HALE Listing:

Addy

Cedteel.sre Fri fug 17 @7:38:22 1990 Fage
Line

1 3 iPrinting is Condensed Pica, graphics.
TITLE SIEREA/CHALLEMGER OFERATING SYSTEM
TAB 8  ;SET ASSEMBLER T4B 5T0PS
HOLIST X
DCARE 1

FORM 4444444444
;0ptions below indicated with ;4{{ may be changed. Others nay not.
i
chCsYS:  EQU t 144 +$CDC BISK ERULATION
H
NOTCDC: EQU @ 1%
DEFECT: EQU © ;$CDC enulation doasn’t...
i s4support recorded media defects
DRVNUM: EQU @ ;$Don’t write drive no. in header
SIERRA: EGU D 1% 8 = CHALLENGER
MONTH: £8U H408 14K
DAY: - EQU HEIG 2844
YERR: EQU H#98 HEC
; v
REVISION: EBU HeB 14K $REV. A: CDHF 2 and...

Sual. 3, Type K = 738 cyls.

-

H +REV, B: Force Log option

; Cache/5S5 nix,

NATIVE: EODU 1 ;540 EHULATION FOR COC

HULTIH:  EQU @ $4N0 MULTI-HOST FILE SHARING
SHSHARD: EBU 1 (K $SHALLOH-5 - HARD SECTORED

i

UBS: EQU 8 1% 0 = ALLOW ILD-1 & 4 DN ALL PACKS

ONTARIO: EQU 6
TITLE CDC/CHALLENGER 0.S. — [ASSY. NO. 36CC11

3 SOHE HICROCODE FEATURES AND ENHANCENENTS ARE INDICATED BY CERTAIN
;SYMBOLS IN THE COMHENTS:

O\
G
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Addr Line CDC/CHALLENGER 0.S. - [AS8Y. NO. 56CC11
96 ;% = CDC DPERATING SYSTEH
99 ;4 = NATIVE HODE
113

1135 INCLUDE \ORGACDC,ORG $$CDC Link file

HE  ;This file conbains the comaon org statements to assemble the 9200 COC
17 ;modules, Date: July 24, 1998

g

'
119 BOOKLINK: EQGU H#230 ;Bookkeeping Read/Hrite linkage
120 BOOKKEEP: EGU H¥938 ;Bookkeaping starts here
121 SELECTA: EQU H#Boa i$5election starts here
122 OCPHAND: EQU Hi1000 3 30CP Handler starts here
123 HAIN: £QU H#1G80 iMain Code linkage starts here
124 CLKOCPA: EQU H#1D30 jStart of CLKOCP module
120 DIAG: EBU H#2180 ;$Diagnostics start here
126 '
121
128 DIAGHAIN: EQU NMAIN + H#10 jLinkage: Diagnostics-to-Hain ( 8 locs,)
129 SELMAIN: EBU DIAGHAIN + Hi8 jLinkage: Selection-to-HAIN (8 locs.)
138 SELMAINA: EQU SELHAIN + H#1C jLinkage: Select-to-HAIN (contd.) (12 locs.)
131 CLKMAIN: ERU SELRAIRA + HE3C jLinkage: CLKOCP-to HAIN (16 locs.)
132
133 EHD jEND OF TINCLUDE' FILE
137 LIST § ; ;Select Condensed Pica printing
138 TITLE2
139 LOG: EBU HORAT jforced Error Logging (veduced retries)
148 HNOLOG:  EQU RAT jHormal Error Logging (& retrias)
141
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Addr Line CDC/CHALLENGER 0.S. — [ASSY. NO. 56CC11
20000 143 ORG @2
00008 EAABF 3BACC 144 CTL SHC,SYSRST & CJHP NPBCLRF,CLRAGR ;PROCESS SUBSYSTEHM CLEAR
00001 FFFFF EQ2CE 143 JiP CLREO ;PROCESS HAINT PANEL CLEAR
146
7 WATT 1LO0F
148
88002 3789F SFO@4 149 WAITOB:  RDREGA SPIST & LDAR $+2 ; CHECK FOR E.F,
48003 E46F1 3384E 150 CTL HIO, ENCHY & BNI EFPROCA ;ENABLE TAGS % IF E.f,, PROCESS IT
15
00004 3709F SFEOE 157 HAIT@L:  RDREGR  SPIST & LDAR $+2 ;E.F. pending?
08003 FFFFF 3384 158 BNz EFPROCE i¥es, process it
199
168 ; Seek Complete Polling
161
80006 3714E FOBI4 162 HOVE HSKY, IREG & NOP SKPEND ;15 THERE ANY SEEK...
20007 373E2 1FB3B 163 RDREGB IREG,R2 & JSR SHBRD ;COMPLETE PEHDING?
164 BNL.P POLL1D +1F YES, 60 TO POLLING
00008 E@401 33BAA 164 + SETPGE POLL1G_SHR_H#B % BHIP POLL1Q
163
000@9 333F9 oFBOF 172 WAIT@2:  OR IB,B,,R9 & LDAR WAIYES ;CHECK DELAY TIHER
080eA E7C0D 33020 174 CTL 0CP,OCPDSEL % BOZ DISPOQ ;1F TIHE-0UT, DISPLAY ROUTINE
BBA@B 133F9 5FOAZ 175 DECRB R9 & LDAR HAITGA ;DECR. TIHER
9008C £7C0@ 33820 176 CTL OCP,OCPDSEL % BHI DISPOR@ IF HO TIREOUT, DISPLAY ROUTINE
BOa0D EQWIM FFEFF 177  WAIT@3:  CTL SC,UHPRST +DESELECT CURRENT HID
QEOOE FFFFF IF125 181 WAITG2A: JSR ALLOWALL iAllov E.F's on all HAIO's
182
' 183 WAIT@S: ERU
800@F 3709F SFett 187 RDREGR SPIST & LDAR %42 1 1F AN E.F. RECEIVED...
00010 FFFFF 3384 188 BHZ EFPROCA ;PROCESS 1T
189
199 Attention Folling
191 H
88011 373F2 FOB2F 192 RDRAMB RZ,ATTHHIO GET LAST ATTN. HAIO HUHBER
80812 34723 FFFFF 193 OR AL,LSBZ,RZ,R3 ;COHPUTE LOCATION. ..
gae13 01723 FFFFF 194 ADD AB,LSBZ,R2,R3 ;OF ATTENTION PENDING...
00014 3705F FOB72 193 RDHSKE ATTHL ;70 CHECK
Bee15 BOI3E 1FB3B 196 ADD AR, FOUTL,R3,IREG & JSR SHBRD  ;GET ATTENTION PENDING BITS
197 BNZ.P POLLAY i IF ANY, ATTENTION POLLING
0ea16 E@401 33B4C 197 + SETPGE POLLOB_SHR_H#B & BHIP POLLOA
198
88017 OB3F2 FFFFF 199 HAITI2:  IHCRB R2 INCR. ATTH. HIO NUMBER
80018 453352 ra@e3s  ze0 HSKRBIT R2,3 ;IF HO. 4, RESET BACK TO ZERD

88019 2412F Fop2F 281 ALDRAN R2,ATTNHIO $SAVE HEXT ATTH. HID KO,




HALE Listing: C:dbcel.sic

Addr

BBA1A FFFFF 1FI23

@021p 3709F SFO1D
9001C FFFFF 3384€

(001D £0483 1F1C9

Q001E EQ404 1F028
B091F 433F9 33804

80020 3789F SFe22
80021 433FD 3384€

80022 373F3 FOBBA
88023 43053 Faeez

80824 £0401 33BB8

08825 371FE FOBBF
88026 371F9 FOOBE
Bea27 45033 rogal
80028 £3000 83FFF

80029 E30CB FFFFF
80024 43358 roaer
2828 433F9 33802
0802C FFFFF £1021

202
203
204
283
206
207
208
209
218
210
211
212
212
213
229
22
222
238
23
232
23

234
233
233
236
237
238
239
240
241
242
242
244
243

+

Line CDC/CHALLENGER 0.S5. -

j
HAIT14:

i
H [ ]
i

HAITIS:

i
HAIT1G:

Fri Aug 17 97:38:22 1990 Page ¢

LASSY. NO. 36CC11]

JSR ALLOWALL +Allow E.F'S on all HAID's

RDREGR SPIST & LDAR WAITIS
BRI EFPROCA

IF AN E.F. RECEIVED...
;PROCESS IT

ck/0CF Intervupt FProcessing

JSR.P CHKOCP CHECK FOR CLOCK OR OCP INT.
SETPGE CHKOCP_SHR_NB & JSRP CHKOCP

JGR.P WATTSKIP ;Any interrupts pending?
SETPGE WAITSKIP_SHR_HEB & JSRP WAITSKIP
RESETR R9 & BHI WAITHY iYes, skip rest of Hait Loop

RDREGD SPIST & LDAR $+2
RESETR R13 & BNZ EFPROCO

sIF AN E.f. RECEIVED...
;PROCESS 1T

LD Entry/FEeturn

RORAMB R3, ILDFLG

TSTRBIT R3,2

BuZ.P POLLIZ2

SETPGE POLLI2_SHR_H4B & BHIP POLLI2

$GET ILD FLAGS
jIF ANY ILD SEEK COHPLETE...
{PENDING, G0 TO POLLING

HOVE RAKE, IREG & NOP RETURN
HOVE RAME, IREGH & NOP RETURNA
TSTRBIT R3,1

RD SCP,PRECPB,RE & CJIR NALUZ

$GET ILD RETURN ADDR

+ILD ACTIVE?
+YES, RETURN TO THE ILD

CTL SCP,HPPGCLR
HSKRBIT RO, HH#F

RESETR RS & BOZ WAITAA
Jip 1LD02

sRESET PUSH-BUTTON REG.
sCHECK FOR ILD 1-F

+ND, ONCE KORE THRU WAIT LOOP
sSTART THE ILD
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Addr Line CDC/CHALLENGER 0.S. — [ASSY. NO. 56CC11]
247
148 DISFLAY ROUTINE
249
00020 E7CO0 4FB81 258 DISP@@:  CTL OCP,OCPDSEL & PSHLD 1
8002€ £3030 887FF 231 RD SCP,PGRHSEL,RO & CLPCNT EVENTZ ;READ THUMBHHEEL SWITCHES
232 JSR.P FRBDISP sCHECK FOR E.C. DISPLAY
8002F £Q403 1F@1 252 + SETPGE FRBDISP_SHR_H#B % JSRP FRBDISP
§0838 45850 Fo4B8 253 TSTRBIT R@, 4080 s CHECK FOR DISPLAY < 4@
254 BOI.P SHDISPA 1 IF < 490, SH-BUFFER DISPLAY
88031 £Q483 3363F 234 + SETPGE SHDISPA_SHR_H#B & BOZP SnDISPA
233
88032 cBBBF FFFFF 256 XOR AG,8,RE +HASK OFF BIT 400!
88033 327F0 FFFFF 257 0rR 18,L5BZ,,R0 jHULTIPLY: THUMBMHEEL SMITCHES...
88034 BQ10E 1FO3A 208 ADD AB,FOUTL,RG, IREG & JSR DISPA2+1 ; X 3 = SnB MEMORY ADDRESS
20035 9330F 17039 259 HRTL SCP,LDDISPYL,R® & JSR DISP@2  ;DISPLAY BITS 24-33
Q8836 9268F 1FO39 260 HRTL SCP,LDDISP2,R@ & JSR DISPB2  ;DISPLAY BIVS 12-23
80037 3706F FFFFF 261 RDREGE SHCST ;RESET XHC PARITY ERRORS
28038 9378F SFFFF 262 WRTL SCP,LDDISP3,RE & JAR ;DISPLAY BITS 8-11 & RETURN
63
90039 GFIEE FFFFF 264  DISPB2:  INCRD IREG, IREG
B803A 37300 AFTFF 263 RDREGE RAHI,RB & RTS GET 5HB DATA

266

—-
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fddr Line CDC/CHALLENGER 0.S. — [ASSY. NO. 36CC11]
268 j  THE FOLLOWING ROUTIHE WILL READ 3 CHARACTERS FROM SoB AS ADDRESSED BY IREG

269 ;AND AGSEMBLE THEW INTO A 36-BIT WORD IN RG % G.
P21

1

80836 37QDF 1FB43 271  SHBRD:  RDREGR RAHI & JSR SHBRDL ;6ET BITS 24-35 INTO @
8003C 37300 FFFFF 272 RDREGB RAHI,RO GET BITS 12-23 Aub...
083D DBFFO 1FB43 273 RDXFR SHC,,RB & JSR SHBRD1 ;HOVE THEN TO REB-UPPER
0803E 33300 FFFFF 274 OR DB,B,RANI, R ;GET BITS 8-11 & MERGE 12-23
08asF 37331 FO028 2735 RONSKB R1,28 jBIT FOR XNC ERROR
40840 43111 FFFFF 276 ARD DB, FOUTL, INTRY,RY sCHECK FOR XKC ERROR
gee41 30100 A37EF 277 OR AQ,FOUTL,RA, ZERD & CRTS ALUZ  ;IF NONE, RETURH
88042 3401F E@3BY 278 RTOQ R1 & JHP IRPTI2 }PROCESS AC ERROR

219
88943 BFIEE AF7FF 288 SHBRDI:  INCRD IREG,IREG & RTS

281

282 5 THE FOLLOWING ROUTINE WILL HRITE A 36-BIT HORD FROM @ & R@ INTD THREE
233 ;CONSERUTIVE LOCATIONS OF SMB NEWORY AS ADDRESSED BY IREG.

84 g
20044 321D 1FB42 285  SHBHRT:  QLDREG RAMI & JSR SHBRD1 ;GAVE BITS 24-33
000845 34900 1F@43 286 ALDREGY R, RAHT % JSR SHBRDY 1SAVE BITS 12-23
88046 34180 AF7FF 267 ALDREG RA,RAHI & RTS 1SAVE BITS 8-11 & RETURM

288

298 TITLE CDC/ACHALLNGER E.F. PROCESSING

93
A884E 302 ORG H44E

304

305 ; THE FLAG REGISTERS ARE:

K11

w7 BIT HEANING

08 ; RU

30 f HRITE MEXT RECORD (HRITE)

e 1 FORCED E.F.

) DS 2 HISTORY 2 (ECCLOG)

U3 3 HOHE ADDRESS

e 4 READ COUNT

1T EHD CYL./EHD HEAD (ILD'S)

38 3 SPECIAL FLAG (VARIDUS ROUTINES)

320 ;% & (not used)

329 7 1-TRACK

KX 8 READ HEADER MODE (READ)

382 SEEK TO ALTERNATE (HRITE)
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fddr Line CDC/CHALLNGEER E.F. FPROCESSING

KX I 9 ALTERNATE TRACK

KL B 12 U-COMPLETE

[ 11 SECOHD DRIVE

3k 12 U-BUS PARITY ERROR/U-SIDE DHA CHECK

38 3% 13 (not used)

M3 14 DISK READ/HRITE STARTED

M 13 CHANNEL PARITY

M3 16 FIND ALTERNATE (ILD 4 & FORNAT DEFECTIVE)

346

M7

248

49 5 RIS

358 8 HEADER READ

) S 1 TRUNCATION

w2 2 ABSOLUTE ADDRESS (CORYVERSION)

36 3 RTZ (RETURN-TO-ZERD)

358 ;% 4 DEFECTIVE (ILDY

w3 3 NO E.C.C. CORRECTION

367 b (HOT USED)

39 7 SEEK ONLY (SEEK)

378 8 READ OHLY (SELECTION)

3 9 NO DATA XFER, (READ)

72 FORMAT FLAG (MRITE)

an 18 SH-RETRY

KYE I i ADVANCE HEAD

a5 12 ADVANCE CYLINDER

36 COLLISION (ENDING)

Y Y 13 POLLING (SELECTION)

!/ 14 U-IHITIATED (READ & MRITE)

38 15 SEEK ERROR (SEEK ILD'S)

3/ DISK ECC CORRECTABLE (READ DATA SPECIAL)




HALE Listing: Ci:S6cclisre

Addr

9804E 373F3 FEQ2D
2004F 48333 FFFFF
88050 EGea4 73851

00051 433FF BFFFF
80032 4334E Foe02

80833 373F0 FOBBA
08034 33330 FO0B4
0eBa5 3410F FOABA
00856 7413€ SFO7D

80857 3745F Fo056
20038 Q613E FFFFF
80239 OF381 GFTFF

8883/ E£4077 £0OQSE
00038 £4078 EQQSF
8085C £4070 £8068
0023D E407t EQ06!

0003E 337F1 FFFFF
BBO5F 337F1 FFFFF
30068 337F1 FFFFF
80861 3411F Fep2Dd
00062 3411F FO0ZE
80863 £4208 FFFFF
80064 E4404 FFFFF
86863 37353 Fooza
80666 43083 4F007
88867 3746F B3BEL
08068 43083 887FF
BBBES 373FD FA205

0006 E4200 FFFFF
20068 E4488 EQ44D

88d6C 37283 1F348
00060 373AQ FFFFF
HBAGE 3715E FO278

geacr 3785F roea3
80078 46368 FFFFF
30871 E4200 FFFFF
20072 £4408 FFEFF
88073 34307 1F336

80074 45337 FFFFF
80073 46240 FOB3F

Line DG/ CHALLMEGER

39
392
393
394
395
396
397

397 +
397 ¢+
397 +

338
399
400
401
482
403
4084
405
486
187
408
409
410
411
412
413
414
413
419
429
421
422
423
424
423
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441

Fri Aug 17 87:38:22 1990

E.F.

EFPROCE:  RDRAHB R3,EFALLON
AND AT, B, R3, 3

CTL SHC,SMCRST & CJARB NALUZ,S+!

RESETR RIS & RSTSTAK

AND DB, B,HSK1,R14 & NOP HE2
RSTHBIT 4, ILDFLS

RORAMB RO, ILDFLG

RSTRBIT RO, 4

ALDRAH RO, ILDFLG

NALDREG R3,IREG & LDAR EFPROC3

i
; SELECT THE HIO
i
RDHSKR $-1

ADD D@, FOUTL,VPE, IRES
ADD DIC,B,IERD,RL & JIR

CTL HID,SPILCHE & JhP 4§44
CTL HIO,SPILCHI & JiP $+4
CTL HID,SPILCHZ & Jnp $+4
CTL RHIO,SPILCHI & JHP $+4

OR 7B,LSBZ,,R1
0R B, LSBI,,R1

OR 78,LSBZ,,R1

ALDRAH R1, EFALLON

ALDRAH R1,BITHIO

CTL HIO,EFRERS

CTL HID,HIOTGTS

RDHSKB B2, 20

AND DB,E,HI0ST,R3 & PSHLD 7
ROREGE SHCST & CJPOP NALUZ,EFPROCE
AMD DB,0,HIOST,R3 & CLPCNT EVCNTZ
RORAHB R13,LASTORY

EFPROCE:

i
EFPROCA: CYL HID,EFREER

CTL RIC,HIDTGTR & JHP READE2
i
EFPROCB: RDREGB UBR2,R3 & JSR CLRHSSH
RORESD UBR1,RD
ROVE NSKZ,IREG & NOP EFSTACK

RONSKR 3

AND D@, B, SHCST, RS

CTL HIO,EFRECR

CTL HIO,HIOTGTR

RTOR RO,R7 & JSR AGEAD

NSKRBIT R7 H4FFFF
AND DQ,B,NHSK1,R13 & NOP HE3F

fage 8

FROCESS TG

JGET E.F. ALLOWED RASK
;15 THIS HID ALLOWED?
i IF NOT, IGNORE IT FOR nOW

+RESET FLAGS EXCEPT FORCED E.f.
jReset ILD Running flag

;BIT FOR THIS HAIO TO IREG

10= BIAS FOR HIO SELECTION
sIREG = HIO TO BE SELECTED
{SELECT AN HID

1SELECT HIO 4
1SELECT HID 3
sSELECT HID 2
1SELECT HIO 1

SALLOH ONLY THIS HIO
sCURRENT HIO IS LAST HID
sREQUEST THE E.F. WORD
sREQUEST THE E.F. HORD

1SET E.F. AVAILABLE MASK
1E.F. AVAILABLE?

1YES, GET E.F. WORD

fE.F. AVAIL?  TIHE-OUT?

1GET LAST DRIVE NUMBER FOR...

iNO E.F. AVAILABLE
; EQUIPHENT CHECK

;GET F.H. 12 fiSB'S & CLEAR HSSH
jGET F.U. 24 LSB'S
;LOC. OF E.F. DISPLAY

sPARITY MASK

;U-bus parity errors to RE
;CLEAR E.f. REQUEST

;24 LSB'S T0 R7; DISPLAY AGEING

i ISOLATE IFER./PREP. LENGTH
; ISOLATE DISK URIT RO, IN R13
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Addr

90076 323F4 4F003
80877 336F0 BBIFF
00878 4634C FO83F
80879 FFFFF E205D

aea7a 3715E Fa287
80078 FFFFF 1F120
8087C E44B8 SFFFF

83870 37353 Feadt
8087t 45883 FFFFF
@807F 333F8 23907
8088 FFFFF 3391C

48081 43834 Fogee
08082 cages 33100
80883 4585E Foeoa

00884 EQ481 33031

80885 3718f FO242
80086 3710F FO362
Ba887 £503C Fa0a4
§0088 320rF 3308D
80089 20840 FOOIF

B208A EB401 3J52F2
Ba8BB 373F0 rO271
0888c 45130 Fea3a
88880 348CF 33RAA
B@0BE B615E F1B9@

paaBr 37959 F1898
08890 FFFFF 6F7FF

443
446
447
448
449
438
43t
432
433
434
435
436
457
438
439
468
461
462
463
464
463
466
466
467
468
4869
470
4N
472
473
473
74
475
476
478
491
492
493
494
433
496
497
498

fri Aug 17 B7:38:22 1990

OTOR R4 & PSHLD §

LSHFTDI RO

AND D@, B,HSK1,R1Z & HOP HE3F
JHP EFTRACE ;

i UFDATE E.F. COUNT

EFPROCC: MOVE NSK2,IREG & NOP EFCOUNT
JSR IRCCHT
CTL HIO,HIDTGYR & JAR

i CHECK FOR CHANNEL PARITY ERROR

EFPROC3: RDHSKB R3,1
AND DB, @, HIOST,R3
OR IB,B, k8 & BNI PARERRE
BNL EFPARITY

1

FUPROCA: TSTRBIT R4,880
LTL SHC,UNARST & BOZ COMREJL
TSTRBIT R14,8008
BHI.P SENS0Q

Page 9

Ling ZDC/CHALLNGER E.F. PROCESSING

;SAVE BITS 24-35 IN R4 TEHPORARILY

;HOVE COHMAND CODE INTO POSITION

; ISOLATE COHMAND CODE IR R12
s#EX0PTIONAL TRACE PATCHex#

;LOC. OF E.F. COUNT
;THCR, COUNT OF E.F'S
s CONTINUE

sCHAN. PARITY ERROR HASK
;BUS-0UT PARITY ERROR?
;Yes, jump; U-bus parity?
;Yes, process it

jCHECK FOR BIT 33 IN FUNCT. WORD
IF HOT BIT 33, COMAAHD REJECT
;CHANNEL PARITY ERROR?

;Yes, send Sense

SETPGE SENGBO_SHR_H#B & BNIP SENSOD

RESETRAH CASHSTAT
RESETRAN SEEKONL

TSTRHSK  R12,4

0 10,0 % BOZ FUPROC!

SUBB DB, D, HSK1,R13 & NOP D431

CJuP.P ALB,SEL22A

;RESET CACHING STATUS
;Clear Seak Only flag
;Sense 1/0 command?

iYes, don’t check drive no.
sDRIVE NO, GREATER THAM 317
+IF YES, INTERVENTION RE@D.

SETPGE SEL22A_SHR_H4B & CJHPP ALB,SEL22A

RORAHB RD, EFSTACK+1
TSTBIT R0, 30
FUPROCI: RTOR R12 % BNI CONV34
ADD D8, FOUTL, HSK2, IREG
/% NOP EFCHDEC
OR DZ,FOUTY, 1SK2, IREGH
/% NOP EFCHDEC
JIR

16ET E.F. BITS 12-23

;BIT 16 OR 17 SET7?

1$Yes, error. Comaand fo B-reg.
; add comaand and base address

3 of command decoder table

; sel upper address

; Jump through table

i
TITLE  COMMAND PREOCESSING — DU, FUNCTS.
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Addr : Line COMMAND FROCESSINMG — O.U. FUNDTS.
e
B MO OFERATION COMMAMD ~ 03
Sez 3
583 NOOP: JSR.P DOUBLE s DOUBLE DRIVE NO. IF NEEDED
DA3! EB4E2 1F125 503 + SETPGE DOUBLE_SHR_HB % JSRP DOUBLE
00A92 37357 FOBOE 504  NCHMPLTO: RDHSKB R10,6 sSTATUS ACTION CODE =06
585  NCHPLT1: EQU §
@B093 FFFFF EBD3E 509 JHP ENDEO sGEHD NORMAL STATUS
510
al i
512 3] READ AND RESET DRIVE ERROR COUNTERS - 20
i3
314 RDRSTERR: SETHBIT 9@,5ENBY ;5Sense 7 = Format 9, Hsg. @
00094 27350 FOE90 514 + RDHSKB RO, 90
80895 3418F FOEA7 514 + ALDRAN  RD,SENDT7
515
a6 H
HT 3] SENSE I/0 COMMAND -~ @4
g
pBHOE 423F0 IF36E 519 SENSID:  RESETR R® & JSR AGESENS
80097 FFFFF EGCS1 520 JiP SENSG8 ;SEND SENSE BYTES
521

330 TITLE COMMANMD PROCESSING — SEEE FUNCTS.




HALE Listing: C:SGecl.sre

fiddr

00098 EQ481 1F169
88099 433fB EB1BS

80994 E£0401 1F169
88898 FEFFF 1F285
8099C FFFFF EB127

00030 £e401 1F169
BOQ9E FFFFF 1F204
a009F FFFFF EO127

332
333
334
333
323
336
337
338
339
240
M
342
42
343
544
343
346
a47
348
349
49
339
391
352
333

+

+

+

Fri fug 17 87:38:22 1930 Page 11

Line COMMAND FROCESSING ~ SEEE FUNMCTS.

iy
i| BECALIBERATE — 13
o

!

CALIBRAT: JSR.P SELD@ CHECK DRIVE OM LINE
SETPGE SELEB_GHR_HeB % JSRP SELBO
RESETR RI1 & JHP SEEK20 ;RE-1ERD THE DRIVE

i
i} TEACE FOSITION RELATIVE SEEE — @B OR
i

'IQECTUH FOSITION RELATIVE SEEE - 2R

i

RELSEEK: JSR.P SELOG +CHECK DRIVE DN LINE
SETPGE SELAA@_SHR_NEB & JSRP SELAD
J5R Convet ;GET RELATIVE ADDRESS
JnP SEEKSQ ;60 SEEK

i

il SEER — @7 R SEEE ANMD SET SECTOR - 27

i

SEEK: JSR.P GELDD ;CHECK DRIVE O LINE
SETPGE SELGB_SHR _HiB % JSRP SELGW
JSR Convea jGET ABSOLUTE ADDRESS
JiP SEEKDR ;60 SEEX

TITLE COMMAND FROCESSING ~ WRITE FUNMITS.
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Addr Line COMMAND FROCESSING ~ WRITE FUNCTS.
3599 ;
W6 5] WERITE DATA AMD FAD ZERDS -~ 69
557
008A@ 2535F FOBIB 558 HRANDPAD: SETRBIT R1S,10 sGET NO READ LAST RECORD FLAG
559
b1 B
Bl 3] WRITE DATA - 0D
62
563 WRDATA:  JSR.P SELGD sCHECK DRIVE O LINE
000A1 £8481 1F169 563 + SETPGE SELGO_SHR_HEB & JSRP SELUO
BOBA2 FFFFF 33114 564 B0Z YFEREA s IF XFER. LENGTH =0, ERROR
565
000A3 4505F FO108 566 TSTRBIT R15,100 iCHECK FOR READ ONLY
000A4 FFFFF 33914 567 BNZ RDOHLY i IF READ ONLY, ERROR
OBAS FFFFF {FOB2 568 JSR CONVCHK 1GET & CHECK RELATIVE ADDRESS
B00AG FFFFF E0S3C 569 JuP HRTOEO ;60 WRITE
578
g
72 ] FREP TRACK - 01
HTE
ORA7 3535E FOQBA 574  PREPTRAK: SETRBIT R14,80 1BET 1-TRACK FLAG
575
516
3l PREEP CYLINDER - 21
g
579  PREPCYL: JSR.P SELB s CHECK, DRIVE ON-LIHE
BO0AS 0401 IF169 579 ¢+ SETPAE SEL@A_SHR_HB & JSRP SELOD
808A9 3714E FOOAE 580 HOVE MSK1,IREG & HOP PREPA s JUHP LOC. TO IREG
800AA 65057 FOO74 582 TSTRUSK R7,D8116 1$PREP. LENGTH = 1167
BOOAB FFFFF B37FF 583 CIIR ALUZ +$YES, CONTINUE
QO0AC 320FF FFFFF 584 0r 10,0
BOOAD FFFFF 33918 590 BNI FHTBADS s IF HOT, ERROR
QOCAE 4505F FO108  S91  PREPA:  TSTRBIT R15,100 ;CHECK FOR READ ONLY
BOOAF FFFFF 33914 592 BNZ RDONLY s IF READ ONLY, ERROR
DOOBE FFFFF 1F284 593 JSR CONVEE {GET ABSOLUTE ADDRESS
BRBBI FFFFF E1F34 594 JHP PREPED 160 FORMAT WITH CONTROLLER DATA
995

612 TITLE COMMAND PROCESSING — BEAD FUNDTS.
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Addr Line COMMAND PROCESSING — READ FUNCTS.
000B2 FFFFF 1F205 647  CONVCHK: JSR CONVOL jGET RELATIVE ADDRESS
POOB3 FFFFF E1087 649 JHP ADDRCHK 1$Check relative address

£53

65

67 §] READ DATA SFECIAL — 3E

658 ;L
080B4 3535F FOO20 659  RODATSPC: SETRBIT R15,20 ;SET FLAG: NO ECC CORRECTION
00085 FFFFF EQ0B7 660 JiP READDATA jHORMAL READ

B61

£62

663  j| READ VERIFY - @A

664

665 RDVERIFY: JSR.P SETVERFY 1SET VERIFY MODE & SEEK ONLY FLAG
00086 Q403 1F233  £6S + SETPGE SETVERFY_SHR_H#B & JSRP SETVERFY

666

66T

668 j] READ DATA - QE

669

678 READDATA: JSR.P SELOQ ;CHECK DRIVE ON LINE
00087 EQ401 IF169 670 + SETPGE SELED_SHR _HEB & JSRP SELUO
Q08B FFFFF 323118 671 BOI XFERED + IF TRANSFER LENGTH = 8, ERROR
00089 FFFFF 1FEB2  £72 JSR CONYCHK yBET & CHECK RELATIVE ADDRESS
0DEBA FFFFF £0487 673 JHP READAD 1READ THE DATA

674

75 ;

676 ;| READ FULL TRACE - 16

877
QDOBB 3535E FEMBB 678 RDTRACK: SETRBIT Ri4,68 1SET FLAGS: HOME ADDR. % 1-TRACK

679 RDTRAK1: JSR.P SELEQ jCHECK DRIVE ON LINE
DOOBC EQ401 IF169 679 + SETPGE SEL@Q_SHR_HEB % JSRP SELAD
000BD FFFFF 33114 680 BOZ XFERQO jIF SFER LENGTH =0, ERROR
QOBBE FFFFF 1F204 681  RDTRAK2: JSR CONVED +GET & CONVERT ABSOLUTE ADDR.
000BF 433F6 EQ407 682 RESETR R6 & JHP READQQ ;50 READ

£83

8B4

685 ;] READ HOME ADDRESS SFECIAL - 36

686
QODCO 3535€ FO@AS 687  RDSPECAL: SETRBIT R14,8 1SET HOHE ADDRESS FLAG
Q00C1 37357 FORA4 688 RDMSKB R7,4 jSET TRANSFER LENGTH = 4
BOBC2 FFFFF EQBBC 689 Jnp RDTRAK! s CONTINUE

£90

691

692 ;| READ COUNT -~ 132

893
000C2 3535 FOI18 694  READCNT: GSETRBIT Ri4,110 1SET READ HEADER & COUNT FLAGS

080C4 37357 resoz £33 RDHSKB R7,2 ;SET TRANSFER LERGTH =2
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Addr

800C5 £8421 17169
880CE 34374 1FLES
@pacy 3738 FFFEF

BoacE £0483 1F192
880C3 373F9 FOBIS
4aacA 433F6 1F1FL
808CE 34320 FFFFF
80acc 433F5 EQ40A

800CD 3525E roeea
#80CE 3335F Fo0ze

Q08CF EQ40L 1F169
08608 373F0 Fo2CD
892Dt FFFFF 1F368
88302 61178 FEFFF
88803 FFFFF 33AAB
88804 FFFFF EQOBE

Line COMMAND FEOCESS TME

636
696 +
897
£98
899
639 +
7048
701
792
703
784
136
716
17
718
719
720
720 +
121
722
723
724
125
726
727

fFri Aug 17 87:238:22 1990 Page 14

~ REEAD FUNCTS.

ISR.P SELOG

SETPGE SELBE_SHR_H#B & JSRP SELOD
RTOR R7,R10 & JSR CYLOG

ROREGR RAHI,R11 JBET CURRENT CYLINDER
ISR.P CHE2NDA iCHECK FOR A SECOND DRIVE
SETPGE CHK2NDA_SHR_H$B & JSRP CHK2NDA

RDRAHB R9,SEN412 {GET CURRENT RECORD HO.
RESETR RE & JSR HEADRD sGET CURRENT HEAD THIS DRIVE,
RTOR R2,R12 THOVE 1T T0 RIZ...
RESETR RS & JUP READEGL TAND GO READ THE COUNT

;CHECK DRIVE O LINE

]

1| SFACE COUNT AND READ DATA — 26

!

SPACE.RD: SETRBIT R14,88 {SET 1-TRACK FLAG
SETRBIT R1S,20 ;SET NO ECC CORRECTION FLAG
JER.P SELAD sCHECK DRIVE ON-LINE
SETPGE SELOD_SHR_NEB & JSRP SELGO
RDRAHB RE, RECLATH sGET RECORD LENGTH AND...
ISR FOURSDN sCONVERT IT TO BYTE LENGTH
XOR AB, FOUTL,R7,R0 +IF BYTE RECORD LEHGTH NOT...
BNI CONV3S jCORRECT, COMHAND REJECT
JHP RDTRAK2 160 READ

TILE  COMMAND FROCESSING - ERRORS

;COMPUTE LOC. OF CUR. CYLINDER
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fAddr

g01a0

20180 37352 raaot

08101 EQ4B3 1F125
00162 37333 raedd
00183 3412F raog7

#0184 37350 roaca
80185 3410F rooee
80186 FFFFF EAD3F

28107 3335E roens
00108 6385C roped
001@9 FFFFF 33881

80124 £@403 1F125

80108 37359 raaaD
0016C FFFFF ERIGE
80180 37359 foaas

BB10E 37330 rogza
8010F 3410F FOBEG
80118 37333 ropa7
gal1t FFFFF EQD4Q

88112 37353 roaze
80113 3413F rapac

88114 37350 rage2
a8115 3410F ropet
80116 37352 rapg
80117 3F383 £0103

88118 37352 ropasg
83119 FFFFF £0102

Ba11A 37352 rope3

Line DOMMAND FEOCESSINMG -~ ERRORES

729
738
731
732
733
734
734
733
736
137

137 +
737 +

738
739
748
41
742
743
744
743
743
746
747
748
749
738

750 +
750 +

751
132
733
734
733
736
737
738
738

-+

738 +

739
760
761
762
763
764
763
766
767
768
769

ORG Hi100

Fri Aug 17 87:38:22 1930

fage 13

1| COMMAND EEJECT ROUTIME

;l

COMREJL:

COMREJLIA:
COMRESZ:

'
H

RDUSKB 82,1
JSR.P DOUBLE

SETPGE DOUBLE_SHR_H#B & JSRP DDUBLE

RDHSKB R3,4
ALDRAM R2,SENB7
SETHBIT 80,5EH00
RDHSKB  RE,80
ALDRAM RO, SENDD
JHP ENDID

i CHANNEL FARITY EREDE

i
PARERRD:

'
PARERRL:

PARERR1A:

i READ
;
RDONLYA:

RDONLY:

SETRBIT R14,B8068
TSTRHSK R12,4
BOZ FuPROCA
JSR.P DOUBLE

SETPGE DOUBLE_SHR_H4#B & JSRP DOUBLE

RDHSKB RY, HaD

Inp $42

RDNSKB RY, HeB
SETMBIT 20,SENG0
RDHSKB 89,28
ALDRAH RO, SENGO
ROHSKB R3,7

JHP ENDLEA

ONLY SHITCH ON DRIVE

RDHSKB £3,28

ALDRAN R3,SEN112

SETHBIT 2, SENGI

ROHSKB  RD,2

ALDRAH R, SEND

RDUSKE R2, 10

ADD DIC,B,IER0,R3 & JHP COMREJ?

;SET SENSE 7: INVALID COnMdAND
;DOUBLE DRIVE NO. IF HEEDED

JRECOY, ACTION = 4 (LOMH. REJ.)
+SAVE SENSE BYTE 7
i5Sense @ = Connand Reject

+5END UNIT CHECK

jSET CHANHEL PARITY FLAG
;CHECK FOR SENSE 1/0 COMPAND
; IF SENSE 170, PROCESS IT
;DOUBLE DRIVE NO. IF REEDED

STATUS ACTION = QD
; STATUS ACTION = OB

{SENSE @ = BUS OUT PARITY ERROR

jRECOVERY ACTION = 7
$SEND UNIT CHECK

GET BENSE 12, FORMAT 1 =..,
JURITE READY UNSAFE
;1Set Sense I: Hrite Inhibited

}GET GENSE 7: FORMAT 1, MSG. 0
{RECOVERY ACTION = 1

i BAD FOREMATTING INFORMATIOM

!
FHTBADA:

i DATA TEANSEFER LENGTH =@

!
IFERBE:

RONSKE R2,8
JHP COMREJLA

RDHSKB R2,3

;SENSE 7: HRONG PREP. LENGTH

$GET SENSE 7: YORD COUNT LESS THAN




HALE Listing: C:SGcclusre

Addr

00118 FFFFF E0102

8011C 6385C FoBR4
8e11h FFFFF 33081

8811E E8403 1F125
8011F 34383 EQ3BA

g8128 378DF Come2
80121 QRIFD FFFFF
88122 271EE ARBFFF
80123 3700F 98124
80124 FFFFF AFTEF

88125 37350 FOQBF
88126 3410F AFO2D

Line

7178
1!
2
773
774
775
776
776
171
778
719
788
781
782
783
784
785
786
787
789
789
798
791
792
793
794
793
197

Fri Aug 17 07:38:22 1990 Page 18

COMMANMD FPROCESSING —~ ERRORS

JHP COMRETIA JREQUIRED

3 Process U-bus Parity error on a Function vord,

)
EFPARITY: TSYRHSK R12,4
BOZ FHPROC
JSR.P DOUBLE
SETPGE DOUBLE_SHR_HBB % JSRP DOUBLE
RTOR RB,R3 & JHP IRPTI2+1

;5ense 1/0 command?
;¥es, continue processing
;Double drive no. if needed

;Send Equipment Check

i THIS SUBROUTINE INCREHEMTS A 36-BIT COUNT IN 3 COMSEQUTIVE 5SnB REHORY
;LOCATIONS,

;UPON ENTRY: IREG = LOC. OF 12 LSB'S TO BE INCREHENTED

jREGISTERS USED: @,IREG & EVCHTR

!
INCCNT:  RDREGD RAMI & LDCT 2
ADD 70C,FOUTL, ,RANI ; IHCREHENT THER
DECRD IREG, IREG & CRTS NLCI sIF N0 OVERFLOW, RETURN
RDREGQ RAMI & CIPCHT EVCNTZ,INCCHTH ;GET NEXT 12 BITS
RTS sRETURN IF 36-BIT COUNT OVERFLOW

$6ET 12 LSB'S AND...

+  This subroutine allows E.F's on all HAID's,
i
ALLOWALL: ROMSKB R@,HEF

ALDRES RO, RAHE & RTS EFALLOY

;Bits to allow all E.f's
;5et then and return

TILE D 0.8, —~ SEER ROUTINE
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Page 17

THE CYLINDER NO. IS TAKEN FROM SENSE BYTES § % 9, FORHAT 4,3,

+DRIVE HRITE PROTECTED

Addr Line IR DL 8. —~ SEEE ROUTINE
886
887
g THE SEEK ROUTINE WILL SET HEAD (TAG 2) ON THE SELECTED DRIVE.
809 ;THEN THE ACTUAL SEEK WILL BE STARTED. (SET CYLINDER - TAG 1)
e THE HERD HO. IS TAKEN FROM SENSE BYTE {1, FORNAT 4,35.
gl ;
812
813 THE "SEEK ONLY® FLAG INDICATES A SEEK FUNCTION.
a4
B1s THE "RT1" FLAG = RETURN TO IERD (RE-ZERD),
816
817 ;  REGISTERS:
818 RQ,R1,R2,R3,R8,Q & IREG = SCRATCH
819 R4 = BIT FOR THIS DRIVE (@-23)
828 R3-R7,R9-R18 = RESERVED FOR READ/WRITE
21 Ri1 = DESIRED CYLINDER
822 R12 = RESERVED FOR READ/URITE
823 R13 = PHYSICAL DRIVE MO,
824 R14,R13 = FLAG REGISTERS
825
826
827 3 DRIVE SIATUS EQUATES
829
829 ;READY:  EGU H&d1 s DRIVE READY
838 ;ONCYL:  EGU Hpe2 {DRIVE OF CYLINDER
831 ;5EEKERR: EBU H¥B4 sDRIVE SEEK ERROR
832 ;FAULT:  EQU Hies {DRIVE FQULT
833 HRITPROT: EQU H#18
834 ;SELELT:  EGU HB20 1DRIVE SELECTED
835 ;BUSY: ERY Hi4d sDRIVE BUSY
836 ;SKEND:  EQU HiBd $SEEE EXD
837
#8127 5335F FORE8 838  GEEKRB:  RSTRBIT R15,8

80128 3335F Fo0ce 839
00129 FFFFF EQ12B 844
BOL2A 5533F FOOE8 845
80128 4585E FB020 847
0012C 6B3EE 33126 832
88120 35355 Foege 833

854
BO12E 4303E FO208 B35
6812F £0082 33133 836
g813@ 373F1 Faopa 897
88131 373FB FOGAF 859
40132 FFFFF EB139 839

a6
80133 373FB FOB12 861
89134 373F0 0811 8R2
80135 81708 4F002 863

SEEKBZ:

-

SETRBIT R15,80
TP $42

RSTRBIT R15,8

TSTRBIT R14,20

XOR AQ,B,R14,R14 & BOT $+2
SETRBIT R5,8000

TSTRBIT R14,200

CTL SHC,HSSHRST & BOZ 544
RORANB R1,ALTHEAD

RORAHB R11,ALTCYL

JHP SEEKA3

RORAHB R11,SEN4B9
RDRAUB RO, SEN40S
ADD AB,LSBZ,R8,RA & PSHLD 2

;RESET RTI FLAG
SET SEEK ONLY FLAS

RESET RTZ FLAG

;$5pecial flag set?
;#¥YES, RESET IT; O, June
j#5E7 DEFECT TRACK FLAG

sALT. TRACK FLAG?

JIF HOT, JURP

sGET THE ALTERNATE HEAD...
sAND THE ALTERNATE CYLINDER

{GET DESIRED CYLINDER LSB'S
JGET DESIRED CYLINDER HSB'S
sHOVE THE HSB'S...

THE ABSENCE OF THIS FLAG
INDICATES A SEEK INITIATED AS A RESULT OF A READ OR WRITE FURCTION.
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Addr

88136 81708 BETFF
88137 31308 FFFFF
88136 373F1 Fo814

88139 £0483 1F192

B013A 43858 Facea
80138 325F2 32N3F
8B13C 335F2 FFFFF
88130 333F2 FFFFF
@013E 31321 FFFFF
8B13F 9221F 4rend
28148 £1809 BB7FF
28141 45351 Fa01IF
88142 E1013 FEFEF

20143 £0403 1F107

88144 4505€ £8200
88145 FFFFF 33349
80146 FFFEF IFIFL
88147 6Q02F FFEFF
88148 30110 FEFFF

§8149 E£0404 1FQ38

88147 45338 FO3FF
80148 92I0F 4r0E6
#814C £1008 887FF
62140 4305F roaes
8014k 6B3FF 33153
Ba14F E1012 1FIFD
88150 4505F 2880

38151 £0481 33BDC
88132 FFFFF £818B

80133 1812 4faa9
88134 C1041 887FF

88133 FFEFF CBBA4
88136 3411F FodeE

Fri Aug 17 87:38:22 1990

3 INTO POSITION

{HERGE WITH THE LSB’S
jGET THE PRIKARY HEAD

;CHECK FOR SECOND DRIVE

{ISOLATE CYL. 2 HEB'S IN @
IF HEITHER, Jump

;HOVE HSB'S...

{ INTO POSITION AnD.,.
HERBE WITH THE HEAD

;LOAD THE HEAD nO. AND...
$5ET HEAD

; ISOLATE HEAD ONLY

iReset Tag 2

;Caching code

;ALT, TRACK FLAG?

;1f set, juap

;GET THE LAST SAVED HEAD...
sAND DELETE IT

sSAVE CURRENT HEAD

;CHECK FOR ON-CYL. & 2MD DRIVE

; ISOLATE 18 LSB'S OF CYLINDER
;LOAD CYLINDER WO.

i START SEEK

IF RTL FLAG SET..,

{RESET IT & IF NOT - CONTINUE
SAVE CURRENT CYLINDER
;POLLING FLAG SET?

;YES, RETURN TO POLLING

jELSE, WAIT FOR THE SEEK

RESET TAG 1
;2 psec. DELAY FOR ON-CYL. TO DROP

{8ET 180-psec, TINER
;SAVE DRIVE STATUS FOR SERSE

Page 18

Line D 0.8, — SEEE EOUTINE

964 LSHFT2 R@,R8

864 + ADD AB,LSBZ,RE,RB & CLPCNT EVCNTI
865 OR AB,B,R,R1Y

866 RDRAMB R1,SEN411

867

868 SEEK@3:  JSR.P CHK2NDA

868 + SETPGE CHKZHDA_SHR _H#B % JSRP CHK2HDA
869

878 ; SET HEAD

a7

872 TSTRBIT R@, H4CEO

873 OR 18,RSBZ,,R2 & BOIL $+4

874 OR 7B,RSBL,,R2

873 R 1B,RSBL,,R2

876 OR AB,B,R2,R1

877 HRTL HSSHA,LDDRBO,R1 & PSHLD ¢4

878 CTL HSSH,SETAG2 & CLPCNT EVCHTZ
879 HSKRBIT R1, tF

88 £TL HS5H,R5TAG2

aer

82 JSR.P RATSEEK

882 + SETPGE RATSEEK_SHR_H4B 4 JSRP RATSEEK
883

884 TSTRBIT Ri4,280

885 BHZ SEEKB4

886 JSR HEADRD

a87 10R AQ,8,R2

888 OR AG,FOUTL,R1,RANI

88 ;

898 SEEKB4:  JSR.P CKONCYL

898 + SETPGE CKONCYL_SHR_H#B & JSRP CKONCYL
891

82 ; Start the Seek

X

894 HSKRBIT RB,3FF

893 HRTL HSSNMA,LDDRBO,R@ & PSHLD &

896 CTL HSSH,SETAGL & CLPCHT EVCNTI
897 TSTRBIT R15,8

88 ¥OR AR, B,R1S,R15 & BOZ SEEKB4A

319 CTL HSSH,RSTAGL & JSR CYLSAV

904 TSTRBIT R13,20808

3081 BHZ.P POLL14B

981 + SETPGE POLL14B_SHR_H#B & BNIP POLL14B
982 JHP SEEK38

9%

984  SEEKB4A: CTL HSSH,RSTAGI & PSHLD 9

983 RD HSSH,RDDRSTL,R1 & CLPLNT EVCHTI
P:

987 LDCT 108

508 ALDRAN R1,SEN114
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Addr Line DT 0.8, — SEEE ROUTINE
90137 43031 Fo@eE 9903 TSTRBIT R1,0HCYL+SEEKERR+FAULT ; ISOLATE ON CYL.,SEEK ERR.E FAULT
08158 G6A3F FOBBZ 910 TSTOHSK ONCYL ;CHECK ON CYL. ONLY
801539 Cle4t 3247F 911 RD HSSM,RDORST1,RY & BOI SEEK@8  ;IF ON CYL. ONLY, JunP
0815A C1@41 98136 912 RD HSSH,RDDRSTY,RY & CIPCNT EVCMTI,$-4 ;DRIVE STATUS % DECR. TINER
NI
§0158 45851 FOQBC 914 TSTRBIT R1,5SEEKERR+FAULT ;CHECK FOR SEEK ERROR OR FAULT
80150 37160 33932 915 HOVE SHCST,ZERD & BNI SEEK3L ;IF EITHER, Junp
us
BO15D FFFFF LFICT 917 SEEKQ4B: JSR SEEKLOG 1 INCR. SEEK LOG COUNT
918
BB15E 4589F FOB6B 919  SEEKBS:  TSTRBIT R15,80 ;IF SEEK DNLY FLAG...
DOLSF 433F2 33188 920 RESETR R2 & BOZ SEEK3Q {HOT SET, WAIT FOR THE SEEK
921
922 SEEK@6:  JSR.P GETDRBIT 1GET THE BIT FOR THIS DRIVE
001608 £0401 1F348 922 + SETPGE GETORBIT_SHR_HEB & JSRP GETDRBIT
88161 373Ft FBABA 923 RDRAMB R1,ILDFLG ;BET ILD FLAGS
pa16Z 45131 Foeed 924 18TBIT R1,8 ;CHECK FOR ILD SEEK INITIATE
PB163 FFEFF 33169 925 BOZ SEEKAER i IF NOT, Jute
90164 35331 FE@O2 926 SETRBIT R1,2 ;SET ILD SEEK COWP. PEND. FLAG
88165 3411F Fa@BA 927 ALDRAY R1,ILDFLG
928
80166 3714E FOBE3 929 HOVE HMSK1,IREG & NOP SKILD $SET ILD SEEK COMPLETE...
88167 FFFFF 1FB44 930 JSR SHBURT ;PENDING BIT FOR THIS DRIVE
BRIED FFFFF EBI74 931 JuP SEEKBT7
932
88169 43151 FOBB4 933  SEEK@GB: TSTBIT R1,4 ;CHECK TLD RUMNING
B816A FFFFF 33974 934 BNZ SEEKB7 +1F IT 1S, Juwp
933 JSR.P GECSAV+) ;SAVE SECTOR MO, THIS DRIVE
08168 E@403 1FI7F 935 + SETPGE SECSAVHY SHR_NEB & JSRP SECSAV+H
226
9% Set up Seek COomplete Pending
938
BBIAC 37352 FOBS4 939 SEEK@GC: RDMSKB RZ,SKPEND sADD THE BIT FOR THIS DRIVE...
BO16D FFFFF LFIFF 948 JSR ADDABIT ;70 SEEK COHP. PENDING
941
U016E 37332 FORS7 942 RDUSKB R2,SKHIOL
BB16F 375F1 48026 943 OR DI,RSBZ,RAHE,R1 & PUSH BITHID  ;GET BIT FOR THIS HAID
48178 333F1 FFFFF 944 OR IB,RSBZ,,Rt ; COHPUTE THE BIAS..,
88171 FFFFF B3173 945 CIPOP ALUZ,%+2 ;FOR SEEK COMPLETE...
80172 83342 DOGAZ 946 ADD DB,B,NSK1,R2 & LOOP Hi3 jHAIO BITS
BB173 FFFFF IFLFF 947 JSR ADDABIT - ;ADD SEEK COAP. THIS DR., THIS HAIO
L B
28174 5335F FOBBE 949  SEEK@7:  RSTRBIT R15,E81 +RESET SEEK ONLY FLAG
80175 FFFFF IFIFS 930 JSR CYLSAV ;SAVE CURRENT CYL, THIS DRIVE
954
80176 E10BB FFFFF 935 CTL HSSH,RSTUSEL ;DE-GELECT THE DRIVE
80177 3710F FA302 956 RESETRAH SEEKOHL jClear Saek Only flag
957
80178 3714E FO0BD 958 HOVE HSK1,IREG & HOP SKERRBIT $GET SEEK ERROR...
@8179 FFFFF 1FO3B 939 JSR SHERD 1BITS FOR ALL DRIVES

88178 41340 33170 960 AND AB,B,R4,RB & BOI $+3 ;IF NONE, JUHP
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Addr Line DO 0.5, - SEEE EOUTINE
88178 48331 33814 96! AND AQ,B,R3,R1 % BNI WAITI4 ; IF SEEK ERROR THIS DRIVE...
BUI7C FEFFF 33814 962 BNI WAIT14 ;RETURN TO WAIT LOOP
963
88170 371BF FOB2C 964 REGETRAM SERETRY +RESET RETRY COUNT

BO17E 433F0 EBDGB 963 RESETR  R3 & JuP END20 ;9end Chan, End
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Addr Line D0 0.8, — SEEE REOUTINE
%7
0BI7F 4583F FO@BB 968  SEEK@H:  TSTRBIT R15,88 ;CHECK FOR SEEK ONLY FLAG
00180 FFFFF 33188 1969 BOZ SEEK30 i IF NOT SET, Jump
80181 FFFFF IFIFS 970 JSR CYLSAV $+SAVE CURRENT CYLINDER
88182 3733A FOGOS 97!  SEEKGBA: RDNSKB R18,3 jSTATUS ACTION = 3
1) N
982 ; Send Channel BEnd / Device End
983
88183 33330 FOBOB 984  SEEKI®:  SETRBIT R13,800 $SET STATUS = CHAN, END
88184 FFFFF EQD7T 983 JHP ERD40A +ADD DEVICE EMD % SEND STATUS
986
987
88185 3535F FOAB@ 988  SEEK2@:  SETRBIT R15,80 5ET SEEK ONLY FLAG
93¢
99 ;3  Fezevo (ETZ) the drive
9
80186 3535F FOO@B 997  SEEK22:  SETRBIT R15,8 8ET RTZ FLAG
08137 B2200 Fa0s0 1802 WRTE HSSHA,LDDRBO & NOP HESQ ;BUS TO RE-IERD & FAULT RESET
B0188 FFFFF 4FO86 1063 PSHLD 6
80189 EL80A 887FF 1004 CTL HS5H,SETAG3 % CLPCHT EVCHNTZ  ;RE-ZERD COHRAMD
88184 E1816 EQLSE 18035 CTL HSSM,RETAGS % JHP SEEKES
1006
1087
88188 C1043 FFFFF 1088  SEEK3@:  RD HSSM,RDDRSTL,R3 GET DRIVE STATUS
8918C C1843 FFFFF 1009 RD HSSH, RDDRSTL,RI
88180 45853 FOA28 1810 TSTRBIT R3,5ELECT ;CHECK UNIT SELECTED
BOI8E FFFFF 33392 1011 BHI SEEK31 +IF SELECTED, CONTINUE
1812
8018F 3710F FORBE 1813  SEEK3MA: RESETRAH SEN1BE ;CLEAR SENSE B, FORMAT 1
08190 3413F FOBEE 1614 ALDRAR R3,SEN114 ;SAVE DRIVE STATUS FOR SERSE
1815 JPOP.P BEL3S jEQUIP, CHECK
88191 E@401 BF327 1015 ¢ SETPSE SEL35_SHR_H3#B & JPOPP SEL3S
1816
80192 373F1 FEB2C 1817  SEEK31:  RORANB R1,SKRETRY ;GET SEEK RETRY COUNT
20193 37352 ro041 1018 RDHSKB RZ,READY+BUSY SET "READY & BUSY' RASK
80194 3785f FEA3D 1819 RDNSKE 3D $SET UP...
80195 DOFFQ SF197 1028 ROXFR SHE,,R8 & LDAR $+2 ;5088MS. TIHER
88196 35350 FaB9R 1821 SETRBIT £0,890
80197 C1043 33105 1822 RD HSSH,RDDRSTY,R3 % BOZ SEEX3®  ;IF TIME-OUT, JumP
88198 C1843 Caea9 1823 RD HSSH,RDDRSTL,R3 & LDCT 9 {READ DRIVE STATUS
20139 43833 FO084 1024 TSTRBIT R3,SEEKERR ;GEEY ERROR?
28194 333F1 339CB 18235 R 1B,B,,Rl & BNI SEEK3E ; YES, PROCESS IV
80198 43853 FE0R8 1626 TSTRBIT R3,FAULT ;DRIVE FAULT?
BO19C 41832 13987 1827 AKD AB,B,R3,R2 % CJSR NALUZ,SEER3S ;YES, ATTEHPT TO RESET IT
89190 27168 33341 1028 HOVE SHCST, ZERD % BHI SEEK31A ; IF READY OR BUSY, CONTIRUE
1823

8019€ €1043 9619 1030 RD HSSM,RDDRSTL,R3 & CJPCHT EVCNTZ,$ ;DELAY FOR GODD STATUS
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fddr

0019F 41832 FFFFF
BO1A8 37160 2318F

BB1A1 43053 FOQ82
80142 13370 33974
80183 333F0 73103

Bo1A4 45833 FODEA
801A5 333F0 73986
801A6 FFFFE IFIFS
801A7 4305F rooea
B81A8 FFFEF 33988
80147 3413F FOd6E

20144 373r@ Fo008
801AR 33350 FOO1@
001AC 3419F Fooea
BO1AD 4585F roaea
BB1AE 3710F AJ02C
BB1AF FFFFF EBLTF

42180 3710D FFFFF
88181 4503€ FO200
88182 FFFFF 33383
@21B3 341BF Fag12
88184 3710F Fo011
88183 8FI0F FO3Q2
831B6 FFFFF EBL2A

BO1B7 B2200 F0B1O
QG168 £100A 4rog3
BO1B9 FFFFF BBTFF
08187 £1016 £0004
801BB FFFEF 399BF
881BC 1043 9818C
831BD 45133 ra008
B81BE 43043 A30E1
BR1BF 34333 BF7FF

BB1CH E@4D1 BF31@

BBICT FFFFF 1F33

ga1C2 Q614E Fo0B7
831C3 3705F rooia
ga1c4 Q6RDF FFFFF
881C5 321FD ATTFF
801CE 271EE FFFFF

Line 2D

1031
1832
1833
1834
1833
1836
1837
1038
1933
1849
1841
1842
1843
1944
1844

1844 +

1944
1845
1046
1831
1952
1033
1857
1838
1839
1268
1861
1862
1063
1064
1863
1866
1867
1868
1869
1978
1871
1872
1873
1874
1875
1873
1876
1877
1878
1879
10808
1481
1082

i
SEEK3LA:

i
SEEK32:

Lr) e e

EEK3S:

SEEK3ISA:

SEEKLOG:

0.5.

fri Aug 17 07:38:22 1990

—- SEEE ROUTINE
AND 7B,0,R3,R2
HOVE SHCST,ZERD % BOZ SEEK30A

TSTRBIT £2,ONCYL
DECRB R & BNI $+2
OR IB,B,,R8 & CJARB ALUZ,SEEK38

TSTRBIT R3,SKEND
OR 8,8, ,R0 & CIARB NALUZ,$+1
JER CYLSAV

TSTRBIT R15,8

BNI SEEK32

ALDRAK R3,5EN114
ADDNEIT 18, SEN108
RORAME RO, SEN108
SETRBIT R, 10
ALDRAN RO, SEN108
TSTRBIT R15,80

HOVE ZERD,RANE & CRTS ALUZ,SKRETRY

JiP SEEKEB

EQU ¢

HOVE IERD,RANI
TSTRBIT R14,208
BHI $+3
ALDRAH R11,5EN4B9
RESETRANM SEN408

Page 22

;CHECK FOR READY OR BUSY
i IF HEITHER, EGUIP. CHECK

;CHECK ON CYLINDER
;IF 0N CYL., JUnP; DECR. TIMER
+IF TIHE DUT, ERROR (SEEK38)

$SEEK END ALSD?

;YES, CONTIRUE (5+1)

+SAVE CUR. CYLINDER THIS DRIVE
sCHECK RTL FLAG

IF SEY, RE-SEEK THE DRIVE
sNORMAL STATUS FOR SENSE

;ADD SEEK COMPLETE to Sense 8

sCHECK SEEK ONLY FLAG
sIF K0T, RETURN; CLR. RETRY COURT
sHORRAL EXIT

JRESET CYL. BEFORE RE-SEEKING
iAlternate track flag?

;185, jump

;SAVE CUR. CYL. FOR THE SEEK
jRESET CYL. HSB'S

ADD DIC,FOUTL, ZERD, RAHE & NOP SEEKONL;Set the Seek Only flag

Jnp SEEKO2

HRTE HGSHA,LDDRBO & NOP H#18
CTL HGSH,SETAG3 & PSHLD 9
CLPCNT  EVCNTZ

tn H35H,RSTAGI & LDCT ¢
CItp L0G, SEEK35A

jAND RE-SEEK THE DRIVE

;BUS DUT FOR FAULT RESET
;5ET TAG TO RESET FAULT
jDelay uhile 1t works

I Forced Logging, error

RD HSSM,RDDRST1,R3 & CJPCHT EVCHTZ,$ ;Mait for stable status

TSTBIT R3,FAULT

AND DB, B,HSK1,R3 & CRTS ALUZ,READY

RTOR R3,R3 & POP
JPOP.P SEL3L

SETPGE SEL31_SHR_H4B & JPOPP SEL3M

JSR ERRLOS
ADD D@, FOUTL, 1SK1, IREG & HOP D&7
RDHSKD 10

ADD D8, 8, RANI

BLDREG RAMI % CRTS UCI

DECRD IREG, IREG

CHECK FOR FAULT

i IF FAULT CLEARED, RETURN
;STATUS TO RS & POP THE STACK
jEQUIP. CHECK/DEVICE CHECK

;LOC. OF ERROR/USAGE LOG

jLOC, OF SEEX COUNT LSB'S

$SEEK COUNT INCREHENT

+IRCR. THE SEEK COUNT

;IF L5BS DON'T OVERFLOW, RETURH
;LOC. OF SEEX COUNT nsp's
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Addr Line CDC 0.5, ~ SEEE REOUTIME
801C7 QFQDF FFFFF 1083 ADD DIC,B,RAHI s IHCR. THE HSB'S
8B1C8 46158 FABED 1284 TESTA 80 $SEEK COUNT = BEBB-HEX?
801C3 321FD A7FF 1083 OLDREG RAHI % CRTS ALUZ ; IF HOT, RETURN
BBICA FFFFF E2025 1086 JiP LOGOFL jELSE, SET LOG OVERFLOW THIS DRIVE
1087
1888 ; SEEE ERROR FEOCESSINMG
1089
BRICB FFFFF 131EB 1890  SEEK3R:  CJSR ALUZ,SKERLOG ;1F N0 RETRIES, UPDATE ERROR LUG
1891 SEEK37:  CJHP.P LUG,SEL32 ;If Forced logging, no retries
ga1ce £@401 39B19 1091 + SETPGE SEL32_SHR_H#B & CJInPP LOG,SEL32
B91CD 273F1 fe@zc 1892 RDRAHB R1,SKRETRY $GET SEEK RETRY COUNT
BRICE 45851 ro@ez 1893 TSTRBIT R1,2 ;CHECK FOR 2 RETRIES
GRICF FFFFF B3902 1094 CIPOP NALUZ,$+3 1 IF 2, PERHANENT ERROR
#0108 BC1LF FE@2C 1895 ADD AIC,FOUTL,R1,RAHE & NOP SKRETRY ;INCR. RETRY COUNT
Ba1DL FFFFF EBIBE 1096 JHP SEEK22 {RE-ZERD THE DRIVE
1897
1298 SETHBIT B8, 5ENDL +5ET SENSE | = Permanent Ervor
891D2 37230 reese 1098 + RDHSKB  R@, 80
88103 3416F roa@el 1098 + ALDRAK  R8,SENBI
88104 FFFFF EBBL 1099 Jip SEL32
1ee
80105 4585F re@es 1181  SEEK38:  TSTRBIT R13,8 sRTZ FLAG 5ET?
881D6 FFFFF 331CC 1182 BOI SEEK37 ;1F NOT, RE-ZERD THE DRIVE
881D7 373r0 rBEAB 1103 RDRANB RB,SEN1AB ;GET SENSE B, FORMAT 1
88108 33350 regze 11e4 SETRBIT R@,20 $5ET SEEK IRCOMPLETE

B81D9 FFFFE EOBIA 1185 JHP SEL32+1




HALE Listing: C:d6ccl,sre

Addr

081DA 43038 FRAFF
80108 321FF ran12
B81DC 4515E FE260
@910D FFFFF 333E0
BA1DE 321FF FORAS
B810F 6Q3B2 FFFFF
BB1ED 683B0 4f601

BO1E1 01760 BBTFF
BO1E2Z 349¢F Faolt
B01E3 341CF Fae14
Q01E4 371EE FFFFF
BO1ED 335F2 A3FFF
B01E6 335F2 FFFFF
SB1E7 313C2 FFFFF
081E8 3412F AFOGG

BOLEI FEFFF LFIF9
291EA B614E AFO30

B01EB FFFFF 1F350
@G1EC Del4E Faoes
8B1ED BF3DA FFFFF
GB1EE 43030 raoea
BO1EF 3418D A37FF
BB1FO FFFFF E2823

@a1F1 FFFFF 1FYF9
881F2 BG14E FO3A2
B81F3 370DF FFFFF
BAIF4 46342 AFBIF

BEIFS 4583€ Fo208
QBLFE FFFFF AFFF
881F7 FFFFF LFIES
Q01F8 341BD AFTFF

Line DI

1187
1108
1189
1111
1113
1116
117
1118
1119
1121
1122
123
1124
1126
127
127
1128
1138
1131
1132
1133
1134
1133
1139
1148
1141
1142
1143
1144
1143
1146
1147
1148
1149
1158
1154
1132
1133
1154
1153
1136
1157
1138
1159
1168

0.5.

Fri Aug 17 07:38:22 1990

— BEEE ROUTINME

Page 24

i THIS SUBROUTINE SETS UP THE SENSE BYTES FOR DOING A SEEK.

sUPON ENTRY:

;¢ REGISTERS USED:
jUPON EXIT:

!
SEEKSENS:

CYLBB:

i SEEH

SKERLDG:

" HEADRD:

i
CYLSAY:

ki1 = CYLINDER

R12 = HEAD

RB,R2,8 & IREG.
R-UPPER = CYLINDER HSB'S
0 = CYLINDER 8 LSB'S

TSTRBIT R11,H4FF
OLORAN SEN4D9

TSTBIT R14,200

BNI $+3

BLORAH SENDS

YOR AQ,RSBZ,R11,R2

XOR AD,B,R11,RE & PSHLD 1

LSHFT2 RO

ADD AB,LSBZ,R8,RA & CLPCNT EVCNTI
ALDRAKY R, SEN408

ALDRAH R12,SEN411

MOVE IRES, IRER

OR IB,RSBI,,R2 % CRTS NALUI

OR 2B,RSBI,,R2

OR AB,B,R12,R2

ALDREG R2,RAME & RTS SENDE

JSR LOBICAL

ADD D@, FOUTL, HSK1, IREG & RTS HE30
ERROR LOGET MG

ISR ERRLOG

ADD D@, FOUTL, HSK1, IREG & NOP Hi3

ADD DIC,B,RAHI, RO

TSTRBIT RQ,8

ALDREG RO,RANI & CRTS ALUI

JHP LOGOFL

JSR LOGICAL

s ISOLATE CYL. LSB'S IN @ AND...
;SAVE THER FOR SENSE 9, FORMAT 4,5
s<DEFECTIVE TRACK FLAG? (TO IRER)
§<YES, JUiP

i(SAVE CYL, LSB'S FOR SENSE 5
j{CYL. HSB'S INTO R2 (SHIFTED)

s ISOLATE CYL. HSB'S IN RA AND...
sHOVE THEM INTO POSITION

;SAVE THER FOR SENSE 8, FORWAT 4,5
+{SAVE HEAD FOR SENSE

sCEFECTIVE TRACK FLAG?

${YES, RETURN; HOVE CYL. RSB'S...
;CINTO POSITIOR AND...

s CHERGE WITH HEAD NO. INTO RZ
1{SAVE FOR SENSE & RETURH

$6ET LOGICAL DRIVE NO.
;COHPUTE LOC. OF CUR. CYL.

+6ET ERROR/USAGE LOC. THIS DRIVE
sHODIFY ADDR. FOR SEEK LOG

s INCR. SEEK ERROR COUNT

sCHECK FOR 8 SEEK ERRORS

1SAVE NEW COUNT; IF {8, RETURN
;SET LOG OVERFLON THIS DRIVE

ADD DB, FOUTL,KSK1, IREG & MOP UNITHD ;UNIT/HEAD INDEXED BY DRIVE HOD.

RDREGE RANI
AND DO, B,HSK1,R2 & RTS H$1F

TSTRBIT R14,200

LRTS NALUZ

JSR CYLED

ALDREG R11,RANI & RTS

jREAD UNIT NO. % HEAD KO.
+ ISOLATE HEAD HO. IN RZ & RETURN

;CHECK ALT. TRACK FLAG

;IF SET, DOW'T SAVE CYLINDER
;LOC, OF CUR. CYL. THIS DRIVE

1 SAVE CURRENT CYLINDER & RETURH
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Addr Line CDC 0.8, — SEEE ROUTIME
1162 ;  THIS ROUTINE RETURNS WITH THE LOGICAL (NOT PHYSICAL) DRIVE KO, IN Q.
1163 ;IT HILL NHOT ALTER THE DRIVE NO. IN R13. USES IREG.
1164
BB1F9 45850 FOBBA@ 1165  LOGICAL: TSTRBIT R13,YALID+H#BA +VALID BIT OR 5.5.5. UNIT?
BO1FA 4384D A387F 1166 AND DB,@,NSK1,R13 % CRTS HALUI, HE7F ;YES, RETURN; ISOLATE DRIVE
GBIFB 371F8 FO2F4 1167 MOVE RANE,ZERD & NOP THODRIV ; THO DRIVES PER UNIT?
BYIFC 3418E A7FF 1169 ALDREG RE, IREG & CRTS ALUZ 1 1F NOT,RETURA
BBLFD 324F8 FFFFF 1169 0r 18,RSEBZ, R0 +1/2 PHYSICAL UNIT = LOGICAL DRIVE
O01FE 273EQ AF7FF 1170 RDREVNB IREG,RO % RTS RETURN
171
1172
1173 3 THIS ROUTIRE WILL ADD A BIT FOR THIS DRIVE INTO A HORD IN SHB REHORY.
1
1173 ;UPON ENTRY: R2 = 15T SHB LOCATION
nwe R3 = BIT FOR THIS DRIVE (24-31)
1 R4 = BIT FOR THIS DRIVE (8-23)
1178 ;REGISTERS USED: RO,R1,E & IREG.
179
BB1FF 2412C FFFFF 1180 ADDABIT: ALDREG R2,IREG ;5B LOC. TO IREG
#8200 371608 1703 1181 HOVE SHCST,ZER0 & JSR SHBRD ;GET THE HORD AND...
8B281 31348 FFFFF 1182 OR AB,B,R4,RE +ADD THE BIT FOR THIS DRIVE (¥-23)
80282 3803F FFFFF 1183 Or A8,8,R3 ;ADD THE BIT FOR THIS DRIVE (24-31)
#8283 3412€ EGD44 1184 ALDREG R2,IREG % JHP SHBURT 1GAVE ALL THE BITS % RETURN
1185
1186

1188 TITLE CDC 0.8. — ADDRESS CONVERSION
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Addr Line DO 0.5, — ADDEESS CONVERSIOM

197

1198

1199 THE CONVERSION ROUTINE WILL REQUEST AN ADDRESS WORD FROH THE CHANNEL,
1286 ;THE ADDRESS HORD WILL BE IN RO (BITS 8-23) % @ (BITS 24-33),

1201 ;THE HORD WILL BE CHECKED FOR ILLEGAL VALUES. IF ILLEGAL, STATUS OF

1262 ;"COMPAND REJECT™, "DATA VALUE HOT AS REQUIRED® WILL BE GEHERATED AND

1283 ;IMHEDIATELY PRESENTED TO THE CHANNEL,

128¢

1285 If NO ADDRESS WORD IS5 RECEIVED WITHIN 2 HSEC. FROM UHEM ONE IS REQUESTED
1286 ;(0DR SET), "COMHAND REJECT" STATUS WITH "CHAH., TRUNCATIOW' (BIT 31) WILL
1287 ;BE PRESENTED.

1288

1218 3 ROUTINE CONVAS (WITH CONV2@-26) WILL CONVERT A RELATIVE ADDRESS TO

1211 ;CYLINDER, HEAD, RECORD & WORD NUMBER. THE CYLINDER WILL BE SAVED

1219 ;1IN GENSE BYTES B & 9, FORMAT 4,5. THE HEAD WILL BE SAVED IN SENMSE BYTE 11,
1228 ;FORMAT 4,3, THE RECORD MO. WILL BE IR SENSE 12, FORWAT 4,3. RECORDS ARE
1221 ;HUMBERED 1-MAX.; THERE IS NO RECORD @. THE WORD MO. HILL BE IM RE,

1222

1223 ROUTINES CONVI@-15 WILL CHECK ABSOLUTE ADDRESSIHG VALUES & COMVERT
1224 ;THESE VALUES TO A RELATIVE HORD HO, THE ABSOLUTE CYLINDER & HEAD

1225 ;HILL BE SAVED IM SENSE BYTES 5 & & WHETHER THEY ARE VALID OR HOT,

1226 THE RELATIVE WORD MO, WILL BE CORVERTED (USING CONV@3) TO ARPERIF CYL.,
1227 ;HEAD, RECORD % HORD NO. (ALWAYS B) AS SHOUM ABOVE.

1228

1229

1230 ;  REGISTERS:

1231 = DIFFERENCE REG.

1232 20 = DIVIDEND REG. (10 LSB'S)

1233 ; Rl = DIVIDEND REG. (17 HSB'S)

123 ; R2 = DIVISOR RES.

1235 ; R3 = RECORD NO. OR SECTOR NO. (USUALLY )
1236 ; R4 = HEAD HO.

1287 RS = ITERATION COUNT

128 ; RE = STARTING HORD MO. (AT EHD OF ROUTINE)
1239 ; R7 = TRANSFER LENGTH (FRON FUNCT. HORD)
1240 RS = CYLINDER DIVISOR

1241 R9 = HEAD DIVISOR

1242 %9 = RECORD NO. (END OF ROUTINE)

1243 R1G = SCRATCH

1244 R11 = CYLINDER NO.

1245 ; R12 = CONMAND CODE (BEGINMING OF ROUTINE)
1246 R12 = AMPERIF HEAD (END OF ROUTINE)

1247 R13 = DRIVE MO,

1248 ; RI14,RIS = FLAG REBISTERS

1243 IREG = SCRATCH

1238




HALE Listing: Cidbcel.src

Addr

202084 3535F OGB4
80203 37383 FFFFF
88206 45055 FOD40
808207 FFFFF 33AQF

20208 E417E 4FT7FF
89209 FFEFF FRFFF
88208 FFFFE FFFEF
80208 43833 F1C44
2828C 37385 B3AGF
80200 FFFFF 8B7FF

B828E E417D E02A8

an2aF 43835 F1C88
88210 E417D 33AA8

80211 E4404 FFEEF
00212 E4208 FFFFF
88213 37351 Fo0z0
88214 430881 4rae6
892153 3706F B3A18
89216 43081 887FF

80217 FFFFF EDBGA

88218 37352 ro288
86219 37374 FFFFF
60214 373B3 FFFEF
89218 37381 FFFFF
8821C 45131 9201
00210 £4200 33308

BB21E 37361 FFFEF
8621F 43351 Foaes
BB220 FFFFF 33222
89221 34313 EO3BA

80222 453853 rogen
83223 £4408 33AAD

80224 2412€ 17038
80223 61148 FFFFF
88226 34348 32829
88227 60138 FFFFF
88228 34331 132B1
88229 3412E 1F336

1316

fri Aug 17 87:38:22 1998

Page 27

+5ET ABSOLUTE ADDRESS FLAG
{GET HAIO STATUS

+ADDRESS HORD AVAILABLE?
+IF YES, CONTIHUE

;SET ODR % A TIHER

ALLOY OWLY SPECIFIED BITS

RDREGB HIOST,RS & CJPOP NALUZ,CONVEZ ;GET HAID STATUS; If AWY, JunP

IF NO TIME-QUT, CONTINUE WAITING

;RESET ODR; NG ADDRESS RCVD.

sCHECK FOR BAD INTERRUPTS
JIF ANY, ERROR; RESET ODR

sREQUEST E.F. ADDRESS WORD
sREQUEST £.F. ADDRESS WORD
THASK FOR E.F. AVAIL.

JCHECK E£.F. AVAIL.

SIF E.F. AVAIL., JUnp

sIF #TINE-OUT, CONTINUE WAITING

; TINE-OUT; EGUIP. CHECK

;LOC. OF ADDRESS WORDS
{BET ADDR. 24 LSB'S

sGET ADDR. 12 HSB'S

JGET HIO STATUS

sCHECK FOR CHANNEL PARITY
;IF PARITY ERROR, UNIT CHECK

sREAD XNC STATUS
sCHECK PARITY ERRORS
s1F NONE, CONTINUE
jPROCESS PARITY ERRUR

+CHECK FOR BIT 33
i IF BIT 33, FORCED E.F.

+GET PREVIOUS ADDR. WORD
124 LSB'S THE SANE?

+IF NOT, JUHP

§12 HSB'S THE SAHE?
+YES, JuHP

sABE ADDR. WORD DISPLAYS

Line CDC 0.5, — ADDRESS COMVERSIONM
1232

1233

1254 CONVEd:  SETRBIT RIS, 4

1235 CONV@1:  RDREGB HIOST,RI

1236 TSTRBIT RS, 40

1257 BNZ CORve2

1258

1259 CTL HIO,SETODR & PSHLD He7Ff
1268 Hop

1261 HoP

1262 TSTRBIT RS, 1044

1263

1264 CLPCHT EVCNTZ

1265

1266 5 2 M-SEC. TIME-QUT

1267

1268 CTL H1D,RSTODID & JnP CONV3R
1269

1278 CONV@2:  TSTRBIT RS, 1CE@

1271 CTL HIQ,RSTODID & BHI CORV30
1272

1273 CTL HIO,HIDTRTS

1274 CTL HIO,EFREQS

1275 RDHSKE R1,28

1276 AND DB, @, HIOST,R1 & PSHLD &
1277 RDREGE SHCST & CIPOP NALUZ,%+3
1278 AND DB, @ HIOST,RL & CLPCHT EVCHTI
1279

1288 JHP EFPROCA

1281

1282 RDHSKB R2,EFADDRES

1283 RDREGE UBR1,R4

1284 RDREGB UBR2,R3

1285 RDREGB HIOST,R1

1286 TSTBIT RI,1

1287 CTL HIO,EFREGR & BNI PARERRL
1288

1289 RDREGB SHCST,R1

1298 HSKRBIT R1,Hib

1291 BOI §+2

1292 RTOR R1,R3 & JuP I12PT1241
1293

1294 TSTRBIT R3,808

1295 CTL HIO HIOTGTR % BHI CONVI7
129

1318 CONVB2A: ALDREG RZ,IREG & J5R SHBRD
1311 X0R AB,FOUTL,R4,R0

1312 RTOR R4,RB & BHI %+3

1313 10R AQ,FOUTL,R3, 2ERD

1314 RTOR R3,R1 & CJSR ALUZ,CONVaD
1315 ALDREG RZ,IREG % JSR AGEDQ
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fddr Line D 0.8, — ADDEESS CONVERSION
0022A 323F1 FFFFE 1317 8ToR R1 sHOVE B-REG. TO RY
#8228 43050 FOE3F 1323 TSTRBIT R13,3F ; 150LATE DRIVE NO. (PHYSICAL)...
9022C 321FF £B203 1324 GLDRAN LASTORY $AND SAVE IT
89220 4505F Fege4 132 TSTRBIT R15,4 ;CHECK ABSOLUTE ADDRESS FLAG
8022 FFFFF 33452 1326 BRI CORVLG i IF SET, June
1327
1328 FELATIVE ADDRESS PROCESSING
1329
8022F 208F1 FO20F 1339 SUBB DB,0,RANE,R1 & HOP LIHITL + IF ADDRESS rUCH TOD LARGE...
80230 FFFFF 33288 1340 CJuP ALB,CONV3S ;SEND COMHAND REJECT
80231 2DBF1 FR2DF 1341 SUBB DB, Q,RAHE,R1 & NOP LIHITI ; IF ADDR. nSB'S LESS THAM hAX...
80232 FFFFF 34238 1343 CJHP AGB,CORVOS +(ADDRESS IS VALID
1241
89233 370FF FO2ED 1248 RORANE LINIT2 $SET UP MAX...
@0234 DAFFA FFFFF 1349 RDIFR SHC,,R1D ;VALID ADDRESS...
88235 333FA fO2E1 1350 OR DB,B,RAKE,R1B & NOP LINHIT3 ;FOR CHECKING
00236 29304 FFFFF 1351 SUBB AB,B,RE,R14
88237 FFFFF 35AAB 1352 CJHP NALB,CONV3S ; IF ADDRESS BAD, COMMAND REJECT
1382
1383 CONVERT AMPERIF CYLINDER, HEAD, REECORD &2 WORD NO.
1384
1386 COWVRS: EQU ¢ it
13
80238 378FF FB207 1392  CONVESA: RDRAME CYLDIVAH jGET ARPERIF DIVISOR HGB'S
80239 DOFF8 FFFFF 1333 RDXFR SHC,,R8
B@23A 357F8 FO208 1394 OR DB,LSBZ,RAHE,RB & HOP CYLDIVAL ;NMERGE LSB'S; HULTIFLY X 2
30238 33778 COB82 1393 Or 1B,LSBZ,,R8 & LDCT 2 ii2 = X4
#823C 373F9 FO2D9 1396 RDRAHB R, HROSTRK ;GET 1/4 HORDS PER TRACK...
80230 01799 98230 1397 ADD AB,LSBL,R9,RY % CIPCHT EVCHTL,$ ;X64 = AHPERIF HEAD DIVISUR
8023€ 34Q1F 1F268 1398 RTOQ R & J5R CONV2A $SET UP DIVIDEMD & DIVISOR REGS.
8023F 343DA CoeeR 1399 RTOR R13,R18 ¥ LDCT 11 iDrive no. to R18
80248 FFFFF 1F28D 14080 J5R CONV21 1CORPUTE ARPERIF CYL./HD. /REC.
481
80241 3434C FFFFF 14082 RTOR R4,R12 HEAD HUNBER TO R1Z
80242 34314 1F1DA 1403 RTOR R1,R4 & JSR SEEKSENS ;SAVE CYL./HEAD FOR SERSE
80243 34339 FFFFF 1485 RTOR R3,R9 j3Record no. to R9
88244 321FF FO2FB 1410 BLDRAM CSEN4E9 ;SAVE INITIAL CYL. 8 LSB'S
B8245 2498F FO2FA 1411 ALDRAHU RO,CSEN40E $SAVE INITIAL CYL, HSB'S
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Addr Line O 0.5, ~ ADDREESS CONVEESTIOM
1433
Bo246 45359 FEA7F 1436 CONVB7:  HSKRBIT R9,7F jHask Record no. to 7 bits
§0247 QCI9F FORIS 1437 ADD AIC,FOUTL,RI,RAHE & NOP SEN412 ;Recordtl to Sense 12, Format 4,3
#0248 BB3IF9 FFFFF 1439 INCRE  RY j$Incr. record no.t 1
00249 3419F FO2FD 1444 ALDRAM R9,CSEN412 ;SAVE INITIAL RECORD RO,
§B24A J41CF FO2FC 1445 ALDRAH R12,CSEN411 ;Save initial head no.
1446
8024B 4303F FODB4 1447 TSTRBIT R15,4 jCHECK ABSOLUTE ADDRESSING
80240 6O3FF 3324 1448 YO0R AQ,B,R15,R15 & BOL $+2 ;1F HOT ABSOLUTE June
80240 433F6 EQ230 1449 RESETR RE & JHP $+3 1SET WORD ND.=B & JUnP
1458
8024E 34546 4FB09 14351 OR AZ,RSBZ,R4,RE & PSHLD 9 $GET WORD hO. INTO R AMD...
Ba24F 335FE 837FF 1432 RSHFTZ RE $HOVE IT [HTO POSITION
88258 3416F FO2F9 1453 ALDRAH R6,CHORD 1SAVE INITIAL WORD
p8231 FFFFF E1992 1434 JHP CHEZHDA ;CHECK FOR ZHD DRIVE % RETURR
1435
1436
1457 3 ABSOLUTE ADDEESS FROCESS NG
1438
88252 40830 FEOFF 1439  CONVIB:  TSTRBIT RO, HEFF 1 ISOLATE SECT. ADDR./RECORD nO...
00233 323F3 FFFFF 1450 BT0R R3 1AND SAVE IT IH R3
#8254 6305C FOB27 1461 TSTRHSK R12,27 CHECK FOR SEEK & SET SECTOR
08255 FFFFF 23A3A 1462 BRI CORVIY ;IF HOT, JunP
80256 20043 FOBBOD 1463 SUBB DB,8,MSK1,R3 % NOP D#1z8B ;CHECK FOR GOOD VALUE
08257 FFFFF 34237 1464 CJuP AGB,CONVIY ;IF VALID SECTOR, CONTIRUE
80258 63053 FOBFF 14635 TSTRHSK R3,D#255 ;CHECK FOR SECTOR = 235
B8259 FFFFF 33AAB 1466 BHZ CORY3IS +IF HOT 233, COMMAHD REJECT
1467
BO25A 3481F 4FEB3 1468  CONVIl:  RTOR R1 & PSHLD 3 +HOYE R1 BACK TO @
(0238 336FQ 887FF 1470 LSHFTDZ RO ;<HOVE HEAD INTO POSITION
88250 3498 4r@el 1474 ALDREGY R, IREG & PSHLD i 1SAVE HEAD IN IREG
80230 336FQ 887FF 1476 LSHFTDZ RO ;<HOVE CYLINDER INTO POSITION
#025E 46340 FOBFF 1488 fAND DB,B,HSKI,R1B & NOP HHFF +ISOLATE CYL. 8 LSB'S IN R1B...
0025F 341AF FOROT 1481 ALDRARW R10,5EHBT ;AND SAVE THER FOR SENSE BYTE 3
QD268 323FB FFFFF 1486 2T0R R11 $SAVE COHPLETE CYLINDER IN R11
38261 GOBAF 4FEB2 1487 Y0k AQ,8,R18 & PSHLD 2 ; ISOLATE CYLINDER HSB'S AND...
@8262 334F8 BB7FF 1488 RSHFTDZ RO $HOVE THEH INTC POSITION
B8263 373E4 FFFFF 1489 RDREGB IREG,R4
00264 45354 FOBFF 1490 HSKRBIT R4, HHFF + ISBLATE HEAD IN R4 FOR CHECKING
08265 3B14F FORAE 1491 OR AQ,FOUTL,R4,RAHE & NOP SENQE6  ;HERGE CYL. H5B'S & HEAD TO 5ENSE &
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Addr

88266 2DBFB FO2D3
08267 FFFFF 332AB

88268 2D8F4 FB2D3
88263 420FF 33248

B026A 343B1 FFEFF
88268 34318 33271
BB26C 370FF FB2D7
§026D DOFF2 FFFFF
8826E 357F2 0208
9826F 33772 1F200
88270 34308 FFEFF

88271 323F6 FFFFF
28272 34341 FFFFF
88273 34319 33277
pa274 277F2 0209
88275 33762 1F200
98276 34289 FFFFF

88277 6305C FAA26
08278 433r@ 33483
88279 2D0F3 FA206
§827A 34331 352AB
88278 133F1 3327F
BB27C FFFFF 3327F

28270 373F2 FA2CD
8827E FFFFF 1F2C0

Baz7e 377F2 FO209
88280 337F2 FFEFF

Line DI

1381
1583
1387
1508
1318
1514
1515
1516
1317

1519

1328
1521
1527
1528
1529
1338
1531
1532
1334
1538
1339
15348
1341
1342
1544
1348
1349
1338
1531
1332
1533
15334
1336

1357

i
CONVE3:

i
CONV14:

i
CONVIG:

0.5.

Fri flug 17 97:38:22 1990

Page 38

- ADDRESS CONVERESTON

SUBB DB, &,RAHE,R11 & MOP MAXCYLA
CJHP ALB,CONV3S

SUBB DB, B, RAHE,R4 & NOP HAXHDA
RESETE & CJUP ALB,CONV3S

RTOR R11,R1

RTOR R1,R8 & BOZ COMVIA

RDRAHE CYLDIVAN

RDXFR SHC, ,R2

OR DB,LSBZ,RANE,R2 & NOP CYLDIVAL
OR 1B,LSBZ,,RZ & JSR MULTPLY

RTOR RO, RS

BTOR RS

RTOR R4,R1

RTOR R1,R9 & BOZ CONV14

OR DZ,LSBZ,RAUE,R2 & NOP HRDSTRK
OR 1B,LSBI,,R2 & JSR RULTPLY
RTOR R9,R9

TSTRHSK R12,26

RESETR RO & BNI CONVIG

SUBB DB, 0,RAHE,R3 & NOP AHPREC
RTOR R3,R1 & CJHP ALB,CONY3S
DECRB R1 & BOZ CONVIS

BOZ CORVIS

RDRANB R2,RECLNTH
JSR HULTPLY

OR DZ,LSBZ, RANE,R2 % HOP HRDSTRK
OR 18,LSBI,,R2

14 IF CYLINDER MO. GREATER...
; THAN HAX., COARARD REJECT

;<IF HEAD HO. GREATER...
 THAH 1AX., COBMAND REJECT

$MOVE CYLINDER 10 HULTIPLIER
+1F CYL.= @, SKIP RULTIPLICATION

$(GET CYLINDER HULITPLICAND
;CORVERT ABS. CYL. TO BIRARY
;CONVERTED CYL. LSB'S 7O RB

s CONVERTED CYL MSB'S T0 Re

HOVE HEAD TO MULTIPLIER

+1F HEAD =8, SKIP HULTIPLICAYION
14 172 HORDS PER TRACK TO R2
+CONVERT ABS. HEAD TO BINARY
;CONVERTED HEAD TO R9

sCHECK “SPACE COUNT & READ DATA®
s IF NOT, CONTINUE

+<IF RECORD NO. GREATER...

s THAN HAX., COMMAND REJECT

+1F RECORD 8, JUHP

s IF RECORD 1, Jump

$GET RECORD LENGTH AND COHPUTE...
{RELATIVE WORD HUHBER

14 172 WORDS PER TRACK 10 2
i (HORDS PER TRACK TO R2
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. Addr Line DC 0. 5. — ADDRESS CONVERSTOM
80281 29020 FFFFF 1562 SUBG AB,Q,RZ,RB ;@ = TRANSFER LENGTH
08282 323F7 £0284 1363 ATOR R7 & JHP 4+2 ; TRANGFER LENGTH TO R7
1564
00283 37353 FOBOL 1566  COMVIG:  RDHSKB R3,1 ;{5ET RECORD HD.= 1
80284 01390 FFFFF 1570 ADD AB,B,R3,RA ;ADD CONVERTED HEAD + REC. RO,
g8285 91380 FFFFF 1571 ADD AB,B,RE,RE ;ADD CONVERTED CYL.+ (HEAD + REC.)
80236 34361 31A38 1572 RTOR RE,R1 % CJIMP NCARRY,CONV@S  ;ADD COWVERTED CYL. MSB'S AHD...
#0287 BB3FL EG238 1573 INCRB R1 & JHP CONVES ; CONPUTE AHPERIF CYL/HD/REC.
1574
1373
80286 24301 CB@AS 1576  CONV2B:  RTOR R@,RY & LDCT 9 HOVE DIVIDEND REG. YO R1
80289 45348 FOIFF 1577 AND DB,B,HSK1,RO & NOP HE3fF ;DELETE ALL BUT 10 LSB'S
BB28A 334F1 9828 1578 OR IB,RSEBZ,,R1 & CJPCHT EVCHTZ,$ ;nOVE DIVIDEND HSB'S
§0286 37355 FO@03 1579 RDHSKB RS, 3 ;PRESET ITERATION COURT = 3
BB28C 34782 AFTFF 1588 OR AZ,LSBZ,R8,R2 & RTS ;+DOUBLE CYLINDER DIVISOR TO RZ
1381
1582 DIVISION ROUTINE
1383
80280 3434B FFFFF 1284  CONV21:  RTOR R4,RI11 sHOVE HEAD HO. TO CYL. nO.
§928E 34334 FFFFF 1389 RTOR R3,R4 {ROVE REC, NO. TG HEAD NO.
BR28F 433F3 FFFFF 1586 RESETR R3 ;CLEAR REC. NO.
#0290 29812 FFFFF 1587  COWV22:  SUBB AB,2,R1,R2
80291 FFFFF 31A94 1388 CJHP NCARRY,$+3 s IF HEGATIVE nO., Jump
00292 33FF3 FFFFF 1389 OR IB,L35B1,,R3 JSHIFT 1 IHTO REC. RO.
80293 323F1 EB295 1598 8TOR R1 & JHP 442 ;ROVE DIFF, REG, TU DIVIDEWD REG,
82234 337F3 FFFFF 1391 0% 1B,LSBZ,,R3 ;SHIFT REC. HO.
80295 33270 982A1 1592 OR IB,B,,RE & CIPCNT EVCNTZ,CONV2S ;IF HOT DONE, JumP
1593
80296 133F5 CODBS 1594 DECRB RS & LDCT 3 ;DECR, ITERATIOH COUNT
00297 FFFFF A37FF 1393 CRTS ALUZ 3 IF DOHE, RETURN
1596
BB298 65155 FegBI 1597 TSTREQY R3,1 $CHECK ITERATION COUNT
89299 FFFFF 3329C 1598 BOZ $+3 +IF COUNT = 1, JUMP
80294 335F1 FFFFF 1599 R IB,RSBL,,R1 RIGHT SHIFT DIVIDEND
80298 34792 £828D0 1500 OR AZ,LSBI,RI,RZ & JHP CONV2I sHEAD DIVISOR & COHPUTE HEAD
8029C 377¢2 FG2CD 1601 0R DI,LSB1,RAKE,R2 & HOP RECLWTH  ;GET THE RECORD LENMGTH AND...
00290 01722 4re03 1682 ADD AB,LSBZ,R2,R2 & PSHLD 3 ;POSITION IT AS...
16083 LSHFT2 R2,R2 ; THE RECORD DIVISOR
§023E 81722 8R7FF 1603 + ADD AB,L5BZ,R2,RZ & CLPCHT EVCHTI
BO29F FEFFF COBRE 1604 LDCT &
80278 FFFFF EB28D 1683 Jup CORY21 ;COMPUTE RECORD HO.
1606 ;
BR2A1 FFFFF 33AR3 1687  CONVZI: BN $+2 +1F DIVIDEND LSB'S NOT 8, JudpP
80242 337F1 EG298 1608  COWV26:  OR IB,LSBZ,,R1 & JHP COWV22 sSHIFT DIVIDEND HSB'S & COHTINUE
1683
B02A3 337F0 FFFFF 16108 OR IB,LSBI,,RB $SHIFT DIVIDEND L5B!'S
#0244 45150 Fo408 161 TSTBIT RG, 488 s IF BIT 18 1S...
B02AD FFFFF 332R2 1612 BOI CONVZE +HOT SET, SHIFT HSB'S
B02A6 43340 FR3IFF 1613 ARD DB,8,N5K1,R0O & KOP HEIFF ; TRUNCATE RO TO 18 BITS
BO247 33FF1 E029D 1614 R IB,LSBI,,R1 & Jnp COnvVZZ +IF BIT 18 SET, SHIFT RGBS + 1

1613




HALE Listing: Cidbeel.sre

Addr

@B2A8 3535F FEAG2
§02/9 433F2 EB102

98270 £0403 1F123
682AB 37352 fFODA4
Q02AC FFFFF E102

BB2AD 3735€ FaR02

@B24E EB401 1FGOF
02AF FFFFF SFA7D
B82B0 34340 EBDEE

80281 4585¢ Foaze
082B2 63BFD A3ABS
88283 333F4 ASFFF
882B4 333F3 33ABE
80285 FFFFF AJTFF

80286 J934F 8FAB4
00287 3738 FOzFA
GB2B8 FFFFF 4FB03

09289 91788 B8TFF
BB2BAR 353FB FA2EB

882BB 373fC FO2FC
0828C FFFFF 1F1DA
88280 373F9 Fe2FD
BO2BE 3419F fOR1S
802BF 373F6 AF2F9

80208 433F5 FFFFF
2021 433F8 FFFFF
40202 420FF FFEFF
ga2c3 45131 roeol

fri fug 17 87:38:22 1990

Page 32

-~ ADDRESS CONVERSION

ERROES

$SET TRUMCATION FLAG
; COHBAND REJECT

+DOUBLE DRIVE NO. IF HEEDED

SETPGE DOUBLE_SHR_H#B & JSRP DOUBLE

1SENSE: DATA VALUE NOT AS REGD.
; CORMAND REJECT

5ET FORCED E.F. FLAG
RELEASE % DE-SELECT TYHE DRIVE

SETPGE RELDRIV_SHR_H#B & JSRP RELDRIV

+PROCESS FORCED E.F.

; FESPECIAL FLAG SET?

XOR DB,8,RANE,R1I3 & CRTS RALUZ,LASTDRY ;THIS DRIVE = LAST DRIVE?

sND, HUST DO CONVERSION; LSB'S = 07
tHD, JUHP; 4 NSB'S = 82
sYES, DO CONVERSION

{RESET ABSOLUTE ADDRESS FLAG
;6ET IHITIAL AHPERIF CYL. nSB'S,

+ROVE THEH INTO POSITION...

ADD AB,LSBI,RiL,R11 & CLPCAT EVCHTZ

OR DB, B,RAHE,R11 & NOP CSEN4B9

{1IERGE THE INITIAL LSB'S

;GET THE INITIAL ANPERIF HERD
;RESTORE CYLINDER & HEAD HUHBERS
+6ET THE INITIAL RECORD...

AR RESTORE 1T

$GET INITIAL HORD nO. & RETURN

;CLEAR ACCUHULATOR...
1 REGISTERS
;AND B-REG.

Line G 0.8,

1616 ; COMVERESION ROUTINE
1617

1618 COWV30:  SETRBIT R15,2

1619 RESETR R2 & JHP COHREJLA
1620

1621 CONV3s:  JSR.P DOUBLE

1621 +

1622 CONV33:  RDHSKB R2,4

1623 Jip COMREJIA

1624

1625  CONV37:  RDHSKB R14,2

1626 JSR.P RELDRIY

1626 +

1627 LDAR EFPROC3

1628 RTOR R4,R@ & JHP EFPROCB+2
1629

1630 CONV4D: EBU %

1835 TSTRBIT R14,28

1636

1637 OR 1B,B,,R4 & CRTS HALUZ
1638 OR IB,B,,R3 & BNL $+2

1639 CRTS ALUZ

1648

1641 MASK DB, B, MSKI, RIS & POP Hid
1652 RDRANB R11,CSEN408

1633 PEHLD 3

1654 LSHFT2 R11,R11

1654 +

1635

1656

1637 RDRAHB R12,C5EN411

16358 J5R SEEKSENS

1659 RDRANE RI9,CSEN412

1668 ALDRAN R9,5ENH412

1661 RDREGB RANE,RE & RIS CHORD
1662

1663

1664 MULTIFLICATION ROUTINE
1665 ;UPGN ENTRY: RZ = HULTIPLICAND

1666 R1 = HULTIPLIER

1667  ;UPON EXIT: RO = QUOTIENT (LSB'S) @ = HSB'S
1668 ;REGISTERS USED: R8,RI1,R2,R3 & @.
1669

1678 HULTPLY: RESEYR R3

1671 RESETR RO

1672 RESETE

1673 HULTPLY2: TSTBIT Ri,1

JCHECK L.5.B. OF HULTIPLIER




HALE Listing: CiSbccl.sre

Addr

882c4 335F1 33ZCA
B82C5 B1320 FFFFF
882C6 FFFFF 31ACH
802C7 BB3FS FFFFF
882C8 00335 FFFFF
282C9 333F1 FFEFF
082CA 336F2 33AC3
882CB 3483F AF7FF

882CC 433F7 3CAFB
802CD FFFFF EQ2E

B02CE 433F1 FFFFF

DB2CF EB483 1F22B
86208 C3817 FFFFF
08201 433F0 33300
90202 65637 Feool
88203 FFFFF 33AE4

88204 3713€ £02B8
80203 FFFFF £OB17
882D6 FFFFE 1F33D

80207 3714E FOBI3
28208 FFFFF CA014
08209 FFFFF 1F33D

@82DA 3714 FA378
90208 FFFFF CO028
BA2DC FEFFF 1F33D

88200 3714E FoeBA
BA2DE FFFFF £0008
BB2DF FFFFF 1F33D

802e0 3714E foBCa
BO2EL FFFFF COLLF
BB2E2 FRFFF 1F33
B02E3 432F3 EQ2FE

882E4 63057 FQOT7
B92E5 433FF 332t8
B02E6 63837 FAB17
B82E7 FFFFF 33B0Q

Fri Aug 17 87:38:22 1998

fage 33

Line DT 0.8, ~ ADDRESS CONVERSIOM

1674 0R 1B,RSBZ,,RL % BOI MULTPLY3 IF L.S.B. =0, JunP

1673 ADD AB,B,R2,RD i INCR.  ACCURULATOR LSB'S
1676 CJHP NCARRY, 542 IF HO CARRY, Jusf

1677 INCRB RS +ADD ONE TO MSB’S

1678 ADD AQ,B,R3,R3 ; INCR, ACCUHULATOR HSB'S
1679 0R B,B,,R! +IS THE MULTIPLIER = §?
1688 MULTPLY3: OR IB,L5BRZ,,R2 & BHI MULTPLYZ $SHIFT HULTIPLICAND; RO, JUnP BACK
1681 RT02 RS & RTS +HOVE MSB'S TO B-REG.& RETURN
1682

1683

1683 TITLE CDIZ 0.5, — CLEAR ROUTINE

1693

1694  CLRDBB:  RESETR R7 & CJHP NPHRONFG,CLRA3  ;IF NOT POMER UP FLAG, Junp
1693 JHP CLRB2A ;PROCESS POMER UP CLEAR
1696

1697 MATNTENMAMIE PAMEL CLEAR ROUTINMNE

1698

1699  CLRBA:  RESETR R1

1780 JSR.P HRTCUCON iClear Inter-C.Y. byte
1708 SETPGE WRTCUCDH_SHR_H#B & JSRP HRTCUCON

1781 RD SCP,PRGTAL,R7 jREAD n.P. SWITCHES

1782 RESETR RO & BOZ CLRBI s IF HO SWITCHES SET, JunP
1783 TSTRHSK R7,1 {CHECK FOR TOBGLE 1

1784 BNI CLROZ i IF NOT, Junp

1788

1786 HOVE H5K2,IREG % NOP H42BB ;CLEAR THE LAST...

1707 LDCT 23 $SENSE BYTES SEHT...

1728 JSR CLRZS ;1 T0 THE CHANNEL

1789

1718 NOVE HSK1, IREG & NOP H$93 ;CLEAR ALL...

1711 LDCT 28 +E.L.C. RISTORY...

1712 JSR CLR29 ; IHFORAATION

1713

1714 HOVE HSK1L,IREG & NOP DRFLAGS ;CLEAR THE...

1743 LDCT 32 ;SAVED DRIVE FLAGS...
1716 J5R CLR2S {FOR ALL DRIVES

"7

1718 HOVE HSK1,IREG & HOP BITDRV ;CLEAR BIT FOR CURRENT DRIVE,
1719 LDCT 8 ;SEEK ERROR BITS AnD...
1728 JSR CLR23 s ERROR/USAGE OVERFLOW
721

1722 HOVE tSK1,IREG & NOP H4C@ jCLEAR ALL,..

1723 LDCT 287 ; ERROR/USAGE LOGGING...
1724 JSR CLR2S ;FOR ALL DRIVES

1723 RESETR R3 & JWP CLRO4

1726

1727 CLRB2:  TSTRASK R7,7 +CHECK FOR TOGGLE 7

1728 RESETR R15 & BOZ CLREOZA i IF SET FULL MER CLEAR
1729 TSTRHSK R7,17 i IF TOGGLE 17, FULL MEM. CLEAR
1730 BiZ CLRES i IF HOT, CORTINUE

1731
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Addr Line DI 0.8, ~ CLEAR ROUTIME

1732  FULL MEMORY CLEAR
1733

L) .
PO2ES E7CAG 1F340 1734  CLRBZ2A:  CTL OCP,OCPDSEL & JSR CLRHSSH ;CLEAR HS5H BDARDS
Q02E9 3703F FOBAE 17335 RDHSKR HEF
1736 J5R.P IS5CHD ;CLEAR THE OCP DISPLAY
B02EA €401 1FE24 1736 + SETPGE ISSCHD_SHR_H¥B & JSRP 1SSCHD
Q02EB FFEFF 4FBR4 1737 PSHLD 108
802EC 37340 88028 1738 RDREGB H5K1,R@ & CLPCHT EVCHTZ,H¥20 ;DELAY FOR HSSH CLEAR; PRESET CTR.
B02ED B2186 FopeR 1739 HRTE HSSHA,LDHDARKH & nOP 0 $5ET THE DISK BUFFER...
802EE B2090 rooee 1748 HRTE NSSNHA,LDHDARL & ROP 0 ADDRESS TO woad
HO2EF FFFFF 4F7FF 1741  CLRBZB:  PSHLD HH7FF
002F0 82390 88Q80 1742 HRTE HSSHA,LDNDAT & CLPCAT EVCHTL, B ;URITE ZEROS
BB2F1 133F0 FFFFF 1743 DECRE RB ;DECR. 1TERATION COUNT
BB2F2 FFFFF J3AEF 1744 BRI CLRO2B ;IF HOT O, CONTIHUE CLEARIRG
982F3 E7CBO 218D 1749 CTL 0CP,OCPDSEL & JuP DIAG ;D0 THE CONFIDENCE TEST
1746 ;
802F4 7719F FO31B 1747  LLRB2C:  XNOR DI,FOUTL,ZERD,RAME & NOP H$31B ;SET DISPLAY 509...
B0ZF3 7710F FO3IC 1748 IHOR DI,FOUTL, ZERQ,RAHE & NOP H431C ;TO ALL ORES...
BB2FE 7718F FA3ID 1749 INOR DI,FOUTL,ZERD,RAME % NOP H431D ;FOR A LANP TEST
1758 £JSR.P PURONFG, UPITGOOD i IF POHER UP, JunP
B02F7 Q483 1C576 1730 + SETPGE UPITGDOD_SHR_H4B % CISRP FURONFG,UPITEOOD
§92F8 B180D FO288 1794 HRTE HSSH,LORTPIR & HOP @ ;DEFAULYT DRIVE POINTER = 0
B82F9 432F4 FFFFE 1755 RESETR R4
Q82FA 433F3 EQ2FE 1736 RESETR R3 & JHP CLRO4
1757
1738 SUB-SYSTEM CLEAR
1738
802FB 3715€ FO285 1760  CLRD3:  nOVE HSKZ,IREG & NOP EFCOUMT-2 +LOC. OF E.F. COUNT
802FC FFFFF £0BO2 1761 LDCT 2
BO2FD FFFEF 1F33D 1762 J5R CLRZS ;CLEAR THE E.F, COUNT
1763
BO2FE FFFFF COB25 1764  CLRB4:  LDCT H¥25
Q02FF 3718E 1F33D 1763 HOVE ZERO,IRER & JSR CLR23 ;CLEAR ALL CURRENT SENSE BYTES
1766 :
80388 3714E FOBS1 1771 CLRES:  HOVE HSKI,IREG & HOP SKHASK ;CLEAR SEER COMPLETE PENDING...
20381 433F4 €003 1773 RESETR R4 & LDCT 56 ;AND ATTENTION PENDING FOR...
38302 433F3 1F33D 1774 RESETR R3 & JSR CLR25 jALL DRIVES & ALL HI0'S
1773 ‘
80303 3714E FO2BS 1776 HOVE MSK1,IREG & NOP DROWCYL ;CLEAR THE DRIVE,..
80304 FFFFF COGEB2 1777 LDCT 2 ;0N CYLTHDER BITS...
80385 FFEFF 1F33D 1778 JSR CLR23 FOR ALL DRIVES
1779
00386 3710F FOBBA 1783 RESETRAM ILDFLG ;CLEAR THE ILD FLAGS
1784 JSR.P HAIT45H

88307 £0402 1F235 1784 + SETPGE HAIT4SH_SHR_H#B % JSRP HAIT4SH
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fddr Line DG 0. 5. — CLEAR ROUTINE
1783
80308 E10BB FFFFF 1786  CLRI2:  CTL HGSn,RSTUSEL s+ DE-SELECY AnY DRIVE
g0309 63032 ree4l 1787 TSTRHSK R3,DEES ;CHECK FUR PHYSICAL DRIVE 63
BB30A 9224F 33319 1788 HRTL H558A,LDDRBO,R4 & BOZ CLR14  ;IF IT IS, Jutp
178%
80308 91E3F 4F@B8 1790 HRTL HSSH,LDDRUSEL,R3 & PSHLD 8  ;DRIVE TO SELECT
8038C C1043 FFFFF 1791 RD HSSH,RDDRSTL,RS
838D C1@45 BA31B 1792 RD HSSH, RDDRSTI,RS & CIPOP EVCNTZ,$+3 ;READ DRIVE STATUS
803QE €1007 B3FFF 1793 CTL HSSH,SETUSEL & CLPCHT HALUZ  ;IF HONWE, JURP BACK; SELECT DRIVE
BA30F Cip45 9B30F 1794 RD HS5H, RDDRST1,R3 & CIPCNT EVCNTZ,S ;HAIT FOR STABLE DRIVE STATUS
80318 43055 roEOC 1793 TSTRBIT RS, FAULT+SEEKERR sDRIVE FAULT OR SEEX ERROR?
88311 333F5 33317 1796 OR 1B,B,,R3 & BOL CLR13 ;1F NOT, CONTINUE
1797
B8312 B2200 rOBSR 1798 HRTE HSSHA,LDDRBO & NOP H#50 ;BUS OUT FOR FAULT CLEAR & RTZ
08313 FFFFF 4F027 1799 PSHLD 7 ;DELAY COUHTER
ga314 E180A 8B7fF 1808 CTL HSSM,5SETAG3 & CLPCNT EVCNTZ  ;RESET FAULT & RE-IERD THE DRIVE
08315 E1016 FFFFF 1861 CTL HSSH,RETAGS
88316 333F3 FFFFF 1802 OR 7B,B,,R5
1883
1884  CLR13:  CJ5R.P NALUZ,RELDRIV $RELEASE & DE-SELECT DRIVE
§O317 €401 13E0F 18B4 + SETPGE RELDRIV_SHR _H#B & CJSRP HALUZ,RELDRIV
88318 BB3F3 £038B 1883 INCRB R3 & JuP CLR12 + INCR. NEXT DRIVE 0,
1886
88319 55047 FOBIG 1807  CLRI4:  HASK DB,B,HSK1,R7 & NOP H#18 ;DON'T CHECK TOBGLE BIT 4
08314 66BSF FE87 1808 TSTOHSK 7 ;CHECK TOBGLE 7 OR 17
88318 433f9 33B28 18R9 RESETR RY & BHI CLR14D ;IF WOT, JunP; FIRST DRIVE = @
1818
B831C 3705F Fa@0F 1811 RDHSKD HeF
88310 321FF ro@2p 1812 GLDRAI EFALLOY jALLOW E.F'S Of ALL HAIO™S
BB31E 433fC FFFFF 1816 RESETR R12 |
0931F 3733E rOB28 1218 CLRI14A:  RDHSKB R14,28 $SET SPECTAL FLAG
£8320 B1BAO rOAGD 1819 HRTE HSSH,LDRTPTR & NOP B ;CLEAR DRIVE TYPE POINTER
80321 34390 FFFFF 1820 RTOR R3,R13 jDRIVE NO, TO R13
1821 JSR.P SELE $SELECT THE DRIVE
98322 £@401 1F187 1821 ¢ SETPGE SEL@1_SHR _HBB & JSRP SELGI
#0323 373f5 rEAGE 1822 RORAHB R3,SENI14 jGET DRIVE STATUS
1823 CJSR.P MALUZ,RELDRIV ;IF ANY, RELEASE & DE-SELECT DRIVE
88324 E@481 13EQF 1823 + SETPGE RELDRIV_SHR_H4B & CISRP MALUZ,RELDRIV
20323 63059 roRtF 1824 TSTRHSK R9,D$31 ;DRIVE HO.= 312
00326 GB3f9 33BIF 1825 INCRB R9 & BHI CLR14A JIF HOT, JUHP; INCR. DRIVE NO.
80227 3710F FA3ES 1826 RESETRANR LASTFLG jRESET LAST DRIVE FLAGS
18271
1829  CLRI4L:  EQU ¢
88328 37358 FOB36 1847  CLR14D:  RDHSKB RB,D454 +fsg. code for "CHANNEL READY"
80329 373F1 FEIFF 1848 RDRAHB R1,CSH ;jGet Diagnostic errors

0832A 45131 FOBAD 1849 TSTBIT R1,H#D ;Ignore OCP errors
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Addr Line 0D 0.8, — CLEAR ROUTINE
1850 CJSR.P ALUZ, 1SSHESS ;1f no others, "CHANHEL READY"
80326 EB483 13808 1858 + SETPGE ISSHESS_SHR_H4B & CJSRP ALUZ, ISSHESS
1869
1878 CLRIS: EQU 3
0032C 3783F Fegec 1872 RDASKE HC sARGUHENT TO RESET OCP STUFF
1873 JSR.P 155CHD 00 IT
0832D E@481 1F624 1873 + SETPGE ISSCHD_SHR_H¥B & JSRP ISSCHD
1874
1879  CLR16: EQU ¢
RO32E 433FE FFFFF 1879 RESETR R14 +CLEAR R14 FLAG REGISTER
BO3IZF 433FF FFFFF 1830 RESETR R13 ;CLEAR R13 FLAG REGISTER
90330 EQL10 FFFFF 1881 CTL SHC,RSTPONFG $RESET XBC PUMER ON FLAG
g8331 37339 Fe010 1882 RDHSKB R9,18 ;DEVICE END DELAY TINER
80332 3419F FO3E4 1883 ALDRAH RY, DLAYDE $SAVE D.E. DELAY TIMER FOR ENDING
88333 EOD3F FFFFF 1884 CTL SHEC, SYSRST ;5Y8, RESET
00334 373F0 FO3FF 1885 RORANB RE,C5H +GET CONFIDENCE TEST ERRORS
09333 E4177 FFFFF 1886 £TL HIO,RSTEI sRESET AnY E.1.
80336 934BF FFEFF 1887 YRTL SCP,LDPRGD,RE s DISPLAY CONFIDEHCE YEST ERRORS
80337 £3009 1F340 1892 LT SCP,RPOMFLG & JSR CLRHSSH ;/CLEAR HSSA & OCP Power _on flag
88338 3709F roG1t 1893 RDNSKD HE1l {RESET TIMER DONE FLAG
1894 JSR.P ISSCHD
80339 EB481 1F624 1894 + SETPGE ISSCHD_SHR_H4B & JSRP ISSCmD
Q9338 433F1 FFFFF 1901 RESETR R1
1982 i JSR.P HRTCUCOH ;Clear Infer-C.U. communications
00330 £0482 1F22B 1302 + SETPGE WRTCUCOM_SHR_H¥B & JSRP WRTCUCOH
2033C £009@ £0082 1903 CTL SHC,UMPRST & JHP WAITOR ;DE-SELECT HID; START THE WAIT LOOP
1904
1985
80330 3718D FFFFF 1986  CLR2S: HOVE ZERD,RAMI ;CLEAR ONE CHARACTER
B833E BFIEC 98330 1987 IHCRD IREG,IREG & CJIPCHT EVCNTZ,CLR23 ;IF NOT DOME, CLEAR HEXT CHAR,
@833F FFFFF AFTFF 1908 RTS $RETURN
1989
1918
88348 EQBB2 FFFFF 1911  CLRHSS: CTL SHC,HSSHRST 3 INTERRUPT RESET
28341 £1804 FFFFF 1912 CTL HSSH, HREQRST s HICRO-SEQUENCER RESET
BB342 £1080 FFFFF 1913 CLRHSSHA: CTL HSS5H,DIFRST sRESET DISK INTERFACE
80243 £1603 FFFFF 1913 CTL H5S1,HPCRST ;RESET CONTROL REGISTERS
B2344 C1011 FFFFF 1913 CTL H5SH,RBECTLR +DISABLE YHCI ECC COMTRUL REG.
98345 E£16802 FFFFF 1916 [TL HSSi,RSDIPER JRESET. ..
#0346 E1006 FFFFF 1917 CTL HSSH, RSHDBPER ;PARITY ERROR...
89347 €100C FFFFF 1918 CTL HSSn,RSXAPER ;LATCHES

80248 E1816 FFFFF 1919 CTL HG5H,R5TAG3 +RESET TAG 3 AND...
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Addr Line UDC 0.8, — CLEAR ROUTINE
80349 E1819 FFFFF 1920 CTL HSS5n,RSTAGY sRESET TAG 4
#834A C2008 AF7FF 1921 RD HSSHA,RDINTR,RE & RTS {RESET INTERRUPTS % RETURN
1922

1924 The following routine 1s used in the CDC environment to reset the HDB.
1925 ;Registers used: RB & Q.

1926
8034B E46F@ FFFFF 1927  RSTHDB:  CTL HIB, DENCHT ;$Disable channel tags
8034C BIFOO FEB2A 1928 HRTE HSSH, LDXHC & NOP HDBCLR j$Load the jusp loc. and...
8034D E108D 1F52E 1929 CiL HEGM, XNCICHD & JSR DLAY7US ;%$start the reset; Delay
B034E FFFFF 1F333 1930 ISR CHKBUSY ;8Hait for reset to complefe
BE34F E4EF1 AFTFF 1931 CiL HIO,ENCHT & RTS ;$Enable chan, tags & return

1932

1935 TITLE DT OFEREATIMG SYSTEM

1943

1944

1943 ; CONVERT DRIVE MO, TO ERROR/USAGE LOG LOCATION. UPON EXIT R2 & @ CONTAIN SnB
1946 jHEMORY LOCATIOM OF THE 15T WORD OF ERROR/USAGE FOR THIS DRIVE.

1947 _
00350 FFFFF IFIF9 1948  ERRLOG:  JSR LOGICAL sLOGICAL DRIVE HO. T0 @

00351 327F2 FFFFF 1949 0R 10,LSBI,,R2

00352 D1722 FFFFF 1950 ADD AB,LSBI,R2,R2 sDRIVE NO. ¥ B...

00353 00322 FFFFF 1951 ADD A0,B,R2,R2 i+ DRIVE N0.= X 9

80354 05342 FOICR 1952 ADD DB, B,MSK1,R2 & NOP HeCO :CONPUTE 1ST LOG LOC. INTO RZ...

