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ASM .@$LPT, DDEX,. DDLG, DDRY., DDTS: DDSR, DDIR, DDI x

JUL 29, 1981 13:08:15

;}POINT 4 DATA CORPORATION
;LOTUS 700 DISK CONTROLLER DIAGNOSTICS

; VERSION 1.7 JAN 31, 1981

;EXECUTIVE TEST CONTROL
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WM ©
3 34 CONS

20

vl

ve

93

04

Jo

36

37

40

61

62

63 1

64 1

65

5&

&7 1

70 1

71

Je

73

74

79

76

77

100

101

102

103

104 1

105

106 1

107

QO

O

2003

436

20

TANTS

70

77761

77400

177

377

77700

77000

1777

1S

12

04

177

40

50

67

71

1740

76000

76000

74000

74000

40

HH HH

Ke:

K3:

K4:

KS:

K7:

Kio:

Ki7:

K20:

K27:

K37:

K70O:

Ni 7:

N400:

RMSK:

BMSK:

DMSK:

MSKA:

CMAX:

CR:

LF:

COMMA:

RUBO:

SPACE:

ZERO:

SEVN:

NINE:

SMSK:

HMSK:

FIXED:

CATT:

.- LOC

0

O

JMP

START

. LOC

-17

-400

177

377

¢@. +1

©

;PC

; INTERRUPT VECTOR

;RESTART VECTOR

90

i; RIGHT BYTE MASK

; BYTE MASK

177700 i; DEVICE CODE MASK

177000

1777

is

12

04

177

40

50

67

71

1740

76000

176000 i FIXED SURFACE ADDRESS OFFSET

74000

; CARRIAGE RETURN

; LINEFEED

; COMMA

; RUBOUT

i SECT ADDR FIELD MASK

; HEAD ADDR FIELD MASK

» CLEAR DRIVE ATTEN BITS

CATTS: 174000 ; CLEAR RW AND DRIVE ATTEN BITS

ASECT: 40

;#### ADDRESS POINTERS ###*

110

111

iile

113

114

115

116

j##e# DRIVE TYPE AND

117

120

121

Je222

450

400

3242

3003

30462

90462

O

O

O

CBUF:

ABORT:

INSTL:

TEMPA:

NTST:

WBUF :

RBUF:

DTBL:

DSKT:

DR VF :

CBUFF

IDC

INST

TEMP

NTS

WBUFF

RBUFF

O

0

0

iA SECT INCREMENT

; INPUT CHARACTER BUFFER

i RESTART VECTOR

i; 10 INSTRUCTION LIST

; SCRATCH PAD ADDRESS

; NEXT TEST. CONNECTOR

i WRITE BUFFER

i; READ BUFFER

TEST PARAMETERS *##+#

; DRIVE LOOKUP TABLE

; DISK TYPE: O=ALL REMOVABLE,

; DRIVE NUMBER FIELD

¢.

-1=CART+F IXED



122

123

124

125

126

127

130

i3t

132

133

134 cooocooocoocse
;##e#e VARIABLES

135

1.36

137

140

141

142

143

144

145

146

147

150

151

152

153

1954 oeocoocoocpecoocecos

LSFN:

STRK:

LCYN:

DRVN:

SFCN:

CYLN:

SC TN:

SCNT:

CSTA:

DSTA:

ATTS: coccococ0cecss
i LAST SURFACE NUMBER

i SECTORS PER TRACK

i> LAST CYLINDER NUMBER

i DRIVE NUMBER

; SURFACE NUMBER

i CYLINDER NUMBER

; SECTOR NUMBER

i; SECTOR COUNT

; CONTROLLER STATUS

; DRIVE STATUS

;DRV ATTEN STATUS BIT

AND TEMPORARY STORAGE ###+#

MFLG:

TSTX:

TSTV:

NE XT:

ACN:

SAVP:

PFLG:

CLOK:

TIMO:

PASS:

PCH:

LCNT:

DVCD:

CNTR:

WBFP:

RBFP:

p#tx#e GENERAL PURPOSE

199

1956

157

140

161

162

1463

164

165

166

167

170

171

172

173

174

175

176

177

200

2O1

202

203

204

205

206

2@Q75

2140

2154

2314

2146

2366

2473

2573

2544

1017

195573

1954951

15670

16001

16114

16175

2563

16155

2753

2276

19705

19703

19715

15724

195741

16217

PRINT:

CHAR:

INPUT:

MATCH:

EQM:

AB IN:

OB IN:

DECN:

OC TN:

ERROR:

DRCMD:

RWCMD:

NRDY:

HDRG:

HC MP:

DC MP:

TIMER:

PRIME:

SET:

SADC:

CKCK:

CKCS:

CKDS:

CKDA:

DADD:

SKCMD

oooccecoococeoecoceono
i TEST MODE FLAG

; TEST NAME TEXT ADDR

> TEST RESTART ADDR

;NEXT TEST ADDR

;AC DATA SAVE

i PROGRAM FLAG

i TIME CLOCK

i TIMEOUT FLAG

i WR PASS COUNT

» DEVICE CODE

; COUNTER

i; WBUFF WORD POINTER

; RBUFF WORD POINTER

SUBROUTINES x###

PRNT

ACHR

INPT

MTCH

QM

ABN

OBN

DEC

OCT

ERR

DRC

RWC

NRD

HDG

HCM

DCM

TIME

PRIM

SETT

SAD

CKK

CAC

CKD

CKAD

DAD

> SCMD

iPRINT TEXT STRING

i PRINT SINGLE CHARACTER

; COMMAND STRING INPUTTER

; INPUT STRING MATCH

i; INPUT ERROR RESPONSE

i DECIMAL ASCII-BINARY CONVERSION

; OCTAL ASCII-BINARY CONVERSION

i; PRINT DECIMAL NUMBER

iPRINT OCTAL NUMBER IN 6 DIGITS

; TEST ERROR STOP, PRINTOUT AND LOOP

i DRIVE COMMAND

i; DISK RW DRIVER

;PRINT DRIVE NOT READY

i HEADER GENERATOR

i HEADER COMPARE

i DATA COMPARE

i; 1 MS TIME CLOCK

i BUFFER PRIMER

i; TEST STEP INITIALIZE

ij OCTAL-ASCII CONVERSION, 2 DIGIT

i CHECK CONTROL STATUS, AFTER SEEK

; CHECK CONTROL STATUS, NO SEEK

i CHECK DRIVE STATUS

i CHECK DISK ADDRESS

; SET SURF-SECTOR ADDR & SECT CNT

; EMULATOR SEEK COMMAND

Q



207 16262 EMCMD: ECMD ; EMULATOR WR COMMAND

2@lO 16317 CRBUF: CRBF i>RBUFF VS REFERENCE COMPARISON

j4### VARIABLE DEVICE CODE IO INSTRUCTIONS #xx«

2@ilt 61000 DDOA: DOA 0,0

2@l2 40275 STA 0, DOAO

213 1400 JMP 0,3

214 61100 DDOAS: DOAS 0,0

215 212 JUMP DDOA+1

214 61300 DDOAP: DOAP 0,0

217 ele JUMP DDOA+1

220 62000 DDOB: DOB 0,0

221 40276 STA 0, DOBO

Lee 1400 JUMP 0.3

223 62100 DDOBS: DOBS 0,0

224 2-1 JUMP DDOB+1

ee 63000 DDOC: DOC 0,0

226 40277 STA 0, DOCO

e227 1400 JMP 0.3

230 63100 DDOCS: DOCS 0,0

231 aah JMP DDOC +1

232 63300 DDOCP: DOCP 0,0

233 ah JMP DDOC +1

“34 50400 DDIA: DIA 0,0

235 40300 STA 0, DIAO

23S 1400 JMP 0.3

237 &0400 DDIA1: DIA 0,0

2B40 40301 STA O,DIAI

241 1400 JUMP 0,23

@42 61400 DDIB: DIB 0,0

243 40302 STA O, DIBO

244 1400 JMP 0:3

2@45 61400 DDIB1: DIB 0,0

245 40303 STA O, DIB1

247 1400 UMP 0,3

290 62400 DDIC: DIC 0,0

251 40304 STA 0, DICO

20d 1400 JMP 0,3

223 60100 NNIOS: NIOS O

aD4 1400 JMP 0,3

£99 60300 NNIOP: NIOP ‘O

20S 1400 JMP 0,3

297 60200 NNIOC: NIOC 0

“50 1400 JUMP 0,3

“61 63600 SKDN: SKPDN 0O

2 b2 1400 JMP 0.3

263 1401 JMP 1,3

2564 63700 SKDZ: SKPDZ O

eho 1400 JMP 0,2

255 1401 JUMP 1,3

267 63500 SKBZ: SKPBZ O

2/0 1400 JMP 0,3

2/1 1401 JUMP 1,3

272 63400 SKBN: SKPBN O

e773 1400 JMP 0,3

274 1401 JMP i,3

;###+ DISK CONTROLLER REGISTER I0O DATA SAVE ####

4]



27s

2/6

277

300

301

302

303

304

305

306

307 oocooccoeo0oes
DOAO:

DOBO:

DOCO:

DIAO:

DIA:

DIBO:

DIB1i:

DICO:

DIAN:

DIBN:

DICN: cooooocjocece
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400 . LOC 400

jee LIST OF VARIABLE DEVICE CODE I10 INSTRUCTIONS ###*#

400 211 INST: DDODA

401 214 DDOAS

402 216 DDOAP

403 e2Q DDOB

404 eed DDOBS

405 ead DDOC

406 230 DDOCS

407 ede DDOCP

410 234 DDIA

411 ot7 DDIAI

412 242 DDIB

413 245 DDIB1

414 200 DDIC

415 ead NN IOS

414 299 NN IOP

417 2o7 NN TOC

420 2b} | SKDN

421 a2b4 SKDZ

422 257 SKBZ

423 aso | SKBN

424 4630 SRBi-1i

4295 4631 SRB1

42& 4722 RBNOB

427 3727 CFSO+4

430 3730 CFSO+5

431 9026 RBNSA

432 9240 RBZ1A-1

433 9241 RBZ1IA

434 15640 DRC1C

435 35 INSN: .-INST ; INSTRUCTION COUNT
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5 ##4# PROGRAM INITIALIZATION #x###

;PRINT PROGRAM IDENTIFICATION AND INITIALIZE

436

437

440

441

442

443

444

44S

444

447

; REQUEST

450

451

49e

493

454

499

456

497

440

461 ©

4&2

463

Ab4

@PRINT

GPRINT

0,0

O,; PFLG

O,. MFLG

0. DTBL.

0. ATTS

0, DVCD

6155 START: JSR

17612 TTLO

6159 JSR

17636 TFLI

102400 SUB

40143 STA

40135 STA

40117 STA

40134 STA

40151 STA

ENTRY OF DEVICE CODE OTHER

6155 IDC:

17652

6157

469

6163

3242

440

4i2

5140

3162

1000

6161

432

IDC1:

IDCIA:

+> SAVE DEVICE CODE AND

445

44S

4&7

470

471

472

473

474

475

A76

477

500

501

502

503

504

; REQUEST

909

906

907

910

211

Y1le

913

“0060

24151

125004

419

40151

24743

44150

24067

34112

33400

133400

113000

93400

175400

14150

772

ENTRY IF PROGRAM

IDCe2:

IDC2A:

IDC2B:

JSR

DEVC

JSR

IDC

JSR

TEMP

IDC1

JMP

JSR

CMDSO

JUMP

JSR

IDC+2

ATTACH

LDA

LDA

MOV

JMP

STA

LDA

STA

LDA

LDA

LDA

AND

ADD

STA

INC

DS2Z

JMP

6155 PROG: JSR

17661

6157

917

6140

3064

1000

TMOD

JSR

PRG1

JSR

PDIR

JMP

@PRINT

@ INPUT

sPRINT TITLE

;PRINT VERSION AND DATE

PROGRAM FLAG

MODE FLAG

LOOKUP TABLE POINTER

ATT BIT

DEV CODE

i RESET

; CLEAR

; CLEAR

i RESET

i CLEAR

THAN STANDARD 27

;GET DEVICE CODE

; DEFAULT TO 27

COBIN » CONVERT TO BINARY

iNOT OCTAL EXIT

IDC2A

@MATCH

;GOT IT

;SEE IF A COMMAND

; COMMAND LIST

O,2

@EQM

>A COMMAND

; INPUT ERROR, PRINT °??’

IT TO EACH I10 INSTRUCTION

0,K2

1, DVCD

1,1,52ZR

PROG

O, DVCD

1, INSN

1,LCNT

i, DMSK

3. INSTL

2, 20,3

1,2

O,2

2, €0,3

3,3

LCNT

IDC2B

SELECTION: LOGIC,

;OLD DEV CODE?

> YES

i; SAVE DEV CODE

;>SET INSTRUCTION COUNT

>; MASK

i INSTRUCTION LIST

iGET INSTRUCTION

>STRIP OLD DEV CODE

i ATTACH NEW

;RETURN IT

i; DONE?

>NOT YET

DRIVE OR TESTER

G@PRINT ;"TEST MODE"

@ INPUT iGET ANSWER

; DEFAULT, GO CHECK SETTING

MATCH i SEARCH DIRECTORY

i PROGRAM DIRECTORY

0,2

>

i; FOUND IT



314 6160 JSR @MATCH ;NOT A NAME, CHECK COMMAND

915 3166 CMDS1 ; COMMAND LIST

916 1000 JMP 0,2 +A COMMAND

917 24143 PRG1: LDA 1,PFLG s CHECK PROG FLAG

920 125004 MOV 1,1,S5ZR ;SET PREVIOUSLY?

921 4il JMP PRG3-2 > YES, NO CHANGE

vee 5161 JSR ¢EQM > INPUT ERROR

Jed 907 PROG+2 ; EXIT VECTOR

;COME HERE TO SET PROGRAM FLAG AFTER A SELECTION HAS BEEN MADE.

>THE VALUE OF FLAG IS AS FOLLOWS:

i i TEST LOGIC ONLY

o TEST WITH DRIVE) a

i 3 TEST WITH TESTER

924 126520 PRG2: SUBZL 1,1

DeO 404 JMP PRG2B+1

9265 24050 PRG2A: LDA i,K2

Je7 402 JMP PRG2B+1

930 24051 PRG2B: LDA 1,K3

931 44143 STA 1,PFLG i SET PROGRAM FLAG

; REQUEST ENTRY OF STOP OPTION AND SET MODE FLAG AS FOLLOWS: .

; = STOP AFTER ERROR PRINTOUT

2 = LOOP ON ERROR

= LOOP ON TEST

;BIT O OF MFLG IS USED FOR PRINT TEST NAME INDICATOR:

O = PRINT, 1 = NO PRINT

I32 6155 JSR @PRINT i "STOP ON ERROR*Y"

933 17667 STPE

234 6157 PRG3: JSR @ INPUT ;GET ANSWER

230 945 PRG3C ; DEFAULT, NO CHANGE

936 6160 JSR @MATCH i CHECK ANSWER

337 3213 NYL ; COMMAND LIST

940 1000 JUMP 0,2 iGO SET MODE FLAG

941 126520 PRGSA: SUBZL 1,1

D42 402 JMP . +2

943 126400 PRGSB: SUB 1,1

244 44135 STA 1,MFLG ;SET MODE FLAG

; INDEX TO TEST MODE AS INDICATED IN FLAG

945 20143 PRGE3C: LDA O,PFLG

9246 34403 LDA 3,PROGL iPROGRAM ADDR LIST

947 117000 ADD 0,3 ; INDEX

DvO0 3400 JMP €0,3 ;GO THERE

vol Jue PROGL:. +1

DUE 0 0

eke 907 LOGIC

904 601 DRIVE

DOO 790 TESTR
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sLOGIC TEST

;BEFORE STARTING THE TEST,

+70 THE CONTROLLER,

CHECK TO SEE IF ANY DISK DRIVE IS ONLINE

PRINT DISCONNECT MESSAGE IF SO. OTHERWISE PROCEED

*>SELECT DRIVE

;READ DRIVE STATUS

>DRIVE READY?

iNO. START TEST

> YES, PRINT MESSAGE

iWAIT FOR START SIGNAL

i;OK TO GO

;GO CHECK IT AGAIN

>NEW LINE

;RESET PASS COUNT

iGET DRIVE NAME

i>GET 1ST INPUT WORD

>WANT 1ST BYTE

>PICK IT OFF

i> SKIP IF >9

> SKIP IF =>0

>NOT A DECIMAL. MAY BE NAME

CONVERT IT AND LOCATE LOOKUP TABLE

s>CALL ASCII-BINARY CONVERTER

NUMBER

;GET RESULT

sRANGE LIMIT

i OK?

