
01E9A 335F0 887Ff 18862 
OJE9B 9230f fffff 18863 

18864 
0IE9C 34630 4f002 18865 
~1E9D 336F0 887FF 18866 
0lt9E 46340 F00ff 18867 
01E9F 9230F FFFFf 18868 

18869 
01EA0 41023 fffff 18870 
OlEAl 323f0 FfFFF 18871 
~J£A2 A230f fffFF 18872 

18873 
01EA3 34530 4f002 18874 
UlEA4 335FO 887FF 18875 
01EA5 45350 fOOff 18876 
01EA6 923UF ffFfF 18877 

18878 
01EA7 45053 f O~Of 18879 
~1EA8 323F0 4f0Ul 1888U 

18881 
01EA9 01700 887FF 18881 t 

01EAA CIOD2 ffff f 18882 
OlEAB ClUD2 FFFFf 18883 
Ul£AC 55352 f0Uf0 18884 
01EAD 31320 FFFFF 18885 
01£A£ 05341 f0004 18886 
UlEAF 450Sl F0100 18887 
01£80 60311 336B2 18B8B 
OlEBl 05351 f1000 18889 
0JEB2 A211F fffff 18890 
U1EB3 9201F FFFFF 18891 
0IEB4 9230f AF7Ff 18892 

18893 
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; 
;UPON ENTRY: R0 = WORD NUMBER TU BE WRlTTEN 

R3 = DATA 24 LSB'S 
i Q = DATA 12 NSB'S 
;REGISTERS USED: RU,Rl,R2 & Q, 

i 
MDBWRT: RTUR RU 1 R2 ;TEMP. SAVE WORD NU. IN K2 

JSR.P FOURSD~ ;COMPUTE THE BYTE ADDRESS 
SETPGE FUURSDN_SHR_HIB l< JSRP HIUR5DN 
URTU HSSnA,LDHDARn,Rl ;LOAD THE MSB'S 
MSKRBlT K~ 1 H#ff ;lSULATE THE B LSB'S ••• 
ORTL HSSMA 1LDMDARL 1RU ;AND LOAD THEM 
RSTRBIT R1 1H#fff ;RESET SHIFTED ADDR. LSB'S 
TSTB [ T R2 1 l ; ODD UURD NIJUBER? 
UR AB,B 1R0 1Rl & BNZ nDBHRTU ;YES, JUMP; BYTE ADDR. TU Rl 

RDMSKB R2,H#ff 
RDXFR Snell R2 
OR ZU,RSBZ, 1R0 & PSHLD 2 
RSHFTZ RO 
WRTL HSSMA,LDMDAT,RU 

OR AZ,LSBQZ 1R3,R0 & PSHLD 2 
LSHFTDZ RO 
AND DO,B 1 MSK1 1 R0 & NOP Httff 
URTL HSSMA 1 LDHDAT 1 R0 

AND AB,Q,R2 1R3 
QTUR RU 
WRTU HSSMA 1 LDMUAT 1 R0 

OR AZ,RSBZ,R3 1 R~ ~ PSHLD 2 
RSHFTZ RU 
tlSKRBIT R0 1 Huff 
WRTL HSSHA,LDMDAT,R~ 

TSTRBIT R3,Httf 
UTUR R0 & PSHLD l 
LSHfT2 Rl.1 1R0 
ADD AB,LSBZ,RU,RU & CLPCNT EVCNTZ 
RD HSSn 1RDMDBDA,R2 
RD HSSH 1RDNDBDA,R2 
RSTRBIT R2 1 Httf0 
UR AB 1B1R2 1RO 
AUD DB,B,MSKl,Rl & NOP H#4 
TSTRBlT Rl, 100 
XOR AU,B,Rl 1Rl & BOZ $+2 
ADD DB,B,NSK2 1Rl & NOP H#l000 
WRTU HSSMA,LDMDARM,Rl 
HRTL HSSMA 1LDHDARL 1Rl 
WRTL HSSMA,LDMDAT,R~ & RTS 

;WRITE DATA MASK (UPPER) ro R2 
;UATA 12 MSB'S TO R~ 
;RIGHT SHIFT 4 BITS OUT AND ••• 
;WRITE THE 8 nSB'S (28-35) 

;24 MSB'S TO R0 AND ••• 
;LEFT SHIFT BITS 20-27 INTO Q 
;ISOLATE BITS 20-27 IN R0 AND ••• 
; AND HR I l"t rHEn 

;ISOLATE BITS 12-19 IN Q-UPPER 
;MOVE THEA JO RU AND ••. 
;WRITE BITS 12-19 

;24 LSB'S TO RU AND ••• 
;RIGHT SHlfT 4 PLAC~S 
;ISOLATE BITS 4-11 ••• 
; Arm w~ 1 n: rnEf1 

;ISOLATE BlTS U-3 IN Q 
;MOVE TUR~ AND ••• 
;SHlfT LEfT 4 PLAC£8 

;READ OLD DATA 4 LSB'S ••• 
;AND NEXT WORD 4 MSB'S 
;DELETE OLD DATA LSB'S AND •• 
;REPLACE THEM WITH NEH LSB'S 
;ADDRESS Of THIS BYTE 
; LSB' S UVERFLU\P 
;NO, JUNP 
;INCR. ADDRESS MSB'S 

;LOAD THE BYTE ADDRESS AND ••• 
;WRITE BITS 0-3; RETURN 



tlALE Listing: C:56ccl.src 

01EB5 323fU 4F007 18894 
0JEB6 335f0 887ff 18895 
01EB7 Cl0D2 Fffff 18896 
OlEBB CJ0D2 ffffF 18897 
01EB9 55352 FOOOf 18898 
0IEBA A21JF fffff 18899 
01EBB 9201F FFFfF 18900 
01EBC 31320 fffff J8901 
OlEBD 9230f FFFFF 18902 

18903 
01EBE 46340 fU0ff 18904 
UlEBf 9230F FfFFF 18905 

18906 
OJEC0 34530 4F002 18907 
OlECl 335f0 887FF 18908 
01EC2 37352 f00ff 18909 
01EC3 D0fF2 FFFff 18910 
01EC4 41320 Fffff 18911 
~1EC5 A230F Fffff 18912 

18913 
U1£C6 34330 4f001 18914 

18'315 
01EC7 01700 887Ff 18915 + 
OlECB 41320 fFFFf 18916 
01EC9 A230F FFFff 18917 

18'318 
01ECA 45053 F00Ff 18919 
01ECB 323f0 ffffF 18920 
OJECC 9230f AF7Ff 18921 

