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Addr Line J LD - FORMAT THE PACK 

'3285 
9286 
9287 

013D9 37350 f0UlC 9288 
013DA El000 EUAFB 9289 

9310 
9311 
9312 
9313 
9314 
'3315 
9316 
'3317 
9318 
9319 

013DB 3710F F0lfD 9320 
013DC 3710f f00B6 9321 
013DD 3710F f024£ 9322 

'3323 
013DE 370FF f01FD 9324 
013Df 0615E f 13E2 '3325 
013E0 37929 5f3FD 9326 
Ul3El 0AlfF 6FlfD '3327 

9328 
013E2 fffff El3Ef 9329 
013E3 fffff El3f9 933U 

fffff El3Fl '3331 
013£5 fffff El3f3 9332 
Ul3E6 fFFFf El3F5 9333 
013£7 fffff E13FB 9334 
Ul3E8 ffffF El3FB 9335 
013£9 fffff E13f7 9336 

'3337 
013EA 37350 fUU39 9338 
013EB 0F322 EUE7B 9339 
013EC 0f322 El26E 9340 
013ED 37350 FU024 9341 
013EE Fffff £1134 9342 

'3343 
013Ef 37352 F03ff 9344 
013FO 37343 5f801 9345 

9346 
013Fl 37352 f034B 9347 
013f2 37343 5F802 9351 

9353 
013F3 37352 f0336 9354 
013f 4 37343 5f803 9355 

9356 
013F5 37352 F026f 9357 

AH SH-INTERRUPT UAS EXPfClED, BU1 HONE HRS RECElVEV. 
j 

ILD140: RDMSKB RU,lC 
CTL HSSM,DlFRST & JMP SEL24 

;SET SENSE BYTE 7 
;SEND EQUIP. CHECK 

; WE HAVE TRIED TO DETERMINE THE DRIVE TYPE, BUT WERE UNABLE TU READ A 
;FLAG BYTE FROM THE HEADER. fHlS ROUTINE HILL ISSUE A SEEK TU THE MAX. 
;CYLINDER Of EACH DRIVE TYPE UNTIL ONE lS FOUND THAT DUES NUT GENERATE A 
;

0 SEEK ERRUR 1 STATUS. UHEN THE DRIVE TYPE IS FOUND THE VALUE HILL BE SAVED 
;lN THE FLAG BYTE FOR THlS DRIVE. ALSO, THE MAX. USEABLE CYLINDER AND NAX. 
;DRIVE CYLINDER WILL BE SAVED. A RE-ZERO HILL SE ISSUED TU THE URIVE 
;WHETHER OR NUT A "SEEK ERROR" OCCURRED. 
; 
ILD150: RESETRAH SEEDWRD 

RESETRArt CURHD 
RESETRAM CACHECNT 

; 

;RESET CURRENT HEAD 
;RESET RETRY COUNT 

RDRANQ SEEDWRD ;GET THE SEED WORD 
ADD DQ 1FOUTL 111SK2,IREG & NOP S+Dn3 ;COMPUTE THE JUMP LUC ••• 
OR DZ,FUUTU,SEQAR,IRE6H & LDAR ILD159 ;ACCORDING TU THE SEED WORD 
ADD ZUC,FOUTL,,RAME & JIR SEEDWRD ;!NCR. SEED WORD & JUMP 

j 

Jr1P ILD151 
JMP ILD156 
Jf1P ILD152 
JNP ILDI53 
JMP ILD\54 
JNP ILD158 
Jr1P 1LD158 
Jf'lP 1LD155 

1LD150B: RDHSKB RU,Dtt57 
CALL R2 J rnscrrnA 1 
CALL R2 1f'RNTDRV 
RDHSKB R0,Utt3& 
JMP 1LD28+1 

; 
ILD151: RDMSKB R2,Dttl023 

RDREGB NSK1 1R3 JAR Hll+DFECT 
j 

ILD152: RDHSKB R2,MAXCYL2 
RDREGB NSK1,R3 JAR 

j 

1LD153: RDMSKB R2,MAXCYL3/2 
RDREGB r1SKI,R3 & JAR 

j 

ILD154: RDMSKB R2,MAXCYL5 

;HS6: "SEEK ERROR " 

;PRINT DRIVE NUMBER 

;TERNINATE THE lLD 

; SEEK CYL. = 1023 
;DR[VE TYPE= 1 CCDC 1.2 GB.> 

;SEEK CYL.= 843 
;DRIVE TYPE = 2 CCDS513) 

; SEEK CYL. = 822 
;DRIVE TYPE = 3 CfUJl337) 

; SEEK CYL. = 623 

----· -·······-·-·--""""" ................................ '···········-····-·--······------····--······-·"-''"" ·-················-··· ............... _. ________ ,, ··----·-······--·--··----.............. _ .. ,. 
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Addr 

Ul3F6 37343 5F804 9359 
9367 

013F7 37352 F03Ff 9368 
Ul3F8 37343 5F805 9369 

9370 
013F9 37352 f03Ff 9371 
013FA 37343 5F806 9379 

9380 
013FB 37352 f03ff 9301 
Ul3FC 37343 Sf80U 9382 

9383 
013FD 45052 f0C00 9384 
013FE 325F0 4F001 9385 
0I3Ff 335F0 BB7Ff 9386 
01400 9220f fFFfF 9387 
01401 60324 4f007 9388 
014U2 El009 887ff 9389 
01403 El013 ffff f 9390 

'33'31 
01404 37351 f003D 9392 
01405 DOFFl FFFFF 9393 
01406 9224f C0007 9394 
01407 3412f f00B5 9395 
01408 ElU08 98408 9396 
01409 El012 4F028 9397 
0140A Cl040 887ff 9398 
014UB Cl040 5F40B 9399 
0140C 45050 f00BE 9400 
01400 133Fl 33C~f 940l 
0140E Cl040 73430 9402 

9403 
0140f FFFFF 33430 9404 
01410 45150 F000C 9405 
01411 ffFfF 33C30 9406 
01412 6605f F0082 9407 
01413 Cl040 73414 9408 

'3409 
01414 3705F F003C 9410 
01415 D0Ff0 FFFFF 9411 
01416 35350 F0F06 9412 
01417 29110 FFFff 9413 
01418 ffFFF 354lf 9414 

'3415 
01419 370ff F024E 9416 
0l41A FfFFF B3BEA 9417 
0141B 0Alff f024E 9418 
Ul41C 370FF fOlfD 9419 
0J41D 12lff f01FU 9420 
0l41E fffff £1431 9421 

9422 
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RDREGB nSKl,R3 & JAR Hlt4 ;TYPE = 4 (SHALLOW - HARD SECT.) 
; 
ILD155: RDMSKB R2,Dttl023 ; SEEK CYL. = 

RDREGB NSK1 1R3 & JAR Htt5 ;DRIVE TYPE = 5 CSwal-4) 
; 
ILD156: RUMSKB R2,Dttl023 ;SEEK CYL.= 1023 CCUC-368) 

;DRlVE TYPE = 6 CCDC-368) RDREGB HSK1,R3 & JAR H~6 
; 
ILD158: RDMSKB R2,Dttl023 ; SEEK CYL. = 

RDREGB MSK1,R3 & JAR HttU ; DR l'JE TYPE = 0 
; 
ILDI59: TSTRBIT R2,HttC0U ;ISOLATE CYL. MSB'S, 

UR ZQ,RSBZ,,RO & PSHLD 1 
RSHfTZ RU 
WRTL HSSnA,LDDRBU,RU 
XOR AQ,B,R2,R4 & PSHLD 7 
CTL HSSn,SETAG2 & CLPCNT EVCNfZ 
CTL HSSN,RSTAG2 

RDnSKD Rl,3U 
RDXfR Sf1C,,RI 
WRTL HSSMA 1LDDRBU,R4 & LDCT 7 
ALDRAH R2,CURCYL 
CTL HSSM,SETAGI & CJPCNT EVCNTZ,S 
CTL HSSM,RSTAGl & PSHLD 40 

;MOVE THEM lNlO POSITION .•• 
; AND LOAD TH£r1 
;CYLINDER LSB'S TU R4 
;ISSUE 'SET HEAD' 

;SET SEEK TIME-OUJ TINER 
;LOAD SEEK CYLINDER 
;SAVE SEEK CYLlNDER 
; START lHE SE£K 

RD HSSM,RUDRSTl,RU & CLPCNT EVCNTZ ;DELAY B-psec FUR STAlUS 
RD HSStt,RDDRSTl,R0 & LOAR S ;READ DRlVE STATUS 
TSTRBIT RU,SEEKERR+FAULT+UNCYL+SKEND ;ANY GOOD UR BAD STATUS? 
DECRB Rl & BNZ $+2 ; lF YES, JUMP; DECR. T1AER 
RD HSStt,RDDRSTl,R0 & CJARB ALUZ,JLD160 ;IF NO TIHE-OUl, JUMP $-3 

BOZ ILDI60 ;If TINE-OUT, GIVE UP 
TSTBIT R0,SEEKERR+FAULT ;SEEK ERROR OR FAULT? 
BNZ ILDI60 ;IF EITHER, JUMP 
TSTUttSK ONCYL+SKEND ;SEEK END & ON CYLINDER? 
RD HSSH,RDDRST1,R0 & CJARB ALUZ,S+l ;YES, FALL THRU; NO, JUMP BACK 

RDNSKG 3C: 
RDXFR SflC,,R~ 

OR DB,B,MSK2,R0 & NOP H1F06 
SUBS AB 1fOUTL,Rl,R0 
CJMP ALB,1LD159B 

;SET 200-psec. lNTO R0 
;If THE SEEK TUUK HORE THAN •.• 
;200 µsec., GUOD SEEK 

RDRAMQ CACHECNT ;GET THE RETRY COUNT 
CJPOP NALUZ,ILDIS~B ;IF NUT U, ERROR 
ADD ZOC,FOUTL,,RAME & NOP CACHECNT ;INCR. RETRY COUNT 
RDl~Ar1Q SEEUURD 
SBA ZU,FUUlL,,RAME & NOP SEEDWKD ;DECR. THE SEED UORD AND ••• 
JMP lLDl60+l ;TRY THIS DRIVE AGAIN 
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Addr Line J LD 1 -· Frn~:r·1A"f THt~ P?-\CK 

0141F FFFFf 5F3fD 9423 
0142~ 65052 f03ff 9424 
Ul421 34731 33C28 9425 
01422 65053 f0006 9431 
01423 FFFFF 33C25 9432 
01424 37342 5FCC~ 9433 
01425 65053 f0~01 9434 
01426 fffff 33C30 9435 
01427 37342 5FE61 9436 

9437 
01428 65053 f0004 9438 
01429 C3Ul0 33C2D 9439 
0142A 65050 f0085 9440 
01428 FFFFF 33C2D 9441 
0142C 37351 f000A 9445 

9453 
01420 £0401 lf342 9453 + 
0142E 3411D FFFFF 9455 
0142f 0F10f f03£5 9456 

'3457 
01430 3710f f024£ 9458 
01431 37lOF F0085 9459 
01432 3535f f000B 9460 
01433 0F322 Ell5A 9461 
01434 0F322 £1239 9462 
01435 373F0 f0245 9463 
01436 45058 f000E 9464 
01437 FFFFF 3384C 9465 
01438 fffff £13D£ 9466 

9467 
9468 
'3469 

ILD159B: LOAR 1LD159 
TSTRMSK R2,Dttl023 ;CUR. CYL.= 1~23? 

; 

UR AZ,LSBZ,~3,Rl & BNZ ILD159C 
TSTRnSK R3,6 
BNZ $+2 
RDR£GB nSKI,R2 ' JAR Dttl2lb 
TSTRNSK R3,l+DFECT 
BNZ ILD160 
RDREGB nSK1 1R2 & JAR MAXCYLl 

;NO, JUHP; SHIFT DRIVE TYPE 
;DRlVE TYPE 6 CCDC-368)? 
;NO, JUMP 
;CDC-3&8 MAX. CYL.= 1216 
;DRIVE TYPE 1 <CDC 1.2 GB.>? 
; Nll 1 JUMP 
;CDC 1.2 nAX. CYL.= 1633 

ILD159C: TSTRMSK R3,4 ;DRlVE TYPE 4 CSWALLUH-5)? 
RD SCP,PRGTGL,RQ & BNZ lLD159D ;NU, JUMP; READ TOGGLE REG. 
TSTRMSK R0 185 ;DRIVE TYPE 5 CSWALLUH-4)? 
BHZ lLD159D ;NU, ASSUftE SUALLUW-5 
RUMSKB RI,HttA ;FLAG BYTE = TYPE 5 CSWALLUW-4) 

ILD159D: JSR.P fLAGLUC ;LUC. UF llRlVE FLAGS 
SETPGE fLAGLOC_SHR_HttB ~ JSRP fLAGLOC 
ALDREG RI,RAMl ;SAVE URIVE TYPE fLAG THlS DRIVE 

ADDC DZ, FOUTL, ZERO, RAtl£ & NOP LASTfLG; g-AST DRIVE fLAG = 1 
i 
ILD160: RESETRAM CACHECNT ;RESET R£TRY COUNT 

RESETRAf1 CURCYL 
S£TRBIT RIS, 8 
CALL R2,1LDSKO 
CALL R2,ILDRUN 
RDRAHB RU,ttAXCYLDl 
TSTRBIT RB,Htt£ 
BHZ llDl 128 
JNP ILD150A 

;RESET CURRENT CYLINDER 
;SET RTZ fLACi 
;RE-ZERO THE DRIVE 
;RE-SELECT THE DRIVE 
;GET MAX. DRlVE CYLlNDER 
;ANY DRIVE TYP£ FLAG BITS? 
; If YES, RETURN 
;£LS£, TRY NEXT DRIVE TYPE 

TITLE l LD 2 - VEF:'. I r:·y THl~~ f'{~\CK 

·---·-·---··-·-··---... , ......... --~-~--·--·-- --------



HALE Listing: C:S6cc1.src fr1 Aug 17 U/:38:22 199ij Page 117 

Addr Line I LD ...• 
.,::. -" \JEt=;:: 1 F"Y THt::: P{"\CK 

'3471 
9472 

01439 37352 Fl455 9473 ILD200: RDHSKB R2,lLD210 
0143A Fffff lf 183 9483 JSR SAVCONT ;SAVE lLD CONTINUATION LOC. 
01438 Of322 El239 9484 CALL R2,ILDRUN ;SELECT ILD DRIVE If NEEDED 
0143C C3020 Fffff 9486 RD SCP, tlODESW 1 RU ;SRead the node Switches 
0143D 45050 f0002 94'31 TSTRBIT R0 12 ; NU ECC RETRIES? 
0143£ FfFFF 33440 9492 BOZ ILD201 ; rm, CONTINUE 
0143F 3535f f0020 9493 SETRBlT Rl5 1 20 ;SET NO ECC CORRECTlON FLAG 

9494 i 
01440 fffff lf 1A7 9495 ILD20J: JSR CtlKMS61 ;CHECK MSG. SENT 1 
01441 fffff 33C4C 91l% BNZ ILD2U3 ;IF SENT, SKlP MESSAGE 

9497 
'34'38 Start Verify 
'34'39 ; 

01442 37350 F0016 9500 ILD201A: l<DHSKB R0 1Dtt22 
01443 0f322 EUE7B '3501 CALL R2, lSSCf1DAl ;MSG: "VERlfYlNG DR. H 

01444 0f322 El26£ 9502 CALL R2, PRrHD~:v ; PRlrff DRIVE NU. 
01445 3735U fUUlC 9503 RDUSKB RU,Dtt28 
01446 0f322 E0E7B 9504 CALL 1<21 lSSCtlDAl ; t156: II' CYL. D 

01447 Fffff lf22f '3505 JSR RECURlll ;GEJ THE CURRENT HEAD AND ••• 
Ul448 373fB f00B5 95Ufi RURAMB Rll 1CURCYL ;CURRENT CYL1ND£R 
01449 Of322 El263 9507 CALL R2 1DSPLY ;DISPLAY ~ PRINJ CYL. & HEAD 

95U8 ; 
Ul44A fffff lf 1A4 9509 ILD202: JSR S£TMS61 ;SET MESSA6£ SENl 1 FLAG 
01448 0f322 El239 9510 CALL R2,ILllRUN ;RE-SELECT DRIVE lf NECESSARY 
0144C fffff lf22f 951J ILD203: JSR RECURDl ;6£1 CURRENT HEAD AND ••• 
Ul44D 373FB FU0B5 9512 RDRAnB Rll,CURCYL ;CURRENJ CYLINDER 

951::: 
0144£ fFFff lf28U 951'1 JSR JLDCYHD ;DlSPLAY & SAVE CYL. AND HEAD 

'3515 
0144F Uf322 EllfB 9554 CALL R2 1 CONV100 
01450 377F7 F02D9 9555 UR DZ 1LSBZ,RAME,R7 & NOP WROSTRK 
01451 337F7 fffff 9556 OR ZB,LSBZ,,R7 ;WORDS TU VERIFY ONE TRACK 

9557 ; 
9558 ILD205: mu $ 

01452 3535f F02U0 9562 SETRBtT Rl5, 20U ;SET NO DATA XFER. FLAG 
01453 5535£ f0200 9563 RSTRBIT R14 1200 ;RESET All. lRACK FLAG 
01454 433f6 E0407 '3564 RESETR R6 & JMP READ00 ;RESET lST HURD & READ UNE TRACK 
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Addr Line I LD :2 -- VEF:: I FY THI::: p.qct::: 

'3566 
9567 lLD CCll\IT I l'.ILJ?)T J Cll\I LUC{-)"f :t CJl\I 
'3568 ; 

01455 5535F f0020 9569 IL0210: RSTRBIT Rl5 120 ;RESET NO ECC CORRECTlUN FLAB 
01456 4505F f0403 9570 TSTRBlT R15 1400 ;CHECK SH REJRY FLAG 
01457 603ff 3345B 9571 XOR AU,B,Rl5,Rl5 & BOZ 1L02ll ;NO, CONTINUE; YES, RESET lT 
01458 FFffF 1F22F '3572 JSR RECURDl ;GET CUR. HEAD AND ••• 
01459 373FB fU0BS 9573 RDRANB Rll 1CURCYL ;CURRENT CYLINDER 
~145A fFFFF El44~ '3574 Jl1P ILD201 ;TRY READlNG ONE AURE TIME 

9575 ; 
0145B 37I0F f0018 9576 ILIJ211: RESETRAN SErm5 ;RESET SM-RETRY CUUNT 
0145C C3023 FFFFF 9577 1m SCP' mrnES\4' R3 ;READ ttODE SWITCHES 
0145D 45053 f 0002 9578 lSTRBl T R3, 2 ;MODE 2 CNU ECC RETRIES)? 
Bl45E FFFFF 33460 •357•3 BUZ $+2 ;NO, JUMP 
0I45F 3535f F0U20 9580 SETRBlT R15 1 20 ;SET NU ECC CORRECTION fLA6 

'3581 
01460 4505£ F~200 9582 TSTRBIT Rl4 1 200 ;CHECK ALT. TRACK FLAG 
01461 323F2 FFfFf 9583 IHUR R2 
01462 603EE 33467 9584 XUR AQ 1B1Rl4,Rl4 & BUZ ILD212 ;IF NUT, JUnP; If YES, RESET IT 
01463 373f0 F00B~ 9585 RDRAl1B RO,NOCYL ;GET ENDING CYLlNDER 
01464 373Fl f02UA 9586 RDRAMB Rl,MAXCYLI ;GET nAX. USEABLE CYLINDER 
UI465 29110 FFffF ~587 SUBB AB,fOUTL 1Rl,R0 ; lF HID CYL. lS GREATER THAN ... 
01466 FffFf 3547£ 9588 CJtlP ALB 1 ILD214 ;MAX. CYL. 1 VERIFY JS COMPLETE 

'3589 ; 
01467 fffff lf2EB 9590 ILD212: JSR LiflIT ;CHECK FOR VERIFY DUNE 
01468 Fffff 33C7E '35'31 BNZ [LD214 ; IF YES, JUMP 
01469 4505F f 1000 9592 TSTRBIT Rl5 11000 ;CHECK ADV. CYLINDER FLAG 
0146A 603FF 3346F 9593 XOR AQ,B 1Rl5 1Rl5 ~ BUZ ILD212A ; ff NOl", JUf1P; ff YES, RESH IT 
0J46B 353f2 f00BA 9594 OR DB,B,RAME 1R2 & NOP lLDfLG ;MERGE ALT. TRACK & JLD FLAGS 
0146C 45052 f0210 95•35 l"STRB(f R2,210 ;IF FURHAT-TO-VERtfY FLAG OR .•. 
01460 ffFFf 33C79 95% BNZ 1LD213 ;ALT. TRACK FLAG, ADV. GYLINU£R 
0146E FFFfF El472 9597 Jf1P I LD2 l 2B 

9598 ; 
0146F 2Dlfl f00BC 9599 1LD212A: SUBB DB,fOUTL,RAME,Rl & NOP NDHD ;If END HEAD 15 G~EATER ••• 
01470 FFFff 34475 %00 CJMP AGB,ILD212C ;THAN CUR. HEAD, JUHP 
01471 0f3fB FU0B5 %01 ADD DZG 1B1RAME,Rll & NOP CURCYL ;INGR. NEXT CYLINDER 
Ul472 FfFfF 1F22D %02 1LD212B: JSR STRTO'JRl ;NEXT HEAD = STARJ HEAD 
01473 fffff 1F22f %03 JSR RftURDl 
01474 FFFFF El47~ %04 Jf1P ILD213 ;SEEK TO NEil" CYLINDER 

%05 ; 
01475 5535F f08~0 %U6 1LD212C: RSTRBll Rl5 1800 ;RESET ADVANCE HEAD fLAG 

%01 JSR.P ADVUEAD ;SEr NEH HEAD 
01476 E0400 lf51C 9607 + SETPG£ ADVHEAD_SHR_HltB & JSRP AUVHEAD 
01477 341CF F00B6 %08 ALDRAM RI21CURHD ;SAVE CURRENT HEAD 
01478 fffff £1440 9609 JNP ILDWl 

%10 ; 
01479 0F322 £1263 9611 ILD213: CALL R2,DSPLY ;DISPLAY CUR. CYL. & HEAD 
0147A 0F322 Ell5A %12 CALL R2,ILDSKO ;SEEK TO NEXT CYL. 
0147B fffff lf22f 9613 JSR R£CORD1 ;RETRIEVE CUR. HEAD AND ••• 
0147C 373FB F00B5 %14 RDRAMB Rll 1CURCYL ;CURRENT CYLINDER 
01470 433f3 E1439 9615 RESETR R3 L JMP IL0200 ;VERIFY NEXT TRACK 

%16 ; 
%17 IL0214: TSTMBIT 10,JLDfLG ;format-to-Verify flag set? 
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Addr Line I LD :;;:'. -· 'v'EF:'. IF Y T Ht:· P{-ICt=:: 

Ul47E 373FO FUUBA 9617 t 

0147f 4515~ fU01U 9617 + 
Ul480 Fffff 33C88 9618 
Ul4Bl 45053 fO~~l 9619 
01482 fFFFf 33488 9620 

9621 
9622 

01483 373FO F01Ef 9622 t 
01484 55350 f0006 9622 + 
01485 3410F FOlEF 9622 t 

01486 fffff lf22B 9623 
01487 34308 El473 9625 

9631 
01488 35350 f0020 9632 
01489 3410F F00BA 9633 
014BA fffff £0092 9634 

%35 
%36 
%37 
%38 
%39 
'36il0 
%41 

01488 373f2 f00BB 9642 
0l48C 373Fl FUOBB 9643 

%44 
01480 Uf322 £12CA 9666 
0148E 373F2 F00B8 9667 
014Bf 373fl f00BB 9668 
01490 3535E FUU20 9669 
01491 2Dlf2 f020A 9670 
01492 433F0 35499 9671 
01493 2D1Fl f020D 9672 
01494 FFFFf 35499 9673 
01495 5535£ f0020 9674 

%75 
01496 0F322 £1170 9676 
01497 OF322 El18D 9617 
01498 FfffF El090 9678 

%7'3 
9680 
%81 

01499 4505£ f0020 9682 
0149A 603EE 33C9C 9683 
0I49B 0F322 El2CA 9684 
0149C 433f0 FFfFF 9685 
0I49D 0F322 EIIA9 9686 
0149E 433F0 ffFFF 9687 

; 

RDRAHB RO,ILDFLG 
rnrnrr RU, rn 
BNZ tLD215 
TSlRBlT R3, J 

BUZ lLD21S 

RSTMBIT nSG2+MSGl,MSGfLG 
RDRAHB RO,MSGFLG 
RSTRBJT RU,M562+MSG1 
ALDRAN R0 1HSGFLG 
JSR STRTOVR 
RTOR RO,Rll & JHP ILD212Btl 

;lf SET, VERlfY IS COMPLEfE 
;MUDE 1 (CONTINUOUS READ)? 
; IF NUf 1 VERIFY lS COMPLETE 

;Delete Message Sent flags 

;GfT START CYL. & HEAD 
;$Start over 

ILD215: SETRBIT R0,20 
ALDRAM RO,tLDFLG 
JMP NCNPLT0 

;SET LAST OPERATION FLAG 

;NORMAL COMPLETE ENDING 

DISPLAY THE LAST CYLINDER AND HEADn 
; 
ILD3U0: 

; 

RDRAMB R2,STCYL 
RDRAMB R 11 S THO 

;GET LAST STARTING CYLINDER 
;GET LAST STARTlNG HEAD 

CALL R2 1CKfLAG ;CHECK fOR FLAG BYTE 
RDRANB R2,STCYL ;GET STARTING CYL. AND ••• 
RDRAnB Rl,STHD ;START HEAD FOR CHECKING 
SETRBIT Rl4 120 ;SET SPECIAL FLAG 
SUBB DB,fUUTL,RAME,R2 & NUP MAXCYLI ;lf CYLINDER NUMBER IS ••• 
RESEfR R0 & CJMP ALB,ILD304 ;GREATER THAH MAX., GET NEH CYL. 
SUBB DB,FUUTL,RAME,Rl & NOP MAXHDI ;IF HEAD NU. IS GREATER ••• 
CJMP ALB,ILD3~4 ;THAN MAX., GET NEW ENTRIES 
RSTRBIT Rl4 120 ;RESET SPECIAL FLAG 

ILD303: CALL R2,STRTCYL 
CALL R2,STRTHD 
JMP ILD06 

;PRINT CYLINDER NO. AND .•• 
; HEAD NUrrnrn 
;ARE THESE NUMBERS OK? 

GET NEW CYLINDER AND HEAD PARAMETERS 
; 
ILD304: TSTRBIT Rl4,20 

XOR AU,B,Rl4,Rl4 & BNZ $t2 
CALL R2,CKfLAG 
RESETR RO 
CALL R2,GTSTCYL 
RESETR RO 

;SPECIAL fLAG SET? 
;IF SET, RESET IT & JUMP 
;CHECK FOR FLAG BYTE 

;GET CYLINDER NU. FROM OPERATOR 
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Addr 

0149F OF322 El1C7 9688 
9689 

0l4AO 37352 f14A2 96'30 
0J4Al fffff lf183 9691 

%'32 
9693 
%94 

~14A2 fffff lf22B 9695 
014A3 5535F F1C~0 9696 
014A4 4505E f0200 9697 
~l4A5 603EE 33CAD 9698 
014A6 Fffff lf 1A7 9699 
Ul4A/ FFFFF 33C4C 9700 

9701 
014A8 37350 f0016 9/02 
0J4A9 0F322 E0E7B 9703 
U14AA 0F322 El26E 9704 
014AB 0F322 £1289 9705 
Ut4AC FFFFF El44A 9706 

9707 
014AD 373F0 f00BA 9708 
~14AE 35350 f0400 970'3 
D14Af fffff £1488 9710 

'3711 
9712 
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CALL R2,GTSTHED ;GET HEAD NUMBER 
i 
ILD306: RDMSKB R2,ILD310 

JSR SAVCorn ;SAVE ILD CONTINUATION LUC. 

VERIFY ONE TRACK CONTINUATION LUCATlON" 
i 
ILD310: JSR STRTOVR 

; 

RSTRBIT Rl5, lCUU 
TSTRBll Rl4, 200 
XOR AO,B,Rl4,Rl4 & BNZ 1LD311 
JSR CHKMSGl 
BNZ ILD20'.3 

RD!iSKB RU,DG22 
CALL R2,1SSCMDA1 
CALL R2,PRrHDRV 
CALL R2,CYLH£D 
JHP ILD2~2 

ILD311: RDRAMB RU,ILDFLG 
SETRBIT R0,40U 
JMP ILD215 

;GET STARTING CYL. AND HEAD 
;RESET SOnE FLAGS 
;ALT. TRACK FLAG? 
;YES RESET lT & END THE !LD 
;CHECK nSG. SENT l 
;lf SET, SKlP MESSAGE 

;MS6: "VERlfYINS D~. " 
;PrnH DRlVE NO. 
;PRINT CYLINDER AND HEAD NOS. 
;VERlfY THE TRACK 

;6£1 ILD FLAGS 
;SET THE fUR!iAT DEFECTIVE FLAG ••. 
;AND rnD 1H£ ILD 

9713 TITLE I LD 5 - DSC I 1....U·Yf J N('.:i Sf::f.:J::: TE!'.:iT 
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Addr Line J LD ~5 -- osc 1 Lt...{-\'f :1 NC:i s1~£K ·n::Yrr 

'3715 
9716 ILD500: mu $ 

~14BU 373F2 f00B8 9720 RDRAnB R2,SfCYL ;GET LAST STARTING CYLlnDER 
014Bl 373Fl f00B9 9721 IWf<ANB R 1, UDCYL ;GET LAST END CYLINDER 
014B2 3710f f00B6 9722 RESE rnAn CURllD ;CURRENT HEAD = 0 

9723 
014B3 UF322 E12CA 972·1 CALL R2, CKflAG ;CHECK FOR FLAG BYTE 
01484 373f3 f020D 9725 RDRArrn R3, flAXHDI ;END HEAD = nAX. llEAD 
014B5 373F2 F00BB 9726 RDRAMB R2,STCYL ;GET START CYLINDER AND ••• 
01486 373fl FU0B9 9727 RDRAr1B R 1, rmCYL ;END CYLINDER FOR CHECKING 
014B7 2Dlf2 f0245 9728 SUBB DB,FOUTL,RANE,R2 ~NOP MAXCYLDI ;IF START CYLINDER ) THAN ••• 
014B8 433F0 354Cl 972'3 RESETR R0 & CJMP ALB,ILD503 ;HAX. DRIVE CYLINDER, JUnP 
014B9 2Dlf l f0245 9730 SUBB DB,fOUTL,RAME,Rl & NOP MAXCYLDI ;If END CYLINDER ) THAN ••• 
014BA 61121 35515 '3731 XOR AB,FOUTL,R2,Rl & CJMP ALB,ILD700•t ;MAX. DRlVE CYLlNDER, JUMP 

9732 ; 
014BB fffff 334Cl 9733 ILD502: BOZ JLD503 ;IF START= END CYL., JUMP 
014BC 37l0F F00BB '3734 RESETRAH snm 
014BD 3413f f00BC 9735 ALDRAN R3,NDHD ;SAVE ENDING HEAD 

9736 
9737 Prjnt L:::tst Star·t ~· •.:I. End cyl :t.nclt:~\'·s 
9738 

014BE 0f322 Ell70 9739 CALL RZ,STRTCYL ;DISPLAY STARTING CYLINDER 
014Bf ~F322 Ell77 974~ CALL R2,ENDCYL ;DlSPLAY ENDING CYLINDER 
014C0 fffff £1090 9741 JflP lLD06 ;ARE THESE NUttBERS UK? 

9742 ; 
Ul4Cl 0F322 EllA9 9743 ILD5U3: CALL R2,6TSTCYL ;6£1 STARTING CYL. fROM OPERATOR 
014C2 373F3 f02~D '37H RDRAf1B R3,l1AXHDI ;END HEAD = HAI. HEAD 
014C3 433F0 fffFf 9745 RESETR RU 

'3746 
014C4 3413f fU0BC 9747 ALDRAtl R3,NDHD ;SAVf ENDING HEAD 
014C5 0F322 EllBA '3748 CALL R2, 6TNDCYL ;GET END CYL. FROM OPERATOR 
014C6 373f l f00BB 9749 RDRANB RI,STCYL ;GET START CYLINDER 

'3750 
014C7 6111~ fffff 9751 XUR AB,FUUTL,Rl,R0 
Bl4C8 FFFFF 33lf6 '3752 BOZ BADCYL ;lf START=END CYL., 6Ef NEW ENTRY 
014C9 Fffff El092 9753 Jr-IP ILD0&A 

'3754 ; 
014CA 3710F f00B2 9755 ILD506: RESETRAM MAINILD2 ;RESET START CYL. DISPLAY 
014CB 37l0F f00B3 9756 RESETRAM MAlNILD3 ;RESET END CYL. DISPLAY 
014CC 37350 f003C 9757 RDNSKB R0,DIGO ;MSG: "OSCILLATING SEEK u 

014CD 0F322 E120C '3758 CALL R2,ILDSTRT ;CHECK IF THIS IS O.K. 
9759 
9760 f.) T {.~ F:'. 'f CJSC I l...LAT J N(~j SEEK TEf.)T 
'3761 

014CE 37352 Fl4D0 9762 RDNSKB R2 1$+2 
Ol4CF Fffff lf183 '3763 JSR snvcorn ;SAYE ILD CONTINUATION LUC. 

9764 
014DU fffff lf1A7 9765 JSR CHKt-1561 ;CHECK MSG. SENT l 
Ul4Dl FFFFf 33CD4 '376& BNZ ILD510 ;lF SET, SKIP HESSASE 

9767 
014D2 37350 F~03C '3768 RDnSKB RU,Da60 
01403 0F322 £1544 9769 CALL R2,S£EKRUN ;nSG: "OSClLLATlNG SEEK RUNNING " 

- ·-···-· -................. ····-·-··· •... -... ·····-····-----·-·-------·--·-··----·- ·--·--- ......... .......... .... . ·--··------------ ----·--·-···-···· "'·--···-- ---··· --·-··-·---··---·-·--·-········- -··-·-···-······ ··--·- ..... _ ...... , .. ,, ................... ·-···- ----- ·-·--------·-····--··---· ..... .. 
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Addr Line ILD ~i - Ot:>C:1 LL..?~TJNt3 St::EK TE~)l 

'3770 
9771 11. .. D-·~5 i: ont i nuat ion 1 oc n 

9772 
01404 373f I f0UBA 9773 
Ol4D5 4505F F0400 9774 
01406 fFfFf 33CDE 9775 

'3776 
01407 45051 f0100 9777 
014D8 60311 33CE1 9778 
0I4D9 35351 f010U 9779 
014DA 3710F FOOB3 9780 

9781 
Ul4DB 373f0 f00B8 9781 t 

014DC 3410F f 00B2 9781 + 
9782 

014DD 3410F f00B5 9783 
014DE 3411F f00BA 9784 
014Df 37352 f 154B 9785 
Ul4E0 FfFFf EllSA 9/86 

9787 
014El 3710f f00B2 9788 

9789 
014E2 373f0 f00B9 9789 t 

Ul4E3 3410F F00B3 9789 t 

014E4 fffff El4DD 9790 

; 
ILD510: RDRAMB Rl,ILDfLG 

fSTRBIT RlS, 400 
Bra IL051 l+l 

; 

TSTRBIT Rl, 100 
XOR AO,B,RI,Rl & BHZ lLD5l2 
SETRBIT Rl, 100 
RESETRAM HAlNILD3 
MUVSHB STCYL,ttA1NlLD2 
RDRAMB R0,STCYL 
ALDRAH RD,MAINILD2 

ILD511: ALURAM RU,CURCYL 
ALDRAH RI,ILDFLG 
RDMSKB R2,READHUR 
JHP ILDSK" 

; 
ILD512: RESETRAM MAINILD2 

nuvsnB NDCYL,MAINILD3 
RDRAMB RU,NUCYL 
ALDRAN R0,HAINILD3 
JtlP ILD51 I 

;GET ILD FLAGS 
;CHECK SH-RETRY FLAG 
;If SET, SEEK TO SAME CYLINDER 

;CHECK FOR ALT. CYL. fLAG 
;lF SET, RESET IT & JUMP 
;SET ALT. CYL. fLAG 
;CLEAR END CYL. DISPLAY 
;Display Start Cylinder 

;SAVE CYLINDER FOR SEEK 
;SAVE ItD FLAGS 
;RETURN ADDRESS AFTER SEEK 

;CLEAR SlART CYLINDER UlSPLAY 
;Display Ending Cylinder 

'3791 
9792 
9793 TITLE I LD 6 -- l~::f-\l\IDClM St.::EK "'f EST 
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Addr Line I LD 6 - ~~:'.?-\NDCJVI sr.:::Ei< TF..::f.:> .. r 

97•35 
9796 ILD6U0: EQU $ 

Ul4E5 UF322 El2CA 9801 
014£6 373fU fU245 9802 
014E7 373Fl FU20D 9803 
014£8 341UF F00B9 9804 
014E9 34llf FUOBC 9805 
Ul4EA 373f I f OOB5 9806 
Ul4EB FFFFF 33CED 9807 
014EC 34301 fffff 9808 
014ED 34tlf FOlfD 9809 
014EE 3411F F00D2 9810 
0l4EF 3710F f00B3 9811 

9812 
014f0 37350 f003D 9813 
014Fl 0F322 El20C 9814 

9815 
9816 
9817 

014f2 37352 fl4f 4 9818 
014f3 FFfff 1Fl83 9819 

9820 
014f 4 fFffF lflA7 9821 
014FS 433FC 33Cf8 9822 

9823 
Ul4f6 37350 F003D 9824 
014f7 OF322 £1544 9825 

9826 
9827 
'3828 

0J4f8 3710F f00B6 9829 
014f9 373FB f00BS 9830 
014FA 4505f f040U 9831 
014FB FFFFF 33011 9832 
014FC 3710f f00B3 9833 
014FD 373FD fUOB4 9834 
014FE 55350 f0800 9835 

9836 
014ff £0400 lf350 9836 + 
91500 0614E f0006 9837 

9838 
01501 E0400 lf03C 9838 t 

01502 34503 4F002 9839 
01503 335f3 887Ff 9840 
01504 053f3 f002F 9841 
01505 45353 F0Fff 9842 

9843 
01506 3735J f063D 9844 
01507 373f2 f0lfD ~845 

01508 0B3f3 1F204 9846 

CALL R2,CKFLAl3 
RURAHB R~,MAXCYLDl 
RURAnB lH, MAX HU I 

ILD601: ALDRAM Ra,NDCYL 
ALURAn Rl,NUHD 
RDRAMB Rl 1CURCYL 
BNZ $+2 

; Cl!ECK FIJR Hl< IVE FLAG 
;BET MAX. CYLlNUER 
;END HEAD = MAX. HEAD 
;ENU CYL.= MAX. CYL. 
;SAVE ENDING HEAD 
;GET CURNENl CYLINDER 
;If NUT ZERU, CUR. CYL.= SEED 
;ELSE, MAX. CYL.= SEED HURD 

; 

RTUR RU,Rl 
ALDRAM Rl,SEEDURD 
ALDRAH Rl 1MAINILD2 
RESETRAM MAINILD3 

RDf'JSKB R0,Dtt61 
CALL R2 1 ILDSTRT 

START RANDOM SEEi< TEST 

RDMSKB R2 1$+2 
JSR SAVCONT 

JSR CHKNSGl 
RESETR Rt2 & BNZ ILD606 

RDHSKB RU,lmt 
CALL R21SEEKRUN 

lLD-6 continuation loc. 

;SAVE THE lNITIAL SEED HURD AND ••• 
;DISPLAY IT 

;MSG: "RANDUM SEEK " 
;CHECK IF THIS IS O.K. 

;SAVE ILD CONTINUATION LUC. 

;CHECK NESSGE SENT l 

;IF SET, SKIP nESSAGE 

;MSG: 0 RANDUM SEEK RUNN1N6 u 

ILD606: RESETRAM CURHD ;HEAD NU. IS AlMAYS 0 

; 

RURAMB Rll 1CURCYL ;GET CUR. CYLINDER 
TSTRBIT Rl5,4U0 ;CHECK SM-RETRY fLAG 
BNZ lLD60a ;If SET, SEEK ru CUR. CYLlND~R 

RESETRAM MA1NlLD3 ;CLEAR lLD DISPLAY 12 LSB'S 
RDRAMB Rl3, lLDDRV . ;GET ILD URlVE NU. 
RSTRBIT Rl31800 ;RESET VALID BIT 
JSR.P ERRLUG ;GET ERROR/USAGE LUC. THIS DRIVE 
SETPGE ERRLOG_SHR_HttB & JSRP ERRLOG 
ADD UU,FUUTL,MSKI,IRE6 & NOP Dn6 ;ADD BIAS FUR SEEK COUNT 
JSR. P StlBRD+ 1 ; GET CURRENT SEEK COUNT 
SETPGE snBRD+l_SHRJiGB rt JSRP SnBRD+l 
OR AZ,RSBZ,RU,R3 & PSHLD 2 
RSHFTZ R3 
ADD DB,B,RAME,R3 & NOP ATTNHIO 
HSKRBIT R3,Httfff 

;MOVE IT INTO POSITION 
;INCR.+ LAST ATTN. HlO NU. 
;MASK IT TO 12 BITS 

ILD607: RDHSKB Rl,Dttl597 
RDRAMB R2,SEEDWRD 

;MULTIPLIER = 1597 CDUN'T ASK WHY) 
;TinES SEED HORD 

INCRB R3 & JSR MULTPLYB ;INCR. SEEK COUNT 
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Addr Line I LD 6 -- F:'.{~l\IDCJM St'.::E.K TES"f 

9347 
01509 61330 fffff 9848 
0150A 3410f FOlFD '384'3 
OJ50B 45350 f07ff 9853 

'3855 
0150C 2Dlf0 f00B9 9856 
01500 34308 35506 '3857 

9858 
0150£ 650fB f~0B5 9859 
0150F FFFFF 33506 '3860 

'3861 
01510 341Bf fOOB5 9862 
01511 34\BF FOOB2 9863 
01512 37352 f 154B 9864 
Ul513 Fffff Ell5A '3865 

9866 
9867 
9868 

XOR AB,B,R3,R0 
ALDRAM RU,SEEDWRD 
f!SKRBIT RU, 7ff 

;XOR QUOTIENT WlTH SEEK COUNT = 
; NEU SEED umm 
;TRUNCATE UUUTIENT TO JJ BITS 

SUBB DB,FOUTL,RAME,RO & NOP NDCYL ;If QUOTIENT ) MAX. CYLINDER ••• 
RTOR RO,Rll ~ CJMP ALB,ILD607 ;RE-COMPUTE CYLINDER NUttBER 

XOR DB,Q,RAME,Rll ~ NUP CURCYL 
BOZ ILD607 

ALDRAM Rll,CURCYL 
ILD608: ALDRAM Rll 1 MAlNlLD2 

RDMSKB R2,READHDR 
Jf1P ILDSK0 

;If NEW CYLINDER= CUR ••• 
;CYL., RE-COMPUTE CYL. NUMBER 

;SET NEW CURRENT CYLINDER AND ••• 
;DISPLAY lT 
;RETURN LOC. AFTER SEEK 
; SEEK THE DR lVE 
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Addr Line J LD 7 "- St:::G!Ut::l\IT I f'..'lL.. SEf::t=:: TEST 

'3870 
9871 St.::T UP CYLil\IDEF:'. Lil"llTS 
'3872 i 
9873 ILD700: El:!U $ 

U1Sl4 3710F FOOB8 '3817 RESETRAn STCYL ;STARTING CYLlNDER = U 
9878 

01515 0f322 £12CA 9879 CALL R2,CKfLAG ;CHECK FOR DRIVE fLAG 
01516 373FO FU245 '38BU RDRAHB R0 1HAXCYLD1 ;END CYL.= MAX. CYL. 
01517 373f3 fU20D 9881 RDRAtlB R3 1 f'JAXHD I ;END HEAD= MAX. HEAD 
01518 3410F FOUB'3 9882 ILD7Ul: ALDRAf1 RO,NDCYL ;SAVE ENDING CYLINDER 
01519 3710F f00B6 9883 RESETRAtl CURHD ; CUR. H£AD NU. IS ALWAYS 0 
Ul51A Fffff El4BC '3884 JnP ILD5U2tl ;PRINT CYLlNUER NUnBERS 

9885 ; 
01518 37350 f003B 9886 ILD702: RDtlSKB R0 1 Dtt59 ;f'ISG: "SEUUENTlAL SEEK " 
0151C OF322 El20C 9887 CALL R2 1 ILDSTRr ;CHECK If lHlS IS O.K. 

9888 
'388'3 STf..)t~'.T S !::. W .. H.:]\I T J (.\ L. f3t:::Et< TEST 
'38'30 

01510 373FO f00BB 9891 RDRAMB RO,STCYL ;GET STARr CYLINDER 
01SlE 373Fl f00B9 98'32 RDRAHB Rl,NDCYL ;GET ENDING CYLINDER 
0151F 29110 ffffF 9893 SUBB AB,fUUTL,Rl,R0 ;If THE ENDING CYLINDER IS) ••• 
01520 ffFff 34526 9894 CJf1P AIJB, lLD7U4 ;THAN STARTING CYL., CONTINUE 

9895 
01521 370FF f00BA 98% RDRAMQ ILDFLG 
01522 3605f f0I00 9897 SETLJBIT 100 ;SET REV. S£EK fLA6 
01523 321FF F00BA '3898 QLDRAl1 lLDFLG 
01524 3410f f00B9 9899 ALDRMI R0 1 NDCYL ;SET START CYL.= END CYL. 
01525 3411F FDOB8 '3900 AL DRAM IH, STCYL ;SET END CYL.= SfARf CYL. 

9901 ; 
01526 3410f f00B2 9902 ILD704: ALDRAM R0,nAINILD2 ;DISPLAY STARTING AND ••• 
0152/ 34llf F00B3 '3'303 ALDRAM Rl,MAINILD3 ;ENDlNG CYLINDERS 
01528 37352 f 152A 9904 ~DMSKB R2 1$+2 
01529 fFfFF lf 183 '3905 JSR SAVCIJNT ;SAVE ILD CONTlNUATIUN LOC. 