88335 3402F AF7FF 1933 RTOR RZ & RTS JARD IHTO &; RETURNM
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Addr Line CDE OFERATIMNG SYSTEM
1955
1956 —— DISFLAY AGEING ROUTINE —-
1957
1953 3  THIS ROUTINE HILL AGE 6 WORDS IN THE SMB MEMORY AND SAVE THE NEWEST WORD
1959 ;AT THE TOP OF THE AGEING BLOCK (7TH WORD).

1968  ;FUNCTION WORDS AND ADDRESS WORDS WILL NOT BE AGED UNLESS THE THUHBWHEEL
1961 ;SUITCHES ARE SET TO 4DY. E.I. STATUS MORDS WILL ALWAYS BE AGED.
1962
1963 ;UPON ENTRY: RQ = DATA TO BE DISPLAYED (8-23)
19%6¢ R3 = DATA TO BE DISPLAYED (24-33)
195 IREG = LOC. OF NEHEST WORD 7O BE DISPLAYED
1966 jREGISTERS USED: R®,R1,R2,R3,8 & IRES.
1967
00336 £3032 FFFFF 1968 AGEGB:  RD SCP,PGRHSEL,R2
86357 £3032 FEFFF 1969 RD SCP,PGRHSEL,R2 ;READ THUNBWHEEL SHITCHES
00358 45352 FaFre 1970 HSKRBIT R2,Hafre 1 ISOLATE THE 8 HSB'S
80359 651532 FO400 1971 TSTREGU RZ,4D0 1 SHITCHES = 4DX?
80334 37160 33B6S 1972 HOVE SHUST,ZERD & BHI AGEA2 i IF HOT, SKIP AGEIRG
1973
80358 34302 FFFFF 1974  AGEBl:  RTOR RO,RZ ;DATA LSB'S TO R2
88330 3705F raeer 1973 RDHSKE HEF ~
88350 BR1EE 4FBES 1976 ADD DB, FOUTL,IREG, IREG & PSHLD 5 ;LOC. OF OLDEST WORD TO AGE
B935E FFFFF 1FO3B 1977 JSR SHBRD $GET THE OLD WORD And...
8833F BF1EE 1FB44 1978 IHCRD IREG, IREG & JSR SHBURT +AGE IT ONE POSITION
88368 3705F raees 1979 RDHSKE 8
80361 2E1EE BBTFF 1980 SUBB D@,FOUTL, IREG, IREG & CLPCHT EVCNTZ ;LOC, OF NEWER HORD
B0362 3705F FE003 1981 RDHSKE 3
88362 BE1EE FFFFF 1982 ADD DO, FOUTL, IREG, IREG ;LOC. OF NEWEST WORD
#0364 34328 FFFFF 1983 RTOR RZ,R0 ;GET THE 24 LSB'S AND...
80365 J403F EBR44 1984 AGEB2:  RTOB R3 % JHP SHBHRT +THE 12 M8B'S, WRITE THEH % RETURM
1985 ;
#0366 3715€ FB288 1986  ARESENMS: HOVE HSK2,IREG & NOP EFADDRES +LOC. OF ADDR. WORD DISPLAY
80367 433F3 EB35B 1987 RESETR R3 & JHP AGEDL sRESET HSB'S & AGE DISPLAY
1988
1989 ;  THIS ROUTINE WILL HULTIPLY A NUMBER BY 4.5 AND ROUND THE RESULT DBHH.
1938
1991 ;UPON ENTRY: R@ = NUHBER TO BE NULTIPLIED
1392 ;UPOW EXIT: RO = RESULT
1992 R1 = NSB'S (BITS 8-13 SHIFTED T0 12-2)
1994 ;REGISTERS USED: RE8 & RI
1995
80368 34581 FFFFF 1996  FOURSDM: OR AZ,RSBZ,RE,R! +DIVIDE THE NUMBER BY 2
80363 01708 FFFFF 1997 ADD AB,LSBI,RE,RE sPULTIPLY THE NURBER BY 4
BA36A B1310 FFFFF 1998 FOURSDNA: ADD AB,B,R1,RH ADD THE RESULTS INTO R
00368 34381 4F01 1999 RTOR RQ,RY & PSHLD 1 sRESULTS TO R1 ALSO
2408 LSHFT2 R, R1 LEFT SHIFT 4 PLACES...
B836C 1711 887FF 2800 #DD AB,LSBI,R1,R1 & CLPLNT EVLNTI
BO3ED FFFFF AF7FE 2001 RTS ;AND RETURN
2082
2883 3 THIS ROUTIKE WILL AULTIPLY A HUMBER BY 4.5 AnD ROUND THE RESULT UP.
2004 ;THE REGISTERS ARE THE SAHE AS ABOVE.
2885
BO36E 34581 FFFFF 2006  FOURSUP: OR AZ,RSBIZ,RE,R1 ;DIVIDE THE NUMBER BY 2
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Addr

0036F 45130 Foaet
08378 B1780 3336A
28371 93319 £636B

88372 3705F fFO971
88373 343F0 FFFFF
88374 45150 FoQ02
68375 FFFFF 33377
88376 S6B3F FOGEA

88377 372F@ FodBA
80378 43130 o004
88379 BF301 33376
#0374 3603F Fode:
80378 FFFFF EB3TE

BA37C 3705F rFO138
80370 433F1 FFFFF

BO37E 46318 FFFFF
B837F 7418E AJ7FF

30388 3703F FFFFF
88381 QE14E FO382
80382 FEFFF BFTFF

88383 FFEEE AFTEF

Line DI

2007
2608
2089
2018
2011
2013
2021
2022
2823
2024
20235
2026
2027
2023
2829
2038
2831
2032
2033
2034
20835
2036
2038
2039
2063
2064
20863
20863 +
20635 +
2866
2067
2068
2069
20874
2071
2472
2073
2074
2873
20877
2082
2883
2084
2086
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OFERATING SYSTEM
TSTBIT RQ,1

ADD AB,LSBZ,R8,RA & BOI FOURSDNA
ADD ABC,B,R1,RA & JnP FOURSDAA+L

;15 IT AH ODD NURBER?
$AULTIPLY BY 45 IF ®OT, Jump
;ADD THE HUABERS + 1 % Juwp

0.8, — INTERREUFT PROCESSING

TITLE 2D

i THIS ROUTINE PROCESSES ALLOWED INTERRUPYS FROW CERTALN BOARDS IN THIS
;CONTROLLER. ALL INTERRUPTS ARE PROCESSED On A PRIORITY BASIS WITH ERRORS
HAVING HIGHER PRIORITY THAN NORMAL COMPLETION INTERRUPTS.

i [F THERE ARE NO ALLOWED IHTERRUPTS THE ROUTINE WILL RETURH OH THE

1STACK (RTS). WITH NORMAL COMPLETION, OR A CORRECTABLE DBISK ERROR, THE RUUTINE
;WILL RETURN TO CALL +3., THE ROUTINE WILL HOT RETURN FROH PROCESSING SERIOUS
;ERRORS (AOST PARITY ERRORS).

i

; THE ROUTINE IS CALLED WITH: ADD DIC,B,SEQAR,R2 % JSR UIRPT (OR SHIRPT)
;REGISTERS USED (NO INTERRUPT): RO,R1,R3,R4 & .

jUPON HORMAL COMPLETE RETURN: R4 = CACHING STATUS

UIRPT:  RDHSKE 971 $SET STANDARD U-SIDE MASK
RTOR R13,R0 1$Flags to RO
TSTBIT  RG,2 1$Truncation flag?
BOI UIRPTZ ;1F HOT, CORTIHUE
RETORIT 880 ;DON'T ALLOW 2-nSEC. TIRE-OUT
UIRFT2:  TSTHBIT 4, ILDFLG i ILD Running?
RDRAMB  RG, ILDFLG
ISTBIT  RO,4
ADD DIC,B,ZERD,R1 & BOZ IRPTHH +IF NUT, JUnP; SET U-DONE MASK
UIRPT3:  RSTEBIT 881 sDOR'T ALLOW E.F'S OR TIme-QUT
JnP IRPTHE
1
SHIRPT:  RDHSKE 139 $8ET STANDARD SH-S1DE nASK
RESETR R1 $RESET U-DONE 1ASK
'
IRPTEA:  AND DB,B, INTRI,RH ;CHECK FOR AN INTERRUPT

HALDREG R, IREG & CRTS ALUZ i IF HOHE, RETURN; IRPT TO IREG

ROREGR  VPE s$Prioritize the interrupt and...
ADD DAC,FOUTL,NH5K1, IRES & NOP $+1
JIR ;JURP TO PROCESS IT
i
RTS ;13(B) lmpossible, ignore it




HALE Listing: CiSbccl.sre

fddr

88364 433F3 EB39F

80385 433F0 EB3BY

08386 C28@0 EA3CC

B8387 FEFFE AFTFF
80388 FFFFF AF7FF

88389 FFEFF EQ3FY4

803BA 37383 EQ2AE

BB3BB FFFFF AFTFF
8838C FFFFF AFTFF
88380 FFEFF AFTFF

BO3BE FFEFE AFTFF

8838F FFFEE EB3FF

80398 FFFFF AFTFF
80391 FFFFF AFTFF

88392 C20080 FFEFF
80393 43930 rogez2
80394 41118 33398
80395 371FE FO2ES
88396 371F9 FOZE4
80337 £1014 EQ39D

88398 FFFFF AJ7FF
88399 OB3F2 FFFFF
3839A E1813 FFFFF

88398 BCI12E FFFFF
80390 34929 FFFFF
#8390 £8082 BF7FF
8039E 373F4 6F242

8033F 771FE FOR2E
00370 37338 Fodg0

Line 2D

2090
2091
2092
2093
2094
2095
2096
2097
2698
2099
2100
2101
2182
2103
2104
2105
2186
2107
2109
2113
2114
2115
2116
M7
2118
2119
2120
2121
122
2123
2124
2125
2126
2127
2128
2138
2139
2140
2141
2142
2143
2160
2161
2162
2163
2164

ot WwE cun wn wmw

fri fug 17 97:38:22 193¢
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- INTERREUFT FROCESSTNG

RESETR R3 & JKP IRPTIE
RESETR RO & JHP IRPT12
RD HSSHA,RDINTR,RD & JiP IRPTIS

RTS
RTS

JHP IRPT20
RDREGB HIOST,R3 & JhP IRPTIL

RTS
RTS
RTS

RTS
JHP IRPTSL

RTS
RS

RD HSSHA,RDINTR, RO

ISTRBIT RO,2

AND AB,FOUTL,R1,RE % BOI IRPTBLB
HOVE RANME, IREG & NOP IRPRTH

HOVE RAME, IREGH & HOP IRPRTHA
CTL HSSH,RSTSIRPT & JnP IRPTO4

CRTS ALYZ
[HCRB R2
CTL HSSH,RSTUIRPT

ADD AIC,FOUTL,R2, IREG
ALDREGU R2, IREGH

CTL SHE, HSSHRST & POP

ROREGE RAHE,R4 & JIR CASHSTAT

U-bus Farity

; (1) PROCESS U-BUS PARITY
i (2) PROCESS XHC ERROR
;{3) PROCESS HSSH ERROR

;(4) IHPOSSIBLE, IGNORE IT
i (3) IHPOSSIBLE, IGRORE IT

; (6) WHA INSTRUCTION PARITY
+(7) PROCESS HAIO INTERRUFT

+(8) INPOSSIBLE, IGNDRE IT
$(3) IAPOSSIBLE, IGNORE IT
+(10) INPOSSIBLE, IGHORE IT

;$(11) Impossible, ignore 1t
; (12) 2-1SEC. Y-RESPONSE TIHE-OUT

+(13) INPOSSIBLE, IGNORE IT
1 (14) THPOSSIBLE, IGHORE IT

1 (15) HSSH CONPLETE
; S1-DORE?

+IF NOT, HUST BE U-DOHE
$GET SA-RETURN LOC. LSB'S...
JAND THE BSB'S

;RESET SH-DONE INTERRUPT

+1F U-DONE HOT EXPECTED, RETURN
; INCR. RETURN LOC.+ 1

$RESET U-DOHE INTERRUPT

s INCR. RETURN LOC.+ 1

JRESET INTERRUPT
{HORHAL CORPLETE RETURN

YHOR DZ,FOUTL,RAHE, IREG & HOF BITHIO ;6ET THE BIT FOR THIS HIO

RDHSKB 19,90
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Addr

08371 3705F Fa3A0
88372 D613E FFFFF
00373 FFFFF GF7FF

003A4 230F0 FEFFF
883A5 335F0 FFFFF
BO3A6 333F8 FFFFF
88307 3416F FO020

#03A8 43053 fGaed
003A3 FFFFF 33BFC

803AA 35358 FO008
B03AB 3410F Fudza
BA3AC 3335E F100@
003AD FFEFF EQ3B6

BB3/E 43133 Foa01
BO3AF FFFFF 33BFC
883B8 45153 FOOB4
803B1 FFFFF 333F7
#8382 3335E FOGE2

88383 EQ483 1F233
#9838+ £Q483 17583

BB3E5 3535F FOUA2
00386 35355 F0920

88387 3533E FO4d@
BB3B8 FPFFF EB399

883B9 37363 FFFFF
903BA 333F3 FFFFF
032BB E£4408 333CA
@83BC 43153 Foeml
B83BD 433F4 333BF
803BE 35354 Foasa

@83BF 43133 FaQ02
803C0 FFFFF 333C2
883C1 33354 o040

@a3C2 45153 FO084
80303 FFFFF 33305

Fri Aug 17 ©87:38:22 1990
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Line DT (1. S, INTERREUFPT PROCESSING

2163 RDHSKD $-1

2166 ADD D&, FOUTL,VPE, IREG ; COMPUTE JUNP LOCATION

2167 JIR

2168

2169 Or 1B,RSBZ,,R8 $SET INTERFACE CHECK...

2178 OR 18,RSBZ,,RA ;BIT FOR...

21N R 1B,RSBL,,R8 ; THE CURRENT HIO

2172 ALDRAN Re,SEN288 i SAVE SENSE 8, FORHAT 2

2173

2174 TSTRBIT RS, 8080 1CHECK WRITE OP.

2473 Bl IRPT30 +IF SET, CHAN. PARITY ERRUR
276

277 SETRBIT Ra,8 +ADD CHAN, BUS IN PARITY TL...
2178 ALDRA® RO, SEH208 SENSE 8, FORMAT 2

AVE] SETRBIT R14,1008 +SET U-BUS PARITY FLAG

2188 JuP IRPT11A+L $SET COMPLETE FLAGS

2181

2182 HATO Intervupt

2183

2184 IRPTi1:  TSTBIT R3,1 ;CHANNEL PARITY ERROR?

2183 BHZ IRPT30 3 IF SET, JunP

2186 TSTBIT R3,4 ;E.F. THTERRUPT?

2187 BOI IRPT21 IF NOT, CHECK FURTHER

2188 SETRBIT R14, 2 $SET FORCED E.F. FLAG

2189

2198 JSR.P HAIT45H +HAIT FOR SH-DONE

2130 SETPGE WAIT4SH_SHR N8B & JSRP WAIT4SH

2191 JGR.P CLREF ;CLEAR THE E.F.

2% SETPGE CLREF_SHR_HEB & JSRP CLREF

2192

2193 IRPTIIA: SETRBIT R15,2 $5ET TRUNCATION FLAG

2134 SETRBIT RS, 208 ;SET Sn-CURPLETE FLAG

2196 IRPTIIB: EBU % 1§

2198 SETRBIT R14,408 ;5ET U-COHPLETE FLAS

2199 Jup IRPTOZ2 s RETURN

2288

281 AMCERROR PROCESSING

V4

2283 IRPT12:  RDREGB SnCST,R3 jREAD & RESET XAC STATUS

2204 Or 1B,8,,R3

2205 CTL HIO,HIOTGTR & BOZ IRPTIS3 s IF NO STATUS, PHONY INTERRUPT
2286 TSTBIT R3, 1 ;CHECK U-BUS PARITY BITS @-17
2287 RESETR R4 % BOZ §42 ; IF HOT, June

2208 SETRBIT R4,80 $SET BIT IN SENSE 18, FORPAT 2
2289

2218 TSTBIT R3,2 +CHECK U-BUS PARITY BITS 18-33
2211 BOZ $+2 i IF HOT, Junp

212 SETREIT R4,40 }SET BIT IM GENSE 18, FORHAT 2
U3

2214 TSTBIT R3,4 $CHECK CT-BUS PARITY

2215 BOZ $+2 i IF HOT, Juwp
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Addr Ling CDC 0.8, — INTERRUFT FROCESSTING

883C4 35354 Fa028 2216 SETRBIT R4,2 $SET BIT [N SENSE 18, FORRAT 2
2217

883C5 45133 Fages 2218 TSTBIT R2,8 ;CHECY SnB PARITY ERROR

803C6 FFFFF 333F8 2213 BOZ IRPT18 ;IF HOT, Junp

BA3CT 35354 Feeas 2228 SETRBIT R4,4 ;5ET BIT IN SEWSE 1@, FORRAT 2

08 3414F FOO22 2221 ALDRAM R4,5EN210 ;SAVE IT AND SEmD...

BE3CY FFFFE E@4AD 2222 JnP READE2 +EQUIPHENT CHECK
223

BB3CA S6QSF FAO2 2224 IRPTI3:  RSTOBIT 20 ;DELETE XHC ERROR ANMD...

083CB FFFFF EQ7E 2223 JHP IRPTOQ ;CHECK FOR ARY OTHER INTERRUPT

2226
2227 ; HESM ERROR PROCESSTNG
2228
#83CC 453085F FOOB1 2229  IRPTIS:  TSIRBIT R15,1 +HERDER READ?
0Q3CD FFFFF 13321 2238 CISR ALUZ, HATTCOH 3 IF NOT, WAIT TO CONTINUE
2231
B03CE 453830 FOEA7 2232 TSTRBIT RY,7 ;CHECK FOR nOST SERIOUS ERRURS
983CF C1863 33BD4 2233 RD HSSH,RDHDSST,R3 & BNT IRPTIE  ;IF ARY, PROCESS THEA
80300 45850 rageR 2234 TSTRBIT RB,8 ; DISK ERROR?
80301 333F0 3306 2233 OR 1B,B,,RQ & BNI SHERRUY +IF YES, PROCESS IT
BB3D2 FFEFF AJTFF 2236 CRTS ALUZ i IF KO ERROR, RETURM
2237 JPOF.P SEL3S $HUST BE SELF TEST ACTIVE
80303 £d481 BFZT 2237 SETPGE SEL3IT_SHR_H#B & JPOPP SEL3S
2238
B83D4 433F4 33BDE 2239 IRPT1R:  RESETR R4 & BNI $+42 +IF ANY ERROR BITS, JUmP
88305 £@EB2 AF7FF 2240 CTL SHEC,HSSHRST & RTS ELSE, RESET IRPT & RETURN
2241
B83D6 45833 FODED 2242 TSTRBIT R3,H4ED ; KHC INTERFACE ERROR?
B8307 433F0 33361 2243 RESETR R & BOI IRPT16B IF HOT, Junp
2244
20308 45833 FOO48 2245  IRPT1RA: TSTRBIT R3,40 + INST. BUS PARITY?
40309 £180C 33308 2246 CTL HS5H,RSYHPER & BOL $+2 ;IF HOT, JUHP; RESET ERROR
883Da 33334 Fape2 2247 SETRBIT R4,2 +SENGE 18, FRNT.2=H5S5H INST. PAR.
88308 430833 FO020 2248 TSTRBIT R3,28 ;LT-BUS PARITY?
083DC FFFFF 333DE 2249 BOT 342 s 1F HOT, Juwp
88300 353330 Foegs 2238 SETRBIT RQ,4 ;SENSE 11, FRHT.2= CT-BUS PARITY
803DE 45053 roees 2251 TSTRBIT R3,88 ;U-BUS PARITY?
BB3DF FFFFF 333E1 2232 BOI IRPTIER +IF ROT, Jupp
B83E@ 35354 ragEe 2233 SETRBIT R4,8 $SENSE 18, FRUT.2= U-BUS PARITY
25
BB2E1 45833 FO@IB 2255  IRPTiGB: TSTRBIT R3, 18 jHEMORY DATA BUFFER PARITY?
883E2 £1006 333E4 2236 CTL HSSH,RSHDBPER & BOL 5+2 N0, JUHP; RESET DATA BUFFER PARITY
§B3E3 33338 Faea1 2257 SETRBIT RE,1 SENSE 11, FRAT.Z= HGSH BUFFER
2238
383E4 45833 roeR4 2259 TSTRBIT R34 sHSSH INTERNAL BUS PARITY?
BB3ES FFFFF 333E7 2268 BOT $+2 i IF HOT, Jump
HB3E6 33350 Fa@@2 2261 SETRBIT RB,2 $SERSE 11, FRAT.Z=INTERNAL PARITY
262
BH3E7 45833 Fee@A3 2263 TSTRBIT R3,3 ;s DISK INTERFACE PARITY?
G83EQ E1082 333EA 2264 CTL HSSR,RSDIPER & BOIL $+2 N0, JunP; RESET D.T.F. PARITY ERRUR
BE3ET 35354 FEGA1 2265 SETRBIT R4,1 GENSE 18, FRNT.2= D.L.F, PARITY
266
083EA 45833 FO108 2267 TSTRBIT R3, 100 ;DL ILF. FIFO ERROR?
B83EB FFFFF 333EF 2268 BOL $+4 {HO, Junp
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Addr

UB3EC EB483 1F520
943ED 3605F Fodia
B03EE 321FF FOO21

@A3EF 3410F FOB23
BO3FG 3414F Fo022
883F1 E£1800 E@4AD

883F2 37358 rooas
083F3 433F4 EG3EF

B83F4 EBOBB FFFFF
4a3F3 37354 roeez
883F6 E417D E03fQ

BA3F7 45153 FO1E0
883F8 FFFFF 33374

083F9 37330 Foeze
083FA 3416F Fa0zi
BB3IFB FFFFF EQ4AD

Line D0

2269
2269 +
2214
227
2212
2273
2274
2275
2276
2211
2218
2218
2280
2281
2282
2283
2284
2283
2286
2287
2288
2289
2289 +
2289 +
2298

.
!

IRPT18:

i
IRPT19:

i
IRPT28:

IRPT21:

0.5.

fri Aug 17 B7:38:22 1990

Page 43

- INTEREUFT FROCESSING

JSR.P DHACHK

SEYFGE DHACHK_SHR_H#B & JSRP DRACHK

SETABIT 19
8LDRAN SENZG9

ALDRAN RE,SEN211
ALDRAK R4,SEN210
CTL HSSH,DIFRST & JhP READG2

RDASKB RE,8
RESETR R4 & JAP IRPTIS-1

WMA Instruction Farity

CTL SHC, HRARST
RDHSKB R4,2
CTL HIO,RSTODID & JuP IRPTIB

TSTBIT R3, 166

BOZ UIRPT3

SETHBIT 28,5En289
RDHSKB  R@,20
ALDRAR R, SEN289
JiiP READEZ

jCHECK CURRENT DA ADDRESS

;SET SENSE 9, FORMAT 2 =...
+D.1.F. FIFO CHECK

1SAVE SENSE 11, FORRAT 2
sSAVE SENSE 10, FORRAT 2
1SEND EQUIP, CHECK

sGENSE: HSSM BUSY TIME-OUT
SRESET SENSE 14, FORMAT 2

THHA RESET
1SET SERSE 18, FORMAT 2
;RESET ODR/IDR; EQUIP, CHECK

;HAID SEQUEKCER ERROR?
i IF HOT, PHONY INTERRUPT

¢SENSE 9, FORMAT 2 = HAID Sequencer

;SEND EQUIP, CHECK




HALE Listing: Cidbccl.sre

fddr

083FC 3335E rFBaen
203FD 33333 roBa4
8B3FE FFFFF EQ3B6

803FF 43035 rogea
88400 FFFFF 33406

80401 C28083 FFFFF
00402 45053 reqat
80403 FFFFF 33B39
20484 3535F Fege2
80485 E417D EQ3B7

80406 E417D EB3BS

Line DO

232
2293
2294
2295
229
2297
2298
2299
2300
230
2328
32
2322
2327
2328
2329
2328
2332
2336
233

2344
2345
2347

.
'

P CHAMMEL

!
IRPT38:

RPT31:

i
IRPT33:

TITLE C:DI2

0.8.

Fri Aug 17 07:38:22 1999

- IMTEREUFT

FARITY ERROR

SETRBIT R14,8080
RSTRBIT R3¢
JHP IRPT11A+1

U-FEESFONSE TIME-OUT

E0U %
TSTRBIT RS, Higea
BOI IRPT33

RD HSSHA, RDINTR,R3

TSTRBIT R3,1

BN IRPTO2

SETRBIT R15,2

CTL HIO,RSTODID & JHP IRPTLIB

CTL HIO,RSTODID & JuP IRPT1IA

0.5.

= REEAD DATA

Page ¢4

FROCESS TMGE

+SET CHANNEL PARITY ERROR FLAG

sReset U-inhibit_flag

jCHECK FOR WRITE 0P
+1F NOT WRITE Of., JusP

sREAD INTERRUPT REG,
sCHECK FOR U-DONE

+IF CONPLETE, NURMAL RETURN
sSET TRUNCATION FLAG
$$EXIT & SET U-COMPLETE

jSRESET 1R & JUnP




HALE Listing: C:36ccl.src

Addr

80407 433F5 1F4B0
40423 3437A 1F12A8

fri Aug 17 87:38:22 1990 Page 43
Line ZDC 0.5, — READ DATA
2336
2337
2338
23599 READ/WRITE REGISTERS
2368 R8-R4,@ & IREG = SCRATCH
2361 RS = READ/URITE FLAG REGISTER
2362 BITS  HEAHING
2364 3% ] NOT USED
2365 3% 1 NOT USED
2366 3% 2 HOT USED
212 3 U-SIDE WAITING (HRITE)
23713 3 SH-IKITIATED
274 3 SH-COMPLETE
215 ] END-UF-PACK
216 7 U-FULL (URITE)
2317 8 SH-READ ACTIVE
218 3 RESTART U-SIDE {HRITE)
231 1@ U-ACTIVE
2380 11 HRITE 0P,
238t 12 FORMAT ACTIVE
2382 13 SH-WRITE ACTIVE
2384 3% 14 NOT USED
2388 13 (FACTORY) DEFECT TRACK
2389 R6 = STARTING HORD NO.
2350 R7 = YFER. LENGTH (FROW FUNCT. HORD)
2391 RB = U-TRANSFER COUNT (HORDS)
2392 R9 = CURRENT RECORD HUMBER
2393 R18 = HALD XFER. LENGTH (HORDS)
2% R11 = CURREHT CYLINDER
239 R12 = CURRENT HEAD
239
2397 HSHAIT:  EQU Hed2 ;JUHP TO HSSH HAIT LOOP
2398 HDBELR:  EQU HH2A ;Claar HDB sequencer
2339 RDHDR:  EQU H43@ sREAD HEADER JUHP
2400 RDDATA:  EQU HB32 JREAD DATA JURP
2481 HUNLDHD: EQU H433 JHSSH-TO-HATO/HHA TRANSFER
2482 RDVRFY:  EGU HE37 JREAD VERIFY JURP
2483 WAITOCOW: EQU H¥3A {HAIT TO CONTIRUE
2484 HAITHD:  EQU HE3E 1ADV. HEAD RAIT-TO-CONTINUE
2405 NOVHDR:  EBU He#3B {HOVE HEADER TO FILE REGS.
2407
2488  READBB:  RESETR RO % JSR NXTUADDR ;$Conpute U-start address
2409 RTOR R7,R10 & J5R SEEKS2 i 58k the drive
M2 $SH-HORD COUNT TO U-HORD COUNT
2422 JSR.P PATHCHK 1H3SH DATA PATH CONF IDENCE TEST




HALE Listing: C:S6ccl.src

fAddr

08409 EQ403 1F3A8

08407 FFFFF 17487
08408 3497F FOOAY
B048C 3417F FOOAA
88400 4503E FodaA

8040E £0483 13ECD
0840F 373F8 FO2CD

88418 4505E FOQGA
80411 FFFFF 33413
68412 5348 Fo0R4

88413 24383 1FSBA
00414 120F FFFFF

BB415 4383F FO6E0
88416 6603F FO480
BB417 FFFFF 134CA

88418 45835 Foe108
88413 FFFFF 33C2F

BB41A FFFFF 1F335
88418 31D3F FFFFF
8841C 4383F FB200
83410 FFFFF 33028

B841E 45B3E FO100
0941F FFFFF 33024
#6420 B1FEG F@32
Ba421 37352 roQ4d
BB422 £108D FFFFF
80423 E1017 E@42E

08424 B1FOA FOQ30
#9423 37332 Foeaz

fri Aug 17 87:38:22 1990

Page 4b

j$Clear soae stuff

$SAVE INITIAL TRANSFER...
JLENGTH FOR USAGE LUGGING
;HOME ADDRESS FLAG?

;1F SET, Jump

; $U-XFER. COUNT = 1 RECORD

sHOHE ADDR. FLAG?
+1F NOT, CONTINUE
sU-XFER. COUNT IS 4 WORDS LONGER

+LOAD THE HEADER STUFF
;LOAD REC. LENGTH 8 LSB’S

; ISOLATE SH-ERROR % NO DATA XFER.
+SH-ERROR OHLY?
+1F YES, RELOAD Sn-START ADDR.

; SH-INITIATED?
i IF YES, COMTINUE READING

sCHECK INTERFACE BUSY
sLOAD THE RECORD no.

sHD DATA YFER. FLAG?

JIF SET, Junp

TREAD HEADER NODE?
:IF YES, JunP

sLOAD READ DATA JUnP LOC.
1SET SENSE 16, FORMAT 2
:START THE READ

1SET INTERFACE BUSY STATUS

;LOAD READ HEADER Jump LOC.

Line D2 0.8, — READ DATA

2422 + SETPGE PATHCHK_SHR_K%B % JSRP PATHCHK
2423

2424 3 RESET STUFF BEFORE STARTING

M5

2426 READBOL: £6U %

2428 JSR RDURTCLR

2433 ALDRANU R7,RDLNTHN

2434 ALDRAR R7,RDLATHL

2435 TSTRBIT R14,8

2436 CJSR.P NALUZ,READ7Q

2436 + SETPGE READ7@_SHR_H4B & CJSRP NALUZ,READ7E
2438 RORAMB R, RECLHTH

2457

2438 TSTRBIT R14,8

2439 BOI READE2

2460 ADD DB,B,HSK1,RB % HOP D4
2462

2472 READB2:  RTOR R11,R3 & JSR URTASD
2473 WRTL HSSn,LDSBCL,RE

2474

2475 TSTRBIT R15,680

2476 TSTOHSK 400

477 CJSR ALUZ,LDSHADDR

2478

2479 READ®3:  TSIRBIT R3,10

2480 BNI READBE+1

2481

2482 JSR CHKBUSY

2489 HRTL HSSH,LDDRREC,RY

2491 TSTRBIT R15,200

2492 BHI READES

2493

2493 TSTRBIT Ri4,180

2433 BHZ READE4

2496 READD3A: HRTE HSSM,LDXMCY & nOP RODATA
2497 RDHSKB RZ,40

2498 CTL HSSm, XnCJCRD

2499 CTL HSSH,SETBUSY & JHP READOS
2508

2381  READ@4:  URTE HSSH,LDXHCT & NOP RDHDR
2302

RDHSKB RZ,2

SET SENSE 16, FORRAT 2




HALE Listing: C:Sbcel.sre

Addr

80426 35333F Fooal
80427 E188D EB42E

08428 373F2 FOQBA
08429 43032 Fa0ie
60427 FFFFF 33C20
98428 BIFQQ FOQ37
8042C 37352 regel
88420 E188D FFFFF

8B42E 3412F FOB25

0842F 37338 FR4EC
80438 FFFFF 1F4C0
8431 37338 FB413
10432 FFFFF 1F4C6
88433 33355 Fa118
80434 37330 F4BIE
88435 FFEFF 1F4C2

88436 £0481 1FODA

88437 FEFFF 1F37C
@438 FFFFF 1F4DB

88439 45835 Fa4ba
30437 FFFFF 33C52
Bb43B 373F8 FB2DB
0843C FFFFF 33437
88430 4505€ Fa4e8
9843k FFFFE 33637

0843F FFFFF 1F333
88440 43058 raues
00441 FFFFF 33C37
#8442 FFFFF 1F4B4
80443 B1F0G FOB33
88444 373F0 FO268
80445 9150F FFFFF
8446 37370 FO269
20447 9I1468F FFFFF

80448 C2001 FFFFF

Line 0D

2303
2504
2303
2506
2587
2308
2309
2510
2511
2512
2313
2514
2315
2316
217
2318
2519
2520
2321
2322
2523
234
2524
2323
2326
2321
2328
2529
2334
2331
2332
2533
2534
2333
2354
2353
2336
2368
2561
2562
2563
2374
2973
2576
2817
2578
2979
2388

i
READRS:

i
i
i
R

READRG:

H
READBS:

i INITIATE U-SIDE

i
READ10:

READ1BA:

. 5.

INTITIATE DISE

Fri Aug 17 87:38:22 1930
- READ DATA

SETRBIT R15,1
CTL HSSH, XACICHD & JrP READDE

RDRAHB R2, ILDFLG

TSTRBIT R2,180

BNI READB3A

HRTE HSSM,LDXHET & NOP RDVRFY
RDHSKB RZ,1

CTL HSSn, XHCICHD

EEAD
ALDRAR R2,S5EN216

RDNSKB RB,ADVREC
J5R SAVIRPT
RDHSKB RU,READB2
JSR SAVSHRTA
SETRBIT 83,118
RDHSKB RE,4BLE
JSR SAVSATIH
JSR.P 5HBOOK

SETPGE SMBODK_SHR_H#B & JSRP SuBOOK

JSR SHIRPT
JSR SHTIHER

TSTRBIT RG, 480

BHZ READIZ

RDRAMB  RB,RECSREAD
BOI READES

TSTRBIT R14,460

BHI READGS

£Ql §
ISR CHYBUSY

TSTRBIT R0, 8

BNI READOS

ISR ULENGTH

WRTE 1S5, LDXHCS & HOP HURLDAD
RDRANB RY, UADDRY

WRTL HSSH, LUUARN, RO

RORANB R, UADDRL

HRTL HSSH, LDUARL, RO

RD HSSNA,RDINTR,R1

TEAMSFER

Page 47

;SET HEADER READ FLAG
1GTART READ HEADER

{GET ILD FLAGS
sFORNAT-TO-VERIFY FLAG SET?
1YES, JUiP

;LOAD READ VERIFY JUHP LOC.
sSET SENSE 16, FORAAT 2
sSTART READ VERIFY

;SAVE SENSE 16, FORNAT 2

1SH-DONE HORMAL RETURN LUC.
1SAVE 1T

s SH-ERROR RETURN LUC.

{SAVE IT In CASE OF ERROR
1SET SA-READ ACTIVE/INITIATED
JGET S8 NS, (HIRL) TIRER...
JAND SAVE 17

;00 SA-BOUKKEEPING

jCHECK FOR SR-INTERRUPT
jHONE, CHECK Sn-IRPT. TIHER

sU-SIDE ACTIVE?

$IF YES, CHECK FOR DORE
:ANY RECORDS READ?

{1F HOT, CHECK S-INTERRUPT
;U-CONPLETE FLAR?

$IF SET, CHECK Sn-INTERRUPT

TO ZHAM.

;CHECK FOR THTERFACE BUSY
;DIF Error?

;Yes, process 1t now

;LOAD U-XFER, LEWGTH

JEVEN WORD START U-READ 0P,
$GET THE U-ADDR. mSB'S...
JAND LUAD THER

+GET THE U-ADDR. LSB'S...
jAND LOAD THER

iREAD INTERRUPTS




HALE Listing: C:36ccl.sre Fri fug 17 87:38:22 1930 Page 48

Addr Line D 0.8, — EEAD DATA
ga449 43051 foo1d 2381 TSTRBIT R1,18 ; DIV THE IRTERFACE G0 BUSY?
§044R FFFEF 33C3F 2583 Buz READ1D 1#Ves, sust reload everything
20448 E100D FFFFF 2387 CTL H5S1, inCJCHD ;START U-SIDE READ

588
#044C 3533F FaDOE 2389 SETRBIT R15,4880 $SET U-INITIATED FLAG
0044D 33333 FO480 2598 READI1:  SETRBIT RS, 404 ;SET U-ACTIVE FLAS
8044€ 37350 FOBEE 2392 RDMSKB  R@,80 ;%5et 2-second (minimum)...
B844F DBFFE FFFFF 2593 RUXFR  §nc,,RO ;$C0C U-response...
88458 33350 FOTEB 259 SETRBIT RB,7EB ;$tine-out fimer...
48431 FFFFF 1F4C4 2598 JSR SAVUTIN ARD SAVE IT

2299
88452 BF322 1F372 2688  READI2:  ADD DIC,B,SE@AR,R2 & JSR UIRPT ;CHECK FOR U-DOKE
08453 FFFFF 1F4E6 2681 JSR UTIHER ;1775 HOT; CHECK U-IRPT TIMER
80454 FFFFF EQ439 2682 JHP READ14

2603

2684 3 U-READ DONE
88435 39353 FO400 2683 RGTRBIT 25,400 jRESET U-ACTIVE FLAG
88456 4505F F4008 2606 TSTRBIT R13,4880 sU-INITIATED FLAG?

2607 CJSR.P HALUZ,UBOOK i IF YES, U-SIDE BOOKKEEPING
83457 £0401 13939 2687 SETPGE UBDOK_SHR_H#B & CJSRP MALUI,UBOOK
89433 FFFFF EQ4SE 2609 Jie READS ]

2629
88459 4505F F4088 2630  READI4:  TSTRBIT R15,4de@ sU-IHITIATED FLAG?

2631 CJSR.P HALBZ,UBOGK i IF SET, DO U-SIDE BOOKKEEPING
80458 £8401 13939 2631 SETPGE UBOOK_SHR_H#B & CJSRP NALUZ,UBOOK
00438 43033 Fo100 2632 TSTRBIT RS, 108 ;SH-READ ACTIVE?
B845C FFFFE 33C37 2633 BHI READEB +IF YES, CHECK FOR 5n-DURE
8043D FFFFF £Q432 2624 JiP READI2 ELSE, CHECK FUR U-DURE

2633

2636 READIS:  JSR.P CHKUDHA jCHECK U-SIDE DRA ADDR.
B845E £0403 1F53B 2636 SETPGE CHKUDRHA_SHR_H3B & JSRP CHKUDMA
BB45F 4305E Fa4@8 2627 TSTRBIT R14,400 s U-CURPLETE?

2638 BHI.P READDORE i IF YES, Read 1s conplete
B2460 ED403 33EB1 2638 SETPGE READDONE_SHR_H4B & BNIP READDONE

2633
88461 373F1 FOZ2CD Zo48 RDRANB  R1,RECLNTH iGet record length to Rl
00462 34382 FFFFF 2641 RTOR R8,R2 jLast U-xfer. length to R2
BB463 373F0 FO2DB 2642 RORANB  RG,RECSREAD 1Get Records read count
08464 133F0 FFFFF 2643  READIG:  DECRB R jDecr. Records vead
88463 19312 33467 2644 SUBA fB,B,R1,R2 & BOI $+2 ;16 9, jump; Decr. U-xfer.
00466 FFFFF 34464 2643 CIup AGB, READIE 1f U-xfer.)> Rec. length, READIG
83467 3418F FOZDB 2646 ALDRAH RO, RECSREAD ;5ave new Records read count




HALE Listing: C:36ccl.sre

Addr

08468 43855 FO100
80469 FFFFF 33037
2046A 45035 FO020
88468 33370 33CEF
B046C FFFFF 1F4CB
80460 S533E F4080
0346E FFEFF EB413

BB46F FFFFF 33C2F
80478 3333€ Fodan

88471 438335 Fo100
80472 FFFFF 33037
#8473 FFFFF E1EBL

80474 C2080 1F331
88475 4383E FaO18

88476 E£8403 J3r00
63477 4503E Fo108
88478 FFFFF 33091
28479 95355 ra018
80478 43035 Fo400
B847B FFFFF 33C52
§@47C 4383E Fa40e
88470 FFFFF 3380
Q847E FFFFF 1FS2E
BB47F FFFFF EB43F

00480 FFFFF 1F323
88481 FFFFF 1F342
00482 33353 F2100
28483 3718F FRB25
18484 45035 Fos0a
88485 FEFFF 33091

88486 3715€ FoQA8
00487 FFFFF 1FQ3B
80488 19376 1r368

08489 34307 1F350
89487 3412€ 1FO3B
#9488 B1370 FFFFF
8048C FFFFF 31C8€E
8048D BABFF FFEFF
Q048E 3412E 17044

Fri Aug 17 07:38:22 1999

Page 43

1SH-READ ACTIVE?

$IF 1T 1S, CHECK FOR DONE
1SH-DONE FLAG?

;VES, START THE U-SIDE AGAIR
sADJUST NEXT Sn-ADDRESS
JRESET READ STARTED FLAG
1START MEXT DISK READ

+IF ANY RECS. READ, START U-SIDE
$SET U-COMPLETE (EARLY END ERROR)

+SH-READ ACTIVE?
+IF YES, CHECK FOR DONE
sELSE, READ IS COMPLETE

1STO0P THE DISK READ
JREAD COUNT FLAG?
+1F SET, RESET JT & Junp

jKEAD HEADER HODE?

s IF YES, READ IS CORPLETE
$RESET SA-INLTIATED
JU-ACTIVE FLAR?

+IF YES, CHECK FOR U-DONE
jU-COHPLETE FLAG?

1 IF YES, HE'RE DUNE
jDELAY 7 psec. AND...

+ INITIATE U-READ OP.

3 $H5SH Hait loop routine
1$Clear all HSSH boards
JRESET READ/MRITE ACTIVE
;CLEAR SENSE 16, FORRAT 2
{HURITE-0P, FLAG?

s IF SET, SKIP USAGE LOGGING

sGET SAVED INITIAL XFER. LENGTH
:SUBTRACT CUR. SR-LENGTH AND...
jCONVERT TO BYTES

sBYTES T0 R7; LOC. OF USAGE LUG
JGET PREVIOUS BYTES READ ARD...
sADD THE CURRENT BYTES

s IF RO CARRY, Junp

s INCR. THE nSB'S

Line DT 0.8, -~ EEAD DATA

647

2648 TSTRBIT RS, 100

2649 BN READOS

2650 TSTRBIT RS, 20

2651 OR 18,8, ,R@ & BAI READ19
2652 JSR ROSHADDR

2653 RSTRBIT R14,4809

2654 JHP READB2

2635

2656  READ19:  BNI READ1O

2697 SETRBIT R14,400

2658

2659 READ20:  TSTRBIT RS, 100

2660 BHI READGS

2661 JHP READDONE

2862

2663 READ2f:  RD HSSHA,RDINTR,RO & JSR HGST0PS
2664 TSTRBIT R14,10

2665 BHZ.F RDCOUNT

2663 + SETPGE RDCOUNT _SHR _HEB & BHIP RDCUURY
2666 TSTRBIT R14, 188

2667 BRI READ23

2668 RETRBIT RS, 10

2669 TSTRBIT RS, 480

2678 BHI READI2

2671 TSTRBIT R14,400

2672 BNI READ22

2673 JSR DLAY7US

2674 JHP READID

875

2676 3 DATA TRANSFER COMPLETE
2677 H

2678 READ22:  EOQU 3%

2688 JSR HSHAITR

2681 JSR CLRHSSHA

2688 RSTRBIT RS, 2100

2689 RESETRAH SEN216

2690 TSTRBIT RS, 800

2691 BNI READ23

%72

2693 HOVE HSK2, IREG & NOPF RDLNTHN-1
2694 JSR SHERD

2693 SUBA AB,B,R7,RB & JSR FOURSDM
2%

2697 RYOR RB,R7 & JSR ERRLUG
2693 ALDREG R2,IREG & JSR SHBRD
2699 ADD AB,B,R7,R0O

2780 CJHP HCARRY, $+2

2701 INCRE

2782 ALDREG R2, IREG & JSR SHBURT

2783

1 SAVE UPDATED LOG




HALE Listing: C:J6ccl.sre

Addr Line 2D

0048F 4603F FO088 2784
2785
49430 £04084 13825 2765 +
2706
2187
00491 45B3F ramez 2789
80432 FFFFF 13B48 2710
88493 4303E ropRD 2722
00494 FFFFF 33900 2723
08493 4505€ F1080 2724
88436 FFFFF 33CAD 2723
2726
88497 43835 Fom4e 2727
09438 FFFFF 33CA9 2728
2729
88499 FFFFF LF4AF 2731
00498 FFFFF 33CAD 2736
88498 4305F ro@82 2738
8043C FFFFF 33CA7 2713
2731
2152
60490 E417D FFFEF 2734
B043E 4505F rgeaa 2767
8849F 6O3FF 33892 2768
2789
U84A0 37379 raee7 2778
J84A1 3705F Faade 2771
BO4A2 321FF FoRB2 2772
90473 37332 roges 2773
B04A4 37359 FORBE 2774
884A3 37333 reed2 2773
BB4A6 433F1 £B617 2776
2m
BBaA7 3733A FBAGA 2778
B04A3 E417D EQOI3 2779
2788
2781
084A9 37330 FoB28 2781 +
084AA 3410F FOBBY 2781 +
ga4AB 37333 remgs 2782
HB4AC FFFFF EBDIF 2783

i
READ23:

i
READZ3B:

i
READ24:

i
READ235:

0.5,

Fri Aug 17 87:38:22 1910
- EEAD DATA

TSTGBIT 89
CJSR.F# NALUI,LOGOFL

Page 50

JCHECK FOR 80,000,000 (HEX) BYTES
;1F >8H,008,088, LOG OVERFLOW

SETPGE LOGOFL_SHR_HEB & CJSRP HALUZ,LOGOFL

£QU $
TSTRBIT R15,2

ISR MALUZ,RSTHDB
TSTRBIT R14, 8000

BUZ PARERRIA

TSTRBIT R14,1008

BHI READE?

TSTRBIT R3, 48
BNI READ2S

J5R DHACHKA
BNI READG2
TSTRBIT R15,2
BN READ24

£QU $
CTL HIO,RSTODID
TSTRBIT R15,8000
XOR AQ,B,R15,R15 & BOZ NCHPLTD

RDRANB R, SENBT
RONSKQ 40

BLORA SENB2

RDNSKB R2,

RDNSKB R9, KE

ROHSKB R3,2

RESETR RI & JHP SHERREB+]

RDHSKE R18,H4A
£TL HIO,RSTODID & JMP HCRPLTL

SETHBIT 20, SENDL
RDHSKB R0, 20
ALDRAR RO, SENDL
RDASKS R3,4

NP END1G

;$Truncation b1t set?

1$Ves, reset the ADB board
sCHANNEL PARITY ERROR?

i IF YES, SEND URIT CHECK
U-BUS PARITY OR U-DRA ERROR?
IF YES, EQUIP. CHECK

sEND-UF-PACK FLAG?
sIF SET, Junp

y3Check last SR-DAA address

;IF CHECK FAILURE, EQUIP, CHECK
}STRUNCATION FLAG?

JSYES, EXIT noW

$SCLEAR DIR & IDR
{ECC CORRECTABLE?
sND, NORHAL COMPLETE

+RESTORE SENSE BYTE 7

;SENSE 2 = CORRECTABLE

+SAVE SENSE BYTE 2

jSENSE @ = DATA CHECK

;STATUS ACTION = £

jRECOVERY ACTION = 2

sRESET SENSE 1 & SEHD UNIT CHECK

$5TATUS ACTION = 4
HORMAL (TRURCATIOR) EXIT

$SENSE Byte 1 = End of Pack

sRECOVERY ACTION = 4
1SEND UNIT CHECK




HALE Listing: Cid6ccl.src Fri flug 17 87:38:22 1939 Page 91

fadr Line TDC 0. 8. ~ EEAD DATA
2791
d84AD 37350 FEB2B 2792  READB2:  RDASKB RE,208 $SENSE 7 = C.U. ERROR
0B4AE FFFFF EQAFE 2793 Ine SEL24 $SEND EQUIP. CHECK
2794
2793

GB4AF FFFFF E1D20 2796 DHACHKA: JHP DHACHK




HALE Listing: C:36cel.src

Addr

B84BA 34360 1F368
804B1 3491F Fo268
084B2 43850 FAGFF
08483 321FF AF269

084B4 34268 1F36E
80483 9160F FFEFF
#84BE RITIF AFTFF

884B7 £1801 1F342
88488 FFFFF 1F323
48489 B118G FAGHA
#a4BA BLOBG Fooed
8@4BB 3710F FO2DB
§84BC 3710F FO829
884BD 3710F FO206
DB4BE 3710F FER13
#84BF 3416F AFQ2B

B84CO 3490F FO2E4
83401 3419F AFZES

00402 34908F rO2E2
894C3 J410F AF2DC

88404 3490F FO2E3
904L5 3410F AF2DD

804C6 3490F FaoA8
804C7 3410F AFOAB

804C8 373F1 FOB29
88409 333F1 EQ4CC

804CA 373F8 F0029
80408 14301 134DA
484CC 433F0 334D3
884C0 373F2 FO2CD
B04CE 4585E ro0mR
B04CF 34334 32401
88408 83342 roem2
804D1 FFFFF 1F2C8
884D2 34345 FFFFF

82403 FFFFF 1F368

fri Aug 17 ©7:38:22 1930

Page 32

;CONVERT HORD NO, TO BYTES
;SAVE THE HSB'S

; ISOLATE THE 8 LSB'S AND...
1SAVE THER FOR LATER; RETURN

;CORPUTE U-SIDE READ BYTE COUNY
jLOAD BYTE COUNT LSB'S
+LUAD BYTE COUNT mSB'S & RETURN

sCLEAR DISK INTERFACE BOARDS
THSSH WAIT LOOP

sCLEAR THE Sfi-...

;STARTING ADDRESS

sRESET RECORDS READ

JRESET RELATIVE RECORD RO
sRESET U-SIDE RELATIVE RECORD
sRESET SH-ERRUR RETRY COUNT
:SAVE STARTING WORD & RETURN

+SAVE SH-DONE RETURN mSB’S...
;AND THE LSB'S; RETURN

{SAVE Sn-IRPT. TINER ASB' S
JSAVE THE LSB'S & RETURN

;SAVE U-IRPT. TIMER BSB'S
;SAVE THE LSB'S % RETURH

;SAVE SH~ERROR RETURM MSB'S
1SAVE THE LSB'S & RETURN

;  THIS ROUTIME COMPUTES AND RELDADS THE SH-START ADDRESS IN CASE OF AN

{GET THE RELATIVE RECORD nb.

JBET RELATIVE RECORD nO,

SBA AZ,B,R0,Rl & CJSR ALUZ,LDSHADRC ;IF 8, JURP; DECR. RECURD

JIF B, Junp

JGET RECORD LENGTH

JHORE ADDRESS FLAG?

sIF HOT JUHP; FLAGS TO R4
1REC. LENGTH 1S 2 HORDS MORE
;CORPUTE RELATIVE HORD HO.
JRESTORE FLAGS TO 85

Line CD 0.8. — EEAD DATA

2738

2799 HXTUADDR: RTOR RG6,RB & JSR FOURSDN
2000 ALDRAMU R1,UADDRY

2601 TSTRBIT RG, H4FF

2802 BLDREG RAHE & RTS UADDRL
2803 '

2804 ULENGTH: RTOR RB,RO & JSR FOURSUP
2814 HRTL HSSH,LDUBCL,RD

2819 HRTU HSSH,LDUBCH,RY & RYS
2816

2817

2818 RDMRTCLR: CTL HSGH,DIFSELR & JSR CLRHSSRA
2819 JSR HSHALTR

2820 HRTE HGSH,LDSARM & NOP ©
2821 HRTE HSSH,LDSARL & HOP @
2822 RESETRAM RECSREAD

2823 RESETRAN RELREC

2827 RESETRAM URELREC

2828 RESETRAM SEN413

2829 ALDREG RE,RANE & RTS STRTHD
2838

2831 SAVIRPT: ALDRAHU R, IRPRTHA

2832 ALDREG R®,RAHE & RTS IRPRTN
2833

2834 SAVSHTIN: ALDRAMU RB,SHTIMEA

2833 ALDREG R@,RAHE & RTS SHTINE
2836

2837 SAVUTIM: ALDRAWU RE,UTIMEA

2838 ALDREG RE,RAHE & RTS UTIHE
283

2040 SAVSHRTM: ALDRANU RE, SHRTNA

2841 ALDREG RB,RAHE % RTS SHRTN
2842

2843

2844 jSH-ERROR RETRY OR CROSSING A TRACK OR CYLIRDER BOUNDARY.
2843

2846 RDSHADDR: RDRANB R1,RELREC

2847 OR 28,8, ,R1 & JHF LDSHADDR+Z
2848

2849 LDSHADDR: RDRAMB RA,RELREC

2830

2851 RESETR RE & BOZ LDSHADRB
2832 RDRARB R2,RECLHTH

2833 TSTRBIT R14,8

2834 RTOR R3,R4 & BOL %+2

2835 ADD DB,B,f5K1,RZ & NOP D#2
2836 JSR HULTRLY

2857 RTOR R4,RS

288

2839 LDSHADRB: JSR FOURSDN

+TINES 4.5 = BYTE LOC.




HALE Listing: Cid6ccl.sre

Rddr

89404 43Q5E raoged
48405 E8082 33407
804D6 03340 ranes’
08407 9180F FFFFE
80408 ALLLF FFEFF
48409 31118 AFTFF

BU4DA 273F1 AF200

Line DI

2868
2861
2862
2863
2864
2865
2866
2867

0.5.

Fri Aug 17 97:38:22 1938
- READ DATA

TSTRBIT R14,8

CTL SNC,HSSHRST & BUZ $42
ADD DB, B,1SK1,R & HOP D¥)
HRTL HSSM, LDSARL, R

WRTU HSSH, LDSARM, R1

OR AB,FOUTL,RL,RE & RTS

;
LDSHADRC: SAB DZ,B,RANE,R1 & RTS RAXREL

Page 493

sHORE ADDR. FLAG?

s1F NUT, JURE; RESEY INTERRUPTS
i3 HORE BYTES FOR R1 COURT
sLOAD SH-ADDR. LSE'S AND...

s THE HSB'S

sCHECK If ADDR.= @ & RETURN

;HAY. RELATIVE REC.- 1




HALE Listing: C:36ccl.sve

Addr

804DB 373F8 Foz2DC
8a4DC 1418F A3ADC
0a4bD 373r0 FO2E2
804DE 1410F AJAE2

8B4DF 53355 FR310
8d4E0 373F2 FO018
Q04E1 333F2 394E3

B04E2 E0402 35BDY
B04E3 20142 FoQ62

004E4 EQ484 34010
BB4ES FFFFF E£13D9

B04E6 3738 FO20D
004E7 1418F A3ADD
904E8 3730 FR2E3
BO4ET 1410F A3AE3

BO4EA 37358 rO@25
QB4EB FFFFF EQAFB

Fri Aug 17 ©€7:38:22 193¢ Page 54

Line ZDC 0.5, — EEAD DATA

2869

2878 GHTIHER: RDRAME RO, SATINE +BET TIMER LSB'S

2871 SBA AL, FOUTL,RO,RAME & CRTS HALUZ,SHTIME ;IF HOT @, RETURN; DECR. TIHER
2872 RORAMB RB, SATIHEA $GET TIHER HGB'S

2873 SBA AL,FOUTL,R@,RAHE & CRTS HALUI,SHTINEA ;IF ROT 8, RETURN; DECR HSB'S
2874

2875 3 SM-INTERRUPT TIME-OUT

2876

2877 RSTRBIT RS,310 +RESET SH-ACTIVE/INITIATED FLAGS
2878 RDRAMB R2,SER41S {GET RETRY COURTER

2879 oR 1B,B,,RZ & CJP NHOLUG,%+2 ;If normal logging, Jjump

2880 BRZ.F ILD148 s If any retry count, Equip. Chack
2880 + SETPGE ILD148_SHR_H#B & BHIP ILD140

2881 5UBB DB,FUUTL,HSK1,R2 & HOP D#2  ;RETRY COUNT = 27

2882 CJuP.P AGB,SHTINERA IF HOT, CHECK FOR CATASTROHIC
2882 + SETPGE SHTIMERA_SHR_HSB & CJHPP AGB,SHTIMERA

2883 Jne ILD14d +ELSE, SEND EBUIP. CHECK

2884

2885

2886  UTIHER:  RDRAHB RO,UTIHKE $GET TINMER HSB'S

2887 SBA AL, FOUTL,RO,RANE & CRYS HALUZ,UTIHE ;IF HOT 9, RETURN; DECR. TIRER
2888 RORANB R@,UTIHEA $GET TIMER nSB*S

2889 SBA AZ,FOUTL,RQ,RAME &k CRTS NALUZ,UTIHEA ;IF ROT O, RETURM; DECR HSB'S
289

2891 ; U-INTERRUPT TIME-OUT

2892

2893 UTIMER1: RDMSKB RY,25 +5ENSE 7 = FORMAT 2, HGG. 5

2894 JiP SEL24 ;SEND EQUIP. CHECK

2893

2896

2097 TITLE ADVANCE TO NEXT RECZOED




HALE Listing: Cidbcclisre

Addr

004EC OF3FQ FO208
BO4ED 3410F FO2DB
B04EE 55333 F2100
@B4EF 3535F Fa4ded
004F0Q 3738 FO2E7
084F1 SLFBF FFEFF
094F2 371FE FO2EE
084F3 373F9 6r028

824F4 C2088 1F331
B04F5 4505F 4000
BU4FE FFEFF 334F9

HB4F7 EB4B1 1F161
004F8 FFFFF 1F52D
8R4F9 2718F FOA23
g@4rA 53355 o030
BaFB 373fC o827
BR4FC 3410F FOBI4
@B4FD 4305E Faaes
BO4FE FFEFF 13408
GB4FF 4585F r104d
99589 683FF 3306
88301 4383E Fazen
805382 FFFFF 33006

80583 4585F Fasoe
08384 603FF 13019
@8o03 FFFFF £0587

80586 FFFFF 1FD14
80367 3535 F4aa0
80508 45055 Fagoa
09509 £18080 33DaB
B050A FFFFF EQ413

88588 3718F roa18
A8508C FFFFF £8388

Line ADVAMNITE

839
2908
2901
2902
2903
2904
2904 +
2984 +
2905
2986
29087
2988
2909
2918
2911
2912
2913
2914
2915
2915 +
2916
2917
2918
2919
2320
2921
2922
2923
2924
2929
2926
2921
2928
2929
2938
2931 ;
2932 ADVRECR4:
2333
2937
2938
2943
2944
2943
2947
2964

¥
ADVREC:

ADVRECOL:

i
ADVRECG@3:

i
ADVRECES:

Fri Aug 17 87:38:22 1998

TO NMEXT RECZOED

THIS ROUTINE COHTROLS ADVANCING TO THE HEXT RECORD.
;15 ON THE HEXT HEAD THE HEAD HILL BE ADVARCED,
HEXT CYLINDER THE DRIVE WILL BE SEEKED.
;THE JUHP LOCATION THAT WAS PREVIOUSLY SET IN BOUKKEEPING (SMBOOKZS).

IHCSNB RECSREAD
ADD
ALDRAN kB, RECSREAD

RSTRBIT RS, 2108

RSTRBIT R15,488

RDRANB RA,SAVXHC

HRTL HSSH,LDXHCT, RO

HOVE RAME, IREG & NOP ADVLOC
RDREGB RAWE,R & JIR NEXTREC

RD HSSMA,RDINTR,RE & JSR HGSTOP
TSTRBIT R15, 4089

BOI $+3

JSR.P UBOOKES

Page 59

[f THE HEXT RECORD
If THE HEXT RECORD 15 Om THE

THE ACTION TAKEH IS DEVERAINED BY

1 INCR. No. of records read/uritten

DIC,B,RAHE,RQ & NOP RECSREAD

JRESET SH-ACTIVE FLAGS

sRESET S-RETRY FLAG

sGET SAVED JURP LOC. ARD...
sRELDAD IT

sGET JURP LOC. FOR NEXT RECURD
$GET NEXT RECORD & JUnP

;STO0P DISK OPERATION
;U-TNITIATED FLAG?

JIF NOT, JUip

;RELOAD LAST HPC JURP LOC...

SETPGE UBDOXK@S_SHR_H4B & JSRP UBOOKGS

ISR HSUAITRI
RESETRAM SENZ16
RSTRBIT RS, 30
RORAHB R12,NEXTHD
ALDRAN R12,SEN41L
TSTRBIT R14,80
CJSR ALUZ,RDSHADDR
TSTRBIT R15,1088
YUR AQ,B,R15,R15 & BN ADVRECO4
TSTRBIT 814,208
BNI ADVRECA4

TSTRBIT 15,880

JAND D0 1T

sCLEAR SENSE 16, FORRAT 2
SRESET SM-INITIATED & Sn-COMPLETE
sGET THE NEXT HEAD

sSAVE IT FOR SENSE

sUNE TRACK FLAG?

jND, ADJUST $H-START ADDRESS
sADVANCE CYLINDER FLAG?

JIF SET, RESET IT & SEEX
sALT. TRACK FLAG?

sYES, SEEK BACK YO DEFECTIVE

;ADVANCE HEAD FLAG?

XOR AQ,B,R15,R1S & CISR NALUZ,ADVHEADD ;YES, RESET IT & SET HEW HEAD

JHF $42

J5R ADVCYL
RSTRBIT R14,4000

TSTRBIT RS, 800

CTL HSSH,DIFRST & BHZ ADVRECS
JHP READA?

RESETRAN SEH415
hlily HRTA23

 CONTINUE

}SEEK TO NEXT CYLINDER

;Reset Read/Write started flag
+HRITE OPERATION?

i IF YES, Juip

jELSE, READ NEXT TRACK

$RESET SH-ERROR RETRY COUNT
s8Urite next record




HALE Listing: Ci3bccl.sre

fddr

00580 £1008 1F520
OS0E FFFEF 1FS2E
Q054F 3710F FRO2S
pR510 373FC FaA27
00511 341CF Fo014
0512 FFFFF 1F51B
00513 FFFFF EQ475

08514 5335E Foz08
28319 5333F Feaoa
B#316 373FB FOB26
80517 FFFFE 1F1DA
80518 FFFFF EB12A

88319 FFFFF 4rBO5
BO51A FFFFF 887FF
#8318 E£1082 FFEFF

8851C 3535E 4000
20310 341CF Foe1d
BOS1E 922CF 4rG87
BOSIF £1009 887FF
88328 E1813 AFTFF

88521 FFEFF 4B7FF
88322 FFFFF 1£333
88323 B1FEA FDA2A
80324 FFFFF £0329

80325 FFFFF 407FF
88526 FFFFF 1F335
80527 BIFQE Feaez
88528 FFFFF FEFFF
88529 FFFFF FFFFF
88324 C£2008 FFFFF
90528 43138 reels
8832C FFFFF D3TFF
20320 £106D FFFFF
BBI2E FFFFF 4F020
B832F FFFFF BETFF
BA538 E0BB2 AFTFF

BA531 45038 roa1e
#8332 £1008 33320
88533 FFFFF 1F335
#8334 FFFFF BF4FQ

88333 3785F o018
#0336 £2008 CO7FF
88337 40188 BE3F2
20538 £2008 93337
885339 4531306 ra01@

Line ADYVANCE

2963
2966
2967
2968
2969
2970
2971
2972
2973
2974
2973
2976
2977
2978
2919
2988
2982
2989
2994
2991
2997
2933
2994
2993
2996
2397
2998
2999
3080
3081
3802
Jee3
3004
3083
30086
Jee7
808
Jee3
3618
3011
3012
36813
3014
36135
3816
3017
ams
an9
3620
3621
3822
3823

ADVRECAT:

[
ADVCYL:

i
ADVHEADD:
ADVHEADA:

4
ADVHEAD:

HATTCON:

i
HSHALTR:
HSHATTRA:

HSWAITRI:
DLAY7US:

i
HE5TOP:

i
CHKBUSY:

Fri Aug 17 07:38:22 1990
TO NEXT RECORD

CTL HSSH,DIFRST & JSR HSWAITRI
J5R DLAY7US

RESETRARM SEH216

RDRAHB R12,NEXTHD

ALDRAR R12,SEN411

J5R ADVHEADA

JHP READ21+1

RSTRBIT R14,200
RSTRBIT R15,800
RDRARB R11,NEXTCYL
ISR SEEKSENS

JHP SEEKR?

PSHLD 5
CLPCHT EVCHTZ
CIL  HGSH, HYSARST

RSTRBIT R14,4080
ALDRANM R12,5EN411

WRTL HSSMA,LDDRBO,R1Z & PSHLD 7
CTL HSSH,SETAGZ & CLPCHT EVCATI
CTL HSSH,RSTAG? & RTS

PUSH

JSR CHEBUSY

HRTE HESH,LDXNCT & nOP HAITOCON
JHP HSHAITRA

PUSH

JSR CHKBUSY

HRTE HSSH,LDXNCS & ROP HSWAILT
Hop

HOP

RD H55HA, RDINTR, R
TSTBIT  RY,18

cooe  ALUZ

CTL HSSH, IRCJCHD

PSHLD 32

CLPCRT EVCHTZ
CTL SHC,HSSHRST & RTS

TSTRBIT RE,18
CTL HSSm, DIFRST & BOZ HSHAITRI
IS8 CHKBUSYS

JPOP ADVRECOIS

RbRSKE 18
RD HSSHA,RDINTR,RE & LDLT Ha7FF

Page 36

;DIF RESET % WAIT-TO-CONTIRUE
$DELAY 7-psec. HORE

sRESET OPERATION SENSE BYIE
+GET THE NEXT HEAD...

JAND SAVE IV FOR SEWSE

$SET THE HEXT HEAD AHD...
sHAIT FOR NEXT U-DORE

RESET ALTERNATE TRACK FLAG
$RESET ADV. HEAD FLAG

$GET THE NEXT/DEF. CYLINDER
$SAVE CYL,/HEAD FOR THE SEEK
$SEEK TU HEXT OR DEFECTIVE & RTS

sDELAY AN AUDITIORAL 1.4 psec...
; TO ACCUMHODATE HPC RICROCODE
%

J

sRESET READ/HRITE STARTED
sSAVE HEAD FUR SENSE
:LOAD THE HEAD AND...
JSET 1T
sRESET TAG 2 & RETURN

;Chack for HSSH busy
$HPC HAIT TO CONTIUNE JURP

;Check for HSSH busy
$HPC WAIT LOOP Jump

iCheck for HSSH interrupt
s Busy?

iHo, fall fnru; Yes, vait
jEzecute the HSS5A command
sLOAD THE EVENT COUNTER
sDELAY 7 HILRO-SECS.
sRESET INTERRUPTS & RETURN

sHSSH BUSY?
+1F HOT, STUP DISK OPERATIOR
SHAIT FOR NOT BUSY
TRE-EXECUTE LAST UPERAT IO

1SET BUSY RASK
JREAD INTERRUPT REG.

AND AR, FOUTL,RD, ZERD & CIPOP EVCNTZ,1RPT1S jCHECK FOR BUSY
RD HSSHA,RDINTR,RO & CJPCAT ALUZ,$-1 jVES, JURP BACK; MO, FALL THRU

TSTBIT £0, 10

;CHECK AGAIN FOR BUSY




HALE Listing: C:S6ecl.sre fri fug 17 87:38:22 1990 Page 97

Addr Line ADVANDCE T0O NEXT RECORD
0033A 45348 A3B3F 3024 AnD DB,B,N5K1,RB & CRYS ALUZ,HB3F ;IF nOT, DELETE GARBAGE % RETURN
08338 C2800 EB537 3023 RD HSSHA,RDINTR,RH & JnP CHEBUSY+Z ;ELSE, COWTTHUE CHECKING

3026

3827

3029 TITLE D 0.8, — WEITE DATA




HALE Listing: £:36ccl.src

fddr

8833C £4201 FFFFF
80330 €420@ FFFFF
8B33E 37335 rasad
BOS3F 34378 1F12A

98340 £2403 1F3A8

88541 FFFFF 1F4B7
88542 373F8 FO2CD
B8543 FFFFF LF3E8
48344 3438F FEOAC
80543 3418F FUBAD

#8346 343R1 FFFFF

80347 433F6 FFFFF
88548 27770 Fo2CF
80349 3370 FFFFF
00347 29101 FFFFF
88345 3408F 33D4E
80340 34308 EQ34F

80340 12035 FFFFF

GB54E 343R8 FFFFF
BES4F 37353 FO034

803508 FFEFF 1F535

fri Aug 17 @7:38:22 1390

Page 34

{HRITE DATA Juie LOC,
(HI0-TO-H58H Juie LOC.

$SET THE HALO...

; INTO "HRITE' HODE
$SET WRITE OF. FLAG
;POSITION THE DRIVE

;HG5N DATA PATH CONFIDENCE TEST

T
!

sSRECORD LENGTH.. .
$STIHES 4.5 =...
$SSTARTING RECORD...
$SBYTE ADDRESS

$5U-XFER LENGTH TO R1

1 S5TART HORD 15 ALWAYS @

;% 1/4 BUFFER CAPACITY...
+TIRES 4 = BUFFER CAPACITY (RY)
;1F @ IS HOT GREATER...

; THAN BUFFER CAPACITY, Jump

;55ET UXFER. (RB) = BUFFER CAPACITY

j9RB = UXFER. COUNT
HORMAL U-HRITE OPERATION

Line CDC 0.8, —~ WEITE DATA
3038

3039 HRTDATA: EQU H#31

3048 HLDMD:  EQU H¥34

3038

385t s SEE READ ROUTINE FOR REGISTERS
3052

3868 HRT@DB:  CTL HIO,ODRERS

3061 CTL HIO,0DREER

20862 RDHSKB RS, 680

3063 RTOR R7,R18 & JSR SEEKO2
3064

3068 JSR.P PATHCHK

3068 SETPGE PATHCHK_SHR_HBB & JSRP PATHCHK
3069

3071 HRTG@EA: SR RDHRTCLR

3072 RDRARB RY,RECLNTH

3073 JSR FOURSDH

3074 ALDRANU RE,RBAU

3075 ALDRAX RO, RBAL

3076

3077 RTOR R18,R}

078

3879 RESETR RE

Jega OR DZ,LSBI,RANE,RG & HOP BUFCAP
32 Of 1B,LSBZ,,R0

3133 SUBB AB,FOUTL,RO,R1

3134 RTOR RB & CJMP NALB,HRTBES
3136 RTOR R®,R8 & JHP WRTOES+H
341

3142 URTEB4:  CTL HSSH,HRTCOWT

3144 WRTBBS3: RTOR R1O,R8

3138 RDUSKB R3,HLDHD

3181

ne IMITIATE U-SIDE WRITE
333

3184 WRTBit:  JSR CHKBUSY

;CHECK FOR INTERFACE BUSY




HALE Listing: CidGccl.src

Addr

208331 34360 17368
88352 9148F FFFFF
00333 ALSLF FFEFF
08354 34382 FFFFF
88335 91F3F FFFFF

98336 34380 1F368
00357 34304 FFFFF
88338 10348 FOUAS
08333 34361 4Fa01

0835A 01711 8B7FF

B053B FFFFF 1F4B3
0035C C2001 FFFFF
88530 450831 FOB10
8833E 81024 33039
8B33F 223F0 FFFFF
#8360 08701 FFFFF
8B361 81711 1F4Bl

88362 4585F F0200
#9362 FFFFF 33367
88564 8208 1F3BE
93363 43033 F0480
go566 EB288 33068

88367 £188D FFFFF
88568 3335F 4090

88569 35335 rocae
4836A 37338 Fou4
@856B DBFFY FFFFF
U836L 35332 FUFBG
@B36D FEFFF 1F4C4

BUSGE BF322 1F372

BO36F FFFFF 1F4EG
BB378 FEFFF £837B

88371 55353 4480

Fri Aug 17 87:38:22 1990

Page 39

sCONVERT START WORD TO BYTES
sLOAD THE B LSB'S

sLOAD THE 8 nSB'S

sSTARTING BYTE TO RZ

sLOAD U-SIDE WRITE JURP LOE.

; CONVERT U-XFER. COUNT 10 BYTES
;U-COUNT BYTES T0 R4

;SDECR. BYTE COUNT BY 5...

AND HOVE IT TO RI

;HOVE nSB'S INTO POSIYION

sLOAD THE U-SIDE BYTE COUNT
JREAD [NTERRUPTS

sCHECK FOR BUSY

;BYTE COUNT + START BYTE = ¢
:50 DOES R

JHOVE MSB'S INTO PUSITION ARD...

ADD AB,LSBZ,RI,RI & JSR NXTURDDR+1% ;SAVE END U-ADDR. FOR DRA CHECK

Line CDC 0.5, — WRITE DATAH
3183 RTUR RE,RY & JSR FOURSDN
3186 HRTL HS5SM,LDUARL, RO

3187 HRTU HSSH, LDUARH, R1

3168 RTOR RE,RZ

3189 HRTL HSSR,LDXACT,R3

319

319 RTOR RB,RE & J5R FOURSDN
3192 RTUR RY,R4

3194 SUBR DB,B,NSKI,RO & NOP D#3
3199 RTOR RB,RY & PSHLD 1

J200 LSHFT2 R1,R1

J200 + ADD AB,LSBI,RY,R1 & CLPCHT EVCHTZ
3

32082 WRT812:  JSR ULENGTH+!

303 RD HSSHA, RDINIR,R1

d284 TSTRBIT R1,10

3285 ADD AB,Q,R2,R4 & BHI HRTEIL
3206 BTOR RE

3207 ADD Au,LSBZ,RE,R1

3208

Nz

3213 TSTRBIT R15,200

3215 BOZ WRTGL3

3225 CTL SAC,AUTOLD & JSR PADZRO
3226 TSTRBIT RS, 408

3227 CTL SHC,AUTOLD & BuZ $+2
3228

3229 URT@13:  CTL HSSH, XuCICHD

3238 SETRBIT R13,4098

323t

3232 URTB13A: SETRBIT R3,HECED

3234 RDHSKB  RB,49

3235 RDXFR  SHC,,RO

3236 SETRBIT RB,HRFBG

3240 JSR SAVUTIN

241

3242 WRTO14:  ADD DIC,B,SEBAR,RZ & JSR UIRPT
3243 JSR UTIHER

3244 JHP HRTE13

33

3246 3 U-DORE

3247 RSTRBIT R3, 4480

3 !FORMAT FLAG?

;$IF HOT, START THE U-SIDE

; INITIATE PAD ZEROS nODE
sU-ACTIVE FLAG?

;YES, CONTINUE CHANNEL WRITE

+ INITIATE CHANNEL HRITE
SET U-IRITTATED FLAG

+SET U-ACTIVE & WRITE 0P, FLAGS
;55et 2-second (minisunl...
+$CDC U-response...

;$ting-out fimer...

+AND SAVE 1T

+CHECK FOR U-S1DE DUNE

;177§ HOT, CHECK TIRER...
SAND JUnP

RESET U-ACTIVE & ADD ONE BYTE




HALE Listing: Cidbccl.sre

Addr

00572 37380 FFFEY
86373 45030 FoUB0
88574 FFFFF 33378
88575 4503E ra400
08376 FFFFF 33578

80577 3335F rauz
@d378 4402 FFFFF

80579 £0403 1F338
88577 FFEFF ERSAF

88378 4305F F4000

8857C £8401 13939
88570 45055 F2008
88578 FFFFF 33DA8
8857F FFFFF £0588

80580 4583€ roam
80381 FFFFF 33093
88382 43035 F0028

88583 £6403 1328C

#8584 4203E Fouan
80583 FFFFF 33C80
Ba586 450835 Fo4ud
88587 FFFFF 33D6E
80568 45835 ro208
89389 68353 33380
2838A 3333 ro00!
88588 3336 E1BIE
8838C 45855 r2160
88380 FFFFF 33070
BBSBE FFFFF EA393

Line 12D

3243
3234
3253
3236
3297
3238
329
3261
3262
3262
3263
3274
3273
3280
3281
3281
3282
3283
3268
3344
3343
KELE
3347
3352
3333
3333
3334
3353
3336
3357
3358
3359
3368
3361
3362
3363
3364
3365
3366

i

URTA14A:

i
HRTB15:

HRTB16:

HRTBZ5:

HRTB26:

~—

HRTE27:

0.85.

Fri Aug 17 97:38:22 1934
-~ WEITE DATA

RDREGB  HIOST,RY
TSTRBIT 8,80

BOZ WRTE14A
TSTRBIT R14,408
BOZ URTA14A

SETRBIT R15,2
CTL HIO,HDRVGTR
JSR.P CHKUDHA

Page &H

;$Read HAID status
ANY DATA In HAIO?
i IF NOT, CONTIURUE
+U-CONPLETE?

+ IF NOT, COMVIHUE

$5ET TRUNCATION FLAG
; SCLEAR THE U-BUS
$SCHECK THE U-SIDE DmA

SETPGE CHXUDHA_SHR_M#B & JSRP CHKUDHA

JHP HRTBIS

EQU §
TSTRBIT R13,4040
£JSR.P HALUZ,UBOOK

;U-INITIATED?
;YES, DU U-SIDE BODKKEEPING

SETPGE UBOOK_SHR_H&B % CJSRP RALUZ,UBOGK

TSTRBIT RS, 2000
BHI WRTG32
JnP HRTH25

TSTRBIT R14,1

BNZ HRTA30

TSTRBIT RS, 20
CISR.P ALUZ, SHBOOKZY

$SH-HRITE ACTIVE?
{IF YES, CHECK FOR DONE
;HAYBE HRITE FIRST

SURITE NEXT RECURD FLAG?

$1F SET, (NITIATE WRITE
+SR-CONPLETE?

§H0, CHECK FOR PUSSIBLE WRITE

SETPGE SHBOUKZD_SHR_H4B & CJSRP ALUZ,SHBUOKZD

TSTRBIT R14,8080

BNI READZ2

TSTRBIT 5,408

BNL WRTO14

TSTRBIT RS, 200

XOR AQ,B,RS,RS & BOL $+3
RSTRBIT R14,1

OR 2B,8,,%6 & JnP URTO3SA+2
TSTRBIT RS, 2100

BHZ WRTO16

JHP URTO3D

sCHAN, PARITY ERROR?
+IF YES, URITE (S COMPLETE
sCHECK U-ACTIVE

;IF YES, CHECK FOR DONE
sRESTART U-SIDE FLAG?

;NO, JUMP; YES, RESET IT ARD...

sRESET THE WRITE KEXT FLAG
sRESTART THE U-SIDE

+ SH-ACTIVE?

s IF YES, CHECK FOR IRPT.
{ELSE, START DISK WRITE
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Addr Line ©DC 0.8, — WRITE DATA
3367 5 CUANHEL DATA UAS SLOW. NE HUST SEIF ONE DISE REV.
38 ;
BOSBF FFFFF 1F52) 3369  WRTE2B:  JSR HSHAITRI SHAIT TO CONVINUE
00530 55355 FA010 3370 RSTRBIT RS, 18 SRESET SH-WRITE INITIATED
00591 5535€ F4@00 3271 RSTRBIT R14,4000 sRESET READ/WRITE STARTED

80592 FFFFF E@36E 3372 JHP URTE14 jCHECK U-DUHE




HALE Listing: Cidboclisre Fri Aug 17 07:38:22 1990 Paga 62

Addr Line ZDC (0. 8. ~ WEITE DATA
3374
37Ty BTART O CONTINUE SM-WRITE
KXYI
88393 408533 FaB1@ 3377  WRTA3L:  TSIRBLIT R5,18 +HRITE INITIATED?
88394 FFFFF 33D3E 3378 BrZ WRT@3BA i IF YES, WRITE NEXT RECURD
BB395 343B3 1F3BA 3384 RTOR R11,R3I & J5R WRTASH ;LOAD THE HEADER STUFF
88336 QB3FQ FFFFF 3383 IHCRB R i INCR. SH-BYTE COURT
B8597 4505F FB488 3386 TSTRBIT R135,400 ;SH-ERROR FLAG SET?
80398 9120F 136CA 3387 HRTL HSSH,LDSBCL,RG & CJSR RALUZ,LDSHADDR ;YES, RELDAD Sn-ADDR.
88399 BIFE8 FBA31 3388 HRTE HSSH, LDXACT & NOP WRTDATA +LOAD HRITE DATA June
08394 37330 ro908 3389 ROHSKB Re,8 HRITE DATA
00598 3418F FOB25 3390 ALDRAH R®,SEN216 1SAVE SENSE 16, FORRAT 2
9839C £108D FFFFF 3391 CTL HSSH, XHCJCRD $START THE URITE
#0390 E1B17 FFFFF 3392 CTL H55H,SETBUSY +SET INTERFACE BUSY STATUS
RXEE I
BO39E E18@3 FFFFF 3394 URTE@3BA: CTL HSSH,URTCONT +LOAD FLAG TO CONTINUE HRITE
8859F 5533 reesr 3335 RSTRBIT R14,1 jRESET WRITE HEXT FLAG
8B5A0 35353 F2818 3396 SETRBIT R3,2810 $SET SH-WRITE & INITIATED FLAGS
893A1 37330 FR393 3397 RDRSKB RG,URTY3A ;SH-ERROR RETURN LOC.
§85A2 FFEFF 1F4C6 3398 J&% SAVSRRTH {SAVE IT I CASE OF ERROR
88343 3733@ FR4EC 3400 ROHSKB RG, ADVREC ; $SA-HRUTE DUNE RETURN LUOC.
BOSA4 FFFFF 1F4C0 3484 JSR SAVIRPT $SAVE 1T
H83A5 37350 FE1A8 3405 RDHSKB RB,61A8 BET SH-{RTERRUPT TINER...
003R6 FFFFF 1F4C2 3486 J5R SAVSATIN 1AND SAVE IT
M7
3468 JSR.P SHBUOK ;0 SH-BUOKKEEPING
00347 £0401 1FEDO 3408 + SETPGE SMBOOK_SHR_H4B & JSRP SHBOOK
v 3489
B00A8 BF322 1F37C 3418 WRTB32:  ADD DIC,B,SEBAR,R2 & JSR SRIRPT  ;CHECK FOR SH-WRITE DONE
B05AT FFFFF 1F4DB 2411 JSR SHTIHER ;1775 HOT, CHECK TUHER
Mz
BOSAA 40835 FBB20 3413 TSTRBIT R3, 20 1 SH-COMPLETE FLAG?
B03AB FFFFF 33086 3414 BRI URTO27 ; YES, CHECK FOR U-ACTIVE
BBOAC 4585E FOBBI 3415 TSTRBIT Ri4,1 {HRITE MEXT FLAG?
BO5AD FFFFF 33382 3416 BOZ WRTO26 j IF RHOT, CHECK AGAIN
BBSAE FFFFF E05B6 3417 JiP HRTB27 +ELSE, CHECK FOR U-ACTIVE
KLY
3426 HRTO33: EQU $
B05AF 43B3E Fa400 3431 TSTRBIT R14,400 ;U-COMPLETE FLAG?

B3BB FFFFF 33DBE 3433 BNZ WRTA37 $$YES, Junp




HALE Listings C:Sbccl.sre

Addr

0038t 4305F F4aad

00382 E0481 13939
88583 4585€ FO4B0
88384 FFFFF 33DBG
80383 333F6 E1BIC

00386 E417D FFFFF
#8387 45055 F2100
08388 FFFFF 32380
B00B9 FFFFF EB3AB

203BA E04083 17369
089BB 373F0 FOZCD
0@3BC FFFFF 1F368
BO3BD A131F AFTFF

§83BE 77108 FFFFF
B05BF 77108 FFFFF
8e3Ce 77180 FFFFF
8B5C1 E4481 AFTFF

88302 373F0 FA2CD
BASC3 FFFFF 1F363
88304 3490F FaeAC
88305 3410F AFOAD

Fri fug 17 87:38:22 1930 Page 63

Line ODC 0.8, — WREITE DATH

3437 TSTRBIT R15,4000 sU-INITIATED?

3438 £JSR.P NALUZ,UBOOK ;YES, DU U-SIDE BOOKKEEPING
3438 ¢+ SETPGE UBOOK_SHR_H#B & CISRP HALUZ,UBOUK

3439 TSTRBIT R14,488 +U-CORPLETE FLAB?

KEEY BHI WRTQ7 ;$YES, Junp

2442 R 7B,B,,R6 & JHP HRT@33A

3462

3463 WRTEIT:  EQU §

3469 CTL HIO,RSTODID RESET ODR

4748 TSTRBIT R3, 2100 $SH-ACTIVE?

3472 BOZ URTA23 3§10, CHECK FOR PUSSIBLE MRITVE
3473 Jnp HRT@I2 1$ELSE, CHECK FUR Sn-DONE
92

3493

3494 URTE3D:  JSR.P DRVHIR sLOAD HEADER INFO.

3494 + SETPGE DRYHDR_SHR_H3B & JSRP DRVHDR

3495 RORANB RY, RECLNTH $GET THE RECURD LENGTH AnD...
3496 JSR FOURSDH ;CONVERT TO BYTES

2497 HRTU HS5n,LDSBCH,R1 & RTS ;LOAD THE 8 #SB'S & RETURH
3503

3584

3303 PADIRO:  XHOR DZ,FOUTL,ZERO,UBR!

KFilit YHOR DZ,FOUTL,ZERD, UBRZ

3507 XHOR DZ,FOQUTL, ZERD,UBRI

3sea CTL HIO,HDRVGTS & RTS

3509

3519 ;  THIS ROUTINE PRESETS THE STARTING RECORD BYTE REFERENCE ADDRESS T0 A
35911 jHINIHUA NUMBER. THIS NUMBER IS USED TO DETERHINE WHER ONE RECORD OF DATA
3312 ;HAS BEEN LOADED INTC THE nDB AnD A DISK WRITE CAN BEGIN.

KNI

3314 RBAHIN:  RDRANB RO, RECLNTH +RECORD LENGTH...

3315 JSR FOURSDH $TIHES 4.9 =...

3516 ALDRANU R®,RBAU $STARTING RECORD...

3517 ALDREG R@,RAHE & RTS RBAL ;BYTE ADDRESS; RETURH

3518

3519

3523 TITLE CHALLENGER 0.8, — SM-EREOE FROCESSTNG




HALE Listing: C:36ccl.src

fddr

#85C6 430833 F0103
80307 433F0 333CA
883C8 E1088 FFEFF
88509 433F4 EQ3D8

883CA 373F2 Foa18
803C8 43053 F2100
B85CC FEFFF 33DCE
ge83ch E1680 £83D3
BBSCE FFEFF 1F335
883CF £1033 FFFFF
Ba3he C1032 FFFFF
80301 E109@ 333E2

808502 43835 F2000
88303 FFFFF 13021

8@83D4 43053 Faned
88303 E1008 33DFE

BU5DE 45833 fopet
08307 FFFFF 33E06

80508 45833 FOQED

88509 £6400 33E8A

@85DA 45833 Faa18
88308 FFFFF 33£32

283hC 45053 faapz
88300 433F1 3363

BASDE 45853 Fa00s
8050F FFFFF 33E1B

B05ER 450833 Fapa4
885EL FFFFF 33E27

J85E2 FFFFF 1F333
BOSEZ C1043 FFFFF
B83E4 C1043 FFEFF
BO5ES 43033 FaQ1d
883E6 68333 335F4
#93E7 45835 Fogen
BBSES FFFFF 333F4
B85ET 373F1 FOOBA
4B5EA 430831 FoBg4
BO3EB FFFFF 33DF0
BBSEC 450533 Faaesg

Ling CHALLENGER 0. %.

3526
3327
3528
3529
3334
3331
3332
3333
3534
3333
3536
3337
3338
3339
3548
3941
3342
3343
3544
3343
3346
3547
3348
3349
3338
3551
3391
3932
3393
3354
3993
3336
3337
3538
3739
3568
3361
3562
3363
3364
3363
3366
3367
3368
3969
3378
3571
3572
3373
3374
3975
3376
3377

Mo oaerror status.

fri fug 17 87:38:22 1990

TSTRBIT R3,183
RESETR R@ % BOI SHERR®L
CTL HSSm, DIFRST
RESETR R4 & JHP IRPT16A

!
SHERROL: RORAMB RZ,SEN413

TSTRBIT 83,2100
BNL $+2

CTL NSSH,DIFRST & JUP IRPT1GH]
ISR CHKBUSY

RD HSSH, RSDIFST,R3

RD HSSH,RSDIFST,R3

CTL HSSH,DIFRST & BOI SHERRG2

TSTRBIT RS,2008
CJSR HALUZ,HAITCON

TSTRBIT R3,80
CTL H8SH,DIFRST & BHI SHERRES

TSTRBIT £3,1
BuZ SHERROG

TSTRBIT R3, 60
BNL.P SHERR3Q

- SM-ERRORE

Page &4

FROCESS TNG

sDIF PARITY OR F1FD ERRUR?
s IF NOT, CONTIHUE

sDISK INTERFACE RESET

sSET UP SENSE BYTES

jGET THE RETRY COUNY

$SH-ACTIVE?

+1F YES, CONTINUE

ELSE, RESET PRONY IRPT & RETURN
;Check HSSH busy

iRead Interface Status
I none, check drive error

iHrite operation?
jYes, Wait-to-continua

+H0 DRIVE CLOCKS?
JIF YES, Junp

1SYNC. ERROR?
$[F YES, Junp

1ECC ERROR?
sIF YES, PRUCESS 17

SETPGE SRERRI0_SHR_HYE & BNIP SRERR3E

TSTRBIT R3, 18
BHI SHERR12

TSTRBIT R3,2
RESETR R1 & BHI SHERR14

TSTRBIT R3, 8
BNI SMERR1G

TSTRBIT R3,4
BNZ SHERR11

J5R CHKBUSY

RD HSSH,RDDRSTL,R3
RD HSSM,RDDRST1,R3
TSTRBIT R3,WRITPROT
XOR AQ,B,R3,R3 & BOI SHERRE3
TSTRBIT RS, 8300

BUZ SHERRA3

RORAHB R1, ILDFLG
TSTRBIT R1,4

BNI SHERRO2A
TSTRBIT R3,FAULT

Check

+H0 RECORD FOUND?
JIF YES, Jupp

JUEFECTIVE TRACK?
$IF YES, Junp

JHEAD MIS-CUMPARE?
;IF YES, Junp

sCYLINDER NIS-CORPARE?
JIF YES, JunP

for drive 8rroar.

sCHECK FOR BUSY
sREAD DRIVE STATUS...
s THICE

SWRITE PROTECT?

sIF HOT, JURP; RESET WRITE PROT.
sWRITE OPERATION?
sIF NOT, Jume

SGET ILD FLAGS

s1LD RUNNING?

$YES, Junp

sDRIVE FAULT ALS0?




HALE Listing: Cid6ccl.sre

fddr

GO3ED FFFFF 33DF4
BASEE 3413F rFUBOE
893EF FFFFF BF112

§B3F0 BF322 E1243
883F1 373F2 rae18
@8ar2 C1043 FFFFF
§93F3 C1843 FFFFF

B0aF4 4305F Faegl
803F3 £1000 13021

H85F6 20142 FRBE3
003F7 433F0 34E6A
§85F8 63033 FODA3

88aF9 £6400 33683

BA5FA E£1816 395fC
885F8 34335 EOB12
#BSFC FFFFF 1F18B

BO3FD FFFFF EBGBZ

BOSFE 4580F FBO20
BOSFF FFFFF B3EQA
J8608 37351 roegs
00601 3411F rag1d
EBEA2 43835 r2088

#0683 £8401 332FA
00684 3411F Fadac
B86G3 FFFFF EBAFA

88606 37338 FOB4S
80607 4385F Fa820

#0603 £0483 13F2E
08609 333F2 39600

f06EA £8400 33682
#0688 FFFFF EQROE

Line ZHALLENGER

3378
3579
3380
3381
3362
3383
33684
3385
3386
3987
3348
3989
3394
3591
3992
3593
3393 +
3594
3395
3036
3297
3338

3399

Jeee
3681
3682
3683
3604
36835
3686
3687
3608
3609
3610
36!t
3612
3613
3613 4
3bld
3613
3616
3617
3618
3619
3628
3621
3621 +
3622
3623
3623 +
3624

Fri Aug 17 97:38:22 1990

0.s. -

BHI SHERRO3
ALDRAN R3,SENI14
JPOP RDONLYA

SM-ERROR

Paga 63
FROCESS ITNG
;YES, PROCESS IT

1SAVE DRIVE SYATUS FOR SENSE
READ ONLY ERROR

H
SHERRB2A: CALL R2,WRTPROT ;FROCESS ILD WRITE PROTECT
RORANB R2,SEN413 +RESTORE THE RETRY COUHT
RD HS5M, RDDRSTL,R3 ;READ DRIVE STATUS
RD HSSi,RDDRSTL,R3
i
SHERR@3: TSTRBIT R13,1 +HEADER READ?
CTL HSSH,DIFRST & CJSR NALUZ,MAITCON ;IF YES, WALT TO CUNTIRUE
i
SUBB DB, FOUTL,NSKL,RZ & NOP D#5 ;9 RETRIES?
RESETR RO & CJHP HAGB,SHERR1B 3 [F YES, PERMANERT ERROR
TSTRHSK R3,SELECT+UNCYL+READY+SKEND ;HORNAL DRIVE STATUS?
BUZ.P SHERR25+1 +IF YES, HUTHING WRONWG, RETRY
SETPGE SRERRZ5+1_GHR_H#B & BUIP SHERRZ5+1
hvive status srror

- wwn wmu

CTL HS5M,RSTAGS & CJHP HULUG, 542
R3,RS & JHP SEL3142

RTOR

ISR SEERS

- amn wmw

JHP SNERRZS

NO DRIVE CLOCES.
SERD AN EQUIPHERT CHECK.

¥

SHERRAS: TSTRBIT R14,20
CIPOP HALUZ, $+1
RDNSKB R1,4
ALDRAN R1,5EN121
TSTRBIT RS, 2080
B0Z.P SELZ2

;Hornal logging, Juap
;0thervise, Equip. Check
$ATTERPT TO CORRECT ERRUR

IF THE ERROR HAS CORRECTED THE PROGRAM WILL RETURM (RTS) HERE,

+TRY AGAIN

THERE IS NOTHING WE CAN DO BUT SET UP SENSE BYTES AND

sSPECIAL FLAG SET?

+IF YES, POP THE STACK
1SENSE:  PLO FAILURE FOR...
1SERSE 21, FORMAT 1
1SH-WRITE ACTIVE?

JIF K0T, Junp

SETPGE SEL23_SHR_H#B & BUIP 5ELZ3

ALDRAH R1,5ER112
INP SEL23

;

P OSYNC. ERROR

;

SHERRDG: RUNSKB R, 45
TSTRBIT R15,28
CISR.P HALUZ, SHERREA

JSENSE 12, FURRAT 1 = PLO UNSAFE
sSEND EQUIP. CHECK

1SENSE 7 = COUNT NO SYNC.
sH0 ECC CORRECTION FLAB?
1YES, CHECK FURTHER

SETPGE SHERRGA_SHR_HEB & CJSRP NALUZ,SRERRGA
iR IB,B,,R2 & CJuP nOLOG,%$+3 ;1f normal logging, jump

BOZ.P SHERR2I

;11 no rebries, ratry once

SETPGE SMERRZ3_SHR_H#B & BOIP SHERR23

Jip SHERREGA

;Uthervise, error




HALE Listing: C:Sbcel.sre Fri fug 17 87:38:22 1990 Page &6

Addr Ling CHALLENGER 0.5. — SM-ERROE FROCESSING
H060C 20142 FOBBS 3623 SUBB DB,FOUTL,MSK1,RZ & NOP D¥S ;35 RETRIES?
3626 CINP.F AGB,SNERRZS $JF NOT, TRY AGALN
BUGED E0400 34682 3626 + SETPGE SHERR23_SHR HEB % CJRPP AGB,SHERR2S
627
DOGUE 455F FOBBI 3628 SHERROGA: TSTRBIT R15,1 HEADER READ FLAGY
Be6BF FFFFF 23612 3629 BUI SHERRB7 IF HOY, EQUIP. CHECK
BB618 £1004 FFFFF 3638 CTL HSSH, RSEERST RESET THE DISK BOARDS T0...
BOG11 E@Q82 AFJFF 3631 CTL SHC,HSSHRST & RTS ;FORCE A TIRE-OUY
3832
BR612 433F1 FFFFF 3633  SHERRAT: RESETR R) {RESET SENSE BYTE 1
BO613 37352 FOROY 3634 RDHSKB R3,9 jRECUVERY ACTION = 9
88614 35351 FERBY 36335 SETRBIT R1,80 ;ADD PERH. ERROR TO SENSE 1
88615 37352 roges 3636 RDHSKB R2,8 ;SEHSE @ = DATA CHECK
88616 37359 FEABB 3637  SMERREB: RDHSKB R9,HuB ;STATUS ACTION = B
00617 3412F Fopee 3628 ALDRAH R2,S5ENBG ;SAVE SENSE @
80618 3410F FROQT 3639 ALDRAM RB,SENOT ;SAVE SENSE 7
88613 3411F 8FEG1 3640 ALDREG R1,RAHE & POP SENDI 1 SAVE SERSE 1
gec1A £4482 £8D40 3641 CTL H10,HDRVETR & JHP END1OA $SEND UNIT CHECK
K1iTY
3643 3 HEAD MIS-COMPARE
364
B261B 4005F FBAR1 3645  SHERRIG: TSTRBIT R15,t +HEADER READ FLAG?
BO61C EQQ82 33B7C 3646 CTL SHC,HSSHRST & BT SHIRPT ;IF YES, DISREGARD ERROR
w47
80610 2D142 roQEA 3648 5UBB DB, FOUTL,NSKI,R2 & NOP D#18 ;1@ RETRIES?
DOGIE E1D16 34E73 3649 CTL HSSH,RSTAG3 & CJHP RAGB,SHERRZL ;IF YES, PERHAMENT ERRUR
3638
BBEIF FFFFF 39E73 3651 Cine LOG, SHERR21 ;1f Forced logging, ervor
80626 273FC rogig 3652 RDRANB R12,5EH411 $GET CURRERT HEAD
88621 4305E FAZ0H 3653 TSTRBIT R1a,204 jALT. TRACK FLAG?
BUE22 FFFFF 33624 3654 BOZ 542 ; IF HOT, Junp
B8R23 373FC FOBBR 3633 RDRANB R1Z,ALTHEAD $GET ALTERNATE HEAD .
BOE24 FFFFF IFSIE 3656 JSR ADVHEAD+2% $SET HEAD AGAIN
BOEZ3 373FC FOO14 3657 RORARE R1Z,5EN411 s RESTURE CURREMT HEAD
#0626 FFFFF EQGB2 3634 JHP SHERR2S jRETRY
3659
668 ;  CYLINDER MIS-COMPARE
K11 B
BUGZ27 4585F FOBBI 3662  SHMERRII: TSTRBIT R15,! ;HEADER READ FLAG?
#8628 £0092 33B7C 3663 CTL SHC,HSSHRST % BHL SRIRPT ;IF YES, DISREGARD THE ERROR
80629 20142 FOOA2 3664 SUBB DB, FOUTL,HSKL,R2 & HOP D42 ;2 RETRIES?
80624 333F2 JME78 3663 IR 1B,8,,R2 & CJAP HAGB,SHERR2®  ;IF YES, PERHAHENT ERRUR
3666 BOZ.F SHERR25+1 sH0 RETRIES, INMEDIATE RETRY
#8620 £@400 33683 3666 + SETPGE SHERR25+1_SHR_H#B & BOIP SHERR25+1
3667
8062C FFFFF 39E78 3668 Clep LOG, SHERR2® s If Forced logging, error
80620 3335E FO200 3663 RSTRBIT R14,288 sRESET ALT. TRACK FLAG
BBE2E OFI1AF FE3D2 3670 ABD DIC,FOUTL,ZERD,RAKE & HOP SEEKONL;Set the Seek Onaly flag
8062F £1016 1F186 3671 CTL HSSH,RSTAG3 & JSR SEEK22 sRE-ZERQ & RE-SEEK THE DRIVE
88638 3718F FB302 3672  SHERRIIA: RESETRAH SEEXONL ;Clear Seek Only flag
80631 FFFFF EQEB2 3673 JHP SHERR2S 1 TRY READ/MRITE AGAIH
k674 :

673 3 MO RECORD FOUND




HALE Listing: CiS6ecl.sre

Addr

80632 333F2 39636

20633 £04808 33682
80634 37331 rooes
88635 FFFFF EB639
08636 20142 OB

00637 £0400 34682
88638 37351 fooes
80639 37333 FO00A
80634 37350 FBB45
28638 4303F Faegt
BH63C FFFFF 33EGE
88630 433F2 E0616

Line CHALLENEER

k76

3677 SHERR1Z:
3678
3678 +
3679
3688
3681
3682
3682 +
3683
3684
3683
3536
3687
3688

SHERRL2A:

SHERR12B:

fri Aug 17 ¥/:38:22 1994 Page &7

0.%. — SM-EREOR PROCESSTME

OR ZB,B,,R2 & CJHP MOLOG,SHERRIZA ;If Normal logging, Jump

BOZ.P  SHERR23 ;U no retries, retry once
SETPGE SHERR25_SHR_H#B & BOIP SHERR2S

RDHSKB  R1,8 ;Sense | = Ho Record Found
JHp SHERR12B

SUBB DB, FOUTL,HSKI,R2 & NOP D85 ;5 RETRIES?

CJHP.P AGD,SNERR2S +IF HOT, TRY AGAIN
SETPGE SHERR2S_SHR_HAB & CJNPP AGB,SMERR2S

RDHSKE R1,88

RDUSKB R3,DH10

RDHSKB RE,45

TSTRBIT RIS, 1

BNI SHERROGA

RESETR R2 & JHP SHERRUS

;RECOVERY ACTION = 10
$SENSE 7 = SYNC. ERROR
;HEADER READ?

$YES, June

$SENSE 13 RO REC. FOUMD/PERR. ERROR

sSEND UNIT CHECK; RESET SENSE 8




HALE Listing: C:dbcecl,src

fddr

BOG3E EBBB2 FFFFF
0863F 37160 CO7FF
80a40 4585F Faem
#0641 E1814 33E47
68642 B1FAY FAO3B
80643 37350 Fa647
f8644 C108D 1F4CH
82643 FFFFF 1FITC
Q8646 FFFFF 98645

BB647 3718F FaBAG
80648 FFFFF 5F649

80649 £Q482 1F379

80644 373F1 FO2D3
88648 373F3 Fo2b4
8864C E1816 FFFFF

88640 29110 Caeal
9864E 29130 33E75
BBG4F FFFFF 33675

#8658 45H5E FOzAH
89631 C1881 33636
88652 C1BB1 FFFFF
00633 43031 Faom
BURS4 FEFFF 33BY5
d8633 FEFFF ERGTE

8656 3535E Foz4d
48637 3410F FORAF
08658 C10B@ 986548
08639 45030 Faetr
BB63A 321FF FO@BO

08638 EB4B3 1F33B

9865C E£0403 33B62

88650 4585F Feea:
BO63E FFFFF 33662
8865F 37730 Fande
09660 4100F FFFFF
#8661 GA3EE 33BIS
00662 OF19F Faaez
BBEG3 FFFFF 1F12A

Fri Aug 17 97:38:22 1994 Page 68

Line DHALLENGER 0.8, — SM-ERROE PROCESSING

3698

k91 3 DEFECTIVE TEACE DETECTED

%92

3693 SHERR14: CTL SRC,HSSHRST $RESET HESR INTERRUPTS

3694 HOVE SRCST, ZERO & LDCT HEZFF ;LUAD A TIRER JUST [n CASE
3695 TSTRBIT R135,1 {HEADER READ?

3696 CTL HSSH,RSTSIRPT & BHI SnERRIS  ;YES, GET THE ALTERHATE TRACK
3697 HRTE HSSH,LDXNCY & NOP BOVHDR iHOVE THE HEADER,..

3698 ROMSKB RY,SHERR1S

3699 CTL HSGH, XRCICHD & JSR SAVIRPT ;10 THE FILE REGISTERS

3700 JSR SHIRPT sCHECK FOR HOVE COMPLETE

34 CIPCNT EVONTZ,%-1 11775 HOT, CHECK AGAIN

3782

3703 SHERR1S: RESETRARM PARCHY $RESET XuC PARITY RETRY COUNT
3704 LDAR $+1 $PARITY ERRUR RETRY LOC.

3783 JSR.P READCYL jREAD THE ALTERNATE CYL.

3783 + SETPGE READCYL_SHR_N&R & JSRP READCYL

3786

37e7 RORANB R1,HAXCYLA +GET RAX. USABLE CYLINDER
3708 RDRAMB R3,HAXCYLD {BET nAX. DRIVE CYLINDER

3709 CTL HSSH,RSTAG3 ;CLEAR TAG 3

ne

ani SUBB AB,FOUTL,R1,RB & LDCT 1 $ALT, CYLINDER > MAX. USABLE?
32 SUBB AB,FOUTL,R3,RE & CJHP WALB,SHERR22 ;n0, ERROR; IF ALT. TVL...
3713 CJHP ALB,SHERR22 ;GREATER THAN DRIVE nAX., ERROR
K75 L B

3715 TSTRBIT R14,200 +ALT. TRACK FLAG ALREADY SET?
316 RD HS5H,RDDRFLG,RL & BOZ SHERRL7  jn0, SET IT; READ DRIVE FLAGS
any RD H55H,RDDRFLG,R1

3718 TSTRBIT R1,1 sDEFECTIVE ALTERNATE?

ng BHI IRPTE1A +YES, RETURM NOW

RYYi JHP SHERR23 ELSE, [HPROPER ALT. TRACK POINTER
I

3722 SRERR1T: SETRBIT Ri4,280 $SET ALT, TRACK FLAG

KTFE] ALDRAM RO, ALTCYL 1SAVE ALT. CYL., FUR SEER

72 RD H55M, RBDRHD,RB & CIPCNT EVCNTZ,$ ;GET THE ALTERNATE HEAD AnD...
3725 TSTRBIT R@, 1F s ISOLATE (T v 0

3726 BLDRAR ALTHERD 15AVE 1T FOR SEEK

3721 JSR.P YHCTPAR sCHECK FOR PARITY ERROR

3727 + SETPGE XNCTPAR_SHR_H4B & JSRP XnCTPAR

3728 BNZ.P HSSHPAR ; IF ANY, PROCESS IT

3728 + SETPGRE HSSMPAR_SHR_H4B & BNIP HESHPAR

Iy

3738 TSTRBIT R15,1 +HEADER READ?

373 BOL $+4 N0, Junp

3732 OR DZ,L5BI,NSK2,R8 & NOP H4BOGA

3733 AND AB,E,RE,R14 ;FIND ALTERNATE TRACK FLAG?
3734 YO0R AB,B,R14,R14 & BHI IRPTOIA ;YES, RESET IT % RETURNW

RFER] ADD DIC,FOUTL,ZERD,RANE % HOP SEEKOAL;Set the Seek Only flag and...
3736 JSR SEEKE2 $SEEK TO ALTERNATE TRACK

3737




HALE Listing: Cidbicl.src

Addr

80664 373FB raall
88663 B17BB 4rFo@2

4666 B17BB BBIFF
80657 333FB rae12
Be6ed 3718F FB362
00663 FFFFF £8684

g066A 37338 raasa
BB66B 3410F FODEL
89660 34335 FFFFF
0B66D 45833 foaaa

UU66E EB401 33B18
H066F FFFFF £8B12

#8678 £4442 1F1EB
42671 37338 rag16
88672 FEFFF EQRID

80673 37358 raet7
00674 FFFFF EBBLD

88675 £0428 39679
88676 333F2 FFFEF

#0677 EB408 33682
48678 433F1 E@GTC
80679 20142 FOBEA

80674 £8408 34682
80673 37351 Fuoge
BU67C 4385F roaet
BA67D £8488 33B9S

@B67E 37358 roaap
a867F 37352 rA082

Ling CHALLEMEER

3738
3739
3740
3740
3741
3742
3743
3744
3745
3746
317

3747 ¢
3747 +

3748
3749
3750
37308
3731
3752
3733
3754
3733
3736
3737
3738
3139
3760
3761
3762
3763
3764
37635
3766
3766
3767
3768
3768
37639
3778
3im
3N
3172
73
714
3774
3773
3776
37
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0.8, — SM-ERRDRE PROCESS 1M
RORAHE R11,SEN403

ADD AB,LSBZ,R11,R11 & PSHLD 2
LSHFT2 R11,R11

ADD AB,LSBZ,R11,R11 & CLPCNT EVCHTZ
OR DB,B,RAME,R11 & HOP SEN499
RESETRAH SEEKONL

InP SHERR25+2

JBET CYLINDER MSB'S Anb...
SHOVE THER,..
s [T POSITION

HERGE THE LSB'S

iClear Seek Only flag
{READJHRITE THE ALT. TRACK
i

7 DISK ERROR HAS OCCURRED 5 TIHES, IT HUST BE PERHAKENT.

1
SHERRIB: SETHBIT B8, SENDL
RDHSKB  R@,80
ALDRAN  RB,SENDL
RTOR 83,85
TSTRBIT R3,FAULT
BNL.P SEL3L
SETPGE SEL31_SHR_HED & BNIP SEL31
InP SEL3142

;Sense 1 = Pernament Ervor

;DRIVE STATUS TO R3
;DRIVE STATUS = FAULT?
;YES, SET DEVICE CHECK

JELSE, CHECK UTHER ERRORS

;
i PERMANENT CYLINDER M1S-DOMPARE
;
SHERR20: CTL HID,HDRVGTR & JSR SKERLOG
RDNSKB R, 16

Jne SEL3ZA

+L0OG A SEEX ERROR

sSET SEHSE 7 = FURRAT 1, nS4. 6

$SEND EBULP, CHECK/SEEK ERROR

i

i FPERMANENT HEAD MLS-CO0MEARE

i

SHERR21: RONWSKB RE,17
JHP SEL3ZA

1SET SENSE 7 = FORNAT 1, RSG. 7
1SEND EQUIP, CHECK/SEEX ERRUR

ALTERNATE CYLINDER HAS HOT HITHIN 4 VALID RANSE

i
i
i
§

MERR22: CJNP.P  NOLOG,$+% ;1§ Hormal logging, jump
SETPGE $+4_SHR_HEB & CJHPP HOLOG,35+4
ar 1B,B,,R2
BOZ.P  GHERR2S 11f no retrias, rebry once

SETPGE SHERR2S_SHR_HAB & BUIP SHERR2S
RESETR Rl & JUP SHERR22A ;Othervise, error
SUBB DB, FOUTL,MSKI,R2 & NOP D410 ;IS RETRY COUNT < 107
CJHP.P AGB, SHERR2S sIF YES, TRY AGAIN
SETPBE SNERR25_SHR_HEB & CIMPP AGB, SHERR2S
RDHSKB R1, 89 ;SENSE 1 = PERR. ERROR
SHERR220: TSTRBIT R15,1 sHEADER READ FLAG?
BNL.P IRPTOIA ${F YES, DISREGARD ERROR
SETRGE IRPTAIA_SHR KA & BNIP IRPTOIA
]
SMERR23: RDHSKE RO, HiB
RDHSKB R2,2

SENSE 7: InPROPER ALY. POINTER
JSENSE @ = TRACK CURDITTON CHECK




HALE Listing: C:Sbecl.src Fri fug 17 ©87:38:22 1998 Page 70
Addr Line CHALLENGER 0.5. - SM-ERROR PROCESS1ING

40680 37333 roeas 3778 RDHSKB R3, RECOVERY ACTION = 3
BREBI FFFFF EBBIE 3779 JHP SHERRES +GEND UNIT CHECK




HALE Listings C:S6ccl,sre

Addr

88682 373F2 rop18
8683 aCt2F Foo18
80684 59333 F2119
00685 3535F ra4ed
80686 371FE BFOAB
88687 371F9 FOAd
§8688 £1014 FFFFF
90639 £QR82 6F7FF

BA68A 20142 rOBRZ
88688 FFFFF 34E91
2B6BC 4585F renze
80680 FFFFF 33E36
BB6BE 43053 FRA20

#B68F £BabB 33£82
88638 FFFFF E£0800

BBEI1 37338 FRB43
88692 45833 FUB29

08633 E£0480 33612
#8694 53308 FouB2
89693 FFFFF EBGBE

80696 45853 raazd

B@697 E£04R1 33008
08638 37338 FO851
88699 FFFFF 39E9C
8969 333F2 FFFFF

9963b £0400 33682

9869C 3335F ro@ea
80630 3410F Faag7
BBAIE 3033E FO4GH
BR63F 53353 o100
BO6AB FFFFF EB473

angea

Line CHALLEMEER

3781
3782
3783
3784
37835
3786
3787
3768
3789
3798
K7k
3792
3793
3794
3793
3796
3797
3798
3799
RLET
Juad
3801
3882
Jeed
3884
3883
3885
15
3807
3888
3809
Ja14
3818
381
3812
1813
3814
814
3813
3816
3817
3818
3819
3828
3822
3823
3823
3826

t

Fri fug 17 §7:38:22 1998

0.5,

- SM--EREOR

Page 71

FROCESS TG

; ;
i ATTEMFT TO EETRY ON ERROR

SHERR25:

RDRARB §Z,SEN415

$GET THE RETRY CUUNT...

ADD AZL,FUUTL,R2,RAKE % HOP SEN41S ;AND IRCR. U7

RETRBIT RS, 2110
SETRBIT R13,400

ROVE RANE, IREG & POP SHRTN
HOYE RAKE, IREGH & HOP SHRTHA

CTL H55M,RSTSIRPT

CTL SHC,HSSHRST & JIR

sRESET ACTIVE/INITIATE FLAGS
sSET SH-RETRY FLAG

+6ET THE ERROR. ..

sRETURN LOCATION

'RESET SH-DONE INTERRUPT AND...
sRETRY 01 ERRUR

i
TITLE DISE EC00 ERREOR PROCESS NG

i
SHERR3Q:

1
SRERR31:

i
SHERR32:

SHERR32A:

1
SHERR33:

i
ORG HEBE0

'

i ATTEMPT

SUBB DB, FOUTL,HSKL,RZ & NOP D42

CJHP nAGB,SHERR3LS
TSTRBIT R15,28

BNZ SHERR32%
TSTRBIT R2,20
BHI.P SHERR23

SRETRY COUNT € 27
$ND, PERHANENT ERROR

sHD ECC CORRECTION FLAGY
SYES, Junp

sHEADER ECC ERROR?

JYES, RETRY

SETPGE SHERR25_SHR_H#B & BNIP SHERRZD

Juf ECCORGD

RDKSKB RO, 43
TSTRBIT R3,20
BUZ.P SHERRET

ELSE, ATTENPT ECC CORRECTION

$SERSE 7 = DATA ECC UNCORRECTABLE
JHEADER ECC ERRUR?
j1F NOT, PERMAMENT DATA ERROR

SETPGE SHERRG7_SHR _H#B L BOIP SnERREI

RGIRBIT 76,2
JiP SHERRGGA

TSTRBIT R3,20
B0L.P  ECCORER

$SENSE 7 = COUNT ECC UNCURRECTABLE

HERDER ECC ERROR?
jH0, ATTEAPT DATA CORRECTION

SETPGE ECCORBA_SHR_H#B % BOZP ECCOREA

RDHSKB R0, 51
CJHp
0% 18,8, ,R2

BOZ.P SHERR2S

L0G, SHERR33

$SENSE 7 = COUNT ECC CORRECTABLE
;1f forced Jogging, error

;RETRY COUNT = #?

; YEG, ONE RETRY

SETPGE SHERRZ5_SHR_H#B & BOIP SHERR23

SETRBIT 13,8000
ALDRAR RO, SERQ7
SETRBIT R14,400
RSTRBIT R3, 100
JnP READZ1+1

L

;SET ECC CORRECTABLE FLAG
;SAVE SEWSE 7 FOR LATER
$SET U-CORPLETE FLAG
sRESET SH-ACTIVE FLAG
jCHECK FOR U-DONE

COREECTION




HALE Listing: C:36ccl.sare

Addr

20888 C18E0 FFFFF
08881 C10EQ FFFFF
#8802 45850 FapAl

28803 £6480 33682
90804 77301 FFFFF
#BBA5 53330 FO810
08806 B2400 FO0B6
408807 E1018 FEFFF
19808 3703F Fu01E
§0889 DOFF2 Ceanz
2080A 33332 FAFEY
28688 37354 Fauml

#06EC C10EB FYFFF
82830 C10£@ Sraed
A8BGE 45850 FBEE6
#988r QB3IF1 33818
20818 E£196F 980810
80811 23121 £0Q82
40812 L1060 74813

88813 37352 FaesC
BeaL4 FFFFF 1FO99
28813 373F0 Fap18
80816 £1011 13QBF
88817 373530 Fag43
90818 4305F FO020

28813 £040@ 33E9C
8881A FFFFF EBRB2

a081B 43058 raed2
8081 34323 33813

88810 81711 FFFFF
Q081E 337F1 FFFFF
B861F 03341 FOBAS
B0820 29821 FFFFF
8821 FEFFF 31825
#9822 20144 FOBa8
88623 01332 35013
#0824 0B3r4 E@828

80823 3493F FOOAS
90626 3415F roa2a
82827 2E148 FO023
80828 37168 35877

60829 373r2 F0zCD

Line DISHK

3827
3828
3829
3830
3831
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3044
3843
3846
3047
3848
3849
383
3631
3852
3853
3854
3835
3836
3857
3857
3658
3839
3868
3861
3862
3863
3864
3863
3866
3867
3868
3669
3870
3871
3872
3873
3874
3875
3876
3877

i
ECCORBA:

Fri Aug 17 87:38:22 19308 Page 72

ECC ERROR FPROCESS TG

RD HSSH,RDECSTA, RE

RD 4SS, RDECSTA, RE JREAD ECC STATUS

TSTRBIT R0, 1 :ERROR BIT?

BOLP  SHERRZS +IF NOT, SUMETHING'S WRONS. RETRY
SETPGE SNERR2S_SHR_H4B & BULP SMERR2S

XNOR D1, B, LERD, R1 sPRESET SHIFT COURT TO -1
RSTRBIT RS, 10 sRESET SH-INITIATED

WRTE HSSMA,LDECTLR & HUP HE6 +E.C.C. "CORRECT MORMAL® MODE
CTL HSSM,SETECTLR

RDUSKD 16

KDYFR SHC,,R2 & LDCT 2 TPRESET THE PERIOD ().,
SETRBIT R2,HHFES $10 34,185 (R2)

RDNSKB R4, 1 SPRESET K = 1 (R®)

RD S5, RDECSTA, RY

RD HSSH, RDECSTA,RE & LDAR $
TSTRBIT RY,6 1STATUS = E.P. OR A.E7
[NCRB R1 & BAZ ECCORD3 $IF YES, Juse; [HCR. RI
CTL HSSM,ECCCK & CIPCNT EVCNTZ,3  ;CLUCK ECC GENERATOR
SUBB AB,FOUTL,R2,R & LDCT 2 $15 RI LESS THAN 341857
kD HSSR,RDECSTA,RB & CJARE NAGB,ECCORDZ ;1F YES, JURP BACK

jREAD ECC 5TATUS

i
} DISE ECC UNZOREECTABLE
i

ECCORB2:

i
ECCORB3:

ECCORDY:

i
ECCOROS:

RDHSKB R2,9C sUNCORRECTABLE HISTORY LOC.
JSR ECCLOS sL0G THIS ERROR FUR DISPLAY
RDRAHB RB, SEH415 sIF SH-RETRY COUNT IS 0...