18922 
18923 

fr1 Aug 17 07:38:22 1990 Page f.b7 

HDBWRfU: UTOR RO & PSHLD 7 
RSHflZ RU 
RD HSSH 1RDHDBUA 1R2 
RD HSSM,RDHDBDA,R2 
RSTRBIT R2,HttF 
WRTU HSSHA,LDMDARM,Rl 
WRTL HSSMA,LDMDARL,Rl 
UR AB,B,R2,R0 
HRTL HSSMA,LDMDAT,RO 

AND DQ 1B,MSK1,R0 & NUP HUFF 
WRTL HSSttA 1LDMDAT,R0 

OR AZ,RSBZ,R3,R0 & PSHLD 2 
RSHFTZ R~ 

RDMSKB R2,Httff 
RDXFR Sf1C 11 R2 
AND AB,B,Rf.,RO 
WRTU HSSHA,LDNDAT,RO 

RTUR R3,R0 & PSHLD 1 
LSllff2 RU,RU 
ADD AB,LSBZ,R0,R0 & CLPCNT EVCNTZ 
AND AB,B,:{2,R0 
WRTU HSSMA,LDMDAT,R0 

TSTRBIT R3, HUff 
QTOJ~ lrn 
WRTL HSSHA,LDMDAT,RU & RTS 

;DATA 12 HSB'S TU R0 
;SHIFT OUT ALL BUT BlTS 31-35 

;READ THE flRST BYTE AND ••• 
;DELETE THE OLD DATA (4 LSB'S) 

;RELOAD THE ADDRESS 
;MERGE THE NEH DATA AND ••• 
;WRITE BITS 32-35 

;ISOLATE BITS 24-31 
; AND t.JR I TE THEI1 

;24 LSB'S TUR~ AND ••• 
;RiliHT SHIFT 

;WRITE DAfA MASK (UPPER) ru R2 
;ISOLATE BITS 16-23 ••• 
; Ar-rn U:~ I TE rHEfl 

;24 LSB'S TOR~ AND .•• 
;LEFT SHIFT 4 PLACES 

;ISOLATE BITS 8-15 ••• 
; AND ~l!\lTE THEN 

;ISOLATE BlTS 0-7 IN U, 
;nOVED ro R0 
;WRITE THEM & RETUKN 

18'324 TITLE PHCll\IY"-Uf' HUM!:'.-~ ?rnDF:'.ESB 81. CUUl\IT 
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Addr Line PHCJl\IY·-UP HUME {.)DD•-:::Ef:'.iS ~;.~ COUNT 

18926 
18927 ; THIS ROUTINE WlLL GENERATE HOME ADDRESS AND COUNT AREA DATA fROM 
18928 ;CYLINDER AND HEAD DATA PROVIDED IN THE ADDRESS WORD. 
18929 ;THIS ROUTINE JS USED WITH "READ fULL TRACK" AND "READ HUME ADDRESS SPECIAL". 
l8'3:m 
18931 

01ECD 373Fl F~242 18932 READ7U: 
~lECE 45051 FC0Ul 18933 
UIECF B210U A380U 18934 
UIED0 82000 FU00U 18935 
UIEDl 4505£ f0080 18936 
UlED2 FFFFF 33ED6 18937 

18938 
UlED3 E0400 1F521 18938 t 

01£04 ffffF 4f00B 18939 
UlED5 B2300 88000 18940 

; 

RDRAMB Rl, CASHSTAT ;GET THE CACHING STATUS 
TSTRBlT Rl 1 CACHING ;CACHING MOUE? 
WRTE HSSMA 1LDMDARM L CRTS NALUl,0 ;lf YES, RflURN 
WRTE HSSMA,LDMDARL & NOP U ;CLEAR THE START1N6 ADOR. 
TSTRBIT RI4 180 ;I-TRACK FLAG? 
BflZ REA071 ; lF SEf 1 JUMP 
JSR.P WAITCUN ;THJS JS FOR nPC STACK ADJUSTMENT 
SETPGE UAfTCUff_SHR_H~B & JSRP 1rnrrcur1 
PSHLD 8 
WRTE HSSMA,LDMDAT & CLPCNT EVCNTl,~ ;CLEAR SKIP OISPLACEHENT DATA 

18941 
01£06 B2300 F0000 18942 
0lED7 373F4 F0006 18943 
0IED8 45054 f00Jf 18944 

READ7J: WRTE HSSMA,LDMDAT & NOP 0 
RDRAMB R4 1SEN06 

;CLEAR THE FLAG BYTE 
;GET CYL. HSB' & HEAD INTO R4 
;ISOLATE HEAD NO. IN U AND ••• 
;CYL. HSB'S 1N R2 0IED9 60542 4f003 18945 

OIEDA 335F2 BB7Ff 18946 
OlEDB 323F4 ffFFF 18947 

18948 
0!EDC 373f3 F0005 1895~ 

0lEDD 9232f FFfff 18954 
UlEDE 9233F 1F6FF 18955 
01EDF 9234f 4f003 18956 
01££0 B2300 88000 18957 
OlEEl £1006 FFFFF 18958 
0IEE2 34378 ffFFf 18959 
01EE3 4505E f0080 1896~ 

18961 
01EE4 E0400 B~43F 18961 t 

18%2 

TSTRBil R4, l f 
XUR AQ 1RSBZ 1R4,R2 & PSHLO 3 
RSHFTZ R2 
QTOR R4 

;MOVE CYL. MSB'S INTO POSITION 
i HEAD ONLY fO R4 

RDRAMB R3,SEN05 ;<CYLINDER LSB'S TU R3 
WRTL HSSMA 1LDMUAJ,R2 ;WRITE H.A. CYL. MSB'S 
WRTL HSSMA,LDMDAT,R3 & JSR WRTOBYTS ;WRITE H.A. CYL. LSB'S 
WRTL HSSHA,LDHDAT 1R4 & PSHLD 3 ;WRITE H.A. HEAD LSB'S 
WRTE HSSMA,LDMDAT & CLPCNT EVCNTZ,U ;WRITE 4 ZEROS BYTES 
CTL HSSf1 J RSr10BPER i RESE r SnB PARITY rnRORS 
RTUR R7,R8 ;U-XfER LENGTH TO RB 
fSTRBIT Rl4 180 ;1-TRACK FLAG? 
CJPOP.P ALUZ,READlU ;lf NUT, SEND H.A. TU CHANNEL 
SETPIJE READIU_SHRJUB & CJPOPP ALIJl, READIU 

lB963 PHONY-UP COUNT AREA DATA FOR ONE T~ACK. 
18964 

0IEE5 37359 f0001 18965 
01EE6 373FU f02CU 18966 

18%7 
01EE7 E~400 lf368 18967 + 
01EEB 37358 rua~9 18968 
01EE9 81000 f0012 18969 
01EEA 3705f f00FF 18970 