; OVER

+1ST TABLE ADDR

i NUMBER X4

>OFFSET BY 4

> TABLE ADDR

iCHECK SECT WORD

>A SECT COUNT’?

996 10000 DRDY

907 102400 LOGIC: SUB 0,0

960 4211 JSR DDOA

261 4242 JSR DDIB

Jb6e 24774 LDA i,LOGIC-1

963 107405 AND 0. 1, SNR

264 407 JMP LTST

969 6155 JSR @PRINT

966 17677 DRONL

967 63610 SAPDN TTI

270 777 JUMP oo |

271 60510 DIAS 0, TTI

dle 767 JUMP LOGIC+2

273 6155 LTST: JSR €PRINT

974 20076 CRLF

979 126400 SUB 1,1

976 44146 STA 1,PASS

077 2401 JMP @. +i

500 3300 RGRS

iDRIVE TEST

;REQUEST INPUT OF DRIVE NAME OR CODE NUMBER

601 6155 DRIVE: JSR @PRINT

602 17733 DNAME

603 6157 JSR @ INPUT

504 647 DNAMO- ; DEFAULT

605 22110 LDA 0, @CBUF

606 101300 MOVS 0,0

607 24065 LDA 1,RMSK

610 123400 AND 1,0

611 24077 LDA 1, ZERO

612 34101 LDA 3. NINE

613 162033 ADCZ# 3,90, SNC

614 106032 ADCZ# 0O.1,S2C

615 423 JMP DNAM

>FIRST CHARACTER IS A DECIMAL,

616 6162 JSR @ABIN

617 3242 TEMP

520 452 DNAMO+3; ILLEGAL

621 22113 LDA O, @TEMPA

5622 24414 LDA 1, DLIM

623 122432 SUBZ# 1,0, S2C

624 417 JMP DNAM+3

625 30412 LDA 2, DLST

626 103120 ADDZL 90,0

627 24052 LDA 1,K4

630 122400 SUB 1,0

631 113000 ADD 0,2

632 25002 LDA 1,2,2

633 125005 MOV 1.1. SNR

634 407 JMP DNAM+3

Of

iNO, A DUMMY



;FIRST CHARACTER IS NON-DECIMAL.,

i HAS

; GET

4635

536

4537

540

541

642

643

544

545

546

547

6950

6951

692

693

DRIVE LOOKUP TABLE,

654

65995

656

697

4640

661

662

663

554

417

117 DLIM:

16720 DLST: DTi

JMP

117

61460 DNAM: JSR

16342

412

6160

3204

1000

404

20117

101004

414

6161

403

DNAMOQ:

DDIR

JMP

JSR

CMDS3

JMP

JMP

LDA

MOV

JMP

JSR

DNAM1 ;YES, GO SET IT

SEARCH DIRECTORY FOR NAME

@MATCH iGO LOOK IT UP

i; DRIVE DIRECTORY

DNAM1 ;FOUND IT

@MATCH i;SEE IF A COMMAND

; COMMAND LIST

0,2 sEXIT TO COMMAND

. +4 i>NOT FOUND

0. DTBL. ;CHECK DRIVE POINTER

0,0, SZR 3» SET?

DNUM-—2 >YES, EXIT

GEQM i INPUT ERROR

DRIVE+2; RETRY

90117 DNAMI: STA

29000

44120

29001

44122

29002

44123

29003

44124

LDA

STA

LDA

STA

LDA

STA

LDA

STA

DRIVE NUMBER INPUT

555

666

667

670

571

672

673

574

575

576

677

700

701

6155

17742

6157

702

6163

3242

700

26113

20051

122432

407

6161

657

DNUM:

DNUMI:

JSR

DNUMT

JSR

DNUA

JSR

TEMP

DNUM]

LDA

LDA

SUBZ#

JMP

JSR

DNUM

; CHECK DRIVE NUMBER SETTING

;POSITION DRIVE NUMBER FOR DOA,

702

703

704

24134 DNUA: LDA

125004

420

i; AND CLEAR BITS

705 126400

MOV

JMP

SUB

COPY PARAMETERS OVER

2,DTBL SAVE TABLE ADDR

1,0,2

i,DSKT ;SET DRIVE TYPE

{,1,2

i,LSFN ;SET LAST SURF #

i,2,2 |

1,STRK iSET SECT PER TRACK

1,32

1,LCYN ;SET LAST CYLINDER #

@PRINT

@ INPUT

; DEFAULT

@OBIN ; CONVERT TO BINARY

; NOT OCTAL

1,@TEMPA ; GET NUMBER

0,K3

1,0,SZ7C ;SKIP IF 23

DNUM2 ; OK

@EQM ; INPUT ERROR

FOR DEFAULT

1,ATTS

1,1,S2R ;SET?

DNUM4 > YES

SET CORRESPONDING ATTENTION STATUS

1,1

10



706 135000 DNUMe: MOV

707 127120 ADDZL

710 127120 ADDZL

711 125120 MOVZL

7i2 44121 STA

713 20433 LDA

714 175005 MOV

715 405 JMP

716 174400 NEG

717 101220 MOVZR

720 175404 INC

721 776 JMP

722 101220 DNUMS: MOVZR

7e3 40134 STA

1,3 i> SAVE IN ACS

1,1 sSHIFT INTO FIELD POSITION

1,1

1,1

1, DRVF > SAVE IT

O,BIT!

DNUMS3 > YES

3a *>NO, MAKE COUNT

0,0 >SHIFT ATTEN BIT

3. 3, SZR

_-2

0,0 :

0O,ATTS i SET ATTEN STATUS BIT

*+BEFORE STARTING THE TEST. CHECK TO SEE IF THE DRIVE IS ONLINE, PRINT

i SET DRIVE READY MESSAGE IF NOT |

724 #0121 DNUM4: LDA

7e29 4211 JSR

726 4242 JSR

727 24420 LDA

730 107414 AND#

731 407 JMP

732 6155 JSR

733 17752 NR DT

734 63610 SKPDN

735 777 JMP

736 60510 DIAS

737 765 JMP

740 6155 DTST: JSR

741 20075 CRLF

742 126400 SUB

743 44146 STA

744 2401 JMP

74S 6400 RECAL

746 40000 BIT1: 40000

*>DRIVE EMULATOR TEST

747 10000 DRDY

790 24777 TESTR: LDA

791 30434 LDA

792 21000 LDA

793 101112 MOVL #

794 407 JMP

799 4211 JSR

796 4242 JSR

797 123415 AND#

760 411 JMP

761 151400 INC

762 JMP770

iEMULATOR READY,

763

764

6155 TSTR: JSR

20076 CRLF

O, DRVF ;iDRIVE NUNBER

DDOA >SELECT IT

DDIB >DRIVE STATUS

i, TESTR-1 |
O.1,SZ2R ;DRIVE READY?

DIST iYES, START

@PRINT iNO. PRINT MESSAGE

TTI iWAIT FOR START

_ ail

0, TTI >GOT IT

DNUM4 >GO CHECK IT AGAIN

@PRINT iNEW LINE

1.1

1,PASS +>RESET PASS COUNT

@. +]

1, : —]

-, DRVR ;>DRV SEL CMD LIST

0,0,S7¢ ;END?

TSTR i YES

DDOA i;NO, SEL DRV

DDIB +GET DRIVE STATUS

1,0, SNR ; READY?

TSTR1

22

TESTR+2 ;tLOGOP BACK

GO START TEST

@PRINT

14



765 126400

766

767

770

44146

2401

13000

i; EMULATOR NOT READY,

771

772

773

774

779

776

777

1000

1001

1002

1003

1004

1005

1006

1007

1010

1011

1012

SUB

STA

JUMP

RLDO

6155 TSTRI: JSR

20057

29000

125220

125220

125220

125220

125220

6164

6155

123711

2it1

1006

O

40

100

140

177777

DRVR:

DRNM

LDA

MOVZR

MOVZR

MOVZR

MOVZR

MOVZR

JSR

JSR

@TNRD

JMP

+1

DRVO

DRV1

DRV2

DRV3

~-1

1,1

1,PASS

@. +1

SPRINT

@DECN

@PRINT

@ ABORT

1

>RESET PASS COUNT

PRINT MESSAGE THEN QUIT

; "EMULATOR DRV"

;RIGHT JUSTIFY DRV #

sPRINT DRV #

i "NOT READY"
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; #e#+ ERROR MESSAGE PRINTOUT * ###

;THIS SUBROUTINE IS ENTERED WHEN A TEST ERROR IS DETECTED.

;IT WILL PROCEED ACCORDING TO THE CURRENT TEST MODE: STOP AND

; WAIT FOR USER‘S COMMAND: PROCEED AFTER PRINTOUT;

; ERROR WITH PRINTOUT SUPPRESSED.
€ERROR

MESSAGE BLOCK
; CALL: JSR

;

;RET: JMP

; BLOCK

P

See ‘wee we See ‘oe

;PRINT PROGRAM ADDRESS WHERE

1,3

FORMAT

ERROR ADDRESS

LOGP ADDRESS

TEST SUBJECT TEXT

REGISTER INPUT DATA INDEX OR @INPUT DATA TEXT

REGISTER OUTPUT DATA INDEX OR SOUTPUT DATA TEXT

NORMAL OUTPUT TEXT

1013

1014

1015

1016

1017

1020

1021

1022

1023

1024

1025

1026

1027

1030

1031

1032

1033

1034

1035

1036

1037

1040

1041

1042

1043

1044

1045

1046

1047

1050

1051

1052

1053

1054

1055

0

0

0

0

94777

907795

44773

40771

42957

201935

24050

30052

147000

107414

v2

615995

17762

32762

25000

6165

24135

129122

411

125240

44135

20136

40402

6155

O

6155

117770

25002

44402

6155

0

ERR:

O

O

O

O

STA

STA

STA

STA

JSR

LDA

LDA

LDA

ADD

AND#

JMP

JSR

REFR

LDA

LDA

JSR

LDA

MOVZL

JUMP

MOVOR

STA

LDA

STA

JSR

0

JSR

CTSTT

ERROA: LDA

STA

JSR

O

3,.-1

2, ERR-2

1,ERR-3

0, ERR-4

NNTOC

QO, MFLG

1,Ke2

2, K4

21

0,1, S2ZR

ERR4

ERROR IS

@PRINT

2, CERR~-1i

1,0,2

COCTN

1, MFLG

1,1,852C

ERROA

i,1

1,MFLG

O, TSTX

O,. +2

@PRINT

@PRINT

1,2,2

1,.+2

@PRINT

OR LOOP ON

i SAVE ACS

; ISSUE CLEAR DEV CMD

i MODE FLAG

sAC1 = &

; LOOP ING?

;YES, EXIT.

DETECTED

iPRINT REFERENCE ADDR

» BLOCK POINTER

; GET ERROR ADDR

;>PRINT ADDR

;PRINT TEST NAME, TOPIC AND DRIVE NUMBER IF APPLICABLE

;PRINT TEST TITLE?

> NO

i YES, SET 1ST TIME BIT

;SET TEXT OF TEST NAME

;PRINT TEST NAME

;PRINT ‘TEST’

; TOPIC TEXT

iSET IT

| 3



1056

1057

10460

1061

1062

1063

1064

1065

1066

/ 1067

1070

1071

1072

1073

1074

10795

1076

24145

125005

403

6155

120052

24125

124015

412

6155

20057

24275

127120

125120

125300

34051

167400

6164

;DECODE WORDS 3

1077

1100

1101

1102

1103

1104

1105 —

1106

1107

1110

1111

ii1le

1113

1114

1115

1116

1117

6155

20063

21003

101113

415

40402

6155

O

6155

20067

21004

101113

411

40402

6155

O

410

i>PRINT REGISTER

iPRINT NORMAL TEST DATA FOR REFERENCE

1120

lie

1122

1123

1124

1125

1126

1127

1130

1131

1132

1133

1134

1135

1136

34463

117000

7400

764

34460

117000

7400

LDA

MOV

JMP

JSR

€TMO

LDA

COM#

JMP

JSR

DRNM

LDA

ADDZL

MOVZL

MOVS

LDA

AND

JSR

1. TIMO

1,1, SNR

. +3

@PRINT

1, DRVN

1,1.SNR

ERR1

@PRINT

1, DDAO

1

1

1 2 ww = > pet et pet
3,K3

a1

€DECN

+>GET TIMEOUT FLAG

; TIMEOUT?

iNO

;>VYES, PRINT “TIMEOUT"

iDRIVE NUMBER

sPRINT IT

>NO

> YES

+GET COMMAND WORD

;RIGHT JUSTIFY DRV #

s;PICK OFF DRV #

AND 4 OF BLOCK AND PRINT MESSAGE AS INDICATED

ERR1i:

INPUT-OUTPUT

JSR

IN

LDA

MOVL#

JMP

STA

JSR

0

JSR

OUT

LDA

MOVL#

JMP

STA

JSR

0

JMP

ERR1IA: LDA

ADD

JSR

JMP

ERR1iB: LDA

ADD

JSR

6155 ERR2: JSR

17773

21005

101113

4095

40402

6155

0

NORM

LDA

MOVL#

JMP

STA

JSR

O

@PRINT

0,3,2

0,0, SNC

ERRIA

0O,.+2

@PRINT

@PRINT

0,.4,2

0,0, SNC

ERR1B

O,. +2

€PRINT

ERR2

DATA

3, WRGL.

0,3

@O,3

ERR1+10

3, RRGL

0,3

€0,3

@PRINT

O;>2

0,0, SNC

ERR2A

O,. +2

@PRINT

(4

3 aa INPUT”

+>GET WORD 3

; INDEX OR TEXT?

i; INDEX

i>TEXT, SET IT

; "OUTPUT"

+GET WORD 4

> INDEX OR TEXT?

> INDEX

+ TEXT, SET IT

i>WRITE REG INDEX LIST

s INDEX

;PRINT INPUT DATA
<,

;READ REG INDEX LIST

i>PRINT GQUTPUT DATA

s;PRINT “NORMAL ’

> TEXT OR INDEX’?

; INDEX

is TEXT, SET IT



1137 404 JMP ERRS3

1140 34444 ERR2A: LDA 3, RRGL > INDEX LIST

1141 117000 ADD 0,3

1142 7400 JSR €0,3 +>GO PRINT RESULT

;CHECK MODE FLAG FOR STOP AND WAIT OR PROCEED

1143 20135 ERR3: LDA O,. MFLG

1144 101213 MOVR# O0;0,SNC ; STOP?