990& 
OI52A fffff lf 1A7 99~7 JSR CHKt-lSGl ;CHECK MESSAGE SENT 1 
Ul52B ffFFF 33D3U 9':H.J8 BNZ lLD705 ;IF SEf, SKlP MESSAGE 

9909 
Ul52C 37350 f0038 '3'31U RDI1SKB R0,Dtt5'3 
0152D 0f 322 EI544 9911 CALL R2,SEEKRUN ;MSG: "SEUUENTIAL SEEK RUNNING " 

'3'312 
0152£ 37352 fl54B 9913 RDMSKB R2,READHDR ;RETURN ADDR. AfTER SEEK 
0152F fFFFF EllSA '3'314 Jf1P lLDSK0 ;SEEK TO srARTING CYLlNDER 

9915 
9916 JLD"·"7 cont inue:\t ion J. C11:" 

9917 ; 
01530 373F0 f00B5 9918 ILD705: RDRAMB R0,CURCYL ;GET CURRENT CYLINDER 
01531 373f 1 F00BA '3919 RDRANB Rl,ILDFLG ;GET ILD FLAGS 
01532 4505f f0400 9920 TSTRB!T Rl5, 400 ;CHECK SM-RETRY fLAG 
01533 fFfFF 33CDD '3'321 Bra ILD511 ;IF SET, SEEK TU CUR. CYLINDER 

9922 
01534 45051 f0100 9923 TSTRBIT Rl, 100 ;CHECK REV. SEEK FLAG 
01535 fffFf 33D3C '3'324 Bra ILD707 ; If SET 1 JUf1P 
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Mdr Line I LD 7 - SEf:,!UENl I (.~L f3L.:.::EK ·r 1::~~3T 

'3'325 
01536 2Dlf0 f00B9 9925 
01537 FFFFF 34541 '3927 

9928 
'3n·3 
9930 

01538 370ff f00BB 9931 
01539 321FF F00B3 9932 
0153A 35351 f0I00 9933 

SUBB DB,FOUTL,RAME,R0 & NOP NDCYL ;If ENU CYLINDER IS GREATER ••• 
CJHP AGB,ILD/08 ;THAN CURRENT CYL., FORWARD SEEK 

START REVERSE SEEKS 

RDRAfH1 STCYL 
QLDRAr1 r1A lrHLD3 
SETRBlT RI, 100 

;DISPLAY STARTING CYLINDER ••• 
;AS FINAL SEEK DESTINATION 
;SET REV. SEEK FLAG 

9934 ; 
0153B 133f0 £1542 9935 JLD706: DECRB R0 & JHP JLD710 ;DECR. CURRENT CYLINDER 

'3'336 
0153C 2Dlf0 f00BB 9937 
01530 FFFFF 3553B 9938 

9939 
9'340 
9'Hl 

0153£ 370ff f00B9 9942 
0153f 321Ff f00B3 9943 
0I54U 55351 f010~ 9944 

9'345 
01541 0B3F0 fffff 9946 

9'347 
01542 3410F f00B2 9948 
01543 FFFFF El4DD 9949 

995U 
'3951 
9952 
'3953 
9954 

01544 FfffF lf2A3 9955 
01545 0F322 E0E7B 9'356 
01546 37350 f0U43 9957 
01547 OF322 E0E7B 9958 
01548 0f322 El26E 9959 
01549 FFFFF lf 1A4 9960 
0154A fffff E12A0 9961 

'3%2 
9963 
9%4 

; 
ILD707: SUBB DH,fOUTL,RAnE,R0 & NOP STCYL ;If START CYLINDER IS LESS ••• 

CJMP ALB,ILDJ06 ;THAN CURRENT CYL., REVERSE SEEK 

i 

START FORWARD SEEKS 

RDRAHQ NDCYL 
QLDRAr1 l1AINILU3 
RSTRBIT Rl, rn~1 

ILD708: INCRB R0 
i 
ILD710: ALDRAM RO,MAINILD2 

Jf1P ILD511 

;DISPLAY ENDING CYLINDER ••• 
;AS FINAL SEEK DESTINATION 
;RESET REV. SEEK FLAG 

;lNCR. CURRENT CYLINDER 

;DJSPLAY CURRENT CYLINDER 
;SEEK ntE URIVE 

; THIS ROUTINE PRINTS THE 'RUNNING' MESSAGE fUR SEEK ILD'S. 
;Upon entry: RU = message no. to be printed. 

SEEKRUN: JSR SAVRET4 
CALL R2,ISSCMDA1 
RDrlSKB RO, Dtt67 
CALL R2, I sscrrnA 1 
CALL R2,PRNTDRV 
JSR SEHtSGl 
Jl1P RTRN4 

TITLE SEEK TESTS 

;SAVE RETURN FRUM THIS ROUTINE 
;PRINT SEEK MESSAGE 

;PRINT "RUNNING UR. R 

;PRINT THE DRIVE NUMBER 
;SET ttESSAGE SENT 1 fLAG ..• 
;AND RETURN 
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Addr Line SEEi< TESTf.'.i 

9%6 
9967 
9968 
9%9 
'3'HO 
9971 
9972 
99"/3 
'3914 

0154B C3020 fffff 9975 
0154C 45350 F000F '3'376 
0154D 45050 f0001 9977 
Ul54E fffff 33570 9978 

9979 
0154f J73fB f0DB5 9980 
01550 370FF f020A '3981 
01551 281B0 fffff 9982 
01552 FFFFF 34570 9983 

9984 
01553 OF322 £1239 9985 
01554 433F5 FFfFF 9986 
01555 373FB F00B5 9987 
01556 34383 FFFFF '3'388 
01557 433f9 fffff 9989 
01558 433FC FFFFF '39'30 

9991 
01559 E0403 lf569 99'31 + 
0155A Blf00 F0030 9992 
01558 El00D FFFFF ·n·33 

9994 
0155C 4505f f0400 9995 
Ul55D FFFFF 3JD60 9'3% 

9997 
0I55E 37350 F000A '3997 + 
0I55f 3410f f0018 9997 + 
01560 35355 fUlOU 9998 
01561 37350 fl572 9999 

rn0u~ 

01562 E0400 lf 4C6 10000 + 
01563 37350 F61A8 10001 

rno02 
01564 E04U0 1F4C2 10002 + 
01565 37350 f156B 10003 

10004 
01566 £0400 lf4C0 10004 + 
01567 3535f F00Ul 10005 

J.0~U6 

10007 
01568 E0400 1F37C 10007 + 

; This is the routine used in ILD Seek tests to verify drive position when 
;a seek completes. The routine is enabled v1th node Sv1tch 1. All seeks are 
;verified on Head O. Seeks to Alternate cylinders are not verified, 
;The routine is entered from ILD24 upon completion of a Seek. 
;Return is to the location saved in SAVCONT after going thru the Wait Loop 
;via 1LD2U. 
;Upon entry: CURCYL =Desired cylinder 
; 
REAUHDR: RD SCP,MUDESW,R0 

USKRBIT 1rn,H!f 
TSTRBlT R0, l 

;REAU THE MUDE SWITCHES 
;lSULATE THE SHITCHES 
;CHECK FUR MODE 1 

BOZ READHDR5 

RURAMB RII,CURCYL 
RDRAf1Q I1AXCYL I 
SUBB AQ,fUUTL,RII,Z£RO 
CJMP AGB,READHDR5 

; If NIH, RETURN 

;GET THE CURRENT CYLINDER 
;6ET MAX. CYLlNDER 
;IF THE CURRENT CYLINDER IS ••• 
;GREATER THAN HAX., RETURH 

CALL R2,ILDRUN ;RE-SELECT THE lLD DRIVE 
RESETR RS ;RESET READ/WRITE FLAGS 

READHDRl: RDRAMB Rll,CURCYL ;READ CURRENT CYLINDER 

; 

RTOR Rll, R3 ; MOVE CYLlNDER rn R3 
RESETR R9 ;RECORD NU. IS 0 
RESETR Rl2 ;HEAD NO. lS 0 
JSR.P DRVHDR ;LOAD THE EXPECTED HEADER 
SETPGE DRVHDR_SHRjrnB & JSRP DRVUDR 
HRTE HSSH,LDXNCJ & NOP RDHDR 
CTL HSSM,XMCJCND ;START READ HEADER 

TSTRBIT RIS,400 
Bra H3 
SETMBIT DU10,SEN415 
RDMSKB RU,D*l0 
ALDRAN R0,SEN415 

;SM-RETRY FLAG? 
;lF SET, ALLOW NORMAL RECOVERY 
;Retry = 10 to prevent recovery 

SETRBIT R5,1U0 ;SET SM-READ ACTIVE 
RUMSKB R0,READHUK6 ;SM-ERROR RETURN LUC. 
JSR. p SAVSr1R TN i SAVE IT Is CASE l)f rnROR 
SE.TPGE SAVStlRTN_SHR_HttB & JSRP SAVS!1RlN 
RDMSKB RU,61A8 ;SET 50-NS. flNER 
JSR.P SAVSMllM ;SAVE IT 
SETPGE SAVSMT In_SHRJt~B & JSRP SAVSnT In 
RDMSKB R0,READHDR4 ;SM-DUNE RETURN LOC. 
JSR.P SAVIRPT ;SAVE IT 
S£TP6E SAVIRPT_SHR_HttD & JSRP SAVIRPT 
SETRBlT Rl5, 1 ;SET llEADER READ FLAG 

READHDR3: JSR.P SMIRPT ;CHECK FUR AN INTERRUPT 
SETPGE srHRPT _SHRJf!tB & JSRP SfHRPT 
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100118 
10~09 

Ul569 £0400 lF4UB 100U9 t 

0J56A fffff £1568 10010 
l00ll 
10012 
10013 

0156B £1000 Fffff 10014 
10015 

0156C £0400 lf525 10015 + 
~1560 3710f f0018 10016 
0156£ FFFfF lf579 10017 
Ot56f Fffff 33D76 10018 
UJ570 5535F f0401 10019 
01571 FFFFF El0D3 10020 

10021 
10022 
10023 

01572 4505£ F0200 10024 
01573 603EE 33055 10025 

10026 
01574 fffff lf579 10027 
01575 Fffff 33002 10028 
01576 3410f f00B3 100L9 
01577 3535F f800U 10030 
01578 Fffff El0f8 10~31 

10032 
1U033 
10034 
10035 
10036 
10037 

01579 CtOAl fffff 10038 
0157A Cl0Al C0003 10039 
01578 45351 FOOOF 10040 
0157C 01711 9857C 10041 
01570 Cl090 fFFFf 10042 
0157£ Cl090 fffff 10043 
Ol57F 31310 4F001 10044 

10045 
015~0 01711 887ff 10045 t 
01581 611B0 AF7ff 10046 

10047 
10048 
10049 
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Hl:'.::f..1Df.::t-;:: 'v'ER I FY 

JSR.P SttTJMER ;D~CR. llMEK AND ••• 
SETPGE SIH lrlER_SHRJinB & JSRP SIH 1f1ER 
JMP READHDR3 ;CHECK A6AlN 

NURtlAL COMPLETE 
; 
READHDR4: CTL HSSM,DlfRST 

JSR.P HSWAITR ;WAIT LOOP ROUTlNE 
SETPGE HS~JAITR_SHR_HttB & JSRP HSUAITR 
RESETRAM SEN415 ;RESET SM-RETRY COUNT 
JSR READCYL ;READ THE ACTUAL CYLINDER 
BNZ READHDRl ;IF 1CONPARE, ERROR 

READHDR5: RSTRBIT R15 1401 ;RESET RETRY/HEADER READ FLAGS 
JllP ILD20tl ;NORl1AL EXIT 

Sl1-ERRUR RETURU 
; 
READHDR6: TSTRBIT Rl4 1 20~ ;CHECK FOR ALT. TRACK FLAG 

XOR AO,B,Rl4,Rl4 & BNZ READHDRl 

JSR RfADCYL 
BOZ ILll1\.l 

READHDR7: ALDRAM RU,NAINILD3 
SETRBIT RlS,8000 
JNP 1LDL5B 

;Registers used: RU,Rl. 
;Upon exit: R0 =Actual cylinder 

RI-upper = Cylinder 4 msb's 

;IF SET, RESET (J & VERIFY ALT. 

;READ THE ACTUAL CYLINDER 
;If CYL. UK, HAIT LOUP & RETRY 
;DISPLAY ACTUAL CYLINDER 
;SET SEEK ERROR FLAG 
i ERROR RETUl<N 

ALU= 0 if actual cylinder =expected cylinder <Rll). 

REAUCYL: RU HSSM,RUURCYLN,Rl 
RD HSSM,RDDRCYLH,RJ & LDCT 3 ;READ CYL. MSB'S TO RI 
MSKRBlT RI,HttF ;DELETE THE URIVE NUMBER ANU ••• 
ADD AB,LSBZ,Rl,Rl & CJPCNT EVCNTZ,S ;MOVE CYL. MSB'S INTO POSlTlON 
RD HSSM,RDDRCYLL 1R\.l 
RD HSSN 1RDDRCYLL,R0 ;READ CYL. LSB'S TO R0 
UR AB,B,Rl,R0 & PSHLD 1 ;COMPLETE CYLINDER TO R0 
LSHFT2 Rl,Rl ;CYL. MSB'S TO RI-UPPER 
ADD AB,LSBZ,Rl,Rl & CLPCNT EVCNTZ 
XOR AB,FOUTL,Rll 1R0 & RTS ;ACTUAL CYL.= EXPECTED? RETURN 

Tl TLE I LD B ~~-~ ·:~ - £CC DI E>f·'L?-W cu::{~t~:'. 
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Addr 

10051 
1U052 
10053 

01582 37350 F003F J0054 
01583 0F322 El2l4 10055 

10056 
01584 3714E FU093 10057 
01585 fffff CU014 10058 

10059 
01586 E04U0 lf330 10059 t 

10060 
015a7 3705f f00Uf 10061 
01588 0F322 EUE7C 100b2 
Ul589 37350 FU03F 10063 
0158A 0F322 E0E7B 10064 
Ul58B 37350 FUU2A 10065 
015BC Of322 E0E7B 10066 
Ol58D Fffff El135 10067 

10068 

; 
ILD800: 

1LD8~2: 
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ILD 8 - DISK ECC DISPLAY CLEAR 

RD!'lSKB R0,Dtt63 
CALL R2,lLDSTRTA 

HOVE MSKl,IREG & NOP H~93 
LUCT 20 
JSR.P CLR25 
SETPGE CLR25_8HRJl~B & JSRP CLR25 

RDr1SKU Httf 
CALL R2,ISSCtlDA 
RDI1SKB R0 1DG63 
CALL R2, lSSCt!DA I 
RDnSKB RU,UH2 
CALL R2,ISSCMDA1 
Jl1P ILD2'3 

;MSG: "DISK ECC DISPALY CLEAR. 0 

;IS THIS O.K? 

;IST LUC. TU CLEAR 

;CLEAR ECC HISTORY DISPLAYS 

;CLEAR MESSAG£ DISPLAY 
;r1S6: uDlSK ECG DISPLAY CLEAR.u 
;PRINT THE NfSSAGE 

;MSG: u COMPLETE" 
;EXIT fliE (LI) 

10070 TITLE 1 L.D-B - CDC Sf·'t::C l AL 
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Addr Line I LD--· B -- CDC Sf:·r.~c 1 P1L 

1UU72 
IUU3 Equates for this ILD 
10074 i 
10075 MESI: £UU DttfiG ; $Nessage: 11 TEST. 11 

1U076 f1ES2: EUU U~52 ;s° CUUE=" message 
10077 ERSCMD: mu Httf ;$Clear UCP display command 
1U078 RUNr1ES: EUU U~67 ;S"RUNNING UR. " message 
10079 GETHEX: H!U H#Bfl ;$Get Hex digits OCP command 
1008~ PRTMEX: EUU lf 18 ;SPrint Hex digits command 
10081 
1U082 
10083 i 

0158£ 37350 F0UOG 10084 CDCILD: RDMSKB R0,6 ;$Cursor position = 6 
0158f 3705f f00~A 10085 RDf1SKQ HIA ;$Position Cursor comaand 
01590 0f322 E0£7C 10086 CALL R2,ISSCNDA ;$Do it 

1U087 
01591 37350 f0042 100BB RDtlSKB R0,MES1 ; $~1essage: 11 TEST. 11 

01592 0f322 E~E7B 10089 CALL R2, ISSCf1DAl ;$Print it 
10090 

01593 37350 f0034 10091 RUNSKB RU,MES2 ;$Message: " CODE=" 
01594 0F322 EOE7B lU092 CALL R2,ISSCMDA1 ;$Print it 

10093 
01595 37350 f0045 10094 RUMSKB R0,Dtt69 ; $f'lessage: 11 ?" 
~1596 0F322 E0E7B 10095 CALL R2, ISSCr1DAl ;Wrint it 

100% 
100'37 1:'.:it:?t 

,., 
,;.1 hE? ~'~ di[!its from t llf.-? opE-?rator .. 

10098 
01597 3705f f000A 10099 IWMSKQ HttA ;$Pos1t1on the cursor ••• 
01598 37350 F0011 10100 RD11SKB ~U, Din 1 ;no i:olumn 17 
01599 0F322 E0E7C 10101 CALL R2, ISSCrlUA ;$Do it 

1Ul02 
0159A 3705F f0086 1Ul03 RDMSKQ GET HEX ;$Command to get Hex d1g1ts 
Ul59B 37350 f~003 10104 RDMSKB Rl:l,3 ;$Three digits needed 
0159C 0f322 E0E7C 10105 CALL RZ, ISSUlDA ;$Get them from the operator 
0l59D 3410f f0236 10106 ALDRAf1 RO, SCRATCH ;$Temporarily save them 

10107 
0159E 373f0 F0303 10108 RDRAMB R0,fRBUNIT ;$Any previous ILD number? 
0159f fFfff 33DB1 10109 BUZ CDC[LD2 ;SYes, skip messages 
015A0 3705f f000f lUlJO RDMSKQ ERSCtlO ;$Clear OCP display 
OlSAl 0f322 E0E7C 10111 CALL R2, ISSCf1DA ;$Do it 
015A2 37350 F0037 10112 RDMSKB R0,Dtt55 ;SMessage: "ILD 0 

015A3 ~F322 EOE7B 10113 CALL R2,ISSCMDA1 ; $Pr int it 
10114 

015A4 373F0 f0236 10115 RDRArlB R0,SCRATCH ;$Get the saved d1g1ts 
015A5 37351 F0003 10116 RDnSKB IH,3 ;SThere are 3 of them 
015Af, 3705F f0008 10117 RDNSKQ PRTHEX ;$Command to print hex chars. 
Ul5A7 0f322 EOE7C 10118 CALL R2, ISSCnDA ; $Do it 

10119 
015AB 3705F f000A 10120 RUrlSKQ HttA ;$Pos1t1on the cursor ••• 
015A9 37350 F0008 10121 RDliSKB R0,8 ;no Po·3iti1Jn 8 
015AA 0f322 £0E7C J0122 CALL R2, ISSCtlDA i $Do it 
OlSAB 37350 F0043 10123 RDl1SKB RU,RUfmES ;SHessage: nRUNNIN6 OR. " 
0l5AC 0F322 E0E7B 10124 CALL R2,lSSCnDA1 ; $Pr mt it 

1Ul2:l 
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Addr Line I LD--B - CDC SPEC I {~L 

UH26 
015AD 373F0 f0236 10126 + 
015AE 3410F F0303 10126 r 
015AF 45350 f001f 10127 
01580 UF322 Et270 \0128 

lU129 
1Ul3U 
10131 

015Bl E407£ Fffff JU132 
Ul5B2 E46Fl Fffff 10133 
~15B3 77JFA f0236 10134 
01584 77158 f03C0 10135 
01585 7710C ffFFf 10136 
01586 E4401 Fffff 10137 
015B7 £417B Fffff 10138 

UH3'3 
HH4U 
HH41 

UISBB 37350 f0727 10142 
01589 D0FF0 FFFFF 10143 
015BA 35350 f00EU 10144 
015BB 37351 f 1004 10145 

10146 
015BC 45081 335BE 10147 
U15BD 133f0 335BC 10148 

l0149 
10150 
10151 

015BE £0204 FffFF 10152 
U15Bf E0090 4F7FF 10153 
015C0 FFFFf FFFFF 10154 
015Cl FFFFF 88/Ff 10155 
015C2 FFFFF E113B 10156 

10157 

; 

novsrrn 
RDRAf'IB 
nLDRAt1 
MSKRBIT 
CALL 

SCRATCH,FR8UNIT 
RO, SCRATCH 
Ro, rn8ur1 Ir 
RO, If 
R2,PRTNBR 

;Snove the ILD code to FRBUNir 

;$Isolate the Drive no. and ••• 
;$Pnnt it 

Send code to the HSP interface" 

CDCILD2: CTL HlO,SPILCHl ;$Select the HSP interface 
CTL HIO,ENCHT ;$Assure tags are enabled 
XNUR DZ,FOUTL,RAME,UBRl & NOP SCRATCH ;SLoad 3 hex digits to lsb's 
XNOR DZ,FOUTL,nSK2,UBR2 & NOP Htt3C0 ;$Load Recovery Action code = f 
XNOR DZ,FOU1L,ZERU,UBR3 ;$ 12 osh's are ~'s 
CTL HIU,HDRVGJS ;SEnable vord onto the U-bus and ••• 
CTL HIU,SET£l ;$set E.I. 

Wait for response. 

RDf15KB Rt1 I 727 
RDXFR SMC,,RU 
SETRBIT R~,H#E0 

RDHSK8 Rl,1004 

;$Set 3-second ••• 
; $t uaer into ... 
; $ Rll 
;Sttask to allov !A or Ef 

AND DB,U,HIOST,RJ & BUZ S+2 ;$If time-out, jucp 
DECR8 R0 & BOZ S-1 ;SOecr. timer; No 1rpt., jump back 

Interrupt received w 3-second timeout" 

CTL 
CTL 
NOP 
CLP CUT 
JNP 

snc,RSTJDP.K 
SMC,UHPRST & PSHLD Htt7Ff 

EVCrm 
lLD29A+J 

;$Acknowledge the interrupt 
;$De-select the HSP 
;$Delay here while ••• 
; $the E. I. is accepted 
;$Return to ILD code 

10158 TITLE D l SPUW CDC TEST f;::t:~SULTf3 
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Addr Line DI SPL{-)Y CDC TEST Fi'.Ef.:iUl....TS 

10160 
10161 
rn162 

Ul5C3 3705F F000f 1Ul63 
rnt64 

Ul5C4 E0401 lf624 10164 + 
10165 
HH6& 
lU167 

015C5 65057 FOFF9 10168 
0I5C6 fffff 330D3 10169 
015C7 3735U F001B 10170 

10171 
10172 

015C8 E0403 1fOD0 10172 + 
015C9 373F0 F0303 10173 
015CA 45050 F001F 10174 
015CB 061SE F0030 10175 
015CC 37300 Fffff 10176 
015CO FFFFF lf279 10177 
015CE 3705F F0009 10178 

10179 
015CF E04Ul 1F624 10179 + 

10180 
HH81 
10182 

0)500 3710f f0303 10183 
10184 

01501 E0403 lfl25 10184 + 
015D2 FFFFF E0092 1UI85 

10186 
10187 
miss 

01503 65057 FOFFA 10189 
015D4 333f7 33DDC IU19U 
01505 37350 F0037 10191 

10192 
01506 E0403 lf0DO 10192 + 

101'33 
01507 fffFF 1F5f0 1Ul94 

101'35 
01508 37350 f002A 10196 

10197 
01509 E0403 1F0D0 10197 + 

1U198 
015DA 37350 F001C 10199 
015DB FffFf EI5C8 10200 

10201 

Upon entry: R7 = code no. from NU-OP function. 
; 
DlSCDE: RUHSKQ ERSCHU ;SClear OCP display 

; 

JSR.P ISSCHD ;SDo it 
SETPGE 1S5Cr1U_SHRJIUB t~ JSRP ISSCtlU 

C11ec ~:: for 11 l LD TE~i" mi nat t:?CI 11 

TSTRMSK . R7,Httff9 
BNZ DISCOE2 
RDMSKB R0,D#27 

;$"ILD Terminated" code? 
;$If not, jump 
;SHsg: 0 lLD HALTED @ CYL. 0 

DJSCDEl: JSR.P ISSMESS ;$Print the message 
SETPGE ISSMESS_5HR_HttB t JSRP lSSI1ESS 
RDRAHB R0,fRBUNJT ;SGet the ILD code 
TSTRBIT RO,lf ;$Isolate the Drive no. tn U 
ADD DU,FOUTL,MSK2,IREG & NOP Htt30 ;Sloe. of cylinder this drive 
RDREGB RAMI,R0 ;SGet current cylinder 
JSR CHARCNT ;$Compute character count 
RDNSKQ 9 ;SCommand to print Decimal no. 
JSR.P JSSCMD ;SPrint the current cylinder 
SETPGE ISScrrn_SllR_HttB & JSRP 1sscrm 

Exit from this code 
; 
DlSCDElA: RESETRAM fRBUNlT ;SReset ILD code 

JSR.P DOUBLE ;SDounle drive no. if needed 
SETPGE DUUBLE_SHR_HUB ~ JS~P DOUBLE 
JMP NCMPLTU ;SNormal en~1ng status 

Ci\E?C ~:: for 11 l LD Comp 1ete 11 

; 
DlSCDE2: TSTRMSK R7,HttfFA ;S"ILD Complete" code? 

UR ZB,B,,R7 t BNZ D1SCDE4 ;Slf not, check further 
RUMSKB R0 1 Dtt55 ;$Message: "ILD 0 

JSR.P ISSHESS ;SPrint it 
SETPGE lSSr-tESS_SHR_H#B & JSRP JSSNESS 

JSR DISCUDE ;SPrint the ILD code no. 

RDMSKB R0,0tt42 ;SMessage: " COMPLETE" 
JSR.P ISSNESS ;SPrint it 
SETPGE ISSUESS_SHR_HttB & JSRP ISS~1£SS 

; 
DISCDE3: RDMSKB R0,0t2B ;$Message: 11

, CYL. " 
;$Print it & cylinder no. JMP DISCDEl 
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Addr Line DI Sf'L?'.iY CDC TEST F:'.C:!3ULTS 

015DC FFFFF 335E8 10202 
015DD 45057 FOf E0 10203 
OlSDE 6605F F002U 10204 
015DF fffff 335EA 10205 

10206 
10207 
10208 

015£0 37350 f0037 10209 
10210 

015£1 £0403 lfODO 10210 t 

10211 
015E2 fffff 1F5f0 10212 

10213 
015£3 37350 f0~34 10214 

10215 
015£4 £0403 lf0DO 10215 + 
Ul5E5 34370 fffff 10216 
015E6 Fffff lf5fl 10217 
015£7 FFFFF El5DA 10218 

DISCDE4: BOZ DlSCDES 
TSTRBIT R7,HUfEO 
TSTQHSK :.rn 
BOZ DJSCDE6 

;$If no code, juQp 
;$Isolate code 7 rasb's 
;Snessage code 2x or 3x? 
; $Yes, jurap 

Print ILD-B Error Messagen 

RDMSKB R0,Dtt55 ;SMessage: "ILD " 
JSR.P ISSHESS ;$Print it 
SETPGE ISSrtESSJiHR_HttB & JSRP ISSMESS 

JSR DISCODE ;$Print the ILD code 

RDMSKB R0,MES2 ;SMessage: " CODE=" 
JSR.P ISSMESS ;SPrint it 
S£TPGE lSSMESS_SHR_HttB & JSRP lSStlf.SS 
RTUR R7 1R0 ;SError code to R0 
JSR DlSCUDE+I ;SPrint it 
JnP DISCDE3 ;iPr1nt the cylinder no. 

10219 j 

015£8 37350 F0036 J0220 DISCDE5: RDMSKB RU,D~54 ;SMessage: acHANNEL READY" 
Ul5E9 Fffff ElSEB 10221 Jr1P $+2 
015EA 37350 f0042 10222 DlSCDE&: RUMSKB R0,MES1 ;SMessage: 0 TEST. 0 

1U223 
015EB £0403 lf0D0 10223 + 

10224 
015EC 37350 f0034 10225 

10226 
015ED £0403 lfOD0 10226 + 
015EE 34370 1f5f l 10227 
015Ef fffff El5D0 10228 

10229 
015f0 373F0 f0303 10230 
015Fl 37351 F0003 1023\ 
015F2 3705F F000B 10232 
015F3 FFFFF E0E24 10233 

10541 
10542 

JSR.P ISSHESS ;$Print the message 
SETPGE ISSMESS_SHR_HIB 1.t JSRf' lSSNESS 

RDMSKB R0,MES2 ;SMessage: " CODE=" 
JSR.P ISSnESS ;SPrint it 
SETPGE JSSMESS_SHR_H#B & JSRP ISSM£SS 
RTOR R7,R0 & JSR DISCUDE+l ;$Print the code number 
JMP DISCDElA ;$Send Ending status 

; 
DISCODE: RDRAnB R0,fRBUNlT 

Rl 13 
PRTHEX 
lSSCf1D 

;$Get the ILD code 
; $Pr int three ... 
;Shex characters 

RDMSKB 
RDMSKQ 
Jr1P 

; ;Select Condensed Graphics print mode 
TITLE L J NK T?-)BLES 

;$Print the code ~ return 
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Addr Line LINK Tf4BLES 

10544 ; ==========================i 
1U545 ii L I N K T {-\ B !.... t:: F. Cl F:'. r•1 {.~ 11\1 
10546 
10566 
lOJ67 
10568 
1U569 
1U604 

01800 10605 
1"606 
1Ub07 

01810 106UB 
10609 

01810 FFfff EUE24 10610 
01811 fffff fffff 10612 
01812 FFFFF El8DO t0616 
01813 Fffff E1880 10617 
Ul8l4 FFFFF E0E7C 10618 
01815 fffff E1B77 10619 

10700 
10701 

From MAIN to DIAG4A 
i==================================== 
DIAGI: £QU DIAG + 0 
; 
URG MAIN ;256 Locations reserved for linkages 

; From DIAG4A into MAlN 
URG llIAGHAln ;Linkage: Diagnostics-to-Main (16 locs.) 

J11P 1sscrm i t ~ 
NUP ;$ +l not used 
JMP ISSHESS ; t 2 
JttP PRirH3 j + 3 
JllP ISSCJ1llA ; t 4 
JHP DlAGRTN ; + 5 

;===================================================================== 
01880 10702 ORG H~l880 

10703 
)0704 
10705 
10706 
10707 
10708 
107U9 

01880 3492f f01F8 J0710 
01881 3412F F01EC 10711 
01882 37351 f0~03 10712 
01883 3705f FU008 10713 

10714 
01884 £0401 lf624 10714 t 
01BBS fffff E0£8E 10715 

1U716 
10717 

; This routine will print 3 hex characters on the OCP display. All UCP 
;errors will be tgnored so the routine vill alvays return. 
;Upon entry: R0 = 3 hex Uigits to be printeu. 
; R2 = Return address. 
;Registers used: R0,Rl 1Q & JREG. 
; 
PRINT3: ALDRAHU R2,RETURN1A ;Save return msb's and ••• 

ALDRAM R2,RETURN1 ;return lsb's 
RDNSKB Rl,3 ;Print three. II 
RllHSKQ 8 ;hex characters 
JSR. P ISSCMD ; Do it II. 
SETPtiE ISSCi1D_SHR_HllB ~ JSRP lSSCf1U 
JnP RTRNl ;anu return 

; 
TITLE £ .. f.. CUMf"l{·~ND DECUDt.:}:: 
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Aclcl r Line E.F. COMMAND D£CUUER 

Hl7l'J 
Hl72tl 
.Hl721 

10122 ; r----------· ·-------
10123 ; I Pum=··osE: Thjs j_s ti-1e ti-1e f.::F co<1rn1;:rnr1 rJf~cmler jump ta.blc::~ ~-Jtnc:i-1 

::;;~ ; t rep1'1ces_ t~,~--~napp~g Pt~Of1 on the XM(;. --··-·-··---

10726 ;table EFCMDEC 
rn72"7 EFCMDEC: mu $ ; CASE OF SUt) _Cmcl 

01890 FFFFF E0100 10729 JMP COMREJl ; \500 Read 1.P.L. 1s invalid 
01891 FFFFF E00A7 10733 JMP PREPTRAK ; \ 01 PREP TRACK 
01892 FFFFF E0100 10734 JMP COMREJl ~ \ 02 
01893 FFFFF E15C3 10736 JMP DISCDE ; \S03 Display Diagnostic test result 
01894 FFFFF £0096 10740 JMP SENSIO ; \ 04 SENSE [/0 
mJn~~; FFFFF E0 l {~{3 l.D741.l JMP COM!~EJ 1 ; \ 1~}~7; ''f i·?S t \1h- .i. b:?' : J:n val uj 
01896 FFFFF E0100 10746 JMP COMREJl ; \ 06 
01897 FFFFF E0~9D 10747 JMP SEEK ; \ 07 SEEK 
01898 FFFFF E0100 10748 JMP CUMREJl ; \ 08 
01899 FFFFF E00Al 10750 JMP WRDATA ; \S09 Same as Write Data 
0189A FFFFF E00B6 10754 JMP RDVERCFY ; \ 0A READ V~RIFY 
~H89B FFFFF E~){1':)1~ rnn;:5 JfolP 11:ELSEEl< ; \ ldB Tr;:s~CJ{ Pl)Sin:nN 1~1:1 .. AfClJI: SEl.::K 
{j 18 '3 c FF FF F E ~} Hm l ffr5 6 :mp c tWm 1.: J l ; \ 13 c 
0189D FFFFF E00Al 10757 JMP WRDATA ; \ !JD WRITE DATA 
!H89E FFFFF Efj~JB7 itrn-;s JMP 1'.i:EADDAlA ; \ IJE 1\1:An l:liHfi 
0189F FFFFF E0100 10759 JMP COMREJl ; \ 0F 
018A0 FFFFF E0100 10760 JMP COMREJl ; \ 10 
018Al FFFFF E0100 10761 JMP COMREJl ; \ 11 
tH8A2 FFFFF E~3~JC3 Hl762 JfilP 1\EM1CHT ; \ 12 READ CUUNl 
018A3 FFFFF E0098 10763 JMP CALIBRAT ; \ 13 RECALIBRAlE 
018A4 FFFFF E0100 10765 JMP COMREJl ; \514 Read Buffered Record 1s invalid 
018A5 FFFFF E0100 10766 JMP COMREJl ; \515 Write Home AddYess and R0 is Inval 
018A6 FFFFF E00BB 10771 JMP RDTRACK ; \ lb READ FULL TRACK 
018A7 FFFFF E0100 10772 JMP COMREJl ; \ 17 
018A8 FFFFF E0100 10773 JMP COMREJ1 ; \ 18 
018A9 FFFFF E0100 10775 JMP COMREJl ; \$19 FoYmat Defective is invalid 
018AA FFFFF E0100 10779 JMP COMREJl ; \ lA 
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I 

Aclclr" Line E.F. CUMMAND DECODER 
I 

I 
tatBAB FFFFF 
01BAC FFFFF 
li) l BAD FFFFF 
t118r)1:, FFFFF 
t118AF FFFFF 
111 BBD FFFFF 
01BBJ. FFFFF 
111 BB2 FFFFF 
Bl 8B:3 FFl:FF 
l118Bt.i FFFFF 
~j1BB!5 FFFFF 
~) 1. BB6 FFFFF 
111HB"7 FFFFF 
018B8 FFFFF 
li)l8B1J FFFFF 
~3J.8Br~ FFFFF 
018BB FFFFF 
ta18BC FFFFF 
Ol8BD FFFFF 
~118BE FFFFF 
~j18BF FFFFF 
0J.BC0 FFFFF 
~H8Cl FFFFF 
n1ac2 FFFFF 
l!j18C:3 FFFFF 
~l18C'~ FFFFF 
t118C!5 FFFFF 
01BCG FFFFF 
IH8Cl FFFFF 
l1lBC8 FFFFF 
!1l8C'J FFFFF 
HlBCA FFFFF 
fj l 8CB FFFFF 
~11BCC FfFFF 
111 BCD FFFFF 
OJ.BCE FFFFF 
0J.8CF FFFFF 

E[}J.{)(!) 
EtHl30 
aJHH1 
rnrn11 
Et1HJ0 
E011·3ta 
EHIJAB 
E~lJ.~111 

E!JJ.~m 

a3CAF 
Eta J. 013 
1:)Jl1CD 
E0t1'JD 
Et1l0~j 

E11J.~l0 
aJH)t!) 

E~Jt~l'JA 

rnta'N 
Et1l~m 

EDHJ0 
E01!10 
E0Hl0 
mum 
1:t1Hrn 
E0 l ~Jt1 
i:.tJCBG 
nJ1rw 
El1!3C0 
1:.lH00 
EOJ.0~1 

EIJHJ~) 

Et1HH3 
E0HW 
Et3HJl1 
mum 
E0BB4 
1:-:0HH1 

10"780 
1ff781 
l!J782 
10"78~3 

1. ff/Bl~ 
Hl7B5 
10786 
Hl7Hl 
lff/HB 
1ff7B':J 
1 ff,7')~3 
10 7'J~5 
107')6 
1.0/':)'7 
10'7':38 
lff/':)':) 
1080~) 

J.OmH 
J.0802 
11180:3 
1(1804 
1 oata~:-; 
10B~)E, 

10B08 
l.l18l.2 
H1B1:3 
1.(3815 
1()819 
l.082~~ 

HH321 
1lM322 
H182:3 
1~)824 

11382~) 

l !i)82E, 
J.~382/ 

1082B 
10H2'3 
100:~~1 

im3:3J. 

JMP COMm.:::r1 
Jf'lP COMt~EJl 

JfilP co1111;:EJ i 
JMP GDM1:;:EJ1 
JMP CtJMr;:EJ J. 
JMP CO~lREJ .1. 

Jl~P i=ir~EeCYI... 

Jl1lP CUM1.;:E:J l. 
Jl1lP CUMl~EJ l 
Jl~P SEN~31~5 

JPlP CIJflll~EJ l 
JMP sf·1~c1::.1m 

Jl1lP SEEK 
:rm=· CIJflll~EJ l 
Jl~P COl~REJJ. 
JM1:· CUl~m::J l 
JMP l~l:L~3EE~( 

JfolP 1:;:n1:;:sT1::1:;:1:;: 
Jf'lP CIJf~m.:.J 1. 
Jl'l1:· Cl.lMl~l:'.:J l 
.rnP CtJHr;:EJ l 
Jf'lP Ct:WmEJ l 
Jf'1f' CUPll~l::J .l 
Jl1lP ClJMl~l::J 1 
JMP COfill~EJ 1 
Jf·lP SEN!-31.H 
:rMP COMl~EJ 1. 

Jl~P HDSPECAL. 
JViP CUMl~EJl 

Jf·11=· ClJf'lf.;:EJ .l 
Jl~P CIJNl~EJ .l 
JMP Cl.lfolJ~EJl 
Jfi1P ClJMRl:J l 
Jl11P c1mm:.r1 
JM1:· CUM1:;:EJ1 
Jl~P 1:;:0DATBJ="C 
JMP CIJM1:;:1::.J1 

; \ lB 
; \ lC 
; I HI 
; \ lE 
; \ 1F 
; I :rn 
; \ 21 PREP CYLt:NDER 
'1
• \ •')'') ,;:.""':.. 

: \ •')•:) , ~: .. '·' 
; \ 2'~ R1::1~D AND m.:SET l3UFFrn1::0 UJl.J 
; \ 2!5 1 C:U:?at· °fi:?st t.Jt·1.ti:? 1 : inva.111i 
; \ :u; Sf' A Cl: CIJUNT Ai'HI 1~1::M1 DM s~ 
; \ 2l ~31:EJ{ ANn SET ~3t:::Cll.m 

'J
• \ •)(:) ... l.J 

; \ 2':3 

I 
I 
I 
I 
I 

I 
I 

i 
I 
I 
i 

I 
I 

I 
i 

; \ 21~ 
; \ 2B 
; \ 2C 
; \ 2D 
; \ 21~ 

i 
s1:::c-r1.rn P1J~HTION 1~1:u~ r t:VE si:1:K . I 
l~Ei~D AN:O 1~1:s1:: r DI'~ ( l)I.:'. i:::1rnUH CIJUN fEI~~:: 

. I 2F 
; \ 30 CDMF READ Cinva11d Drive 0-30) 
; \ 31 CDMF WRITE Clnavlid Drive 0-30) 
; \S32 Read Label not valid for COC 
q 33 
; \ 34 READ CONFIGURATION 
; \$35 Write H.A. & R0 Special is invalid 
; \ 36 READ HOME ADDRESS SPECIAL 
• I 'YJ 'J l .. ,. 
: \ •.)O , \.}\.} 

; \ ~3':3 
; \ :3A 
; \ :3B 
; \ :3C 
; \ :m 
; \ :3E l~EAD :OtHA SPEC'iAL 
; \ :3F 
; l:.NDCASl:O.: 

I 
I 

i 
I 

i 

;================================================================= 
TITLE HOST AND UCP MESSAGES 
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Addr 

1U833 ORG HG18DO 
1U834 
10835 THlS ROUTINE SENDS MESSAGES 10 THE UCP. 
10836 ; ENTER WITH THE nESSAGE NUHBER IN RU. 
10837 ;Registers used: RU-R2 & Q. 
10838 

01800 0F00F EOE24 10839 
10934 
J.0935 
10n6 
10937 
10938 

01801 15150 f07fF 10939 
01802 37160 A4FFF 10940 

109115 
01803 B370~ 8F0UO 10946 
01804 B3600 F0000 10947 
01805 B3500 F0000 10948 
018D6 83400 5F800 10949 

1095~ 

1U%8 

; 
ISSMESS: ADD DZC,U,ZERO & JMP ISSCMD 

; E. C. DISPU~Y F::Ul.ff INE 
; 
; ENTER WITH ADDRESS IN R0 
; 
FRBDISP: SBA DB,FOUTL,HSK2,R0 & NOP Htt7Ff 

MOVE SMCST,ZERO & CRTS NAGB 

WRTE SCP 1LDDISP3 & POP 0 
WRTE SCP,LDDISP2 & NOP 0 
WRTE SCP,LDDISPl L NOP 0 
WRTE SCP,LDPRGD • JAR 0 

;SET MESSAGE FLAG & SEND MS6. 

;If DISPLAY SELECT 15 ••• 
;LESS THAN 80U 1 RETURN 

;CLEAR DlSPLAY 0-lJ 
;CLEAR DISPLAY 12-23 
;CLEAR DISPLAY 24-35 
;CLEAR PROGRAM DISPLAY & RETURN 
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Addr Line OCF' Df~'. J VE STP1TE F::CJUT I Nt'.::E3 

10970 
10971 
10972 
10973 
10974 
10'375 
1U976 
1U'377 
10978 
10979 
10980 
10'381 
10982 
10983 
10984 
10'385 
10986 
10987 
10988 

01BD7 3410E fffff 10989 
109'30 
10991 
10'3'32 

018DB B7000 f0020 10993 
01809 34909 4f0~2 10994 
OlBDA C7f 10 BB7ff 10995 
Ul8DB 45350 f0007 10996 
018DC 433Fl 330E3 10997 
018DD 3410f f0262 10998 
0I8DE 37351 f00ff 10999 
018Df 3411f f0261 11000 
018£0 fffff 4f002 11001 
Ul8El 87100 88000 11002 
018E2 0f3U0 6f7ff 11003 

11004 
J.1005 
11006 

018£3 371Uf f0262 11007 
U18E4 970lf 4f002 11008 
01BE5 C7fl0 BB7ff 11009 
UIBE6 45350 f0007 llUlU 
018£7 0B3fl 338EB 11011 

11012 
018£8 65051 f0020 11013 
018E9 433F0 637ff 11014 
0IBEA fffff £18£4 11015 
018EB E7120 C0002 11016 
01BEC 341Uf f0262 11017 
018ED l411f f0261 11018 
018EE C7fl0 980EE 11019 
0l8Ef 45350 f0038 11020 
018f0 9710f 4f001 11021 
U18f1 9710F 887ff 11022 
018f2 335f0 4f001 11023 

TH{S ROUTINE SCANS THE BUffER MEMORY FOR ANY UUfSTANDlNG REQUESTS. 
If IT FINDS ANY, IT WILL PLACE THE STATE IN REUSTATE AND THE 
UNlT IN REQUNlT. 