CTL HSSM,RSECTLR & CJSR ALUZ,UNCORLUS ;INCR. UHCORRECTABLE COUNT
RDNSKB RH,43 1SENSE 7 = DATA ECC UNCORRECTABLE
TSTRBIT R15,20 +H0 ECC CORRECTIUN FLAB?

BNL.P  SMERR33 :YES, SET CORRECTABLE FLAG
SETPGE SHERR33_SHR BB & BNIP SMERR33

JNP SHERR2S SELSE, RETRY THE READ

TSTRBIT ®@,2
RTOR R2,R3 & BNZ ECCORG2

(A.E. (ALIGHHENT EXCEPTION) SET?
;IF IT 1S, BAD STATUS, Junp

ADD AB,LSBZ,R,R1 SRULTIPLY RE X 4...

OR 78,1581, ,R1 p12=18

ADD DB,B,HSK1,R1 & NOP D45 sINCR.#+ 5

SUBB AB,8,82,R1 - RL = L)

CJHP CARRY,ECCORUS sIF L 1§ PUSITIVE, Jump

SUBB DB, FOUTL,ASK1,R4 & NOP D88 ;IS K ) 87

ADD AB,B,R3,RZ & CIAP ALB,ECCORUZ 3IF YES, UNCORR.; INCR. N + 93185
INCRB R4 & JAP ECCORB4 S(HCR. K+ 1 & JURP BACK

ALDRAMY RS, RISAVEL

ALDRAR R3,RISAVE ;SAVE R/H FLAGS FOR LATER

SUBB D@, FOUTL,HSKL, ZERD & HOP D835 ;1S DISPLACEHENT (L) = OR ¢ 337
HOVE SRCST,ZERD & CJAP NALB,ECCORI4 ;1F YES, ERROR IS In ECC FIELD

RDRAMB RZ,RECLNTH ;GET RECORD LENGTH...




HALE Listings L:36ccl.sre

Addr

80820 37351 Fo24
88828 323F4 1FOCH
§e82¢ 93348 Foe23

80620 3710F FABAR
0882E C1073 JFd2E
Be82F C1873 FFFFF
88638 £0483 1F33B
88831 £84D3 33BE2
80832 3413F FOBA7
08333 45833 FaeFF

88834 321FF FORIE
28835 68331 4r0D1

88836 81711 8B7FF
#0837 3491F rald

BBB38 29048 FFFEF
#0839 FFFFF J488E

0083A 1D344 FU0BZ3
20838 373f@ Fo20D

8083C £@400 17364
88830 37333 raea:

8883E 1D344 FopRY
2083F 333F4 31842
08848 FFFFF 33042
80841 0B3F3 EQB3C

48842 2B3Fa FFFFF
08843 29303 FFFFF
88344 4383F FOBD4
40843 433r8 33851
#8046 370FF £RA25
#0847 6605F Fogo!
88648 FFFFE 33051

08849 373F2 FO2CD
0B84A 37371 FEA23
88848 4305E F2048
4984C 33371 3384F
B884D 133F1 3384F
80g4E 273F1 Fo200

B0B4F 433F0 138CF

BBESE £B486 1F368

Line DTSE

3878
3679
J38e
3481
3882
3883
3684
3885
2883 +
3886
2886 +
3487
3ges
3889
3898
3831
3891 +
3832
3893
3694
38935
3896
3897
3398
2899
3899 +
3908
3941
3982
3903
3904
3903
3906
3907
3398
3989
3918
91
3912
3913
3914
3915
3916
3917
3918
3919
3328
3921
3922
3923
3923 +

-

1
ECCORBSA:

i
ECCORAG:

]
ECCORAT:

ECCORBTA:

B

fri Aug 17 87:38:22 1999

EREOR FPROCESS IMGE
RDASKB R1,D836

BYOR R4 & J5R NULTPLYA

ADD DB, B, #SK1,RQ & NOP DB3S

RESETRAM PARCHT

RD HSSH,RDECCPAT, RS & LDAR ¢
RD HSSH,RDECCRAT,RY

JSR.P SHCTPAR

fage 73

sTIAES 36 (BLTS PER WORDY =...
:BITS PER RELURD (kE)
PRO + 35 = NAXLNTH

SRESET PARITY ERROR RETRY COUNT
{READ ERRUR PATTERM...

sTHICE ARD...

sCHECK LT-BUS PARLTY

SETPGE XHCTPAR_SHR_H#B & JSRP XNCTPAR

BHZ.P H3SAPAR

+IF ERROR, PROCESS IT

SETPGE HGSHPAR_SHR_HEB & BHIP HGSHPAR

ALDRAH R3,ECLPAT

TSTRBIT R3, H4FF

OLDRAM SENS22

XOR AB,B,R3,R1 & PSHLD 1
LSHFT2 R1

ADD AB,LSBZ,R1,R1 & CLPCNT EVCHTI
ALDRAHU R1,SENS21

SUBB AB, 0, R4, R0
CJHP AGB,ECCOR23

SUBA DB, B, HSK1,R4 & NP D#25
RURAHB RO, RECLATH
JSR.P FOURSDN

1SAVE ERROR PATTERH FOR LATER
; ISOLATE PATTERN LSB'S...
jAND SAVE THEM FOR SENSE
+ ISOLATE THE RSB'S AND...
;HOVE THER INTO POSITION

;SAVE THEM FUR SEMSE

116 L (R4} > NAXLNTH (RB)?
i [F YES, ERRUR nAY BE QUYSIDE...

;SUBTRACT ECC FIELD FROM DISPLACENENT

;GET RECORD LENGTH...
i ¥ 4.5 = BYTELNTH (RE) Anb...

SETPGE FOURSUN_SHR _H#B & JSRP FOURSDN

RDHSKB R3,1

SUBA DB, B,HSKI,R4 & HOP Hab

OR IB,8,,R4 & CJAP HCARRY,ECCURDT
BOZ ECCORMT

[HCRB R3 & JAP ECCORMG

SUBB 18,8, ,R4

SUBB AB,B,RE,R3

TSTRBIT R15,4
RESETR RO & BNI ECCORDS
RORANE SENZ1E

TSTANSK 1

BOI ECCOREE

RORAME 2, RECLNTH

RDRANB R1,RELREC

TSTRBIT R14,2840

OR B,B,,R1 % BNL $+3

DECRE R1 & BNI $+2

SAB DZ,B,RANE,R1 & HOP HAXREL

RESETR RB % CJSR HALUL,BULTPLYA
JSR.P FOURSDR

{PRESET BYTE POINTER = 1 (Rd)

jb-B=1L

j1F L[5 HEGATIVE, Jump

+IF L 15 8, Junp

s IRCR, BYTE POINTER & JunP BACK

$2'5 CONP, UF L = SHIFT COUNT (5)
JUYTELNTH - RZ = RELAT(VE BYTE (B)
sU-INHIBIT 27

;IF SET, Jump

1GET SENSE 16, FORRAT 2

sVERIFY OPERATION?

$YES, Junp

1GET RECORD LENGTH
sGET RELATIVE RECORD MO

{READ FIRST OR READ LAST FLAGS?
;IF EITHER, JunP

sDECR. REL. REC. #; NON-B, JumP
sHAX. RELATIVE RECORD AO.-1

jREC. LNTH.X RELATIVE REC...
;TIMES 4.5 = RECORD LOC, (R®)

SETPGE FOURSDN_SHR_H#B & JSRP FOURSDH




HALE Listing: CiSGcclusrc

fddr

#0831 01338 Jrod4
08852 34302 4Fant

U#B53 01700 BBYFF
80854 A210F FFFFF
dBESD 37Q3F FOUFF
00856 40328 FFFFF
88857 9288F FFFFF
00838 3783F FO0G3
28839 433F1 FFFFF

48854 C10DY FFFFF
#0858 C10D@ FFFEF
8085C 120fF Ceaa3
48850 31321 33060
f1885E 01711 9BOSE
B885F 9B3F2 EQ83A

88860 EQ483 1F35B

38861 EQ483 33862
80862 270FF FOBA7
89363 DOFFS FFFFfF
08864 333F4 FFFFF
80863 FFFFF 23068
80866 333F5 FFFFF
80857 133F4 E0BES

80868 24324 FFFFF

83869 61331 1FB97
8a86A 3208F 4roal

483ed 81744 887FF
B866C AZ14F 1FA96
8886D 9230F 4roe3
B8BGE 336F1 GB7FF

4@06F 133F2 FFFEF
8887a 34324 17097
8871 9206F Qa1

#0872 1744 BHIFY
80873 A214F FFEFF
48874 37330 FORFF
80875 DOFFa FFFFF

Line DISKE

3924
3923
3926
3926
3927
3928
3929
3938
3331
3932
3933
3934
3935
3936
3937
3938
3333
3940
3941
3941
3942
3942
3943
3944
3945
3946
3947
3348
3949
3950
3955
3936
3957
3958
3338
3959
3968
3961
3962
3963
3964
39635
3966
3966
3967
3968
3969

ECCORQB:

}
ECCORBY:

i
ECCOR18:

i
ECCORIL:

!
ECCORL2:

Fri fug 17 07:38:22 1990 Page 74

ECD ERROR FROCESSITME

ADD AB,B,R3,R0 & LDAR ECCORE7A
RTOR RB,R2 & PSHLD 1

LSHFT2 RD

ADD AB,LSBZ,R,R8 & CLPCNT EVCHTI
WRTU HSSHA, LDMDARM, RO

RDHSKE HEFF

AND AB,B,R2,R0

WRTL HSSHA, LDNDARL, kD

RDASKE 3

RESETR RI

RD HSSM, RDNDEDA, RE
RD HSSH, RDADBDA, R

DECRY & LOCT 3

OR AB,B,RE,R1 & BOI ECCOR1O

sRECORD LOC.+ B = ERRUR LOC.
jERROR LOC. TO RZ ALSO
JHOVE RSB'S [NTO POSITION...

jAND LOAD THEM
+ADDR. 8 LSB'S TO RA...
sAND LOAD THER
jPRESET BYTE COUNT = 3
sREAD DATA BYTE

sDECK. BYTE CUUNT
sIF 9, JUnP; MERGE PREVIOUS DATA

ADD AB,LSBI,R1,R) & CIPCNT EVCNTZ,$ jSHIFT DATA B PLACES

[HURB R2 & JnP ECCORGY

JSR.P XHCTPAR

$IHCR. ERROR LOC. & BET REXT BYTE

sCHECK CT-BUS PARITY

SETPSE XHCTPAR_SHR_HEB & JSRP XMCTPAR

BNZ.P HESHPAR

sIF AN ERROR, PROCESS IT

SETPGE HSSHPAR_SHR_HEB & BHIP HSSHPAR

RORANE ECCPAT
RDXFR SHC, RS

OR I8,B, R4

BUZ ECCOR11

OR 7B,RSBI,,RS
DECRB R4 & JiP $-2

RTOR R2,R4

XUR AB,E,85,R1 & JSR NASKR4
HRTL HSSHA,LDHDARL, R & PSHLD 1
LSHFT2 R4

ADD AB,LSBZ,R4,R4 & CLPCHT EVENTZ
WRTU HSSHA, LDNDARM, R4 & JSR MASKRL
WRTL HSSHA,LDADAT,RA & PSHLD 3
LSHFTDZ R)

DECRE R?

RTUR R2,R4 & ISR MASKR#

WRTL HSSNA, LDHDARL,RE & PSHLD 1
LSHFT2 R

ADD AB,LSBZ,R4,k4 & CLPCHT EVCNTZ
WRTU HSSHA, LDADARH, R4

ROSKB RO, HAFF

ROXFR SHC, R0

$GET THE ERROR PATTERN AnD...
{HOVE [T TO BITS 12-23

$IF SHIFT COUNT (8) = 0, CONTINUE
{RIGHT SHIFT ERROR PATTERN
sDECR. SHIFT COUNT & CHECK ABATH

sERROR LOC, TO R4

sCORRECT BITS IN ERROR INTO R1
-LOAD ERRUR LOC. LSB'S,

sAOVE HSB'S INTO POSITION AND...

sLOAD THEM
JURITE CORRECTED BITS -7

LEFT SHIFT CORRECTED DATA 4 PLACES

1DECR. ERROR LOC,

s INTO R4 ALSU

sLOAD ERROR LUC. LSB'S,

SHOVE MSB'S [ATO PUSITION ARD...

;LOAD THER




HALE Listing: CiSbeel.sre

Addr Ling DISE
3378
39N
31372
3973
3974
3975
3976
3977
3977 +
3978
3979
3980
3981  ECCOR14:
3982
3983
3984
3985
3986
3987
3987 +
3992
3933
3994
37935
3995 +
3996
3997
3948
3999
4008
4838
4831  ECCOR23:
4832
4033
4034
4835
4836
4037
4028
4039
4044
4841
4042

08876 41318 FFEFF
08877 A230F argud
00878 336F1 887FF

BOB79 14324 FEFFF
0874 323F1 17097
08878 9208F argl

HeB7C 01744 BETEF
gag7b A214F 1FB36
B387E 9230F FFFEF

ao87f 37352 £A093
0a88a FFFFF 17099
28681 E1011 1FQCE
43882 37335 FOOAS
Q0883 DBFFS FFEFF
80884 333F5 rae2A

00885 £8400 1F4C8
88886 4585F Foez
08887 34383 33880
42688 45853 rap2d

{18889 £84BH 133BA

88384 5333E F4000

Q888D FFFFF £8393
i

HBBEC 37338 raus3 ECCOR1G:

8a88D FFFFF EQGIC

BBBBE 373F3 rapzA
0888F 2E348 Fovac
pEBID 432F1 34813
80891 133F8 FFFFF
48892 33FF1 33691
90833 51113 FFFFF
48834 FFFFF 33813
888335 £1011 EBB3A

i
fASKRL:
HASKR4:

88896 34218 £0898
80837 34340 FFFFF
#8698 43340 AFOFF

E

fri Aug 17 07:38:22 1998

EREOR PROCESS T MG
AND AB,B,R1,R0

WRTU HSSRA, LDHDAT,RY & PSHLD 3
LSHFTDZ R1

SBA AZ,B,RZ,R4
QTOR R1 & JSR HASKR4

WRTL HSSHA,LDADARL,RE & PSHLD 1
LSHFTZ R4

ADD AB,LSBZ,R4,R4 % CLPCNT EVCNTI
NRTU HSSRA, LDADARR, R4 & JSR HASKR1
WRTL HSSNA, LDADAT, R

RDHSKE R2,93

JSR ECELOG

CTL HSSM,RSECTLR & JSR CORLOG
RDORAMB RS,RSSAVEU

RDXFR SAC, RS

OR DB, B,RAHE,RS & NOP RSSAVE
JSR.P RDSHADDR

Page 73

; [SULATE BITS 8-13 ONLY
+HRITE CORRECTED BITS 8-13
JLEFT SHIFT CURRECTED DATA 4 PLALES

sDECR. ERRUK LOC, INTD R4
sCORRECTED DATA 16-23 (WTO R1
;LOAD ERROR LOC. LSB'S,

SHOVE 7SB'S (NTO POSITION AnD...

sLOAD THER
SWRITE CORRECTED BITS 16-23

sLOC. UF ECC LOG
;LOG CORRECTABLE £EC

- INCR. CORRECTABLE ERROR COUNT
sRESTORE READ/WRITE FLAGS

;CORPUTE NEXT REC. SR-ADDRESS

SETPGE RDSHADDR_SHR _HKB & JSRP RDSHADDR

TSTRBIT R15,20

RTOR R11,R3 & BNI ECCORLS
TSTRBIT RS, 20

CJSR.P ALUZ,WRTOSE

sND ECC CORRECTION FLAG?
JYES, Junp; CYL. T0 &3
151-COPLETE?

sN0, RELOAD THE HEADER IHFO.

SETPGE HRTBSB_SHR_H4B & CJISRP ALUZ, HRTOSA

RSTRBIT R14,4088
Jne IRPTOIA

RONSKB RE,53
InP SHERR3I

RDRANB RS,RSSAVE
SUBB DB, B,NSK1,RE & RHOP Dg12
RESETR R1 & CJHF NAGE,ECCURD2
DECRB R

OR 1B,LSB1,,R1 & BHI $-1

RASK AB,FOUTL,R1,R3

BNI ECCORD2

LTL HSSH,RSECTLR & JuP ECCORASA

RTOR R1,R0 & JHP 842
RTOR R4,R0
AND DB,B,HSK1,80 & RTS H4FF

jRESET READ/URITE STARTED FLAG...
1AND READ THE MEXT RECORD

;SENSE 7 = DATA ECC CORRECTABLE
$SET ECC CURRECTABLE FLAG

SRESTORE SAVED RS
S1F L (3 12 OR HURE BITS BEFURE...
sTHE DATA FIELD, ECC UNCORRECTABLE
sDECR. R9

SSHIFT 1 INTD MASK (R1)

sIF THE ERROR PATTERN BITS ARE...
s0UTSIDE DATA, ECC UNCORRECTABLE
;ELSE, CORRECT THE DATA

(HOVE R1 70 RO & JumP
HOVE R4 10 RO
;150LATE 8 LSB?S & RETURN




HALE Listings C:d6ccl.sre Fri Aug t7 07:38:22 199 Page 76

fddr Line DISK ECD ERREOR PROCESS1MGE

4044

1845 THE ECC LOGEING ROUTINME GENERATES £.C.C. HISTORY DISPLAYS TO AID IN
4846  ;LOCATIAG POSSIBLE BAD AREAS OF PACKS.

/7 THE DISPLAYS ARE:

4048

4843 ; DISPLAY HEANING

4039 ;431 CORRECTABLE £.C.C. HISTORY 1

4831 3 432 CORRECTABLE E.C.C, HISTORY 2

4052 ;433 CORRECTABLE E.C.C. LOUHT (ALL DRIVES)

4453 3 434 UNCORRECTABLE £.C.C. HISTORY 1

4034 ;433 UNCORRECTABLE E.C.C. HISTORY 2

4855 3 436 UNCORRECTABLE E.C.C. COUNT (ALL DRIVES)

4056

457 THE ABOVE DISPLAYS mAY BE CLEARED AT ANY TIRE BY

4858  ;RUHNING [LD 8.

#9

4068 THE FORNAT OF THE E.C.C. HISTORY DATA 15:

4061

4Bp2 335, - ---~--- 24,23 ---1908- - - -1)11 - - - - - 6,05 - - -~ 84
4063 ;8 CYLIRDER  HEAD HO.  RECURD nO.  ERRUR COUNY  PHYS. DRIVE
4864 '

4865 UPON OCCURRERCE OF AN E.C.C. ERRUR THE HISTORY DISFLAY WITH THE LOWEST
4066  ;ERROR COURT WILL BE UPDATED. [F THE COURTS OF BUTH DISPLAYS ARE EQUAL, THER
4867  ;HISTORY 1 WILL BE UPDATED.

4068
4869  ;UPON ENTRY: R2 = LOC. OF HISTORY WORD
4870 R3 = CURREHT RECORD
#71 R11 = CURRENT CYLIMDER
4072 R12 = CURRERT HEAD
4973 f13 = PHYSICAL DRIVE NUMBER
4074  ;REGISTERS USED: RA-R4,0 & [REG
4873
4076
80699 5530t Feads4 4877  ECCLOG:  RSTRBIT R14,4 ;RESET HISTORY 2 FLAG
08834 05042 raees 4078 ADD DB,8,HSK1,R2 & KOP D48 ;LOC, OF ECC COURT
BOB9IB 321FE FFFFF 4879 BLDREG IREG
4088 JSR.P INCCAT + IHCRERENT THE COUNT
8869C E@480 1F120 4088 + SETPGE INCCNT_SHR_H#B & JSRP IHCCNT
4081
60890 3412E 1FOCD 4@B2  ECCLOGL: ALDREG RZ,IREG % JSR SnBRDA +GET HISTORY LOG
8B83E 323F1 FFFFF 4883 aroR R1 sHOVE HISTORY CYL. TO R1
89B9F 45350 rOOFF 4084 HSERBIT RY3,HEFF ;DELETE ARY STATUS
Q88AB 3490E FFFFF 4083 ALDREGY Rd, [REG {HISTORY HEAD/RECORD YO (REG
288A1 347C4 4F0B2 4036 OR AZ,LSBL,R1Z,R4 & PSHLD 2 ;CUR. HEAD TO R4 AND...
4087 LSHFT2 R4 JHOVE [T INTO POSITION
§0BAZ B1744 BO7FF 4087 + ADD AB,LSBI,R4,R4 & CLPCNT EVCHTI
006A3 31849 FFFFF 4888 OR AB,4,R4,R3 jHERGE CURRENT RECURD TO ©
B30A4 6BIED FFFFF 4889 X0R DA, FOUTL, JREG, ZERD s CHECK HEAD/RECORD ®ATCH
§88A5 321FE 328B1 4830 QLDREG IREA & BRI ECCLUOGY $IF ROT, JURP; HEAD/REC. TO [REG
4491 H
808AG 45850 roB3F 4892 TSTRBIT RY,3F s ISULATE HISTORY DRIVE MO,

§08A7 601D@ FFFFF 4893 TR AQ,FOUTL,R13,ZERD JDRIVE nATCH?




HALE Listing: Ci:dGccl.sre

Addr

d89A8 61881 33881
{UBA9 FFFFF 338B)
208847 43030 FOFCA
#6BAB 66158 FOFCA
408AC 3412E 338AE
BEBAD 60388 E0BAF
HOBAE 83344 rag4a
BUBAF S333E fUuas
00858 3401F EQ8CE

806B1 4503E Flode
48882 3400F 33887

0B8B3 3535E Foe0d
80884 46333 FOFCo
88883 833532 Fo0A3
89986 FFFFF EQB9D

898B7 43030 FOFCA
98888 28130 FFFFF
#88B9 343B1 340BB
088BA 10342 FE603

@u8BB 373E8 FFFFF
B08BC DAFFQ FFFFF
886BD 313D@ FFFFF
803BE J412E EOBAE

@HBBF BF303 £BACY
fpeace 37753 raoeq

288C1 £G400 1F330
#88C2 83342 rawe3
98803 3412E {FOCD
BBBCH B1338 FrFFF
B68C3 FFFFF 318C7
BUBCH BABFF FFFFE
888L7 2412 LFBCE
BBECE 45158 rOB4D

#0809 0484 33823
B88LA 4605F Fasez
BRECE FFFFF ASTFF
BO8CE FEFFF E2025

HO6CD FEFFF £003B

Lina DISE

4034
4093
4836
4097
4034
4899
4100
4181
4182
4183
4104
4183
4146
4107
4108
4189
4118
4111
4112
4113
4114
4113
4116
4117
4118
4119
4128
4121
4122
4123
4124
4123
4123
4126
127
4128
4129
4130
413
4132
4133
4133
4134
4133
4136
4137
4138
4148
4148
4149

+

Fri fug 17 B7:38:22 1998

ECC ERROR FROCESS NG
XOR AB,0,R11,R1 & BNl ECCLOG3
BNI ECCLOG3
TSTRBIT RU,HeFCO
TSTREQU HeFCR
ALDRER R2, IRES & BNI ECCLOSZ
XOR AQ,B,RE,RE & Jnp $42
ECCLUGZ:  ADD DB, B,1SK1,RA & NOP HE40
RSTRBIT R14,4
RTOR R & JHP SHBURTA
t
ECCLOG3: TSTRBIT R14,4
RT0Q RO & BHI ECCLOGS
H
SETRBIT R14,4
AND DO, B,HSK2,R3 & NOP HeFCe
ADD DB,B,NSK2,RZ & NOP Da3
JHP ECCLOGI
¥
ECCLOG4: TSTRBIT R, HAFCA
SUBB AQ,FOUTL,R3, IERD
RTOR R11,R1 & CIHP AGB,%+2
SUBA DB,B,HSK1,R2 & HOP Di3
¥
ROREGE IREG, R
RDYFR SHC, RO
OR AB,B,R13,R0
ALDREG R2, IREG & JnP ECCLOG2
UNCORLOG: ADD DIC,B,IERD,RS & JhP %42
CORLOG:  OR DZ,LSBZ,HSK2,R3 & HOP Hidau0
J5R.P ERRLOG
SETPSE ERRLOG_SHR_HEB & JSRP ERRLUA
ADD DB, B,HSK1,RZ & NOP D3
ALDREG R2, IREG & JSR SHBRDA
ADD AB, B,R3, kY
CJHP HCARRY, $+2
INCRY
ALDREG R2,IREG % JSR SHBURTA
TSTBIT Rd, 40
BNZ.P LUGOFL
SETPGE LOBUFL_SHR_HEB & BNIP LUGOFL
TSTABIT 2
CRTS ALLZ
JuP LOGOFL
;
THLE CDC 0.8, ~ BOOEEEEF NG
SHERDA:  JAP SHBRD

Page 77

sND, JUMP; CHECK CYL. MATCH
+1F NO RATCH, JUne

s ISULATE THE ERROR COURT
sCHECK FOR MAX. COUNT

JIF HOT RAX., Jump

sRESET ERRUR COUNT

s [NCR, ERRUR COURT

SRESET HISTURY 2 FLAG
iSAVE NEW COURT & RETURN

sCHECK HISTORY 2 FLAG
JIF SET, Junp

{SET HISTURY 2 FLAG

; ISOLATE HISTORY 1 COUNY (N R3
jLOC. OF HISTORY 2 LOG

GET & CHECK HISTURY 2

; ISOLATE HISTORY 2 COUNT In 0
j1F RISTORY 1 cOUnT...

i > HISTORY 2, UPDATE HISTORY 2
;LOC. OF RISTORY 1

$GET CURRENT HEAD/RECORD
;STROBE XFER. REG.
jHERGE THE DRIVE KO.
;LUG NEW E.C.C. ERROR

+ INCREMENT FOR UNCURRECTABLE
; IHCRERERT FOR CORRECTABLE

sLOC. UF ECC ERROR LOG
JGET THE LOS ARD...

s INCRERENT 1T

$1F RO CARRY, Junp

s INCR. CURRECTABLE RSH'S
1SAYE (HCRERERTED LOG

sHAY. UNCORRECTABLE ERKURS?
s IF YES, LOG OVERFLOY

THAX, CORRECTABLE ERRURS?
s1F NOT, RETURN
JELSE, SET LUG OVERFLON




HALE tisting: C:dGccl.sre

Fri Aug 17 47:38:22 1999

Addr Line LD .S, — BOCRREEER NG

083CE FFFFF 0044 4150
BABCF FFEFF £BZCHE 4151

SHBYRTA:  JnP SHBURT
NULTPLYR: JRP RULTRLY

Paga 74




HALE Listing: C:Sbecl.src

Addr

218808 4585F FR400
88601 ED483 33RF7

88602 EQ4B0 1FIDA
88803 3419 FU13
80804 3710F FAB18
08805 34381 FFFFF
80806 45835 F1o08
0807 343C2 338FC

#08D8 373F0 fFO2CD
89809 45858 FoQes
B88DA 34393 330DF
08808 83348 rooe2
888DC 4583E r4000
B88DD FrFFF 338DF
88BDE 85340 fO0A2

BapDr 1DBFG FO02B
088EQ 28377 FFFEF
@6BE1 333F7 318E4
B08E2 FFFFF 33084
HRBEI FEFFF EBBEG

Fri Aug 17 87:38:22 1998

Paga 79

;  THE BUOKKEEPING ROUTINES ARE DIVIDED INTO FOUR HAJUR SECTIONS:
;THE FIRST SECTION KEEPS TRACK UF DISK (SH) TRANSFER LERGTH, ARPERIF CYLINDER,

IT SETS THE ADVANCE HEAD UR ADVANCE CYLIMDER FLAGH

[Y KEEPS TRACK
IT ALSU CHECKS FUR THE TRANSFER

1
$THE SECORD SECTION 15 EXECUTED IMMEDIATELY AFTER THE FIRST AND IT KEEFS TRACK

} .
+ THE THIRD SECTION 1S EXECUTED INDEPENDENTLY OF THE FIRST THO AND 17 KEEFS

[T COHPUTES THE TRANSFER LENGTH

j0F THE NEXT CHANNEL (U) OPERATION AND THE RELATIVE HURD RUMBER. 17

1T PRE-DETERRINES
A nPC ROUTINE JusP LOCATION (8
AN XAC NEXT OPERATION Junp

;LOCATION IS LOADED INTO AN SMB HEHORY LOCATION (ADVLOC) TO BE EXECUTED AFTER

THIS JURP 15 DONE IN THE ROUTIKE 'ADVREC'.

;1 SA-ERROR FLAG?
;YES, JUST RELOAD WEXT RECORD

9AVE CYL./HEAD FOR SEWSE

1SAVE REC, FOR SENSE 12, FORAT 4,5
sRESET SR-RETRY COUNT

;CUR. CYLIRDER TO R1

sFORRAT ACTIVE FLAGY

sIF YES, JUnP; HEAD TO R2

sGET RECORD LENGTH

sHURE ADURESS FLAG?

sIF NOT, CONTINUE; RECORD T0 ka
sADD 2 HURE WORDS FOR CUUNT AREA
sREAD/HRITE STARTED?

s IF YES, CONTINUE

sADD 2 WORDS FOR HUME ADDRESS

sREC. LENGTH - START WORD = @
SYFER. LHTH.- @ = XFER. LNTH.
s IF NEGATIVE NO., Jume

JUF 0, Jupp

Line ODE 0.8, — BOOEEEEFING

4153

4154

4155

4136

4157  HEAD & RECORD NUMBERS,

4158 ;HHEN THE DATA TRAKSFER IS ABOUT TO CROSS BEYORD ORE TRACK.
4139 ;0F THE DATA BUFFER RELATIVE RECORD NURBER.

4168 ;EXCEEDING THE PACK LIALTS.

416) }

4162

4163 ;0F THE UNIVAC CYLIRDER, HEAD AHD RECORD NURBERS.
164

4163

4166 ;TRACK OF THE CHANNEL (U) TRANSFER LENGTH.

4167

4168  ;DETERAINES UHEN THE CHANNEL (U) UPERATION {5 CURPLETE,
4169

4178 33 THE FOURTH SECTION IS EXECUTED AFTER THE SECOND.
4171 ;HHAT OPERATION IS TO BE PERFORMED HEXT,

4172 ;LDADED (BUT HOT EXECUTED) INTD THE XmCI BUARD.
4173

4174 ;THE Sn-DONE INTERRUPT IS RECEIVED,

4175 ;THIS FOURTH SECTIOH IS SHBOOK28-5nBOOK31.

#76

4177  SHBOOK:  TSTRBIT R15,448

4178 BiZ.P SHBOOKZ7

4178 + SETPGE SMBOOK27_SHR_H#B & BNIP SHBOOKZ7
4173 JSR.P GEEKSERS

4179 + SETPGE SEEKSENS_SHR_H4B % JSRP SEEKSENS
4180 ALDRAKM R3,5EN412

4181 RESETRAN SEN415

4182 RTOR R11,R1

4183 TSTRBIT R5, 1408

4184 RTOR R12,R2 & BNZ SHBUORYZ

4183

4186 RORANB RU,RECLNTH

4187 TSTRBIT R14,8

4188 RTOR RY,R4 & BOZ SnBUDKGH

4183 ADD DB, B,HSK1,RE & HOP Di2

4199 I5TRBIT R14,4648

4131 BHZ SHBOOKBS

4192 ADD DB,B,RSK1,RB & NOP D42

HI3;

4194  GSHBOOK@A: SUBA DB,A,RANE,RY & HOP STRTHD

4193 SuBB AQ,B,R7,R7

4196 R IB,B,,R7 & CINP NCARRY,SnBOOKEA

1197 BOZ SHBOOKEA

4199 JuP SHBCOKAB

4208

;$1F NON-ZERD, COWTINUE




HALE Listing: Ci:SGccl.sre

Addr

408E4 35350 fapza
DO8ES 433F7 FFFFF

U0BEE 3710F FOBZB
003E7 208F4 Fa206
BBBES DBIF4 348fFC

#UBES 3414F raazg
BO3EA 3412F ro@27
B8BED 3411F F@B26
BU8EC 43055 Fieed
BOBED FFFFF ASFFF

(8gEE BF3Fe roe29
QEBEF 341BF ro@29
808F0 4303E Faaea
aagr1 8c3d 33114

UOBF2 3410E FFFFF
0asr3 OF3r2 Fazcy
aaafs 0B3F2 1FECF
B98r3 853340 raege

98856 £0408 1F368
BHBFT 34382 FYFFF

#0BFB E@408 1F333
0a8re J182F FrFFF
QEBFA AL1LF FEFFF
@88rFB 373E5 E0914

#aere 37354 roast
208D 43083E Fogan
BOBFE FFFFF 33101
8R8FF 43033 roe2e
Q8988 FFFFF 33113
#0961 200F2 FazD3
#8902 FFFFE 34908

Line DG O. 5.

4209
4214
4211
4212
4213
4714
4215
4216
217
4222
4224
4223
4226
4221
4228
4229
4229

4229 +

4239
4231
4232
4233
4234
4235
4236
4231
4237
4238
4239
4239
4248
4241
4242
4243
444
4246
4252
4233
4254
4233
$257
4238
4259
4260

fri fug 17 B7:38:22 1998
- BOOEREEFING

i Shl-completa

i

SnBOOKEA: SETRBIT k3,208
RESETR R7

;

SHBOOKDE: RESETRAN STRTHD
SUBE DB, ,RANE, R4 & ROP AHPREC
INCRB R4 & CJUP NAGE,SBOUKB2

!

SHBOOKD1: ALDRAR R4,NEXTREC
ALDRA R2, REXTHD
ALDRAN R1,HEXTCYL
TSTRBIT RS, 1000
CRTS HALUZ

INCSHB RELREC

ADD  DIC,B,RANE,RQ % HOP RELREC

ALDRAR R, RELREC
TSTRBIT R14,8
ADD AZC,B,RE,R1 & BOI SHBOUK1

-~

ALDKEG RS, IREG
ADD DIE,B,RARE,R2 & NOP RECLNTH
INCRB RZ & JSR HULTPLYA

ADD DB, B,R5K1,R0 & HOP Di+
JSR.P FOURSDY

Page HH

$SET SH-CURPLETE FLAG
jRESET SH-XFER, LENGTH

JNEXT REC. STARTS AT WORD 0
sCHECK FOR mAX, RECORD
$1F YES, JUAP; INCR. RECORD

1SAVE NEXT RECORD NO.
{SAVE NEXT HEAD HO.
sSAVE MEXT CYLINDER
sFORKAT ACTIVE?

$IF YES, RETURN HOM

;Incr, Relative Record no.

sHOHE ADURESS FLAG?
i IF HOT, UNIVAC BOOKKEEPING

TFLAGS TO TREG
SGET RECORD LENGTH + 1

i+ 1 NURE & CONVERT WURD ni.
i+ 4 HURE FOR H.A. & COURT
sCONVERT T0 BYTES

SETPEE FUURSUN_SHR _HEB & JSRP FOURSDN

RTOR RY,RZ
JSR.P CHKBUSY

SHEXT DISK ADDR. 10 RZ
sCHECK FOR HSSH BUSY

SETPGE CHKBUSY_SHR_H&B & JSRP CHRBUSY

WRTL HSSM, LUSARL, R
WETU KSSR, LDSARN, 81
RDREGS IREG,RS & JnP SHBOUK1

]
SHBOOKO2: EQU $
RDHSKE  Rd,1
TSTRBIT R14,80
BOZ $+3
TSTRBIT 5,20
BOL SHBOOKES
SUBB DB, 0, RAME,R2 & NOP nAXHDA
CJHP HAGB, SHBODKD4

i Advance Head

sLUAD REXT DISK ADDR. LUMER AHD...

JNEXT DISK. ADDR. UPPER
+RESTORE FLAGS & JunP

;%5et record no.= 1

¢ 1-TRACK FLAG?

$<IF nOT, Junp
;{SH-COHPLETE FLAG?

;41F NOT, SET EnD-OF-PACK
;CHEEK FOR nAX. HEAD

i 1F YES, JumP




HALE Listing: €i36ecl.sre

Addr

#0983 3333F rasea
19984 45035 r1900
08905 @B3F2 330E9
81306 3419F Foe28
88907 FFFFF EOBEA

B0386 43372 FFFEF
08399 3333F F1ded
2096A 2D1F1 FE2D3
U8388 0B3F1 3410F
#490C 43855 FOB20
48300 FFFFF 338E3
H090E FFFFF EW913

B094F 43855 FOBUR
00916 FFFFF 3309
28911 4303F ro289
28912 FFEFF 330E3

#0913 45835 roaen
08314 FFFFF 33117
88915 4585¢ rozea
48316 FFFFF 33918
88917 35355 Foa4s
89918 3333E roden
§a919 433F4 EOBE4

83914 43835 rosee
88918 FFFFF 33320
BB91C 4505F 0282
ue91D FFFFF 33128
8891 3533 FR40d

Line 2D

4261
4262
4263
4264
4263
4269
4271
4212
4273
4274
4273
4276
4278
4286
4288
4297
4298
4299

308
4304
4363
4386
4313
4314
4313
4319
4328
4321
4322
4323
4324
4326
4338
4339
434
4341

RBOOKG4:

i
SnBOOK4A:

.
f

i
SHBOOKBS:
SHBODKSA:

i
SnBODK18:

DI‘I Sl‘l

Fri Aug 17 07:28:22 1998

- BOORREER TG

SETRBIT R13,889
TSTRBIT RY, 1808

IHCRB R2 & BUZ SnBOOKAY
ALDRAR RI,NEXTREC

JBP SNBOOKBI+1

Advance Cylinder

RESETR RZ
SETRBIT R13,1@00

Page 81

sSET ADV. HEAD FLAG
sFORAAT ACTIVE FLAG?
sINCR. HEAD NO.; IF NUT, JUmp
1SAVE CURRENT RECORD

$RESET HEAD NO.
{SET ADVANCE CYLIHDER FLAG

SUBB DB, FUUTL,RARE,R1 & HOP RAXCYLA ;1§ CUR. CYL. BAX?

(NCRB R1 & CJHP AGB,SHBUDK4
TSTRBIT 5,20

Bil  SHBODKD

JHP SHBUOKYS

TSTRBIT RS, 840
BOT SMBOOK1
TSTRBIT R15,200
BUZ SHBOOKOL

TSTRBIT R3,808

BOZ SHBOOK3A

TSTRBIT R135,208

BHL §+2

SETRBIT RS, 40

SETRBIT R14,400

RESETR R4 & JKP GRBOOKGA

TSTRBIT £5,800
BRI SHBOOK12
TSTRBIT R135, 20
BOZ SHBOK12A
SETRBIT R14, 440

$ALF YES, JUiP; (HCR. CYL.+ L
$SH-CONPLETE FLAG SET?

;#Ves, continue
;<End-of-pack

sCHRITE OPERATION?
40, CONTLRUE
+CFORRAT FLAG SET?
$H0, CONTIRUE

SURITE OPERATION?
jH0, SET END-OF-PACK
sFORNAT FLAG SET?

;YES, DON'T SET ERD-OF-PACK
1SET END-OF-PACK FLAG

sSET U-CONPLETE FLAG

sRESET NEXT RECORD & June

sCHRITE OPERATION?
JIF 1T 18, Jume

sND DATA XFER. FLAG?
$IF HOT, JunP

sSET U-CORPLETE FLAG
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Addr

g891F FFFFF EQ92B

#0920 45835 FoaA8
48921 68355 33123
88922 35355 Faz88
18923 373F0 FO2CD

40324 £4400 1F368
#8925 34@8F FFFFF

80926 373F1 FOBAC
80927 DBFF1 FFFFF
88928 353F1 FAGAD
08329 88S1F FOQAC
80924 8011 FODAD

88928 E0482 1F2AC
88920 4580E F44Bd
88920 4208FF 13958

0892E E@490 33CAD
BB92F 3335E FabBY

809308 EB4B8 1r4CB
§8331 C2002 FFFFF
81932 45852 rau1g
68333 31118 33136

68534 £0408 1F335
88930 FFFFF E£8938

068936 E9483 13724
88937 3451F FA351
88338 3419F AF332

88939 5335F F4000
0833A 45833 FosLd
BHI3B FFFFF 33959

Line SDC (0.5,

1342
4343
1344
4338
4331
3332
4353
4354
4354
4355
4336
4336

4336 +
4336 +

4357
4358
4359
4360
4368
4361
4362
4363
4363
4364
4363
4363
4366
4367
4364
4369
4369
4370
43
4372
4372
4373
4374
4402
4483
4404
1403
4406
4407

1
SHBOOK1IZ:

SHBOK126:

SHBOK128:

—~
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- BOOKEEER T NE

I8P $MBOK12A jCOHPUTE REXT RECURD Junp
£QU $

TSTRBIT RS, 8

YOR AQ,B,RS,RS & BOL $+2
SETRBIT RS, 208

U-S1DE WAITING?

(RO, JUHP; YES, RESET [1...
1AND SET RESTART U-SIDE FLAG
RORANR RE, RECLNTH $GET THE RECORD LENGTH ARD...
JSR.P FOURADN sCOMVERT IT TO BYTES

SETPGE FOURSDH_SHR_H%B & JSRP FOURSDH

RTO0Q RO $ROVE IT TO @

LDHD R1,RBAU iGet tha Record Byte Address
RDRANB  R1,RBAU j6ET 12 HSBS

RDXFR  SHC,,R1 JPUL TH UPPER REGISTER

OR DB,B,RAHE,RI & NUP RBAU+L 108 IH 12 L5BS

ADD AG,FOUTU,RL,RAHE & HOP RBAU  ;INCR. IT + RECORD LERGTH ARD...

ADD AR, FOUTL,R1,RANE & ROP REAL  ;SAVE IT

J5R.P SnBOUK20 jCORPUTE HEXT RECORD JUnp
SETPGE SMBOOKZB_SHR_HEB & JSRP SnBOOK28

TSTRBIT R14,4088 +READ/HRITE STARTED?

RESETE & CJISR HALUZ,DHACHKB s YES, CHECK Si DrA ADDRESS
BNZ.P READGZ +IF CHECK FAILURE, EQUIP. CHECK
SETPRE READG2_SHR_NEB & BRIP READG2

SETRBIT 14,4408 $SET READ/HRITE SYARTED FLAG
JSR.P RDSHADDR jCompute next Sp-addr.

SETPGE RDSHADDR_SHR_H#B & JSRP RDSHADDR

RD HSSNMA,RDINTR,R2

TSTRBIT RZ,18

UR AB,FUUTL,R1, RO & BOZ $+3
JSR.P CHKBUSY

SETPGE CHKBUSY_SHR_HEB & JSRP CHEBUSY

Jnp SHBOK12B jkeload the next SH-addr.

+Did the HSSW go "busy"?
s If not, contwnue

CIGR.P ALUZ,SANAX $1F 8, SET CHECK ARDR. 10 nAX.
SETPGE SARAX_SHR_H#B & CJSRP ALUZ,SkAAX

ALDRARU R1, HEXTSAU $GAVE THE NSB’S AND...

ALDREG RO, RANE & RTS HEXTSHL ;LSBS FOR CHECKING; RETURR

i CHANNEL C(U-SIDED) BUOOEREEPIME

i
UBOOK:

RSTRBIT R15,4080 sRESET U-INITIATED FLAG
TSTRBIT RS, 889 JWRITE OPERATION?
BNI UBODKE3 sIF IT 18, Jume

sHait for "busy” to go away and...
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fAddy Line ZDC 0.5, ~ BOOREEER ING
4488
4409 3 LU-SIDE REEAD BOOREEES TNGE
4418
B093C 1938A FFFFF 4411 UBODK®1: SUBA AB,B,R8,R18 1U_COUNT - U_XFER. _COUNT = U_COUNT
20330 343082 33940 4412 RTOR R8,RZ & BHI $+3 +IF U_COURT HOT 9, Juip
BB93E 3333E FA4BB 4413 SETRBIT R14,408@ $+5ET U-CONPLETE FLAG
0093F FFFFF EQ946 4414 JiP UBOUXG1A
4413
80940 GF3FO FO286 4416 ADD DIC,B,RAME,RD & NUP URELREC  ;BET U-51DE RELATIVE REC.+ 1
20341 2DerQ FO208 4417 SUBB 1B, 8, RAHE,RG & NOP MAXREL ;15 1AX. RELATIVE > CURRERT?
00942 FFEFF 34145 4418 CInP AGB,$+3 $YES, JunP
B0343 3710F 0286 4419 RESETRAN URELREC jELSE, RESEY U-SIDE RELATIVE REC...
H8944 433F6 E1F24 4420 RESETR RE & JBP SETUMAX 1AHY THE WURD NUMBER
80945 J418F FO206 4421 ALDRAN RY,URELREC $SAVE REXT U-SIDE RELATIVE REC,
4422
80946 81386 FYFFF 4423 UBOOKB1A: ADD AB,B,RB,RE JUKFER + UURD nO.= HORD NO.
424 JSR.P HYTUADDR ;CUNPUTE HEXT U-START ADDRESS...
80947 €8480 1r4BY 4424 + SETPGE WXTUADDR_GHR_H#B & JSRP NXTUADLR
4425 JSR.P HXTUDRA JARD SAVE IT FUR CHECKING
80948 E£B4B3 1F35F 4425 + SETPGE NXYUDRA_SHR_H#b & J5RP NXTubnA
80349 2D1FA FO2CD 4426 UBOOKA2: SUBB DB,FOUTL,RANE,R1Q & HOP RECLHTH jREC. LEWGTH = UR > U COUNT?
Q0944 34308 35961 4427 RTOR R1G,RB & CJHP NALB,UBOOKBS  51F YES, JUmp; U XFER.CHT.= UCHT
99948 373F8 F2CD 4432 RDRANB R8, RECLATH ;ELSE, U_XFER, COURT = REC, LENGTH
8894C 4503E FOUBY 4433 TSTRBIT R14,8 sHURE ADDR. FLAG?
09940 FFFFF 3314F 4434 BO1 $+2 3 [F HOT, Jugp
2894E 05348 FOGB2 4435 ADD DB,B,HSKL,RB & nOP Da2 $IHCR, RECURD LEHGTYH +2
HIE
B094F 273F0 FOZBE 4437 SAB D1,B,RAME,RA & nOP URELREC ;U-SIDE RELATIVE RECORD -)
#0350 FFFFF 31192 4438 CIRP CARRY, 342 +IF A POSITIVE HO., Jun?
80951 273F0 FO208 4439 SAB DZ,B,RAHE,RE & HOP RAXREL +GET HAX. RECATIVE RECORD -1
#0932 651F0 FGB29 3444 X0R DB,FOUTL,RARE,RQ & HOP RELREC ;U-RELATIVE = HEXT SH-RELATIVE?
BH9S3 FPFFF 33961 4441 BNT UBDOKBSS 11 HOT, CONTIRUE
4442
08954 4505F 106D 4443 TSTRBIT R15, 1068 ;ADV. CYLINDER FLAG?
88353 FFFFF 33961 4444 BHZ UBOOKASS ;YES, COHTINUE
4443
08956 37353 FOB3A 4446 RDHSKB R3, HAITOCON $HPC WAIT-TO-CONTINUE JunP
4447 LDAR.P SHBOOK23
BO957 EQ483 SF2ED 4447 + SETPGE SnBODKZ3_SHR_H#B & LDARP SuBOOK2S
#0938 FFFFF ELAEZ 3448 JiP SnBOK23A s PROCESS STOP READ
1449 3
438 3 WU-SIDE WEITE BOOEREEF LNG
4431 H
4452 UBDD¢@3: ERU 3
809533 377F0 FA2CF 4453 OR DZ,LSBZ,RAHE, RO & NOP BUFCAP RO = 1/2 BUFFER CAPACLTY

;
B095A 337F0 FFFEF 4460 UR 18,1881, R0 + %2 = BUFFER CAPACITY

08358 19380 FFFFF 4461 $UBA 4B,B, 28, R1 sU-COURT - USFER = U-COUNT

0H95C P1068 33160 4462 ADD AB,,R6,RE & BUZ UBUDKY4 S1F @, JURP; ST. WURD + UXFER = O
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Addr

48930 28108 FFFFF
HA95E 323F6 34161
UB93F 433F6 E£096)

BUI60 2535E FO4EH

UH961 EB48H 1£333
B9362 37370 FO2E7
88963 91F0F FFFFF
49364 C2000 FFFFF
88965 48108 FrFEF
80966 FFFFF A37FF
80967 FFEFF EQ961

89363 FFFFF E1D20

Line 2D

4463
4464
4463
4466
4467
4468
4468 +
44569
3474
4471
4472
4473
4474
4473
4476
H7l
1478
#73
4481

i
HEHITGEH
UBOOKES:

DNACHKB:

TITLE 2D

0.5.
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- BOOEEEEF NG
SUBB AR, FOUTL,RD, ZERD

UTOR R6 & CInP AGH,UBODKGS
RESETR R6 & JiP UBOUKQS

JIF @ Iu { BUFFER CAPACIYY..,
1SET START UURD = @ & Junp
JELSE, START WORD = 4

SETRBIT R14,400 1SEY U-CONPLETE

JSR.P CHKBUSY iCHECK FOR HSSH BUSY

SETPGE CHKBUSY_SHR_H#B & JSRP CHKBUSY

RRAIB RA, SAVIALS JGET SAVED JURP CUMRAND AHD...
WRTL HS5M, LDXAC, R TRELUAD 1T

RD H3SHA,RDINTR, RA
AND AW, FOUTL, &8, ZERD
CRTS ALUZ

P UB0UKES

sCHECK ABAIN FUR BUSY
$IF NOT, RETURN
{ELSE, WAIT FOR NOT BUSY

JP DRACHK

0.8.

- DEIVE SELECTION
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Addr Line 2D 0.8, — DREIVE SELECTION
4430
4491 THE REGISTERS FOR DRIVE SELECTIUM ARE:
492
4493 RB,R1,R2,8 & IREG = SCRATCH
H#34 R3 = BIT FOR THIS DRIVE (24-31), RECORD LENGTH FLAGS
4495 R4 = BIT FOR THIS DRIVE (B-23), mA¥. DRIVE CYLIMDER
4% R5 = DRIVE STATUS, nAX. HEAD
4497 R6 = SCRATCH
4498 R7 = TRANSFER LENGTH (FROM FUNCT. WORD)
4493 RB = Scratch
4308 R3 & R11 = NOT USED (Reserved)
4381 R16 = DRIVE TYPE PUINTER
4302 R12 = CURRENT COnhAND CODE
4203 R13 = DRIVE ul,
4304 R14,R13 = FLAG REGISTERS
4385
4306
aHe7
4344

431y JDRIVE:  EBU H#140
4316 DFECT:  EQU @

sTYPE 137 SUALLUM-S
sHD DEFECT TRASK {HFU,

4318

4519

420 RAXIAUR DRIVE CYLINDER

4921

4322 BAXCYLD: EGU D#zB4y }SPARE

4323 MAXCYL1: EBU DB1633
4324 HAXCYLZ2: EBU D#843
4323 MASCYL3: EQU DB1643
4326 BAXCYL4: EQU D#743
4327 BAXCYLS: EQU D4623
4328 HAXCYL6: EQU D#2432
4329 MAXCYL7: EBU D¥2331
4530
43531
4332
4333 POINT@:  EBU H#BD

;COC SABRE-S DRIVE
:CDS 513-HB. DRIVE

sFUIT 12333K DRTVE

SFUJST SHALLOK-5 DRIVE
SFUJT SHALLOW-4 DRIVE
+COC 368-1B,

;CDC 368-13, WITH DEFECTS

HSSH DRIVE TYPE POINTER TABLE

i
;CDC SABRE-3 DRIVE (TEHP. POINTER)

4334 POINTI:  EQU H¥3G+DFECT

4335 POINT2:  EQU R#244DFECT ;CDS 513-nb. DRIVE

4336 POINT3:  EQU HBCO+THOFER sFUJITSY 337-RB. DRIVE

4338 POINT4:  EQU HaDA $FUIITSU SHALLOW-3 (HARD SECTORED)
4342 POINTS:  EQU H$12 sFUJITSU SHALLOW-4 DRIVE

4343 POINTE:  EQU H436+TUUFER ;CDC-368 DRIVE (HPI PABAZ)

4344 POIRT7:  EOU HE3G+THOFER+DFECT ;CDC-368 DREVE WITH DEFECT InfFU,

4343
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hddr Line ORI 0.8, — DRIVE SELECTION
4346
4360

#8969 34301 FEFFF 4561  SELBH:  RTOR R13,R1 sLOGICAL DRIVE NO. TO R
4362 JSR.P DRIVSTAT ; GET DRIVE STATE

#0964 EQ404 1r0BB 4362 +
60368 3418F FB263 4363

SETPGE DRIVSTAT_GHR_H#B & JSKRP DRIVSTAT
ALDRAN RB,PRUSYATE i SAVE DRIVE STATE

4564 JSR.F LUGICAL jLUGICAL DRIVE nO. TO O
£A96C Q400 1F1F9 4364 + SETPGE LUGICAL_SHR _HEB & JSRP LUGICAL
4363 3

B896D 323F0 1F329 4566
0a36E 37352 FOQGF 4367
B896F 373F) FEABA 4568
40978 43351 Fo0B4 4369
80971 FFFFF 3317 4570
4571
88972 3714E FOB34 4572 HOVE NSK1,IREG % HOP SKPEND
4373 JSR.P SHBRD
80973 £8402 17038 4573 + SETPGE SnBRD_SHR_H#B & JSRP SnBRD
80974 41104 FFFFF 4574 AnD AB,FOUTL,RE, R4
#8975 48131 33RDF 4573 AuD AW, FOUTL,R3,R1 & BNI SELZBA
U2976 3403F 33ADF 4576 RT0Q R3 ¥ BNI SEL20A

BTOR R & JSR SEL4D
RDASKB R2,BITILD
RDRAMB R1, JLDFLG
MSERBIT R1,4

BUZ SELOUA

sCORPUTE THE BIT FUR THIS DXIVE
SLOC. UF [LD BIT FOR THIS DRIVE
$GET ILD FLAGS

$ILD RUNK(NG?

J1F NOT RUNNING, JURP

+GET SEEK COMPLETE PEMDING...
;BITS FOR ALL DRIVES

;IF THERE IS AN OH-LIKE SEEX...
;CORPLETE PENDING ON THE ILD...
;DRIVE, SET INTERVENTION REQD...

88977 34248 FFEFF 4377 RTOR R4,RA ;70 THE ILD
80978 341ZE 1FACE 4578 ALDREG R2,IREG % JSR SHBURTA $GET THE BIT FOR THE ILD DRIVE
88979 433F2 £Q9B5 4379 RESETR R2 & JHP SELOEB
4380
4381  SELBOA:  TSTHEQU 59, SEnEH ;Sense 8 = Intervention & Equip. chk?
89974 373F0 FoeEd 4381 + RDRANB  R®,SENQE
88975 65150 FOO5@ 4581 + TSTREQY R, 58
BUI7C FFFFF 33388 4383 B0z SEL28 j#7es, Equipaent Check
88970 2412E 1FOCD 4387 ALDREG RZ,IREG & JSR SHBRDA $GET THE BIT FOR THE ILD DRIVE
9897E 41140 33181 43588 AnD AB,FOUTL,R4,R6 & BOL $+3 JUF At ILD IS RUNKING OH...
BR97F 48130 33AED 4589 AND AR, FOUTL,R3,RY & BNZ SELZ) ;THE DESIRED DRIVE,
88940 433F2 33AED 4994 RESETR RZ & BHL SEL21 jSEND INTERVERTTUN RENUIRED
4391 H
HH9B1 4585E FuG1B 4392 T5TRBIT R14,18 {READ COUNT FLAG?
w0382 FFFFF 13326 4393 CJSR ALUZ,CLRSENS ;18 not, clear Sense Bytes
0N
80983 FFFFF 1F1DS 4600 JSR SELWT RESET SEEX CUNMP. PENDING
4601 JSR.P CLRSECTL JCLEAR SAVED SECTUR THIS DRIVE
@H9B4 EO4B3 1F368 4601 + SETPGE CLRSECT1_SHR_H4B & JSRP CLRSECTI
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Page 87

Adar Line CDIZ 0.8, = DREIVE SELEDTLON
4603 SELDOB:  JSR.P LOGICAL JBET LOGICAL DRIVE N0
00985 £0400 1FIF9 4603 SETPGE LOGICAL_SHR_HEB & JSRP LOGICAL
00986 323FD FFFFF 4604 aroR R13 SHOVE 1T T0 R12
4605
08987 EGOB2 FFFFF 4606  SELDL:  CTL SHC,HSSNRST SRESET HSSH INTERRUPTS
08988 £1008 FFFFF 4607 CTL HSSH, RSTUSEL ;UE-SELECT PRESERT DRIVE
00989 45350 FORSF 4611 RSKRBIT R13,3F s ISOLATE LUGICAL DRIVE IN R13
2093A FFFFF 1F333 4612 ISR STRING sURIVE STRING HD. FUR SENSE
4613 JSR.P DUUBLE sDOUBLE DR. NO. IF NEEDED
08938 £0403 1F125 4613 SETPSE DOUBLE_SHR_NEB & JSRP DOUBLE

0898C 45383E FoBud
4a98D 340DF 3318F

4614
4613

TSTRBIT R14,800
RTOQ R13 & BOZ $+2

SECOND DRIVE FLAG?
;[F HOT, JunP; PHYS. DR, 10 Q

BB9RE 35350 FOBOL 4616
4617

8U98F B22BW rOREB 4618

#8990 341DF FoQ0D 4619

SETRBIT R13,1  THCR. DRIVE NO.+1

WRTE HSSNA,LDDRBO & HOP @
ALDRAH R13,SEN113

sCLEAR DATA BUS OUT REG.
sPHYSICAL DRIVE FUR SERSE

4620 SETHBIT H4E3,SENI1LS $SELECT TAB to Sense 15, format 1}
89991 37350 FOBEZ 4628 + RDHSKB R, HBE3
28992 3410F FORBF 4628 + ALDRAN R, SENILS
20993 46346 FROTO 4621 AND DB, B,RHSK1,RE & nOP HETE ;CARD CAGE BITS (CHALLNGR) T0 Ré
3622
4623 ; SELECT THE DRIVE
4624

#6994 91EDF 4F7FF 4623
20995 C1845 FIFFF 4626
BBY96 C1845 BBI19D 4627
88937 £1007 B3FFF 46238
4629 3
#0998 91E6F FFFFF 4630
20933 37338 F9838 4621
B899A DOFFE COBR4 4632
88998 33338 FO968 48633
8899C £1845 9819C 4634
. 4635
88990 450835 FEB28 4636  SELDZ2:
B899E FFFFF 3320E 4637
BB99F FFFFF 1£337 4A38
80948 45085F F2008 4639
0B9A1 FFFFF 131EQ 4648
2892 45035 FRE18 4641
BB9A3 FFFFF 331A5 4642
U89A44 3335F FOI00 4643
4644
{B09AS 3714F FODHE 4645
Q09A6 3415F FOURE 4646
3647
A09A7 43055 FOB4D 4661
#0948 133F8 331AB 4662

WRTL HSSH, LUDRUSEL, R13 & PSHLD HETFF ;SET UNIT SEL. REG.

RD HSSH,RDDRSTI, RS

RD HSSM,KDURST1,RS & CJPOP EVCNTI,SELOZ jREAD DRIVE STATUS

CTL HSSR,SETUSEL & CLPCHT NALUZ 3 IF RONE, JUMP BACK; SELECT DRIVE

HRTL HSSM, LDDRUSEL, R
RDHSKB R3, 38

RDYFR SHC,,R8 & LDCT 4
SETRBIT 8,968 iPlus LSB's into RE
RD HSSH,RDDRST1,RS & CIPCT EVCNTZ,$ jREAD DRIVE STATUS

;LOAD CARD CAGE SELECT OmLY
+H5B7s of 2-second timer...

TSTRBIT RS, SELECT
BOZ SEL20

J5R PHYSAD

TSTRBIT R15,2000
CISR ALUZ,SELBY
TSTRBIT RS, URITPROT
BO7 SELAZA

SETRBLT R1S,180

sCHECK FOR URIT SELECTED
+IF 0T SELECTED, INTERVERTIUR
sCONPUTE PHYS. ADDR.

sPOLLING FLAG SET?

+1F NOT, COMNAND CHECK

sURIVE "URITE PROTECT®?

JIF NOT, Junp

iSET READ ONLY FLAG

1
SELOZA:  HOVE MSKI,RANE & NUF HeS
ALDRAR RS, SENI14

1SENSE 8, FURMAT 1 = On LINE
iSAVE DRIVE STATUS FUR SERSE

TSTRBIT RS, BUSY
DECRB R8 & BOI SELB2C

yDrive Busy?
jHo, continugy Decr, Busy timer
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Addr

999473 FFFFF 339CB
B09AA FFFFF EBBA3

B6IAB 37341 4FQM
GH9AC C1045 8B7FF
089AD 42855 fauds
BYIAE 41815 13B@A
B09AF FFFFF 332DE

Bd9BB 3415F fOUEE

#0981 37358 Fup21
§8982 3410F Fad0A
10983 3716F ragig
ge3B4 3710F FouB

88385 4503F F2000
80986 GOIFF A3FFF

80987 771FE FE20
#0388 3705F Fa9B7
88989 B613E SFIBF
B09IBA FFFFF GFTFF

BA9BB 37342 5FEB4
093BC 37342 SFA7E
BB9RD 37342 5FA78
@498E 37342 Foar2

809BF 373F6 FBOBA
58308 3412E 1FOCD
H03C1 41148 331E4
80302 40138 333C4
HU9C3 FFFEF 331E3

#089C4 45156 fEBRg
82303 51348 339E¢
HU9CE SHO3F FFFFF
88907 3412E 1FOCE
A09C8 35330 F1upa
489C9 37332 ren9
8#9CA 433F@ £QB7H

BR9CB 4585€ Faaza
@a9ce FFFFF 33309

883CD 37378 Faas
8B9CE 45158 rooed
809LF FFFFF 33102
48908 £1043 FFFFF
88301 C1843 £OIA6

tine DI

4663
4664
4663
4666
4667
4668
4663
4674
4671
4672
4673

4673 +

4673
4674
4673
1676
3677
4678
1679
46608
4681
4682
4683
4684
4683
4686
4687
4688
4689
4690
4691
4692
4693
4694
4633
4696
4697
4698
4699
47008
4701
4702
4703
4784
4785
4786
4786
47086
4707
4768
4719

-+

j
SELAZC:

i
SELB3:

-

i
SELB4:

i
SELBD:

SELEA:

Fri fug 17 87:36:22 1990

0.5. — DRIVE SELECTION

BHL SELO3
JAP SEL25

ROREGB MSK1,R1 & PSHLD READY

RD HSSH,RDURST1,RS & CLPCHT EVENTZ
TSTRBIT RS, FAULT

AHD AB,B,R1,RS & CISR NALUZ,SEL30
BOZ SEL26

ALDRAN R5,SENIT4
SETHBIT 21,SEN110
RONSKB R, 21
ALURAN  R@,SEN1LE
RESETRAN SEN1Z1
RESETRA SEN111

TSTRBIT R15, 2008
XUR AQ,B,R15,R15 & CRTS RALUL

Page 88

s U tiner not expired, juap
jOthervise, Equip. Check

;SET TREADY! RASK

sREAD DRIVE STATUS

1 DRIVE FAULTY

;YES, ATTERPT YO RESET IV

1F DRIVE RUT READY, INTERVENTION

1SAVE DRIVE STATUS FOR SENSE

JSET SENSE: ACCESS READY/HEAD LOAD
sCLEAR SENSE BYTE 21, FURRAT 1
jCLEAR SERSE BYTE 11, FURMAT 1

sCHECK FOR PULLING
$(F POLLING, RETURN

XNOR DZ,FOUTL,RARE, IREG & NOP EFALLOY ;GET THE BIT FOR THIS HIO

RDHSKE $-1
ADD DB, FOUTL,VPE,IREG & LDAR SELBA
JIR

ROREGB NGKL,RZ & JAR ATTHA
RDREGB HSK1,R2 & JAR ATTHI
RDREGB NGK1,R2 & JAR ATTNZ
ROREGB MSK1,R2 & HOP ATTHI

RORAUB 86, ILDFLG

ALDREG R2, IREG & JSR SHBRDA
AND AB,FOUTL,R4,RE & BOZ SEL1M
AND AU, FOUTL,R3,R & BNZ $+2
BUZ SEL1E

TSTBIT 6,4

MASK AB,B,R4,RD & BNZ SEL1Y
MASK AW, 0,3

ALDREG R2, [REG & JSR SMBURTA
SETREIT R13, 1000

RDHSKB R2,13

RESETR RU & JuP POLLESC

TSTRBIT R14,20

BNZ SELOSA

TSTHBIT 4, ILDFLG

RORAMB R, ILFLG

TSTBIT  RY,4

B0Z SELASE

RD HSSH, RDDRST1, RS

RD HSSM,RDDRSTH,RS & JnP SELB2A+L

;CORPUTE JunP LOCATION

jLOC, OF ATTN, PENDING HALO-4
;LOC, OF ATTN. PENDING HAIO-3
$LOC, OF ATTN. PENDING HAIO-2
sLOC. OF ATTH, PERDING HALD-1

sGET ILD FLAGS
JGET ATTH. PENDING BITS THIS HAID
+IF ATTENTION PENDING...

sON THIS DRIVE (8-22), Junp

SIF NOT DRIVE 24-31, June

sCHECK TLD RUNMING

;1F RUNRING, JUHP

sDELETE ATTENTION PENDING, ..
sFUR THIS DRIVE On THIS HALO
jCHAN. STATUS = BUSY

;FILE STATUS ROT AS EXPECTED
sSEND ATTH. /BUSY STATUS

;SPECIAL FLAG SET?
s [F YES, WAIT FOR HOT BUSY
; ILD Running?

s Uf not, junp
;Read Drive status...
;$tvice and check agawn for Busy
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Addr Line ORI 0.8, — DREIVE SELECTION
4714
BU9D2 4565F F2888 4715 SELBSB:  TSTRBIT R)5, 2084 ; TEST FOR POLLING FLAG
20903 6B3FF AFFF 4716 10R A@,B,R15,R15 & CRTS RALUY IF SET, RESET 1T & RETURH
80904 FFFFF EBYDA 4718 Jnp SELE5A s$0therwise, wait for not Busy
4731

4732 3 THIS SUBROUTINE HILL CLEAR THE SEEK COMPLETE PERDING BIT FOR FOR
4733 ;THIS DRIVE OK ALL HIG'S.

4734
#8905 37332 FOB54 4733 SELE7:  RDHSKB R2,SKPEND ;LOC. OF SEEK CORP. PENDING
80906 FFFFF 4F04 4736 PSHLD 4 13 LOCATIONS TO CHECK
BB9DT FFFFF 1FI1DC 4737 JSR DELABIT +CLEAR SEEK PEND. THIS DRIVE
82308 03342 88892 4738 ADD DB,B,HSK1,R2 & CLPCNT EVCHTI,D$3 ;(F HOT DONE, CHECK NEXT
4739
209D9 37352 FR3FC 4740 RDNSKE R2,RPSPEND ;CLEAR R.P.S. PENDING BIT...
20904 FFFFF IFIDC 4741 JSR DELABIT jFOR THIS DRIVE
4742
B09DB 37352 £@2B3 4743 GELO7A:  RDHSKB R2,DRONCYL ;LOC. OF DRIVE 0N CYLINDER
4744 :
4890C 3412 1FACD 4743  DELABIT: ALDREG R2, IREG & JSR SHBRDA +GET THE BITS
00300 51340 A37FF 4746 HASK AB,B,R4,R0 & CRTS ALUZ i IF NONE, RETURH
BAIDE SRG3F FFFFF 4747 HASK AW, 8,R3 +ELSE, CLEAR THE BIT FOR...
909DF 3412E £0B44 4748 ALDREG R2, [REG & JNP SHBNRT ;TRIS DRIVE & RETURN
4749
BO9ED 63B5C FaEO1S 4730 5EL@9:  TSTRMSK R12,13 ;CHECK "WRITE H.A.% RO" COMRAND
UUSEL FFFFF A3JFFF 475t CRTS NALUZ i [F HOT, RETURR
BU9EZ 37352 reaBr 4752 RDRSKB RZ,1 $HENSE 71 IWVALID CORnAnD
4733 JPOP.P COMREJLA ;SEND CORAAND REJECT

BOYES £@aBW BF1G2 4733 + SETPGE CORMREJIA_SHR_H#B & JPUPE COMRENIA
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Addr

BA3E4 FFFFF 1F342
8BIES 3718F FHB2S

BBYER 3497F FUZAA
BA9E7 3417F F24B
#83E8 37308 Coam
889ET 34386 3323E
BUIEA 370FF FA3ES
BO3ER 6018@ 3323E
BO9EC FEFFF 3329B
B99ED 3418F FO3ES

Q89EE 3353F6 9BLEE
G@IEF 34363 FFFFF
BA9FA 43333 FORGE

BAIF1 37350 FRO74
Q09F2 3410F FR2CD
289F3 433F2 FEFFF
B99F4 433FA FFFEF
#89F5 37351 FOA7D
B89F6 37358 FOE29
B89F7 3418F FazCF
#93F8 2411F Faz0e

BUGFI 45038 raeeE
@UIFA 323Ft FFFFF

Fri fug 17 €7:38:22 1990 Page 98

Line 2D 0.8, ~ DRIVE SELECTION

4733
4736
4157
4738
4739
1768
4761
4762
4763
4764
4763
4766
4778
4779
4780

4784 +
4780 +

4781
4782
4783
4784
4783
4786
4787
4789
4798
4791
4846

4846 +

4846
4847
4848
4849
4830
4831
4893
4896
4897
4898

i THIS PORTION OF THE SELECTION ROUTINE WILL SET UP ALL THE CONSTANTS AND
jLINITS HEEDED IN OTHER PARTS OF THE PROGRAM. THEY WILL BE SET UP FROA THE
{FLAG BITS STORED IN THE SHB NERURY FOR EACH DRIVE. IF HO FLAGS ARE STORED
iFOR THIS DRIVE, THE PROGRAIM WILL ATTENPT TO READ THE FLAGS FRUM THE HEADER
+FIELD RECORDED WITH EACH RECORD O THE DRIVE. IF SUCCESSFUL, THE FLAGS
WILL BE SAVED FOR FUTURE USE AND TYHE COWSTANYS AND LIRITS WILL BE CORPUTED.
+IF UNSUCCESSFUL, UNLT CHECK STAIUS WITH SENSE BYTE @ = EQUIP. CHECK,

$SENSE BYTE 1 = INVALID TRACK FORMAT AND SENSE 7 = 1E (UNABLE TO DETERRINE

+DRIVE TYPE AT INITIAL SELECTION) WILL BE GENERATED. RECOV. ACTION WILL BE 'A’,

i
SEL1H:  EQU S

ISR FLAGLUC jLUC, 0F DRIVE FLASS
SELIBA:  RESETRAM SENZIG sCLEAR SENSE 16, FURBAT 2

SYHD R7,SAVIFRY jTeap. save R7
ALDRARL  R7, SAVIFRU 1SAYE 12 HSBS
ALDRAR  R7,SAVXFRU+L 194VE 12 L§BS

RDREGB RAMI,RB & LDCT 1 $GET THE FLAGS TNTO RE

R AL,RSBL,R8,Re6 & BOI SELLS i [F HONE, ATTENPT TO READ HEADER

RORARD LASTFLG GET LAST FLAG

X0R AQ,FUUTL,R8,ZERD & BOZ SEL1S  ;(F NONE, READ HEADER

BOZ SELRTN ;If this flag = last flag, return
SEL1OB:  ALDRAM RY,LASTFLG JELSE, THIS FLAG (S LAST FLAG

t

O 7B,RSBZ,,RE % CIPCNT EVCNTZ,$  ;{RECORD LEWGTH X2 INTD POSITION
RTOR RE,R3 CAHD INTO R3

NSKRBIT R3,6 ;4 150LATE RECORD LENGTH X2 ONLY
SETHBIT D#116,RECLRTH y¥Record Length = 116 words
RDHSKB  R®,DE116

ALDRAH RO, RECLHTH

RESETR  R2

RESETR R18

RDHSKB R1,D#125 1% 123 RELATIVE RECORDS

RDHSKB RB, #3623 % 1/4 BUFFER CAPACITY

ALDRAR RY, BUFCAP $S5AVE T

ALDRAR R1, RAXREL $SAYE nAX. RELATIVE RECORD

TSTRBIT RY, HHE  IS0LATE DRIVE TYPE X2 INTD 8
R 10,8887, ,R1 ;Drive type to Rt
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fddr

GU9FB 436F4 FFFFF
B89FC 327F4 FFFFF
00IFD B0W4F 5F269
HB9FE BOBIF FEFFF
HU3FF B613E FOANL
00AUB 333F3 BFTFF

4904
498
4382
491}
49172
4914
4918
1919
4320
1521
4922
4923
4925
4926
4927
4929
4333
4939
4341
4942
4343
4961
4362
4963
4964
4963
4366
4968
4369
4970
4372
4376

08A01 37354 FO7FF
8UAB2 37350 FRTFF
BOAB3 37335 FOQaF
#8AB4 37337 FB0RA
B9A05 FFFFF FFFFF
80436 83053 FOADA
09407 321FE FFFFF
#BABB 37333 FOFFF
80409 05344 eFoCR
BBAGA 37341 Sreed
B0ARE 37341 SF8IF
#BABC 37341 5FB00
aoAeD 37341 SFaed

BRABE 37354 FA634
YBABF 37330 FA661
88A18 37335 FOBBE
88A11 37357 Fooae
BBA1Z FFFFF FFFFE
09413 83033 FOAL7
BBA14 SZIFE FFEFF
B0A15 37333 FO797
8BA16 B533A 6FO36

Line D

.5.

Fri Aug 17 €7:38:22 1938
- DREIVE SELECTION

AND ZB,L5B0Z, ,R4

OR 7,582, ,R4

ADD AL,0,R¢ & LDAR SELI4

ADD AD,O,RI

ADD DO, FOUTL, MSK2, IREG & ROP $+D52
OR 1B,RSBI,,R3 & JIR

i
; (0) SPARE DRIVE TYPE

S

1IN

RDASKB R, 42047

RDHSKE R, RAXCYLD

RDUSKB RS, DE63

ROASKB  R7,D4B

nup

ADD DB, B,H5K2,R3 & HOP $+Dt4
OLDREG IRES

RDNSKB R3,HEFFF

ADD DB, B,HSK1,R18 & JIR POINTR
RDREGB MSK1,R1 & JAR D0
RDRESB ASK1,R1 & JAR D$127
RDREGB MSKI,R1 & JAR B
ROREGB HSK1,R1 & JAR 0

SABRE 5 IRIVE

RDHSKB R4,D#1568

RDASKB Re, HAXEYLL

RDNSKE RS, D14

RDHSKB ~ R7,D#0

HOP

ADD DB, B, 15K2,R3 & HUP $+Did
OLDREG IREG

ROASKB R3,797

ADD DB, B,hSK1,R18 & JIR PUINTI

Page Y1

U X2 =04 (a0 Y
$C U2 = 48 INTO R
i 8+ RE = X012

;Add Drave type
;D0 A JunP ACCURDING TO DRIVE...
i<¢type X13; rt. shift lngth. flags

1 SPARE
;1 SPARE
1 SPARE
i5pare

HAY. USABLE CYL.=
HAX. DRIVE CYL.=
HAX. HEAD =

fax. Sector =

;<JURP LOC. ACCORDING...

;€70 RECORD LEHGTH

1% 1/4 HORDS PER TRACK AT 116
;{SPARE  DRIVE TYPE POIATER

s JNVALID RECORD LEHGTH

$$SPARE  AAX. RECURD (116 WORLS)
$INVALID RECORD LENGTH

1 IRVALID RECORD LERGTH

$SABRE 5 USABLE CYL.=158B
$SABRE 5 MAY. DRIVE CYL,=1633
1SRBRE 5 HEAD = 13

;Sabre 5 R.P.S. not supported

;4JunP LOC. ACCORDING...

1{T0 RECURD LENGTH

;% 1/4 HORDS PER TRACK AT 116
+C(SABRE 5 DRIVE TYPE POINIER
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Addr tine ZDC 0.8, — DRIVE SELEDTIOM
QOAL7 37341 3FE00 4982 ROREGE MSK1,R1 & JAR D4#A 3 [NVALTD RECORD LENGTH
geA1B 37341 SFB43 4984 RDREGE HSK1,R1 & JAR Du#&7 ;$5ABRE 5 mAX. RECORD (116 WORDS)
0OA19 37341 3FEEQ 4985 RUREGB HSKL,RL & JAR @ + SINVALLD RECORD LENGTH
DBR1A 37341 SFEOD 4986 RDREGB HSK1,RY & JAR @ $$INVALID RECORD LEWGTH
084
ARy 02y DS S513-MB. DRIVE
B0A1B 37334 FB347 5006 RDHSKB R4,D4839 ;CD5 513 nAY. USABLE CYL.=839
HBAIC 37356 FU34B 5097 RDHSKB RO, RAXCYL2 ;CDS 13 nAX. DRIVE CYL.= 842
BBA1D 37335 fe@12 5008 RDHSKB RS, D#18 ;€05 513 #AX. HEAD = 18
BBALE 433F7 FFFFF 5089 RESETR  R7 ;CDS 513 R.P.S. not supported
QURIF FFFFF FFFFF 3011 Hop
00A28 @5033 FOA2¢4 92 AUD DB, B, HSK2,R3 & RUP S+Dad $$JUHP LOC, ACCURDING, ..
f8A21 321FE FFFFF 3M3 ULDREG IREG $<T0 RECURD LENGTH
HRA22 37333 FRES8 5015 RDHSKB 13,638 75 1/4 WORDS PER TRACK AT 118
00A23 83340 BFAZ4 SH19 ADD DB,B,HSK1,R18 & JIR POINTZ2 1€CDS-513 DRIVE TYPE FOINTER
89A24 37341 Srgeq 5925 RORESB nSK1,R1 &% JAR Dy0 ; THVALID RECORD LENGTH
88A25 37341 SFE36 5827 ROREGE NnSK1,R1 % JAR D#54 13C05-513 nAX. RECORD (116 HORDY)
89A26 37341 SFE08 5028 RDREGD HSK1,R1 & JAR ¢ 1S INVALID RECORD LEHATH
88A27 37341 SFBBY 5029 RDREGB nS¥1,R1 & JAR @ ;SIHVALID RECORD LENGTH
w7
48 C3) FUJITSU 337-mB. DRIVE (12333)
BOAZB 37334 FUGRY 5049 RORSKE R4, D#1641 sFUJL. 337 nAK. USABLE CYL.=1641
B0A29 37359 FO6ED  S@5A RUHSKB R, MAXCYLI (FUST. 337 nAX. DRIVE CYL.=1649
HOA2A 37353 rOBBY 35851 RDuSKB RS, D49 ;FUITL 337 nAX, HERD = 9
HOA2B 433F7 FFFFF 3032 RESETR  R7 sFujt. 337 R.P.S. not supported
BOAZC 37372 FFFFF 5854 RDREGB EOFSH,R2 +<0PTION SHITCHES TU R2
89420 83033 FOA3L 3055 ADD DB, 8,nSK2,R3 & HOP $+D#4 $AJURP LOC, ACCORDIRG...
BBA2E 321FE FFFFF 5036 OLDREG IREG 470 RECORD LENGTH
90A2F 37333 FE797 3038 RDHSKB R3,797 % 174 HORDS PER YRACK AT 116
38A30 D334A EF4CE 5962 ADD DB,B,HSK1,R18 & JIR POINT2 $4FUJT. 337 DRIVE TYPE POINTER

80A31 37341 Sroe0 3068 RDREGB HSK1,R1 & JAR D# + INVALTD RECORD LENGTH
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Addr

10A32 37341 GF843
B8A33 37341 SFEEM
UUA34 37341 5Fa00

88435 E04B3 17748
HUAZE 37308 Fu2e7
18737 37333 FaolA
88A38 37357 rasng
QBA39 FFFFF FFFFF
BBA3A B5Q53 FOA3E
08A38 32LFE FFFFF
8BA3C 37333 FA910
BRA3D B3344 &FODA
8BA3E 37341 5FERA
B0A3F 37341 5FE30
QBA4A 37341 5FBOA
d8Ad1 37241 5Fa00

U0A42 37354 Fa2eD
G8A43 37308 FOZ6F
80444 37353 roB1A
8845 37357 foaHB
BOAd6 FFFFF FFFFF
8AA47 03853 FBA4B
48R48 J2UFE FFFFF

Fri fug 17 87:38:22 1390 Page 93
tine D (0.8, — DEIVE SELECTION
3879 RDREGD #SK1,R1 & JAR Dib7 $SFUJLL 337 nAX. RECORD (116 WORDS)
71 ROREGE nSK1,R1 & JAR 4§ ;SINVALID RECORD LENGTH
5872 RDREGB nSK1,R1 & JAR 4 ; STHVALLD RECORD LEMGTH
1451
N 0a) FUJLTSY SEALLOW-E IRIVE (12344KD
5495 JSR.P REVIK iCheck max. useable cyl.
38935 GETPGE REVJK_SHR_H¥B & JSRP REVJK
au97 RDHSKB RY,HAXCYLS $SHALLOW-3 nAX. DRIVE CYL.=743
2898 RDHSKB RS, D26 FSUALLON-3 nAY. HEAD = 28
o180 ROASKB  R7,VALSECT ;Gwallow-9 Hax, sector (hard)
9103 nop
3106 ADD DB,B,NSKZ,R3 & HOP $+Du4 {Junp LOC. ACCORDING...
187 QLDREG TRES ;470 RECORD LENGTH
3189 RDASKB R3, 910 i$ 1/4 Hords per Track (116 HORDS)
3113 ADD DB, B, HSKI,R1Q & JIR POTHT4 ; (SHALLUY-3 DRIVE TYPE POTATER
919 RDREGB NSK1,R1 & JAR D#B j INVALID RECORD LEWGTH
a1z RDREGB MSK1,R1 & JAR D481 $ $SHALLOY-5 nAX. RECORD (116 WURDS)
9122 RDREGB nSK1,R1 & JAR ¢ 1 $INVALID RECORD LENGTH
3123 RDREGB NSK1,R! & JAR @ +$INVALID RECORD LENGTH
5141
42 5 FUJITSU SWALLOW--3 DRIVE
3142 RDASKB R4, D$621 JSHALLOY BAX, USABLE CYL.=621
atdq RDHSKB R, MAXCYLS s SHALLOW BAX, DRIVE CYL.=623
3143 RDHSKB RS, D26 $SHALLOW MAX. HEAD = 26
3146 RDASKB  R7,VALSECT jBwallow flax. Sector (hard)
3148 HoP
3149 ADD DB,B,HSKZ,R3 & nUP $+Dud ;4JURP LOC, ACCORDING...
3150 BLDREG IREG +{TO RECURD LERGYYH
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Fri fug 17 07:38:22 1999

fAddr Line 2D 0.8, — DEIVE SELECTION

80443 37333 FO797 9132
08R4f 03340 6FMI2 3136
B0A4B 37341 SFB0E 3162
B0A4C 37341 OFB43 3164
80A40 37341 3FBG 5163
BBA4E 37341 SFERA 5166

184

9183
BdaaF 37354 FR361 5186
A0A30 37350 £B98L 5187
B8AS1 37333 ruBA9 5188
80A32 37337 FR43F 5189
08A33 37372 FFFFF 5191
80A34 83033 FOASE 5192
93ASS 321FE FFFFF 5193
98736 37333 FOSAR 5193
BBAS7 B934A 6f436 5199
89A58 37341 SFBUD 5203
HBAS9 37341 oFE3Z 5267
80A5A 37341 Srae8 5208
80A3B 37341 oF808 5289

9227

3228
BUASC 37334 FB96Y 5229
BBASD 37350 rO97F 5230
H8ASE 37333 feees §231
BBADF 37337 rO43F 5232
00AGA 37372 FFFFF 3224
U8A61 83033 FOAGI 5233
BOAGZ 321FE FFFFF 5236
#BAGI 37333 FESAA 5238

RDHSKB R3,797
ADD DB, B,HSK1,R18 & JIR POINTS
ROREGB HSK1,RI % JAR Di@
RDREGH HSK1,R1 & JAR D467
ROREGD HSK1,R1 & JAR 0
RDREGB HSK1,R1 & JAR @

i

106 CDC BE8-ME. DRIVE (PASAD)
RDNSKB R4,D#2401
RDHSKB R, MAYCYLE
RDHSKB RS, D49
RDHSKB  R7,VALSECT+D#63
ROREGB EOFSH,R?
ADD DB, Q,HSK2,R3 & HOP $+Di4
GLDREG IREG
RDHSKB R3,S5AA
AUD DB, B,ASK1,R18 & JIR PUINTG
RORESB HSK1,R1 & JAR DRY
ROREGB MSK1,R1 & JAR Dese
RORESB MSKI,R1 & JAR 9
ROREGH HSK1,R1 & JAR 0

Page 4

;% 174 HORDS PER TRACK AT 116
+<SUALLOW-4 DRIVE TYPE POINTER

; LHVALID RECORD LENGTH

;1 $EHALLOW-4 nAX. RECORD (116 WORDS)
i SINVALID RECORD LENGTH

1 $IHVALID RECORD LENGTH

;CDC-368 HAX. USABLE CYL.= 2481
;CDC-368 MAY. DRIVE CYL.= 2433
;CDC-368 nAX. HEAD = 9

;CDC-368 Hax, Sector = &3
$<OPTIUN SWITCHES TO RZ

$4JURP LOC, ACCORDING...

;<T0 RECORD LENGTH

1% 1/4 Words per Track at 1l
${CDC-368 DRIVE TYPE PUINTER

; IHVALID RECURD LERGTH
1$CDC-368 nAX, RECURD (116 WURDS)
 $INVALLD RECURD LENGTH
1$INVALID RECORD LENGTH

i
FO7) CDC-36EH CRABALZY WITH DEFECT THFORRATION

RDASKB R4, 42401

RDHSKB RB, NAXCYLY

RDASKB RS, D49

RUASKB  R7,VALSECT+D463
ROREGB EOFSH, R2

ADD DB, B, HSK2,R3 & NOP $+D84
QLDRES IREG

RDHSKB R3,500

jCDC-358 RAY. USABLE CYL.= 2481
;+CDC-368 nAX, DRIVE CYL.= 2431
;CDC-368 nAY. HEAL =3

;CDC-368 fax. Sector = &3
{OPTIOH SWITCHES T0 R2

4JUnP LOC. ACCORDING...

;<T0 RECORD LENGTH

;% 1/4 Hords per Track at 116
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fddr Line CDC 0.8, — DEIVE SELECZTION
BUAG4 03347 6F436 5242 DD DB, B,n5K1,R18 & JIR POINTY ;{CDC-368 DRIVE TYPE POINTER
BBARD 37341 SFBEA 5248 RDREGB NSK1,R1 & JAR D4d $ INVALID RECURD LENGTH
00AGE 37341 5FB32 5230 RDREGB HSK1,R1 & JAR D58 $ $CUC-368 HAX. RECORD (116 WORDS)
BUAGT 37341 SFEHB 5251 RUREGB nSK1,R1 & JAR $SINVALLD RECORD LENGTH
#8468 37341 5SFRdd 5232 ROREGB ASKI,R1 & JAR ; $IRVALID RECORD LENGTH
3278
BBAGY 45052 FUBEB 5271  SEL14:  TSTRBIT RZ,B8H4 s DISK ARRAY OPTION?
JOA6A FFFFF 33268 5272 801 SEL14A i IF nOY, Junp
#0AGB 335F0 FFFFF 5273 OR ZB,RSBI,,R8 1172 RAX, DRIVE CYLINDER
BOAGC 333F4 FFFFF 9274 OR 7B,RSBI,,R4 ;172 nAY, USEABLE CYLIHDER
BBAGD 5535A FO480 5279 RSTRBIT R18, THOFER {RESET THO DRIVES FLAG
9288
GHAGE MCI4F FA39C 5281 SEL14A:  ADD AZC,FOUTL,R4,RANE & NOP FRSTALT ;5AVE FIRGT ALTERNATE CYL.
HOAGF 370FF Fo@BA 5282 RORANG ILDFLG $BET LD FLAGS
#BA78 4685F roeda 5283 TSTRBIT 4 $ ILD RUNNING?
BOA71 FFFFF 33275 5284 BOZ SEL14B i IF HOT, Jump
B0A72 3414F FO2BA 5283 ALDRAM R4, HAXCYL] ;ILD nAX. USEABLE CYLINDER
BOA7 3410F FO243 5286 ALDRAX RE, AXCYLD( (LD nAX. DRIVE CYLURDER
BBAT74 3415F FO26D 5287 ALDRAM R3, HAXHDI ;LD RAX. HEAD
2288
HBA7S 3414F FO2D3 5289  SEL14B:  ALDRAHN R4, HAXCYLA $5AVE NAYX. USABLE CYLINDER
BOA7E 3410F FO204 35298 ALDRAR RB, HAXCYLD ;SAVE nAX, DRIVE CYLINDER
#BA77 3413F FO2D5 5291 ALDRAN R, NAXHDA ;GAVE NAX. ARPERIF HERD
2
3BA78 £3157 FO4BB 5293 ' TSTREQU R7,VALSECT ;Valid Sector bit only?
08A79 FFFFF 3347 52% Bil §43 jHo, Jjuap
20A7A 14317 FFFFF 5293 SBA A1,B,R1,R7 {Hax. rec.- 1 = Hax. sector
09A7B 33357 Fo4E8 3296 SETRBIT R7,YVALSECT i Include the Valid bit
3291 JSR.P LOGICAL jLogical drive no. to B
BOATC EQ40Q 1FIFY 5297 + SETPGE LURICAL_SHR_HEB & JSRP LOGICAL
BBA7D BBISE FO494 5298 ADD DU, FOUTL,NSK2, IREG & HOP NAXSECT jLoc, of Max. sector this drive
BBAZE 3417D FFFFF 5293 ALDREG  R7,RARI jSavae fax. sector this drive
e
BUATF 3411F FO2D6 5323 ALDRAR R1,ARPREC ;SAVE RAX. ARNPERIF RECURD
3328

BBABE FFFFF 17342 3329 JSR FLAGLOC ;LOC. OF FLAGS THIS DRIVE
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Addr

B0A81 4305n Fa4ad
88AB2 6O2AA 33283
40A83 OFLOF FO2F4
B0AB4 35358 Fa40d
GUA3S 3418D FFFFF
H0AB6 3418F FA3ES

GOAB7 91BAF FFFFF
00A38 F198F FFFFF

B8ABY 375F2 FR2CD
40A8A 335F2 1FECE
08A8B 3418F FB2D9

BRAGC @F3F1 FA2D05
08ASD 34382 track
OBABE 3490F rezb7
40ASF 3410F Fa208

d8A38 373F9 FaBA
BBA91 43138 FodG4
B0A92 FFFFF 33098

BOA93 BC341 FFFFF
BaAde J70FF ra2m7
H2R93 DBFF2 FFFFF
4BA36 357F2 FA208
Q8A97 3372 1FECE
#8A98 321FF FE2DF
BBA99 3490F FR2ER
00A%G 3410F Fa2EL
§UAIB 373F7 0244
BOAIC DOFF7 FFFFF
BBAID 353F7 AF24B

B8AIE €408 1F192
HBASF B18GA rasea
J8AAQ 3718F Fo@18
8BAAL 37354 FOAA3

G0ARZ EB4BB 1F4C6

0BAAT EB408 1F333

Line DI

3334
3331
3332
3333
3341
3342
3343
3344
3343
3346
3347
3343
3349
3339
3331
3332
3333
3334
3368
3369

3363 +
3309 +

3379
3371
3372
3373

374
3373
3376
33
3378
3379
3384
3381
3382
3383
3384
3383
2386
3386
3387
3388
3389
3394

3398 +

339
3392

3392 +

..

—~

Fri Aug 17 87:38:22 1930
~ DIRIVE SELECTION

TSTRBIT R18, THOFER
XUR AR,B,RIE,RI0 & BUZ $+3

Page 96

sTHO DRIVES FUR THIS UR(T?
SIF WOT, Junp

ADD DIT,FOUTL,ZERG,RANE & NUP THODRTV ;SET THO URIVES FLAG

SETRBIT R, THOFER
ALDREG R3,RAKI
ALDRAH RB,LASTFLE

WRTL HSSH, LDRTPTR, R1H
WRTL 4550, LDDRFLG, R

OR DZ,RSBZ,RANE,RZ & NOP RECLNTH
0R IB,RSBL,,R2 & JSR RULTRLYA
ALDRAR RY, URDSTRK

ADD DIC,B,RANE,R1 & NOP MAXHDA
RTUR RY,R2 & JSR HULTPLYA
ALDRARY R, CYLDIVAR

ALDRAK Ry, CYLDIVAL

TSTHBIT 4, ILDFLG
RORAMB RO, ILDFLG
TSTBIT R4

BRI SELRTN

ADD AIC,B,R4,R1
RURAR CYLDIVAR

RDXFR SAC,,R2

OR DB,LSBZ,RANE,R2 & HOP CYLDIVAL
OR 78,L8BZ,,R2 & JSR MULTPLYA
QLDRAR LINITL

ALDRAL 88, LINITZ

ALDRAW RO, LIAIT3

RORAMB  R7,SAVEFRU

RDXFR  SHC,,R7

5ET THO DRIVES BIT
$SAVE FLAGS FOR THIS DRIVE
$SANE FOR LAST FLAGS

;LOAD DRIVE TYPE PUINTER
;LOAD THE HEADER FLASS

11/2 REC. LENGTH DIVIDE BY 2 =...
;174 REC, LENGTH X AMPREC =...
$1/4 HORDS PER TRACK

JARPERTF HAX. HEAD +1...

i X 1/4 HORDS PER TRACK =...
+1/4 ARPERIF. ..

sCYLIRDER DIVISOR

;ILD Running?

;Yes, no need for Hax. Address

sHAX. USEABLE ARPERIF CYL.+1 10 RI
TGET AMPERIF. ..

sCYLINDER DIVISR...

$INTO R2

sCURFUTE AND SAVE...

JHAXIRUA, ..

{RELATIVE ADDRESS...
sLIRIT (DISPLAY 4F5)
;Get saved R7/-upper bits
jHove them to R7-upper

0R DB, B, RANE,R7 & RTS SAVXFRL ;Merge R7-lover bits & return

ROUTINE ATTEHPTS TO READ THE HEADER FROM THE DRIVE.

JSR.P SEEKIL

SETPGE SEEX31_SHR_HHB & JSRP SEEK31

HRTE HSSH,LDRTPTR & NOP @
RESETRAM SEN413

RDHSKB RO, $+2

JSR.P SAVSHRTH

;Check for normal drive status

;Drive type pointer = B
{RESET ERRUR RETRY COUNT
1ERROR RETRY LOCATION
$SAVE IT [ CASE OF ERROR

SETPGE GAVSARTH_SHR_H#B & JSRP SAVSARTN

JSR.P CHEBUSY

1 CHECK TWTERFACE BUSY

SETPGE CHKBUSY _SHR_HEB & JSRP CHKBUSY




HALE Listing: Ci:SGccl.sic

Addr

UaAN4 £1008 FFFFF
BBAAS BIFEA raB3A
80AAG £198D FFFFF
UOAAT 37338 FBABS

HBAAG EB208 1F4CH
QUAAT 37358 FG1AB

20AAA £@408 1F4C2

#4AAB 37250 roaez
HUAAC 3410F reBzs
A0AAD 3533F Faed
BHAAE 374535 U184

ARAAF EQ4ER 1F37C

90ABE 373F@ fFa20C
BBAB1 1410F FO2DC
BEAB2 FFFFF 33AAF
BBAB3 373f0 ro2e2
Q8AB4 FFFFF 33289
BBARS 1410F FE2E2
89ABG 7718F FE20C
BOAB7 FFFFF EBAAF

BEABE E£1008 1F342

BBABI E£0408 17523
30ABA 3710F FO0AG
GBABB 5535E FB200
BOABC S335F ra4mt
HOABD 433f2 1F33E
UUABE E1063 3F2BF
HBABF 37160 4FQH1
4BACH £1888 887FF

HUACY E8403 1F35B

O8AC2 £B8403 33Be2
B0AC3 33348 Cav
UBACY 34386 FFFFF
#BACS 45838 ronsa

Line 2D 0.8,

3392
3394
339
3396
3397
3397
3338
3399
3339
a488

3400 +
5400 +

3481
3402
3403
J464
3484
5483

3489 ¢
3483 +

3486
3407
2408
3409
3418
3411
3412
3413
M14
3414
3413
3416
2417
3418
3411
a424
M2
2422
3422
3423
3423
3424
M2
3420

i
SEL15A:

i
SEL1IG:

fri fug 17 B7:38:22 1990 Fage 97
~ DEIVE SELECTION

CTL HSSH, DIFRST

HRTE HS5H,LDXHCT & nOP RDHDR
CTL HSSH, {nCJCRD + IRITIATE READ HEADER OPERATION
RDNSKB RB,SEL16 ;SN-DONE RETURN LOC.

JSR.P SAVIRPT SAVE 1T

SETPGE SAVIRPT_SHR_H4B & JSRP SAVIRPT

RDHSKB RY,61A8 $9ET 50-n8. TIRER

JSR.P SAVGATLRH H-1

SETPGE SAVSHTIN_SHR_HEB % JSRP SAVSATIn

SETHBIT 2,5ENZ16 15ense 16, Format 2 = Read Headers
RDMSKB  RE,2
ALDRAN  RB,SENZ16
SETRBIT R13,1
RDRSKE RO, 108

1 DISK INTERFACE RESET

$SET HEADER READ FLAG
}SET SH-READ ACTIVE FLAG

ISR, SRIRPT
SETPGE SHIRPT_SHR_HEB & JSRP SHIRPT
DECSNB SNTIRE

RORARE  RG,SATIRE

SBA  AZ,FOUTL,RE,RANE & NOP SATINE

BNL SEL1SA +[F N0 TIRE-OUT, CHECK AGAIR
RDRANB RO, SHTINEA sGET TINER MSB'S

BOZ SEL1T +1F 8, TIME-OUT ERROR

SBA AZ,FOUTL,RD,RANE & NOP SHTINEA ;DECR. TINER nSB'S

XNOR DZ,FOUTL, ZERD,RANE & NOP SHTIME ;PRESET TIMER LSB'S

JNP SEL1SA :CHECK AGAIN FOR INTERRUPT

s CHECK FOR AN INTERRUPT

lecr. Sh-timer

CTL HSSM,DIFRST & JSR FLAGLOC  ;LOC. UF HEADER FLAGS

JSR.P HSHALTR SHATT LOUP ROUTIRE

SETPGE HSHALTR_SHR_H#B & JSRP HSHAITR

RESETRAH PARCHT sRESET PARTTY RETRY COUNTER
RSTRBIT R14,280 sRESET ALT. TRACK FLAG
RSTRBIT 15,401 sRESET SH-RETRY & MEADER READ
RESETR R2 & JSR SETHED 1SET HEAD = B

CTL HSSH,PCRST & LDAR 541 JAPC CONTROL RESEY

HOVE SRCST,ZERD & PSHLD 1 sKESET XNC PARITY ERRURS
RD HSSM,RODRFLG,RE & CLPCHT EVCHTL jREAD THE HEADER FLABS
J5R.P YHCTRAR sCHECK CT-BUS PARITY

SETPGE YHCTPAR_SHR_HAB & JSRP YHCTPAR

BNL.P HSSRFAR s1F AN ERROR, PROCESS I1
SEYPEE HSSHPAR_SHR_HAB & BHIP HSSHPAR

MASK DB,B,NSK1,RE & LOCT 1 sDELETE DEFECTIVE FLAG

OR AZ,RS81,R8, R

TSTRBIT R8, 30 sANY LENGTH BITS?




HALE Listing: C:S6&ccl.src

fddr

98ACE 3418D 333ED
BUACT 3718F FU3ED
HUACS FFFFF EQACB

BUACT E0483 1F523
08ACA E10816 1F344
88ACE 373F2 FO918
BRACC FFFFF 1F33E
B0ACD 450852 Foamt
DBACE FFFFF 33ADA
G9ACF B180@ FOOd9
83AD8 20142 FooeA

HOADY EB400 14683
BOADZ 3535F £FA481
20AD3 433F2 1F33E
QUAD4 373F¢ FOABA
HBADS 43130 Fodua
20Abe FFFFF 33208

BBADT 320FF AFTFYT

fri Aug 17 B7:38:22 1998 Page 79

tine DO OL8. = DRIVE SELEDTLON

3431
3433
3434
2488
3489
9498
3491
3491
3492
3493
3494
3493
3496
3497
3498
3499
3499
5008
3301
3982
3383
3384
Javs
aal4
3393
3386
3967
3348

3333

3337

ALDREG RS, RAAL & BRI SELIUB
RESETRAN LASTFLE
JnP SELLITA

i
i
i
SEL17:  JSR.F HSUAITR

s IF YES, CONT(NUE; SAVE FLARS

UNAEBLE TO FEAD DRIVE HEADER

jUAIT LOOP ROUTIHE

SETPGE HSWAITR_GHR_H#B % JSRP HSWALTR

CTL H35M,RSTAGS & JSR CLRFLAG
SELI7A:  RDRAMB R2,SEN41S

J5R SETHED

TSTRBIT /2,1

BNL $+2

WRTE HSSM,LDRTPYR & HOP HBS0

SUBE DB, FOUTL,MSK1,R2 & NOP D810

CJSR.P AGB, SHERR25+1

sCLEAR FLAGS FOR THIS DRIVE
JBET SH-RETRY COUNT

SRETRY COUNT 15 HEAD MO

;00D RETRY COUNT?

$IF YES, Junp

sURIVE POINTER FUR SECTORED DRIVE
118 THE COUNT > 107

$IF NOT, TRY AGALN

SETPGE SHERR23+1_SHR_H4B % CJSRP AGE,SRERR25+1
;THIS JSR IS FOR STACK ADJUSTHERT OBLY. THERE HILL 8E HO RETURH (RIS).

t

RSTRBIT R15,481
RESETR R2 & JSR SETHED
TSTHBIT 4, 1LDFLG
RORAMB  RD, LLDFLG
TSIBIT  Ro,4

BOZ SEL13

UR 70,0 & RTS

RESET SH-RETRY & HEADER READ
$SET HEAD = @
;+1LD Running?

JIF ROT, Jump

SRETURN; € = ILD RUNNING FLAG

TITLE ZRE 0.8, — DREIVE SELECTION ERREORS




HALE Listings Cidbcct,sre

Addr

U8AD8 37330 FROLE
QBADY 3418F Fo0a7
HEADA 37333 FOERA
BBADB 37350 FOB4R

QeADC 3418F Fedtl
BBADD 433F0 EOAFE

YUADE FEFFF 1F343
#0ADF 3710 Foums
OBAEER 371HF FOBEA
QBAEL 3413fF FOQOE
OUAEZ 4503 FoBzd
BOAES E100B ASFFF

BBAE4 373F7 FOOBA
HOAES 4305F F2000
HOAEG FEFFF 332ER

BBAE7 BF3B6 1F429
BOAED 43031 Fa0@4
8BAES 333F7 AJFFF

BOAEA 453357 FoQad
UOAED FFFFF 32AF3

HOAEC E08403 17383

BOAED EB404 1FOZB
BUAEE 4205F F2000
BOAEF FFFFF 332F3
8BArFe 3715E F&IBE
YOAFL FFFFF EQBFF

BBAF2 EQ483 1F125

GUAF3 37338 rug4d
B8AFa 3410F Fa0Da

fri Aug 17 07:38:22 1998

Page 99

jGense 7 = Unable to determine...

iDrive type @ Inttial selection
jRECOVERY ACTION = 18
JSENSE 1 = INVALID Track Fornat

$5ERD EQUIP, CHECK

IMTERVENMT ION #ECULEED

sCLEAR HEADER FLAGS THIS DRIVE
SCLEAR SERSE BYVE 8, FURRAT 1
sAND SENSE BYTE 10, FURMAT 1
1SAVE DRIVE STATUS FOR SENSE
TSPECIAL FLAG SET?

§IF YES, RETURH

SREAD LD FLAGS

sCHECK PULLING FLAG

s1F NOT SET, Jump

{SELECT AN HID

_$ILD RURNING?

sIF 1T 15, RETURN

J1F ILD RUANING, [NTERVENT (0N
SRESET ARY E.F.

sSET ATTENTION PEND. THIS DRIVE
sCHECK POLLING FLAG

JIF HOT SET, Junp

sRECOVERY ACTION = &

TSEND DEVICE END/UR(T CHECK
sDOUBLE DRIVE NU. 1 REEDED

;5ense ¥ = Intervention Required

Line DI 3.8, — DREIVE SELECTION ERROES
3346

9947 SEL19:  SETHBIT 1E,SENG7

3947 + RDHSKB  RG,1E

3947 + ALDRAD  RU,SEHB7

G348

3349 ROHSKB R3,Dé10

3338 SETHBLT 48, SENB

3350 + RONSKB  RE,40

5330 + ALDRAM RO, SENML

3351 RESETR RH & JKP SEL24B

3552

3333 3 DREIVE NOT READY;

3954

9933 BEL2B:  J5R CLRFLAGH

3336  SEL20A:  RESETRAn SEM108

3557 RESETRAM SEN110

3338 ALDRAR RS, SENL14

3339 TSTRBIT R14,20

9360 CTL H35K,RSTUSEL & URTS mALUZ
9361

3562 RORAHB R7, ILDFLG

3563 TSTRBIT R135,2000

3964 BUI SEL20B

3965

3366 ADD DIC,B,IERD,RE & JSR POLL2D
5367 TSTRBIT R1,4

9368 Of IB,B,,R7 & CRTS NALUZ

5369

5570 SEL2@B:  RSKRBIT R7,4

3371 But SeL22

3372 J5R.P CLREF

9372 + SETPGE CLREF _SHR_HYB L JSRP CLREF
3376

9377 §EL21:  J5R.P SETAYTH

5977 + SETPGE SETATTH_GHR_HEB & JSRP SETATTH
3978 TSTRBIT R15,2008

3379 BOL SEL22

3583 HOVE BSKZ, IREG % NUP H#1BH
5584 InP POLL1G

3585

5586  SEL22A:  J5R.P DUUBLE

3586 + SETPGE DOUBLE_SHR _H#B & JSRP DOUBLE
3887 BEL22:  SETRBIT 4#,SENEH

5387 + RONSKB  RE,40

5387 + ALDRA®  RE,SENBE




HALE Listing: Cid6cel.sre

Addr

UBAFD EU4BD 1F1F9
BUAFE B61SE FU44
BUAFT 3710D FFFFF
88AF8 37333 rooee
HBAFI FFFFF EBDIF

UBAFA 37330 Fop1d
BOAFB 3410F Foad7
8BAFC 373F0 FaRoa
H8AFD 37333 Fugea
ABAFE 35330 FaQ10
BBAFF 3410F FoQ08
03BeA 4383€ Feaza
00881 £4402 AFFF
O8BA2 FFFFF BFOI3F

#8BA3 37358 FEOLF
68804 370FF FoQes
88BOS 36G5F rafd2
B8BOG 321FF FOULR
A0BA7 FFFFF EQAFB
40BES 37330 Foaza
BABOY FFEFF EBAfB

BUBAA B2200 Fed1d
0054 E100A COGB3
§uBaC C1845 9830C
08BaD E1D16 FFFFF
#OBRE 45135 FubbE
28BAF 45843 A3081

BBB19@ 37338 roaze
88811 3419F Fuma
4BB1Z 3415F FOBAE
80813 37333 roddas
#BB14 4383F 2008
88819 FFEFF 33BFA

80B16 43059 FaBYa
80B17 FFFFF 33327

8@B18 £A400 IF1EB

EREORS
jLogical drive no, to U

T jLoc, of Hax. sector this drive
jClear 1t

JRECOVERY ACT(UN = &

$SEND UNIT CHECK

$5ET SEWSE: FORMAT 1, nbG. @
$SAVE BYTE 7

sGet previous Sense @
sRECOVERY ACTION = 8

+ADD EBUIP, CHECK TO SENSE
$SAVE SENSE 0

$SPECIAL FLAG SET?

+IF YES, RETURH

$SELSE, SEMD UNFT CHECK

:SENSE 7: INITIAL SELECT TIRE-OUT
JGET SENSE BYTE 8

sADD BUSY TO SENSE
SRE-URTTE BYTE §

;Sense 7 = formab 2, fsg. @
sMov send Equip. Check

;BUS OUT FUR FAULT RESET
JSET TAG 71} RESET FAULT
$ $GET DRIVE STATUS

sCHECK FOR FAULT
+IF FAULT CLEARED, RETURH

sSET SENSE: DEVICE CHECK

;SAVE BYTE 21, FORMAT 1

+BAD STATUS FOR SENSE

sRECOV, ACTION = 8

sFOLLING FLAG SET?

+IF YES, SEND DEVICE END/UNIT CHECK

+CHECK FOR SEEK ERROR
; IF ROT SEEX ERROR, JunP
;UPDATE SEEK ERROR LOG

Fri fug 17 @7:38:22 199 Paga 108
Line &DC 0.8, — DEIVE SELECTION E
3388 J5R.P LOGICAL
Ja88 SETPGE LOGICAL_SHR_H#B & JSRF LOGICAL
3589 ADD D@, FOUTL,HSK2, [REG & HUP nAXSEL
5394 NOVE LERD, RANY
3991 RIMSKB R3,
3592 Jue ENDIB
9393
9394 SEL23: RDRSKB Ri, 4
9993 SEL24:  ALDRAX RO, SENRT
3396 RURANB RE,5ENGD
3397 GEL24A:  RDASKB R3,8
5998 SEL24B:  SETRBIT RE, 10
9399 ALDRAN RA, SENOD
Jead TSTRBIT R14,28
3601 CTL HIO,HDRVGTR & CRIS RALUZ
3603 JPOP ENDIH
1Y R
3614 SEL23:  RDHSKB RB,1f
36135 RORAHE SEH108
S131 SETEBIT 2
3617 BLDRAN SEH1G8
3618 JnP SELZ4
3646  SEL2B:  RDMSKB RY,20
a647 Juf SEL24
648
649, 3 DEIVE FAULT
J6ad
G651  SEL3M:  WRTE HSS5HA,LDDRED & nOP H#1@
3632 CTL HS5R,SETAGD & LDET 3
3653 RD HSSH,RDDRSTL,RS & CIPCNT EVCHTL,
3654 CTL HSSH,RSTAGI
3653 TSTBIT RS, FAULT
3636 AnD DB, B, RSK1,RT & LRTS ALUZ,READY
bl
3658 SEL31:  RDMSKB RY, 20
3639 ALDRAX RE,5EN121
5668 ALDRAN RY,SEN114
3661 RDHSKB R3,D#8
3662 TSTRBIT R15,2000
3663 BHZ POLL1S
664
9663 TSTRBIT R3,SEEKERR
3666 BOZ SEL3S
3667 J5R.P SKERLOG
3667 SETPGE SKERLOG_SHR_HEB & JSRP SKERLOG
113 .
3669  GEL32:  RSTHBIT 18,SEn1088

;Reset Seek Comp. in Sense 8




HALE Listing: C:36ccl.sic

Addr

08B19 373F0 Foueg
B0B1A 53350 FaO18
0UB1B 3410F Foe03
88B1C 37350 FAMLA
88B1D 3410f FOQ67
8BBIE 37340 4rabl

BEBIF C1843 BBTFF
88820 3413F FaORE
28B21 45833 FOGRA
BUB22 FFFFF 332FD

#8823 37330 Faosa
#aB24 3410F FEQEB
98823 WF10F Foaea
BUB26 FFFFF EQAFD

#aB27 37350 fA019
30828 FFFFF EQAFB
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Line ZDC 0.5. — DEIVE SELECTION ERRORS

3669 + RURANB  RA,S5EN108

3669 + RETRBIT R, 10

3669 + ALDRAM RO, SEn168

3678 RDBSKB RE, 1A +5ET GENGE: SEEK ERROR

3671 SEL32A:  ALDRAH R@,SENG7 ;SAVE BYTE 7

3672 RDREGB nSK1,R@ & PSHLD 1 ;GET SENSE BYTE @: GEEK ERRUR
w73

3674 RD H55M,RDDRST1,R3 & CLPCNT EVCHTZ ;GET DRIVE STATUS

3673 ALDRAR R3,SENIL4 ;SAYE DRIVE STATUS FOR SENSE
a676 TSTRBIT RS, FAULT +CHECK FUR FAULT

3677 BOI SEL24A 3 IF 10T, JunP

e

3679 SETHBIT B8Y,5EN111 iServo status = Perm. Ervor
3679 + RUASKB  RO,80

3679 + ALDRAN  RE,SENILI

3648 ADD DIC,FOUTL, ZERD, RARE & HOP SER11Y ;RESET ACCESS READY BIT
3681 JnP SEL24A j EQUIPRENT CHECK

682 ‘

3683  SEL3S:  RDHSKB RE,19 jSET SENSE: FILE STATUS NOT
3684 Inp SEL24 iAS EXPECTED

369

3692

3694 TITLE ODC DRIVE SELECTION -~ SUB-ROUTINES




HALE Listing: C:dGccl.sre

Addr

88B29 43850 FAGSF
38B24 37330 Fogel
UBB2B 323F3 FFFEF
gaB2c 420FF 33330
#8B2D 133F3 FFEFF
4eB2E 336F8 33330
G@B2F 133F3 E@B2E

08830 3714E FOOBA
89831 34304 FFFFF
88832 323F3 EAD44

BaB33 45830 FOMIB
UUB34 327F2 FFFFF
80835 81722 FEFFF
20836 3412F Afodd

39837 E0428 1F1FY
#¢B38 46B3F Fhoe7
08839 66748 FOLE7
BRB3A 01700 FFEFF
99838 35370 o084
#8B3C 3818F FAOH4
88B3D 3019F AFOL9

BBB3E 9222F 4rQR4
U0B3F E1089 887fFF
§8B48 £1813 FFFFEF
88841 B2200 AFO0D
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Line DD DEIVE SELECTION - SUB-ROUTINES
3743
9784 3 THE FUOLLOWING ROUTINE HILL ZOMPUTE OME BLT BEEMEESENMT LNGE
5705 jHUHBER, UPUN EWTRY THE & LSB'S OF R = LOG(CAL DRIVE RO,
786 ;  UPOM EXIT: R3 = BIT FOR THIS DRIVE (24-31)
3181 R4 = BIT FUR THIS DRIVE (i-23)
a8 SMB LOC. 8A = BIY FOR THIS DRIVE (DISPLAY 42E)
3783
9718 ;  REGISTERS USED: RA,R3,R4,8 & IREG
573 SR
3712 SEL4B:  TSTRBIT RE,3F +1S0LATE DRIVE mO. In @
n3 RDASKB RO, 1 ;BIT POSITION FUR DRIVE ©
3714 BTOR R3 ;HOVE DRIVE HO. TU R3
s RESETQ & BOZ $+4 JRESET @, IF DRIVE @, Jump
N6 DECRE R3 ;DECR. DRIVE HO.
a7 R IB,L5B0Z,,RB & BUIL $+2 (SHIFT BIT; UF DR. mO.= O, JumP
a718 DECRB R3 & JOP $-1 ;DECR. DRIVE nO. & JURP BACK
s
3728 ROVE HSK1,IREG & tOP BITDRV ;LOC. OF BIT FOR THIS DRIVE
3721 RTOR R, R4 124 L5B'S 10 R4
3122 QT0R R3 & Jhp SHBURT 18 HEB'S TO R3 & SAVE THE BIT
5723
3724 STRING:  TSTRBIT R13,18 + 1SULATE DRIVE STRING O,
3723 OR 18,L8BZ,,R2 {HOVE [T [HT0...
3126 ADD AB,LSBZ,R2,R2 sPOSITON AnD...
3121 ALDREG R2,RANE & RTS SENU4 ;SAVE IT FOR SENSE 4; RETURR
3728
729 COMPUTE PHYS1CAL ADDREESS FUOR SeEnNSE BYTES
|
3731 ;UPON ENTRY: R13 = DRIVE nO,
3732 ;REGISTERS USED: RrB 4 8
5733
973%4  PHYSAD:  JSR.P LOGICAL sLUGLCAL DRIVE TO &
734 SETPGE LOGICAL_SHR_H¥B & JSRP LUGTCAL
9735 TSTEBIT 7 THASK DRIVE wb. 10 3 BIYS...
3736 TOR DR, LSBL,nSKL,RY & HOP Dw/ ;COHPLERERY AND SHIFY...
5737 ADD AB,LSBZ,RH,RH 1 THEH 3 PLACES
3738 OR DB,B,RAKE,RG & HOP SENB4 JHERGE STRING HO. WOVH cOmP. BITS
9739 OR AB,FOUTL,R,RAKE & NOP SEN®4  ;CORPLETE PHYS. I.D. 70 SENSE 4...
5740 OR AR, FOUTL,RO,RAHE & RTS SEN416  ;AND TO SEHSE 16, FORMAT 4; RETURN
3741
9742 GETHED:  HRTL HS5nA,LDDRBO,RZ & PSHLD 4 ;LOAD THE HEAD WURBER
3743 CTL H55M,SETAG2 & CLPCHT EVOWYZ  ;SEYT THE HEAD
3744 CTL HSSH,RSTAG2 sRESET TAG 2
3743 WRTE HS5RA,LDDRBO & RTS @ ;CLEAR BUS-OUT REG. % RETURN

A DEIVE




HALE Listing: Cidbcel.sre

Addr

80842 £0400 1F1F9
#8B43 BG14E AF378

40B44 B182Y F0ABD
40845 @F10F FB3ES
00B46 FFFFF 1F342
0BR47 3718D AFTFF

BEB48 3714E FUBBA
#8849 37168 1FECD
BBB4A 34304 FFFFF
00848 323F3 AFTFF
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Line CDC DREIVE SELECTION — SUB-ROUTINES

3147
a748
3744
3758
HYR)!
3732
9733
3734
3734
3735
3736
ara7
3738
3759
376
3761
9762
3763
376%
2763
3766
167
9768
1769
ar7g
377
3772
37173
s

?

;  THIS ROUTINE DETERMINES THE SnB LOCATION OF THE FLAGS FOR THIS DRIVE.
JUPON ENTRY: RI3 = DRIVE nl,

1UPON EXIT: IREG = SnB LOCATION

jRegisters used: 0 & IRES,

!

fLAGLOC: JSR.P LOGICAL ; ISOLATE THE LOGICAL DRIVE NO.
SETPGE LOGICAL_SHR_N%B & JSRP LOGICAL
ADD DR, FOUTL,RSKL, IREG & RYS DRFLAGS ;CONPUTE LOC. & RETURN

!
CLRFLAG: HRTE H5SN,LDRTPTR & nOP @ ;DRIVE TYPE PUINTER = 4
ADDC DZ,FOUTL, ZERD,RARE & RKOP LASTFLG;Q’RESET LAST DRIVE TYPE FLAG
JSR FLAGLOC 1LOC, OF DRIVE FLAGY
HOVE ZERD,RANI & RTS +CLEAR THEN & RETURN

1]

i THIS ROUTIRE GETS THE SAVED BIT FUR THIS DRIVE.
sUPUR EXTT: RE & R3 = BUT FOR THIS DRIVE (24-31) UR...

; D% R4 = BIT FOR THIS DRIVE (B-23)

;REGISTERS USED: R,R1,R3,R4,0 & (REG,

H

GETDREIT: ROVE nSk1,IREG & NOP BITDRV {LUC. OF BIT FOR THIS DRIVE
HOVE SHCST, ZERD & JSR SHBRDAS $GET IT AHD...
RTOR RE, R4 $ROVE TT T0 R4 (8-23) DR...
BTOR R3 & RIS JHOVE IT TO R3 (24-31); RETURN

TITLE DI O0.5. — ATTENTION POLLING




HALE Listing: C:S6ccllsre

fddr
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Line DO 0.5, ~ ATTENTION FPOLLING

3784
3783
3786
3187
748
789
3798
3191
3792
3793
3794
3793
3796
3797
a798
3193
84
3801
a2
3803
a884
3883
5886
3887
3888
3809

H THE ATTENTION FPOLLING BOUTINE HILL BE ENTERED FRUA THE WALT LODP TIF 1T
;15 DETERMIHED THAT AN ATTENTIOR [NTERRUPT IS PERDING OH AnY DRIVE.