1145 431 JMP ERR4B ;NO

1146 6155 ERRGA: JSR @PRINT i YES, PRINT PROMPT

1147 20074 PRMT

1150 6157 JSR @ INPUT +>GET INPUT

1151 1155 ERR3B ji DEFAULT ERROR

1152 6140 JSR @MATCH + SEARCH COMMAND LIST

1153 3107 CMDL

1154 1000 JMP 0,2 >GET EXECUTE COMMAND

1155 6161 ERRSB: JSR @EQM

1156 1150 ERRSA+2

i> IN LOOP MODE, CHECK TTI FOR

i;ELSE, RESTORE REGISTERS AND

1157 63610 ERR4: SKPDN

11460 406 JMP

1161 124000 COM

11462 1293400 AND

1163 401935 STA

1164 74410 DIA

1165 761 JMP

1166 113414 ERRSA: AND#

1167 2137 JMP

1170 36626 LDA

117i «635401 LDA

1172 20621 LDA

1173 24621 LDA

1174 30621 LDA

1175 1400 JMP

*>IN NO STOP MODE, RESTORE

1176 20615 ERR4B:LDA

4i77 24615 LDA

1200 30615 LDA

12O01l 34615 LDA

1202 1401 JMP

1203 1577 WRGL: WRGX

1204 1614 RRGL: RRGX

QUIT INPUT. RESET MODE FLAG IF QUIT,

CONTINUE

TTI i> STOP LOOPING?

ERR4A iNO

1,1 i MAKE MASK

1,0 ;RESET LOOP BIT

0, MFLG

3, TTI »>READ TTI

ERR3A iGO TO PROMPT

0:2,5ZR ;LOQOPING ON ERROR?

e@TSTV NO. EXIT TO TEST

3. @ERR-1i ; BLOCK ADDR

3.1,3 >LOOP ADDR

0,.ERR-4

{,.ERR-3

2, ERR-2

0,3

REGISTERS THEN EXIT

0, ERR-4

1,ERR-3

2, ERR-2

3,ERR-1

1,3

»EXECUTE A LOOP ON ERROR COMMAND

;SET LOOP BIT IN MODE FLAG AND START LOOPING

1205 20135 LOOP: LDA

12065 24050 LDA

1207 123000 ADD

1210 40135 STA

O, MFLG

1,K2

1,0

O,. MFLG

5

i SET LOOP FLAG



1211 799 JMP ERR4A

; EXECUTE A PROCEED TEST COMMAND

i2ie 764 PROCD: JUMP ERR4B

; EXECUTE A REPEAT TEST COMMAND

41213 20135 REPT: LDA

1214 24052 LDA

1215 107000 ADD

1216 44135 STA

1217 2137 JMP

+EXECUTE A SKIP TEST COMMAND

1220 2140 SKPT: JUMP

O. MFLG

1,K4

0,1

1,MFLG

eTSTV

CNEXT

; EXECUTE A CHANGE OPTION COMMAND

; CHANGE FROM STOP ON ERROR TO NO STOP. VICE VERSA

1221 126520 OPTN: SUBZL

i222 20135 LDA

1223 107415 AND#

1224 407 JMP

1225 124000 COM

1226 123400 AND

1227 40135 STA

1230 6155 JSR

1231 20021 NSTP

1232 714 JUMP

1233 123000 OPTN1: ADD

1234 40135 STA

1235 6155 JSR

1236 20014 STP

1237 707 JMP

1,1

0, MFLG

0,1, SNR

OPTNI

1,1

i.0

O. MFLG

@PRINT

ERRSA

1,0

O.MFLG

@PRINT

ERRSA

|

i SET FLAG TO REPEAT

iRE-START TEST

iGO TO NEXT TEST

;MAKE i

; CHECK MODE FLAG

; 1S STOP ON?
;NO. GO SET IT

; YES, MAKE MASK

; RESET STOP

i> SET STOP

; “STOP”
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;>EXECUTE A DUMP BUFFER COMMAND

; DUMP THE CONTENTS OF THE PROGRAM WRITE OR READ BUFFER

s;HIT ANY KEY EXCEOPT CR TO SUSPEND DUMP. CR TO QUIT DUMPING

1240 34115 DWBF: LDA a» WBUF ;WRITE BUFFER ADDR

1241 402 JMP . +2

1242 34116 DRBF: LDA 3. RBUF ;READ BUFFER ADDR

1243 354441 STA 3. DMPP +SET DUMP POINTER

1244 24441 LDA 1, BLONG

1245 44441 STA i, DONT > SET DUMP LIMIT

1246 6155 DMP: JSR €PRINT i START NEW LINE

1247 20076 CRLF

1250 20055 LDA 0, K10

1251 40436 oTA 0, COLM > SET COLUMN COUNT

;PRINT MEMORY ADDRESS THEN 8 DATA WORDS ON THE SAME ROW

1292 24432 LDA 1, DMPP

1293 6145 JSR COCTN >PRINT ADDR

12594 26430 DMPO: LDA 1, @DMPP

1255 6165 JSR @OCTN +PRINT DATA WORD

1256 10426 ISZ DMPP i BUMP POINTER

1257 14427 DSZ DCNT s;END OF BUFF?

1260 402 JMP . +2 >NO

1261 2422 JMP @ERRR i YES, EXIT

1262 63710 SKPDZ TTI i STOP?

1263 404 JMP DMP 2 > YES

1264 14423 DMP1: DSZ COLM >NO, LAST COLUMN?

1265 767 JMP DMPO >NO

1266 760 JUMP DMP > YES, GO START NEXT ROW

iSOT A TTI; SEE WHAT IS IT

1267 60510 DMP2: DIAS 0, TTI

1270 24412 LDA 1,CRK

1271 106405 SUB O;1,SNR ; QUIT?

1272 @e4il JMP GERRR i YES

1273 63610 SKPDN TTI iNO, WAIT HERE

1274 777 JMP _-i1

1275 60510 DIAS 0. TTI »>READ COMMAND AGAIN

1275 24404 LDA 1,CRK

1277 106405 SUB O,1,SNR- ; QUIT?

1300 2403 JMP CERRR i YES

1301 763 JMP DMP 1 iNO, RESUME

1302 P15 CRK: 215

1303 1146 ERRR: ERRS3SA

1304 O DMPP: O

1305 20000 BLONG: 20000

1306 O DCNT: O

1307 O COLM: O

*;EXECUTE A DECODE DOA WORD COMMAND

*DECODE AND PRINT EACH FIELD OF THE DOA WORD

1310 20275 DAC: LDA 0, DOAO ; DOA WORD

1311 101113 MOVL# 0,.0,SNC ;CLR RW DONE?

1312 403 JUMP . +3 sNO. SKIP IT

}-Z.



1313 6155 JSR @PRINT i>YES, PRINT "CLR RW ATT”

1314 120643 @CLRW

1315 34105 LDA 3, CATT

1316 117505 ANDL O,3,-SNR ;PICK CLR DRV ATT BITS

1317 422 JMP DAC2 ;NO CLR DRV ATT

1320 175103 MOVL 3,3,SNC iCLR DRVO?

1321 404 JMP DAC] 3NO .

1322 6155 JSR @PRINT i YES

1323 120652 @C DRO

1324 415 JMP DAC2

1325 175103 DAC1: MOVL 3,.3,SNC ;CLR DRV1I?

1326 404 JMP DACIA +NO

1327 6155 JSR €PRINT

1330 120660 @CDR1

1331 410 JUMP DAC2

1332 175103 DACIA: MOVL 3,3,SNC ;iCLR DRVZ?

1333 404 JMP DACIB +NO

1334 6155 JSR @PRINT

1335 120666 @CDR2

1336 403 JMP DAC2

1337 6155 DACIB: JSR @PRINT

1340 120674 @CDR3

i;DECODE # PRINT COMMAND FIELD

1341 30435 DAC2: LDA 2, CMS i MASK

1342 113400 AND 0,2 i;PICK OFF

1343 34434 LDA 3. CML i COMMAND LIST

1344 24072 LDA 1,CR

19495 44152 STA 1, CNTR i> SET COUNT

1346 25400 DACZA: LDA 1,0,3 iGET REF

1947 146415 SUB# 2@,1,SNR ;THIS ONE’?

13950 410 JUMP DAC2B > YES, GO PRINT IT.

1351 175400 INC 3,3 ;NO

1352 175400 INC 3.3

1393 14152 DSZ CNTR ; MORE’?

1354 772 JMP DAC2A i YES

1395 61595 JSR @PRINT ;NO, PRINT “UNDEFINED CMD"

1356 120702 @UDC

1357 415 JMP DAC2D >EXIT

1360 25401 DAC2B: LDA 1.1.3 >GET TEXT

1361 44402 STA 1,.+2 iSET IT

1362 6155 JSR @PRINT

1363 0 0

i CHECK AND PRINT VOLUME NUMBER

1364 24057 LDA 1,K20

1365 123404 AND 1,0,SZR isWHICH VOLUME

1366 404 JMP DAC2C iVOL 1

1367 6155 JSR @PRINT >VOL O

1370 120714 eVO |

1371 403 JMP DAC2D +ALL DONE

13972 5155 DAC2C: JSR CPRINT

\ QQ



1373

1374

1375

1376

; COMMAND

1377

1400

1401

1402

1403

1404

1405

1406

1407

1410

1411

1412

1413

1414

14195

1416

1417

1420

1421

1422

1423

1424

1425

1426

1427

1430

1431

120720

2401 DAC2D:

1146

3600 CMS:

FIELD LIST

1400 CML:

0

123214

200

124562

400

120724

400

123117

1400

120727

14600

123741

2200

120733

2500

120743

2600

120753

3000

120757

3200

1295152

3400

123206

3600

123140

@V1

JMP

ERRSA

3600

+i

READ

@RDT

RCAL

@RCLT

SEEK

@SEEKT

WHDR

@WHD

FMAT

GF MATT

RLSD

@RELS

ALT1

@ALTT1

ALT2

@ALTT2

NOoOP

@NOP

DATV

SDATVT

RDBF

GRFFI

WRITE

@WwDT

RHDR

@RHD

@. +1

;>EXECUTE A DECODE DOC WORD COMMAND

*>DECODE AND PRINT HEAD,

1432

1433

1434

1435

1436

1437

1440

1441

1442

1443

1444

1445

1446

1447

1450

1451

1452

1453

1454

1455

20277 DCC:

105300

125220

125220

34061

167400

6155

120766

65144

24102

107600

125220

125220

125220

125220

6155

120770

6164

24061

107400

LDA

MOVS

MOVZR

MOVZR

LDA

AND

JSR

@HD

JSR

LDA

ANDR

MOVZR

MOVZR

MOVZR

MOVZR

JSR

CST

JSR

LDA

AND

0, DOCO

QO, 1

1,1

1,1

3,K37

3,1

@PRINT

@DECN

1, SMSK

O.1

(fq ee be pe Al es bt be bePRINT

@DECN

1,K37

0,1

1g

SECTOR AND SECTOR COUNT FIELDS OF DOC WORD

;DOC WORD

i;RIGHT JUSTIFY HEAD #

;GOT HEAD #
; "HY

;>PRINT HEAD #

;RIGHT JUSTIFY SECTOR #

;°s”

;PRINT SECT #

;GOT SECT COUNT



1456

1497

1440

1461

1442

1463

124400

6155

120772

6164

2401

1146

NEG

JSR

€S5C

JSR

JMP

ERR3A

if

@PRINT

@DECN

@. +1

; EXECUTE A DECODE DIA WORD COMMAND
;DECODE AND PRINT EACH STATUS BIT WHEN SET

+>STATUS BIT TEXT LIST

1464
1465

1466

1467

1470

1471

1472

1473

1474

1475

1476

1477

1500

1501

1502

1503

1504

1505

1506

1507

1510

i5il

1512

1513

1514

1515

1516

1517

1520

1521

1522

1523

1524

1525

> EXECUTE

1526

i527

1530

1531

1532

1533

1534

15935

24057

44152

30417

20300

101103 DAS1:

407

25000

125005

404

44402

6155

0

151400

14152

76

2401

1146

DAS:

DAS2:

1506 STL:

120775

121005

120652

120660

120666

120674

0

121012

121062

121022

121030

121040

121053

121067

121076

121104

LDA

STA

LDA

LDA

MOVL

JMP

LDA

MOV

JUMP

STA

JSR

O

INC

DSZ

JUMP

JMP

ERRSA

+1

@CF

@RWA

@C DRO

@CDR1i

@€CDR2

€CDRS3

0

@ISA

CECE

€BS

@CYE

@SAE

CVE

€RWO

@DL

@RWF

1,K20

1, CNTR

2, STL

0. DIAO

0,0, SNC

DAS2

1,0,2

1,1.SNR

DAS2

1,.+2

@PRINT

2,2

CNTR

DAS!

@. +i

A DECODE DIB STATUS WORD

;DECODE AND PRINT EACH STATUS BIT WHEN SET

20302 DBST:

101100

101103

403

6155

122565

101100

101103

LDA

MOVL

MOVL

JMP

JSR

@DRST

MOVL

MOVL

0, DIBO

0,0

0,90, SNC

_ +3

@PRINT

0,0

0,0, SNC

0.0

; 58 SC ub

;>PRINT SEC COUNT

;SET SHIFT COUNT

sSTATUS BIT TEXT LIST

i DIA WORD

iBIT SET?

;NO

;VYES, GET TEXT

; DUMMY?

i YES

;SET IT |

;PRINT STATUS TEXT

i DONE?

iNOT YET

> YES

>DIB WORD

;DRV RESERVED?

;NO

> YES

;DRV READY?



1536

1537

1540

1541

1542

1543

1544

1545

19546

1547

1590

1501

1592

1553

15094

1599

1596

1597

1560

1561

1562

1563

1544

1565

1546

1567

1570

1571

1572

1573

1574

1575

1576

403

6155

IfLii1l

101103

403

6155

121117

101100

101103

403

6155

122576

101100

101103

403

6155

121125

101103

403

6155

121135

20300

34062

117405

403

6155

121142

101203

403

6155

121150

2401

1146

JMP

JSR

€DR

MOVL

JMP

JSR

@DB

MOVL

MOVL

JMP

JSR

@WDST

MOVL

MOVL

JMP

JSR

@SE

MOVL

JMP

JSR

@1c

LDA

LDA

AND

JMP

JSR

@DF

MOVR

JMP

JSR

SDER

JMP

ERRSA

. +3

@PRINT

0, 0. SNC

. +3

@PRINT

0,0

0,0, SNC

. +3

@PRINT

0,0

0.0, SNC

_ +3

@PRINT

0.0. SNC

_ +3

@PRINT

O. DIAO

3,K70

0, 3, SNR

. +3

@PRINT

QO, 0, SNC

. +3

@PRINT

¢@. +1

21

>NO

> YES

>DRV BUSY?

;NO

>WRITE DIABLED?

>NO

i SEEK ERROR?

iNO

> ILLEGAL COMMAND?

;NO

; MASK

i>DRV FAULT?

>NO

>DRV ERR?