18971 i 
01££B 34385 4F001 18972 READ72: 

18'373 
01££C 01755 887ff 18973 + 

RDf'!SKB R9, 1 ; flRST RECORD IS I 
RDRAHB R~ 1 RECLNTH ;GET RECORD LENGTH ANO ••• 
JSR.P FOUR5DN ;CONVERT 11 lU BYTE LENGTH 
SETPGE FUUR5DN_SBl~_H~B & JSRP FUUR50N 
RDMSKB RB,9 ;COUNT AREA DATA STARTS AT BYTE 9 
HRTE HSSH,LUSARL & NOP DDlB ;DlSK DATA STARTS AT BYTE 18 
RDMSKQ Httff ;SET B-BIT MASK IN Q 

RTOR RB,R5 & PSHLD 1 
LSHFT2 R5,R5 ;HOVE MSB'S INTO POSITION ANO •.• 
ADD AB,LSBZ,R5,R5 & CLPCNT EVCNTZ 
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Addr 

OlEED A215F ffFFF 18974 
UIEEE 40385 fffff 18975 
UlEEF 9205F fFfFF 18976 
UJEF~ 9232f Fffff J8977 
OlEf l 9233F 1F6FF 18978 
U1Ef2 9234f fffff 18979 
OtEF3 9239F 1F6ff 18980 
01EF4 A23lf fffff JB9BJ 
01Ef5 40306 ffffF 18982 
~1Ef6 9236f IF6ff 18983 

18'384 
01Ef7 2D1F9 f02D6 18986 
01Ef8 OB3F9 34EFB 18990 
0JEf9 05348 f0009 18991 
BlEFA 01308 ElEEB 18992 

18993 
0JEfB 37359 F0001 18994 
01EfC El006 fFFff 18995 
UlEfD 433F6 fffff 18996 
OlEFE 433F5 AF7FF 18997 

18998 
01Eff B23UU Af000 18999 

l '3000 
19~rn1 

l '305'3 

Fri Aug 17 ~/:38:22 199W ?age 26'3 

HRTU HSSNA,LDADARn,R5 ;LOAD THEM 
AND AQ 1B,RB,R5 ;lSULAlE AUDK. B LSB'S ••• 
mm HSSr-lA, LDnDARL, R5 ; Arm LIJAD mm 
URTL HSSMA,LDMDAT,R2 ;WRITE CUUNT CYL. nSB'S 
HRTL HSSHA,LDHDAf,R3 & JSR HRT~BYTS ;WRlfE CUUNT CYL. LSB'S 
WRTL HSSMA,LDMDAT,R4 ;WRITE COUNT HEAD LSB'S 
WRTL HSSnA,LDNDAT,R9 ~ JSR HRTUBYTS ;URlfE RECORD NU. 
WRTU HSSHA,LDMDAT,Rl ;HRilE DATA LENGlH MSB'S 
AND AO,B,RO,R6 
WRTL HSSMA,LDMDAT,R6 & JSR WRT0BVT$ ;WRITE DATA LENGTH LSB'S 

SUBB DB,FOUTL,RAHE,R9 & NOP AMPREC ;<ARE UE AT MAX. RECORD? 
lNCRB R9 & CJMP NAGB,READ73 ;IF YES, JUM?; INCR. RECORD NO. 
ADD DB,B,nSKJ,RB & NOP Htt9 ;LUC. Uf DATA AREA ••• 
ADO AB,B,R01RB & JAP READ72 ;t BYTE LENGTH = NEXT COUNT LOC. 

; 
READ73: RDMSKB R9 1 1 ;FIRST RECORD = 1 

; 

Cfl HSSH,RSMDBPER 
RESETR R6 
RESEJR R5 & RTS 

WRl~BYl: WRTE HSSMA,LDnDAT & RTS ~ 

;RESET HUB PARITY ERRORS 
;RESET SlARl WURD 
;RESET READ/HRITE FLAGS & RETURN 

;HRHE A U BYlE 
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Addr 

1'3~61 

0IF00 5535£ F0010 19062 
UlFOl B2100 ro000 19063 
0Jf02 B2000 F0000 19064 

l '3065 
01F03 E0402 lf579 19065 + 
UlFU4 A231F lf715 19066 
0lf05 fffff lf6ff 19067 
01F~6 ClOBO FFFFF 19068 
0lf07 Cl0D0 1F714 19069 
UIF~8 Cl0CU FFFFF 1907~ 

0lf09 CI0C0 lf715 19071 
0lfUA FFFFF lf6Ff 19072 

19073 
0lf0B 373f0 f02CD 19074 

l '3015 
0If~C £040~ Jf368 19075 + 
OlfUD A23lf lf715 19076 
01f0E 433f6 JF6ff 19077 

l·ma 
01f0F £04~0 lf 4ll0 19078 + 

t '307'3 
0Jfl0 BIJ00 f000F 19080 
OlFll BlF00 f0065 19081 

19082 
Olf 12 E0400 1F52D 19082 t 

0lfl3 ffffF E043f 19083 
1'3084 

0JfJ4 45350 F001f 19085 
Olfl5 45350 FOOFf 19086 
01Fl6 9230F Af7ff 19087 
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RDCOUNT: RSTRBIT Rl4,J0 ;RESET READ COUNT fLAG 

i 

HRTE HSSnA,LDHDARH & NOP 0 ;SET THE BUFFER ADDRESS ••• 
HRTE HSSMA,LDMUARL & NOP 0 ;fOR THE COUNT lNfO 
JSR.P READCYL ;READ THE CURRENf CYLINDER ••. 
SETPGE REAUCYL_SHRjlttB & JSRf' READCYL 
WRTU HSSMA,LDMDAT,Rl & JSR RDCUUNTCS ;AND LOAD IT 
JSR NRTtlBYTS ;HEAD MSB'S AKE ALWAYS " 
RD HSSI1, RDDl(llD, RO 
RD HSSH,RDDRHD,RU & JSR RUCUUNTBS ;READ ANU LOAD THE HEAD 
RD HSSM,RDDREC,RU 
RD HSSM,RDDREC,R~ & JSK RDCOUNTCS ;READ AND LUAU THE RECOKD NO. 
JSR URTUBYTS ;THE KEY LENGTH= U 