FEACH TINE THE ROUTINE 15 ENTERED OWLY ONE DRIVE WILL BE SELECTED. 1F THIS
;BRIVE 1S OH-LIRE & READY “ATTERTION™ SYATUS WILL BE PRESERTED TU OHE CHANNEL
sONLY.  ON SUBSEQUENT ENWYRIES "ATTENTION® WILL BE PRESEMTED TO ALL OTHER
;CHANNELS CONNECTED TO THIS CONTROLLER.

i If THE DRIVE IS RUT YET ON-LINE & READY, A MASK BIT WILL BE SET FUK THIS
{DRIVE SO THAT THE SARE DRIVE WILL HOT BE SELECTED On VHE REXT ENTRY (URLESS
;THERE 15 ONLY ORE DRIVE BEING POLLED). THE PRUGRAN HMILL RETURN TU THE WRIT
;LOUP,

i

THE REGISTERS IN POLLING ARE:

1

}

; RO,R1,RZ & B = SCRATCH

; R3 = BIT FUR THIS DRIVE (24-31)
; R4 = BIT FOR THIS DRIVE (8-22)
; RS = DRIVE STATUS

; RG = HASK BITS (24-31)
i

i

i

i

i

i

i

R7 = nASK BITS (2-23)

R8 = DRIVE BUSY TINER (SEEK COnP. POLLING)

RS = POLLING DELAY TIHER (SEEK COMP. POLLING)
R16,R11 & R12 = NOT USED

®13 = DRIVE RO.

R14 & R15 = FLAG REGISTERS

IREG = ADDRESS OF ATTENTION PENDING % ATTENTION nASK




HALE Listing: Cidccl.sre

Addr

@8B4C GF1EE 1FGCD
80840 34307 FFFEF
0OB4E 323F6 FFEFF

88B4F 3705F Fa6ES
00830 2E1EE 1FQLD
08B51 51378 5F33
80832 5086F 33043
88B33 FFFFF 33C435

88854 @FLEE IFGCE
80833 FFFFF EGB4D

BEB36 373E2 FFFFF
J0B57 3714E Fedef
HOBSB FFFFF 1FUCD
HUB39 3412E FFFFF
BUBSA 41348 SF3RF
24B5B 4883F 33BBA
80B3C Br366 33BBA

#BBSD E16HB FFFFF

80BSE E@403 1F125

BUBSF 43050 FEA3F
08858 B2200 rodan
BBB61 323F1 SF3BD
38B62 46340 FOE30
88863 91E1F 4FOBA
8UB64 C1843 FFFFF
08B6S C1845 BA3EE
4OBGE £1887 83FFF

#8B67 91EBF FFFFF
08Be8 1845 98368
48B69 45055 rogm
B8BEA FFFFF 333BA

08BGB EB482 11188
BAB6C 45058 roqld
4eB&D 3336 33372
BBBGE 133F6 33372
BOBGF FFEFF IFEAF
#8878 35330 roa0:
80871 FYFFF EQRSF

Line DI

3811
82
3813
314
3813
3816
3917
a818
aBi9
3820
a2t
3822
3623
3824
3825
3826
3827
328
3829
a83@
3831
a832
3833
a834
J94¢
a4
3841
342
3843
3844
3843
3846
3947
2848
3343
2858
851
3832
3833
3834
2833
3836
38356
3837
3838
839
38568
3861
3862
3863

pPOLLE:
POLLOL:

-

i
POLLBS:

i
POLLOSA:

0.8.

Fri fug 17 87:38:22 1994

= ATTENTIONM

INCRD IREG, IREG & JSR SHBRDA
RTOR RD,R7
0T0R 6

REHSEE 3

PO MG

Page 143

$GET ATTENTION hASK
{HOVE LSB'S 10 RY
+HOVE nSB'S TU R&

SUBB D@, FOUTL, IREG, IREG & JSR SHBRDA ;GET ATTENTIUN PENDING

HASK AB,B,R7,RH & LDAR POLLES
HASK AQ,,R6 & BUI DRVNBR
BN DRVNBR

INCRD IREG,IREG & JSR SRBURTA
Jip POLLOL

RDREGE IREG,R2

HOVE MSK1,IREG & ROP B(TILD
J5R SHBRDA

ALDREG K2, (REG

AHD AB,B,R4,R0 & LDAR POLLAT
AND A8,0,83 & BAZ PULLUG

ADD DIC, B, ZERD,R6 & BNL FULLEG

CTL HS5m, RETUSEL
J5R.P BUUBLE

SEYPGE DOUBLE_SHR_HEB & JSRP DUUBLE

TSTRBIT R13,3F

WRTE HSSnA,LDDRBO & HOP 0

ATOR R1 & LDAR POLLEGA

AND 1, B,HSK1,RA & NOP Hy30

WRTL HSSM,LDDRUSEL, R & PSHLD 10
RD HSSH,RDDRST1, RS

+1F ANY ATTENTION PENDING BITS...
jDRIVES 8-23, CORPUTE DRIVE nu.
;DRIVES 24-3), COBPUTE DRIVE nO.

;CLEAR THE ATTENTION RASK
;AND CHECK AGAIR

15AVE IREG FOR LATER

s6ET BIT FOR THE ILD DRIVE
sRESTORE [RES

sIF THIS ATTENTION PENDING 15...
sUN THE CURRENTLY AUTIVE ILD...
sDRIVE, EXIT POLLING; DK. CNTR.=1

sUE-SELECT ANY 1LD DRIVE
;DUUBLE DRIVE RU. (F NEEDED

+PASK OUT ANY STATUS

jCLEAR DRIVE BUS QUT REG.

+HOVE DRIVE HOL TO R1

;CARD CAGE BITS (CHALLEHGER) TO R®
+LOAD UNIT SEL, REG. & DELAY COUNT

RD HSSH,RUDRSTI,RS & CJPOP EVCNTZ,$+3 ;READ DRIVE STATUS

CTL HS5n, SETUSEL & CLPCAT HALUL

WRTL HGSH, LDDRUSEL , RY

s IF NONE, JUMP BACK; SELECT DRIVE

;CARD CAGE SELECT ONLY

RD HSSH,RDDRSTL,RS & CJPCAT EVCRTL,$ ;DELAY WHILE STATUS STABILIZES

TSTRBIT R3,READY
BOZ PoLLBE

JSR.P GETFLAG

sUNIT READY?
+IF NOT, June

GET THE FLAGS FOR THIS DRIVE

SETPGE GETFLAG_SHR_HEB & JSRP GETFLAG

TSTRBIT RY, THOFER

OR 78,8,,R6 & BOL PULLASB
DECKB K6 & BOI PULLBSB
JSR RELDRIY

SETRBIT §13,1

JHP POLLUSA

sTHU DRIVES FOR THIS UNIT?
JIF NOT, Jump

sDECR. DR. CNTK.; IF @, Jump
TRELEASE & DE-SELECT DRIVE
sINCR. DRIVE MO, +1

SLHECK THE SECURD DRIVE




HALE Listing: C:S6ccl.sre

Addr

8#B72 373F8 FRUBA
guB73 53350 rogd4
B8B74 3410F FOUEA
Q9873 433F1 1F333
BUB76 433F8 17337
88877 37352 FUG0A

24B78 37330 Faac
80B79 3418F FORR8
99874 3415F FOORE
#BB7B 341DF FoOAD

HBBTC 37358 FUBE4
guB7h 34108 FOdAF

BOB7E 37358 fFaa
BEB7F 3410F FODAA
80B30 3412F Foa97

0ap81 EQ4@8 1F330
#0BB2 3412€ CABES

HUBB3 EB40B 1F33D
#8884 45050 F1oaa
#UBBS BF78A 33070
88886 370FF rooBA
BOBB7 46A5F FodBs
gaBs8 FFFFF 13399
B2BBY FFFFF EBDEF

BUBBA BF3E2 FFFFF

{i0BBB EB4BE 1FIFF
BOBYL FFFFF SFFFF

#BBBD 43055 FeB0H
BAB8E FFFFF 33892
4BBEF FFFFF 1FGOF
40890 373F2 fFoQ2F
8BB91 FFFFF EQBYT

88B92 B2208 rug1d
#9833 £1004 47004
88894 C1043 BB7FF
08833 43035 raaes

Line 2D 0.5,

1864
3864

9864 +
2864 +

3863
3866
3867
2868
9869

3869 +

a6
Jg7d
a871
3871

3872 +
9872 +

a873

3873 ¢+
9873 +

3874
3873
876
3876
3877
3878
aB7d
3879
J88a
3881
882
3883
a884
3883
3866
3887
2887
3888
a889
38949
389
36892
3893
af%a
3893
3896
3897
3898

3893

POLLO3B:

POLLABAC:

i
POLLBE:

i
POLLBGA:

POLLYT:

i
FOLLEB:

Fri Aug 17 87:38:22 1990

= ATTENTION FOLLING

RSTHBIT 4, ILDFLG
RORARE  RE, ILDFLG
RSTRBIT R0, 4

ALDRAR  RD, ILDFLG
RESETR R1 & JSR STRING
RESETR kU & JSR PHYSAD
RDHSKB R2, HEh

SETABIT HAC, SENI0H
RURSKB  RE,HEC
ALDKAN KB, SEN1OB
ALDRAN RS, SENL14
ALDRAN R13,SEN113
SETHBIT HEE#,SENINS
RDNSKE RO, H3Ed
ALDRAR RO, SER11S
SETHBIT 21,5EN110
RDHSKE RO, 21
ALDRAR R, SEN1ID
ALDRAR R2, SENGT

JSR.P ERRLOG

SETPGE ERRLOG_SHR_H#B & JSRP ERRLOA

ALDREG RZ,IREG % LDCT 8
JSR.P CLR25

SETPGE CLRZ3_GHR_H#B & JSRP CLRZS

TSTRBIT R13,1800

Page 186

iResat ILD Running flag

;COMPUTE BRIVE STRING RO,
;COHPUTE PHYSICAL ADDRESS
$SENSE 7: READ LABEL REQUIRED
;Sense B = On-line/Fack Change
$SAVE BYTE 14, FORRAT 1

$SAVE DRIVE NU. FOR SERSE
52t Sense 19, Forpat 1

i5Sense 18 = Access Ready/Head Load

1SAVE BYIE 7
;COMPUTE LOC. OF ERROR/USAGE LOG,

;3 WORDS TO CLEAR
;CLEAR ERROR/USAGE LOG THIS DRIVE

;CHECK FOR BUSY STATUS

ADD DIC,LSBI,ZERD,R1Q & BNL END3D+1 3IF BUSY, SEND ATTH./BUSY

RORAME ILDFLS
TSTOBIT 4

CJSR ALUZ,POLLBT
JHP ENDIH

ADD DIC,B, IRER,R
JSR.P ADDABIT

JGET ILD FLASS
;CHECK 1LD RUNHING

$IF NOT, SELECT AN HAIO
s SEND ATTENTION STATUS

LOC, OF ATTENTION RASK
JADD THE BIT FUOR THIS NRIVE

SETPGE ADDABIT_SHR_H8B & JSRP ADDABIY

JAR

TSTRBIT RS, FAULY
BRI POLLES

JSR RELDRIV
RORARB R2,ATTHHIO
Jne HAIT1Z

sCHECK FUR FAULY

SIF FAULT, TRY TO RESEY IV
TRELEASE & DE-SELECT DRIVE
JGET ATTENTION HALD RO,
sRETURN TO WAIT LOUP

URTE HSSHA,LDDRBD & NOP He1d +LOAD BUS FOR FAULT CLEAR
LTL HS5A,SETAGI & PSHLD 18 $RESET FAULT

RD HG5M,RDDRST1,RS & CLPCNT EVCNTL ;READ DRIVE STATUS
TSTRBIT RG,FAULT jCHECK FUR FAULT




HALE Listing: Cidbccl.stc

Addr

49836 £1816 3334F

88B97 FFFFF 1F399
99838 FFFFF E£0B19

4UB93 I78FF rod2f
2uB3A G613E FUBIC
@BBIB 433F0 6FTFF

28B9C E£407E E£GBAD
B0B3ID E407D E0BAD
88B9E £487B EOBAB
WIBIF E4077 FFFFF
GUBAB OF301 4083
80BA1 431C1 887FF
@BBA2 FFEFF ASFFF

BBBAI 327F2 FFFFF
88BAs 98722 FFFFF
BEBA3 3783f FOB72
QUBAG BB12E FFFFF
BHBAT 420FF 1FOCE

HHBAE FEFFF 1F60F
4UBAY FFFFF EOBBF

fri fug 17 87:38:22 1998 Page 107

Line ODC 0.5, — ATTENMTION POLL IME

3360 CTL HSSm, RSTASS & BOZ POLLY7 IF FAULY RESEY, HURRAL EXIY

R4 S

3982 JSR PULLEY $SELECT THE HALD

3903 Jip SEL3L FSEND EQUIP. CHECK

904

3985  POLLAY:  RDRAHD ATTHHIO $GET ATTH. HALD n.

3346 ADD Da, FOUTL,HSK2, IREG & HOP $+D42

29087 RESETR RU & JIR $SELECT THE PROPER HALD

3908

2989 £TL HIO,SPILCHY & JnP $+4 $SELECT HAIO-)

3310 CTL HIO,SPILCHZ & JnP 843 SELECT HALO-2

3911 CTL RIO,SPILCHI & JnP $+2 $SELECT HALD-3

3912 CTL HIO,SPILCHY SELECT HALO-4

3913 ADD DIC,B,IERO,R1 & PSHLD 3 +HAIO SELECTED HASK

3914 AND DB, FOUTL HSIHST,R1 & CLPURT EVCHTL ;UHECK HAID SELECTED

39135 CRTS NALUZ ;1F SELECTED, RETURN

e

397 0r 18,L5B1,,R2 ;CORPUTE LUCATION. ..

3314 ADD AR, LSBI,R2,R2 1OF ATTERTIOR. ..

3919 RDHSKE ATTHL sPERDING BITS...

3924 ADD AQ,FOUTL,RZ, [REG ;FOR THIS HALO

3921 RESETE & JSR SHBHRTA ;CLEAR ATTH, PEHD. THIS HALD
3922

9923 JSR RELDRIV RELEASE & DE-SELECT THE DRIVE
3924 Jne PuLLYy EXIT

3923

3926

9928 TIMLE DT 0.8, — SEER COMPLETE POLLINEG

3936

3937 THE SEEE COMPLETE FOLLTNG ROUTINE HILL BE ENTERED FRON THE WAYT LOOP )F
3938 ;1T IS DETERMIHED THAT A PRE-SEEX (5 IN PRUCESS UW ANMY DRIVE. UPON EACH ERTRY
3939 ;ONLY ONE DRIVE WILL BE SELECTED. THE STATUS OF THE DRIVE WILL BE CHECKED TU
3948 ;DETERNINE IF THE DRIVE 1S "UW CYLINDER®. [F UM CYLINDER, “DEVICE ERD™ BTATUS
3941 jHILL BE PRESEWTED ONLY TO THE CHAMNEL HHICH INITIATED THE SEEK TO THIS DRIVE,
3942 ;  [F NOT ON CYLIRDER, A HASK BUT WILL BE SET S0 THAT THE SARE DRTVE WILL KUY
3943 ;BE CHECKED ON THE WEXT ENTRY (UNLESS THERE 15 OHLY OHWE DRIVE WITH AN ACTIVE
3944 ;SEEK), THE DRIVE WILL BE DE-SELECTED ARD THE PROGRAH WILL RETURH TO THE BALT
3945 ;L00P.

3946 THE PROGRAM HILL ATTERPT TO CORRECT AWY DRIVE ERRURS EWCOUNTERED WHILE
3347 ;POLLING.

3948

3949 THE REGISTERS ARE THE SARE AS FUR ATTEWTION PULLING.

3338

- e




HALE Listing: C:S6ccl.sre

Addr

H0BAA 2DH59 raBza
#0BAB E7CE0 35410
dBBAC 3714£ F0031
yoBAL 373E3 LFUCD
UBBAE 34307 FFEFF
HOBAF 323F6 FFFFF

HBBBO 2412 1F@CD
4a8B1 51370 Jr3BE
B0BBZ SBEEF 33C45
BUBB3 FFFFF 33043

88BB4 3415E 1FACE
08BB3 333F9 FFEFF
BHBBS FFFFF 233AE
48887 133F9 EQBAE

#PBBE 3714E rad62
@0BBY FFFFF 1FECD
QHBBA 373F7 FEABA
08BBB 35357 Fa004
BABBC FFFFF SF3CA
898BD 433F9 £QC45

BHBBE 373f7 rOBBA
89BBF 33357 Fopa4

@9BCE 3417F FOBBA
BOBCY 3335F fFze00
8UBCZ 343D8 1F329

BBBC3 EB4B3 1F125

88BC4 3714E FO2B3
B0BCI FFFFF 1F4CD
HOBCE 411480 333C9
98BC7 40130 3308
BUBLE FFFFF 33CHE

L UM

+If Poll delay timer 15 large...

CTL OCP,OCPDSEL % CJHP ALB,PULLLTE#2 j;Da-select OCP & raturn to Yait

SGET SEEK COMPLETE RASK
sHOVE LSB'S TO R7
JMOVE HSB'S TO RS

{BEY SEEK CURPLETE FENDING BITS
SIF ANY SEEK COMPLETE PENDING...
sDRIVES U-73, CORPUTE DRIVE nO.
sDRIVES 24-31, CORPUTE DRIVE ),

sCLEAR SEEK CURFLETE HASK
s TIHER EXPIRED?

$YES, CHECK AGAIN

JELSE, DECR. TIMER & CHECK AGALR

$BET LD SEEK CORP. PENDING BIT
$GET ILD FLAGS

$SET ILD RUNKING FLAG

j$Return loc. from DRVNHR
;CORPUTE DRIVE HUHBER

$BET THE ILD FLAGS
sDELETE ILD RUNNING FLAG

SSAVE ILD FLAGS

;SET POLLING FLAG

sSET THE BIT FOR THIS DRIVE
sDOUBLE DRIVE HO. (F REEDED

$HET DRIVES O# CYLINDER

+1F NUNE, MUST SELECT; CHECK 4-23
$IF THIS DRIVE (8-23), DUR'T SELECT
+TF THIS DRIVE(24-31), DON'T SELECT

fri fug 17 07:38:22 1990 Page 148
Line D (0. 8. ~ SEEE COMPLETE POL
3952
3953
5934 POLLI@:  5UBB DB,U,NSK2,R9 & ROP H#20
3953
3936 NOVE nSK1, IREG & HUP SKRASK
3997 ROREGB IREG,RS & JSR SHBRDA
3958 POLLIl:  RTOR RO,RY
3999 UTUR %6
3960
3961 ALDREG RZ, IREG & J5R SnBRDA
3962 IASK AB,B,R7,R8 & LDAR POLLLZ
9963 HASK AR, U, RE & BNL DRVNBR
3964 BNZ DRVABR
q96S
3966 ALDREG RS, IREG & JSR SRBHRTA
3367 Ur (B,8,,R9
3968 BOZ POLLIY
33649 DECRB %9 & JuP PULLIL
o978
g LD SEEE COMPLETE POLLING
M2
3973 POLLI2s  NOVE H5K1,IREG & HOP SKILD
3974 JSR SHBRDA
3975 RDRANB R7, ILDFLG
3976 SETRBIT R7,4
9978 LDAR POLLYI4
3982 RESETR RY % JuP DRYNBR
2989
3998 POLLI3:  RDRARE R7,ILDFLG
39 RETRBIT R7,4
399
3996  POLL14:  ALDRAH R7,ILDFLS
3997 SETRBIT R13,2000
3998 RTOR R13,RE & J5R SEL4Y
3919 JSR.P DOUBLE
3999 SETPGE DOUBLE_SHR_H4B & JSRP DUUBLE
6880
6601 HOVE MGK1, IREG & NOP DRONCYL
6092 J5R SHBRDA
6003 AND AB,FOUTL,R4,RH % BOZ POLLIAD
6804 AND AB,FOUTL,R3, ZERD & BNZ POLLL/B
6835 BHZ PULLITB
6898 ;
6687  POLLYSD: EQU %




HALE Listings Lidgccl.sre

fddr

#UBCY E@AB2 1F1E6B
BUBLA FFFFF 13366
HEBCB FFFFF 1F348

Q8BCC £040E 1¥1EY
§0BCD 3533E FOsuY
UOBCE 45134 rOad0
UaBCF 323FD 33304

QUBDO 375F1 FE2D4
20801 20101 FRFFF
B8BD2 FFFFF 34BD4
40803 3333t rdaen

80BD4 FFFFF 17187
80BD3 43833 fad4e
@8BDE 66341 roRE2
09807 333F9 33407

Q8BDB 37332 FRESL

88809 £04B8 1FIFF

4BBDA 43055 FOBM4
H08DB 34347 33BED

#0BDC 373F1 F8ABA
BBBDD 45831 FEUE4

BBBDE E£B480 33802
203DF E£1488 FFFFF
BBBEA 1D349 rodme3
§EBEL 333F3 31BE3

BUBE? £0400 33809

40BE3 3715E FO2BY
§9BE4 433F9 1FECD
O8BES 34366 333€B

BUBEG 3713E FR3fC
BOBE7 323F2 LFACD
#8BER 41168 333EB
B@BET 4812F 33C13
BBBEA FFFFF 33015
BUBER FFFFF EBEOY

Line DI

B3
6013 +
6816
h817
6018
6018 +
6019
020
8021
622
6023
6024
6825
6026
6027
£028
6829
6930
6031
6032
6833
6034
6034 +
£0335
6036
£037
6038
£042
6643
6044
6044 +
8443
6d4b
5847
fB48
4048 +
6449
6054
£851
£052
£853
6054
5833
6836
6437
6058
6839
£060

POLLI4E:

i
POLL14A:

-~

POLLIAB:

POLLI4K:

4

.5,

Fri flug 17 §7:38:22 1990

- GEER

JSR.P GETFLAG

COMPLETE

Page 119

FOLL NG

JBET FLAGS THIS DRIVE

SETPGE GETFLAG_SHR_Ha3b & JSRP GETFLAG

LJSR NALUZ, SELLUAH

JSR GETDRBITS
JSR.P CYLOG

SETPGE CYLHBO_SHR_H#B & JSRP CYLUB

RSTRBUT R14,300
TSTBIT RH, THOFER

ATOR R13 & BOL POLLLI4A

OR DZ,RSBZ,RANE,R1 & HOP HAXCYLD

SUSB DB, FOUTL, RARL, RY

CINP NAGB, PULL14A
SETRBIT R14,300

JSR SELBI

TSTRBIT RY,ORCYL+SEEKERR+BUSY

XOR DR, B,HSKL,R1 & RUP ONCYL
0R 28,B,,R% & BOZ POLLLT

RDKSKB RZ, SKRASK
JSR.P ADDABIT

§ IF ANY, COHPUTE CONSTANTS
{GET THE BIT FOR THIS DRIVE
sLOC. OF CUR. CYLIRDER

jRESET SECOND DRIVE FLAB
sTHO DRIVES THIS UNIT?
§ IF ROT, SELECT THE DRIVE

$1/2 nAX. DRIVE CYL. T0 R1
;CUR. CYL.Y 1/2 nAX. DRIVE CYL?
00, Junp

$SET SECORD DRIVE FLAG

§CHECK DRIVE ON LINE

sCHECK OR YL, SEEK ERR. & BUSY
$1F 0N CYLINDER ORLY...

jSEHD DEVICE END STATUS

;ADD THE BIT FOR THIS DRIVE...
i T0 THE SEEK CURP. HASK

SETPGE ADDABIT_SHR_H4B & JGRP ADDABIT

TSTRBIT &5, SEEKERR
R4,R7 & BRI POLLI4CH

RTOR
£0U $
RURARB R1, [LDFLG
TSTRBIT £1,4
BHL.P WAITGY

SETPGE WAITHO_SHR _H4B & BHIP WALTOHY

CTL HSSH,RSTUSEL

SUBA DB, B,HSK1,RY &
OR 1B,B,,R3 & CJHP HCARRY,3+2

BHL.P  WAITHZ

SETPGE YAITO2_SHR_HHB & BuIP WALTE2

nove
RESETR
RTOR

HOVE
8T0R

BuI POLLLTD
Jup WAITE2

NOP D#d

MSK2, IREG & NOP DROKNCYL
R3 & JSR SrBRDA
R&,R6 & BOZ POLLIAX

MSK2, IREG & NOP RPSPEND
R2 & JSR SHBRDA
AND 8B, FOUTL,RG,RE & BUZ POLL1IAX
AND AQ,FOUTL,R2 & BN POLLITD

sCHECK SEEK ERRDK
§IF SET, Jump

$ ILD RUNNING?
 [F YES, START WALV LOOP

s DE-SELECT THE DRIVE

+DECR. DEV. END DELAY TIRER

i IF HEGATIVE RO., Junp

;11 not 4, return o Hait Loop

jLoc. of Drive On-cyl. bits
1Any drives on-cylinder?
;1f not, return to the Hait Loop

jLloc. of R.P.5. Pending drives
;Any R.P.5, seeks pending?

sHo, Hait Loop; Drive B-237

;Yes, R.P.S. Polling; Drive 24-317
;Yes, R.P.5, Polling

;Continue Hait Loop




HALE Listing: CidGect,srs

fddr

HABEC 24374 FFEEF
QUBED 3415F FOGRE
#BBEE 37352 Faaad

UBBEF ED4BQ 1FIFF
B8BFE 373F5 roeac

HOBF1 E@408 131EB

20BF2 FFFFE 39BFA
8UBF3 43035 FoQ08
BBBF4 FFFFF 33BFA

BUBFS @CISF FapzC
HaBF6 3335F Fodga

BRBE7 BF10F fa3@2

UBBFE EDBY 1F1ES
B0BF9 37308 Ed186

80BFA 3710F roB2C
G8BFB B8F306 1F429
BABFC 3715E FO200

BEBFD 37330 rogan
BBBFE 3410F FO001

4BBFF 33350 FOGAA
BBCER 37359 FO@RS

aacar 373F1 FUBBA
gecez 43951 Foged
BUCO 3439A 33426
#0C84 553351 Foee2
BHCAD 3411F FOUBA
HBCA6 FFFFF EWBLY

BACAT FFEFF 3348E
4eces 37332 fFO2B3

09CA9 8408 1FIFF

Line DI

6061
6062
6063
6064
6865
6066

6066 +

6067
6468
6068 +
6069
6474
6071
6472
&073
6474
69735
6076
6877
6978

6878 +

6079
6280
6081
60882
6083
£084
6883
086
6087
6087 +

6087 +

5088
£089
£a90
£895
6H96
6997
6494
6099
g1a¢
5181
b182
£103
6104
£183
6103 +
£186

Fri Aug 17 @7:38:22 1990 Paga 118

0.8, — SEEE COMPLETE FPOLLTNG

i SEEE ERREOR WHILE POLLING

i
POLLI4C:  RTOR R7,R4

-

i

s RESTORE BIT FOR THIS DRIVE (B-23)
;BAD DRIVE STATUS FOR SERSE
RDNSKB RZ,SKERRBIT +ADD THE BIT FOUR THIS DRIVE...
JSR.P ADDABIT ;70 THE SEEK ERROR BITS

SETPGE ADDABIT_SHR_H#B & JSRP ADDABIT

RDRANB RS, SKRETRY ;GET SEEK RETRY COUNT

CJSR.¢ ALUZ,SKERLOG +IF COUNT=8, INCR, SEEK ERROR LOG
SETPGE SKERLOG_SHR _HEB & CJSRP ALUZ,SKERLUG

ALDRAN R3,5ER114

clnp LOG, POLLYS +1f Forced logging, error
TSTRBIT RS, 8 IF 8 RE-TRIES. ..
BNI POLL1S + PERHANENT SEEK ERROR

ABD AZC,FOUTL,RS,RARE & HDP SKRETRY ;1INCR. RETRY CUUNT
SETRBIYT R13,88 $9ET SEEK OHLY FLAYS

ADD DIC,FOUTL,ZERG,RANE & NOP SEEKUNL;Set the Seek Only flag
JSR.P CYLOG jLOC. OF CUR. CYL. THIS DRIVE
SETPGE CYLUH_SHR_H#B & JSRP CYLBU

ROREGE RAMI,RI1 & JnP SEEK22 sRE-TERD & RE-SEEK THE DRIVE

i FPermanent Folling Seek Ervor.

i
POLLYS:

1
POLL1G:

——

i
POLLYT:

RESETRAH SKRETRY sRESET RETRY COUNT
ADD DIC,B,IER0,R6 & JSR PULL2D  ;SELECT THE HAIO
NOVE WSK2, IRES & NDP Hy20d sRECOVERY ACTION = B

SETHBIT 80, SENRL
RDHSKB RO, 80
ALDRAH  RE,SENMI

;Sense 1 = Permanent Ervor

SETRBIT R13,688 +5ET STATUS: DEVICE Enb/UNIT CHECK
RDASKB RY, S ;STATUS ACTION = 3

RDRAMB R1, ILDFLG
TSTRBIT R1,4

RTOR R9,R10 & BOZ POLLIY
RSTRBIT R1,2

ALDRAR R1,ILDFLG

Jnp SEL32 sHOW SERD EQUIP. CHECK

$BET ILD FLAGS

jCHECK FUR [LD RUNNING

§1F NOT, SEND UNIT CHECK

JRESET ILD SEEK CORP. PERD. FLAG

BOZ FOLLITR $1F TIRER EXPIRED, Jump
RUNSKB K2, DRUNCYL jLOC, OF DRIVE On £YL. BITS
J5R. P ADDABIT $AUD THE BIT FOR THIS DRIVE
SETPHE ADDABIT_SHR_HUB & JSRP ADDABIT




HALE Listing: Ci36ccl,sre

Addr

4oceA 10347 Fogud
HECOB FEFFF 31CED
gacec 333r9 ENC1I

#0C8D 433F9 FEFFF

HECHE 3714E FOBHD
HACOF FFEFF 1FOCD
BOC10 41148 33414
auci1 40138 33C13
BECIZ FFFFF 33414
08C13 FFFFF E1FG3

BOC14 34347 FFFFF
BECYD 333F9 FFFFF
g9C16 34374 23018
BUC17 FFFFF E1C24

#AC18 133F9 FYFEF
8aC1Y FFFFF 33400
#AC1A 37332 FaRSy

gac1B
fdctic

EG489 1F1FF
£134B EQ893

Q8CID 3789F FrEFF

BBCIE E0480 336HE
BBCIF 37330 Fauig
gec2e 3410 roaes

gUE21 37350 FRUE4
8ac2z 3a18f FOGBF
80023 3710F FO02C
H8C24 BF3B6e 17429
88C23 4335 EQD7I

Fri fug 17 87:38:22 1998

Paga 111

Line D 0.8, ~ SEEE COMPLETE POLLTNG

6197
6108
6110
6115
6116
6120
6121
6122
6123
6124
6123
6126
6127
6128
6146
6147
b1a8
6143
6158
6151
6133
6161
6162
6162
6163
6164
6163
6166
b166
6167

6167 +

6167 +

6168
6168

6168 +

6169
6177
6178
6179

+

}
POLLITA:

1
POLL17B:

i
POLLITE:
POLLITD:

j
POLLITDY:

1
POLLLTE:

1
POLLIB:

-

SUBA DB,B,HSK1,R9 & NOP NE3
GNP HCARKY, PULLITA
UR 1B,8,,R9 & JHP POLLI/DL

RESETR RY

NOVE HSK1,JREG & NOP SKERKELT
ISR SMBRIA

AND AB,FOUTL,R4,RE & BUZ POLLITC
AND AU, FOUTL,R3, ZERD & BRI $+2
BUZ POLLITC

JHP RESEEK

RTOR  R4,R7

OR B,B,,RY

RTOR R7,R4 & BNL $+2
IhP SECPOL

DECRE RY
BOZ POLLLITA

RONSKB R2Z, SKRASK

JSR.P ADDABIT

SETPGE ADDABIT_SHR_H&B & JSRP AD
CTL HSSH,RETUSEL & JaP WALTA2

ROREGD SPIST

BHZ.P UALTO3A

SETPGE HATTH3A_SHR_H4B & BNIP WA
SETHBIT 18,5En108

RUNSKE  RE,18

ALDRAR RO, SEN108

SETRBIT HAE4,SENILS

ROHSKE  RA,HHE4

ALDRAR  RE,5EMILS

RESETRAN SKRETRY

ADD DZC,B, IERD,R6 & JSR POLLZE
RESETR RS & JUP EAD4d

sDECR. DEY. EnD DELAY TIRER
s1F NEGATIVE 0., June

$

H

;CLEAR DEV. END DELAY TIREK

$LOC, OF SEEK ERROR BITS

$HET SEEK ERRUR BITS

$1F HONE, Junp

$THIS DRIVE (0-23), Jump

+1F NOT DRIVE 24-31, Junmp
JRESEEX THE DRIVE

+IF TIHER ROT EXPIRED, Junf
ANGULAR PUSTTION PULLING

sDECR. TIRER
;IF 1ER0, SEND DEVICE ERD

;DON'T POLL THIS DRIVE THE...

sHEXT TINE THRU POLLING
DABIT

(RETURH TO THE WALT L00f

$ANY ELF?
YES, PRUCESS IV
1T3R
;5et status: Seek Comp./UOn Line

;5et Sense 19, Format i

JRESET RETRY Couny
$SELECT AN HALD
;5end Davice End
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Addr Line D0 0.8, — SEEE COMPLETE POLLING
B9C26 37IEE FFFFF 6180 POLL1Y:  HOVE [REG, [REG ;STROBE XFER. REG.
BBC27 DAFFD FFFFF 6181 RDXFR SNC, k@ RECOVERY ACTION TO RB-UPPER
20C28 31300 E8D075 6182 OR AB,B,RB,R13 & JnuP END4BA $SEND DEVICE END/URIT THECK
6183
BBC29 373F1 FBEBA 6184  POLL20:  RDRANB R1, ILDFLG $GET TLD FLAGS
#8024 43051 Fages 6183 TSTRBIT R1,4 jCHECK FUR ILD RUNHING
BICZB BF302 A3FFF 6186 ADD DIC,B,ZERD,R2 & CRTS HALUZ +IF ILD RUMNING, RETURM
6198
08C2C 3785fF FOC2E 6191 POLL21:  RDNSKE $42 ;CORPUTE SEEK COMPLETE...
DUC2D OBLGE SF434 6192 ADD AQ,FOUTL,RE, IREG & LDAR POLL2Z ;HALG O,
BOC2E FRFFF GETFF 6193 JIR
619
@BC2F 3714E SFBST 6195 HOVE HSK1,IREG & JAR SKHIO) $SEEK COnP, HA1O-1 LOC,
88030 3714E SFB3A 6196 HOVE NSK1, IREG & JAR HE5A ;SEEX ConP, HALO-2 LOL.
4BC31 37y4E 5FBSD 6197 ROVE nSK), IREG & JAR H#SD jSEEK CORP. HAIO-3 LOC.
BOCI2 3714E SFBEY 6198 HOVE NnSKY, [REG & JAR HB6W FSEEK COnP. HALO-4 LOC.

BHC33 FFFFF E@C42 6199 JuP POLLZ3 jERROR, June
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Addr Line D 0.8, — SEEK COMPLETE POLL NG

8201 3 Folling HALD Seleoction.

6202
gUC34 FFFFF 1FOCD 6283  POLL22:  JSR SNBRDA $GET SEEK CORP. BITH THIS HAMO
80C33 41148 33438 6204 AnD AB,FOUTL,R%,RO & BOL $+3 ; IF SEEK CORP. THIS HALU OH...
BBC36 48130 33C2A 6285 AND AU, FOUTL,R3,RB & BNL $+4 JURIVES 8-23, Jump
HAC37 FFFFF 33037 6206 BRI $+3 jDRIVES 24-31, JunP
HBC38 BB3f6 FFEFF 6287 INCRB RE +1F NOT, IHCK. HALD HO...
BUC29 337F2 EBC2C 6208 UR 7B,L5BL,,R2 & JuP POLL2 1AND TRY REXT HATU
6z83
C3A 3705F FUCIC 6210 RDRSKE $+2 1CORPUTE HATO HO...
BBC&B BBLEE FFFFF 8211 ADD AR, FOUTL,RG, IREG ;10 SELECT
BBCIC FFFFE BE7FF 6212 JIR
6213
BEC3D E4B7E EBC41 R214 CTL HIO,SPILCHY & JHP S$+4 $SELECT HAIG-)
BOC3E E407D EBCHL 6215 CTL H10,SPILCH2 & JnP $+3 ;SELECT HATO-2
88C3F £407B EOC41 6216 CTL HID,SPILCHI & Jnp $42 $SELECT HAIO-3
80043 E4R77 FPFFF 6217 £TL HI0,5PTLCHY SELECT HATO-4
BBC41 3412F AFO2D 6218 ALDREG RZ,RAKE & RTS EFALLON $HREXT E.F, NUST BE ON THIS HALD
6219
6228 3  IT WAS INPOSSIBLE TO DETERAINE WHICH SPY TO SELECT. THE
6221 ;PERDING [MTERRUPT WILL BE CLEARED AND HOT SENT AT ALL.
6212
#8C42 373532 fe@54 6223 POLL2 RDUSKB RZ, SKPEND jLOC, OF SEEX CORP. PENDING
88043 FFFFF 1FIDC 6224 JSR DELABLT JELEAR THE BIT FUR THIS DRIVE
BBC44 FFFEF EQBBF 6223 JHP HAITHS {RETURN TO THE WAIT LOOP
6226
£227

6228 G COMPUTE THE DREIVE NUMBEEFR - POLLING SEQUENCE,
6229 ;UPON ENTRY THE BIT FOR THIS DRIVE HUST BE (n R@ (9-23) IR @ (24-31).
6230 ;UPON EXIT: R3 = BIT FOR THIS DRIVE (24-31).

8231 R4 = BIT FUR THIS BRIVE ( 8-23),
6232 R13 = LUGICAL DRIVE RUNBER
8233 ;Return to Address Reg. (AR) when coapleta.
6234
Q8C43 433FD FFFFF 6235 DRVNBR:  RESETR R13 ' s DELETE CURRENT DRIVE NO,
88046 433F3 FIFFF 6236 RESETR R3 JCLEAR nSB'S
BACAT 43FF4 FFFFF 6237 AND IB,LSB1,,R4 1157 DRIVE TO CHECK 15 @
BAC43 41148 FFFFF 6228 DRVHBRL: AHD AB,FOUTL,R4,RA jCHECK THIS DRIVE (8-23)
8UCa9 333F4 73490 H239 UR 1B,B,,R4 & CIARDE ALUZ, 341 i IF DRIVE B-23, RETURN
0BC4A 33774 33940 62440 OR 7B,L5BZ,,R4 & BOL DRVABR2 s [F DRIVE RO.> 23, Junp
#8C4B @B3FD EBC4B 6241 IHCRB R13 & JnP DRVNER) $INCR. DRIVE NO. % CHECK NEXT DRIVE
6242
BUCAC 43FF3 FFFFF 6243 DRYWBRZ: AND 1B,LYB1,,R3 {HEXT DRIVE TO CHECK IS 24
BOC4D 48128 FYFFF 6244 AND AR, FOUTL,R3,RA JCHECK THIS DRIVE (23-31)
GBCAE FFFFF 7334F 6243 CIARB ALUZ, %5+ i 1F DRIVE 24-31, RETURN
BAC4F BB3FD FFFFF 6246 {HERB R13 j INCR. DRIVE nO,
§aCo8 337F3 EOC4D 6247 OR IB,LSBZ,,R3 & JNP DRVNBRZ+1 $GHIFT BIT TO CHECK HEXT DRIVE
6248
6249

6230 TITLE ASSEMBLE AND SEND SENSE BYTES




HALE Listing: C:d6cclusre

fddy

20C51 €403 17123
BBCS2 433F8 FFEFF
@ac33 4333 FFFFF
B8C54 37336 o084
BRCS5 37338 FO288
B8C36 37334 FO008
8AC37 FEFFF 1F308

@8Ca8 373F7 FooB7
88059 53357 Foedr
BBCOA FEFFF 33CSF
88C58 37333 FOFFF
HACSC 37354 rom0
BAcah FFFFF 17508
BECSE FEFFF EQCF4

@HCSF 65837 FobIY
H9C68 FFFFF 33C6B

Hace1 37353 roads
89062 37354 Fauus
BBCES FEFFF 1FSHB

Line

6252
6233
6234
6233
6236
6237
6238
6239
6260
6261
6262
6263
6264
6265
6266
6267
6268
6269
6279
6271
6272
62713
6274
6275
6276
6277
6278
6279
6279
6288
6281
6282
6283
6284
6283
6286
6287
6288
6289
6294
6291
6292
6293
6294
6293
6236
6297
6238
6293
6304
63
6302
6303
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ASHEMBLE AND SEND SENSE BYTES

; THE SENSE BYTE ROUTIME HILL ASSEHBLE THE SENSE BYTES SAVED In SnB
HENORY INTO A-FORMAT (EVERY 9TH BIT = @) HORDS TO BE SEAT TU THE CHANNEL.
; BYTES 8-7 ARE ALWAYS ASSEMBLED FRON THE SANE LOCATTONS IN SHB RERORY.
yBYTES 8-23 WILL BE ASSEMBLED ACCURDING YO THE FORMAT DECODE UOF BYTE 7.

!

; WHEN 4 BYTES HAVE BEEN ASSEMBLED, ONE WURD WILL BE SENT TO THE
jCHANKEL. THIS WILL REPEAT UNTIL & WORDS (24 BYTES) HAVE BEEN SENT.

THE REGISTERS ARE:
RO & @ = SENSE HORD ASSENMBLY REGISTERS
R1,R2 = SCRATCH
R3 = BYTE PUINTER (ADDRESS UF SEMSE BYTE IN SnB)
R4 = ASSEABLY COUNT (% OF CONSERUTIVE BYTES TO ASSERBLE)
R3 = NOT USED
R& = BYTE COUNT (i OF BYTES TO ASSEHBLE ORE HURD)
R7 = SENSE BYTE 7
R8 = DISPLAY ADDRESS RES.
R9 = SCRATCH
R1@ = STATUS ACTIUR CODE
R11 = ROT USED
R12 = CURRERT COnRAND CUBE
R13 = DRIVE nO.
R14,R13 = FLAG REGISTERS

mm emm n e R mm SRR eew WA mpm e mm e wme e ~an

SEMSBR:  JSR.P DUUBLE
SETPGE DOUBLE_SHR_H&B & JSRP DUUBLE

;DOUBLE DRIVE NU. IF HEEDED

RESETR RU sRESET BENSE AYSERBLY REGISTER
RESETR R3 $SET SENSE BYTE = 0
RDHSKB RE,4 ;BYTES PER WORD = 4
RDASKB RS, 288 sDISPLAY SENSE AT 4£8
RDUSKB R4,8 sASSERBLY COUNT = 8
JSR SERSSO JASSENBLE & SEND 8 BYTES
H
RDRARB R7,SENDT 16ET SENSE BYTE 7
RSTRBIT R7,H4F ;DELETE HESSABE NO.
BNL SENSOZ +IF NUT HESSAGE B, Jump
SENSDI:  RDHSKE R3,HUFFF SHEXT BYTES ARE ZERUS
RDHSKB R4, D16 sASSENBLY COUNT = 16
ISR SENSSD sASSENMBLE & SEND 16 ZERD BYTES
JHP SERS40 sSEND ENDING STATUS
H
SENSMZ:  TSTRASK &7,10 sSENSE FORMAT 17
BHL SENSUS $(F NOT, CHECK FOR FORRAT 2

Sense Format 1 (Disk Eouap. Cheok) asseably

[P,

RDRSKB R, SEN1GH ;SENGE 8, FORRAT 1 I5 HEXY
RDASKE R4,8 sASSERBLY COUNY = 8
JSR SERSS0 {ASSENBLE & SEND B BYTES
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Addr Line
Qaced 37334 Fops
80C6S 37353 FRFFF
UBCeE FFFFF 1FO08
#BC67 37353 fon1d
Q49C68 BF30¢ 1F508
BBC69 37334 reawz
QUCEA FFFFF EWCALC

6304
6385
6306
6307
6308
6309
6318
6t
6312
6313
6314
63135
6316
6317
6318
6319
6324
6321
6322
6323
6324
6323
6326
6327
6328
6329
6338
6331
6332
633d
6334
6333
6336
6337
6338
6339
6340
6341
6342
6343
6344
6343
6346
6347
63448
6349
6338
8331
6352
6333
6354
6335
6336
6357
6338

HOCeB 63807 Fonza
HBCELC FFFFF 33CTE

20C6D 37333 roaz
HOCAE 37354 Foues
QUCEF FEFFE 1F308
2ec74 37333 raogen
BACT1 37354 FA003
89C72 FFEFF 1F508
88C73 373533 FaA23
BOC74 0F384 1F508
88073 37353 rosoa
BOC76 37354 FoO04
B8C77 FFEFF 1F308
gac7g 37353 romie
§8c79 GF384 17508
YUC74 37333 Fa504
§8C78 37334 Fawgz
Bac7C FFFFF 1F508
HAC7D FFFFF EACFY

BACTE 65057 roa4d
BAC7F FFFFF 33484
H8CHe 65857 FoBse
gacet FrFFF 33CAW
BUCE2 45057 feous
09c83 FFFFF 23058

guceq 37353 rodn
29C83 37354 Foee7
#8CH6 FFFFF 17508

BUCBY £3157 FOB48
88Ce8 FFFFF 33C8F

88C89 27353 romg
BAC3A AF704 1F508
BaC8R 37334 reeay
BACEC 37333 FOFFF
BBCBD FFFFF 1F308
BACBE FFFFF EQCF4

ASSEMBILE

SENGB3:

i
SENSD3:

i Bense Format &

i
SENSHT:

i
i
i
§

ENGBTA:

; Sense

SENGA8:

Senses

Fri Rug 17 @7:38:22 1990
ANMD SENMD SENSE

RDUSKD R4, 5

RONSKB R3, HAFFF

I8% SENSSH

RDASKB R3,SENI21

ADD DIC,B, ZERD,R% & J5R SENSSY
RONSKD R4,2

JnP SERSUY

TSTRASK R7,20
BN2 SEnSH7

i U

RUNSKB R3, SENZEB

ROMSKB #4,5

J5R BENSSH

RDISKB R3,SEN113

RONSKB R4,3

JSR SENSSO

RDHSKB R3,SEN216

ADD DIC,B,7ER0,R%4 & JSR SENSSH
ROKSKB R3,SENZ1T

ROHSKB R4,

ISR SENSSD

RDISKB R3,SEN1Z1

ADD DIC,B,IERD,R4 & JSR SENSSD
RDNSKE R2,SEN222

RONSKB R4,2

J5R SENSSE

JHP SENS4H

TSTRASK R7,48
B0z SERSO7A
TSTRASK R7,58
BN SEHS1Y
TSTRBIT R7,8
Bl SERSUL
Format < o 5
RUHSKB R3, SEN4UH

RDHSKE R4,7

JSR SENSSH

TSTREBY R7,Hi4d
BRI SENS99

Format

RDHSKB R3,SEN415

ADD DIC,LSBZ, IERD,R4 & JSR SENSSO
RDHSKB R4,7

RDHSKB R3, H4FFF

J5R SENSSA

JnP SENS

Ecuap.

Page 113

BYTES

s ASSEMBLY COURT = 5

SNEXT BYTES AKE ZEROS
JASSEMBLE AHD SERD ZERUS
;FORMAT 1,2 ~ BYTE 21 15 NEXT
sASSENBLE [T

SHEXT 2 BYTES ARE ZERUS
JASSEABLE & SEND THER

1SENSE FORRAT 27
 [F HUT, CHECK FUR 4 UR 3§

Ches k) asseably

s FORBAY 2, BYTE 8 IS NEXY
JASSERBLY LOURY 15 3§
;ASSERBLE & SEND 5 NURE BYTES
;FORRAT 1,2 - BYTE 13 IS REXT
+ASSERBLY COUNT 15 3
ASSERBLE 3 nORE

$NEXT 1S FORMAT 2, BYTE 16
ASSEMBLE (T

;Gense Format 2, Byte 17
jAseably count = 4

jAsseable next 4 bytes

iHext byte is Format 1,2 - Byte 21
sAssemble it

;Sense Forpat 2, Byte 22
yAssenbly count = 2

jAssaable last 2 bytes and...
shend Ending status

1SENSE FORMAT 47

s1f yas, jump

HENSE FORMAT 57

i {F 0T, CHECK FUR 6

;Lache, ECC Corr. (58 or 39)7
;j1as, rest of the bytes are zeros

assembly.

$NEXT 15 FORPAT 4,3 - BYTE 8
1ASSERBLY CUUNT =7
ASSERBLE & SEMD 7 BYTES

1SENSE FORRAT 47
§IF NDT, RUST BE §

CECC Uncovretable) assenbly

{HEXT IS SENSE 15, FURRAT 4
ASSEMBLE 2 HURE BYTES
{ASSERBLY COUNT = 7

{HEXT BYTES ARE ZERUS
;ASSENBLE & SEND IERDS BYTES
$SEHD ERDING STATUS
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Addr

HOCBF 34302 FFFEF
08038 323F2 FFFFF
#8C91 373F8 FE2CD

88C92 £0480 1F368
48C93 43030 Faary
88094 321FF FEBIC
9AC33 3431F FO01D

BECI6 3403F FEFFF
@eca7 37333 roaiA
88C98 37354 FaBm3
aaca9 34320 173508
HHCIA 37353 FUFFF
BUCI5 37354 Fuuad
BBCSC FFEFF 1F508
4ac3D 373533 ree1d
#OC9E aF7@3 1£3068
BHC9F OF3B4 £UC8C

BECAY 63037 FHUBEH
GUCAL FFFFF 33CA9

BBCAZ FEFFF 1F316
BACA3 37334 reeec
{BCA4 433F8 1F50R

BACAS 3419E Chnag

8aCA6 £G4B8 1F33D
8acA7 37334 FOOB4
BUCAB FFFFF LACEC

BACAY 63837 FoaEA
BOCAA FFFFF 33COB
QUCAB 37333 faei2
a8cac 37334 Fov10
BUCAD FFFFF 1F308
BACAE FFFFF EOCF4

HBCAF 37337 Fupee

UHCBO 37358 FEUBE
BOCB1 J419F Fa0ed
BUCB2 3417F ro@ay

Ling

6339
6364
6361
6362
6363
6364
6363

6365 +

6368
6367
6368
6369
6370
6371
6372
6372
h374
6379
6376
6317
6378
6373
6384
6381
6382
6383
6384
6383
6386
6387
6388
6389
6390
£391
6391 +
6392
6393
63%
6395
£3%
6397
£398
399
£408
481
6482
£403
b
£483
64085 +
64035 +
6486

fri fug 17 87:38:22 1990

ASSEMEBLE AND SENMD SENSE

SENSE FORMAT 5 (B

ENGH9:  RTOR RE,RZ

aToR R3

RDRANB RB,RECLNTH
JSR.P FOURSDH

Page 116

BYTES

Covrvectable) ASSERBLY

;TENP. SAVE SENSE ASSY. REG. 1M RZ
;SERSE ASSY. mSB'S T4 RI

jGET THE RECORD LENGTH AND...
1CUNVERT [T TQ BYTES

SETPGE FOURSDN_SHR_H#B & JSRP FOURSDN

TSTRBIT RO, HHFF
BLDRAK SEND17
ALDRAHU R1,SENSLE

-

RT0B R3
RDNSKB R3,SENIIS
RDHSKB R4,3
RTOR R2,R% & JSR SENS39
ROMSKB R3, HAFFF
RDHSKB R4,3
J5R SEHS5H
RDNSKB R3,SENG2Y
ADD DIC,LSBZ,IERD,R4 & JSR SENSSH
AbD DIC,B,ZERO,R4 & JnP SENSUE
1]
SENG1B:  TSTRASK R7,68
BHZ SENS12
Format &

.....

-,-.
0
o
i
-t
IH
i

J5R SERSTR
RDASKB R4,De12
RESETR RU & JSR SENSSH

ALUREG RY, TREG & LDCT 8
ISR.P CLR2S
SETPGE CLR25_SHR_H4B & JSRP CLRZS
RDASKB R4,
INP SENSDS
!
SENS12:  TSTRASK R7,80
BNL SENSO1
RDHSKE R3,SENA09
RDUSKB R4,Db16
ISR SENSS
InP SENS40

i READ AND RESET
]
SENSIS:  RDMSKB R7,60
SETURIT DAL, 5683
RONSKE  R0,D411
ALDRAR  RE,SENGD
ALDRAR R7,SENGT

1 [SOLATE LSB'S In 0
1SAVE THER FOR DISPLAY
;SAVE NSB'S FOR DISPLAY

JKESTORE ASSENBLY MSB'S

SNEXT BYTE 15 FORRAT 5, BYTE 1§
+ASSERBLY COUNT = 3

SRESTURE ASSY. LSB'S & ASSERBLE 3
SHEXT BYTES ARE ZERDS

s THERE ARE 3 UF THEM

s ASSENBLE THER

JHEXT BYTE (S FORMAT 5, BYVE 21
sASSERBLE 2 BYTES

JLAST BYTE (S ZERUS

1SENSE FORNAT 67
SIF HOY, CHECK FUR 8

CEvror /usage 1ogld assesbly

ASSENBLE ERRUR/USAGE BYTES
+ASSERBLY COURT = 12
+ASSERBLE & SEMD 12 BYTES

1157 LOG LOC. TO CLEAR
;CLEAR ERRUR/USABE LUG THIS DRIVE

sASSERBLY COUAT = 4
sSEND 4 BYTES OF ZERDS

;CHECK FOR FORRAT 8

JIF IT'S NOT, MUST BE FURRAT 3
+LOC, OF FIRST FURRAT 8 BYTE
ASSEMBLY COURT = 16

;ASSEABLE & SEND 16 BYTES
{SEND ERDING STATUS

BUFFERED LOG

$SENSE 7 = ERRDR/USAGE COUNT
;9ense 3 = Recov, Action 1

{1 SRVE SENSE 7
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Addr

BUCB3 37350 rau1
08CB4 3M0F Fogdz
HBCBI FFFFE EACHY

AOCB6 BFI1GF FU3ES
8acB7 34307 169
B4CBB 3713E FUMI2
28CB9 373€3 Cod8F

4acBA 8400 133D

8aCBE 37338 Fus0
@BCBC 3437D 1749
HOCBD 37358 rodse
HBCBE FFFFF 1F4D9
YACBF 37333 Fod8
gacce 37350 rauBs
BACCL FFFFF 17409

BACL2 FFFFF E1B47

BBCC3 37338 fod7a

B8CC4 37353 Fom19
8aCCS FFFFF 1F4D9

BUCCE 45058 FRARE
BACCT 32578 17403
QECCE £U5BO arpa2
§yccy 335Fa a87rf
BECCA 40350 FRAR3
@UCLR 35338 rodes

BACCC FFFFF 1F4D9

Line

6407
6407
6407
6408
6409
6410
B411
6428
GEYAN
6423
6424
(423
6423
6426
6427
6428
8429
6438
6431
6432
6433
badd
6436
6443
6446
6439
6468
6461
6466
6467
6463
6469
5470
6471
6473
482
6494

Fri fug 17 97:38:22 199
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ASSEMEBLE ANMD SEND SENSE BYTES

SETHBIT 10,5002
RDNSKB 8D, 18
ALDRAR RO, SENOZ
InP SENSUR

i EEAD CONF ITEURATION

1
SENS18:

!
SENS1BA:

i
SENS19:

i
SENS28:

jSense 2 = Environmental Data

ADDC DZ,FUUTL,ZERD, RARE & NOP LASTFLG ;EfRESET LAST DRIVE FLAG

RTOR R13,R7 & JSR SELBUS
HUVE NSKZ, IREG & NOP SENAUY
RUREGB [REG,R3 & LDLY 1§
JSR.P CLRZS

SETPGE CLR25_SHR_HEB & JSRP CLR2]

RDHSKS k8, 50

RTOR R7,R13 & JSK SENS2S
RDMSKB R4, 56

I5R SENGZS

RDMSKB 23, SEH415

RDNSKD RY, 84

ISR SENS25

P SENSHO
RDHSKB RD,78

ROMSKB R3,SEN416
J5R SENS23

TSTRBIT R8,H4E

UR 10,RSBI,,RA & JSR SENS2S
XOR AQ,RSBZ,RE,RE & PSHLD 2
RSHFTT RO

ASKRBIT RY,3

SETRBIT RO, 8

JSR SENSZ5

SSELELT THE DRIVE

JSTART OFF BY CLEARING ...
3 THE CUNFIGURATION BYTES

;LOGICAL DRIVE BACK T0 R13
sCORTROL URLT TYPE = SHib

JHEXT CURFIG. BYTE {5 U4
;URIVE 15 84__
3

JAERULATION 15 8478

sSAVE ENULATION

+ IGULATE DRIVE TYPE In O
;SAVE DRIVE TYPE

$HOVE RECORD LENGTH INTO POSITIUN

; IGOLATE LENGTH FLAGS
;A INCLUDE HATIVE HUDE FLASG

1SAVE LENBTH FLAGS




HALE Listings Cidbcel.sre

Addr

HUCCD 37353 FUBIE
98CLE 37338 Fogay
HOCCE FEFFF 1FaDY
Jache 37338 redie
HUEDY FFEEF 1F4D9
#8ch2 37350 Fogs
QUCD3 FFEFF 1F4D9
00ch4 3735@ Fooes
BOCDS FFEFF 1F4D9
@ache 3785F ragoe
GaCD7 321FF Faday
40003 FFFFF EOCSE

99CD9 3413E FFFFF
Gacha 34190 FFFFF
UBCDB GBIF3 AFTFF

@aCDC 3418E FFEFF
B9C0D 321FD 1F4F2
UBCDE 349D 1rafF2
UChF 24140 1F4F2

BOCED 72)EC FFFFF
BACEL 74988 FFFFF
BACE2 7418R FFFFF
AOCE3 £448) FFFFF
BOCES E4404 FFFFF
BOCES E4202 FFFFF
BUCER 37352 F1oe4
HACE7 E4208 FPFFF
BBCER 37336 F1388

BOCET 45082 334EF
DOCEA 133F6 324E3

QUCEB 46RSF FERH4
YOCEC E£0284 334F0
QBCED 3533€ romaz
HOCEE E8403 1F383
9BCEF 3335F roae2

BACFA E4402 FFFFF
BOCFL 37346 AFAe

#OCF2 QBB FFFFF
HUCF3 J418E AFTFF

Line

6492
6493
6494
6493
6436
6497
6498
6499
6340
6361
6302
£583
6304
6385
6306
6387
6308
6389
6319
6311
6312
6313
6314
6313
6316
6317
6318
6319
£328
6321
6522

323
6324
6323
6326
6327
6528
63239
65380
6331
6332
6333
6334
6334
6323
6336
6337
6338
6333
6344
6941
6342
6343

i
i
SENS3D:

i
SENS31:

i
SENS3Z:

j
SENG33:

Fri Aug ¥/ @7:38:22 1934

ASSEMELE AND SEnMD

RUNSKD R3,SENSZZ
RUHSKE R, HUNTH
ISR SENS2S
RUHSKB R0, DAY
ISR SENSZS
RDNSKB RY, YEAR
ISR SENS2S
RDNSKB R8, REVISTOR
ISR SENSZS
RDISKQ 80

BLDRAR SENDT

IHP SENS0

ALDREG R3, IREG
ALDREG R4, RARI
INCRB R3 & RTS

DISPLAY SENSE DATA (4E8-4ED) & SEND OHE

ALDREG RB, IREG

OLDRES RAMI & JSR SENS33
ALDREGU REB,RART & JSR SENSS3
ALDREG RO, RART & J5R SERS33

NULDREG UBR3
HALDRESU R, UBR2
NALDKEG R, UBR1
CTL HIO,HDRVGTS
CTL HIO,HIOTETS
CTL H{0,SETIDRS
RRSKB R2, 1404
CTL HID,RSTIDR
RUNSKB R6, 1388

AnD DB,B,HI0OST,RZ & BOZ 5ENS3L

DECRB R6 & BOIL $-1

TSTEBIT 4

CTL SHC,RSTIDAK & BOI SEMS32

SETRBIT R14,2
JSR.P CLREF

SETPGE CLREF_SHR_H4B & JSRP CLREF

SETRBIT R15,2

CTL HIO,HORVETR

RDREGB NSK1,RE & RIS Da#s

INCRE RE

ALDREG RB, IREG % RTS

Page 118

BYTES

sLOC. OF RONTH

sSAVE THE HONTH

DAY AND. ..

;YEAR OF THIS ASSERBLY

$SAYE REVISION LEVEL
JSENSE 7 1S...

sFURNAT 6, MESSAGE B
sASSENBLE & SEHD CORFIGURAT LON

;LOAD LOC. OF BYTE
;SAVE THE DATA
THCR, LOC. & RETURN

HORD T0 THE CHAHHEL

;LOAD DISPLAY ADDR.
;DISPLAY 12 nSB'S
sDISPLAY 12 RIDDLE BITS
sDISPLAY 12 LSB'S

sLOAD BITS 24-35 TU U-BUS
sLOAD BITS 12-23 1) U-BUS
sLOAD BITS @-11 T0 U-BUS
SEHABLE THE WORD T THE U-BUS
TENABLE 10K TAG

SSET (R

SALLON 1.4, & E.F.

{5ET 2nS. TIRER

jCHECK EF/IA; IF TIRE-OUT, Jump
;DECR. TIMER; IF NO EF/IA, BACK

sCHECK FOR ELF.
$(F 10T, CONTINUE; RESET 1.A.
sSET FORCED E.F. FLAG

JCLEAR THE E.F.

SET TRUNCATION FLAG

{RESET DATA {IN U-BUS
{BYTES PER WORD = 4 & RETURN

; INCR. DISPLAY ADDRESS
JLOAD IT & RETURN




HALE Listing: Cidbecl.sre

Addr

BACF4 E4488 FFFFF
BOCFS 3735A roaes
88CF6 37368 FFFFF
gacF7 43340 rodes
88CFB 6305C FADU4
BOCF9 333F8 33DA3
8BCFA FFFEF 334FD
28CFE 33330 razen
UHCFC BB3FA EUD36

UBCFD 4505F ribdz
YUCFE FFFFF 33CFC
BECFF 45030 Faa7e
HuDag 36330 recen
20001 37339 FEFFF
29082 FFFFF EBDIA

40093 E£0488 I3CAD
auDé4 3735k Fa0a7
8aDa5 4305F roao2

d0Da6 EB400 33033
88087 FEFFF ER4AT

BODER 63133 FRFFF
08083 3413E 3330C
8aD0A BB3F3 FFFEF
gaDes 33306 EADUD
8808C 55330 FOIFF
2a0en 53350 feien
BADAE 133F6 FFFEF
UaDgr 243F1 13400

Bub1g 336F0 4rQ07
88011 336FG B8JFF
del12 45151 FOBB2
gaD13 133F4 BACF4
#aD14 FEFFF 33D0Y
2UD19 FFFFF AF7FF

Line

6344
6345
6346
6547
6348
6349
6330
8331
6332
6353
6354
6333
6356
6397
6558
6399
6368
361
6362
£363
b4
6364
6363
6366
6367
6367
b368
6369
6370
6371
6372
6373
6374
6373
6376
6377
6378
£379
6388
6581
6382
6383
6384
6583
6386
6387

fri Aug 17 87:3B:22 1994

ASSEMELE AMD SEND SEMSE

i SENMD ENDING STATUS

H
SENS40:

SENS48A:

!

]
SENG41:

CTL HID,HIOTGTR

RDHSKB R10,8

RUREGD SACST, RO

AND DB, B,HSK1,R0 & NOP 1A
TSTRHSK R12,4

0R 18,8, ,R8 & BNI SENSHL
BUI $+3

SETRBIT R13,208

INCRB R10 & JuP ENDUD

TSTRBIT R15,2
BT SENS4UA

TSTRBIT R13,7F

0R DE,B,MSK2,R13 & HOP HECWY
RDHSKB RY, HAFFFF

InP EnDBL+2

BNZ.P READE2

Page 119

EBYTES

;DISABLE 1DR TAG

;STATUS ACTION = 8

+READ XnC STATUS

 ISOLATE SnB PARIYY I R@

+SENSE T/0 COnRAND?

N0, JURP; CHECK SHB PARITY

1F N0 ERROR, CONTINUE

j INCLUDE URIT CHECK WITH STATUS
1 STATUS ACYION = 9 & SEND STATUS

s TRUNCATION FLAG?

SYES, Junp

s ISULATE THE DRIVE NO. AWD...
$ [NCLUDE CHAN. END/DEV ERD
sSET LARGE POLLING DELAY TIRER
1SEHD NORMAL STATUS

+1F Snb PARITY, EQUIF. CHECK

SETPARE READG2_SHR_H#B L BHIP READG2

RUHSKB R10,7
TSTRBIT R15,2

BUZ.P NCHELT)

SETPGE NCHPLT1_SHR_18B % BOZP
JHP READZ4

SSTATUS ACTION = 7
sCHANNEL TRUNCATION?
+JF NOT, SEND NORMAL STATUS
HCAPLYL
JELSE, SEND YRUNCATION STATUS

i ASSEMBLE SENSE BYTES INTO A-FORHAT HORDS,

i
SENS30:

TSTREQU R3, HEFFF
ALDREG R3, IREG & BOZ $+3

INCRE R3

OR DB,B,RANI,RA & JuP $+2
RSTRBIT R, 1FF

RSTRBUT RY, 109

DECRB R6

RTOR R15,R1 % CISR ALUZ,SENS30

R 7B,L5BOZ,,RU & PGHLD 7
LSHFTDL RO

TSTBIT R1,2

DECRB R4 & CJPOP NALUZ, SERS4H
BHI SENGHY

RYS

+15 THIS BYTE IERUS?

+IF YES, JURP; LOAD BYTE ADDR.
s INCR. BYTE ADDRESS

JHERGE THIS BYTE WITH OTHERS
JIERUS TO THIS BYTE

JRESET BIT 8

sDECR. BYTES PER WURD

JIF 8, SERD A WORD; FLAGS T0 RI

SLEFT SHIFT...

;THE DATA 9 PLACES

s TRUNCATION FLAG?

SIF SET, JunP; DECR. ASSY. COURT
s1F NDT 8, GET NEXT BYTE

SELSE, RETURHN




HALE Listing: C:Shccl.sre

Addr

JoD16 EQ400 1358
GHD17 34329 FFFFF
panLg 37354 Fangs
#8019 37333 fO1E0

8aD1A 34126 1FECD
28018 FFFFF 1F52C
#aD1C 93343 Faue3
89010 2400F 1F32C
BAD1E 1D342 Fueaz
8BDIF FFFFF 4F@03
#8020 335F0 BB7FF
BaD21 2490E £00Q3
88022 376@EF 1F32C
98023 333FQ 38323
#8D24 AB3F3 FFFFF
00023 3488F 1F52C

88026 133F4 FFFFF
98027 FFFFF 33528
aDz8 05342 faee3
#UD29 85343 roeaz
BUD2A FEFFF EBDIA

BaD2B 37343 AF1EYW

88D2C 3413E FFFFF
08020 4614D AFOFF

2002 3710E Coadl

#0D2F EB408 1F33D
#0030 3715E FOOUS
88D31 FEFFF Caozd

88032 £N400 1F33D
88D33 3713€ FA300
80034 FFFFF C£O0BS
88035 FFFFF EB33D

lLine

6389
6394
6391
6392
6392
6394
6394
6393
6336
6397
6398
6399
6600
6601
6602
6603
6604
6683
6606
6607
6608
6609
6610
6611
6612
6613
6614
6613
6616
6617
6618
6619
6624
6621
6622
6623
6624
6623

6625 +

6626
6627
6628
6628
6629
6638
6631
6632
6633
6633
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ASSEMRLE AND SEND SENSE BYTES

i COHVERT ERROR/USAGE LOG TO BYTES FOR SENSE BYTE ASSEUBLY

!
SENSTB:  JSR.P ERRLOG

SETPGE ERRLUG_SHR_HEB & JSRP ERRLOG

RTOR RZ,RY
RDASKB R4,3
RUNSKB R3, 1€0

!

SENS71:  ALDREG RZ,IREG & JSR SMBRDA
ISR SENSTS
ADD DB, B,NSK1,R3 & NUP Dg3
RTUR RE % JSR SEHSTS
SUBA DB, B,NSK1,R3 & NOP D42
PSHLD 3
RSHFTZ R
ALDRESU RY, IREG & LDCT 3
RDREGR IREG & JSR SENSTS
OR I3,RSBZ,,R0 & CIPCHT EVCHTZ,$
TNCRB R
RTO RO & JSR SENSTS

DECRE R4

BOZ SENST3

ADD DB, B,NSK1,RZ & NOP De3
ADD 1B, B,HSK1,R3 & HOP Di2
InP SENST)

i
SENS73:  RDREGB nSK1,R3 & RTS H#1Ed

H
SENSTS:  ALDREG R3, IREG
AND D@, FOUTL, HSK1, RART & RTS HaFF

SLOC. OF ERRUK/USAGE LUG

$SAVE LOC. TO CLEAR LUG
sPRESET TTERAT (0N COURT = 3
{SET LOC. OF 18T BYTE

SHET THE NEXT LUG HORD
sLUAD BITS 24-31
sINCR. BYTE LOC.+ 3
sLUAD BITS 0-7
1DECR. BYTE LOC.- 2

+ROVE BITS 16-23 InT0 POSITION

sLUAD BITS 16-23

JHOVE BITS 8-15 INTO POSITION
$TNCR. BYTE LOC,+ 1

;LOAD BITS 8-15

sDECR. ITERATION COUNT
$(F COUNT = §, June
sLOC, OF NEXT LUG HORD
JINCR, BYTE LOC.+ 2
sASSENBLE NEXT 4 BYTES

$PRESET BYTE POINTER & RETURNM

;LOAD THE ADDRESS
$AASK & WRITE OHE BYTE; RETURN

;  This subroutine clears all sense bytes except 4. Unly IREG 15 used,

!
CLRSENS: NOVE IERU,IREG & LDCY 3
JSR.P CLR2S

SETPGE CLRZ3_SHR_H#B & JSRP CLRZ3

HOVE NHSKZ, [REG & NOP SENES

LDCT 32

JSR.P CLR2S

SETPGE CLR23_SHR_H#B % JSRP CLRZS
ROVE HEK2Z,IREG & NOP SENZ1T7

LBCT 3 '

JHP CLRZS

.
H

;Starting at Sense Byte U...
jClear first ¢ bytes .

jHext byte 15 3
jClear the rest of the Sense
;Loc. of new Sense bytes

;Thare arg & of thea
iClear them & return

TITLE CD2 0.5. — EMDIME ROUTINE
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fddr Line CDE 0.8, — EMDING #=OUTIME




HALE Listing: £136ccl.src

fddr

#8036 45330 FOBFF
80037 33330 ra4ed
G836 33330 raspa
g8D39 373F9 ro3ed
38D3A 373F7 FOODA
#9038 43957 rages
BAD3C FFEFE 33079

HBDAD 4530F faeez
YBD3E FFFFF E0D79

HeD3F 37359 rhudB
28148 35330 Fa200
gan41 3419F FOZ3F
39D42 3413F Foae3

HAD43 E4170 4Fu02
80044 91733 887FF

88045 3413E FFFEF
#0046 S70EF FFFFF

Line LD ().

G644
6643
£646
6647
6648
6649
6630
6651
6632
6633
6694
6635
66356
6637
6634
6639
6660
6661
6662
6663
6664
6663
6666
667
6668
6669
678
6671
6672
6673
6674
6673
6679
6680
6681
682
6683
G684
6683
6686
6687
6695
6696
6697
6697
6698
6699
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Se o ENMDING ROUTINE

jUPON ENTRY: R3 = RECOVERY ACTION
R18= STATUS ACTIOM CODE (R9 (F URIT CHECK)

.
'

.
1
'
!
.
!
.
]
a2
|
'
I
.
H
.
H
1
1
.
1
»
H
.
L)
s
1
.
!
.
I
.
1

i
i
i
E

nnap:

EnDér:

i

i

1
END1D:
EnD18A:

-

R13= DRIVE HUMBER

REGISTERS USED: RO,R1 & R2 = SCRATCH

R3 = RECUVERY ACTION OR...
BET FOR THIS URIVE (24-31)

R4 = BIT FUR THIS DRIVE (§-23)

RS,R6 = USED [F UNIT CHECK,

NOT USED WITH OTHER STATUSES

R7 = [LD FLABS
RE = BIT FOR THIS DRIVE (24-31)

R9 = POLLING DELAY TINER FOR WAIT roop

R18= STATUS ACTION COBE
R11= 3 SECOWD E.1, TIAE-OUT TIHER
R12= HEAD HO. IF URIT CHECK

HOT USED WITH OTHER STATUSES
R13= 5TATUS (24 LSB'S)
R14,R13 = FLAGS

STATUS: CHANNEL ENMD/DEVICE END

NSKRBIT R13,HAFF
SETRBIT R13, 400
SETRBIT 13,880
RURANB R3,DLAYDE
RORARB K7, ILDFLG
TSTRBIT R7,4

BNI ENDSO

NSKRBIT R15,2
JHP ENDSH

STATUS:  UNLIT CHECE

RUHSKB RY, 4B
SETRBIT R13,260
ALDRAR 89, STATACT
ALDRAN R3, SEHD?

CTL HIO,RSTODID & PSHLD 2

LGHFT2 R3

ADD 4B,L5BI,R3,R3 & CLPCAT EVERTI
ALDREG R3, IREG

ROREGR [REG

+DELETE ANY EXISTING STATUS
sSTATUS 1S DEVICE END

sSTATUS 1S CHANNEL END

;U HSEC. DEV, EAD DELAY TIRER
:GET ILD FLAGS

sCHECK ILD RURNING

SIF 1T 1S, Junp

jCLEAR ALL FLAGS EXCEPT TRUNCATION

sSTATUS ACYIUN = OB
sADD UNET CHECK $TATUS

sSAVE STATUS ACTION FOR LATER
;5AYE RECOVERY ACTTON FOR SENSE

$AOVE RECOVERY ACTIUN INTO POSITION

jHOVE JT TG I-REG
;STROBE XFER. REG.




HALE Listing: CiSbcel.sre

Addr

gaD47 DAFFA FFFFF
dapaB 31360 FFFFF

H8D49 4303E FUzed
U0D4A FFFFF 3394F
#BD4B 373FB FOBAF
2ap4c 373r0 FaoBg
#8D4D 341@F FOEBG

HBD4E EB402 1F202

HRD4F 373F7 FUOBA
20050 43057 Fa484
88D51 34356 33033

88D5Z 37358 raunt
§UD33 431C8 FFFFF
#8054 3439A 33663

#0039 34363 FFFFF
BuDSe 3715E FU100

4O057 £8403 1F236

daDs8 £Q488 1F34B

2aD59 £0498 1F340
88DSA 373FA FBZoF
38038 43837 faoa4
38D3C FFEFF 33066
#8030 4335F feaa
#8DSE 3705F Foa2A
@90SF DOFF3 FFFFF
8BDER 33339 FOD4E
gape1 37380 Caanl
#8D62 43058 fAR44
BAD63 24363 33366

0aD64 £8403 1F383

Ling 2D

6780
6781
6702
6703
6704
6785
6706
6787
6783

6788 +

6703
6714
6711
6712
6713
6713
6729
6738
6731
6732
6733
6734

6734 +

6736
6736 +
6738

6738 +

6729
6743
6744
6743
6746
6747
6748
6752
6733
6754
6733
8756
6736 +
6757

}
ENDIL:

3.5.
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~ ENDING REOUTINME
RDYFR SHC, RO JRECOVERY ACTION TO RY
R AB,b,RE,R13 JHERGE RECOV, ACTION WITH STATUS
TSTRBIT R14,200 ALTERNATE TRACK FLAG?
BUZ END1L $ IF NOT, JunP
RDRARE R11,ALTCYL {GET THE ALTERNATE CYLIMDER...
RURAHB R@,ALTHEAD +AND ALTERHATE HEAD...
ALDRAM R, CURHD i 18 ORDER TO...
JSR.P ILDSENS+2 $SET UP SENSE BYTES
SETPGE ILDSENS+2_GHR_H#B & JSRP ILDSENS+2
RDRANE R7,ILDFLE $GET ILD FLABS
TSTRBIT R7,484 ;ILD RUR OR DEFECTIVE TRACK?
RTOR R3,RE & BNZ END1S i IF YES, JunP; R/M FLAGS TO RE
RONSKB  RE, 1 i
AND 1B, FOUTL, HSINST,RE 1HALD SELECTED?
RTOR RY,R18 & BOZ ENDTS $NO, PROCESS UNEXPECTED E.1.
RTOR RE, RS READ/URITE FLAGS BACK T0 RS
HOVE HSK2, [REG & NOP Hetyd jSH-IRPT. RASK TO IRES
JSR.P HAIT4SMH) jHATT FOR Sn-DURE
SETPGE WALT4SH+1_SHR_H#B & JSRP WALT4SR+1
JSR.P RETRDB ;$Reset the HDB board
SETPGE RSTHOB_SHR_H#B & JSRP RuTHDB
JSR.P CLRHSSN $RESET HSSR BOARDS
SETPSE CLRHSSH_SHR_HYB & JSRP CLRHSSH
RORANE R18,STATACT $RESTORE SAVED STATUS ACTION
TSTRBIT R7,4 jCHECK TLD RURNING
BHI END17 i IF RUNNIRG, JunP
HEKRBIT R15,2 jCLEAR ALL FLABS EXCEPT YRUNCATION
RONSKE 24 jGET #SB'S OF 2-5ECOND TIRER
RDXFR SRC, ,R9 $SET 2-SECOND DEVICE Enb...
SETRBIT R9,H#D4E 1 DELAY TIRER
ROREGE HIOST,RO & LDET 1 jREAD HAIO STATUS
TSTRBIT RB, 44 $E.F. OR ADDR. HURD?
RTOR R6,R3 & BOZ ERD17 i (F NOY, CONTIRUE; RESTORE RS
JSR.P CLREF ;CLEAR ANY E.F. FUNCT WURD...

SETPGE CLREF_SHR_H#B % JSRP CLREF
JSR.P CLREF ;AND ADDRESS HORD




HALE Listing: Ci:dbeccl.src

Addr

08063 €0483 1F383

48De6 3718F FAAZC
0aD&7 FFFFF €8D79

HBDEB 3735A FHABY
80063 43350 FORFF
H8D6A 373F9 FUdE4
yles 379FF ra247
YBDEC 4GWSF FOBBF
B8DED 6919 FB3E4
YHDGE FYFFF £HDSE

80D6F 3735 Faud
2en78 43350 F19FF
88071 33330 roHe8
80072 34338 EAD39

#2073 3733A FaBA3
#8074 43330 FOOFF
#3075 33330 FO400

BUD76 373F9 FE3E4
48077 35359 Fua2e
88078 373f7 rBEBA

48D79 45057 FOA64
Han7A E46F1 3357F

80078 J41EF FUIF2
2eD7C 5854 Fu0a4
HBO7D E44U2 13E0F
YOD7E £10498 £¥Da7

Line DI

6757 +
6738
6739
6766
6772
6713
6774
6773
6776
6777
6778
6779
6748
6781
6782
6783
6784
6783
6786
6787
6791
6792
6793
6794
6793
6796
6797
6802
6483
6804
68H3
6806
haa7
6808
668069
6814
6811
6813
6817
6818
6819

0.
1
END17:
i
i
H
£

nb2u:

&

- wam wm

END3R:

i
i
i
END4D:

END40A:

1]
END41:

i
END38:

ENDIBA:

i
ENDGEB:

TATUS:

Fri fug 17 87:38:22 1990

- EMDING ROUTINE

S.
SETPGE CLREF_GHR _H#B & JSRP CLREF

RESETRAM SKRETRY
Jnp Endsd

STATUS:

RDNSKB R18,4
NSKRBIT R13,HeFF

RDRANB RY, DLAYDE

RURAMY 115287

TSTABIT HeF

XOR AU, FOUTL, &3, RARE & HOP DLAYDE
Jne Enbyl

ATTENT LN

RDHSKB R18,1
HSKRBIT R13, 1UFF
SETRBIT R13,5600
RTOR R3,R8 & JHP ENDAL+L

STATUS:

RDHSKB R10,5
HSKRBIT R13,HeFF
SETRBIT R13,400

RDRANB &Y, DLAYDE
SETRBIT R3,20
RDRAMB R7,ILDFLG

TSTRBIT R7,4
CIL HIO, EHCHT & BOZ ERDSUB

ALDRAN R14,R14SAVL
TSTRASK R10, 4

Page 124

;CLEAR SEEXERR RETRY COUNT
;$continue

CHANMEL END OMLLY

15TATUS ACTION = B4

JDELETE EXISTING STATUS

$GET DEVICE END DELAY TIRER
JBET LSB'S 0F E.F. couny

; ISULATE THE 4 LSB'S

JCHANGE THE DELAY TIRER Anb...
$SEND CHANNEL END ONLY

;STATUS ACTION =)

DELETE PREVIOUS STATUS

1ADD STATUS:  ATTENTION

$BUT FOR THIS DRIVE (24-31) 1O R8

DEVICE ENMD only

;STATUS ACTION = 3
;DELETE EXISTING STATUS
;5ET STATUS: DEVICE END

+GET DEV. END DELAY TIRER
jHake 1t Llonger
$GET ILD FLAGS

3 ILD RUNNING?
$OF HOT, Junp

sSAVE R14 FOR TLD ENDING
JIF STATUS ACTION HOT = 4...

CTL HIO,HORVGTR & CJSR WALUZ,RELDRIV ;RELEASE & DE-BELECT THE DRIVE

CTL HS5M,RETUSEL & JnP EnBSY

£QU ¢




HALE tisting: C:iSbcol.src

fddr

YBD7F 370FF FU2F4
aphee uritg 33570

#2081 4085F F1i00
20082 £4402 33087

20082 33350 Foem
#8084 E186B 1F6R9
89083 53330 Fuedl
#0086 FFFFF 17609

QU087 £1003 FFFFF
G0D88 EALTD FFFFF
98033 4393E Faeaz2
B8DBA GUIEE J3DFC
40D3B B17AA FFFFF
GRDBC 4503F F1008
2uD8D FFFFF 33094

BUDBE 43030 Foa7f
HODEF 6A3DD FFFFF
#8D3Y 373F2 FBZF4
80091 FFFFF 33333
Q8092 334F0 FFFFF
80093 30300 FFFFF

#BD94 45637 FOABY
#8095 £8402 338C2
#6096 5535F f1660
gan37 4303F Faeaz

88098 GU3FF 3339
88033 35334 Fo08a

Line D 0L 5.

64833
6836
6837
6828
6839
6848
6841
6843
6847
6851
6833
6834
6839
868
6863
6866
6867
6068
6869
6674
6873
6876
6877
6878
6879
6880
6881
6842
6883
6883
6884
6885
6333
6830
6891

EHDS1:

i
ENDOIA:

Fruv fug 17 87:38:22 199

— ENDIME ROUTINE

RDRARG THOORIV

Page 123

; THO DREVES PER Un(1?

ADD DIC, FOUTL, ZERD, ZERD & BOZ ENDSUA ;1F NOT, JUST KELEASE DKIVE

TSTRBIT R15, 1068

CTL HIO,HDRVGYR & BRI ENDSY

SETRBIT R13,1

CTL HSSH,RETUSEL & J5R SELREL

RSTRBIT R13,1!
JSR SELREL

EQU $

CTL HSSN, HPCRST
CTL HIO, RSTODID
TSTRBIT R14,2

XOR AU, B,R14,R14 & BNI END7O
ADD 4B,LSEZ,R18,R10

TSTRBIT R15, 1088
BNZ ENDI1A

TSTRBIT R13,7F
XOR AU, B,R13,R13
RORARE RZ, THODRYY
BOZ $42

OR 1B,RSUBI,,RE
0R AQ,B,R13,R13

TSTRBIT R7,4
BNL.P (LDEND

SETPGE ILDEWD_SHR_H#B & BuiP ILDEND

RSTRBIT R15,1008
TSTRBIT R15,2

XOR AQ,B,R15,R%13 & BOZ ENDOIB

SETRBIT R10, 84

sCOLLISION FLAG SET?
iYES, ALL THIS STUFF HAS BEER DORE

$SELECT & RELEASE UPPER DRIVE

$SELECT & RELEASE LUWER DRIVE

SRESET ARY HSSH UPERATION
sRESET ODR/IDR

sCHECK FOR FURCED E.F. FLAG

s1F FORCED E.F., Junp

SHOVE STAT. ACTION (HTO POSITION
SCOLLISION (ILD ADY. CYL.) FLAG?
+1F SET, Jump

+ ISOLATE PHYSICAL DRIVE NOL IH Q...

;AND DELETE IT FROR R13
+THD DRIVES PER UNIT?
$(F 00T, Junp

$1/2 DRIVE N0,

sLOGIEAL DRIVE YO R13

;CHECK TLD RUNNING
i IF RURKTING, RETURN T0 ILD

SRESET COLLISION FLAG
jUHECK TRUNCATION FLAG

SIF NOT, JURP; IF YES, RESET 1T
1SET CHARNEL TRUNCATION BLT




HALE Listing: C:SGcel.sre

fddy

HODIA T41DA FEFFF
9uD9B 74308 FFFFF
ABD9C T4IAC FFFFF

4803 37351 FOUES
BUD9E 43081 FFFFF
B8D9F £B204 33009
UADAQ E4481 FFFFF
BBDA1 37351 F1de4
BODA2 E4L7B FFFFF

UUDA3 37338 FUdIE
UHDAY DBFFB FFYFF
B8DAS 3533B rad4s
g8DA6 45881 335CA
#UDAT7 133FB 33946

HUDAB 46158 FAE0Y
B#DAT 34308 33DCD

BEDAA 420FF 4F QB4
WeDAB 370BF B3DAF
B8DAC 4684F BBBG4
28DAD EA2B4 33DAF

BODAE E0BSA FFFFF
BODAF 34343 £2064
BBDBA 3715E o240

#0DB1 E@408 1F33B
BaDB2? 3335F FEFFF
BUDB3 37351 FobEF
da0B4 J411F Fadzd

8#DB3 35040 FEEFF
4obBe G6158 Fo0Ua
§8DB7 EBRBY 335E6
44DB8 4605F roced
BBDBI 6615H FHsdd
UuDBA £4402 33DBE

Line 2DE

6832
6893
6834
6895
6336
6897
6894
6899
6909
6982
63%6
6987
6304
6909
6918
6911
6912
6913
6914
6913
6936
6337
6338
6939
6340
6941
6942
6943
6944
6943
6946
6347
6947
6948
6364
6963
6966
6367
6973
6374
6973
6976
8977
6378
6979

fri fug 17 87:38:22 1950 Page 126

= ENMDING mOUTINE

i

ENDS1B:  HALDREG R13,UBR1
NALDREGY R13,UBR2
NALDREG R18,UBR3

AND 1B, 8, HIOST, R1
CTL SHE,RSTIDAK & BNZ ENDSS
CIL HI0,HORVETS

LTL HI0,8ETEL

1
ENDS2A:  RDASKB R1L,1E
RDXFR SNC, ,R11
SETRBIT R11,848
AND DB, &, HIOST,R1 & BOZ ENDS6
DECRB RIU & BOL $-1

RYUR R13,R8 & BRI ENDSY
FECEIVED.

RESETE & PSHLD 4

ROREGA HIOST & CJPOP RALUZ,ENDS3+1
AND DU, @,HSK1 & CLPCHT EVCNTZ, Hea
CIL SHC,RSTIDAK & BNI ENDS3+1

CTL SHC, UNPRST
% JHP EITRALE
MOVE NSK2,IREG & HDP HE200

SETPGE AGEDI_SHR_H#B & JSKP AGEDI
RSTRBIT RS, H3EFFF

RURSKD R1, Haf

ALDRAR R1,EFALLOY

MASK DB, B, NSK1,R13 & NOF HEFF
TSTOEQU  Boew

CTL SHC,SACRST & BOZ ENDGZ
YSTUBLT HECHR

TSTOERY 440

CTL HIO,HDRYGTR & BHZ ENDS4

sLOAD THE...
iSTATUS T0 THE...
sU-BUS REGISTER

|
!
i
;GET INTERRUPT RASK |
jLHECK FUR E.F. OR PARITY ERR. ]
1F E.F. OR PARYTY ERR., June |
jENABLE STATUS T HID |
{§hask for IAJEF |
$SET £ L. !
|
1
|
|
|
1
\

1SET Gd-ms...

sE L. TIRER TO R11

3 IF 98-ms. TIRE-OUT, Junp
JIF HO [NYERRUPT, JunP BACK

sCHECK FUR E.F.
$IF E.F., Jump

DELAY AnD CHECK FOR AN E.F.

12 psec TIRER

$IF E.F., DOW'T DE-SELECT HALO

;CHECK FOR E.F.; DECR. TIRER |
s 1F E.F., DON'T DE-SELECT HALO

s DE-SELECT THE HID

sSTATUS 12 HSB'S TO R3 (TRACE 0PT.)
sLOC, OF E.1. DISPLAY
sUPDATE £.1. DISPLAY

JCLEAR FLABS EXCEPT COLLISION
;Allov E.f's on all HAID's
;5ava mts for £.f's alioved

sDELETE DRIVE HUMBER
sCHECK FOR ATTH. /EBUSY
$IF TRUE, Junp
 [SULATE CE/DE UALY

s CHECK DEVICE END UNLY
$(F HOT, June




HALE Listing: L1d6ccl.sre

fddr

0aDBB 34308 1F32
BBDBC FFEFF 1F1D3

40DBD £0403 1F367

BODBE 373F) FO271

BODBF 65831 Fu180
B4DCY FFEFF 33DC3
#abcy 43030 Fo209
HUDC2 FFFFF 1352€

8aDca 4583F F1068
080C4 E7CR0 33DDF
88Des 43030 rozad
09DCe £4402 333eF
H8DCT 373F1 FUB2E
aance 241tF FOA2D
HUDCY FFFEF EQRD2

BUDCA E4177 FFFFF
8a0ck 33334 Fo780
BHDCC 34308 EGDAE

BudCh 37331 raeez
JalCE 43081 FFEFF
28DCF 3788F 33DIC

HeDDE 46U5F FOBEY
ganbt FFFFF 33304

24DD2 £8483 1F383
GBD3 FFEFE EBDAD

28bD4 45030 roGw
§ubD5 E4402 330DA
G8DDe 45830 rochd
89007 GEASF FO400
89DD8 FFFFF 333DA
88bD3 3735€ Foe02

Fri fug 17 87:34:22 1998 Paga 127
Line D 0. 5. — ENDING BOUTINE
6382 RTUR R13,R8 & JSR SEL4d sCORPUTE BIT FOR THIS NRIVE
6384 JSR SELYY +CLEAR SEEK COnP. PEND, THIS DR,
6989 JSR.P CLRSECT jCLEAR SAVED SECTOR THIS DRIVE
6983 SETPGE CLREECT_GHR_H#bB & JSRP CLRSECT
6986
6987  ENDS4:  RDRAHB Ri,EFSTACK+) $GET CURRENT CONBAND CODE
£388 TSTRASK 1,180 jCHECK FOR SENSE 170
6989 BNZ ENDSS i1f not, continue
6930 TSTRBIT R13,20¢ ;Status = Unit Chack?
6991 CJSR ALUZ,CLRSENS 111 not, clear Sense Bytes
6932
6993  END3S:  TSTRBIT R15, 1084 CHECK COLLISION FLAG
69% CTL OCP,UCPDSEL & BNZ EHDGI IF SET, SEHD COLLISION STATUS
6999 TSTRBIT 33,6260 ;COLLIS10N STATUS OR UNIT CHECK?
7083 CTL HIO,HDRVGTR & BUZ ENDG4 i IF HOT, jump; disable U-bus
7805 RDRANB R1,BITHIO $GET THE BIT FOR THIS HALOD
7696 ALDRAN R1,EFALLOY $NEXT E.F. MUST BE ON THIS HAIU
7807 EWDSSA:  InP WAITGO sRETURN TO HAIT LOOP
s ;-
7009  ENDS6:  CTL HIO,RSTEL RESET E. 1.
1810 SETRBIT 18,708 ;Add bits 32-3¢4 for E.[. tioe-out
7811 RTOR RI3,RA & JhP ENDS3 UPDATE STATUS DISPLAY
1812 )
w3 g EoF . BECEIVED FOLLOWINMG AN E. L.
1)
7815 END37:  RDNSKB R1,2 $HASK FUR E.1. GENT
7816 KD DB, 8, HI0ST,RL sCHECK FOR £, L. SENY
7817 RDREGE HIDST % BNI ERDEY $1F SENT, WALT FOR L.A,
ms
7819 ERDOH:  TSTUBIT 1 ; CHECK U-BUS PARITY
7829 BOZ $+3 i IF nOY, Jump
7821 JSR.P CLREF jCLEAR ANY ELF. AND...
7821 SETPGE CLREF _SHR _H#B & JSRP CLREF
7822 _JnP ENDS2 sFORCE AR E, 1.
7823
7828 TSTRBIT R13, 8000 ;CHECK FOR ATTENTION STATUS
7029 CTL HIO,HDRVGTR & Brl END3Y i IF ATTENTION, HOT A FORCED E.f.
7834 TSTRBIT R13,H#ced + ISULATE CHAN.END/DEV, END
9 1STOHSK 408 JCHECK FUR DEVICE END GHLY
7832 BOZ END3Y +1F D.E. OWLY, NOT A FORCED E.F.
7833 RDASKB R14,2 jSET FORCED E.F. FLAG

7834
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Addr Line 2D 0.5, — ENMDINMG ROUTINE

7833 END33:  LDAR.P EFPRUCI

UADDA E@408 SFA7D 7839 + SETPGE EFPRUC3_GHR_H4B % LDARP EFPROC3
deDDD £eass eova2 7041 CTL SHC,WRARST & JHP HAITGQ {PROCESS THE ELF.
842
@opDC 3535F F1@88 7043  ENDEB:  SETRBIT R13,1800 $8ET COLLISION FLAG
000DD 37351 Fiaee 7944 RDHSKB R1,1080 JALLOY I.A. ORLY
BUDDE FFFFF EBDA3 7043 JHP ERDS2A JHALT FOR IT
7846
W47y ELFC/ZECT. DOLLIS1OM
a8
80DDF 373F) FAB2E 7849  ENDGI:  RDRAHB R1,BITHIO jGET ALLOKED E.F, BIT
AODEG J411F FE02D 7450 ALDRAR R1,EFALLOY $HEXT E.F. HUST BE OR THIS HATO
HADEY E4482 SFSE3 7051 CTL HIO,HDRVGTR & LDAR $+D#2
BADEZ FFFFF E0B63 70832 Jnp EFPRUCL JBET THE E.F. FOR DISPLAY
BADE3 35350 F7H00 7053 SETRBIT R13,7004 16TAT. HOD., C.4. END, BUSY
gaDE4 37354 Fo0683 7854 RUASKB R19,3 JSTATUS ACTTOR = 83
HBDES E4177 EUDYH 7855 CTL HIU,RSTED & Jup Enbay {RESET E.I. SENT STATUS & SEND E.L.
7936
BADER 373F1 FOBZF 7057  EMD62:  RDRARB R1,ATTHHIU $GET ATTH. HID HURBER
B8DE7 34712 FFFFF 7838 UR AL LSBL,R1,RZ. ;CORPUTE LUCATEON...
HUDEB Q1712 FFFFF 7H39 ADL AB,LSBI,RY,RZ sUF ATTENTION PENDING...
BADET U9342 FOO72 7068 ADD DB, B,N5K1,R2 & NOP ATTHY 1FOR THIS HIO
BADEA 3412E 1FBCD 7061 ALDREG R2,TREG & J5R SBRDA $GET ATYN, PENDING THIS HIU
HODER 1348 FFFFF  T¥62 HASK AB,B,R4,RE ;DELETE THE BIT...
BADEC SEABF FFEFF 78R3 RASK A, 8,RE tFOR THIS DRIVE...
BADED 3412€ 1FOCE 7064 ALDREG R2, TREG & JSR SHBURTA 00 THIS HIO...
BBDEE E4482 EADCI 70635 CTL HIO,HDRVGTR & JnP ENDS3 1AND EXIT
TeE6
7867 3  The following code helps to balance system performance when running
7868 juwith a fast host and/or Hulti-host.
7069
BODEF 6305A FORAIB 7878  ENDE4:  THYRHSK R18,18 jStatus flction = A7
BODFA FFFFF 33DFB 7071 BRI END&S s 1f not, go to Hait Loop
80DF1 37352 FOBS4 7472 RDNSKB RZ, SKPEMD
BODF2 3412€ 1FECD 7073 ALDREG R2, [REG & JSR SnBRDA iAny Sesk Complete Pending?
BODF3 37198 335FB 7074 HOVE SPIST,ZERU & BOZ ENDG3 i1 not, go to Hait Loop
88DF4 34304 335FB 7073 RTOR R8,R4 % BOZ £RDES j0f no E.F., go to Hait Loop
@BDFS 3715€ FOZBS 7476 NOVE NHSKZ, IREG & HUP DROMCYL
QUDFG 323F3 1FUCD 7877 UTOR R3 & JSR SHBRDA iAny drivas Un-cylinder yat?
BEDF7 51184 3330A 7478 HASK AB,FOUTL,RH,R4 & BOZ POLLI® ;11 not, Yait Loop via Polling
gaDFa 322F1 33BAA 7079 8TOR R1 % BRI POLL1B J1F any (8-23) #ln-cyl., Polling
88DF9 51113 FFFFF 7860 HASK A, FOUTL,RI,RE 11 any (24-31) not Un-cyl...
Q8DFA FFFFF 33BAA 7081 Bz POLLLY iHait loop via Polling routine
48DFB E7CUG EDBM2Z 7482 ERDES:  CYL OCP,UCPDSEL & Jnp WALTHY iDe-select UCP & go to Hait Loop
7843
7o 3 FORCED E.F. FPROCESSTME
ey
7886 END7@:  ADDWBIT B, SENBO jAdd Comm. Reject to Sense
HUDFC 373FQ FoBEQ 7086 + RDRARG R, SENYH
BUDFD 35350 FOBED 7086 + SETRBIT RG,80

DODFE 3410F Fogde 7086 + ALDRAR RO, SENGE
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Addr

SUDFF 37356 FOBAI
QUEDE 3410F Faey7
BBEBY 37359 rouBr
HOED2 45250 FROFF
UBERT 37333 FOUB4
BAENS FRFFF £9D40

HBE@S 373F9 FU3E4
BUEQG 741DA FYFFF
BHEQ7 749DB 1f6R9
UAEQS 433FF EQDCA

QUERT 4505D FUBTF
UOEBA B220@ rooed
BUEGR 323F0 FFFFF
BOEQC J1EQF FFFFF
HBEBD FFEEF 4FOU7
YHEQE E£1007 887FF

BUEGF B2208 razed
BUELY FFFFF CHA0E
HUETY E10BA 98611
UBE12 E100B FFFFF
HHELS E1616 FFFFF
UBEL4 B2203 Areee

Fri Aug 17 B7:38:22 1930

Page 129

Line ODO L8, — ENDING 2OUT LN

7087 SETHB(T 3,5En87 15ense 7 = Term. by forced E.f.
TUBT + RDRSKB  RE,9

1087 + ALDRAR RO, SENYT

7088 RORSKE RY, HeF 1STATUS ACTTON = dF

7483 HSKRBUT R13,H¥FF jDELETE EXISTING STATUS
7494 RDASKB R3,4 $RECOVERY ACTION = 4

71891 JuP ERDIRA $SERD UNIT CHECK

7492

7893

7894 NOTE: THE FOLLUMING CUDE TS EXECUTED ONLY IF THE PRUGRAM ATTERRTS
7893 ;TO SEND AN UNEXPECTED E.I. RO E.1. WILL BE SERT, BUT STATUS WILL BE
7896 ;DISPLAYED.

W

7898  EnD75:  RDRANB RY,DLAYDE (ALLOW E.F.'5 ON ALL HIO'S
7899 HALDREG R13,UBRY LOAL ERROR STATUS...

7100 HALDREGU R13,UBRZ & JSR SELREL ;10 THE U-BUS

7101 RESETR R13 & JHP ERD36 $SANE DISPLAY AS UNACKHOWLEDGED...
7182 E.l.

7183

T4 3 THIS SUBROUTIKE SELECTS A DRIVE 50 THAT IT nAY BE RELEASED.

183 ;UPON ENTRY: R13 = PHYSICAL DRIVE RO,

7186 ;REGISTERS USED: R® & 0.

ner

7116 SELREL:  TSTRBIT R13,7F +15BLATE DRIVE MU, OHLY
117 HRYE HSSKA,LDDRBO & nOP @ {CLEAR DRIVE BUS QUY RES.
7114 8T0R RY s DRIVE n0. TO RH

7119 WRTL HSSH,LDDRUSEL, RB JLOAD URIT SELECT REG.
7128 PSHLD 7

n CTL HS5M,SETUSEL % CLPCHY EVONTL  ;SELECT THE DRIVE

nz

N3 RELEASE & DE-SELECT & DEIVE.

nas

7125 RELDRIV: HRTE H5SRA,LDDRBO & HUP HuZ48 ;BUS GUT TO RELEASE THE DRIVE
N2 LOCT 6

1127 CTL H55Mm,5ETAGY & CJPCNT EVCNTL,$ RELEASE THE DRIVE Anl...
na CTL HSSR, RETUSEL ;DE-SELECT 1Y

7132 CTL HS5M,RETAGS

7133 HRTE HSSNA,LDDRBO & RYS jCLEAR DATA BUS UUY & REYURN
na g

7144

7145 TITLE QUIF HANDLER
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Addr Line OIZF HANDLER
147
7148 3 THIS SUBROUTINE SELECTS THE UCP In A CHAN A/B ENVIRUNRENT
43
7158 ; EMTRY PARARETERS:  NUNE
7151 ; EXIT PARAMETERS:  ALU = @, OCP SELECTED.
7152 ALy = 1, OCP ROT SELECTED
7153 ; REGISTERS USED: RY
nas
@BE1S 3418E FFFFF 7155  SELOCP:  ALDREG R, IREG ;LOAD RETURM ADDRESS
BUEL6 34909 COFFF 7156 ALDREGY R, [REGH & LDCT Hafff
BREY7 £788B FFFFF 7157  SELOCPA: CTYL OCP,UCPRER sREBUEST THE OCP
QUE18 C7F00 FFFFF 7138 RD OCP,UCPSTAT,RY
UBE1S C7rB0B FEFFF 7159 RD GCP,OCPSTAT, RO
BOELA C7FQ0 FFFFF 7160 RD OCP, OCPSTAT, RY
BUEIB 45150 feapr 7161 1STBIT RB,1 tCHECK FUR OCP AVAILABLE
HOELC FYFFF 33E22 7162 BHI SELUCPB s IF 1T 15, Juap
HAELD FFFFF 98617 7163 CJPCNT EVENTI, SELOCPA ;ELSE DECRERENT TIRER
et
BBEIE ETCHO FFFFF 7163 CTL 0CP, UCPDSEL ;CLEAR OCP REQUEST
BOELF 3705F FU028 /166 RDHSKE 24 ;UCP HOT AVATLABLE SENSE
et JSR.P SETSEHI2 +5ET SENSE BYVE 12
QUE20 £0402 1F243 7167 + SETREE SETSEN12_SHR_HEB & JSRP SETSERI2
BBE2) HF16G 6F7FF 7168 ADD DIC,FOUTL,SHCST,RE & JIR $ALU RUT = &; OCP ROT AVAIL.
1181
BRE22 ETHOB FFEFF 7170 SELOCPB: CTL OCP,UCPRSY JRESET ANY OCP PARITY AND...

BOEZ3 47168 &F7FF TNt AnD DI,FOUTL,SHCST, ZERD & JIR j TAKE NORRAL RETURK (ALU = @)




HALE Listing: Ci3Gccl.sre

Addr

HOE24 321FF FU268
HUE2S 37U3F F186A
UOE2E £7000 arep2
Q0E27 C7r@2 B87FF
QHE28 45352 FR4BY
BOE29 65152 FOUAL
BREZ2A 120FF 33620
BOE2B FFFFF 33E26
ABE2C 37168 EBE43

HBE2D B70EE £2023
Q0E2E 9710F 4Fdet
BBEZF 9718F BR7FF
JUE3S B70RE rag22
BAE3Y B1768 FFFFE
B0E3Z 81788 4Fa02
BBE3T A718F BETFF

HBE34 BTQGE ragzs
BUE3S 9711F 4Fudt
HBE3L 9711F BBYFF
9aE37 B70EE Fu824
HBE3B B1711 FFFFF
GBEST 81711 d4Fde2
GBESA A71LF BHTFF

BUE3B B70BE FOB21
HOE3C 373F1 Fazea
UBE3D 9711F ardil
GUEIE 9711F B87FF
BBE3F FFFFF 1FG3A

BOEAD E7148 FFFEF
#0E41 43051 Fe180
8BE42 37168 33E44
08E43 ET7COB AFTFF

BBE44 45851 FO@AEA
80E43 FFFFF 33€4B
BBE46 FFFFE 1F654
#0E47 43058 r1408
QBE4B 66USF Flamd
40E49 FFFFF 33£46
BBE4R 37160 AFTFF

Line (JF

ni3
4
nis
7176
nr
174
nn
7180
7141
1182
el
7184
7183
7186
187
7188
7189
7199
7191
na
7193
7134
7195
71196
197
7194
7199
7208
28
1202
7283
1284
7205
1205
7287
7208
7289
1218
1211
2
7213
1214
7213
7216
217
7218
7219
7228
722t
1222
1223
1224
1225
7226
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HAMDLER

THIS ROUTERE BILL TSSUE ZOMMANDS TO THE OCF

ENTRY PARANETERS & = COMBAND (1-11) HEX
RO = PARAHETER 31
Rl = PARANETER #2

EXIT PARANETERS SANE AS RB AND RI

REG{STERS USED: RE-R2 & U,

HLDRAR COMNAND $SAVE INCORBING CONRAND
RDASKE H#186A 9ET 10-nS, TINER

CTL 0CP,OCPRER & PSHLD 2 $REBUEST THE GCP

RD OCP,OCPSTAT,R2 & CLPCHY EVEHTL ;GET OCPSTATUS

ASKRBIT RZ, 481 +1SULATE ACTIVE & AVAIL
TSTREQU R2,1 $HOT ACTIVE AND AVAIL ?

DECRE & BOZ ISSCAD4$ +IF YES, JumP; DECR. TIHER
BNZ [SSCiD+2 +UF HOT TIME-OUT, CHECK AGAIN
nOVE SNCST,ZERD & JrP ISSRTN $18-n5. TINE-OUT RETURN

HRTE OCP,OCPADR % HOP D435

HRTL OCP,OCPDAYA,R® & PSHLD 1

HRTL 0OCP,UCPDATA,RE & CLPCHT EVCNTI
HRTE OCP,UCPADR & NHUP D434 jLoc, of Parameter 1 asb's
ADD AB,LSBZ,Ru,RB jflove msb’s...

AbD AB,LSBL,RE,R8 & PSHLD 2 ;into position

HRTU OCP,OCPDATA,RH & CLPCNT EVCNTZ ;STORE PARAHETER #1 nSp’S

jLot, of Parameter 1 lsb's
;STORE PARAMETER 1 LSB'S

HRTE OCP,OCPADR & NOP D337

HRTL OUP,UCPDATA,RL & PSHLD t

HRTL OCP,UCPDATA,RY & CLPCNT EVCNTZ
HRYE OCP,OCPADR % nUP Di3de sLoc, of Paraneter 2 asb’s
ADD AB,LSBL, K1, K1 jflove msh’s,..

ADD AB,LSBZ,R1,Rt & PSHLD 2 ;into position

HRTU OCP,UCPDATA,RL & CLPCNT EVCNTZ ;STORE PARANETER #2 nSB'S

jLoc. of Parameter 2 lsb’s
1STORE PARAMETER #2 LSB'S

HRTE OCP,UCPADR & NOP D333

RURANB R1,CORRAKD

HRTL OCP,OCPDATA,R1 & PSHLD 1

URTL OCF,OCPDATA,RL & CLPCHT EVCRTZ
J5R QICPST

jLoc. of OCP command
et Ucp command and...
;load 1t

iCheck for parity errors

CTL OCP,SCHDACT

TSTRBIT R1, 180

NOVE SHCST,ZERD & BNZ $42
£TL OCP,OCPDSEL & RTS

;SET COnnARD ACTIVE
$CHECK FOR LORG CORRAND
;1F YES, Jump
sDE-SELECT OLP & RETURN

sCHECK FUR LONG CORNAND
s JURP 1F LONG

J6ET OCP STATUS

TSTRBIT R@, 1408 s TSOLATE $HORT DONE & CHDACT
TSTORSK 1008 $SKORT DONE ONLY?

Bl $-3 sIF HOT, WAIT FOR 1T

HOVE SACST, IERO & RTS sYES, RETURN; RESET XMC PARITY

TSTRBIT R1,80
Bl 158CHD3%
JSR GETOCPSTS




HALE Listing: CiS6ccl.src

fAddr

UBE4B FFFFF 1F634
BRE4C 43051 FudLd

UBE4D E@442 B33
HBEAE 45830 F9480
QOE4F 660SF FId8d
HOESE 37168 33661

HUESY 37352 FOED
#0ES2 E£7CR8 1F6IB

§YESS E0402 BFGLT

YOES4 B700@ rogz7
BHESS C7F11 4F@dL
g0E36 C7F11 BAUFF
HBEST DBFFO FFFFF
BOESE 3400F 1F63A
HBEST 38308 AFTFF

BUESA C7rEB COBMY
UUESB L7708 38638
YHESC 45150 Foaue
QOESH FFFFF ASTFF

YBESE 3704F Briag

BOESF EB403 1F243
UHEGY E7COB EB4AD

BEE6Y 45858 r2d00
08E62 34381 33E64
BBEE3 E7CBO BFEB3
Q0EG4 S719F FOOAG
HUEES FFFEF SFEBG
WOEGE B74080 rue22
BBEET C7F18 4rady
Baees C7F18 887FF
GBEGT 81780 4rap2

HBEGA 01700 BHTFF
B8ERE B7R0Y ruv23
HBERC 34301 CBawz
80E6D C7F18 98660

BHEGE EB493 1F39B
BUEGF 31318 33E76
QUE7Y C7FU1 4rumt
BRE7L C7F81 8BTFF

Line (NZF

1227
72:8
1229
7238
7238
23
1232
1233
7234
1235
7236
7237
1237
7238
23
7240
7241
7242
7243
7244
7243
1246
1247
7248
249
1234
7251
1232
1252
7253
1254
7233
7236
1237
1238
7239
7268
7261
1262
7263
7264
7264
1263
7266
1261
7268
7268
7269
7218
n

H
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HANDLER
i
1S5CHD3:  JSR GETOCPSTS {GET OCP STATUS
TSTRBIT R1,19 JCHECK FUOR QCP PAREL "CLEAR"
CIPOP.P NALUZ,ILDZ8 1 IF YES, TERMINATE ILD
SETPGE TLD28_SHR_H#B & CJPOPP NALUZL, [LD28
TSTRBIT R@, 9408 LONG & SHORT DONE & ACTIVE
TSTANSK 3009 ;LONG DUNE ARD SHURT DONE ORLY?
ROVE SnCST,ZERD & BUZ GETPARANS  ;JUNP IF DONE
1
RONSKB RZ,TSSCHDC {RETURK LOC, FRON THE WAIT LOPP
CTL OCP,OCPDSEL & JSR SAVRET }SAVE IT Anb...
JPOP.P WAIT1IQBA 160 TO THE WAIT LOOP
SETPGE UAIT10UA_SHR_HHB % JPOPP HAIT10UA
!
GETOCPST: WRTE OCP,OCPADR & HOP Hy¥27
RD OCP,UCPDATA,R1 & PSHLD 1
R OCP,UCPDATA, R & CLPCHT EVCRTZ ;GET STATUS n5B’s
RDXFR SAC,,RY
RTUQ RO & JYR OCPSTS ;STATUS mSB'S TO @ & CHECK PARITY
ik AU,B,RE,RE & RTS $HERGE HEB'S & RETURN
H
OCPST:  RD UCP,OCPSTAT,RE & LDCT 1
R OGP, OCPSTAT,RB & CJPUNT EVORTL,§ jREAD OUP STATUS
TSTBIT RH, b $ANY PARITY ERRORS?
CRTS ALUL R, RETURN
4
OCPST1:  RDREGE RSKI & POP Hgadl ;UCP PARITY ERRUR SENSE
JSR.P SETSENL2 ;SAVE [T [N BYIE 12
SETPGE SETSENI1Z_SHR_H&B & JSRP SEVSENIZ
CTL 0oP,QCPRSEL & JiP READE? $SEND EQUTP. CHECK
GETPARAM: TSTRBIT RO,2008 ;CHECH PARARETER #1 AVAIL.
RTUR RA,RY & BHL &+2 i IF YES, GET THE DATA
CTL 0CP,OCPDSEL & JPOP ISSCRDAZS  jHOT AVAILABLE, RE-JSSUE COmnAnD
RESETRAN PARCRY JRESEY PARITY RETRY COUNT
LDAR $+1 sFARTTY ERROR RETRY LOC.
HRTE OCP,QCPADR % NOP D434 jLoc. of Parametar 1 asb’s
RD OCP,OCPDATA,RA & PSHLD 1
£ OCP,OCPDATA, R & CLPCHT EVCNYZ ;GET PARAAETER #1 HSB'S Anb...
ADD AB,LSBZ,RE,RE & PSHLD 2
LSHFTZ RO {HOVE THER [HTO POSITION
ADD AB,LSBI,RU,RB & CLPCNT EVCNTI
HRTE OCP,OCPADR % NOP DHIS jLoc, of Paramater 1 1sb's
RTOR RE,RI & LDCT 2 jParameter 1 ash’s to R
RD OCP,OCPDATA, RS & UJPCHT EVCNTZ,$ ;GET PARANETER #1 LSB'S
JSR.P YRCTPAR ;CHECK CT-BUS PARITY
SETPGE XHCYPAR _SHR _HEB % JSRP XHCTPAR
Uf AB,B,R1,RO & BHI UCPCT$ i IF ERROR, Junp; BOTH BYTES TO kU
OCPPAR:  RD OCP,UCPSTAT,RL & PSHLD 1
RD OCP,UCPSTAT,R1 & CLPCNT EVCNTZ jREAD OCP STATUS




HALE Listing: £:96eol.src

Addr

8BE72 453151 0100
DRE7I E7808 33643

YUET4 £0403 1F35E
QBE7S FEFFF EBESE

- BBETE 37333 FOOR4
40E77 ETCOB FFFFF
BBE7B 37@aF FO040

BBE7S ER4B3 17244
QUE7A FFFFF EO3BA

BOE7B 3743F fabm1
BOE7C 3492F FOLIF8
BBETD 2412F FOIEC
URETE 321FF FRIFS
HRETF 3418F FOLFG
HOERE 3411F radet
#BEB1 37352 F1000
#dESZ FFFFF 1F63B
BREB3 3785F FOBZ6

#BEG4 BF328 EOE1S

BREQS EB4B2 33817
YHESS 45138 FO4H0
BUERT 128FF 236EA
JUEBS FFFFF 33E84
80£89 E7CRB E1617

BHEBA 378FF FOLFS
49E88 373F0 FOIFE
HBESC 373F1 FOBRE
GUESD FFFFF 17624

BREBE 371FE FOIEC
BAESF 371F9 FOIF
BBESW 333F@ GFTFF

#3E91 378aF FUA26
B0E92 9F328 EQE1S

Fri Aug 17 07:38:22 1994

Line O HANDLER

1212
1213
1214
7274
1215
1216
1217
1218
1279
7284
7280
7281
7482
1283
7284
7283
7286
1287
7288
7289
7298
2%
1292
1293
7294
7293
7296
1297
7298
1293
7386
7381
7381
7382
7303
7384
1345
7306
1387
1348
1389
1318
731
7312
3
7314
1315
1316
1317
1318
7319
7320

TSTBIT R1, 100
BIL OCP,OCPRSY & BOL [SSRTNS
J5R.P XNCTPARL

Page 133

sUCP RERURY PARITY?
J1F fI0T, NORMAL RETURN
1PUSSIBLE RETRY

SETPRE XACTPARY _SHR_H#B & JSRP XACTPARL

Jap OCPSTY
j
DCPCT:  RDNSKB R3,4
CTL U, UCPUSEL
RUHSKE 44
JSR.P SETSENLZ

sRETRIES FALLED; EBUIP. CHECK

$SET CT-BUS PARTTY STATUS
jDE-SELECT THE OCP
+UCP PARITY SENSE
jSET SENSE BYTE 12

SETPGE SETSENIZ_SHK _H#B & J5KP SETSERIZ

P IRPT1241

TITLE TLD mISC. eOUTINES

s PRUCESS THE ERRUR

i THE FOLLOWING ROUTINE RUST BE USED HHEN ISSUING COnmANDS TO THE OCP

tHHEN RUNRING [LD'S,

i JT 1S ENTERED WITH: CALL R2,I55CHDA (UR ISSChDAL)

i

IS5CHDAL: ROASKE 1

IS5CHDA:  ALDRARY R2,RETURHIA
ALDRAN RZ,RETURNI
QLDRAR OCPCRD
ALDRAR RY,PARANL
ALDRAR R1,PARAN2
RDBSKB RZ,HAIT101
JER SAVRETS

1S5CHDAZ: RUMSKE H426

i

JS5CnDB:  CALL RE,SELOCP

BHZ.P HAIT100A

;CURNAND TO PRINT RESSAGE
;SAVE TLD RETURN

$SAVE OCP CORMAKD

;SAVE PARAR, 1

1SAVE PARAN, 2

{RETURH LOC. FROM HAIT LOOP
1SAVE 1T

;100 psec, COMRAND ACTIVE TINER

sSELECT THE UCP
$IF HOT SELECTED, VAIT LOOP

SETPGE WAIT10WA_SHR_H4B & BNIP WAITIOUA

TSTBIT R@, 440

DECRE & BOZ $+3

Bl 1S5CHDBS

CTL OCP,UCPDSEL & Jnk WAITIHGA

RDRARD 0CPCHD
RDRANB R4, PARANL
KORAE R1,PARANZ
ISR 155CADS

H
RTRNI:  RUVE RARE,IREG & NOP RETURNL
HUVE RARE, [REGH & HUP RETURNIA

UR 1B,B,,RE & JIR

sCHECK COMMAND ACT(VE

S1F NOT, CONTINUE; DECR. TIRER
§F HOT T(RE-OUT, CHECK AGATH

s CONRAND ACTIVE, RETUKN TO WAIT

SRETRIEVE UCP CORRAND
{RETRIEVE PARAR, 1
SRETRIEVE PAKAN, 2
§ [SSUE 0P CORAARD

GET THE RETURM...
sLOCATLOR ARD...
SRETURN T0 THE ILD

THE PROGRAN HILL ENTER THE FOLLOWING ROUTINE FROM THE HAIT LOUF HHILE

S5CADE:  RDNSKD HH#26

CALL RG,SELOCP

i
i
JWATTING FOR AN OPERATOR RESPONSE YO AR OCP MESSAGE.
i
I

;188 U5, COMAAND ACTIVE TIRER
JSELECT THE OCP
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fiddr Line TL.D MLISC. REOUTIMNES
13 BHZ.P HALTOD j [F NOT SELECTED, WALT LOOP
0BE93 EW4BE 33602 7321 + SETPRE WALTUB_SHE_H8B & BNIP HA1TOH
OE34 45154 ru4e0 7322 TSTBIT RY, 444 ‘ FCHECK COnnAND ACTIVE
BHE9S 1Z8FF 33698 7323 DECRE & BUL $+3 ;DECR, TIRER; 1F nOT ACTIVE, lump
BOEI6 FFFFF 33E92 7324 BHI 1S5CAUCHL i [F HOT TIRE-QUY, CORYIRUE WALTImA
BUE97 E7C0D EWBAZ 7325 CTL OCP,OCPDSEL & Jnp WALTHH s CORRAND ACTIVE, RETURN TO WAIY
1326
7327 JSR.P HAITIOS tRESTURE REGISTERS
HUEIS £0402 1FOBA 7327 + SETPGE WAIT103_SHR_H8B & JSRP WATT193
BUESY FFFFF 1F64B 7328 JSR ISSCnD3% ;CHECK FOR UPERATOR RESPUNSE
UBE3A FFFFF EBESE 7329 JHP RTRHL RETURN 70 LD
7338
@HESB 3412F FEABF 7333 SAVRET:  ALDRAM R2,RETURN $SAVE UAIT LOOP RETURN LSB'S

B9EIC 3492F AFEBE 7332 ALDREGU R2,RAME & RTS RETURAA $SAVE HALT LOUP RETURN HSB'S




HALE Listing: C:d6cct.sre

Addr

21080

21000 FFFEF 1FBBA
81081 FFFFF EDES3

11082 373F8 FOIFE
81083 34108F FOBZ6

Q18084 373F0 FOIFF
01983 3410F Faaz7

21006 373Fe FO23A
11807 3410F rop28

#1068 373F0 FA23F
#1883 3410F Fuog18

81004 373FF FRIF3
31608 DRFFF FFEFF
9108C 333FF FOLF4
01860 373FE FO1FZ
818HE 373FD AFOB4

0100F 372F8 FoB26

g1810 3410F FOIFE

@1811 373F0 FEBZ7
81012 3410F FOIFF

21813 3738 fagzd
21814 3418F £FA23A

#1015 373F0 FOE1E

01816 J4190F FO23F
Y1017 349FF FOUF3
01818 341FF FOIFY
91019 341EF FOLF2

B1B14 EB408 SFA02

Line Ti.I

1334
7335
133
7337
7338
7339
7339 +
7339 +
7340
7348 +
7340 +
1341
1341 +
7341 4+
7342
7342 +
7342 +
1343
1354
7344 +
7344 +
7344 +
73435
7346
1347
7348
7348 +
7348 +
7349
7349 +
7349 +
73348
7350 +
1338 +
7351
7351 +
7351 +
7452
7352 +
1352 +
1333
7354
1354 ¢+

MISC.