; 
; EXIT PARAHETERS: RO = 0 NU REQUESTS AT THIS TIME 

RU = 1 FOUND A REQUEST 
REQUNJT CSMB) LOCATION Of UNIT UlTH ACTIVE REQUEST 

0-31 = INOIVIDUAL UNIT 
Httff = ALL UNlTS 

REUSTATE CSHB) VALUE OF THE REQUESTED STATE 
~ NO REQUEST 
1 DLJl.lN 
2 CACHE 
3 BYPASS 
4 READ IJNLY 

i 5 WRITE THRUU6H 
;REGISTERS USEO: ~0,Rt,O & IRES. 
i 
REQSCAN: ALDREG RU,IREG ;SAVE RETURN ADDRESS 
; 
; CHECK FOR "ALL REQUES1° 

WRTE OCP,OCPADR & NOP Dtt32 ;SET ADDR FOR "ALL" LOCATION 
ALDREGU Ra,lREGH & PSHLD 2 
RD OCP,OCPDATA,R0 ~ CLPCNT EVCNTZ ;GET "ALL" REQUEST 
AND DB,B,NSK2,R0 & NOP Hlt7 ;ISOLATE REQUEST 
RESETR Rl & BUZ REQSC04 ;BRANCH If NUT "ALL" 
ALDRAM RO,REQSTATE ;STORE THE REQUEST 
RDMSKB Rl 1Hlff ;SET 0 ALL 0 

••• 

ALDRAM Rl,REQUNtT ;AS THE REQUESTED UNIT 
PSHLD 2 
URTE OCP,UCPDATA & CLPCNT EVCNTZ,0 ;CLEAR 0 ALL 0 LOCATION 

REQRTN: ADD DZC,B,ZERO,R0 & JIR ;RETURN WlTH RU=l 
i 
; SEARCH fOR INDIVIDUAL UNIT 
; 
REQSC04: 
REUSC01: 

; 

RESETRAM REUSTATE 
WRTL OCP,UCPADR,Rl & PSHLD 2 
RD DCP,OCPDATA,R0 & CLPCNT EVCNTZ 
f1SKRB IT RU, 7 
INCRB RI & BNZ REUSC03 

;CLEAR THE REQUESTED STATE 
;SET THE BUFFER AU»RESS 
i GET THE DATA 
;ISOLATE REQUESTED STATE 
;JUMP If IT IS NUT ZERO 

REUSC02: TSTRMSK Rl,20 ;CHECK If LAST UNIT 
RESETR R0 & CJ!R ALUZ ;RETURN lF LAST UNIT 
JMP REQSC01 ;60 DO NEXT 

REUSC03: CTL OCP,SRESRV & LDCT 2 ;SET RESERVED 
ALDRAH R0 1 REQSTATE ;SAVE THE STATE 
SBA AZ,FUUTL,Rl,RAME & NOP REQUN{T ;SAVE THE UNIT 
RD OCP,UCPDATA,R0 ~ CJPCNT EVCNTZ,$ ;GET THE DATA BACK 
NSKRBIT R0,Q#70 ;CLEAR REUUESTED & ISOLATE PRESENT 
WRTL OCP,OCPDATA,R0 & PSHLD 1 ;WRITE IT BACK 
URTL OCP,OCPDATA,R0 & CLPCNT EVCNTl 
OR ZB,RSBZ,,R~ & PSHLD 1 
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Atldr Line oce DF:'. l VE S"f (...)TE F:'.UU'"f l l\IES 

Ul8F3 335f0 BU/ff 11024 
018f4 3410F f0263 11025 
0l8f5 E7020 El8E2 11026 

1HJ27 
1102'3 
1 rn3U 
11031 
1JU32 
11033 
11034 
11035 
11036 
1 HJ37 
11038 
11039 
11040 
11041 
11042 
11043 
11044 

01BF6 3410£ FFFFF 11045 
018F7 34909 CU000 11046 
01BF8 373Fl F0262 11047 
018F9 373F0 F0261 \1048 
01BFA 65050 f00ff 11049 
018fB fffff 33SFD 11050 
018FC 433f0 CU020 11051 
018FD 01711 Fffff 11052 
018fE 337fl fffff 11053 
01Uff 45351 f0038 11054 
01900 9700F Fffff 11055 
~1901 E7020 ffFFF 11056 
01902 971If Fffff 11057 
01903 97llF FFFFF 11058 
01904 9711f Fffff 11059 
01905 0B3F0 98100 11060 
01906 fffff 6f7ff 11061 

11062 

RSllFJZ l<U 
ALDRAM RU,PRSSTATE 
CTL OCP,RRESRV & JnP REURTN 

;SHlfT PRESENT STATE RlGHT 3 BlTS 
;STOKE PRESENT STATE 
;RESET RESERVED & RETURN 

THIS RUUTlNE SETS THE PRESENT STATE FROM THE REQUESTED STATE AND UNlT 
; 
; ENTRY PARAMETERS: REUSTAlE CSMB) 

=~ rm REQUESTS 
=J DOWN 
=2 CACHE 
=3 BYPASS 
=4 READ ONLY 
=5 WRITE THROUGH 

REQUtHT CStlB) 
00-lF SPECIFY UNIQUE UNITtt 

; ff CHANGE ALL mms 
;REGISTERS USED: RO,Rl,O & IREG. 
; 
SETPR£Z: ALDREG RU,IREG 

ALDREGU RO,IREGH & LDCT 0 
RDRAMB Rl,REQSTATE 
RDRAMB R0 1REUUNIT 
TSTRMSK R0 1 H~ff 
BtlZ SHPREZA 
RESETR R0 ' LDCT 32 

SETPREZA: ADO AB,LSBZ,Rl 1Rl 
UR ZB,LSBZ,,Rl 
r1SKRBir Rl,38 

SETPREZB: WRTL OCP,UCPADR,RU 
CTL OCP,RRESRV 
WRTL OCP,OCPDATA,Rl 
URTL UCP,UCPDATA,Rl 
WRTL OCP,OCPUATA,Rl 
1NCRB RO & CJPCNT EVCNTZ,SETPREZB 
JIR 

;SAVE RETURN 

;GET THE REQUESTED STATE 
;GET THE REQUESTED UNlT 
;CHECK FOR ALL UNITS 
;JUMP lf NUT ALL UNITS 
;SET UNIT=ll L llERAllUN COUNT 
;SHIFT REUUESTED lNro PRESENT 

;nASK UIJJ JUNK 
;SET THE OCP ADDRESS 
;CLEAR RESERVEU 
; l·IRITE THE DATA 

11064 TITLE C(...)CHE StEK pi:;::UCESS I Nt:.=:i 
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Addr Line C{-\CHE SEEK PF::OCESS I f\113 

110'32 
11093 
11094 
1 JG95 
110% 
11097 
110'38 

01907 37Jf0 f0302 11099 
U1908 3710f A3B02 11100 
01909 373f4 f0204 11101 
0190A 3710F f0255 11102 
01908 3710f f0242 11103 

11104 
J 1105 

U190C E0400 lflf9 11105 + 
01900 32lff f02U2 1110b 
0193E 3415f FU200 11107 
0190f 34312 fffff 11108 
01910 373fl F0263 11109 
01911 fffff 3311C 11110 
01912 65051 F0001 11111 

11112 
01913 E0401 B32f3 11112 + 
01914 65051 f0003 11113 
01915 Fffff 33917 11115 

llll9 
01916 34321 Af7ff 11123 

11124 
01917 65051 f0004 11125 
01918 fffff 339\C 11127 
01919 433F3 lfJC3 11131 

11132 
0191A £0400 B3914 11132 + 
0\'31B fffff El916 11134 
0191C 373Fl f0202 11178 

1117'3 
01910 E0404 lf0U0 11179 + 

;THIS IS THE SEEK ROUTINE FOR CACHE. 
;FIRST IT CHECKS THE DRIVE STATE AND A FEW FLAGS. THEN IT BUILDS THE TRACK 
i ADDRESS FUR THE E. c I SEARCU I THEN SEARCHES fHE EI c I IF THE TRACK Is (N CACHE I 
;A STATUS Of CHANNEL END AND DEVICE END WlTH A STATUS ACTION Of 5 JS 
;SEttT TO THE CHANNEL. IF THE TRACK IS lN CACHE AND THE SEEK IS AN 
;IMBEDDED ONE, A RETURN TU THE STACK JS DUNE. 
i 
RATSEEK: MOVE RAME,ZERO & NUP SEEKUNL ;Seek Only flag set? 

HOVE ZERO,RAME & CRTS NALUZ,SEEKONL;Yes, reset it ~ return 
RURAMB R4,fLAGSAV ;Get status flags 
RESETRAM ECCSTAT ;Reset ECCSTAJ reg. 
RESETRAM CASHSTAT ;CLEAR CACHE STATUS fLAGS 

JSR.P LOGICAL ;lSOLAlE LOGICAL DRIVE NU. 
SEf PGE LOGICAL_SHR_H~B & JSRP LOGICAL 
LlLDRAM NEWDRV ;SAVE DRIVE NO. FROM E.f. 
ALDRAM R5,R5RAT ;SAVE RS LOWER 
RTOR Rl,R2 ;MUVE HEAD # TO R2 
RDRAnB Rl,PRSSTATE ;GET PRESENf STATE 
BUZ RATSEEK3 ;IF ZERO - ERROR 

RATSEEKU: TSTRnSK Rl,l ;DRIVE STArus = 'DOHN'? 
CJPOP.P ALUZ,SEL22 ;Yes, Intervention Required 
SE TPGE SEL22_SHR_H~B & CJPUPP ALUZ, SEL22 
TSTRMSK Rl,3 ;IS STATUS 'BYPASS'? 
BNZ $+2 ;Hf not, continm~ 

RATSEEKl: EQU $ 

RTOR R2,Rl & RTS ;Head tt back to Rl & return 

TSTRMSK Rl,4 ;IS STATUS 'READ ONLY'? 
BNZ RATSEEK3 ;SNo, try to get drive state again 
RESETR R3 & JSR CHK4HRIT ;SEE If IT IS A WRITE FUNCTION 
CJPOP.P NALUZ,RDUNLY ;Yes, send 'Read Only' status 
SETP6E RDONLY_SHR_HtiB & CJPOPP NALUZ,RDONLY 
JMP RATSEEKl ;$Otherwise, return 

RATSEEK3: RDRANB Rl 1NEWURV ;GET THE DRIVE NUMBER 
JSR.P DRIVSTAT ;ATTEMPT TO GET GOOD DRIVE STATE 
SETP6£ DRIVSTAT_SHR_HttB & JSRP DRIVSTAT 
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Addr Line C(.~CHE sr:::EK p~~'.UC~.::ss I NG 

0191E 333F8 33110 1118U 
019lf fffff 33122 11182 
01920 20148 F00B4 11183 
01921 FfffF 85923 11184 
01922 37358 FOUU3 11185 
01923 341Bf f0263 11191 
01924 34381 El912 11192 

UR ZB,B,,RS & BUZ $-1 
BOZ $+3 
SUBB DB,FUUTL 1 HSK1 1 R8 & NOP H~4 
CJnP NALB,$+2 
RD11SKB R8 13 
ALDRAM RB,PRSSTATE 
RTUR RS,Rl & JHP RATSEEKU 

Page 2Ul 

; If UCP tlOr SELECTED, my AliA [U 

j$lf drive state = 0, force BYPASS 
;SDr1ve state > 4? 
;$If not, jump 
;$Utherw1se, drive state = BYPASS 
;SAVE DKIVE STAT£ 
;COrHINIJE 
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Addr Line C?-\CHE t.iEl:'.~K Pr~:UCEf.iS I f\l('.:i 

11697 ; THIS ROUTINE WILL CHECK IF THIS SYSTE" HAS THU DRIVES PER UN[f. 
11698 ;If IT DOES, THE UNJT NU. lN Rl3 WILL BE DUUBLED. 
116'39 
11700 

01925 371F0 F02f4 11702 
01926 Fffff A37ff 11707 
01927 337FD AF7ff 117U8 

J.1709 

; 
DOUBLE: EOU $ 

HOVE RAHE,ZERO ~ NUP TWUDRIV 
CRTS ALUZ 
UR ZB,LSBZ,,Rl3 & RTS 

;STwo drives any unit? 
; If NOT 1 RETURN 
;ELSE, DOUBLE THE Uttlf NU. 
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Addr Line C?\CH1::: SE:EK Pf~'.C.JCESS I f\l(:i 

ll '3Ul 
11902 
l l '3U3 
11904 
11905 
11906 
11907 
11908 
l 1 '309 
1191U 
ll '311 
11912 
ll '313 
lJ.914 
ll '315 
11916 
11917 
J.1918 
119\'3 
11920 
11921 
11922 

01928 ffffF 1Fl2f 11923 
l 1 '324 

01929 E040~ lFlBB 11924 + 
0192A FFFFF 1Fl72 11925 
0192B 353Ff AF239 11930 

11 '332 
0192C FfFFF lfl2f 11933 

11934 
0192D £0400 lflCC 11934 + 
0192E FfFFF El92A 11935 

11953 
0192f fffff lfl6D 11954 
01930 4505F F0080 11955 
01931 32lff f0239 11959 
Ul932 5534F AF080 11960 

11%1 
12002 

; 
;THE SEEK ERROR PROCESSING ROUTINES CONSIST Of 4 SEPARATE ROUTINES. 
;THERE ARE TWO FOR PROCESSING ERRORS UN THE 0 READ" DRIVE, AND rwo FUR 
;PROCESSING ERRORS ON THE aWRITE" DRIVE CWHEN IT IS DIFFERENT FROM THE 
;"READ 0 DRIVE). EACH PAIR CONSISTS Of A ROUTINE TO PROCESS A SEEK ERROR 
;AND A ROUTINE TU PROCESS A TIMEOUT. THE UNLY DlffERENCE BETWEEN THE 
;SEEK ERROR AND THE TIHEOUT IS THAT FOR A SEEK ERRUR, SEEK ERROR LOGGlNG 
;15 DONE. THE PROCESSING ON THE READ DRIVE IS DONE BY THE STANDARD 
;5046 SEEK ERROR PROCESSING CODE SU THIS CUDE IS SIMPLY AN INTERFACE 
;TU IT. THE PROCESSING ON THE WRITE DRIVE IS ACTUALLY DONE HERE. 
;THE PROCESSING CONSISTS Of A RECALIBRATE FOLLOWED BY A RE-SEEK TU 
;THE CORRECT CYLINDER. IF THE ERROR PERSISTS AND THE CALL 15 FRUM 
;SEEK CODE, THE E.C. IS RESTORED TU THE OLD DATA AND ANOTHER TRACK IS 
;PUSHED OFF. If THE CALL IS FRUM WRITE, RETURN IS TU THE ADDRESS REGISTER. 
;THE FOUR ROUTINES ARE AS FOLLOWS: 
;SEEKERRl - READ DRIVE SEEK ERRUR 
;SEEKERRT - READ DRIVE TIMEOUT 
;SEEKERR2 - WRITE DRIVE SEEK ERROR 
;SEEKERR3 - WRITE DRIVE TIMEOUT 
; 
SEEKERRl: JSR ERRSAV ;SAVE SONE REGISTERS 

JSR.P SEEK30 ;PROCESS FAULT &/OR SEEK ERROR 
SflPGE SEEK30_SHR_HttB & JSRP SEEK3U 

SEEKERRA: JSR GETREGS ;RESTORE SAVED REGISTERS 
OR DB,B,RAME,RlS & RTS SEEKFLG ;RESTORE SEEK ONLY FLAG & RETURN 

; 
SEEKERRT: JSR ERRSAV 

JSR.P SEEK37 ;PROCESS TIAEUUf 
SETPGE smm _St!RjtttB & JSRP SffK37 
JMP SEEKERRA ;RETURN 

; 
ERRSAV: JSR SAVREGS 

TSTRBIT Rl5,8U 
QLDRAN StEtffLG 
MASK DB 1B1HSKI,Rl5 & RfS H~80 

I 

;SAYE SOME REGISTERS 
;ISOLATE SEEK ONLY FLAG ••• 
;ANll SAVE Il 
; RESH lr FOR ERROR PROCESS ING 

TlTLE C{-)CHE f3EEK F'f;:'.UCESS 1 l\IG SUBf;:'.Cll..rf I l\lf.:S 
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Addr 

12004 
J20~5 

12006 
12007 
l20U8 
12009 
12010 
12011 
12012 

01933 5535£ f08U0 12013 
01934 3491E fFfFF 12014 
0J935 373EO fffff 12015 
01936 fffff lf193 120\9 
01937 4515£ f0800 12021 
@1938 Fffff 33940 12022 

12023 
01939 B2200 f0000 1~024 

0193A El00B Fffff 12025 
0193B 329ff F02£E 12026 
Ol93G 32lff F02Ef 12027 
01930 4505D f0030 12028 
0193E 323F4 Fffff 12029 
0193F 341Df f000D 12030 
01940 91EDf 4fOOA 12U31 
01941 CI040 ffFff 12032 
01942 Cl04U B8145 12033 
01943 El007 83FFf 12034 
Ul944 91E4F Fffff 12035 
01945 Cl040 98145 12036 
01946 45150 f0040 12037 
01947 fffff 33953 12038 

1203'3 
01948 45050 f0008 12040 
01949 ffFFF 13968 12041 
0194A 45050 f0021 12042 
0194B G60SF F0021 12043 
0194C fFFff 33953 12044 

12045 
12046 

0194D E0401 lf342 12046 t 

0J94E 370Df fffff 12047 
Ut94f fffff 33159 12048 
01950 661F0 f03E5 12049 
01951 Cl040 33958 12050 
01952 Cl040 fFfff 12051 
01953 55040 fUOlO 12052 
01954 6615£ f00A3 12053 
01955 373f4 F02EE 12054 
01956 D0ff4 fffff 12055 
01957 350f4 FU2Ef 12056 

Fri Aug 17 U/:38:22 1990 

;THIS SUBROUTINE CHECKS THE AVAILABlLllY Of A ORlVE. 
i THE PHYSICAL urm # IS EXPECTED Ifl Rl3. THE RUUT WE IS CALLEU USING 
;THE STACK. RETURN IS TU $+1. If lHE DEVICE IS 
;UNAVAILABLE, I.E. NOT CREADY AND SELECTED AND UN-CYL) OR BUSY 
;OR FAULT, THE ALU HILL BE NON-ZERO. 
;AT EXIT R0 CONTAINS DEVICE STATUS. 
;THIS ROUTINE USES: R0,R4,RB,Rl0 1Q & IREG. 
; 
CHKAVALA: RSTRBIT Rl4 1800 

ALDREGU Rt,IREG 
RDREGB IREG,R0 

CHKAVALB: JSR CUK2ND 

;RESET SECOND DRIVE fLAG 
;CYLINDER TO IREG •.• 
;AND THEN TU Rll 
;CHECK FOR SECOND DRlVE 
;SECOND DRIVE FLAG SET? 

; 

AND DB,FUUTL,MSK2,Rl4 & NOP Htt800 
BNZ CHKAVAL0 ;YES, DRIVE lS ALREADY SELECTED 

CHKAVAL: URTE HSSHA,LDDRBU & NOP 0 ;CLEAR DATA BUS OUT REG. 
;OE-SELECT DRIVE 

; 

CTL HSSH,RSTUSEL 
ULDRANU SAVQU 
QLDRAn SAVUL 
TSTRBIT RI3 130 
UTOR R4 
ALDRAM Rl3 1SEN113 
URTL HSSM,LDDRUSEL 1Rl3 & PSHLD lU 
RD HSSM,RDDRST1 1 R0 

;SAVE U-UPPER AND ••• 
;tHOUER 
;CRRV CR6E SELECT (CHRLLN6R) ••• 
;BITS rnru IN 
;SAVE D~IVE NO. FUR SENSE 
;SET UNIT SELECT REGISTER 

RD HSSM,RDDRST1 1R0 & CJPUP EVCNTZ,St3 ;READ DRIVE STATUS 
CTL HSSM,SETUSEL & CLPCNT NALUZ ;lf NUNE, JUMP BACK; SELECT DRIVE 
HRTL HSSM,LDDRUSEL 1R4 ;CARO CAGE SELECT UNLY 
RD HSSM,RDDRSTl,R~ & CJPCNT EVCNTZ,S ;DELAY fOR GOOD STATUS 
TSTBIT R01 BUSY ;DRlVE BUSY? 
BNZ CHKAVAL2 ;lf IT IS, RETURN 

TSTRBIT R0,fAULT 
CJSR NALUZ,CHKFALT 
TSTRBIT R0 1SELECT+READY 
TSTQMSK SELECTtREADY 
BNZ CHKAVAL2 

;DRIVE fAULi"? 
;If YES, ATTEMPT TO RESET IT 
;ISOLATE SELECTED & READY 
;SELECTED & READY BOTH SET? 
;If NOT, RETURN 

CHKAVAL0: JSR.P fLAGLOC ;FLAG LUC. THIS DRIVE 
SETPGE FLAGLOC _SUR_HlB & JSRP fLAGLOC 
RDREGQ RAMI ;GET THE fLAGS 
BUZ CHKAVAL3 ;lf NU FLAGS, JUHP 
XOR DQ 1fOUlL,RAME 1 ZERO & NOP LASTfLG ;THIS FLAG SAME AS LASl FLAG? 
RD HSSH,RDDRST1 1R0 & BNZ CHKAVAL4 ;lf NUT, JUMP 

CHKAVALl: RD HSSM,RDDRST1 1R0 
CHKAVAL2: nASK DB,11,r1SK1,1~u • NOP tmHPRUT ;DIJN' r CHECf{ \·!RITE PRUfEGT 

XOR DQ,fUUTL 1 NSK2,IREG & NOP ONCYL+READY+SELECl+SKENU ;GUDD STATUS? 
RDRAf1B R4 1 SAVUU 
RDXfR snc,, R•l 
OR DB,U,RAME 1R4 & NOP SAVUL ;RESTORE U-REG .•• 
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Addr Line C{~CHE f.)t'.~EK PF::uCESEi I Nr:::i f3UBF:'.OUT J NES 

01958 371EE AF7FF 12057 
12058 

01959 45~50 F00U2 12059 
Ol95A FFFFF 33153 12060 
01958 fffff lfJ6E 12061 

12062 
0195C 3495f f02EC 12062 + 
0195D 3415F F02ED 12062 t 
0195£ 3416f f02f2 12063 
0195F 3535E F0020 12064 

12065 
01960 EU40l lf 1E5 12065 t 

12066 
01961 fffff lfl73 12067 

12068 
01962 373f5 f02EC 12068 t 

01963 D0Ff5 fFfff 12068 t 

01964 353f5 f02ED 12068 t 

01965 373F6 F02F2 12069 
01966 5535£ f0020 12070 
01967 Cl040 El952 12071 

12072 
01968 B2200 f00I0 12073 
01969 El00A 4f00A 12074 
0196A Cl040 BB7Ff 12075 
0l96B El016 FFFFf 12076 
0196C 82200 Af000 12077 

12078 
01960 321ff F02Ef 12079 

12080 
0196£ 349If F02E8 12080 + 
Ul96F 34llF F02E9 12080 t 

01970 34J2f f02EA 12081 
01971 3413F AF2EB 12082 

12083 
01972 370ff f02Ef 12084 

12085 
01973 373fl f02EB 12085 + 
01974 D0Ffl FFFFf 12085 + 
01975 353fl f02E9 12085 + 
01976 373F2 F02EA 12086 
01977 373f3 Af2£B 12087 

HOVE IREG,lREG & RTS ;AND RETURfl 
; 
CHKAVAL3: TSTRBIT R0 10NCYL ;IS DRIVE ON CYLINDfR? 

BOZ CHKAVAL2 ;IF NOT, UE CAN'T READ A HEADER 
CHKAVAL4: JSR SAVREGStI ;SAVE RI, R2 & R3 

; 

SVHD R5,SAVR5U ;SAVE R5 
ALDRAMU R5,SAVR5U ;SnVE 12 HSBS 
ALDRAM R5,SAVR5Utl ;SAVE 12 LS8S 
ALDRAM R6,SAVR6 ;SAVf. Rb 
SETRBlT Rl4 120 ;SEf SPECIAL FLAG 
JSR.P SELlUA ;SET UP CONSTANTS & LIMITS 
SETPIJE SEUOA_SHR_HIB ~ JSRP SELl~A 

JSR GETRtGS+l 
LD\m R5, SAVl<SU 
RDRAMB R5 1SAVR5U 
ROXFR SHC, 1R5 
UR DB,B,RAME,RS & NUP SAVR5U+l 
RDRAflB R6 1SAVR6 
RSTRBIT RI4,2U 
RD HSSH,RDURSTl,RO & JMP CHKAYALl 

;RESTORE Rl, R2 & R3 
;Restore saved R5 
;GET 12 MSBS 
;PUT Ill UPPER REGISTER 
;OR lH 12 LSBS 
;RESTORE SAVED R6 
;RESET SPECIAL FLAG 

CHKfALT: WRTE HSSMA 1 LDDRBU & NOP Httl0 ;BUS OUT FUR FAULT RESET 
CTL BSSr1, SETAG3 & PSBLD 10 ; AHEMPT TO RESET THE f AULT 
RD HSSM,RDDRSTI,R0 & CLPCNT EVCNTZ ;DELAY FOR RESET 10 WORK 
CTL HSSH 1RSTAG3 ;RESET TAG 3 
WRTE HSSMA,LDDRBU & RTS U ;CLEAR BUS OUT & RETURN 

SAVREGS: OLDRAn SAVQL ;SAVE THE U-REGISTER 
;SAVE Rl 

; 

SVUD Rl,SAVRlU 
ALDRAHU RI,SAVRIU 
ALDRAM Rt,SAVRlUtl 
ALDRAN R2,SAVR2 
ALDREG R3 1RANE & RTS SAYR3 

GETREGS: RDRAMU SAVQL 
LUU}) RI 1 SAVlHU 
RDRAMB RI,SAVRlU 
RUXfR SMC,, Rl 
OR DB,B,RAME,Rl & NOP SAVRIU+l 
RDRAnB R2,SAVR2 
RDREGB RAHE,R3 & RTS SAVR3 

;SBVE 12 HSBS 
; S.4VE 1 Z LS8S 
;SAVE R2 AND ••• 
; R:3; l{HURN 

;RESTORE U-REGISTER 
;RESTORE SAVF.D RI 
;6H 12 MSBS 
;PUT Ill UPPER REGISfER 
; OR IN 1J LSBS 
;RESTORE R2 ANO ••• 
;R3; RETURN 
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Addr 

12100 
12101 
12102 

01978 0f320 El97C 12103 
01979 FFFFF El928 12104 
0197A ffFFF El92C 12105 
Ul97B FFFFF AF7ff 12106 

12J.U7 
12108 
1210'3 
12110 
12111 
121 J.2 

0197C 349aF f025B 12113 
01970 3410f F02Fl 12114 
0197E FffFF lfl39 12115 
0197F FFfFF 33180 12116 
01980 371f£ f02Fl 12117 
01981 45150 FU020 12118 
01982 fffff 331Bf 12119 
01983 37354 f00AE 12120 
01984 D0fF4 ffffF 12121 
01985 35354 F062D 12122 
01986 3418f f02f2 12123 

12124 
01987 fffff JflB2 12125 
01988 133F4 33\BC 12126 
01989 fffff 33987 12127 

12128 
019BA 373f8 f02f2 12129 
01988 fffff El98F 12130 

12131 
019BC 373f8 f02f2 12132 
0198D 37lfE F02Fl 12133 

12191 
0198£ 0fl££ Fffff 12192 

Fri Aug 17 ~7:38:22 l99U Page 2U6 

i 
;HllS ROUTINE l·J(-.\JT~'.:> F'C.H;:'. THI:'.:: F::C-:{-\D m;:::i:vE ru CUI1PLErE SEEKING 
j 

RDSKWAlT: CALL R0, WAITSEEK 
Jf1P SEEKERIH 
Jr!P SEEKERRT 
RTS 

j 

;CALL THE HAIT HANDLER 
;PROCESS SEEK ERROR 
;PROCESS TlME-UUT 
;RETURN If SEEK COMPLETES NORMALLY 

;SUBROUTINE UAITSEEK HILL l•J(-.\ IT F'fJ1·::: t3l'.~EK COf"IF'LET I UN ON A DRIVE. TH£ PtiYSICAL 
;DRIVE NO. IS IN Rl3. THE ROUTINE IS CALLED Un RO & USES R0,R4,R8,Rl0 & !REG. 
;RETURNS TO $+1 IF SEEK ERROR, TO $+2 If 2-SEC. TIM£ OUT, OR TO 
;S+3 IF NORMAL COMPLETION. 
j 
WAITSEEK: ALDRAMU RU, WAITRETU 

ALDRAN RO,WAITRETL 

; 

JSR CHKAVAL 
BOZ WA lTRET +l 
MOVE RAME,IREG & NOP WAlTRETL 
TSTBIT RO,SELECr 
BUZ R£lJ 
l<DI1SKB R4 I HttAE 
RDXff< sr1c,, R4 
SETRBIT R4, 620 
ALDRAn RB,SAVR6 

JSR CHKDRV 
DECRB R4 & BUZ WAifRET 
Bra s-2 

RDRAMB R8,SAVR6 
Jr1P RET2 

NAITRET: RDRAMB RH,SAVR6 

; 
R£T3: 

HOVE RAnE,IREG & NUP HAITRETL 

INCRD IREG, IRES 

;SAVE RET ADD UPPER ••• 
;AND LUHER 
;SELECT THE DRIVE 
;IF UN CYL., RETURN NUU 
;RETURN LSB'S TU IREG 
;SELECfED? 
;NO - ERROR RETURN $+1 

;2 SECOND rinER TU R4 
;TEMPORARILY SAVE RB 

;DRIVE UN CYLINUER? 
;OEC TlnER; If UN CYL., RETURN S+3 
;If llMER ifXPlREU, TRY AGAlN 

;TIMER EXPIRED; RESTORE RB ••• 
; Arm RErlJRN sn 

;RESTORE RB 
;RETURH LSB'S TU IREG 

;BUMP !REG fOR NUT ON-CYL RETURN 
12193 i 

0198F 0F1EE fffff 12194 RET2: 
01990 37lf9 f025B 12195 
01991 3710f 6f02C 12196 

INCRD IREG,IREG 
nOVE RANE, IREGH & NOP UAITRETU 
MOVE ZERO,RAME & JIR SKRETRY 

;BUMP !REG FOR ON-CYL OR JNJTIA1£D 
;GET RETURN AUDR UPPER 
;RESET ERR CNT & RETURN 
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Addr 

121 '38 
12199 
12200 
12201 
12202 
12203 
12204 
12205 
12206 
12207 
122H8 
12209 
1221~ 

01992 343B0 fffff 12211 
12212 

~1993 370ff f02f4 12214 
01994 fFFFF A37FF 12219 

12220 
01995 E0401 lF342 12220 + 
01996 370Df fffff 12221 
01997 Fffff 3319A 12222 
01998 46150 f0400 12223 
01999 FFFFF 331BO 12224 

12225 
0199A 3410f f039A 12226 
01998 661FO f03E5 12227 
0199C fffff 1395B 12228 
01990 373FO f039A 12229 
0J99E 373F4 f02D4 12230 
0199f 335f4 FFffF 12236 
019AO 29304 Fffff 12237 
0l9Al fffff 349AC 12238 
019A2 35350 F0001 12239 
0l9A3 4505E f0800 12240 
UJ9A4 14340 A3Fff 12241 

12242 
019A5 3535£ f0800 12243 

12244 
J224H 

019A6 E0401 lf60F 12248 t 

12250 
019A7 3404f lfl39 12251 
0l9A8 123F0 A37ff 12252 

12253 

Fri Aug 17 0/:38:22 1990 ?age 207 

i FIRST, THlS ROUTINE WILL CHECK IF THE SYSTEtt HAS ANY TWO-DRIVE UNITS. 
;IF IT DOES, 11 WILL CHECK IF THIS IS A TWO-DRIVE UNIT. If IT IS, IT WILL 
;CHECK If TUE CYLlNDER (lrnl IS GREATER THAN THE f1AX. CYL. OF TllE FrnST URIVE. 
;If IT IS, THE UNIT NU. WILL BE INCREMENTED AND THE SECOND DRIVE FLAG WILL BE 
;SET. lf NUT, THE CYL. NO. HILL BE UN-CHANGED, THE UNIT NO. HILL BE 
;DECREMENTED AND THE SECOND DRIVE FLAG WlLL BE CLEARED. If THERE IS A NEED 
;TU GO TU fHE OTHER DRIVE, THE CURRENT URIVE HILL BE DE-SELECTED AND THE OTHER 
;SELECTED. 
;UPON ENTRY: R0 = CURRENT CYLINDER 

Rl3= PHYSICAL DRIVE NU. 
;UPON EXIT: R0 = SEEK CYLINDER 
;REGISTERS USED: R0 1R4 1RB 1U & lREG. 
; 
CHK2NDA: RTOR Rll 1R0 ;MOVE CYLINDER TU R~ 
CHK2ND: EOU $ 

RDREGQ RAME & NUP TWUURlV ;$Any two-drive units? 
CRTS AUJl ; If NU r 1 RHURN 
JSR.P fLAGLOC ;LUC. Of DRIVE FLAGS 
SE TPGE FLAGLOC _5HR JI ltB ~ JSl~P F LAGLUC 
RDREGQ RAMl ;GET lHEM 
BOZ S+3 ;If NONE, ASSUAE THU DRlVE UNIT 
TESTQ TWOFER ;IS THIS A TWU-DRIVE UNIT? 
BUZ CHK2NU3 ;lF NOT, JUMP 

ALDRAN RU,TEMPCYL ;TEMPORARJLY SAVE CYLJNDER 
XUR DQ,FOUTL,RANE,ZERO & NOP LASTfLG ;THIS FLAG SAME AS LAST FLAG? 
CJSR NALUZ,CHKAVAL4 ;IF NOT, COMPUTE NEW CONSTANTS 
RDRAHB RO,TEHPCYL ;RESTORE SAVED CYLINDER 
RDRAHB R4 1 HAXCYLD ;GET MAX. DRIVE CYLINDER 
OR ZB,RSBZ,,R4 ;1/2 MAX. DRIVE CYL. TO R4 
SUBB AB,B,R0,R4 ;CUR. CYL.> 1/2 MAX. CYL? 
CJ11P NAGB I CliK2ND2 ; IF NIH I JUMP 
SETRBIT Rl3, 1 ; !NCR. DRIVE NU. 
TSTRBIT Rl4 1800 ;SECOND DRIVE FLAG ALREADY SET? 
SBA AZ 1B,R4,R0 & CRTS NALUZ ;YES, RETURN; SEEK CYL. TO R0 

SETRBIT Rl4, 800 ;SET SECOND DKlVE FLAG 
i 
CHK2ND1: JSR.P RELDRIV ;RELEASE THIS DRlV~ 

SETPIJE RELDRIV_SBRJi~B ~ JSRP RELDRIV 

RTOQ R4 & JSR CHKAVAL 
SBA l0 1B11 R0 & CRfS ALUl 

;SELECT THE NEXT DR1V£ 
;tf UN CYL. & READY, RETURN 
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Acldr 

Ul9A9 4505E F0200 12254 
019AA 3400f 13978 12256 
019AB 323FO AF/FF 12264 

12265 
019AC 55350 f0001 1226& 
U19AD 4505E fU800 \2267 
019AE 603EE A37ff 12268 
Ul9AF 0C304 El9A6 12269 

12270 
01980 5535£ f0B~0 12271 
01981 FFFFF AF7Ff 12272 

12282 
12283 
12284 
12285 
12286 
12287 

019B2 C1040 FFFFF 12288 
01983 Cl040 fffFF 12289 
01984 45150 f0008 12290 
019B5 fffff 13968 12291 

12292 
~19B6 45150 f000C 12293 
Ul9B7 C1040 B39BF 12294 
019BB Cl040 C00U9 12295 
01989 45150 FU041 12296 
019BA 34308 339Cl 12297 

122'38 
U!9BB Cl040 9BIBB 12299 
019BC 45150 F0041 12300 
019BD 34308 339Cl J23Ul 
019BE FFFFf 8F7FF 12302 

i 

frt Aug 17 U7:38:22 199U 

TSTRBIT Rl4 1 2~U 
RTUU RU & CJSR NALUZ,RDSKHAll 
UTUR RO & Rl"S 

Page 2U8 

;ALT. TRACK FLAG? 
;$Yes, wait for the drive 
;SEEK CYL. ro RO & RETURN 

CHK2ND2: RSTRBlT Rl3 11 i DECR. DRl Vt Nll. 

; 

fSTRBIT Rl4 18UU 
XOR AU 1B1Rl4 1Rl4 & CRTS ALUZ 
ADD AZC,B,RU,R4 & JftP CHK2ND1 

;SECOND DRlYE FLAG SET? 
;YES, RESET 11; NU, RETURN 
;!NCR. CYL.+l & SELECT lST DR!VE 

CHK2ND3: RSTRBIT Rl4,B00 
RTS 

;RESET SECOND DRIVE fLAG 
;RETURN 

i 
;ROUTINE TO TEST DR I VE {.W{~ I L?-)H 1 L J TV .. CALLED ON STACK, RETURNS 
;TO IREG & POPS STACK If NON RESETABLE FAULT. RETURNS ru STACK 
;OTHERWISE. If RU=0 THEN DRIVE IS AVAIL. & ON CYLJNDER, ELSE R0 WILL NUT = 0. 
;REGISTERS USED: ~O & RS. 
i 
CHKDRV: RD HSSH,RDDRSTl,R~ 

RD HSSM 1 RDDRST1 1 RU 
TSTBIT R0,FAULT 
CJSR NALUZ 1CHKfALT 

;READ DRIVE STATUS 
;DRIVE FAULT? 
;If YES, ATTEMPT TO RESET 11 

TSTBIT R0 1SEEKERR+fAULT ;SEEK ERROR UR FAULT 
RD HSSH,RDDRST1,R0 & CJPUP NALUZ,RETl ;IF ElTHER, ERROR RETURN 
RD HSSM,RDDRST1 1RU & LDCl 9 
TSTBlT RO,READVtBUSY 
RTOR R0,RB & BNZ REllA 

;READY OR BUSY 
;If EITHER, NORMAL RETURN 

RD HSSn,RUURSTl,RU & CJPCNT EVCNTZ,S ;DELAY 2 psec. FUR GOUD STATUS 
TSTBIT RU,READY+BUSY ;CK. AGAlN FOR REAUY OR BUSY 
RlOR R~ 1 RB & BNZ RETlA ;JF EITHER, NORMAL RETURN 
POP ;NU - PUP THE STACK 

12303 i 
Ul9BF 37lf9 F025B 12304 RETJ: nOVE RAME 1 IREGH & NOP WAllRETU ;SET UPPER RETURN flfLD AND .•• 
019CO FFFFF 6f7FF 12305 JIR ;RETURN lH ERROR 

12306 i 
019Cl 55358 f0010 12307 RETlA: RSTRBIT R8 1WRlTPROT ;DON'T CHECK WRITE PTUTECT 
0t9C2 65348 AF0A3 12308 

J.2309 
12310 
12311 
12312 
12313 
12314 
12315 

019C3 4505f f0080 12316 
019C4 420Ff A3fFF 12317 
019C5 370ff F0200 12318 
019C6 4605F F0800 12319 
019C7 320Ff A37FF 12320 

XOR DB,B,NSK1,R8 & RTS UNCYL+READVtSELECT+SKEND 
CHECK GOOD DRIVE STATUS & RETURN 

; ROUTINE TO CHECK IF THI::. cur~:l?t:::l'.IT f"Uf\ICT l CJN I~:) {~ t•J1~:: l TE .. 
;IT IS IF THE SEEK-ONLY FLAG IS NUT SET UR THE WRlTE-OP. FLAG IN RS IS SET. 
;lf THE fUNCTON IS A WRITE, THE WRITE-OP. FLAG WILL BE SET IN R3. 
;THE ROUTINE IS CALLED ON THE STACK AND USES Q, 

i 
CHK4WRIT: TSTRBIT 

RESETQ 
RURMJQ 
fSTUBIT 
OR 

RlS,80 
it CRTS NALUZ 
RSRAT 
8~0 

rn,u & CRTS ALUZ 

;IS SEEK-ONLY FLAG SET? 
;!F YES, IT CANT BE A URITE 
;PICK UP SAVED RS 
;HRITE FLAG SH? 
;If NOT IT ISNT'A WRITE 
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Actdr 

019C8 35343 AFOOl 12321 
12362 
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UR DB,B,NSK1,R3 & RTS WRITEUP ;SET WRITE-UP AnD RETURN 
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Addr Line CLOCK {~!\ID UC.P 1 NTEF.:i:;::UPl pf.::c.u::.:ESf..i 1 NG 

12365 
12366 
12367 
12368 
12369 
12370 
12371 
12372 
12373 
12374 
J.2375 
12376 
12377 
12378 
12379 
12380 
12381 
12382 
12383 
12384 

THIS CODE HANDLES THE WRITES & E.C. UPUATES REQUIRED BY DAYCLOCK 
INTERRUPfS AND UCP DCRECTED ORCVE STATE CHANGES. 
THE E.C. IS SEARCHED fOR ENTRlES WITH THE WRITE-OP FLAG SET. WHEN ONE 
IS FOUND - IF THERE WAS NUT AN INTERVAL TYPE T!HER lNTERRUPT OR (f THE 
WRITE UPDATE FLAG 15 SET, THE TRACK IS WRlllEN OUT. If lT WAS AN INTERVAL 
TIMER INTERRUPT AND THE WRITE UPUAfE FLAG lS NUf SET THEN CT HILL BE SET. 
THIS IS REPEATED FUR THE WHOLE E.C. If THE REQUESTED STATE lS BYPASS OR DOWN, 

1 THE E.C. TRACKS ARE INVALIDATED. 
; 
; THE SUBROUTINE IS CALLED VIA THE STACK. 
; REGISTER R6 HAS FLAGS. 
; BIT 0 MEANS INTERVAL INTERRUPT. 
; BIT 1 MEANS THAT THE FUNCTION IS A DRIVE STATE CHANGE. 
; BIT 2 NEANS REQUESTED STATE IS BYPASS OR DOWN. 
; REGISTER R7 IS USED TO CONTAIN THE UNIT I FUR STATE CHANGES. lT 
; WILL CONTAIN HEX Ff If THE STATE CHANGE WAS AN 'ALL' FUNCTION OR If THERE 
; WAS A CLOCK INTERRUPT. 
i 
INCUFLG: EQU H#40 ;lnter-C.U. modifier flag 

12385 ; 
019C9 Fffff lf210 12386 CHKOCP: JSR RDCUCOM ;READ INTER-C.U. BYTE f JRST 

;If not U, other side request 019CA 34300 339f3 12387 RTUR R0,RO • Bnz INTCU2 
12389 

019CB 45050 f004U 12417 
019CC FFfFf 33ID7 12418 
019CD 0F32U ElBD7 12419 
019CE FFfff 331D7 12420 
DI9Cf 37U5F F0104 12421 

12422 
019DU £0401 lf624 12422 + 

12423 
12424 

019Ut 3/3F7 F026I 12425 
01902 3417f F~3U3 12426 
019D3 37356 F0002 12427 
0J9D4 373F5 f0262 12428 
Ol9D5 373Fl F0263 12429 
0J9D6 fffff EIA49 12431 
01907 45050 F0020 12455 
01908 433f6 339DD 12456 
01909 45050 F0010 \2457 
019DA fffff 339DC 12458 

12460 
019DB E7C00 £~01£ 12461 

TSTRBIT RU,40 ; IS THERE A DRIVE STATE CHANGE? 
BOZ CK4CLK ; NU - CHECK FOR CLUCK lNTERRUPT 
CALL R0,REQSCAN ; YES - GET THE CHANGE 
BUZ CK4CLK ; rHIS SHOULD NEVER HAPPEN 
RDnSKU 104 ; ARGUMENT 10 RESET STATE CHANGE -
JSR.P ISSCMD ; U!TF.RRUP"f 
SETPGE ISSCtlD_BHR_H#B & JSRP l sscrw 

CttKOCPlB: mu $ ;entry point for CDMf state_change 
; UNIT ~ & ALL fLAG {N R7 RURAMB R7,REQUNIT 

ALDRAM R7,FRBUNIT 
RDr1SKB l{6, 2 
RDRAMB R5,REQSTATE 
RDRANB Rl,PRSSTATE 
JNP SCHKOCP2 

CK4CLK: TSTRBIT R~ 1 20 
RESETR R6 & BNZ CK4CLKB+l 
TSTRBIT R0, 10 
Bra CK4CLKB 

; 
CK4CLKA: CTL OCP,OCPDSEL & JNP WAITJ5+J 

; SAVE fOR E.C. HANDLER 
; SET FLAG FOR STATE CHANGE 
; 6£1 REQUESTED STATE 
;GET THE PRESENT STATE 
;$Do the cnange 
i TIME or DAY INTERRUPT? 
; Yes, jump; Clear flag reg. 
; lNTERVAL TIMER INTERRUPT? 
; If YES, PROCESS IT 

;$Return to Wait Loop 
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Addr 

124% 
019DC 37356 f000I 12497 
019DD 3705F ro102 t2498 

12499 
019DE E04Ul 1F624 12499 t 

0I9Df fffff El9DB 12501 
12762 
12763 

019EO 433F\ 1F22B 12767 
019£1 fffff 339DB 12768 
019E2 0F320 EOE15 12769 
019£3 fffff 33107 12770 
019E4 433FO El9D7 12771 

J'/.772 
12173 
12774 

Ul9E5 3705f fU020 12775 
Ul9E6 321FF f~024 12776 
019E7 E7C00 E04AD 12777 

12778 
12940 
12941 
12942 
\2943 
12944 
12945 

0J9ES 3735J f00B3 12946 
019E9 fFfff 1F22B 12947 

12948 
019EA E7C00 C07ff 12949 
019EB fffff fffff 12950 
019EC fffff 9B1EB 12951 
919ED Fffff 1F210 12952 
019££ 65151 F0003 12953 
019Ef 333Fl 331EA 12954 
019F0 433F9 A37ff 12955 
019Fl 45051 F0030 12956 
019f2 fFFFF 339EA 12957 

12958 
019F3 45051 F000f 12959 
019f4 0615E f 19F7 12960 
019f5 37929 fffff 12962 
019F6 34317 6F7fF 12966 

; 
CK4CLKB: 

; 
CLKOCPfi: 
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RDMSKB R6,l 
RDf'ISKU 102 
JSR.P ISSCMD 
SETP6E ISSCI1D _5HR_H~B & JSRP ISScrrn 

; SET INTERVAL TINER FLAG 
; RESET CLOCK INTERRUPT FLAG 

JMP CK4CLKA ;$Return now 

mu $ 

RESETR Rl & JSR WRTCUCUI1 
Bra CK4CLKA 
CALL R0,SELOCP 
BUZ CK4CLK 
RESETR R0 & JMP CK4CLK 

;/CLEAR INTER-C.U. FLA6 
;/If OCP not selected, ex1t now 
; SELECT OCP 
; If selected, check for Clock 
; Else, return 

OCP not available 
; 
OCPNUSEL: RDnSKQ 20 

QLDRAM SEN212 
CTL OCP,OCPDSEL & JHP READ&2 

; S£T BIT fUR SENSE 
; SENSE BYTE 12 FORMAT 2 
; 60 SEND EUUIP CHK. 

; lHIS ROUlIN£ HANDLES REQUESTS fUR THE WHOLE SYSTEM. lT SETS value 83-hex lN 
;THE INTER-C.U. FLA6 BYTE, THEN WAITS FOR THE BYTE TU be changed by the 
;other C.U. If the byte is changed to 00, the routine returns CRTS). 
;If the byte is changed to another value, this request from the other C.U. 
; wi JJ be processed. 
; 
INTCUl: RDMSKB Rl,83 

JSR URTCUCOr1 
; SET value a:~ 

; URITE it 
; 
INTCUlA: CTL OCP,OCPDSEL & LDCT Hl7ff ; WAIT FOR 1 ns. 