RDRAMB Rl:1, RfCUHtl ; Gfl THE RECORD LtNGltl ANll ••• 
JSR.P FUUR5Dtt ;CONVERT WORDS TU BYTES 
SETPGE toUR5DN_SHR_H!tB & J SRf' f(JUR5DN 
WRTU HSSMA,LDMDAT,Rl & JSR RDCUUNTCS ;LOAD DATA LENGTH nSB'S & LSB'S 
RESETR R& & JSR WR10BYT$ ;LAST BYTE IS 0 
JSR.P fiXTUADDR ;U-SfDE OATA STARTS AT UUUU 
SETPGE NXTUADDR_SHR_H#B & JSRf' NXTUADDR 

RDCOUNTI: HRTE HSSM,LDSARn & NUP Httf ;LOAU SM-ADDRESS MSB'S = 0f 
URTE HSSM,LDXMCJ & fiUP Htt65 ;HOVE SH-ADDRESS TO THE MDB 
JSR. P HS~lAilRJ ; DU IT & Dt:LAY 
SETPGE llSUA ITR l _SllR JrnB & JSRP HSUA ITR l 
JMP READ10 ;NOW SEND COUNT TO THE CHANNEL 

; 
RDCOUNTB: MSKRBIT R0,lf 
RDCOUNTC: HSKRBIT R0,H~FF 

;ISOLATE HEAD NO. ONLY 
;ISOLATE 8 LSB'S 
;WRITE A BYTE & RETURN ~!RTL llSSNA, LDMDAT, RU & RTS 
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Addr Line CUN\/E:1·~'.l D l SK Ht.:f.-\DEf•:'. TU CUUN"f 

19~89 

l '30'30 
19l191 GTDEfCYL: JSR.P SAVRET2 ;SAVE RETURN LOG. 

Ulfl7 EU4U2 1Fl7F 19U91 + 
0lflB 3710F f0UB2 19092 
01Fl9 U534U fUU4F 19093 
U!FlA 0F322 EOE7B 19094 

1'3095 
0JF1B £0402 1FlB7 19095 + 
UlFlC 3705F fU08/ 19096 
Olf ID 0F322 E0E7C 19097 
OlFlE 3410f F00B2 19U98 
OlfJF 373Fl F0245 19099 

l '3100 

SETPIJE SAVRfl2_SHRjrnB & JS:~P SAVl~ffZ 
RESETRAM MAINILD2 
ADD DB 1B1NSK1 1RU & NOP Ul/9 
CALL ~:2, ISSCrlDAl 
JSR.P CHCNT 
SElPGE CllCNT _SHR_H3B & JSRP CtlCNT 
RD11SKQ 87 
CALL R2, ISSCt-lDA 
ALDRAl1 RU,11AlNlLD2 
RDRAMB Rl 1MAXCYLDI 

; CLEA!< ILD DlSPt.AY BlTS 2:~-11' 

;MSG: "ENTER DEf. CYL. NU. H 

;GET CHARACTERS EXPECTED 

;GET DEF. CYL. FRUM OPERATOR 
;DISPLAY rf 
;MAX. DRIVE CYLINDER 

01F20 29101 ffffF 19101 SUBB AB 1FOUTL,R0 1Rl ;CYLINDER NU.) nAX? 
19102 CJttP.P AGB,BADCYL ;YES, GET NEU ENTRY 

01F21 £0402 34Jf6 19102 + S£TPG£ BADCYLJiHR_tlttB & CJMPP AGB,BADCYL 
Ulf22 341UF F00BB 19103 ALDRAM R0 1STCYL ;SAVE DEFECTIVE AS STARTING CYL. 
0Jf23 fffff Ell85 19J04 JttP RTRN2 ;RETURN 

l'H42 TITLE 
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Addr Line 

19444 
0lf24 fffff 1F72A J9445 
0lf2S 45050 FOOFF 19446 
0lf26 32JFF F035F 19447 

SETUMAX: JSR SMMAX ;COMPUTE MAX. AUDRESS 

01F2J 349\F F035C 19448 
19449 

01F2B E0400 1F4BO 19449 + 
0lf29 fffff £0949 19450 

l'H51 
19452 

0lf2A 373Fl f02D0 19453 SMMAX: 
UlF2B 373f2 FU2CD 19454 
0lf2C 34354 lf568 19455 
01F20 34345 EU368 19456 

19457 
Ulf2E 4505£ F0200 19471 SMERR6A: 

1947'2 
~lf2f E040~ B3E9C 19472 + 
01F30 373Fl FUYBA 19473 
0IF31 45U51 f0400 194/4 
Olf32 FFFFF A3FFF 19475 

19476 
01F33 £0400 BF69A 19476 + 

19477 
1'3478 
l'H7'3 
19480 PREP00: 

UIF34 651F7 f02CD 19484 
19485 

UlF35 E0403 33918 19485 + 
0lf36 4505£ F00BU 19486 
01F37 FFFFF 33F3C 19487 
0Jf3B 37~ff fU2D7 19489 
01F39 D0Ff7 FFFFF 19490 
01f3A 357f7 f02DB 19491 
UlF3B FFFFF Elf3D 19497 

19498 j 

0lf3C 377F7 f02U9 1950~ PR£P02: 
195114 ; 

01F3D 337f7 fFFFF 19505 PREP03: 

TSTRDIT RO,H~FF ;ISOLATE THE 8 LSB'S AND ••• 
QLDRAH URDDMAL ;SAVE THEn FOR READ CHECKING 
ALDRAMU Rl,URDDMAU ;SAVE THE MSB'S FUR CHECKING 
JSR.P NXTUADDR ;NEXT U-ADDR. IS U~00 
SETPGE NXTUAODR_SHR_H~B ~ JSRP NXTUADOR 
JnP UBUUK02 

RDRAMB RI,MAXR£L 
RDRAMB R2,RECLNJH 
RTOR R5,R4 L JSR MULTPLYb 
RTOR R4 1R5 & JHP FUURSDN 

;RETURN TO BOOKKEEPING 

;GET MAX. RfLATIV£ RECORD ••• 
;TlMES RECORD LENGTH ••• 
;EQUALS MAX. KELATIVE HURD •.• 
;TIMES 4.5 =MAX. RELATIVE BYJ~ 

lSTRBlT Rl4 1 2~0 ;DEFECTIVE TRACK fLAG? 
CJPUP.P NALUZ 1SMERR33 ;YES, SET ECC CORRECTABLE 
SET PG£ SM£RR33_SH~~Jl#H & CJ POPP NALUZ, Sr1£R!<33 
RDRAMB Rl,ILDFLG ;GET ILD FLAGS 
TSTRBIT Rl,400 ;FUKMAT DEFECTIVE? 
CRTS NALUZ ;YES, RETURN 
JPUP.P SMERR32A ;ELSE, CHECK FOR 1 RETRY 
SETPGE SM£RR32A_SHR_HttB & JPUPP Sr1ERRT2A 