Fri fug 17 07:38:22 1999

ORG H#1080

HATT1OL:

i
HAIT182:

HAIT13:

HAIT108:

HALT1HOA:

JER UAIT1O3S
Iin? 1SSendA2

MOVSHB SAVCYL, NEXTCYL
RORARE RO, SAVCYL
ALDRAM  RA,NEXTCYL
HOVSHB SAVHD, HEXTHY
RURANE KU, SAVAD
ALURAR  RY, HEXTHD
NOVSHB SAVREC, NEXTREC
RORARE R0, SAVREL
ALDRAH  RY,NEXTREC
HOVSHB SAV41S, SERHLS
RDRAMB  R,5AV415
ALURAR RO, SEN41S

LD R15, RISSAVU

RDRAB  R1S,R1SSAVU

RDXFR  SAC,,R15

UR DB, B,RANE,R1S & HOP R1SSAVUHL
RURAHE §14,R145AVL

ROREGB RAME,R13 & RTS ILDDRY

HOVSHB NEXTCYL, SAVCYL
RDRAKE RO, HEXTCYL
ALDRAN RO, SAVCYL
HOVSHB HEXTHD, SAVHD
RORANB  RY, NEXTHD
ALDRAM RO, SAVHD
HOVSHB NEXTREC, SAVREC
RORAHB  RY, REXTRES
ALDRAR  RY, SAVREC
HOVSAB SER41S,SAV41S
RURANB  RY,SEN41S
ALDRAN  RY,SAV415
SVHD R15,RI5SAVU
ALDRAHU RIS, RISSAVU
ALDRAN  R15,R15AVU+1
ALDRAR R14,R145AVL
LDAR.P HAITOU

Page 133

$RESTURE R14 & R15 AND...
$TRY ISSULNG COMRARD AGATH

jRestore saved Next Cylinder

sRestore saved Next Head

1Restore saved Next Kecord

;Restora saved Retry count

sRestore saved R13 flag reg.
JGET 12 HEBS
sPUT IH UPPER REGISTER
108 IH 12 L5858
{RESTORE ALY, FLAGS
RESTURE ILD DRIVE & RETURN

iGave Nest Cyl. thru Hait Loop

;9ave Next Head thru Hait Loop

;5ave Next Rec. thru Hait Loop

j9ave Ratry count thru Wait Loop

$SAVE RIS fhru the Hait Loop
184VE 11 MBS
{5AVE 17 LEBS

;SAVE Rig

(HAIT LOOP AFTER DISPLAY RUUTINE

SETPGE WAITUR_SHR_HEB & LDARP HALTUY




HALE Listing: C:S6ecl,sie

Addr

1018 373F3 FOBBA
g1o1e 43953 Fuo40
211D 433FF 3301F

Q181E EB4BE SFO22
QI01F 3718F Fa242
81928 433F9 £802D

Ltine IL.D

7333
1336
13531
7358
1339
73539 +
7364
7361
1362
7363

'

fri fug 17 97:38:22 1394 Paga 136

MISC. ROUTINES

RDRANE R3, ILDFLG $6ET 1LD FLAGS

TSTRBIT R3, 48 JCHECK BYPASS WAIT FLAS
RESETR R13 % BOI $+2 +1F NUT, Junp

LDAR.P WALT1Y sDURTT 1) THRU THE WALY LOOp
SETPGE WAITL7 _SHR_HSB & LDARF WALTYY

RESETRAN CASHSTAY {RESET CACHING STATUS

RESETR RY & JnP DISPUY +DISPLAY ROUTINE; RESET TIRER

TITLE IN LLTNME DIAGNOST 1CS




HALE Listing: Cidbocl.sre
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Addr Line TN LTNE DIAGNOSTICS
1363
7366 3 ILD FLAGS
7367 ;BIT  HEANING
1368
7369 3 @ ILD ACTIVE
7378 3 1 ILD SEEK CONPLETE PENDING
730 3 2 ILD RUNRING
7372 ;3 ILD SEEK INITIATED
13713 3 4 FURMAT-TO-VERIFY FLAG
13714 3 9 LAST UPERATION
7315 ;& BYPASS WAIT Loop
1376 3_7__ (not used)
7317 ;8 ALTERWATE CYL./REY. SEEX FLAG
73718 3 9 DEFECTIVE ALTERNATE
73719 ;19 FORBAT DEFECTIVE
281 3 11___ % (not used)
7385
7386 ;nSGrLG: EQU HBLEF s DISPLAY 4R35
7387 LOOPFLG:  £QU HEL
7388 fls61: EQU Ha2
PR 1 B HSG2: £OU Hi4

7393

Paga 137

s HESSAGE SENT FLAGS / LUDP FLAG
i ILD Loop-on-ervor flag

1 1L1 Ressage sent-1 flag

i ILD Aessage sent-2 flag




HALE Listing: CiSheccl.sre

fAddr

#1021 QCHBF Chuel
81022 QE12E SFEd4
#1823 37929 FFFFF
81024 OFLOF BFUBA

H1823 FFEEF SFFFF
01426 FFFFF SFFFF
01027 FFEFF SFFFF
81028 FFFFF SFFFF
81829 FFEFF OFFFF
01024 FFFFF SFFFF
81028 FFEFF OFFFF
8102C FFFFF SFFFF
0102D FFFFF ELBAS
B102E FFFFF £18A8
BIB2F FFFFF SFFFF
#1038 FFFFF E10A8
81831 FFEFF £10A8
81832 FFFFF £10A8
01833 FFFFF £10A8

21834 2418F FOOBD
#1835 81740 380335
81836 34108F raBR1
#1937 37330 o837
01838 BF322 EQETB
#1839 373r0 Foa8D
41034 37351 FoENL
#1838 3765F Fue0s
D183C BF322 EBETC

81830 3718F FRIF2
$163E 37370 Fa6BD
@183F 10848 Foded
01848 433FE 35649
21841 B6ISE F1U44
01042 37923 FFFFF
81843 3710F GF1EF

B1644 FFFFF E1582
81043 FFFFF FFFFF
81846 FFEFE FEFFF
B1047 FFFFF E138E
31048 FEFFF FEFFF

Line IN LINE

1395
7396
1397
7398
7399
7404
7401
1482
7483
7484
7483
7406
7487
7408
7418
7411
7412
7418
7419
7429
7421
7422
7423
1424
7423
7426
1427
7428
7429
7430
7431
7432
7433
7434
7433
7436
7437
7438
7439
7448
7441
7442
7443
1443
7446
7447
7433
7434

ILDid:

i
ILDB2A:

Fri Aug 17 87:38:22 1990 Page 138

DIAGNOST ICS

ALD ALC,E,RE & LUCT 3 S1LD L+ 10 0
ADD DUC, FOUTL, SEUAR, TRES & LDAR [LDG2 ;JURP LUC. FOR VALTDITY CHECK
OR D, FOUTU, SEQAR, 1REGH

ADD DI, FOUTL, ZERO, RARE & JIR (LDFLG jSET (LD ACTIVE FLAR

JAR 1ILD-1  FORMAT THE PACK

JAR $ILD-2  VERIFY THE PACK

JAR ' $ILD-3 VERLFY ONE TRACK

JAR i {LD-4  FURMAT DEFECTIVE TYRACK
JAR $ILD-5  OSCILLATING SEEK

JAR 1ILD-6  RARDUR SEEK TEST

JAR 1ILD-7  SERUEMTIAL SEEK TEST
JAR 1 ILD-8 DISK ECC DISPLAY CLEAR
Jup 1Lnes $ILD-9 Invalid ILD for CC
Jnp (LDag 1$ILD-A Invalid ILD for CDU
JAR ;1 $ILD-B Specia) CDC ILD

Jup 1Lbed {ILD-C Bad Entry

Jne JLDas +1LD-D  BAD ENTRY

JnP ILDEs i ILD-E  BAD ERTRY

Jup ILDHE ;1LD-F  BAD ERTRY

Frimt "ILD n" yhere n = ILY number,

ALDRAN RA, ILDNBR ;SAVE ILD NURBER

AUD AB,LSBI,RG,RO & CJPCHT EVOHTL,$ jROVE LD NO. [NTO POSITION ARD..

ALDRAN RD, MAINILDL sDISELAY 11
RDASKB RE, DESS

CALL R2, ISSCADAY sngG: "ILD °
RDRAMB R, [LDNBR JGET [LD NUWBER

RDNSKB R1,1 ;1 CHAR.
ROKSKE 8

CALL R2,155CALA sPRINT ILD NURBER
RESETRAN R14SAVL
RORAMB RY, [LDHBR
SUBA DB, &, HSK1,RB & HUP HeS sCHECK FOR A DRIVE LD

RESETR R14 & CJHP ALB, [LDEI S IF DRIVE [LD, JURP; RESET FLASS
ADD DR, FOUTL,HSKZ, IREG & HOP ILD2A jCONPUTE ROR-DRIVE JURP LOC.

OR DZ,FOUTU, SEQAR, IREGH
HOVE IERO,RAME & JIR NSGFLG

TRESET K14 SAVE LOC.
SGET (LD HUBER

$RESET LOOP & nbG. SENT FLAGS

JuP 1LD88A ;CLEAR DISK ECC DISPLAY
nop i3
HOP 15
JHP ChCILD #50 to special COC ILD

nop
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fAddr
#1949 37350 F1902
B104A E£0400 1F406

8104 3718F FBIEF
8104C 373FD Fadb4e
01840 0F308 33665
8184E 33330 Fagen
2104F 370FF FEBB)
#1058 381DF roesl

81851 433F8 FFFEF
41032 8F322 EQETB
21033 BF322 £126E

#1054 37352 F16B2
81033 FFFFF \F2F9
81056 433FC 1F2¢B

#1857 af
3

E1258
81838 ¢ 3

322
3F0 33865
21859 £04B1 1F334
81058 270FF FOBBD
01833 WG13E F183E
8185C 37959 F185E
Q1830 433FB &F7FF

BI80E FFFFF £1309
0103F FFFFF £1309
BIDGR FFFFF E1468DB
21061 FFFFF EICOC
81862 FFEFF E14B0
#1063 FFFFF E14ES
81864 FFFFE E13BO

B1863 3716F FERBS
41066 3710F FoeBs
#1867 37108F FU@BB
01868 3718F Foesc
01869 433FE FFFFF

Ling IN L.IME

7433
7436
7436
7457
7438
1439
7460
7461
7463
7466
7467
7468
74639
7478
741
7472
413
7474
1475
7476
1417
7478
7474
7481
7481
7483
7486
7487
7488
7489
7490
7491
1492
7433
7494
1495
7496
7584
7385
7546
7387
1508
7589
7318
7511
7312

t

[L083:

. s mw

i
ILDB3A:

-
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DITAEMOST IO

RDHSKD RO, [LD20
J5R.P GAVSHRTH $SAVE LOOP-ON-ERROR RETURN
SETPGE SAVSHRTH_SHR_H4B & JSRP SAVSHRTH

RESETRAN NSGFLE

RDRAMB 13, ILDDRY

ADD DIC,B,ZERD,RB & BUL ILDD
RSTRBIY R13,VALTD SRESET VALID BIT

RDRANE MATNILDL {6ET ILD HO. DISPLAY AND...
(R AQ,FOUTL,R13,RARE % NOP MATHILDI ;INCLUDE DRIVE RO.

TRESET MESSAGE SENT FLAGS
sGET LAST DRIVE HO.
s IF NONE, JunP

Frint the last ILD Drive number

RESETR KU
CALL R2, 1SSCHUAL
CALL RZ,PRNTDRY

jHSH: ¥, DR.=

sERINT DRIVE N,

RDNSKE RZ,1LD18
J5R SAVRETS
RESETR R1Z & JSR SELDRIV

$SAVE SELECTION ERROR RETURH
$SELECT ILD DRIVE

CALL RZ,YESNOD sCHECK TF DRIVE nU, IS 0K,
RESETR R@ & BOZ [LDO4 J1F HOT, HET HEW DRIVE nO.
JSR.P CLRFLAG s4Clear flags this drave
SETPGE CLRFLAG_SHR_HHB & JSRP CLRFLAG

SAB DZ,0,RAKE & NOP ILDMBR $GET ILD nit.-1

ADb DA, FOUTL, H5K2, IREG & HUP [LDB3A ;COAPUTE JumP LUC,

OR DZ,FOUTU,RSKZ, IREGH & NOP 1LDE3A

RESETR R11 & JIR

Jrip ILD168
Jnp TLD1GY
Jup 1LD30G
Jup ILD4gB+H
Jnp ILD30Y
Jup fLD&QB
Jup TLD56Y

i DISPLAY LAST FORMAT PARARETERS
;DISPLAY LAST VERIFY PARARETERS
;DISPLAY READ VERIFY CYL. % HEAD
$GET DEFECTIVE CYL. & HEAD

s DISPLAY SEEK CYLINDERS

00 TO RANDDR SEEX TEST

s DISPLAY START & ENDING CYLS.

GET NEW DEIVE NUMBER

RESETRAN CURCYL
RESETRAH CURHD
RESETRAR STHD
RESETRAR HDHD
RESETR R14

sKESET CURKENT CYLINDER,
sCURRERT HEAD,

sSTARTING HEAD AND...
JERDING HEAD




HALE Listing: CiSbcel.sic

Addr

01064 373F1 FOUBL
81068 33351 FORSF
B106C 3411F FaeBt

8186D 3710F FoeB2
B106E 3710F reuBa
BIY6F 3718F FOUB4
81078 05340 Fovus
Q1071 HF322 EBETB
81872 3705F fae87
81873 37338 roee2
41074 97322 ERETC

21875 20048 FadIF
21076 FFFFF 15080
81077 34300 FEFFF
81873 340DF FFFFF
21079 373F1 o8By
81874 3811F FaeBl
@1678 35330 robod

B107C £648) 1F344
B187D 433FB FFFF
81876 341DF rO6B4

B187F 37352 F1881
21080 FFFFY 1F183
21881 37352 FOAF3
#1982 FFFFF 1F2F3
#1083 433FC 1F2FB
d1884 3710F FUIEF

#1885 37HFF FREBD
#1086 UGLSE F1ady
#1087 37929 FFEFF
21088 373FD 6FOB4

BIUBY FFFFF E1346
Q188 FFFFF E1346
2198B 433F0 E1499
21080 FFFFF E1C9B
8108D FFFFF E14BA
H108E FFFFF E14ES
Q108F FFFFE E1014

#1090 BF322 £125B
01091 FFFFF 33090
81892 378FF FEEBD
01893 W613E F1093

Ling IN LLINE

7513
7314
7515
7816
1517
7518
7919
7520

7321

7322
1523
7524
FEYS I
1326
1327
7528
7332
7533
1334
7333
7337
7337 +
1343

7344

7945
7346
7347
7548
754
7358
7351
1552
7533
7554
7393
1356
97
7358
7559
7360
7361
1362
7363
7364
7363
7366
7367
7368
7563

ILD8G:

i
ILDBE:

ILDBGA:

fri Aug 17 @7:38:22 1998
DIAGNOSTICS

RURANB R1,nAHILDY
RGTRBIT R1,5F
ALDRAM RY,RAIRILIY

RESETRAN MAINILDZ
RESETRAN MALRILD]

RESETRAN ILDDRY

ADD DB, B,MSK1,RE & HOP DES
CALL RZ, ISSCRDAL

RURSKA 87

RUNSKB RY, 2

CALL R2, [SSCADA

SUBB DB, 0, HSK1,RY & NOP D431

CJSR ALB, 1LDB9

RTOR RO, R13

RTOQ R13

RORAMB R1,MAINILDY

OR AQ,FOUTL,R1,RANE & ROP MATRILDL
SETRBIT R13,VALID

ISR.P  CLRFLAG

Page 148

JGET DRIVE MO, DISPLAY
sDELETE PREVIOUS DKIVE NO. ARD...
1 DISPLAY (ALY ILD HO,

$RESET THE 24 LSB'S OF...
;s THE nAIR LD DISPLAY
RESET DRIVE NUMBER

SHSG: "ENTER DRIVE NO,

12 DIGITS
SHET NEW DRIVE RUMBER

+CHECE FUR VALID DRIVE nO.

; [F NOY, Junp

$IRIVE 8O, T0 R13

JURET no, TO 4

$GET DISPLAYED ILD nib. AuD...
HERGE HEW DRIVE HO.

$ADD VALID BIT 10 DRIVE ull,
;$Clear flags this drive

SETPGE CLRFLAG_SHR_H4B & JSRP CLRFLAG

RESETR R11
ALDRAN R13, TLDDRY

RONSKB RZ, %42

J5R SAVCONT

RDNSKB R2,SEL22

ISR SAVRETS

RESETR R1Z & JSR SELDRIV
RESETRAR HSBFLG

RDRARD TLDRBR

ADD DE, FOUTL, 1SK2, IRES & HOP 5+Dg2
OR DZ, FOUTU, SEUAR, TREGH

RORESB RAAE,R13 & J(R ILDDRY

Jup Ibnz
e (a2
RESETR RO & JhP 1LD364
JuP ILD4ud
JnP ILDaGd
JAp TLDGBA
Jnp 1LD7ed

CALL R2, YESNO

BOZ (LDG7

RORAN TLDNER

ADD DR, FOUTL, HSKZ, IREG & NOP $+D2

JRESET CYLINDER REGISTER
sSAVE DRIVE N0,

GAVE CONTINUATION LOCATION...
;0 CASE OF ERROR

JSAVE SELECTION ERROR Jump LUC,
sSELECT 1LD DRIVE
sURIVE SELECTED, RESET ASH. FLAGS

GET TLD HUHBER
s CURPUTE JURP LOC.

JBEY ILD DRIVE nO, & Jun?

s DISPLAY PARAN. LINLTS
jDISPLAY PARAR, LIATTS

GET CYLINDER & HEAD ENTRIES
$HET DEFECTIVE CYL. & HEAD

1 DISPLAY OR GET CYLINDERS
;G0 TO RANDUM SEEX TEST

s DISPLAY CYLINDER LIRITS

sARE THESE PARARS. OK?
s TF HOT, Junp

+GET ILD NURBER
sCONPUTE JUnP LOC.




HALE Listing: Ci3bccl.sre Fri Aug 17 B7:3H:22 1994 Fage 141

Addr Line TN LLINME DIASMOSTICE
Q1094 37929 FFFFF 7574 OR DZ,FOUTY, SEUAR, [REGH
#1895 FFFFF BFTEF 7571 JIR
15712
81896 FFFFF £1353 7373 Jne 1LD115 1ASK THE FURMAT BUESTION
81937 FEFFF E1433 7574 Jnp ILb260 1START VERIFY
81098 FFFFF E34AB 73735 Jnp 1LD386 $5TART UNE TRACK VERIFY
81099 FFFFF E1133 7976 Jnp 1Lb28
81090 FFFFF E14CA 7377 Jup ILD3H6 ;GTART OSCILLATING SEEK
01898 FFFFF E1133 7578 Jup (Lp28 ; IHPOSSIBLE
#189C FFFFF E1SIB 7379 Jnp JLb7e2 1START SERUENTIAL SEEK
7388
7381 Hat new parameters
582
01090 370FF FOABD 7583  ILDB7:  RDRARG ILDNBR +GET ILD HUMBER
8109E 8615E F1uA9 7584 ADD DY, FOUTL,nSK2, IREG & ROP $+D%2 ;CORPUTE JunP LOC,
B149F 37929 FFFFF 7583 OR DZ,FOUTU,SERAR, TREGH
Q10AQ FFFFF BF7FF 73586 JIR
7587
B1BA1 FEFFF E1338 7504 Jnp ILD116 {GET NEY PARANS.
B10A2 FFFFF 1338 7389 Jnp [Lbie {RET NEW PARARS.
B10A3 43370 E1499 7594 - RESETR R & Jue ILD3W4 +GET MEW CYL. % HEAD
018A4 FFFFF E1133 7391 Jnp (LD28  TERRINATE THE LD
H10A5 433r0 £14C1 7592 RESETR R® & Jnp ILDEO3 $GEY MEW CYLIMDERS
#1086 FFFFF EN3T 7393 Jup [LD28 ; [RPOSS{BLE
#18A7 433F0 E14CY 7594 RESETR R & Jup 1LD5E3 $GET NEW CYLINMDERS
7608
7649 3  OPERATOR ENTERED A HUMBER OF A NON-EXISTENT OK TLLEGAL 1LD.
7618
B10AB BF322 ELIF9 7611 ILD@B:  CALL R2,BADNTRY ;f56: “BAD ENTRY. *
#1849 3718F FoUBl 7612 RESETRAR RATHILIL jRESET...
818AA 3718F rieB2 7613 RESETRAM nAIuILD2 $MAIN ILD..,
B10AB 3718F FOOB3 7614 RESETRAN HATHILDS s BISPLAY
B10AC 37350 FOB3B 76135 RUASKB RE, D56
B10AD OF322 EBETB T6lb CALL R2,ISSCHDAY jHSG: "ERTER ILD mo, °
B18AE 3718F FEOBA 7617 RESETRAN ILDFLG {RESET ILD FLAGS AuD...
D10AF FFFFF EGOR2 7618 JHP HAITER 160 TO THE WAIT LOOP
7619
7628
7621 3 OFERATOR ENTERED AN TLLEGAL DEIVE NUMBEER.
7622
#1088 0F322 £11F9 7623  ILD@9:  CALL R2,BADNIRY ;H56: “BAD ENTRY. *
#1881 @F360 BrOGA 7624 ADD DIC,B, LERD,RE & JPOP [LDOI $GET HEW DRIVE nO.
7623
7626

7627 3 INITIAL DRIVE SELECTION HAS UNSUCCENSFUL. THIS RUUTIME WILL PRINT THE
7628 jMESSAGE “DRIVE HOY READY", DELAY FUR A WHILE, AND THEW REQUEST A nEW DRIVE
7629 ;MURBER,

7638

U18B2 37356 FU¥26 7631 JLDMd:  RDNSKB RY, D438

81083 0F322 EQETB 7632 CALL R2, IsstnDAL JHSE: "DRIVE HOT READY®

#1884 37358 F3808 7633 RURSKB k@, 3609 314,336 passes thru Hait Loop




HALE Listing: C:d6cel.sre

fddr

81083 37352 F10BA
81886 3430F FOIFB
41037 3410F FOIFL

11088 £0481 1F698
U18B9 FFFFF E100F

H10BA 373F1 FHIFC
0198 133F1 138BE
J10BC 3411fF FUIFC
418BY FYFFF £1012

B18BE 3738 FOIFB
018BF FFFFF B38ECY
#14CH 1418F AFIFB
B18C1 433FF E1963

R18C2 373FE FOIF2
810C3 43030 Faze8
218C4 FFEFF 338f0

H10C5 6365A FoB18
810C6 FFFFF 336DF
#10C7 5804 Fd014
#1808 FFFFF 33863

#1809 453857 raaza
B10CA FFFFF 33%4E

810CB £0483 17239

218CC 373F1 FUIEF
Brech 43351 rege7
J10CE 63831 Fang7
S10CF GF3e1 33802
21808 3411F FEIEF
B18DY FFFFF 1F233

Fri fug 17 07:38:22 1930

Line I L.IME DIAGNOSTICS

7641
7642
7643
7644
1644
76435
1646
1647
7648
7649
7638
7651
1632
1653
7634
7633
7636
7657
7638
7639
7660
7661
71662
7663
7664
7663
7676
1677
1678
7679
7689
7681
7682
7683
7684
76483
1686
7686
1687
1688
7694
7635
7636
1697
7698
1693
1784
1781
7782

t

ILD10A:  RDHSKB R2, [LD16B
ALDEANU RE, PASCHTL
ALDRAR RO, PASCNT
JSR.P SAVRET

SETPGE SAVRET _SHR_HEB & JSRP SAVRET

JnP HAIT1EH

!

ILD16B:  RORARB R1,PASCNT
DECRB R1 & CJSR ALUZ, ILD1Y
ALDRAR R1,PASCNT
JAP MATT1U8+3

;
ILDI}:  RORAWB RY,PASCHTI
CIPUP ALUZ, $+2

SBA AZ,FOUTL, KU, RANE & RTS PASCHTL

RESETR R13 & JaP TLDW4

TITLE TLD ENDING ROUTINME

Page 142

JRETURN LOC. FRUR WALT LOOP

$SAVE RETURN LOC. AuD...
;GU THRU THE WAIT LOOP

JGET THE PASS COUNT
sDECR, 115 IF 9, Jupp
$SAVE NEH COUNT AND...
sRETURN TU THE WALT LOUP

16ET PASS COUNT RSB'S

JIF 9, Junp

[SAVE NEW MSB'S -1 & RETURN

JBET NEW DRIVE HO. & RESET FLAS

i THE ILD ENDING ROUTINE IS ENTERED FROm ENDSY IF THE ILD RUNNING FLAG 18
79ET.  THE ROUTINE HANDLES ERROR DISPLAYS & HESSAGES, LOOPING ON ERRUORS AND

;OPERATOR INTERFACING,

1

1LDEND:  RDRARMB R14,R145AVL
TSTRBIT R13,200
BNZ 1LDZ3

TSTRASK R18,18
BOZ (LDZ3
TSTRASK R10,14
BOZ 1LD24

TSTRBIT R7,20
BHZ [LD32
J5R.P CHEDATA

{RESTORE SAVED R14 FLAGS
s TEST FUR UNIT CHECK
$IF UNIT CHECK, JUne

s CHECK STATUS ACTION = 4
+IF YES, SEEK In PRUGRESS
CHECK STATUS ACTION = 3
i IF YES, SEEK CUMPLETE

;CHECK LAST OPERATION FLAG
 IF SET, VERIFY [S5 CURPLETE
;CHECK FORRAT DAYA

SETPGE CHKDATA_SHR_HEB & JSRP CHKDATA

1

L9 QU s
RURARB K1, HSGFLE
HSKRBIT R1,MSG2+ASEI+LOUPFLS
TSTRUSK R1,NSG24RSG1+LOOPFLE
ADD DIC,B, ZERD,RL & Byl ILD28
ALDRAR R1,NSBFLG
ISR TLDDSP

G thvu the Wailt Loop

—. mu e

1GET mbG. SENT & LOOP FLAGY
jlsolate the flags

jCHECK FUR ALL FLAGS SEY

i IF RUOT, CORTIHUE

;5et only loop-on-error flag
;DISPLAY LD & DRIVE RUMBERS




HALE Listing: CiSbeccl.sre

fiddr

81002 FFFFF 1F280
Q1803 37332 F10806

81804 EB201 1F69H
B1ODS FFFFF E108F

B18D6 FFFFF 1FBH2
81807 @322 £1217
01408 BF322 E1239
01009 5335F r8168
#18DA 37330 F10D2

018DB EG488 1F4CE
4180C 371FE FOLRL
p180D 371F9 FOIFQ
B1BDE FFFFF GFTFF

#18DF 53357 roBMC
B10EQ 3417F FU@BA

U1BEL EB481 1FGEF
BIBEZ FFFFF E180F

B10E3 553357 FH06A
B19E4 3417F FOQBA
BIVES 433F8 FFFFF
B10E6 3713E FO063

B18E7 £G408 1Fo44

210£8 £@482 1Fe02
918E9 373F1 FRIEF
B10EA 45351 Foee7
B18ER 63851 rodar
A18EC E1008 32388
B10ED @F18f FALIEF
B10EE FFFFF 1F233
B1BEF FFFFF E1188

Fri fug 17 B7:3B:22 1990 Page 143

Line TLD ENDING BEOUTLINME

7783
1784
7743
7785 +
7706
1787
7788
7709
7718
1711
1712
7713
7714
ms
7715 +
118
1717
7719
1723
1724
7723
1124
1721
1728
7728 +
1729
7730
FEE)!
7732
1733
1734
7135
1736
1137
7737 +
7738
7738 +
7739
7748
7741
1142
1743
7744
1745

[LD28:

.
4

ISR TLDCYHD

RDHSKB RZ,1LD21

ISR.P SAVREY

SETPGE SAVRET SHR 4B & JSKP SAVRET
JNP YATT108

JSAVE CUR, LYL. & HEAD
SRETURN LOC. FROM THE WAIT LUOP
JSAVE [T ARD. ..

150 THROUGH THE WALT LOOP

; Eeturn from the Wait Loop

i

ILh21: JSR WAITIMZ ;REGTORE THE REGISTERS
CALL R2, ILDHALT sCHECK FUR ILD OPERATUR HALY

ILD22:  CALL RZ,ILDRUN $RE-SELECT DRIVE If NECESSARY
RSTRBIT R13,8108 sRESET SELECTED FLAGS
RDBSKB RE, ILD20 1SAVE SH-ERROR RETURN LUCATION...
JSR.P SAVSHRTH ;1N CASE UF ERROR
SETPGE SAVSRRTM_SHR_H#E & JSRP SAVSHRTN
HOVE RANE, TREG & NUP ILDCORT JRESTORE THE CORTIRUATIOR. ..
HOVE RANE, IREGH & NOP ILDCONTA $RETURN LOCATION AND...
JIR j$Continue the ILD

1

i BEEE TN PRUOGEESS

i

1LD23 RSTRBIT R7,H8C $RESET BEEK INIT./ILD RUN FLAGS
ALDRAR R7, TLDFLY
JSR.P RELDRIV RELEASE & DE-SELECT THE DRIVE
SETPGE RELDRIV_SHR_HEB & JSRP RELDRIV
JHP HAIT100 ;GO 70 THE WAIT Loor

i

i SEER COMPLETE

i

ILD24:  RETRBIT R7,H4A $RESET SEEK IMIT/SEEK CORP. FLAGS

ALDRAR R7, TLDFLG

RESETR RE

HOVE nSK2,(REG & mOP SKILD

JSR.P SNBHRT

SETPGE SHBURT_SHR_H4B & JSRP SHBURY
JSR.P HATTIH2 RESTORE REGISTERS AND...
SETPGE WALT102_SHR_HEB & JSRP WAITIVZ

RDRANB R1,NSGFLG $GET LOOP & nS6. SENT FLAGS
NSKRBIT RI1,NHSG2+RSG1+LOOPFLG ;Isolate tha flags

TSTRASK R, NGGZ+RSG1+LOBPFLG {ARE THEY ALL SET?

CTL HS5M,RSTUSEL & BuZ RTRN3 s IF HOT, RETURR TO THE TLD
ADD DIC,FOUTL,ZERD,RARE & HOP NSGFLE ;RESTORE LODP FLAR OWLY
JSR TLDDSP s DISPLAY ILD & DRIVE nl.
Jue RTRN3 $RETURN TO THE ILD

;CLEAR LD SEEX CURPLETE...
;PENDING BIT FOR THIS DRIVE




HALE Listing: C:S6cel.sre

fddr

218F0 53357 FanLA
210F1 3417F FOOBA
#18F2 95350 FoAbY
218F3 3414F FOGBL
B18F4 349DF fanb2
B10F3 3410F FUGB3
BIBFG 3415F FB23E
U18F7 3495F Fu23D

010F8 3705F ri21@
813F9 3716E 4F023
B10FAR 373D8 FFFFF
810FB O61EE FFFFF
JIUFC 34180 FFFFF
910FD 2E1EE FFFFF
Q10FE GF1EE BBIFF

816FF 3718F Fe@18

21180 37378 FRIEF
81191 43158 raaar
81102 FFFFF 33949

#1183 373F9 reee3
81184 &3158 FEBGE
81185 63050 rande
21186 FFFFF 33148

Fri fug 17 ¥7:38:22 1930

tine LD ERMDIME ROUTIME

1741
7148
7743
7739
7751
1752
7733
1754
1735
7736
1751
7138
1759
1760
7761
7762
7763
7764
7763
7766
1167
1768
7769
7778

1778 +

1718
1M
112
1113
s

1773 +

1774
1735

i
i
j
I

uUnNTT

CHECE, STATUS
RSTRBIT R7,H4A

ALDRAR R7, 1LDFLG

RETRBIT R13,60

ALDRAR R18,mAIRILDY
ALDRARU R13,MAINILDZ
ALDRAN RL3,NAINTLDY
ALDRAM RS, RISAVL
ALDRARY RS, RS5AVY

Page 144

RESET SEEK INIT/SEEK CONMP. FLAGS

sRESET §.5.5. UNIT FLAG
s DISPLAY ERRIR...
sSTATUS T,

§THE LIGHTS

s 1N CASE OF WA ERRUR...
sSAVE RS FOR RETRY

RUUTIME TO SAVE ILD SEHSE BYTES (DISPLAY 4BY-4BC)

LD23B:

RORSKE 210

HOVE IERO, [REG & PSHLD RE25

RDREGB RANI, RO
ADD DU, FOUTL, TRES, (REG
ALDREG kY, RARI

SUBB DR, FOUTL, IREG, IREG

INCRD TREG,IREG & CLPCNT EVCNYZ

RESETRAN SEN415
TSTHBIT LOOPFLE, HSGFLG
RORAHE RO, HSGFLE
TSTBIT  R0,LOUPFLG
BNZ JLD31

TSTHEQU 6, 5END3
RORAME 8@, SENU3
TSTREQU  RE,E
TSTRNSK RD,6

BUZ 1LD3

sUFFSET BETHEEN SENSE & ILD SENSE
JLOC. OF SENSE BYTE 0

tBET THE SENSE BYTE

SAND OFFSET ARD...

$SAVE TLD SENSE BYTE

sCORPUTE LOE, OF REXT SENSE BYTE
s1F KOT DONE, CONTIRUE

$RESET SH-RETRY COUNT
sLoop-on-error flag set?
$YES, LOOP ON ERROR
sRecovery Action

JCHECK FOR RECOV. ACTIUN = 6
$1F 6, DRIVE HOT READY




HALE Listing: Cidbccl,sre

fAddr

#1187 3J79FF FOIFG
01188 6683F FEQ47
#1189 FFFFF 43123
H116A AFOFF FOGBD
81188 BEI12E 3F11D
a11ec 37929 FrFFF
Q118D FEFFF BFTFE

B110E 37340 5F817
0118F 37349 5r818
B111d 37348 5FQ18
81111 37348 3817
81112 37340 5FB839
91113 37348 57833
B1114 37348 5F839
81113 37240 5r840
B1116 FEEFE FFFFF
DUILT FFFFF FFFEF
31118 FEEFE FFEFE
B1L19 FRFFF FFFFF
BILIA FPEFE FRFEY
B111B FFFFF FFFFF

BI11D @F322 EBETR
B111E 373F1 FOORD
BI11F 65051 fa0B8
01128 FFFFF 33123

E126E

g2 2
2 E128%

8
01122 @

Faz2
32

F

81123 3785F Fo00B
81124 QF322 EQETC
81123 37330 rae22
#1126 3703F FBOBE
01127 0F322 EQETC

@1128 3718F FRIEF
81129 3335F F9308
81128 5535 FU200

Fri fug 17 07:38:22 1990

Line JTL.D ENMDIME ROUTIME

1171
7718
177
7784
7791
7182
1183
7784
7783
7786
7187
7188
1783
7798
77
7192
173
7794
7793
1197
1738
7863
1804
7883
7866
7g08
7812
1813
1814
7813
7816
1823
782%
1823
7826
1827
7828
7829
7834
7831
7832
7833
7834
7833
1836
7837

i
ILDZ6:

i Fraint Drive

i
1Lh27:

i
1LD27B:

FRINT

ERECE

RORARK PARAML
TSTERSK DEN
BUL 1LD27

Page 143

MESS AL

ADD DIC,Q,RANE & NUP ILDHBR
ADD DOC,FOUTL,SECAR,IREG & LDAR ILDZE ;CONPUTE JunP LOC.

OR D2, FOUTY, SEQAR, IREGH
IR

RDREGB nSK1,RA & JAR D#23
RDREGB HGK1,RA & JAR D424
ROREGB NSK1,RO & JAR D24
RUREGE MSK1,RO & JAR D423
ROREGB NGK1,RE & JAR D457
RDREGB HSK1,RB & JAR D¥57
RUREGE n&K1,RQ & JAR DeSY
RDREGB HSK1,RB & JAR DBG4
NGP
nug
nup
RoP
NP
RoP
Hoe

CALL RZ, 1S5CRDA
RDRANB R1, [LDNBR
TSTRASK R1,8

BIZ [LD27

7Y oy

CALL RZ,PRHTDRY
CALL R2,CYLHED

RDHSKQ HEB

CALL R2,1S5CADA
RDHSKB RE, D34
RDNSKA HABE
CALL R2, [SSCHDA

RESETRAN nSGFLE
RETRBIT R15,%308
RSTRBIT R14,260

1nfio.

sGET LAST HESSAGE HO.
SEACHE SELECT ERROR?
1YES, NESSAGE HAS BEEW PRINTED
SGET THE (LD RURBER+L

GET ERROR HESSAGE

; (1) FORMAT ERROR
;(2) VERIFY ERROR
i (3) VERIFY ERROR
i (4) FORPAT ERROR
+(3) SEEK ERROR

; (6} SEEK ERRUR

1 (7) SEEK ERRUR

; (8) CLEAR ECC DISP. ERROR
15(9) (not used)
;$(A) (not used)
3 (B)

(L)

(D)

i (E)

15(F) not used

sPRINY ERRUR RESHAGE
JBET TLD HUBER

sCHECK FOR 1LD-8

HIF YES, SKIP DRIVE (AFU.

sPRINT DRIVE NURBER
SPRINT CYL. & HEAD NOS.

sSTORE CURRENT RESSAGE
sHSG: "ERRUR: RETRY=1, LOUP=2"
s ALTERHATE RESSAGES

SWALT FUR OPERATUR RESPORSE

RESET RS6, SEWT & LOOP FLAGS
{RESET SELECTED FLAGS
$REGET ALT. TRACK fLAG
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fiddr Line LD ENDING ROUTINME
81128 3533F Fa4Mn 7838 SETRBIT R13,400 $SET SH-REYRY FLAS
8112C 65850 FOBB1L 7839 TSTRASK R®,1 +CHECK FOR RETRY
91120 FFFFF 32131 7840 BOI 1Lb27C i IF YES, TRY AsAtn
8112€ 65038 FE002 784) TSTRASK RA,2 ;CHECK FOR LLOP
B112F FFFFF 33933 7842 BHZ [LD28 1P HOY, TERMINATE VHE ILD
7883
81130 BF10F FOIEF 7044 ADD DIC,FOUTL,ZERD,RANE & NOP NSGFLE ;SET LOOP-ON-ERROR FLAG
B1131 FFFFF 1F233 7845 [LD27C:  JSR [LDDSP ;DISPLAY LD & DRIVE nO.
#1132 FFFEF E10DB 7846 Jup ILD22
847
8 3 OFERATOR HAS TEEMINATED THE ILD
7843
81133 37336 FROZ3 7850  ILD2B:  RDNSKB RB,D#35
U1134 OF322 EGETB 7451 CALL R2, [S5CHDAL ASE: "(LD TERNINATED®
iz
7853 [LD29:r  EQU ‘
7833 JSR.P CLRFLAG j$Clear drive flags
81135 EQ481 1F244 7835 + SETPGE CLRFLAG_SHR_HEB & JSRP CLRFLAG
81136 37135E FOBG3 7839 HOVE RSKZ, 1REG & HOP SKILD
BU137 FFFFF Coda2 7849 LbeT 2 jLLEAR (LD SEEK CUMPLETE...
7861 JSR.P CLRZS {PENDING BIT FOR THIS DRIVE
81138 £0448 17330 7861 + SETPSE CLR25_SHR_H4D & JSRP CLR2S
B1139 FFEFF 1F26B  78RZ JSR RETIBIT ;CLERR BIT FOR THE ILD DRIVE
15
B113A FFEFF 1F205 7876 ILD29A:  JSR ILDREL {RELEASE & DE-SELECT JLD DRIVE
21138 3719F FO@BD 7877 RESETRAN ILDNBR $RESET ILD HUHBER
8113C 3710F FOBBA 7878 RESETRAN ILDFLG , {RESET ILD FLAGS AND...
81130 3710F FOIEF 7879 RESETRAR HSGFLG U5, SEMT & LUOP FLAGS
8113€ 3718F FO018 7880 RESETRAR SEN41S RESET RETRY COUNT
BYISF FFFFF EQ32C 7882 inp CLRI3 j$Hait Loop via Clear routine
7886 '
7887 3  DRIVE NOT READY
7888
#1140 3705F FOBBF 7889 ILD3@:  RDBSKR HEF ;CONNAND TU CLEAR nS6. DISPLAY
Bl141 0F322 EQETC 7390 CALL R2, ISECADA jULEAR DISPLAY
81142 37338 FOB26 7891 RONSKB RY, D438
#1143 BF322 EQE7B 7892 CALL R2, [55CHDA jHSG: "DRIVE HOT READY®
81144 FFFEF E1123 7893 Jne ILbz7
183
7895 3 LOUOPING ON ERROR
8%
#1143 3035F FO4BB 7897  ILD31:  SETRBIT R15,480 $SET SH-RETRY FLAG
B1146 5335€ Fu2ed 7898 RSTRBIT R14,200 {RESET ALT. TRACK FLAG
81147 45050 FHOB4 7899 TSTRBIT RY,n562 sCHECK FOR nSG. SENT 2 FLAG

H1148 FFFFF 33303 796y BRI ILb26+t +IF SEY, COATIRUE LOOPING




HALE Listing: Cidbccl.sre

fri Aug 17 87:38:22 1990

Addr Line TL.D ENMDING ROUTINME

B1149 35358 Fodde 7901
B134A 3418F FOIEF 7902
B114B 37350 Fd032 7383
#114C 8r322 €BETB 7904
d114h FRFFF E10D3 7905
7986
7997
1988
74949
U114 341DF FEOBI 7913
B114F 349DF FOQB2 7914
81158 341AF FQABL 7TNS
81151 37356 FOO1IA 7916
7
81152 43057 £0z288 7918
1133 FFFFF 33135 7919
81134 37338 FOB4S 7920
7921
¥1153 BF322 EBETR 7922
7923

¥1156 373FQ FEOBA 7923 +

B1157 45150 Fod40Q 7323 +

B1158 FFFFF 33135 7924

81159 FFFFF EICF3 7325
7926
7927
7928

-

SETRBIT R, N5H2+156
ALDRAN RU,NSGFLG
RDASKS Ry, D30

CALL RZ,155CHDAL
Jnp ILh2d+1

ERIFY 1S DOMPLETE

£QU $

ALDRAR R13,HATNILDA
ALDRAN R13, HAINILDZ
ALDRAH R18, ALRILDL
RONSKB RE, D426

TSTRBIT R7,200
BOI §42
RDNSKD RY, D453

CALL R2,155ChDAl
TSTHBIT 400, [LDFLG
RORANB  R@, ILDFLG
TSTBIT 8,408

BOZ 1LD29

Jnp L4t

TITLE TLD SEEE ROUTINE

Page 147

JSET ASH. SENT 1 & 2 FLAGS

sHS6: "LUDPING DN ERKUR"
sLOUP 1N ERRUR

sDISPLAY FINAL STATUS...
SN THE LIGHTS
$ (DISPLAY 43B)
$NSG: "VERIFY COMPLETE"

s DEFECTIVE ALTERNATE FLAG?
JIF HOT, Junp
s "DEFECTIVE ALTERMATE FORRAT COMPLETE"

;PRINT THE HESSAGE

jFornat Defective flag?

{1 HOT, EXIT THE TEST
sPRINT ALTERRATE TRACK RO,




HALE Listing: LiSGcel.sre

Addr

81157 FFEFF 1F181
91138 BF322 E1239

9115C 373F0 FOOBI
81130 3418F FAO26
1138 43050 FaOFF
B113F 321FF Fa012
41168 60380 4raet

#1161 01700 887FF
81162 3490F rad1t

81163 373F0 FUBBG
81164 3414F rogle

81163 5535E rU28@
81166 5333F Fia0e
B1167 33333 Fuues
21168 3413F FuoBA

81169 J49FF FUIF3
BI16A 341FF FBIF4
01168 J4LEF FOIF2
B116C 4305F roues

d1160 £0488 33985
B116E OF19F Fo3a2
W116F FFFFF EM2Y

Fri fug 17 07:38:22 1390
Line TLD SEER ROUTINE
193¢
7931 ILDSK@:  JSR SAVRET3
7932 CALL R2, [LDRUR
7933 HOVSHE  CURCYL,NEXTCYL
7933 + RDRAMB  RY,CURCYL
7933 + ALDRARN  R@, NEXTEYL
7934 TSTRBIT RO HEFF
7935 BLDRAN SENAHY
71336 YOR AG,B,RQ,R8 & PSHLD 1
7937 LEHFT2 R
7937 + ADD AB,LSBI,RQ,RY & CLPCHT EVONTI
7938 ALERANU R, SENAG8
7939 HOVSHB  CURHD,SER411
7939 + RORAME  RY,CURHD
7939 + ALDRAR  RE,SER4LL
7948
1941 RETRBIT R14,209
7942 RSTRBIT R13, 1890
7947 SETRBIT R3,8
7348 ALDRAR R3, TLDFLA
7949
7938 SVHD R13,RI55AVU
7939 + ALDRARY  R15,R155AVY
7436 + ALDEAR  RIG,RIS5AVU+L
71951 ALDRAM R14,R1454VL
7952 TSTRBIT R15,8
7933 BHI.P SEEXZD
7933 + SETPGE SEEKZ@_SHR_H4B & BNIP SEEKZR
7934
7933 JHP SEEKGH
7936 ;
7957
7938
7939 TITLE ILD SUB-ROUTINES

Page 144

$SAVE SEEK RETURN
$SELECT ILD DRIVE (F HECESSARY
;5et Next cyl.= Cur. cyl.

; ISULATE 8 LSB'S TH @ AND...
$SAVE THEW FOR SEEK

; ISOLATE nSB'S I RO AND...
jfove thea 1nto position

jSAVE THER FOR SEEK
jSave head no. for Seak

RESET ALT. TRACK fLAG
JRESET ADV. LYL. & HEAD FLANS
$SET SEEK INITIATE FLAG

j9ave the flag registers for...
JSAVE 12 #5835
JGAVE 12 L5BS

;RETURN FRUM SEEK

;CHECK RTZ FLAG

;IF SET, RE-IERU THE URIVE

ADD DIC,FOUTL, IERD, RARE & HUP SEEKONL;Set the Seek Only flag

i THE SEEK OR RE-ZERD WILL RETURN TO THE ILD VIA THE ILDERD RUUTINE (1LDZ4).




HALE Listing: CiSbecol.sre

Addr

Y1178 FFFFF 1FL7F
@1171 FFFFF 17228
81172 3414F Fi6B2
91173 37330 raaol
81174 0F322 EWETR
01173 373F9 reoBg
81176 FFFFF £117D

@Y177 FFFFF 1F17F

81178 373F0 FUBBI
01179 3410F FauB3
81174 37350 Faeaz
31178 @F322 EQETB
8117€ 373F0 Fo0B

41170 8F322 E1Z74
YIL7E FFFFF EL183

H117F 3412F FULED
01188 3492F AFLFY

01181 3412F FULEE
81182 3492F AFLFA

81183 3412F FOIFY
41184 3432F AFIFR

81185 371FE FOLED
#1186 371F9 FU1FY
81187 3330 6F7FF

#1188 371FE FAIEE
B1189 371F9 FOIFA
B118A 333FQ &FUFF

i THE FOLLOWING ROUTINE WILL DISPLAY & PRINT THE CURREWT STARTING CYLINDER

Page 149

{SAVE RETURN LOC,
SGET STARTING CYCINDER ARD...
sDISPLAY 1T

jhSG6: "START CYL.=*
JGET START(NHG CYLIRDER
+PRINT START CYLINDER

s THE FULLOWING RUUTINE HILL DISPLAY AND FRINT THE LAST ENDING CYLINDER HO.

1 GAVE RETURK LOC.
iDisplay Ending cylinder

;5G6: ®, END CYL.="
GET ENDING CYLINDER

i The following routine prants a decimal number.

sPRINT THE NUNBER...
SAND RETURN

i SAVE RETURN-2 LSB'S
;SAVE RETURN-2 nsB's

$SAVE RETURN-3 LSB'S
1SAVE RETURN-3 n&B'S

1SAVE CONTINUATION LOC, LSB'S
1 SAVE CONTINUATION LOC, nsB's

Fri Aug 17 87:38:22 19948
tine ILD SUE-ROUTINES
7361
7962
7963 jHUHBER,
7964
7965 STRTCYL: JSR SAVRETZ
7966 JSR STRYUVR
1967 ALDRAN RE,RAINILDZ
768 RUASKB RE, 1
7969 CALL RZ, IS5ChbA
9 RURANB Ry, STLYL
7971 JHP PRTHUA
1972
1913
7974
95
7976 ENDCYL:  JSR SAVRET2
1977 HOVSHB  HDCYL,RATHILDI
7977 RDRAMB  RB,HDCYL
1971 ALDRAN RO, BAINILDI
7978 RDHSKB R@,Da2
791 CALL R2, [S5CHDAL
7984 RDRARE RE,NDCYL
7981
7982
7383 ;jThe return loc. from this routine sust have been previcusly saved
798%  jwith BAVRETZ.
7985  ;The routine is called with: JHP PRTNUM
7986 ;Upon entry: R = Humber to be printed,
7987
7988 PRTNUM:  CALL RZ,PRTNBR
7983 JHP RTRN2
7994
7991
7992 SAVRETZ: ALDRAM R2,RETURNZ
7993 ALDREGU R2,RARE & RTS RETURNZA
7994 ;
7995 SAVRET3: ALDRAM RZ,RETURN3
1936 ALDREGY R2,RAAE & RTS RETURK3A
1991
7998 SAVCONT: ALDRAN R2, ILDCODNT
7999 ALDRERY R2,RARE % RYS [LUCUATA
feee
8081  RTRH2:  HOVE RAME, IRES % NOP RETURNZ
geaz fYE RANE, IREGH & NOP RETURNZA
8483 R 1B,B,,R8 & JIR
Hods
8093 RTRW3:  HOVE RAHE, IREG % HUP RETURH3
il HOVE RAME, IREGH & NOP RETURNZA
aoa7 OR IB,B,,R8 & JIR




HALE Listing: C:3bccl.sre

fddr

81188 £0481 1F342
#118C 37308 AF7FF

81180 FFEFF 1F17F
B118E FFFFF LF22D
8118F 372r@ FOABD
g1199 63050 Faned
91191 FFFFF 33993

83192 3411F FUOB3
81133 37356 rue1y
81194 FFEEF E1I97
81193 3411F FaaB2
81196 37330 Feund
01197 9F322 CUET
81198 373r8 FUUBB
81199 FFFFF ELITY

BY19A FEFEF IFYTF

81198 373f0 FEREC
8119C 3419F FO8B3
01190 37338 raang
#119€ 9F322 EBE7B
8119F 373f8 FBUEC
011A8 FFFFF E117D

#11A1 373F0 Fa28D
B11A2 FFFFF 127
81143 34318 AFTFF

U11A4 373F8 FRIEF
#11A3 33330 raoez
H11A6 3410F AFLEF

Y11A7 373r8 FO1EF
U11A8 43140 AFa02

Line 11.D

3009
8410
g0
80812
8013
8013
g014
8013
8016
3017
go18
8019
a0z
gazt
8022
8023
8424
4923
8H26
8027
828
8023
go3a
8931
8832
3033
8834
8833
80836
8037

8037 +

8837
8038
8033
a040
804!
8942
8043
2044
80243
46
4847
ae48
3049
4430
auit
8052
8853

+

fri Aug 17 87:3B:22 1950

SUB-ROUTINES
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i Gets the saved flags_for_this_drive into RB,

jUses:

i
GETFLAG:

i
i
§

TRTHD:

@ % IREG.

JSR.P FLAGLOC

sLOC. OF FLAGS THIS DRIVE

SETPGE FLAGLUC_SHR_H#B & JSRP FLAGLOC

RDREGB RAMI,RB & RTS

THE FOLLOHWING ROUTIRE WILL DISPLAY AND

J58 SAVRET2
ISR STRTOVRI
RDRAUB RY, ILDNBR
TSTRUSK RO, 3

BNI $+4

ALDRAR R1,RAINILD3
RNSKB RY, D425

P $43

ALDRAR R1,HAINTLD?
RDRSKE RY, D42

EALL R2, T$SCADAL
RDRANB RY, STHD

0P PRTAUR

FLAGS INTO RE & RETURN
PRINT THE LAST STARTING HEAD NO.

sSAVE RETURN LOC.
iSET CUR. HEAD = START HEAD
{GET TLD NUMBER

sCHECK FOR ILD 3

+IF K0T, June

i DISPLAY START HEAD AS END HEAD
JHSH: 7, HEAD "

;DISPLAY STARY HEAD
sHSG: "START HEAD = *
JSEAD MESSABE

{GET START HEAD

SPRONY STARTING HEAD NO.

i THE FOLLDWING ROUTIHE WILL DISPLAY AND PRINT THE LAST ENDING HEAD HU.

!
ENDHD:

HDCNT:
i
SETHSG1:

i
CHERSGL:

JSR SAVRET2

HOVSHB  HDHD,RATAILLS
RDRARE  RB,NDHD
ALDRAR  RE,HATNILY3
RDNSKB RY, D44

CALL RZ, 1SSCHDAL
RDRARE R, NDHD

JHP PRTHUA

RORANE kY, NAXHDI
ISR CHARCNT
RTOR R1,%0 & RTS

RDRAHB RY, NSGFLE
SETRBIT RY,NSG1
ALDREG RE,RARE & RS RSGFLG

RORAND RY, MSGFLE
AND DB, FOUTL, ASKL,RE & RIS nSAl

sSAVE RETURN LOC,
iDisplay Ending head

JHSG: ", ERD HEAD = "
;GET ENDING HERD
jPRINT ENDING HEAD RO,

sGET HAX. ILD HEAD
sCOPUTE HAX. NO. UF CHARACTERS
sCHAR. COUNT T0 R & RETURN

{GET THE MESSAGE FLAGS AND...
JSET RESSARE SEAT 1

+GET MESSAGE FLAGS AND...

JCHECK FIR RESSABE SENT 1; RETURR




HALE Listing: C:dBecl.sre

Addr

BIIAY FEEFF IF1TF
81147 3710F FauB2
B11AB 05348 roBO7
U11AC BF322 EUETD
BYIAL FFEFF JFIBT
B11AE 3705F roea7
B11AF BF322 EQETC
#1180 3418F FOOB2
@11B1 273F1 FO20A

811B2 2918) FEFFF
Q1183 FEFFF 341F6
#11B4 3418F FOBBB
§11B3 3410F FOUB3
#1186 34301 £1183

81187 3730 FO243
81188 FFFFF 1F279
B11B9 34318 AF7FF

Line TL.D SUB-ROUTINES

Fri fug 17 B7:36:22 1999

8055

8056

8057

8058

8059 jCLEARED BEFURE PRINTING THE MESSAGE.
8068 ;FOLLUN ANY PRECEDING MESSABE UN THE DISPLAY.
BUE1

8062 GISTCYL: JSR SAVRETZ

8063 RESETRAR MAINILD?

BU64 ADD DB, B, HSK1,R0 & NOP D47
8065 CALL R2, ISSCADAL

BUGE 158 CHCNT

8057 ROHSKA 87

868 CALL RZ,155CHDA

8069 ALDRAR 29, RALNILD2

Bu7d RDRAHB R1,HAXCYLI

B

8072 GTSTCYL1: SUBB AB,FOUTL,RB,RI

8076 CJAP ABB, BADCYL

8u78 ALDRAN RE,STCYL

8079 ALDRAM RY, CURCYL

8280 RTOR RE,R1 & JNP RIRNZ
3081

8082

B83  CHCNT:  RDRAMB RY,RAXCYLD]

8084 ISR CHARCHT

8085 RTUR R1,R & RTS

Page 131

3 THE FOLLOWING ROUTINE WILL REBUEST, GET AND CHECK A STARTING CYLIHDER
HUABER FROM THE OPERATOR. [F UPUN ENTRY R3=8, THE DISPLAY WILL BE

IF R#=1, THE NESSAGE Wit

SAVE RETURN LOC,
JULEAR START CYLINDER DISPLAY

1ASET "ENTER STARTING CYL. NI °
;BET CHARS, EXPECTED

sGET START CYL. FRON THE DPERATOR
sDISPLAY (1
sHAX. USABLE CYLINDER

115 START CYLINDER > NAX?

i 1F YES, BAD ENTRY

sSAVE GUOD ENTRY AS START CYL...
;AND AS CURRENT CYLINDER
sRETURN

$GET nAX. JLD DRIVE CYLINDER
$GET AAX. HO. OF CHARACTERS
;CHAR, COUNT TU RY & RETURW




HALE Listing: L:iSGecl.sre

Addr

B11BA FFFFF JFI7F
91188 3710F FO0B3
B11BC 85340 FOBRY
B118D 0F322 EBETR

B11BE FFFFF 1F1B7
8118F 3705F Fe87
#11C3 BF322 EBETC
811t 3418F Fo0B3
@11C2 373F1 FO245

811C3 29181 FFFFF
BL11C4 FFFFF 341F6
811€3 3418F rHBE9
811C6 FFFFF £1183

Fri fug 17 97:38:22 17930

tine TL.LD SUB-ROUTINES

8ia7
]
8089
4838
891
8092
8093
8094
8895
8036
8897
8a98
8933
g10a
8191
8123
8124
8125
8129
13
8132

Page 132

i THE FOLLOMING ROUTINE WILL REQUEST, GET AND CHECK AN ENDING CYLINDER
JHURBER FRUM THE UPERATUR.
iPRINTING THE MESSRGE. IF RD=1, ADD THE RESSAGE TU THE DISPLAY.

i
GTNDCYL:

i
GTNDCYLY:

JSR SAVRET2
RESETRAM MAINILDY

ADD DB,B,NSK1,RD & NOP D19

CALL R2,I55CHDAL

ISR CHCNT

RUHSKD 87

CALL R2, ISSCADA
ALDRAR 8@, MAINILDS
RORARB R1,HAXCYLDI

SUBB AB,FOUTL,RR,R1

CJHP ASB, BACYL
ALDRAR RE, KDCYL
JnP RTRN2

[F UPON ENTRY R@=Y, CLEAR YHE DISPLAY BEFORE

1SAVE RETURN LOC,
{CLEAR END CYL. DISPLAY

;HSG:  "ENTER EMDIMG CYL. RO, °
+GET CHARS, EXPECTED

SGET END CYL. FRON DPERATOR
sDISPLAY (T
sMAX, DRIVE CYLINDER

;15 END CYLINDER > nAX?
$1F IV IS, BET NEW ERTRY
$SAVE ENDING CYLIMDER
sRETURH




HALE Listing: Lidbecl.sic

Rddr

B11C7 FFFFF IF1TF
gLicg 373r FoaBD
011C9 20084) FOBA3
U11CA 43370 34100
#11CB 3718F FOUB3
U11CC FRFFF EXICE
811CD 3718F FlOB2

#11CE 4585F FO@10
B11CF FFFFE 33102
B11D8 85346 Feoar
811D FFFFF E1ID3
B11D2 83340 FoQBE
81103 9F322 EUETR

81104 FFFFF IF1AL
#1103 3705F rods7
81106 @F322 EBETC
81107 372F1 FaYBD
B1iDe 20i4: Foaa3
01109 FFFFF 341DC
B11DA 3418F fOBB3
81108 FFFFF E1IDD
B110C 3418F FOBB2
811DD 373F1 Foz2@0

B11DE 29181 FEFFF
BIIDF FFFFF 341E4
BIIED 3418F FOOBB
B11E1 3410F FoaBs
B11E2 FFFFF ELB3

U11ES FFFFF 1F17F
f11E4 6F322 E1NFY
H11E3 BrF308 E11CE

fri Aug 17 87:38:22 190

Line TLD SUB-ROUTINES

8134
8133
8136
8137
8138
8139
8144
8141
8142
8143
8144
8143
8146
8147
8148
8149
315@
8151
8157
8153
8164
8161
8162
8163
8164
8163
8166
8177
8178
8179
a188
8181
8142
8183
d184
8183
8186
8187

i THE FOLLOWING ROUTINE WILL REQUESY, GET AND CHECK A STARTING (OR DEFECTIVE)

JHEAD HO. FROM THE OPERATOR.

¥

GTSTHED:  JSR SAVRETZ
RORAMB R1, [LDKBR
SUBB DB, &, HSK1, R & HOP HE3
RESETR RO & CJEP AGS, 343
RESETRAR MAINILD3
InP STHED]
RESETRAR RAINILDZ

1

STHED1:  TSTRBIT R15,18
BUZ §+3
ADD DB,B,NSK1,RE & WOP D15
Inp 42
AUD Db, B,RSK1,RY & HOP D#11
CALL R2, [SSCHDAL

J5R HOCNT

RDHSKE 87

CALL R2,155ChDA

RDRARB R1, ILDNBR

SUbB DB, @, RSKI,R1 & NOP He3
CJHP A48, $+3

ALDRAR RY,RATNILDS

Jip §+2

ALDRAH RB, RAINILDZ

RDRAHB R1,HAXHDI

1]

STHED2:  SUBB AB,FOUTL,RE,R)
CJHP AGB, STHED4
ALDRAN 88, 5THD
ALDRAN 88, CURHD
Jnp RTRNZ

i
STHED3:  JSR SAVRET2
STHED4:  CALL R2,BADRTRY
ADD DIC,B, ZERO,RY & Jne STHED)

fage 133

sSAVE RETURN LOC.
JBET ILD NUMBER

sCHECK FOR ILD 3 OR 4

S IF HOT, JunP

sCLEAR END HEAD DISPLAY

CLEAR START HEAD DISPLAY

sCHECK DEF. FLAG
S1F 0T, Jump
sHSG: "ENTER DEF. HEAD RO, *

sHSG: ENTER STARTING HEAD NO.
SPRINT HESSAGE

$$6ET CHAR. COUNT

sGET STARTING HEAD
JBET (LD NUMBER

sILD 3 UR 47

J1F 10T, Junp
sDISPLAY START HEAD AS END HEAD

sDISPLAY STARTING HEAD NURBER
JGET HAX. HEAD

sSTART HEAD  MAX. HEAD?
SIF LT (8, BET ENTRY AGALH
+SAVE STARTING HEAD

SSET CUR. HEAD = START HEAD
s RETURN

HSH: "BAD ENIRY. °
s TRY TU GET GOUOD HEAD nO.




HALE Listing: C:36ecl.sre

fAddr

B11EG FFFEF IFLTF
911E7 433F0 FFFFF
B11E8 3716F Fo0B3
811E9 93340 roaed
O11ER BF322 EQETB

B11EB FFFFF 1F1AL
@11EC 3705F Foes7
O11ED BF322 EQETC
BIIEE 3410F FOOB3
B11EF 373F1 FO28D

B11F0 29181 FFFFF
BILFY FFFFF 341F4
211F2 3410F ropBC
B11F3 FFFFF E1183

B11F4 BF322 E11F9
B11F5 OF308 ENEY

B11F6 BF322 E11F9
BUIF7 271FE FR1ED
B11F8 BF300 E1186

#11F9 37350 Foe3
d1LFA FFFFF EQETH

Fri fAug 17 87:38:22 1798

Line LD SUB-ROUTINES

3189
8190
3191
8192
8133
8194
8193
8196
8137
8283
8283
8286
8287
8218
8219
§224
a2
4222
8223
8224
8223
8226
8227
8224
8229
8238
8231
8232
4233
4234
8235
8236

Page 154

;  THE FOLLUWING ROUTINE WILL REMUEST, GET ARD CHEDK AR ERNDING
{HERD KO, FRON THE OPERATOR.

I
GTRDHED:  JSR SAVRET2

HOHED1:

i
NDHED2:

i
HDHED3:

BADCYL:

Frint

i
i
BADNTRY:

RESETR RY
RESETRAN HAINILDS

AbD DB,B,HSKI,RO & HOP D#13

CALL RZ,155CHDAL

JSR HOCAT

ROHSKR 87

CALL R2, ISSCHDA
ALDRAM RE, RARILDI
RORARB R1,HAXHDI

SUBB AB, FOUTL,RD,R)

CJHP A, NDHED3
ALDRAH R, NDHD
JnP RYRNZ

CALL RZ,BADNTRY

ADD DIE, B, TERD,RD & JnP NDHEDY

CALL R, BADNTRY

DECRD RARE, IREG & NUP RETURNZ
ADD DZC,B,ZERD,RE & JnF RTRNZH)

RDNSKD k@,D419
JiP 1SSCHDAL

"HAD ENMTREYY

$SAVE RETURN LOC,

sCLEAR END HEAD DISPLAY
sNSG: CENTER ENDING HEAD MO,
sPRINT MESSAGE

+36ET CHAR. CUUNT

1GET ENDING HEAD nO.
;DISPLAY ERDING HEAD
+GET NAX. HEAD

JEND HEAD ) HAX. HEAD?
sIF 1T 18, GET HEM ENYRY
sSAVE ENDING HEAD AND...
sRETURN

;N56: “BAD ENTRY. *
s TRY TO GET GUOD END HEAD RO,

;RSG: "BAD ENTRY. *
JRETURH TO CALLIS LOC. TO...
+REQUEST NEW CYLINDER O,

massade

jHI56: "BAD ENTRY"
$PRINT IT & RETURN




HALE Listing: CiS6ecl.sre

fddr

BLIFB FFFEF LFL1TF
B1IFC FFFFF 1F200

B11FD 4305E Fo2¢d

@11FE EB4B3 13192
BiIFF 433F6 €118

81200 QF10F Fa302
#1201 373FB FOYBS
#1202 373FC FuaBe
#1203 @F309 E01DA

#1284 FFFFF EW2CH

#1205 £0483 1F125
#1266 373F8 rB2F4

91287 £8401 33609
#1208 33350 reant

81287 £048t 1Fe09
01204 55330 FORMY
§120B8 FFFFF CRERY

B1240C FEFFF 1F161
81240 0F322 EBETR
B120E 433F8 FFFFF
Y124F @F322 CHETB
#1218 8F322 E128E
#1211 2F322 £1238
81212 FFFFF 33988

tine IL.D

8234
8239
8244
8241
B242
8243
8244
8244
4248
8273
8276
az17
4278
4279
g2
8281
3282
8283
f284
8284
8283
8286

8286 +

8287
8288
8288
8289
8290
8291
8292
8293
8294
8293
4296
#297
8298
8299
GREH]
g3
R114
4303
8384
LR
8386
8347

+

+
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SUB-ROUTINES

CONV1BB:  JSR SAVRET2 +SAVE RETURN LOC,
JSR TLDSERS 19ET UP SENSE BYTES
i
TSTRBIT R14,200 {ALT. TRACK FLAG?
CJSR.P ALUZ,CHRZRDA i IF NOT, CHECK FOR SECUND DRIVE
SETPGE CHK2NDA_SHR_H#B & CJSRF ALUZ, CHK2NDA
RESETR R6 & JuP RYRW2 1HORD = @ & RETURK
JLDSENS:  EGU §
ABD DIC,FOUTL, ZERD,RANE & HOP SEEKONL;Set the Seek Unly flag
RORAMB R1),CURCYL $GET THE CURRENT CYLINDER AND...
RURAHB R12,CURHD {GET THE CURRENT HEAD
ADD DIC,B,ZERD,RY & JnP SEEKSENS  ;HAVE THEM FOR SENSE; RECURD =1
H
HULTPLYB: JBP RULTPLY
ILDREL:  JSR.P DUUBLE ;DOUBLE DRIVE WU, IF NEEDED

SETPGE DUUBLE_SHR_H#B & JSRP DUUBLE
RURANE RY, THODRIV

BUZ.P SELREL

SETPGE SELREL_SHR_H#B & BUIP SELREL
SETRBIT R13,1

JSR.P SELREL

SETPGE SELREL_SHR H#B & JSRP SELREL
RETRBIT R13,)

JHP SELREL

$ANY THU DRIVE UNMITS?
i IF ROY, SELECT & RELEASE DRIVE

; INCREHENT TO UPPER DRIVE
;SELECT & RELEASE UPPER DRIVE

+DECREHENT TO LOWER DRIVE
$SELECT & RELEASE LOHWER DRIVE

i There are two entries fo this routine.
1) CALL R2, ILDSTRTA will print a selected message as specified in RE...
12) CALL RZ,ILDSTRY will print a selected message as specified in RY,

3 then print ", DR.=n", vwhare n = drive no., and then...

1T HILL THEN PRONPT THE OPERATOR WITH THE BUESTION " OK?"

+IF THE ANSHER [S 'YES', THE ROUTINE WILL RETURN TO CALL +1.

;I THE ANSHER I8 "HO', THE 1LD HILL BE TERRIMATED (ILDZ8).

They are:

b

ILDSTRT: JSR SAVRET3
CALL R2, ISSCHDAL
RESETR R
GALL RZ, 1SSCHDAL
CALL RZ, PRNTDRY

TLUSTRT1: CALL R2,YESHO
BNI RTRNS

sSAVE THE RETURN LUC.
sPRINT THE RESSAGE

jAsh: *, IR.="
$PRINT THE DRIVE i,
115 THIS 082

+IF 17 15, RETURN
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fddr
U1213 FFFFF E1133
81214 FEFFF 1F1R1

81219 9F322 €OETR
#1216 FFFFF E121D
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Line ILD SUR-REOUTIMES

4348
8309
4314
831
8312

Jup D24

i

ILDSTRYA: JSR SAVRET3
LALL RZ,155CHDAY
JnP 1LDETRTL

Page 136

JELSE, TERMINATE THE (LD

$SAVE THE RETUKN LOC.
$PRINT THE RESSAGE




HALE Listing: Ci36cel.src

Addr

81217 FFEFF IFLTF
81218 C2008 FFFFF
81219 C3008 FFEFF
81214 63958 rouge
81218 47368 33983

B121C 3335F fFH400
U121 E30C8 1F205
UI21E 371BF FOIEF
#121F 37358 FO91B
H1228 GF322 EBETB
81221 373FE FOIF2
01222 Br322 £128D
91223 37358 FeO1D
B1224 BF322 EHETB

B1225 37H5F FOA8S
#1226 9F322 EQETC
@1227 FFEFF 33133
#1228 3718F Fom18
81229 FFFFF 1F233
B1224 FFFFF E1183

81228 373r0 roasy
8122C 3410F FOUBS
B122) 373F1 FO@BB
@122E 3311F AFABG
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Line TLD SUB-ROUTINMES

8314
8315
4316
4317
8318
4313
8324
8321
8322
8323
8324
8325
8326
8377
8328
#329
4330
8331
8332
8333
8334
8335
8336
337
4338
8339
§344
8341
8342
8343
8344
8343
3346
8347
8348
8349
8350
8151
8352
8352 +
8352 +
8333
8354

i THE FOLLOWING ROUTINE WILL CHECK TO SEE IF THE OPERATOR WANTS TO HALT
sANCILD. IF HOT, THE ROUTINE WILL RETURN.

i ONCE HALTED, THE ILD RAY BE TERMINATED OR CUNTINUED DEPENDING DN THE ANSHER
;10 THE PRINTED QUESTION "RESTART?®

i THE ILD IS HALTED BY: I1LD-D OR LUAD-PB-84.

i UPON EXIT: RO=A [F ILD WAS RUT MALTED. RU=1 (F ILD WAS HALTED ARD
sRESTARTED.

i

1)
JLDHALT:  JSR SAVRET2
RD SEP,PRECPB, RO
RD SCP,PRGCPB, RO
TSTRHSK RE, 80
AND DZ,B,SHCST,RY & BHI RTRNZ

sSAVE RETURN LOC.
sREAD PUSH-BUTTON REG.

SCHECK FOR PB = 80
$1F NDT, CONTINUE

RSTREIT R15, 8460
CTL SCP,MPPGCLR & JSR [LDREL
RESETRAN NSGFLG

RDHSKB Re,Ds27

CALL K2, 1SSCADAL

RORAHB 14, R145AYL

CALL RZ,CYLHED]

RURSKB Re, D429

CALL R2, IS5CRDAL

$RESET LAST REC./SH RETRY FLAGS
sRELEASE & DE-SELECT DRIVE
+RESET NESSAGE SENT & LUOP FLAGS
jRS6: “ILD HALTED & CYvi. "

sRESTORE R14
sDISPLAY CUR. CYL. & HEAD

;f156: "RESTART?"

RONMSKR 85

CALL R2, ISSCHDA FWALT FUR TYES' OR TRO?

BOZ ILD28 +IF 'NO', TERRINATE THE TLD
RESETRAM SEN415 sRESET RETRY COUNT
J5R 1LDDSP sDISPLAY ILD & DRIVE NURBERS

JiP RTRN2 jRESTART THE TEST

7 THIS ROUTINE WILL SET YHE CURRENT CYLINDER & HEAD NUMBERS TU THE
;VALUE OF THE STARTING CYLIMDER % HEAD HUMBERS.

i
STRTOVR:  nOVSRB  STCYL,CURCYL

RURANB R, STCYL

ALDRAR R, CURCYL
STRTOVRL: RURANB R1,STHD

ALDREG R1,RARE & RIS CURHD

;Set Cur. cyl.= Start cyl,

$HET STARTING HEAD
;CUR. HEAD = STARY HEAD & RETURN
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Addr Line ILD SUB-ROUTIMES

8336

8357 3 THIS SUBROUTINE WILL GET THE CURRENT HEAD INTO ®12 AND SAVE IT A5 THE
8358 ;HEXT HEAD. THE CURRERT RECURD (R9) ARD VHE HEXT RECORD WIrL BE SEY 1O 1.
8339

1
QI22F 373FC FUUBG 8360  RECORDI: RDRARB R1Z,CURHD sGET THE CURKENT HEAD NU,
91230 3410F FON27 8361 ALDRAR R12, NEXTHD SSAVE IT AS THE NEXT HEAD
01231 UF30Y FFFFF 8362 AUD DIC,B, ZERU,RY sRECORD NOL= 1
01232 3419F AF28 8363 ALDREG R3,RANE & RTS NEXTREC ;SAVE NEXT RECORY & RETURN
Bi6s
01233 27370 FUUBD B3G5  ILDDSP:  RURAMB R, )LDNBR sGET THE ILD NURBER
01234 Q1700 4702 8266 ADD AB,1SBZ,RE,RA & PSHLD 2
8367 LSHFT2 RY, RY SHOVE 1T INTO POSTTION
01235 01700 887FF 8367 + ADD AB,LSBI,R0,R@ & CLPCAT EVENTY
01236 370FF FOBB4 8368 RDRANE 1LDDRV $GET THE DRIVE NUHBER
01237 4605F FOO3F 8369 TSTEBIT 3F ;DELETE VALID BIT
01238 3010F AFOBL 8470 OR A, FOUTL,RH,RARE & RTS RAINILDY ;DISPLAY ILD & DR. NUS.; RETURM
8371
8372

8373 3 THE FOLLOWING ROUTINE WILL CHECK FOR AN ILD RUNNING AND THE DRIVE
8374  ;SELECTED AND READY. [F ALL OF THESE CONDITIORS ARE HOT HET, THE PROGRAR
8373 jWILL ATTERPT TO RE-SELECT THE ILD DRIVE.

8376 ;UPON EXIT: R3 = ILD FLAGS

8377 R13 = PHYSICAL DRIVE U,
8378
81239 FFFFF IFI7F 8379 JLDRUN:  JSR SAVRETZ ;SAVE RETURR LOC,
81234 373FD roaBs 8280 RDRARB R13, [LDDRY $RET ILD DRIVE RUHBER
#1238 95350 FOBEY 8381 RSTRBIT R13,VALID ;DELETE THE VALID BIT
B123C 373F3 FOUBA 8382 RDRARB R3, [LDFLG ;GET (LD FLAGS
B123D 45853 rouBs B3B8 TSTRBIT R3,4 $CHECK FOR LD RUNNING
B123E FFFFF 33248 8383 BOZ fLDRURZ2 ; [F HOT, DRIVE RUST BE RE-SELECTED
B398
B123F L1041 FFFFF 8392 R HS5H, RDURSTL, RY ]
#1248 C1841 FFFFF B394 RD H5SA, RDDRSTL, K1 s READ DRIVE STATUS
B1241 43051 Fud20 8399 TSTRBIT R1,SELECT+READY+HFAULT+SEEKERR SELECTED, READY & ERRURS
81242 GOHUSF FHBZ1 BadY TSTURSK SELECT+READY s SELECTED & READY ONLYY
01243 FFFFF 33A48 8481 BNZ (LDRUR2 1 [F HOY, Jusp
Bafz
483 JSR.7 DOUBLE ;DOUBLE DRIVE MO, IF HEEDED
01244 £8403 15125 8403 + SETPGE DUUBLE_SHR _H8B & JSRP DUUBLE
#1245 4585E FUBDE B4d4 TSTRBIT R14,888 $SECUND DRIVE FLAGY
B1246 FFFFF 33185 89483 BOI RIRN2 i [F HOT, RETURH
#1247 BB3FD E1185 B4Bb INCRB R12 & JnP RTRNZ s IHCR. DRIVE RO, & RETURN
8487
81248 35353 rOB@4 H4BB  ILDRUN2: SETRBIT R3,4 $SET ILD RUNNING FLAG
B1243 3413F FOOBA 8489 ALDRAN R3, ILDFLG

#1244 373F1 FORBBD 8418 RURANB R1, ILDNBR




HALE Listing: L:96ccl.sre

fiddr

81248 EQ481 17169
8124C 373FB FUBBS
81240 373FC FOOBE
B124€ 373f3 FOUBA
H124F BF309 £1183

#1230 277F7 £FO2
81231 337F7 FFEFE
B1252 FFEFF 15183
81233 433FF 1F260

81234 EH40Y 1F12A
81255 5333E FrBOF
01236 3533E FU40
81257 35333 Fusdd
$)258 433F6 FFFFF

81239 EH44B 1r4B7
B1234 433F4 EB5AF

Q1238 FFFFE LFYTF
§123C 37330 Faazr
81250 BF322 EGETB
B123€ 3785F roeas
8123F BF322 EBETC

#1268 FFEFF £1183

@126t FFFFF 1F17F
81262 FFFFF E123E

Line IL.ID

8417
8418
g418
9419
3424
8421
8422
8423
8424
8425
8426
8427
428
8429
84340
8431
8432
8433
8434
8433
8433
8436
8437
3438
8439
4444
244l
d441
8442
g443
8444
GEEH]
8446
9447
8448
8449
4438
8451
8432
8433
8454
8433
4436
8457
3438

Fri Aug 17 07:38:22 199 Page 139

SUR=-ROUTINES

J5R.P SELOY

SETPGE SELOU_SHR_NEB & JSRP SELOY
RURANB R11, CURCYL

RORANB R12, CURHD

RORARE &3, ILDFLG

ADD DIC,B,1EROD,RI & JAP RTRN2

ySELECT LD DRIVE

$+GET CURRENT CYLINDER
$GET CURRERT HEAD
+1LD FLAGS INTO R3

+  THIS ROUTINE WILL WRITE ONE TRACK YO THE ILD DRIVE.
;THE ROUTINE 1S EATERED WITH: CALL R2, ILDURTI

j THE REQUIRERENTS FOR THIS ROUTINE ARE:

+ 1.) THE [LD DRIVE NHUST BE SELECTED,

3 2.) THE NDB HUST CONTAIN THE DATA TO BE URITTEW,

i 3.3 CURCYL & CURMD HUST CORTAIN THE CYLIHDER AND HEAD YO BE WRLTTEH,
i

[

LDURTL: R DZ,LSBZ,RAME,R7 & NOP WRDSTRX

OR I8,LSBZ, ,R7

182 SAVCONT

RESETR RIS & JSK 1LDSENS

ISR.P SEEKD2

SETPGE SEEKUZ_SHR _HEB & JSRP SEEKNZ
RSTRBIT R14,H8fBUF

SETRBIT K14, 400

SETRBIT RS, 808

RESETR RE

J5R.P RDRTCLR

SEYPGE RUNRTCLR_SHR_HEB & J5RP KDMKTCLR

RESETR R4 & JiP URTE3S JURITE OHE TRACK

ILDYRT2: $SAVE THE RETURN LUC,

sPOSITION THE DRIVE
JRESET SORE FLAGS
1SET U-CORFLETE FLAG
$SET WRIVE-OP, FLAG
SFIRST HORD 15 8

i THE FOLLOWING ROUTINE WILL SOLICIT A “YES® OR "NO" RESPONSE FRORM THE

;OPERATOR.  UPBH EX(T: R@ = @ FOR "HO*, R@ = 1 FOR "YES",
+The routine YESND asks the gquestion, "OKY".
;The roubine YESNOA just wails for a YES or NO response.

¥
YESND:  J5R SAVRETZ $SAVE RETURK LOC.
ROASKB RO, DR47
CALL RZ, I55CHDAL jH56: " OK?"
YESNO1:  RDHSKE 85 ;COnAARD FOR *YES' OR 'nO*
CALL RZ, IS5CHDA sHALT FOR OPERATOR RESPUNSE
i
JHP RTRNZ s RETURN
i
YESNDA:  J5R SAVRETZ ;SAVE RETURM LUC,

JnP YESHOL

sRECORD NO.= 1 & RETURN

HORDS TO BE URITTEN TO RY

SET UP SENSE BYTES FUR SEEK

JULEAR THE DISK BUARDS Anb...
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Addr Ling TL.D SUB-ROUTIMES

8468 ;  THE FOLLOWING ROUTINE WILL DISPLAY [n THE LIGHTS AnD SAVE THE CURRENT
8461  jHEAD AND CYLINDER HURBERS THAT ARE IN R1Z & RI1 RESPECTIVELY. THE CURRENT
8462  ;CYLINDER RrO. WILL BE PRINTED.

8463

1

01263 FFEFF 1F181 B464  DSPLY:  JSR SAVRET3 sSAVE RETURN LOC.
01264 FFFFF 1F200 8465 ISR TLDEYHD sDISPLAY & SAVE CUR. HEAD & CYL,
01265 37350 FUG17 8466 RUNSKD RY, D23 s CURSUR POSITION

8467
DIZ66 3705F FOIEA  B46H ROASKR 187 SEOS1TION CUKSOR & WAIT CORHAND
01267 BF322 EOETL 8469 CALL R2, [S55MDA sPOSTYION THE DISPLAY CURSOR
01268 27370 FOUBS 8478 RURANE RY, CURCYL sGET THE CURRENT CYLINDER...
B1269 OF322 E1270 8471 CALL R2,PRTNBR JAND PRONT (V
W126A FFFFF E1168 8472 P RTRNS SRETURN

8473

ga74
Q1268 3710F FUBEF 8475  RSTIBIT: RESETRAM BITILD SRESET THE...
Q1260 3710F FUBT 8476 RESETRAR BITILD#1 sBIT FUR THE...
B126D 3710F AFETI 8477 BOVE ZERD,RANE & RTS BITILD#HEZ  1LD DRIVE

8478

8479 3 THIS RUUTIRE MILL PRINT THE CURRENT JuD DRIVE NURBER.
8480 ;IT IS ENTERED WITH: CALL R2,PRHNTDRY

BBl
@126E 373f0 FOUB4 8482  PRNTDRV: RDRABB RB, ILDDRY ;GET THE ILD DRIVE NURBER
R126F 53398 Fo388 8483 RSTRBIT RO, VALID+HH88 sDELETE VALID BIT % 5.5.5. BIY
B484

8483 ;  THIS ROUTINE PRINTS A DECINAL RUNBER.
8486  jUPON ERTRY: R@ = HUMBER YO BE PRINTED

8487 R2 = RETURN LOCATION
8488
Q1279 FFFEF 1F279 8489 PRINBR:  JHR CHARCNT ;CONPUTE CHAR. COUNT
81271 3705F Fo483 49438 RbASKR 9
B1272 FREFF EMETC 8491 Jap ISSCRDA {PRINT A DECIWAL NUMBER
847
@1273 CIB6B FFFFF 8493 FRATDAT: RD SCP,DATSHI,RE ;GET DATA BITS 24-35 Anb...
#1274 3410F FO2ER 8494 ALDRAR RY, FURDATI $SAVE THER
81275 C3U58 FFEFF 8493 RD 5CP,DATSHZ, RE sGET DATA BITS 12-25 AND...
81276 J414F FO26B 8436 ALDRAR R, FURDAT2 1SAVE THER
81277 C3040 FFEFF 8497 RD S€P,DATSH,RY $+GET DATA BITS B-11 AND...

01278 J418F AF26C 8498 ALDREG RE,RANE & RTS FORDATL jSAVE THER; RETURN




HALE Listing: Cid6ccl,sre

Addr

@1279 20134 Fa0BA
01274 UF301 A47FF
81278 20130 FBO64
8127C @B3F1 A47FF
91270 20138 FO3ER
B127E 8BIF1 A47FF
B127F BB3F1 AFTFF

81288 370FF FUOBG
81281 321FF Fu@B3
#1282 373F1 FU6BS
91283 3411F FuB2

81284 C3088 FFEFF
#1285 63030 Feead
81286 FEFFE ASTEF

81287 341CF FOBBG
01288 341BF AFQBS
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Line 1D SUB-ROUTIMES

4519
8361
8582
8383
8384
4505
4306
8307
g308
8389
ga1a
8311
8312
8513
8514
85135
8516
#4517
85148
8519
832
8321
8522
#3723
8529

H

CHARCHT:  SUBb DB, FOUTL,RSKZ,RO & NOP D#18
ADD DIC, B, ZERD,R1 & RIS AGB
SUBB DB, FOUTL, NSKZ, R & NUP D$108
INCRB RI % CRTS AGB
SUBB DB, FOUTL,SKZ,RY & NUP DE1040
IHCRB RI & CRTS AGB
INCRB R1 % RIS

115 THE HURBER > 147
+IF 007, COURT = 1
116 THE NURBER > 1007
$IF 10T, COURT = 2
115 THE NUMBER > 18407
s IF HOY, COURT = 3
{ELSE COUNT = 4

)

it

+  THIS ROUTINE WILL DISPLAY THE CURRENT CYLINDER AND HEAD IM THE
sLIGHTS (DISPLAY 423B). IT THEW SETS THE CURRERT CYLIHDER ARD HEAD

;70 THE NEXT CYLINDER {R11) AND HEAD (R12).

1

JLOCYHD: RDRAME CURKD
QLURAN MAIRILDI
RORANB R1,CURCYL
ALDRAR RL,HAIRILDZ

RD SCP,PRGCPE, kY
TSTRASK R@, 89
CRTS ALuz

i
ILDCYHDY: ALDRAM R12Z,CURHD
ALDREG R11,RANE & RTS CURLYL

1GET CURKENT HEAD AND...
sDISPLAY [T
sGET CURRENT CYLINDER AND...
sDISPLAY [T

TKEAD PUSH-BUTTON REG,
JCHECK FUR TLD HALT
$1F 1T 15, RETURN

$5RVE CUR. HEAD AS NEXT HEAD
FSAYE CUR. CYLINDER & RETURN




HALE Listing: Cid6ccl.src

fddr

#1289 FEFFF JF2A3
#1284 37358 fodic
B128B WF322 EQEVH
9128C FFFFY E128E

B128D FEEFF 1F2A3
§128E 373F8 FuvBs
9126F 8F322 E1279

81298 373F1 FAUBD
#1291 20141 FUBG3
#1292 FFFFF 3429C

#1293 4505F FHBB0
81294 GB3FF 33290
81293 37330 foea2
41296 0F322 EGETD
81297 373F9 rowBa
21298 322 1270
81299 FFEFF E12A0

@129A 2D141 FOBEB
81298 FFFFF 34200

B129C 37339 rad19
0129D BF322 EBETB
8129E 373F0 raoBe
B129F BF322 £1270
81240 371FE FB230
#1271 371F9 FO22B
Y1202 FFFFF GFTFF

81243 3412F FU230
B12R4 3492F AF23B

Line TLD

8331
8332
8533
8534
8333
8336
§337
4338
8939
#3400
GhER
B342
8343
8344
8343
#346
8347
REH]
3349
8358
8531
8552
8533
8354
8335
8336
8357
8338
8539
g3ea
8361
iR
8363
8364
3365
8366
8367
8368

i
i
CYLHED:

i
CYLHEDL:

-

i
CYLHED2:

i
CYLHED3:
RIRNS:

i
SAYRET4:

Fri fug 17 87:38:22 1990

SUR-FOUTINES

J5R SAVRET4
RDASKB %D, D¥28
CALL RZ,1S5CHDAL
Inp $+2

JSR SAVRET4
RURAHB RY, CUREYL
CALL RZ,PRTNBR

RDRARB K1, ILDNBR
SUBB 1B, FOUTL, RSK1, R & AOP HeS
CIHP AGB, LYLHED3

TSTRBIT £15, 80ge

YOR AQ,B,R15,R15 & BUZ CYLHED2
RDHSKD RY,D4B2

CALL RZ, [S8CADAL

RORAMB RU, NAINILDY

CALL R2,PRTHBR

JnP RTRN4

SUBB DB, FOUTL, HSK1,R1 & NUP HiD
CJHP AGB,RTRN4

RDHSKB RE, D25

CALL R2, ISSCADAL

RURAIB RY, CURKD

CALL RZ,PRTNER

HOVE RAME, TREG % NOP RETURN4
MOVE RANE, IREGH & NOP RETURNAA
IR

ALDRAR R2, RETURR4
ALDREGU RZ,RANE & RTS RETURNAA

Page 182

THE FOLLOWING ROUTINE WILL PRINT THE CURRENT CYLINDER & HEAD NUMBERS.

;SAVE RETURN LOC.

HSG: " CYL, "

sSAVE RETURN LOC,
SBET CURRENT CYLINDER
sPRINT CYLINDER NO,

s6ET CUR. 1LD RO,
$OF THE LD MO, TS...
SLESS THAN 5, PRINT HEAD nO.

{SEEK ERRUR FLAGY
sIF YES, RESET IT; IF RO, Jump

jASH: *, BAD=*

$GET BAD CYL. AND...
jPRIRT IT

$RETURN

sIF THE LD MO, JS...
[LESS THAN 'B!, RETURN

;M8G: ¥, HERD *

$BET CUR. HEAD

+PRINT HEAD .

$BET RETURN LUC, LSB'S
;AND NSB

sRETURN




HALE Listing: CiS6ccl.sre

fddr

U12A5 FFFFF 1F183
81246 37350 Fo027
#12A7 BF322 EWETB

81248 370FF FOIEF
#1209 5605F Fa004
d12AA 36ESF FOHE2
B124B 321FF FOIEF

B12AC 37338 FO3E8
41240 37352 F12AF
BI2AE FFEFF E18HE

HIZ2AF £04082 1F802
81288 373F8 FOIFC
41281 FFFFF 332BH
91282 1418F FOIFC
#1283 dr322 £1217

$12B4 ERAB2 3306F

Y1283 373F0 FOLEF
B12B6 33350 FE086
81287 3410F FRIEF

01288 £8401 1Fa0F
#12B9 5535F FO1E0
812BA BF322 £1239
#12BB 4585F fa16@
BI2BC FFFFF 3320t

2128D 373F@ FOIEF
812BE 45150 Foe02
812BF FFFFF 33286
812C8 FFEFF E12AC

@12C1 3785F FHBBF
§1202 OF322 EBEVC

Line ILD

4574
#n
8372
4373
8574
8373
8376
8377
4374
8379
8360
8381
4382
8383
8384
8583
8386
8387
8348
389
85949
8594
4591
#3592
8593
4394
4393
8395
8396
4397

8397 +
8397 +
8397 ¢+

8398
8399
8579
g60d
8601
8602
8603
8694
8685
8603
8603
36086
8607
86028
8689
85140

-
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SUB-ROUTINES

Page 163

i THE FOLLOWING ROUTINE HANDLES THE ILD DRIVE BEING WRITE PROTECTED HHER

;TRYING YO DO A URITING TYPE TEST.

THE ROUTINE WILL ROT RETURH UNT{L "WR(TE

$PROTECT" IS TURMED DFF OR THE ILD IS HALYED (LOAD-PB-B-8 OR ILD-8).

L
HRTPROT:

4
HRTPROTI:

i
i RETURN

~

i
HRTPROTZ:

i
HRTPROT3:

JSR SAVRETY
RDASKB RE, D#39
CALL RZ,JG5CHDAL

RDRANE HGGFLE
RSTABIT nsa2
SETEBIT nS61
GLDRAN NSGFLG

RDRSKB RW,D41000
RUHSKB R2,$+2
JHP ILD1BA+)

FROM WALT LOODP
JSR.P WALTIO2

;SAVE RETURN LOC.
JHSG: "DRIVE ([H WRITE PRUTECT®

;GEY 1SG. SENT FLAGS
;CLEAR NG5, SENT 2 AHD...
$SET H5G. SENT 1 FLAG

$SET PASS CUUNTER FUR 1088 PASSES
jRETURN LOC, FRORM THE WAIT LOoP
;G0 THROUGH THE WAIT LOUP

JRESTURE REGISTERS

SETPGE WAIT18Z_GHR_HEB & JSRP HAIT1HZ

RURANB R, PASCHT
BUZ HRTPROTZ

SBA AL, FOUTL,RO,RANE & nOP PASCHT

CALL RZ, ILDHALT
BUZ.P WAIT14

GET THE PASS COUNTER

+1F @, CHECK AGAIN FOR HRITE PRUT.
{DECR. PASS COUHTER

CHECK FOR OPERATOR STUPPING 1LD
 IF WOT, ONCE RORE THRU WALT Lonp

SETPGE WAITIBH_SHR_HEB & BOZP HALTIMA

RSTHBIT nSG2+n561, NSGFLG

RORANB  RU, NSGFLG

RETRBIT @, n562+1561

ALDRAR  R@,nS6FLG

JSR.P RELDRIV

jReset Hsg. Sent flags

i RELEASE & DE-SELECT DRIVE

SETPGE RELDRIV_SHR _HuB & JSRP RELDRIV

RSTRBIT R15,160
CALL &2, [LDRUN
TSTRBIT R15,) 88
BOZ WRTPROT

TSTHBIT nSG1,MSGFLG

RURAHB  RY, NSGFLS
TSTBIT  RY,NSG1
BOZ HRTPROT+1

IHP HRTRROTY

RDNSKE HeF
CALL R2, ISSCHDA

sRESET READ DNLY FLAG
JRE-SELECT THE DRIVE
1CHECK FUR "WRITE PROTECT?
$[F 10T, Junp

jCheck Asg. Sent 1

i IF HOT, REPRINT WRITE PROT. nSa.
;COMTINUE WALTING

JLLEAR NESSAGE DISPLAY




HALE Listing: C:Shccl.sre

fddr

812C3 373FQ FOIEF
01204 35330 raaee
012C5 3418F FOIEF
91206 9F322 E1239
#12C7 37350 f1002

812C8 EA408 1F4Ch
H12C9 FFFFF E1188

U1ZCA FFFFF 1F181
B120B FFFFF 1F188
812CC FFFFF 33201
81200 378FF FO3ES
B12CE FFFFF 33201

812CF EB4B1 1F1ES
81209 34380 E£1148

81201 37352 F12€9
#1202 FFFFF 1F183
81203 0F322 £1239
41204 3535E ro2e@
B1203 FFEFF 1F18B
01206 34388 33209

81207 EB401 LF60F
@12D8 FFFFF E11868

#1209 370FF roGBD
91204 6685F fFuadl
#1208 C3811 33188

21200 45051 FOOBY
81200 68311 33262
B12DE 45741 FUdR7
BI20F FFFFF 33262

Ling ILD SUBE-

2611
8611 +
8611 +
8611 +
3612
8613
8614
8614 +
8613
8616
8617 ; THIS

Fri fug 17 @7:3B:22 1994 Fage 164
FOUT TNES

RSTABIT MSG2+HSGE, HSGFLE
RDRANG KD, NSGFLG
RSTRBIT RO, NSG2ZHISH]
ALDRAR KW, MSGFLG

CALL R2, [LDRU

jReset Hsg, Sent flags

sRE-SELECT DRIVE [F RECESSARY
RORSKB RE, 1LD20 {SAVE SH-ERROR RETURN LOC...
JSR.P SAVSHRTN JBEFURE CONTINUING (LD
SETPGE SAVSNRTN_SHR_H#B % JSEP SAVSHRTN

JnP RTRN3 {RETURH T8 LD

ROUTINE WILL CHECK If THERE IS A fLAG BYTE FOR THIS DRIVE. IF THERE

8618 ;I5, CONSTAHTS AND LIAUYS WILL BE SET UP (USING SEL1G), [F HOY, WE W{LL
8619  ;SELECT THE DRIVE IN URDER TO READ THE FLAG BYTE. 1F THE FLAG BYTE CANNUT
4628 ;BE READ (EXCEPT FOR [LD-1), THE RESSAGE “DR. __ REEDS FORMATTING. (LD
8621 ;TERMINATED" WILL BE PRINTED AND THE ILD WILL BE TERMINATED.

8622 ;  IF A
8623 jLOAD 'EN’

HEADER CANKOT BE READ AND YOU WANY TO Rum AR [LD (EXCEPT FORRAT),
INT0 THE TUGGLE REGISTER BEFURE STARTING THE ILD. N = A NUNBER

8624 ;BETHEEN 1 & 7 WHICH REPRESENTS THE DRIVE TYPE BE(NG TESTED.

8625

8626  CKFLAG:

4632

8633

8634

#6335

8636 UKFLAGA:
8636 +

8637

8638

8639  CKFLAGL:
8640

864)  CKFLAG2:
8642

8543

8644

8645

8643 +

2646

8647

8649

8658 CKFLAG3:
g6t

8632

3633

B854

8655

Bh56

8657

JSR SAVRET3

JSR BETFLAGS

BOZ CKFLAGI

RURARY LASTFLS

BOI CKFLAGL

JSR.P SEL1EA

SETPGE SEL1MA_SHR_H#B & JSRP SEL1GA
RTOR RG,RQ & JnP RTRNI

1SAVE RETURN LUC.
{GET FLAG BYTE

$IF HORE, Jume

JGET LAST DRIVE FLAG

sIF NDRE, Jume

JELSE, SET UP CONSYANTS & LIAITS

jRETURK WITH FLABS [H RO

RDNSKB RZ,CKFLAGS
ISR SAVCONT

CALL R2, ILDRUN
RSTRBIT R14,200
J5R GETFLAGS

; LUDP-ON-ERRUR LUCATION
JSAVE 1T [N CASE UF ERROR
sSELECT THE ILD DRIVE

SRESET ALT. TRACK FLAS

16ET SAVED FLAGS

RTOR R8,RD & BOZ CKFLAG3 +(F N FLABS, June

J5R.P RELDRIV TRELEASE & DE-SELECT THE DRIVE
SETPGE RELDRIV_SHR_HEB & JSRP RELDRIYV

IHP RIRNG SRETURN WITH FLAGS 18 RY

8648  ;  UNABLE 10 DETERMINE DRIVE TYPE

RDRARYE TLDNBR $GET THE 1LD NUMBER

-TETERSK 1 05 [T {Lh-1 (FORAAD)

RU 5CP,PRTGL,R1 & BOZ KYRN3 s1F YES, RETURN; READ TUGGLE REG.
TSTRBIT k1,80

XOR 40,8,R1,R1 & BOZ CXFLAGS
AND DB,LSBZ,NSK1,K1 & NOF Hi7
BUZ CKFLAGS

$FUKCE THE HEADER?
s IF 10T, Jump

sANY DRIVE TYPE?
$IF ROT, JunP
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Addr Ling TLD SUB-ROUTINES
§12E0 35351 Foe10 8639 SETRBIT R1,18 3 SPREP, LENGTH = 116 HORDS
B12E1 34110 E12CF BREW ALDREG R1,RANI & JuP CKFLAGA TSSAVE IT & Junp
8664
P12€2 37350 FOBSB 8663  CKFLAG4: RDASKB RB,D#6H $SEND NESSAGE:...
B1263 Br322 EBE7R 866G CALL R2,185CnDA1 JUIR T
B12E4 UF322 E126E B6R7 CALL R2,PRNYDRV $PRINT DRIVE NURBER
B12€5 373308 FO05Y B6E8 RURSKB Ré, D383
B12Eb UF322 EMETE B6EY CALL RZ,155CnbAY +H56: " NEEDS FORMATTING, "
W12E7 37358 Fuu2¢ 8670 RUHSKB RY, D436
BIZEY FFFFF ELN34 8671 JnP ILDZ8+1 s TERHINATE THE ILD
8872
8673  CKFLAGS: JSR.P RELDRIV $RELEASE & DE-SELECT THE DRIVE
B12E9 EQ481 1F6EF 8672 + SETPGE RELDRIV_SHR_HEB & JSRP RELDRLY
B12EA FFFFF E1203 8674 JhP CKFLAGZ ;TRY AGAIN
8673
8676 5 THIS ROUTINE WILL CHECK FOR HAX. CYLIHDER AMD HEAD. If NOT mAX., THE
8677  ;ROUTINE WILL RETURN WITH ALU=@. IF #AX. CYL. & HEAD, ALU=1 OH RETURN.
8678

8679 ;IF HOT HAY., UPOH EXIT:
BEBR  jR9 = NEXT RECORD

8681  ;RI1 = NEXT CYLINDER
8682 jR12 = NEXT HEAD

8683

1
B12EB 378FF rOBBS 68684  LIMIT:  RDRARE CURCYL ;GET CURRENT CYLINDER
WI2EC 273F1 FO@BG 8683 RORAHB R1,CURKD $GET CURRERT HEAD
B12ED 2E)FH FUABI  HEBE SUBE DR, FOUTL, RANE, ZERD & HOP HOCYL ;1F CUR. CYL. 15 LESS...
BI2EE FFFFF 3425 8687 CJHP AGB,LINITY s THAN ERDING CYL., CORTIRUE
B12EF 2E1FH FORBY BRER © SUBB DU,FOUTL,RAME, ZERD & NOF NDCYL ;1F CR. CYL. IS GREATER THAM...
Q12FQ FFFFF 35273 8689 CIAf ALB,LIAITA 1EHD CYL., pAY. LIRIT HAS PASSED
. B698
B12F1 ZDIFY FOBBC HR9Y SUBB DB,FOUTL,RARE,R1 & RUP MDHD  1F CUR. HEAD NO. 15 LESS THAN...
BI2F2 FFFFF 342F5 8692 CInP AGB,LIRITE sENDIHG HEAD, ., CONTINUE
BR93
B12F3 5535F F16B@ 8701 LIAITA:  RSTRBIT R1%,18HH $RESET ADYV CYL./HD. FLAGS
B12F4 UF U0 AFTFF 8743 ADD BIC,FOUTL,ZERD, ZERD & RYS $RETURK WITH ALU =1
a8
B12F5 373FB FOB26 8785 LIMLTB:  RDRAHB RI1,MEXTCYL $GET HEXT CYLINDER
B12F6 373FC FOB27 8706 RORANB R12, NEXTHY $GET NEXT HEAD
B12F7 373F9 roB28 H707 RORAMB RY,HEXTREC $GET HEXT RECORD

Q1278 431FQ AF/FF 8708 AND 1B,FOUTL, , ZERD % RTS SRETURN WITH ALY = 4




HALE Listing: CiS6ecl.sre

Addr

@12F9 3492f FO2FE
B12FA 3412F AF2FF

@12FB 370FF FOGBA
812FC 3605F FoQgs
U12FD 321FF FOQBA
912FE 373FD FoaBs
HIZFF 433F7 FEFEF
41388 2335F r20ud

U1381 £Q401 1F187

01382 £8401 1FGUF
B1303 FEFFF 1FZEH
41304 333F7 FFFFF
D1305 FRFFF AJTFF
013d6 371FE FO2FF
81367 371F9 FUZFE
1309 FFFFF GFTFF

81389 373F2 FO0B8
0138A 373F1 FAOBI

81308 45383E rag2e
9130C 6A3EE 33B15
#1380 BF322 E12CA
8130E FFFFF 33346
B139F 373F2 FOOBY
81318 373F1 FaeBy

Fri fug 17 97:38:22 1999 Page 166

Line IL.D SUB-REOUTIMES

8718
4711
anz
8713
8714
813
8716
YY)
8718
8719
4729
872
8722
8723
8733
8734
8734
8733
8733
8736
8737
4738

8739

8744
8741
8742
8743
8744
8743
8746
8734
8751
8736
8757
8738
8759
8768
8764
8763
#7748
8771

i SPECTAL DREIVE SELECTION REOUT IME

; [F THE DRUVE IS5 SUCCESSFULLY SELECTED THE PROGRAM WILL RYS BACK.

TF THE DRIVE 1S NOT READY, THE PROGRAN WILL JUnP TO AN ERROR EXIT LUCATION
; THAT WAS PREVIOUSLY STORED [n "RETURNS'. THIS ROUTINE WILL NHUT DETERMIKE
s THE DRIVE TYPE.

1
SAVRETS: ALDRARU RZ,RETURNSA 1SAVE RETURN NSB AKD...
ALDREG R2,RAME % RTS RETURNS $THE LSB'S
]
SELDRIV: RDRARE ILDFLG SBET ILD FLAGS
SETABIT ¢ PSET ILD RUNRING
ULDRAN JLDFLG
RRANB R13, [LDDRY SBET [LD URIVE no,
RESETR  R7 5
SETRBIT R15,2000 SSET THE PULLING FLAS
J5R.P SELAL sSELECT THE DRIVE
SETPGE SELUI_SHR_HEB & JSRP SELOL
ISR.P RELDRIV sRELEASE & DE-SELECT THE DRIVE
SETPHE RELURIY_SHR_HEB & JSRP RELDR(Y
J5R RSTIBIT sRESET 1LD BIT FUR THIS DRIVE
R I8B,8,,R7
CRTS ALUZ $1F DRIVE SELECTED, NURMAL KETURN

RTRHS:  HOVE RARE, IRES & HOP RETURNS
ROVE RANE, IREGH & NUP RETURNSA
JIR ELSE, TAKE ERRUR RETURN

TILE FORMAT/VERIFY 1TLD?S

FORAT:  EQU Ha38 SFORRAT JURP LOC.
ILDige:  EQU S
RDRARB R2,STCYL JGET LAST STARTING CYL. AND...
RORARB R1,NUCYL SENDING CYL. FOR CHECKING
;
TSTRBIT R14,20 1SPECTAL FLAG SET?
XOR AQ,B,R14,R14 & BNL WLDIMZ ;I SET, RESET IT & Junp
CALL R?,CKFLAG sGET DRIVE FLAGS
BOZ [LD112 JIF O FLAG BITS, JunP
RURAHB RZ,STCYL sGET START CYLINDER AND...

RURARB R1,NDCYL ENDING CYLIHDER FUR CHECKIRG
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Addr

#1311 2D1F2 FO20A
81312 433r0 35324
#1313 2D1F1 FB20A
81314 FFFFF 33328

81316 433F0 3532¢

21317 8F322 E1170
81318 8r322 en7y
#1319 8F322 £1258
B13WA FFFFF 3332C

81318 370FF Fo0Bg
8131C 661FQ FBABY
B1310 FFFFF 33821
B131E 378FF FEEBB
G131 2E1F0 FO@BC
81328 FEFFF 33338

81321 373F1 FOABD
41322 63851 FOU92
#1323 FFFFF 33B27
#1324 370FF FOOBC
81325 2E1FY FAGBB
41326 FFFFF 24338

81327 BF322 E118D
01328 0F322 E119A
81329 FFFFF E1898

#1324 20

1F1 FO204
U328 433

B 33346

81320 BF322 E11A9
01320 433F8 FFFFF
8132€ BF322 £11BA

B132F 2D1FE FO26A
01330 FFFFF 33334

81331 2D1FQ FU0BA
81332 FFEFF 24176
81333 FFFFF E131B

#1334 373F1 FOUBD
81333 63051 rove2

Fri Aug 17 87:38:22 1999

Line FORMAT/VERIFY ILD'S

8772
8773
8774
8173
4778
8777
g7
4779
8784
8781
8782
4783
8784
#7835
8786
8787
8788
8789
8798
8791
8792
8793
8794
8793
8736
8797
8798
8799
8840
4881
gge2
8883
HB03
4885
Ba86
8887
Hoos
1883
2e14
4311
8812
8813
4814
88135
8816
8817
9813
2819
8828
8821
8622
3823
8624
3823

Pags 167

SUBE DB, FOUTL,RANE,RZ & HUP MAXCYLL ;1F STARVING CYL. GREATER THAN...

RESETR RE % CJHP ALB, ILDH4

jHAX., CHECK FURTHER

SUBB DB, FOUTL,RANE,RY & KUP MAXCYLI ;1F ENDING CYL. GREATER THAN...

CINP ALB, [LD104

i
ILDIBZ:  SUBK AB,FUUTL,K1,R2

RESETR RY & CJAP ALB, ILD1YS

- mn -

CALL K2, STRTCYL
CALL R2,ERDCYL
CALL RZ,YESHD
BOZ TLD1OS

i
[LD182A:  RDRARE STCYL

XOR D@, FOUTL,RANE, ZERD & NOP HDCYL

BNZ ILD183
RDRAKE STHD

SUBB D@, FOUTL,RAHE, ZERD % HOP NDHD

£inP ALB,ILD1IG
i
TLD1B3:  RERANB R1, ILDNBR
TSTRHSK R1,2
BNZ ILD1H3A
RURANE NDHD

SUBB DB, FUUTL,RANE, ZERD & HOP STHD

CJiP ASB, ILD110

CALL K2, STRTHD
EALL R2,ERDHD
Ine ILDEG

i
ILD184:

RESETR RY & CJHP ALB, [LD112
j

7 et new Start

i
1LD183:  CALL RZ,GTSTCYL
RESETR Re
CALL RZ,GTNDCYL

sHAY., CHECK FURTHER

IF STARTING CYL. IS > THAR...
JERD CYL., GET NEW CYL. HURBERS

Display Starting and Ending cylinders

; DISPLAY STARTING CYLINDER
;DISPLAY ENDERG CYLINDER
+ARE THESE NUMBERS OK?

$IF TROT BET NEW HUHBERS

i IF THE START CYL. )5 nOT EQUAL...
;70 THE ERD CYL., DISPLAY HEAD nUS.

i IF THE START HEAD IS GREATER...
; THAN END HEAD, GET MEYW HEAD NOS,

1GET ILD NURBER
JCHECK FOR LD 2

SIF NOT, Jume

SRET ENDING HEAD RO,

s IF START HEAD IS GREATER THAM...
TENDING HEAD, BET NEW HEAD nOS,

Display Starting and Ending Heads

s DISPLAY STARTING HEAD NO,
s DISPLAY ENDING HEAD MO,
$ARE THESE HURBERS COK?

SUBB DB, FOUTL,RARE,R1 & NOP nAXCYLY ;END CYL.D BAX, USABLE £YLY

i {F YES, SET pAX. LIRLTS

LoEnd cylinders.

$GET STARTING CYL. FRUM UFERATOR

$GET END CYL. FROM OPERATOR

SUBB DB, FOUTL,RARE,RB & NUP MAXCYLI ;1F ENDING CYL.) nAX...

CJHP ALB, (LD108
;
ILDIA7:  SUBB DB,FOUTL,RARE,RB & HOP STCYL
CJHP AGB, BADCYL
JHP ILD162

i
ILD108:  RORANB R1,ILDMBR

TSTRASK R1,2

jCHECK FURTHER

+1F STARTING CYLINDER JS GREATER...
s THAN ERDIAG CYL., GET HEW ENTRY
;DISPLAY START & END HEADS

{BET LD NURBER
sCHECK FOR VERIFY




HALE Listings L:Sbeel.sre

Addr

81336 FFFFF 331F6
81337 FFEFF E1BGE

#1338 BF322 1107
81339 0F322 E11E6

8133A 370FF FUBED
#1338 6683F Fuag2
B133C FFFFF 23B4B
01330 273E2 FFFFF
8133E 2D1F0 FOOBB
B133F FFFFF 301E3

81348 374FF roess
#1341 BEIFO FAUBY
81342 FFFFF 33832

01343 20179 FOBBB
B1344 FFFFF 241F4
#1345 FEFFF E1092

#1346 3710F FHABS
81347 3710F FoBby
91348 3710F rouBB

81349 BF322 E12CA
H134A FEFFF 33308
#1348 373F9 FA28A
81340 37371 roz280
#1340 3418F FBOBI
B134E 3411F FOQSC
8134F 45838 Fu030
81350 FFFFF 33233
#1351 3333 0028
#1332 FFFFF £1383

fri Aug 17 B7:38:22 1994

tine FORMAT/VERLIFY ILDYS

4829
8831
8432
8833
8834
8635
8836
8837
8838
3829
8844
8841
8842
8843
8844
8843
8846
8847
46848
8849
4630
86851
8852
a3
88534
8855
4836
ae57
4838
8873
8876
Heg2
8883
684
8883
8886
8887
geas
8889
890
3891
8892

.
!

H Het

i
ILb11d:

-

.
1

i HET
‘

1
ILin2:

ILD112B:
L0113

TIMLE LD 1~ FORMAT

BGZ BABCYL
Jnp 1LD189

ew

CALL RZ,BTSTHED
CALL R2, THDHED

RDRARE TLDNBR

TSTRHSK 2

BHI $+4

SAB DZ,B, IREG,R2

SUBB DB, FUUTL,RARE,R® & HOP STHD
CJHP AGB,STHED?

RURANG STCYL

XUR DA, FOUTL, RARE, ZERD & NOP WDCYL

Bz ILDaGA

SUBB DB, FUUTL, RARE, RE & RUP STHD
CJHP AGE, NDHED3
P 1LDUGA

UE MAX.
RESETRAR CURCYL
RESETRAR STCYL
RESETRAN STHD

CALL R2,CKFLAG
BOZ ILDISY

RDRAMB RY, HAXCYLI
RDRANB /1, RAXHDL
ALDRAN RO, HDCYL
ALDRAN R1, HDHD
TSTRBIT RS, 38

BOL [LD11S
SETRBIT R14,20
e 10188

THIE

CYLINDER %

Page 168

1F VERIFY, BAD €D CYL. ERIRY

Start & End nheads

+GET START HEAD rrON DPERATOR
JGET ENDING HEAD FRUM UPERATOR

$GET JLD HUNBER
sCHECK FOR TLD 2
+1F WOT, JUmp

+1F START HEAD ) END...
JHEAD, BET HEW HEAD RUS.

$1F STAKT CYL. NOT = TO EAD...
jCYL., START FURMAT UR VERLFY

+1F STARTING HEAD 15 GREATER...
; THAN END HEAD, GEY NEW END HEAD
i START FORNAT (R VERIFY

HEAD LIMITS

sKESET CURRENT CYLINDER,
SSTARTING CYL, AND. ..
;STARTING HEAD

sGET DRIVE FLAGS

+(F 10 FLAG BITS, Junp

SHAL. CYLINDER

sHAY. HEAD

1SAVE ENDING CYLTNDER

sSAVE ERDING HEAD

sANY RECORD LENGTH BITS?

1 IF HOT, RHUST FORNAT ENTIRE PACK
+SET SPECIAL FLAG

FALE




HALE Listing: Ci36ccl.sre

Addr

813033 FFFFF 1F1GB
81354 55338 Faaz0
81355 35358 Fama
81336 34180 FFFEF

@1357 37330 FUD14
H1238 BF322 EQETY
#1359 BF322 E126E
#1354 37358 FuB4sS
Q1358 8F322 EMETB

#1330 BF322 E126)
81330 £1688 33133

8133E 3718F FOIEF
BL35F 43375 FFFFF
BL3ED FFFFE 1F273
41361 37332 F1364
B1362 FEFFF 1F183
01363 8F322 E1229

81364 3535F Fauns
81363 37352 F1368
H1366 FFFFF 1F183
81367 3710F Fa018

B13608 4505F FO160
81369 0F322 33AA3

B136R 4503F fR400
#1368 FFFFF 33872
8136C 4005F Fouu

#1360 £68483 33B3B
#136E 3335F FO408
B136F @322 E115A

JSBET HEADER FLAGS THIS DRIVE
;SRESET 448 PREP, FACTUR
1SSET 116-HORD PREF,

J5SAVE FLARS THIS DRIVE

$HSE: "D0 YOU WANT TO FURRAT DR, °

SERINT DRIVE N0
HSi: 7"

$HALT FOR TYES? OR "HOD?

j SDE-GELECT NRIVE; 'hU', YERRIRATE

JRESET LOOP & RESSAGE FLAGS
j$Raset flag req.

$GET THE FORMAT DATA

;SAVE ILD COMTIRUATION LUC...
+TH CASE OF SELECTION ERROR
$SELECT [LD DRIVE

JSET RTL FLAG

sSAVE TLD CONTINUATION LOC,
SRESET SH-RETRY COURT

s CHECK FUR WKITE PROTECT

$(F SET, WRIVE PROTECT ROUT(E
s CHECK SR-RETRY FLAG

$IF SET, Jump

TRTL FLAG SET?