>NO



1577

1400

14601

1602

1603

1404

14605

1606

14507

1610

1611

1612

1613

1614

1615

14616

1617

1620

1621

1622

1623

1624

14625

1626

1627

1430

1631

1632

1633

1634

1635

1636

1637

1640

14641

1642

1643

1644

1645

1646

1647

14650

1691

1652

1653

1654

14699

1656

1657

1660

- PAGE G3 -

; SUBROUTINES TO

1661 120105

;WRITE AND READ REGISTER DATA PRINTOUT LIST

O WRGEX: O

1641 TDO!1 s DOA

1650 TDO2 ; DOB .

1657 TDOS3 ; DOC

1665 TDO4 ; DOBS

1671 TDOS ; DOCP

1675 TDOG ;DOA, DOC, DOBS

1702 TDO? i DOAP

1706 TDO1O ; DOA, DOCP

i712 TDO1I1t 5; DOAS

1716 TOO12e ; DOCS

1722 TDO13 ; DOA, DOB, DOCS

1727 TDO014 ; DOA, DOBS

1733 TDO1S ; DOA. NIOP

19753 WBAD ;PRINT WBUFF ADDR + DATA

O RRGX: O

1742 TDT1 ; DIACO)

1751 TOIe2 ; DIB(O)

17640 TDIS3 ;DIC(O) .

1767 TDI4 i DIAC).

1776 TDIS ; DIB(1)

2004 TDI6é iDIAC2)

2010 TDI7 i DIB(2)

2014 TOILO ;DIACO). DIBIO)

2020 TOI11 ; DIACI). DIB)

2024 TOIi2 ; DIAC2Z),. DIB(2)

2030 TDI13 ; DIACO)., DIB(O), DIC(O)

195766 RBER i; PRINT RBUFF ADDR + DATA

2036 TDIiS 3; DIAN

2045 TDI16 ; DIBN

2054 TDIi7 ; DICN

7440 TIMM » TIMEOUT TEST ERROR

2063 PWD i PRINT DATA WORD

PRINT OUT THE CONTENTS OF ANY CONTROLLER REGISTER

Q) 0

94777 TDOL: STA 3.1 > SAVE RETURN

6155 JSR SPRINT

120077 @MDOA

24275 LDA 1, DOAO

6165 JSR SOCTN

2772 JMP ¢€7yDO01-—1

QO Oo |

94777 TDO2: STA 3..-1

6159 JSR @PRINT

120102 @mMDOB

24276 LDA i, DOBO

6169 ° JSR €OCTN

e772 JMP €TDO2-1

0 0

94777 TDO3: STA 3..~i

6155 JSR @PRINT

€MDOC

2?



1662

1663

1644

1565

1666

14667

1670

1671

1672

1673

1674

1675

14576

1677

1700

1701

1702

1703

1704

1705

1706

1707

1710

1711

1712

1713

1714

1715

1716

1717

1720

1721

1722

1723

1724

1725

1726

1727

1730

1731

1732

1733

1734

1735

1736

1737

1740

24277

6165

2772

94762

61595

120110

763

94765

61595

120114

766

94443

4743

4760

4769

2437

94736

6155

120120

737

94432

4732

4761

2427

94726

6155

120124

727

94740

6155

120130

774i

94416

4716

4724

4771

2412

94411

4711

4734

2406

94405

4705

6155

120134

2401

QO

TDO4:

TDOS:

TDO6:

TDO?:

TDOIO:

TDOI1:

TDO1e2:

TDOO1IS:

TDO14:

TOOLS:

RETA:

LDA

JSR

JMP

STA

JSR

@MDOBS

JMP

STA

JSR

@mMDOCP

JUMP

STA

JSR

JSR

JSR

JMP

STA

JSR

@MDOAP

JMP

STA

JSR

JSR

JMP

STA

JSR

@€MDCAS

JMP

STA

JSR

€MDOCS

JUMP

STA

JSR

JSR

JSR

JMP

STA

JSR

JSR

JUMP

STA

JSR

JSR

@MNIOP

JUMP

O

1, DOCO

GOCTN

€TDO3—-1

3, TDO2-1

@PRINT

TDO2+3

3, TDOS-1

@PRINT

TDO3+3

3, RETA

TDO1

TDOS3

TDO4

GRETA

i DOA

; DOC

; DOBS

a, TDO1i-1i

@PRINT

TDO1+3

3,RETA

TDOi

TDOS

GRETA

> DOA

; DOCP

3, TDO1-1

@PRINT

TDOI+3

3, TDO3-1

@PRINT

TDO3+3

3, RETA

TDO!I

TDO2

TDOLe2

GRETA

> DOA

> DOB

;boCcS

3, RETA

TDOI

TDO4

GRETA

i DOA

; DOBS

3,.RETA

TDO! i DOA

@PRINT

GRETA

LO



1741

1742

1743

1744

1745

1746

1747

1750

1751

1792

1753

1754

1795

1756

1757

1760

1761

1762

1763

1764

1765

1746

1767

1770

1771

1772

1773

1774

1775

1776

1777

2000

2001

2002

2003

2004

2009

2006

<007

2010

2011

2012

2013

2014

2019

2016

2017

2020

2021

2022

2023

0

94777

6155

120137

24300

6165

2772

O

94777

6155

120142

24302

6165

2772

0

94777

6155

120145.

24304

6165

2/772

O

94777

6155

120150

24301

6165

2772

O

94777

6155

120155

24303

61695

e772

94762

6155

120162

763

94765

6155

120167

766

54724

TDI1:

TDI2:

TDI3:

TDI4:

TDIS:

TDI6:

TDI7:

TDI10:

4725 |

4733

2721

94720

4746

4754

2715

TDI11:

0

STA

JSR

@MDIA

LDA

JSR

JMP

0

STA

JSR

e€MDIB

LDA

JSR

JMP

0

STA

JSR

€MDIC

LDA

JSR

JMP

O

STA

JSR

@MDIA1

LDA

JSR

JMP

0

STA

JSR

€MDIB1

LDA

JSR

JUMP

STA

JSR

@MDIA2

JMP

STA

JSR

@MDIB2

JMP

STA

JSR

JSR

JMP

STA

JSR

JSR

JUMP

3,.—-l

@PRINT

1,DIAO

COCTN

@TDI1i-1

3s.-71

GPRINT

1,DIBO

CQOCTN

@€7DI2-1

3,.—l

@PRINT

1.DICO

€OCTN

€TDI3-1

3: .—7l1

@PRINT

1,DIAi

€OCTN

@TDI4-1

3..7i

@PRINT

1, DIB!

BOCTN

@TDI5—-1

3. TDI4-1

@PRINT

TDI4+3

3. TDIS-1

@PRINT

TDI5+3

3, RETA

TDIi

TDI2

GRETA

3,RETA

TDI4

TDIS

GRETA

Oey

>DIACO)

;DIBCO)

>DIAC1L)

>DIBC1)



2024

2029

2026

2027

2030

2031

2032 —

2033

2034

2035

2036

2037

2040

2041

2042

2043

2044

2045

2046

2047

2050

2051

2052

2053

2054

2059

2096

2097

2060

2061

2062

2063

2064

2069

2066

2067

2070

94714

47957

4762

2711

94710

4711

4717

47295

2704

0

D4777

6159

120137

24305

6165

2772

O

94777

6155

120142

24306

6165

2772

0

94777

6159

120145

24307

6149

2772

QO

94777

6155

120000

24i4i

6165

2772

TOI 1e2:

TDI13:

TDI15:

TDI16:

TDI17:

PWD:

STA

JSR

JSR

JMP

STA

JSR

JSR

JSR

JMP

0

STA

JSR

€MDIA

LDA

JSR

JUMP ©

0

STA

JSR

@MDIB

LDA

JSR

JMP

O

STA

JSR

@MDIC

LDA

JSR

JMP

O

STA

JSR

@WORD

LDA

JSR

JUMP

3, RETA

TDI6

TDI7

GRETA

3, RETA

TDI1i

TDI2

TDI3

GRETA

3,. i

@PRINT

1, DIAN

COCTN

@TDI1i5-—1

3,.-l1

@PRINT

1,DIBN

@OCTN

@TDIié--1

3,.-1

@PRINT

1, DICN

COCTN

@TDI1i7--1

3a,.-1

@PRINT

1, ACN

GOCTN

@PWD-1





- PAGE 9 -

; Hee TEXT PRINTER ‘atset

;PRINT THE CHARACTER STRING OF TEXT NAME FROM A NEW LINE.

; IF @ SIGN PRECEDES TEXT NAME, PRINTING WILL START AT THE

; CURRENT POSITION OF DISPLAY.

sCALL: JSR G@PRINT

i TEXT NAME

*>RET: JMP 1,43 ACO & AC2 RESTORED

2071 2) O

2072 0 0

2073 O OQ

2074 QO O

2075 94777 PRNT: STA 3,.—1 i SAVE RETURN

207& 350775 STA 2, PRNT-2

2077 44773 STA 1,PRNT-3

£100 40771 STA O, PRNT-4

2101 31400 LDA 2,0,3 > TEXT VECTOR

elO2 151122 MOVZL 2,2,SZC iSTART CRLF?

£103 407 JMP PRNT1 > NO

2104 63511 SAPBZ TTO >CRLF IF NOT BUSY

2105 777 JMP .ai

2105 20072 LDA 0,CR

2107 4431 JSR ACHR > ISSUE CR

2GB110 20073 LDA 0, LF

2111 4427 JSR ACHR i; ISSUE LF

@lil2 155220 PRNT1:MOVZR 2,3 > SET TXT POINTERR

2@113 126400 SUB 1,1

2114 44147 STA 1, PCH ;RESET PRINT COUNT

2115 24065 LDA 1, RMSK i MASK

e116 21400 PRNT2:LDA 0,0,3 >FETCH A WORD

2117 101300 MOVS 0,0 i SWAP BYTES

2120 123415 AND# 1,0,SNR ;END OF STRING?

ele 412 JMP PRNT3 i YES

elie 61111 DOAS 0, TTO ;NO, PRINT

2123 10147 IS2 PCH i COUNT CHARACTERS

2124 151400 INC arc

@Gel25 63611 SAPDN TTO

2126 777 JMP .7]

2127 151213 MOVR# 2,.2,SNC i BUMP WORD POINTER?

2130 175401 INC | 3.3,SKP i; YES

ei3i 766 JUMP PRNT2+1 i PRINT THE OTHER BYTE

2132 764 JMP PRNT2

2133 34741 PRNT3S: LDA 3, PRNT-1t

2134 30737 LDA 2,PRNT-2

2135 24735 LDA 1,PRNT-3

£136 20733 LDA O., PRNT-4

2137 1401 JMP 1,3

7 ###% PRINT SINGLE CHARACTER x i#*#

i CALL: ACO = CHARACTER RIGHT JUSTIFIED
j JSR @CHAR

> RET: JMP 0,3

2140 61111 ACHR: DOAS 0,TTO.

2141 43611 SKPDN TTO

.'t



2142 777 JMP

2143 10147 1SZ

2144 1400 JMP

_ 71

PCH

0.3

;###% INPUT ERROR RESPONSE Hit 3

+>PRINT ’? “

+70 VECTORED ROUTINE.

2145 O 0

2146 54777 QM: STA

2147 6155 JSR

2150 20174 QMT

elol 34774 LDA

21ld2 3400 JMP

ae. 71

@PRINT

3, QM-1

€O, 3

i ##4% COMMAND STRING INPUTTER *##+

*; STORE INPUT CHARACTERS INTO THE CHARACTER BUFFER,

iWHEN CR IS INPUTTED.

i CALL: JSR @ INPUT

; DEFAULT VECTOR

*>RET: CR INPUTTED

i JMP @€0,3 FOR DEFAULT, AC1 =

i JMP 1,3 AC1 = CHAR COUNT

2eid3 QO O

2154 94777 INPT: STA 3..-1

2155 30110 LDA 2, CBUF

2156 3504466 STA 2,CBP

2157 126400 SUB ii

2160 44463 STA i. CCNT

2B1iéi1 20057 LDA 0, K20

2162 100400 NEG 0,0

2163 45000 STA 1,0,2

2164 151400 INC 22

2165 101404 INC 0,0, SZR

2156 779 JMP . 73

i; STORE INPUT CHARACTER IF IT

i SPACE.

2167 60110 NIOS

2170 63610 INPL: SKPDN

2i7t 777 JMP

2@i72 60510 DIAS

2173 24065 LDA

2174 123400 AND

2175 24072 LDA

2176 106405 SUB

2177 427 JMP

2200 24055 LDA

2201 106405 SUB

2202 434 JMP

2203 24075 LDA

2204 106405 SUB

2205 426 JUMP

2206 6156 JSR

i COUNT CHARS

TO INDICATE INPUT ERROR THEN EXIT

*+EXIT TO VECTOR

RETURNS

i CHAR BUFF

>SET POINTER

> CLEAR CHAR COUNT

; CBUF LENGTH

> CLEAR OUT CBUF

IS NOT CR, RUBOVUT OR BACK-

TTI

TTI

_ a1

0, TTI

1, RMSK

1,0

1,CR

O. 1, SNR

INPS

1,K10

O, 1. SNR

INPS

1,RUBO

0,1, SNR

INP4

@CHAR

oR

>WAIT FOR INPUT

;GOT ONE

i STRIP PARITY

is TERMINATE INPUT?

; YES

i BACKSPACE?

> YES

; RUBOUT 7?

;ECHO INPUT



2207 10434 ISZ CONT >COUNT INPUTS

2210 30433 LDA 2, CCNT

2211 34057 LDA 3, K20 ; CBUF LENGTH

2@ele 172432 SUBZ# 3.2,S7ZC ;OQVER?

2213 425 JMP INPS6 > YES

2214 26430 LDA 1, @CBP ;FETCH LAST STORED INPUT

e2ids 151212 MOVR# 2,.2,SZC ;PACK TO LEFT OR RIGHT

2216 405 JMP INP2 i LEFT

2217 123000 ADD 1,0 i RIGHT

2220 42424 STA QO, CBP i STORE WORD

2221 10423 ISZz CBP

ee ed 746 JMP INP 1

ee23 101300 INP2: MOVS 0,0

2224 42420 STA O, 6CBP

2229 743 JMP INP1

> INPUT DONE. CONVERT CHARACTER COUNT TO WORD COUNT

aee6 34725 INP3: LDA 3. INPT-1

G227 24414 LDA 1,CCNT i CHARACTER COUNT

2230 125005 MOV 1,1,SNR ; DEFAULT?

e231 3400 JMP €O, 3 iYES, EXIT

ee se 1401 JMP 1,3 ; RETURN

>INPUTTTED RUBOUT, DELETE LAST CHARACTER FROM CBUF

>AND ECHO IT.

2233 4414 INP4: JSR DELC

2234 6156 JSR @CHAR

2235 733 JMP INP 1

i INPUTTED BACKSPACE, DELETE LAST CHARACTER FROM CBUF

2236

2237

4411 INPS: JSR

731 JMP

DELC

INP 1

+>BUFFER FULL, PRINT MESSAGE THEN RESET CBUFF

2240 6155 INP6: JSR @PRINT

2241 20176 CBFUL

e2f4? 714 JMP INPT+2

2243 QO CCNT: O

2244 O CBP: OQ

2245 177400 LMSK: 177400

iA SUBROUTINE TO DELETE THE MOST RECENT INPUT FROM CBUF.

*ON RETURN, ACO = DELETE CHAR.

2-46 0 0

2247 24774 DELC: LDA 1, CCNT i CHAR COUNT

2290 125005 MOV 1,1,SNR_ ; ZERO?

22ol 1400 JMP 0,3 > YES, RETURN

fee 94774 STA 3,DELC-1 ;SAVE RETUN

leg 6156 JSR @CHAR *+ECHO DELETE INPUT

22094 125213 MOVR# 1.1,SNC ;O0DD OR EVEN?