Pr t.-?p.. fr E:\C k 

mu $ 

XOR DB,FUUTL 1 RAME 1R7 & NUP RECLNTH ;IF WURD PREP. LENGTH NUJ ••• 
BNZ.P fn1BAD0 i = REC. LENGTH, ERROR 
SETPGE ff1TBAD0_SHRjrnB & BNZP FHTBADU 
TSTRBIT Rl4, 80 
BNZ PREP02 
RDRAMQ CYLDIVAN 
RDXFR SHC,,R7 

;CHECK I-TRACK FLAG 
; IF SET I JUMP 

OR DB,LSBZ,RAME,R7 & NOP CYLDIVAL ;< I/2 WORDS PER CYLINDER TU R7 
JnP PREPU3 

UR DZ,LSBZ 1RAME,R7 & NOP WRUSTRK ;< 1/2 WORDS PER TRACK TO R7 

UR ZB,LSBZ,,R7 ;FULL PREP. LENGTH 10 R1 
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Addr Line 

UJf3£ 3735F f02tl0 19506 
Hlf3f 433f6 E053D 19507 

19510 
l '3511 
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RDMSKB RI5 1 2U~ ;SET FORMAT FLAG 
RESETR R6 & JttP WRTUUUtl ;WRITE ZEROS DATA 
Swallow-5 Rev" J/K code 

01f40 4505f f 2000 19512 REVJK: TSTRBlT Rl5 12UUU 
BUZ REVJKB 
TSTRBIT RB,JDRlVE 

;Polling flag? 
;No, jump 
;lype J arive? 

Ulf41 Fffff 33744 19513 
Olf42 45058 f0100 19514 REVJKA: 
~lf43 32Uff ElF4E 19515 UR ZU 1Ll & JttP REVJKC ;Jump & check for tt 

19516 ; 
0Jf44 45055 f0040 19517 REVJKB: TSTRBIT RS,BUSY 

BNZ REVJKA 
;Drive husy? 

Ulf45 ffFFF 33f42 19518 
01F46 45050 f0070 19519 
Olf47 36345 F0008 1952~ 

0lf4B 91E5f fffff 19521 
19522 

Olf49 £0403 lf491 19522 t 

01F4A 323f5 FFFFF 19523 
0lf4B 91£5F fffff 19524 
0lf4C 55358 f0100 19525 
0Jf4D 65151 f0437 19526 

TSTRBIT Rl3, 70 
UR DO,B,nSK1 1R5 & NOP H~U 
WRTL HSSM 1LDDRUSEL,R5 

;Yes, can't read drive options 
;ISOLATE CARD CAGE SELECT IN U 
; ADU Uri IT SELECT B If 3 

JSR.P RDSECTl ;READ DRIVE OPTIONS 
SETPGE RDSECTl_StlR_HttB & JSRP RDSECTl 
QTOR R5 ;CARD CAGE SELECT TO RS 
WRTL HSSM 1 LDDRUSEL,R5 ;CLEAR UNIT SELECT BIT 3 
RSTRBIT RB,JDRlVE ;CLEAR TYPE 'J' FLAG 
TSTREQU Rl 1VALSECT+Htt37 ;DRIVE TYPE 'K'? 

0tf4E 37344 A32DA 19527 REVJKC: RDREGB ttSKl,R4 & CRTS ALUZ,D~73U ;Yes, Useable Cylinder = 730 
19528 

Olf4f 0Cl4f f039C 19529 
l '3530 

0Jf50 £0401 5F26F 19530 t 
Olf51 05053 flf55 19531 
0If52 32lfE Fffff 19532 
Ulf53 37929 FFFFF 19533 
01F54 35348 6f100 19534 
Olf55 37344 AF000 19535 
01F56 37344 Af249 1953b 
Ulf57 37344 AF209 19537 
~If58 37344 Af209 1953B 

l'.1540 
19541 
19542 
l '3543 
19544 
19545 
19546 

~lf59 373f3 f026B 19546 t 
01F5A D0ff3 fffff 19546 + 
0lf5B 353f3 f026C 19546 + 
0lf5C 373f6 FD2CD 19547 
01F5D 433f 4 Fffff \9548 

19549 
~If5E 370ff F026A 19550 
0lf5f 34340 1F68f 19551 
01f60 133f6 fffff 19552 

ADD AZC,FOUTL,R4 1 RAME & NUP FRSTALT ;first Alternate Cyl.= 731 
LDAR.P SEL14Atl ;JUMP LUC. 
SETPGE SEL14A+l_SHR_HttB & LDARP SEL14A+l 
ADD DB 1Q1HSK2 1R3 & NOP S+Dl4 ;COMPUTE JUMP LUC ••• 
QLDREG lREG ;ACCORDING TO PREP. LENGTH 
OR DZ,fUUTU,SEQAR,IREGH 
UR DB,B,nSKl,R8 & JlR JDRlVE 
RDREGB nSK1 1R4 & RTS DttU 
RDREGB MSK1,R4 & RTS bttSBS 
RDRE6B MSK1 1R4 & RTS 03521 
RDREGB nSK1 1R4 & RTS D~521 

;SET TYPE 'J' FLAG 
;1NVAL1D PREP. LE~GTH 

;MAY.. USfABLE CYL. @ llL = 585 
;MAX. USEABLE CYL. @ 44~ = 521 
;MAX. USEABLE CYL. @ 1792= ~11 

; THIS ROUTINE WlLL WRITE UNE RECUKDS WURTH Uf DATA TO lHE MOB STARTING Al 
; LUC. 0umt THE DAf A nusr BE PRE!./ IOIJSL y s JIJRF.U 1N f l}RJ)Af:~ I fU~))A'f2 & f IJlrnAr 1. 