; 

NOP 
CJPCNT EVC~TZ,S-1 

JSR RDCUCOM 
TSTREQU Rl,3 
UR ZB,B,,Rl & BUZ INTCUlA 
RESETR R9 & CRTS ALUZ 
TSTRBIT Rl 1 :3U 
BNZ INTCUlA 

; t3ET f LAG HORD 
;/JS IT STILL 83? 
;/YES, CONTINUE CHECKING 
;/If IT'S 0, RETURN 
;D1agnost1cs' data? 
;Yes, jgnore it 

1NTCU2: TSTRBIT RI,Httf ;/ISOLATE 4 LSB'S IN Q 
ADD DU,FOUTL,HSK2,IREG & NOP INTCU3 ;/COMPUTE ACTUAL JUMP 
OR DZ,FUUTU,SEUAR,lREGH ;$Jump according to ••• 
RTUR Rl,R7 & JIR ;/OTHER C.U. REQUEST 
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Addr Line Cl....OCt< f..)l\ID CJCF' I NTE1~::F::UF'T F'~~'.UCE~iS J NG 

12%7 
Ul9f7 fffff Bfl£0 12968 
Ol9F8 Fffff El9£8 12969 
0J9f9 FFffF fffff 12970 
019FA fffff 8FtEO 12971 
019fB fffff fffff 12973 
Ul9FC Fffff fFfFf 12974 
019FD fffff fffff 12975 
Ul9FE fFfff fffff 12976 
019FF Fffff fffff J2977 
UlA00 FFFFf Fffff 129/8 
01A01 fffff Fffff 12979 
UlA02 fFFFf fffFF 12980 
UlA03 FFFFF FFFff 12991 
01AU4 fFFFf fffff 12992 
01A05 fffFF fffff 12993 
0JA06 FFFFF BF1E0 12994 

13107 
13108 
13109 
13110 
13111 
13112 
13113 
131J.4 
13115 
13116 

01A07 E7000 4F002 13123 
01A0B C7F00 BB7FF 13124 
UlA09 45150 F00Ul 13125 
0JAUA fffff 3320£ 13126 
UlA0B 3710F F0267 l3127 
01A0C 4515~ F~U06 13128 
01A0D 37160 33214 13129 

13130 
1:m1 

01A0E £7C00 ff Fff 13142 
01A0f 47360 AF7ff 13143 

i 
INTCU3: JPOP CLKUCP6 

Jf1P UHCUl 
UUP 
JPIJP CLKOCP6 
NOP 
NOP 
NOP 
NUP 
UUP 
NUP 
NUP 
NOP 
rlOP 
NOP 
NOP 
JPOP CLKOCP6 

;/0) HIPOSSlBLE 
;/l) RE~fl~IJE DATA 
;m Impossible 
;/3) ; CHECK fUR CLUCK 
;$4) 
; $5) 

i $f,) 

;m 
;$8) 

; $9) 

;$A) 
JB) 
; IC> not used 
; /D) not used 
; IE) not used 
; If) not used 

; This routine does a f·a~;t Eit:d F~i:: t of t 1·1e CJCP n If the OCP is not selected 
;immediately, the routine returns vith R0 = O. If the OCP lS selected, 
;OCP Staus is checked for parity errors or Command Active. lf they are set, 
;the routine returns vith RO= 0. Otherwise, the routine v1ll read the 
;Inter-C.U. Communications UCP memory Cloc. 2&-hex> and, if the Valid b1t 
;(80) is set, return vith a value in Rl Cthe Valid bit is stripped off). 
;If the Valid bit is not set, the routine will return with ALU= 0. 
i 
FASTCOMA: EUU $ 
fASTCUff: CTL OCP,OCPREQ & PSHLD 2 

i 

RD OCP,OCPSTAT,RU & CLPCNT EVCNTZ 
TSTB [J R~, l 
BUZ fASTCONl 
RESETRAn OCPDOWN 
TSTBIT R0,6 
MOVE SMCST,ZERO & BUZ RDCUCUffl 

FASTCUfH: EQU $ 

FASTCOM2: CTL OCP 10CPDSEL 
A~D DZ,B,SMCST,RU & RTS 

; REQUEST THE OCP 
;READ OCP STATUS 
;OCP AVAILABLE? 
; IF NOT I JUMP 
;Clear UCP Down flag 
;Parity error? 
; ff r-m r' liEr FLA ti BY n: 

;CANCEL OCP REQUEST ••• 
;AND RETURN CCLR. XMC PARITY> 
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Addr 

13145 
13146 
13147 
J.3148 

01A10 373F2 F0267 13149 
01All FFFFf 33A07 13150 

J.3151 
01Al2 E0404 lf~32 13151 t 

0IA13 FFFFf 33A0E 13153 
13157 

01Al4 37l0f F00A6 13J5B 
01A15 FFFFF SF216 13159 
01Al6 87000 f0026 J3160 
01AI7 C/Fll 4F001 13161 
0JA18 C7fll BB7FF 13162 

13163 
UIA19 £0403 1f35B 13163 + 
OlAlA 333Fl 3321D 13164 
OlAlB Fffff 3320E 13165 
OlAlC 333Fl AF7FF 13166 

13167 
OlAlD 4515U f02~~ 13168 
UlAlE C7f00 33222 13169 
01Alf C7fU0 fffff 13170 
UlA2~ 45150 FOlUU 13171 
OJA21 fffff 33A2B 13172 

13173 
01A22 34311 fffff 13174 
0tA23 45151 FU080 13175 
01A24 55341 A3880 J3J76 
0IA25 45150 F0070 13177 
01A26 47160 A3fff 13178 
0IA27 FFFFF ElAOE 13179 

13191 
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; lhis routine reads the OCP Inter-C.U. commun1cat1ons byte. 
;Registers used: RO-R4 1Q & IREu. 
; 
RDCUCOM: RDRANB R2,0CPDOWN ;ls the UCP Down? 

BNZ fASTCOM ;Yes, fast OCP select 
JSR.P OCPSELA ;/Select the OCP 
SETPGE OCPSELA_5HR_HttB & JSRP OCPSELA 
BNZ fASTCOM2 ;Slf not avail., return 

RDCUCOMl: RESETRAM PARCNT ;RESET PARITY RETRY COUNT 
;PARITY ERRUR RETRY LOC. 
; ADDRESS Of f LA6 BYTE 

LOAR $tl 
WRTE OCP,OCPADR & NOP Dtt38 
RD OCP,OCPDATA,Rl & PSHLD l 
RD OCP,UCPDATA,Rl ' CLPCNT EVCNTZ ; READ FLAG BYTE 
JSR.P XMCTPAR ;CHECK CT-BUS PARITY 
SHPCiE Xf'lCTPARJiHR_H#B & JSRf' XtiCTPAR 
UR ZB,B,,Rl & BUZ RDCUCUN ;!f U.K., JUMP; ANY DATA? 
BUZ fASTCUM2 ; If not, return now 
OR ZB,B,,Rl & RTS ;ELSE, RtTURN Uirli ALU NIH = ~ 

; 
RDCUCON: TSTBIT RU,200 ;Expanoeo UCP memory? 

; [ f not, .jump 

; 

RD UCP,UCPSTAT,RO & BUZ RDCUCONA 
RD OCP,UCPSTAT,RU 
TSTB tr RU 1 1011 
Bra RDCUPAR 

;Read UCP Status 
;UCP memory parity error? 
;Yes, process it 

RDCUCONA: RTOR Rl,Rl ;Rl = Data read 
TSrBIT l~l,SU ;VAUD BIT SH? 
MASK DB,B,MSKl,Rl & CRTS NALUZ 1 Htt80 ;Yes, clear it & return 
TSTBIT RB,70 ;State Change/TOD/Interval? 
AND DZ,FOUTL,SMCST,ZERO & CRTS NALUZ ;Yes, don't de-select UCP 
JMP FASTCOM2 ;Else, return vith OCP de-selected 

13192 RDCUPAR: SETMBIT 40 1 SE~2J2 ;/SENSE= OCP PARITY 
OtA28 37350 f0040 13192 t RDHSKB R0,40 
01A29 3410f f0024 13192 + ALDRAM R0 1SEN212 
01A2A FFFff ElA0E 13193 JMP FASTCOM2 ;/Return ~ith ALU = 0 
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Addr 

l3195 
131% 
131'37 
13198 
1319'3 
132UU 
13201 

01A2B 34311 fffff 13202 
13203 

01A2C £0404 lf032 132~3 + 
01A2D 433fD 33A31 13205 
01A2£ B7000 f0026 13209 
01A2f 9711F 4f0Ul 13210 
01A30 971Jf 887ff 13211 
UlA31 EJC00 fffff 13212 
0JA32 373F0 Af267 13214 

14067 
14068 
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; This routine writes the Jnter-C.U. commun1cat1ons byte. 
;Upon entry: Rt = data to be written 
;Upon exit: ALU= U if able to select the UCP. 
; ALU = 1 if unable to select the UCP. 
;Registers used: R0,R2-R4,Ll & IREG. 
; 
WRTCUCOM: RTUR Rl,Rl ;Rl = Write data 

JSR.P UCPSELA ;/Select the OCP 
SETPGE UCPSELA_SHR_H#B & JSRP UCPSELA 
RESETR Rl3 & BNZ WRTCUCON ;Slf not selected, jump 
WRTE OCP,OCPADR & NOP Dtt3B i AUDRESS OF fLAG BYTE 
HRTL UCP,UCPUATA,Rl & PSHLD l ; WRITE THE DATA 
WRTL UCP,UCPUATA,Rl & CLPCNT EVCNTZ 

URTCUCON: CTL OCP,OCPUSEL ; DESELECT OCP 
RDREGB RAME,RU & RTS OCPUUWN ;$Return with OCP down status 

01A33 3535F f0200 14069 SETV£RFY: SETRBIT RI5, Htt200 ;SET NU DATA TRANSFER FLAG 
14070 

0IA34 Of10f Af302 14071 
14372 

01A35 3714£ f0110 14374 
01A36 370Ef fFFFF 14379 
0IA37 D0FFJ FFFFF 14380 
01A38 45155 F2000 14381 

14382 
01A39 E0400 33521 14382 + 

14383 
UlA3A 433F0 ffFfF 14384 
0IA3B 133Fl 33A3D 14385 
UlA3C 46110 33A3B 14386 
UJA3D C2000 33241 14387 
0IA3E 45150 f0002 14388 
UIA3F £1015 33A41 14389 
01A4B E0082 EIA3A 14390 
01A41 55355 f2010 14391 
01A42 FFfff EB521 14392 

14393 

ADD DZC,FOUTL,ZERO,RAME & RTS SEEKDNL;Set the Seek Only flag & return 
HAIT4S11: EOU $ 

MOVE MSKl,IREG & NOP H#llU ;SSM-irpt. mask to IREG 
RDREGQ lREG ;GEf SH MASK 
RUXFR SNC,,Rl ;LOAD A TINER INTO Rl 
TSTBIT R5,2000 ;SN-WRITE ACTIVE? 
BOZ.P WAITCON ;If NOT, WAIT TO CONTINUE 
SETPGE UAITCOU_SUR_H~B & BOZP HAITCUtl 

; 
UAIT4SM1: RESETR RU 

DECRB Rl & BNZ $+2 
AND UQ 1FOUTL,INTR1 1 ZERU & BNZ S-1 
RU HSSMA,RDINTR 1R0 & DOZ $+4 
rsrnn R0,2 
CTL HSSM,RSTUlRPT & BNZ $+2 
CTL SHC,HSSMRST & JnP HAIT4Sl11 
RSTRBIT R5, 20H1 
Jr1P UAIJCON 

;If INTERRUP1 1 JUMP; DECR. TlNER 
;CHECK HSSH COMPLETE UR ERROR 
;READ INTERRUPT RE6. 
;SM-DONE? 
;Y£S, JUMP 
; RESH IRPT. & UA Ir flJR Sf1-DIJNE 
;RESET WRITE ACTIVE/SM-lNITlATED 
;THEN UAIT TO CUNTlNUE 
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Atldr 

UlA43 373FO fU024 14833 
01A44 3U30~ fffff 14884 
UlA45 45350 fUOFF 14885 
UJA46 34l~f Af024 14886 

15058 
15059 

01A47 fffff E003B 15060 
UlA48 fffff E0044 15061 

Fri Aug 17 ~7:3U:22 1990 

SETSEN12: RDRAnB R~ 1 SEH212 
UR AU,B,R~,R~ 
I1SKRB rr :rn, H 3ff 
ALDRE6 R~ 1 RAHE L RTS SEN212 

SMBRDB: JMP SMBRD 
SMBWRTB: JnP SMBHRT 

Page 215 

;GET SENSE BYTE 12 
;SET THE APPRUPRlATE BIT 

; RESTORE HIE SENSE BYTE & RElUKN 
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Addr Line CL.fJCI< {..)l\ID ClCf=' I l\ITEr-;::F:'.Uf'T F'F:'.ClCESS I Nt3 

15'373 
01A49 65055 F00U2 15974 
01A4A FFFFF 33240 15975 
01A4B 65055 F0005 J5976 
01A4C FFFFF 33A4f 15977 

15978 
UlA4D 370SF F0003 15987 
01A4E 32lfF F0262 15988 

15989 
01A4F 373Fl f0263 15990 
UlA50 65051 F000l 15991 
0IA51 61151 33A57 15992 
01A52 3437D 33257 15993 
0IA53 65057 F~Uff 15994 
OIA54 34370 33257 15995 

159% 
01A55 E04Ul lf329 15996 + 

15997 
01A56 E0404 lf02B 15997 T 

15998 
15'3'3'3 

0IA57 0F320 ElBf 6 16001 
01A58 433Fl El9E0 16005 

16006 
16087 

; 
SCHKOCP2: TSTRMSK R5,2 

BUZ $+3 
TSTRMSK RS,5 
BNZ SCHKUCP4 

; 
SCHKOCP3: RDHSKQ 3 

QLDRArt REQSTATE 
; 
SCHKOCP4: RDRAn~ RI,PRSSTATE 

rsrnr1sK R1, i 
SCHKOCP5: XOR AB,fUUTL,R5,Rl & BNZ SCHKUCP& 

IHOR RI, Rl3 & BUZ SCl!KUCP6 
TSTRnSK R7,H#ff 
RTUR Rl,RO & BUZ SCHKUCP6 
JSR.f' Sfl4U 
SETPGE SEL4U_SHR_H~B & JSRP S~L4U 

;lS REQUESTED STATE °CACHE"? 
;IF YES, JU11P 
;IS REQUESTED STATE "WRJTE-THRU"? 
;lf NOT, CHECK FURTHER 

;fORCE THE STATE ••• 
; nJ BE "BYPASS 0 

;GET THE PRESENT STATE 
;IS IT 'DOHN'? 
;NU, DO THE CHANGE 
;lF REQUESTEU = UUWN, JUHP 
;tHANGE ALL? 
;YES, DO 1r 
;SfT THE BIT FU?. THlS DRIVE 

JSR.P SETATTN ;SET ATTN. PENDING THIS DRIVE 
SETPGE SETATTN_SHRjrnB & JSRP SETArrn 

j 

SCllKOCP6: mu $ 

CALL RU,SETPREZ 
RESETR RI & JftP CLKUCP6 

;$Set the new Drive State 
; NURr1AL RE TURN 
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Addr 

16089 
UJA59 45057 f001U 16090 
01A5A C3023 A37FF 16100 
01A5B 45053 f0004 16103 
01A5C fffff A3fff 16117 

16118 
01A5D 433F6 fffff 16119 
01A5E 377F8 F02U~ 16120 
0JA5f 337f8 Fffff 16121 

16122 
16123 

Utn60 E0400 lf 4B4 16123 t 

01A6l BlF00 f0033 16124 
0IA62 El00D fffff 16125 
01A63 B1500 f0000 16126 
UlA64 Bl400 FOUOO 16127 
01A65 E46F0 f Ffff 16128 
01A66 E45Ff fffff 16129 
0JA67 37354 F0U04 16130 
01A68 E4410 Fffff 16131 

16132 
16136 

UlA69 373F7 f026B 16136 t 

0JA6A D0FF7 fffff 16136 t 

01A6B 353f7 FU26C 16136 t 

01A6C 373F0 F026A 16137 
l &138 
16139 

UlA6U E04U3 lf607 16139 t 

OJA6£ 650BU Fffff 16140 
UlA6F 651A7 33A76 16141 
0JA70 E457f 33A77 16142 
01A7l 133f8 fffff 16143 
0JA72 E45FF 33A6D 16144 

16145 
16146 

01A73 E0400 lf525 16146 t 

0IA74 £1015 Fffff 16147 
01A75 E4420 Et0CC 16148 

16149 
01A76 E457f fffff 16150 
01A77 37384 ffffF 16151 
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; 
CHKDATA: TSTRBIT R7,1U ;fORMAl-lU-VERIFY fLA6? 

; 

RU SCP,MUDESU,R3 & CRTS ALUZ 
TSlRB lT R3 I 4 
ClHS flALUZ 

;IF NUT, RETURN; RD. MODE SWITCHES 
;$Uon't check data? 
;YES, RErURN 

CHKDA1A0: RESETR R& ;I ST UORD IS 0 

; 

OR DZ,LSBZ 1RAME,R8 & NOP WRUSJRK 
OR rn, LSBZ,, RB ;WURDS PER TRACK 10 RB 

CHKDATA2: JSR.P ULENGTH ;COMPUTE & LOAD U-XFER. COUNT 

; 

SEf PGt ULENGTH_SHR_H~B & JSRP ULENGTH 
WRTE HSSM,LDXHCJ & NUP HUNLDMD ;START A NORMAL ••• 
CTL HSSH,XHCJCMD ;LI-SIDE READ 
WRTE HSSM,LDUARM & NOP 0 ;THE DATA STARTS .•• 
HRTE llSSf1 1LDUARL & NOP 0 ;AT LOC. UOOO 
CTL HIO,DENCHT ;DISABLE CHANNEL TAGS 
CTL HIO,CLRHSIM ;CLEAR ANY SIMULATE TAGS 
RDr1SKB R4, 4 i GET THE IDR nASK 
CTL HlO,HSIHGTS ;ENABLE SIMULATE GATE 

LDHD R7,fORDAT2 
RDRAHB R7,FURDAT2 
RDXFR SMC,,R7 
UR UB,B1RAHE,R7 & NUP FURDAJ2+1 
RDRAMB R~,FORDAT3 

;Get format data bits 23-0 
; GET 12 MSES 

;PUT Ill UPPER RE&JS1ER 
; OR Ill 12 LSBS 

;GET FORMAT DATA BITS 35-24 

CHKDATA3: JSR.P CHKTAG ;CH~CK FUR AN lDK 
SETPliE CHKfAG_SHR_HBB & JSRP CHKTAG 
XOR DB 1Q,UBR2,R0 ;DATA BITS 35-24 GOOD? 
XUR UB,fUUTL,UBR1,R7 & BNZ CHKUATA4 ;NU, JUttP; BITS 23-~ GOUD? 
CTL HlO,SIDACK & BNZ CHKDATA4+1 ;NU, JUMP; ACKNUWLEDGE THE lDR 
DECRB RB ;THlS TRACK DONE? 
CTL HlO,CLRHSlM & BNZ CHKUATA3 ;NU, CHECK THE NEXT WORD 

JSR.P HSWAITR ;HSSM WAIT LOOP 
SETPGE HSUAITR_SliRjilB & JSRP HSUAITR 
CTL HSSM,RSTUlRPT ;RESET U-DON£ INTERRUPT 
CTL HIO,HSlnGTR & JttP ILU19 ;RETURN TU THE ILD 

; 
CHKDATA4: CTL HIO,SIDACK 

RDREGB UBR2,R4 
;ACKNOWLEDGE THE IDR 
;GET BAU DATA BITS 35-24 INTO R4 
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Addr 

01A78 373AO ffFFF 16152 
01A79 E45Ff fffFf 16J53 
OIAJA E4420 fffff 16154 

16155 
01A7B E0400 lf525 16155 t 

OIA7C 32JfF f~0Bl 16167 
01A7D 34303 fffff 16168 
01A7E 61370 fffFF 16169 

l6170 
0JA7f 349UF f0UB2 16170 + 
01A80 J41Uf f00B3 16170 t 

16171 
16172 

OlABl 373f0 FUlEf 16172 t 

01A82 4515U f0001 16172 + 
UlA83 E1015 33A8C 16173 

16174 
~JAB4 3414f f026D 16175 

16176 
0JA85 3493f f026E 16176 + 
0IA86 3413F f026f 16176 t 

01AB7 0f322 ElA9A 16177 
16178 
16186 

01A88 373F0 F~lEf 16186 t 

0JAB9 45150 f0001 16186 + 
16187 

01ABA E0402 33123 16187 + 
OlASB Fffff Ell45 16188 

16189 
01ABC 45150 F0004 16190 
01A8D Fffff 33A91 16191 
0JABE 35350 f0006 16192 
01A8f 34l0f fOlEF 16193 
01A90 FFfFf EJA84 16194 

161 '35 
01A9J 65IF4 f026D 16196 
01A92 Fffff 33A84 16197 

16198 
01A93 373FO F026E 16198 t 

01A94 D0ff0 FfffF 16198 + 
UlA95 353FO FU26f 16198 t 

UJA96 61130 fffFf 16199 
01A97 fFFFf 33A84 162~0 

; 
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RDREGB UBR1 1R0 ;GET BAD DAfA BIJS 23- 0 INfO R0 
CTL HI01CLRHSIM ;CLEAR SIMULATE TAGS 
CTL HI0 111Sir1GTR ;CLEAR S111ULATE GAYE 
JSR.P HSWAJTR ;HSSM WAIT LOOP 
SETPGE HSUA tTR _ SHR j!a B t~ JSRP HSUA ITR 
QLDRAM MAINILDl ;DISPLAY BITS IN ERROR C35-24) 
RTOR R0,R3 ;BAD DATA (BITS 23-U) ro R3 
XOR AB 1B1R7,R0 ;BITS IN ERROR C23-~) TO RU 
SVHD R0 1HAlNILD2 ;Display bits in error (23-U) 
ALDRAMU R0 1MAINILD2 ;SRVE 12 HSBS 
ALDRAM R0 1HAIHILD2tl ;SAVE 12 LSBS 

TSTMBIT LUUPfL61 MSGfLG 
RDRAHB R0 1MSGFL6 
TSTBIT R0 1 LOOPFLG 
CTL HSS~ 1 RSfUIRPT & BNZ CHK»ATA6 

;Looping-on-error flag set? 

;YES, JUMP; RESET U-DUNE lRPT. 

CHKDATA5: ALDRAA R4,"AUDAT3 
sv1rn R3, BADDAr2 
ALDRAMU R3 1 BADDAT2 
ALDRAH R3 1BADDAT2+1 
CALL R2 1 DATAt!SG 

;SAVE BAD DATA (35-24) FOR PRINTlNB 
;Save bad data (23-UJ for printing 

;SAVE 12 llSBS 
; SAVE 12 LSBS 

;PRlNl DATA ERROR MESSAGE 

; 

TSTMBIT LOOPFLG,MSGFLG 
RDRANB R0 1HSGFLG 
TSTBIT RU 1LOOPfLG 
BOZ.P ILD27 
SETPGE JLD27_SHRjittB & BOZP JLD27 
Jl1P ILD31 

CHKDATA6: TSTBIT R0 1 MSG2 
BtlZ CHKDATA7 

; 

SETRBIT R0,MS62+HS61 
ALDRAH RU 1MSGFL6 
JtlP CHKDATA5 

;Looping on error? 

;NU, STOP THE lLD UN ERROR 

;LOUP UN THE ERROR 

;Error message already printed? 
;YES, JUnP 
;SET MESSAGE SENT 1 L 2 FLAGS 
;SAVE THEn 
;PRINT DATA ERROR MESSAGE 

CHKDATA7: XUR DB,FUUTL,RAME,R4 & NOP BADDAT3 ;BAD DATA (35-24) STILL THE SAME? 
BNZ CHKDATA5 
LDWD RU 1 BADDAT2 
RDRAN8 R0,BADDAT2 
RDXfR snc,,R0 
UR DB,B,RAME,R0 & NOP BADDAT2•1 
XOR A" 1 fUUTL,R3 1 R~ 
BNZ CHKDArAS 

;NU, PRINT THE NEW BAD DATA 
;Get last bad data bits 23-0 
;6ET 12 USBS 

;PUT IH UPPER RE6IS1ER 
;IJP. lH 12 LSBS 

;BAD DATA BITS 23-U SlJLl. THE SAME? 
;NU, PRlNT THE NEU BAD DATA 
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Adclr Line i::-·ur;::l"'"IP\T VEf~'.1 F" J Cf.~l l UN [){.)l?-) CHECK 1 N(~ 

UlA98 373F~ FOlEF 162Ul 
UlA99 fffff El145 16202 

RDRAMB R0 1HSGFL6 
Jr·lP ILD31 

;Get message sent flags and ••• 
;CONTINUE LUUPIN6 
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Addr Line F .. CJF:'.I""({.~ T VEf~'. IF I CAT l Ul\I Df-\l(~l CHECK 1 Nl::'.i 

16204 
16205 
16206 
16207 
1620B 
16209 
1621U 
16211 

UlA9A E0402 tfl7F 16211 • 
01A9B 37350 f0051 16212 
UlA9C 0f322 E0E7B 16213 

16214 
01A90 373f0 f026A 16215 
01A9E 0F322 ElE8C 16216 
01A9f 373f0 f026B 16217 
UlAA0 UF322 ElE8C 16218 
0IAA1 373F0 f026C 16219 
01AA2 0F322 ElE8C 16220 

16221 
0IAA3 37350 f0052 16222 
0IAA4 0F322 E0E/B 16223 
0IAA5 373f0 f026D 16224 
01AA6 0F322 ElESC 16225 
0JAA7 373FU f026£ 16226 
01AA8 0F322 ElEBC 16227 
01AA9 373f0 f026f 16228 
~lAAA 0F322 ElE8C 16229 
01AAB fffff Ell85 16230 

16231 
16232 

; THIS ROUTINE PRINTS A DATA ERROR MESSAGE. IT FIRST PRINTS "DATA ERR: 
;GOOD =", TIIEN 9-HEX CHARACTERS OF REFERENCE DATA FROH MEMORY LOCATlONS 
;fORDAT3 1 fORDAT2 & fURDATl. THEN IT PRINTS ", BAD=", fOLLUUED BY 9-HEX 
;CHARACTERS OF BAD DATA FROM MENORY LOCATIONS BADDAT31 BADDAT2 & BADDATl. 
; 
DATRnSG: JSR.P SAVRET2 ;SAVE THE RETURN LUC. 

SETPGE SAVRET2_SHRJUB tt JSRP SAlJRET2 
RDMSKB RU, DttBJ ; NSG: "DATA £RR: GOUD=" 
CALL R2 1 ISSCMDAt 

RDRAMB R0 1 FURDAT3 
CALL R2 1 PR INT31i 
RDRANB RU,FORDAT2 
CALL R2 1 Pl~ I NT3H 
RDRAMB R~,FORDATl 
CALL R2 I PR IrH3H 

RD!1SKB R0 1Dtt82 
CALL R2, I sscrmA i 
RDRAMB RU 1 BADDAT3 
CALL R2 1PRINT3ti 
RDRAMB RU,BADDAT2 
CALL R2 1 PR IN T3H 
RDRAMB R0 1BADDATJ 
CALL R2 1PRHH3U 
Jt-lP RTRN2 

;GET GUUD DATA BITS 24-35 AND .•• 
; PR UH mm 
;GET GUUD DATA BITS 12-23 ANO ••• 
; PRINT THEn 
;GET GOOD DATA BlTS ~-11 AND ••• 
;PR!Nf fHF.r1 

;NSG: 11
1 BAD =" 

;GET BAD DATA BllS 24-35 AND ••• 
; PRHH mm 
;GET BAD DATA BITS 12-23 AND ••• 
;PRINT rHEfl 
;GET BAD DATA BITS U-11 AND ••• 
;PRIHT THEH 
;RETURN 

16233 TITLE BOOKKEEP l N(:i -· F'{~f~'.T 4 

-· ···--·-·-·---··-·- ........... ·-·- ......... ---·--·------·--·---------··-····--·········· .. ····-·-··--·-·----
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Addr Line BUOl<l<EEP I l\l(~j -- Pf..)F:'.T .::1. 

16235 
OlAAC fffff 5f2ED 16236 
UlAAD 37353 FU03A 16237 
UJAAE 370ff f02D0 16238 
01AAf 663fU F0029 16239 
01AB" 45055 f 0020 16244 
01AB1 333f0 33AllF 16245 
0JAB2 fffff 332CB 16246 

162'17 
UlAB3 45055 f08~0 16248 
UlAB4 FFFFf 332C9 16249 

16250 
U1AB5 4505f fIBU0 J6251 
01AB6 FfFff 33ABD 16252 

16258 
01AB7 fffff lf2fB 16259 
01AB8 FFFff 35ABB 16260 
01AB9 fffff lf317 16262 
0IABA 37341 5Fll8f 16264 

J6265 
OlABB 3535E F0001 16266 
0tABC 37341 5FD93 16267 

16268 
01ABD 45055 f0B0U 16269 
OlABE FFfff 332C2 16270 
0IABF fFFFF lf2FB 16275 
01nc0 FFFFF 352C6 16277 
01AC1 3535E f0~01 16281 
01AC2 37351 FU4f 4 16282 
01AC3 4505f f0Ba0 16283 
01AC4 ffFff 73AC5 16284 
01AC5 37343 5F836 16285 

16287 
01AC6 Fffff lf3I7 16288 
01nc1 FFFFF EIAC2 16289 
0IACB 3710F f~029 16291 
01AC9 373f0 fU2CD 16292 

16293 
01AGA E0400 1F368 16293 + 

16294 

; 
SMBOOK20: LDAR SMBUUK25 

RDHSKB R3,WAITOCUN 
RDRAMU MAXREL 

; 

XOR ua,B,RAME,R0 & NOP RELREC 
TSTRBIT R5, 20 
OR ZB,B,,Ro & BNZ SnBUUK23 
BUZ SNBUUK22 

HiTRBil RS, 800 
BUZ Sf1BUUK21tl 

SHBUOK2A: TSTRBlT Rl5 1 18UU 
BNZ Sf1BUUK21 

; 

JSR SMBOOK30 
CJMP NALB,SttBUOK2B 
JSR SMBOOK35 
RDREGB MSK1 1Rl & JAR WRT028 

SHBOOK2B: SETRBIT Rl4 1 1 

RDREGB nSKl,Rl & JAR HRT030 
; 
SMBOUK21: TSTRBIT R5,BUU 

BUZ Sr1BOK21B 
JSR S!1BUOK3U 
CJMP ALB,SttBUK21C 

snBOK21A: SETRBIT Rl4,J 
SHBUK21B: RllMSKB RI,AllVREC~3 

TSTRBlT Rl5,B0U 
CJARB NALUZ, $+1 

RDREGB MSK1,R3 l JAR WAlTHD 
; 

;LOAD JUMP LOCATION 
;WAlf TU CONTlNUE JU~P LUC. 
;~ET MAX. RELATIVE RECORU 
;IS HAX.= CUR. RELATlVE REC? 
; SrHUnPLElf? 
i ff lr lS 1 JIH1P 
;IF MAX.= CUR. RELATIVE, JUMP 

;W~lTE UPE~AllUN? 

; [f NUT 1 JIJnP 

;ADV. CYL. UK ADV. HEAD? 
; [f EI l"HER, JUl1P 

;ENOUGH LI-DATA FUR NEXT RECORD? 
;lF THERE IS, JUnP 
;$CHECK FUR CDC DUNE 
;CHAN. DATA SLOW JUMP 

;SET WRITE NEXT FLAG 
;SET NEXT WRITE JUHP LUG. 

;WRITE OPERATION? 
; lf NUT 1 JUMP 
;ENOUGH LI-DATA FUR NEXT RECORD? 
;$lf NOT, JUf1P 
;SET WRITE NEXT FLAG 
;ADV. CYL. UR AllV. HEAll JUMP LOC. 
;ADVANCE HEAD? 
;NU, JUf1P 
;ADV. HEAD WAIT-TO-CONTINUE 

SMBUK21C: JSR SMBUUK35 ;SCHECK FOR CDC DUNE 
JMP SH8UK21B ;SIT'S NUf, CONTlNUE 

SMUUOK22: RESETRAM RELREC ;RESET RELATIVE RECORD 
RDRAHB RU,REGLNTH ;RECORD LENGTH ••• 
JSR.P FOURSDN ;TIMES 4.5 EUUALS ••• 
SETPGE FUUR5DH_SHR_H~B & JSRP fOUR5llfl 
SVWD R~ 1 RBAU ;First Record Byte Address 
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Audr 

01ACB 349Uf f00AC 16294 t 

OlACC 3410f f0GAD 16294 + 
01ACD 55355 f00UU 16295 
0IACE 4505F f 1000 16296 
UlACF FFFFF 33ABD 16297 
01AD0 45055 f0800 16298 
UlADl Fffff 33ABS 16299 

16300 
01AD2 273f0 f0206 16301 
OlAD3 fffff 31205 16302 
01AD4 273F0 F02D0 16303 

16304 
0JAD5 65If0 f0029 16305 
01A06 fffff 332E2 163U6 
01AD7 I33f0 fffff 16308 
01AD8 FFFFF 312DA 16309 
01AD9 273FO f02D0 16310 
OlADA 651FO F0029 16311 
OlADB FfFff 332£2 16312 
0IADC 4505F f08U0 16314 
0JADD FFFFF 33ABD 16315 
OlADE 37341 5FC18 16316 

16317 
1&318 

OJADf 45055 f0800 16319 
UlAEU ffFFF 33AEA 16320 
OIAEl 37341 5FC74 16321 

16322 
OJA£2 55355 f~OI0 16323 
U1AE3 37351 F0474 16324 
01A£4 4505f f0B00 16325 
01AE5 603FF 73AE6 16326 
OIA£6 4505E f0200 16327 
0lAE7 Fffff 332E9 16328 
01AEB 37341 5FCF4 16329 
01AE9 37341 5FDOD 16330 

16331. 
01AEA 37350 f0480 16332 

16333 
01AEB £0400 lf 4C0 16333 + 
OlAEC 343~l 5ffff 16334 

16356 
0IAED 3413f F02E7 16357 
01AEE 34llf fU2E6 16358 
UIAEf 373f 2 f002B 16359 

16360 
01Af0 E0400 lf535 16360 + 

; 

Fri Aug 1/ U/:38:22 19~0 Page 22'/. 

ALDRAMU R0,RBAU 
ALDRAM R0,RBAU+l 
RSfRBIT ~5, 80 
TSTRBIT RI5, l 000 
BNZ SMBUOK21 
TSTRBll R5,800 
Bii Z Sf1BUOK2A 

SAB DZ,B,RAME,R0 & NOP URELREC 
CJf1P CARRY,$t2 
SAD DZ,B,RAME,R0 & NOP MAXREL 

XOR DB,FOUTL,RAME,R0 & NUP RELREC 
BOZ Sl1BUK23A 
DECRD R0 
CJMP CARRY,$t2 
SAB DZ,B,RAME,RO & NOP MAXREL 
XOR DB,fUUTL,RAf1E,RU & NOP RELREC 
BUZ SMBOK23A 
fSTRBIT Rl5 18UU 
BNZ SMBUUK21 
RDREGB MSK1 1Rl & JAR READU3 

;SnVE 12 HSBS 
; SOVE 12 LSBS 

;RESET U-fULL FLAG 
;ADV. CYLINDER FLA6? 
; YES, JUf1P 
;WRllE OPERATION? 
;YES, JUl1P 

;6ET U-SlDE RELATIVE REC.-1 
;lF A POSITIVE NU., JUMP 
;ELSE, SET URELREC = MAXREL -1 

;U-RELATIVE-1 = NEXT DlSK RELATIVE? 
; lf YES, JUf1P 
;$DECR. LI-RELATIVE -1 MORE 
;SlF PUSlTIVE NU., JUNP 
;$ELSE, SET LI-RELATIVE = MAXREL -1 
;SU-RELATIVE-2 =NEXT OISK RELATIVE? 
;SYES, STOP READ Al END Of THIS REC. 
;ADV. HEAD fl.AG? 
;YES, Jm1P 
;CUNT[NUE READ JUMP LUC. 

SMBOUK23: lSTRBIT R5 1800 
BNZ Sf1BIJK23B 

;WRITE OPERATION? 
; lF YES, JIJHP 

RDRE6B MSKl,Rl & JAR READ21 ;ELSE, STOP READ JUMP 
; 
SMBOK23A: RSTRBIT R5 1 10 ;RESET SM-lNlTlAlED 

RDMSKB RI,READ21 ;STOP READ JUMP LUC. 
TSTRBIT Rl5 1800 ;ADY. HEAD FLAG? 
XOR AU,B,Rl5,Rl5 L CJARB NALUZ,Stl ;YES, RESET IT; NU, JUNP 
TSTRBIT Rl4 1200 ;DEFECTIVE TRACK? 
BUZ $t2 ;NO, JUHP 
RDREGB MSK1 1Rl & JAR ADVREC03 ;RETURN TU ALT.+J JUMP 
RDREGB MSK1 1Rl & JAR ADVREC~l ;ADV. HEAD & STOP JUMP LUC. 

; 
SMBOK23B: RDMSKB R0,READ22 ;SET WRITE COMPLETE JUMP LUC. 

JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHR_HttB & JSRP SAVIRPT 
RTOR R0,Rl & JAR 

i 
SMBOOK25: ALDRAM R3 1SAVXnCJ ;SAVE NEXT OP. JUMP LUC. 

ALURAM Rl,ADVLOC ;SAVE ADV. TU NEXT RECORD JUMP 
SnBOOK26: RDRAnB R2,NEXTREC ;GET NEXT RECORD NU. 

JSR.P CHKBUSY ;CHECK FUR HSSn BUSY 
S£TPGE CHKBUSY_SHR_HttB & JSRP CHKBUSY 
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Addr Line BDCIKl<EEP I l\IG - PPil?T .:.1-

OlAFl 91D2F FFFFF 16366 
0IAF2 91F3F FfffF 16368 
01AF3 C2000 FFFFF 16369 
01AF4 4010~ fffff 16370 
ClAF5 FFFFF 33AEF 16371 
U1Af6 fffff Af7ff 16372 

16373 
16374 

UlAF7 £~400 lf52E 16374 t 

UlAfB 373f3 FU2E7 16375 
16382 

0JAf9 Fffff lf2Ef 16383 
OlAf A FFFFF EU4C8 16384 

16385 
16386 

01AfB 3710f f0UA6 16387 
16388 

01AFC 373f2 f00AC J63BB + 
0lAFD DOFF2 FFFFF 16388 t 
01AFE 353F2 f00AO 16388 + 

1638'3 
16390 

01AfF E0400 1f535 16390 t 

01BU0 C2000 FffFF 16391 
01801 45150 f0002 16392 

16393 
01802 £0400 B3B7C 16393 t 

01803 37160 4f001 16394 
01804 Cl030 887FF 16395 
01BU5 Cl030 4F001 16396 
01806 Cl021 887FF 16397 
0IB07 C2004 fFFff 16398 
UlBOB 40140 C0003 l6399 
0ID09 fffff 33AFF 16400 

16401 
0JB0A 37364 fffff 16402 
UlBUB 45054 F00U4 16403 
01B~C fffff 33Bl2 16404 

16405 
01B0D 01700 98300 16406 
UlBUE 31310 FFFFF 16407 
UlBUF 45055 F0080 16408 
OlBlU 29102 A37fF 16109 
01Bll 29120 AF7ff 16410 

16411 
16412 
l6413 

i 

URfl HSStt 1LDDRREC 1R2 
WRTL HSSM,LDXMCJ 1R3 
RD HSSnA,RDINTR,RO 
AND AQ 1fOUTL 1 RU 1 ZERO 
BNZ SnBOUK26 
RTS 

;LOAD NEXT RECORD NU. 
;LOAD lHE NEXT JUMP LUC. 
;READ THE lNf£RRUPT REG. 
;CHECK AGAIN FOR BUSY 
;lF YES, RELOAD THE STUff 
; t:LSE I RETUIW 

SMBOOK27: JSR.P DLAY7US ;WAIT FOR SM-SIDE TO STAKl 
SETPGE ULAY7US_SHR_HttB & JSRP DLAY7US 
RURAMB R3 1SAVXMCJ ;GET THE NEXT OP. JUMP LDC 

; 
SMBOUK28: JSR SMBOOK26 

Jf1P RDSnADDR 

SMBUUK30: RESETRAn PARCNT 
LDHD R2 1RBAU 
RDRAMB R2 1 RBAU 
RDXFR snc,,R2 
OR DB 1B1RAME 1 R2 & NOP RBAU+l 

i 

;LOAD THE NEXT RECORD NU. 
;LOAD NEXT Sn-ADDRESS 

;RESET PAKlTY RETRY CUUNl 
;Next Record Byte Addr. to R2 

;6ET 12 MSBS 
;PUT IH UPPER REGISTER 

;OR IH 12 LSBS 

SHBUOK3J: JSR.P CHKBUSY ;CHECK FOR INTERFACE BUSY 
SETPGE CHKBUSY _SHR_HBB & JSRP CHKBUSY 
RD HSSMA 1 RDINTR 1 R~ 
TSTBIT R0 12 ;SM-DONE lNTERRUPT 
CJPOP.P NALUZ,SMIRPT ;lf YES, PROCESS IT 
SETPGE SrHRPT _SHRjllB & CJPOPP NALUZ,Sl1IRPT 
MOVE SMCST,ZERO & PSHLD l ;RESET XMC PARITY ERRORS 
RD HSStt,RDUARn,R0 & CLPCNT EVCNTZ 
RD HSSM 1 RDUARM 1R0 & PSHLD l 
RD HSSH,RDUARL,Rl & CLPCNT EVCNTZ 
RD HSSMA,RDINTR,R4 
AND AQ 1FUUTL 1R4 1 ZERO & LDCT 3 
BNZ SMBOOK31 

RDREGB SNCST 1 R4 
TSTRBlT IN14 
BNZ SMBOOK32 

;CUR. U-ADDR. MSB'S TO R0 
;CUR. U-ADDR. LSB'S TO Rl 
; READ I NT £RRUPl S 
; 1rns BUSY Sff? 
;If YES, RE-READ THE ADDRESS 

; READ XMC srnrns 
; GT-BUS PAR I ff? 
; YES, f'ROCtsS 11 

ADO AB,LSBZ,RU 1R0 & CJPCNT EVCNTZ,S ;MOVE THE MSH'S INTO POSlTION 
UR AB,B,Rl 1RO ;COnBINE LSB'S & ASB'S [N RU 
TSTRBIT R5 180 ;U-FULL FLAG SET? 
SUBB AB,FUUTL 1R0 1 R2 & CRTS ALUZ ;U-ADDR.= UR ) RECORD BYTE ADDR? 
SUBB AB,fOUTL 1R2,R0 & RTS ;RECORD BYTE ADDR.} U-ADDR? 

Cl-BUS PARITY ERROR READING LI-ADDRESS FROM HSSM. 
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Addr Lin~ BCJClt<KE1'.:~P I NG -· PP1F:'.T .:.i. 

01Bl2 0f0ff F0UA6 16414 
01Bl3 321FF f~OA6 16415 
01Bl4 2El40 f000A 16416 
01Bl5 fffff 35AFF 16417 
01816 34343 Bf362 16418 

16420 
16421 
16422 
16423 

01817 45055 f2000 16424 
01Bt8 4504F A3802 16425 
01Bl9 fffff A37ff 16426 
UtBtA ffFFf 8F7fF 16427 

16428 
OlBlB E040U BF480 16428 + 

16430 
16431 

SHBOOK32: ADD DZC,O,RAME ~ NOP PARCHT ;GET PARIJY RETRY COUNT •l 
QLDRAn PARCNl ;SAVE IT 
SUBB DU,FOUTL,HSKl,ZERO ~NOP DttlU ;RETRY COUNT ( 10? 
CJAP NALB,SMBUUK31 ;YES, TRY AGAIN 
RTOR R4,R3 & JPOP HSSMPAR ;ELSE, EQUlP. CHECK 

;s IF AN SM-WRITE IS NUT ACTIVE AND TRUNCATION HAS OCCURRED, NORMAL ENDING 
;$WILL HAPPEN NOW. OTHERWlSE, THlS ROUTINE HILL RETURN. 
; 
SMBOOK35: TSTRBIT R5,2000 ;$SM-WRITE ACTIVE? 