PIF YES, RE-IERD THE DRIVE

{RESET SH-RETRY/RTI FLAGS

Fri Aug 17 87:38:22 1998 Page 169
tine TLD 1 -~ FORMAT THE FACE
8834
8896  ILDI1S3:  JSR GETFLAGS
8897 RSTRBIT R8, 20
898 SETRBIT R8, 18
8893 ALBREG R4, RANI
9926
9927 [LDUSS: EQU S
9433 RONSKB RY, D420
1024 CALL R2, [55CHDAY
9833 CALL RZ,PRHTDRV
9836 RUASKB RU,DEE3
90837 CALL RZ,155CnDAY
9038
9139 CALL RZ,YESNOA
9941 CTL HSSM,RSTUSEL & BOL (LD2Y
M®s
9046 START FORMATTING
w7
948 RESETRAN NSGFLE
7038 RESETR RS
90893 JSR FRATDAT
9836  1LD116: ~ RDA3KB R2,543
9057 JSR SAVCONT
9838 CALL R2, ILDRUN
9862
9063 SETRBIT R15,8
i) RDNSKB R2,ILD124
90635 JSR SAVCONT
9066 RESETRAR SEN413
G867
9068 ILD128:  TSTRBIT R15,104
9069 AbD DIC,B,SEOAR,R2 & BNI WRTPROT
ELT) .

9071 TSTRBIT R135,404

1072 BRI LD

9073 TSTRBIT R1S,8

074 BHI.P [LBIRTZ

9074 SETPGE ILDIRTZ_GHR_H$E & Buif ILDIRTZ
9975 [LD128A: RSTRBIY R13,448

9076 CALL RZ,ILDSKY

$PUSITION THE DRIVE
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Addr Line TL.DD 1 — FOEMAT THE FACE
01374 5535F Fuosu8 3077 RSTRBIT R15, 488 JRESEY THE FLAES ABAIN
B1371 FFFFF E1374 9074 JnP 543
W
9488 ILD121:  nOVSHB  CURHD,RAIMILDZ ;Display current Head no.
81372 373F0 Fu9Be 9080 + RURANB  RE,CURKD
81373 3418F FO@B3 9RBY + ALDRAN RO, RAINILDE
B1374 FFEFF 17147 3081 JSR CHKMSGL jCHELK n86, SERT 1
R1375 FFFFF 33B7F 9082 Buz ILD122 i 1F SENT, SKIP MESSAGE
9083
01376 37338 FOB1S 9884  ILDI21A:  RDNSKB RE,D421
81377 OF322 EQETR 3833 CALL R2,IS5CHDAL {RSG: "FORMATTING DR, °
01378 0F322 E126E 9086 CALL R2,PRNTDRV $PRINT DRIVE HO.
01379 37330 FoQ1C 9987 RDHSKB R@, D428
B137A BF322 EQETB 9008 CALL RZ,IS5CHDAY Hs6: ', CvL. !
B1378 FFFFF 1F22F 9089 JSR RECORDL $GET CUR. HEAD
$137C 373FB FOBBI 909 RDRANB R13,CURCYL +GET CUR. CYLINDER
B137D 0F322 £1263 90N CALL R2,DSPLY s DISPLAY & PRIAT CUR. CYLINDER
BI37E FFFFF 1F1A4 9892 J8R SETRSGL $5EY R8G. SENT ) FLAG
Wy
M98 ILD122r EHU §
9104 J5R.P FORMDAT ;$Load format data to HSSA
B137F EQ483 17739 9108 + SETPGE FURADAT_SHR_HEB & JSRP FURRDAT
81360 BF322 E1239 9185 CALL RZ, 1LDRUN $HELECT LD DRIVE 1F NECESHARY
81381 37332 r1383 9134 RUASKB R2, [LD123 JRETURN LOC. FROR CORYINY
B1382 FFFFF EXLFB 9133 Jnp CONV1dY $HET UP BENSE BYTES
k) K
B1383 FFFFF IF18B 9137 ILD123:  JSR GETFLAGS ;GET HEADER FLAGS THIS DRIVE
81384 4585F 0018 9138 TSTRBIT R135,14 JLHECK DEFECYIVE FLAG
81383 FFFFF 3338R 9139 BOZ ILD125 +IF HOT SET, HURMAL FORNAT
n4e
9141 3 FOURMAT DEFECTIVE TREADE
142
81386 353350 Fo@dl 9143 SETRBIT RH,1 $SET DEFECTIVE FLAG
01387 272FB FOUBY 9144 RURARB R11,NDCYL JGET ALTERNATE (ERDING) EYL,
#1388 373FC FORBEC 91435 RORANB R12, HDHD $GET ALTERHATE (EMDING) HEAD
46
01389 FFFFF 1F238 947 JSR RECORDI+HI +GAYE HEAD & SET REC.= 1
91384 37339 fFe@dl 9148 ILD123:  RDWSKB  R9, ;Starbing racord 15 always |
81385 343B3 FFFFF 9149 RTOR R11,R3 +HOVE CYL. TO R3
133 JSR.P DRVHDR ;LOAD THE HEADER [HFO.
#138C €483 1FSR9 9195 4+ SETPGE DRVHDR_SHR_H4B & JSRP DRVHDR




HALE Listing: C:3Gccl.sre

Addr tine ILD 1

01380 J198F FEFFF 9161
8138E 3738 fO2D6 9163
B138F J160F FFFFF 9164
81358 373F@ FU2CD 9165
9166
#1391 EB408 1F368 9166 +
81392 AB3FG FEFFF 9167
#1393 9120F FFFFF 9168
81334 AL3LF FFFFF 9169
#3395 B1100 rEavd 9370
81396 B10Ge Foa@d 9N
972
01397 BIFQH FUR3B 9173
91398 E108D FEFFF NTY
81399 E1005 FEFFF 9180
81394 37455 Fagee 91
#1398 37358 F13BC 9182
7183
8139C £B400 174C6 9183 +
81390 37352 F1372 N84
B139E FFFFF 15183 9185
4139F 37338 FB647 9186
9187
81340 td498 tF4C2 9187 +
B13A1 37358 F13A8 9188
9189
81302 £P488 1F4CE 9189 +
9190
B13A3 4005F FB4B0 9191
9192
81304 0401 138D8 9192 +
N7
9194
B13A5 E0408 1FI7C 9194 +
9193
9196
d13A6 £8438 \F4DB 9196 +
BI3A7 FFEEF EX3AS 9197
9198
9199
9204
01308 E1008 FEFFF 9201
91349 Bireg rgee2 3202
B13AA E108D 1r288 9283
J204

Fri fiug 17 97:33:22 1990 Page 171

= FOREMAT T FACE

URTL HSSN,LDDRFLG, RS jLOAD HEADER FLAGS
RDRARB RH, ANPREC +GET MAX. RECURD

WRTL HSSH, LDUBCL, Re ;LOAD AO, OF RECORDS TO FORMAT
RORANB RY, RECLNTH s6ET THE RECURD LENGTH,

JSR.P FOURSDR sCORVERT (T TO BYTES ARD. ..
SETPGE FOURSDN_SHR _H#b & JSKP FOURSDN

[HCRB KA sINCR. BYTE COURT BY 1

WRTL HSH,LDSBGL,RY sLUAD THE § LSB'S

WRTU HS$R, LDSBER, R1 sLOAD THE § HSB'S

WRTE HSSR,LDSARA & NUF O sSTAKTING ADDRESS. ..

WRTE HSSM, LSARL & HOP § 1S ALUAYS 0

WRTE HSSH, LDXACY & NUP FURNAT s INITIATE FORNAT UPERATION
CTL HSSn, SACJCaD

CTL HSSM, URTCONT sSET WKITE CONTINUE FLAG
RDASKB RS, 3808 FSET WRUTE & FORMAT ACTIVE FLAGS
RDASKB RY, ILD129 1SAVE SH-ERKOR RETURN,. .
ISR.P SAVSHRTN LN CASE 0F AR ERRUR

SETPGE SAVSRRTN_SHR_HEB & JSKP SAVSRRTH

RDASKS K2, ILDI2L sSAVE RETURN LOC. FOR REXT...
ISR SAVCONT S TRACK UK LUUR-DN-ERROR
RDASKD RO, 8647 {GET 53-RS. TINER...

I5R.P SAVSATIN sAND SAVE 17

SETPGE SAVSATIN_SHR_HEB & JSRP SAVSATIn

RDHSKB Y, ILD1Z8 sFORAAT SH-DONE RETURN LUC.
ISR.P SAVIRPT LSAVE 1T

SETPGE SAVIRPT SHR_HAB & JSRP SAVIRPT

TSTRBIT R15, 480 :SH-RETRY FLAG?

CJSR.P ALUZ, SHBOUK ; (F ROT, DO BODKKEEP(HG
SETPGE SHBODK_SHR_H4B & CISRP ALUZ, SABOUK

JSR.P SRIRFT sCHECK FOR AN INTERRUPT
SETPRE SHIRPT_SHR_NBB & JSRP SHIRPT

ISR.P SHTINER STHERE WAS MONE, DECK. TIMER %...
SETPGE SATINER_SHR_HRB & JSRP STIRER

NP 10127 sCHECK ABAIN

TEAZE DOME.

CTL H550, DIFRST +DISK INTERFACE RESET
WRTE HSSH,LDXKCT & ROP HSWALT FAPL ALY Loop
CTL HG5n, XRCJCRD & JSK 1LDCYHD i DISPLAY CUR. CYL. & HEAD




HALE Listing: Ci3bccl.sre
Addr Line IL.D 1 -

U13AB 4305F Fogie 3208
B13AC 6OSFF 33BCZ 9286
U13AD 4505E Fe2e8 9207
DI3AE BU3EE 33BCB  92ud
43
HI3AF EFFFF IF2EB 9210
B13BY FFFFF J3BCB 9211
9212
#1381 9935F F@4B8 9213
214
#1382 373F@ FOIEF 9214 +
91383 45158 FO084 9214 +
B13B4 FFFFF 333B7 9215
#1385 53350 re006 9216
81386 3410F FO1EF 9217
81387 4583F Filgdd 19218
#13BB GQ3FF 33BBE 9219
#1389 3335F fa8md 9220
9221
21284 £0400 1FSIC 3221 +
B13BB FFEFF E1QD2 9222
1223
9224
N2
9226 1
813BC EQ498 1FO21 9226 +
BI3BD FFEFF EX3B3 9227

Fie
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FOREMAT THE FACE

TETRBIT R15,14 $CHECK DEFECTIVE FLAS

X0R AW, B,RIG,R1G & BRI 1LINE2 $1F SEY, RESET 1T & SEEK YO ALT.
TSTRBLT R14,200 JCHECK FUR ALTERNATE FLAG

fUR AR, B,R14, K13 & BNE 100133 {1F SET, RESET IT & START VERIFY
JSK LIAIT CHECK 1F DONE

BRI [LD13d ; [F DUNE, START VERIFY

RSTRBIT R13,4Hd $RESET SH-RETRY FLAG

TSTHBIT N5G2, HSGFLG ifassage 2 flag set?

RDRARE RO, NSGFLG

TSTBIT  R@,nS52

BOZ $+3 $1F NOT, JuRP

RSTRBIT R®,HSG2+1561 jRESET NESSAGE 1 & 2 FLAGS
ALDRAM RY,NSGFLG

TSTRBIT R15,1004 SCHECK ADY. CYLTHDER FLAS
YOR AU,B,R15,R15 & BNI ILDI3W ;I SET, RESET IT & June
RSTRBIT R15, 800 SRESET ADY. HEAD FLAG
I5R.P ADVHEAD 1SET NEXT HEAD

SETPGE ADVHEAD_SHR _HEB & JSRP ADVHEAD

e 1LDz8 ;60 THROUGH HALT LDOP
MAT ERREOR RETRY

J5R.P HAITCON +HAIT TU CONTIMUE ROUTINE
SETPGE HALTCON_SHR_HEB % JSRP WALTCUN

Jup ILhiz3




HALE Listing: Cidbccl.sre

fddr

B13BE 341BF FUIFE
Y13BF 0F322 £1263
813CH BF322 £1138
B13C1 FFFFF El0l6

813C2 373F3 FA2BA
41303 43033 Fo2un

91304 E£0483 33CEd

#13C3 3533F Fo4b
81306 3419F FU23A
B13CT 8F322 E115A

#13C8 FFFFF 1F22B
41309 35338 Fu26d
813CA FFEFF E137F

B13CH 5535F F1C80
B13CC FFFFF 1F228
813CD 376aF FaGE2
B13CE 321FF FagbD
813CF 373F3 FHEBA
81300 2710F FOLEF

@13b1 638FD FOBBY
81302 FFFFF 33303

B13D3 370FF FU2D5
#1304 321FF FOBBEC

#1305 35333 ropg
01306 3413F FuupA
B13D7 FEFFF 1F233
81308 FFFFF £1439

223
9234
12N
9232
9233
9239
9240
9241
9242
9243
9244
244
9243
9246
9247
9248
9249
9730
9251
9252
3253
9234
9253
9256
9257
9238
9263
9268
9269
20
9211
9272
9273
9274
9273
9276
9271
9282

i FORMAT ADVANCE YL INMDER

Y
ILD138:

1
ILh132:

i
L33

i
[LD1334:

H
RRTH

Fri fug 17 0/:38:22 1998

.LmEILD 1 = FORMAT THE PACE

ALDRAM R11,5AVCYL
CALL R2,DSPLY
CALL RZ, ILDSK®
JP L2

RURANB R3, ILDFLG
TSTRBIT R3,200
BNL.P ILD41H

SETPGE [LD419_SHR_HEB & BNIP (LD419

SETRBIT R1S,448
ALDRAN R, SAVREL
CALL 2, ILDSKD

JSR STRTOVR
SETRBIT R14,240
Jnp 112z

RGTRBIT R15,1C04
JSR STRTOVR
RINGKA 2

BLDRAR TLDNBR
RDRAMB R, ILDFLG
RESETRAR HSGFLG

XOR DB,Q,RAHE,RY & NOP NDCYL

BOZ TLD134

RDRANE NAXHDA
BLDRAN HDHD

SETRBIT R3,10
ALDRAR R3, ILDFLG
JSR ILDDSP

Jip (Lh2ud

Page 173

1SAVE HEXT CYLINDER

s DISPLAY & PRINT HEXT CYLINDER

$SEEK TU NEXT CYLIMDER
JCUNT[HUE FURRAT

s6ET TLD FLAGS
jFURMAT DEFECTIVE ALTERNATE?
SYES, Junp

15ET SH-RETRY FLAG
$SAVE RECORD BEFNRE SEEXTNG
HEEK T0 ALTERNATE TRACK

sGET STARTING CYL. & HEAD
§SET ALTERRATE FLAR ABAH
SFORMAT THE ALTERNATE TRACK

;RESET SUNE FLAGS

JGET STARTING CYL. & HEAD
JSET ILD RO, 2 (VERIFY)
$GET ILD FLAGS

sRESET LOUP/MSG. SERT FLABS

i 1F START CYL.= END...
jCYL., START VERIFY

sGET AL, HEAD
SSET END HEAD = MAX. HEAD

$5ET FORRAT-TO-VERIFY FLAG

sDISPLAY 1L HO. 2 & DRIVE uO.

;START VERIFY




HALE Listing: C:S6ccl.sre

fddr

#1309 37358 ramc
21304 E1009 E0AFB

21308 3710F FO1FD
9130C 3710F FO836
B13DD 3718F FA24E

#13DE 370FF FOIFD
913DF @615E F13E2
B13EQ 37929 SFIFD
B13EL QALFF EFLFD

B13E2 FFFFF EL13EF
B13E3 FFFFF E13F9
U13E4 FFFFF E13FL
BI3ES FFFFF E13F3
H13EL FFFFF E13F3
BI3ET FYEFF E13FB
B13E8 FFFFF EL3FB
BI3EY FFFFF E13FT

HIZEA 37350 FOu39
B13EB 9322 EUETB
BI3EC OF322 E126E
B13ED 37358 Feg2e

BIZEE FFEFF E1134

B13EF 37352 FO3FF
913F0 37342 3ra0l

@13F1 37332 FA34B
B13F2 27343 3F882

#13F3 37352 F0

336
813F4 37343 radl

B13F3 37352 FO26F

Line TL.D 1

924835
9286
9287
9288
3289
9314
EEIN
9z
9313
9314
9313
9316
137
9318
9319
9328
121
9322
9323
9324
9325
9326
1327
9328
9329
9330
933
9332
1333
9334
9333
9336
9337

a3
EXEE
934

M

342
1343
9344
9343
3346
9347
1331
9303
9354
3353
9336
9357

ot S mw e

LD140:

- FUOREMAT

Fri Aug 17 ¥7:38:22 193¢

THE FPACE

RDHSKB RY,1C
CTL HSSn, DIFRST & JnP SEL24

Page 174

A SH-IHTERRUPT RAS EXPECTED, BUT HOHE HAS RECEIVED.

SSET SENSE BYIE 7
SSERD EOULP, CHELK

i HE HAVE TRIED TO DETERMINE THE DRIVE TYPE, BUT HERE UNABLE TO READ A

FLAG BYTE FROM THE HEADER,

THIS ROUTINE WILL TSSUE A SEEK TU THE nax,

jCYLINDER OF EACH DRIVE TYPE UNTIL ONE 15 FUUND THAT DUES ROT GEMERATE A

;"SEEK ERRUR® STATUS.
i 1N THE FLAG BYTE FOR THIS DRIVE.
;URIVE CYLTHDER WILL BE SAVED,

HHETHER OR NOT & "SEEK ERRUR" OCCURRED.

]
ILD150:

i
ILD15¢A:

i
1LD158b:

i
ILD151:

i
ILD192Z:

i
ILD153:

H
ILD154:

RESETRAN SEEDHRD
RESETRAN CURNHD
RESETRAN CACHECNT

RORANE SEEDHRD

UHEN THE DRIVE TYPE S FOUHD THE VALUE W{LL BE SAVED
ALSO, TYHE MAX. USEABLE CYLINDER AHD nAX.
f RE-IERD WILL BE [SSUED TU THE DRIVE

sRESET CURRENT HEAD
{RESET RETRY COUNT

$GET THE SEED HORD

ADD D, FOUTL, HSK2, IREG & ROP $+D§3 ;CONPUTE THE JURP LUC...
OR DZ,FOUTU, SEQAR, IREGH & LDAR JLDIS9 ;ACCORDING TO THE SEED WURD
ADD 70C,FOUTL, ,RARE & JIR SEEDURD ;(NCR. SEED WORD & Jump

Jup LD
JnP ILD1S6
Jnp ILDY52
JnP 1LD133
e ILa4
Jop ILD158
Jnp LS8
Jne 1Lh1is

RORSKB RY, D457
CALL R2, (SSCHDAL
CALL RZ,PRNTDRY
RDASKB RO, D#36
P 1LD28+

RUNGKB RZ,D41023
RUREGB ROKL,R3 & JAR HBL+DFECT

RONGKB RZ,HAXCYL2
RDREGB HSK1,R3 & JAR HE&2

RDASKB R2,RAXCYL3/Z
RDREGE MSK1,R3 & JAR H#3

RONSKB RZ, MAXCYLS

sH86: "SEEK ERROR
JPRINT DRIVE NURBER
$TERALNATE THE 10D

FSEEK CYL.= 1023
sDRIVE TYPE = 1 (LD 1.2 5B.)

$SEEK CYL,

= B4
JDRIVE TYPE =

3
2 (CDS3513)

$SEEK CYL.= 822
SURIVE TYPE = 3 (FUJI33T)

PSEEK CYL.= 623




HALE Listing: CidGccl.are

fddr

013F6 37343 S804

B13F7 37352 FO3FF
913F8 37343 3r863

8139 37332 FO3FF
B13FA 37343 5FB06

813FB 37352 fFR3FF
U13FC 37343 5809

B13FD 43852 Fucad
BI3FE 32578 4Fod
BI3FF 333F¢ BOBTFF
91408 3220F FFFFF
D141 68324 4F087
81402 £16889 887FF
81483 E1BI3 FYFFF

#1al4 37351 FEB3D
SLal3 DOFFL FFFFF
p1adt 9224r Choay
#1487 3412F FO@BS
#1408 €£1468 98408
B1499 E1812 4F023
H140A C1840 BB7FY
81408 1848 5F49B
81400 45850 FUBHE
11490 133F1 33C6F
B14BE C1B4b 73430

B148F FFFFE 33438
81418 43150 Faeec
B1311 FFFFF 33C38
41412 6605F F082
81413 €1848 74414

#1414 3785F FOA3C
B1413 DBFFQ FFFFF
#1416 33350 FUFBa
81417 2908 FFFFF
81418 FFFFF J341F

#1419 3J7UFF FU24E
AU41A FFFFF BIBEA
#1418 BAIFF FBZ4E
H141E J70FF FOLFD
#1atl 121FF FUIFD
B141E FFFFF E1431

Line TL.D 1

9339
9367
9368
9369
9374
9371
137
9588
9361
9382
9383
9364
9383
9386
9387
9368
4389
9394
339
9392
9393
9394
9393
9396
3397
9398
9393
9480
ELU
93812
9483
9484
9483
9486
3407
9408
9489
94148
3411
9412
9413
9414
9413
9416
9417
9418
M9
9424
2
9422

1
ILD155:
i
ILD156:
i
ILD1a8:

i
1LD159:

~ FORMAT

Fri Aug 17 87:38:22 1999

THE Pl

RUREGB NnSK1,R3 & JAR Hkd

RDNSKB R2,D#1023
RDREGE ASK1,R3 & JAR HHS

RUNSKB R2,D#1023
RDREGB HSKL,R3 & JAR HG

RDHSKB RZ,D#1023
RDREGE ASK1,R3 & JAR Hid

TSTRBIT RZ, HACOY

0R 18,RSBZ, R & PSHLD 1

RSHFTZ RE

WRTL HSSMA,LDURBO, RO

XUR AU,B,RZ,R4 & PSHLD 7

CTL HSSH,SETAG2 % CLPCHT EVENTZ
CTL HSSM,RSTAGZ

RDNGKB R1,3

ROXFR SAC, ,R1

WRTL HYSNA,LDDRBU, K4 & LDCT 7
ALDRAR R2, CURCYL

CTL HSSH,SETAGY & CJFCNT EVCHTZ, S
CTL HSSM,RSTAGL & PSHLD 40

Paga 173

;TYPE = 4 (SHALLOW - HARD SECT.)

$SEEK CYL.=
SURIVE TYPE = § (Swal-9)

}SEEK CYL.= 1823 (CDC-36H)
{DRIVE TYPE = & (CDC-368)

$SEEK CYL.=
sDRIVE TYPE = B

1 ISOLATE CYL. NS,

sHOVE THER INTO PUSITION...
JAND LOAD THER

SCYLINDER LSB'S T0 Ré

s ISSUE *SET HEAD?

sSET SEEK TIME-DUT TRER
sLOAD SEEK CYLINDER
$SAVE SEEX LYLINDER
§5TART THE SEEK

RD HE5N,RUURSTL, RO & CLPCHT EVCNTZ ;DELAY B-psec FUR STATUS

RD HSSA,RDURSY1,RE & LUAR §

;REAL DRIVE STATUS

TSTRBIT RU,SEEKERRHFAULTHUNCYL+SKEND ANY GOUD OR BAD STATUSY

DECRB R1 & BAZ $+2

{(F YES, JumP; DECR. VIRER

RD H55Nn, RDURSTI, RO & CIARB ALUZ, JLDIGH ;TF MO Tlme-0Ui, June $-3

BOZ ILDGH

TSTBIT RO, SEEKERR+FAULT
Bui ILD16D

TSTURSK OHCYL+GKEND

SIF TINE-OUT, GIVE UF
$SEEK ERRUR OR FAULT?
+1F EITHER, JUNP

JSEEK END % ON CYLINDER?

RD HSSR,RDDRST1,RE@ & CJARB ALUZ,$+1 ;YES, FALL THRU; N0, JURP BACK

ROHSKE 3C
RDIFR SHE, R0

OR DB, B,NSKZ,R0 & NOF H3FO6
SUBR 4B, FOUTL,R1, R

CIAP ALB, 1LD159B

RORANE CACHECHT
£JPOP NALUZ, [LD158B

ADD ZHC,FOUTL, , RARE & HOP CACHECNT

RURARG SEEDURD
SBA 70, FUUTL, ,RAME & NUF SEEDHKD
Ine (LD1sgH

;5ET 28d-psec. INTO RH
jIF THE SEEK TUOK RURE THAN..,
;280 psec,, GOOD SEEK

SGET THE REYRY COUNT
i [F HOT 8, ERROR
+INCR. RETRY COUNT

tDECR. THE SEED HORD ARD...
$TRY TH(S DRIVE AGALN




HALE Listing: C:Sbccl.src

Rddr

U141F FFFFF SFIFD
1421 65852 FA3FF
41421 34731 33c28
91422 65H33 FOBDE
81423 FEFFF 33025
#1424 37342 SFCCH
81425 63033 FovdL
#1426 FEFFF 33C30
g1427 37342 JFEGL

#1428 63053 rappe
91429 C3019 3302
#1420 65038 FoBBS
91428 FFFFF 33020
21420 37451 FOaBA

01420 EB461 1F342
8142E 34110 FFFEF
8142F BF10F FO3ED

01430 3718F FO24E
d1431 3N0F roess
#1432 35335fF roaes
81433 8F322 £1154
81434 BF322 E1239
81433 3738 FO245
81436 43858 FOEAE
81437 FFFFF 33B4C
#1438 FFFFF E13DE

Fri Aug 17 87:38:22 1930

Page 176

sCUR. CYL,= 10237

SN0, JURP; SHIFT DRIVE YYPE
sDRIVE TYPE 6 (CDC-368)7
sN0, June

1CDC-368 MAX. CYL.= 1216
SURIVE TYRE 1 (00 1.2 BB.)?
SN0, June

JCOC 1.2 BAY. CYL.= 1633

sDRIVE TYPE 4 (SHALLOH-5)7

§N0, JURP; READ TOWALE RES,
sDRIVE TYPE 5 (SHALLUH-4)7

§il, ASSURE SWALLUW-S

SFLAG BYTE = TYPE 5 (SHALLOH-2)
JLOC. OF DRIVE FLAGS

;SAVE DRIVE TYPE FLAG THIS DREVE

JRESET RETRY COUNT

jRESET CURRENT CYLUNDER
1SET RTZ FLAG

sRE-IERD THE DRIVE
sRE-SELECT THE DRIVE

JGET MAY. DRIVE CYLINDER
sANY DRIVE TYPE FLAG BITS?
$IF YES, RETURN

JELSE, TRY NEXT DKIVE TYRE

Line TLD 1 - FORMAT THE PACH
9423 ILDIS3B:  LDAR ILD1SY

9424 TSTRNSK R2,D41023

942 UR AL,LSBL,R3,R%1 & BHI (LD1S3C
9431 TSYRASK R2,6

432 BT $+2

9433 RUREGE HSK1,RZ & JAR D81216
9434 TSTRUSK R3, 1+DFELT

9435 BNZ ILDIGY

9436 RDRERB MSK1,RZ & JAR MAXCYLL
9437 ;

9438 ILDISYC: TSTRASK RY,4

9439 RD SCP,PRETHL,RO & BNZ [LD159D
9440 TSTRASK RA, 85

9441 BHL (LD159D

9445 RDNSKE R1,H3A

9453 ILDISID:  JSR.P FLAGLOC

9453 + SETPGE FLAGLOC_SHR MeB & JSRP FLAGLOC
9455 ALDREG R1,RANI

9456 AUDC DX, FOUTL, TERD, RARE & ROP LASTFLG;ELAST URIVE FLAG = 1
W51

9458 ILDI6B:  RESETRAN CACHECHT

9459 RESETRAN CURCYL

9460 SETRBIT R15,8

9461 EALL R2, LDSKO

9462 CALL RY, JLDRUN

9463 RURAMB RY, HAYCYLDL

9464 TSTRBIT RS, H4E

463 BHI [LD112B

9466 InP ILD150R

9467

9468

469 TULE 1LD 2 — VERIFY THE FACE




HALE Listing: LiS6ccl.sre

fddr

01439 37332 F1433
B143A FEFFF 1F183
01438 8F322 £1239
8143C C3028 FFFFF
81430 43030 reae2
#143€ FFFFF 33448
0143F 3335F Foa29

#1948 FEFFF 1F1A7
Brad1 FRFFF J364C

#1442 37338 FoB16
91443 8f 322 EQETB
81444 8F322 E126E
01443 37358 FU0LL
#1446 BF322 £BETH
B1447 FFFFF 1F22F
#1448 373FB FHBBI
81449 0F322 €1263

21448 9F322 £1239
B144C FFFFF 1F22F
4144D 373FB FUBB3

B144E FFFFF 15280

B1a4f ©F322 E11FB
81438 377F7 FE209
81451 337F7 FFEFF

#1432 3335F Fa208
81433 3535E rozdd
01434 433F6 £6407

Line TLD =

ELY)|
9472
9473
9483
948¢
9486
9431
9492
3493
9494
9495
9496
9497
1448
9499
9304
9961
9382
9383
9084
1343
9346
9587
9ol
9389
9310
931}
3912
9013
4314
ERI]
9554
9355
9356
7357
9358
9362
9563
3564

1Lh208:

i
1LD20):

[

LD2814A:

i
I1LD282:

ILD283:

-

!
1LD283:

Fri Aug 17 ¥7:38:22 1999

VERLIFY THE FPACE

RDUSKB 82, (LD218
ISR SAVCONT

CALL R2, [LDRUN

RD SCP, RODESH, RY
TSTRBIT R, 2

BOI ILD201

SETRBUT R1S5,20

JSR CHKRSE)
BRI I1LD283

Start Veriiy

RDHGKB RE, D22
CALL R2, [SSCHDAL
CALL RZ,PRHTDRV
RDASKB RY,b428
CALL K2, 155CRDAI
ISR RECORML
RURANB K11, CURCYL
CALL R2,D8PLY

J5R SETHSG

CALL K2, [LDRUR
JSR RECORDL
RDRAMB R11,CURCYL

JSR JLDCYRD

CALL RZ,CONVIED
UR DZ,LSBI,RARE,R7 % HUP WRDSTRK
0% IB,LSB1,,R7

£QU
SETRBIT R15,240
RSTRBIT R14,200
RESETR R6 & JuP READEA

Paga 117

$SAVE 1LD CORTINUATION LOC,
jSELECY [LD DRIVE [F NEEDED
1#Read the fode Switches
M0 ECC RETRIES?

80, CONTINUE

$SET HO ECC CORRECTIUN FLAG

sCHECK nSG. SENT 1
JIF SEHT, SKIP MESSAGE

PHSH: "VERLFYING DR, *
sPRINT DRIVE RO,

jhs6: ", CYL, °

$BET THE CURRENT HEAD AND...
CURRENY CYLIHDER

;DISPLAY & PRINT CYL, & HEAD
$SET NESSAGE SENT 1 FLAG
{RE-SELECT DRIVE [F HECESSARY
$GET CURRENT HEAD AND...
sCURRENT CYLINDER

sDISPLAY & SAVE CYL. AND HEAD

jHORDS TU VERTFY ONE YRACK

{SET HO DATA XFER. FLAS
$RESET ALT. TRACK FLAG
JRESET 15T HURD & READ ONE TRACLK




HALE Listing: Cidccl,are

Addr

81455 5545F roa2e
01456 4505F ro4ed
#1457 6B3FF 33458
01458 FFFFF 1F22F
#1439 373FB FUBBS
d1458 FFFFF E1444

#1a5k 3N

G143C C2023 FFFFF
#1430 43053 Faez
B145E FFFFF 33460
9145F 3535F Fo020

f rame

#1463 4583E FU288
@1461 323F2 FFFFF
81462 6H3IEE 33467
#1463 373F0 FoaB3
81464 373F1 FOZHA
91463 29118 FFFFF
#1466 FFFFF 35347E

H1467 FFFFF 1F2EB
B1468 FFFFF 33C7E
01469 4583F F10040
01464 BO3FF 3346F
#1468 353F2 roGBA
#1460 43432 ro21a
81460 FFFFF 33C79
BI4GE FFFFF E1472

8146F 2D1F1 FOABC
Q1470 FFFFF 34473
81471 BFIFB FUBBS
U1472 FEFEF 1F220
21473 FFEFF 1F22F
B1474 FFFFF E1479

81473 3533F FHGHO

81476 E¥aBE 1F51C
#1477 J41LF FOQBE
#1478 FFFFF E1448

81479 9F322 £1263
81474 9F322 E1154
01478 FFFFF 1F22F
8147C 373F8 FOABS
81470 433F3 E1439

Line 1L =2

9366
9567
7368
9369
9578
9571
1572
9573
9574
9573
9376
3577
9578
ENYE
9584
3381
982
9383
9384
3383
9386
9387
93688
3389
9398
ENEH
9592
9393
9594
9393
9536
9397
9398
9399
1608
9681
J682
9683
9694
3685
9646
3687
9607
9668
9609
9618
9611
9612
9613
3614
9613
3616
9617

.
)

- VERIFY

Fri Aug 17 087:38:22 1990

THE FACE

Paga 178

i TLD CONTINMUATION LOCATION

!
ILD218:

i
ILbZ11:

i
ILDz12:

i
ILD212A:

[Lp2128:

i
1LD2120:

j
ILD213:

i
ILD214:

RSTRBIT R15,20
TSTRBLT R15, 460

XUR AW,B,R1S,K15 & BOZ 1LDZ11
ISR RECORDI

RDKANB K11, CUKCYL

e 1Ln2m

RESETRAN SENA1S
RD SCF, AUDESH, R3
T5TRBIT §3,2

BUI $+2

SETRBIT R15,20

TSYRBIT R14,208
0T0R R2

XUR A, B,R14,R14 & BOI ILDA1Z
RORARB R, NDEYL

RDRANB R1,RAXCYLI

SUBB AB,FOUTL, R1,R0

CItie ALB,ILD214

ISR LINIT
BN [LD214

TSTRBIT R15, 1008

XOR A0, B,R15,R1S & BOZ ILD2124
OR DB, B,RARE,RZ & NUP 1LDFLG
TSTRBIT R2,218

BN 1LD213

Jup ILD2128

SUBB DB, FOUTL,RARE,R1 & NOF NDHD
CJHP AGH, [LD212C

AUD DZC,B,RANE, K11 & NP CURCYL
J5R STRTOVRI

J58% RECORD]

Jnp 213

RETRBIT R135,800
JSR.P ADVHEAD

SRESET ND ECC CORRECTION FLAG
JUHECK SH RETRY FLAB

:N, CONTINUE; YES, RESET 1T
JHET CUR. HEAD AND...

s CURRENT CYLINDER

+TRY READING OHE RORE T(nE

$RESET Sn-RETRY COUNT

FREAD MODE SHLTCHES

{RUDE 2 (MO ECC RETRIES)?
$hO, Junp

$SET NO ECC CORRECTION FLAG

sCHECK ALT. TRACK FLAG

sIF NOT, JURP; IF YES, RESET 17
JGET ERDING CYLTHDER

sGET MAX. USEABLE CYLTNDER

§(F END CYL. [S GREATER THAH...
$AAX. CYL., VERIFY IS CORPLETE

sCHECK FOR VERIFY DONE
$IF YES, Junp

sCHECK ADY. CYLINDER FLAG

§IF HOT, JUnP; (F YES, RESET IT
SHERGE ALT, TRACK & JLD FLAGS

s IF FURRAT-TO-VERIFY FLAS OR...
sALT. TRACK FLAG, ADYV. CYLINDER

s1F END HEAD 15 GREATER...
s THAN CUR. HEAD, June
SINCR. NEXT CYLINDER

sNEXT HEAD = START HEAD

JSEEK TO REXT LYLINDER

JRESET ADVANCE HEAD FLAG
FSET NEW HEAD

SETPGE ADVHEAD_SHR_H#B & JSRP ABVHEAD

ALDRAR R12, CURHD
JBP ILD2i1

CALL RZ,DSPLY

CALL 2, ILDSKR

JSR RECURDL

RORARB R11,CURCYL
RESETR 83 & JHP TLDZEM

TSTHBIT 14, JLDFLE

$SAVE CURRERT HEAD

s DISPLAY CUR. CYL. & HEAD
JSEEK TO NEXT CYL.
jRETRIEVE CUR. HEAD AND...
;CURRERT CYLTHDER

$VERIFY NEXT TRACK

{Format-to-Verify flag set?




HALE Listing: Ci86ccl,sre

Fri fug 17 87:38:22 1994

Paga 179

P (F SEY, VERIFY (8 COMPLETE
sHODE 1 (CONTINUOUS READ)?
§F NOT, VERTFY ($ COMPLETE

;Delete Message Sent flags

$6ET START CYL. & HERD
j$5tart over

jSET LAST GPERATION FLAG

; MURMAL CONPLETE ENDING

THRACE

AnL HEAD .

$GET LAST STARTING CYLINDER
JRET LAST STARTNG HEAD

jCHECK FOR FLAG BYTE
$RET STARTING YL, Anb...
$START HEAD rUR CHECKIRG
JSET SPECTAL FLAS

JBREATER THAM MAX., BET RNEW LYL.
1 IF HEAD D, 1S GREATER...

sTHAR HAX., GET REW ENTRIES
{KESET SPECIAL FLAG

$PRINT CYLINDER nO. AND...
yHEAD HURBER
+ARE THESE NUMBERS OK?

AND HEAD PFPARAMETERS

$SPECIAL FLAG SET?
IF SET, RESEY IT & JunP
CHECK FOR FLAG BYTE

+GET CYLINDER nU. FRON DPERATOR

Addr Line TLD 2 — VERIFY THE FACE
B147E€ 373F8 FUUBA 9617 + RURARB RO, [LDFLG
#147F 45130 FOBIB 9617 4 TS5TBIT ki, 14
$1480 FFFEF 33088 9618 BNZ (LD213
#1481 45853 FOUBL  9R19 T8TRBIY R3,1
21482 FFFFF 33488 9620 BUZ 1LD215
9621
9622 RSTHBIT nSG2+n5G1, HEGFLE
91483 373F@ FOIEF 9622 + RURANB RO, HSGFLG
01484 55350 FOBBE 9622 + RSTRBIT  RB,n5G2+n561
81483 3410F FOIEF 9622 + ALDRAR RO, HSGFLG
81486 FFFFF 1F228 9623 JSR STRTOVR
#1487 34308 €1473 9625 RIOR RE,R1L & JuP [LD212B41
%31
@1488 33350 FOE20 9632 ILD215:  SETRBIT R@,208
81489 3419F FOEBA 9633 ALDRAH RS, [LDFLG
B14BA FFEFF EBH92 9634 JHP NCHPLTA
9633
9636
3637 THLE LD 3 — READ VERIFY ONE
J638
9639
9648 DISFLAY THE LAST CYLINDER
3641 i
B148B 373F2 FOHBE 9642 ILD38B:  RDRARB RZ,57CYL
B148C 373F1 FUOBB 1643 RURARB R1,5THY
9643
#1480 (F322 €120 96R6 CALL RZ,LKFLAG
Q148E 373F2 FulB8 9667 RDRANB R2,5TCYL
B148F 373F1 FOBE 9668 RDRAHY R1,5THD
81490 3535E FU024 9669 SETRBIT Ri4,28
#1491 2D1F2 FU20A 9679 SUBB DB, FOUTL,RARE,RZ & NUP RAKCYLD ;1F CYLINDER NUMBER 15...
81492 433F0 35493 9671 RESETR R& & CIHP ALB, [LD3B4
#1493 2D1F1 FU28D 9672 SUBB DB,FOUTL,RARE,R] & uiP RAXHDI
B1494 FFFFF 35499 9673 LJaP ALB, ILD3W4
81495 G535E rOBZB 9674 RSTRBIT R14,28
%75
81496 OF322 E1170 9676  ILD3@3:  CALL RZ,5TRICYL
B1497 GF322 E118D 9677 CALL R2,STRTHD
81498 FFFFF £1899 9678 Jnp ILDBE
%77
9688 5 EET NMEW CYLIMNDER
3081
#1499 4505€ FOB28 96B2z  ILD3@4:  TSTIRBIT Rl4,28
#1494 GB3EE 3309C 9683 YUR AQ,B,R14,R14 & BNI §+2
B1498 OF322 E120A 9684 CALL R2,CKFLAG
B1490 43370 FFFFF 9683 RESETR RO
#1490 QF322 E11RY 9686 CALL RZ,GTSTCYL
B149E 43378 FFFFF 9687 RESETR RO




HALE Listing: C:bcclasre

Addr

B149F 0F322 ENL7

01448 37352 F14A2
Q14A1 FFFFF 1F183

d14A2 FFFFF 1F22B
01443 3535F F1cud
#14A4 45B5E FUZB0
B14A3 GH3EE J3CAD
B14A6 FFFFF 1F1AT
B14A7 FFFFF 33040

91478 37330 FOO16
H14RY BF322 EQETH
#1408 UF322 E126E
B13AB @322 £1289
WI4AC FFFFF E144A

B14AD 3730 FHOBA
B14AE 35350 FO4U0
Q14AF FFEFF £1488

Ling TLD 3

9688
9689
9639
9691
9632
9694
9694
9693
9696
9697
9698
9699
9740
9781
9182
9783
784
9743
3786
9707
9768
9793
9718
ENY!
2
9713

i
[LD386:

i
1
i
ILD310:

1)
ILD3:

TITLE TLLD &

- READ VERIFY

VERIFY ONE TRACE

Fri fug 17 B7:38:22 1998

CALL £2,GTSTHED

RDASKB R2, ILD310
JSR SAVCONT

J5R STRTOVR

RSTRBIT R15, 1040

TSTRBIT R14, 208

XOR AQ,B,R14,R14 & BZ ILD31L
J5K CHENSG

BAZ 1LD263

RDASKB RY, Da22
CALL RZ,185CHDAY
CALL R2,PRUTORY
CALL R2,CYLHED
P 10242

RDRARB RY, ILDFLG

SETRBIT R, 400
INP ILDA1S

= OSCTLLATIME

GEER

Page 184

OME TEAZE

;GET HEAD NUMBER

+GAVE ILD COWTINUATION LOC.

CONTINUATION LOCATLION.

JGET STARTING CYL. AND HEAD
SRESET SOME FLAGS

SALT. TRACK FLAG?

SYES RESET (T & ERD THE (LD
sCHECK MSG. SENT 1

P(F SET, SKIP MESSAGE

{NGG: "VERIFYING DR, "

sPRIAYT DRIVE RO,

$PRINT CYLINDER AND HEAD NOS.
JVERLFY THE TRACK

1GET ILD FLAGS

$SET THE FURMAT DEFECTIVE FLAG...
JAND END THE ILD

TEST




HALE Listing: Ci36cecl.sre

fddr

#1488 373F2 FEuBg
#14B1 373F1 FOaB9
41482 3718F FooBs

@14B3 BF322 E12CA
01484 373F3 ra2a0
@14B3 373f2 FOOBE
#1486 373F1 FudB3
H14B7 2D1F2 FB243
01488 433F0 353401
81489 2D1F1 FO245
014BA 61121 33513

B14BB FFFFF 334C1
0t4BC 2710F FOABB
814BD 3413F FOBBC

#1aBE BF322 ENN74
BI4BF WF322 E1177
B14C8 FFFFF E1090

#1al1 @F322 E11A9
#1402 373F3 FO2UD
814C3 433F8 FFFFF

814C4 3413F fFUBBC
814C3 BF322 E11BA
#14C6 373F1 taeB8

B14C7 61118 FFFEF
B14C8 FFFFF 331F6
014C9 FFFFF E1892

814CA 3710F FOAB2
f14CB 3716F FoB3
#14CC 37358 rE@ac
AU4Ch BF322 E1200

#14CE 37352 £14D4
BU4CF FFFFF 17183

d1aD8 FFFEF 1FIA7
drabt FFFFF 33004

#14D2 37358 rya3c
01403 BF322 E1544

Line TLLID & -

9713
9716
9728
9721
9722
9723
9724
9723
9726
9727
9728
9723
9738
ERT
9732
9733
9734
9733
9736
9737
9734
9739
9744
9741
9742
9743
9744
9743
746
9747
1743
9744
9738
9751
3732
9733
9754
9753
9736
9737
9758
9739
9768
9761
9762
9763
9764
5763
3766
9761
9768
9769

ILD5H0:

-

!
1LDGH2:

- smn e

i
ILD58d:

i
1LD586:

- wmu e

Fri Aug 17 87:38:22 1999 Page 181

OSCLTLLATING SEEK TEST

EUb $
RORAHB R2, STCYL
RURANB &1, HDCYL
RESETRAN CURHD

CALL RZ,CKFLAG

RORARB R3, HAXHDI
RDRAHB R2,5TCYL
RURARB R1,HDCYL

JHET LAST STARTIRG CYLIHDER
$GET LAST END CYLINDER
JLURRENT HEAD = 4

;CHECK FOR FLAG BYTE
JEND HEAD = BAX. HEAD
$GET START CYLINDER AND...
sEND CYLIHDER FOR CHECKLNG

SUBB DB, FOUTL,RANE,RZ & NOP MAXCYLDY ;1F START CYLIMDER ) THAN...

RESETR R® & CInP ALB, ILDSO2

{NAX. DRIVE CYLINDER, Junp

SUBB D, FOUTL,RANE, R1 & NUP HAXCYLDI ;IF END CYLINDER > THAN...
YOR AB,FOUTL,R2,RY & CINP ALB,ILD788+1 ;HAX, DRIVE CYLINDER, Jump

BOZ TLDS3
RESETRAH STH)
ALDRAR R3, KDHD

CALL RZ,5TRTCYL
EALL R2,ENDCYL
JnP 1LDEG

CALL R2,GTSTEYL
RURAHB R3, HAXHDI
RESETR AU

ALDRAR R3, NDHD
CALL RZ,5TNOCYL
RORANE R1,5TCYL

XUR AB, FOUTL,R1, k@
B0Z BADCYL
Jne ILDEGA

RESETRAN MAINILDZ
RESETRA AAIAILD3
RDHSKB R, De6H
CALL R2, ILDSTRT

START OBCTLLATING SEER

RDASKB RZ,$+2
ISR SAVCONT

J4R CHKRSE]
Bl ILDS19

RUHSKE RE, D#6d
CALL RZ,SEEKRUN

+IF START = £ND CY¥L., JURP

;SAVE ENDING HERAD

Frint last Start & End oylindevs

sDISPLAY STARTING CYLINDER
sDISPLAY ENDING CYLINDER

{ARE THESE NUNBERS UK?

{BET STARTING CYL. FROR DPERATOR
JEND HEAD = DAY, HEAD

;SAVE ENDING HEAD
$GET END CYL, FROA OPERATUR
$GEET START CYLINDER

i IF START=ERD CYL., GEV HEW ERTRY

sRESET START CYL. DISPLAY
SRESET EAD CYL. DISPLAY
+HGG: "USCILLATING SEEK
SCHECK IF THIS IS 0.K.

;SAVE ILD CORTIRUATION LOC.

sCHECK RSG. SENT 1
$(F SET, SKIP HESSAGE

1h56: "USCILLATING SEEK RUNNING °




HALE Listing: C:96ccl.src

Addr

01aD4 373F1 FOUBA
81403 4305F Fa400
014D6 FFFFF 33CDE

#14D7 45831 Fa16R
21408 68311 33CE1
B14D9 33351 Fa100
81404 3710F FU0B3

§140B 373F8 FoaBg
B1aDC 3418F rawb2

U1abl 3410F FEEBS
414DE 3411F FUaBA
@14DF 37352 F104B
BL4E8 FFFFF E115A

@14E1 3710F ragBz
#14E2 373F0 FAUBY

U14E3 3416F Fo0B3
814E4 FFFFF E14DD

Line TLD

9778
9N
9712
9773
W
9775
3776
9177
3778
9774
3780
9781

781+
9781 +

9782
9783
9784
9763
9786
9787
9788
9789

97689 +

9783
9794
3791
9792
9793

t

.
!

Fri fug 17 07:38:22 1999

; D=5 continuation

1
ILD518:

i
ILDa1L:

i
ILD512:

TITLE ILD

RDRARE R1,ILDFLEG
TSTRBIT R135,480
BNE ILD3114]

TSTRBIT R1,1008

XOR AR,B,RI,RL & BRI (LDSI2
SETRBIT R1, 168

RESETRAN RAINILD3

NUVSHB STCYL, MAINILDZ
RURAME  RE, STCYL

ALDRAH &0, MAINILDZ

ALRAR KA, CURCYL
ALDRAR R1, [LDFLS
RDASKB R2, READHUR
InP ILDSKY

RESETRARN RAINILDZ
AuYSAS RLCYL, RATRILDS
RDRAMB  RE,NUCYL
ALDRAH RO, BAINILDI
JUP ILD513

Paga 182

9 - 08CILLATING SEER TEST

Loc.

$GET ILD FLAGS
sCHECK SH-RETRY FLAG
+IF SET, SEEK TO SARE CYLINDER

+CHECK FOR ALT, CYL. FLAG
F SET, RESET IT & Jume
;SET ALT. CYL. FLAG
;CLEAR ERD CYL, DISPLAY
;Display Start Cylinder

1SAVE CYLINDER FUR SEEK
JSAVE [LD FLARS
$RETURN ADDRESS AFTER SEEK

;CLEAR START CYLINDER DISPLAY
shisplay Ending Cylinder

& — EANDOM SEEE TESTYT
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Addr Line TLD & -~ RANDOM SEER TEST
9793
9796 ILDR@D:  EBU 3
B14ES UF322 E1204 9801 CALL R2,CKFLAG FLHECK FOR DRIVE FLAG
#14E6 373F0 FO245 9402 RURANB KU, HAXCYLDL $GET nAX, CYLIMDER
B14€7 373F1 FO28D 9883 RORANB R1, HAXHDL ERD HEAD = RHAX. HEAD
B14E8 3410F FOBBY 984  ILDGBI:  ALDRAN RB,NDCYL jEND CYL.= mAY. CYL.
BL4£9 J411F FOUBL 9803 ALDRAR R1, HUHD $SAVE ENDING HEAD
#14EA 373F1 FRABS 9806 RORANE R1,CURCYL $GET CURRENT CYLINDER
B14EB FFFFF J3CED 3807 BHI §+2 $IF NOT ZERG, CUR. CYL.= SEED
B14EC 34301 FFFFF 9BB8 RTOR RE,R1 jELSE, nAX. CYL.= SEED HURD
B14ED 34UUF FOLFD 9889 ALDRAN R1,SEEDURD $SAVE THE [NITIAL SEED WORD Anb...
B14EE 3411F FEOB2 9810 ALDRAR R1,RAINILDZ jDISPLAY 17
BU4EF 3710F FOUBI 9811 RESETRAR MAINTLD3
981z
#14F0 373538 FAB3D 9813 RORSKB &Y, D461 ;M56: "RANDOR SEEK *
B14F1 0F322 E1200 98y CALL R2, ILDSTRY JCHECK [F THIS IS U.K.
9|1
WE ; STARET RANDOM SEER TEST
1817
B14F2 37332 F14f4 9818 RONSKB R2,$+2
BI4F3 FFFFF 1F183 9819 JSR SAVCORT $SAVE fLD CONTIRUATION LOC.
9828
#14F4 FFFEF 1F1A7 9621 J5R CHEHGE] +CRECK MESSGE SENT 1
BL4F5 433FC 330F3 9822 RESETR f12 & BHL [LDGES IF SET, SKIP HESSAGE
923
Yi4fe 37338 roe3p 9924 RUASKB RY,Da6L
B14F7 BF322 £1344 90825 CALL RZ, SEEKRUN $HSG: "RANDOM SEEK RUNNING *
L e S
9827 Lh—& continuation oo,
828
BI4FQ 3710F FUOBE 9829  ILDE@G:  RESETRAR CURHD tHEAD RO, TS ALWAYS ¢
814F9 373FB FOBBS 43830 RORAHB R11,CUREYL $HET CUR. CYLIRDER
B14FA 4505F Fiq0d 9831 TSTRBIT R135,404 jCHECK SH-RETRY FLAG
B14FB FFFFF 33011 9832 BHT {LDGES j IF SET, SEEK 1O CUR, CYLINDER
BIAFC 3718F ro@B3 9833 RESETRAR RAINILDI +CLEAR 1LD DISPLAY 1Z LSB'S
B14FD 373FD fu0Bs 9834 RORANB R13, [LDDRY JGET LB DRIVE RO,
B14FE 55350 r8BRR 9835 RSTRBIT R13,800 {RESET VALID B1T
9836 JSR.P ERRLON BET ERRURZISAGE LOC. THIS DRIVE
BI4FF ED4BE 17330 9836 + SETPGE ERRLOG_SHR_H#B & JSRP ERRLOG
91300 9614E FOB06 19837 ADD D@, FUUTL,HSK1, TREG & NOP D#e  ;AUD BIAS FOR SEEX COURY
9838 JSR.P SHBRO+L ;BET CURRENT SEEK COUNT
#1381 £8408 1FE3C 93838 + SETPGE SHBRI+I_SHR_HeB % JSRP SHBRD+1
81592 24503 4r0B2 9839 UR AZ,RSBZ,RY,R3 % PSHLD 2
01303 335F3 887FF 9848 RSHFTL R3 JHOVE T IHTO POSITION
21384 B335 FAG2F 9841 ADD DB,B,RARE,R3 & HOP ATTHAID i INCR.+ LAST ATTN. HID NO.
01505 45333 FOFFF 9842 HSKRBIT R3,HUFFF +RASK [T 10 12 BIIS
9843
81306 37351 FO63D 9844  TLDEH7:  RDMSKB R1,D#1597 AULTIPLIER = 1397 (DON'Y ASK HRY)
B1307 373F2 FOIFL 9845 RDRAHB R2,5EEDMRD s TIRES SEED WORD

#1588 8B3F3 1F284 9846 INCRE R3 & JSR RULTPLYB +IHCR. SEEK COUNT




HALE Listing: Cid6cclisre

fddr

B1599 61338 FFFFF
@130A 3418F FOIFD
81588 43358 FO7FF

8138C ZDIFW FOABY
91500 34388 35506

#158E 630FB FOBBS
B130F FFFFF 33306

81518 341BF FOBBS
81511 341BF FOGB2
#1512 37352 F134B
#1313 FFFFF E115A

Line TLD &

9947
9848
1849
9853
9855
9856
9857
9858
9859
9860
9861
9862
9863
9864
1865
9866
9867
9866

[LDGBS:  ALDRAM R11,MALRILD2
ROBSKB R2,READHDR
Jnp ILDSKA

TITLE 1e.D 7 -~

Fri Aug 17 87:38:22 190

EAMDOM SEER

XOR AB,B,R3,RY
ALDRAR RY, SEEDHRD
HSKRBIT RO, 7FF

Pags 184

X0R BUDTIEMT W1TH SEEK COUNT =
FHEW SEED HORD
; TRUNCATE BUGTIENT TO 11 BITS

SUBB DB, FOUTL,RAHE,RA & NOP WDCYL IF QUOTIENT > WAX. CYLIRDER...

RTOR RQ,R11 % CInP ALB, [LDGR7

RE-CUMPUTE CYLINDER NUMBER

YR DB,,RANE,R11 & HOP CURCYL 1F HEW CYLTNDER = CUR...

BOZ ILD6G7

ALDRAR R11,CURCYL

SECUENT LAL

jEYL., RE-COMPUTE CYL. RUHBER

sSET MEW CURRENT CYLINDER AND...
sDISPLAY (1

SRETURN LUC. AFTER SEEK

1SEEK THE DRIVE

SEERE TEST




HALE Listing: C:36cel.are

fddr

41514 3710F roueg

#1313 @F322 E12CA
B1316 373F0 Fu243
81917 373F3 FuzeD
81518 3410F FOUBY
81519 3710F FUdBe
B151A FFFFF E14BC

#1318 37358 FOR3B
81510 0F322 E1260

81510 373F9 roBBe
B151€ 373F1 FaBBY
8151F 29118 FFFFF
01328 FFFFF 34326

81521 379FF raaBa
81322 36A5F ro160
¥1323 J21FF FOBBA
815924 3418F FHOBI
81523 3411F FOQBS

#1526 J418F FUUB2
81527 3411F FEBBI
21528 37352 F1528
81329 FFFFF 1F183

81528 FEFFF 1IF1A7
U152B FFFFF 33034

U1520 37358 rueas
#1520 0F 322 E1544

B152€ 37352 F134B
B152F FFFFF E1134

#1538 373F8 FUOBS
81331 373F1 FORBA
81332 4305F FO480
01333 FFFFF 33000

81334 45051 f@100
81333 FFFFF 33D3C

Line ILD 7

9878
9871
9872
9873
1877
9878
9879
9884
9481
9882
9483
9884
9683
9886
9887
9868
9883
7838
9891
9832
9693
9894
9895
9896
9897
1898
9699
1909
4901
9902
3983
99084
9943
9946
9947
9348
99089
918
991
M2
9913
9914
99135
3916
917
9918
1919
9928
932
9922
9923
9924

pemt W wwm mn

fri Aug 17 87:38:22 1399

SEQUENTIAL SEEE TEST

LE CYLINDER LIMITS

EQU §
RESETRAR STCYL

CALL RZ,CKFLAG
RDRAME R, HAXCYLD(
RORANB K2, HAXHD1
ALDRAN 8@, NDLYL
RESETRAN CURHD
e ILDSU241

RDMSKE RY,D459
CALL R2, [LDSTRT

START SELUENTTAL SEER

RURANB R#,5TCYL
RDRANB R1,HDCYL
SUBB AB,FOUTL,R1, R0
CIAP AL, (LD784

RURANE ILDFLS
SETUBIT 108
QLRAN (LDFLS
ALDRAN RY, RDCYL
ALDRAR R1,S$TOYL

ALDRAR RO, RAINILDZ
ALDRAM R1,RAINILDI
RDHSKE RZ,$+2

ISR SAVCONT

J5R CHKRSE)
BHT [LL783

ROASKD RY, D239
CALL R, SEEKRUN

RDHSKB RZ,READHDR
JiuP (LDSKB

TLD-7 continuation oo,

RDRANB R@, CURCYL
RORAMB R1, [LDFLG
TSTRBIT R135,408
Bt ILbant

TSTRBIT Ri,108
BuZ ILD797

Paga 143

JSTARTING CYLIHDER =

sCHECK FUR DRIVE FLAG

JEND BYL.= AAX. CYL.

sEND HEAD = nAX. HEAD
SSAVE ENDIME CYLINDER
sCUR. HEAD UL 15 ALWAYS 0
SPRINT CYLINDER HUMBERS

if56: "SECQUENTIAL SEEK "
JLHECK [F THIS (S UK.

TEST

$GET START CYLINDER

GET ERDING CYLINDER

jIF THE ENDING CYLINDER 1S ...
; THAN STARTING CYL., CONTIRUE

{SET REV. SEEK FLAG

$SET START CYL.= END CYL.
$SET ERD LYL.= START CYL.

s DISPLAY STARTING AND...
FEND NG CYLIHDERS

1SAVE TLD CONTINUATION LOC.
jCHECK RESSAGE SERT 1

$ IF SET, SK[P RESSAGE

M6 "SEHUENTIAL SEEK RURMING "

RETURN ADDR. AFTER SEEK
JSEER T0 STARTING CYLINDER

+GET CURRENT CYLINDER
JGET LD FLAGS

s CHECK SH-RETRY FLAG

JIF SET, SEEK TO CUR. CYLINDER

sCHECK REV. SEEK FLAG
JIF SET, Junp




HALE Listing: C:Shcel.sre

fddr

81536 2D1F0 FUBBY
B1537 FFFFF 34941

§1338 370fF FAAES
91339 321FF FO0B3
8133A 35351 FO108

81938 133f8 E1542

8133C 2D1F@ Faess
21530 FFFFF 335338

B153€ 370FF FOBBY
91537 J21FF FOUR3
21546 33351 FE164

#1541 BB3FQ FEFFF

#1342 3410F roBB2
81343 FFFFF E14DD

81544 FFFEF 152A3
01345 @F322 EBE7D
#1546 37330 Feuald
81347 WF322 EQETB
81548 QF322 E126E
BL349 FFEFF 1F1A4
#1534 FFFFF E12AB

Ling 1L 7 -

9925
9926
927
9928
9329
9330
9931
1332
9933
3934
9935
9336
9937
7338
9939
93440
9341
9942
9943
9944
3943
9946
3347
9948
9949
9954
9351
9992
93533
9994
9933
9936
9957
9938
9959
93648
9961
9362
9963
9364

—e wme s

START

Fri Aug 17 @r:38:22

19494 Fage 186

SEERE TEST

SUBB DB, FOUTL, RANE,RE & NOP NDCYL 51F END CYLINDER 15 GREATER...

CJHP AGB, [LD708

RDRANE STCYL
QLDRA MALHILD2
SETRBIT R1,160

; THAN CURRENT LYL., FURMARD SEER

FEEVERSE SEERS

;DISPLAY STARTING CYLINDER...
+AS FIHAL SEEK DESTIRATIUN
1SET REV, SEEK FLAG

+DECR. CURRENT CYLINDER

SUBE DB,FOUTL,RANE,RG & KOP STCYL ;IF START CYLINDER IS LESS...

; THAR CURRERT CYL., REVERSE SEEX

;DYSPLAY ENDING CYLINDEK...
;A5 FINAL SEEK DESTINATION
{RESET REV. SEEK FLAG

j INCR. CURRENT CYLINDER

1
JLDTB6:  DECRB RO & Jup JLD718
i
1LD707:
CJHP ALB, [LD706
i
i START FORWARD SEEKS
i
KDRARE NDCYL
BLURAR HALHILDS
RSYRBIT K1, 160
i
ILD70B:  INCRB R
;
ILD710:  ALDRAR &Y, HALMILDZ

Jnp [Lhan

sDISPLAY CURRENT CYLINDER
SSEEK THE DRIVE

i THIS RUUTINE PRINTS THE 'RUNHING' RESHAGE FUR SEEX ILD'S,

jUpon entry:

SEEKRUN:

J5R SAVRET4
CALL R2, [SSCHDAL
RDRSKE RY,Dd67
CALL R2, ISSCHDAL
CALL RZ,PRNTDRY
JSR SETHSGL

JHP RTRN4

TILE SEER. TESTS -~

R8 = nessage no. to be printed,

;SAVE RETURN FROM THIS ROUTINE
sPRINT SEEK MESSASE

sPRINT "RUNNING DR, *
sPRINT THE DRIVE HURBER
JSET NESSAGE SENT 1 FLAG...
SAND RETURN

HEADER VERIFY




HALE Listing: C:d6cel.sre

Addr

#154b C3U20 FEFEF
B134C 45350 raenf
81340 45058 FU6M
U134E FFFFF 33574

#134F 373FB FOBBS
g1358 370FF Fo204
#1351 281BY FFFEF
81352 FFFEF 34570

81953 0F322 E1239
B1354 433F5 FFFFF
81535 373FB FOBBI
#1356 34383 FFFFF
B1397 433F9 FFEFF
01338 433FC FFFFF

#1339 EB403 1F369
H133A BIFDD Fo43d
#1358 E188D FFFFF

#135C 45H5F FoaBO
#1350 FFFFF 33060

B133E 37358 FodeA
B135F 3418F Fuo18
91368 33395 fFU10d
B1561 37458 F1572

#1362 £Q480 1FaCt
#1363 37338 Fb1A8

B1364 EQ4ER 1F4L2
81365 37338 F136B

#1566 £6408 1F4C0
#1367 3533F roaut
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Line SEEK TESTS -~ HEADER VERIFY

9366

9967 3  This 1s the routine used in ILD Seek tests to verify drive position when
9968  ;a seek completes, The routine 1s enabled with fModa Switch 1. ALl saeks ars
9969  ;verified on Head 0. Seeks to Alternate cylinders are not verified,

9378 3The routine 15 enterad from ILD29 upun completion of a Sesk,

9971 ;Return is to the location saved in SAVCONT after goinp thru the Hait Loop
9972 jvia ILD28.

9973 jUpon entry: CURCYL = Desired cylinder

1974

9973 READHDR: KD SCP,MODESH,RE $READ THE MODE SHITCHES

9376 HSKRBIT RU, HEF + [SULATE THE SHITCHES

9977 TSTRBIT R, 1 $CHECK FOR nOBE 1

3974 BOZ READHDRS 3 IF HOT, RETURN

9979

9960 RORANE R11,CURCYL $GET THE CURRENT CYLIHDER
2981 RDRARG MAXCYLY $HET PAX. CYLIRDER

94982 SUBB AR, FOUTL R, ZERD ;IF THE CURRENY CYLIRDER 1S...
9383 CJiP AGB,READHIRS JGREATER THAN RAX., RETURN
998

9983 CALL RZ,ILDRUN $RE-SELECT THE 1D DRIVE

3986 RESETR RS RESET READ/URITE FLAGS

9987  READHDR1: RURARB R11,CURCYL jREAD CURRENT CYLINDER

7388 RTOR R11,R3 JHOVE CYLINDER 1O R3

9989 RESETR RY {RECORD ni, 15 @

9970 RESETR R12 JHEAD HU. (S 9

9991 JSR.P DRVHDR ;LOAD THE EXPECTED HEADER
99 ¢+ SETPGE DRVHDR_SHR_H#B & JSRP DRVHDR

9992 HRTE HS5R,LDXACT & NOPF ROHDR

19193 CTL HSSH, XnCJCAD $START READ HEADER

9994 3

9993 TSTRBIT R15,400 15N-RETRY FLAG?

7336 BNl $43 i (F SEY, ALLOW RURMAL RECUVERY
9997 SETHBIT D#18,5EN4135 sRetry = 18 to prevent recovery
9997 + RUASKE RO, D#1H

9997 + ALDRAR RO, SEN4LS

9394 SETRBIT RS, 100 1SET SH-READ ACTIVE

9999 RUNSKB RE,READHDRG {1 SH-ERROR RETURN LOC,

14344 JSR.P SAVSHRTH $SAVE [T 15 CASE NF ERROR
1deee + SETPGE SAVSHRTN_SHR_HEB & JERP SAVSRRTN

10811 ROASKB RY,61A8 $SET 58-n5. TIRER

108¢2 JGR.P SAVSATIN 1SAVE 1T

19002 + SETPGE SAVSHTIA_SHR_HYB & JSRP SAVSHTIn
140803 RUMSKB RY, READHDRY 1 5H-DURE RETURN LOC.
10004 JSR.P SAVIRPT $9AVE LT
160844 + SETPGE SAVIRPT_SHR_H#B & JSRP SAVIRFT
186035 SETRBIT R15,1 $SET HEADER READ FLAY

10886

10887  READHDR3: JSR.P SHIRPT ;CHECK FOR AN INTERRUPT

#1368 EG480 1F37C 10887 +

SETPRE SHIRPT_SHR_HAB & JSRP SRIRPT




HALE Listings C:dbccl.src

Addr

#1369 EQ400 1F40B
B106R FFFFF E1SEB

81568 E1HBO FFFFF

B136C EB480 1F525
B13el 3710F Fa018
B136E FFFFF 17579
Q136F FFFFF 33076
81570 3335F Fa461
91571 FFFFF E10D3

81372 4545€ FB200
81373 BA3EE 33053

B1574 FFFFF 17579
81573 FFFFF 33802
B1576 3418F FOOB3
81577 3335F Favay
#1578 FFFFF E18F8

81379 C10A1 FFFFF
BIS7R C18AL COOY3
81578 453351 Fuer
#157C B1711 9857C
a1570 €10890 FFFFF
BISTE C1A98 FFFFF
QL37F 31310 4Fom

81340 81711 887FF
81581 61188 AFTFF
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Line SEER TESTES - HEADER VERIFY
s
10489 JGR.P SHTIRER jDECR. TIRER AND...
1004y + SETPRE SHT(HER_SHR_HEB & JSRP SHT{HER
16018 Jne READHDRS $CHECK AGAIN
19011 H
18812 3 HORBAL CORPLETE
144D -
16814 READHDR4: CTL HSSH,DIFRST
189135 JGR.P HSWAITR sHALT LOOP ROUTEHE
148135 + SETPGE HSWAITR_SHR_H#B % JSRP HSWAITR
18916 RESETRAN SEN415 {RESET SH-RETRY COUNT
m7 JSR READCYL $READ THE ACTUAL CYLINDER
10018 BNL READHDR/ ; [F sCOAPARE, ERRUR
18819 READHDRS: RSTRBIT R13,4M1 RESET RETRY/HEAUER READ FLAGS
10924 JiP ILb2e+1 HORMAL EXIT
e2r
19822 ;  SH-ERRUR RETURN
6423
18824 READHDRG: TSTRBIT R14,284 ;CHECK FOR ALY, TRACK FLAG
108235 Y0R AR,B,R14,R14 & BHL READHDRY  ;IF SET, RESET (T & VERIFY ALY,
10826
180827 J5R READCYL ;READ THE ACTUAL CYLINDER
14928 BUZ L2 $1F CYL. UK, ALY LO0P & RETRY
18829 READHDRT: ALDRAM RO, RAINILDS s DISPLAY ACTUAL CYLIRDER
16834 SETRBIT R135,8300 $5EY SEEK ERRUR FLAG
14031 JuP 1LbzsB $ERRUR RETURN
10832 "
18833 jRemisters used: RU,RI.
19034 ;Upon exib: RB = Actual cylinder
18833 Ri-upper = Cylinder 4 msb's
1883 ALY = @ 1if actual cylindar = expectad cylinder (R11).
18837

18038
14139
18848
14841
18042
10843
180844
188435
19845
18846
18847
10848
18849

READCYL:

RD HSSH, RUDRCYLN, R1
RU HSSN, RDDRCYLR,R) & LDCT 3
HSKRBUT R1,H8F

sREAD CYL. mSB'S TO R1
DELETE THE DRIVE HUMBER AND...

ADD AB,LSBZ,R1,R1 & CIPCHT EVCNTZ,$ jHOVE CYL. SB'S INTO POSITION

RD HSSH, RUDRCYLL, RO
RD HGSN, RODRCYLL, RO

UR AB,B,R1,R0 & PSHLD 1
LSHFT2 R1,R1

ADD AB,LSBZ,R1,R1 % CLPCHT EVCTI

XOR AB,FOUTL,R17,R0 & RTS

{READ CYL. LSB'S TO RO
jCORPLETE CYLIRDER TO R@
;CYL. nSB'S TO RI-UPPER

$ACTUAL CYL.= EXPECTED? RETURN

TITLE TLD 8 & 9 — EQC DISPLAY CLEAE




HALE Listing: £:S6cel.are

Addr Line IL.D &

18451
16152
10853
#1382 37250 FOG3F 10054
81383 0F322 E1214 190833
186836
81384 3714E FOB93 100857
#1383 FFFFF CU014 10038
10839

41386 £4408 1F33D 10839 +

14068
B1387 3785fF FUesr 11661
81588 BF322 EWETC 100862
81389 37359 Fu03F 10863
§158A BF322 EBE7H 10064
41388 37330 FUU2R 149863
@158C BF322 EVETR 1HU66
0138D FFFFF E1133 10967

14868

14478

!
1LDB808:

-

IR IL:EYY

TITLE 1L.D-RB — DO

Fri fug 17 87:38:22 1998
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Y - ECC DISFLAY CLEAR

LD 8 ~ DISeE EC

RDHSKB RE, D#63
CALL R2, TLDSTRTA

HOVE HSK1,IREG & HOP HRY3
LUCT 24
JSR.P CLR2S

DISFLAY CZLEAR

A5G "DISK ECC DISPALY CLEAR.®

;15 THIS 0.K2

1187 LUC. TO CLEAR

CLEAR ECC HISTORY DISFLAYS

SETPRE CLR25_SHR_HEB & JSRP LLR25

RONSKO HiF

CALL RZ, 155CHDA
RDASKS R, D863
CALL RZ, 1S5CHDAY
RDASKB RU, D442
CALL R2,IS5CHDM
Jup ILD

SEEDLAL

jCLEAR MESSAGE DISPLAY

M52 "DISK ECC DISPLAY CLEAR.®

$PRINT THE BESSAGE

sMSG: * COMPLETE®
SEXTT THE (LD
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Addr tine ILD--B — CDO SPECLAL
18472
14873 3 Equates for this 10D
10874
10875 RESI: EQU DHE i$fessage: "TEST."
10876 nES2: EQY D52 ;8" LODE=" pessage
18877 ERSCAD:  EQU HEF ;3Clear UCP display conmand
10878 RUNMES:  EUU D67 ;S"RUNNING DR, " nmessage
10879 GETHEX:  EBU H3Ho jSGet Hex digits UCP command
18888 PRTHEX:  EHU N8 +$Print Hex digits conmand
11i140:3 B
14482
19083
B138€ 37358 FOUP6 18084  CDCILD:  RDMSKE  RO,6 j$Cursor position = 6
8138F 3705F FOOYA 10085 RDMSKE  HeA ;$Position Cursor comaand
81598 @F322 EQETC 16086 CALL Rz, I55CnDA i3Do it
18087
81591 37350 Fap4z 108088 RDHSKB  R®,MESY j$fessage: "TEST.”
81392 9F322 EUETB 10889 CALL RZ, [SSLHDAY ;$Print it
4898
81593 37358 FaW3a 18091 RUMSKB RO, HES2 j3Hessage: " CODE="
81594 @F322 EQE7B 18092 CALL R2, IS5CHDAL 15Print 1t
14893
81395 37358 FOB4S 10094 RURSKB  R®, D469 j$fessager 77
#1596 WF322 EQETB 18095 CALL RZ, [55CADAY piPrint it

18896

10497

10898
#1397 3705F FHBOA 18899
#1598 37338 Fea11 19100
#1399 BF322 EBETC 10181

19182
#139A 3795f FOA66 10183
81398 37338 FU003 19184
8139C @F322 EBETC 1185
21590 3418F FU236 10106

10147
B159E 373fQ FO303 101488
9139F FFFFF 33081 108109
B13AB 3705F FoRBr 18118
81371 BF322 EQETC 18111
B13A2 37338 FAA37 10112
815A3 dF322 EGE7B 19113

18114
B13A4 373FQ FO23E 18115
B13A5 37351 FO0B3 10116
B13A6 3705F Fepas 10117
$15A7 Or322 EQE7C 18118

14119
B13A8 3705F FoobA 10124
81349 37350 FoRE 10121
B13AA BF3Z2 ERETC 1122
B1948 37358 Fu043 10123
#15AC BF322 EWETR 18124

18123

T

-

~

RONSKE
RONMSKB
CALL

RONSKR
RUMSKB
CALL

ALDRAN

KORANB
Biz
RDNSK
CALL
RDHSKB
CALL

RDRANB
RDASKD
ROASKR
CALL

RINSKR
RDASKS
CALL
RDASKY
CALL

et 3 new digits {from the aperator.

HiA i3Position the cursor...
RE,0E17 ;b0 coluan 17

R2, I55CNDA i5Do it

GETHEX 1$Conmand to get Hex digits
R, 3 $Three digits needad

Rz, 155CnDA 136et thea from the operator
R, SCRATCH j$Temporarily save then

RO, FRBUNIT i5Any previous ILD nuaber?
gueiLn? i47as, skip messages

ERSCRD ;$Clear UCP display

R2, ISSCNHDA ;600 it

R, D433 j$fessage: “ILD ¢

R2, IS5CHDAL jPrint it

RB, SCRATCH ssGet the saved digits
R1,3 ;$There ara 3 of then
PRTHEX ;$Conmand to print hex chars.
R2, 155CRDA j4bo 1t

HitA {$Position the cursor...
RG,8 ;$to Posibion 8

RZ, 155CHDA 8l it

RY, RUNKHES i $fessaga: "RUNNIHG DR, °
RZ, 155CHDAL ssPrint 1t




HALE Listing: CiSbcel,src

Addr

@13AD 373F0 FA23
B15AE 3410F FO383
B19AF 45350 FapLf
11588 0r322 £1279

013B1 E4W7E FFFFF
U15B2 E46F1 FFFFF
#1383 773FA FB236
BL3B4 77158 FA3CY
H13B3 TT1HC FFFFF
B13B6 E4401 FFFFF
01587 E417B FFFFF

#1588 37350 FU727
91389 DUFFO FFFFF
B15BA 35350 FHRED
91388 37331 F1984

#15BC 43881 333BE
01380 13378 333BC

B15BE EO2B4 FFFFF
H19BF €090 4F7FF
21508 FEFFF FFFFF
Q1301 FFEFF 887FF
813C2 FFEFF E113B
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Line IL.D-B - DO SPECIAL

10126
18126
18126
10127
19128
14129
19138
18131
10132
19133
18134
19133
18136
10137
10134
18139
14144
18141
14142
18143
18144
18143
18146
14147
10148
19149
18150
10131
18152
18133
18154
16133
18136
18457
10138

) we =

. vwm wma

— e e

ROVSHB  SCRATCH,FRBUNIT
RRARE RO, SCRATCH
ALDRAH 8@, FRBURIT
NSEREIT RO, 1F

CALL R2, PRTHBR

;$llove the ILD code to FREUNIY

i$1solate the Drive no. and...
;5Print 1t

Send ocode to the HSP interface.

£Te #10,5PILCH] js5elect the HSP interface

LTL HIO, ERCHT ;$Assure tags are enablad

XNUR BZ,FOUTL,RARE,UBKL & NUP SCRATCH ;$Load 3 hex digits to lsb's
YHOR DZ,FOUTL,MSK2,UBR2 & WUP HE3CE ;$Load Recovery Action code = f
HOR DT, FOutL, ZERU, UBRY 1% 12 nsh's are @'s

CiL HIU, HDRVGYY ;5Enable word onto the U-bus and...
cTL HIOB,SETE] dset E. 1.

Wait for response.
RDNSKB Y, 727 ;$5et 3-second...
RDXFR - SAC,,RY ;Stinar inta...
SETRBIT RY, H4EY 1% KO
RDASKB 1, 1084 ;$Hask to atlow (A or EF

AMD DB, @,HIOST,R) & BUL $+2
DECRE RO & BOZ $-1

131 time-out, juap
j¥Decr. timer; Ho wrpt., jump back

Intervupt rveceived o J-second timeout.

CTL SHC, RETIDAK +$Acknowledge the interrupt
CTL SHC, UHPRST & PSHLD H#7FF  ;3De-salect the HSP

Hoe i$lelay here while...
CLPCHT  EVCHTI j6the E.[. 15 accepted

Jup 1LD29/4) s#Return to ILD code

TITLE DISFLAY CDC TEST BEESULTS




HALE Listing: CiShcel.sre

fAddr

815C3 3785F FOLRF

#15C4 EU4B1 1F624

#13C3 63837 FOFFY
Q13Ce FFFFF 33003
813C7 37354 Fhe1b

813€8 £Q403 1F0DY
B13C9 373F0 FU3gd
813CA 45630 FaQLF
#13CB B6I5E FaA3@
B13CC 37308 FFFFF
313CD FFFFF 1F279
@15CE 3743F rage9

BL3CF £0491 1F624

81308 3718F FU363

B1aD1 E@4B3 1F325
B1a02 FFFFF 8932

#1504 63W57 FOFFA
21304 333F7 3300
41305 37350 Fau37
#1306 EB4H3 1FADY
B15D7 FFFFF 1FGFE
81308 37338 Feaza
81309 £8403 1008

#15DA 37338 Fa@1C
B15DB FFFFF E15C8
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Line DISFLAY CDO TEST RESULLTS

10168
18161
10162
14163
18164
14164
18163
18166
10167
18168
19169
1417d
101
18172
18172
18173
18174
18175
18176
10177
19178
18179
14179
14180
18181
14182
10183
10184
14184
14183
14186
10147
14148
14189
14194
16191
10192
18192
19193
18194
18193
18196
10197
18197
18198
16199
19200
10281

i
DISCDE:  RDHSKE  ERSChD

- e -

i
DISCDEY: JSR.P ISGHESS

T e e mu

.
'
.
!
.

i
DISCDEZ:  TSTRHSK RV, HUFFA

~—

i
DISCDE3: ROMSKB k@, D428

15CDEIA: RESETRAR FRBUNIT

Upon entry: R7 = code no. from NO-0P function.

;$Clear OCP display
J5R.P IS5CHD 5o 1t
SETPGE 155CHD_SHR_H#B & JSRP ISSCHD

Check for "LLD Terminated"

TSTRNSK . R7, HAFFY
BAL  DISCDE2
RDHSKB RO, D427

13 ILD Terminated® code?
;S1f not, jump
i$Hsgr "ILD HALTED & Cye, °

j3Print the message

SETPGE [SSMESS_SHR_HAB & JSRP [SSHESS

RDRAHB  RE,FRBUNIT ;5Gat the ILD code

TSTRBIT RO, IF ;$Isolate the Drive no. tn @
ADD DU, FOUTL,HSK2, IREG & MOP H43® ;%Loc. of cylinder this drive
RDREGB  RARL,RO ;86at current cyluinder

JSR CHARCNT ;$Coppute character count
RDHSKE 9 j$Conmand to print Decimal no.
J5R.P IS5CRD 1$Print the current cylinder
SETPGE [5SCHD_GHR_H#B & JSRP (S5CAD

Exit from this code

;$Reset ILD code
JSR.P DOUBLE j#lounle drive no. if neaded
SETPGE DUUBLE_SHR_H#b % JSRP DOUBLE
Jnp NCHPLTE $Horaal ending status
Check for "1LD Complete”

;5"1LD Conplete” code?
R 18,8,,R7 & BHl DISCDES  ;S$[f not, check furbher
RUNSKB  RA, DHSS5 j$hessage: "I1LD ¢

JSR.P ISSHESS y8Print 1t

SETPGE 15SHESS _SHR_HAB & JSRF JSSHESS

JSR DISELDE ;$Print the ILD code no.
RUNSKB  RE,D#42 i4tlessage: * COMPLETE"
JSR.P ISSHESS jiPrint 1t

SETPGE ISSMESS_SHR_H4B & JSRP ISSHESS

;$nessages ", CYL. °

Jup BISCDEL ;$Print 1t & cylinder no,




HALE Listing: LiSkecl,sre
fAddr

B130C FFFFF 3358
913DD 45857 FHFEd
B13DE 66ASF Fua2y
013DF FFEFF 335EA

10202
162083
10284
142635
19246
10287
10208
16209
18219

Q15E@ 37330 Fued7

81561 £@403 17808
10211
10212
18213
16214
18213

H15E2 FFFFE 1FSFO

813€3 37350 O34

#10E4 EE403 1FRDY
HI5ES 34376 FFEFF
B13E6 FFFFF 1FSF1
Q13E7 FFFFF E15DA

19216
16217
19218
16219
#15E8 37356 FOR36 14220
B13€9 FFFFF ELSER 18221
#13ER 37356 Fob4z 16222
19223

@13ER EW4B3 1FBDY 18223 +

18224
10225
19226

B13EC 37358 FOR3Y

#15ED EB403 1FRDA 18226 +

B13EE
Q13EF

34370 1FSF1 10227
FFEFF E13DB 18228

182249
373F0 £A303 10230
B15F1 37351 FOQE3 10231
813F2 3765F FOOUR 18232
013F3 FFFFF EQE24 10233
18541
10542

8130

Line DISFLAY DO

18214 +

18215 +
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TEST EESULTS

DISCOE#: BOZ  DISCDES
TSTRBIT R7,H4FEQ
TSTOHSK 28

BOI  DISCDEG

- ek we

RDNSKB
JSR.P

R, D455
1SSHESS

Frint ILD-B Evror Mess

fage 193

181f no code, juap
i1$1solate code 7 msb’s

i $flassage code 2% or 3x7?
;%Yes, Juap

AL

j$flessages “JLD ¢
yEPrint it

SETPGE 1SSHESS_SHR_HB & JSRP JSSHESS

J5R DISCODE

-

RUMSKB
J5R.P

KB, NES?
1$5HESS

1$Print the ILD code

j$flessages * CODE="
;EPrint 1t

SETPGE ISSMESS_GHR_H4B & JSRP 1SSHESS

RTUR
J5R
Inp

R7,K0
DISCUDE+)
DISEDES

¥
DISCDES:  RDMSKE
Inp
RUNSKB
ISR.P

ki, D454
$42

RY, NESY
1SS1ESS

D15CDEG:

;§Error code to RE
1$Print 1t
;$Prant the cylinder no.

i$flessage: "CHANNEL READY"

;$hessage: *TEST.®
;$Print the message

SETPGE ISSMESS_SHR_HeB & JSRP 15SRESH

ROMSKB
JSR.P

%8, HESZ
ISSRESS

j$fessage: " CODE="
pEfrint it

SETPGE JSSHESS_GHR_HGB & JSRP 158HESS

RTOR
Jhe

R7,R8 & JSR DISCODEH
DISCDEIA

1
DISCODE:  RDRARB
RDHSKE
RDHSKR  PRTHEX

Jup 1S5CHD

+  j5elect Condensed Graphics print mode
TITLE LLINE. TABLES

R, FRBUNIT
R1,3

;8Print the code number
;%¥5end Ending status

s§6et the ILD code
j#Print three...

;$hex characters

;$Print the code & return
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Addr Line LLIME TARILLES

10544 i
45 LINE TABLE FOR MALN |
14346 ;b ]
10566
18567 From MAIN to DIAGAA
19568
18569  DIAGI:  EHU DIAG + @
10684

pieud 16685  ORG HAIN 1236 Locations reserved for linkages
14606
14607 From DIAGSS into MALN

01814 18608 ORS DIAGRALIN jLinkaga: Diagnostics-to-Hain (16 tos.)
106089

81818 FFFFF EHE24 18610 JHp [S5CHD ;i

@811 FFEFF FFFFF 18612 nap 3% +1 not used

81812 FFFFF £1808 10616 Jnp [S5HESS j+2

81813 FFFFF E1088 1H617 Jhe PRINTS ;43

41814 FFFFF EQETC 10618 Jip IS5CHbA HER

81815 FFFFF E1B77 18619 Jnp BIAGRTH RS
19709
18781 j=====s===sem=ssSSIEssIIESsSSSISSISSISSEISSIIssSIIsIssszssszzzssIssss

#1888 19782 ORG H51880
10783

14784 3 This routine will print 3 hex characters on the OCP display. All OCP
18705  j;ervors will be gnored so the routine will always return.
18786 ;Upon entry: R = 3 hex digits to be printed.

18787 R2 = Return address,
18708 ;Registers used: R@,RI,H & TREG.
19783
#1880 3492F FUIFB 18718 PRINT3:  ALDRARY RZ,RETURNIA +Save return asb’s and...
21881 2412F FEIEC 14711 ALDRAH R2,RETURM jreturn lsb’s
#1882 37351 rouapd 187012 RDRSKB R1,3 iPrint three...
91483 37685F Fu0es 16713 - Rinske 8 jhex characters
10714 JSR.P 185CAD o it...
41884 £0481 1F624 10714 + SETPGE ISSCAD_SHR_HBB & JSRP [S5CAD
81883 FFFFF EQEBE 18715 Jap RIRNL ;and return
e

717 TITLE E. F . COMMAND  DECODER
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Addr

#1696

¥y1e2a
31891
1318492
81893
¥1894
91695
91896
31897
318498
h1899
31894
#1898
313920
31890
B1.89E
B189F
318/
B18A
91842
818A3
B18A4
318A5
#1846
31847
31818
31843
B18AA

f." F F l'." IZ.'
F ": F F .
F F F F F
IZ.‘ ": "." l‘." F
)’: "." F F »
FFFFF
,’: F F’ ,2‘ !’:
".2’ "..' !.. F F
FFFFF
": F F F ,‘."
F "." |'." ’:’ "."
FFFFF
;'.'.' F’ F "." l'.'.'
;'.' ’:‘ ".” }'..‘ ,’:
FFFFE
,:' F F F’ F
FFFFF
FFFFF
FFFFF
F f." ’Z‘ F l‘.‘
"." F F '3‘ !’."
= F F = F
l': "." F l‘." F
IZ.' F F F F
l'..' ": ,‘." ."'."
F F F F }'."
I'.." :’F I. g

18722
18723
10724
14725

£9168
EQBA7
20106
£15C3
QB9
EB106
£0168
EB89N
£61.80
EQBA)
EABRE
EBB4
L1684
EUaAL
£QuR7
EB164
£B186
0108
EB8L3
06098
£0166
L3186
EQBRRE
£B166
£0188
EQ168
£0196

Goola.sr
Line E.F. COAMAMD DECOLER
187149

16726 ORG HE1896
18721 ;

Fri Aug 17 B7:38:22 1998

Fage 199

iy
il FURFOSE: This
;{ replaces

is the the EF command decoder jump table
the mapping PROM on the XRC.

whach

18726
18727
18729
16733
18734
18736
16748
18744
18746
18747
10748
187358
10754
187549
18756
18747
18758
18759
18768
18761
18762
18763
18765
18766
16771
18772
18773
18773
10779

EFCANEC: EQOU $
JHE
JAF
JAP
JHF
JiF
JhE
JHRF
JHF
Jir
Jir
JHF
JHE
JhE
JhE
JhE
Jir
JhF
JHP
JIE
JHF
JhF
JhR
JhaR
JhF
JiE
JHF
JHF

COMREJSL
FREFTRAK
CUORRETL
DISCHE
SENSI0
COARESL
CURRET L
HEEK
CURREJ]
WRDATA
ROVERLFY
RELSEEK
CUNREJ]
WRIATA
REAIDATA
CORRESL
COMRETL
CUMREJ ]
REANCHY
CALTERAT
CORAREJS L
COMRET
ROTRACK
COMRETSL
COMRETS Y
CORRETS L
COARES L

stable EFCMDEC

3 CASE
$18
@
B2
$83
B4
W
36
5
34
S84
A
)
51N
un
]
519
14
11
12
13
$14
£15
16
17
18
149
1A

MIE AIE NIB NIR NIB NIR IR NIR NIB AR NIE NIE AR SR SIE D AIS NI3 A3 NaE N3E NIE N3N MW uE Naa aa

OF sub_cnd
Read [.F.L.
FREF TRACK

15 invalad

Display Diagnostic test result
SEMSE L/0
Mast Write’: Invalid
BEEK

Same as Write Uata

READ VERIFY

TRACK POSITINN RELATIVE SEEK
WRITE DATH

REAL UATAH

READ CUbNY

RECALLBRATE

Read Buffered Record 1s invalid
Write Home Address and RB 1s Invall
READ FULL TRAGK

Format Defective is invalid
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Addr

BLBAR
g1eac
913800
B18AE
B18AF
01886
#8188
B8R
51613
#1864
¥igr3
81886
BLBE?
81883
91819
B18BA
B1LBRE
B18EC
B1LORD
B1ERE
B18BF
31808
g1e8c1
#1802
31803
318C4
#18C5
31806
@#18c7y
81808
Bi8es
B18CA
G180k
818Cec
B1u8cn
B18CE
B18CF

EB108
£21.88
E£9198
£8168
£01006
31886
EBUA8
L8196
28188
EBeAF
L3186
Eguch
=@y
83188
9108

FFFFF EB188

EGR9A
EBB34
8186
£8186
£0106
£B166
EB188
£B108
£01086
EQCRG
£81898
£Bece
£8188
£B8166
EQ188
£0188
0160
£B8196
EB188
EOBR4
L0188

Fri fAug 17 87:38:22 1999

Line E.F. COMMAAND DECODER

187348
18781
18782
16783
10734
18785
18786
18737
18738
19739
13793
18795
18796
18797
19798
187499
18868
184881
18882
19883
18284
10803
18866
188488
18812
18813
18813
16819
10826
18821
198232
18823
18824
149823
18826
18827
18828
18829
16836
18831

JEF
JiE
JiF
JAP
JAF
JhP
JAF
Jhp
JhE
Jir
JHF
JIF
JiF
JAP
Jre
JHP
JHp
JHF
JHE
JHF
Jnr
JRp
JHE
JAp
JaE
JHr
JAR
Jr
JE
JaE
Jar
JHE
JfE
JIp
JHar
JnE
JHR

TLE HUST AND UCF AESSAL

COARESL
LOARETSL
CUMRES L
COMRES L
COAREJS
CUOMRES
FREFCYIL.
CUARETSL
CUARETSL
BEMS1Y
COMRESL
SFACE.RD
HEEK
COMRESL
COMRES
CUMRESL
RELSEEK
RIORSTERR
COMRES
COMRETSL
CORARESL
COMRETS L
COMRES L
COMRETL
COMRES
BENSLE
COMRESY
ROSFECAL
CURREIN.
CUMRETL
CUMRET1
CURRKET
CUAREZS )
COMRES L
CHUNRES
REOUATSPE
CONRET D

il a3 S5 ax I NE WE WT NS NS NIE ME NWE IS NIE MWE AN NI R MIB NI 38 WE WS M NI 38 WSE NI N8 WA NI IR NN e M NE s A

B
3

1B
10
1
1E
1F
28
21
)

e N

b B

aand
24

29

26 SPALE COUNT AMD READ TATAH

26
27
28

293
28
2B
20
20
25
2F
34

31

32

[
ey
W33

34

$39

36
37
38

39
34
1
3c
30
3

ar

HOCASE

Fage 196

FREF CYLIHDER
READ ANIF RESET BUFFERED 106
Clear Test Write?s Invalild

BEEK AMD SET SECTUR

SECTUR POSLTION RELATIVE SEEK
READ AL RESET DREVE ERRUR CDUNTERS

COMF READ Clnvalid Oraive @382
COfF WRITE CInavliid Urive $G-382
Read Labsl not valid for COC

REAT COMFTGURATION

Write H.h. & R Special is invalid
READ HOME ADORESS SPECIAL

READ 0ATA SFECTAL
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Addr Line HOST AMD OUF MESSAEES

dghe 10833 ORG HE18W
14834
10835 THIS ROUTINE SEWDS RESSAGES YO THE OCP,
10836 ENTER WITH THE NESSASE KURBER (W RE,
18837 ;Registers used: RU-RZ & 4.
10838 :

018DY QFQOF EBE24 18839  JSSAESS:  ADD DIC,U,ZERD & JuP 1SSCHD +SET NESSAGE FLAG & SEND NGG.
18934
18935 5 ELC. DISFLAY ROUTINE
10336
18937 3 ENTER WITH ADDRESS IN RE
19938 ;

81801 151500 FYTFF 10939  FRBDISP: SBA DB,FOUTL,HSKZ,RY & HOP H4VFF ;I DISPLAY SELECT 1S...

81802 37168 AFFF 18940
18945
91803 B3700 BFAUD 18946
81804 B360Q Faoas 10947
81803 B35G8 FOHA0 18948
#1806 83488 5F800 10949
18934
14364

HOVE SHCST,ZERD & CRTS NAGB

HRTE SCP,LUDISPS & POP O
HRTE SCP,LDDISP2 & KOP 9
HRTE SCP,LDDISPY & NOP O
HRTE SCP,LDPRED & JAR @

jLESS THAH 894, RETURH

iCLEAR DISPLAY B-1)

sCLEAR DISPLAY 12-23

sCLEAR DISPLAY 24-35

;CLEAR PROGRAM DISPLAY % RETURN

TITLE QP DRIVE STATE ROUTIMES
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Addr Line QCF DRIVE STATE ROUTINES

18978 ;  THIS ROUTINE SCANS THE BUFFER MEHORY FUR ANY UUTSTANDING REQUESTS.
18971 3 IF IT FINDS ANY, IT WILL PLACE THE STATE IN REUSTATE AND THE
10972 ;  UNIT IN REQUNIT,
10973
18974 ; EXIT PARANETERS: RO =9 NU REQUESTS AT THIS TINE
19975 RE =1 FOURD A REUUEST
10976 REBUNIT (SnB) LUCATION OF UNIT H1TH ACTIVE REBUEST
19377 #-31 = INDIVIDUAL AT
978 HEFF = ALL UNITS
14979
16988 REUSTATE (5nB) YALUE OF THE REQUESTED STATE
19981 8 HO REQUEST
14982 1 DOYN
14983 2 LACHE
1098 3 BYPASS
19985 4 READ OHLY
18986 H 3 HRITE THRUOUGH
10987  ;REGISTERS USED: RE,R1,0Q & [RES,
16988 .

818D7 3418E FFFFF 18989 REBSCAN: ALDREG RY, IREG $SAVE RETURN ADDRESS
19998
18991  ; CHECK FOR "ALL REQUEST®
199932

#1808 B7RAD roAz8 18993
81809 34903 4Feu2 18934
@18DA C7F10 BETFF 18993
Y1808 45350 £0067 18996
Q1BDC 433F1 338E3 18997
81800 3410F Fe262 19398
818DE 37331 FOBFF 14999
B18DF 3411F FU261 11008
BIBEG FFEFF 4FBU2 1106
418E1 B7180 8o6uR 11002
B18E2 BF3BB GFTFF 11063

11684

11603

11806
B18E3 3716F FO262 11867
U18E4 9701F 4FRUZ 11008
U18ES CTF10 BB7FF 11689
918E6 43330 radae7 11019
818e7 BB3F1 33BER 11811

11812
#1BEB 63051 ru¥zd 11413
U18E9 433F9 63I7FF 11814
d18EA FFFFF E1BE4 11813
B18EB £7128 €082 11016
B18EC 34108F rB262 11817
B18ED 1411F FO261 11018
418eE C7F19 9BBEE 11619
D18EF 45350 FBB38 11020
818FQ 9718F aFBd) 116821
B18F1 9718 BA7FF 11022
H18F2 335F8 4rag) 11023

WRTE OCP,OCPADR & NOP De32
ALDREGU RY, (REGH & PSHLD 2
RD OCP,OCPDATA,RD & CLPCNT EVCNTI
AHD DB, B,NSK2,R0 % NOP 187
RESETR R1 & BOZ REOSCO
ALDRAH R@,REQSTATE
RUNSKB R1,H4FF
ALDRAR R1,REQUNTT
PSHLD 2
WRTE OCP,UCPDATA & CLPCHT EVCHTZ,9
REBRTN:  ADD DIC,B,IERD,RD & JIR
1
i SEARCH FOR INDIVIDUAL UNIT

1

REQSCO4:  RESETRARM REUSTATE

REQSCA1:  WRTL OCP,OCPADR,RY & PSHLD 2
RD OCP,UCPDATA,R® & CLPCNT EVCNTZ
HSKRBIT RY,7
INCRB R & BNI REMSCH3

H
REQSCH2:  TSTRASK R1,20
RESETR RO & £JIR ALUL
JnP REQSCHL
REQSCA3: CTL OCP,SRESRY & LDCY 2
ALDRAM RE,REQSTATE
SBA AZ,FOUTL,RY,RARE & nOP REQURIT

GET ADDR FOR "ALL" LOCATION

+6ET "ALL" REUUEST
s ISULATE REQUEST
SBRANCH IF HOT "ALL®
1STORE THE REQUEST
JSET "ALL"...

+AS THE REQUESTED URIT

jCLEAR "ALL® LOCATION
sRETURN H1TH Ri=1

+CLEAR THE REQUESTED STATE
1SET THE BUFFER ADDRESS
jGET THE DATA

; ISULATE REQUESTED STAIE
jdune 1F 1T 15 nOT ZEROD

sCHECK IF LAST UNIT

PRETURR [F LAST UnIT

160 DU NEXT
JSET RESERVED
sSAVE THE STATE
1SAVE THE UAIT

RD OCP,UCPDATA,RE & CIPCNT EVCNTI,$ jGET THE DATA BACK

HSKRBIT R@, Q870
HRTL OCP,DCPDATA,RE & PSHLD 1

HRTL OCP,OCFDATA,RG & CLPCHT EVCRTL

0% IB,REBI,,RY8 & PSHLD 1

[CLEAR REQUESTED & (SOLATE PRESENT
SURITE IT BACK




HALE Listing: Cid6ecd,sre

Addr

U18r3 335F0 887FF
#1BF4 3410F FB263
@uers £7829 E18€2

B1BF6 3418E FFFFF
818F7 34983 Cuoed
818F8 373F1 FB262
818F9 373F8 FO261
B1BFA 63858 FOBFF
U18FB FFFFF 3389FD
DIBFC 4330 CHBZD
u18rFDh 81711 FFFFF
BIBFE 337F1 FFFEF
BU9FF 43351 rogas
01980 9708F FFFEE
#1981 E7028 FFFFF
§1982 9711F FFFEF
B1993 71VF FFFFF
81904 9710F FEFEF
81305 8B3F0 90100
81986 FFFFF BFTFF

Line OCF DRIVE STATE

11024
11823
11826
11027
11029
11438
11431
11432
11833
11834
11935
11836
11837
11638
11439
11844
11841
11842
11043
11844
11843
11846
11047
11848
11849
11856
11851
118352
11833
11854
11855
11856
11837
11858
11459
11868
11061
11862
11864

Fri Aug 17 97:38:22 193¢ Page 199

RSMFYZ RY
ALDRAR RY, PRSSTATE

FEOUT LMES

$OHIFT PRESENY STATE RIGHT 3 BIVS
;STORE PRESENT STATE

CTL OCP,RRESRY & JnP REWRTHN {RESET RESERVED & RETURH

=4
=)
=2
=3
=4
=§

FF

e e R WA MR A A AR WE e wE s we wwe we

1
SETPREZ: ALDREG RE, IREG

THIS ROUTINE SETS THE PRESENT STATE FROR THE REQUESTED STATE AND unlT

ENTRY PARANETERS: REUSTATE (5mB)

RO REQUESTS
DOuN

CACHE

BYPASS

READ OALY
HRITE THROUGH

REQUNIT (5hB)
40-1F SPECIFY UNIUUE URITS

CHANGE ALL UNITS

REGISTERS USED: RE,R1,Q2 & IREG.

sSAVE RETURN

ALDREGD RB, IREGH & LDET @

RDRANB R1,REDSTATE
RORAMB R, REQUATY
TSTRISK RY, KEFF
BiZ SETPREZA
RESETR RU & LDCT 32
SEYPREZA: AUD AB,LSBZ,R1,RI
Ok 18,L8BZ, ,R1
NSKRBIT  R1,38
SETPREZB: WRTL OCP,UCPADR, KM
LTL UCP, RRESRY
WRTL OGP, OGPDATA, R

jGEY THE REQUESTED STRATE

JHET THE REQUESTED UR{T
jCHECK FOR ALL UNITS

;JunP [F HOT ALL URETS

$SET URIT=B & ITERATIUN COUNT
1SHIFT REQUESTED [RYQ PRESERT

FHASK 00T JURK
{SET THE OCP ADDRESS
jCLEAR RESERVED
{HRITE THE DATA

WRTL  OCP,UCPDATA,RY
WRTL  OCR,OCPLATA,RI
[NCRB RE & CJPCNT EVCHTZ,SETPRELS

JIR

TITLE CACHE SEEE PROCESS ING
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fddr

41907 37:1F0 FO302
01908 3710F A3BG2
#1989 373F4 Fa204
B190A 3710F FO255
#1908 3718F FA242

U19ac £04400 1F1F9
81980 321FF FoO202
B198E 2415F Fu2ve
8198F 34312 FFFFF
91916 373F1 Fa263
H1911 FFFFF 3311C
81912 63851 Fooel

41913 £8491 B32F3
#1914 63851 FOGH3
81913 FFFFF 33917

91916 34321 AFTFF
#1917 63051 FO824
81918 FFFFF 3391C
81919 433F3 1F)€3
01914 ER4808 B391a
21918 FEFFF E1916
B191C 373F) FR202

81910 £B4B4 170RH

Fri fug 17 87:38:22 1939 Page 2¢d

Line CACHE SEEE FROCESS TN

11832
11893
11034
116935
11096
11897
11998
11099
11108
11161
11182
11143
11184
111035
11103 +
11186
11187
11148
11194
11114
11111
11112
11112 +
11113
11115
11119
11123
11124
11125
1127
11131
11132
11132 +
11134
11178
11173
11179 +

;THIS IS THE SEEK ROUTIRE FUR CACHE.

;FIRST IT CHECKS THE DRIVE STATE AND A FEW FLAGS. THEN IT BUILDS THE TRACK
;ADDRESS FOR THE E.C. SEARCH, THEW SEARCHES THE E.U. [f THE TRACK IS [N CACHE,
1A STATUS OF CHANNEL END AND DEVICE £nD WITH A STRTUS ACTION OF 5 18

JSENT TO THE CHARHEL. IF THE TRACK [S [W CACHE ARD THE SEEK IS AN

+ INBEDDED ORE, A RETURN TO THE STACK IS DONE.

3
RATSEEX: nOVE RAHE, ZERD & NOF SEEKUNL  ;Seek Unly flag set?
OVE LERQ,RANE % CRYS NALUZ,SEEKORL;Yes, resat it & raturn

RURANB R4, FLAGSAV ifet status flags
RESETRAW ECCSTAT jRaset ECCSTAY req.
RESETRAR  CASHSTAT jCLEAR CACHE STATUS FLAGS

!
JSR.P LUGICAL $150LATE LUGICAL DRIVE MU,
SEVPGE LOGICAL_SHR_HEB & JSRP LOGICAL
BLDRAR  NEWDRY $SAVE DRIVE RO, FROM E.F,
ALDRARM RS, RSRAT SAVE RS LUNER
RTOR R1,R2 ;HOVE HERD # TO R2
RURAHB  R1,PRSSTATE $BET PRESENT STATE
B0z RATSEEKS $IF ZERD - ERROR

RATSEEKY: TSTRNSK  R1,1 {ORIVE STATUS = TDOWN'?
CIPGP.P ALUZ,5EL2Z ;Yes, Intervention Required
SETPSE SEL22_SHR_HEB & CJPGPP ALUZ,SEL22
TSTRNSK R1,3 ;15 STATUY 'BYPASS!?
BHiL §42 $1f not, continua

RATSEEK1: EQU 3
RTOR R2,R1 & RIS ;Haad & back to R1 & return

t
TSTRNSK  R1,4 ;18 STATUS TREAD DaLY'?
Bl RATSEEK3 ;6o try to get drive state again
RESETR  R3 & JSR CHE4HRIT $SEE IF IT IS A WRITE FUNCTION
CJPOP.P NALUZ,RDUNHLY 1725, send 'Read Unly' status
SETPGE RDUNLY_SHR_H4B % CIPOFP NALUZ,RDONLY
Jnp RATSEEKY ;$0thervise, return

RATSEEK3: RORARE R1,NEHDRV $GET THE DRIVE MURBER
JSR.P DRIVSTAT JATTERPT TU GET GOOD DRIVE STATE

SETPGE DRIVSTAT_GHR_H#B & JSRP DRIVSTAT
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fddr Line DACHE SEEE FROCESSTING

BI91E 33378 3311 11180 UR I8,B,,R8 & BOZ $-1 JIF OEP HOT SELECTED, TRY AGALH
BI9IF FEFFF 33122 11182 BOI $+3 ;31 drave state = @, force BYPASS
81920 20148 FOOR4 11183 SUBB DB, FOUTL,ASKL,RB & HOP HE4  ;SDrive state > 42

81921 FFFFF 35923 11184 Cinp HALB, $+42 i$1f not, jump

81922 37358 FREY3 11183 RDASKS  RE,3 y5Utharvise, drive state = BYPASS
81923 2418F FB263 11191 ALDRAR RB,PRSSTATE ;5AVE DRIVE STATE

g1924 34381 E1912 1192 RTOR R8,R1 & JiP RAYSEEKY JLONTINUE




HALE Listing: CilGecl.sre

Fri fug 17 87:38:22 1994 Page 242

Addr Line DACHE SEEE FROCESSING

11637
11698
11693
11780
01923 371r0 FO2F4 11782
81926 FFEFF AJTFF 11747
81927 337FD AFT7FF 11748
11709

i THIS ROUTINE WILL CHECK [F THIS SYSTEM HAS THO DRIVES PER URIT.
+1F IT DOES, THE URJT n0. IN R13 WILL BE DUUBLED,

i
DOUBLE:

EQU $

HOVE RANE, ZERD & NUP THUDRIY  ;%Two drives any unit?
CRTS ALUZ +1F HOT, RETURH

R 1B,LSBZ,,R13 & RYS ;ELSE, DOUBLE THE UNTT HO,
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Addr

81928 FFEFF 1F12F

81929 £8404 15188
91924 FFFEF 102
#1928 353FF AFZ39

8192C FEFFF MF1ZF

#1920 £B488 1F1CC
B192E FFFFF E192A

B192F FFFFF 1F16D
81938 4383F Foo8e
81931 321FF FO249
#1932 3534F AFu8d

Fri fug 17 97:38:22 1999 Page 283

Line CDACHE SEEE PROCESS TNME

11941
11962
11943
119084
11983
11986
11967
114904
11949
11914
11911
11912
1113
11914
1]
11916
1917
11918
1N3
11920
11921
11922
11923
11924
11324
11925
11958
11332
11933
11934
11934
11935
11953
11954
11935
11959
11364
11961
12882

---= GEEE ERRORE PROCESS TME ----

—-n wwu wma

 THE SEEX ERROR PRUCESSING ROUTIMES CORSIST OF 4 SEPARATE ROUTIKES.
$THERE ARE THO FOR PROCESSIRG ERRURS Ot THE "READ™ DRIVE, ARD THU FOR
;PROCESSING ERRORS ON THE “WRITE"™ DRIVE (WHEN IT IS DIFFERENT FROM THE

; "READ™ DRIVE)., EACH PAIR CUNSISTS OF A ROUTIHE YO PROCESS A SEER ERRUR
JAND A RUOUTINE TO PROCESS A TINEUUT. THE DHLY DIFFERENCE BETHEEN THE
SEEK ERRUR AND THE TIHEOUT [ THAT FHR A SEEK ERRIR, SEEK ERRUR LOBG(NG
+15 DONE. THE PROCESSING ON THE READ DRIVE 15 DONE BY THE STANDARD

;9846 SEEK ERRUR PROCESSIHG CODE SU THIS CODE 5 SINPLY AN IRTERFACE

;10 IT.  THE PRUCESSING ON THE HRITE DRIVE IS ACTUALLY DBOHE HERE.

i THE PRUCESSTRG CORSISTS OF A RECALIBRATE FULLONED BY A RE-SEEK TU

; THE CORRECT CYLINDER. If THE ERRUOR PERSISTS AND THE CALL 15 FROM

{SEEX CODE, THE E.C. [5 RESTURED TO THE OLD DATA AnD AROTHER TRACK (S
;PUSHED OFF. 1f THE CALL IS FROM WRITE, RETURW IS TU THE ADDRESS REGISTER.
; THE FOUR ROUTINES ARE AS FOLLUWS:

}SEEKERRT - READ DRIVE SEEK ERROR

;SEEKERRT - READ DRIVE TUnEQUT

jSEEKERR? - WRITE DRIVE SEEX ERROR

{SEEKERRI - WRITE DRUVE TIAEOUT

'

SEEKERR1: JSR ERRSAV $5AVE SORE REGISTERS
JSR.P SEEK3D $PRUCESS FAULT %/OR SEEK ERRUR
SETPGE SEEK3B_SHR_H#B & JSRP SEEKZH

SEEKERRA: JSR GETREGS {RESTURE SAVED REGISTERS

R DB,B,RAKE,R1T & RTS SEEKFLG JREGTORE SEEK ONLY FLAG & RETURN

i
SEEKERRT: JSR ERRSAV

J5R.P SEEK37 s PROCESS TIneOurt
SETPGE SEEK37_SHE_H#B & JSRP SEEKYT
JHP SEEKERRA sRETURN

!

ERRSAY:  JSR SAVREGS $5AVE SORE REGISTERS
TSTRBIT R15,30 1 [SOLATE SEEK ONLY FLAG...
DLDRAN SEEKFLE (ANl SAVE 11

HASK DB, B, ASKL,R1S & RTS HEdY JRESET [T FUR ERROR PROCESS{RG

!
TITLE CACHE SEEE FROCESSING SURBROUTINES




HALE Listing: Cidbecl.sre

fddr

#1933 3335€ Fasad
31934 3491E FFFFF
#1933 373E0 FFFFF
01936 FFFFF 1F193
#1937 4513€ Fu600
81938 FFFFF 3334D

#1939 B2208 Fogea
01937 E100B FFFFF
#1938 J29FF FO2EE
YE3a0 321FF FO2EF
81930 45H5h Feese
B193E 323F4 FFFFF
B193F 3410F FOBAD
91348 1EDF 4FQUA
81941 C1040 FFFFF
#1942 C1840 BB143
a1943 £1887 BIFFF
B1344 J1E4F FFFFF
#1945 1040 98145
81746 431530 Fe240
#1947 FFFFF 34993

81948 43830 FooeE
81949 FFFFF 13968
#194A 43038 FR02)
81348 6685F FoG21
8194C FFEFF 33953

81340 EQ481 1F342
8194E 378DF FFFFE
UMF FFFFF 33139
#1958 6LIFB FU3ES
81951 1040 33958
81952 C1048 FFFFF
81933 55040 Fudid
81934 6G1DE FUOAS
81995 373F4 FO2EE
#1936 DUFF4 FEFFF
#1957 330F4 FO2EF

Fri fug 17 67:98:22 1999 Page 204
Line CACHE SEEE PROCESSING SUBROUTINES
12084
Y205 3THIS SUBROUTINE CHECKS THE AVALLABILITY OF A DRIVE.
12806 §THE PHYSICAL UNIT # IS EXPECTED IN R13. THE ROUT(HE IS CALLED USING
12007 ;THE STACK. RETURW IS TO $41. IF THE DEVICE 1S
12008 jUNAVAILABLE, [.E. WOT (READY AND SELECTED AND OH-CYL) OR BUSY
12089 ;0R FAULT, THE ALU HILL BE HON-ZERD.
12018 ;AT EXIT R CONTAINS DEVICE STATUS.
12011 ;THIS ROUTINE USES: RQ,R4,R8,R10,0 & IREG,
12012

120813
12814
12813
12019
12821
12822
12823
12424
12825
12026
12827
126828
12829
12438
12831
12832
12833
12834
120833
12836
12837
12838
12833
12848
12841
12842
120843
12844
12843
120846
12846
12847
12848
12849
12859
12851
128532
12833
12834
12853
12856

i
CHEAVALA:

CHXAVALB:

i
CHKAVAL:

i
CHEAVALD:

CHEAVALY:
CHKAVAL2:

RSTRBIT R14,8E0
ALDREGU R1, IRES

ROREGB IREG, RY

ISR CHE2ND

AND DB, FUUTL,NSK2,R14 & NOP Hagoo
BNL CHKAVALY

HRTE HSSRA,LDDRED & nOP @
BT HS4H, RSTUSEL

OLDRARY SAVAU

BLDRAR SAVAL

TSTRBIT R13,30

0TOR R4

ALDRAR R13,SEN113

WRTL HSSH,LUDRUSEL,RI3 & PSHLD 10
RD HSSR, RDDRSTL, RE

+RESET SECOND DRIVE FLAG
jCYLINDER VO IREG...

1AND THEM TO RE

jCHECK FOR SECOND DRIVE

SECOND DRIVE FLAG SET?

;YES, DRIVE (S ALREADY SELECTED

sCLEAR DATA BUS OUT REG. -
sDE-SELECT DRIVE

SSAVE U-UPPER AND...

s 0-LOHER

sCARD CAGE SELECT (CHALLNGR)...
JBITS TN Re

TSAVE DKIVE ND. FOR SENSE

sSET URIT SELECT REGISTER

RD HSSH,RDURSTI,RO & CIPUP EVCHYZ,$+3 ;READ IRIVE SYATUS

CTL HSSH,SETUSEL & CLPCNT NALUZ
WRTL HS5H,LDURUSEL, R4

s1F NONE, JURP BACK; SELECT DRIVE
JCARD CARE SELECY UALY

RD HSS50,RDDRST1,RE & CJPCNT EVENTZ, % ;DELAY FOR GOOD STATUS

TSYBIT RO, BUSY
BuZ CHKAVALZ

TSTRBIT RA, FAULT

CISR NALUZ, CHEFALT
TSTRBIT RE,SELECT+READY
TSTORSK SELECTREADY
Bl CHKAVALZ

JSR. P FLAGLOC

sDRIVE BUSY?
s1F 1T 18, RETURN

sDRIVE FAULT?

JIF YES, ATYEMPT 10 RESET IT
s ISULATE SELECTED & READY
SSELECTED & READY BOTH SET?
s 1F NDT, RETURN

$FLAG LOC, THIS DRIVE

SETPSE FLAGLOC_SHR_HEB % JSRP FLASLOC

ROREGH RAMI
BOZ CHEAVALI

16ET THE FLAGS
JIF N FLAGS, Junp

Y08 DO, FOUTL,RARE, ZERD & NOP LASTFLG ;THIS FLAG SARE AS LAST FLAGY

RD HSSM, RODRST1,R® & BNZ CHEAVALS
RD HSSM, RDDRST1, RY
MASK DB, 0, HSK1, R & nOP WRITPROY

JIF 10T, Jump

JRONTT CHECK WRITE PROTECT

YOR DB, FOUTL,NSKZ, TREG & ROP ONCYLHREADY+SELECTHSKEND ;GUOD STATUSY

RURANB R4, SAVAU
KUXFR SMC, ,R4
R 8,0, RANE, R4 & NUP SAVAL

{RESTORE B-REG...




HALE Listing: Cidbcel.src

Addr

01938 371EE AFTFF

#1939 4543l FUB02
P195A FEFFF 32133
#1958 FFFFF JFIGE

#195C 3493F fUzeC
81950 3415F FO2ED
H195E 3416F FOZF2
#1953F 3335E Fuu20

#1360 E4481 1F1ES

#1961 FFEFF 1F1T3

81962 373F5 FO2EC
#1963 DOFF3 FFFFF
#1964 353F35 FOZED
#1963 373F6 FO2F2
81966 3535€ Fag2a@
91367 £1048 E1932

#1968 B2288 Fome
81369 £1004 4ra8A
B196A C1040 BB7FF
01368 E1016 FFFFF
8196C B22Q0 Aroud

B196D 321FF FO2EF

B196E 3491F FOZER
H136F 3411F FU2E9
81970 3432F FUZEA
81971 3413F AF2EB

H1972 370FF FU2EF

B1973 373F1 FOZES
91974 DOFFL FFFFF
81973 233F1 FB2E9
01976 373F2 FR2EA
91977 373F3 AF2ER

Ling ZAHE

12057
12058
12839
12060
12861
12062
12062 +
12062 +
12063
12064
12065
12063 +
12466
12867
12068
12468 +
12068 +
12068 +
12869
12878
12871
12872
12073
12074
12075
12876
12877
12078
12879
12088
12080 +
12080 +
12681
12082
12083
12684
120835
12085 +
12985 +
12885 +
12085
12487

i
CHRAVALY:

CHKAVALA:

-

i
CHEFALT:

SAYVREGS:

'
GETREGS:

SEER

fri fug 17 87:38:22 1990

HOVE IREG, IREG & RTS

TSTRBIT R, ONCYL
BOZ CHKAVAL?

ISR SAVREGS+]

SYHD RS, SAVRSU
ALDRARL RS, SAVRSU
ALDRAN RS, SAVRSUHL
ALDRAN R6,SAVRG
SETRBIT R14,20
J5R.P SELI0A

SETPSE SELIWA_SHR_H4B & JSRP SEL1UA

J5R GETREGS+)

LDMD RS, SAVRSU

RURARB RS, SAVRSU

ROXFR  SHC,,RS

0K DB,B,RANE,RS & HUP SAVRSU+
RDRAHB R&, SAVRG

RSTRBIT R14,20

RD HSSH, RUDRST, RO & JHP CHKAVALL

HRTE HSSMA,LDURBU & ROP HH1®
CTL HSSM,SETAGI & PSHLD 19

RD HSS5M,RDDRST1,RE & CLFCNT EVENTZ

CTL HS5R,RSTAGI
HRTE HSSHA,LDDRBO % RIS o

BLDRAN SAVEL
SYND R1,SAVRIU

ALDRANL  R1,SAVRIU

ALDRAR  R1,SAVRIUHL
ALDRAN RZ,SAVR2

ALDRER 23, RAME & RTS SAVR3

RURANE SAVEL
LMD R1, SAVR1U

RURAHB  K1,5AVRIU

RIXFR  SHC,,R1

0K DB,B,RARE,RT & HOP SAVRIUHI
RORARD R2,SAVR2

ROREGB RAME,R3 & RIS SAVKD

Page 203

FROCESSIMGE SUBROUTINES

SAND RETURN

+18 DRIVE DN CYLINDER?