;REGISTERS USED: R0-R31R4,R6 & Q, 
; 
fORMDAT: LDWD R3,FURDAT2 

RDRAHB R3 1 FORDAT2 
;Get bits 0-23 
; GET 12 MSBS 

; 

RDXfR SMC11 R3 
OR DB,B,RAHE,R3 & ~OP FORDAT2tl 
RDRAMB R6 1RfCLNTH 
RESETR R4 

fORMDATl: RDRAMQ fURDAT3 
RTUR R4,R0 & JSR MDBWRT 
DECRB R6 

;PUT IN UPPER REGISTER 
;OR rn 12 urns 

;GET THE RECORD LENGTH 
;SET START WORD = 0 

;GET DATA BITS 24-35 
;WORD NO. TO RU; WRITE ONE WORD 
;DECR. THE WURD COUNT 
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Acldr Line 

0Jf61 0B3F4 33F5E 19553 
01F62 FFFFF AF7Ff 19554 

19555 
0JF63 37352 f00BD 19556 

19557 
0If64 E0401 lflDC 19557 + 
Olf65 0Fl0F F03U2 19558 
0Jf66 433F9 fffff 19559 

19560 
UlF67 E0400 lf lf l 19560 t 

01F68 3432C fffff 19561 
195&2 

0If69 £0400 lf51C 19562 + 
0lftA 3535F F0088 1956J 

l 95fl4 
Olf6B E~400 lf 1E9 19564 t 

0lf6C 373DB £0149 19565 
l '3566 
19573 
1'3574 
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lNCRB R4 & BNZ fORnUATl 
RTS 

i If tlURD courn NUT 0, H~ITE ArWTUER 
; ELSE I RErURti 

RESEEK: RDHSKB R2 1SKERRBIT ;RESET THE SEEK ••• 
JSR.P UELABIT ;ERROR Blf FOR THIS ORIV~ 
SETPGE DELABIT_SHRJl#B & JS?.P DELABlT 
AUD UZC,fOUfL,ZERO,RA~E & NOP SEEKONL;Set the Seek Only flag 
?.ESETR R9 
JSR.P HEADRD ;GET SAVED HEAD THIS DRIVE 
SETPIJE HEADRU _SHR_HltB & JSRP HEAURD 
RTOR R2,Rl2 ;MOVED TU Rl2 
JSR.P ADVHEAD ;SET THE HEAD 
SETPGE ADVHEAD_SHR_HUB & JSRP ADVtlEAD 
SETRBIT Rl5188 ;SET SEEK ONLY & RTZ FLAGS 
JSR.P CYLUH ;LUC. Uf CUR. CYL. lHIS DRlVf 
SEJPIJE cvurn_SHlUittB & JSRP CYL~U 
RDREGB RAMI,Rll & JMP SEEK04 ;GEl THE CYLINDER & RE-SEEK 

;================================================================= 
mu ('.:iE-r DFU VE ST(.!) TE 
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Addr 

l '3577 
19578 
1958U 
19581 
19582 
l '358:3 
19584 
19586 
1959U 
l '35'31 
19592 
19593 
19594 
19595 
195% 
19597 
l '35'38 
19599 
1%00 
1%01 
1%02 
1%03 
1%0•1 
1%05 
1%00 
1%~7 

1%08 
1%0'3 
19610 
1%12 
19614 
1%15 
1%lb 
1%17 
l '3618 
1%19 
1%2l1 
1%21 

02000 3710F F00A6 19622 
1%23 
1%24 
1%25 

02001 3431D FfffF 19626 
02002 45351 F00tf 19627 
02003 341Jf f0261 19628 

1%2'3 
02004 E©403 1FJ25 19629 + 

Fri fiug 17 07:38:22 1990 Page 275 

ORG Htt20UO 

;r--~ 
; I PUOCEIJUUt: N!INE:: IJR.l<Js·1,11· 

I 
( <] t!t _di' i VE! _s·(; <"2t E!) 

; I 
; i PURPOS!i:: 

J 1his procedure is used to get the drive state fl~gs from the 
}$ OCP shared RAM. 
I, 
I USIWE: 
} This procedure is called on the stack (JSR> from the various 
} routines which require the drive state flags. 

'I, 
iJ INPU7 PARAMETERS: 
;J R1 - logical unit number 

'·.· i 
• 1 

; I 
J 

I 
I 
} 
} 
I 
} 
I 

CON1ROL PARAME7ERS: 

ch' iv e _~;t <"2 t e _vii. l u e .r::-:, 
@ - illegal value 
1 - drive is UOWN 
2 - drive in CACHE mode 
.:I - drive .in BYPt/SS modF.:' 
4 - drive in READ ONLY »~de 
.5 -· dr .iv e .in CiJ/=?.fn:· T ll UU mode 

- illegal Vdlues 

,J OUTPUT PARAMETERS: 
; 

1
1 RH == d r iv e sf; <"i.1.~ !:? if no f.! r 1' o 1' i -~~ .ind i c .ri.1.~ e d 

iJlor RB= 3 <BYPASS) if there is dn error 
i} Qreg = @, ALUZ =true, drive state cannot he returned 
i) Qreg > @1 ALUZ =false~ drive state in RB is valid. 
iJ R1 =logical unit number 
q 
;J REGlSTtRS USED: 
; ' rwv ru ... u 4_,, u .t H .v a _1' E! 9 (~ rn u;" 
i L-------·-·----------·--

DRlVSTAT: RESETRAM PARCNl ;RESET PARITY RETRY COUNT 
i 
;CHRH6E L06ICBL TO PHYSICRL DRIVE HO. IN R13 

RTUR Rl,Rl3 ;Requested unit to Rl3 
nSKRBIT Rl,lf ;Isolate drive number 
ALDRAM Rl,REQUNIT ;Save requested unit 
JSR.P DOUBLE ;DOUBLE lT IN CASE Of ER~OR 
SETPGE DUUBLE_SHR_H#B & JSRP DOUBLE 
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Addr 

1%:30 
1%3J 
1%32 

02005 37350 f2009 19633 
02006 3410E C0002 19634 
02007 34909 fffff 19636 
02008 FFFFF E0El7 \9641 

19642 
02009 433f0 33BlA 19644 

1%48 
19649 
l '3650 

0200A 373Fl f0261 19651 
02008 9701F 4FU01 19652 
0200C C7fl8 B87Ff 19653 
0200U C7Fl8 4F002 19654 
0200£ 335F8 BB7f F 19655 
~20~F 45358 F000F 19656 

1%57 
1%~8 

1%59 
02010 37364 FfffF 19660 
U2Ull 45154 F~004 19661 
02012 FFFff 33818 19662 

1%63 
1%64 
1%65 

02013 C7F01 4F001 19666 
02014 C7FU1 887ff 19667 
02015 45151 f0100 19668 
02016 E78U0 33818 19669 

19670 
02017 0F06F E20\B 19671 

19672 
1%73 
1%74 

02018 34300 fffff 19675 
1%76 

02019 0B3f0 3300A 19677 
1%78 
J9700 
19701 

i 
;SELECl THE OCP TO GET DRIVE STAIE VALUE 
; 
DRVSTAlO: RUMSKB R~ 1 DRVSTATA 

ALUREG RO,IREG & LUCT 2 
ALDREGU R0,IREGH 
JMP SELUCPA 

; 
DRVSTATA: RESETR R0 & BNZ DRVSTAT7 
; 
; READ DRIVE_SWE FROf1 OCP 
i 
DRVSTATl: RDRAMB Rl,REQUNIT 

i 

URTL OCP,OCPAUR,Rl & PSHLD l 
RD OCP,UCPDATA,RB & CLPCNT EVCNTZ 
RU OCP,UCPUATA,RB & PSHLU 2 
RSHfTZ RB 
r1SKJrnI r RB, H~F 