2290 410 JMP DEL2 > EVEN

2296 22766 LDA O, @CBP s;ODD, FETCH WORD

CI



eH SET ASCII DIGITS eee

i CONVERTS

i CALL: ACO

;

sRET: ACI

2297

2260

2261

22be

2263

2264

2259

2266

2267

2270

e2/}

ease

e273

ea /4

22/795

2276

22/77

2300

2301

2302

2303

2304

23205

2306

2307

2310

2311

eJgle

101300

126400

46763

14761

401

2762

14757

22756

105000

30755

147400

151300

143400

789

2 OCTAL DIGITS INTO

DEL1:

DEL:

MOVS

SUB

STA

DS2Z

JMP

JMP

DSZ

LDA

MOV

LDA

AND

MOVS

AND

JMP

OCTAL DIGITS

JSR @SADC

= ASCII BYTES PACKED L-R

0

94777 SAD:

105000

125200

125200

125200

34054

163400

167700

107000

34403

167000

2754

30060 ASCOO: 30060

0

STA

MOV

MOVR

MOVR

MOVR

LDA

AND

ANDS

ADD

LDA

ADD

JMP

0,0

1,1

1, @CBP

CCNT

. +1

@DELC—1

CBP

O, @CBP

0,1

2, LMSK

2,1

2.

2,0

DEL 1

2 ASCII

- » ~» - -
pat

NW=WWOWWWeR ee OV ee De ee OK he be pe be
CYw>T font

2)

59)O Ooo

i ERASE CHAR

; BACKUP COUNT

> RETURN

+>BACKUP STORE POINTER

>GET WORD

i MASK

>ERASE RIGHT HALF

BYTES FOR PRINTING

;>RIGHT JUSTIFY

>WANT 3 LSB

i>FORM ASCII DIGITS

; RETURN
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; ##3# CHARACTER STRING MATCH # ###

; SEARCH THROUGH THE GIVEN DIRECTORY FOR NAME MATCH WITH

; THAT STORED IN CBUF

*+NO MATCH RETURN

3]

; CALL: JSR @MATCH

; DIRECTORY NAME

;RET: JMP i,3 FOUND, AC2 = VECTOR

i JMP 2,3 NOT FOUND

e3i3 0 0

2314 54777 MTCH: STA 3..71

2315 359400 LDA 3,03 +GET DIRECTORY

2316 34445 STA 3: DIRP i SET POINTER

2317 259400 LDA 1,0,3 ;GET CHAR COUNT OF NAME

2320 125112 MOVL# 1,1,SZC ;-17

ede) 420 JMP MTCH2 >YES, SKIP IT

egee2 125005 MOV 1,1,SNR ; END?

edged 436 JMP MTCHS > YES, NO MATCH

2324 44152 STA 1, CNTR ;NO, SET CHAR COUNT

2325 35401 LDA 3.1.3 iGET NAME TEXT ADDR

2326 94142 STA 3. SAVP +> SET POINTER

e327 30110 LDA 2» CBUF i CHAR BUFF

2330 21000 MTCH1:LDA 0,0,2 ;FETCH INPUT WORD

2331 26142 LDA 1,@SAVP ;GET NAME CHAR

2332 34152 LDA 3, CNTR

2333 175224 MOVZR 3.3,SZR ;iSINGLE CHAR’

2334 415 JMP MTCH4 >NO

23359 34710 LDA 3, LMSK i YES, GET MASK

2336 163400 AND 3,0 ;>WANT UPPER BYTE

2337 106415 SUB# O,1,SNR i; MATCH?

2340 405 JUMP MTCH3 iYES, GOT IT

; INDEX TO NEXT ENTRY OF DIRECTORY

2341 34422 MTCHe: LDA 3; DIRP

2342 24051 LDA 1,K3

2343 137000 ADD 1,3 ; INDEX

2344 792 JMP MTCH+2 ; CONTINUE

;F OUND MATCH, LOAD VECTOR AND RETURN

2345 304146 MTCH3: LDA 2» DIRP

2346 31002 LDA 2:22

2347 34744 LDA 3. MTCH-1

2390 1401 JMP 1,3

iMATCH A WORD, COUNT CHARACTERS AND BUMP POINTERS

2351 106414 MTCH4: SUBF 0.1,SZ2R i MATCH’

2392 767 JMP MTCH2 ;NO HERE

2353 10142 ISZ SAVP i YES, NEXT WORD

2394 151400 INC aie |

2355 14152 DS2Z CNTR

2356 14152 DSZ CNTR

2397 7o1 JMP MTCH1 i; MORE

2360 769 JMP MTCHS3 ;GOT IT



2361

2362

2363

34732 MTCHS: LDA

1402

O DIRP:

JMP

0

J a MT CH-—- i

er J

;*##e ASCII DECIMAL-BINARY CONVERSION #+#+%

i CONVERT ONE OR MORE DECIMAL STRINGS. SEPARATED BY COMMAS,

i IN CBUF AND STORE THE RESULT IN OR CONSECUTIVE LOCATIONS

iAS POINTED TO BY THE CALLING VECTOR.

i CALL:

s

iRET:

4

JSR @ABIN

STORE VECTOR

JMP 2,3 DONE,

UMP @1,3

2364 0 0

2345 Oo 0
2366 54777 ABN: STA

23467 50775 STA

2370 31400 LDA

2371 50476 STA

2372 30110 LDA

2373 50472 STA

2374 126400 SUB

2375 44471 STA

2376 44466 ABN1: STA

2377 44471 STA

2400 22465 ABN2: LDA

2401 24065 LDA

2402 101300 MOVS

2403 107400 AND

2404 30077 LDA

2405 34101 LDA

2406 166033 ADCZ#

2407 132032 ADCZ#

2410 417 UMP

2411 34056 LDA

2412 147400 AND

2413 30455 LDA

2414 155000 MOV

2415 153120 ADDZL

2416 173120 ADDZL

2417 147000 ADD

2420 44450 STA

2421 10443 1SZ

2422 34442 LDA

2423 175212 MOVR#

2424 755 JUMP
2425 10440 1SZ

2424 752 UMP

;NONDECIMAL CHARACTER, CHECK

2427 10437 ABN3: ISZ

2430 125014 MOV#

2431 407 UMP

2432 20436 LDA

2439 42434 STA

2434 24432 LDA

ACO=LAST BINARY. AC1=ENTRY COUNT

ILLEGAL INPUT CHARACTER

3,.-4

2, ABN-2

2,0,3 ;GET STORE ADDRESS

2,BINA ;3SET IT

2,CBUF iCHAR BUFF

2,IPTR iSET CBUF POINTER

i,

1,NCNT ;CLEAR ENTRY COUNT

1,ICNT ;RESET CHAR COUNT

1,BINR ;CLEAR OLD RESULT

0,@IPTR i; FETCH WORD

1,RMSK i MASK

0,0 ; SWAP BYTES

0.1 ;PICK OFF A BYTE

2, ZERO

3, NINE

3,1,SNC ;SKIP IF 39

1,2,$ZC ;SKIP IF = OR >0O

ABN3 ;NOT 0-9

3,K17

3.1 iWANT 4 LSBS

2,BINR i BINARY

2,3 ; TIMES 10

2,2

3,2

2,1 ; ADD LAST CONVERSION

1,BINR ;SAVE IT

ICNT ; COUNT DIGITS

3, ICNT

3,3,SZC ;ODD OR EVEN?

ABN2+i +; ODD |

IPTR ; EVEN, BUMP POINTER

ABN? :

IT FOR NULL, COMMA OR ELSE.

NCNT ; COUNT ENTRIES

1,1,SZR iEND OF INPUT?

ABN3A ; NO
0,BINR ;GET BINARY

0, @BINA iSTORE LAST ENTRY

1,NCNT iGET ENTRY COUNT

3°.



2435

2436

24937

2440

2441

2442

2443

2444

2445

2446

2447

2450

2451

2452

2453

2454

2495

2456

2457

2460

2461

2462

2463

DASA

DASS

D464

D447

2470

34730

30726

1402

30074

146415

404

34722

30720

3401

24422

46420

10417

30413

151203

404

10411

126400

720

176400

94410

176520

94402

716

ABNSA:

ABN4:

ABN4A:

ICNT:

IPTR:

NCNT:

BINA:

BINR:

LDA

LDA

JMP

LDA

SUB#

JMP

LDA

LDA

JMP

LDA

STA

1SZ

LDA

MOVR

JMP

1SZ

SUB

JMP

SUB

SOTA

SUBZL

STA

JUMP

cocoons

3. ABN-1

2. ABN-2

2,3

2, COMMA

2. 1. SNR

ABN4

3» ABN-1

2» ABN-2

@1,3

i,BINR

1, @€BINA

BINA

2,» ICNT

2,2, SNC

ABN4A

IPTR

1,1

ABNiI

3.3

3, BINR

3,3

3, ICNT

ABN2+1

>A SEPARATOR?

> YES

>NO, BAD INPUT

>;RETURN

iGET BINARY

+ STORE IT

>GET COUNT

;QODD OR EVEN?

> EVEN

;ODD, BUMP POINTER

>» CLEAR OLD STUFF

>SET COUNT TO ONE

+>KEEP GOING

pee ASCII QCTAL-BINARY CONVERSION *##+

>CONVERT ONE OR MORE OCTAL STRING,

i STORED IN CBUFF,

>BUFFER AREA

i CALL:

é

iRET:

3

2471

2472

2473

2474

2475

2476

2477

2900

2901

2902

2903

2904

2905

2506

2507

JSR

STORE RESULT AREA

INPUT ERROR VECTOR

JMP

JMP

@OBIN

@1,3 ILLEGAL CHARACTER

2,3

0

O

DONE,

94777 OBN:

90775

31400

90771

30110

90765

126400

44764

44761

44764

22760

24065

101300

OBN1:

OBN2: |

ACO=LAST BINARY,

0

0

STA

STA

LDA

STA

LDA

STA

SUB

STA

STA

STA

LDA

LDA

MOVS

3: . 71

2: OBN-2

2,0,3

2» BINA

2, CBUF

2, IPTR

i,1

1, NCNT

1, ICNT

1, BINR

0, GIPTR

1. RMSK

0,0

33

SEPARATED BY COMMAS.

AND STORE THE RESULTS IN THE DESINATED

ACi=ENTRY COUNT

+SET STORE POINTER

i SET CHARACTER BUFFER POINTER

sRESET ENTRY COUNT

;RESET CHAR COUNT

;CLEAR OLD STUFF

sFETCH INPUT BYTES



iGOT A NONOCTAL CHARACTER,

2510 107400 AND O.1 sPICK OFF 1ST BYTE

29511 30077 LDA 2, ZERO

2912 34100 LDA 3, SEVN

2913 166033 ADCZ# 3.1,SNC ;SKIP IF >7

2914 132032 ADCZ# 1,.2,SZC ;SKIP IF =>0

2515 416 JMP OBN3 >NOT OCTAL

2516 34054 LDA 3,K7

29517 167400 AND 31 >WANT 3 LSBS

2920 30750 LDA 2» BINR

2921 153120 ADDZL 2,2 ;LEFT SHIFT 3 PLACES

2922 151120 MOVZL 2,2

2923 147000 ADD 2,1 s INSERT NEW DIGIT

2524 44744 STA 1, BINR i SAVE RESULT

2929 10737 ISZ ICNT > COUNT CONVERTED DIGITS

2926 34736 LDA 3. ICNT

2927 175212 MOVR# 3.3,.52ZC ;ODD OR EVEN COUNT?

2930 796 JMP OBN2 +1 > ODD

2931 10734 SZ IPTR sEVEN, BUMP POINTER

2032 793 JMP OBN2

CHECK IT FOR COMMA, NULL OR ELSE

2533 125004 OBN3: MOV 1,1,SZ2R iA NULL?

2534 410 JUMP OBNSA iNO

2935 10731 1SZ NCNT +>YES, NO MORE INPUTS

29536 20732 LDA O, BINR iGET BINARY

2937 42730 STA O,@BINA i SAVE IT

2540 24726 LDA 1, NCNT s>ENTRY COUNT

2941 30730 LDA 2, OBN-2 ;RESTORE AC2

2542 34730 LDA 3, OBN-1

2943 1402 JMP 2,3

2944 30074 OBNSA: LDA 2, COMMA

2945 146415 SUBH 2,1,SNR iA SEPATATOR?

2944 4095 JMP OBN4 iYES, EXIT

LOAF 24717 LDA 1, NCNT iNQ, ILLEGAL CHAR

2550 30721 LDA 2», OBN-2

2591 34721 LDA 3. OBN-1

2502 3401 JMP €1,9

2993 24715 OBN4: LDA i, BINR

2994 46713 STA 1,@BINA ;STORE AWAY BINARY

2955 10712 ISZ BINA >BUMP POINTER

2996 30706 LDA 2, ICNT i CHECK CHAR COUNT

2997 151203 MOVR 2,2,SNC ;0DD OR EVEN?

2960 404 JMP OBN4A > EVEN

2561 10704 1S2 IPTR ;ODD, BUMP CHAR POINTER

2962 126400 SUB 1,1

2963 720 JMP OBNi1

2964 176400 OBN4A: SUB 3,3

2969 94703 STA 3, BINR ;CLEAR OLD NUMBER

2966 175140 MOVOL 3.3

2967 34675 STA 3. ICNT ;RESET COUNT TI 1

2570 716 JUMP OBN2+1 ; CONTINUE

p##HH DECIMAL PRINTOUT ###+

i CONVERT A BINARY NUMBER TO DECIMAL AND PRINT IT. LEADING

4



; ZEROS ARE SUPPRESSED AND A SPACE AFTER.

i CALL: ACI

JSR

;RET: JUMP

i

29571

2572

2573

2974

29795

2976

2/7

2500

2601

2602

2503

2504

2605

2506

2507

2510

2611

2612

2613

2614

2615

2516

2617

2520

2521

ebee

2623

2624

2629

2626

2ab27

2630

2631

2532

2633

2534

2635

26536

2637

2640

2641

2642

= BINARY NUMBER

@DECN

0,3

0 0

0 0

24777 DEC: STA 3.71

125004 MOV i,1,S2R

404 JMP DECI

20077 LDA 0, ZERO

6156 JSR €CHAR

430 JMP DEC3

90770 DECI: STA 2, DEC-2

102400 SUB 0,0

40437 STA O, LEAD

20427 LDA 0, TENA

40434 STA O,. TENN

32433 DEC2: LDA 2, @TENN

20077 LDA O, ZERO

145443 SUBO 2, 1, SNC

101401 INC 0,0, SKP

147001 ADD 2,» 1, SKP

779 JMP 73

34077 LDA 3. ZERO

116404 SUB 0,3, SZR

404 JMP . +4

34423 LDA 3, LEAD

175005 MOV 3. 3, SNR

403 JMP _ +3

10420 IS2z LEAD

6156 JSR @CHAR

10415 SZ TENN

1951229 MOVZR 2,2, SNC

760 JMP DEC2

JO742 LDA e. DEC-2

“0076 DEC3: LDA O, SPACE

6156 JSR @CHAR

2740 JMP @DEC-1

26534 TENA: . +1

23420 23420

1750 1750

144 144

12 i2

1 1

O TENN: O

© LEAD: O

s*#eee OCTAL NUMBER PRINTOUT #xx+

i ZERO?

i NONZERO

;YES, PRINT IT

;SET BASE ADDRESS ~«

;GET BASE NUMBER

i; ZERO

;>SAIP IF MINUS

i ADD i

;OVER, PUT IT BACK

iA ZERO?