AND DB,U,MSK1 1Rl5 & CRTS NALUZ,HU2 ;SYES 1 RETURN; TRUNCATION? 
CRTS ALUZ ;SNO, RETURN 
POP ;SELSE, POP YOUR STACK ... 
JPOP.P READ22 ;$TWICE & TAKE NURNAL EIJT 
SETPGE READ22_SHR_H~B & JPUPP R£AD22 

16432 TITLE VERY MISCELLANEOUS ROUTINES 



HALE Listing: C:56ccl.src fri Aug 17 07:38:22 I99U Pagf.! 225 

Addr Line VERY MJSCELLANEOUS ROUTINES 

16<l34 
J6435 

UlBlC fffff 33BlE 16436 
OlBlD 35355 f0080 16437 

16438 
01DlE 373F2 f02DB 16439 
OlBlF E1005 33822 l644U 
01020 35355 f0008 J6441 
01B21 Fffff E05/U 16442 

16443 
~1B22 373Fl F02CD 16444 
UlB23 34353 1F346 16445 
0IB24 34335 fffff 16446 
01825 3710f F02UB 16447 
01B26 377Fl FU2Cf 16448 
01B2/ 337f l FFfFF 16449 
01B2B 291AU ff fff 16450 
01829 01D06 35320 16451 

16452 
01B2A 18318 FfffF 16453 
01B2B FFFFF 34320 16454 
OIB2C 34308 E1B32 16455 

16456 
01B2D 0I0A6 ffffF 16457 
OIB2E 28110 FFFFF 16458 
OIB2F 29016 35831 16459 
01830 323f8 E054f 16461 
01B31 343A8 FfffF J6462 

16483 
01B32 370ff f0029 16484 
UlB33 333f6 33837 16485 

16486 
01B34 £0400 33D4F 16486 T 

01835 5535E f0001 16487 
01836 55355 F~080 16488 
0JB37 Fffff E054F 16489 

164911 
16491 

UlB3B 5535£ f0800 16492 
164'33 

01B39 £0402 lflBB 16493 + 
UlB3A 45058 FU400 16494 
01B3B fFFfF 33344 16495 

164% 
0JB3C ~F322 £1239 16497 
01B3D B2200 f0040 16498 
0IB3E ffffF 4f006 16499 
UIB3f E100A 887FF 15500 
0JB40 £1016 fffff 16501 

WRT035A: BNZ $+2 
SETRBIT R5,8U 

;If START WORD NUT 0, JUMP 
;SET U-FULL FLAG 

; 

RDRAMB R2 1RECSREAD 
CTL HSS~ 1 HRfCONT & BNZ $t3 
SETRBIT R5,B 
JnP HRT016 

RURANB Rl 1RECLNTH 
RfUR R5,R3 & JSR MULTPLYC 
RTOR R:.-l 1 R5 
RESETRAtt RECSREAU 
OR DZ 1 LSBZ,RANE 1Rl & NOP BUFCAr 

;NO. Of RECORDS WRITTEN 
; IF ANY I JUf1P 
;ELSE, SEl LI-SIDE WAillNG FLAG ••• 
; Arm CHECK flJR sn-UUNE 

;RECS. WRITTEN X RECORD LENGTH ••• 
; = HURDS WRITTEN (RU) 
;KESTUKE FLA6 REG. 
;RESET RECORDS HR!TTEN 

UR ZB,LSBl,,Rl ;BUFFER CAPACITY ru Rl 
SUBB AB,fOUTL,Rl0,R0 ;IF WORDS WRlllEN ARE> U-XfER ••• 
AUD AB 1Q1RU,R6 & CJHP ALB 1 HRTU35B ;JUMP; WRITTEN + START HORD = Y 

SUBA AQ,B 1Rl,RB 
CJHP AGB,URT035B 
RTOR R0 1 RB & JMP WRT035D 

;Q - BUffER CAPACITY = UXfER 
;IF Q >BUFFER CAPACITY, JUMP 
;ELSE, SET UXfER = WORDS WRITTEN 

WRT035B: ADD AB,O,Rl01 R6 ;START WORD + U-CUUNT = U 
;If Q <BUFFER CAPACITY ••• 

; 

SUBB AQ 1FOUTL 1Rl,ZERO 
SUBB AB,Q 1Rl,R6 & CJMP NALB 1$+2 
OTUR R8 & JMP URT005+1 
RTOR R10,R8 

;JUMP; BUF. CAP.- START HURD = Q 
;SXFER. UATA TU END OF BUFFER 
;sRemain1ng U-xfer. to RB 

WRTU35D: RDRAMQ RfLREC ;GET NEXT RELATIVE RECORD NU. 
UR ZB,B,,R6 & BNZ S+4 ;If NUN-ZERO, JUMP 
BNZ.P WRT005+1 ;If U-WURD NU. NON-ZERO, JUMP 
SETPGE URrn05+l_SHR_HUB & BUZP HRrnUS+l 
R!:iTRBIT RI4, I i RfSfl WRITE NEXT fLAG 
RSTRBIT RS,80 ;RESET U-FULL FLAG 
JMP WRT0~5+1 ;START lHE U-SIIJE ASAlN 

lLDlRTZ: RSTRBIT Rl4 1B00 ;RESET SECUNP DRIVE fLA6 
JSR.P GETFLAG ;GET FLAGS FOR THIS DRIVE 
SflPGE GfffLAG_SHR_Ht!B & JSP-f' GETfLAG 
TSTRBIT RS,400 ;THU URIVE UNIT? 
BOZ lLDlRTZA ;If NUT, RTZ JUST THIS DXIVE 

CALL R2,ILDRUN 
URTE HSSAA,LDDRBO & NUP Hn40 
PSHLIJ 6 
CTL HSStt,SETAG3 & CLPCNT EVCUTZ 
CTL HSSM,RSTAG3 

;SELECT THE LOWER DRIVE 
;BUS OUT TO RE-ZERO 

;RE-ZERO THE URIVE 
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Addr Line VERY MISCELLANEOUS ROUTINES 

16502 
01B41 £0401 If60f 16502 + 

16503 
UlB42 3535£ f0800 16504 
UlB43 373FB FU0B8 16505 

16506 
U1B44 Of322 ElJ5A 16507 
UlB45 fFFFF El36E 165U8 

16509 
165\0 

0JB46 FFFff £02C0 165JJ 

JSR.P RELDR!V ;RELEASE & DE-SELECT THE DRIVE 
SETPGE RELllRIV_SH~JH!B & JSRP RELURlV 

; 

SETRBlT Rl4 1 BU~ 
RURAHB Rll 1STCYL 

ILDIRTZA: CALL R2 1 1LUSKU 
Jf1P lLU12UA 

MULTPLYC: JMP MULTPLY 

;SET SECOND D~IVE ftAG 
; GET START CYL. FtlR PIJLLlNl.l LA JER 

;HE-ZERO THE DRIVE 
;RETURN ro FORMAT 
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Addr Line VERY MISCELLANEOUS ROUTINES 

16513 
01B47 37353 f0014 16514 SENS80: 
01B48 0F3F0 f02D3 16515 
0IB49 45050 f00Ff 16516 
OlB4A 60500 4F006 16517 
0JB4B 335f0 887ff 16518 

1651'3 
OJB4C £0401 Jf4D9 16519 + 
01840 323f0 ffffF l652U 

16521 
UlB4E £0401 lf 4D~ 16521 T 

16522 
01B4f Uf3f0 f02D5 16523 

16524 
01B5U E04~1 lf 4D9 16524 + 

16525 
0JB51 373F0 f02Dh lh52h 

16527 
01852 E04Ul lf 4D9 16527 + 
01853 45058 F000E 16531 
01B54 6605F F000B 16532 

16533 
~1B55 £0401 33CC3 16533 + 
01856 370FF F02D3 16534 
01B57 66150 f02DA 16535 

l6536 
01BJ8 £0401 33CC3 16536 + 
01859 37350 F0034 16537 
UlB5A FFffF £0CC4 16538 

RDHSKB R3,SEN411 ;NEXT BYTE TO ASSEMBLE 
ADD DZC,B,RAME,RO & NOP AAXCYLA ;NU. OF CYLINDERS TO R0 
TSTRBIT R0,Httff ;ISOLATE B LSB'S IN Q.,. 
XOR AO,RSBZ,R0,R0 & PSHLD 6 ;AND RIGHT SHIFT ••• 
RSHfTZ R0 ;MSB'S INTO PUSillUN 
JSR.P SENS25 ;SAVE BYTE 10 
SETPGE SENS25_SHRJHIB & JSRP SENS25 
QTOR RU ;LSB'S BACK TO RU 
JSR.P SENS25 ;SAVE BYTE 11 
SETPGE SErms_SHl~jrnB & JSRP SENS2S 

ADD DZC,B,RAME,R0 & NUP MAXHDA ;NO. Uf HEAUS 10 R~ 
JSR.P SENS25 ;SAVE BYTE 12 
SETPGE SENS25_SHRjt#B & JSRP SENS25 

RDRAttH RO,AMPREC ;NU. OF RECORDS TU R~ 
JSR.P SENS25 ;SAVE BYTE 13 
SETPGE SENS25_SHRjlttB & JSRf' SENS25 
TSTRBlf R8,HGE ;lSULATE DRIVE TYPE 
TSTQMSK B ;DRlVE TYPE 4 CSWALLUW-5)? 
8NZ.P SENS18A ;NU, CONTINUE 
SETPGE SENSlBA_SHRJHtB & BrHP SEtJSIBA 
RDRAHO HAXCYLA ;GET nAX. USEABLE CYLINDER 
XOR DQ,FOUTL,MSK2,ZERO & NOP D#730 ;Is it 730? 
BNZ.P SENSt8A ;IF NOT, CONTINUE 
SETPGE SENSlBA_SHR_HttB & BNZP SENSJ BA 
RDHSKB R0,34 ;REV. K EnULATION = 8434 
JHP SENS19 
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Addr Line VERY MISCELLANEOUS ROUTINES 

16541 
16542 

01B5B 37U6f fFffF 16543 
UlB5C 4605F FU004 16544 
UlBSD 320Ff A37FF 16545 

16546 
UlBSE 370FF f0UA6 16547 
~lBSf 320ff A3fff 16548 
01B6U UAlff 8f0A6 16549 
01B61 FfFFF SffFF 16550 

16551 
UJB62 fffFf lf235 16552 
01863 3705F F0~04 16553 
0JB64 321Ff f0023 16554 
01865 37353 f0004 16555 
01B66 ffFFF £03BA 16556 

16557 
16558 
1655'3 
16560 
1656\ 

0JB67 340DF EIB69 16562 
16563 

01B68 E0400 lflf9 16563 t 

01869 4605f F003f 16564 
01B6A 0615£ F03C3 16565 
UlBGB 37100 ffffF 16566 
01B6C 0615£ F0474 16567 
UlBGU 37l0U Af7FF 16568 

XMCTPAR: RUREGQ SMCST 
TSTU8IT 't 
UR ZLl,Y L CRTS ALUZ 

; 
XnCTPARl: RDRAMY PARCNT 

; 

UR ZU 1Q ~ CRTS NALUZ 
ADD ZUC,FOUTL,,RAME & POP PARCNT 
JAR 

HSSMPAR: JSR WAIT4SM 
RDr1SKQ 4 
ULDRAM S£N21 l 
~Ut1SKB R3 14 
Jf'IP IRPT I 2+1 

; l\f All XMG srnrns 
;CT-BUS PARITY ERROR? 
;NU, RETURN 

;Get the retry count 
;lf not u, return with ALU not=~ 
;Iner. retry count and ••• 
; JU11P ru RETRY 

;CHECK FUR SM-DUNE 
; cT-ussn PARITY 
;SAVE ERROR STATUS FOR SENSE 
;SET PARITY ERROR STATUS 
; SEND UNIT CHECK 

; THIS ROUTINE CLEARS THE SAVED SECTOR NUMBER FOR A DRIVE. ENTRY IS TO 
;'CLRSECT' IF Rl3 =LOGICAL DRIVE NO., UR TO 'CLRSECTl' If Rl3 =PHYSICAL 
;DRJVE NUMBER •. 
; 
CLRSECT: RTOQ Rl3 & JMP $+2 ;LOGICAL DRIVE TO Q 
CLRSECTl: JSR.P LOGICAL ;GET LOGICAL DRIVE INTU U 

SETPGE LOGICAL_SHR_HfiB & JSRP LOGICAL 
TSTQBIT 3F ; ISULArE DRIVE NO. ONLY 
ADD DU,fUUTL,HSK2,IREG l NOP TRKNBR ;1.oc. Df SAVED SECTOR THlS D~IVE 
r1UVE ZERO,RAMI ;CLEAR IT 
ADD DU,FUUTL,nSK2,lREG & NOP LASTSECT ;Loe. of Last sector the drive 
MOVE ZERU,RAMI & RTS ;Clear it & return 
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Audr Line VERY MISCELLANEOUS ROUTINES 

16591 
01B6E 373F2 F0245 16592 
OlB6F 373f l F00BU 16593 

16594 
01870 E0402 339F6 16594 + 
01871 61120 fffff 16595 

165% 
0IB72 £0402 339f6 16596 t 

16597 
16598 
1659'3 
16600 

0IB73 3710f F00BB 16601 
Y1B74 373f l f02UD 16602 
01875 34llf f00BC 16603 
01876 ffffF El353 16604 

16E.U5 
16682 

ILD109: RDRAMB R2 1 MAXCYLDI ;GET MAX. DRIVE CYLINUER 
RDRAMB Rt,STCYL ;GET STARTING CYLlNDER 
B~Z.P BADCYL ;IF IT'S NUT 0, BAD ENTRY 
SETPGE BADCYL_5HR_HttB & BflZP BADCYL 
XOR AB,FOUTL,R2,R0 ;END CYL.= MAX. DRIVE CYL? 
BttZ.P BADCYL ;IF NOT, BAD ENTRY 
SETPGE BADCYL_SHR_HttB & BNZP BADCYL 

; IF WE FALL THRU HERE WE ARE DOJNG A FULL PACK FORMAT, INCLUDING THE 
;ALTERNATE CYLINDERS 

RESETRAM STHU 
RDRAr1B R 11 l1AXHD I 
ALDRAt1 RI, NDHD 
Jf1P ILD115 

;STARTING HEAD JS 0 
;GET MAX. HEAD NU. 
;SAVE NAX. HEAD 
;CHECK RECORD LENGJH & EnULATION 

TITLE CDl\lr· 1 Dt::NCE D 1{.~(:il\IUST1 Ct:> L J NK{..\13E:: 
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Addr Line CClNF" I DEN Cf'.:: D 1 f:.)t::il\IClST I CS I.... I NKHl::'.iE: 

16726 
16727 
16728 

0JB77 0F320 E0El5 16729 
01B78 C3017 FFrFf 16731 
01B79 £7040 FFFFF 1673~ 

01B7A 3710F F00BA 16184 
01B7B E7C00 E02f4 16785 

16786 
17154 

; THIS ROUTINE lS THE RETURN LlNKAGE FRUM THE CONFIDENCE DIAGNUSTICS. 
; 
DlAGRTN: CALL RU,SELUCP 

RU SCP,PRGTGL,R/ 
CTL UCP,RCMDACT 
RESETRAn llllfL6 
CTL UCP 1UCPDSEL & JMP CLR02C 

jSELECl THE OCf' 
;SReart the Toggle reg. 
;$Reset UCP Command active 
;Reset ILD flags 
;CONTINUE with Clear routine 
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lll56 
17157 
17158 
17159 
17160 

01B7C fffff E0U3B 17161 
0IB7D FfFff E0044 17162 

;VALSECT: EUU Hn4U~ ;VALID SECTOR NUMBER 
;SECTIHE: EUU H~4B4 thru H14D3 Display 591 - 598 Sector timers 

; 
SHBRDD: JMP SMBRU 
SNBHRTD: JHP SMBWRT 

(1 loc. per drive) 

17163 ; 
17J64 SECSAV: 

01B7E E0401 lf348 17164 + 
01B7f 373fl F00BA 17178 
UlB80 45051 f0004 1/179 
0JB81 4504f A3BB0 17183 
UlB82 370Ff A3271 17184 
01B83 4605F f0FCU 17185 
01B84 6605f FUAC0 17186 
01B85 Fffff A3fff 17187 

17188 
17195 

01B86 E0402 lfl8B 17195 + 
0IBB7 45048 A300f. 17196 
01B88 fffff 5F3C4 17197 
01889 45358 f~~3U 17198 
01B8A 66\50 F000C 17199 
OIB8B FffFf 33B£1 17204 

17205 
01BBC 65058 F0010 17207 
UlBBD 3409f A3ffF 17208 
01BBE 433Fl 73BBF 17213 

17214 
01BBF 0615£ flB91 172lb 
01B90 37929 fFFff t722U 
01B9J fffff 6F7ff 17221 

17222 
01892 37341 5F800 17223 
01893 37341 SFB01 17224 
01894 37341 5f802 17225 
01895 3734\ 5f804 17226 

JSR.P GETDRBIT ;GET THE BIT FOR THlS DRIVE 
SETPGE GETDRBIT_SHR_H~B & JSRP GETDRB!T 
RDRAMB R1 1 ILDFLG ;GET JLD FLAGS 
TST!WIT Rl, 1l ;ILD RUNtHrll.l? 
AND DB 101MSK1 1Rl5 & CRTS NALUZ 1Htt80 ;YES, RETURN; SEEK ONLY FLAG? 
RDREGQ RANE & CRTS ALUZ,EFSTACK•l ;nu, RETURN; GET LAST runcr. UURD 
TSTUBIT HttfC0 ;ISOLATE THE COMMAND CODE 
TSTQMSK H~ACU ;"SECTOR POSITION RELATIVE"? 
CRTS NALUZ ; rw I RETURN 

JSR.P GETfLAG ;Get flags for this drive into RB 
SETPGE GEffLAG_S!flUrnB & JSRP GEffLAli 
ANU UB 1U1NSKI 1RB & CMTS ALUZ 1HttE ;NUNE 1 RETURN; DRIVE TYPE to Ll 
LOAR SECSAV3 ;Jump toe. to AR 
HSKRBIT RB 130 ;ISOLATE REC. LENGTH lN RB 
TSTUEQU HttC ;COC-368 DRIVE (TYPE 6)? 
BNZ SECSAVB ;lF NUT, CHECK FUR FUJITSU 

TSTRrlSK RB 1 lU 
RTUQ R9 & CRTS NALUl 
RESETR RI & CJARB NALUZ 1$+1 

;$RECORD LENGTH= 116? 
;SlF NUT, E~RUR 1 RETURN; REC. TU U 
;If RECU~D 01 JUMP TU SECSAV3 

ADD DU 1 FOUTL,MSK2,IREG & NOP S+Dtt2 ;$COMPUTE THE 116 JUHP ••• 
OR DZ,FOUTU,SEQAR,IREGH ;LOCATION ACCORDING TO RECORD NO. 
JIR 

RDREGB MSKJ,Rl L JAR Dtt0 
RDREGB HSKI,Rl L JAR Oil 
RDREGB MSKl,Rl & JAR Dtt2 
RDREGB MSKl,Rl & JAR 034 

;RECORD 
l 
2 
3 
4 
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01896 37341 5F805 17223 RDREGB MSKl,Rl & JAR D~S j$ 5 
01B97 37341 5f806 17229 RDREGB MSKJ,Rl & JAR Dtt6 ;$ 6 
01B98 37341 SF807 17230 RDREGB MSK1 1Rl ' JAR D!7 j$ 7 
0JB99 37341 5f8~8 17231 RDREGB MSKl,Rl & JAR Dtt8 j$ B 
UlB9A 37341 SFBOA 17232 RDREGB MSK1 1Rl & JAR Ottl0 ; $ '3 
01B9B 37341 5f80B 17233 RDREGB MSKl,Rl & JAR Dttll ;$ 10 
U1B9C 37341 5f80C 17234 RDRE6B NSKl,Rl & JAR 0112 i $ 11 
01B9D 37341 5f80D 17235 RDREGB MSKl,Rl & JAR Dll3 j$ 12 
01B9E 37341 5f80F 17236 RDREGB MSK1 1Rl & JAR D~lS j$ 13 
01B9F 37341 5f810 17237 RDREGB MSKl,Rl & JAR Dll6 ; $ 14 
0lBA0 37341 5f811 17238 ROREGB MSKl,Rl & JAR 0~17 ; $ 15 
01BA1 37341 5f812 17239 RDREGB nSKl,Rl & JAK DttlB ; $ 16 
01BA2 37341 5f814 17240 ROREGB MSKl,Rl & JAR D32U ; $ 17 
0IBA3 37341 5F815 17241 RDREGB MSK1 1Rl & JAR Dtt21 ; $ 18 
UlBA4 37341 5f816 17242 ROREGB MSKl,Rl & JAR 0322 ; $ l '3 
01BA5 37341 5f817 17243 RDR£GB MSKI,Rl & JAR Dtt23 j$ w 
UlBA6 37341 5f81'3 17244 ROREGB ttSKl,Rl & JAR D~25 ;$ 21 
UlBA7 37341 SfBlA 17245 RDREGB MSKl,Rl & JAR btt26 ;$ 22 
01BA8 37341 5f81B 1724& RDREGB nSKl,Rl L JAR Ot2/ ; $ 2:3 
01BA9 37341 5fBlC 17247 RDREGB MSKl,Rl L JAR Dtt28 ;$ 24 
OlBAA 37341 5f8lE 17248 RDREGB HSKt,Rl & JAR Ott30 ; $ 25 
01BAB 37341 5f8lf 17249 RDR£6B MSK1 1Rl & JAR D#31 ;$ 26 
01BAC 37341 5F820 17250 RDREGB nSKt,Rl & JAR 0132 j$ 27 
01BAD 37341 5F821 17251 RDREGB MSKl,Rl & JAR Dtt33 ;$ 28 
UlBAE 37341 5F823 17252 RDREGB ffSKl,Rl & JAR Dl35 ;$ 2'3 
0IBAf 37341 5f824 17253 RDREGB MSK1 1Rl & JAR Dtt36 ;$ 30 
UlBBO 37341 5f325 17254 ROREGB MSKl,Rl & JAR D~37 ; $ '.31 
0IBB1 37341 5f826 17255 RDREGB MSK1 1Rl & JAR Dtt38 ;$ 32 
01BB2 37341 5f828 1/25& ROREGB MSK1 1Rl & JAR 0~40 ;$ 33 
01BB3 37341 5f829 17257 RDREGB nSKl,Rl & JAR 0#41 ;$ 34 
01884 37341 5F82A 17258 ROREGB nSKl,Rl & JAR Dtt42 j$ 35 
0IBB5 37341 5FB2B 17259 RDREGB MSKl,Rl & JAR Dtt43 j $ 3f, 

~1BB6 37341 5f82D 17260 RDREGB HSK1 1Rl & JAR 0~45 ; $ :37 
0JBB7 37341 5f82E 17261 RDREGB MSK1 1Rl & JAR Utt46 j$ 38 
01BB8 37341 5f82f 17262 RDREGB MSKt,Rl & JAR D~47 ; $ :1'3 
01BB9 37341 5f830 17203 RDREGB MSKl,Rl & JAR Dtt48 j$ 40 
UlBBA 37341 5F832 17264 ROREGB MSK1 1 Rl & JAR 0~5~ i $ 41 
01BBB 37341 5f833 17265 RDREGB MSKl,Rl & JAR Dtt51 ;$ 41 
01BBC 37341 5F834 17266 RUREGB NSKl,Rl & JAR D~52 ; $ 4:1 
01BBD 37341 5f835 17267 RDREGB MSKl,Rl & JAR Dtt53 j$ 44 
UlBBE 37341 5f837 17268 RUREGB ASK1 1Rl & JAR 0~55 ;$ ·15 
0IBBf 37341 5f83B 17269 RDREGB MSKJ,Rl & JAR Dtt56 j$ 46 
UlBC0 37341 5f839 17270 ROREGB NSK1 1Rl ~ JAR Dl57 j$ 47 
0JBC1 37341 5f83A 17271 RDREGB MSKl,Rl & JAR Dtt5B j$ 48 
UlBC2 37341 5f83C 17272 RUREGB MSKI,Rl & JAR ll36U ; $ !t'3 
UlBC3 37341 5f83D 17273 RDREGB MSKl,Rl & JAR D#61 j$ 50 

17346 ; 
0IBC4 34315 5f3CE 17348 SECSAV3: RTOR Rl,R5 & LDAR SECSAV4A ;SPOSilIVE SECTOR JUMP LUC. 
0lBC5 45357 f003f 17352 flSKRB IT Rl 13f ;ISOLATE BACKING FACTOR 
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Addr 

01BC6 333f6 333DF 17353 
17354 
17355 

~JBC7 37UFf fU3Ef 17356 
OlBCB 28170 333CA 17357 
01BC9 333F6 343Df 17358 
018CA 3417F f03EF 17359 

17360 
17361 
17362 

01BCB 10345 F00B6 17367 
UlBCC ffFFF 7IBCD 17368 
0JBCD 05345 f0040 17369 

17370 
01BCE 35355 F0400 17371 
OlBCF 6505A F0005 17372 
01BD0 433Fl 33BD4 17373 
UlBDl fffff lf485 17374 
0JBD2 61151 FFfff 17375 

17377 
OIBD3 £040~ B3183 17377 + 

17381 
01BD4 3431A fffff 17382 
~lBD5 37352 FU3FC 17383 

17384 
01BDo EU4U0 lflfF 17384 + 

17385 
UlBD7 EU40" 1Flf9 17385 + 
OJBDB 0615£ Bf3C3 17386 
01Bll9 34150 FFFFF 1/387 

17388 
UJBDA 0615£ f0474 17394 
01BDB 341AD Fffff 1/395 

17396 
0JBDC 0615£ f04B4 17397 
UlBDD 37350 F0100 17398 
BIBDE 3410D E016C 17399 

IHOO 
17401 
17402 

0IBDF 10345 F00U7 17404 
01BE0 FFFFf 7lBCD 17411 

fri Aug 17 ~7:38:22 J990 

OR ZB,B,,R6 & BUl SECSAV6 

RURAtiLl BAKFACTR 
SUBB AU,FOUTL 1R7 1 ZERU ~DOZ $t2 
UR ZB 1B1 ,R6 & CJMP AGB 1SECSAV6 
ALDRAM R7 1 BAKfACJR 

Page 2:n 

; ff ll 1 HE llltL ASSUr1E THE. •• 
FUNCTION lS A WRITE 

;GET SAVED BACKING FAClUR 
; lS IT < CURRENT BACKING fACTOR? 
;YES, NEXT FUNCTION IS A URITE 
;SAVE HIN. BACKING FACTOR <READ) 

NEXT FUNCTION ON THIS DRIVE WILL BE A 'REAU'. 

SUBA DB,B,MSK1,R5 & NUP Dtt6 
CJARB NCARRY,SECSAV4 

SECSAV4: ADD DB,B,ttSKJ,RS & NOP Dtt64 

;DECR. SECTOR NO. BY 6 
;lF A POSITIVE NU., JUMP 
;MAKE THE SECTOR POSITJVE 

; 
SECSAV4A: SETRBIT R5 1 VALSECT ;INCLUDE THE VALID BIT 

TSTRHSK Rl0 15 ;IS THE DRIVE ON CYLINDER? 
RESETR Rl & BNZ SECSAVS ;No, jump; Reset current sector 
JSR RDSECT ;READ CURRENT SECTOR 
XOR AB,fOUTL 1 R5 1 Rl ;CURRENT SECTOR = DESIRED SECTOR? 
CJPOP.P ALUZ 1SEEK1U ;SYES, SEttD CHAN. END/DEV. END 
Sf.TPGE SE£Kl0_SHR_H#B & CJPUPf' ALUZ,SEEKI0 

i 
SECSAV5: RTOR Rl,RI0 ;Current sector to RIO 

RDttSKB R2 1RPSPEND ;LUC. UF R.P.S. PENDING 
JSR.P ADDABll ;Add this drive to R.P.S. pending 
SHPGE ADDABir_SHRjrnB & JSRP ADDABir 
JSR.P LOGICAL ;LOGICAL DRIVE NU. TU U 
SHPGE LIJliICAL_Sl!RjinB & JSRP LOGICAL 
ADD DU 1 FUUTL1NSK21 1RE6 & PUP TRKNBR ;LOG. Of SFCTUR SAVE THIS DKIVE 
ALDREG R5,RAMI ;SAVE DESIRE» SECTOR 

ADD DQ 1FOUTL,MSK2,IRE6 & NOP LASTSECT ;Loe. of Last sector this drive 
ALDREG Rl0 1RAMI ;Save Last sector 

ADD DQ,FOUTL1 MSK2 1 1RE6 & NOP SECTIME ;LUC. Of TINER FUR THIS DRIVE 
RDMSKB RU,D~256 ;Set timer to 256 
ALDREG R0,RAMI & JMP SEEK06C ;SAVE llMER & SEND CHANNEL END 

NEXT fUNCTJON ON THIS DRIVE WILL BE A 'WRITE'. 
; 
SECSAV6: SUBA DB,B,MSK1,R5 & NOP Dtt7 

CJARB NCARRY,SECSAV4 
;$DECR. SECTOR BY 7 
;If A POSITIVE NU., SECSAV4A 
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17420 
01BE1 fFffF 5f3CE 17421 
01BE2 66150 F000& 17422 
01BE3 Fffff 333E6 17423 
01BE4 66150 FOOOA 17424 
0JBE5 fffff 33BF2 17425 

17427 
01BE6 45357 F003F 17431 
U1BE7 14391 333F0 17432 
01B£8 373F0 f03Ef 17433 
OlBE9 29170 333EB 17434 
UlBEA Fffff 343F0 17435 
01BEB 3417F f03EF 17436 

17437 

SECSAVB: LOAR SECSAV4A 
TSTQEQU 6 
BUZ $+3 
TSTQEUU HttA 
Bra SECSAVW 

SECSAV8A: EQU $ 
MSKRBlT R7 13F 
SBA AZ 181R9 1Rl & BUZ SECSAVlO 
RURAMB RU,BAKFACTR 
SUBB AB 1FUUTL,R7 1R0 ~ BUl $+2 
CJMP AGB,SECSAV10 
ALDRAH RJ,BAKfACJR 

;FUJ{ n2333K DRIVE CTYPE 3)? 
; YES, JUNP 
;FUJI SWALLOH-4 DRIVE CJYPE 5)? 
;NU, CHECK FUR SHALLUW-5 

;ANY BACKlNG FACTOR? 
;NU, ASSU"E NEXT FUNCJ.=WRITE 
;GET SAVED BACKING FACTOR 
; lS IT < CURRENT BACKING FACTOR? 
;YES, NEXT FUNCT. 15 A WRITE 
;SAVE NlN. BACKING fACTUR <READ> 

17438 READ FUNCTION ON FUJI M2333K OK SWALLOW-4. 
1743'3 

01BEC 34315 FFFFF 17441 
UlBED lD345 F0007 17442 
01BEE FFFFF 77BEF 17459 

17460 
01BEF 053F5 5FAD6 17461 

17462 
17463 
1'1464 

01BFO 1D345 F0007 17466 
01Bfl FFFFF 77BEF 17483 

17493 
1749•l 

RTOR Rl, R5 
SUBA DB, B,f1SK1,R5 ~ rUlP DB7 
CJARB NUCZ,SECSAV9 

; 
SECSAV9: ADD DB,B,RAHE,R5 & JAR AMPREC 

j$Sector no. to R5 
;$Deer. sector by I 
;IF PUSlllVE NU., SECSAV4A 

;MAKE THE SECTOR PUSlTlVE 

WRITE FUNCTION ON FUJI M2333K OR SWALLOW-4. 
; 
SECSAVlD: SUBA DB,B,MSKI,R5 & NOP Dtt7 j$DECR. SECTOR BY 7 

CJARB HUCZ,SECSAV9 ;IF POSlTIVE NU., SECSAV4A 

TlTLE Sl·Jf..\LL.CH·.J-5 F.'. .. P .. S.. CODE 
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Addr 

174% 
UlBf 2 6615U F00UB 17497 
OtBf3 37341 A380l 17498 
OIBF4 FfffF £1DE6 175UU 

l "/501 
UJBf5 65058 FUOlU 17506 
01BF6 3409f A3Fff 17507 
01Bf7 125f0 73Bf8 17512 
01Bf8 3400F FFFff 17513 

17514 
0JBf9 0615E flBfC 17516 
01BfA 37929 FFFFf 17520 
0JBFB fffff 6f7FF 17521 

17522 
UlBFC 05341 5F800 17523 
UlBFD 05341 5f80l 17524 
01BF£ 05341 5F803 17525 
01BfF 05341 5f804 17526 
01C00 05341 5F806 17527 
OlCOl 05341 5f807 17528 
u1cu2 05341 srau9 17529 
01C03 05341 Sf8UB 17531 
01C04 05341 5f80C 17532 
01C05 05341 5f8UE 17533 
0IC06 05341 5FBUF 17534 
UlC07 05341 5f311 17535 
UlC0B 05341 5f812 17536 
U1CU9 05341 5f814 17537 
01COA 05341 5F816 17538 
0IC08 05341 5f817 17539 
01coc 05341 5ra19 17540 
01C0D 05341 5f81A 17541 
O!CUE 05341 SFBlC 17542 
UlCUF 05341 5f81E 17543 
01CJO 05341 5f8If 17544 
01Cll 05341 5f821 1754S 
01c12 05341 sra22 17546 
U1Cl3 05341 5F824 17547 
01Cl4 05341 5f825 17548 
01Cl5 05341 5F827 17549 
01CI6 05341 5f829 17550 
OtCl7 05341 5f82A 17551 
0IC18 05341 5f82C 17552 
01Cl9 05341 5f82D 17553 
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SECSAV20: lSTUEUU 8 ;DRIV~ lYPE 4 CSWALLOW-5)? 
RDREGB HSKl,Rl & CRTS NALUZ,HDl ;NO, RETURN; PRESET SECTOR TU 1 
JnP SECSAVBA ;DON'T USE TABLE FUR HARU SECTORS 

TSTRMSK RB,l~ ;SRECURD LENGlH = 116? 
RTULl R9 ~ CRTS NALUZ ;SNO, RETURN; RECORD NO. TU U 
SBA ZO,RSBZ,,R0 & CJARB NALUZ,S+J ;IF REC.=0, JUMP 
RTUQ RO 

ADD DQ,FUUTL,MSK2,IREG & NUP S+DB3 ;SCUHPUTE THE 116 JUMP ACCORDING ••• 
OR DZ,FOUTU,SEQAR,IREGH ;ro CREC.-1)/2 
JIR 

ADD DB,B,MSKl,Rl & JAR Da~ 
ADD DB,B,NSK1 1Rl & JAR DBl 
ADD DB,B,MSKl,Rl & JAR Dtt3 
ADD DB,B,HSKl,Rl & JAR DB4 
ADD DB,B,MSKl,Rl & JAR Dtt6 
ADD DB,B,HSKl,Rl & JAR D~7 
ADD DB,B,nSKl,Rl & JAR Dtt9 
ADD DB 1B1MSK1,Rl & JAR Dill 
ADD DR,B,MSKl,Rl & JAR Dll2 
ADD DB,B,ffSKl,Rl & JAR Dll4 
ADD DB,B,nSKJ,Rl & JAR Dttl5 
ADD DB,B,HSKl,Rl & JAR Dill 
ADD DB,B,MSKl,Rl & JAR D#lB 
ADD DB,B 1 MSK1 1 Rl & JAR U12~ 
ADD DB,B,HSKI,Rl & JAR Dtt22 
ADD DB,B,MSKt,Rl & JAR D~23 
AUD DB,B,MSK1,RI & JAK Dtt25 
ADD DB,B,HSK1 1Rl & JAR D~26 
ADD DB,B,MSKl,Rl & JAR Dtt28 
ADD DB,B,HSKt,Rt & JAR DD3U 
AUD DB,B 1MSK1,Rl & JAR Dtt31 
ADD DB,B,hSKl,Rl & JAR DS33 
AUD DD,B,HSKl,RI & JAR D~34 
ADD DB,B,nSK1 1Rl & JAR Dtt36 
ADD DB,B,MSKl,Rl & JAR Dtt37 
ADD DB,B,HSKl,Rl & JAR Dl39 
ADD DB,B,MSKJ,Rl & JAR Dtt41 
ADD DB,B,MSKl,Rl & JAR Dl42 
ADD DB,B,MSKJ,Rl & JAR Dtt44 
ADD DB,B,NSKl,Rl L JAR D~45 

; RECORD 
; 1 OR 1. 
; 3 OR 4 
; 5 OR 6 
; 7 OR 8 
; 9 UR H1 
;11Ul~12 

;13 UR 14 
; $ 15 UR l& 
; $ 17 Ur:: 18 
; $ 19 IJR 2~ 
;$ 21 UR 22 
;$ /.3 OR 24 
;$ 25 UR 2& 
;$ 27 OR 28 
;$ 29 UK 3U 
;$'.HUR :32 
;$ 33 OR 34 
; $ '.3:5 IJR :36 
; $ '.fl Ult: 38 
; $ 3'3 OR 40 
;S 41 U!< 42 
;S 43 UR 44 
; $ 45 OR 4f, 
;$ 47 OR 48 
; $ 49 OR SU 
;$ 51 OR 52 
;$ 53 OR 54 
;$ 55 OR 56 
;$ 57 OR 5B 
; $ ~·3 UR 60 
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Addr Line Sl·J{-)L.LUl·'1-·-~5 F:: .. e" ~).. CUDt:::: 

OlClA 05341 5F82F 17554 
01CJB 05341 5f830 17555 
OIC\C 05341 5F832 17556 
UlCJD 05341 5FB34 17557 
~lClE 05341 5F835 17558 
OJClf 05341 5f837 17559 
~IC20 05341 5f838 17560 
0JC21 05341 5f83A 17561 
~IC22 053~1 SF83C 17562 
0JC23 05341 5F83D 17563 

17631 

ADD DB 1B1 HSK1 1Rl & JAR D~47 
ADD DB,B,MSK1 1 Rl & JAR Dtt4B 
ADD DB 1B1MSK1,Rl & JAR Dl50 
ADD DB,B,MSK1 1 Rl & JAR 0152 
ADD DB,B,HSK1 1Rl & JAR Dtt53 
ADD DB,B,MSK1 1Rl & JAR Dtt55 
ADD DB,B,MSK1 1Rl & JAR D~56 
ADD DB,B,MSKl,Rl & JAR Dtt58 
ADD DB,B,nSKI,Rl & JAR Dtt6U 
ADD DB,B,MSK1 1RI & JAR Dtt&l 

Page 23& 

;$ 61 UR 62 
; $ 6:{ OR 64 
;$ 65 UR 66 
;$ 67 OR 68 
;$ 69 UR 28 
;$ 71 OR 72 
; $ 73 UR 74 
;$ 75 OR 76 
; $ 77 UR 78 
;$ 79 UR 80 

'''' ..... ""·-······--····-··-·"•·--··"·····-""""''" -·-· ........ --·----------............. '" """ ......... ' "... --·-·-- .............. _, .................... _ .... , ............................ "'" ................. ------....................... ________ ,, ....................................... - ...... -- .. . 
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Addr 

116:H 
17635 
1763& 
l"/637 
l"/b38 
176:3'3 
17640 

{:UC·Z·l 3715£ f02B5 r/641 
UlC25 FFfff lf37C 17642 
01C26 34307 fffFf 17643 
01C27 323f6 fffff 17644 

17645 
01C28 E04UO lf lf9 17645 + 
01C29 06J5E f03C3 17646 
UlC2A 37305 fffff 17647 
01C2B 45055 F0400 17648 

17649 
01C2C E0401 334JD 17649 + 

17650 
01C2D 3437A lf46A 17651 
01C2E 433Fl l348A 17652 
0JC2F 61151 33453 17653 

l 765•l 
MJC30 E0401 3341D 17654 + 

17655 
17656 
11657 
17658 
1765'3 
17660 
17661 
17662 
17663 
17668 

UlC31 EU4U0 lf lf9 17668 + 
0IC32 0615£ F0474 17669 
U1C33 37308 fffff 11670 
01C34 fFFff 33C36 17671 
01C35 34llD ElC53 17672 

17673 
01C36 45058 f0380 17674 
0lC37 60388 fFFff 17675 
01C38 29118 fffff 17676 

. UlC39 29115 35450 17677 
01C3A 29185 3543F 17678 
01C3B Fffff 3443F 17679 

17680 
01C3C 66150 F0380 17681 
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; AFTER THE DEVICE END DELAY TinER HAS EXPIRED, THIS RUUTlNE WILL SELECT 
;ALL THE DRIVES THAT ARE Utt CYLINDER, READ THE SECTOR NUHBER UF EACH, AND 
;ATTEMPT 10 PRESENT A DEVICE END FOK ANY DRIVE fOUND TU BE ON THf DESIKED 
;SECTOR. 

SECPOL: MUVE MSK2 1 1REG & NUP URUNCYL ;GET THE DRIVE ON CYLINbEK ••. 
JSR SHBRDDS ;BITS FUR All DRlVES 
RTOR RU, R7 ; LSB' S TU R7 
QTOR R6 ;HSB'S TO R6 

SECPULl: JSR.P LOGICAL ;LOGlCAL DRIVE TO Q 
SETPGE LUGICAL_SliRJl3B & JSRP LOGICAL 
ADD DO,FUUTL1 MSK2,IREG & NOP TRKNBR 
RDREGB RANI 1R5 ;GET SAVED SECTOR NO. TH(S DRIVE 
TSTRBIT R5 1VALSECT ;VALID SECTOR NUMBER? 
BOZ.P PULLIS ;nu, SEND DEV. END 
SETPGE POLL18_SHRJlttB & BUZP POLLJB 

RTOR R7,R10 & JSR fASTSEL ;SELECT A DRIVE 
RESETR Rt & CJSR ALUZ,RDSECTA ;IF GOUD STATUS, READ SECTOR 
XOR AB 1fOUTL 1 R5 1Rl & BOZ SECPOLJA ;BAD STATUS, JUMP; CURRENT=UESlREb? 
BUZ.P PULL18 ;YES, SEND DEVICE END 
SETF'GE PULLJB_SHRJl#B & BOZP PULLJB 

; The following new (May 199U) code will reduce tioe-outs on systems that 
;have many (more than 21) drives and are doing Sector Position Relative Seeks 
;in BYPASS. This code opens a "window" on a per-drive basis to poll for a 
;larger sector range on drives that have had Device End pending for a longer 
;time than other drives. The maximum "window" opening is 7 sectors before 
;the desired sector. The window always starts at ~and opens 1 sector at a 
;time approximately every disk revolution that a sector match is not made. 

; 

JSR.P LOGICAL ;LOGICAL DRIVE NU. TO Q 
SETPIJE UJGICAL_StiRjrnB ~ JSRP LUIHCAL 
ADD DQ 1FOUTL,MSK2,IREG ~NOP LASTSECT ;LUC. OF LAST SECTOR READ 
RDREGB RAHI,R8 ;GET LAST SECTOR REAO INTO RH 
BNZ $+2 ;If ANY SECTOR, JUMP 
ALDREG Rl,RAMI & JMP SECPULlA ;SAVE CURRENT SECTOR AS LAST 

TSTRBIT RB,380 ;ISOLATE WINDOW OPENING IN Q 
XOR AO,B,R8,R8 ;DELETE THEM fRUH LAST SECTOR 
SUBB AB,FUUTL,RI,R8 ;CURRENT SECTOR < LAST? 
SUBB AB,fOUTL,Rl 1R5 & CJMP ALB,SECPOLlf ;YES, JUMP; CUR.> DES!R~D? 
SUBB AB,fOUTL,RB,RS & CJMP ALB,SECPOLIC ;NU, JUMP; LAST < DESIRED? 
CJHP AGB,SECPOLIC ;ttO, JUMP 

SECPOLlB: TSTQEOU 380 ;MAX. WINDOW OPENING? 
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Addr 

01C3D FFfFF 3343f 17682 
OJC3E 0605F F0080 17683 
UlC3F 30110 Fffff 17684 

17685 
01C40 133F5 407ff 17686 
01C41 45155 f040~ 17687 
01C42 323F2 33C47 17688 

1768;3 
0JC43 £0400 Jflf9 17689 + 
01C44 0615E f0494 17690 
01C45 37305 fffff 17691 
~lC46 3402f fffff 17692 

17693 
UJC47 61151 fFFFf 17694 

l 7b'35 
01C4B E0401 B341D 17695 + 

176% 
01C49 46150 F0380 17697 
01C4A fffff 33453 17698 

17699 
01C4B 45155 F00~1 17700 
01C4C 320ff 33C4E 177~1 

0JC4D 1E05f f~080 17702 
UlC4E l33f5 D37ff 17703 
01C4F fffff EJC53 17704 

17705 
01C50 29185 3443C 17706 
01C5l fffff 3543C 17707 
01C52 fffff E1C3F 17708 

1770'3 
17710 
17711 

01C53 41174 fffff 17712 
OlC54 41163 33C58 17713 
01C55 ffFFF 33C58 17714 
0lC56 37352 f02B5 17715 

17716 
~1C57 E0400 lflff t771& + 

17717 
01C58 El~0B 5f465 17718 
0lC59 37352 f034E 17719 
01C5A 3412E lf37C 17720 
01CSB 51307 fffff 17721 
GlC5C 323fl 33C5f 17722 
01C5D 51016 fFFFF 17723 
01C5E 433F0 3346U 17724 
01C5f 3437~ E0C45 17725 

17726 
01C60 3412E lf37D 17727 
UlC61 3714E f02B5 17728 
~1C62 FFFFF JF37C 17729 
01C63 34304 FffFF 17730 
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BUZ 
ADD 

SECPOUC: OR 

$+2 
DU,O,NSK2 & NUP Htt80 
AQ,FOUTL,R1,RAt1l 

;YES, JUrW 
;OPEN THE HlNDUW WlDER 
;SAVE UlNDUW & LAST SECTOR 

; 
SECPOLlD: OECRB R5 & PUSH ;DECR. DESI~ED SECTUR 

TSTBIT RS,VALSECT ;POSITIVE NUMBER? 
QTUR R2 & BNZ SECPOLlE ;YES, JUnP; WINDOW TO R2 
JSR.P LOGICAL ;LOGICAL DRIVE NU. TO U 
SETPGE LUGICAL_SHR_HUB & JSRP LOGICAL 
ADD DU,fUUTL,MSK2,IREG & NOP HAXSECT ;LUC. OF NAX. SECTOR THIS DRIVE 
RDREGB RANJ,R5 ;GET MAX. SECTOR TU RS 
RTUU R2 ;UINDUU BACK TO Q-REG. 

; 
SECPOLlE: XOR AB,FUUTL,R5 1Rl ;UN-SECTOR? 

; 

CJPUP.P ALUZ,PULLlU ;YES, SEND DEVICE END 
SETPGE PULUB_SHR_HIB ft CJPOPP ALUZ,PllLLlB 

T£STO 380 
BUZ SECPOLlA 

TSlBIT RS, 1 
UR ZU,Q & BNZ $+2 
SUBA DQ 1Q1MSK2 & NOP HttB~ 

DECRB R5 ' CLOUP ALUZ 
JMP SECPULlA 

;IS THE WlNDUW OPEN? 
;lf NUT, CONTINUE 

;IS THlS AN ODD SECTOR? 
;YES, JUMP; CHECK THE UlNDUW 
;CLOSE THE WINDOW 
;IF PARTIALLY OPEN, CHECK AGAIN 
;UTHERWISE, CONTINUE 

SECPULlF: SUBB AB,FUUTL,RB,RS & CJMP AGB,SECPULlB ;If CUR.> DESIRED, JUnP 
CJMP ALB,SECPOLlB ;IF LAST< DESIRED, JUMP 
JnP SECPOLJC 

End of new code. 
; 
SECPOLlA: AND ABtFUUTL,R7,R4 ;If DRIVE ON CYL. BIT IS ••• 

; 

AND AB,FOUTL 1R6,R3 & BNZ SECPOL2 ;SET FOR THIS DRIVE, JUMP 
Bra SECPUL2 
RDHSKB R2 1DRUNCYL ;ELSE, SET THE DRIVE UN CYLlNDER ••• 
JSR.P ADDABIT ;BIT FOR THlS DRIVE 
SETPGE ADDABlT_mm_H~B & JSRP ADDABir 

SECPOL2: CTL HSSM,RSTUSEL & LUAR SECPOL4 
RDnSKB R2,SECMASK 

;DE-SELECT THE PRlVE 

ALDREG R2,IREG & JSR SMBRDD$ 
SECPOL2A: HASK AB,B 1R0,R7 

QTOR Rl & BNZ SECPOL3 
MASK AB, U,IH, R6 
RESETR R0 & BOZ $+2 

SECPOL3: RTUR Rl,RU & JHP DRVNBR 

ALDREG R2,IRE6 & JSR SMBWR10$ 
HOVE HSKl,IREG & NUP DRONCYL 
JSR SMBRUD$ 
RTOR R~,R4 

;GET SECTOR PULLING MASK 
;lf ANY SECTOR [NTERRUPT PENDlNG ••. 
;ON DRIVE 0-231 JUMP 
;IF NU INTERRUPT PEND(NG ON ••• 
;DRIVE 24-31, JUMP 
;COMPUTE THE DRIVE NUMBER 

;CLEAR SECTUK MASK ALL DKlYES 

;SET THE BITS FOK DRIVES ••• 
;ON-CYLINDER SO UE WILL ONLY ••• 
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Addr Line p. f='" s.. CJl\l--SECTCJ~:: PULL :1 NH 

UlC64 323F3 EOClA 17731 
17732 
17733 

UlC6S EU400 lFlFF 17733 t 

17734 
OlC66 FFFFF 5F468 17735 
01C67 FFFFF EJC5B 17736 

17737 
UJC6B E0403 1Fl25 17737 + 
OlC69 343A7 ElC28 17738 

17739 
17741J 
17741 
17742 
17743 
17744 
17745 
17746 
17747 
17748 
17749 

0IC6A 553SE F0B00 17750 
17751 

0IC6B £0402 lflBB 17751 + 
01C&C 45058 F0400 17752 
0IC6D £100B 33475 17753 
UlC6£ 5535D F000l 17754 

17755 
01C6F EU400 1FlE9 17755 t 

01C70 375fl f02D4 17756 
01C71 20101 FFfFF 17757 
01C72 fffff 34C75 17758 
01C73 3535D F0001 17759 
01C74 3535£ f08U0 17750 

17761 
01C75 45~5D FUU3f 17762 
01C76 B2200 F00~0 17768 
OJC77 323Fl 4f00l 17764 
01C78 91Elf 887fF 17765 
01C79 El007 fffff 17766 
01C7A 433Fl 4F0~C 17767 
01C7B Cl041 B3C7D 17768 
01C7C Cl04l 887FF 17769 

17770 
01C7D 46340 f0030 17771 
UtC7E 91EUF ElC8l 17772 
01C7f 45051 f004f 17773 
UlC80 Cl041 33C82 17774 
01C8I C1041 9B47F 17775 
01C82 Cl041 FFfff 17776 
01CB3 55351 f0010 17777 

UTUR R3 L JMP POLL17E ;POLL DRlVES NOT YET UH-CYLINDER 
; 
SECPUL4: JSR.P AUDABIT ;AUD THE BlT FOR THlS DRIVf ••• 

SHPllE ADDABI r _srn~_H~B & JSRP ADOABif 
lU SECTOR PULL1N6 MASK 

LOAR $+2 
JMP SECPOL2A ;GET THE NEXT DRIVE TO POLL 
JSR. p DOUBLE i lll)IJBLE l)R I VE rm. If NEEDED 
S£TPGE UOUBLE_SH~_HttB & JSRP DOUBLE 
RTUR RlU 1R7 & JHP SECPULl ;CHECK ANOTHER DRIVE 

; THIS ROUTINE WILL DETERnlNE WHICH DMIVE IS TU BE SELECTED, UPPEK OK LOWER, 
;AND SELECT IT. THE ROUTINE UILL NUT ATTEMPT TU CORRECT ANY DRIVE ERRORS, 
;INCLUDING BEING UNABLE 10 SELECT THE DRIVE. 
;UPON ENTRY: Rl3 =PHYSICAL DRIVE NU. CLOWER>. 
;UPON EXIT: Rl = DRIVE STATUS. 