;CHECK IF DRTR IS RELIABLE 

; 

RDR£6B SMCST,R4 
rnrnIT R4,4 
BNZ DRVSTAT3 

;CHECK FOR OCP llEMORY PRRITY ERROR 

; 

RD OCP,UCPSTAT,Rl & PSHLU l 
RU UCP,OCPSTAT,Rl & CLPCNT EVCNTZ 
TSTBlT Rl, 10~ 
CTL OCP,UCPRST ' BNZ DRVSTAT3 
ADD DZC,U,SMCST 
I& JMP DRVSTAT9 

i CT-BUS OR OCP J1EHORY PRRITY ERROR 
; 
DRVSTAT3: RTOR 

INC RB 
I& 

; 

R0 1R0 
R0 
BUZ DRVSTATJ 

;RETURN UITH DRI~E_STA1E = BYPBSS 
l '3702 i 

0201A 37358 f0003 19703 DRVSTAT7: RDMSKB RB,Htt3 

;Return loc. from OCP select 
;timeout is 3 micro_seconds 
;$return address to IRE6 
;Select the OCP 

;$lf not selected, BYPASS 

;6ET REUUESTED UNlT NU. 
;OUTPUT THE UNlT NUMBER 

;REAU DRIVE STATE ANU ••• 
;MOVE PRESENT STATE lNlU POSITION 
;MASK OUT AttY JUNK BITS 

;READ & RESEl IMC STATUS 
;IF CT-BUS PARITY ERROR? 
;YES, possible retry 

;READ OCP srnrus 
;UCP MEMORY PARITY ERROR? 
;YES! CHECK If RETRY EXHAUSTEU 
;SET DATA VALID STATUS 
; ••• AND rnturn 

;TEST RETRY COUNT 
;INCREMENT RETRY COUNT 
; ••• ANU RETRY ONCE If= 0 

;SET DRIVE STATE = BYPASS 
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Addr Line C:'.il:T Db:: I VE ST {~TE 

l '3704 
19705 
19706 

~2018 E7C00 ffFfF 19707 
0201C 320FF AF7FF 19/03 

19709 
19710 
19711 

; 
;EXIT HITH EHDIHS ST~TUS 
; 
DRVSTAT9: CTL 

IHOU 
OCP,UCPDSEL 
& RTS 

;~t:L£ASE THE OCP 

;================================================================= 
rilU 
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Addr Line 

l '3801 
02010 Cl0C0 fff fF 19802 
U201E ClUCU FFFFF l98U3 
020lf 65050 FUUEO 19BU4 
02020 Fffff 33022 19805 
02021 E1000 E05B2 19806 

19807 
19B0B 

02022 E0400 \F340 19808 t 

02023 fffff E2U23 19809 
02024 FFFFF E02CU 19826 

19827 
19829 
l '3830 
19831 
19836 
19837 
1'3838 
J984U 

U2025 E0400 1F350 19840 • 
02U2b 3412£ CUU~B 19841 
02027 Fffff E033D 19842 

Fri Aug 17 07:38:22 199~ 

snTlMERA: RU HSSM,RUUREC,RU 
RD HSSN 1 RDDREC,R~ 
TSTRtlSK Rl1, HttE0 
BUZ $+2 
CTL HSSM,DlfRST & JMP SMERR25 

Page 218 

; l{EAD TUE Rf.C. NU. CERRlrn CflUE) 
;DlD MPC lAKE A BAU JUttP? 
; YES' CA ms "f ROPtH c ERROR' JIJf1P 
;ELSE, NURMAL RETRY 

JSR.P CLRH55M ;CLEAR THE HSSM BOARDS AND ••• 
SETPGE CLRHSSn_SHR_HIB & JSRP CLRHSSn 
JMP S ;HANG THE ttlCRUCUDE 

MULTPLYE: JHP nULTPLY 

;S CDC DUES NOT SUPPORT LUG OVERFLOW. WHENEVER ANY ERROR/USAGE LUG 
;SOVERFLUWS, THIS ROUTINE HILL CLEAR THE ERROR/USAGE LUG FOR THlS DRIVE AND 
;$RETURU. 

;UVfLWBIT: EUU Htt9~ ;ERROR/USAGE UVERfLUW 
j 

LOGUfL: JSR.P £RRLOG ;SLOC. OF ERROR/USAGE LOG 
SETPIJE ERRLUG_SHR_HttB ~ JSRP E~RUJG 
ALDREG R2,1REG' LDCl B ;SMUVE 11 TU THE 1RE6 
JMP CLR25 ;SCLEAR THE LOG JHIS DRIVE & ~ETURN 
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Addr Line 

l '384'3 
198511 
1985\ 
19852 
19853 
19854 
l '3855 

02028 3715E f02B5 19856 
19857 

02~29 EU400 lf03B 19857 + 
0202A 3~100 Af7FF 19861 

Fri Aug 17 U/:38:22 199W Page i~/'3 

; This routine is used in the Wait Loop to determine if Backscan Seek 
;and ILD's should be skipped because interrupts are pending to the host(s). 

If ALU = 0 on return, the Wait Loop will continue. 
; If ALU not = u, Backscan Seek and the ILO parts of the Ua1t Loop vill 
;be skipped. 
; 
WAITSKIP: MOVE MSK2 1 1REG & NUP URUNCYL 

JSR.P Sr1BRO 
SETPG£ SNBRDJiHR_H#B & JSRP St-lBRU 
OR AQ,FOUJL,RU,ZERU & RTS 

;Loe. of Drive on-cyl. bits 
;Get ther.i 

;Check the bits & return 
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Addr Line 

19933 
19934 
l '39:35 
J9936 
19'l3l 
19941 

fri Aug 17 U7:38:22 199~ 

; THlS RUUTlNE WlLL SET AN ATTENTlUN PfNUIN6 FUR THE CURRENT DRlVE 
;UN ALL Cl!ANNELS. 