+(F HOT, UE CAN'T READ A HEADER
$SAVE R, R2 & R3

JSAVE RS

sSAVE 12 HSBS

PSAVE 12 L8B3

SSAVE Kb

1SET SPECIAL FLAG

SSET UF CONSTANTS & LINITS

JRESTURE R, &2 & R3
;Restore saved RI

$6ET 12 MBS

sPUT L UPPER REGISTER
sOR IN 17 LSBS
sRESTURE SAVED R6
sRESET SPECIAL FLAG

sBUS OUT FOR FAULT RESET
sATIERPT TO RESET THE FAULY
sDELAY FOR RESET 10 HORK
sRESET TAG 3

sCLEAR BUS OUT & RETURN

1SAVE THE U-REGISTER
$SAVE RI

sSAVE 12 HSBS

$SAVE 12 1585

1SAVE RZ Anb...

iR3; RETURM

sRESTURE U-REGISTER
FRESTURE SAVED R1

j6ET 12 H5BS

sPUT IN UPPER REGISTER
jUR IN 17 LSBS
$RESTURE 22 AnD...
1R3; RETURN




HALE Listing: Cid6ccl.sre

Addr

#1978 @r3z@ €197C
81979 FFFFF €1928
D197A FEFFF E192C
U1978 FFFFF AFTFF

8197C 3498F FO23B
41970 3410F fFO2F1
B197E FFFFF 1F139
B197F FFFFF 318D
#1988 371FE FozF1
#1981 43138 Fua20
81982 FFFEF 331BF
81983 37354 FUNAE
#1984 DUFF4 FFEFF
#1985 35354 rFOE2D
01986 3418F FOZF2

81987 FFFEF JF1B2
21388 133F¢ 33180
B1989 FFFFF 33967

B198A 373F8 fO2F2
81988 FFFFF E198F

8198C 373F8 rO2F2
§138D 371FE FA2F1

@198E BFIEE FFFFF
0198F QFIEE FFFFF

81390 37179 FO258
#1991 3710fF 6F@zC

fri fug 17 97:38:22 1390
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Ling CACHE SEEE PROCESSING SUBRDUTINES

12108
12181
12192
12183
12104
12185
12186
12187
121908
12189
12114
12111
12112
12113
12114
12113
12116
12117
12118
12119
12128
12121
12122
12123
12124
12125
12126
12127
12128
12129
12138
12131
12132
12133
1219
12192
12133
12194
12193
12196

1
$THIS ROUTINE WATTS FOR THE READ DETVE YO CURPLETE SEEKING

1

RDSKHAIT: CALL RB, WAITSEEY
In® SEEKERR1
JnP SEEKERRT
RIS

jCALL THE HALT HANDLEK

j PRUCESS SEEK ERRUR

s PROCESS TIRE-OUT

;RETURN [ SEERK CUMPLETES RURMALLY

i

;SUBROUTINE MAITSEEK WILL WALT FOR SeEER COMPLETION 08 & DRIVE. THE PHYSICAL
;ORIVE NO. 1S IN R13. THE ROUTIHE IS CALLED Un R® & USES R@,R4,R8,R18 & [REG.

sRETURNS TO $+1 IF SEEK ERROR, TO $+2 If 2-SEC. TINE GUT, OR TO

;$13 IF NHORMAL COMPLETION.

H
WAITSEEK: ALDRANU KM, WAITRETU
ALDRAH RB, WATTRETL
J5R CHKAVAL
BOZ WALTRET+1
ROVE RANE, IREG & NOP WALTRETL
TSTBIT RO,SELECT
BUZ RET)
RDHSKS R4, HEAE
RDXFR SHC, R4
SETRBIT R4,62D
ALDRAN R8, SAVRE

JSR CHEDRV
DECRB R4 & BUZ WATIRET
Bz §-2

RORAMB KB, 5AVRE
Jup RET2

i
HAITRET: RDRANB RH,SAVRE
HOVE RAME, IREG & NOP WAITRETL

i
RET3: INCRD IREG, IREG
i
RET2: INCRD IREG, IREG

HOVE RAME, IREGH & NOP WAITRETU
HOVE ZEROD,RANE & JIR SKRETRY

sSAVE RET ADD UPPER...
+AND LOWER

sSELECT THE DRIVE

$1F U CYL., RETURR nOM
sRETURN LSB'S T IREG

T SELECTED?

SND - ERRUR RETURN $H1

;2 SECUND TIRER TU R4
; TERPURARILY SAVE RB

sDRIVE ON CYLINDER?
SDEC TIRER; (F OR CYL., RETURN $+3
$1F TINER SEXPIRED, TRY AGALN

s TIRER EXPIRED; RESTURE RB...
SRR RETURR $+2

JRESTORE RB

sRETURN LSB'S TO [RER

;BURF IREG FOR #OT ON-CYL RETURNM
jBURP IREG FOR ON-CYL OR JNITIATED

+GET RETURN ADUR UPPER
sRESET ERR CNT & RETURH




HALE Listing: CiSbocl.src

Addr

41992 34388 FFFFF

81993 3J708FF Fu2fy
81994 FFFFF AJTFF

81935 £0401 1F342
#1996 378DF FFFFF
91997 FFFFF 33194
#1998 46158 Fd400
81993 FFFFF 33180

81994 3410F FA39A
81998 661F8 FO3ES
8199C FFFEF 13958
91390 372F9 Fa394
B199E 373F4 FOzZD4
B199F 335F4 FFFFF
B19A8 29384 FEFFF
B19A1 FFFFF 2438C
819A2 33330 fFopE)
B19A3 4505E Fegen
H19A4 14348 AUFFF

B19A3 3335E FoBee

41986 ED4BY 1FGEF

HI9A7 34BaF 1F139
81948 123F9 A3VFF
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Line CACHE SEEE PROCESSING SUBROLT INES

12198
12199
12208
12281
12262
12283
12244
12205
12286
12287
12248
12289
12214
12211
12212
12214
12219
12220
12229
12221
12222
12223
12224
12225
12226
12227

12228
12229
12230
12236
12237
12238
12239
12248
12241
12242
12243
12244
12248
12248
12258
12231
12232
12233

+

i FIRST, THIS ROUTIHE WILL CHECK IF THE SYSTER HAS ANY THO-DRIVE URUYS.
$TF 1T DOES, 1T WILL CHECK IF THIS IS A THU-DRIVE UNIT. 1F IT IS, IT WILL
jCHECK IF THE CYLTHDER (R4) IS GREATER THAH THE MAX. CYL. OF THE FIRST URIVE,
+1F IT 18, THE UNIT NU. WILL BE INCREMENTED AND THE SECOND DRIVE FLAG MILL BE
{SET. IF HOT, THE CYL. NO. WILL BE UN-CHANGED, THE UNIT NO. WILL BE
sDECREHENTED AND THE SECOND DRIVE FLAG WILL BE CLEARED. IF THERE IS A NEED
;T0 GO TU THE UTHER DRIVE, THE CURRENT URIVE WILL BE DE-SELECTED AHD THE OTHER
1SELECTED,

sUPOR ENTRY: RO = CURRENT CYLINDER

; R13= PHYSICAL DRIVE nO.

jUPN EX(Y:  RA = SEEK CYLIRDER

sREGISTERS USED: RY,R4,RE,0 & IREG.

!
CHKZNDA:  RTOR R11,RE $HOVE CYLINDER O RU
CHE2nD:  EQU §
RUREGE  RARE & NOP THUDRIV 13Any two-drive units?
CRTS ALML ;1 IF nHUY, RETURN
JEK.P FLAGLOC ;LUC. UF URIVE FLAGS
SETPGE FLAGLOC_SHR BB & JSRP FLAGLUC
RUREGE RARY $GET THEN
BOL $+3 IF HORE, ASSURE THO DRIVE UAIT
TESTD THUFER +15 THIS A THU-DRIVE UNMIT?
BOZ CHK2HD3 +IF nOT, Junp
14
ALDRAN R, TERPCYL © 3 TERPORARILY SAVE CYLINDER
Y0R DG, FOUTL,RANE, ZERD & NOP LASTFLA ;TAIS FLAG SANE AS LAST FLAG?
CJSR MALUZ,CHKAVALY +IF HOT, COMPUTE HEW CUNSTANTS
RDRANB RB, TERPCYL jRESTORE SAVED CYLINDER
RORANB R4, HAXCYLD GET BAX. DRIVE CYLIWDER
0% 1B,RSBL, ,Re 172 HAX, DRIVE CYL. TO R4
SUBB AB,B, RO, R4 $CUR. CYL.> 1/2 nRX, CYL?
CInP RAGH, CHE2ND2 IF HOT, Junp
SETRBIT Ri3,1 ; INCR. DRIVE O,
TSTRBIT R14,800 ;SECOND DRIVE FLAG ALREADY SET?
SBA AZ,B,R4,RE & CRTS nALUL +YES, RETURN; SEEK CYL., TO K@
1
SETRBIT Ri4,b0d $SET SECOND DEIVE FLAG
i
CHK2nD1:  JSR.P RELDRIV RELEASE THIS DRIVE

SETPRE RELDRIY _SHR_HEB & JSRP RELDRIY
i

RTOR R4 & JSK CHKAVAL

$BA 10,8, ,R0 & CRYS ALUL

jSELECT THE NEXT DRIVE
i [F OF CYL, & READY, RETURN




HALE Listing: Ci96cel.sic

fddr

#1949 4305E FO200
BI9AA 3480F 13978
81348 32370 AFTFF

B19AC D535D FoBRl
#13AD 4305E g
OI9AE BOSEE ASVEF
U13AF BC304 E19A6

81988 5335E FubLY
01981 FFFFF AFTFF

81982 C1049Q FFFFF
81983 C1848 FFFFF
21984 43150 Fo068
81983 FFFFF 13968

#1986 43130 FUUBC
#1987 C1048 BI9BF
#1988 C1848 Cibag
#1989 43150 Foun
B19BA 34388 33801

#1988 C10a8 SB1BB
8198C 43158 fFoan
819BD 24388 339C1
B13BE FFFFF BFTFF

B19BF 371F9 FU23B
B19C8 FFFFF GFTFF

819C1 55358 Fu818
902 £3348 AFOAT

B19C3 4585F FouBY
B19C4 420FF AIFFF
B19C5 376FF Fo200
81906 4685F Faoe0
§19C7 326FF A37FF

Line CIAUHE

12254
12236
12264
12263
12266
12267
12268
12269
12278
1221
12272
12282
12283
12284
12283
12286
12287
12284
12289
12299
12291
12292
12293
12294
12295
12236
12297
12298
12299
12388
12381
12382
12303
12384
12383
12386
12347
12383
12309
12319
12311
12312
12313
12214
12315
12316
12317
12318
12319
12324

1
CHEZND2:

!
CHKZND3:

Sk

Fri fug 17 §7:38:22 1994 Page 208

FEOCESSTNG SURROUTINES
TSTRBIT R14,284

RYOR RE & CJISK NALUZ,RDSKUALT
UTUR RO % RIS

$ALT. TRACK FLAB?
j3Yes, wait for the drive
FSEEK LYL, TO R@ & RETURNH

RSTRBIT R13,1
TSTRBIT R14,800

XUR A, B,R14,R14 & CRYS ALUL
ADD ALC,B,R,R4 & JuP CHKZHD1

sDECR, DRIVE Rl

1SECOND DRIVE FLAG SET?

sYES, RESET 1T; O, RETUKN
§URCR. GYL.#1 & SELECT 18T DRIVE

RETRBIT R14,B48
RTS

'RESET SECOND DRIVE FLOG
sRETURR

i

jROUTINE T0 TEST DEIVE AVATLABLLITY. CALLED DN STACK, RETURNS
;70 IREG & POPS STACK IF NOR RESETABLE FAULY. RETURHS TU STACK

;OTHERWISE. IF R@=0 THEW DRIVE IS AVAIL. & ON CYLTHDER, ELSE RO WILL NOT = B.

{REGISTERS USED:

!
CHKDRV:

i
RET):

t
RET1A:

.
]

JROUTINE TO ZHEDE

R0 % RE.

RD H3SR,RUDRSTL, RY
RD H5SR, RDDRSTI, RE
TSTBIT RO, FAULT

CJSR NALUZ, CHKFALT

jREAD DRIVE STATUS
sDRIVE FAULT?
i 1F YES, ATTERPT TO RESET 17

TSTBIT RE, SEEKERR+FAULT jSEEK ERRUE OR FAULT

RD 1551, RODRSTL,RB & CJPOP RALUZ,RETL ;IF EITHER, ERRUR RETURN
RD HSSM, RDDRST1,RE & LDCT 9
TSYBIT RY,READY+BUSY

RTOR RU,RB & BHL RETIA

JREADY UR BUSY
$1F EITHER, NURNMAL RETURN

RD H55n, RDDRSTY, RY & CIPCNT EVCHTL,$ ;DELAY 2 psec. FUR GUOD STATUS
TSTBIT R, READYHBUSY jCE. ARALN FOR READY UR BUSY
RTOR RE,RB & BHZ RETIA i 1F EYTHER, NORMAL RETURN

pop $Hl - POP THE STALK

NOVE RARE, IREGH & NUP HAITRETU
JIR

sSET UPFER RETURN FIELD ARD. ..
SRETURN (1 ERROR

RGTRBIT  RB,HRITPROT B0’ T CHECK HRITE PTOYECT
{OR DB, B,HSK1,R8 & RTS UNCYL+READY+SELECTHSKEND

CHECK GOOD DRIVE STATUS & RETURN
I

THE CURERENT FUNCTLION

;[T IS IF THE SEEK-OHLY FLAG IS RUT SET UR THE WRITE-OP. FLAG [N RS IS SET.
i 1f THE FUNCTON IS5 A WRITE, THE HRITE-OP. FLAG WILL BE SET IN R3.
; THE ROUTINE IS CALLED DH THE STACK ARD USES 8,

i
CHKAHRIT: TSTRBIT

15,88 +15 BEEK-ONLY FLAG SET?
RESET@ & CRTS NALUZ +IF YES, 1T CAHT BE 4 WRITE
RDRABE  RIRAT +PICK UP SAVED R3
TSTUBIT  8uad HRITE FLAG SEV?

R 18,0 & CRTS ALUL $IF HOT 1T ISHT A WRITE

IS A WELTE.
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Addr Line DACHE SEEF FROCESSING SUBROUTINES
g13C8 33343 AF001 12321 0% DB,B,NnSK1,R3 & RTS HRITEGP SET HRITE-UP AND RETURN
12362

12363 TITLE ZLOCE. ANMD OOCF TNTEREUST PROCESSING




HALE Listing: C:d6ccl.sre

Addr

B19CS FFFFF 1r218
81904 34300 339r3

819CB 45030 Fod4d
BU9CC FRFFF 33107
819Ch Gr320 E18D7
B19CE FFEFF 33107
819CF 37d5F £B104

4190@ EB4B1 1F624

HI9D 373F7 FU261
81902 3417F ré303
#1303 37356 Fuve2
21904 373F3 FB262
019035 373F1 F0263
819D6 FFFFE EIR49
91907 43038 rag28
819D8 433F6 339D
919D3 45030 rema
819DA FFFFF 339DC

419DB E7CEE EGALE

Fri fug 17 87:38:22 1930 Page 718

Line ZLOCE AND OCF INTERRUPT PROCESSTNG

12363
12366
12367
12368
1236Y
12478
1231
12372
12373
12374
12373
12376
12377
12378
12379
12380
12361
12382
12383
12384
12333
12386
12387
12389
12417
12418
12419
12420
12421
12422
12422 +
12423
12424
12423
12426
12427
12428
12429
12431
12433
12436
12457
12458
124568
12461

THIS CODE HANDLES THE URITES & E.C. UPDATES RERUIRED BY DAYCLOCK
IHTERRUPTS AND UCP DIRECTED DRIVE STATE CHANGES.

THE E.C. 15 SEARCHED FOR ENTRIES WITH THE HRITE-OF FLAG SEY. HHEN ONE
IS FOURD - [F THERE WAS HUY AN [HTERVAL TYPE TINMER INTERRUPT AR (F THE

HRITE UPDATE FLAG 15 SET, THE TRACK 1S WRITTEN OUT. 1F 1T UAS AN INTERVAL
TIMER IHYERRUPT AND THE WRITE UPDATE FLAG (S ROT SET Tutn IT BILL BE SET.
THIS IS REPEATED FUR THE WHOLE E.C. IF THE REBUESTED SYATE 15 BYPASS DR DUMH,

THE E.C. TRACKS ARE IHVALIDATED.

REGISTER R6 HAS FLAGS.
BIT @ REANS INTERVAL INTERRUPT.

BIT | MEANS THAT THE FUNCTION IS A DRIVE STATE CHANGE,

BIT 2 NEANS REQUESTED STATE IS BYPASS OR DOWN.

REGISTER R7 [5 USED TO COWTAIN THE UNIT # FOR STATE CHANGES. (T

WILL CONTAIN HEX FF IF THE STATE CHANGE WAS AN TALL' FUNCTION OR IF THERE

HAS A CLOCK [HTERRUPT.
INCUFLG:  EQU H#4d

!
CHKOCP:  JSR RDCUCON
RTOR RA,RO & Bal INTCU2

TSTRBIT RY, 48
BOZ CK4CLK

CALL RB,REESCAN
BOZ CR4CLK
RDASKE 184
JSR.P ISSCHD

i
i
i
i
i
!
1
i
]
i THE SUBROUTIRE 15 CALLED VIA THE GTACK.
i
i
i
i
i
i
i
i

jInter-C.U. podifier flag

sREAD INTER-C.U. BYTE FIRST
;If not @, other sida requast

; 15 THERE A DRIVE STATE CHANGE?
; MU - CHECK FOR CLOCK (RTERRUPT

; YES - GET THE CHANGE

5 THIS SHOULD REVER HAPPER

+ ARGURENT T0 RESET STATE CRANGE -
i (NTERRUPT

SETPGE 155CRD_SHK_HeB & J5RP 155CHD

CHEOCPIB: ERU $
RURARE R7, REQUNTY
ALDRAH K7, FRBUNIT
RUNSKB 6,2
RURARE RS, REASTATE
RURAHE R1,PRSSTATE
P SCHKUCP2
CK4CLK:  TSTRBIT RY,20
RESETR G & BN CKACLKBH)
TSTRBIT R, 10
BHI CKACLKB

i .
CE4CLKA:  CTL OCP,OCPDSEL & JnP HAITISH

sentry point for CDAF state_change
; URIT B & ALL FLAS [0 RY

+ SAVE FUR £.C, HANDLER

;7 SET FLAS FOR STATE CHARGE
i GET REBUESTED STATE

$GET THE PRESERY STATE

;o the change

i TIME OF DAY INTERRUPT?

; Yes, jump; Clear flag reg.
; [HTERVAL TIHER [NTERRUPT?
; IF YES, PROCESS IT

$Return to Hait Loop
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Addr Line CLOCE AMD OCF INTERELFT PROCESS TNG

12436

B19DC 37336 FaBE1 12497  CK4CLKB:  RDKSKE R, 1 i SET INTERVAL TIRER FLAG

81900 3705F F9102 12498 RINSKE 182 ; RESET CLOCK INTERRUPT FLAG
12494 JSR.P 1S5CAD

B19DE EB401 1F624 12499 + SETPGE [SSCHD_SHR_H8B % JSRP [55CHD

B19DF FFFFF E19DB 12501 Jnp CR4LLEA s$Return now
12762

i
12763 CLKOCPE: EQU 3%
813E0 433F1 1F228 12787 RESETR R1 & JSR WRTCUCUR

B19E1 FFFFF 339DB 12768 BRI CH4CLKA

919E2 0F320 EQELS 12769 CALL RY, SELOCP

B19E3 FFEFF 33107 12774 Buz CK4CLK

B19E4 423F0 E1907 12711 RESETR RO & JHP CK4CLK
121712
12773 3 OCF nat available
1271714

HI9ED S705F rom2¢ 12775 DCPNOSEL: RDRSKE 24

Y19€6 321FF Fo824 12776 SLDRAR  SER212

Q19E7 E7C00 E83AD 12777 CTL OCP,OCPDSEL & JHP READGZ
12778

;/CLEAR THTER-C.U. FLAS

+/1f OCP not selected, exit now
; SELECT 0Cp

; U selected, check for Clock
; Elsa, return

§ SET BIT FUK SENSE
; SENSE BYVE 12 FORRAT 2
s GU SEND EUULP CHE.

12948 3 THIS ROUTINE HANDLES REBUESTS FOR THE HHOLE SYSTERM. 17 SETS value 83-hex IN
12941 ;THE INTER-C.U. FLAG BYYE, THEW WALTS FUOR YHE BYTE YU be changed by the

12942 ;other C.U. 1f the byte 1s changed to 88, the routine returns (R15).

12343 ;If the byte 1s changed to another value, this request from the other L.U.

12944 ;wil) be processed.

1295
PI9ED 3735) FUBB3 12946 INTCUL:  RDHSKB R1,83
01969 FFFFF 1F228 12947 J58 WRTEUCON
12948
QI9EA E7C0B CHTFF 12949 INTCUIA: CTL  OCP,OCPDSEL & LDCT H47FF
019€B FFFFF FFFFF 12950 op
019EC FFFFF 9B1EB 12951 CIPCNT  EVCHTZ,$-1
B19ED FFFFF 17210 12952 8% RDCUCOM
DI9EE 65151 FORB3 12953 TSTREQU R1,3

B19EF 333F1 331EA 12994
D19FR 433F9 A3TFF 12953

UR 1B,B,,Rl ¥ BUZ INTCUIA
RESETR RY & CRTS ALUZ

419F1 45051 ro938 12936 TSTRBIT R1,30
819F2 FFFFF 339EA 12937 BuZ INTCUIA
12938

H
819F3 43851 FOOBF 12939  INTCU2:  THYRBIT R1,H#F
B19F4 B615E F19F7 12968
019F5 37929 FFFFF 12962 iR DI, FUUTU, SERAR, JREGH
B19F6 34317 GFJFF 12966 RTUR R1,R7T & JIR

$5ET value 83
7 WRUTE it

5 HALT FOR 1 1S,

; GET FLAG HORD

/715 IT STILL 837

;/YES, CORTINNE CHECKING
$/1F 1775 8, RETURN
jl1agnostics! data?
jYes, ignore it

;/1GULATE 4 LSB'S IN 8

ALD DY, FOUTL, HSK2, IREG & HOP INTCYUZ ;/CURPUYE ACTUAL Jump

;$Junp according to...
s JOTHER C.1}, REQUEST




HALE Listing: Cid6ccl.sre

fddr

WISFT FFFFF BF1EA
819F8 FFFFF E19E8
BI9FS FFEFF FFEFF
P13FA FFFFF BFLED
B19FB FFFEF FEFFF
U19FC FFFFY FFFFF
BI9FD FFEFF FFEFF
BL1IFE FFFFF FFEFF
UI9FF FFEFF FEFFF
B1A08 FFFFF FRFFF
Q1A01 FFFFF FFEFF
Y1782 FFFFF FFFFF
U1A83 FFFFF FFFFF
2104 FFEFF FEFEF
BIABS FFEFF FFFFF
BIABL FFEEF BFIE@

81A07 £7008 4F002
Q1ABB C7FO8 BBIFF
41489 43139 Faaut
UIABA FFFFF 33ZHE
U1ARB 3719F £8267
HIAGC 45159 FOUEG
$148D 37168 33244

B1AUE ETCEH FFFFF
BIAQF 47368 AFTFF

Line 1L.OHE

12967
12968
12969
12974
12911
12973
12974
12975
12976
12977
12378
12979
12988
12991
12942
12993
12994
13187
13188
13189
131148
13111
13132
13113
13114
13113
13116
13123
13124
13123
13126
13127
13128
13129
13130
13131
14142
13143

i
INTCU3:

!
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JPUP CLKUCPE
Jup [nicul
il

JPOP CLKUUPG
nop

HoP

g

Hop

Hop

Hop

HOP

Hep

Hop

NoP

HopP

JPOP CLKBCPG

7 This routine does a Fast Select
jiagediately, the roubine refurns with R® = 8, [f tha OCP (5 selectad,
;OCP Staus is checked for parity errors or Command Active. 1f they are set,

;bhe roubine raturns with R@ = 8,

H
FASTCORA:
FASTCON:

i
FASTCOML:
FASTCONZ:

Eul %

CTL OCP,OCPREC & PSHLD 2

RD OCP,OCPSTAT,RY & CLECKT EVCNTZ
TSTBIT R¢,1

BUZ FASTCORI

RESETRAN UCPDOMN

TSTBIT RY,6

HOVE $HCST,ZERD & BOZ RUCUCORL

EQU §
CTL UCP,UCPDSEL
ARD DZ,8,SRCST,RY & RTS

Otherwise, the routine vill read the
;Inter-C.U. Communications UCP nemory (loc. Z6-hex) and, if the Yalid bif
;(88) is set, return with a valus in Rl (the Yalid bil is stripped off),
j1f the Valid bit is not set, the routine will return with ALU = @,

AMD OCF INTEREUFT PROCESST NG

1/8) IPOSSIBLE
+/1) RE-HRITE DATA
+/2} lmpossible
R} " i CHECK FUR CLNCK
154)

3 59)

156)

180

1]

)]

j5R)

$B)

/L) not used

31/} not used

/7€) not usad

+/6) not used

caf bhe OCF.  If the 0CP is not selected

;REBUEST THE OCP

+READ UCP STATUY

;OGP AVATLABLE?

$IF NOT, Jume

jClear GCP NDown flag
jFarity error?

i IF ROT, BEY FLAG BYTE

sCANCEL UCE REQUEST...
SAND RETURN (CLR. XAE PARITY)




HALE Listing: CidGccl.sre

Fri Aug 17 97:38:22 1990 Page 213

Addr Line CLOCE AND OCF INTEREUPT PEOCESS LMG

13143
13146
13147
13148
BIA1Q 373F2 FO267 13149
BIALY FFFFF 33A07 13150
13131
01712 £0404 1F832 13151 +
B1A13 FFFFF 33ABE 13153
13157
81014 37)8F FOBAG 12158
UIALS FFFFF OF216 13139
#1A16 B70800 FABZ26 13160
81717 CJFL1 4F@B1 13161
BIA18 CTF11 BHTFF 13162
13163
H1A19 E0403 1F30B 13163 +
B1A1A 33370 33210 13164
B1A1B FEFFE 35320E 13163
D1ALC 333F1 AFTFF 13166
3167
B1A1D 45150 FOZAY 13168
U1AL1E L7F08 33222 13169
BIATF CTFOH FYFFF 13170
@1A2¢ 43150 Fo1dY 13171
BIAZ1 FFFEF 33A28 13172
13173
BIAZ22 34311 FFEFF 13173
81423 43151 Feean 13173
#1724 53341 A3BEE 13176
#1425 45150 roare 177
B1A26 47168 ASFFF 13178
U1A27 FFFFF E1ADE 13179
13191
13192
B1428 37330 Fo04e 13192 +
81029 3418F ra024 13192 +
B1A24 FFFFF E1ABE 13193

i
; This routine reads the OCP Inter-C.U. communicatiens byte.
iRegisters used: RU-R4,@ & IRER,

i .
RDCUCON:  RDRANB R2,0CPDOHN i1s the OCP Down?
BRI FASTCON ;¥as, fast OCP select
JSR.P OCPSELA ;/5elect the OCP
SETPGE OCPSELA_SHR_H#B % JSRP OCPSELA
BNZ FASTCONZ2 1$1f not avail., return

RDCUCONI: RESETRAM PARCHT $RESET PARITY RETRY COUNT
LDAR ¢+ 1PARLTY ERRUR RETRY LOC.
HRTE  OCP,OCPADR & nOP D438 ; ADDRESS OF FLAG BYTE
RD OCP,OCPDATA,RL & PSHLD 1
RD OCP,UCPDATA,R1 & CLPCHT EVCNYZ ; READ FLAG BYTE
JSR.P XHCTPAR sCHECK CT-BYS PARITY
SEYPGE XHCTPAR_SHR_H4B & J5RF XRCTPAR
UR 18,8,,R1 & BOL RICUCON s 1F 0., JusPy ARY DATA?
BUZ FASTCORZ i1f not, return now
O 18,8, ,R1 & RIS {ELSE, RETURK WITH ALY BOT = @

i
ROCUCON:  TSTBIT rd, 280

i
ROCUCONA:

R UCP,UCPSTAT,RE & BUI RDCUCONA

RD OGP, OCRSTAT, Ko
TSTBIT R, 100
BNI ROCUPAR

RTOR R1,R1
TSTBIT R1,8¢

;Expanded UCP aeaory?

s Uf not, jusp

jRead OCPF Status

;OUP nemory parity errar?
;Yes, process it

iK1 = Data read
$VALID BIT SE17?

MASK DB, B, NSK1,R1 & CRTS HALUZ,H#B0 ;Yes, clear 1t & return

TSTBIT RY,79 ;State Change/TUD/ Intervat?
AuD DZ,FOUTL,SHCST,ZERD & CRIS NALUZ ;Yes, don’t de-select UCP
JHP FASTCUM2 ;Else, return vith OCP da-selected

ROCUPAR: SETHBIT 48,SEH212
RDISKB R, 40
ALDRAR  RB, 5ENZ12
JHP FASTCON2 j/Return vith ALU = 0

; JSENSE = OCP PARITY
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fAddr

WIAZB 34311 FFFFF

BIAZC EH4Ba 1FB32
BLAZD 433FD 33431
#1AZE B70UD FOB26
BLAZF 9711F 4F081
B1A38 9710 BBIFF
B1A31 E7C08 FFFFF
#1A52 373F8 AF267

B1A33 35335F rB200

HIR34 GF1BF AF302

B1A35 3714€ FA1IY
B1A36 370EF FEFFF
BIA37 DBFF) FFFFF
91433 45133 r2008

91433 £0488 33321

U1A3A 433F8 FFFFF
81838 133F1 35A3D
H1A3C 46118 33438
#1A3D C2800 3324
H1A3E 45154 roge2
$1ASF E1815 3341
#1740 £8082 E1438
#1A41 55353 F2014
81842 FFFFF £0521

Line 2LOCHE

13193
13196
Ny
13198
13193
13208
13201
13202
13203
13283
13283
132089
13218
13211
13212
13214
14867
14668
14869
14878
14871
14372
14374
14379
14368
14381
14382
14382
14383
14384
143835
14346
14387
14368
14389
1439
14391
14392
14394

PR,

fri fug 17 07:38:22 1930 Page 214

AND OO0 INTERRUFT FROCESSTNE

7 This voutine writes the Jnter-C.U. comaunications byte.

jUpon enfry: RY = data to be written
jUpon exit:  ALU = @ if able to select the OCP,

i

ALY = 1 if unable to select the UCP.

iRegisters used: R, R2-R4,U & IREG.

i
HRTCUCOR:

HRTCUCON:

SETVERFY:

WALT4SM:

i
WALT4Sm1:

RTUR R1,R1 iRl = Hrite data

JSR.P UCPSELA y/9atect the QUP

SETPGE OCPSELA_SHR_HEB & JSRP OCRSELA

RESETR  R13 & BHI WRTCUCON 1¢1f not selected, jump

HRTE  0CP,OCPADR & nOP Di38 ; ALDRESS OF FLAG BYTE

HRTL  QUP,UCPDATA,RU & PSHLD 1 ; WRITE THE DATA

HRTL ice, UCPDATA,RY & CLFCHT EVCHTZ

CiL 0CP, UCPDSEL ; DESELECT NLP

RDREGE  RARE,RY & RTS OCPDOHN jReturn with OCP doun status

SETRBIT R15, H#28d $HET N0 DATA TRARGFER FLAG

ADD DIC,FOUTL,ZERD,RANE & RTS SEEKONL;Set the Seek Only flag & return
EQU §

HOVE NGEY, IREG & NOP HE11M ;360-1rpt. mask to IREG

RDREGY [REG JBET 51 RASK

RDXFR SnC,,R1 ;LOAD A TINER INTO R1
TSYBIT RS, 2000 $SH-URITE ACTIVE?
BOZ.P WAITCON +1F HOT, WAIT TO CONTINUE

SETPGE BAITCOH_SHR_H#B & BOIP WAITCON

RESETR Ry

DECRB R1 % BHZ 342 +1F INTERRUFY, JunP; DECR. TIRER
ARD DU, FOUTL, INTRE, ZERD & BRZ $-1 ;UHECK HSSR COAPLETE OR ERRIR

RD HSSHA, RDINTR,RE & BOI $+3 $READ INTERRUPT REG.

TSTRIT RY,2 $SH-DONE?

CTL HSS5A,RETUIRPT & BNL 542 s YES, Jump

CTL SHC,RSSARST & JAP WALT4SM JRESET [RPT. & WAIT FUR Sn-DURE
RETRBIT RS, 2018 $RESET WRITE ACTIVE/SH-INITIATED
JuP WALTCOH s THER WAL TO CORT{RUE




HALE Listing: Cidbecl.src

Rddr Line DL Q0

dUA43 37310 Fa024 14883
01734 30400 FFFFF 14883
#1745 43330 FUBFF 14883
#1746 3410F Ardz4 14886

13038

13059
@1A47 FFFFF EGB3B 13060
21038 FFFEF E0B44 15861

Fri fug 17 B7:38:22 1790

AND O TMTEREUFT

SETSENLZ: RURANB RY,SEN212

SRBRDB:
SHBHRTB:

OR AW, B,RY,RY
HSKRBIY R4, HeFF
ALDREG RU,RARE & RS SENZ1Z

JiP SHBRYD
JnP SHBHRT

Page 213

FEOCESS TG

1BET SERSE BYTE 12
{5ET THE APPRUFRIATE BIY

$RESTORE THE SERSE BYTE & RETURN
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Addr

#1849 63055 Fopa2
D1A4A FFFFF 3324D
#1A4B 63HIS FOBBS
HUA4C FFFFF 33A4F

Y1Aab 3705F roaed
O1A4E J2IFF FH262

B1A4F 373F1 FO263
41758 63851 Foad
B1A51 61151 33A57
Q1A52 34370 33257
#1A93 6557 FOBFF
81754 34378 33257

BIASS EQ481 1F329

41036 EB404 1702D

BIAS7 BF328 E1Bf6
91738 433F1 E13c8

Line CILOCHE

13973
13974
153975
15976
15377
153978
13987
13948
13989
13994
15991
153992
13973
15994
13999
13996
13996
13997

13997 +

13998
13993
16801
16085
16886
16887

i
SCHKOCPZ:

i
SCHROCP3:

i
SCHKOCP4:

SCHKOCPS:

i
SCHKOCPG:
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AND OCF INTEERUPT PROCESSIMG

TSTRHSK.R5,2 +15 REHUESTED STATE "CACHE™?

BUT $+3 s IF YES, Juap

TSTRNSK RS, 3 +15 REQUESTED STATE "WRITE-THRU"?
BNT SCHRUCP4 3 [F ROT, CHECK FURTHER

RDASKR 3 +FURCE THE STATE...

QLURAN REQSTATE ;110 BE "BYPASS®
RUKAMB R1, PRSSTATE TGET THE PRESENT STATE
TSTRASK R1,1 $1S 1T 1DOUN'?

XOR AB,FUUTL,RS,K1 & BN SCHKUCPG 3D, DD THE CHANGE

RTOR R7,R13 & BUZ SCHKOCPG S (F REQUESTEN = DOMA, Jump

TSTRASE R7, HAFF s CHANGE ALL?
RTUR R7,R0 & BUZ SCHKOCPE SYES, DO (T
JSR.P SEL4H sSET THE BIT FOR THIS DRIVE

SETPGE SEL4Q_SHR _HEB & JSRP SEL40
JSR.P SETATTN $SET ATYN. PENDING TH1S DRIVE
SETPGE SETATTH_SHR 1B & JSRP SETAVTH

Eu $
CALL R, SETPREL
RESETR Rl & JInP CLKUCPG

;55et the new Drive State
s HURMAL RETURH

TITLE FOREMAT VERIFTCATION DATH CRECE TS




HALE Listings C:96ccl.see

Addr

UIA3Y 45957 Fau1d
U1ASA C3023 AQVFF
#1A5B 45853 rapne
HIASC FFFFF AJFFF

U1ASD 433F6 FFFEF
91A3E 377F8 FU209
BIASF 337F8 FFFFF

21060 ER4RE LF4B4
#1A6) B1FOD FOB33
01A62 E10QD FFFFF
BIAR3 B15AO FouBA
U1AG4 B14BA Fauge
B1A6D EAEFQ FFFFF
B1A66 E45FF FFFFF
BIART 37304 FOBB4
01768 £4418 FFFFF

H1A63 373F7 FO26B
BIAGR DBFF7 FEFFY
B1AGD 333F7 FU260
UIAGE 373F8 FB26A

H146D EQ403 1F6H7
BIAGE GIBBY FFFFF
H1A6F 631A7 33476
BIA70 E457F 33A77
BIATY 13378 FFFFF
BIA72 E45FF 33R6D

01A73 £0408 17525
G1A74 E1013 FFFFF
81775 £4428 £WQCC

B1A76 E437F FFFFF
Q1777 373B4 FFFFF

Line FOURMAT

16889
16890
16108
16143
16117
16118
16119
16120
16121
16122
16123
16123
16124
16123
16126
16127
16128
16123
16138
16131
16132
16136
16136

16136 +

+

16136 +

16137
16138
16139
16139
1614
16141
16142
16143
16144
16143
16146
16146
16147
16144
16149
16158
16131

i
CHEDATA:

H
CHRDATAR:

i
CHKDATAZ:

j
CHKDATAS:

1
CHKDATA4:

VERLF LCATION DATA
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TSTRBIT R7, 18

RD SCP,HODESH,R3 & LRIS ALNI
TSTRBIT &34

CRTS HALUZ

RESETR RE
OR DZ,LSB1,RANE, RS & NOP WRDSTRK
UR 15,L5BZ,,R8

JSR.P ULENGTH

Page 21/

DR TN

FORNAT-TU-VERIFY FLAG?

JIF ROY, RETURH; RU. nODE SHITCHES

1%lon't check data?
1 YES, RETURR

1157 HORD 1S @
sHORDS PER TRACK TO RB

;CORPUTE & LOAD U-XFER. COUNT

SETPGE ULENGTH_SHR M8 & JSRP ULENGTH

HRTE H5SM, LDXNCT & HOP HUNLDAD
CTL HSSH, YHCICHD

HRTE HSSH, LDUARN & HOP @

WRTE HSSM,LDUARL & NOP @

CTL HIO, DENCHT

CTL HIO,CLRHSTH

RNSKB 84,4

CTL HIO,HSINGTS

LDHD R7,FURDATZ
RDRAB  R7,FURDATZ

RDIFR  SHC,,RY

UR DB, B,RAME,R7 & ROP FURDATZ+1
RURARB RY,FORDATS

JSR.P CHKTAG

SETPHE CHKTAG_SHR_HeB & JSRP CHKTAG

XUR DB, 8, UK, kY

sSTART A NORMAL. ..
sU-SIDE READ

s THE DATA STARTS. ..

JAT LUC. 009

sDISABLE CHANKEL TAGS
sCLEAR ARY SIRULATE TABS
+GET THE TDR MASK
JENABLE STAULATE GATE

jGet forpat data bifs Z23-8
JGET 12 B8

JRUT IH URPER REGISTER

j0R 1N 11 LSBS

GET FURNAT DATA BIYS 33-24

jCHECK FOUR AN 1DR

jDATA BITS 35-24 GOODY

YUR DB, FOUTL UBRL,RT & BNI CHKDATAY juU, JurP; BITS 23-¢ 60UW?

CTL HIO,SIDACK & BNI CHEDATA4+1
DECRB RE
CTL H10,CLRESIR & BNI CHKDATAZ

JER.P HSHALTR

h, June; ACKNOWLEDGE THE 1DR
s THIS TRACK DUNE?
1RO, CHECK THE NEXT WORD

HSSN HAIT LODP

SETPGE HSWALTR_SHR HaB & JSRP HSWALTR

CTL HSSM, RSTUIRPY
CTL HIO,HSINGTR & JHP (LD19

CTL HID,SIDACK
RDREGB UBR2,R4

sRESET U-DONE INTERRUPT
SRETURN T0 THE LD

s ACKHOWLEDGE THE DR
GET BAD DATA BITS 43-24 [NTO R4




HALE Listing: Cid6ccl.sre

fdar

B1A78 373AB FFFFF
81A79 E43FF FFFFF
H1A7A £4420 FFFFF

WIA7B EB4EB 1F323
UIA7C 321FF FUBRL
DIA7D 34303 FFFFF
BIATE 61378 FFFFF

BIATF 3490F roep2
B1A308 3410F FaeB3

BUABL 373F8 FULEF
81882 45138 Fopdl
B1A83 £1813 33A4C

WIRB4 3414F FUZED

BIASD 3493F FOZEE
B1A86 2413F FO26F
01787 BF322 E1A9A

01483 373F8 FUIEF
83AB9 43150 FEAdL

21A8A EB4BZ 33123
B1A38 FFFFF E1143

HIABC 43154 Fo064
01480 FFFFF 33891
81ABE 33300 FRO06
BIAGF 3410F FOLEF
Q1090 FFFFF E1AB4

B1A9) 631F4 FO26D
B1A32 FFFFF 33484

81493 373F8 FO26E
81494 DUFFD FEFFF
B1A35 353F0 FO26F
#1A%6 B1138 FFEFF
§1A97 FIFFF 33084
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Line FORMAT VERIFTZATION DATA CHECEING

16132
16153
16154
16155
16153 +
16167
16168
16169
16178
16170 +
16170
16171
16172
16172
16172 +
16173
16174
16175
16176
16176 +
16176
16177
16178
16186
16186
16186 +
16187
16187 +
16188
16189
16190
1619

-+

-

-

-

16192

16193
16194
16195
16196
16197
16198
16198 +
16198 +
16198 +
16199
16248

H
CHKDATAS:

i
CHKDATAG:

i
CHEDATAY:

RDREGB UBR1, R0
CTL HIO, CLRHSIH
CTL HIC,NSTHGTR
JSR.P HSHATTR

$BET BAD DATA BUVS 23- 8 [RTO RY
;CLEAR SINULATE TAGS

jCLEAR SIMULATE GATE

$HSSH HAIT LOOP

SETPSE HSWATTR_SHR 2B & JSRP HSHAITR

HLDRAN MAINILDI
RTOR R8,R3

X0R AB,B,R7,R0

SYHD Re, MAIRILD2
ALDRARU  RY, HAINILD?
ALDRAR RO, RAINILD2+Y

TSTRBIT LUOPFLS, NSGFLE

RORANB RO, HSBFLS

TSTEIT R, LODFFLG

CTL HSSH,RSTUIRPT & BNI CHKDATAG

ALDRAR R4, BADDATS
SYHD R3, BADDAT?
ALDRARL K3, BADDATZ
ALDRAI  R3, BADDAT2H1
CALL RZ,DATANSE

1STREIT LOOPFLG, NGGFLG

RURARB  RE,NSGFLE

TSTBIT  R®,LOOPFLG

BOZ.P Wwh27

SETPGE JLDZ7_SHR_HYB & BOIP JLDZ7
Jip ILD3)

TSTBIT RE, 562

Bz CHKDATA7
SETRBIT RE,HE62+1561
ALDRAM R, HSGFLE
JHP CHKDATAS

$UR DB, FOUTL, RAKE,R4 & HUP BADDATS
BNL CHKDATAS

LDHD RY, BAUDAT2

RURAUE  RY,BADDAT?

RDXFR  SNC,, R0

OR B, B,RAME, R & NUP BAUDAT2+1
XUR Ab, FUUTL,R3, RY

BN CHKDATAS

sDISPLAY BITS In ERROR (35-29)
;BAD DATA (BLYS 23-9) 1O R3
+BITS IN ERROR (23-0) T0 RY
;Display bits in error (23-0)
$SAVE 127 H5BS
$SAVE 12 L5BS

;Looping-on-error flag set?

SYES, JUAP; RESET U-DORE (RPT,

$SAVE BAD DATA (35-24) FOR PRIMTING
;5ave bad data (23-8) for orinting
$SAVE 12 HEBS

$SAVE 12 L5BS

$PRINT DATA ERRUR NESSAGE

jLooping on error?

s, STOP THE LD UN ERROR
sLOUP 0N THE ERROR

sError message already printed?
s YES, Jun?

+SET MESSAGE SENT 1 & 2 FLAGS
;SAVE THER

$FRINT DATA ERROR RESGAGE

+BAD DATA (353-24) STILL THE SARE?
jH, PRINT THE NEW BAD UATA

iGet last bad data bits Z3-0

JGET 12 HSBS

1PUT IH UPPER REGISTER

(08 IR 12 L5BS

1BAD DATA BITS 23-U SYJLL THE SAREY
(NG, PRINT THE HEY BAD DATA
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Addr Line FORMAT VERIFIDATION DATES CHECEILINME

B1A98 373F¢ FOLEF 16201 RORANB RB, HSBFLA jhat pessage sent flags and...
B1RYY FFEFF E1143 16202 Jnp 1Lk s CONTIHUE LOOPING
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fhddr

H1A9A EQ482 (FI7F
H1A9B 37358 FOB5)
AL 0F322 EOETB

B1A9D 373FH FY26A
B1A9E BF322 E1ESC
QIASE 373F0 FU26B
U1AAG UF322 E1E8C
81AA1 373F8 FH26C
H1AAZ #F322 E1EBC

H1AAS 37358 Fdwa2
21004 9F322 EOE/B
@1AR3 S73FE FU26D
B1AR6 0F322 E1E8C
HIART 373F8 FUZEE
B1AA3 BF322 E1EBC
HIAAY J73FE FOZ6F
B1AAA 0F322 E1EEC
H1ARB FFFFF E1183

Line FOEMAT

16284
16285
16286
16207
16208
16209
16214
16211
16211
16212
16213
16214
16213
16216
16217
16218
16219
16228
16221
16222
16223
16224
16223
16226
16227
16228
16229
16230
16231
16232
16233
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Page 224

VERIFICATION DATE CHEDE NG

THIS ROUTINE PRINTS A DATA ERROR HESSAGE. IT FIRST PRINTS "DATA ERR:

600D =", THEN 9-HEX CHARACTERS OF REFERERCE DAVA FRUM MERORY LOCATIONS

sFORDAT3, FORDAT2 & FURDATI.

THEN IT PRINTS *, BAD=", FOLLOWED BY 9-HEX

sCHARACTERS OF BAD DATA FROA MERORY LUCATIONS BADDATY, BADDAT2 & BADDATL.

!
DATANSGE:  JSR.P SAVRETZ
SETPGE SAVRET2 SHR_HBB & JSRP SAYRET2

TITLE BOOREEEFING — PART

RDUSKB RY, Dig)
CALL R2, ISSCHDAL

RDRANB RY, FURDATS
CALL R2,PRINT3H
RURANB K@, FORDATZ
CALL R2,PRINT3H
RURAME RY, FORDATL
CALL 82, PRINT3H

RUNSKE RO, D462
EALL R2, [SSCADAL
RDRANB R, BADDAT3
CALL R2,PRINT3H
RURARB RY, BADDAT2
EALL R2,PRINT3H
RURARB K@, BADDAT)
EALL R2,PRINT3H
JHP RYRNZ

o

$1SAVE THE RETURN LUC.

;562 "DATA ERR: GUOD="

{GET GOUD DATA BITS 24-35 AND...
sPRINT THER
SGET GUOD DATA BITS 12-23 AND...
SPRINT THER
SGET GUOD DATA BITS @-11 AND...
SPRINT THER

HSE: ", BAD ="

sGET BAD DATA BITS 24-35 AND...
SPRINT THER

SGET BAD DATA BITS 12-23 AND...
SPRINT THEN

JGET BAD DATA BITS 6-11 And...
sPRINT THER

sRETURN
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Addr

B1AAC FFFFF GFZED
J1AAD 37333 FU3A
UIARE 3TUFF FO200
BIAAF 663FU FEO29
H1ABH 450855 rabza
BLABL 333rY 33ADF
B1AB2 FFFFF 3328

H1AB3 45053 FuBuY
U14B4 FFFFF 33209

H1ABS 45U0F F1800
J1AB6 FFFFF 33ABD

BIABT FFFFF 1F2FB
B1AB8 FFFFF 35ABB
#1ABY FFFFF 1F317
D1ABA 37341 SFDGF

#1ABB 3535E FaEM
B1ABC 27341 SFD93

B1ABD 45835 rUBUD
B1ABE FFFFF 33202
BIABF FFFFF 1F20B
B1NCA FFFFF 35206
B1AC1 3333F FOUBL
91402 37331 FU4F
BIAC3 45HGF roBed
B1AC4 FFFFF 73403
BIACS 37343 SF836

BIACE FFFFF 1F317
BIACT FFFFF €142
@1ACHE 3710F FUB2Y
B1ACY 373F0 F820D

B1ACA £0408 1F368

Line BOOREEEF TNG

16235
16236
16237
16238
16233
16244
16243
16246
16247
16248
16249
16254
16231
16232
16238
16259
16260
16262
16264
16263
16266
16267
16268
16269
16270
16273
16271
16261
16282
16283
15284
16285
16287
16288
16289
16291
16292
16293
16293
16294

1
SnbO0K28:

i
SHBUDKZA

i
SHBODKZB:

i
ShBOOKZ1:

SnBOKZ1A:
SnBaK218:

i
SnBUK21C:

SnblOK22:

Fri fug 17 97:38:22 1999

~ PORT 4

LDAR SRBUOK25
RDASKB 83, HAITOCOR

RDRAN NAXREL

XUR 1, B,RAHE, RO & NOP RELREC
TSTRBIT RS, 26

(R 78,8, ,R0 & BuZ SnBUNKZ:
BUZ SNBOUK2Z

TSTRBIT RS, 800
BUZ SnBOOK2ZH

TSTRBIT R15,18080
BRZ SHBOUK21

JSR SHBOOK3R

CJHP HALB, SHBOUKZB

JSR SHBOOKS

RDREGB #SK1, R & JAR HRTY24

SETRBIT R14,1
RORESB MSKL,R1 & JAR HRT30

TSTRBIT RS, BHM

BUZ SHBOK21

ISR SHBOUK3Y

CJHP ALB, SHBUK2IL

SETRBIT R14,)

RDNSKB R1,ADVRECHI

TSTRBIT K15, 600

CJARE NALUZ, $+1

RDREGB HSK1,R3 % JAR WALTHD

JSR SHBOOK3S

JnP SHBUK21B
RESETRAH RELREC
RIRARB RY, RECLATH
JSR.P FOURSIN

Page 221

sLUAD JURE LOCATION

SUALT TO CONT (RUE JunP LOE,
1GET MAX. RELATIVE RECORD

+15 HAX.= CUR, RELATIVE REC?
SH-CONPLETE?

fIF 1T 18, June

sIF NAY.= CUR. RELATIVE, Junp

JHRITE UPERATION?
$IF 0T, Jonp

sADV, CYL. DK ADV. HEADY
SIF EITHER, JUnP

JENDUGH U-DATA FOR NEXT RECORD?
§ [F THERE 18, Junp

$SCHECK FOR COC DONE

;UHAR, DATA SLOW Junp

$SET WRITE HEXT FLAG
$SET NEXT WRITE JumP LUOC,

TURITE DPERATION?

$IF 10T, Jump

SENDUGH U-DATA FOR NEXT RECOKD?
J$IF ROT, Junp

+SET WRITE HEXT FLAG

sADY. CYL. DR ADYV. HEAD JURP LOL,
s ADVANCE HEAD?

sH0, Junp

sADV. HEAD WALT-TO-CONTINUE

$SCHECK FOK CDC DONE
;STT7S ROT, CORTINUE
TKESET RELATIVE RECORD
sRECURD LENGTH, ..
STIES 4.5 EQUALS...

SETPGE FOURGDN_SHR _HEB & JSRP FOURSDN

SVHD R#, RBAU

;First Record Byte Address
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Addr Line BOOREEEFIMG — FART 9

H1ACE 3438F FOUAC 16294 +
WIACC 3410F FOGAD 16294 +
BrACD 53353 Fo0sd 16293
BIACE 4505F F1098 16296
UIACF FFFFF 33ABD 16297
B1ADE 45B55 FoBUE 16298
UIADY FFFFF 33ABS 16299
16300
@1AD2 273f8 FB286 16301
91AD03 FFFFF 312D 16302
B1AD4 273F0 FO20B 16303
16384
81RD3 631F@ FOHZT 16383
B1AD6 FFFFF 33262 16306
81AD7 133F8 FFFFF 16308
BIADS FFFFF 31204 16343
BIADY 2738 rO208 16310
DIADA 651F9 FOU23 16311
BIADB FFFFF 332E2 16312
U1ADC 43857 FOdue 16314
BIADD FFFFF 33ABD 16313
BLADE 37341 SFC18 16316
16317
16318
HIADF 43055 FUBEY 16319
UIAEY FFFFF 33AEA 18320
BIREY 37341 GFCT4 16321
16322
HIAEZ 53355 FeB10 16323
WIAES 37351 FU474 16324
BIAE4 45B5F FOBBE 16325
RIAES 6O3FF 73AEG 16326
B1AEG 4303E FO208 16327
BUAE7 FEFFF 33269 16328
HIAEB 37341 3FCF4 16329
B1AET 37341 3FUOD 16330
16331
BIAER 37358 FB4B8 16332
16332
B1AER E040E 1F4CH 16333 +
BIAEC 343u1 SFFFF 16334
16336
BIAED 3413F FOZET7 16357
BIAEE 3411F FU2E6 16338
WIAEF 373F2 FUB28 16339
16368
RIAFD E04B8 1FS35 16360 +

-

i
SHBOOKZ4:

i
SnBOK23A:

i
SHBOK23B:

i
SnBO0K23:

SnBOUKZE:

ALDRAMD RO, RBAU
ALDRAR  RE, REAUHL
RSTRBIT 85,80
TSTRBIT 15,7000
BNI SHBOUK21
TSTRBIT 5,800

BT SHBOOK2A

SAB DI,B,RANE,RE & NOP URELREC

CJHP CARRY, %42

SAE DI, B,RANE,RE & NOP HAXREL

Paga 222

PSOVE 12 HaBS

PSAVE 12 L5BS
JRESET U-FULL FLAG
1ADY. CYLINDER FLAG?
$YES, Junp
SHRITE UPERATION?
;YES, June

$6ET U-S1DE RELATIVE REC.-1
JIF A POSITIVE HO., JURP
{ELSE, SET URELREC = RAXREL -1

XUR DB, FOUTL,RANE,RD & NOP RELREC ;U-RELATIVE-1 = NEXT DISK RELATIVE?

BOZ SnBOKZ3A
IECRE RE
CJnP CARRY, 542

SAB DZ,B,RAHE,RD & NOP MAXREL

+IF YES, Juap

sSDECR. U-RELATIVE -1 RORE

$$1F POSITIVE RO., Jun

$SELSE, SET U-RELATIVE = MAXREL -1

XOR DB, FUUTL,RARE,RY & NOP RELREC ;SU-RELATIVE-2 =NEXT DISK RELATIVE?

BOZ SnBOK23A
TSTRBIT R13,804
BuT SnBOUKZY

RUREGB nSKI,R1 & JAR READYS

TSTRBIT X5, 400
BNT SHBNRZ3B

RDREGB nSKL,R1 & JAR READZI

RSTREIT RS, 10
RDASKB R1,READZL

TSTRBIT R15,848

XOR AU,B,R15,R15 & CJARD
TSTRBIT R14,200

BOZ $42

RDREGE RSK1,R1 & JAR ADVRECE3
RDREGB HSK1,R1 & JAR ADVRECW/

RDHSKB RE,READ22
JSR.P SAVIRPT

SETPGE SAVIRET SHR_HiB &
RTOR 88,R1 & JAR

ALDRAN R3,SAVIRC)
ALDRAR R1, ADYLOC

RORAMB R2, NEXTREC

ISR.P CHKBUSY

SETPGE CHKBUSY SHR_Hab &

{SYES, STUP READ AT END UF THIS REC.

JADV. HEAD FIAG?
$YES, JUnP
sCUNT(RUE READ Jump LUL.

SURTTE UPERATION?
§IF YES, Jugp
SELSE, ST0F READ June

sRESET SR-INITIATED

;STOP READ JUP LUC.

sADY, HEAD FLAG?
NALUZ, $+1 ;YES, RESET IV n, Jump
sDEFECTIVE TRACK?
sH0, Junp
SRETURH TU ALT.+) JUnp
sADV. HEAD % STOP JumP LOL.

JSET URITE CUMPLETE JURP LOC.
{SAVE 1T
J5RP SAVIRPT

;SAVE NEXT QP. JunP LOC.
1SAVE ANV, TO HEXT RECORD June
$GET REXT RECURD i,
sCHECK FOR HSSH BUSY
SRF CHEBUSY
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Addr Line BOCGFFEEFING — PART 2
JUAFL UD2F FFFFF 16366 HRTL HSSH,LDDRREL,R2 sLUAD HEXY RECURD nO,
B1AFZ 91F3F FFFFF 16368 HRTL HSSh,LDXRCT,RE ;LUAD THE NEXT Junp LUC,
B1AF3 2000 FFFF 16389 RU HSSHA, RDINTR,RE ;READ THE [RTERRUPT REN.
B1AFY 410D FFFFF 16370 AND AL, FOUTL, RE, ZERD ;CHECK AGAIN FOR BUSY
BIAFS FFFFF 33AEF 16371 Bl SHBO0K26 s [F YES, RELOAD THE STUFF
BIAFG FFFFF AFTFF 16372 RTS $ELSE, RETURN
16373
16374 SMBOOKZ7: JSR.P DLAY7US $HAIT FOR SH-SIBE 10 START
Q1AF7 Ew40@ 1F32€ 16374 ¢+ SETPEE DLAY7US_SHR_HEB % JSRP BLAY7US
HIAFG 373F3 FUZET 16375 RURARB R3,5AVEINC] $GET THE NEXT OP. Junp LUC
16382 ‘
BIAFYG FFFFF IFZEF 10383 SRBOUK28: J5R SRBOOKZG s LOAD THE HEXT RECORD O,
BIAFA FFFFF EB4CR 16384 JnP ROSHADDR sLOAD NEXT 5n-ADURESS
163685
16386
BIAFE 3710F FUHAG 16387  SNBOUKSB: RESETRAR PARCNT {RESET PARLTY RETRY COUNT
16348 LDWD R2,RBAU sHaxt Record Byte Addr. to R2
BIAFC 373F2 FOUAC 16380 + RDRAME  RZ,RBAU {6ET 12 H5BS
QIAFD DBFF2 FFFFF 16388 + RDXFR  SAC,,R2 ;PUT N UPPER REGISTER
BIAFE 333F2 FOBAD 1638H + Ok DB,B,RANE,RZ & NOP RBAUtL JOR 1N 12 LSBS
16383
16398 SHBOOX31: J5R.P CHKBUSY ;CHECK FOR INTERFACE BUSY
QIAFF E040Q 1F325 16390 + SETPGE CHKBUSY SHR_H#B & JSRP CHKBUSY
B1BOB C2000 FFFFF 16391 RD HSSHA,RDINTR,RB
BLBAL 43138 FOE62 16332 TSTBIT RrB,2 $SM-DOKRE  INTERRUPT
16393 CIPOP.P RALUL,SHIRPY ;1F YES, PROCESS IV
B1BG2? EB48Q BIBTC 16393 + SETPLE SHIRPT_SHR_HEB & CJPUPP NALUZ,SHIRPT
91BW3 371608 ardg1 16394 HOVE SNCST, ZERD & PSHLD 1 sRESET XHC PARITY ERRORS
B1Bd4 €1830 887FF 16395 RD HS551,RDUARN,RA & CLPCHT EVCRTI
B1BHS C1030 4r@d1 16396 RD HGSN, RDUARM,RY & PSHLD 1 ;CUR. U-ADDR. nSB'S TO RY
BUBgE C1821 BRTFF 16397 RD HSSH,RDUARL,RY & CLPCHNT EVURTZ jCUR. U-ADDR. LSB'S TO R1
81807 C2804 FFFFF 16398 RD HSSHA, RDINTR, R4 $READ INTERRUFTS
#1BoY 48140 COUE3 16399 AND AQ,FOUTL, R4, ZERD & LDCT 3 WAS BUSY SET?
BIBAY FFFFF 33AFF 164RH BNI SMBOOK31 i If YES, RE-READ THE ADDRESS
16481
BIBGA 37364 FYFFF 16482 RDREGB SNCST,Ra sRERD XRC STATUS
J1BdB 43054 Foevs 16483 TSTRBIT R4,4 JLT-BUS PARITY?
B1BUC FFFFF 33B12 16444 BNZ SMBUDNE2 $YES, PROCESS 17
16483
#1B@D 81788 9B36D 1h4H6 ADD AB,LSBZ,RU,RE & CIPCAT EVCNTZ, % ;HOVE THE NSB'S INTO POSITION
UIBBE 31310 FFFFF 16407 (R AB,B,R1,RE sLORBIRE LSB?S & ASB'S (N RY
BIBBF 43835 FUBEE 16408 TSTRBIT RS, 808 sU-FULL FLAG SETY
81814 29102 A7FF 10489 SUBB AB,FOUTL,RG,RZ & URTS ALUZ  ;U-ADDR.= OR > RECURD BYVE ADNR?
d1B11 29120 AF7FF 16418 SUBB AB,FOUTL,RZ,RY & RYS sRECORD BYTE ADDR.> U-ADDR?
16411
16412 CT-BUS PARITY ERROR READING U-ADDRESS FROR HSSA.

—e we e

16413
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81812 UFRFF FouAG
91813 321FF FH8AR
B1B14 2E148 FUBUA
B1B15 FFFFF 35AFF
81816 34343 BF362

81B17 44833 F2a00
B1B18 4304F A3802
DIB19 FEEFF AJTFE
B1B1A FFFFF BFTFF

81818 Q400 Br4go
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ting BOOEEEEF INGE — PART

16414
16413
16416
16417
16418
16428
1642)
16422
16423
16424
16425
16426
16427
16428
16428
164348
1643t
16432

SnBO0K32: ADY DIC,Q,RARE & ROP PARGHT FHET PARITY RETRY £OURT +1
HLDRAR PARCNT 1SAVE TT
SUBB DY, FOUTL,HSKL, LERD & HOP DHIQ jRETRY LOURY { 1W7?
CIuP HALB,SRBULKSY ;YES, TRY AGAIN
RTOR R4,R3 & JPUP HSSHPAR ELSE, EQUIP, CHECK

1% 1F AN SN-URITE 1S HOT ACTIVE AND TRUNCATION HAS OCCURRED, NORMAL ENDING
SUILL HAPPER HOW. OTHERWISE, THIS RUUTIHE WiLL RETURN.

!}

SABODK3S: TSTRBIT RS, 2060 PSSR-URITE ACYIVE?
AND D8,0,HSK1,R15 & CRTS HALUZ,H42 ;SYES, RETURN; YRUNCAT(ON?
CRTS ALUZ 1580, RETURN
POP §$ELSE, POP YOUR STACK...
IPUP.P READZ2 sSTHICE & TAKE NORMAL EXIT

SETPGE READ22_SHR_M&B & JPUPP READZ2

TITLE VERY NMISCELLANEUUS ROUTINES
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fddr Line VERY MISCELLANEOUS RUUTINES
16434
16433

BIBIC FFFFF 33BIE 16436
01B1D 35255 FOBHY 16437
16438 ;
PIBIE 373F2 FBZDB 16439
QIBIF E1005 33822 16430
Q1b26 35355 FUAUE 16441
01821 FFFFF EQS/D 16442
16443

HRTH35A:  BNT %42
SETRBIT RS, 80

s IF START HORD NOT @, JURP
1SEY U-FULL FLAG

RDRANE RZ,RECSREAD
CTL HSSH, HRTCURT & BRI $+3
SETRBIT RS, 8

P HRTA16

$H0. OF RECURDS WRITTEW

jIF AnY, Junp

$ELSE, SET U-SIDE WAITING FLAG...
$ARD CHECK FOR SH-DURE

B1B22 373F1 FB2CD 16444 RURANE R1,RECLRTH $RECS, WRITTEN X RECORD LENGTH...
#1823 34353 1F346 16443 RTOR R3,R3 & J5R RULTPLYC ;= HORDS WRITTER (RH)
#1B24 34335 FFFFF 16446 RYOR R3, KD $RESTOKE FLAG REG.

01825 3710F FO2DB 16447
01B26 377F1 FUZCF 16448
01827 337F1 FFFFF 16449
01528 29108 FFFFF 16450
01529 91046 35320 16451

16452
Q1B20 18318 FFFFF 16453
01828 FFFFF 34320 16454
01B2C 34308 £1B32 16455

16456
D120 Q18AG FFFFF 16457
QI1B2E 28118 FFFFF 16458
D1B2F 29016 35831 16439 SUBB AB,B,R1,86 & CJHP NALB,$+2
01830 32378 £U54F 16451 OTOR R3 & JOP WRTEOSHL
DIB31 343A8 FFFFF 16462 RIOR  R10,R8

16483 ;
Q1832 370FF FOB29 16484  WRTB3SD: RDRARG RELREC
01833 33376 33837 16485 OR 18,B,,R6 & BuL $+¢ s IF RON-IERO, JURP

16486 BNI.P HRTOUS#1 +TF U-HORD MO, NON-ZERD, JunF
01834 £0400 33D4F 16486 + SETPHE WRTHOS+L_SHR_HAB & BHIP URTURSH

RESETRAN RECSREAD

OR DZ,LSBZ,RANE,R1 & NUF BUFCAP
0% 18,L8BL, R sBUFFER CAPACLYY 10 R1

SUBE AR, FUUTL,R10, R S1F HORDS URITTER ARE > U-XFER...
ADD AB,O,RY,R6 & CINP ALB,URTUSSE ;JURP; WRITTEN + START WORD = 4

$RESET RECURDS WRITTEN

~-

SUBA AD,B,R1,R8
CJHP AGB,URTUISE
RTOR RW,RE & JnP URTE3SD

8 - BUFFER CAPRCITY = UXFER
JIF @ > BUFFER CAPACITY, Junp
jELSE, SET UXFER = HORDS URITTEN

i
WRTOASB:  AUD AB,B,R10,RE
SUBB AQ,FOUTL,R1, ZERD

1START WORD + U-COUNT =

;1F @ { BUFFER CAPACTTY...

s JUNF; BUF, CAP.- SYART HURD = @
JSXFER. DATA TO ERD OF BUFFER
j$Renaining U-sfer. to RO

$GET NEXT RELATIVE RECORD nO.

#1835 S535E FERE
81836 33333 rudge
IB37 FFFFF EBSAF

41838 5533E rosag

16487
16483
16489
16494
16491
16452
16493

1LDIRTT:

RSTRBIT R14,1
RSTRBIT RS, 80
JHP HRTHUS+

RETRBIT R14, 808
JSR.P GETFLAG

$RESET HRITE HEXT FLAG
JRESET U-FULL FLASG
$START THE U-SIDE AGALN

$REGET SECUND DRIVE FLAG
{BET FLAGS FOR THIS DRIVE

#1B39 EB462 1F18B 16493 +
B1B3A 45858 FUskd 16494
BIB3E FFFFF 33344 1h493
16496
B1B3C BF322 £1239 16497
81830 B2200 FOO+8 16498
PIB3E FFFFF 4FOUE 16499
UIB3F E1084 BRTFF 16504
81B4@ E1B16 FFFFF 16581

SETPGE GETFLAG_SHR_H8B & JSEP GETFLAG
FSTRBIT RS, 484 ; THO DREVE URIT?
BOZ 1LDIRTIA IF NUT, RTZ JUST THIS DRIVE

CALL RZ, ILDRUN
WRTE HSSHA,LDDRBU & ROP HE4Y
PSHLD 6

CTL HSSH,SETAGE & CLPCHT EVCHTZ
CTL HSSM,RSTAGS

$SELECT THE LUMER LRIVE
;BUS OUT TO RE-LERO

JRE-ZERD THE DRIVE
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fadr Ling VERY MISCELLAREOUS ROUTIMES
16562 J8R.P RELDRIY jRELEASE & DE-SELECT THE DRIVE
81B41 EM4U1 IFGHF 165HZ + SETPGE RELDRIV_SHR_H#B & JGRP RELDEIV
16303

#1842 3535€ FUGRN 16504
B1Be3 273FB FeOBy 16545
16586
#1B44 BF322 E1ISA 16587
81843 FFFFF E136E 16503
16329
16314
BIB46 FFEFF EB2CO 1631

]
ILDIRTZA:

AULTPLYC:

SETKBIT R14, 800 $HET SECOND DRIVE FLAG

RURANB R11,5TCYL HET START CYL. FUR POLLING LATER
CALL RZ,ILUSKY $RE-ZERD THE DRIVE

Jup tLb12eA {RETURR TO FORRAT

JnP nuLTeLY
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Addr

#1B47 37333 foB14
01848 0F3F@ Faz2i3
21849 45608 FOUFf
91B4A 60508 4Fuu6
81B4B 335F0 8B7FF

@1B4C EH4B1 IF4DI
U1B4D 323F8 FFFFF

U1B4E E@481 17409
U1B4F OF3FQ FU2DS
#1858 EB4B1 1F4b9
#1851 373F8 ruzdb
@1B32 EB461 1F4D9
#1853 43058 FBQeE
81834 G6YUIF rodad
81833 EQ401 33CC3
Y1836 370FF FO203
B1B37 66150 FEZDA
#1858 EB4B1 33CC3

81859 37358 fo034
U1BSA FFFFF EACC4
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Line VERY HISCELLANEUUS ROUTINES

16513
16314
16515
16316
16517
16318
16514
16319 +
16524
16521
16321 +
16922
16523
16524
16524 +
16523
16326
16527
16527 +
16331
16532
16333
16533 +
16534
16335
16336
16536 +
16337
16538

SENGEE:

~e

RDNSKE R3,SEH411 SNEXT BYTE T0 ASSERBLE
ADD DIC,B,RANE,RD & HOP MAXCYLA  ;nU. OF CYLINDERS 7O Re
TSTRBIT RO, HAFF s ISULATE & LSB'S IN Q...
XOR AQ,RSBZ,R9,R8 & PSHLD & SAND RIGHT SHIFT...

RGHETT RO +H5BTS INTO PUSITION
J5R.P SENS23 ;SAVE BYTE 19

SETPGE SENG23_SHR_H%B & JSRP SENGZ3

oTiR RY ;LSB’S BACK 70 R
JSR.P SENG2S $SAVE BYTE 11

SETPGE SENS25_SHR_M4B & JSRP SERS2S

ADD DIC,B,RARE,RE & HUP RAXHDA $N0. OF HEADS TO Rb
JSR.P SENS23 JSAVE BYTE 12
SETPGE SEMGZ3_SHR_H4B & JSRP SENGZS

RDRANE RO, AHPREC sHD. UF RECORDS TU &b
ISR.P SENS2S sSAVE BYTE 13

SETPGE SENGZS_SHR_HEB & JSRP SENSZS

TSTRBIT RS, HoE  [SULATE DRIVE TYPE
TSTURSK 8 SDRIVE TYPE 4 (SHALLUK-5)7
BNL.P SENS18A JH0, CORTIRUE

SETPGE SENSIBA_SHR_HEB & BNIP SENSIBA

RORARD RAXCYLA {HET NAX. USEABLE CYLINDER
XOR DE, FOUTL, RSK2, IERD & NOP D4730 ;1s it 7342

BHL.P SENS18A +IF NOT, CONTINUE

SETPGE SENS18A_SHR _H4B & BNIP SENSIEA

RDHSKB 18,34 SREYV. K EMULATION = 8434
JNP SENS19




HALE Listing: Cid6ccl.sic

Addr

#1B5B 37H6F FFFFF
B1BSL 4685F Fudde
B1BSL 32BFF A3TFF

HIBSE 378FF FUBAG
Y1B5F 320FF AJFFF
D1B6d BALFF BFOAR
91851 FFFFF SFFFF

H1B&2 FFFFF 1F235
B1B63 3705F Fougd
81864 321FF FHO23
81865 37333 FoRE4
81B66 FFFFE EA3BA

@IBE7 348DF E1BEY

B1B6B EB40B 1F1F9
31869 4603F FH03F
81B6A BE1SE FHSC3
WIBGE 714D FFFFF
HIBGL Q61SE FU474
B1BGD 37141 AFTFF

Frifug 17 B7:38:22 1930

Line VERY NISCELLANEOUS RUUTINES

16341

‘16342

16343
16544
16343
16346
16547
16348
165494
16334
16331
16332
16333
16334
16355
16336
16357
16338
16339
16368
16561
16362
16363
16363
16564
16363
16366
16367
16368

XHCTPAR:  RDREGE SnCST
TSTUBIT 4
Uk 20,8 & CRIS ALUZ

i
TICTPARY: RDRARE  PARCNT

0R 10,9 & ERTS BALUZ
ADD ZUC,FOUTL, ,RANE & POF PARCNT
nR

1

HSSHPAR:  JSR WAIT4SA
RDASKE 4
OLDRAH SENZIN
RHSKB R3,4
JiP IRPTIZ4)

i

+  THIS ROUTINE CLEARS THE SAVED SECTOR
i 'CLRSECT? [F R13 = LOSICAL DRIVE HO., OR
; DRTVE NUMBER. .

i

CLRSECT: RTON R13 & JHP %42

CLRSECTI: JSR.P LOGICAL
SETPRE LUGICAL_SHR_HEE & JSRP LU
TSTEBIT oF
ADD D, FOUTL, HSKZ, IREG & NOF TRE
AOVE ZERD,RANI
ADD DU, FOUTL, NSKZ, IREG & NDP LAS
HOVE  IERO,RART & RYS

fage 228

SKEAD XN STATUS
sCT-BUS PARTY ERRUR?
SN0, RETURN

jGet the retry count

; Uf not 8, raturn with ALY not = 4
sIncr. retry count and...

JuRP 10 RETRY

;CHECK FUR Sm-DONE

;OT-H550 PARITY

;GAVE ERRUR STATUS FOR SENSE
;5ET PARITY ERROR SYATUS
SERD UNIT CHECK

NURBER FOR A DRIVE. EMIRY IS5 TD
TO 'CLRSECTL' [F R13 = PHYSICAL

;LOGICAL DRIVE TO B
$GET LOGICAL DRIVE [RTO U

GICAL
; [SOLATE DRIVE RO, OnLY

HBR ;1LOC. OF SAVED SECTOR THIS DRIVE
JCLEAR [T

TSECT jLoc. of Last sector the drive
jCizar 1t & return
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Addr Line VERY HISCELLANEOUS ROUTINES
16591
OIBGE 37372 FO245 16592  ILD189:  RORANB RZ,nAYCYLDI sGET NAX. DRIVE CYLINDER
O186F 372F1 FOOBY 16593 RORAHB R1,STCYL JGET STARTING CYLINDER
16594 BNZ.P BADCYL SIF 1176 NOT 8, BAD ENTRY
W1B78 £B402 339F6 16594 + SETPGE BADCYL_SHR H8B & BulP BAUCYL
B1B71 61120 FFFFF 16595 XOR AB,FOUTL,R2,RE SEND CYL.= HAX. DRIVE CYL?
16596 BZ.P BADCYL S IF HOT, BAD ENTRY
91872 £0402 339F6 16596 + SETPGE BADCYL_SHR_HEB & BUIP BADCYL
16597

16398 IF HE FALL THRU HERE HE ARE DOJNG A FULL PACK FORMAT, INCLUDING THE
16393 ;ALTERNATE CYLINDERS

16608 ;

DIBT3 3718F FUBBE 16601 RESETRAN STHD sSTARTING HEAD 1§ 0

WIB74 37371 FO200 16502 RORARB R1,HAXHDI SBET MAY. HEAD KO,

BIB7S 3411F FUBC 16683 ALDKAR R1, NDHD 1SAVE MAX. HEAD

#1876 FPFFF E1353 16604 Ine 1§ sUHECK RECORD LENGTH & £AULAT(OR
16645

16682 TITLE CONF IDENIE DUIAENOSTICS LYMEAGE




HALE Listing: CiSbecl.sre

fri fug 17 87:38:22 1934 Page 230

fddr Line DOMF IDEMCE DIAGNOSTICS LIMEAGE

16726
16727
16728
$1B77 @F328 EBELS 16729
91878 C3817 FFFFF 16731
Y1B79 ET840 FFFFF 16732
Q1B74 3710F FURBA 16784
81B7B EVCHE EO2F4 16783
16786
171534

i THIS RUUTIME 15 THE RETURN LINKAGE FRUN THE CUNFIDENCE DIAGROSTICS.
!
DIAGRTH: CALL RB,SELOCP JHELECY THE OCP
R SCP, PRETIL, R/ ;$Read the Toggle rag.
Ll {ce, RCADAET ;$Reset OCF Command active
RESETRAN [LIFLG jRasat DL flags
CTL 0cp,OCPDSEL & Jnp CLROZC sCONTINUE wath Clear routine

TITLE ANGLILLAE FOSTTIOMING ROUTINES (BRJF.S5.0




HALE Listing: L:dboclisre

Addr Line AMGELIL AR

17154
17157 ;VALGECT:
17158 jSECTIHE:
1M
17168

#1B7C FFFEF EQB3B 17361  SHBRDD:

B187D FFFFF £0044 17162  SHBHRTD:
17163
17164 SECSAV:

B1B7E E0481 1F348 17164
B1B7F 3731 FOUBA 17178
91849 45831 Fooa4 17179
81BH1 4304F A3BEE 17183
W1B82 3J70FF A327% 17184
21BH2 4605F FEFCH 17185
81B84 66R5F FUACE 17186
U1BBS FFEFF ASFFF 17187

17188

17193
21886 E£0482 1F188 17193
B1B87 43848 AGUBE 17196
J1888 FFFFF SF304 17197
#1BBY 43358 fUdz8 17198
91B8A GE156 Feaet 17199
B1BHB FFFFF 33BE1 17264

17283
B1BBC £3036 ro818 17247
D1BED J483F ASFFF 17288
B1BBE 433F1 73BBF 17213

17214
BIBSF B61SE F1BS1 17216
81838 37929 FFFFF 7220
BIB9) FFEFF &FTFF 17221

17222
81892 37341 56680 17223
81893 37341 5FE81 17224
01B94 37341 5FE02 17223
81895 37341 3F8E4 17226

+

Fri fug 17 87:38:22 199 Pags 231

FOSTTIONMING ROUTINES (E.F.S.0)

EUU Hiq0d $VALID SECTUR HURBER
EQU H¥4B4 thru HE4D3 Display 591 - 398 Sector timers
(1 loc. per drive)

JuP SHBRD
JHP SNBHRT

J5R.P GETDRBIT s6ET THE BIT FOR THIS DRIVE
SETPGE GETDRBIT_SHR_HHB & JSRP GETDRBIT

RDRAMB R1,ILDFLE 16ET TLD FLAGS

TSTRBIT R1,4 ; ILD RUARCRG?

AND DB,B,HSKI,R15 & CRTS NALUZ,Hs8A ;YES, RETURN; SEEK DNLY FLAG?
RORESQ RAME & CRVS ALUZ,EFSTALKFL D, RETURN; GET LAST FURCT. HORD
TSTUBIT HAFCY s 150LATE THE CORNAND CODE

TSTANSK HEALY §"SECTUR POSITION RELATIVE™?

CRTS NALUZ s, RETURN

JSR.P GETFLAG ;Get flags for this drive into RB
SETPUE GETFLAG_SHR_HEB & JSRP GETFLAG

AND DB, R, RSK1,RE & CRTS ALUZ H4E  jNONE, RETURM; DRIVE TYPE to @
LDAR SECSAVS jdusp Loc, o AR

HSKRBIT KB, 30 ; IGOLATE REC., LENGTH 1N RE
TSTQEQU HEC ;LC-368 DRIVE (TYPE 637

BuZ SECSAVE i 1F BOT, CHECK FUR FUJITSU

TSTRHSK RS, 10
RTUQ RY & LRTS HALUZ
RESETR R & CJARB NALUZ,$+1

SSKECURD LENGTH = 1167
s8IF HOT, ERRUR, RETURH; REC., T0 4
+IF RECURD 8, JURP TO SECSAVS

ADD DU, FOUTL, NSKZ, IREG & NOP $+D42 ;$CONPUTE THE 116 JURP...
OR DI,FOUTY, SEQAR, IREGH sLOCATION ACCURDIRG TO RECURD WO,

IR

sRECORD
RDREGH MSK),R1 & JAR D0 Pl
ROREGB HSK1,R1 & JAR D#t P2
RDREGB MSK1,R1 & JAR D82 ;3
RDREGB HSK1,R1 & JAR Da4 ;o4




HALE Listing: CiGoccl.src

Addr

81836 37341 3883
81897 37341 3rgde
81838 37341 SFge7
#1899 37341 Sraod
J1B34 37341 SFE0A
#1898 37341 SFE0B
U1B3C 37341 SF8ec
#1B9D 37341 SFEUD
§1B3E 37341 3FBOF
U1B9F 37341 Sr81¢
B1BAQ 37341 3FEN
81BA1 37341 3F812
01BAZ 37341 3F814
B1BA3 37341 3r815
81BA% 37341 3r816
BIBAS 37341 5F8Y7
§1846 37341 3F819
U1BA7 37341 SfH1A
018A8 37341 5F81B
B1BAY 37341 SFA1C
91BAA 37341 SFOLE
21BAB 37341 3fB1F
J1BAC 37341 SF826
#1BAD 37311 3FE21
BIBAE 37341 57823
B1BAF 37341 5F824
§1BBA 37341 37325
#1BB1 37341 3826
01882 37341 5¥828
B1BBd 37341 3¥B29
81884 37241 57824
81BB3 37341 5f82B
#1886 37341 SF82D
81887 37341 oFBZE
31888 37341 SFa2f
H1BB9 37341 5FE5H
§18BA 37341 dryaz
#1bBE 37341 5Y833
91BBC 37341 3834
H1BBD 37341 5F835
B1BBE 37341 5F837
31BBF 37341 5r838
H1BCE 37341 5F833
#1BC1 37341 SFE3A
#1BC2 37341 SF8AC
#1BC3 37341 5FB3D

81BC4 34315 SF3CE
BUBCS 49337 FOA3F

17228
17229
17238
17231
17232
17233
17234
17245
17236
17237
17238
17239
17244
17241
17242
17243
17244
172435
17246
11247
17248
17248
17258
17251
17252
17233
17254
17233
17236
17257
17238
17259
17268
17261
17262
17263
17264
17263
17286
17267
17268
17269
17279
1727
17212
17273
17346
17348
17332

H
SECSAV3:

Fri fug 17 87:38:22 1930

RORESB HSK1,R1
RUREGE MSK),R1
ROREGD 1SK1,R1
KDREGB HSK1,R1
RURESE MSK1,R1
RDREGH HSK1, K1
RORESB HSK1,R1
RUREGB HSK1, K1
RORERD HSK1,R1
RDKEGB 18K1, R1
RUREGB HSK1,R1
RDKEGB NSK1,R1
RORESB MSK1,R1
RDREGB nSK1, K1
RORESB MSK1,R1
RUREGH MSK1,R1
RRERB HSK1,R1
RDREGE MSK1,R1
RORESB NSK1,R1
KDREGB HSK1,R1
RORESB MSK1,R1
RUREGH MSK1,R1
ROREGE HSK1,R1
RDREGB MSK1,R1
ROREGR HSK1,R1
RDREGD 1SK1,R1
ROREGD HSK1,R1
RUREGB MSK1,R1
ROREGE HSK1,R1
KDREGE NSK1,R1
RUREGB HSK1,R1
RDREGH MSK1,R1
RURERE HSK1,RL
RUREGE MSK1,R1
RURESS MSK1,R1
RUREGB ASK1,R1
ROREGH HSK1,R1
KDREGB MSK1,R1
RORESB MSK1,R1
RUREGB MSK1,K1
ROREGE HSK1,R1
RDREGB HSK1,R1
RORESH MSK1,R1
ROREGH NSK1,R1
RUREGS HSK1,R1
RUREGB MSK1,R1

RTOR R1,R3 & LDAR SECSAVAA

HSKRBIT R7,3

& JAR D¥3

& JAR D46

L JAR B87

b JAR Dud

b JAR Dg19
b JAR DH1L
b JAR DB12
b JAR D#13
& JAR DL
& JAR D#1b
b JAR D17
& JAR De1B
b JAR DBe2d
b JAR Dez2)
b JAR DE22
4 JAR D#23
b IAR De25
& JAR D426
b JAR D2/
L JAR D#28
b JAR DEdw
& AR De31
b JAR D432
& JAR D#d3
b JAR D#35
& JAR Dwdb
& JAR D37
L JAR D438
& JAR Du4d
& JAR Du4l
b JAR D42
& JAR D443
L JAR DE43
& JAR Db
b JAR De47
b JAR Dyad
b JAR DESY
L JAR D451
b JAR D852
b JAR D#53
b JAR D55
& JAR D436
b JAR 137
b JAR D#3Y
b JAR Daey
b JAR Di61

Page 242

R 5.0

L3 o L 3 L3
[ R, QN N S

37

$3POSITIVE SECTOR JunP LUC.
; [SOLATE BACKING FACTUR
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Addr Line ANGULAE FOSTTIOMING BOUTIMES (E.F.S.)
g1BLe 333F6 333DF 17353 UR IB,B,,R6 % B SECSAVE $IF B, ME HILL ASSURE THE...
17354 FUNCYION 15 A WRITE
17335
QIBCT 370FF FU3EF 17356 RURARE BAKFACTR $GET SAVED BACKING FACTUR
D1BCB 28178 333CA 17357 SUBB AQ,FOUTL,R7,IERG & BOZ $+2 (8 IT { CURRERY BACKIMG FACTOR?
@1BCY 333F6 343DF 17358 R IB,B,,R6 & CJuP AGH,SECSAVE $YES, HEXT FUNCTION IS A WRITE
BIBCA 3417F FO3EF 17333 ALDRAR R7,BAKFACTR $SAVE MIN. BACKING FACTOR (READ)
17368
17361 MEXT FUNCTION ON THIS DRIVE WILL BE A 'READ'.
17362
B1BCE 10345 FEBO6 17367 SUBA DB, B,NSKL, R & NUP Dib ;DECR, SECTOR nD. BY &
BIBCC FFFFF 71BCD 17368 CJARB HCARRY,SECSAYY s [F A POSITIVE nO., Jump
§1BCD 85345 FOO48 17269  SECSAV4: ADD DB,B,RSKY,RS & HOP Dube +HAKE THE SECTOR PUSITIVE
173718
B1BCE 35353 FO4B8 17371 SECSAV4A: SETRBIT R3,VALSECT 1 INCLUDE THE VALID BIT
@1BCF 63A3A FOEAS 17372 TSTRRSK R1@,5 ;1S THE DRIVE On CYLIHDER?
81600 433F1 33BD4 17373 RESETR R & BNZ SECSAVS iNo, Jjump; Reset current sector
B1BD1 FFFFF LF483 17374 JSR RDSECT 1READ CURRENT SECTOR
§IBD2 61151 FFFEF 17373 L08R AB,FOUTL,RS, &1 ;CURRENT SECTUR = DESIKED SECTOR?
17377 LJPUP.P ALUZ,SEEXLD $$YES, SEND CHAN. END/DEV. ERD
§1BD3 £Hald BIIBY 17477 + SETPGE SEEK1D_SHR_H4B & CIPUPP ALUZ,SEEK1Q
17381
#1BD4 3431A FFFFF 17382 GECSAVS: RYOR R1,R18 jCurrent sector to R1Y
91BDS 37392 FU3FC 17383 ROMSKE R2, RPSPEND sLOC, OF R.P.S. PENDIRG
17384 JSR.F ADDABLY iAdd this drive to R.P.5, pending
B1BDG EW40Q LFIFF 17384 + SETPGE ADDABIY_SHR_HEB & JSRP ADDABIY
17365 JSR.P LUGICAL LUGICAL DRIVE NO. TO E
B1BD7 EY408 1FIF9 17345 + SETPGE LOGICAL_SHR_HEB & JSRP LUSICAL
@188 HRISE BF3CE 17386 ADD DR, FUUTL,ASKZ, IKEG & POP TRENBR ;LOC. OF SECTUR SAVE THIS DRIVE
81809 34150 FFFFF 17387 ALDREG RS, RA1I ;SAVE DESIRED SECTUR
17388
#1B0A QBISE FU474 17394 ADD DO, FUOUTL,NSKZ, IREG & MOP LASTSECT jLoc. of lLast sector this drive
#1BDB 341AD FFFFF 17395 ALDREG  R10,RAnl jSave Last sector
17396
#1BDC B61SE FO4B4 17397 ADD DA, FOUTL,NSK2, IREG & NOP SECTIRE ;LOC. OF YIMER FOR THIS DRIVE
J1BDD 37358 Fo100 17398 ROASKB  RY,DH#2356 ;5et timer to 236
B1BDE 3418D EQ1BC 17399 ALDREG RO, RANI & JnP SEEKUEC $SAVE TIMER & SEND CHANNEL END
17400
17481 5 NEXT FUNCTION On THIS DRIVE WILL BE A THRITE'.
17482
@1BDF 1D345 FOBHT7 1744  SECSAVE: SUBA DB,B,HSK1,R3 & HUP D47 ;$DECR. SECTOR BY 7

B1BEQ FFFFF 71BCD 17411 CJARB HCARRY, SECSAVY +IF A POSITIVE fit,, SECHAV4A
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fddr Line ANGULAE POSTTIONIME ROUTINES (R.FP.8.0
17420
@1BEY FFFFF SF3CE 17421  SECSAVB: LDAR SECSAV4A
B1BE2 66158 Foa06 17422 TSTOEQY & sFUJT m2333K DRIVE (TYPE 3)?
UIBE3 FFFFF 333E6 17423 BOZ 443 ; YES, Junp
B1BE4 66158 FOOOA 17424 TSTOEQU HEA $FUJT SHALLOW-4 DRIVE CTYPE 3)?
#IBES FFFFF 33BF2 17425 BNZ SECSAV2H jH0, CHECK FUR SHALLUW-3
17427 SECSAVEA:  EQU
BI1BEE 453357 FRG3F 17431 HOKRBIT R7,3F +ANY BACKING FACTOR?
H1BET 14391 3338 17432 SBA AL,8,R3,RV L BUZ SECSAVIY N0, ASSURE NEXT FURCT.=WR(TE
B1BEB 373F0 FO3EF 17433 RORANE RY, BAKFACTR jGET SAVED BACKING FACTOR
BYBEY 29179 333EB 17434 SUBB AB,FOUTL,R7,R® & BOL §+2 05 1T < CURRENT BACKING FACTOR?
WIBEA FFFFF 343FB 17435 CInF AGB,SECSAVIY ;YES, HEXT FUNCT. 15 A WRITE
$1BEB 3417F FH3EF 17436 ALDRAR R7,BAKFACTR $SAVE HIN, BACKING FAUTOR (READ
17431
17438 3 READ FUNCTION On FUJT n2333K OR SWALLUH-4.
17433
BIBEC 34315 FYEFF 17441 RTUR R1,R3 j38ector no. to RO
UIBED D245 FUBBT 17342 SUBA B, B, A5K1, RS & HOP D87 ;SDacr. sector by 7
HIBEE FFFFF 77BEF 17439 CJARE  NUCZ,SECSAYY s IF PUSITIVE ull,, SECSAVaA
17460
QIBEF O53F5 GFADG 17461 SECSAVS: ADD DB,B,RANE,RS & JAR ARPREC HAKE THE SECTOR PUSITIVE
17462
17463 3 HRITE FUNCTION ON FUJT RZ333K OR SHALLOW-3,
17464
d1BFE 1345 FBBA7 17466 SECSAVIB: SUBA DB, B,nSKI,RS & NUP D&Y $$DECR, SECTOR BY 7
B1BFY FFEFF 77BEF 17483 CJARE  HUCZ,SECSAVY s IF POSITIVE nO., SECSAV4A
17493

17494 TULE SWALLOW-S E.F.85. CODE
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Addr Line SWALLOW-5 BE.F.8. DODE
17494
H1BF2 6615H FUUME 17497  SECHAVZE: TSTHEUU 8 $DRIVE TYPE 4 (SYALLUW-5)7
BiBF3 37341 A3801 17494 RDREGB MSK1,RY & CRYS RALUZ, H81 $H0, RETURN; PRESET SECTOR T1) 1
Y1BF4 FFFFF E1BER 17500 Jnr SECSAVBA BURTT USE TABLE FUR HARD SECTORR
17801
QIBFS BIUSH FOOIM 17506 TSTRASK RB, 14 $SRECORD LENGTH = 1167
J1BFG 3409F AIFFF 17507 RTUQ RF % CRTS NALUL $8H0, RETURN; RECURD no. Y0 0
B1BF7 1250 73BF8 17512 SBA 10,KSBI,,R@ & CIAKB MALUZ, 341 ;IF REC.=#, Jume
B1BF8 J4B8F FFFFF 17513 RTOG RO
17314
81BF9 BEISE FIBFC 17516 ADD DR, FOUTL,HSK2, IREG & NUP $+D#3 ;3CORPUTE THE 116 JURP ACCORDING...
DIBFA 37929 FFFFF 17524 UR 1Z,FOUTY, SEQAR, IREGH 170 (REC.-1) /2
BIBFB FFFEF GFTFF 1752) JIR
17322 ; RECURD
H1BFC @5341 5FBE8 17523 ADD DB,B,HSK1,R1 & JAR D3l 1 10R 2
Y1BFD 85241 SF88L 17524 ADD DB,B,HSK1,RY & JAR D1 HER
BIBFE §5341 5FBH3 17525 ADD DB,B,HSKL,R1 & JAR D#3 P 50R 6
BIBFF 03341 5F804 17526 ADD DB,B,H5K1,R1 & JAR D4 HI
@iCe8 5341 SFBER 17527 ADD Db, B,RSKL,R1 & JAR D#b ;9 0R 10
#1081 03341 SF8Y7 17328 ADD DB, B, MSK1,R1 & JAR 47 ;11 R 12
giCz 5341 SFEUY 174929 ADD DB, B, n4K1,R1 & JAR D49 113 R 14
81003 95341 SFaUB 17331 ADD DB, B,ASKL,R1 & JAR DELL 15 13 0R 18
giCa 5341 SFBBC 175932 ADD DR, B, RSK1, K1 & JAR D412 1517 U8 18
B1C85 95341 SFEOE 17333 ADD DB, B,HSKL, R & JAR De1g (S 19 0R 2 |
B1CB6 05341 SFBUF 17534 ALD UB,B,RSKI,R1 & JAR D#15 15 21 UR 22 }
Y1C07 83341 SF811 17335 AUD 1B,B,H5KL,RL & JAR D#17 18 23RN ]
§1C08 85341 5FB12 17336 ADD DB, B,RSKL, K1 & JAR D418 1325 0K 26 ‘
§1099 85341 SF814 17337 ADD DB, B,NSKL,RT & JAR D428 1§27 0R 28 |
BICOA 5341 SFB16 17538 ADD DB,B,B5K1,R1 & JAR Daz2 1529 0K 3
#1008 #5341 5FB17 17999 ADD DB, B,NSKL,RL & JAR D§23 5 R 32 1
@1CUC BS341 5FB19 17540 ALD Db, B,NSK1,R1 & JAR D423 15 33 OR 24
g1CeD 83341 SF814 1751 ADL DB, 8,HSK1,RU & JAR DE26 1535 0% 36
HICUE 85341 SFBIC 17342 DL DB,B,NSK1,RY & JAR Dazd i5 37 UR 38
Y1CUF 83341 SFBIE 17543 ADD DB, B,HSKL,RU & JAR Di23Y 15 39 08 44
81010 85341 SFBIF 17534 ADD DB, B, RSKL,RY & JAR D31 15 41 DR 42 i
B1C11 95341 57821 17343 AL DB, B,HSKL,R1 & JAR D433 15 43 0R 44
81012 85341 5¥822 17546 ADL DB,B,HSKI,R1 & JAR Ds34 1% 45 OR 46
JIC13 #5341 SFE24 17547 ADD DB,B,HSKI,RL & JAR D¥36 1% 47 OR 49
B1C14 B5341 5FE25 17548 ADD DB,B,RSKI,RY & JAR D#37 1% 49 08 S0
B1C15 95341 57827 17549 ALD DB, B, HSKL,R1 & JAR D§33 75 51 0R 92
© B1C16 B5341 5FB29 17558 ADD DB,B,NSK3,R1 & JAR DRdl 7% 53 UR 54
B1C17 83341 5F824 17551 AUD 1B, B,NSKL,RL & JAR D#42 1% 95 OR 36
giC18 85341 SFB2C 17352 ADD DB,B,NSKI,R1 & JAR D434 1% 57 OR 58
81013 #5341 5F82D 175353 ADD DB, B, HSKL,R1 & JAR D#43 1% 99 UR &0
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Addr

B1C1A 95341 SF82F
B1C1B 83341 5FE30
1010 85341 SF832
#1C10 85341 5FB34
Y1C1E 83341 9F835
UICIF @534 3F837
#1028 95341 9r838
81021 03341 SFE3A
91022 83341 3F83C
81023 05341 3FB3D

Ling SWALLOW-5

17354
175333
17336
17557
17339
17339
17368
17361
175362
17563
17631
17632

TITLE Ko F. S

Fri Aug 17 @7:38:22 1998 Fage 23b

i

-5 R LS.
ADD DB, B, HSK1,R1
AUD DB, B, HSK1,R1
ADD DB, B, nSK1, R1
ADD DB, B, NSK1,R1
ADD DB, B, HSK1,R1
AUD DB, B, hSK1,R1
ADD DB, B, HSK1, R1
ALD DB, B, HSK1, R)
ADD DB, B, BSK1,R1
AUD DB, B,B5K1,R1

CODE
b JAR D447 15 61 OR 62
% JAR Diat 13 63 0K 64
& JAR D150 15 65 OR 66
% JAR D452 13 67 OR 6
B JAR D3 i% 69 UR 28
% JAR D855 i3 71 OR 72
& JAR D56 15 73 0R 74
% JAR D458 1575 0K 76
4 JAR DB6Y 15 77 08 78
% JAR D461 15 79 R 60

ON--SELTOR FOLLLME




HALE Listing: Cidbccl.sre

fddr

01024 3713E FOZBS
HIC25 FFFFF LF37C
81026 34307 FFFFF
#1027 323F6 FFFFF

01C28 E0480 1F1F9
81C29 B613E FO3C3
81024 37303 FFFFF
#1€28 45855 Fo46@

21C2C E8461 3341D

B1C2D 34374 1F46R
81C2€ 433r1 13484
B1C2F 61151 33453

#1C38 EB4bY 33410

B1C31 EB4HE 1F1FY
41032 BE15E FO474
81033 37308 FFFFF
81034 FFFEF 33C36
G1035 341D E1053

#1036 45038 Fae0
037 60388 FFFFF
81C38 29118 FFFFF
- BIC33 29115 25430
1038 29183 35343¢
B1C38 FFFFF 3443F

B1C3C 66159 ra38a

Fri fug 17 97:38:22 1990 Page 237

Line B F. S, UN-SECTOR PO MG

17634
17633
17636
17637
17638
17639
17644
17641
17642
17643
17644
17643
17643
17646
17647
17648
17649
17649
17639
17631
17632
17633
17634
17634
17633
17636
17637
17638
17653
17664
17661
17662
17663
17668
17668
17669
17678
17671
17672
17673
17674
17673
17676
17677
17678
17679
17688
17681

4

i AFTER THE DEVICE END DELAY TIRER HAS EXPIRED, THIS ROUTINE WILL SELECY
jALL THE DRIVES THAT ARE UOn CYLINDER, READ THE SECTOR BURBER OF EACH, ARD
JATTERPT TO PRESENT A DEVICE END rUK ANY DRIVE FOUND TO BE ON THE DESIRED

; SECTOR,

i

SECPOLY  nOVE NSKZ,IREG & NOP DRONCYL +BEY THE DRIVE O CYLINDER...
J5R SHBRODS 1BITS FUR ALL DRIVES
RTOR RU,R7 LSRG TO R7
BTO0R RE {HSB!S TO R6
SECPOL1: JSR.P LOGICAL ;LOGICAL DRIVE T0 @
SETPGE LUGICAL_SHR_H3B & JSRP LUGICAL
ADD DO, FOUTL,NSKZ, IREG & HOP TRENBR
RURELB RARL,RS
TSTRBIT RS, VALSECT
BOZ.P PULL1B
SETPGE POLLIB_SHR_HaB & BOIP POLLIE

SGET SAVED SECTOR HO. THIS DRIVE
sVALID SECTOR NUNBER?
s, SEND DEYV. EHD

RTOR R7,R18 & JSR FASTSEL $SELECT A DRIVE

RESETR RU & CJSR ALUZ,RDSECTA ;IF GUGD STATUS, READ SECTOR

XUR AB,FOUTL,RS,R1 & BOZ SECPULIA  ;BAD STYATUS, JuUmP; CURRENT=DESIRED?

BUZ.P POLL1B 1YES, SERD DEVICE ERD

SETPGE POLLIB_BHR_H$B & BOIP POLLIH
i
; The following new (May 199#) code w11l reduce time-oufs on systems that
jhave many (more than 21) drives and are doing Sector Position Relative Sesks
yin BYPASS. This code opens a "vindow" on a per-drive basis to poll for a
jtargar sector range on drives that have had Device End pending for a longer
;time than other drives. The maximum “window" opening 15 7 sectors before
jthe desired sector. The window always starts at U and opens 1 sactor at a
;time approximately every disk revolution that a sector match is not made.

'

JSR.P LUGICAL sLOGICAL DRIVE NO. 10 @
SETPRE LOGICAL_SHR_HSB & JSRP LUGICAL

ADD DR, FOUTL, HSKZ, TREG & HOP LASTSECT ;LOC. OF LAST SECTOR READ
RDREGE  RAHI, RS JHET LAST SECTOR READ (WTO B9
BN $42 s1F ANY SECTUR, Jump

ALDREG  RI,RARI & JAP SECPOLIA  jSAVE CURRENT SECTUR AS LAST
TSTRBIT R, 388 s ISOLATE WINDDW OFENING In O
Y0R  AQ,B,R8,R8 sDELETE THER FROR LAST SECTOR
SUBE  AB,FOUTL,K1,R8 sCURRENT SECTOR ¢ LAST?

SUBB AB,FUUTL,R1,RS & CJAP ALB,SECPOLIF ;YES, JUAP; CUR.) DESIRED?
SUBB AB,FOUTL,RB,RS & CJAP ALB,SECPOLIC jNO, JURP; LAST ¢ DESIRED?
CIP AGB,SECPOLIC s, Junp

i
SECPOL1B: TSTEEQU 384 {HAX. HINDUH OPENING?
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fAddr Line B.F. 8. ONM-SECTOR FOLLING
BIC3D FFFFF 3343F 17682 Uz 542 YES, Junp
B1C3E QEASE FOGEY 17683 AbD DB, 8, REK2 & HOP HEBY +OPEN THE WINDOW HIDER
B1C3F 38110 FFFFF 17684  SECPOLIC: UR AR, FOUTL, R1, RARL SAVE UIRDOKW & LAST SECTOR
17685
BiC4U 133F5 487FF 17686  SECPOL1D: DECRB RS & PUSH sDECR. DESIRED SECTUR
B1C41 43155 Fo400 17687 TSTBIT RS, VALSECT jPOSTTIVE HURBER?
01C42 323F2 33C47 17688 ATOR R2 & BNI SECPOLLE +YES, Junp;  WINDOW TO R2
17684 JSR.P - LOGICAL sLOGICAL DRIVE mt, TO B
81043 EQ4BH 1FIFT 17689 + SETPGE LOGICAL_SHR_H#B & JSRP LUGICAL
B1C44 061SE FB434 17640 ADD DG, FOUTL, H5KZ, [REG & ROP MAXSECT ;LUOC. OF mAX. SECTOR THIS DRIVE
B1C45 37305 FFFFF 17691 RDREGB  RAKJ,R3 +GET NAX. SECTOR TU R
YiC46 3482F FFFFF 17692 -~ RTOR ¥4 sHINDOW BACK TO @-RES,
17693
B1C47 £1151 FYFFF 17694 SECPOLIE: XOR AB, FOUTL, RS, R JUN-SECTOR?
17693 LJPOP.P ALUZ, POLLLY jYES, SEND DEVICE €MD
B1C4B EB481 B341D 17695 + SETPGE POLLIB_SHR_H&B & CIPURP ALUZ,PULLIH
176%
B1C49 46158 FO3BB 17697 TESTR 280 118 THE WINDUW OPEN?
BIC4A FFFFF 33433 17698 Bz SECPOLIA IF HOT, CONTIRUE
17699
#1C4B 45135 FOUEL 17748 TSTBIT  R5,1 118 THIS A ODB SECTOR?
BI040 320FF 32048 1771 0R 18,0 & Bl 542 jYES, JURP; CHECK YHE WIRDUY
#1C4D 1EBSF FU@BY 17782 SUBA Di, 8, n8KZ & nOF HYBH s CLOSE THE WINDOYW
BIC4E 133F3 DATFF 17763 DECRB  RI & CLOOP ALUL i IF PARTIALLY UPER, CHECK AGAIN
BIC4F FFFFF EICSS 17704 Jup SECPULIA UTHERKWISE, CONTINUE
17788
HICSH 29183 3443C 17786 SECPOLIF: SUHB AB,FOUTL,RB,RS & CIAP AGR,SECPOLIB §IF CUR.Y DESIRED, Junp
BICSY FFFFF 3543C 7707 cinp ALB, SECPOLIB i If LAST { DESIRED, JuaP '
81052 FFFFF EAC3F 17748 Jnf SECPOLIC
17783
17718 3  End of new code.
1771 H
B1C53 41174 FEFFF 17712 SECPOL1A: ARD AB,FOUTL,R7,R4 +IF DRIVE On CYL, BIT 15...
1034 41163 33C38 17713 AND AB,FOUTL,RE,R3 & BNI BECPOL2  ;SET FOR THIS DRIVE, Jump
#1055 FFFFF 33C58 17714 BT SECFOL?
BiCa6 37352 FU2B5 7715 RDNSKB R2, DRUNCYL jELSE, SET THE DRIVE 0N CYLINDER...
17716 JSR.P ADDABIT 1BIT FOR THIS DRIVE
41037 EB400 FIFF UIT16 + SETPGE ADDABIT _SHR _HEB & JSRP ADDABLY
1mi7
#1C58 EIBUB Sr463 17718 SECPOLZ: CTL HSSM,RSTUSEL & LBAR SECPOL4  jDE-SELECT THE DRIVE
B1C59 37352 FOM4E 17719 RONSKB R2, SECHASK
B1C3A 3412E 1F37C 17720 ALDREG R2,IREG & JER SABRDDS 1HET SECTOR POLLING MASK
B1C3B 51307 FFFFF 17721 SECPOL2A: MASK AB,B,RB,R7 1P ANY SECTUR [RTERRUPY PERDING...
#1050 323F1 33C3F 17722 #T0R 1 & BHZ SECPULY 108 DRIVE ®-23, Junp
BICSD 51016 FFFFF 17723 HASK AB,0,R1,R6 J1F RO (HTERRIPT PERDENG On...
BICSE 433FH 33460 17724 RESETR RU & BOZ $+2 $DRIVE 24-31, June
BICSF 34379 EQC4S 17725 SECPOL3: RYOR RV,RU & JnP DRVHBR sCORPUTE THE DRIVE nUnBER
1716
B1C6H 3412€ 1F37D 17727 ALDREG RZ, IREG & JSR SRBURTDS CLEAR SECTOR RASK ALL DRIVES
H1C61 3714E FO2BS 17728 ROVE MSKL, [REG & RUP DROMCYL
HICE2 FFFFF IF37C 17729 JSR SHBRDDS GET THE BITS rOX DRIVES...

01063 34304 FFFFF 17730 RTOR RY,R¢ JOR-CYLINDER 50 ME BILL ORLY...




HALE Listing: Cidbecl.sre

Addr

$1064 323F3 EQCIA

U1C65 EY4B8 IFLFF

UICEG FFFFF 3F468
B1C67 FFFFF E1CSB

WICeE EB483 1F123
D1C6Y 34347 E1C28

@1C6A S333E FOGED

21C6B £8402 1F18B
B1CEC 43038 Fo4@0
21C6D £180B 33473
W1C6E 33330 Fogul

DICEF E0400 1F1E9
B1C74 373F1 rOzD4
g1C71 20101 FFFFF
B1C72 FFEFF 34C70
#1€73 35330 Foadt
#1074 3535E FuBud

BIC73 45850 FUE3F
81076 82246 Fuada
41C77 323F1 3F0@1
21£78 91ELF 387FF
81C79 E1887 FFFFF
01674 433r1 4rauc
81C78 C1841 B3CTD
#1C7¢ Cii4r 8a7FF

B1C7D 46348 rapde
UIETE 1EQF E1CL
BICTF 43031 rogar
41089 C1a41 33082
#1081 C1B41 9847F
1082 C1841 FFFFF
B1€83 55351 rada

Line M. F. 5.

1773
17732
17733
17733
17734
17735
17736
17737
17731
17738
11739
17748
17741
17742
17743
17744
17743
17746
17747
17748
17749
17758
17751
17751
17732
17733
17734
17733
17735
11736
17731
17738
17739
17764
17761
17762
17763
17764
17763
17766
17767
17768
17769
17778
17771
17772
1773
17774
17175
17776
17777
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OnN-SECTOR POLLL T NG

BT0R R3 & JnP POLLYTE POLL DRIVES NOT YET OH-CYL{HDER

i

SECPOL4:  JSR.P ADDABIT 1ADD THE BT FOR THIS DRIVE...
SETPRE ADDABIT _SHR_H#B & JSSRP ADDABIT

H T0 SECTOR POLLING NASK

LDAR $42

Jnp SECFULZA

JSR.P DOUBLE

SETPGE LDOUBLE_SHR_H#B b JSKP DUUBLE
RTUR R1Y,R7 & JnP SECPOLY

$GET THE NEXT DRIVE T0 #lLL
JDOUBLE DRIVE RO IF HEEDED

JEHECE ANOTHER DRIVE

+ THIS RUUTIHE WILL DETERAINE WHICH DRIVE 15 TO BE SELECTED, UPPER OR LOHER,
{AND SELECT [V, THE ROUYINE WILL ROV ATTERPT TU CURRECT ANY DRIVE ERRURS,

1 JHCLUDING BEING UNABLE TU SELECT THE DRIVE.

;UPON EHTRY: R13 = PHYSICAL DRIVE RO. (LOWER).

$UPON EXIT:  R1 = DRIVE STATUS,

; R8 = Drive flags this driva

H ALU = 8 if normal drive status

{REGISTERS USED: R®,R1,R8,0 & IRES,

"

t

FASTSEL: RSTRBIT R14,B80 sKESET SECOND DRIVE FLAG
ISR.P GETFLAB JBET FLABS FUR THIS UNLT
SETPGE GETFLAG_SHR_HEB & JSRP GETFLAG
TSTRBIT R4, THOFER s THD DRIVES THIS UNIT?
CTL HSSM,RSTUSEL & BOZ FASTSEL1  ;NU, JURP; DE-SELECT ANY DRIVE
RSTRBIT R13,1 JCLEAR UPPER DRIVE WO, BIT
JSR.P CYLED sLOC. OF CYLINDER THIS DRIVE
SETPGE CYLUD_SHR_HEB & JSRP CYLWD
OR DZ,RSBZ,RANE,RY & HOP RAXCYLD
SUBB DB, FOUTL, RART, K1
CIHE NAGB, FASTSEL
SETRBIT R13,1
SETREIT K14,848

$1/2 HAY. DRIVE CYL. 10 R1

SIF CUR. CYL. 1S € 1/2 PAN...
sDRIVE CYL., Juny

(ELSE, THCR. DRIVE HUMBER AMD...
sSET SECOND DRIVE FLAG

1
FASTSEL): TSTRBIT R13,3F s1S0LATE PHYSICAL DRIVE RO, UNLY
WRTE HSSmA,LUDRBO & HOP SULEAR DRIVE BUS OUT REGISTER

UTO0R RI % PSHLD 1 sDRIVE WO 70 K1

HRIL HSSA, LDDRUSEL, R1 & CLPCHT EVENTZ jLOAD UNIY SELECT REGISTER

CTL HS5M, SETUSEL sSELECT THE DRIVE

RESETR RY % PSHLD 12 sPRESET SELECT VIRER

RD HSGM,RDDRSTI,R1 & CJPUP NALUZ,$+2 ;READ DRIVE STATUS; IF ARY, Junp
%D HS5H,RODRSTL, R & CLPCAT EYCNTZ jREAD STAIUS & DECR. SELELT T(RER

AND DU, B, NSK1, R0 & HOP He3W
WRTL HSSM, LDDRUSEL,RE & Jnp 543
TSTRBIT R1,4F (IUN'T CHECK SEEK END & SELECTED
RD HSSH,RDDRSTL,RY & BuI $+2 ;ANY OTHER STATUS, Jump

RD HS5M,RDDRSTI,RY & CJPCHT EVCNTZ,3-2 jCHECK AGAIN

RD HSSH, RODRST1, R1
RSTRBIT R1,HRITPRUT

jCARD CAGE BITS (CHALLNGR) 10 RO

s DUN'T CHECK MRITE PROTECT




HALE Listing: C:ecl.sre
Addr Ling B.F. 5.

BI04 65141 AFDAT 17778
.

Fri Aug 17 #7:38:22 1994 Page 248
ON-SECTOR POLL MG

XOR DB, FOUTL, ASKL,RY & RTS SKEND+SELECTHINCYLAREADY ;CHECK HORMAL...
s DRIVE STATUS & RETURN




HALE Listings CiSbccl.sre

fddr

U108 C1842 FEFFF
91086 C1042 FFFFF
21087 55352 rabid
91C88 65152 FO@A3

H1CBY 433F1 ASFFF

41680 EQ408 1F1F9
41C8B BE1SE FB4B4
B1C8T 37300 FFEFF
#1C8D 133F8 33099
UICEE 37140 Fd180
d1C8F 34351 AFTFF

21098 34180 FFFFF
B1091 E1018 4FO06
81092 C184) BATFF
Y1093 £1019 4784
3094 FFFFF 88494
41093 E1018 4F006
81036 C1B40 BATFF
H1L97 ELOLY FRFFF
81098 61110 FFFFF
81099 33341 A3409
B1C9A FFFFF E1C91

Line . F. .

17781
17782
17743
17784
17743
17786
17781
17768
17743
17798
1771
17792
17793
17794
17795
17796
17736
17797
17798
17799
178849
1781
17882
17883
178084
17803
17806
17887
17888
17809
17818
17811
17812
17813
17814
17813
17816

OnN-5ECTOR

Fri fug 17 87:38:22 1990

FOLL TR

Page 241

i THE FOLLUWING RUUTINE WILL READ THE CURRENT SECTUR NUMBER FROm A SELECTED

JDRIVE,

UPON EXTT: R1 WELL CONTAIN THE SECTOR RUMBER PLNS A VALLD BIT [F THE

DRIVE HAS NORAAL STATUS (SELECTED, READY, ON CYLINDER, #SEEK ERRUR, #FAULT).

REGISTERS USED:
JUPON EXITY RI

i
i
i
K

DSECT:

i
RDSECTA:

'
i

RDSECT1:

TITLE FOEMAT

R4, RL,R2
= Sector Read + Valid sector
Rl = 8§ 1f abnormal drive status
k2 = Current Drive status

RD HSSN, RDURST1, k2
RD HSSn, RODRSTL,R2
RSTRBIT RZ,MRITPRUT

(bit 1) if normal drive status

READ NRIVE STATUS
$DON'T CHECK WKITE PROTECY

TSTREQU R2,SKENDHSELECT+ONCYL+READY jHURRAL STATIS?

RESETR 1 & CRTS NALUZ

J5R.P LUGICAL

$H0, RETUSH WITH R1 = @

sLOGICAL DRIVE nO, T0 @

SEYPAE LURICAL_SHR_H#B & JSRP LUG{CAL
ADD DU, FOUTL,HSRZ, IREG & NOP SECTIRE ;LOC. OF R.P.S. TIRER THIS DRIVE

RORESB RARY,RE

DECRB R& & BRI $+3

HOvE HSKY,RARD & NOP D#25%
RTOR R3,R1 & RIS

ALDKER RY, RAM)

CTL HSSH,SETAGS & PSHLD 6

RD HSSH,RDDRST), R & CLPCNT EVCHTI
CTL HSSM,RSTAGS & PSHLD 4

CLPCNT EVCRTZ,S

CTL HSSM, SETARY & PSHLD 6

RD HSSR,RDDRST1,RO & CLPCNT EVCNTI
CTL HSSR, RSTAGS

XOR AB,FOUTL,R1, R0

$RET R.P.S. POLLING TIRER AnD...
JDECR. IT; IF nOT @, June
Preset timer = 236

FORCE ON-SECTOR & RETURN

$SAVE DECREHENTED TIRER

;TAG ¢ TO READ SECTOR

+READ THE SECTOR NUMBER

{RESET TAG 4 Anb...

+DELAY 1 psec.