;iNO

> YES, LEADING?

iNO

i YES, SET FLAG

iPRINT DIGIT

i BUMP POINTER

; DONE?

iNOT YET

*>RESTORE AC2

i YES, PRINT A SPACE

i; CALL: AC1 = BINARY NUMBER

i JSR GOCTN

;RET: JMP 0.3

2643 0 O

2644 354777 OCT: STA 3,.—l

ID

~s



2645 20414 LDA 0. SHIFT

2646 103120 ADDZL 90.0

2647 125140 MOVOL 1,1 ;BRING IN 1ST DIGIT

2690 101103 OCT1: MOVL 0.0, SNC

2651 403 JMP ocT2

2692 6156 JSR @CHAR s>PRINT DIGIT

2693 20406 LDA QO, SHIFT

2694 127024 OCT2: ADDZ 1,1,S5ZR ; DONE?

2699 773 JMP OcT1i >NO

2556 20076 LDA 0, SPACE

26597 6156 JSR ¢ CHAR >YES, SPACE IT

2640 2763 JMP @OCT-1

2661 20006 SHIFT: 20006

p tteete 1 MS SOFTWARE CLOCK *xx+«

i; INNER LOOP TIME IS 1 MILLISECOND BASED ON INSTRUCTION

> TIMES OF: DSZ = 1.1 US

i JMP = 0.4 US

*#CALL: MS COUNT SET IN CLOK

; JSR @TIMER

;RET: JUMP 0,3 WHEN DISK IS DONE OR TIMED OUT

2662 0 0 .

2663 54777 TIME: STA 3.1 i SAVE RETURN

2664 126400 SUB 1,1

2665 44145 STA 1, TIMO >RESET TIMEOUT FLAG

26665 24412 TIME1: LDA 1,TK1

2667 44412 STA 1, TMi >SET INNER LOOP COUNT

2670 14411 DSZ TMi

2671 777 JMP a

2672 4264 JSR SKDZ +>RETURN IF DONE

2673 2767 JMP @TIME-1 > RETURN

2674 14144 DSZ CLOK > TIMEOUT?

26/79 771 JMP TIME 1 sNO. CONTINUE

2676 10145 - 82 TIMO > YES, SET TIMEOUT FLAG

2677 2763 JMP @TIME-1 iTIMED OUT EXIT

2700 1127 TKI: 1127

2701 O Ti: 0O

3b
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; xt ABORT OPERATION *##+*++

> HH RE

2702 211i QUIT: JMP

GOTO COMMAND *##+

GABORT

;EXECUTE A GOTO MEMORY LOCATION COMMAND

2703

2704

2705

2706

2707

2710

2711

2/712

2713

2714

2715

2716

2/717

2720

e721

2/722

2/723

e724

2729

2726

2727

2730

2731

a] 32

2733

2734

2735

2736

2737

2740

2741

2742

2743

2744

2745

274&

2747

27590

2751

2/32

126400 GO:

44445

44152

24110

44142

22142

403

22142 COL:

101300

24066 -

107404

405

34152

175005

2431

2427

30077 GOe:

34100

166033

132032

2423

30054

147400

34417

175122

2416

175122

2414

175122

2412

167000

44407

10152

30152

151203

74S

10142

742

O GOTO:

1155 NOGO:

SUB

STA

STA

LDA

STA

LDA

JMP

LDA

MOVS

LDA

AND

JMP

LDA

MOV

JMP

JMP

LDA

LDA

ADC Z#

ADC2Z#

JMP

LDA

AND

LDA

MOVZL

JMP

MOVZL

JMP

MOVZL

JUMP

ADD

STA

IS2

LDA

MOVR

JUMP

IsZ

JMP

0

ERR3B

1,1

1,GOTO

1,CNTR

1, CBUF

1, SAVP

0, C@SAVP

. +3

0, €SAVP

0.0

1, BMSK

O,1,SZR

GO2

3, CNTR

3, 3, SNR

¢NOGO

€COTO

2, ZERO

3, SEVN

3,1,SNC

1,2,S52C

@NOGO

2, K7

2,1

3, GOTO

3,3, 52C

@NOGO

3,3, S7ZC

@NOGO

3,3,S2ZC

@NOGO

3,1

1,GOTO

CNTR

2, CNTR

2,2, SNC

GO1+1

SAVP

GO1

j#eee INITIALIZE TEST STEP xHee%

;RESET VECTOR

> CLEAR COUNT

;SET BUFF POINTER

;FETCH 1ST WORD

iGO WORK ON IT

;>GET A WORD

iGET BYTE MASK

; CHECK FOR END

;NOT END

i CHECK COUNT

> ADDR THERE’?

;NONE, ERROR

;YES, GO THERE

NW;>SKIP IF >

;SKAIP IF =>0

iNOT OCTAL

i;WANT 3 BITS

;LEFT SHIFT 3 PLACES

; OVERFLOW

; ADD LAST DIGIT

is COUNT CHARS

i SWAP OR BUMP?

+> SWAP BYTES

i BUMP POINTER

i;SET THE PARAMETERS OF THE CALLING BLOCK BEFORE SSTARTING TEST

> CALL: JSR

,

,

;

,

@SET

TEXT OF TEST TITLE
TEST START VECTOR

NEXT TEST START VECTOR

PRINT DRIVE NUMBER FLAG: O = YES, -1i = NO

3 °F



2753

2754

2799

2796

27397

2750

eJ7&1

27 b2

2763

2/764

2765

2766

2767

2/770

2771

e772

2773

2774

aJ779

2/776

2/777

3000

3001

3002

24143 SETT: LDA

63610

404

20051

122415

@422

125225

403

63710

iil

21400

40136

21401

40137

21402

40140

29403

44125

24135

125120

125220

441935

21397

SKPDN

JMP

LDA

SUB#

JMP

MOVZR

JMP

SAPDZ

JMP

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

MOVZL

MOVZR

STA

JMP

1,PFLG

TTI > STOP?

. +4 ;NO

0,K3

@ENDM ;>YES, EXIT

1.1,SNR ;LOGIC TEST?

. +3 >YES, SKIP TTI TEST

TTI >STOP TEST?

CABORT >YES, EXIT

0,0,3

0, TSTX i SET TITLE TEXT ADDR

0,1,3

0, TSTV i>SET TEST START VECTOR

0,2,3

O, NEXT ;SET NEXT TEST VECTOR

1,3,3

i, DRVN isSET PRINT DRIVE # FLAG

1,MFLC

1,1 +>RESET PRINT TITLE FLAG

1,1

1,MFLG

@TSTV ;GO START TEST

15440 ENDM: ENDE1

i; #e#ee TEST STEP CONNECTOR #«%

iMONITOR FOR LOOP MODE AT END OF A TEST STEP, PROCEED TO THE
i>NEXT STEP IF NOT IN LOOP MODE. ELSE LOOP BACK AS INDICATED IN

> MFLG.

3003 24050 NTS: LDA 1,K2

3004 30052 LDA 2, K4

3005 147000 ADD as 1 i COMBINE LOOP FLAG BITS
3006 20135 LDA O, MFLG

3007 107415 AND# 0O,1,SNR ;LOOPING

3010 2140 JMP CNEXT >NO, NEXT STEP

3011 2401 JMP ¢@. +1 ; LOOP

3012 1157 ERR4
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; eet PRINT HELP MESSAGE SUBROUTINES ##*#

;DEVICE CODE ENTRY

3063 17415 DSPLA: DSPL

37

3013 6155 HLPO: JSR @PRINT ; "ENTER 2 OCTAL DIGITS. DEFAULTS TO 2.

3014 20211 MSGO

3015 2401 JMP a |

3016 452 IDC+2

; TEST MODE ENTRY

3017 6155 HLP1i: JSR @PRINT ;"LOGIC TEST LOCAL LOGIC ONLY"

3020 20233 MSG1

3021 6155 JSR @PRINT i "DRIVE TEST WITH A DRIVE"

3022 20255 MSG2

3023 6155 JSR @PRINT ;"TESTER TEST WITH DRIVE EMULATOR”

3024 20275 MSG3

3025 2401 JMP @. +1 ; RETURN

3026 905 PROG

; TEST COMMAND ENTRY

3027 30412 HLP2: LDA 2» HCL ; MESSAGE LIST

3030 21000 LDA 0,0,2

3031 101005 MOV 0.0,SNR ;END OF LIST?

3032 2406 JMP @HLP2R ;YES, EXIT

3033 40402 STA O,. +2 ;NO. SET FOR DISPLAY

3034 6155 JSR @PRINT

3035 0 0

3036 151400 INC 2,2

3037 771 JUMP HLP2+1

3040 1144 HLP2@R: ERR3A

3041 3042 HCL: . +1

3042 20320 HLNO

3043 20334 HCO

3044 20350 HC 1

3045 20366 HC2

3046 20412 HES

3047 20430 HC 4

3050 20446 HCS

3051 20463 HCS

3052 20473 HC7

3053 20511 HC8

3054 20526 HC?

3055 20543 HC 10

3056 20560 HC 11

3057 OQ )

iDRIVE NAME ENTRY

3060 6403 HLP3: JSR @DSPLA ;CALL LIST DRIVE DIRECTORY

3061 2401 JMP ¢@. +1

3062 601 DRIVE
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;###% TEST PROGRAM DIRECTORY ##**

> ENTRY FORMAT:

j CHARACTER COUNT OF PROGRAM NAME PLUS NULLS

; TEXT ADDRESS OF PROGRAM NAME

j ENTRY POINTER TO SET PROGRAM FLAG

3064

3065

3066

3067

3070

3071

3072

3073

3074

3075

3076

3077

3100

3101

3102

3103

3104

3105

3106

; ###e PROGRAM COMMAND

2 PDIR:

20575

vel 4

0

20600

926

&

20603

930

1

20611

ve4

1

20507

Jeb

1

20610

930

O

iDIAGNOSTIC COMMANDS

3107

3110

3111

31ile2

3113

3114

3115

3116

3117

3120

3121

3122

3123

3124

3125

3126

3127

3130

1 CMDL:

20611

1205

1

20612

1212

i

20613

1213

1

20614

1220

3

20615

1240

3

20617

1242

a

PNAMi1

PRG2

0

PNAM2

PRG2A

&

PNAM3

PRG2B

i

CHL

PRG2

1

CHD

PRG2A

1

CHT

PRG2B

O

LISTS

CHL

LOOP

CHP

PROCD

CHR

REPT

CHS

SKPT

3

CHWB

DWBF

CHRB

DR BF

; "LOGIC"

; "DRIVE"

; "TESTER"

HERE

LI)



3131

3132

3133

3134

31935

3136

3137

3140

3141

3142

3143

3144

3145

3146

3147

3150

3151

3152

3153

3154

3155

3156

3157

3160

3161

3162

3163

3154

3165

3146

3167

3170

3171

3172

3173

3174

3175

3176

3177

3200

3201

3202

1

£0621

2702

20622

3027

20623

i2ei

20626

2703

20627

1310

20632

1432

20635

1464

20640

1526

£0622

3013

20622

3017

20621

2702

20622

3027

20621

2702

CMDSO:

CMDS1:

CMDS2:

1

CHX

QUIT

CHH

HLP2

CHC

OP TN

CHJ

GO

CDOA

DAC

CdDOC

DCC

CDIA

DAS

CDIB

DBST

CHH

HLPO

CHH

HLP 1

CHX

QUIT

CHH

HL P2

CHX

QUIT

3 epg

3 egies

; “wy”

4]



3203 0 O

3204 1 CMDS3: 1

3205 20622 CHH

3205 3060 HLPS3

3207 i i

3210 20621 CHX

3eil 2/702 QUIT

3212 O O

;*#### YES OR NO INPUT LIST «*%%

3213 1 NYL: 1

3214 20624 CHY 3 "yy"

3215 541 PRGSA

3216 i 1

3217 20625 CHN > "N”

3220 543 PRG3B

3221 O 0

; Hee INPUT CHARACTER BUFFER *##*#

3222 2O CBUFF:. BLK 20

; ##44 TEMPORARY STORAGE AREA #*###

3242 . BLK 20TEMP:20
€

L}
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;LOTUS 700 DISK CONTROLLER DIAGNOSTICS

;>VERSION 1.7 JAN 31, 1981

; CONTROLLER LOGIC TEST SECTION

*

+

+“ee fee we we we
> #*### CONTROLLER COMMAND EQUATES *#%+#

DDLG

H# £# te HH HH HHH OKOU’ HR OR ON OF

#

%

%

# HE # HH FH OHRORHKHi BRR *

0 READ = 0000 iREAD DATA

200 RCAL = 0200 >RECAL |

400 SEEK = 0400 is SEEK CYLINDER

600 WHDR = 0600 ;WRITE HEADER FROM MEMORY

1400 FMAT = 1400 ;FORMAT FROM CONTROL

1600 RLSD = 16400 ;RELEASE DRIVE

2000 TRES = 2000 > TRESPASS

2200 ALTi1 = 2200 s;ALT MODE 1

24500 ALT2 = 2600 ;ALT MODE 2

2500 NOOP = 2600 sNO OP

3000 DATV = 3000 sDATA VERIFY

3200 RDBF = 3200 iREAD BUFFERS

3400 WRITE = 3400 s;WRITE DATA

3500 RHDR = 3600 >READ HEADER

; #### CONTROLLER STATUS EQUATES ###+«

40000 RWDN = 40000

400 ISCT = 400

200 ECCE = 200

100 BSCT = 100

40 CADR = 40

20 SSAE = 20

10 VRFE = 10

4 RWTO = 4

1 RWFT = 1

;*###% DRIVE STATUS EQUATES «#4

709 DRFL = 70

100 ILCMD = i100

200 ISKA = 200

1000 WPRT = 1000

4000 DBSY = 4000

10000 DRDY = 10000

40000 RESV = 40000

> ###e% DRIVE SELECT EQUATES sue

0 DRVO = O

40 DRV1 = 40

100 DRV2 = 100

140 DRV3 = 140

i>RW DONE

i; ILLEGAL SECTOR ADDR

s>ECC ERROR

*BAD SECTOR

+CYLINDER ADDR ERROR

; SURF-SECTOR ADDR ERROR

+ VERIFY ERROR

+>RW TIMEOUT

iRW FAULT

iDRIVE FAULT

i ILLEGAL COMMAND

> ILLEGAL SEEK ADDRES

i>WRITE PROTECTED

+>DRIVE BUSY

i DRIVE READY

;>DRIVE RESERVED

;###* ERROR MESSAGE BLOCK INDEXING EQUATES ####

1



14

20

30

36

44

52

&0

bb

74

102

110

ONE

TWO

THREE

FOUR

FIVE

SIX =

SEVEN

EIGHT

NINEE

TEN =

ELEVN

TWELF

14
= 22

30

36

44

52

60

66

4Nott ff
02i

110a

L/L
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3300 . LOC 3300

; #etete REGISTER RESET TEST exe

; CHECK THE STATES OF VARIOUS REGISTERS AFTER A MASTER RESET

3300

3301

3302

3303

6177

24162

3305

3443

3304 177777

i ISSUE MASTER RESET

3305 62677 RSTO:

; CHECK BUSY RESET

3306

3307

3310

3311

4272

403

6166

3363

i CHECK DONE RESET

3312 4261

3313 403

3314 6166

3315 3371

;CHECK DIA = O

3316 4234

3317 101005

3320 412

3321 6166

3322 3377

iRESET FAILED,

3323 20105 RST3A:LDA 0, CATT

3324 4211 JSR DDOA

3325 4234 JSR DDIA

3326 101005 MOV 0,0, SNR

3327 403 JMP RST4

3330 6166 JSR @ERROR

3331 3405 RSEB+THREE

;CHECK DIB = O

3332 4242 RST4: JSR DDIB

3333 101005 MOV 0,0, SNR

3334 412 JMP RSTS

3335 6166 JSR @ERROR

3336 3413 RSEB+FOUR

+>RESET FAILED,

3337 20105 RST4A: LDA

RGRS: JSR @SET

RRST

RSTO

RGWR

—]

IORST

RSTi: JSR SKBN

JMP RST2

JSR CERROR

RSEB

RST2: JSR SKDN

JMP RST3

JSR @ERROR

RSEB+ONE

RST3: JSR DDIA

MOV 0,0, SNR

JMP RST4

JSR @ERROR

RSEB+TWO

+SET UP TEST

> BUSY

i YES

>NO

O”Vi

i DONE

> YES

a |

i o“I

>READ CONTENTS

i RESET?

i IT DID

+HAS GARBAGE

TRY CLEAR ATTENTION COMMAND

TRY CLEAR ATTENTION

0, CATT

HS

; ISSUE CLEAR ATTEN

;READ IT AGAIN

+ALL CLEARED?