UPON ENTRY: R3 = BIT FUR THIS URlVE (24-31) 
; R4 = BIT FUR THIS DRIVE CU-23) 
;REGISTERS USED: R0,Rl,R2,U & IREG 

19943 ; 
19944 SETATTN: EUU $ 

0202B 37352 F0072 19953 
0202C 37160 4f003 19954 

l '3'355 
02020 E0400 lflff 19955 + 
0202E 05342 88006 19956 
0202F Fffff AF7ff 19957 

l '3958 
19959 
20509 
20510 
2U5ll 
20512 
20513 
20514 
20515 
20516 

02030 FFf fF E003B 2~526 
02031 FffFF EU044 20527 

20528 
02032 37352 F0005 20529 
02033 Of320 EUE15 2053U 
02034 333f2 33836 20531 
02035 371UF AF267 20532 

20533 
02036 I33F2 33834 20534 
02037 UFlUF Af26/ 20535 

21089 
02038 Cl043 fFFFf 2109~ 
02039 Cl043 ffFFF 21091 
0203A 55353 FU010 21092 
0203B 65053 f00A3 21093 

21094 

RDMSKB R2,ATTN1 ;LUC OF ATTN. PENDING H1U-I 
MOVE SHCST,ZERO & PSHLD 3 ;ATTENTION IS ON ALL HlO'S 
JSR.P ADDABlf ;ADD THE BIT FOR THlS DRIVE 
SETPGE AUDABIT_SHR_HUB & JSRP ADDABIT 
ADD DB,B,NSK1,R2 & CLPCNT EVCNTZ,Htt6 ;LUC. FUR NEXT HIO 
RTS ;RETURN 

i THIS ROUTIN£ SELECTS THE OCP. 
;IF THE UCP CANNOT BE SELECTED ON THE F1RST TRY, IT HILL BE ATTEMPTED 5 NORE 
;TIMES. IF THIS FAILS THE RUUTlNE WlLL RETURN CRTS) ttITH ALU NUT = 0. lf 
;SELECTlON IS SUCCESSFUL, ALU = 0 UPON RETURN. 
i 
;REGISTERS USED: R~ 1 R2 & IREG. 
i 
SNBRDC: JnP SMBRD 
SMBWRTC: JMP SHBURT 

OCPSELA: RDHSKB R2,5 
CALL R~,SELOCP 

; 

OR ZB,B,,R2 & BNZ UCPSELl 
MOVE ZERU,RAME ' RTS OCPDOWN 

; RfiRY cuurn = 5 
;SELECT THE OCP 
;lF NOT SELECTED, JUMP 
; RESEr OCP DtmN & RE rrnm i ALU = " 

OCPSELl: DECRD R2 & BNZ OCPSELA+2 ;DECR. RETRY COUNT & TRY A6AlN 
ADD DZC,FUUTL 1 ZERO,RAME & RTS OCPDUWN ;RETURN WlfH ALU NON-ZERO 

CKONCYL: RD HSStt 1RDDRSTl,R3 
RU HSSM,RDDRSTI,R3 ;READ CURRENT DKlVE STATUS 
RSfRBIT R3,WRITPRUT ;DON'T CHECK WRITE PROTECT 
TSTRMSK R3,SKEND+SELECT+ONCYL+READY ;NORMAL STATUS? 
BOZ.P CHK2NDA ;YES, CHECK FOR SECOND DRIVE 



HALE Listing: C:56ccl.src 

Addr Line 

02U3C £0403 33192 21094 + 
21095 

0203D £0400 lFIBB 21095 + 
U203E FFFFF El992 21096 

2Ia97 
212'34 

Fri Aug 17 07:38:22 1990 

SETPGE CtlK2NDA_SHRJlttB & BllZP CHK2NDA 
JSR.P SEEK30 ;WA1f FUR NURnAL STATUS AND ... 
SETPGE SEEK30_5HR_HttB & JSRP SEEK30 
JHP CHK2NDA ;CHECK FUR SECOND DRlVE 

21295 T ITLf f'UNCT I ON gt. ST {-Yfl..Jf.3 Tf;:'.f.~C l 1\113 

.......... _ ................ ---" ....... "................................ . .. ···--- .... _ ................ -.. " - ---·-.. ···---·----------·---·•<"•• ............................. - .... - ......... - .......... ________ .. __ ...................... -·--- ··------· "_,,_,. _______ ........................................ ·-------·-·---.... ______ ....... . 
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Addr Line FUl\ICT I 01\1 ~:1. S'f ?.Yfl . ..JEi TF::?~C J l\lt::i 

21297 
21298 
21299 

0205D 21301 
2130:5 

0205D 373F2 f002D 21306 
02~:5E 01722 4F0U2 213~/ 

21308 
0205f 01722 887Ff 2I3U8 + 

21309 
02060 313C2 Fffff 21310 
02061 333FD E007A 21311 

21312 
02062 31321 FffFF 21313 
02063 333fD EUDB0 21314 

21315 
02064 373Fl F002D 21316 
02065 01711 4f002 2t3t7 

21318 
02066 017tt 887fF 21318 t 

02067 345A2 fffff 21319 
02068 335f2 E2062 21320 

21321 

CUPTlUNAL fUNCTlUN AND STATUS TRACE CODE) 
i 
ORG Htt205D ; $for CDC 
; 
EfTRACE: RDRAMB R2 1 EFALLOH 

ADD AB,LSBZ,R21R2 & PSHLD 2 
LSHFT2 R2 
ADD AB,LSBZ,R2 1R2 & CLPCNT EVCNTZ 

OR AB,B,IH2 1R2 
UR ZB,B 11 Rl3 & JMP EfPRUCC 

;GET lHE HIT FUR THlS HAlO 
;LEFT SHIFT IT ••• 
; tlGHT PLACES 

;DISPLAY HAlU & CUNMAND 
;DISPLAY DRIVE NUMBER 

;-------------------------------------------------------------------------
EirnACEA: OR AB,B,R2,Rl ;OISPLAY llAIO & srnrus ACfION 

UR ZH,B,,Rl3 & JMP END53A ;DISPLAY STATUS & DRIVE NO. 
; 
EITRACE: RDRAMB Rl,EFALLO~ 

ADD AB,LSBZ,Rl,Rl & PSHLD 2 
LSHFT2 Rl 
ADD AB,LSBZ,Rt,Rl & CLPCNT EVCNTZ 
OR AZ,RSBZ 1 Rl0 1 R2 
OR ZB 1RSBZ 11 R2 & JMP EITRACEA 

;6ET THE BlT FOR THIS HAID 
;LEFT SHIFT IT ••• 
;EIGHT PLACES 

;RIGHT SHIFT STATUS ACTION ••• 
;TWO PLACES & JUMP 

215Ul TITLE CDC U. f.:). ct:::USf.3 Fff:TE1~::Fl\!Cf~ 

Asse~bly F~ase complete. 
~ errorCs) detected. 

21 ~:5V.l':'.J END ; ;Cross Refernce is Conaenseu Elite printing 