R8 = Drive flags this drive 
; ALU= 0 if normal drive status 
;REGISTERS USED: R0 1Rl 1R8 1Q & IREG. 
; 
fASTSEL: RSTRBIT Rl4 1 8U~ ;RESET SECOND DRIVE fLAG 

i 

JSR.P GETFLAG ;GET FLAGS FOR THIS UNIT 
SETPGE GETFLAG_SHRJl#B & JSRP GETfLAG 
TSTRBIT RB,TWUfER ;TWO DRIVES THIS UNIT? 
CTL HSSM,RSTUSEL L BOZ fASTSELl ;NU, JUMP; DE-SELECT ANY DRIVE 
RSTRBir R131 l ; CLEAR UPPER DRIVE NU. BIT 
JSR.P CYLU~ ;LUC. Of CYLINDER THIS DRlVE 
SETPGE CYL00_SHRJi3B & JSRP CYLU0 
UR DZ,RSBZ,RAME,Rl & NUP MAXCYLD 
SUBB DB,FUUfL,RAMI,Rl 
CJMP NAGB,fASTSELI 
SErRBI T Rl3 1 1 
srnm1 RM,Blrn 

;1/2 MAX. DRIVE CYL. lU Rl 
; If CUit CYL. IS < 112 r1AX. •• 
;DRIVE CYL., JUMP 
;ELSE, INCR. DRfVE NUMBER AND ••• 
;SET SECUND DRIVE fLAG 

fASTSELJ: lSTRBlT R1313F ;lSOLAlE PHYSICAL DKIVE NU. ONLY 
URTE HSSMA,LDDRBO & NOP U ;CLEAR DRIVE BUS OUT REGISTER 
UTUR RI L PSHLD 1 ;DRlVE NU. TO Rl 
WRTL HSSM,LDDRUSEL,Rl & CLPCNT EVCNTZ ;LOAD UNIT SELECT REGISTER 
CTL HSSM,SETUSEL ;SELECT THE DRIVE 
RESETR Rl & PSl!LD 11 ;PRESET SELECT l'If1ER 
RD HSSM,RDDRSTI,Rl & CJPUP NALUZ 1S+2 ;READ DRIVE STATUS; lf ANY, JUMP 
RD HSSM,RDDRSTl,Rl & CLPCNT EVCNfZ ;READ STATUS & DECR. SELECT TIMER 

AND DLl,B,MSKI 1R0 & NOP Hl3~ ;tflRV CR6E BITS CCHRLLH6R) 10 RO 
HRTL HSSH,LDDRUSEL,R0 & JMP St3 
TSTRBIT RI 14f ;DON'T CHECK SEEK END & SELECTED 
RD HSSM,RDDRSfl,Rl & BNZ St2 ;ANY OTHER STATUS, JUMP 
RD HSSM,RDDRSTJ,Rl & CJPCNT EVCNTZ,S-2 ;CHECK AGAIN 
RD HSSM,RDDRSTl,Rl 
RSTRBIT RI,WRJTPRUT ;DUN'T CHECK WRITE PROTECT 
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Addr 

~lC84 65141 AF0A3 17778 
17779 
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XOR ua, rnu TL, nsK i, R 1 & R rs srnnHSELECHIJNCYL tl~Ennv ; cu ECK NIJRnAL ... 
;DRIVE STATUS & RElUKN 

·······-···-··-.. --····-----------·-······ ....... __ ,,,,,, _____ , ......... _ ..... _, ______ ·--·· ________ , .. ., ........................... ·-·····-·· ······--.. ·····. 



HALE Listing: C:56ccl.src 

Addr 

17781 
17782 
l7 /83 
17784 
17785 
17786 
1"1787 
17788 
l 77B'3 

~1CB5 C1U42 fffff 17790 
U1C86 Cl042 fffff 17791 
01CB7 55352 fUUlU 17792 
UlC88 65152 f00A3 17793 
UlCB9 433Fl A3FFF 17794 

177'35 
17796 

BlC8A E040H lf lf9 17796 t 
UICBB 0615£ F04B4 17797 
01C8C 373D0 FFFFF 17798 
0ICBD 133fU 33C90 17799 
01C8E 3714D F0100 l7800 
UlCBF 34351 Af7Ff 17801 

17802 
0IC90 34100 fffff 17803 
01C91 El018 4F0~6 17804 
01C92 C1041 887ff 17805 
01C93 E1019 4f004 17806 
01C94 fffff 88494 17807 
01C95 £1018 4f006 17808 
0IC96 C1040 887FF 17809 
OlC97 El019 FFFFF t7810 
01C98 61110 fffff 17811 
91C99 35341 A3400 17812 
0IC9A f fFff £1C91 17813 

I71H4 
17815 
17816 
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; THE FOLLOWING ROUTINE WILL READ THE CURRENT SECTUR NUMBER FRUH A SELECTED 
;DRIVE. UPON EXIT: RI HILL CUNTAIH THE SECTOR NUHBER PLUS A VALID BIT ff THE 
;DRIVE HAS NORMAL STATUS <SELECTED, READY, UN CYLINDER, 1SEEK ERROR, tFAULT). 
;REGISTERS USED: RO,Rl 1R2 
;UPON EXIT:· Rl =Sector Read+ Valid sector (bit lU) if normal drive status 

Rl = 0 if abnormal drive status 
R2 = Current Vr1ve status 

; 
RDSECT: RD HSSM,RDURST1 1R2 

RU HSSM 1RDDRST1 1R2 ;READ URIVE STATUS 
RSTRBIT R2 1 WRITPRUT ;DON'T CHECK WRITE PMUTECT 
TSTREUU R2 1SKENDtSELECTtUNCYLtREADY ;NORMAL STATUS? 
RESETR RI & CRTS NALUZ ;NU, RETURN WITH Rl = U 

I 

RDSECTA: JSR.P LOGICAL ;LOGICAL DRIVE NU. TO U 
SETPGE LUGICAL_SHR_H~B & JSRP tUGfCAL 
ADD DU,FOUTL,MSK2,IREG & NOP SECTlME ;LUC. OF R.P.S. TlMER THIS DRlYE 
RDREGB RAMI,R0 ;GET R.P.S. POLLING TIAER AND •.. 
DECRB R0 & BNZ $+3 ;DECR. IT; IF NUT 01 JUMP 
ROVE MSKt,RAMI & NUP D!256 ;Preset timer = 256 
RTOR R5,RI & RTS ;FORCE UN-SECTOR & RETURN 

ALDREG RU,RANJ ;SAVE DECREMENTED TIMER 
RDSECTl: CTL HSSM,SETAG4 & PSHLD 6 ;TAG 4 ro READ SECTOR 

RD HSSM,RDDRSTJ,Rl & CLPCNT EVCNTZ ;READ THE SECTOR NUMBER 
CTL HSSM 1RSTAG4 & PSHLD 4 ;RESET TAG 4 AND ••• 
CLPCNT EVCNTZ 15 ;DELAY 1 µsec. 
CTL HSStt,SETA64 & PSHLD 6 ;SET TAG 4 AGAIN 
RO HSSM 1 RDDRST1 1 R~ & CLPCNT EVCNTZ ;RE-READ THE SECTOR NUMBER 
CTL HSSM,RSTAG4 ;RESET TAG 4 
XOR AB 1fUUTL 1Rl 1R0 ;THIS SECTOR = PREVlUUS SECTOR? 
OR »B,B,ttSKI,Rl & CRTS ALUZ,VALSECT ;YES, INCLUDE VALID B(T & RETURN 
JMP RDSECTI ;ELSE, RE-READ THE SECTOR NUMBER 
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Alldr Line f"CJF::r·lt{.)l {.) DEf"ECl I VE ·r·i:;::~1CK 

11818 
17819 

UlC9B 0F322 El239 17823 
OIC9C 433F0 FFFFF 17828 
~IC90 Uf322 Elfl7 17829 
0JC9E 373Fl f039C 17830 
01C9F 29101 FffFF 17831 
0ICA0 ffffF 354A6 17832 
OlCAl 370FF f00BA 17833 
01CA2 3605f f0200 17834 
01CA3 321FF FOOBA 17835 
01CA4 34J0f f00B9 17836 
01CA5 3410F F00B5 17837 

17838 
01CA6 3535F f0010 17839 
01CA7 0f322 EllC7 17840 
01CA8 370FF f00HA 17841 
OlCA9 4605F F0200 17842 
0JCAA FFfff 334AD 17843 
OlCAB 3410F FUOBC 17844 
01CAC fffff £ICB0 17845 

17846 
17847 
l 78(t8 

01CAD 3710f F00B6 17849 
1785U 

UlCAE 373fU f039C 17850 + 
UlCAF 3410F FOUB5 1785U t 

17851 
01CBU 37352 flCB2 17852 

17853 
01CB1 E0402 Jfl83 17853 + 
~lCB2 OF322 Ell5A 17854 
01CB3 0F322 ElCfD 17855 

17856 
0JCB4 37I0F F001B 17857 
0JCB5 5535E f0200 l7858 
01CB6 370FF F00BA 17859 
01CB7 46140 f0200 17860 
UlCBB fffFF 334C0 17861 
0lCB3 651F0 F00B5 17862 

17863 
01CBA E0402 33357 17863 t 

17864 
01CBB 34J0f F01FB 17865 
UlCBC 34llF f0lFC 17866 
01CBD 3605F f0400 17867 

1LD4U0: mu $ 

i 

CALL R2,ILDRIJN 
R£S£lR RU 
CALL R2,GTDEFCYL 
RDRAMB Rl,fRSTALT 
SUBB AB,FUUTL,R0,Rl 
CJrlf' ALB, ILU4l11 
RDRAflQ ILDFLG 
SETQBIT 20~ 
QLDRAf1 I LDFLG 
ALDRAN RU,NDCYL 
ALDRAH RU,CURCYL 

;SELECT THE DRIVE 

;GET THE DEFECTIVE CYLINDER 
;GET FIRST ALTERNAT£ CYLINDER 
;DEFECTIVE CYL.( FIRST ALTERNATE? 
; YES, JUNP 
;GET ILD FLAGS AND. I I 

;SET DEfECTIV£ ALTERNATE FLAG 

;END CYL.= DEFECTIVE ALTERNATE 
;CUR. CYL.= DEFECTIVE ALTERNATE 

ILD401: SETRBIT R1S,1U ;SET DEF. TRACK FLAG 
CALL R2, G rs THEO 

JLD401A: RDRAMQ ILDFLG 
TSTQB!T 200 
BOZ ILD402 
ALDRAf1. R~, NDHD 
Jr-IP ILD403 

;GET THE DEFECTIVE HEAD NU. 
;GET ILD FLAGS 
;DEFECTIVE ALTERNATE? 
;NU, FIND NEXT ALTERNATE 
;END HEAD = OEFECTIVE HEAD 
;FURMAT THE DEFECTIVE ALTERNATE 

THE FOLLOWING CODE WILL FIND THE NEXT AVAILABLE ALTERNATE TRACK. 
j 

ILD402: RESETRAM CURHD ;FIRST ALT. HEAD lS 0 

i 

HUVSHB fRSTALT,CURCYL 
RDRAHB RU,fRSTALT 
ALDRAn R0,CURCYL 

;First alt. cyl.= Current cyl. 

ILD403: RDMSKB R2,S+2 ;ERROR RETRY LUC. 
JSR.P SAVCONT ;SAVE IT IN CASE Of ERROR 
SETPG£ SAVCONT_SHR_HttB & JSRP SAVCONT 
CALL R2,ILDSKU 
CALL R2,HDREAD 

; SEEK rHE DR I VE 
;REAU THE HEADER 

RESETRAn SEN415 ;RESET SM-RETRY COUNT 
RSTRBlT R14 1200 ;RESET ALTERNATE TRACK FLAG 
RDRAMQ ILDFLG ;GET ILD FLAGS 
AND DO,FOUTL,MSK1,ZERO & NOP H~200 ;DEFECTIVE ALTERNATE? 
BUZ IL0403A ;NU, CONTINUE 
XOR DB,FOUTL,RAME,R0 & NOP CURCYL ;ACTUAL CYL.= DEFECTIVE ALTERNATE? 
BUZ.P ILDI15J ;YES, FORMAT DEFECTIVE ALTERNATE 
SETPIJE ILD115J_SHR_HIB & BUZP lLD115J 

ALDRAM R0,PASCNT1 
ALDRAM Rl,PASCNT 
SflQBIT 400 

;SAVE THE DEFECTIVE CYLINbER 
;SAVE THE DEFECTIVE HEAD 
;SET FORMAT DEFECTIVE FLAG 
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Addr Line f'Cll~'.M{~l· (.~ DEf.ECT I VE TF:'.f'.)CI< 

OlCBE 32lff f00BA 17868 
OlCBf fffff El357 17869 

17870 
OICCO 65Jf0 F00B8 17871 
01cc1 FfFfr 33402 17872 
01cc2 651F0 r00as 17873 
0lCC3 ffffF 33CD/ 17874 
0ICC4 45053 f00Ul 17875 
0ICC5 FFFFF 33CD7 17876 

17877 
17878 
1787'3 

0ICC6 3410F f00B9 17880 
0ICC7 3411F F00BC 17881 

17882 
UlCC8 373f0 F00B8 1/882 + 
01CC9 3410f f00B5 17882 + 

17883 
OICCA 373f0 f00BB J7883 + 
01CCB 3410f F00B6 17883 t 

OJCCC 370ff f00BA 17884 
UICCD 46140 fU400 l/885 

17886 
01CCE £0402 33861 17886 t 

0ICCf 3605f f0400 17887 
OICD0 32lff fOOBA 17888 
0ICDJ fffff El357 17889 

17890 
0ICD2 65JfJ f00BD 17891 
01CD3 fffff 33CD7 17892 
0ICD4 373F0 f00B5 17893 
UlCD5 373f l f00B6 17894 
0JCD6 fffff EICC6 17895 

1/8% 
0ICD7 373fl f00B6 17897 
U1CD8 373f0 F~2UD 11898 

17899 
0JCD9 29101 fffff 17900 
0ICDA Fffff 34CDD 17901 
0JCDB 0Cllf f00B6 179~2 

UICDC FFfFF EICB0 17903 
17904 

OlCDD 3710f f00B6 17905 
~lCDE 373Fl fUUB5 17906 
0JCDf 373f0 f0245 17907 

l 7'3UB 
0ICEO 29101 fffff 17909 
0ICE1 FFFFF 34CE4 17910 
01CE2 0Cllf f00B5 179IJ 
01CE3 fffff ElCB0 1/312 

i 

QLDRAf1 [LDfLG 
JMP ILD115J 

;SAVE ILD FLAGS 
;fURnAT DEFECTIVE ALTERNATE 

ILD403A: XOR DB,fUUTL,RAME,R0 & NOP STCYL ;IS THIS CYL.= DEF. CYL? 
; YES, JUJ1P 

; 

BUZ 1LD405 
XUR DB 1fUUTL,RAME,RO & NOP CURCYL 
BrlZ ILD406 
TSTlrn IT R3, 1 
BtlZ ILD4U6 

;IS THIS CYLINDER =CUR. CYL? 
;NU, fHIS fRACK IS ALREADY USED 
;JS THIS A DEFECTIVE TRACK? 
;YES, UE CAN'f USE If 

WE HAVE fUUND THE NEXT AVAILABLE ALTERNATE TRACK 

1LD404: ALDRAM R01 NDCYL ;SAVE THE ALTERNATE CYLINDER ••• 
ALDRnr1 RI I fltlHU ; Arm rHE AUf.RNATE liEAJ) 
ttUVSMB STCYL,CURCYL ;Defective cyl.= Current cyl. 
RDRAMB R~ 1 SJCYL 
ALDRAM R~,CURCYL 

ttUVSnB SJHO,CURHD ;Defective head = Current head 
RDRAMB RO,STHD 
ALDRAn RU,CURHD 
RDRAMQ lLDfLG ;6ET THE lLD FLAGS 
AND DQ,FOUTL,nSK1,ZERU & NOP H34U~ ;FURHAf DEFECTIVE ALREADY SET? 
BNZ.P ILDI16 ;YES, FORMAT DEFECTIVE TRACK 
SETPGE ILDl 16_5HR_H~B & BNZP [LDl 16 
SETQBIT 4UO ;SET fORMAT DEFECTIVE FLAG 
QLDRAl1 I LDFLG 
JflP I LD 11 SJ ; GU fORflAT THE Dff£CT J VE 

i 
ILD405: XOR DB,FOUTL,RAME,Rl & NOP STHD ;THIS HEAD = DEFECTIVE HEAD? 

;NU, TRY THE NEXT TRACK BNZ ILD406 
RDRAMB RO,CURCYL 
RDRAf1B RI,CURHD 
JtlP 1LD404 

i 

;GET THE ALTERNATE CYL ••• 
;AND THE ALTERNATE HEAD 

JLD4U6: RDRAMB Rl,CURHD ;GET THE CURRENT HEAD 
;GET THE nAX. HEAD l<DRAf1B R~, HAXHD I 

SUBB AB,FUUTL 1R0 1Rl ;IS CURRENT HEAD< tlAX? 
CJnP NAl3B, ILD4~7 ;tm, JIJ/1P 
ADD AZC,fOUTL,Rl,RAME & NOP CUKHD ;INCR. TU NEXT HEAD ••• 
Jf1P ILD4U3 ; AND rnY n 

; 
ILD4U7: RESETRAM CURHD 

RDRAnB Rl,CURCYL 
RDRAMB RU,HAXCYLDl 

;RESET THE CURRENT HEAD 
;GET THE CURRENT CYLINDER 
;GET MAX. DRIVE CYLINDER 

SUBB AB,fUUTL,R01Rl ;IS CUK. CYL.( MAX? 
CJnP NAGB,IL0408 ;~u, NU HURE ALTERNATES AVAIL. 
ADD AZC,fOUTL,Rl,RAME & NOP CURCYL ;INCR. TU NEXT CYLINDER AND ••• 
Jf1P lLD403 ;CHECK IT 

17913 ; 
17914 ILD408: EOU $ 
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Addr 

01CE4 37350 FUU3f 17921 RUI1SKB irn, Ufr62 
0ICE5 0F322 EUE7B 17922 CALL R2 1 ISSUlUAl ;f'1S6: 'NU ALTS. AVAlL.' 
UICE6 37350 FUU24 17923 RUnSKB RU, u1:~& 
01CE7 FFFFF EJJ34 17924 JnP I LIJ2B+ 1 ;TERMINATE THE lLD 

17'325 
17926 

01CEB 45053 F~4UU 17927 ILD41U: TSTRBIT R3 1 400 ;fU~f'lAT DEfECTlVE FLAG? 
01CE9 FfFfF 334F2 17928 BUZ lLD4 lUA ;NU, FORMAT lS COMPLETE 
OlCEA 55353 F02UU 17929 RSTRBIT R3 1 2UU i RESET DEfECTIV~ ALTERNATE 
UlCEB 3413F f00BA 17930 ALDRAN R3 1 lLDfLG 

17931 nUVSMB PASCNT1 1 STCYL ;Restore saved Defective cyl. 
UlCEC 373f0 FUlFB 17931 + RDRAMB RU,PASCNTl 
01C£D 3410F f00BB 17931 + ALDRAtl RU,STCYL 

17'332 HOVSNB PASCNT,STHD ;Restore saved Defective head 
01C££ 373f0 F01FC 17932 + RDRAtlB R0,PASCrH 
UlCEF 3410F fOOBB 17932 + AL DR AH Ru,srno 
01Cf0 3535F F0Ul0 17933 S£TRBIT Rl5, 10 ;SET DEFECTIVE FLAG AND ••• 
01CF1 ffffF ElCAD 17934 JJIP ILD402 ;FIND NEXT AVAILABLE ALTERNATE 

17935 i 
ln36 ILD410A: EUU $ 

01Cf2 34330 E1488 17945 RTOR R3,R0 & JMP IL0215 ; EX IT THE ll.D 
17'347 i 

0JCF3 37350 F003A 17948 1LD4 Jl: RUMSKB RU,Utt58 
01Cf4 OF322 EOE7B 17949 CALL R2 1 ISSCnDAl i HS ti: I • ALT. rRK. = , 
01CF5 373f0 f00AF 17950 RDRAMB R0,ALTCYL ;SET THE ALTERNATE CYLINDER ••• 
01CF6 OF322 £1270 17951 CALL R2, PR TNBX ;ANH PIWH [f 

01Cf7 37350 f0022 17952 ROt-lSKB R0,0tt34 ;CURSU~ POSITION 
OlCFB 3705F fO~UA 17953 RD11SKQ H~A 
01Cf9 0f322 EOE7C 17954 CALL R2, lSSCrlllA ;PUSlllUN TH~ CURSOK 
~lCFA 373fU F00B0 17955 RDRAl1B R0 1 ALTHEAD ;GET THE ALTERNATE HEAU ••• 
01CfB 0f322 £1270 17956 CALL R2,PRTNBR ;AND f'RlNT ll 
01CFC FFFFF Ell35 17957 JHP ILD2'3 i EX IT THE I Lil 

17958 
1795'3 
17960 TITLE 1:;:'.t::J-\D ( .. ) H!-:~f.~DER 

............................... - ..................................... --.·-···-·-------·-----
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Addr Line F::t::?)D ?) Hl:'.:?)DEP 

17%2 
17963 
17%4 
17965 
17%6 
17967 
l 7'368 
17%9 
17970 

OtCFD EU402 lf2F9 17970 + 
OJCfE 0f322 £1239 17971 
01CFF 37352 Fl00l 17972 

17973 
01DOO £0402 lfl83 17973 + 

17974 
HID01 371Uf f001B 17975 
UlDU2 373FB fUUBS 17976 
0IDU3 373FC f00H6 17977 
01D04 37750 f80U0 17978 
0IDU5 3130£ Fffff 17979 
UlD~6 37350 FIDU2 17980 

17981 
01D07 £0400 lf4C6 17901 + 

17982 
OID08 34383 Jf569 17983 
01009 BlF00 f0030 17984 
01D0A El00D fffff 17985 

l /'336 
01D0B 35355 F0IU0 17987 
UlD0C 3535F F000t 17988 
01D0D 37350 f1Dl4 J7989 

17990 
0ID0E E0400 1F4C0 17990 + 
01D0F 37350 F61A8 17991 

17992 
01010 E0400 lf4G2 17992 + 

17993 
17994 

01011 E0400 1F37C 17994 + 
17995 

UlD12 E0400 lf4DB 17995 + 
01Dl3 Fffff ElDll 1799& 

l 7'3'37 
0ID14 £10~0 fffff 17998 

17'3'3'3 
01D15 £0400 lf525 17999 + 

; 
;UPON ENTRY: CURCYL = EXPECTEn CYLJNDER 
; CURifD = EXPECTED BEAU 
;UPON EXIT: R0 = ACTUAL CYLINDER 

Rl = ACTUAL HEAD 
; R3 = fLAG BYTE 
;Registers used: R0-R4,Rll,R12,0 & IREG. 
; 
HDREAD: JSR.P SAVRET5 ;SAVE RETURN LUC. 

SETPGE SAVRET5_SHRjlltB & JSRP SAVRH5 
CALL R2,ILDRUN ;SELECT THE DRIVE If NECESSARY 
ROMSKB R2,S•2 ;SAVE RETRY-UN-ERROR RETURN ••• 
JSR.P SAVCU~T ;lN CASE Uf ERROR 
SETPGE SAVCIJfH _sHR_HnB & JSRP SAVCUrH 

RESETRAM SEN415 ;~ESET sn-~ETRY COUNT 
HDREADU: RDRAMB Rll,CURCYL ;GET THE CURRENT CYLINDER 

RDRAMB Rl2,CURHD ;GET THE CUKRENT HEAD 
OR DZ,LSBZ,MSK2,R~ & NUP H~HUUU 
UR AB,B,RU,Rl4 ;SET flND ALTERNATE FLAG 
ROMSKB RU,HDREADO ;SAVE SM-ERROR RETURN ••• 
JSR.P SAVSNRTN ;lN CASE Of ERROR 
SETPGE SAVSf1RTN_SHR_H~B & JSRP SAVSr1Rrtl 

; 
HDREADI: RTOR RlJ,R3 & JSR DRVHDR 

WRTE HSSM,LDXNCJ & NOP RDHDR 
CTL HSSM,XMCJCMD 

;CYL. TU R3 & LOAD EXPECTED HDR. 

;START READ HEADER 

SETRBIT R5,I00 ;SET SM-READ ACTIVE 
SETRBlT Rl5, 1 ;SET READ HEADER fLA6 
RDMSKB R0,HDREAD3 ;SM-DONE RETURN LOC. 
JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHR_H#B & JSRP SAVIRPT 
RDNSKB R0,61A8 ;SET 50-MS. f!MER 
JSR.P SAVSMTIM ;SAVE IT 
SETPG£ SAVSI1Tll1_SHR_H~B & JSRP SAIJSMTH1 

JSR.f' SMIRPT ;CHECK FOR AN HH£RRUP1 
SEf PGE SMIRPT _SHR_H~B & JSRP SrHRPT 
JSR.P SMTlMER ;DECR. THE llnER ••• 
SETPIJE SrH !I1ER_SBRJl3B & JS~P Slff H1ER 
JnP S-2 ;AND CHECK ASAIN 

; 
HDREAD3: ClL HSSn,DIFRST 

JSR. P liSUA lrR ; f1PC WH T LIJIJP RIJU r£ NE 
SETF'GE HSl-IAITR_SHR_H#B & JSRP HSHAl TR 
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Addr 

UlD16 37750 F800H lBUOM 
UlD17 5130E fffff 18001 
~1018 5535F F0401 18002 
01019 55355 fUIU~ 18003 

18004 
IBUU5 

OlDlA EU402 1F579 180~5 t 

01DIB Cl0Bl fffff 18006 
01DlC ClOBl C0001 18U~7 

0ID1D 45351 f 001f 18~08 

UlDlE CI083 9851E 18009 
01DlF 37160 E1306 J80JU 

18Ull 
18012 

Fri Aug 17 07:38:22 l99U 

UR DZ 1 LSBZ 1 MSK2,R~ & NOP HG8UUU 
MASK AU,B,R0 1Rl4 
RSTRBir Rl5 1 ·1Ul 
RSTRBIT R5, mu 

Paga 246 

;RESEl FlND ALT. fLAS 
;RESH 1mR. l~EAD & SrHRRIJR Fl.Alis 
;RESEl SM-ACTlVE fLAS 

JSR.P READCYL ;~EAD THE CYLINDER NU. 
SETPIJE REAUCYL_.:SW<JilB & JSRP Rt:ADCYI. 
RU HSSM 1 RDDRHU 1 Rl 
RD HSSH 1RDDRHD 1Rl & LDCT l ;READ THE HEAD NU. 1NTU RI AND •.• 
MSKRUIT Rl 1 1F ;DELETE THE URIVE NU. MSB'S 
RU HSSH,RDURFLG 1R3 & CJPCNT EVCNTZ,S ;READ HEADER FLAGS INTO R3 
MUVE SMCST,ZERO & JMP RlRN5 ;RESET CT-BUS PARllY & RETUKN 
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Mdr 

18014 
1BUJ5 

fr1 Aug 17 07:38:22 199Y Page 247 

18016 TITLE H~'.)f31"1 Df"'I{·~ ?~DDF::i:::Sf3 CHECl<ll\113 
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Addr 

18018 
18019 
18020 
18021 
urn22 
18023 
IB0i'.4 
18025 
1802& 
113027 
18028 

U1D20 4505F FB202 18029 
01D21 420FF A3FFF 18030 
01022 4505£ f0108 JB03I 
01023 420FF A3ffF 18032 

18037 
01024 E0400 lf535 18037 + 
01D25 ClOA2 fffff 18038 
UlD26 Cl0A2 4F001 18039 
01027 Cl091 887ff 18040 
01028 C20U0 FfFff 18041 
01029 45050 f0010 18042 
UlD2A FFFFf 33024 18043 
01D2B 370ff f0352 18044 

18045 
01D2C 45155 f0B00 18046 
01D2D FfFfF 3352f 18047 
0ID2E OAOff fffff 18U4B 
01D2F 460Sf FOOFF 18049 
01030 651f2 f0351 18050 
OlD31 6Ull0 33D34 18051 
01D32 ffffF 33034 18052 
~1D33 420ff Af7Ff 18053 

1m154 
0IU34 3412f f0354 18055 
0ID3S 34llF FU355 18056 
01D36 32lff f03SB 18057 
01037 370FF fU351 18058 
01030 32lff f0357 18059 

18060 
01D39 3705f f0008 18061 
HlD3A 32lff Af021 18062 

Fri Aug 17 07:38:22 1990 Page 248 

; DISPLflY 51C------------------------
; DnABADU: EUU Htt354 ;LRSI SH ONA ROOR. UPPER IF ERROR 
;DMABADL: EQU Htt355 ;LRST SH VMfl RVDR. LOUER If ERROR 
;SPARE: EUU H~356 

; VlSPLRY S!V------------------------
; DMAGUODU: EQU H~357 ;EXPECTED OHA AVDR. UPPER IF ERROR 
;DMA60UDL: EQU Htt358 ;EXPEC1ED vnn ADDR. LOHER lf ERROR 
;UVCUPY: EUU HD359 ;ONLY VALLO COPY ERROR FLR6 

DnACHK: lSTRBIT Rl5,B2~2 ;NU DATA XfER./TRUNC./ECC CORR? 
RESETQ & CRTS NALUl ;YES, RETURN NUU 
TSTRBIT Rl4 1 l~B ;READ HEADER UR H.A. FLA6S? 
RESETQ & CRTS NALUZ ;YES, DnA UAS NUf USED 

DMACHKPl: JSR.P CHKBUSY ;Check for HSSM busy 
SHPGE cmrnusv _sm~_H~B • JSRP CHKBUSY 
RD HSSM,RDDRCYLM 1R2 ;REAU THE LAST Sn ••• 
RD HSSN,RDDRCYLH 1R2 & PSHLD l ;DMA ADDRE~S UPPER .•• 
RD HSSM,RDDRCYLL,Rl & CLPCNl EVCNTZ ;AND LOHER 
RD HSSHA,RDINTR,R0 ;Read HSSH interrupts 
lSTRBIT R0 1 10 ;Did the HSSM go 'busy'? 
BNZ DHACHKPl ;Yes, Yait for not 'busy' 
RDRAHU NEXTSHL ;Get expected DNA lsb's 

lSTBIT RS,800 ;WRITE OPERATION? 
BUZ $+2 ;IF NUT, JUMP 
INCRQ ;INCR. LSB'S +l 
TSTUBIT HIFF ;ISOLATE VALID BITS 
XOR DB,fOU1L,RAME,R2 & NOP NEXTSMU ;UPPER DnA AUDR. O.K? 
XUR AQ,FOUTL,Rl,ZERU & BNZ S+3 ;NU, JUHP; LOWER ADDR. U.K? 
BNZ $+2 ;NU, JUMP 
RESETQ & RTS ;ADDRESS iS 6UUD, RETURN 

ALDRAM R2,DMABADU 
ALDRAM Rl 1DMABADL 
ULURArl DMA6UODL 
RDRAr10 NEXTSr!U 
~LDRAN DMAGUUDU 

RDMSKQ B 
DLDREG RAME & RTS SEN2~9 

;SAVE THE BAD AUDR. MSB'S ••• 
;AND LSB'S FOR DISPLAY 
;SAVE EXPEClfb ADDR. LSB'S 
;llH EXPtCllD ADUlt f1SB'S Ar-IU ... 
;SAVE THEM FOR DlSPLAY 

;SET SENSE 91 FORMAT 2 = ... 
;MDB SM DAA CHECK & RETURN 

---·-·····--·-·- ...... _,.., ......... , .................... ·----·--·--·- ·-···-··--·· .......... _ ................ , .. __ ,, ________ .. '·· .. ---·-······ ·-···-··· ...... , __ ..... ""'" .•.. ' ................ -.. --·-----·-
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Addr 

l8U64 
18065 
18066 
18067 
18058 
1BU69 
18070 
18071 
18072 
18073 
1BU74 
18075 
18076 
JB077 
le01a 
1BU79 
18080 
18081 
1H082 

0103B 4595f f0002 18087 
OlD3C FFFFF A3FFF 18088 
0ID3D 45~55 FUBOU 18089 
0lD3E FFFFF 33042 18090 

18091 
01D3f 373f2 f035C 18092 
01040 373f l f035F 18~93 

01041 fffff £ID44 18094 
18095 

01042 373f2 f0268 18096 
01043 373Fl F0269 1BB97 

18098 
01D44 45055 f0003 18099 
01045 60355 3354A 18100 
01046 0B3f J fffFf I8J01 
01047 45341 F00FF 18102 
0JD48 FffFF 33D4A J8J03 
01049 0B3F2 fFFFF 18104 

18105 
18106 

01D4A E0400 1F535 18106 + 
01D4B CI03~ fffff 18107 
UlD4C Cl030 4f00t 18108 
0I04D Cl023 887Ff 18109 
UID4E C20~4 FFFFF 18110 
UID4f 4014~ fffff 18111 
UlD5U FFFFF 33D4A 18112 

18113 
01051 61120 fffff 18114 
~1D52 &1131 33055 18115 
0JD53 Fffff 33h55 lBll& 

Fri Aug l/ 0/:38:22 199~ 

; DISPLnY 51£------------------------
;UDNBADU: EUU H335A ;LAST U-DHA ADDR. UPPER IF ERROR 
;UDMBADL: £QU Htt35B ;LnST U-DHn RDDR. LOHER IF ERROR 
;URDDMAU: EUU H~35C ;EHVIHG U-Dffn UPPER CREADJ 

; VISPLRY 51f------------------------
; UDMGOUDU: EOU Htt35D ;EXPECTED U-DMR UPPER IF ERROR 
;UDMGOODL: EQU Htt35£ ;EXPECTED U-DHR LOUER IF ERROR 
;URDDMAL: EUU Ha35f ;EHD!HG U-DHA LOUER CREADJ 

; THIS ROUTINE CHECKS TH£ U-SIDE DMA ADDRESS AT THE COMPLETION OF A U-SIDE 
;OPERATION. IF THE ACTUAL AND EXPECTED ADDRESSES AISCUNPARE, THE ADDRESSES 
;WILL BE SAVED IN THE ABOVE DISPLAYS. lN ADDITION, BlT 6 OF SENSE BYTE B, 
;FURnAT 2 YILL BE SET AND A FLAG BIT (Rl4=10UU> UILL BE SET. SETf ING THE FLAG 
;ALLOWS THE CURR£NT OP£RATION TO CONTINUE, BUT AN EQUIPMENT CHECK HlLL BE 
;GENERATED AT THE END. 
; 
CHKUDM: EUU $ 

; 

TSTRBIT Rl5, 2 
CRTS HALUZ 
TSTRBlT ~5,8~0 
Brfl CHKUDr1A l 

RDRAHB R2,URDDMAU 
RDRAMB Rl,URDDHAL 
JtlP CHKUDNA2 

;Truncation? 
;Yes, return 
;Write operation? 
;Yes, jump 

·;GET £XPEC1ED READ DNA UPPER ••• 
;AND LOUER 

CHKUDMAl: RDRAMB R2,UADDRU 
RDRAMB RI,UADDRL 

;GET EXP£CTED WRITE DMA UPP£R ••• 
;AUD Lm4ER 

; 
CHKUDMA2: TSTRBIT R5 13 ;ODD START UR ODD END FLAG? 

;YES, RESET IT; NO, JUHP 
;INCR. EXPECTED DMA ADDR. 
;ISULArE 8 LSB'S 

; 

XOR AO,B,R5,R5 & BOZ CHKUDNA3 
INCRB RI 
AND DB,B,HSKl,Rl & NOP HlfF 
BNZ CHIWDi'IA3 
lNCRB R2 

;IF THEY ARE NOT 0, JUMP 
; INCR. THE nSB' S 

CHKUDMA3: JSR.P CHKBUSY ;CHECK fDR HSSH BUSY 
SETPGE CHKBUSY _SHR_H~B & JSRP CHKBUSY 
RD HSSM,RDUARM,RU ;GET LI-SIDE OMA MSB'S ••. 
RD HSSN,RDUARN,RO & PSHLD I ;IttTU RO AND •.• 
RD HSSM,RDUARL,R3 & CLPCNl EVCNlZ ;THE LSB'S lNTO R3 
RD HSSMA,RDfNTR,R4 
AND AU,fUUTL,R4 1 Z£RO 
BtU CHKUDr1A3 

;CHECK A6AlN FOR BUSY 
; IF YES, UAI f FOR NIJT J31JSY 

XOR AB,fUUTL,R2,R~ ;MSB'S U.K? 
XOR AB,fUU"fL,P-3,~l & BNZ CHKUDf1A5 ;rm, .JIJf1P; I.SB'S IJ.K? 
BNZ CHKUDMA5 ;NU, JUMP 
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Addr 

~1054 FFFFF AF/FF 18118 
18122 

01055 4505E F10~0 18123 
01056 fFFFF A3FFF 18125 
01057 3412F f 0350 18129 
01058 3411F F035E 18130 
01D59 3410f FU35A 18131 
Ul05A 34l3F FU35B 18132 
0JDSB 3705f FU002 18133 
Ul05C 321FF F0020 18134 
01D5D 3535£ f 1U0U 18135 
Ul05E FFFfF AF/ff 18137 

18160 
18161 

Fri Aug 17 07:38:22 1990 

RTS 
; 
CHKUDMA5: TSTRUll Rl4 1 1000 

CRTS NALUZ 
ALDRAH R2,UDN6UUDU 
ALORAH Rl,UOnGOUDL 
ALDRAM RU 1 UDMBADU 
ALDRAH R3 1 UDttBADL 
RDMSKQ 2 
IJUJRAn SENW8 
SETRBIT Rl4 1 1000 
IHS 

Page 250 

;SUther~ise, nornal return 

;IS THIS THE FIRST ERROR? 
;Uf not', return 
;SAVE EXPECTED U-DMA UPPER ••• 
;AND LUHER FUR DISPLAY 
;SAVE BAD U-DMA ADDR. UPPER ••• 
;AND LOWER FUR OlSPLAY 
;MDB U-SIUE DnA CHECK SENSE 
;SET SENSE 81 FORMAT 2 
;SET THE ERROK FLAG 
;$and rP.turn 

18162 THIS ROUTINE SAVES THE EXPECTED LI-DNA ADDRESS ON READS. 
181&3 

01D5f 45155 f4000 18164 
01060 FFFFF 33566 18165 
01061 55355 f4000 18166 
01062 0A0FF FFFFF 18167 
01063 4605f F0~ff 18168 
01064 Fffff 33066 18169 
01065 0B3Fl FffFf 18170 
01066 3491F f035C 18171 
01067 321ff AF35f 18172 

18173 
18174 

; 
NXTUDMA: TSTUIT R5 140U0 

BUZ NXTUDf1Al 
RSTRBlT R5 1 40~~ 
INCRQ 
TSTQBIT Hllff 
BNZ NXTUDiiAl 
INCRB Rl 

NXTUOnAl: ALDRAnU Rl,URDDNAU 
QLORE6 RAME & RTS URDDMAL 

18175 TITLE nURE MISCELLANEOUS ROUTINES 

;ADD ONE BYTE fLA6? 
; ff NUT, Jur1P 
;RESET ADD UNE BYTE fLA6 
;!NCR. EXPECTED DMA LSB'S 
;ISOLAlE 8 LSB'S 
;IF THEY AREN'T U1 JUMP 
;ELSE, INCR. THE MSB'S 
;SAVE EXPECTED U-DMA UPPER ••• 
;AND LOWER; RETURN 
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Addr Line MORE MISCELLANEOUS RUUTlNES 

181J/ 
UIU68 fffff EU2CO 1Bl7B 

1817'3 
18180 
18181 
18ta2 
18183 
18184 
18185 
18186 
\8187 
18188 
18189 
18190 

MULTPLYD: JMP MULTPLY 

; THIS ROUTINE INCLUDES THE LOGICAL DRIVE NUNHER IN THE HEADER THAT IS 
;WRITTEN on EACH RECORD Of A DRIVE. THE 4 LSB'S OF DRIVE NUMBER ARE WRITTEN 
;IN THE 4 MSB'S OF THE UPPER CYLINDER BYTE. THE 2 MSB'S OF DRIVE NUMBER AKE 
;WRITTEN IN THE 3 nSB'S OF THE HEAD BYTE. 
; 
;UPON ENTRY: R3 = LOGICAL CYLINDER 

R'3 = RECORD NO. 
IH2 = HEAD NU. 

; R13 = PHYSICAL DRIVE NO. 
;REGISTERS USED: R0,RI,R3 & Q. 

181'31 ; 
0ID69 433f0 FfFff 18197 DRVHDR: 
01D6A 45050 F0060 18199 
UID6B 60700 ffFff 18200 
OtD6C 303Cl FFFfF 18201 
0ID6D 91Clf 4f004 18202 

18203 
01U6E 01700 8B7fF 18203 + 
UlD6F 37~5f f00ff 18212 
0JD70 31303 fffff 18213 
01D71 40330 FFfff 18214 
GJD72 91A0F 4f0~1 18215 

18216 
~1073 01733 H87ff 18216 + 
01D74 AlB3f fffff 18217 
~JD7S 9ID9f AF7ff 18223 

RESETR RU 
TSTRBIT R0,60 
XOR AU,LSBZ,R0,R0 
UR AO,B,Rl2 1Rl 
WRTL HSSN,LDDRHD,Rl & PSHLU 4 
LSHH2 R0 1R0 
ADD AB,LSBZ,R0,R~ & CLPCNT EVCNTZ 
RDnSKO Hm· 
UR AB,B,R0,R3 
AND AU, B1R'.3, R1i 
WRTL HSSH,LDDRCYL,R0 & PSHLD 1 

LS Hf f 2 R3, R'.3 
ADD AB,LSBZ,R3,R3 & CLPCNT EVCNTZ 
WRTU HSSfl,LDDRCYM,R3 
WRTL HSSM,LDDRREC,R9 & RlS 

;NU DRIVE NU. IN HEADER OPTION 
;ISOLATE THE 2 HSB'S I~ U 
;ISOLATE 4 LSB'S IN R0 
;MERGE nSB'S WITH HEAD NU. 
;LOAD HEAD NU. & DRlVE MSB'S 
;POSITION DRIVE LSB'S AND 

;MER6E DRIVE LSB'S WITH CYL. MSP'S 
;1SULAfE CYL. LSB'S IN R0 ••• 
;LOAD lHEn 
;POSlTIUN DRlVE LSB'S/CYL. ttS»'S .•• 

; AND LOAD JHEf1 
;LOAD lHE KECURD NU. & R~lURN 
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Addr Line MORE MISCELLANEOUS ROUTINES 

18230 
18231 

01D76 E0090 ffffF 18232 
01077 E407E lF58l 18233 
01D78 £407D 1F5Bl 18234 
01079 E407B lf581 18235 
Olh7A E4~77 1F5Bl 18236 
01D7B Fffff 3E57D 18237 
0JD7C 37357 f0007 18238 
UID7D ElO~B FFFFF 18239 
01D7£ £1012 fffFF 18240 
UID7F El013 FFFFf 18241 
01UB0 fFff F £034~ 18242 

18243 
01DB1 £4404 1F584 18244 
01082 E0"9U AF7Ff 18245 

1824b 
01DB3 £4404 FFFFF 18247 
UlD84 E42U8 FFFFF 18248 
01085 £4200 fffff 18249 
01086 E44~8 AF7FF 18250 

UPITGOOD: CTL SttC,UMPRST 

; 

CTL HIU,SPILCBl & JSR CLRIHO 
CTL HlO,SPlLCH2 & JSR CLRHlO 
CTL HIO,SPlLCH3 & JSR CLRHlU 
CTL Hl0,SPILCH4 & JSR CLRHlO 
CJ11P CACHE, H2 
RU~lSKB R7, 7 
CTL HSStt,RSTUSEL 
CTL HSSM,RSTAGI 
CfL HSSM,RSTAG2 
Jtlf' CLRHSStl 

CLRHlO: CTL HIO,HlOTGTS & JSK CLREF+l 
CTL SHC,UHPRST & RTS 

j 

CLREf: CTL HIO,HIOTGTS 
CTL HIO, EFl~EUS 
CTL HIO, EFREQR 
CTL HIO,HIUfGTR & RfS 

Page 252 

;DE-SELECT HAIO 
;SELECT HAI0-1 & CLEAR E.f. 
;SELECT HAI0-2 & CLEAR E.F. 
;SELECT HAIU-3 & CLEAR E.F. 
;SELECT HRl0-4 L CLEAR E.F. 
;if Cache, Toggle is already set 
; S£T l066L.E = 7 
;Clear Unit Select tag 
;Clear drive Tag 1 
;Clear drive Tag 2 
;CLEAR HSSM BUARUS & RETURN 

;THIS ROUTINE UlLL ••• 
;RESET ANY E.F. THAT ••• 
;MAY BE SET lN AN HAIU 

18278 
1827'3 
18280 TITLE Fi'.E:LAT I VE {~DDf~~t~~EiEi CUl\IVf.}i'.S I CJN CHECt=:: 1 NG 

-·-· ···-·-·-··-.. ··--· .. ··--- .. ··------- --·-···-· .................. -- ... ···--·---·---.. ---.. ··-·-··· .. -· .................... -.......... _ ............ __ ... , .. ,_ .. ___ .. _______ ........................................... ______ , ____ ,, ___ , ____ ,, _____ , 



HALE Listing: C:56ccl.src 

Addr 

18282 
UJD87 373fl FU~~6 18284 
UlDSB 45051 FU01F 18288 
01089 323f8 fffff 18189 
UlDBA 60711 FFFfF 18290 
01D8B 01711 ffFff 18291 
01D8C 353f l f00U5 18292 

18293 
18295 

OlDBD 373f2 F02D7 18295 t 

01D8E D0Ff2 fffff 18295 + 
01D8f 353F2 F02D8 18295 t 
01090 01722 lf568 18299 
01D9l 323F4 FFfFF 1830U 
01D92 34303 FFfff 18301 

18302 
0JD93 377F2 F02D9 18304 
01094 337f2 FFFFF 18308 
01095 34381 If5A4 18309 

18310 
01096 373F2 f02CD 18311 
01097 273FI F0015 18313 
01098 Fffff lfSA4 18317 

18318 
01D99 01363 fffff 18319 
UlD9A FFfFF 31D9C 18320 
01D9B UB3f4 Fffff 18321 

18322 
0JD9C 3715£ f0288 18323 
01D9D fFFFF lf37C 18324 
UJD9E 6113~ fffff 18325 
UtD9F 60140 33DA1 18326 
01DA0 FfFff A37ff 18327 

18328 

Fri Aug 17 U7:38:22 199U 

ADDRCHK: RDRAMB RI,SEN0& 
fSlRBlf RI,lF 
UTOR RB 
XUR AU,LSBl,RI,Rl 
ADD AB,LSBZ,Rl,Rl 
UR DB,B,RAME,RI & NOP SENU5 

LOWD R2 1CYLDIVAM 
RDRAnB R2,CYLDIVAH 
RDXFR SMC,,R2 
UR DB,B,RAME,R2 & NOP CYLDIVAn+I 
ADD AB,LSBZ,R2,R2 & JSR NULTPLYD$ 
QTOR R4 
RTOR R0,R3 

OR DZ,LSBZ,RAME,R2 L NUP WRDSTRK 
OR ZB,LSBZ,,R2 
RTOR R8,RI & JSR AbDRCHKAS 

RbRAMB R2,RECLNTH 
SAB DZ,B,RAME,Rl & NOP SEN412 
JSR ADDRCHKA$ 

ADD AB,B,R6,R3 
CJr1P W~ARRY, 'H2 
INCRB R4 

MOVE MSK2,1RE6 & NOP EfADDKES 
JSR sr1BRDD$ 
XOR AB,fUUTL,R3,R~ 
XUR AU,FUUTL,R4,ZERU L BNZ St2 
CRTS ALUZ 

;<GET CYLINDER MSB'S & HEAU 
;ISOLATE HEAD NO. lN U AND •.. 
; NUVE IT TU RB 
; I SIJLATE CYl.l NUER r1SB' S AND ... 
;MOVE THEM lNlU POSillUN 
;nERGE NITH THE CYLINDER LSB'S 

;< ~Cylinder divisor 
; GET 12 llSBS 

;PUT IH UPPER RE6151ER 
;OR Ill 12 LSBS 

;COMPUTE WURD RELATIVE CYLINDER 
;nSB' s ro R4 
;LSB'S TO R3 

;< 1/4 WORDS PER TRACK TIMES 2 ••• 
;TIMES 2 AGAIN, TinES •.• 
;HEAD NU.= FILE WORD RELATIVE HEAD 

;RECORD LENGTH TIMES ... 
;<RECORD NUHBER -I 
;COMPUTE flLE WORD RELAllVf RECORD 

; ADD HURD NUtlBrn 
;lF NU CARRY, JUMP 
; HlCR. MSB' S 

;llEr SAVED l<ELArfVE ADJ)Rf.SS 
i LSl:l' S THE SMlE? 
;NU, JUttP; nSB'S THE SAME? 
;YES, RflURN 

18329 {"H)[H;:'.f'.:f3f.:i VI I EiCClMf'f'..)F:'.I::::" POSSIBLE ALU fAlLLIRE OR SNB t-1£f'lURY FAILURE. 
18330 
18331 

01DAI 37350 F00B0 18331 + 
0IOA2 34J0F f0021 18331 + 
01DA3 fFFFf E04AD 18332 

SETMBIT 80 1SEN209 
RDr1SKB RU,80 
ALDRAM R0,SEN209 
Jr1P READ62 

;Set Sense = ALU failure 

;SEND EQUIP. CHECK 
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Addr 

18333 i 
01DA4 fffff Jf56B 18334 ADDRCHKA: JSR MULTPLYD$ 
0lDA5 01303 fffff t8335 
01DA6 fffff Alfff J8336 
UlDA7 083f 4 Af7ff 18337 

18338 
1833'3 

AUD AB,B,R0,R3 
CRTS NCARRY 
INCRB R4 ~ RTS 

Page 254 

;AUD THE LSB 1S 
;If NU CARRY, RETURN 
;!NCR. nSB'S AND RETURN 

18340 TJTLE HSSf''I D?-Yf {~ P(-YfH CCll\ff:· J Dt'.::l\ICt~ TE~rr 
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Aadr 

18342 
1B:H3 
18344 
18345 
18346 
18347 
18348 
18349 
18350 
18351 
18352 
18353 
18354 
18355 
18350 
18357 
18358 
l.8359 
18360 
18361 
18362 
18363 
18364 

0JDAB 3710F F0018 IB3BU 
18'.381 

OlDAY 37350 F004U 18381 + 
OIDAA 3410F f~009 18381 + 
0JDAB 341UF F0021 18382 

18383 
01UAC 37350 flDUB 18384 

18385 
0IDAD EU4a0 lf4C6 1B3B5 + 
OlDAE 37352 FlDBl 18386 

18387 
UlDAf £0402 lf2F9 18387 + 
01DB0 £46f0 £1DU8 18388 

1838'3 
01DB1 373f2 f0018 18390 
01DB2 611Cl fFFFF 18391 

18392 
01DB3 E040U 13EIB 18392 t 

01DB4 343B4 FFFfF 18400 
OIDB5 61110 ffFFF 18402 

18403 
01DB6 E0400 l3E27 18403 + 

fri Aug 17 07:38:22 t99Y Page 255 

; nus RUUTUIE (S HlE HSSr1 DATA PAHi CONflDf.NCE rEsr. (f tmRKS [N 

;CONJUNCTION WITH lHE nPC TO: 
1. DOUBLE CHECK THE DRIVE POStrIIJfl. 1. £., CORRECT CYLINDER ~ HEAi) 
2. CHECK THE XnCl BYTE-TO-WURD CONVERSION. 
3. CHECK THE XHCI UURD-TO-BYTE CUNVERSlUN. 
4. CHECK DATA THRU lHE MDB. 
5. CHECK r1DB SEUUENCER OPERAf lON <READ & WRlTE UATA>. 
b. CHECK PRUPER DMA UPERAllUN CSM & LI-SIDE) 
7. CHECK Dlf FIFO <READ HEADERS>. 