> YES

+DID NOT WORK

;>READ REG

j;ALL ZEROS?

sALL ZEROS

sNOT SO



3340

3341

3342

3343

3344

3345

4211

4242

101005

403

6166

3421

i; CHECK DIC = O

3346 4250 RSTO:

3347 101005

3350 2114

3351 5166

3352 3427

i TRY AGAIN WITH CLEAR

3393 20105 RSTSA:

3354 4211

3395 4250

3356 101005

3357 2114

3360 6166

3361 3435

3362 2114

)*#### ERROR MESSAGE BLOCKS x##%

3363

3364

3365

3366

3367

3370

3371

3372

3373

3374

3375

3376

3377

3400

3401

3402

3403

3404

3405

3406

3407

3410

3411

3412

3413

3414

3415

3306 RSEB:

3305

21164

121155

121264

121172

3312

3305

21177

121155

121264

121172

3316

3305

21205

121155

i

121445

3323

3305

21205

1

1

121445

3332

3305

21251

JSR DDOA > ISSUE CLEAR ATTEN

JSR DDIB s>READ AGAIN

MOV 0,0,SNR- i; CLEARED?

JMP RSTS s;ALL GONE

JSR ¢ERROR ;STILL NG

RSEB+F IVE

JSR DDIC +READ CONTENTS

MOV 0,0,SNR- ; ANYTHING?

JMP @NTST s;ALL ZEROS, NEXT TEST

JSR GERROR ; SOMETHING THERE

RSEB+S1X

ATTENTION

LDA 0, CATT

JSR DDOA >CLEAR ATTEN

JSR DDIC >READ IT

MOV 0,0,SNR- i; OK’

JMP | CNTST >YES, EXIT

JSR @ERROR sNO WORKIE

RSEB+SEVEN

JMP @NTST

RST1 ; ERROR ADDR

RSTO ; LOOP ADDR

BSYF i; TEST SUBJECT TEXT

@MRST ; INPUT

CNRST ; OUTPUT

C€RSET 5; NORMAL

RST2 il

RSTO

DNEF

@MRST

@NRST

@RSET

RST3 ia

RSTO

CTRG

@MRST

1

@DATI3

RSTIA i323

RSTO

CTRG

1

i

@€DATI3

RST4 34

RSTO

DRRG

L} (



3416

3417

3420

3421

3422

3423

3424

3425

3426

3427

3430

3431

3432

3433

3434

3435

3436

3437

3440

3441

3442

121155

=

121475

3397

3305

21251

1
”

121475

3346

3305

21271

121155

3

121467

3353

3305

21271

1

a

121467

@MRST

2

@DATI7

RST4A i355

RSTO

DRRG

1
”

€DATI7

RSTS 36

RSTO

DARG

@MRST

3

€DATIS

RSTSA ;7

RSTO

DARG

i

3

G@DATISG

1
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;#e#eH WRITE-READ REGISTER TEST #x#e%+

i; ADDRESS REGISTER WITH VARIED DEVICE CODES

3443 6177 RGWR: JSR ¢@SET

3444 24172 RGWRT

3445 3451 REDO

3446 3715 CFS

3447 177777 | ~1

;SET ALTERNATE MODE 1, LOAD MEMORY ADDRESS AND DISK ADDRESS REGISTERS

;WITH ALL ONES DATA |

3450

34951

3452

3453

3454

3459

2200 ALT 1

20777 RGDO: LDA

4211 JSR

102000 ADC

4220 JSR

4225 JSR

O,RGDO-1 ;GET ALT MODE 1 COMMAND

DDODA i ISSUE COMMAND

0,0 i>MAKE ALL ONES

DDOB >LOAD REGISTERS

DDOC

>READ CONTENTS OF REGISTERS WITH STANDARD DEVICE CODE 27

3456 4234 RGD1: JSR DDIA iREAD DATA

3457 1246000 ADC 1,1 +>MAKE 177777

3460 122415 SUB# 1,0,SNR ;ALL ONES’

3461 403 JMP RGDIA ;1T IS

3462 5156 JSR ERROR ;IT IS NOT

3463 3621 RGDEB

3464 4250 RGDIA: JSR DDIC >READ THIS ONE

3465 126000 ADC 1,1 °

3466 125220 MOVZR 1,1 iMAKE 077777

3467 106415 SUB# 0.1,SNR i; MATCH?

3470 403 JMP RGD2 > YES

3471 6146 JSR @ERROR i>NO,. ERROR

3472 3627 RG DEB+ONE

; ADDRESS REGISTERS WITH OTHER DEVICE CODES AND SEE IF THEY RESPOND

3473 24517 RGD2: LDA 1, DCL

3474 44142 STA 1,SAVP ;SET DEV CODE POINTER

3475 22142 LDA O,@SAVP ;GET DEV CODE

3476 101005 MOV 0,0,SNR ;END OF LIST?

3477 430 JMP RGD3 > YES, EXIT

i INSERT TEST DEVICE CODE WITH THE BASIC DIA AND DIC INSTRUCTIONS AND

;SET THEM FOR EXECUTION

39500 24506 LDA 1, TDIA iGET DIA INSTRUCTION

3501 107000 ADD 0,1 i INSERT DC

3502 44407 STA 1,RGD2A ;SET IT FOR EXECUTION

3503 24504 LDA 1, TDIC +>DIC INSTRUCTION

3504 107000 ADD 0.1

3505 44412 STA 1,RGD2B ;SET IT

3506 6200 JSR €SADC ;3GO CONVERT TO ASCII

3507 46501 STA 1,6DCXA ;SET IN TEXT

39510 46501 STA 1, @DCXB

i TEST DIA = O

ug



3511

3512 101005

3513 404

3514 40301

3515 6146

3516 34635

is TEST DIC = 0

3517 O RGD2B:

3520 101005

3521 404

3522 40304

3923 5166

3924 3643

3925 10142 RED2C:

3526 747

i> TEST A NIOC WILL NOT

3527 4257 RGD3:

39530 4234

3931 126000

3932 106415

3533 403

3934 61646

39535 3651

35936 126000 REDSA:

3537 125220

3540 4250

3941 106415

3942 403

3943 6146

3544 3657

i> TEST ISSUING DOA ALL

3549 102400 RGD3B:

3546 4211

9547 4234

3550 101005

3551 410
3552 20105

3553 4211

3554 4234 RGD3C:

3555 101005

3556 403

3557 6166

9560 36465

3561 4250 RGD3D:

3562 126000

3563 125220

3564 106405

3565 403

3566 6166

35467 3473

O RGD2A: 0 ;DIA O, DC

MOV 0,0,SNR ;ALL ZEROS?

JMP RGD2B i YES

STA O,DIA1 ;SAVE CONTENTS

JSR @ERROR ;NO

RGDEB+TWO

O iDIC O, DC

MOV 0,0,SNR- i WHAT’S IN THERE?

JMP RGD2C i NOTHING!

STA 0, DICO + SOMETHING ELSE

JSR GERROR

RGDEB+THREE

ISZ SAVP i BUMP LIST POINTER

JUMP RGD2+2 +; CONTINUE

CLEAR REGISTERS

JSR NNIOC i; ISSUE CLEAR

JSR DDIA *READ REG

ADC 1,1

SUB# O.1,SNR ;STILL THE SAME’?

JMP RGDSA > YES

JSR €ERROR ;NO, CHANGED

RGDEB+FOUR

ADC 1,1

MOVZR 1,1 i MAKE 077777

JSR DDIC >READ REG

SUB# 0O,1,SNR- i; AGREE’?

JMP RGD3B i THEY DO

JSR @ERROR i THEY DON’T

RGDEB+F I VE

ZEROS CLEARS DIA BUT NOT DIC

SUB 0,0

JSR DDOA

JSR DDIA iREAD REG

MOV 0,0,SNR ;ALL CLEARED?

JMP RGD3D > YES

LDA 0, CATT

JSR DDOA >NO. TRY CLEAR ATTEN

JSR DDIA ;READ AGAIN

MOV 0,0,SNR- i; WORKED?

JMP RGDID ; YEH

JSR @ERROR iDARN IT!

RGDEB+SI X

JSR DDIC

ADC 1,1

MOVZR 1,1 3 O77777

SUB O,1,SNR ;DID IT CLEAR?

JMP RGD4 *>NO,. WONDERFUL

JSR CERROR i SORRY

RGDEB+SE VEN

»>NOW ISSUE A MASTER RESET TO RESET EVERYBODY

49



3570

3971

3972

3973

3574

39795

3976

3977

3500

36501

3602!

3603 ~

3604

3605

3606

36507

3610

3611

62677

20657

4211

4234

101005

403

5166

3701

4250

101005

2114

65146

3707

2114

60400

62400

21356

21372

RGD4:

RGD4A:

RGED4B:

TDIA:

TDIC:

DC XA:

DC XB:

> TEST DEVICE CODE LIST

3612

3613

3614

3615

3616

3617

3620

3613

7

23

ah

37

67

0

DCL:

IORST

LDA O,REDO-1

JSR DDOA

JSR DDIA

MOV 0, 0. SNR

JMP RGD4B

JSR @ERROR

RGDEB+E I GHT

JSR DDIC

MOV 0, 0, SNR

JMP @NTST

JSR @ERROR

RG DEB+NI NEE

JMP @NTST

DIA 0,0

DIC 0,0

AM1C+11

AM1D+12

. +i

7

23

26

37

67

O

i #### ERROR MESSAGE BLOCKS ###

3621

3622

3623

3624

3625

3626

3627

3630

3631

3632

3633

3634

3635

3636

3637

3640

3641

3642

3643

3544

3649

3646

3647

3650

3456 RGDEB: RCGD1

3451

21317

6
4

121453

34464

3451

219332

&

3

121461

3514

3451

21345

b

4

121445

3517

3451

21340

6

3

1214647

RGDO

AMIA

&
4

G@DATI4

RGDIA

RGDO

AM1B

&

3

@DATIS

il

ROD2A

RGDO

AMIC

&

4

BDATI3

i2

RGD2B

REDO

AM1D

6

3

€DATIS6

ia

A I)

+GET ALT MODE 1 COMMAND

;SET IT

; READ

; RESET?

i YES

i IT DID NOT

iHOW ABOUT THIS GUY?

>ALL CLEARED, EXIT

; PROBLEM



3651

36902

3693

3654

3699

3656

3657 ©

3540

3661

3662

3663

3664

3665

3666

3667

3670

3671

3672

3673

3674

3675

3676

3677

3700

3701

3702

3703

3704

3705

3706

3707

3710

3711

3927

3927

21577

121620

1

121453

3536

3527

21577

121620

3

121461

3554

3545

21624

1

i

121445

3561

3545

21641

i

| 3

121441

3573

3451

21317

121155

4

121445

3500

J451

21332

3712 121155

3713 3

3714 121467

RGD3

RGD3

RDUN

@MNIOC

1

@DATI4

RGD3A

REDS

RDUN

@MNIOC

3

@DATIS

RGD3C

RGDSB

CLAT

j

1

€DATIS3

RGD3D

RGD3B

RDUD

1

J

€DATIS

RGD4A

REDO

AMIA

@MRST

4

@DATI3

RGD4B

REDO

AM1B .

EMRST

3

€DATI6

5]

34
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; #tie% CONTROL FULL STATUS TEST *#«+#

; ISSUE A DRIVE COMMAND TO CAUSE CONTROL FULL STATUS TO SET. AFTER A SHORT

3793

3754

37599

3756

3797

37640

3761

3762

3763

3764

3769

3746

;DELAY. IT RESETS

3715 6177 CFS: JSR @SET

3716 24204 CFST

3717 3723 CFSO

3720 3767 DR DN

3721 177777 ~]

; ISSUE A RELEASE DRIVE COMMAND TO INITIATE CONTROL FULL AND CHECK STATUS

3722 1600 RLSD

3723 20777 CFSO: LDA O,.-1 ;GET COMMAND

3724 24106 LDA 1,CATTS

3725 123000 ADD 1,0 ;ADD CLEAR ATTEN

3726 40275 STA 0, DOAO ; SAVE COMMAND
3727 61300 DOAP 0,0 > ISSUE IT

3730 60400 DIA 0,0 *>READ STATUS

3731 24070 LDA 1,MSKA

3732 123400 AND 1,0 ;MASK OUT UNWANTED BITS

3733 126620 SUBZR 1,1 iMAKE 100000

3734 106415 CFS1: SUB# 0,1,SNR ;CF ON?

3735 403 JUMP CFSIA > YES

3736 6166 JSR @ERROR iNO

3737 3753 CF SEB

;SEE IF CR DROPS TO ZERO AFTER ABOUT 10US

3740 24054 CFSIA: LDA 1,K7

3741 124400 NEG 1,1

3742 125404 INC 1,1,SZR i DELAY

3743 777 JMP .a7i1

3744 4234 JSR DDIA *READ STATUS

3745 24070 LDA 1,MSKA

3746 107415 CFS2: AND# O.1,SNR ;CF DROPPED?

3747 2114 JMP @NTST >IT DID

3750 6166 JSR GERROR +>STILL UP

3751 3761 CF SEB+ONE

3752 2114 JUMP GNTST

; #%#2#% ERROR MESSAGE BLOCKS xxx *

3734 CFSEB: CFSI

3723

21373 ©

7

i

121431

3746

3723

21405

7

1

1214937

CFSO

CFON

7

i

@DATI1

CFS2

CFSO

CF OF

7

i

€DATI2

R 7?
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jeez SET & RESET DRIVE DONE STATUS TEST ##ee#

;DRIVE DONE STATUS IS TESTED ON ALL 4

3767 6177 DRDN: JSR @SET

3770 24216 DRDNT

3771 3774 DRD

3772 4160 CLDD

3773 0 0

PORTS OF CONTROLLER

;SET UP I0 COMMAND LIST POINTER AND ISSUE COMMANDS FROM THE LIST

3774 30472 DRD: LDA 2» DDNC iGET COMMAND LIST

3775 21000 LDA 0,0,2 ;FETCH COMMAND

3776 101005 MOV 0,.0,SNR ;END OF LIST?

3777 2114 JMP @NTST ;YES, NEXT TEST

4000 4211 JSR DDOA ;SELECT DRIVE & CLEAR DRV ATTEN

4001 20071 LDA 0, CMAX i DUMMY CYLINDER ADDR

4002 $232 JSR DDOCP i; START SEEK

4003 34054 LDA 3,K7

4004 174400 NEG 3.3

4005 175404 INC 3,3,SZR iDELAY 1t0US

4006 777 JMP |

4007 4264 DRD1i: JSR SKDZ >DONE = 17”

4010 403 JMP DRD2 i YES

4011 6166 JSR GERROR ;NOT SO

4012 4114 DRDEB

;>PRESET DRIVE NUMBER IN ERROR MESSAGE AND READ STATUS

4013 25004 DRD2: LDA 1,4,2

40i4 44512 STA i, DRDEBt+i12; SET DRV #

4015 4234 JSR DDIA i GET STATUS

4016 34070 LDA 3,MSKA

4017 163400 AND 3.0 sPICK OUT THE BITS

4020 25001 LDA 1,1,2 ;>GET REFERENCE

4021 106415 SUB# 0O.1,SNR 5; OK?