{SET TAG 4 AGAIN

jRE-READ THE SECTOR HUMBER
(RESET 145 ¢

1 THIS SECTOR = PREVIOUS SECTOR?

OR DB, B,ASKL,R1 & CRYS ALUZ,VALSECT YES, INCLUDE VALID BIT & RETURN

JHP RDSECT1

A DEFECTIVE

{ELSE, RE-READ THE SECTOR HUNBER

TEEAE
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Addr Lire FORMAT A DEFECTIVE THRALE
17418
176819 1LDaB@:  EQU %
Y1098 @F322 £1233 17823 CALL R2, [LDRUA $SELECT THE DRIVE
H1CIC 433FQ FFFFF 17828 RESETR RU
#1090 #F322 E1F17 17829 CALL R2,GTDEFCYL $BET THE DEFECTIVE CYLIHDER
BICSE 373F1 FB39C 17834 RDRANB R1,FRSTALT $GET FIRST ALTERNATE CYLIMDER
B1C9F 29101 FFFFF 1780 SUBB AB,FOUTL,RE,RL sDEFECTIVE CYL.C FIRST ALTERRATE?
HICAQ FFFFF 334R6 17832 £JnP ALB, ILD4B1 s YES, Junp
$1CAY 378FF FOEBA 17833 RDRARYD TLDFLG $HET ILD FLARS ARD...
B1CAZ 36Q5F FO288 17834 SETEBIT 20 $SET DEFECTIVE ALTERNATE FLAG
B1CA3 J21FF FOOBA 17833 OLDRAN ILDFLG s ,
BICA4 3418F rBEBY 17836 ALDRAN RE, NDECYL END CYL.= DEFECTIVE ALTERNATE
BL1CAS 2410F FOaBS 17837 ALDRAR RU, CURCYL ‘ sCUR. CYL.= DEFECTIVE ALTERNATE
17838
B1CA6 3335F FOB1M 17839 ILD4B1:  SETRBIT R15,14 +5ET DEF, TRACK FLAG
B1CA7 @F322 E1ICT 17348 CALL R2,GTSTHED $GET THE DEFECTIVE HEAD nd,
Q1CAB 378FF FBOBA 17841  ITLD4B1A: RDRAME ILDFLG $GET ILD FLAGS
B1CA9 4685F FO2¢0 17842 TSTABLY 200 s DEFECTIVE ALVERNATE?
BICAR FFFFF 334AD 17843 BOI ILDaB2 $HU, FIND HEXT ALTERHATE
BICAB 3410F Fd@BC 17844 ALDRAR. R4, REHD $END HEAD = DEFECTIVE HEAD
B1CAC FFFFF EICBE 178435 Jup ILD4d3 sFURRAT THE DEFECTIVE ALTERNATE
17836
17847 3 THE FOLLOWING CODE WILL FIND THE KEXT AVALLABLE ALTERNATE TRACK.
17848
YICAD 3718F FUBBE 17849  ILDaB2z:  RESETRAR CURHD {FIRST ALT. HEAD 15 4
17834 HUYSHB FRSTALT, CURCYL iFirst att, cyl.= Lurrent cyi.
GI1CAE 373F8 FH39C 17858 + KDRAMB  RY, FRETALY
BICAF J418F FOUBS 17859 + © ALDRAR R, CURCYL
17851
@1CBY 37352 F1CB2 176852  ILD483:  RORSKB RZ,%+2 {ERRUR RETRY LUOC.
17833 JSR.P SAVCORT $SAVE IT In CASE OF ERRUR
B1CB1 £0482 JFIB3 17833 + SETPGE SAVCONT_SHR_R4B & JSRP SAVCONT
HCB2 BF322 E1154 17854 CALL R2, [LDSKY JSEEK THE DRIVE
#1CB3 BF322 EICFD 17835 CALL R2,HDREAD 1READ THE HEADER
17836
$1CB4 3710F FO@18 17857 RESETRAM SEN415 +RESET SH-RETRY CUUNT
B1CBS 3535E F0208 17858 RSTRBIT Ri4,200 JRESET ALTERRATE TRACK FLAH
B1CBG 378FF FBOBA 17859 RDRARE I1LDFLG ;GET ILD FLAGS
G1CB7 46148 FA200 17868 AHD DO, FOUTL,nSK1, IERD & HOP H$280 ;DEFECTIVE ALTERNATE?
#1CBE FFFFF 334C8 17861 BUZ TLDaBIA v R0, CONTINUE
B1CBI 631FQ FUOBS 17862 Y0R DB, FOUTL,RARE,RE & HOP CURCYL ACTUAL U¥L.= DEFECTIVE ALTERBATE?
17863 BUZ.P ILDNISS ;YES, FORRAT DEFECTIVE ALTERNATE
BICBA E0402 33357 17863 + SETPE TLDI13J_SHR_H#B & BOZP [LD11SS
17868
B1CBB 3410F FOIFB 17865 ALDRAR RB, PASCHTL ;SAVE THE DEFECTIVE CYLIHDER
H1ICBC J411F FOIFC 17868 ALDRAR R1,PASCHT $SAVE THE DEFECTIVE HEAD

81CED 36B5F FO4BB 17867 SETHBIT 404 $SET FORMAT DEFECTIVE FLAG




HALE Listing: CiSGcel,src

fddr

Q1CBE 321FF FuaBA
BICBF FFFFF E1357

#ICCA 631F0 FOBBY
B1CC1 FFFFF 33402
#1CC2 GO1F8 FOBBY
BICC3 FFFFF 330D/
81CC4 43053 robul
WICLS FRFFF 33007

81CC6 3410F FHBBI
D1CC7 3411F Faube

41CC8 373F9 FouBy
H1CCY 3410F FHBBS

#1CCA 373F0 FUOBB
B1CCB 3418F Fa0BE
81CCC 370FF FUeBA
YICCD 46148 FU400

BICCE £0402 33B61
#1CCF 3685F Fa40d
B1Che 321FF FA9BA
B1CD1 FFFFF E1357

21002 63IF) FOUBB
31603 FFFFF 33CD7
#1CD4 373F8 FOUBS
g1c3 373 FO8Be
#1CD6 FFFFE E1CCE

81CD7 373F) FAOGBE
H1Ch8 373F0 Fu20D

@1Chg 29181 FFEEF
Y1CDA FFFFF 34C0D
HICDB BCIIF FHURE
H1CDC FFFFF E1CBY

81CDD 37168F FodBe
B1CDE 373F1 FUUB3
81CDF 373F 8 FU245

BICEY 29181 FFFEF
BICEL FFFFF 3aCE4
81CE2 aC11F FOABS
O1CE3 FFFFF E1CEB

Line FORMAT

17868
17869
178749
17871
17872
17873
17874
17873
17876
17877
17878
17879
17864
17881
17882

17882 +
17882 +

17883

17883 +

17883
17884
17883
17806
17886
17887
17888
17889
17898
1789
17892
17893
17834
17893
17836
17897
17838
17699
17900
17941
17982
17963
17904
17985
17946
174987
17948
17989
170
17911
172
17913
17914

i
ILD4@3A:

Tt —a wmn e

LD4aB4:

H
TLD4085:

i
TLDal6:

i
1LDagn:

-

¥
[LD448:

A DEFECTIVE

Fri Aug 17 87:38:22 1990
THEACE

OLDRAN (LDFLG
JiP TLD115S

X0R DB, FOUTL,RARE,RB & HOP STCYL
BOZ ILD485

XUR DB, FOUTL, RARE,RY & NOP CURCYL

BNL TLD46
TSTRBIT R3,1
BT ILD486

ALDRAM K@, NUCYL
ALDRAR R1, KM
NOVSAB STCYL, CURCYL
RORARE  RY, STCVL
ALDRAR Y, CURCYL
HOYSHE $THD, CURKD
RORANB  RY,STHD
ALDRAR 8@, CURHD
RURAAD 1LDFLG

Page 243

$SAVE [LD FLAGS
1FURNAT DEFECTIVE ALTERNATE

$15 THIS CYL.= DEF. CYL?

$YES, June

+I5 THIS CYLINDER = CUR. CYL?
iH0, THIS TRACK 1S ALREADY USED
115 THIS A DEFECTIVE TRACK?
(YES, UE CAN'T USE IV

HE HAVE FOUND THE NEXY AVAILABLE ALTERNATE TRACK

$SAVE THE ALTERNATE CYLINDER...
jAND THE ALTERRATE HEAD
ibefective cyl.= Current cyl.

iDefactive head = Current head

$GET THE 1LD FLAGS

AHD D@, FOUTL, HSKT, ZERD & NUP H#40Q ;FURBAT DEFECTIVE ALREADY SEV?

Buz.p JLD11G

SETPGE [LD116_SHR_H&R & BRIP (LD1L6

SETABIT 4@
SLDRAM TLDFLG
Jne 1Lbnal

XOR DB, FOUTL, RARE,R1 & NUP STHD
BHI 1LD406

RORAME RE, CURCYL

RORAMB R1,CURHD

JRP 1LD48e

RURARE R1,CURKD
RORARB RY, nAXHDI

SUBB AR, FOUTL, RB,R1
CIHP NAGB, LD407

ADD AZC, FOUTL, K1, RARE & NUE CURHD

Jup ILbed3

RESETRAR CURHD
RURARB R1,CURCYL
RURARBE RY, HAXEYLD)

SUBB AB,FOUTL,RE,RY
CJnP RAGH, TLD4E8

ADD AZC, FOUTL, K1, RARE & K0P CURCYL

Ine (Lbsd3

EQU §

s YES, FURRAT DEFECTIVE TRACK
$5ET FORBAT DEFECTIVE FLAG
;GU FORAAT THE DEFECTIVE

+THIS HEAD = DEFECTIVE HEAD?
sH0, TRY THE HEXT TRACK

16ET THE ALTERRATE CYL...
JAND THE ALTERRATE HEAD

GET THE CURKERT HEARD
JHET THE HAX. HEAD

115 CURKENT HEAD { RAX?
i, Juae

sINCR. T0 NEXT HEAL...
JARD TRY 1T

$RESET THE CURRENT HERD
{BET THE CURRENT CYLINDER
$GET RAX. DRIVE CYLINDER

118 CUR. CYL.C RAX?

i), HO MURE ALTERRATES AVAIL,
sINCH. TO KEXT CYLINDER AND...
JCHECK [T




HALE Listing: C:Shecel.sre

Addr

B10E4 37350 Fovde
HICED BFS2Z EBETH
YILEG 37358 Fug24
WICET FFFFF £1134

Y1CEB 45853 Fiqpd
BICET FFFFF 334F2
B1CEA 53353 roziy
H1CER 3413F FOOBA

Y1CEC 373FQ FUUFB
B1CED 2418F raoBa

H1CEE 373F0 FOLFC
H1CEF 3410F FOOBB
Q1CFO 3335F fobg
81CF1 FFFFF E1CAD

BICFZ 34330 £1488

#1CF3 37358 rop3A
B1CF4 BF322 EUETB
HICFS 373F0 FOBAF
B10F6 BF322 £1270
B1CF7 37350 rOB22
Q1578 3745F FUdA
BICF9 OF322 EBETC
H1CFA 37370 Fudag
BICFB ®F322 E1274
BILFC FRFFF E1133

Ling FORMAT A DEFECTIVE TRACE

17921
17922
17923
17924
17925
17926
17921
17928
17929
17938
1790

17931 +

17931
17932
17932
17932
17933
17934
17935
17336
17943
17347
17948
173949
17954
17951
17932
17953
17954
17933
17936
17937
17958
17939
17964

ILD410:

i
[LD41BA:

!
1Lh411:

Fri fug 17 B7:36:22 1994

RORSKR R0, D162
CALL R, ISSCALAL
RUNSKE RO, DE36
P 1LDZB+1

TSTRBIT k3,404
BOZ (LD41UA

RSTRBIT K3, 200
ALDRAN 83, TLDFLG
ROVSNB PASCRTI, STCYL
RURAHS  RY,PASCHTL
ALDRAN  RY,STCYL
HOVSHB PASEHT, STHD
RDRANE RO, PASCHT
ALDRAN  RY, STHD
SETRBIT £15,10

NP 1LD492

EQy %
RTOR R3,RQ & Jap 1LD215

RUNSKS &0, Dase
CALL R2, 155CADAL
RDRARE R, ALTCYL
CALL K2, PRTNBR
RDASKB K@, D434
RDHSKE HEA

CALL K2, 1$5CHUA
RDRARB KW, ALTHEAD
CALL R2,PRTNER
Jnp 123

TITLE BEAD A HEADER

Page 249

JRS6: THO ALTS. AVALL.!

i TERRINATE THE 1LD

sFORRAT DEFECTIVE FLAGY
s, FORAAT ($ CUMPLETE
SRESET DEFECTIVE ALTERRATE

jRestore saved Defective cyl.

iRestore saved Defactive head

$SET DEFECTIVE FLAG Aub...
sFIND HEXY AVAILABLE ALTERNATE

EXIT THE ILD

SHSH: 1. ALT, TRK.= !

+GET THE ALTERNATE CYLINDER...
SAND PRIAT (1

: CURSOR POSITION

SEUSITIUN THE CURSOR
SGET THE ALTERNATE HEAD...
sAND ERINT 11
JEXIT THE (LD




HALE Listing: C:36ecl.src

Addr Line READ & HEADER
17362
17963 ;UPOM ENTRY: CURCYL = EXPECTED CYLJHDER
1794 CURHD = EXPECTED HEAD
17965 jUPON EXIT: RO = ACTUAL CYLINDER
17966 Rl = ACTUAL HEAD
17967 R3 = FLAG BYTE
17968 jRegisters used: RU-R4,R11,R12,8 & IREG,
17969
17970 HDREAD:  JSR.P SAVRETS +5AVE RETURN LOC,
UICFD E8482 1F2F9 17978 + SETPGE SAVRETS_SHR_HEB & JSRP SAVRETS
HICFE BF322 E1239 17971 CALL RZ, 1LDRUN $SELECT THE DRIVE IF MECESSARY
BICFF 37352 Fibdt 17972 RDASKB R2, 442 $SAVE RETRY-N-ERROR RETURH. ..
17973 JER.P SAVCONT ;18 CASE OF ERROR
91000 €482 17183 17973 + SETPGE SAVCONT _SHR_HUB & JSRP SAVCOWT
17974
BIDUL B710F FOOLB 17975 RESEYRAR SEN41S $RESET SR-RETRY CUUNT
Y1082 373F8 FUUBS 17976 HDREADU: RDRAMB R11,CURCYL $BET THE CURRENT CYLINDER
B1DU3 3736C FOARE 17977 RURANB R12,CURHD $GET THE CUKRENT HEAD
#1D0s 37759 FoQ08 17978 R DI,L5BZ,H5K2,RY & NOP HEHQGY
Q1045 313BE FFFFF 17979 R AB,B,RH,R14 $5ET FIND ALTERMATE FLAG
H1bwe 37350 Fibe2 17989 RURSKE RU, HUREADY $SAVE SH-ERRUR RETURN...
17981 JSR.P SAVERARTH 1M CASE OF ERROKR
B1D97 EQ400 1F4L6 17981 + SETPGE SAVSARTH_SHR_HEB & JSRP SAVSHRYH
17982
21008 343B3 1FS69 17983  HOREADI: RTUR R13,R3 & JSR DRVHDR $CYL, TU R3 & LUAD EXPECTED HDR.
81007 B1FOY FO038 17984 HRTE H58H,LDXHCT & HOP RDHDR
J1DOA E1HBD FFFFF 17985 LTL HSSM, XnCJCHD $START READ HEADER
17936
@1Dap 35335 FO180 17987 SETRBIT RS, 100 1SEY Sn-READ ACTIVE
H1DAC 3335F FoudL 17988 SETRBIT R15,1 SET READ HEADER FLAG
#1ben 37359 F1D14 17989 RDHSKB R, HDREAD3 1 5A-DUNE RETURM LOC,
17998 JSR.P SAVIRPT 9AVE IT
B1DUE EH400 1F4CH 17990 + SETPGE SAVIRPT_SHR_HB & JSRP SAVIRPT
g1Dar 37359 FelA3 17991 RUHSKB R0,61A8 {SET 50-nS. TINER
17992 JSR.P SAVEHTIR $SAVE 1T
81010 EG408 1F402 17932 + SETPGE SAYSHTIN_SHR _HEB & JSRP SAVSHYIn
17993
17994 JSR.P SRIRPT sCHECK FOR AN INTERRUFT
B1D11 ER4UB 1F37C 17994 + SETPRE SHIRPT_SHR_HEB & JSRP SHIRPT
17995 J5R.P SATIRER jDECK, THE TIHER...
$1012 E4ew8 17408 17995 + SETPGE SHTIHER_SHR _HEB & JSRP SHTIRER
HID13 FFFFF EID1Y 17996 Jhp §-2 AND CHECK AGATH
1 :
81014 E1UHB FFFFF 17998 HDREAD3: CIL HGSA, DIFRST
17993 J5R.P HSHALIR JHPC UALY LOOP ROUY (HE

H1D15 EQ4BB 1F5Z5 17999 +

Frifug 17 97:38:22 199 Fage 2435

SETPGE HSUAITR_SHR_H#R & JSRP HEWALTR




HALE Listing: C:56ccl.sre

Addr

di16 37758 raged
81017 S130E FFFFF
E1D18 5535F Foaut
#1019 55355 Fo1uM

G1D1A £u402 F379
@1D1B C14B1 FFFFF
g1b1C C16B1 veddl
91D1D 453351 FUBIF
BIME 1983 3851E
#1D1F 37160 E1386

Line KEAD A

13684
18081
18682
180403
18844
18065
19049 +
18006
184847
18448
140809
18834
18811
18812

fri fug 17 87:38:22 1999

HEADER

OR DZ,LSBZ,0SK2,R8 & NOP HEQUOY

AASK AY, B, k6, k14
RSTRBIT R15,401
RSTRBIT &5, 10

JSR.P READCYL

Page 246

$RESET FIND ALT, FLAG
JRESET HIOR, READ & SH-ERROR FLANY
JRESET SR-ACTIVE FLAG

{READ THE CYLINDER RO,

SETPHE READCYL _SHR_HEB & JSRP READLYL

RD HSSR, RUDRHD, K1

RD HSSH, RUDRHD, R1 & LDCT 1

RSERBIT K1,1F

JREAD THE HEAD nd, 870 R1 Anb..,
{DELETE THE DRIVE n0, n&B'S

RD HS55A, RDURFLE,RI & CJPCAT EVENTL,$ ;READ HEADER FLAGS [nT0 RY

fUVE SnCSY, ZERD & JAP RTRNG

$RESET CT-BUS PARITY & RETURN
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Addr Line BEAD & HEADER
18814
18015

18816 TITLE HESM DrMé ADDREESS CHEDE LNG




HALE Listing: Ci6ccl.src

fddr

B1hz8 4585F FUz02
V1021 420FF AJFFF
81022 4503E FB108
81023 420FF AJFFF

91024 £8408 1F333
#1023 C10A2 FFFFY
U1h26 C12A2 4r a0l
g1D27 C1891 BBIFF
01028 C2008 FFFFF
81029 450858 FoBLd
#1024 FFFFF 33D24
#1028 370FF FR3S2

B1D2C 43135 roaen
81020 FFFFF 3352F
BIDZE BROFF FFFFF
B1D2F 4605F FOUFF
#1038 631F2 FB35L
21031 68110 33034
Q1032 FFEFF 33034
#1033 420FF AFTFF

H1Dd4 3412F FOI54
81033 3411F FU353
81b3b 3Z1FF FU3aH
UID37 379FF FU351
H1D38 321FF FU357

81039 37U5F ranad
#1034 321FF AFODY

Fri fug 17 ¥7:38:22 1390

Line HSESM DMA ADDREESS CHECELIMGE

13818
18619
14828
18621
18422
18023
18024
18825
18026
18827
14828
18829
18834
18831
14032
18@37
18837
18838
18839
18848
18841
18842
18043
18644
188435
18846
18847
18648
13849
18058
18851
18852
188353
18054
16655
18836
14357
18858
18439
13868
180861
18862

+

i

1 INABADY:
+ DRABADL:
3 SPARE:

i

3 DAAGOUDY:
;DRAGUODL:
1 UVCORY:

DHACHK:

DHACHKP1:

DiseLay 510

Page 248

EQU K354
EQU HY#355
£QY HE356

sLAST SH DHA 4DVR. UPPER IF ERROR
;LAST 58 DHA ADDR, LURER IF ERROR

DISPLAY 51b----
£0U HE3ST
EQU 4358
EQU HE35Y

ISTRBIT R15,8202
RESET@ & CRTS HALUL
TSTRBIT R14,108
RESETR % CRTS RALYL
JSR.P CHKBUSY

JEXPECTED DEA ADDR. UPPER IF ERROR
JEXPECIED DHA ADDR. LURER IF ERROR
JONLY VALLY COPY ERROR FLAG

$HO DATA XFER./TRUNC, JECC CORR?
;YES, RETURN ROW

{READ HEADER UR H.A. FLAGS?
;YES, DnA WAS NOT USED

;Check for HSSM busy

SETPGE CHKBUSY _SHR_H3B & JSRP LHKBUSY

RU HSSH, RDDRCYLM,RZ
RD HSSi, RDDRCYLR,R2 & PSHLD 1

{READ THE LAST SH...
;DRA ADDRESS UPPER...

Rl H5SM, RDDRCYLL,RY & CLPCHY EVCNTZ ;AND LOMER

RD HSSMA, RDIATR, RE
TSTRBIT RO, 10

BHI DAACHKP1
RDRANE NEXTSHL

TSTBIT RS, Ged
BUZ $+2

INCRE

TSTUBIT HEFF

XOR DB, FOUTL,RARE,RZ & NOP NEXTSAU

XUR 4D, FOUTL,R1, ZERD & BRI $+3
BNT 842
RESETR & RTS

ALDRAR RZ, INABADY
ALDRAR R1,DAABADL
HLDRAR DRAGOODL
RURAND NEXTSMU
HLDRAR DRAGOOBDU

ROMSKO 8
BLDREG RAME & RTS SEN2WY

;Read HSSH nterrupts
1Did the HSSM go 'busy'?
iYes, wait for not 'busy’
6t expected DRA lsb's

TWRITE DPERATION?

$IF HOT, Junp

JINCR, LSB'S 41

$ ISULATE YALTD BITS

SUPPER DRA ADDR. 0.K?

sND, JURP; LONER ADDR. 0.K?
sHll, Junp

JADDRESS (S KOUD, RETURN

{SAVE THE BAD ADDR. nSB'S...
;ARD LSB'S FOR DISPLAY

$HAVE EXFECTED ADDR. LSH'S

$BEY EXPECTED ADDR. nSB'S ARD...
$SAVE THER FOR DISPLAY

JSET SENSE 9, FORNAT 2 =..,
JHDB §1 DRA CHECK & RETURN
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Addr Line HSSM DMA ADDREESS CUHECE LNG
18464
18860 DiseLay 51t
18066 ;UDHBADU:  EQU HE35A sLAST U-DH4 4DDR, UPPER IF ERROR
18867  ;UDNBADL: EBU H#35B JLAST U-DHA ADDR. LUHER IF ERROR
18968 ;URDDMAU: EQU HEJSC JENDING U-DHA UPPER [READ]
18669
16878 bIseLay S1F
18871 ;UDRGOODU: EQU H$33D JEXPECTED U-DHA UPPER IF ERROR
18872 ;UDMGOODL: EQU HE3SE {EXPECTED U-DHA LUMER IF ERROR
18873 URDDAAL:  EHU HEJSF JENDING U-DRA LOHER [READ]
18674
18875 3 THIS ROUTINE CHECKS THE U-GIDE DWA ADDRESS AT THE CORPLETION OF A U-H1DE
18876 OPERATION. IF YHE ACTUAL AND EXPECTED ADDRESSES RISCUMPARE, THE ADDRESSES

V8877 WILL BE SAVED IN THE ABOVE DISFLAYS. 1IN ADDITION, BIT & OF SENSE BYTE 8,
189078 ;FORMAT 2 MILL BE SET AND A FLAS BIV (R14=1808) WiLL BE SET. SETVING THE FLAG
18879 ;ALLOKS THE CURRENT OPERATION TO CONTINUE, BUT AN EBUIPRENT CHECK WILL BE
13880 ;BEHERATED AT THE Enb,

18881
13692 CHEUDnA: EOQY §
Y1l13B 45USE Fuidz 18687 TSTRBIT R15,2 iTruncation?
91D3C FFFFF ASFFY 18083 CRTS HALUL iYas, raturn
#1030 45855 FOBBY 18089 TSTRBIT k5,800 jérite operation?
BU3E FFFFF 33D42 18099 B8R CHEUDRAL jYes, juap
18891
BIDAF 373F2 FUSSC 18092 RORARE RZ,URDDNAU “$GET EXPECTED READ DRA UFPER...
H1D48 273r1 FOISF 18993 RURAMB Rt,URDDIAL 1ARD LUHER
W1D41 FYFFF E1D44 18894 JRE CHEUDRAZ
18035
014z 373F2 FU268 18896  CHEUDNAL: RORAMB R2,UADDRU $GET EXPECTED WRITE DRA UPPER...
21043 37371 FO269 18897 RURAMB R1,UADDRL AND LOWER
15898 ; :
91Ds4 45055 FOBA3 18899  CHEUDRAZ: TYSTRBIT R3,3 1UDD START OR ODD END FLAG?
#1045 68355 33347 18180 X0R AQ,B,RS,R3 & BOZ CHKUDHAS $YES, RESET [T; w0, Jump
Bilde @B3F) FFFFF 18181 INCRB R1 s INCR. EXPECTED DnA ADDE,
91047 43341 FROFF 18102 AND DB, B, HSKL,R1 & ROP HuFF ISULATE 8 LSB'S
RID4B FFFFF 33D4A 181083 BNI CHKUDRAZ i IF THEY ARE nOT 8, Junp
81049 QBIF2 FFFFF 18104 [HCRB R2 +IHCR, THE HSB'S
18185
18186 CHKUDHA3: JSR.P CHKBUSY jCHECK FUR HSSR BUSY
01044 EQ400 17535 18185 + SETPGE CHEBUSY SHR_H#B & JSRP CHKBUSY
81D4B C1830 FFFFF 18187 RD HSSH, RDUARN, RY $GET U-SI1DE DRA nsB'S...
g140 C1030 4rBdt 18199 RD HSSH, RDUARM,R® & PSHLD 1 $INTG RD Anb...
B1bab C1@23 BRTFF 18109 RD HSSR, RDUARL, RS & CLPCNT EVCNTZ jTHE LSB'S INTO &3
UID4E U284 FFFFF 18119 R HSSA, RUIKTR, RY
B1DaF 48148t FFFFF 1811} AND A FOUTL, R4, ZERD jCHECK AGAIN FOR BUSY
BID5Y FFFFF 33044 18112 Bl CHEUDHAS $IF YES, WALY FOR NOT BUSY
1613
B1D51 61120 FFFEF 18114 XU% AR, FOUTL,RZ,RY jHERTS LLKY
#1052 61131 33B35 18113 I0R AB,FOUYL,R3,R1 & BAL CHEUDRAS ju0, JuaP; 158§ 0.8?

BIBS3 FFEFY 33055 18116 Bui CHEUDRAS $NO, June




HALE Listing: Ci36ccl.sre

fddr

D54 FRFFF AFIFF

#1053 4305E F1008
PL0S6 FFFFF AJFFF
Q1DS7 3412F FH3SD
01038 3411F FRISE
B1D39 3418F FU35A
#1054 3413F FB35E
Q1038 37850 Faupz
#1050 S21FF Fu020
91030 3535E F1dup
BIDSE FFFFF AFTFF

BIDAF 43195 F480
H1068 FYFFF 33366
D61 53355 F4848
91062 DADFF FFFFF
81063 46B3F FOGFF
g1D64 FFFFF 33066
81062 BBIFY FFFFF
B1D66 3431F FB33C
81067 321FF AF3SF

Line HSSH DMA

18118
18122
18123
18125
18129
131349
18131
19132
18133
18134
18133
18137
18160
18161
18162
14163
18164
18163
18166
18167
18168
18169
18178
18171
18172
18173
18174
18173

Fri fug 17 87:38:22 1390

RTS

1

CHEUDNAS: TSTRBIT Ri4, 1060
CRTS  RALUZ
ALDRAH R, UDNGODDY
ALDRAH R1, UDAGOUDL
ALDRAN R, UDHBADY
ALDRAR R3, UDABADL
RDNSKE 2
WLDRAR SEN298
SETRBIT R14, 1800
RTS

ADDRESS  CHEDE TNGE

Pags 254

jsitheruise, noraal return

;15 THIS THE FIRST ERRUR?
801 not, return

;SAVE EXPECTED U-DnA UPPER...

FARD LUMER FUR DISPLAY

;SAVE BAD U-DNA ADDR. UPPER...

1ARD LOMER FOR DSPLAY

;HDR U-SIBE DA CHECK SENSE
$SET SERSE 8, FURNAT 2

$5ET THE ERRUR FLAG

i%and raturn

+  THIS ROUTINE SAVES THE EXPECTED U-DmA AUDRESS ON READS,
j

HXTUDMA:  THTBIT RS, 46008
BUT HXTUDKAL
RETRBIT RS, 4040
INCRD
TSTEBIT H#FF
BHZ HXTUDAAY
INCRB RI
HATUDRAL: ALDRARU R1,URDDNHAU
DLDREG RAME & RTS URDDRAL

TITLE BURE NISCELLAREOUS ROUTINES

sADD DNE BYTE FLAGY

$IF HOY, Sun

sRESET ADD ONE BYTE FLAG
§ INCR. EXPECTED Dna LSB'S
s ISULATE 6 LSH'S

s IF THEY ARER'T 9, Jump
JELSE, INCR. THE MSB'S

1SAVE EXPECTED U-DMA UPPER...

1ARD LOWER; RETURN




HALE Listing: UiSGecl.sre

fddr

B1DEE FYFFF EBZCH

B1D69 433FQ FFFFF
91D6A 45850 FOQ6d
#1D6B £B780 FFFFF
BIDGL 38301 FFFFF
BIED 91CIF aFads

BIDGE 817808 BBTFF
MDEF 37455 FUOFF
#1078 31303 FFFFF
G171 48330 FFFFF
81072 9108F atuol

HID73 81733 HBTFY
81074 AIBIf FFFFF
#1h75 91D9F AFIFF

Fri Aug 17 67:38:22 1994 Page 251

Line HURE MLSCELLANEOUS ROUTINES

18177
18178
18179
18188
18181
18182
16163
18184
18183
18186
18187
18188
18183
18198
18131
18197
18193
18268
19281
18262
18283
18203
15212
18213
13214
18215
18216
18216
149217
18223

RULTPLYD: Jnf puLTRLY

3 THIS ROUTINE INCLUDES THE LOGICAL DRIVE NUMBER 1N THE HEADER THAT 18
sHRITTER On EACH RECORD 0F A DRIVE, THE 4 LSB'S OF DRIVE NURBER ARE WRITTER
1IN THE 4 RSB'S OF THE UPPER CYLINDER BYVE. THE 2 nSB'S OF DRIVE HUNBER ARE
sHRITTEN [N THE 3 nSB'S OF THE HEAD BYTE.

1]

;UPDN ENTRY: R3 = LOGICAL CYLINDER

: R3 = RECORD AD.

; R12 = HEAD WO,

; R13 = PHYSICAL DRIVE RO,
JREGISTERS USED: RB,R1,R3 & 0.

]

DRVHDR:  RESETR RY sNl DRIVE 0. In HEADER OFTYON
TSTRBIT K@, 68 s [SOLATE THE 2 RSB'S In 0
XUR AU, LSBZ, KM, RY s1SULATE 4 LSB'S In R
UR AQ,B,R12,R1 SHERGE ASB'S WITH HEAD RO,
WRTL HSSM,LDURHD,K1 & PSHLD 4 ;LOAD HEAD RO. & DRIVE mSB'S
LSHFT2 RY,RY sPUSITION DRIVE LSB'S AND
ADD AB, LSBT, K@, K8 & CLPCNT EVCNTZ
RDASKO HEFF
UR AB, b, RY, K3 SHERGE DRIVE LSB'S WITH CYL. RSR'S
AHD AR, B,R3, M  (SOLATE £YL. 1B'$ [0 RO...
WRTL HSSM,LDDRCYL,RY & PSHLD 1 3LOAD YHER

LSHFT2 R3,R3 sPOSETION DRIVE LSBTS/CYL, H9B'S...

ADD AB,LSBI, R4, 13 & CLECNT EVCNTI
WRTU HSSR, LUDRCYH, R3
HRTL HSSM,LDDRREC,RY & RTS

sAND LOAD THER
sLUAD THE KECURD NO. & RETURM




HALE Listing: Ci36cel,sre

Addr

01076 EGRIE FFFFF
U1D77 E4UT7E 1F58Y
#1078 £487D 157581
#1073 40872 17381
U174 E4477 1581
91D7B FFFFF 3ESTD
#1D7C 37357 ruour
41D7D EL10MB FFFFF
HID7E E112 FYFFF
YID7F E1013 FFFFF
HIDBY FFFFE EB34

81061 £4404 1F3B4
Uib82 £QdIy AF7FF

#1D83 E4484 FIFFF
#1084 E4208 FFFFF
Y1085 EAZ2HB FFFFF
B1D36 £4488 AFTFF

Fri Aug 17 87:38:22 1999

Line MORE HISCELLANEDUS ROUTIHES

18234
18231
18232
18233
18234
18233
18236
18237
14238
18233
18244
18241
14242
18243
18244
18245
18246
18247
18248
18249
18238
18274
18273
18280

UPITGOOD: CTL SHC,UMPRST
CTL HI0,SPILCHY & JSR CLRUIO
CTL HI0,5PILCHZ & JSR CLRHIO
CTL HIO,SPILCHI & JSR CLRH(Y
CTL HIO,5PILCHA & JSK CLRHIO
LJHP CACHE, 542
RDHSKB &7,7
CIL S8R, RSTUSEL
CTL  HSSM,RSTAG
CTL HSSH,RSTAN2
Jne CLEHBSR

i
CLRHIO:  CTL HIO,HIUYGTS & J5K CLREF4)
CTL SHC,URPRST & RIS

!
CLREF:  CIL HIO,HIDTGTS
CTL HIO,EFREQS
CTL HIO,EFREOR
CTL HID,HIOTSIR & RTS

Page 232

+DE-SELECT HAIO

$SELECT HAN-1 & CLEAR E.F.
tSELECT HAID-2 & CLEAR E.F.
$SELECT HATU-3 & CLEAR E.F,
{SELECT HALD-4 & CLEAR E.F.
;1f Lache, Toggle 15 already set
$5ET TOGELE = 7

jClaar Unit Select tag
jClear drive Tag 1

jClear drive Tag 2

1CLEAR HSSH BUARDS & RETURN

$THIS ROUTINE HILL...
JREGET ARY E.F. THAT...
+HAY BE SET 1n AN HALO

TITLE RELATIVE ADDRESS COMVERSTONM CHECE NG




HALE Listing: CiS6ccl.sre

Addr

ging7 373F1 FUbie
#1038 43851 Fe01f
81089 323F8 FFFFF
B108A 68711 FFFFF
#1088 B1711 FFFFF
#1D8C 333F1 Faees

Hubeh 373F2 rozn7
O1DBE DBFF2 FEFFF
81D6F 353F2 Fu2bg
#1098 81722 1F368
91031 323F4 FFFFF
81092 24303 FFFFF

21093 377F2 FO209
81094 337F2 FEFFF
81095 34381 1F3R4

#1096 373F2 FAXCD
91037 273F1 FEd15
81098 FEFFF 1F3A4

01099 B1363 FFFFF
B109A FEFFF 31D3C
H1D9B BB3F4 FFFFF

#109C 3715E FUzB8
81030 FFFFF P37
@IDIE 61138 FFFFY
#103F 68148 33041
BIDAB FEFFF ASTFY

91DA1 37358 Fo040
B1DA2 3416F FOU21
B1DA3 FFFFF £844D

Fri fug 17 B7:38:22 1930 Paga 253

Line BELATIVE ADDREESS CONVERSTON CHETEY ME

18282
18284
18248
18784
18294
18291
18292
18293
16295
18295 +
18295 +
18293 +
18299
18304
1838
18302
14304
18304
18349
18218
18311
18313
18217
18318
18319
18324
18321
18322
18323
18324
18325
18326
18327
18328
18329
18338
18331
18331 +
18331 +
18332

ANDRCHI

—~ ~ -

-~

—e - cww

RDKAHE K1, SENUD
TSTRBIT R1,1F

410k RB

XOR AG,LSBZ,R1,R1

ADD AB,LSBI,R1,R1

R DB,B,RARE,R1 & NUP SENUS

LMD RZ,LYLDIVAN

RORAMB  R2,CYLDIVAN

ROXFR  SHC,,RZ

OR DB, B,RAME,R2 & NUP CYLDIVAR#L
ADD AB,LSBI,R2,RZ & JSR AULTRLYDS
aro8 R4

RTOR RY,R3

08 DZ,LSBZ,RARE,RZ & NUP WRDSTRK
OR 18,L§B1,,R2
RTOR RE,R1 % JSR ADDRCHKAS

RUKARE K2, RECLNTH
$AB DZ,3,RANE,R1 & HOP SEN412
J5R ADDRCHKAS

ADD AB, B,R6, R3
CJHP HCARRY, 542
INCRE R4

NOVE RSKZ, IREG & HOP EFADDRES
JSR SMBRUDS

L0R AB, FOUTL, K3, R

XUR AR, FOUTL, R4, ZERO & BRI $+2
CRTS ALUZ

SETHBIT 88, SENZA9
RUNSKS  R0,80
ALDRAH  R@, SENZEY
JHP READS?

SCGET CYLINDER MSR'S & HEAD

s SOLATE HEAD M. (0 U AWD...
SHOVE YT T0 RE

s ISULATE CYLINDER RSB'S ARD. ..
SHOVE THER INTO FDSTTION
sRERGE WITH THE CYLINDER LSB'S

+< % Cylinder divisor
JGET 12 8BS
$PUT 1IN UPPER REGISTER
jOR [N 12 LS5BS
;CORPUTE HORD RELATIVE CYLINDER
{HSBTS T0 R4
+LSB'S T0 R3

+{ 1/4 HORDS PER TRACK TINES Z...
sTINES 2 AGATN, TIRES...
SHEAD WUl.= FILE WORD RELATIVE HEAD

JRECURD LENGTH TIRES...
$SRECURYD HUABER -1
sCORPUTE FILE HORD RELATIVE RECORD

1ADD HOKD NURBER
s (F RO CARRY, Junp
s INCK, HSB'S

SRET SAVED RELATIVE ADDRESS
TLSR'S THE SAREY

SN, JURP; MSB'S THE SARE?
1YES, RETURN

ADDEESS MISCOMPARE,  PUSSIBLE ALY FRILURE OR SNB RERORY FAILURE,

;5et Sense = ALU failure

sSEND EQUIP, CHECK
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Addr Line RELATIVE ADDRESS CONVERSLONM CHEDE TNG
18333

QIDA4 FFFFF IFSEG 18334 ADDRCHKA: JSR MULTPLYDS

01045 01302 FFFFF 18335 ADD 48,8, %0, R3 SADD THE LSBS

B1DAG FFFFF ALFFF 18336 CRTS NCARRY +1F N0 CARRY, RETURN

01DA7 9B2F4 AFTFF 18337 {NCRB R4 b RTS S(NCR. NSB'S AND RETURR
18338
19333

18348 TIILE HSSM DATA FATH CONFTITDEMIE TEST
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Addr Line HESM DATA FATH CONFTDENCE TEST

18342 ;  THIS ROUTIRE [5 THE HS5H DATA PATH CORFIDEARCE TESY. (7 WORKS [n
18343 ;CONJUNCTION HITH THE neC T0:
1834¢ ;1. DOMBLE CHECK THE DRIVE POSITION. [LE,, CORRELY UYULINDER & HEA)
18345 3 2. CHECK THE XnCY BYTE-TU-HURD CONVERSIOH.
18346 ;3. CHECK THE XHCL WURD-TU-BYVE CONVERS (N,
18347 3 4. CHECK DATA THRU THE nbb.
19348 ;5. CHECK HDB SEQUERNCER OPERATION (READ & HRITE NATA).
18339 3 L. CHECK PRUPER DMA OPERATION (58 & U-SIDE)
18338 ;7. CHECK DIF FIFO (READ HEADERS).
18351 3
18352 3  THIS CONFIDENCE TEST WILL BE EXECUTED PRIUR TU THE READ OR WKLTE OF THE
18353 ;FIRST RECURD OF A DATA TRANSFER. HORAAL ERRUR RECUVERY PRUCEDURES WILL BE
18354 ;ATTENPTED WHEN READING HEADERS. HUMEVER, O ERROR RECOVERY WILL BE AVTERPTED
18335 ;IF ANY ERROR IS ENCOURTERED WHILE EXECUTING THE CONFIDERCE TEST.
18356
18357 ;UPON ENTRY: RI1 = CURRENT CYLINDER (LOGICAL)
18358 R12 = CURRENT HEAD
18359 ;Registers used: RH,RI1,R3-R5,R8,Q & IREG.
18368
18361 BYTEZWD: EBU H#zl $HPC BYTE-TO-HORD ROUTIRE
18362 WD2BYTE: EQU HE2D {RPC HORD-TO-BYTE ROUTIHE
18363
18364  PATHCHK: EQU ¢

21DAB 3718F Fad18 1638Y RESETRARN SEN41D +RESET SA-RETRY COUNT
18381 SETHBIT 48,5EN189 ;1550 Test failure Sense

01DAY 37358 roBsd 18381 + RONSKE RO,

UIDAA 3410F rudes 189341 + ALDRAM  RE, SENIWY

DIDAB 3416F riBz1 18382 ALDKAN BB, SENZY9 ;1o Sense 4, format 2 also

18383
HIDAC 37308 F1DUE 14384
18383

H1DAD EH4BB 1F4CE 16385 +

UIDAE 37332 F1DB1 18386
18387
Y1DAF €492 1F2F9 18387 +
H1DBY E4LFO E1DDY 18388
18389
Q1bB1 373F2 FRB1G 18390
#1082 611C1 FFFFF 18301
18392
01083 £448Y 13E18 18392 +
81DB4 343B4 FFFFF 18480
91083 61148 FFFFF 18482
18443
31086 EG4B8 13E€27 18483 +

RURSKB RB, HUREAD SREAD HEADER RETRY ON...
JSR.P SAVSHRTH JERRUR RETURN LIC.

SETPGE SAVSRRTH_SHR_HAB & JSKP SAYSHRTH

RDASKD RZ, $+D83 sRORMAL RETURN LOC,

JSR.P SAVRETS SSAVE 1T AnD...

SETPRE SAVRETS_SHR_MEB & JSKP SAVRETS

CTL HID,DENCHT & JAP HUREAD] sKEAD A HEADER; DISABLE HAID TAGS
RDRAHB RZ,SEN415 $GET THE RETRY COUNT
XOR AB,FOUTL,R1Z,R1 JACTUAL HEAD = EXPECTED HEAD?
CJSR.P NALUZ, SHERR 1 sND, ATTERPT ERROR RECOVERY
SETPGE SHERR1O_SHR_HB & CJSRP NALUZ,SRERR1

RTOR R11,R4 sEXPECTED CYL. T0 R4

XUR AB, FOUTL, R4, R0 SACTUAL LYL.= EXPECTED CYL?
CJSR.P NALUZ, SHERR11 sN0, ATTENPT ERRUR RECOVERY
SETPHE SRERR11_SHR_HEB & CJSRP NALUZ,SHERRUL
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Addr Line HESM DATA FATH CONFIDENCE TEST
D10B7 433FA FFFFF 18404 RESETR R10 SCLEAR SECOND TEST FLAG
DIDBE 3716 FOMIB 18405 RESETRAN SEN415 sRESET SR-RETRY COUNT

18406 PATHCHKY: JSR.P GETFLAG SHET EAPECTED HEADER FLAS [HTD RY
1DBY EO402 1F18B 18406 + SEYPGE GETFLAG_SHR_HAB & JSRP GETFLAG
01087 333FA FFFFF 18417 0R 8,B,,R18

18418
BIDBE FFFFF 330BF 18419  PATHCHKI: BN PATHCKIAS sIF SECOND TEST FLAG, Jump
BLDBC 45058 FOUFF 18420 TSTRBIT 8, MeFF s [SOLATE SISN(FICANT BOYS [H 0
Q108D 60130 FFFFF 18421 XOR AU, FOUTL, k3, ZERD SACTUAL FLAGS = EXPECTED FLAGS?
BIUBE E45FF 33621 18422 CTL HIO,CLRHSIN & BAI PATHERRZS N0, ERROR EXIT

18423

18424 3 THE DRIVE IS POSITIONED PROPERLY. THIS CODE WILL VERIFY THE PASSING UF
13425 ;DATA FROM THE DUF & #PC THROUGH THE HDB & PRUPER ASSERBLY OF THE DATA
18426 ,(BYThS) IHT0 HURDS On THE XnCl.

19427
ULDBF BIFGD FOUZC 18478 PATHCKIA: WRTE HSSH,LDINC) & HOP BYTEZUD
910C0 £108) FFFFF 18429 LTL HSSH, XRCJCHD s INITIATE BYYE-TO-HORD CHECK
BINCI 37350 FODUY 18430 KDNSKB RY, HaDU3 $10-5, TIRER
18431 JSR.P SAVUTIn SSAVE 1T (n CASE OF TLRE-UT
IUC2 EDABY 1F4CH 18431 + SETPGE SAVUTIN_SHR_HEB & JSRP SAVUTIA
O3 37350 FLET 18432 RDRSKB KW, PATHERRS JERROR RETURN
18433 J5R.P SAVSHRTN SSAVE IV JUST In CASE
Q10C4 £0400 1F4T6 18433 + SEYPRE SAVSHRTA_SHR_HEB & JSRP SAVSHRIN
DIDCS 37350 FIE1Z 18434 RURGKD KM, PATHERKY sSH-DURE (ERROR) RETURN
18435 ISR.P SAVIRPT JSAVE IT [N CASE UF ERROR
WIDCE EQ46D 1FACH 18435 + SETPGE SAVIRPT_SHR_HAB & JSKP SAVIRET
BC7 37160 FYFFF 18436 HOVE SMCST, ZERU
WICE FFFFF 1FE30 18437 J5R ASHURDS sASSEMBLE REFERENCE WORDS
19438

18439 ;  THIS CODE WILL READ 4 WORDS FrORM THE XRCI VIA THE U-BUS AND COMPARE THER
18440 ;WITH THE EXPECTED VALUES THAT WERE PREYVIOUSLY STORED.

18441
B1DCY 433F8 FFFFF 18442 RESETR RS iReset data error count
D1DCA 3715E FOEF 18443 HOVE H5KZ, IREG & HOP WORDE-t ;LOC, OF REFERENCE DATA
01DCB 37332 FOBA4 18444 RORSKB  R2,4 1Mo, of words to check
13443
B1DCC 37354 FOBB4 18446  PATHCHK2: RDASKB R4,4 {5ET IDR nASK
HIDCD E4418 1FGAT 18447 CTL W0, HSIHGTS & JSR CHKTAGS jCHECK FOR A 1DR
18448
H1DCE 373B3 FFFFE 18449 RUREGB UBKZ,R3 {READ DATA 12 nSB’S AND...
B1DCF 37344 FFFFF 18439 RORESB UBR1, R4 ;24 LEB'S
B10D@ E437F FFFFF 18451 CTL HIO,SIDACK ACKNOHLEDGE THIS YURD Aub...
#1001 133F2 FFFFF 184532 DECRE  R2 jlecr. word count
BIDDZ E45FF 1F611 18453 CTL HL0,CLRASIN & J5R RDNEXTS $6ET THE REFERERCE DATA
41003 61144 FFFFF 18434 TUR AB,FUUTL, R4, R PDATA 24 LSB'S 0.2
B1bbd RUIIM 33DDE 18455 f0R AR, FOUTL, RS, ZERD & BNI $+2 M0, JUnP; 12 nSBYS O.K?
91005 332F2 33508 18456 UR 18,8, ,R2 & BUL $+3 iYes, junpj Lheck word count

BINDE UB3FE FFFFF 18457 1HCKE  RB jlncr. data ervor count




HALE tisting: C:d6cellsre

fddr

U107 333F2 FFFFF
B10D8 34948 33DCC

PIDDY £4428 FFFFF
J10DA 3705F Foagr
@1DDB 46363 FFFFF
81DDC EB4B0 35HBA
81bDD 37352 F1DDF
B1DDE EQ4BG 1Fa72

Q1DDF EW408 1F4ER
Q1DEQ FFFFF ELDDD

B1DEY 33368 FFFFF
81DE2 C16C8 33E25
BIDES CIHCA FFEFF
B1DE4 FFFFF 33E14

B1DES EB400 tF342

Fri Aug 17 ©7:38:22 199 Page 257
Line HSSM DATA FATH COMFIDENIE TEST
19438 iR 13,8, ,R2 jCheck word count
18459 ALDREGY R4, ZERD & BNI PATHCHKZS 5 1F NUN-ZERD, READ NEXT HURD
18468
18461 LTL HI0, HSIRGTR ;CLEAR HAIO SIRULATE TAGS
18462 RDNSKQ HeF
18463 AnD Dl B, SNCST,RY 1ANY PARITY ERROR?
18464 BHZ.P IRPTYI241 s YES, PRUCESS IV
18464 + SETPGE IRFT1Z+1_SHR_H#B & BNIP 1RPTIZ41
18465
18466 PATHCHK3: RUNSKH RZ,$+D42
18467 JSR.P UIRPT JEHECK FUR W-CURPLETE
16467 + SETPGE UIRPT_SHR_H#B & JSKP UIREY
18468 JSR.P UTINER $ 1718 HOT, DECR. TINER...
18468 + SETPGE UTINER_GHE _Heb & JSkP UTINER
13469 Jnp PATHCHKS $AND CHECK ABAIR
18470
18471 114 IB,B,,R8 sAny data errors?
18472 RD HSSH,RDDREC, RO & BAZ PATHERRY  ;Yes, error out
18473 RD HS55m, RDDREC,RE jRead the test status
18474 BHI PATHERR1S ; IF HOR-ZERD, PROCESS ERROR
18475 JSR.P CLRHSSHA jCLEAR THE HSSNh BUARDS

18475 +

SETPGE CLRHSSHA_SHR_HEB & JSRP CLRHSSNA




HALE Listing: LiSbocl.src

fddr

01DE6 BLFew rag2y
HIDE7 E108D FFFFF
01DE8 3713E FO3EF
81DE9 37358 FoQw4
B1DEA 37338 FIDFC

B1DEB EQ48B 1F4CE
B1DEC 37358 F2B3E

#IDED E6480 1742
UIDEE E4419 FFFFF
B1DEF 37354 funuz

B1DF@ £4482 1FE1
HIDFY T2UFC FFFFF
AIDEZ 74988 FFEFY
BIDF3 74184 1Feu]

HIDF4 £4481 FFFFF
QUDFT E40BF FFFFF
B1DFG 1338 FFFFF
UIDF7 E45FF 330FY

BIDFE E4402 FFFEF

31DF9 EB2BH 3F37C

WIDFA EB40W 1F4DB
810FB FFFFF E1DF9

BIDFC E4428 4r@it
Q10FD £10C8 847FF
B1DFE 333FA 33€14
HIDFF UF3eA 33EMm
§1E86 34384 E£1DB9

Q1EQ1 B1FGH radaz
ULER2 E100D FFFFF
HIEQS E46F1 FFEFF
Y1ERS 3710F Foees

Fri fug 17 B7:38:22 1994

Line HEHEM DATA FATH CONMETDEMOE

18477
18478
18479
18480
18481
18482
18483
18484
18485
18486
18486
18487
18448
18488
18489
16490
18491
18492
18993
18494
18495
18496
18497
18494
18499
18549
18581
18502
18593
16503
18504
18514
18505
18586
18587
18508
18509
18918
18518
14528
18521
18522
18523
18524
18525
18526
14527

; THE DRIVE POSITIUN HAS BEEN VERIFIED,

Page 238

TEST

THE DATA PATH FROR THE DIF, THRY

THE NDB AND THE XHC1 BYYE-TO-HURD CURVERTER HAS BEEN VERLFIED. HUW THE DATA
$PATH TN THE OPPOSITE DIRECTION WILL BE CHECKED.

?

WRTE HSSM, LOXACT & HOP WDZBYTE
CTL HSSR, XHCICAD

HOVE 1SK2, [REG & NOP WORDO-1
RDNSKB R, 4

RDASKD RY, PATHCHKG

J5R.P SAVIRPT

s INITIATE WURD-TO-BYTE TEST
sLOC, UF REFERENCE HORD U
sh. OF HORDS TU WRITE
;$1-DONE NURMAL RETURR
SSAVE 1T

SETPGE SAVIRPT_SHR_H#B & JSRP SAVIRPT

RONSKE RY, 2B3E
JSR.P SAVSATIN

s 20-HS. SA-IRPT. TIRER
$SAVE 1T

SETPGE SAVSAYIN_GHR_HeB % JSRP SAVSNTIR

CTL HIO,HSIAGTS
RDNSKE R4,2

1

PATHCHKS: CTL H10,HDRVGTR & JSR RDNEXT$
HOLURES UBR3
NALDREGL &4, UbRZ
RALDRES RY,UBRI & JSR UHKTALS

CTL H10,HDRVETS

ETL HI1, SUDALK

DECRB &8

ETL HIU,CLRHSIR & BN PATHCHKSS

CTL HIO,HDRVGTR
JSR.P SHIRPT

SETPGE SMIRPT_SHR_H4B & JSRP SRIRFT

J5R.P SAT(RER

;EHABLE HAID SIRULATE TAGS
$SET THE DDREQ NASK BIT

GET THE HEXT DATA HORD

JLUAD U-BUS DATA BIVS 35-24

jLUAD U-BUS DATA BITS 23-12

;LOAD BETS 11-0 & CHECK FUR UDRER

JENABLE DATA TO THE U-BuS
ACKROULEDGE THE HORD
sDECR. HORD COUNT

IF ROY 4, LOAD REXT HORD

+DISABLE DATA FRUR U-BUS
JEHECK FUR SA-DUNE

;11 10T, DECR. TIRER...

SETPGE SNTIHER_SHR_HeB & JSRP SHYIRER

Jnp §-2

i
PATHCHKG: CTL HIO,HSIHGTR & PSHLD 1

RD HSSH,RDDREC,RD & CLPCHT EVCATL

R 7B,B,,R18 & BNI PATHERR1S

ADD DIC,B, ZER0,R18 % BHI PATHCKGA

RTUR RI1,R4 & JnP PATHCHKH

.
!

{AND CHECK AuATN

sDISABLE HALO SIHULATE TAGS
;S1-DONE; READ THE TEST STATUS

s1F NON-ZERD, PROCESS THE ERRUR

JIF SECORD TEST, DORE; SET 20D TEST
sDU THE SECOND TEST

jTHE HESR DATA COMFLIDENGE DIAGHOSTIC HAS COMPLETED SUCCESSFULLY.

H

PATHCKGA: HKTE HSGM,LDXRCY & HOF HSWALT
CTL HSSH, XRESCHD

FATHCHKT: CTL H10, ENCHT
RESETRAR SEH189

JHSS HAIT LOOP
s (7

SENABLE CHANNEL TAGS

SRESET SENSE 9, FORMAT 1 AND...
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Addr Ling HESM DATA FATH CONFIDENCE TEST

OUESS 3708F FOA21 18528 RESETRAN SEN209 JSENSE 9, FORNAT 2

BIEBE 34374 AFTFF 18520 RIUR  K7,R18 & RIS s sieturn
154

BIEU7 70SF FOI30 18541 CHKTAG:  RDASKY 130 ;STANDARD SH-SIDE MASK

Q1E08 46114 LOUGY 18542 AND DR, FOUTL, INTRY, TER0 & LOCT 198 jANY ALLOVED IHVERRUPT?

BIENY FFFFF 360D 18543 BNI CHKTAGZS sYES, PROCESS 17

UIEWA 451C4 BS623 18544 CHKTAGL:  AND DB, FOUTL,NSIAST,R4 & CIPOP EVCATZ,PATHERRS jEXPECTED TAG?

DIEGE 46116 93E8Y 18545 AND DH, FOUTL, INTRY, ZERD & CIECNT NALUZ,$-2 jND, CHECK AGALN

WIENS FFFFF AFTFF 18546 RTS SEXPECTED VAB REGETVED, RETURN
1547 ;

WIEHD E4al2 FFFFF 18548 CHKTAGZ:  CYL HIO,HDRVGTR sDISABLE DATA FRUN U-BUS
18549 ISR SRIRPTH JPRICESS AN ERRUR

WIEBE EUABO 1F37D 18549 + SETPEE SHIRPT+1_SHK_HEB & JSKP SRIKVTH

WIEGF 3705F FUI30 18550 RDHSKE 138 SERRUR COULD MOT BE PRUSESSED,

BIEND FFFFF ETERA 18551 NP CHKTAGL sCORTINUE CHECKING

14352
#1E11 UFIEE EQU3B 18553  ROWEXT:  INCRD IREG,IREG & JnP SnBRD




HALE Listing: Ciibect,src

fddr

B1E12 C10C8 FFFFF
B1E13 C10C0 8FJFF

B1E14 FFFFF SFE29
d1E1S 40638 renze
B1EYG FFFFF 33618
H1E17 37341 aFg6dd
UIE18 458358 rdnqd
HIE19 FFFFF 3461B
HIE1A 37341 3F004
YIEIB 45H08 fubaM
BIEIC FFFFF 3361E
BIEID 37341 SFHOY
BIEIE 45030 raom
QIEIF FFFFF 33627
H1E29 27341 Feady

Y1E21 37351 FUBES
Q1E22 FFFFF EIE29

81E23 37351 rOUBe
BLE24 E4402 E1E29

#1£25 37351 fapez
B1E26 FFFFF ELEZY

W1EZ7 37331 fuedy
@1E28 FFFFF EIE2A

B1E29 3718F FU818
B1E24 370FF FdO21
WIEZB 38)1F FOB21

$1E2C ED4HE 17344
YIEZD E4428 FFFFF
BIE2E E46F1 EG4AD

Fri fug 17 87:

38:22 1390 Pags 264

Line HESM DATA FATH CONMF IDEMIE TEST

18333
18556
18357
18558
18359

18368
18569
18578
18571
18372
18573
18574
18573
18576
18577
18574
18379
18344
18581
18382
18383
18584
18383
18586
18587
18588
18389
183498
18391
16592
18533
18394
18393
18596
18597
185398
18593
18644
18641
18641
19662
18643
18684

4
.
!
.
I

e CONFLIDENCE TEST ERROR FROCESSINE ———-

THIS CODE SETS UP THE 3 LSB'S OF SENSE BYTE 9, FURRAT 2 TO DEFINE THE

{FAILURE, THE FAILURE CODE YALUE OF THESE BITS ﬂ&ANS'

1&0&;"’)
8o

1 Hrl(u.

18563
18564

18565

18S66

18567

PATHERRB: RD HYSM, RDDREC,RY

PATHERRY:

PATHERRZ:

PATHERRS:

i
PATHERR4:

PATHERRS:

4
PATHERRT:

PATHERRS:

-

H @ -
;1=
a e -
, s

s R
7 W

. F{ Q-
#

;9 -
H & -
i 7

SEE OTHER BYTES
WORD-TO-BYTE MESCOMFARE
BYTE-TO~WORD MISCONFARE

- OfA FATLURE CEARLY COMPLETED

U-SIDE DAA FALLURE (MO COMPLETE?
HEADER FLAG MISCOMFARE

DR OR IDR TAG MISSING

UMBEF EMETN ERROR

$SN-DUNE (ERRUR) IRFT.

RD HSSn,RUDREC,RO & POP sREAD ERRUR STATUS
LDAR PATHERRTS

TSTRET RY, 20 JEARLY CONPLETE?
BOZ $+2 $n, Junp

ROREGE MSK1,K1 & JAR HE3 s FATLURE CODE=3

TSTRBIT RY, 40
BOZ $+2

$N COMPLET (0N?
SN0, June

RURESB ASKI,R1 & JAR Hi4 PFAILURE LODE=4
TSTRBIT 14,00 ; (spare)
BOZ §42 shl), Junp

RDREGR ASK1,R1 & JAK Hal SFAILUKE CODE=

TSTRBIT RY,1
BUZ PATHERKSS
RURESS NSK1,R

RDASEB R1,3
JuP PATHERRY

RUNSKS R1,6
CTL HIO,HDRVG

ROHSKE R1,2
InP PATHERRT

RNSKE R1,7

s DATA BISCORPARE?
IF NOT, THIS 15 IMPUSSIBLE
L& IR L sFAILURE COE=1
HEADER FLAG MISCORPARE
100R O 1DR TAG MISSING
TR & JHP PATHERRT

+BYTE-TO-HURD RISCONPARE

s UHDEF INED ERROR

JHP PATHERR7+1

RESETRAN SENG
RDRANG SEN269
UR AW, FOUTL,R
JSR.P CLRHSSH

15 SRESEY SH-RETRY CUUNT
JGET SENSE 9, FORMAT 2 ARD...

1 RARE % HOP SENZ0S  jINCLUDE THE FALLURE COE
[CLEAR HSSH BOARDS

SETPGE CLRHSSH_GHR_H#B & JSRP CLEHSSR

LTL HIO,HS1RG

CTL HIO,ERCHT & JnP READGZ

IR sDISABLE HAID STHULATE TARS
sENABLE CHANNEL TAGS AND...
SEND PERMANERT EQUTIP. CHECK




HALE tisting: CiSfccl.src

Addr

BIEZF HFIEE EQB34

Q1E30 433F8 FFFEF
B1E3L 45434 Fodey
H1E32 3WICY FFFFF
H1E33 G708 4F0R9

B1E34 81700 BYIFF
B1E3T 31440 FFEFF
B1E36 4614E FUOFF
BIEST REUEF FFFFF
BLESD DUFFO 4raut

H1E39 81749 887FF
f1E3A 38300 CRAY3
U1E38 43058 raurr
DIESC 336F0 9B63C

H1E3D 21711 FFFFF
B1E3E 81711 FFFFF
HIESF 31310 FFEFF
01E48 3713E FE2F0
S1E41 45130 ramg
B1E42 FFFFF 33E51

B1E43 39358 FOBES
B1E44 FEFFF 1F37D

B1E43 3705F FO5S5
Y1E46 DUFFY FFFFF
H1E47 d5358 FH553
BLE4S FFFFF 1FG2F

B1E49 3705F ruzz2
B1E4A DUFFY FFEFF
H1E4b 35354 ruzza
BLE4C FFFFF (F62F

H1E4D 3705F FHAAR
H1E4E DUFFE FFFFF

Line HESM DATA PATH CONME T DENCE

13646
18607
19688
18609
18618
18611
18612
18613
14614
18615
18616
18627
18623
18630

18631
18632
186342
18633
18634
186335
18636
18637
18637
18638
18639
18648
13641
18642
18643
18644
18643
18646
18647
18648
18649
18654
18631
18652
18633
18634
18635
16636
18657
14658
18659
18664
18661
18662
18663
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TeEST

i THIS ROUTINE ASSEMBLES 4 REFERENCE WURDS AND STORES THER IM SHR BERORY
; (DISPLAYS 558-553) FOR USE LATER.

;UPON ERTRY: RE

i
i
!
HRTNEXT:

i
ASHURDS:

= HEADER FLAGS
k4 = CYLINDER
R12 = HEAD

INCRD IREG,1REG & JnP SHBURT

RESETR RY
TSTRBIT RO, 50

0K AB,B,R12,R1

XOR Al,LSBZ,RE,R0 & PSHLD 4
LSHFT2 RE,RO

$HO DRIVE nOL N HERDER OPTIO0N
i [SOLATE THE nSB'S (R 4

$RERGE HITH HEAD INTO R1
JIRIVE LSB'S TU RY AND...
{ROVE THER INTO POSIVION

ADD AB,LSBZ,RE,RY & CLPCHT EVCNTY

OR AB, B, R4, RE

AND D3, FOUTL, SK1, TREG & NOP HEFF

XOR DY, 0, IREG
RDXFR 5AC, R & PSHLD 1
LSHFTZ R0, R

$HERGE Y)TH CYLINDER INTO @
;EYL. 8 LSB'S 1O [REG Anb...

18 NEB'S TO 8; STRUBE XFER. REG.
18 LSB'S 10 RE-UPPER ARD...
$HOVE THED INTO POSITION

ADD AB,LSBZ,R0,RY & CLECHT EVCRTI

OR AU, B,RH,RE & LOCT 3
TSTRBIT RS, HEFF

OR 7B,LSBOZ, R & CJPCHT EVCNTZ,$

ADD AB,LSBZ,R1,R)
AD 4B,LSBZ,R1,R1

OR AB,B,R1,Rd

HOVE HSK2, IREG & HOP WORDG
TSTBIT RY, 18

BHI ASHODDS

SETRBIT k8,3
JSR SHBURTD

RDRSKE 553
RUXFR SHC,,RY
SETRBIT RB,353
JSR WRTHEXTS

RUNSKE 222
RXFR AL, , R0
SETRBIT RY, 2R
ISR WRTNEXTS

ROMSKE H#AARA
RUXFR snc, ,RY

sHERGE THE MSB'S
 (SOLATE DRIVE FLAGS [n 0
sPOSITION FLAGS & CYLINDER

SHOVE THE HEAD. ..
sNUNBER [NTO POSIT IO
sHERGE HITH CYLINDER
sLOC, OF FIRST HORD
s0DD HEAD NUNBER?
$YES, Junp

s INCLUDE EVEN LSH'S (HIBBLE)
9AVE WORD #

SHORD 1 RSH'S = 555
SOMLE BITS = 555
sLOYER B11S = 559
FSAVE WORD 1

sHURD 2 nSB'S = 222
sRINDLE BITS = 222
{LUMER BITS = 228

$SAVE HORY 2

SHURD 3 HSB'S = AAA
sHIDDLE BITS = AAA




HALE Listing: C:Sbcel.sre

Addr Line HSSM DAN

HIE4F 35359 FUAAA 18664
BIESY FFFFF E1EZF 1BGGS
18666
B1EGY 35350 FUBBZ 18667
HIES2 FFFFF 1F37D 19668
16669
#1E33 3785F FUz22 1867
UIES4 DUFFR FFFFF 18671
BIESS 35350 ra20A 18672
B1ES6 FFFFF 1FG2F 18673
18674
BIES7 3703F FOARR 18675
B1ES8 DAFFR FFFFF 18676
81E39 353350 FUAAS 1877
BIESA FFFFF LFG2F 18678
18679
BIE3R 37B5F FO55S5 18680
S1E5C DOFF8 FFFFF 18681
#1E5D0 353358 FOSSS 1HRE2
YIESE FFFFF EYE2F 18683
18688
18689
18690

i
ASHODD:

TITLE nURE

Fri fug 17 87:38:22 1994

A FETH CONME EDENCE

SETRBIT RY,HEAAA
JnP HRTREXT

SETRBIT RY,2
JSR SNBHRTY

RUNSKQ 222
RDXFR SHE, RO
SETRBIT RY, 204
ISR WRTHEXTS

RDHSKU HEANA
RDIFR S, ,RY
SETRBIT R, H2AAS
ISR WRTHEXTS

ROVSKD 555
RDIFR $AC,,RY
SETREIT RY, 555
JAP WRTHEXT

NISCELLANEOUS ROUTINES

fPage 262
TEST

JLOHER BITS = AAA
$SAVE HORD 3 % RETUKN

+ JHCLUBE UDD LSB?S (NIBRLE)

1SAVE WORD 0
sHORD 1 MBS = 222
sAIDILE BITS = 2
{LONER BITS = 2R
1SAVE WORD 1

¥
22
A

HORD 2 B5B'S = AAR
$NIDDLE BITS = ARA
sLONER BITS = QRS
;SAVE WURD 2

+HORD 3 05B'S = 335
sHIBDLE BITS = 533
;LOWER BITS = 553
1SAVE HORD 3 & RETURR
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Addr

B1E3F 37168 1F664
BIEGY JZ3F1 FFEFF
B1E61 J35IF FFFFF
H1EBZ AJGUF FFFFF
BIEGS 9376F SFFFF
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Line HORE MISCELLANEOUS ROUTINES

18710
18711
18712
18713
16714
18719
18716
18717
18718
18719
18728
13721
18722
18723
18724
18723

!

;| Display one word of DB data on the diagnostic display panel

'

i| INPUT PARARETERS:

H RG: Contains the address of the lecation to be displayed.

; (HOTE: addresses U048 to 3Ff are valid)

i

;| REGLSTERS USED: RG,R1,RZ 4 B,

i

SnDISPA:  MOVE SHCST,ZERD & JSR nbBRD sREAD OHE HORD FROM DB
BYOR R1 $ROVE 12 nSB'S 10 R)
HRTL SCP,LDBISPL,RL sDISPLAY BITS 24-33
HRTU SCP,LDDISPZ,RY s DISPLAY BITS 12-23
HRTL SCP,LDDISP3,RE & JAR sDISPLAY BITS 8-11 & RETURN

TITLE READ ONE WOED FROM MDR




HALE Listing: C:dbccl.sre

Addr

BLEGY 43858 Fogll
H1EG] 323F2 FFFFF

BIEGE EH4BB 1F368
B1E67 A211F FFFFF
HIEGR 43340 FOOFF
B1E6Y 9200F 4r oot

B1EGA C1EDY BBTFF
#1EGE D16DO FFFFF
BIEGC C18D1 4F00)

BIEED 81711 BATFF
B1EBE 53358 FUFF
BIEGF 31310 4rgH)

41E76 01760 BRTFF
81E71 C1801 FFFFF
HIETZ C1UD1 FFEFF
BIETI 31318 4FB07
B1E74 436FE BB7FF

WIE7S C18D1 FEFFF
W1E76 LLUDL FFFFF
H1E77 313108 4rdud
B1E78 336FQ BY7FF

B1E79 CLADL FFFFF

U1E78 333F2 £0803
BIE7C 37168 33E7F
§1e7) 333F1 98670
BIETE 31310 AFTFF

BIE7F 336F8 9867F
01€88 31310 AF7FF

Line MEAD OME

18727
18728
18729
18734
18741
18732
18733
18734
187335
18736
18737
18737
18738
18739
187448
18741
18742
18743
18744
18743
18743
18746
18747
18748
14748
18749
18754
18751
18752
18733
18754
18735
18756
18757
14754
187539
18764
18761
18762
18763
18764
18763
18766
18767
18768
18769

fri fug
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UPon EX1T: #
RY
REGISTERS USED:

—-—n mm e es ue e me e

UPON ENTRY: RO = WURD HU. 1O BE READ

= DATA BITS 35-24
= DATA BITS 23- ¢
i, k1, R2 & 0.

FEAD ONE WORD FREOM MDE MEMORY.

DBRD:  TSTRBIT
UTOR R2

—
=

JSR.P FOURSDH
SETPGE FOURSDN_SHR_HB & JSRP FOURSDN
WRTU HSSRA, LDNDARN, R1

AND DB, B, HSK1,RD & NOP HEFF
WRTL HSSHA, LDADARL, RO & PSHLD 1

RD HSSM, RDMDBDA,RE & CLPCHT EVCNTZ

ROXFR HSSM, RDADBDA, RE

RD HSS,RDADEDA, R & PSHLD 1

LSHFT2 R1,R1
ADD AB,LSBZ,R1,R1 & CLPCNT EVCNTI
RSTRBIT RO, H4FF

OR B, B,

R1,R8 & PSHLD 1

LSHFT2 RY, R0
ADD AB,LSBZ,RO,RE & CLPCNT EVCNTL

RD H3SA,
RD HSSH,

RDADBIA, R1
RURDBDA, K1

(R AB,B,R1,R0 & PSHLY 7

LEHFTDZ

KD HSSn,

RU

KDRDBDA, 1

R HSSH, RDADBDA, R1

0% AR, B,

R1,KA & PSHLD 3

LSHFTDZ R4

RD HSSH,
RD SR,

RDAUBDA, R1
RUNDBDA, K1

OR 78,8, ,R2 & LUCT 3

ROVE SNCST,ZERU & BNI $+
OR 18,RSBI, ,R1 & CJPLAT
0% AB, B,

OR 75,LSBA1, &0 & CIPCHT EVCNTZ,$
OR B, B,

TITLE

R1,RE & RTS

R1,RE % RIS

3
EYCNTL, S

;000 HORD HOUNBER?
SAVE ODD HURD SYATUS 1IN R2
;LORPUTE BYVE ADDRESS

sLOAD THE HSBYS
s 1SULATE THE LSB'S...
JAND LOAD THER

;DELETE POSSIBLE BAD DATA
sBERGE THE ZMD 8 BITS
jLEFT SHIFT 16 BITS, 4 PLACES

sREAD THE 3rD 8 BITS,
{HERBE THERM WITH THE 157 16 ARD...
LEFT SHIFT 8 PLACES

JGET THE 4TH 8 BOTS,
$HERGE THER YITH THE 157 24 Aub..
SLEFT SHIFT 4 PLACES

READ THE LEB'S

JUNB WORD HInBER?

1YES, JUBP; veset XAC parity
sRIGHT SHIFT LSB'S 4 PLACES
{HERGE HITH 32 nGB'S & RETURN

JREAD THE B NSB'S AND...
JHOVE THEN TO RE-UPPER
sREAD THE 20D 6 BITS AND...
sLEFT SHIFT THER 4 PLACES

$SHIFT 32 BITS 4 RURE PLACES,
(HERGE THE 8 LSB'S & RETURM




HALE Listing: Cidbccl.sre

Addr

d1E81 3730 £2710
#1£82 3705F Fo283
§1E83 46383 SFE83

f1EG4 £8480 33484
#1E85 63133 rO080
#1E66 133F) 33E88

#1E87 £8480 73468

HIEBH 37352 FU47E
01E89 43053 rages

91E3A E0408 33BAE
BIEBE FFFFF EUIFF

BIEBC 37351 rouud
Y1E8D 3785F raaes
H1EBE FFFFF EBETC

Lina

18771
18772
18777
18778
18779
18780
18768
18781
18782
18783
187834
18784
18785
18786
14787
18747
14788
13783
18833
16834
18433
18836
18837
16838
14839
16844
18841
18842
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READDORE: EUU %

RUNSKE R1,2710 1SET 16-1S, TINER
RDHSKE 285 sSET INTERRUPT MASK
AND DO, B,HIOST,RS & LDAR $ sANY ALLOWED B1TS?
BOZ.P READ22 s, WE'RE BURE
SETPGE READ22_SHR_Hab & BOIP READZZ

TSTREQU R3, N340 sDATA [N BUFFER ORLY?

DECRB R) & BNL $+2 4N0, CHECK FURTHER; DECR. TIRER
CJARB.P ALUZ,READ2Z ; IF NOT TIRE-OUY, CHECK ABALH
SETPGE READ2Z_SHR _HEB & CJARBP ALUZ,READ22

RDUSKB RZ,READZZ-D32 ;ERRUR RETURN LOC,

TSTRBIT 83,5 SPARLTY OR E.F7

BNL.F IRET11 1YES, PROCESS 17

SETPGE IRPTI1_SHR_HEB % BNIP IRPTIL

InP IRPT1 SPRUCESS U-RESPUNSE T1RE-0UT

i

i THIS ROUTINE HILL PRINT 3 HEX CHARACTERS,
17 IS ENTERED WITH: CALL R2,PRINTSH

;UPON ENTRY: RO = CHARS. TO BE PRINTED

i

PRINT3H: RDHSKB R1,d ‘ 13 CHARACTERS
ROASKE 8 s PRINT HEX HURBER
NP 155CADA HIUBY|

TITLE WELTE ONE WORD T0 mMDE




HALE Listing: C:3bcellsre

fddy

BIEBE 243482 FFFFYF

H1E9H E£0408 1F368
81E91 A2UIF FFFFF
B1E92 43330 FOBFF
B1ET3 J200F FFFFF
H1E94 35351 FOFFF
B1E93 45152 rouny
HIES6 31381 33EBS

BIEST 37352 FOUFF
B1E98 DAFF2 FFFFF
H1E99 225F0 4rau2
91E9A 335F9 8A7FY
HIE9B 923BF FFFFF

H1E9C 34630 4ra02
41E3D 336F8 887FF
HIESE 46348 FOOFF
B1E9F J230F FFFFF

DIEAY 41823 FEFFF
YLEAL 323F8 FPFFF
HIEAZ AZIBF FFFFF

B1EAZ 34534 aragz
U1EA4 335F8 847FF
HIEAS 45430 FOUFF
S1EAE F2MF FFFFF

H1EAT7 450853 FEGGF
$1EAD 323F0 4FuuL

B1EAT 91780 BBIFF
B1ERR C1ED2 FFFFF
ULEAB C1UD2 FFFFF
UIEAC 53332 FOUFA
B1EAD 31328 FFFFF
BIEAE #3341 FabB4
UIEAF 43051 F@100
H1EBY 68311 336B2
O1EB1 @3351 Fuamg
YIEB2 A211F FFFFF
Y1EB3 20LF FFFFF
B1EB4 9238F AFTFF
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Line WRETTE OME WORD TO MmDHE

18844
18843
13846
18647
13844
18849
16850
15831
18831
18832
18853
18834
1HE55
18836
18857
18838
18839
18860
18861
18862
18863
18864
18863
18866
14867
18368
18869
18874
18471
18872
18873
19874
188735
18876
18877
16678
18479
13848
188681
18881
18u82
18883
16884
18883
14886
18887
15888
18889
18898
14331
18892
18893

i

sUPUN ENTRY: KO = WORD WURKER TO BE WRLTTEN
; R3 = DATA 24 LSB'S

; 0 = DATA 12 n5'S

[REGISTERS USED:  RO,R1,R2 & 0.

u n

!
MDBURT:  RTOR RY,R2Z
JSR.P FOURSDN

s TERP, GAVE WORD MU. TN RZ
;CURPUTE THE BYTE ADDRESS

SETPGE FOURSDN_SHE_HER & JSRP FOURSDN

WRTU HSSA, LDADARR, 21
MSKRBIT KM, HAFF

MRTL H§SRA, LDMDARL, kY
RSTRBIT R1,HEFFF

TSTBIT R2,1

OR Ab,B,RY,R1 & BNL RDBHKTO

RURSKE RZ, HEFF
RDXFR SAC, ,R2

OR 18,RSBI, R & PSHLD 2
RSHFTZ R0

HRTL HSSAA, LUADAT, R4

—-

OR AZ,LSBUT,R3,RE & PSHLD 2
LSHFTDZ RY

AND DR, B,RSK1,RE & HOP HEFF
WRTL HSSAA, LDHDAT, RY

~—

AND AB, B, k2, K3
QToR RY
HKTU HSSNA, LDADAT, kY

OK AZ,RSB1,K3,R0 & FSHLD 2
RSHFTZ R4

NSKRBIT KU, HeFF

WRTL HSSPA, LDADAT, RY

TSTRBIT R3, Hef

UTOR RE & PSHLD 1

LSHFTZ RY,RH

ADD AB,LSBZ,RY,RY & CLPCHT EVCNTL
RD HSSM, RDADEDA, K2

RD HSSH, RDADBDA, R2

RSTRBIT R2,Haf@

OR AB,B,R2,R0

AUD DB, B,RSK1,R1 & ROP Ha4
TSTRBIT Ri, 100

XOR AY,B,R1,R1 & BOL $+2

ADD DB,B,MSK2,R1 & NUP HE1000
HRTU HSSRA, LDADARN, K1

WRTL HSSHA,LDMDARL,R1

HRTL HSSRA,LDADAT,RY & RTS

sLOAD THE [§8'S
JISOLATE THE & LSB'S...

$AHD) LOAD THER

sKESET SHIFTED ADDR. LSB'S
s0DD HORD HUMBER?

SYES, JURP; BYTE ADDR. 10 K1

JHRITE DATA HASK (UPPER) 10 R2
;DATA 12 RSB'S TO RA

RIGHT SHIFT 4 BITS OUY ARD...
HRITE THE 8 RGBS (28-33)

124 NSB'S TO RO AWD. ..
SLEFT SHIFT BUTS 20-27 INTO @

+IS0LATE BITS 28-27 In RO ARD...

ARD URIYE THER

sISULATE BITS 12-19 In G-UPPER
SHOVE THER TO RY ARD...
SHRITE BITS 12-19

124 LSB'S TO RY AND. ..
SRIGHT SHIFT 4 PLACES
SISOLATE BITS 4-11...
SAND WRLTE THER

sISOLATE B1TS 8-3 In @
SHOVE T R0 AND. ..
SSHIFT LEFT 4 PLACES

TREAD OLD DATA 4 LSR'S...
JAND HEXT HORD 4 ASB'S
sDELETE OLD DATA LSR'S AND..
JREPLACE THER WITH REW LSB'S
sADURESS OF THIS BYTE

1LSBYS VERFLOW?

SN0, June

S THCR. ADURESS NSB’s

sLOAD THE BYTE ADDRESS ARD...
TWRITE BITS 0-3; RETURN




HALE Listing: C:Shcel.sre

Addr

B1EBS 323F¢ 4rpwy
BIEBG 333F8 BBTFF
D1EB7 C10D2 FFFFF
01EBH CIAD2 FFEFF
§1EBT 55352 FOQUr
@IEBA AZ1IF FFFFF
B1EBB 9201F FFFFF
BIEBC 31328 FFFFF
B1EBD 3230F FFFFF

BIEBE 46340 FORFF
U1EBF '3230F FFFFF

B1ECH 24530 arodz
YIECL 333FQ 887FF
B1EC2 37352 rearF
DIEC3 DOFF2 FFFFF
HIECH 41320 FFFFF
BLECS A236F FFFFF

HIECH 34330 ar@i

B1ECT 81788 BBIFF
B1ECH 41320 FFFFF
B1ECT AZ3WF FFFFF

HIECA 45833 Fenrr
BIECE 323F0 FFFFF
BIECC 9238F AFTFF

Ling WRTTE

14434
18893
18836
18697
14838
18899
18900
18901
18382
189083
18984
18305
185486
18387
18984
14989
18910
18911
18912
18914
14914
18915
18913
18916
18917
18914
14919
18928
18921
18322
18923
18924

HDBURTO:

~—
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Ol WORD 70 MDR

QTR RO & PSHLD 7
RSHFTZ RO

RD HSSH,RDADBDA, 2
RD HSSR, RDNDEDA, RZ
RSTRBIT R2,HeF

WRTU HSSA, LDADARN, R1
WRTL HSSA, LDADARL, R1
UR AB,B,RZ,RY

WRTL HSSHA,LDADAT, R0

AND DE,B,H5K1,R8 & NOP HEFF
WRTL HSSHA,LDADAT,RE

OR AZ,RSBI,R3,R0 & PSHLD 2
RSHFTZ RY

RONGKY R, HAFF

RDXFR ST, ,R2

AND 0B, B,RZ, R0

WRTU HSSRA, LDADAT, RY

RTOR R3,RY & PSHLD 1

LSHFY2 R, RY

ADD AB,LSBZ,KH,KD & CLFCNT EVCNTT
AND AB,B,%2, R

HRTU HSSRA, LDRDAT, ki

TSTRBIT R3, HFF
Qr0R R0
HRTL HSSRA,LDRDAT, kY % RTS

TULE FHONY-UF HOME ADDEESS

sDATA 12 #58'S TU RY
$SHIET OUT ALL BUT BIYS 32-35

;READ THE FIRST BYTE Anb...
sDELETE THE OLD DATA (4 LSB'S)

;RELOAD THE ADDRESS
HERGE THE NEW DATA AND...
sHRITE BITS 32-33

s 1S0LATE BITS 24-31
JAND WRITE THER

124 LSB'S TO RY AND. ..
sRUGHT SHIFT

JHRITE DATA mASK (UPPER) TI ®2
; ISULATE BITS 16-24...
$ARD WRITE THER

124 LSB'S T0 RY AND. ..
SLEFT SHIFT 4 PLACES

s ISOLATE BITS 8-15...
sAND YK1TE THER

s 1SULATE BITS -7 N 4,
SHOVED TO R
SURTTE THER & RETURN

& 2OUNT




HALE Listing: C:36ecl.sre

Addr

Q1ECD 373F1 Fl242
BLECE 43851 Faeul
HIECE BZ1U0 AZBGY
G1EDY B2000 Fuady
H1ED1 4585E Faed
U1ED2 FFFFF 33ENG

U1EDS £d40) 1F521
H1ED3 FYFFF 4FOUB
UIEDT B2300 84060

81ED6 B2300 Foden
MED7 373F4 FBBG
B1EDE 45054 FHIF
B1EDT &B342 4F083
B1EDA 333F2 8B7FF
OLEDB 32374 FFFFF

BIEDC 373F3 FOBBS
QLEDD 9232F FFFFY
HIEDE 9233F 1FGFF
BIEDF 9234F 4F003
Q1EEQ B30 BHaay
O1EEL E1806 FFFFF
J1EEZ 34378 FFFFF
B1EE3 4383E Fouda

BIEES 0480 BI43F

Y1EES 37359 roem
B1EER 37378 FO2C0
BLEET EB4BY 15368
Y1EER 37338 FoHbI
B1EET B100Q Fot12
BIEEA 37Q5F FRBFF
B1EER 34383 4rp81

B1EEC 81735 8BTFF
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ting PHOMY-UF HOME ADDRESS & COUNT

18326
18927
18928
18929
18334
18931
18932
19333
18934
1499335
18936
18937
14938
18938 +
18949
18340
18941
14942
18943
18944
18943
18946
18347
18948
18954
18934
18935
18336
14957
18338
18959
18964
18961
18961 +
18962
18963
18964
14963
18466
18967
18967 +
16968
131969
18978
18971
18972
18973
18973 +

j THIS ROUTINE WILL GENERATE HURE ADDRESS AND COUNT ARER DATA FRON
jCYLIRDER AnD HEAD DAYA PROVIDED In THE ADDRESS WURD.
s THIS ROUTINE 1S USED WITH "READ FULL TRACK" AND "READ HURE ADDRESS SPECIAL".

READ7D:  RORANB R1, CASHSTAT s6ET THE CACHING STATUS
TSIRBIT R1, CACHING SCACHING HODE?
WRTE HSSNA,LDNDARR & CRTS NALUZ,B §1F YES, RETURN
WRYE H$5MA,LDADARL & NOP U JCLEAR THE STARY(HG ADDR.
TSTRBIT 14,88 §1-TRACK FLAG?

Bl READT1 §(F SET, Junp

I8R. P HATTCON STHIS 1§ FOR APC STACK ADJUSTRENT
SETPRE UALTCON_SHR_HEB & JSRP WALTCOR

PSHLD 8

HRTE HSSHA,LUMDAT & CLPCNT EVCHTL, 9 ;ULEAR SKIP DISPLACERENT DATA

i
READ7):  WRTE HSSRA,LDMDAT & NOP 8
RURARB R4,SENUG

;CLEAR THE FLAG BYTE
$HET CYL. RSB? & HEAD INTO R4

TSTRBIT R4,1F s ISULATE HEAD ND. In @ AND...
YOR AQ,RSBI,R4,R2 & PSHLD 3 iCYL. HSB'S [N R2

RSHFTZ K2 SHOVE CYL. NSB'S INTO POSITION
QrOR R4 JHEAD ORLY TO R4

RURANB k3, SENDS s{CYLINDER LSB'S TO R3

HRTL HSSNA, LDIDAT, R2 PURITE H.A. CYL. HSB'S

WRTL HSSRA,LDADAT, K3 % JSR URTOBYTS jURITE H.A. CYL. LSB'S

WRTL HSSHA,LDADAT,R4 & PSHLD 3 jWRITE H.A. HEAD LSB'S

WRTE HSSHA,LDADAT & CLPCNT EVCNTZ, U jHRITE 4 IERDS BYTES

CTL HSSM, RSHUBPER SRESET SHY PARITY ERRURS

RTOR R7,R8 +U-XFER LENGTH TO RS

TSIRBIT R14,40 $1-TRACK FLAG?

CIPOP.P ALUZ,READIY S1F BT, SEMD H.A. TO CHANNEL
SETPRE READIG_SHR MEB & CJPUPP ALUZ,READIY

H PHORY-UP COUNT AREA DATA FUR ORE TRACK.

KDHSKB 9,1 SFIKST RECORD 18 1
RDRANB RY, RECLATH JHET RECURD LENGTH AR, ..

J5R.F FOURSDN sCONVERT 1T 70 BYTE LENGTH

SETPGE FOURSDN_SHR_HEB & JSRP FOURSDR

RDHSKB 88,9 sCOURT ARER DATA STARTS AT BYTE

HRTE HSSH,LDSARL & HOP D18 ;DISK DATA STARYS AT BYTE 18
RORSKE HEFE {8ET B-BIT nASK In @

i

READ72:  RYOR RB,R3 & PSHLD 1
LSHFTZ R5,R3 JHOVE SBYS [RTO POSITION ARB...
ADD AB,LSBZ, RS, RS & CLPCNT EVCHTI
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Addr Line FHOMY-UF HOME ADDREESS & COUNT

DIEED A2L5F FFFFF 18974 HRTU HSSAA, LDADARI, RS $LOAD THER

UIEEE 48385 FFFFF 1H975 AND AQ, B, RE,RS jIGULATE ADBR, 8 LSR'S,..

BLEEF 9205F FFFFF 18976 HRTL HSSAA, LONDARL, RS 1AHD LUAD THER

BIEFY 9232F FFFFF 18977 HRTL HSERA,LDNDAT,RZ FURITE COUNT CYL. BSB'S

GIEF1 92537 1F6FF 18978 HRTL H5SHA, LDADAYT,R3 & JSR HRTUBYTS ;HRIVE COUNT CYL. LSB'S

BIEF2 923aF FFFFF 18979 HRTL HESHA,LDRDAT, ke jHRITE COUNT HEAD LSB'S

BIEF3 9239F 1F6FF 18380 HRTL HSSAA,LDADAT,RT & JSR HRTUBYTS ;URIVE RECORD no.

BIEF4 AZ31F FFFFF 1898 HRTU HS5AA, LDRDAT, k1 HRITE DATA LENGTH BSB'S

B1EFS 40386 FFFFF 18982 AND AR, B,RE,RE

YIEFE 9236F 1FEFF 18983 HURTL HSSMA,LDADAY,RE & JSR WRTOBYTS HRITE DATA LENGTH LSB'S
18984

BIEF7 2D1F9 FU2D6 18986 SUBB DB, FOUTL,RANE,RY & NOP ARPREC ;{ARE YE AT BAX. RECORD?

BIEFS 0B3FY 34EFB 18990 [NCRB RS & CJHP HAGB,READ7I IF YES, JumP; IHCR. RECURD nO.

GIEF9 85348 FUHEY 18991 AUD DB, B,NSKY,RE & NOP HE9 ;LOC. OF DATA AREA...

BLEFA 91388 E1EEB 18992 ADD AB,B,R8,R8 & JnP READTZ i+ BYTE LENGTH = NEXT COURT LOC,
18993

BIEFB 37339 FOUAL 18994  READ73:  RDNSKB RY,1 FIRST RECORD = 1

BIEFC E1006 FFFFF 18993 CTL HS51, REHDBPER RESET HDB PARITY ERRORS

BLEFD 433F6 FFFFF 1899 RESETR Rb $RESET START HURD

BIEFE 433F5 AFTFF 18997 RESETR RS & RTS jRESET READ/URITE FLASS & RETURH
18998

BIEFF B230W AFOOA 18999  WRTEBYT: WRYE HGSRA,LDRDAT & RTS @ {HRITE & 9 BYTE
13044
15681

1353 THLE CONMVERT DISE HEADER T0O COUNMT
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Addr

H1F@8 3335€ FOO1R
#1F81 B2100 FovEY
81102 B20W0 FuBaa

Q1F83 EB3BZ 15379
ULIFYs AZ31F 1F715
HIFB3 FEFFF 1FGFF
O1F06 C18B8 FRFFF
U1rg7 C1EBU 1F714
UIFER C10CY FFFFF
B1FQY CIACH 1FT715
BIFUA FFFFE AFGFF

H1FEB 373F8 FOzLD
HIFRC E04BB JF3EH
HIFYD A231F 1FT15
H1FBE 433F6 FBFF
QIFOF EB40Y 1F4BY

41F18 B110B FaBer
B1F11 BUFOO FHQ65

BtF12 £0400 17520
BIF13 FEFFF EQ43fF

#1F14 43330 FoRIF
UUF13 43350 FoeFf
81F16 9230F AFTFF

Ling DOMVERT

13861
19862
13063
19864
19865
19465 +
19866
19867
19468
19469
19874
19871
19472
19473
19874
198735
19475 +
19878
19877
12878
194874 +
13879
19184
13981
19882
13882 +
19083
19084
19883
19886
19887

RDCOUNT:

-

i
RDCOUNTL:

i
ROCOUNTR:
RDCOURTE:
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DISBE HEADER TO ZOUMT

RSTRBIT R14,10
WRTE HSS1A, LDRDARH & HOP ©
HRTE HSSHA, LDRDARL & NOP $FOR THE COUNT INFO

JSR.P READCYL SREAD THE CURRENT LYUIRDER...
SETPGE READCYL_SHR_HaB & JSKP READCYL

WRTU H$SMA, LUADAT,RY & JSR RDCOUNTCS ;AND LOAD [V

ISR HRTOBYTS THEAD NSB'S AKE ALUAYS 0

RD HSSH, RUDRHD, RE

€D HGSH, RODRHD, KU & J5% RDCOUNTBS READ ARD LUAD THE HEAD

RD S, RODREL, R

KD HSSN, RDDREC, KA & JSK RUCOUNTCS ;READ AND LUAD THE RECORD MO,
J5R WRTUBYTS s THE KEY LERGTH = 0

+RESET READ COUNT FLAG
$SET THE BUFFER ADDRESS...

RDRAMB RY, RECLNTH {GET THE RECURD LERGTH AND. ..
JSR.P FOURGDH sCORVERT HORDS TO BYTES

SETPGE FUOURSDN_SHR_H8B & JSRF FOURSDN

HRTU HSSnA,LDADAT,R1 & JSR RDCOUNTCS ;LOAD DAVA LENGTH nSB'S & LSR'S
RESETR Rb & JSR WRIBBYTS jLAST BYTE IS @

JSR.P HXTUADDR ;U-SIDE DATA SYARTS AT dupd
SETPGE NXTURDDR_SHR_H4B & JSRP NXTUADDR

HRTE H55M, LUSARA & ROP Haf +LOAD Sn-ABDRESS nGB'S = 6F
URTE HSSH,LUXACY & RUP HEGS HOVE Sn-ADDRESS TO THE nbB
JSR.P HSHAITR) DU IT & DELAY

SETPBE HSHATTRI_SHR _MUB & JSRP HSHAITRI

JnP READ1 KON SEND COUNT 7O THE CHANNEL

RSKRBIT RE, 1F
NSKRBIT RO,HAFF
WRTL HSSNA,LDADAT,KY & RIS

; ISULATE HEAD RO, OMLY
; [SOLATE § L5B'S
JHRITE A BYTE & RETURM
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fadr
19489

13840
1949

HF17 EW482 FLIF 19991 +

BIF18 3710F riuBz 19092
QUF19 853340 FUBer 19993
GIF1A YF322 EBETB 19894

198935

Q)F1B £@482 1F1B7 19095 +

UIFIC 3785F Fd087 19096
81F1D BF322 EBETC 19897
JIFLE 3410F FOG82 19498
BIFIF 373F1 FA245 19099

19188
#1F20 29101 FEFEF 19161

19182

81F21 E0482 341F6 19102 +

B1F22 3410F Faday 19163
DIFZ3 FEFFF E1IB 19004
19442

Line CONVERT

TIILE GGk

GTDEFCYL:

TITLE
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DISE HEADER TO COUNT

[ DEFELCTIVE CYLINDER

JSR.E SAVRET2 SSAVE RETURR LOC,

SETPRE SAVRET2_SHR _HEB & JSRP SAVRET?

RESETRAN MAINILDZ sCLEAR ILD DISPLAY BMTS 23-17
ADD DB, B, HSK1,R0 & NOP D379

CALL K2, 1S5CADAY

J5R.P CHONY

SETPGE CHONT_SHR_HEB & JSRP CHONT
RDHSKD 47

CALL RZ, 1SSCADA

ALDRAR RY, MA(NILDZ

RDRANB R1,HAYCYLDI

JHSG: "ENTER DEF. CYL, MO, °
$GET CHARACTERS EXPECTED

$6ET DEF, CYL. FRON OPERATOR
i DISPLAY [T
1HAX. DRIVE CYLINDER

SUBB AB, FOUTL,RD,R1 sCYLINDER NO.) NAX?

CJIP.P AGB,BADCYL $YES, BET NEW ENTRY

SETPGE BADCYL_SHR_HEB & CIUPP AGE,BADCYL

ALDRAR 88, STEYL sSAVE DEFECTIVE AS STARTING YL,
InP RIRNZ SRETURN
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Addr

BIF24 FFFFE 1F72R
91F25 43830 FOOFF
HIF26 321FF FO35F
BIF27 249NF FU35C

B1F28 EB40D 1F4BO
B1F29 FREFF EB949

HIF2A 373F1 FU2DY
B1F28 37372 FU20D
HIFZC 24354 1F56H
BF20 34345 €368

J1FZE 4505E FU208

UIFZF EBABY BIEYC
B1F38 373F1 FuuBA
HIF31 45451 Fiabd
BIF32 FFFEF A3FFF

B1F33 EG44G BFEIA

U1F34 651F7 FA2CD

#1F35 E£0483 32918
B1F36 3o05E FoUBY
B1F37 FFFFF 33730
@1F38 370FF FOZD7
@1F39 DOFFT FFFFF
BIF3A 357F7 FRZ2D8
UIF3B FFFFF E1F3D

BIF3C 377F7 FHZDY

BIF3D 33767 FFFFF

Line

13444
19443
19446
19447
19448
19449
13449 +
19430
19431
19452
19433
19454
19433
19436
19457
19471
19472
19472 +
19473
149474
19473
19476
19476 +
19477
19478
19479
19489
19484
19485
19485 +
19486
13487
19484
13430
19491
13497
19498
19548
19544
19545

SETUNAX:

SnnAK:

SHERRGA:

~—e .

PREPUBD:

PREPEZ:

i
PREPO3:
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J5R SHNAX ;COMPUTE nAX. ADDRESS
TSTRBIT RG,H#fFF ; [SOLATE THE 8 LSB'S AnD...
HLDRAM URDDHAL ;SAVE THER FOR READ CHECKING
ALDRARY R, URDDRAY 1SAYE THE nSB'S FUR CHECKING
JSR.P NXTUADDR $NEXT U-ADDR. IS dudd

SETPGE HXTUADDR_SHR _HEB & JSRP RHYTUADDR

JHP UBUOKGZ $RETURH TU! BODKKEEPING

RDRAMB K1, NAXREL
RDRANB R2, RECLATH
RTOR K3, R4 & JSR mULTPLYD
RTOR R4,RS & JiP FOURSDR

GET BAX. RELATIVE RECURD...

s TIRES RECORD LERBTH...

EQUALE mAX. RELATIVE WURD...
;TIHES 4.5 = PAY. RELATIVE BYIE

TSTRELT R14, 208 sDEFECTIVE TRACK FLAG?
LJPUP.P RALUZ, SHERRY2 IYES, SET ECC CURRECTABLE
SETPEE SHERRIS SHK 18 & CIPUPP NALUL, SMERK3:

RURANB R1, [LDFUS GET (L) FLAGS

TSTRBIT R1, 400 SFURNAT DEFECTIVE?

ERTS RALUZ $YES, RETURN

JPUP.P SHERR3ZA {ELSE, CHECK FOR 1 RETRY
SETPGE SHERRI2A_SHR_HEB & JPUPP SHERR32A

Frep. Track

E0U $
HOR DB, FOUTL, RNE,RT & NOP RECLATH §IF HURD PREP. LENGIH nOl...
BNZ.P FRTBADO = REC. LENGTH, ERROR
%wmrmmmﬁmjmaampmmmu

TSTRBIT R14,80 sCHECK 1-TRACK FLAG

BNI PREPD2 JIF SET, Jupe

RORARE CYLDIVAR

RDIFR SHC, ,87

OR DB,LSBZ,RARE,R7 & HOP CYLDIVAL ;< 1/Z WORDS PER CYLINDER YO R7
InP PREPUI

UKk DZ,LSBZ,RARE,RT & NOP HRDSTREK 34 1/2 HORDS PER TRACK VO RY

OR 1B,L8BI,,R7 PFULL PREP. LENGTH T0 R
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Addr

UIF3E 3735F FOZ00
WIF3F 433F6 £053)

@1Fa8 4505F F2008
A1F41 FRFFF 33744
B1F4Z 45058 Fo160
HiF43 JFF E1F4E

#1ra4 4555 Fupad
BIF43 FFFFF 33F92
B1F46 45H3D Fad7a
giF47 36343 FoQes
#1F48 91ESF FFFFF

H1F49 EB403 1F491
B1F4A 323F5 FFFFF
B1F4B 91ESF FFFFF
B1F4C 33338 FO100
A1FaD 65151 FO437
UIF4E 37344 A320A

#1raf 8C1af FB39C

HIF3Y8 EB4B1 SF26F
g1r31 830353 FIFSS
BIFS2 321FE FFFFF
girFas 37929 FFFFF
81F34 33348 6F14¢
B1F53 37344 AFEGY
B1F36 37344 AFZ49
BIFS7 37344 AF28Y
H1FS8 37344 AFZHY

B1F59 373F3 FO26B
BLFSA DBFF3 FFFFF
¥1F38 2533F3 FO26C
@1F3C 3736 FOZCD
D1F3D 433F4 FFFFF

B1FSE J76FF FO26A
BIFSF 34348 \F6OF
B1F60 133F6 FFFFF

Line

19506
19307
19510
19511
19512
19513
19514
1959135
19316
19917
19518
19519
19528
19321
19522
19522
19323
19324
13323
19326
13527
19528
19529
19538
19530
19531
19532
19333
19534
13333
195336
19537
19538
19348
19341
19542
19543
19544
19343
19546

19546 +

19546
19346
19347
19548
19349
19354
135351
195332

1
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RURSKR R15, 20
RESETR R& & JuP URTUDUHL

Page 273

SET FORAAT FLAG
{URITE IERNS DATA

i Gwal low-5 Rev. J/E code
REVIK:  TSTRBIY R15,2080 jPolling flag?
BUZ REVJKB $Ho, Jump
REVIKA:  TSTRBIT KB, JORIVE iType J drive?
UR 18,8 & JRP REVJKL jdunp & check for b
!
REVIKB:  TSTRBIT RS,BUSY sDrive husy?
BNL REVIKA ;Yas, can’t read drive options
TSTRBIT R13,79 ; ISULATE CARD CAGE SELECT 1n @
0% DO, B,H5K1,RS & ROP Had sADD UNET SELECT BIT 3
HRTL HS5n, LDDRUSEL, RS
J5%.P RDSECTL {READ DRIVE OPTIURS
SETPGE RDSECTI_SHR_H#B & JSKP RDSECTI
8TUR R3 jCARD CAGE SELECT TO RS
HRTL HY5H, LDDRUSEL, RS jCLEAR UNIT SELECT BIT 3
RSTRBIT RY, JURTVE JCLEAR TYPE 'J7 FLAG
TSTREQU RY,VALSECT+H#37 $DRIVE TYPE T2
REVIKC:  RDREGB NSKI,R4 & CRTS ALUZ,D4738  ;Yes, Useable Lylinder = 730

ADD ALC,FOUTL, R4, RANE & NOP FRSTALT jFirst Alternate Cyl.= 731
LDAR.P SEL14A+L

jJunp Lie.

SETPGE SELI14A+1_SHR_H4B & LDARE SEL14A41

ADD DB, 0,1SK2,R3 & NOP $+D34
BLDREG 1REG

sCORPUTE JunP L0C, ..
ACCORDING TO PREF. LENGTH

% DT, FOUTU, SEQAR, TREGH

OR DB, B,HSK1,RE & JIR JDRIVE
RURERD NSK1,Ré & RTS DiY
ROREGH NSK1,4 & RTS DE565
RUREGS HSK1,Re & RIS De§21
RUREGE MSK1,R4 & 1S D4521

$5ET TYPE '3 FLAG

INVALLD PREP. LENGTH

$RAK. USERABLE CYL. & 1172 = 3H
JHAY. USEABLE YL, & 448 = §21
{BAX. USEABLE CYL. & 1792= 521

i THIS RUUTINE WILL WRITE ONE RECURDS HURTH UF DATA TU THE nDB STAKTING AT

SLUC, 8040,

THE DATA mUST BE PREVIOUSLY STORED [n FURDATI, FURDATZ & FORDATL.

jREGISTERS USED: RE-R3,R4,R6 & U,

1

FORNDAT:  LDUD R3,FURDATZ
RDRARB
ROXFR
OR B, B,RARE,R3 & RUP FURDAT2+1
RORAMB RG, RECLNTH
RESETR R4

z

1
FORKDATY:

RORAND FORDATI
RTOR R4,R8 % JSR HDBURT
DECRB kb6

iGet bits 8-24

JGET 12 H3BS

jPUT IH UPPER REGISTER
JO0R IH 12 L8RS

$GET THE RECORD LENGTH
$9ET START HORD = @

R3, FORDAT2
SAC, ,R3

{GET DATA BITS 24-35
$HORD Hi, TO RE; WRITE ORE HORD
+DECR. THE HURD COUNY
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Addr Line
B1F61 @B3F4 J3FSE 19953 IHCRE R4 & BNI FORADATY 1 1F HURD COUNT NUT 8, HRITE ANDTHER
S1F62 FFFFF AFTFF 19554 R1S jELSE, RETURH
19355
HIFE3 37352 FOUBD 19356  RESEEK:  RDNSKB R2, SKERRBIT RESET THE SEEK...
13957 JSR.P DELABILT JERROR BIT FOR THIS DRIVE
#1F64 £0481 1F1DC 19957 + SETPEE DELABIT SHR_M4B & JSRP DELABLT
01F65 BFL1OF FO392 19558 ADD DIC,FOUTL,ZERD,RANE % HOP SEEKONL;Set the Seek Only flag
Q1Feh 433F9 FFFFF 19359 RESETR RY
19564 JSR. P HEADRD 1GET SAVED HEAD THIS DRIVE
UIFE7 EG408 1F1F1 19569 + SETPRE HEADRD SHR_H5B & JSRP HEADRD
DIFE8 3332C FFFFF 19361 RTOR RZ,R12 $ROVED T0 R1Z
19362 JSR.P ADVHEAD ;SET THE HEAD
YIFBY EDBE 1FSIC 19562 + SETPGE ADVHEAD SHR_H4B % JSRP ADVHEAD
BIFGA 3929F FOB88 19563 SETRBIT R15,88 $SET SEEK UALY & RYL FLARY
19564 J5R.P CYLGBH ;LOC, UF CUR. CYL. THIS DRIVE
B1FEB E8448 F1E9 19569 + SETPRE CYLU®_SHR _HEB & JSRP LYLGG
BIFEC 37308 EN149 19565 RDREGE RARL,R11 & JBP SEEKG4 GET THE CYLIMDER & RE-SEEK
19366
19573  j==s====z=z=z=== =

1
19574 TITLE GET DELIVE STATE
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Addr Line HET DEIVE STATE

g2u0¢d 19577 ORG Hu20ud
19578
9as g
19581 il BROCEDURE HAME: BRIVSIAY Coet_drive_stated
19382 51
19583 | PURPOSE =
19584 i) This procedure s used to get¢ the drive stale flags From Che
19346 ;}ﬁ QC8 shared R4
19598 3
HEn | USAGE «
19592 il This procedere Is celled on the sfeck CISHY from The various
19393 i) routings which requirve the drive state Flags.
19594 51
5% ;) THEUT PARANETERS %
19396 i) RE = logicel unit nuwher
19597
19598 ;) COHTROL PARANETERS %
19399 41
19608 ;j drive_state_valuss:
16l 4 ¢ = illegal value
19682 i) I o= drive is DOWH
19683 i) 2= drive In CACHE wmode
196084 i) 3 = drive In B¥YPASS noede
19685 i) 4 = drive in REAY OQNLY wode
19686 ;] G o= drive in HRITE THRU wode
13647 3] G-FF = fllagal valugs
19688 3
13684 ;} GUTPUT PARANETERS :
19618 il HE = drive s€ate IF no error I Indiceted
19612 ;}ﬁor RE = 2 CBYPASEY Ii TChere s an grror
19614 il rag = &, ALUL = Crue, drive state cannot s returasd
196135 il Grag M 8, 4L = Falge, drive state In KR8 fs valid.
19616 il BRI = Iogical unit namber
19617 il
19618 ;)] REGISTERS USED:
19619 ) RO REILRS, RIS, _reg & IRES.
19624 ;1
19621

Bzbug 3718 FEBAD 19622  DRIVETAT: RESETEAR PARCHY $RESET PARITY RETRY COUNT
13623
19624 jCHANGE LOGICAL TO PHYSICAL DRIVE HO. 1IN RIZ
19625

82081 3431D FFFEF 19626
028682 43351 FEF 19627
22003 341 FO261 19628
19629
02884 EB4B3 17123 19629 +
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RTOR R1,R13 jRequested unit to R13
NSKRBIT R1,1F i [solate drive nuaber
ALDRAN  R1,REQUNIT ;have requested unit

JS.F DOUBLE ;DUUBLE [T IN CASE OF ERROR

SETPGE DOUBLE_SHR_H#B & JSRP DOUBLE
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fAddr Line GET DREIVE STATE
19638
19633 ;SELECT THE OCP TO GET DRIVE STATE VALUE
19632
82805 37350 F28089 19633 DRVSTATA: RUASKE RY, DRVSTATA iReturn loc, from OCP select
02086 J410E COUE2 19634 ALDREG RO, IRES & LDCT 2 jtineout 1s 3 alcro_seconds
32007 34909 FFFFF 19636 ALDREGU  RH, IREGH j$return address to IREG
82008 FFFFF EQEL7 13641 Jnp SELOCPA jSelect the OCP
19642
#2809 433F8 33814 19644  DRVSTATA: RESETR RO & BNZ DRVSTAYY ;$1f not selected, BYPASH
19648
19649 ;READ DRIVE_STAIE FROH OCP
: 13638
82004 373F1 FO261 19651  DRVSTATI: RDRANB R1,REBUNIT $GET REQUESTED UNIT NU.
82008 9701F 4rudr 19632 HRTL OCP,DCPADR,RL & PSHLD 1 ;O0UTPUT THE URIT HUABER
9200C C7F18 BB7FF 19653 f0 0CP,UCPDATA,RE & CLPCHT EVCNTZ
92000 C7F18 4r@2 19654 RD OCP,QCPDATA,R8 & PSHLD 2 {READL DRIVE STATE Anb...
BZBOE 235F8 BB7FF 19655 REHFTZ RB ROVE PRESENT STATE INTU PUSITION
$200F 45358 FOE0F 19636 HSKRBIT RB,HEF $HASK OUT ARY JURK BITS
19657
19658 ;CHECK [F BAT4 IS RELIGBLE
19659
B2018 37364 FEFFF 19669 RIREGE SRCST,R4 {READ & RESET XnC STATUS
H2011 43154 FUBR4 19661 TSTBIT R4,4 F1F CT-BUS PARLTY ERRUR?
B2812 FFFFF 33818 19662 BNZ DRYSTATS i YES, possible retry
19663 ;
19664 jCHECK FOR OCF HEHORY PARITY ERROR
13665
82813 CTFO1 4FBB1 19666 R OCP,CCPSTAT,RI & PSHLD 1
82014 C7rd1 887rF 19667 R OCP,OCPSTAT,RU & CLPCHT EVERTL jREAD (QUP STATUS
82013 45151 FO1E0 19666 TSTBIT R1, 144 UCF RERDRY PARITY ERROR?
92016 £7888 33818 19663 CTL OCP,UCPRST & BNI DRVSTATI $YES! CHECK [F RETRY EXHAUSTED
19670 ADD bzc,,50C8T $SET DATA VALID STATUS
82017 OFQEF E261B 19671 /% JuP DRVSTATY jo0 ARD return
19672
19673 ;CI-BUS OR OCP_HERORY PARITY ERROR
19674
#2818 34308 FFFFF 19675 DRVSTAT3: RTOR RB,RE s TEST RETRY COUNTY
19676 [HCRE RO i INCREHENT RETRY COUNT
82019 8B3FO 3388” 19677 1% BUZ DRVSTAT) joesAND RETRY ONCE IF = @
19678
9788
19781 RETURN RITH DRIVE_STAIE = BYPASS

1972
DZ01A 37358 FOBUS 19703 DRVSTAT7: RDRSKB KB, He3 {SET DRIVE STATE = BYPASS




HALE Listing: Ci:SGect.sre Fri Aug 17 07:38:22 1999 Page 277

Addr Line BET DRIVE STATE

19704

19705 ;ESIT BITH ENDING STATUS

9706
02018 E7CRU FFFFF 19747  DRVSTAT9: CTL  UCP,UCPDSEL sRELEASE THE 0CP
02010 320FF AFTFF 19783 Qe & RIS

19789

1971 jm==sm==: = =

19711 TIILE
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Rddr

Q210 CLECH FFFFF
W201E CLUCYW FFFFF
B281F 63850 FODED
82028 FRFFF 33022
82021 E14080 EQGHZ

J2822 £8400 1F340
82823 FFFFF E2023
82824 FFFFF EQ20Y

#2023 £4408 17359
82826 34126 Codkb
82027 FFFFF £633D

Line

12881
19842
19843
19884
198135
19806
19887
19808
13808
19849
14826
19827
19829
13830
19831
19816
19837
19838
19844
139848
19841
19842

t

L
T
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SHTIRERA: RD HSSN, KUDREC, KM

R HSSH, RDDREC, RY jREAD THE REC. HO. (ERRUR CNHUE)
TSTRRSK RW, H4EQ 101D RPC TREE A BAD Junp?
BOZ $+2 ;YES, CATASTRUPHIL ERROR, Jump
CTL HSSm, DYFRST & JuP SHERRZS ELSE, HURMAL RETRY

i
JSR.P CLRHSSH +CLEAR THE H5SH BUARDS AnD...
SETPGE CLRHSSR_SHR_H3B & JSRP CLRHSSR
JuP $ +HANG THE NICROCODE

HULTPLYE: JHP RULTPLY

15 CDC DUES NOT SUPPORT LUG OVERFLOW. HMENEVER ANY ERROR/USAGE LUG
s SOVERFLOWS, THIS ROUTINE WILL CLEAR THE ERRUR/USAGE LUG FOR THIS DRIVE AND
s SRETURM.

sUVFLUBIT: EQU HH9d ERRUR/USAGE DVERFLOW

I

LOGUFL:  JSR.P ERRLOG
SETPSE ERRLUG_SHR _HYB & JSRP ERRLOG
ALDREG R, IREG & LDCY 8 $SR0VE 1T TO THE IREG
JnP CLR2S SLLEAR THE 10§ THIS DRIVE & RETURM

$SLOC. OF ERROR/USAGE LUOG
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Addr Line

19843
19830
13831
19852
19833
19834
13833
#2028 d715E FU2B 19836
19857
H2029 8408 1F03B 19857 +
82024 38100 AF7FF 19861
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i This routine is used in the Wait Loop to determine if Backscan Seek
jand ILD's should e skipped because intervupts are pending to the host(s).
} If ALY = @ on return, the Hait Loop will continue,

; 1f ALY not = @, Backscan Seak and the LD parts of tha Hait Loop will
jbe skipped.
i
H

AITSKIP: HOVE MSKZ,IREG % HOP DRONCYL jtoc, of Drive on-cyl. bits
J5R.P SHBRD jliat then
SETPGE SnbRD_SHR_H4B & JSRY SHBRD
UR AG,FOUTL,RY, ZERD & RYS jLneck the bits & return
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Aodr Line

19933
19934
19934
19936
19937
19941
19943
19944
U2028 37332 FaA72 19933
0282C 371608 4FBB3 19954
13353

42020 EB4BY 1FIFF 19935 +

9202€ 95342 88886 13356
B282F FEFFF AF7FF 19937
19938
19959
20589
28518
20511
28512
20513
28514
20513
24516
82038 FFYFF EBO3R 20526
Pz831 FEFFF EBB43 26327
28524
#2032 37352 rEHBD 26529
82033 QF328 EBE1S 24330
B2834 333F2 33836 2H531
42833 3718F AF267 20332
28533
B2836 133F2 33834 268534
22037 GF18F AF267 20535
21089
02038 C1843 FFFFF 21094
82039 C1843 FFFFF 21091
82034 53353 fFue19 21892
82038 63053 FURAI 23893
218%4

Fri fug 17 B7:38:22 199 Paga 244

i

i THIS RUUTIHE WILL SET AN ATTENTIUN PENDING FOR YHE CURRENT DRIVE
jUN ALL CHANKELS.

; UPON ENTRY: R3 = BIT FOR THIS DRIVE (24-31)

i R4 = BIT FOR THIS DRIVE (8-23)

JREGISTERS UGED: RE,R1,RZ,U & IREG

!

SETATIN:  EQU  §
RRSKE R2,ATTHL sLOC OF ATTH. PENDING HI0-1
HOVE SHCST, ZERD & PSHLD 3 SATTENTION IS ON ALL HIOS
JSR.P ADDABIT SADD THE BIT FOR THIS DRIVE
SETPGE ADDABIT_SHR_H4B & JSRP ADDABIT
ADD DB, B,115K1,R2 & CLPCHT EVENTZ,HE6 jLOC. FUR NEXT HID
RTS sRETURN

!

H THIS REOUTINE SELECTS THE OOCF.

;IF THE OCP CANROT BE SELECTED O YHE FIRST TRY, IT WILL BE ATTEMPTED 3 HORE
JTIRES,  1F THIS FALLS THE ROUTINE WILL RETURN (RTS) WITH ALU HOT = 8. IF
SELECTION [5 SUCCESSFUL, ALU = @ UPGR RETURH.

i
jREGISTERS USED: RY,R2 & [RES,

i
SHBRDC:  JnP SRBRD
SnBHRTC:  JnP SnBHRT

OCPSELA:  RDRSKB KZ,5
LALL RY,SELOCP
OR 7B,B,, k2 & BN UCPSELL
ROVE ZERU,RAME % RTS OCPDUMR

JRETRY COUNT = 5
SELELT THE OCP
+1F BOT SELECTED, Junp

i
OCPSELY:  DECRB RZ & BuZ OCPSELA+2 jUECR. RETRY COUNT & TRY AGAIN
ADD DIC,FOUTL, ZERD, RABE & RYS DCPDUMN jRETURN WITH ALU RON-IERO

CKONCYL:  RD HSSH,RDDRST1,R3
RD HSSH,RDDRSTY, RY sREAD CURRENT DKIVE STATUS
RSTRBIT 83, WRITPROT sDOR'T CHECK WRITE PROTECT
TSTRHSK 3, SKEND+SELECTHONCYL+READY 3 NURMAL STATUS?
BOZ.P CHKZNDA ;YES, CHECK FUR SECOND DRIVE

JRESET 0P DOMN & RETURM; ALU = ¢




HALE Listing: CiSEccl.src Fri fug 17 87:38:22 1938 Paga 231

Addr Line
0203C ER4B3 33192 21099 + SETPGE CHKZNDA_SHR_H&B & BUZP CHKZNDA
21995 JSR.P SEEK39 JHALT FOR RURRAL STATUS AND...
#2030 EH4DB 1F18B 21093 + SETPGE SEEK3D_SHR_H#B & JSRP SEEK30
U283E FFFFF £1992 2109 JHP CHK2HDA : JUHECK FUR SECOND BRIVE
21497
212%

21295 TITLE FUMCTION 2 STATUS TERADING

by,
T




2
d

&y
HALE Listing: Cidbeel.sic Fri Aug 17 97:38:22 199 Page 282 ‘
Addr Line FUMZTION 2 STATUS TEACINGE

21297

21298 (UPYIUNAL FUNCTION AND BTATUS TRACE CODE)

2299
B2esn 21301 ORG HEZWSD j$for CDC

21305
82030 373F2 FUO2D 21386 EFTRACE: RDRARB RZ,EFALLUY GET THE BIT FOR THIS HALO
B205E 81722 4F002 2130 AD) AB,LSBZ,R2,R2 & PSHLD 2 JLEFT SHIFY (1.,

21308 LSHFTZ /2 jE1GHT PLACES
B205F 81722 887FF 21388 + ADD AB,LSBI,R2,R2 & CLPCHT EVCNTL

21389
82868 313C2 FFFFF 21310 UR AB,B,R1Z,R2 ;DISPLAY HALO & CORRAND
82061 333FD EQR74 21311 0R 18,8,,R13 & JnP EFPROCC DISPLAY DRIVE HURBER

21312 ----
82062 31321 FFFFF 21313 EITRACEA: UR AB,B,R2,R1 ;DISPLAY HALO & SYATUS ACTION
02863 333FD EBDBA 21314 Uk IH,B,,R13 & JHP ENDS3A ;DISPLAY STATUS & DRIVE i,

N3
82864 373F1 FOO2D 21316  EITRACE: RDRAMB R1,EFALLON {GET THE BIT FOR THIS HAID
42965 81711 4F062 21317 ADD AB,LSBI,RL,R1 & PSHLD 2 JLEFT SHIFT 17...

21318 LSHFT2 R1 EIGHT PLACES
62866 Q1711 B87FF 21218 + ADD AB,LSBI,RY,R1 & CLPCHT EVERTL
@2867 345A2 FFFFF 21319 0f AZ,RSBI,R10,R2 RIGHT SHIFT STATUS ACTION...

82068 335F2 E2062 21320
21321

21501

fssamhly Phase completa,
# error(s) detected.

OR IB,RSBI,,R2 & JnP EITRACEA i THO PLACES & Junp

TITLE D2 0.8, CROSS EEFERENMCE
R Rl b EMD ;Cross Refernce 1s Condensed Elite printing