; lHIS CONFIDENCE TEST WlLL BE EXECUTED PRIOR lU THE READ UR WMllE Of THE 
;FIRST RECORD OF A DATA TRANSfER. NORttAL ERROR RECOVERY PROCEDURES U!LL BE 
;ATTEMPTED WHEN READING HEADERS. HOWEVER, NU ERROR RECOVERY WlLL BE ATTEMPTED 
;!F ANY ERROR IS ENCOUNfERED UHllE EXECUTING THE CONFIDENCE TEST. 
; 
;UPON ENTRY: Rll = CURRENT CYLINDER (LOGICAL) 
; Rl2 = CURRENT HEAD 
;Registers used: R0,RI,R3-R5,R8,Q & IREG. 
; 
BYTE2WD: EQU Htt2C 
WD2BYTE: EQU H~2D 

;MPC BYTE-TO-WORD RUUTlNE 
;MPC WORD-rO-BYfE ROUTlNE 

; 
PATHCHK: EQU $ 

RESETRMl SEN415 
SETABIT 40 1 SEN1~9 
RUNSKB RU,4l1 
ALDRAA R0,SEN1~9 

ALDRAn RU,SEN2~9 

;RESET SM-RETRY COUNT 
;llSS11 rest f a1lure Sense 

;To Sense 9, Format 2 also 

RDnSKB R0,HDREAD1 ;KEAD HEADER RETRY ON ••• 
JSR.P SAVSMRTN ;ERRUR RETURN LOC. 
S£TPGE SAVSNRlN_SHRJlttB & JSl<F' SAVSMRTN 
RDASKB R2,StD»3 ;NORMAL RETURN LOC. 
JSR.P SAVRET5 ;SAVE IT AND ••• 
SETPIJE SAVRET5_SHR_HIB & JSRP SAVRETS 
CTL HIU,DENCHT & JMP HUREADl ;READ A HEADER; DISABLE HAIU TASS 

RDRAMB R2,SEN415 ;GET THE RETRY COUNT 
XOR AB 1fOUTL,Rl2 1Rl ;ACTUAL HEAD = EXPECTED HEAD? 
CJSR.P NALUZ,SHERRI0 ;NO, ATTEMPT ERROR RECOVERY 
SETPl.iE Sf1ERR10_5l!R_H~B & CJSRP NALUZ,Sr1ERR10 
RTOR R 11, R4 ; txPECTED CYL. 10 R4 
XOR AB,FOUTL,R4,R0 ;ACTUAL CYL.= EXPECTED CYL? 
CJSR.P NALUZ,SMERRll ;NO, ATTEMPT ERROR RECOVERY 
SETPl.lE Sf1ERRll_SHR_HttB & CJSRP NALUZ,Sf1ERRll 
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Addr Line HSSr·1 [){~·r ?~ P{~TH CUl\lf" I DEl\ICf~: "!" E'..~~;T 

OlDB/ 433FA FfFFF 18404 
01DBB 3710f f00J8 18405 

18406 
0JDB9 £0402 lflBB 18406 + 
OlDBA 333FA FFFFF 18417 

18418 
01DBB fffff 33DBf 18419 
OlDBC 45058 F00FF 18420 
01DBD 60130 fffff J8421 
OlDBE E45Ff 33E21 18422 

18423 
18424 
18425 
J8426 
18427 

UIDBF Blf 00 f0~2C 1H428 
UlDCO El00D Fffff 18429 
01uc1 37350 r0003 18430 

18431 
0JUC2 £0400 lf4C4 18431 + 
UtDC3 37350 f 1E27 18432 

18433 
UlDC4 E0400 lF4C6 18433 t 

01DC5 37350 F1El2 18434 
18435 

0JDC6 £0400 Jf4CU 18435 + 
OlDC/ 37160 Fffff 18436 
0JUCB fffff lf630 18437 

18438 
18439 
18440 
18441 

01DC9 433F8 FFFFF 18442 
OIDCA 3715E F03Ef 18443 
0IDCB 37352 f0004 18444 

18445 
01DCC 37354 f0004 18446 
HlDCD E4410 1F607 18447 

18448 
01DC£ 373D3 fFfff 18449 
UlDCf 373A4 FFFFF 18450 
OJDD0 E457f fffFF 18451 
OlDUI 133f2 FFFFF 18452 
01UD2 f.45ff lf611 18453 
UlDD3 6114~ ffFFF 18454 
01UD4 60130 33DD6 18455 
01DD5 333f2 33508 18456 
0JDD6 OB3f8 FFFff 18457 

RESETR RlU ;CLEAR SECOND TEST FLAG 
RESETRAM SEN415 ;RESET SM-RETRY COUNT 

PATHCHKU: JSR.P GETFLAG ;GET EXPECTED HEADER FLAG 1Nf0 RB 
S£TPG£ Gm LAG_SHR_trnB & JSRP GETfLAG 
UR ZB, B,, RIO 

; 
PATHCHKJ: BNZ PATHCKlAS 

rsrnB n Ra, 1rnrr 
;IF SECOND T£ST fLA6, JUMP 
;ISOLATE SIGNlFICANT BlTS IN U 
;ACTUAL FLAGS = EXPECTED FLAGS? 
;rm, ERROR EXlr 

XOR AQ,fUUTL,R3 1 ZERO 
CTL HIO,CLRHSIA ~ BNZ PATHERR2S 

; THE DRIVE IS POSITIONED PROPERLY. lHlS CODE WILL VERIFY THE PASSING Of 
;DATA FROM THE Dlf & MPG THROUGH THE NUB & PROPER ASSEMBLY Of THE DATA 
;<BYTES) INTO WORDS ON THE XMCI. 
; 
PATHCKlA: WRlE HSSM 1LDXMCJ & NOP BY1E2WD 

GIL HSSM,XNCJCMD ;INff(AJE BYJE-TU-WURU CHECK 
RDMSKB R0 1 HttD~3 ;10-MS. TlMER 
JSR.P SAVUT!tt ;SAVE IT IN CASE OF flME-OUf 
SETPGE SAVUTIM_SHR_HttB & JSRP SAVlll lrl 
RDttSKB R0 1PATHERR5 ;ERROR RETURN 
JSR.P SAVSMRTN ;SAVE IT JUST IN CASE 
SHP!JE SAVSnlHN_SHR_H~B & JSRP SAVSMRrN 
RDMSKB RU,PATHERR~ ;SM-DUNE (ERROR) RETUKN 
JSR.P SAVIRPT ;SAVE IT (N CASE OF ERROR 
SETP6£ SAVIRPT_SHR_HttB & JSRP SAVIRPT 
11ovE sr1csr, zrnu 
JSR AStll,IRDS ;ASSEMBLE REFERENCE WORDS 

; THJS CUDE WILL READ 4 WORDS fROM THE XMCI VIA THE U-BUS AND COMPARE THEM 
;UlTH THE EXPECTED VALUES THAT HERE PREVIOUSLY STORED. 

; 

RES£TR RB 
HOVE ASK2,IREG & NOP HORD0-1 
RDMSKB R2 14 

PATHCHK2: RDMSKB R4 14 
CTL IHO,HSir1GfS ti JSR CBKTAli$ 

RDR£GB UBR2,R3 
RDREIJB UBR1 1R4 
CTL HIU,SlDACK 
DECRB R2 
CTL Hl01 CLRHSIM & JSR RDNEXTS 
XOR AB,FUUTL 1R4 1 RU 
XOR AU,fUUTL,R3,Zf.RO & BNZ $+2 
UR ZB,B,,R2 & BUZ S+3 
lNCRB RB 

;Reset data error count 
;LUC. or REFERENCE DATA 
;No. of words to check 

;SET IDR t!ASK 
;CHECK fUR AN IDR 

;READ DATA 12 MSB'S AND ••• 
;24 LSB'S 
;ACKNOWLEDGE lHlS HURD AND ••• 
;Uecr. word count 
;GET THE REFERENCE DATA 
;DATA 24 LSB'S U.K? 
;NU, JUMP; 12 MSB'S U.K? 
;Yes, jump; Check word count 
;lncr. data erior count 
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Addr 

UlDD7 333F2 FFFFF 18458 
OlDDB 3494~ 33DCC 18459 

18460 
01UU9 E4420 fFFFF 18461 
UlDDA 3705F F00UF 18462 
UlDDB 46363 fFFfF 18463 

18464 
OJDUC E04UU 33BBA 18464 + 

18465 
OlDDD 37352 FlDUf 18466 

18467 
01DDE E0400 1F372 18467 + 

18468 
OlDDf £0400 1F4E6 18468 + 
01DE0 FfffF ElDDD 18469 

18470 
OIDEl 333f8 Fffff 18471 
01DE2 ClUCO 33E25 184/2 
01DE3 Cl0G0 FfffF 18473 
01DE4 FFFFF 33El4 18474 

18475 
01DE5 E0400 1F342 18475 t 

; 

fri Aug 17 0/:38:22 1990 

UR ZB,B,,R2 
ALDREGU R4,ZERO & BNZ PATHCHK2$ 

CTL !llU, HSHl6TR 
RDnSKQ HttF 

Page 25/ 

;Check ~ord count 
;If NUN-ZERO, READ NEXT WURD 

;CLEAR HAIU SlHULATE TAGS 

AND DU,B,SMCST 1R3 ;ANY PARITY ERROR? 
BrlZ.P IR?fl2tl ;YES, PROCESS Ir 
Sfl f'GE I Kr'l l L+l _5HR _ Htt B & Brm lRPll 2+ l 

PATHCHK3: RUMSKB R2 1$+D#2 
JSR.? UlRPT ;CHECK FUR U-CUMPlETE 
SETPGE UlRf'T _SHRjfitB & JS!\P UIRPl 
JSR.P Uflr1£R ; Ir'S NIH, UECR. flr1£R ... 
SETPGE UTIMER_SHR_HttB & JS!t'.P UWlER 
JNP PATHCHK3 ;AND CHECK AGAlN 

OR ZB,B,,RB ;Any data errors? 
RD HSSM,RDDREC,R0 & BNZ PATHERR4 ;Yes, error out 
RD HSSM,RDDREC,R0 ;Read the test status 
BNZ PATHERRlS ;IF NUN-ZERO, PROCESS ERROR 
JSR.P CLRHSSMA ;CLEAR THE HSSn BOARDS 
SETPGE CLRHSSr1A_sHR_H~B & JSRP CLRHSSnA 
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Addr 

18477 
18478 
18479 
18480 

01DE6 Btf00 f002D 18481 
01DE7 £1000 fffFF 18482 
01DE8 3715E f03Ef 18483 
01DE9 37358 F0004 J8484 
01DEA 37350 f lDfC 18485 

18486 
OlDEB £0400 lf 4C0 18486 + 
0JDEC 37350 f2B5E 18487 

18488 
0JDED £0400 Jf4C2 18488 t 

0IDEE E4410 ffFff 18489 
0IDEf 37354 f0002 18490 

184'31 
0IDF0 £4402 1F611 18492 
OlDf l 721FC FFFFF 18493 
0JDf2 749UB FffFF 18494 
01Df3 741UA lf6U7 18495 

184% 
0lDF4 £4401 ffFFF 18497 
01Df5 E45Bf fffff 18498 
0IDF6 133f8 Fffff 18499 
01DF7 E45FF 33Df~ 18500 

18501 
01DfB £4402 fffff 18502 

18503 
01DF9 £0400 lf37C 18503 t 

18504 
~lDfA £0400 Jf4DB 18504 t 

01DfB fffff E1Df9 18505 
18506 

01DfC £4420 4f001 18507 
01DFD Cl0C0 887ff 18508 
01DfE 333fA 33£14 18509 
UlDff ~F30A 33E0l 18510 
01£00 343B4 ElDB9 18518 

18520 
18521 
18522 
18523 

01£01 Blf00 f0002 18524 
U1E02 EIOUD fffff 18525 
01E03 E46f l fffff 1B52b 
UlEU4 3710F f0009 18527 

Fri Aug 1/ U/:38:22 199U Page 2!58 

; THE DRIVE POSITIUtl HAS BEEN VERIFIEU. YHE DArA PAlH FRfln rHE Dlf, "flflW 
;THE MDD AND THE XMCl BVTE-TU-WURU CONVERTER HAS BEEN VERlflEb. NUU THE DATA 
; PA rn 1 N THE OPPos ITE u IREC r rnu tHLL BE CHECKED. 

WRYE HSSn,LDXMCJ & NOP WD2BYTE 
CTL HSSH,XMCJCMD ;INITIATE WORD-TU-BYTE TEST 
MOVE nSK2,IREG & NOP WORD0-1 ;LUC. Of REFERENCE WORD U 
RDtlSKB RB, 4 i rm. Of UURDS TU URITE 
RDNSKB R~,PATHCHK6 ;SH-DONE NORMAL RETURN 
JSR.P SAVIRPT ;SAVE IT 
SETPGE SAVIRPT_SHRjfttB & JSRP SAVIRPT 
RDMSKB R0,2B5E ;20-NS. SM-IRPT. TIMER 
JSR.P SAVSnTIM ;SAVE IT 
S£TPGE SAVSNlltl_SHR_H!tB t"( JSRP SAVStlTHl 
CTL HIO,HSIMGTS ;ENABLE HAIG SIMULATE TAGS 
RDNSKB R4 t 2 ; Sfl THE ODRH! nASK B n 

i 
PATHCHK5: CTL HlO,HDRVGTR & JSR RDNEXTS ;GET THE NEXT DATA WORD 

;LOAD U-BUS DATA BITS 35-24 
;LOAD LI-BUS DATA BITS 23-12 

; 

NQLUREG UBR3 
NALDREGU R~,UBR2 
NALUREIJ lW, UBRl & JSR CIKfAli$ 

CTL HlO,HDRVG"fS 
CTL H IO, SUUACK 
DECF:B RB 
CTL HIU,CLRHSIM & BNZ PATHCHK~S 

jLUAD B!fS 11-0 & CHECK FUR UDREQ 

;ENABLE DATA TU THE U-BUS 
;ACKNUHLEDGE THE UURD 
;DECR. WORD CUUNT 
;lf NOT U, LOAD NEXT WORD 

CTL HlO,HDRVGTR ;DISABLE DATA FRUH LI-BUS 
JSR.P SNIRPT ;CHECK FUR SH-DUNE 
SETPGE SNIRf'T_SHRJH!B & JSRP StllRPT 
JSR.P SMT!MER ;IT'S NUT, DECR. TIMER ••• 
SETPGE SnTH1£R_SHR_HttB & JSRP s~n HIER 
JMP S-2 ;AND CHECK AGAIN 

PATHCHK6: CTL HIO,HSIHGTR & PSHLD 1 ;DISABLE HAlO SlHULATE TAGS 
;SH-DONE; READ THE TEST STATUS 
;If NON-ZERO, PROCESS THE ERROR 

RD HSSM,RDDREC,RO & CLPCNT EVCNTl 
OR ZB,B,,Rl0 & BNZ PATHERRlS 
ADD DlC 1B1 ZERO,Rl0 & BNZ PATHCKGA 
RTUR Rll,R4 & JMP PATHCHK0 

;IF SECOND TEST, DUNE; SET 2ND TEST 
;DU THE SECOND TEST 

;TME HSSfrl DATA COMf lDEMCE Dl{lGMCJSTJC HAS cor·1PLt:TEl.1 SUCC:t.SSf"ULL.Vn 

i 
PATHCK6A: WRTE HSSN,LDXMCJ & NUf' HSWAIT 

CTL HSSH,XMCJCMD 
PATHCHK7: CTL HIO,ENCHT 

RESETRAH SEN1U'1 

jHSSM WAIT LOOP 
;DO rf 
;ENABLE CHANNEL TAGS 
;RESET SENSE 9, FORMAT 1 AND •.• 



llALE Listing: C:56ccl.src 

Addr 

OlE05 37l0F F0021 18528 
0JE06 3437A Af7ff 18530 

lS5·iU 
0IEU7 3705f f0130 18541 
01E08 4611U C0064 18542 
01E09 ffff f 33EUD 18543 
01E0A 15lC4 B8623 18544 
OJEOB 46110 93E09 18545 
UlEUC ffFff AF7FF 18546 

1854"/ 
0IE0D E4402 Fffff 18548 

18511'3 
0JE0E £0400 lf37D 18549 + 
UlEUF 37U5f FU130 1855U 
0IE1U fffff ElEtlA 18551 

18552 
0IE11 0flEE E003B 18553 

fr1 Aug 17 07:38:22 199U 

RESETRAl1 SEU209 
RTUR R7,Rl0 & RTS 

Page 259 

;SENSE ~, FORMAT 2 
; $Return 

CHKTAG: RUnSKU 13U ;STANDARD SM-SIDE MASK 
AND DU,FUUTL,INTRl,ZERO & LDCT l~U ;ANY ALLOWED INTERRUPT? 
BNZ CHKTAG2$ ;YES, PROCESS IT 

CHKTAGl: AND DB,fUUTL 1HSlnST,R4 ~ CJPUP EVCNTZ,PATHERR3S ;EXPECJED TAG? 
AND DU 1FUUTL,INTR1 1 ZERU & CJPCNT NALUl,S-2 ;NU, CHECK ASAlN 
RTS ;EXPECTED TAG RECEIVED, RETURN 

; 
CHKTAS2: CTL HlO,HUMVGTR ;DISABLE DATA fRUM LI-BUS 

JSR.P SMIRPT•l ;PRUCESS AN ERROR 
SE"fPSE SMl!Wf+l_SHR_HttB & JSRP SMlRPl+J 
RDMSKU 13U ;ERRUR COULD WJT BE PRUCESSEU, 
JrlP CHKTAf:il ; CWH1NU£ tH£CK1Nli 

; 
RDN£XT: INCRD IREG,IREG & JNP SNBRD 

"' '"" '" ......... _ .. ,,,._,,_,,_ .. ,, ____ .......... _ .. ____ , . .,, ......... ____ ,_, __ ,,, ___ . _____ ,, ____ ,, __ -----
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Addr 

18555 
18556 -··----- CUNf:· 1 m~:l\ICt:: 'fEffT LF:'.F:'.Uf·:: 1·:··r;:'.CH::.:1·'.:"£:)H l Nb --·-----
18557 
18558 ; THlS CUDE SETS UP THE 3 LSB'S Uf SENSE BYTE 9, FORMAT 2 TU DEflNE THE 
18559 ;FAILURE. THE FAILURE COUE VALUE OF THESE a1rs MEANS: 

18568 
01£12 C10C0 ffFff 18569 
01El3 c1ec0 8F7Ff 18570 

18571 
01El4 FfFFF 5F629 18572 
01E1s 45e50 r0020 18573 
01El6 FFFFF 33618 18574 
0IEI7 37341 5f803 18575 
01£18 45050 F0040 18576 
U1El9 fFFFF 336IB 18577 
UlElA 37341 5F804 18578 
01E1B 45050 f0000 18579 
01ElC FfFFf 3361E 1858~ 

0IflD 37341 5f800 18581 
01ElE 45050 FUOUl 18582 
0IEIF fffff 33627 18583 
01E20 37341 5F801 18584 

18585 
0JE21 37351 f~005 18586 
0lE22 FFFFF ElE29 18587 

18588 
01E23 37351 F0006 18589 
0lE24 E4402 ElE29 18590 

18591 
01£25 37351 f0002 18592 
01E26 FFFFF ElE29 18593 

1859il 
0IE27 37351 f0007 18595 
01E28 Fffff ElE2A 18596 

18597 
01E29 3710f fU01B 18598 
01E2A 370FF FU~21 18599 
0JE2B 30Jlf F0021 18600 

186\ll 
01£2C £0400 If34U 18601 + 
UlE2U E4420 Fffff 18602 
0IE2E E46f l E04AD 18603 

ll3604 

lB~:iEifJ RI -- Sf.t: UTHt.f~ BV"I 1::~i 
18561 1 - WORD-fO-BYfE MCSCOMPARE 
J85G2 2 - BYlE-10-WORD MISCOMPARE 
U3~63 

lB~5G4 

1B%~ 

18~i66 

U3!56l 

3 - DMA fAILURE CEARLY COMPLEfE) 
4 -~ U-SIDI::. DMA FAlU.ffU:. (NCI CCIMF'LETU 
5 - HEADER FLAG MCSCUMPARE 
6 - UDR OR IDR TAG MISSING 
7 - UNDEFINED ERROR 

PATHERR0: RD HSSM,RDDREC,R0 
RD HSSM,RDDREC,RO & POP 

; 
PATHERRI: LDAR PATHERR7S 

TSTRBlT RU, W 
BIJZ $t2 

; 

RURESB MSKl,Rl & JAR Htt3 
fSTRBIT RU, 4U 
BOZ $+2 
RDREGB NSKl,Rl & JAR H~4 
lSTRBll IW, 00 
BOZ $fl 
RDRE6B MSKl,Rl & JAR HUU 
TSTRBtr RU, I 
BUZ f'ATHERR5$ 
RDREGB HSKl,Rl & JAR 1 

PATHERR2: RDMSKB RI,5 
Jf1P PATHERR7 

j 

PATHERR3: RDMSKB Rl,6 
CTL HIO,HDRVGTR & JMP PATHERR7 

; 
PATHERR4: RDMSKB Rl,2 

Jf1P PA TUERR7 
j 

PATHERRS: RDMSKB Rl,7 
Jr1P PA THERR7+1 

j 

;SM-DON£ CfRRUR) IRPT. 
;READ ERROR STATUS 

;EARLY COHPLfTE? 
;rm, JUnP 
;fAILURf CODE=3 
; NIJ conru: r l urn 
i NU, JUMP 
; FA l LIJRF. CIJUE =4 
;Cspare) 
;NU, JUMP 
;fAILURE C:ODf= 
;DATA MISCUf1PARE? 
; If NUT, THIS 15 HlPUSSIBt.£ 
;FAILURE CIJDE=l 

;HEADER FLAG MlSCUMPARE 

;UDR OR JDR TAG MISSING 

;BYTE-TO-WORD MISCOMPARE 

;UNDEf lNED ERROR 

PATHERR7: RESETRAn SEN415 ;RESET SN-RETRY COUNT 
RDRAHU SEN2U9 ;GET SENSE 91 FURHAf 2 ANU .•• 
OR AU,FOUTL,Rl,RAHE & NOP SEN209 ;INCLUDE THE FAILURE CUDE 

PA rHtRR8: JSR Ip CLRHSSf-1 ; CLEAR HSSf1 BOARDS 
SETPGE CLRHSSN_SBR_HtiB & JSRP CLRHSSfl 
CTL lHU,HSinGTR ;OISA31.E HAIO SH1Ul.ATE rAl]S 
CTL HIU,ENCHT & JMP READ62 ;ENABLE CHANNEL TAGS AND ••• 

SF.ND PERMANENT EQUIP. CHECK 
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Addr 

1U6U6 
I86U7 ; THIS ROUTINE ASSEMBLES 4 REFERENCE WORDS ANO STORES THEM lN sno MEnURY 
18608 ;<DISPLAYS 55U-553) FUR USE LATER. 
18609 ; 
18610 ;UPON EHTRY: RB = HEADER FLASS 
18611 R4 = CYLINDER 
18612 Rl2 = HEAD 
1B613 
18614 

01£2f mFlEE EOU44 1Bb15 
18616 

01£30 433f0 fffff 18627 
UlE3l 45050 f0U60 18629 
OJE32 303Cl FFfFf 18630 
UlE33 60700 4f0U4 18631 

18632 
\HE34 01700 8ff/FF 18&:32 + 
01£35 31040 FFFff 18633 
01E36 4614E FU0ff 18634 
01£37 660Ef Fffff 18635 
0lE38 DOFFD 4F00l 18636 

18637 
01E39 01700 887Ff 18637 + 
0I£3A 30300 C0003 18638 
UlE3B 45058 F0Uff 18639 
01E3C 336f0 9863C 18640 

18641 
01E3D 01711 fffff 18642 
01E3E 01711 FFfff 18643 
0J£3f 31310 fffff 18644 
01E40 3715E F03f0 18645 
0JE41 45150 FU010 18646 
01E42 FFfff 33£51 18647 

18648 
OIE43 35350 F0005 18649 
UIE44 Fffff lf37D 18650 

18651 
UlE45 370Sf f0555 18652 
UlE46 DUFfU FfffF 18653 
01£47 35350 fUS55 18654 
01E48 ffffF lf62F 18655 

18656 
01E49 3705f FU222 18657 
0IE4A DUffU Fffff 18658 
01£4B 3535~ F022A 18659 
01E4C Fffff lF62f 186&0 

18661 
01£4D 3705F f0AAA 18662 
UlE4E D0ff0 Fffff 18663 

WRTNEXT: lNCRD IREG,lREG & JnP SMBWRT 
; 
ASMWRDS: RESETR RU 

rsrnB IT RO, 60 
OR AU,B,RI2 1Rl 
XOR A0 1LSBZ,R0,RO & PSHLU 4 
LSHFT2 R0,R0 
AUD AB,LSBZ,R0,RU & CLPCNT EVCNTZ 
UR AB,O,R4,RU 
AND UU,FOUTL,MSKl,IREG & NOP HnFF 
XOR DU, Q, IREG 
RDXFR SHC,,R0 & PSHLU l 
LSHf'T2 RO,R0 
ADU AB,LSBZ,RO,RU & CLPCNT EVCNTZ 
UR AQ 1B,R0,R0 & LDCT 3 
TSTRBIT RS, UBFF 
OR ZB,LSBQZ,,RU & CJPCNT EVCNTZ,S 

ADD AB,LSBZ,Rl,RJ 
ADD AB,LSBZ,Rl,Rl 
OR AB,B,RI,RU 
NOYE NSK2,IREG & NOP WORU~ 
TSTBIT R0 110 
Bra ASf10UD$ 

SET RB IT RU, 5 
JSR srrnimrn 

RDMSKQ 555 
RDXFR snc,, RU 
SfrRBIT R0 1555 
JSR URTNEH$ 

RDNSKQ 222 
RUXfR sm:,, RU 
SETRBIT RU, 22A 
JSR URHlfff$ 

RUMSKQ HttAAA 
RDXFR Sr1C,,RU 

;NU DKlVE NO. IN HEAD~R OPTION 
;ISOLATE THE MSB'S [NU 
;MERGE WlTH HEAD INTO RI 
;URIVE LSB'S ru RU AND ... 
;nUVE THEM INTO POSlTION 

;nERGE WlTH CYLINDER lNTO Q 
;CYL. B LSB'S ro IRES AND ••. 
;8 MSB'S TU Q; STRUBE XfER. REG. 
;8 LSB'S TO RU-UPPER AND .•• 
;MOVE THEO INTO POSITION 

; r·JERGE THE tlSB' S 
;ISOLATE DRIVE FLAGS [NU 
;POSITION fLAGS & CYLINDER 

;MOVE THE HEAD ••• 
;NUMBER INTO POSITION 
;MERGE WITH CYLINDER 
;LOC. Uf FIRST HURD 
;UDD HEAD NUNBER? 
; YES, JUiiP 

;INCLUDE EVEN LSH'S (NIBBLE) 
;SAVE HURD 0 

;WORD 1 MSB'S = 555 
;n!DDLE BITS = 5j5 
;LOWER BllS = 555 
; SAVE WJRD 1 

;WUKD 2 nSB'S = 222 
;MIDDLE BITS = 222 
;LOWER BITS = 22A 
;SAVE IWRD 2 

;WURD 3 MSB'S = AAA 
;MIDDLE BITS = AAA 
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Ad or 

UlE4F 35350 fUAAA 18664 
01£5~ Ffff f ElE2f 18665 

18666 
01£51 3535~ f U~02 18667 
UlE52 FFFFF 1F37D 13668 

18669 
Ul£53 3705F fU222 18670 
UlE54 D~FF0 FFFFF 186/l 
0JE55 35350 FU2AA J8672 
01E56 FFFFF lf62f 18673 

18674 
UJE57 3705f fUAAA 18675 
91E58 D0Ff0 FFFFF 18676 
01E59 35350 f0AA5 18677 
01E5A FFFFF tF62F 18678 

18679 
OJE5B 3705f f0555 18680 
01E5C D0FF0 FFFFF 18681 
01E5D 35350 f0555 JB682 
9lE5E fFFFf ElE2f 18683 

18688 
1868'3 

; 

fr1 Aug 17 07:38:22 199U 

SETRBlT RU,HBAAA 
JrlP HRTNEXT 

AS!!UUD: !:iElRBlT RH, 2 
JSR SnBURTU 

RDXFR SMC, 1R0 
SffRBIT R~1, 2AA 
JSR URTNfff $ 

IWMSKQ HIAAA 
RDXfR Sf1C11 !<U 
SETRBIT RU,HttAA5 
JSR URTNEXH 

RDMSKQ 555 
RDXFR SnC,,R0 
SETRBIT RU,555 
JflP HRTNEXT 

18690 TITLE NORE MISCELLANEOUS ROUTINES 

Page 262 

;LOUER errs = AAA 
;SAVE WDRU 3 & RETUKN 

i INCLUDE UIIII LSB' S <NlBBLE) 
;SAVE HORD U 

;WURD 1 MSB'S = 222 
;nlDDLE BITS = 222 
;LOWER BITS = 2AA 
;SAVE IWRD l 

;WURD 2 NSB'S =AAA 
;MIDDLE BITS = AAA 
;LOWER BITS = AA5 
;SAVE UORD 2 

;WORD 3 nSB'S = 555 
;HlDDLE BlfS = 555 
;LOWER BITS = 555 
;SAVE HURD 3 & RETURN 
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Addr Line nORE MISCELLANEOUS ROUTINES 

U3710 
18711 
18712 
18713 
18714 
18715 
18716 
18717 
18718 

01E5f 37160 IF664 18719 
UlE60 323Fl Ff FFF 18720 
01£61 935lf FfffF 18721 
01£62 A36UF FFFFF 18722 
UlE63 9370f 5Ffff 18723 

18724 
18725 

;---~~~~~~~~~~~~~~~~~~-

;' Display one word of MOB data on the diagnostic display panel 

i/ 
iJ INPUT PARAMETERS: 
• J RO: Contains the address of the location to be displayed. 
; I {NOTE: addresses 0~0 to 3FF are valid) 

;1 REGISTERS USED: R0 1Rl 1R2 & U. 
,.__~~~~~~~~~~~~~~~~~~-

SnDISPA: nOVE SHCSf,ZERO & JSR nDBRD 
UTUR Rl 
URTL SCP,LDDlSP1 1Rl 
WRTU SCP 1LUDISP2,RU 
URTL SCP1LDDISP3 1R0 ~ JAR 

;READ ONE HURD FRUM MDB 
;MOVE 12 MSB'S 10 Rl 
;DlSPLAY BITS 24-35 
;UISPLAY BITS 12-23 
;DISPLAY BITS 0-11 & RETURN 
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Addr 

18727 
18728 
18129 
18730 
18731 
18732 
18733 
18734 

01£64 4505~ F00~1 18735 
01£65 323f2 ffff f 18736 

18737 
01£66 £0400 lf368 18737 + 
01E67 A2llf FFFFF 18738 
OJE68 45340 FOOFF 18739 
91E69 9200f 4f001 18710 

18741 
01E6A ClODO 887Ff 18742 
01E6B Dl0DO FfffF 18743 
01E6C Cl0Dl 4f001 18744 

18745 
01£60 01711 887Ff 18745 + 
UlE6E 55350 FU0Ff 18746 
01E6F 31310 4f001 18747 

l8748 
01£70 01700 887ff 18748 + 
01E71 c10u1 ffFFF 18749 
01E72 CIODl fffff 18750 
01E73 31310 4FC~7 18751 
01E74 336f0 887ff 18752 

18/53 
01E7S ClUDl FFFFF 18754 
UlE76 ClYDl FFFFF 18/55 
01£77 31310 4FOU3 18756 
01£78 336F0 887ff 18757 

18758 
UlE79 Cl0DI fFFfF 18759 
0JE7A ClODl fffff 18760 
01E7B 333F2 C0003 18761 
01£7C 37160 33£7f 18762 
UlE7D 335Fl 98610 t8763 
01E7E 31310 Af7f F 18764 

18765 
01£7f 336f0 9867F 18766 
01E80 31310 AF7Ff 18767 

18768 

fri Aug 17 07:38:22 1990 Page 264 

;.--~~~~~~~~~~~~~~~~~~ 

; I f;:: t::r-rn 01\1 E l.J ca;:: D 1·:. F:: u 1v1 l"'ID B l""ff~ l"I u F::V .. 

ii 
;jUPUN ENTRY: RO= HURD NU. TO BE READ 
;jUPUN EXlT: Q = bATA BITS 35-24 
ij RU= UATA BllS 23- U 
!!REGISTERS USEU: RU,Rl,R2 & Q, 
,..__~~~~~~~~~~~~~~~~~~ 

MDBRD: TSTRBIT RU, 1 ;ODD uu1m NOUNBrn? 
QTOR R2 ;SAVE OUb WURD STATUS IN R2 
JSR.P FOUR5DN iCO"PUTE BYTE ADDRESS 
SETPGE fOUR5DN_SHR_H#B & JSRP fUUR5DN 
WRTU HSSMA,LDHDARn,Rl ;LOAD THE MSB'S 
AND DB,B,MSK1,R0 & NOP Httff ;lSULAlE THE LSB'S ••• 
URTL HSSHA,LDHDARL,R0 & PSHLD 1 ;AND LOAD THEn 

RD HSSM,RDMDBDA,R0 & CLPCNT EVCNTZ ;READ THE B MSB'S AND ••• 
RDXFR HSSN,RDHDBDA,RO ;nUVE THEn TO R0-UPPER 
RD HSSM,RDMDBDA,RJ & PSHLD I ;READ THE 2ND B BITS AND ••• 
LSHFf2 lH,Rl ;LffT SHIH fHEn 4 PLACES 
ADD AB,LSBZ,Rl,Rl & CLPCNT EVCNTZ 
RSTRB IT RO, H #ff 
OR AB,B,Rl,R0 & PSHLD 1 
LSHFT2 R0,R0 
ADD AB,LSBZ,R0,R~ & CLPCNl EVCNlZ 
RD HSSH,RDMDBDA,Rl 
RD HSSM,RDNDBDA,Rl 
OR AB,B,Rl,R0 & PSHLD I 
LSHfTbZ RU 

RD HSSM,RDMDBDA,Rl 
RD HSSH,RDHDBDA,Rl 
OR AB,B,Rl,R~ & PSHLD 3 
LSHfrDZ RU 

RD HSSn,RDnDBDA,Rl 
RD HSSM,RDMDBDA,Rl 
UR ZB,B,,R2 & LDCT 3 
MUVE SMCST,ZERU & BNZ $+3 . 
OR ZB,RSBZ,,Rl & CJPCNT EVCNTZ,S 
UR AB,B,Rl 1R0 & RTS 

;DELETE POSSIBLE BAD DATA 
;MERGE THE 2ND 8 BITS 
;LEFT SHIFT 16 BITS, 4 PLACES 

;READ THE 3RD 8 BITS, 
;MERGE THEH WITH THE lST 16 AND .•• 
;LEfT SHIFT B PLACES 

;GET THE 4TH 8 BITS, 
;nEKSE lHEn WITH THE lST 24 ANU •.• 
;LEFT SHIFT 4 PLACES 

;REAU THE UlB'S 
;UDD WORD NUHBER? 
;YES, JUMP; reset XMC parity 
;RIGHT SHIFT LSB'S 4 PLACES 
;MERGE WITH 32 MSB'S L RETURN 

OR ZB,LSBQZ,,R0 & CJPCNT EVCNTZ,S ;SHlfT 32 BITS 4 MORE PLACES, 
UR AB,B,Rl,R0 & RTS ;HERGE THE 8 LSB'S & RETURN 

18769 TITLE 
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Addr Line 

18771 
18772 

UlEBl 37351 f27I0 18777 
01E82 3705F F0285 18778 
01E83 46383 5f683 18779 

18780 
01£84 E0400 33480 18780 t 

~1E85 65153 f0080 1878l 
01£86 133f l 33E8B 18782 

18783 
01£87 £0400 73480 18783 t 

18784 
01£88 37352 fU47E 18785 
01EB9 45053 F00~5 18786 

18787 
~1E8A E0400 33BAE 18787 • 
01EBB fffff E03f f 18788 

1878'3 
18833 
18834 
18835 
18836 
188:3/ 

0JE8C 37351 f00~3 18838 
UlEBD 3705f f0008 18833 
01E8E fffff E0E7C 18840 

18lHl 
18842 
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READDOtlE: EUU ·$ 

RUHSKB Rl,271~ ;SET 10-MS. TINER 
RDr1SKQ 285 ; SET IrlTERRUPr MASK 
AND D9,B,HIOST,R3 & LDAR S ;ANY ALLOWED BITS? 
BOZ.P READ22 ;NU, WE'RE DUNE 
SETPGE READ22_SHR_HttB & BUZP READ22 
TSTREQU R3 1H!80 ;DATA IN BUFFER ONLY? 
DECRB Rl & BNZ $+2 ;NU, CHECK FURTHER; DECR. TIMER 
CJARB.P ALUZ,READ22 ;IF NOT TIHE-OUf, CHECK AGAIN 
SETPGE READ22_SHR_HUB t CJARBP ALUZ,READ22 

~DHSKB R2,READ22-Dl2 ;ERROR RETUKN LUC. 
TSTRBIT R3 15 ;PARITY OR E.F? 
BNZ.P IRPTll ;YES, PROCESS lT 
SETPl.1£ IRPTI lJHR_H3B & BNZP IRPTI 1 
JMP IRPT31 ;PROCESS U-RESPUNSE llME-UUl 

; THIS ROUTINE UlLL PRINT 3 HEX CHARACTERS. 
;If IS ENfERED WITH: CALL R2,PR1Nf3H 
;UPON ENTRY: R0 = CHARS. TO BE PRINTED 
; 
PRINT3H: RDMSKB Rl,3 

RDMSKQ 8 
JNP ISSCflUA 

TITLE l.J~:'. l TE 01\!E hJORD TO r•tDB 

;3 CHARACTERS 
;PRINT HEX NUMBER 
;DU lT 



HALE Listing: C:56cc1.src 

Addr 

18844 
18845 
18846 
18847 
18848 
18849 

OIEBf 343~2 f fftf 18850 
18851 

~1E90 £0400 lf368 18851 t 

01E91 A211F FfffF 18852 
OIE92 45350 f00ff 18853 
01E93 92U0F FFFFF 18854 
01£94 55351 f0f ff 18855 
01E95 45152 FOUOl 18856 
01E96 31301 33EB5 18857 

18858 
01£97 37352 F00ff 18859 
01E98 DOFF2 FfFFf 18860 
01£99 325f0 4f002 18861 
01E9A 335F0 887Ff 18862 
OJE9B 9230f fffff 18863 

18864 
0IE9C 34630 4f002 18865 
~1E9D 336F0 887FF 18866 
0lt9E 46340 F00ff 18867 
01E9F 9230F FFFFf 18868 

18869 
01EA0 41023 fffff 18870 
OlEAl 323f0 FfFFF 18871 
~J£A2 A230f fffFF 18872 

18873 
01EA3 34530 4f002 18874 
UlEA4 335FO 887FF 18875 
01EA5 45350 fOOff 18876 
01EA6 923UF ffFfF 18877 

18878 
01EA7 45053 f O~Of 18879 
~1EA8 323F0 4f0Ul 1888U 

18881 
01EA9 01700 887FF 18881 t 

01EAA CIOD2 ffff f 18882 
OlEAB ClUD2 FFFFf 18883 
Ul£AC 55352 f0Uf0 18884 
01EAD 31320 FFFFF 18885 
01£A£ 05341 f0004 18886 
UlEAF 450Sl F0100 18887 
01£80 60311 336B2 18B8B 
OlEBl 05351 f1000 18889 
0JEB2 A211F fffff 18890 
U1EB3 9201F FFFFF 18891 
0IEB4 9230f AF7Ff 18892 

18893 
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; 
;UPON ENTRY: R0 = WORD NUMBER TU BE WRlTTEN 

R3 = DATA 24 LSB'S 
i Q = DATA 12 NSB'S 
;REGISTERS USED: RU,Rl,R2 & Q, 

i 
MDBWRT: RTUR RU 1 R2 ;TEMP. SAVE WORD NU. IN K2 

JSR.P FOURSD~ ;COMPUTE THE BYTE ADDRESS 
SETPGE FUURSDN_SHR_HIB l< JSRP HIUR5DN 
URTU HSSnA,LDHDARn,Rl ;LOAD THE MSB'S 
MSKRBlT K~ 1 H#ff ;lSULATE THE B LSB'S ••• 
ORTL HSSMA 1LDMDARL 1RU ;AND LOAD THEM 
RSTRBIT R1 1H#fff ;RESET SHIFTED ADDR. LSB'S 
TSTB [ T R2 1 l ; ODD UURD NIJUBER? 
UR AB,B 1R0 1Rl & BNZ nDBHRTU ;YES, JUMP; BYTE ADDR. TU Rl 

RDMSKB R2,H#ff 
RDXFR Snell R2 
OR ZU,RSBZ, 1R0 & PSHLD 2 
RSHFTZ RO 
WRTL HSSMA,LDMDAT,RU 

OR AZ,LSBQZ 1R3,R0 & PSHLD 2 
LSHFTDZ RO 
AND DO,B 1 MSK1 1 R0 & NOP Httff 
URTL HSSMA 1 LDHDAT 1 R0 

AND AB,Q,R2 1R3 
QTUR RU 
WRTU HSSMA 1 LDMUAT 1 R0 

OR AZ,RSBZ,R3 1 R~ ~ PSHLD 2 
RSHFTZ RU 
tlSKRBIT R0 1 Huff 
WRTL HSSHA,LDMDAT,R~ 

TSTRBIT R3,Httf 
UTUR R0 & PSHLD l 
LSHfT2 Rl.1 1R0 
ADD AB,LSBZ,RU,RU & CLPCNT EVCNTZ 
RD HSSn 1RDMDBDA,R2 
RD HSSH 1RDNDBDA,R2 
RSTRBIT R2 1 Httf0 
UR AB 1B1R2 1RO 
AUD DB,B,MSKl,Rl & NOP H#4 
TSTRBlT Rl, 100 
XOR AU,B,Rl 1Rl & BOZ $+2 
ADD DB,B,NSK2 1Rl & NOP H#l000 
WRTU HSSMA,LDMDARM,Rl 
HRTL HSSMA 1LDHDARL 1Rl 
WRTL HSSMA,LDMDAT,R~ & RTS 

;WRITE DATA MASK (UPPER) ro R2 
;UATA 12 MSB'S TO R~ 
;RIGHT SHIFT 4 BITS OUT AND ••• 
;WRITE THE 8 nSB'S (28-35) 

;24 MSB'S TO R0 AND ••• 
;LEFT SHIFT BITS 20-27 INTO Q 
;ISOLATE BITS 20-27 IN R0 AND ••• 
; AND HR I l"t rHEn 

;ISOLATE BITS 12-19 IN Q-UPPER 
;MOVE THEA JO RU AND ••. 
;WRITE BITS 12-19 

;24 LSB'S TO RU AND ••• 
;RIGHT SHlfT 4 PLAC~S 
;ISOLATE BITS 4-11 ••• 
; Arm w~ 1 n: rnEf1 

;ISOLATE BlTS U-3 IN Q 
;MOVE TUR~ AND ••• 
;SHlfT LEfT 4 PLAC£8 

;READ OLD DATA 4 LSB'S ••• 
;AND NEXT WORD 4 MSB'S 
;DELETE OLD DATA LSB'S AND •• 
;REPLACE THEM WITH NEH LSB'S 
;ADDRESS Of THIS BYTE 
; LSB' S UVERFLU\P 
;NO, JUNP 
;INCR. ADDRESS MSB'S 

;LOAD THE BYTE ADDRESS AND ••• 
;WRITE BITS 0-3; RETURN 
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01EB5 323fU 4F007 18894 
0JEB6 335f0 887ff 18895 
01EB7 Cl0D2 Fffff 18896 
OlEBB CJ0D2 ffffF 18897 
01EB9 55352 FOOOf 18898 
0IEBA A21JF fffff 18899 
01EBB 9201F FFFfF 18900 
01EBC 31320 fffff J8901 
OlEBD 9230f FFFFF 18902 

18903 
01EBE 46340 fU0ff 18904 
UlEBf 9230F FfFFF 18905 

18906 
OJEC0 34530 4F002 18907 
OlECl 335f0 887FF 18908 
01EC2 37352 f00ff 18909 
01EC3 D0fF2 FFFff 18910 
01EC4 41320 Fffff 18911 
~1EC5 A230F Fffff 18912 

18913 
U1£C6 34330 4f001 18914 

18'315 
01EC7 01700 887Ff 18915 + 
OlECB 41320 fFFFf 18916 
01EC9 A230F FFFff 18917 

18'318 
01ECA 45053 F00Ff 18919 
01ECB 323f0 ffffF 18920 
OJECC 9230f AF7Ff 18921 

18922 
18923 
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HDBWRfU: UTOR RO & PSHLD 7 
RSHflZ RU 
RD HSSH 1RDHDBUA 1R2 
RD HSSM,RDHDBDA,R2 
RSTRBIT R2,HttF 
WRTU HSSHA,LDMDARM,Rl 
WRTL HSSMA,LDMDARL,Rl 
UR AB,B,R2,R0 
HRTL HSSMA,LDMDAT,RO 

AND DQ 1B,MSK1,R0 & NUP HUFF 
WRTL HSSttA 1LDMDAT,R0 

OR AZ,RSBZ,R3,R0 & PSHLD 2 
RSHFTZ R~ 

RDMSKB R2,Httff 
RDXFR Sf1C 11 R2 
AND AB,B,Rf.,RO 
WRTU HSSHA,LDNDAT,RO 

RTUR R3,R0 & PSHLD 1 
LSllff2 RU,RU 
ADD AB,LSBZ,R0,R0 & CLPCNT EVCNTZ 
AND AB,B,:{2,R0 
WRTU HSSMA,LDMDAT,R0 

TSTRBIT R3, HUff 
QTOJ~ lrn 
WRTL HSSHA,LDMDAT,RU & RTS 

;DATA 12 HSB'S TU R0 
;SHIFT OUT ALL BUT BlTS 31-35 

;READ THE flRST BYTE AND ••• 
;DELETE THE OLD DATA (4 LSB'S) 

;RELOAD THE ADDRESS 
;MERGE THE NEH DATA AND ••• 
;WRITE BITS 32-35 

;ISOLATE BITS 24-31 
; AND t.JR I TE THEI1 

;24 LSB'S TUR~ AND ••• 
;RiliHT SHIFT 

;WRITE DAfA MASK (UPPER) ru R2 
;ISOLATE BITS 16-23 ••• 
; Ar-rn U:~ I TE rHEfl 

;24 LSB'S TOR~ AND .•• 
;LEFT SHIFT 4 PLACES 

;ISOLATE BITS 8-15 ••• 
; AND ~l!\lTE THEN 

;ISOLATE BlTS 0-7 IN U, 
;nOVED ro R0 
;WRITE THEM & RETUKN 

18'324 TITLE PHCll\IY"-Uf' HUM!:'.-~ ?rnDF:'.ESB 81. CUUl\IT 
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Addr Line PHCJl\IY·-UP HUME {.)DD•-:::Ef:'.iS ~;.~ COUNT 

18926 
18927 ; THIS ROUTINE WlLL GENERATE HOME ADDRESS AND COUNT AREA DATA fROM 
18928 ;CYLINDER AND HEAD DATA PROVIDED IN THE ADDRESS WORD. 
18929 ;THIS ROUTINE JS USED WITH "READ fULL TRACK" AND "READ HUME ADDRESS SPECIAL". 
l8'3:m 
18931 

01ECD 373Fl F~242 18932 READ7U: 
~lECE 45051 FC0Ul 18933 
UIECF B210U A380U 18934 
UIED0 82000 FU00U 18935 
UIEDl 4505£ f0080 18936 
UlED2 FFFFF 33ED6 18937 

18938 
UlED3 E0400 1F521 18938 t 

01£04 ffffF 4f00B 18939 
UlED5 B2300 88000 18940 

; 

RDRAMB Rl, CASHSTAT ;GET THE CACHING STATUS 
TSTRBlT Rl 1 CACHING ;CACHING MOUE? 
WRTE HSSMA 1LDMDARM L CRTS NALUl,0 ;lf YES, RflURN 
WRTE HSSMA,LDMDARL & NOP U ;CLEAR THE START1N6 ADOR. 
TSTRBIT RI4 180 ;I-TRACK FLAG? 
BflZ REA071 ; lF SEf 1 JUMP 
JSR.P WAITCUN ;THJS JS FOR nPC STACK ADJUSTMENT 
SETPGE UAfTCUff_SHR_H~B & JSRP 1rnrrcur1 
PSHLD 8 
WRTE HSSMA,LDMDAT & CLPCNT EVCNTl,~ ;CLEAR SKIP OISPLACEHENT DATA 

18941 
01£06 B2300 F0000 18942 
0lED7 373F4 F0006 18943 
0IED8 45054 f00Jf 18944 

READ7J: WRTE HSSMA,LDMDAT & NOP 0 
RDRAMB R4 1SEN06 

;CLEAR THE FLAG BYTE 
;GET CYL. HSB' & HEAD INTO R4 
;ISOLATE HEAD NO. IN U AND ••• 
;CYL. HSB'S 1N R2 0IED9 60542 4f003 18945 

OIEDA 335F2 BB7Ff 18946 
OlEDB 323F4 ffFFF 18947 

18948 
0!EDC 373f3 F0005 1895~ 

0lEDD 9232f FFfff 18954 
UlEDE 9233F 1F6FF 18955 
01EDF 9234f 4f003 18956 
01££0 B2300 88000 18957 
OlEEl £1006 FFFFF 18958 
0IEE2 34378 ffFFf 18959 
01EE3 4505E f0080 1896~ 

18961 
01EE4 E0400 B~43F 18961 t 

18%2 

TSTRBil R4, l f 
XUR AQ 1RSBZ 1R4,R2 & PSHLO 3 
RSHFTZ R2 
QTOR R4 

;MOVE CYL. MSB'S INTO POSITION 
i HEAD ONLY fO R4 

RDRAMB R3,SEN05 ;<CYLINDER LSB'S TU R3 
WRTL HSSMA 1LDMUAJ,R2 ;WRITE H.A. CYL. MSB'S 
WRTL HSSMA,LDMDAT,R3 & JSR WRTOBYTS ;WRITE H.A. CYL. LSB'S 
WRTL HSSHA,LDHDAT 1R4 & PSHLD 3 ;WRITE H.A. HEAD LSB'S 
WRTE HSSMA,LDMDAT & CLPCNT EVCNTZ,U ;WRITE 4 ZEROS BYTES 
CTL HSSf1 J RSr10BPER i RESE r SnB PARITY rnRORS 
RTUR R7,R8 ;U-XfER LENGTH TO RB 
fSTRBIT Rl4 180 ;1-TRACK FLAG? 
CJPOP.P ALUZ,READlU ;lf NUT, SEND H.A. TU CHANNEL 
SETPIJE READIU_SHRJUB & CJPOPP ALIJl, READIU 

lB963 PHONY-UP COUNT AREA DATA FOR ONE T~ACK. 
18964 

0IEE5 37359 f0001 18965 
01EE6 373FU f02CU 18966 

18%7 
01EE7 E~400 lf368 18967 + 
01EEB 37358 rua~9 18968 
01EE9 81000 f0012 18969 
01EEA 3705f f00FF 18970 

18971 i 
01££B 34385 4F001 18972 READ72: 

18'373 
01££C 01755 887ff 18973 + 

RDf'!SKB R9, 1 ; flRST RECORD IS I 
RDRAHB R~ 1 RECLNTH ;GET RECORD LENGTH ANO ••• 
JSR.P FOUR5DN ;CONVERT 11 lU BYTE LENGTH 
SETPGE FUUR5DN_SBl~_H~B & JSRP FUUR50N 
RDMSKB RB,9 ;COUNT AREA DATA STARTS AT BYTE 9 
HRTE HSSH,LUSARL & NOP DDlB ;DlSK DATA STARTS AT BYTE 18 
RDMSKQ Httff ;SET B-BIT MASK IN Q 

RTOR RB,R5 & PSHLD 1 
LSHFT2 R5,R5 ;HOVE MSB'S INTO POSITION ANO •.• 
ADD AB,LSBZ,R5,R5 & CLPCNT EVCNTZ 
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Addr 

OlEED A215F ffFFF 18974 
UIEEE 40385 fffff 18975 
UlEEF 9205F fFfFF 18976 
UJEF~ 9232f Fffff J8977 
OlEf l 9233F 1F6FF 18978 
U1Ef2 9234f fffff 18979 
OtEF3 9239F 1F6ff 18980 
01EF4 A23lf fffff JB9BJ 
01Ef5 40306 ffffF 18982 
~1Ef6 9236f IF6ff 18983 

18'384 
01Ef7 2D1F9 f02D6 18986 
01Ef8 OB3F9 34EFB 18990 
0JEf9 05348 f0009 18991 
BlEFA 01308 ElEEB 18992 

18993 
0JEfB 37359 F0001 18994 
01EfC El006 fFFff 18995 
UlEfD 433F6 fffff 18996 
OlEFE 433F5 AF7FF 18997 

18998 
01Eff B23UU Af000 18999 

l '3000 
19~rn1 

l '305'3 
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HRTU HSSNA,LDADARn,R5 ;LOAD THEM 
AND AQ 1B,RB,R5 ;lSULAlE AUDK. B LSB'S ••• 
mm HSSr-lA, LDnDARL, R5 ; Arm LIJAD mm 
URTL HSSMA,LDMDAT,R2 ;WRITE CUUNT CYL. nSB'S 
HRTL HSSHA,LDHDAf,R3 & JSR HRT~BYTS ;WRlfE CUUNT CYL. LSB'S 
WRTL HSSMA,LDMDAT,R4 ;WRITE COUNT HEAD LSB'S 
WRTL HSSnA,LDNDAT,R9 ~ JSR HRTUBYTS ;URlfE RECORD NU. 
WRTU HSSHA,LDMDAT,Rl ;HRilE DATA LENGlH MSB'S 
AND AO,B,RO,R6 
WRTL HSSMA,LDMDAT,R6 & JSR WRT0BVT$ ;WRITE DATA LENGTH LSB'S 

SUBB DB,FOUTL,RAHE,R9 & NOP AMPREC ;<ARE UE AT MAX. RECORD? 
lNCRB R9 & CJMP NAGB,READ73 ;IF YES, JUM?; INCR. RECORD NO. 
ADD DB,B,nSKJ,RB & NOP Htt9 ;LUC. Uf DATA AREA ••• 
ADO AB,B,R01RB & JAP READ72 ;t BYTE LENGTH = NEXT COUNT LOC. 

; 
READ73: RDMSKB R9 1 1 ;FIRST RECORD = 1 

; 

Cfl HSSH,RSMDBPER 
RESETR R6 
RESEJR R5 & RTS 

WRl~BYl: WRTE HSSMA,LDnDAT & RTS ~ 

;RESET HUB PARITY ERRORS 
;RESET SlARl WURD 
;RESET READ/HRITE FLAGS & RETURN 

;HRHE A U BYlE 
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Addr 

1'3~61 

0IF00 5535£ F0010 19062 
UlFOl B2100 ro000 19063 
0Jf02 B2000 F0000 19064 

l '3065 
01F03 E0402 lf579 19065 + 
UlFU4 A231F lf715 19066 
0lf05 fffff lf6ff 19067 
01F~6 ClOBO FFFFF 19068 
0lf07 Cl0D0 1F714 19069 
UIF~8 Cl0CU FFFFF 1907~ 

0lf09 CI0C0 lf715 19071 
0lfUA FFFFF lf6Ff 19072 

19073 
0lf0B 373f0 f02CD 19074 

l '3015 
0If~C £040~ Jf368 19075 + 
OlfUD A23lf lf715 19076 
01f0E 433f6 JF6ff 19077 

l·ma 
01f0F £04~0 lf 4ll0 19078 + 

t '307'3 
0Jfl0 BIJ00 f000F 19080 
OlFll BlF00 f0065 19081 

19082 
Olf 12 E0400 1F52D 19082 t 

0lfl3 ffffF E043f 19083 
1'3084 

0JfJ4 45350 F001f 19085 
Olfl5 45350 FOOFf 19086 
01Fl6 9230F Af7ff 19087 
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RDCOUNT: RSTRBIT Rl4,J0 ;RESET READ COUNT fLAG 

i 

HRTE HSSnA,LDHDARH & NOP 0 ;SET THE BUFFER ADDRESS ••• 
HRTE HSSMA,LDMUARL & NOP 0 ;fOR THE COUNT lNfO 
JSR.P READCYL ;READ THE CURRENf CYLINDER ••. 
SETPGE REAUCYL_SHRjlttB & JSRf' READCYL 
WRTU HSSMA,LDMDAT,Rl & JSR RDCUUNTCS ;AND LOAD IT 
JSR NRTtlBYTS ;HEAD MSB'S AKE ALWAYS " 
RD HSSI1, RDDl(llD, RO 
RD HSSH,RDDRHD,RU & JSR RUCUUNTBS ;READ ANU LOAD THE HEAD 
RD HSSM,RDDREC,RU 
RD HSSM,RDDREC,R~ & JSK RDCOUNTCS ;READ AND LUAU THE RECOKD NO. 
JSR URTUBYTS ;THE KEY LENGTH= U 

RDRAMB Rl:1, RfCUHtl ; Gfl THE RECORD LtNGltl ANll ••• 
JSR.P FUUR5Dtt ;CONVERT WORDS TU BYTES 
SETPGE toUR5DN_SHR_H!tB & J SRf' f(JUR5DN 
WRTU HSSMA,LDMDAT,Rl & JSR RDCUUNTCS ;LOAD DATA LENGTH nSB'S & LSB'S 
RESETR R& & JSR WR10BYT$ ;LAST BYTE IS 0 
JSR.P fiXTUADDR ;U-SfDE OATA STARTS AT UUUU 
SETPGE NXTUADDR_SHR_H#B & JSRf' NXTUADDR 

RDCOUNTI: HRTE HSSM,LDSARn & NUP Httf ;LOAU SM-ADDRESS MSB'S = 0f 
URTE HSSM,LDXMCJ & fiUP Htt65 ;HOVE SH-ADDRESS TO THE MDB 
JSR. P HS~lAilRJ ; DU IT & Dt:LAY 
SETPGE llSUA ITR l _SllR JrnB & JSRP HSUA ITR l 
JMP READ10 ;NOW SEND COUNT TO THE CHANNEL 

; 
RDCOUNTB: MSKRBIT R0,lf 
RDCOUNTC: HSKRBIT R0,H~FF 

;ISOLATE HEAD NO. ONLY 
;ISOLATE 8 LSB'S 
;WRITE A BYTE & RETURN ~!RTL llSSNA, LDMDAT, RU & RTS 
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Addr Line CUN\/E:1·~'.l D l SK Ht.:f.-\DEf•:'. TU CUUN"f 

19~89 

l '30'30 
19l191 GTDEfCYL: JSR.P SAVRET2 ;SAVE RETURN LOG. 

Ulfl7 EU4U2 1Fl7F 19U91 + 
0lflB 3710F f0UB2 19092 
01Fl9 U534U fUU4F 19093 
U!FlA 0F322 EOE7B 19094 

1'3095 
0JF1B £0402 1FlB7 19095 + 
UlFlC 3705F fU08/ 19096 
Olf ID 0F322 E0E7C 19097 
OlFlE 3410f F00B2 19U98 
OlfJF 373Fl F0245 19099 

l '3100 

SETPIJE SAVRfl2_SHRjrnB & JS:~P SAVl~ffZ 
RESETRAM MAINILD2 
ADD DB 1B1NSK1 1RU & NOP Ul/9 
CALL ~:2, ISSCrlDAl 
JSR.P CHCNT 
SElPGE CllCNT _SHR_H3B & JSRP CtlCNT 
RD11SKQ 87 
CALL R2, ISSCt-lDA 
ALDRAl1 RU,11AlNlLD2 
RDRAMB Rl 1MAXCYLDI 

; CLEA!< ILD DlSPt.AY BlTS 2:~-11' 

;MSG: "ENTER DEf. CYL. NU. H 

;GET CHARACTERS EXPECTED 

;GET DEF. CYL. FRUM OPERATOR 
;DISPLAY rf 
;MAX. DRIVE CYLINDER 

01F20 29101 ffffF 19101 SUBB AB 1FOUTL,R0 1Rl ;CYLINDER NU.) nAX? 
19102 CJttP.P AGB,BADCYL ;YES, GET NEU ENTRY 

01F21 £0402 34Jf6 19102 + S£TPG£ BADCYLJiHR_tlttB & CJMPP AGB,BADCYL 
Ulf22 341UF F00BB 19103 ALDRAM R0 1STCYL ;SAVE DEFECTIVE AS STARTING CYL. 
0Jf23 fffff Ell85 19J04 JttP RTRN2 ;RETURN 

l'H42 TITLE 
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Addr Line 

19444 
0lf24 fffff 1F72A J9445 
0lf2S 45050 FOOFF 19446 
0lf26 32JFF F035F 19447 

SETUMAX: JSR SMMAX ;COMPUTE MAX. AUDRESS 

01F2J 349\F F035C 19448 
19449 

01F2B E0400 1F4BO 19449 + 
0lf29 fffff £0949 19450 

l'H51 
19452 

0lf2A 373Fl f02D0 19453 SMMAX: 
UlF2B 373f2 FU2CD 19454 
0lf2C 34354 lf568 19455 
01F20 34345 EU368 19456 

19457 
Ulf2E 4505£ F0200 19471 SMERR6A: 

1947'2 
~lf2f E040~ B3E9C 19472 + 
01F30 373Fl FUYBA 19473 
0IF31 45U51 f0400 194/4 
Olf32 FFFFF A3FFF 19475 

19476 
01F33 £0400 BF69A 19476 + 

19477 
1'3478 
l'H7'3 
19480 PREP00: 

UIF34 651F7 f02CD 19484 
19485 

UlF35 E0403 33918 19485 + 
0lf36 4505£ F00BU 19486 
01F37 FFFFF 33F3C 19487 
0Jf3B 37~ff fU2D7 19489 
01F39 D0Ff7 FFFFF 19490 
01f3A 357f7 f02DB 19491 
UlF3B FFFFF Elf3D 19497 

19498 j 

0lf3C 377F7 f02U9 1950~ PR£P02: 
195114 ; 

01F3D 337f7 fFFFF 19505 PREP03: 

TSTRDIT RO,H~FF ;ISOLATE THE 8 LSB'S AND ••• 
QLDRAH URDDMAL ;SAVE THEn FOR READ CHECKING 
ALDRAMU Rl,URDDMAU ;SAVE THE MSB'S FUR CHECKING 
JSR.P NXTUADDR ;NEXT U-ADDR. IS U~00 
SETPGE NXTUAODR_SHR_H~B ~ JSRP NXTUADOR 
JnP UBUUK02 

RDRAMB RI,MAXR£L 
RDRAMB R2,RECLNJH 
RTOR R5,R4 L JSR MULTPLYb 
RTOR R4 1R5 & JHP FUURSDN 

;RETURN TO BOOKKEEPING 

;GET MAX. RfLATIV£ RECORD ••• 
;TlMES RECORD LENGTH ••• 
;EQUALS MAX. KELATIVE HURD •.• 
;TIMES 4.5 =MAX. RELATIVE BYJ~ 

lSTRBlT Rl4 1 2~0 ;DEFECTIVE TRACK fLAG? 
CJPUP.P NALUZ 1SMERR33 ;YES, SET ECC CORRECTABLE 
SET PG£ SM£RR33_SH~~Jl#H & CJ POPP NALUZ, Sr1£R!<33 
RDRAMB Rl,ILDFLG ;GET ILD FLAGS 
TSTRBIT Rl,400 ;FUKMAT DEFECTIVE? 
CRTS NALUZ ;YES, RETURN 
JPUP.P SMERR32A ;ELSE, CHECK FOR 1 RETRY 
SETPGE SM£RR32A_SHR_HttB & JPUPP Sr1ERRT2A 

Pr t.-?p.. fr E:\C k 

mu $ 

XOR DB,FUUTL 1 RAME 1R7 & NUP RECLNTH ;IF WURD PREP. LENGTH NUJ ••• 
BNZ.P fn1BAD0 i = REC. LENGTH, ERROR 
SETPGE ff1TBAD0_SHRjrnB & BNZP FHTBADU 
TSTRBIT Rl4, 80 
BNZ PREP02 
RDRAMQ CYLDIVAN 
RDXFR SHC,,R7 

;CHECK I-TRACK FLAG 
; IF SET I JUMP 

OR DB,LSBZ,RAME,R7 & NOP CYLDIVAL ;< I/2 WORDS PER CYLINDER TU R7 
JnP PREPU3 

UR DZ,LSBZ 1RAME,R7 & NOP WRUSTRK ;< 1/2 WORDS PER TRACK TO R7 

UR ZB,LSBZ,,R7 ;FULL PREP. LENGTH 10 R1 
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Addr Line 

UJf3£ 3735F f02tl0 19506 
Hlf3f 433f6 E053D 19507 

19510 
l '3511 

Fri Aug 17 07:38:22 1990 Page 273 

RDMSKB RI5 1 2U~ ;SET FORMAT FLAG 
RESETR R6 & JttP WRTUUUtl ;WRITE ZEROS DATA 
Swallow-5 Rev" J/K code 

01f40 4505f f 2000 19512 REVJK: TSTRBlT Rl5 12UUU 
BUZ REVJKB 
TSTRBIT RB,JDRlVE 

;Polling flag? 
;No, jump 
;lype J arive? 

Ulf41 Fffff 33744 19513 
Olf42 45058 f0100 19514 REVJKA: 
~lf43 32Uff ElF4E 19515 UR ZU 1Ll & JttP REVJKC ;Jump & check for tt 

19516 ; 
0Jf44 45055 f0040 19517 REVJKB: TSTRBIT RS,BUSY 

BNZ REVJKA 
;Drive husy? 

Ulf45 ffFFF 33f42 19518 
01F46 45050 f0070 19519 
Olf47 36345 F0008 1952~ 

0lf4B 91E5f fffff 19521 
19522 

Olf49 £0403 lf491 19522 t 

01F4A 323f5 FFFFF 19523 
0lf4B 91£5F fffff 19524 
0lf4C 55358 f0100 19525 
0Jf4D 65151 f0437 19526 

TSTRBIT Rl3, 70 
UR DO,B,nSK1 1R5 & NOP H~U 
WRTL HSSM 1LDDRUSEL,R5 

;Yes, can't read drive options 
;ISOLATE CARD CAGE SELECT IN U 
; ADU Uri IT SELECT B If 3 

JSR.P RDSECTl ;READ DRIVE OPTIONS 
SETPGE RDSECTl_StlR_HttB & JSRP RDSECTl 
QTOR R5 ;CARD CAGE SELECT TO RS 
WRTL HSSM 1 LDDRUSEL,R5 ;CLEAR UNIT SELECT BIT 3 
RSTRBIT RB,JDRlVE ;CLEAR TYPE 'J' FLAG 
TSTREQU Rl 1VALSECT+Htt37 ;DRIVE TYPE 'K'? 

0tf4E 37344 A32DA 19527 REVJKC: RDREGB ttSKl,R4 & CRTS ALUZ,D~73U ;Yes, Useable Cylinder = 730 
19528 

Olf4f 0Cl4f f039C 19529 
l '3530 

0Jf50 £0401 5F26F 19530 t 
Olf51 05053 flf55 19531 
0If52 32lfE Fffff 19532 
Ulf53 37929 FFFFF 19533 
01F54 35348 6f100 19534 
Olf55 37344 AF000 19535 
01F56 37344 Af249 1953b 
Ulf57 37344 AF209 19537 
~If58 37344 Af209 1953B 

l'.1540 
19541 
19542 
l '3543 
19544 
19545 
19546 

~lf59 373f3 f026B 19546 t 
01F5A D0ff3 fffff 19546 + 
0lf5B 353f3 f026C 19546 + 
0lf5C 373f6 FD2CD 19547 
01F5D 433f 4 Fffff \9548 

19549 
~If5E 370ff F026A 19550 
0lf5f 34340 1F68f 19551 
01f60 133f6 fffff 19552 

ADD AZC,FOUTL,R4 1 RAME & NUP FRSTALT ;first Alternate Cyl.= 731 
LDAR.P SEL14Atl ;JUMP LUC. 
SETPGE SEL14A+l_SHR_HttB & LDARP SEL14A+l 
ADD DB 1Q1HSK2 1R3 & NOP S+Dl4 ;COMPUTE JUMP LUC ••• 
QLDREG lREG ;ACCORDING TO PREP. LENGTH 
OR DZ,fUUTU,SEQAR,IREGH 
UR DB,B,nSKl,R8 & JlR JDRlVE 
RDREGB nSK1 1R4 & RTS DttU 
RDREGB MSK1,R4 & RTS bttSBS 
RDRE6B MSK1 1R4 & RTS 03521 
RDREGB nSK1 1R4 & RTS D~521 

;SET TYPE 'J' FLAG 
;1NVAL1D PREP. LE~GTH 

;MAY.. USfABLE CYL. @ llL = 585 
;MAX. USEABLE CYL. @ 44~ = 521 
;MAX. USEABLE CYL. @ 1792= ~11 

; THIS ROUTINE WlLL WRITE UNE RECUKDS WURTH Uf DATA TO lHE MOB STARTING Al 
; LUC. 0umt THE DAf A nusr BE PRE!./ IOIJSL y s JIJRF.U 1N f l}RJ)Af:~ I fU~))A'f2 & f IJlrnAr 1. 

;REGISTERS USED: R0-R31R4,R6 & Q, 
; 
fORMDAT: LDWD R3,FURDAT2 

RDRAHB R3 1 FORDAT2 
;Get bits 0-23 
; GET 12 MSBS 

; 

RDXfR SMC11 R3 
OR DB,B,RAHE,R3 & ~OP FORDAT2tl 
RDRAMB R6 1RfCLNTH 
RESETR R4 

fORMDATl: RDRAMQ fURDAT3 
RTUR R4,R0 & JSR MDBWRT 
DECRB R6 

;PUT IN UPPER REGISTER 
;OR rn 12 urns 

;GET THE RECORD LENGTH 
;SET START WORD = 0 

;GET DATA BITS 24-35 
;WORD NO. TO RU; WRITE ONE WORD 
;DECR. THE WURD COUNT 
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Acldr Line 

0Jf61 0B3F4 33F5E 19553 
01F62 FFFFF AF7Ff 19554 

19555 
0JF63 37352 f00BD 19556 

19557 
0If64 E0401 lflDC 19557 + 
Olf65 0Fl0F F03U2 19558 
0Jf66 433F9 fffff 19559 

19560 
UlF67 E0400 lf lf l 19560 t 

01F68 3432C fffff 19561 
195&2 

0If69 £0400 lf51C 19562 + 
0lftA 3535F F0088 1956J 

l 95fl4 
Olf6B E~400 lf 1E9 19564 t 

0lf6C 373DB £0149 19565 
l '3566 
19573 
1'3574 
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lNCRB R4 & BNZ fORnUATl 
RTS 

i If tlURD courn NUT 0, H~ITE ArWTUER 
; ELSE I RErURti 

RESEEK: RDHSKB R2 1SKERRBIT ;RESET THE SEEK ••• 
JSR.P UELABIT ;ERROR Blf FOR THIS ORIV~ 
SETPGE DELABIT_SHRJl#B & JS?.P DELABlT 
AUD UZC,fOUfL,ZERO,RA~E & NOP SEEKONL;Set the Seek Only flag 
?.ESETR R9 
JSR.P HEADRD ;GET SAVED HEAD THIS DRIVE 
SETPIJE HEADRU _SHR_HltB & JSRP HEAURD 
RTOR R2,Rl2 ;MOVED TU Rl2 
JSR.P ADVHEAD ;SET THE HEAD 
SETPGE ADVHEAD_SHR_HUB & JSRP ADVtlEAD 
SETRBIT Rl5188 ;SET SEEK ONLY & RTZ FLAGS 
JSR.P CYLUH ;LUC. Uf CUR. CYL. lHIS DRlVf 
SEJPIJE cvurn_SHlUittB & JSRP CYL~U 
RDREGB RAMI,Rll & JMP SEEK04 ;GEl THE CYLINDER & RE-SEEK 

;================================================================= 
mu ('.:iE-r DFU VE ST(.!) TE 
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Addr 

l '3577 
19578 
1958U 
19581 
19582 
l '358:3 
19584 
19586 
1959U 
l '35'31 
19592 
19593 
19594 
19595 
195% 
19597 
l '35'38 
19599 
1%00 
1%01 
1%02 
1%03 
1%0•1 
1%05 
1%00 
1%~7 

1%08 
1%0'3 
19610 
1%12 
19614 
1%15 
1%lb 
1%17 
l '3618 
1%19 
1%2l1 
1%21 

02000 3710F F00A6 19622 
1%23 
1%24 
1%25 

02001 3431D FfffF 19626 
02002 45351 F00tf 19627 
02003 341Jf f0261 19628 

1%2'3 
02004 E©403 1FJ25 19629 + 

Fri fiug 17 07:38:22 1990 Page 275 

ORG Htt20UO 

;r--~ 
; I PUOCEIJUUt: N!INE:: IJR.l<Js·1,11· 

I 
( <] t!t _di' i VE! _s·(; <"2t E!) 

; I 
; i PURPOS!i:: 

J 1his procedure is used to get the drive state fl~gs from the 
}$ OCP shared RAM. 
I, 
I USIWE: 
} This procedure is called on the stack (JSR> from the various 
} routines which require the drive state flags. 

'I, 
iJ INPU7 PARAMETERS: 
;J R1 - logical unit number 

'·.· i 
• 1 

; I 
J 

I 
I 
} 
} 
I 
} 
I 

CON1ROL PARAME7ERS: 

ch' iv e _~;t <"2 t e _vii. l u e .r::-:, 
@ - illegal value 
1 - drive is UOWN 
2 - drive in CACHE mode 
.:I - drive .in BYPt/SS modF.:' 
4 - drive in READ ONLY »~de 
.5 -· dr .iv e .in CiJ/=?.fn:· T ll UU mode 

- illegal Vdlues 

,J OUTPUT PARAMETERS: 
; 

1
1 RH == d r iv e sf; <"i.1.~ !:? if no f.! r 1' o 1' i -~~ .ind i c .ri.1.~ e d 

iJlor RB= 3 <BYPASS) if there is dn error 
i} Qreg = @, ALUZ =true, drive state cannot he returned 
i) Qreg > @1 ALUZ =false~ drive state in RB is valid. 
iJ R1 =logical unit number 
q 
;J REGlSTtRS USED: 
; ' rwv ru ... u 4_,, u .t H .v a _1' E! 9 (~ rn u;" 
i L-------·-·----------·--

DRlVSTAT: RESETRAM PARCNl ;RESET PARITY RETRY COUNT 
i 
;CHRH6E L06ICBL TO PHYSICRL DRIVE HO. IN R13 

RTUR Rl,Rl3 ;Requested unit to Rl3 
nSKRBIT Rl,lf ;Isolate drive number 
ALDRAM Rl,REQUNIT ;Save requested unit 
JSR.P DOUBLE ;DOUBLE lT IN CASE Of ER~OR 
SETPGE DUUBLE_SHR_H#B & JSRP DOUBLE 
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Addr 

1%:30 
1%3J 
1%32 

02005 37350 f2009 19633 
02006 3410E C0002 19634 
02007 34909 fffff 19636 
02008 FFFFF E0El7 \9641 

19642 
02009 433f0 33BlA 19644 

1%48 
19649 
l '3650 

0200A 373Fl f0261 19651 
02008 9701F 4FU01 19652 
0200C C7fl8 B87Ff 19653 
0200U C7Fl8 4F002 19654 
0200£ 335F8 BB7f F 19655 
~20~F 45358 F000F 19656 

1%57 
1%~8 

1%59 
02010 37364 FfffF 19660 
U2Ull 45154 F~004 19661 
02012 FFFff 33818 19662 

1%63 
1%64 
1%65 

02013 C7F01 4F001 19666 
02014 C7FU1 887ff 19667 
02015 45151 f0100 19668 
02016 E78U0 33818 19669 

19670 
02017 0F06F E20\B 19671 

19672 
1%73 
1%74 

02018 34300 fffff 19675 
1%76 

02019 0B3f0 3300A 19677 
1%78 
J9700 
19701 

i 
;SELECl THE OCP TO GET DRIVE STAIE VALUE 
; 
DRVSTAlO: RUMSKB R~ 1 DRVSTATA 

ALUREG RO,IREG & LUCT 2 
ALDREGU R0,IREGH 
JMP SELUCPA 

; 
DRVSTATA: RESETR R0 & BNZ DRVSTAT7 
; 
; READ DRIVE_SWE FROf1 OCP 
i 
DRVSTATl: RDRAMB Rl,REQUNIT 

i 

URTL OCP,OCPAUR,Rl & PSHLD l 
RD OCP,UCPDATA,RB & CLPCNT EVCNTZ 
RU OCP,UCPUATA,RB & PSHLU 2 
RSHfTZ RB 
r1SKJrnI r RB, H~F 

;CHECK IF DRTR IS RELIABLE 

; 

RDR£6B SMCST,R4 
rnrnIT R4,4 
BNZ DRVSTAT3 

;CHECK FOR OCP llEMORY PRRITY ERROR 

; 

RD OCP,UCPSTAT,Rl & PSHLU l 
RU UCP,OCPSTAT,Rl & CLPCNT EVCNTZ 
TSTBlT Rl, 10~ 
CTL OCP,UCPRST ' BNZ DRVSTAT3 
ADD DZC,U,SMCST 
I& JMP DRVSTAT9 

i CT-BUS OR OCP J1EHORY PRRITY ERROR 
; 
DRVSTAT3: RTOR 

INC RB 
I& 

; 

R0 1R0 
R0 
BUZ DRVSTATJ 

;RETURN UITH DRI~E_STA1E = BYPBSS 
l '3702 i 

0201A 37358 f0003 19703 DRVSTAT7: RDMSKB RB,Htt3 

;Return loc. from OCP select 
;timeout is 3 micro_seconds 
;$return address to IRE6 
;Select the OCP 

;$lf not selected, BYPASS 

;6ET REUUESTED UNlT NU. 
;OUTPUT THE UNlT NUMBER 

;REAU DRIVE STATE ANU ••• 
;MOVE PRESENT STATE lNlU POSITION 
;MASK OUT AttY JUNK BITS 

;READ & RESEl IMC STATUS 
;IF CT-BUS PARITY ERROR? 
;YES, possible retry 

;READ OCP srnrus 
;UCP MEMORY PARITY ERROR? 
;YES! CHECK If RETRY EXHAUSTEU 
;SET DATA VALID STATUS 
; ••• AND rnturn 

;TEST RETRY COUNT 
;INCREMENT RETRY COUNT 
; ••• ANU RETRY ONCE If= 0 

;SET DRIVE STATE = BYPASS 
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Addr Line C:'.il:T Db:: I VE ST {~TE 

l '3704 
19705 
19706 

~2018 E7C00 ffFfF 19707 
0201C 320FF AF7FF 19/03 

19709 
19710 
19711 

; 
;EXIT HITH EHDIHS ST~TUS 
; 
DRVSTAT9: CTL 

IHOU 
OCP,UCPDSEL 
& RTS 

;~t:L£ASE THE OCP 

;================================================================= 
rilU 
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Addr Line 

l '3801 
02010 Cl0C0 fff fF 19802 
U201E ClUCU FFFFF l98U3 
020lf 65050 FUUEO 19BU4 
02020 Fffff 33022 19805 
02021 E1000 E05B2 19806 

19807 
19B0B 

02022 E0400 \F340 19808 t 

02023 fffff E2U23 19809 
02024 FFFFF E02CU 19826 

19827 
19829 
l '3830 
19831 
19836 
19837 
1'3838 
J984U 

U2025 E0400 1F350 19840 • 
02U2b 3412£ CUU~B 19841 
02027 Fffff E033D 19842 
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snTlMERA: RU HSSM,RUUREC,RU 
RD HSSN 1 RDDREC,R~ 
TSTRtlSK Rl1, HttE0 
BUZ $+2 
CTL HSSM,DlfRST & JMP SMERR25 

Page 218 

; l{EAD TUE Rf.C. NU. CERRlrn CflUE) 
;DlD MPC lAKE A BAU JUttP? 
; YES' CA ms "f ROPtH c ERROR' JIJf1P 
;ELSE, NURMAL RETRY 

JSR.P CLRH55M ;CLEAR THE HSSM BOARDS AND ••• 
SETPGE CLRHSSn_SHR_HIB & JSRP CLRHSSn 
JMP S ;HANG THE ttlCRUCUDE 

MULTPLYE: JHP nULTPLY 

;S CDC DUES NOT SUPPORT LUG OVERFLOW. WHENEVER ANY ERROR/USAGE LUG 
;SOVERFLUWS, THIS ROUTINE HILL CLEAR THE ERROR/USAGE LUG FOR THlS DRIVE AND 
;$RETURU. 

;UVfLWBIT: EUU Htt9~ ;ERROR/USAGE UVERfLUW 
j 

LOGUfL: JSR.P £RRLOG ;SLOC. OF ERROR/USAGE LOG 
SETPIJE ERRLUG_SHR_HttB ~ JSRP E~RUJG 
ALDREG R2,1REG' LDCl B ;SMUVE 11 TU THE 1RE6 
JMP CLR25 ;SCLEAR THE LOG JHIS DRIVE & ~ETURN 
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Addr Line 

l '384'3 
198511 
1985\ 
19852 
19853 
19854 
l '3855 

02028 3715E f02B5 19856 
19857 

02~29 EU400 lf03B 19857 + 
0202A 3~100 Af7FF 19861 
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; This routine is used in the Wait Loop to determine if Backscan Seek 
;and ILD's should be skipped because interrupts are pending to the host(s). 

If ALU = 0 on return, the Wait Loop will continue. 
; If ALU not = u, Backscan Seek and the ILO parts of the Ua1t Loop vill 
;be skipped. 
; 
WAITSKIP: MOVE MSK2 1 1REG & NUP URUNCYL 

JSR.P Sr1BRO 
SETPG£ SNBRDJiHR_H#B & JSRP St-lBRU 
OR AQ,FOUJL,RU,ZERU & RTS 

;Loe. of Drive on-cyl. bits 
;Get ther.i 

;Check the bits & return 
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Addr Line 

19933 
19934 
l '39:35 
J9936 
19'l3l 
19941 

fri Aug 17 U7:38:22 199~ 

; THlS RUUTlNE WlLL SET AN ATTENTlUN PfNUIN6 FUR THE CURRENT DRlVE 
;UN ALL Cl!ANNELS. 

UPON ENTRY: R3 = BIT FUR THIS URlVE (24-31) 
; R4 = BIT FUR THIS DRIVE CU-23) 
;REGISTERS USED: R0,Rl,R2,U & IREG 

19943 ; 
19944 SETATTN: EUU $ 

0202B 37352 F0072 19953 
0202C 37160 4f003 19954 

l '3'355 
02020 E0400 lflff 19955 + 
0202E 05342 88006 19956 
0202F Fffff AF7ff 19957 

l '3958 
19959 
20509 
20510 
2U5ll 
20512 
20513 
20514 
20515 
20516 

02030 FFf fF E003B 2~526 
02031 FffFF EU044 20527 

20528 
02032 37352 F0005 20529 
02033 Of320 EUE15 2053U 
02034 333f2 33836 20531 
02035 371UF AF267 20532 

20533 
02036 I33F2 33834 20534 
02037 UFlUF Af26/ 20535 

21089 
02038 Cl043 fFFFf 2109~ 
02039 Cl043 ffFFF 21091 
0203A 55353 FU010 21092 
0203B 65053 f00A3 21093 

21094 

RDMSKB R2,ATTN1 ;LUC OF ATTN. PENDING H1U-I 
MOVE SHCST,ZERO & PSHLD 3 ;ATTENTION IS ON ALL HlO'S 
JSR.P ADDABlf ;ADD THE BIT FOR THlS DRIVE 
SETPGE AUDABIT_SHR_HUB & JSRP ADDABIT 
ADD DB,B,NSK1,R2 & CLPCNT EVCNTZ,Htt6 ;LUC. FUR NEXT HIO 
RTS ;RETURN 

i THIS ROUTIN£ SELECTS THE OCP. 
;IF THE UCP CANNOT BE SELECTED ON THE F1RST TRY, IT HILL BE ATTEMPTED 5 NORE 
;TIMES. IF THIS FAILS THE RUUTlNE WlLL RETURN CRTS) ttITH ALU NUT = 0. lf 
;SELECTlON IS SUCCESSFUL, ALU = 0 UPON RETURN. 
i 
;REGISTERS USED: R~ 1 R2 & IREG. 
i 
SNBRDC: JnP SMBRD 
SMBWRTC: JMP SHBURT 

OCPSELA: RDHSKB R2,5 
CALL R~,SELOCP 

; 

OR ZB,B,,R2 & BNZ UCPSELl 
MOVE ZERU,RAME ' RTS OCPDOWN 

; RfiRY cuurn = 5 
;SELECT THE OCP 
;lF NOT SELECTED, JUMP 
; RESEr OCP DtmN & RE rrnm i ALU = " 

OCPSELl: DECRD R2 & BNZ OCPSELA+2 ;DECR. RETRY COUNT & TRY A6AlN 
ADD DZC,FUUTL 1 ZERO,RAME & RTS OCPDUWN ;RETURN WlfH ALU NON-ZERO 

CKONCYL: RD HSStt 1RDDRSTl,R3 
RU HSSM,RDDRSTI,R3 ;READ CURRENT DKlVE STATUS 
RSfRBIT R3,WRITPRUT ;DON'T CHECK WRITE PROTECT 
TSTRMSK R3,SKEND+SELECT+ONCYL+READY ;NORMAL STATUS? 
BOZ.P CHK2NDA ;YES, CHECK FOR SECOND DRIVE 
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Addr Line 

02U3C £0403 33192 21094 + 
21095 

0203D £0400 lFIBB 21095 + 
U203E FFFFF El992 21096 

2Ia97 
212'34 
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SETPGE CtlK2NDA_SHRJlttB & BllZP CHK2NDA 
JSR.P SEEK30 ;WA1f FUR NURnAL STATUS AND ... 
SETPGE SEEK30_5HR_HttB & JSRP SEEK30 
JHP CHK2NDA ;CHECK FUR SECOND DRlVE 

21295 T ITLf f'UNCT I ON gt. ST {-Yfl..Jf.3 Tf;:'.f.~C l 1\113 

.......... _ ................ ---" ....... "................................ . .. ···--- .... _ ................ -.. " - ---·-.. ···---·----------·---·•<"•• ............................. - .... - ......... - .......... ________ .. __ ...................... -·--- ··------· "_,,_,. _______ ........................................ ·-------·-·---.... ______ ....... . 
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Addr Line FUl\ICT I 01\1 ~:1. S'f ?.Yfl . ..JEi TF::?~C J l\lt::i 

21297 
21298 
21299 

0205D 21301 
2130:5 

0205D 373F2 f002D 21306 
02~:5E 01722 4F0U2 213~/ 

21308 
0205f 01722 887Ff 2I3U8 + 

21309 
02060 313C2 Fffff 21310 
02061 333FD E007A 21311 

21312 
02062 31321 FffFF 21313 
02063 333fD EUDB0 21314 

21315 
02064 373Fl F002D 21316 
02065 01711 4f002 2t3t7 

21318 
02066 017tt 887fF 21318 t 

02067 345A2 fffff 21319 
02068 335f2 E2062 21320 

21321 

CUPTlUNAL fUNCTlUN AND STATUS TRACE CODE) 
i 
ORG Htt205D ; $for CDC 
; 
EfTRACE: RDRAMB R2 1 EFALLOH 

ADD AB,LSBZ,R21R2 & PSHLD 2 
LSHFT2 R2 
ADD AB,LSBZ,R2 1R2 & CLPCNT EVCNTZ 

OR AB,B,IH2 1R2 
UR ZB,B 11 Rl3 & JMP EfPRUCC 

;GET lHE HIT FUR THlS HAlO 
;LEFT SHIFT IT ••• 
; tlGHT PLACES 

;DISPLAY HAlU & CUNMAND 
;DISPLAY DRIVE NUMBER 

;-------------------------------------------------------------------------
EirnACEA: OR AB,B,R2,Rl ;OISPLAY llAIO & srnrus ACfION 

UR ZH,B,,Rl3 & JMP END53A ;DISPLAY STATUS & DRIVE NO. 
; 
EITRACE: RDRAMB Rl,EFALLO~ 

ADD AB,LSBZ,Rl,Rl & PSHLD 2 
LSHFT2 Rl 
ADD AB,LSBZ,Rt,Rl & CLPCNT EVCNTZ 
OR AZ,RSBZ 1 Rl0 1 R2 
OR ZB 1RSBZ 11 R2 & JMP EITRACEA 

;6ET THE BlT FOR THIS HAID 
;LEFT SHIFT IT ••• 
;EIGHT PLACES 

;RIGHT SHIFT STATUS ACTION ••• 
;TWO PLACES & JUMP 

215Ul TITLE CDC U. f.:). ct:::USf.3 Fff:TE1~::Fl\!Cf~ 

Asse~bly F~ase complete. 
~ errorCs) detected. 

21 ~:5V.l':'.J END ; ;Cross Refernce is Conaenseu Elite printing 