4022 404 JMP DRD3 >PERFECT

4023 44305 STA 1, DIAN >SCREWED UP!. SAVE REF

4024 6166 JSR @ERROR

4025 4122 DR DEB+ONE

;CLEAR ALL OTHER DRIVE ATTENTION EXCEPT ITSELF

4026 21002 DRD3: LDA 0,2,2 ;>CLEAR ATTEN BITS

4027 42i1 JSR DDOA >SEND THEM OUT

4030 4234 JSR DDIA iREAD STATUS

4031 34070 LDA 3, MSKA

4032 163400 — AND 3,0 >PICK OFF BITS

4033 25001 LDA 1,1,2 +>GET REFERENCE

4034 44305 STA 1, DIAN +>SET REF

4035 106415 DRD3A: SUBH 0O,1,SNR ;CLEAR THE RIGHT ONES?

4036 4095 JMP DRD3B ;1T DID

4037 25004 LDA i,4,2

4040 44474 STA 1, DRDEB+20; NO, SET MESSAGE

4041 6166 JSR @ERROR

4042 4130 DRDEB+TWO

4043 4264 DRD3B: JSR SKDZ >DONE STILL SET?

4044 403 JMP DRD4 > SET

53



4045

4046

6166

4136

JSR @ERROR

DR DEB+THREE

;NO

;NOW CLEAR ITS OWN DRIVE ATTENTION AND DONE FLAG

4047

4050

4051

4052

4053

4054

4059

4056

4057

4060

4061

4062

4063

4064

4065

21003 DRD4: LDA

4211

4234

24070

123415

403

6166

4144

4261

403

6166

4152

24053

133000

710

DRD4A:

DRD4B:

DRDS:

0,3,2

JSR DDOA

JSR DDIA

LDA 1, MSKA

AND# 1,0,.SN

JMP DRD4B

JSR GERROR

DRDEB+FOUR

JSR SKDN

JUMP DRDS

JSR @ERROR

DR DEB+F I VE

LDA 1,K5

ADD 1,2

JMP DRD+1

>GET CLEAR BIT

; ISSUE IT

; CHECK STATUS

; CLEARED?
> YES

;NO

R

isHOW ABOUT DONE?

> RESET

++ NEXT DRIVE TEST

i; CONT INUE

iDRIVES O-3 COMMANDS AND REFERENCE PARAMETERS LIST

4046

4067

4070

4071

4072

4073

4074

4075

4076

4077

4100

4101

4102

4103

4104

4105

4106

4107

4110

4111

4112

4113

4067

74400

20000

134000

40000

21517

74440

10000

154000

20000

121525

74500

4000

164000

10000

121533

74540

2000

170000

4000

121541

0

DDNC: +1

74400

20000

134000

40000

€DATNO

74440

10000

154000

20000

@DATNI

74500

4000

164000

10000

€DATN2

74540

2000

170000

4000

SDATN3

O

i DOA D

; DIA

> DOA,

; DOA,

; DR 1

> DR

;> DR 3

i END

; #%##2% ERROR MESSAGE BLOCKS x#s%

4114

4115

4116

4117

4120

4121

4122

4123

4124

4125

4007 DRDEB: DRDiIi

3775

214675

10

121661

121667

4013

3779

21710

10

DRD+i

DNP

10

@DNEO

@DNE 1

DRD2

DRD+1

DRAT

10

i 1

RO

CLEAR ATTEN

CLEAR SELF

KL



4126

4127

4130

4131

4132

4133

4134

4135

4136

4137

4140

4141

4142

4143

4144

4145

4146

4147

4150

4151

4152

4153

4154

4155

1

15

4035

4026

21722

1

1

15

4043

4026

21722

i

121661

121667

4053

4047

21736 |

1

1

121437

4057

4047

21747

i

4156 121667

4157 121461

1

15

DRD3SA i 2

DRD3

CLOD

1

1

15

DRDSB 53

DRD3

CLOD

i

@DNEO

@DNE 1

DRD4A 54

DR D4

CLDA

1

i

@DATI2

DRD4B 35

DRD4

CLDN

1

@DNE 1

@DNEO

OD
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s#e#2# CLEAR DRIVE DONE WITH NIOC #xK#

;SET DRIVE DONE (ATTENTION) IN EACH DRIVE THEN CLEAR THEM ALL WITH

iA NIOC INSTRUCTION

4160 6177 CLDD: JSR @SET

4161 242931 CLDDT

4162 4145 CLD

4163 4257 XTMA

4164 0 0

;>BUMP TEST LIST

; ISSUE A SEEK COMMAND TO SET DRIVE DONE ONE DRIVE AT A TIME. COMMAND

i> AND DRIVE NUMBER WORD IS FETCHED FROM THE TEST LIST

4165 30440 CLD: LDA 2» DCL 14 ;GET TEST LIST POINTER

4166 21000 LDA 0,0,2 >FETCH COMMAND + DRIVE WORD

41467 101005 MOV 0,.0,SNR ;END OF LIST?

4170 424 JMP CLDe2 i; YES, ALL SET. GO CLEAR THEM

4171 4211 JSR DDOA + ISSUE RECAL

4172 20071 LDA O, CMAX

4173 4232 JSR DDOCP ;SEND DUMMY ADDR AND START

;READ STATUS AND WAIT FOR CONTROL FULL TO DROP. CHECK DONE BITS

4174 4234 JSR DDIA +GET STATUS

4175 101112 MOVL# 0,.0,S2ZC iCF = O*

4176 776 JUMP _ 7-2 >NO, LOOP TILL

4177 24070 LDA 1,MSKA

4200 123400 AND 1,0 ;CF = 0. PICK OFF BITS

4201 25001 LDA i1.,1,2 ;GET REFERENCE DONE BITS

4202 122415 CLD1: SUB# 1,0,SNR- i; DONE OK?

4203 406 JMP CLDIA i OK

4204 44305 STA 1,DIAN i SAVE REF

4205 39002 LDA 3,2;2

4206 54442 STA 3, CLDEB+5; NOT OK, SET ERROR MESSAGE

4207 6146 JSR @ERROR

4210 4243 CLDEB

TO SET NEXT DONE BIT

4211 24051 CLDIA:LDA 1,K3

4212 133000 ADD 1,2

4213 799 JMP CLD+i ;>LOOP BACK

i ALL DRIVE DONE BITS ARE SET, NOW ISSUE NIOQC TO CLEAR THEM

4214 4257 CLD2: JSR NNIOC |

4215 4234 JSR DDIA >READ STATUS

42146 101005 MOV 0,0,SNR i ALL CLEARED?

4217 2114 JUMP CNTST iYES, EXIT

4220 35002 LDA 32,2

4221 54434 STA 3, CLDEB+12; NOT SO. SET ERROR MESSAGE —

4222 6166 JSR GERROR

4223 4251 CLDEB+ONE

4224 £114 JUMP GNTST

4229 4226 DCLI1: +1

*+DRIVES O-3 COMMANDS AND TEST REFERENCE LIST

F (.



4226

4227

4230

4231

4232

4233

4234

4239

4236

42937

4240

4241

4242

400

20000

121517

440

30000

121547

900

34000

121555

240

36000

121563

O

400 3; DOA, SEEK DR O

20000 ; DIA, DONE DR O

€DATNO ; DR #

440 ; DOA, DR 1

30000

€DATN4

900 ; DOA. DR 2

34000

@DATNS

940 i DOA, DR 3

36000

CDATNG

0 i; END

; eee ERROR MESSAGE BLOCKS ##«%

4243

4244

4245

4246

4D47

4250

42951

4252

4253

4254

42959

8296

4202 CLDEB:CLD1

4146

21710

10

1

15

4216

4214

21736

1214620

1

121445

CLD+1

DRAT

10

i

15

CLD2+2

CLD2

CLDA

@MNIOC

1

@DATI3

Sf
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;#e#4 EXTENDED MEMORY ADDRESSING TEST #x#+%

+; IF THE EXTENDED MEMORY ADDRESSING LOGIC HAS BEEN IMPLEMENTED IN THE

i; CONTROLLER, THEN PROCEED WITH THE TEST. IF NOT. SKIP TO NEXT TEST

42957 6177 XTMA: JSR @SET

4260 24242 XTMAT

4261 4265 XTM

4262 4406 MAR

4263 177777 ~]

+ TEST TO SEE IF EXTENDED MEMORY ADDRESSING LOGIC IS THERE

4264 2200 AL T1

42465 30461 XTM: LDA 2,DCL2 s;LOAD TEST PARAMETR LIST

4266 20776 LDA Oo, XTM—-1

4267 4211 | JSR DDOA ;SET ALT MODE 1

42790 102400 SUB 0,0

4271 4220 JSR DDOB ;MA = O

4272 4225 JSR DDOC

4273 4242 JSR DDIB i>READ EXT’D MEM ADDR REG

4274 24056 LDA 1,K17

4275 106415 SUB# O.1,SNR ;LOGIC IMPLEMENTED?’

4276 2114 JMP © GNTST ;NO. SKIP TEST

i;PROCEED WITH THE TEST.

iWRITE EXT’D MEMORY BIT TO THE REGISTER. GET TEST BITS FROM TEST LIST

4277 20765 XTMI: LDA O,XTM-1 ;<;ALT MODE 1 COMMAND

4300 25000 LDA 1,0,2 is TEST BITS

4301 125005 MOV 1,1,SNR ;END OF LIST?

4302 417 JMP XTM2 ;YES, EXIT

4303 123000 ADD 1,0 ;FORM ALT MODE 1 + XMA

4304 4211 JSR DDOA ;LOAD IT

4305 102400 SUB 0,90

4306 4220 JSR DDOB >MA = O

;READ EXT’D MEMORY ADDRESS REGISTER AND COMPARE RESULTS

4307 4242 XTMIA: JSR DDIB

4310 122415 SUB# i1,0,SNR iAGREE WITH INPUT’?

43il 405 JMP XTMIB ; AGREE

4312 35001 LDA 3,1,2

4313 956432 STA 3, @DTN7A ;NO. SET ERROR MESSAGE

4314 6166 JSR @ERROR |

4315 4372 XTMEB

; BUMP TEST LIST POINTER THEN CONTINUE

4316 151400 XTMIB: INC 2,2

4317 151400 INC 2,2

4320 797 SMP XTM1

3NOW RELOAD MA REGISTER WITH ALL ONES AND TEST AGAIN

4321 30437 XTMe: LDA 2,DCL3 +GET TEST PARAMETER LIST

4322 20742 LDA O,XTM-1 ;+ALT MODE 1 COMMAND

4323 25000 LDA 1,0,2 +> TEST BITS

4324 125005 MOV 1,1,SNR >; END?

AS



4325 2114

4326 123000

4327 4211

4330 102000

4331 4220

4332 4225

JMP

ADD

JSR

ADC

JSR

JSR

@NTST

1,0

DDOA

0,0

DDOB

DDOC

iREAD REGISTER AND COMPARE CONTENTS

4333

4334

4335

4336

4337

4340

4341

4242 XTM2A: JSR
122415

4095

39001

96406

6166

4400

3.@DTN7A ;LOOKS BAD,

DDIB

SUB# 1,0, SNR

JMP XTM2B

LDA 3.1.2

STA

JSR @ERROR

XTMEB+ONE

;BUMP LIST POINTER AND KEEP GOING

4342 151400 XTM2B: INC

4343 151400

4344

4345

i EX TENDED

4346

4347

4350

4351

4392

4393

4354

4399

4356

4357

4360

4361

4362

4363

4364

4365

4366

4367

4370

4371

796

21576 DTN7ZA: DATN7+5

INC

JMP

2.2

2,2

XTM2+1

; ISSUE COMMAND

;MAKE ALL ONES

>MA = 177777

;HOW’S IT LOOK?

;LOOKS GOOD

SET MESSAGE

MEMORY ADDRESS TEST BITS AND ERROR MESSAGE LIST

4347 DCLe2:

1

30061
+

30062

4

30064

10

30440

0

4361

16

30446

15

30465

i3

30463

7

30067

0

DCL3:

+i

i

30061

2

30062

4

30064

10

30460

0

+1

16

30466

15

30465

13

30463

7

30067

O

3 #422 ERROR MESSAGE BLOCKS xxx

4372

4373

4374

4375

4376

4377

4400

4307 XTMEB: XTMIA

4277

21772

6

0

121571

4333

XTM1

RXMA

6

o

CDATN7

XTM2A

OF



4401 4321

4402 21772

4403 &

4404 5

4405 121571

XTM2

RXMA

é

9

€DATN7
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; #### MEMORY ADDRESS REGISTER WRITE-READ TEST ###+#

; EACH BIT IN THE MEMORY ADDRESS REGISTER IS TESTED INDIVIDUALLY BY

;WRITING AND READING A SINGLE BIT

4406 6177 MAR: JSR @SET

4407 24260 MART

4410 4414 MARO

4411 4924 SSR

A4i2 177777 ~]

;WRITE A SINGLE

; LEFT SHIFT THE ’1’ BEFORE EACH WRITE

4413 2200 AL T1

4414 24457 MARO: LDA 1,K16

4415 44152 STA 1. CNTR

4416 126520 SUBZL 1.1.

4417 20774 LDA O, MARO-1

4420 42i1 JSR DDOA

4421 102400 SUB 0,0

4422 4225 JSR DDOC

4423 121000 MARI: MOV 1,0

4424 4220 ‘JSR DDOB

>READ CONTENTS OF MEMORY REGISTER AND

4420 4234 MARZ: JSR DDIA

4426 106415 SUBH 0.1, SNR

4427 403 JMP MAR2ZA

4430 6166 JSR @ERROR

4431 4474 MAREB

4432 4250 MARZA: JSR DDIC

4433 101005 MOV 0,0. SNR

4434 403 JMP MAR2B

4435 6166 JSR GERROR

4436 4502 MAREB+ONE

;>KEEP WALKING THE ‘1°

4437 125120 MAR2B:MOVZL 1,1

4440 14152 DSZ CNTR

4441 762 JMP MAR 1

iNOW WRITE A SINGLE ’0’

4442 24431 MARS: LDA 1,K16

4443 44152 STA 1, CNTR

8444 20747 LDA 0, MARO-1

4445 123000 ADD 1,0

4446 4211 JSR DDOA

4447 102000 ADC 0,0

4450 42295 JSR DDOC

4491 126120 ADCZL 1,1

4452 121000 MARSA: MOV 1,0

4453 4220 JSR DDOB

;READ CONTENTS OF MEMORY REGISTER AND

(ol

‘1’ TO THE MEMORY REGISTER. AFTER THE FIRST WRITE,

;SET SHIFT COUNT ~

; STARTING POSITION

i; SET ALT MODE 1!

>iWRITE TO MA REG

COMPARE RESULTS

i MATCH?

> PERFECTLY

> DON’T MATCH

»>READ DISK ADDR REG

i ANYTHING?

> CLEAN

+ YES, SPILL OVER

IF NOT AT THE END

sALL THE WAY YET’

;NO, LQOP BACK

TO MEMORY REGISTER AND WALK IT ACROSS

+ SET WALK COUNT

>SET ALT MODE 1. EXT’D MEM = 17

>MAKE 177777

;LOAD IT

;>SET STARTING POSITION 177776

;LOAD MA REG

COMPARE RESULTS



4454 152220 MAR4: ADCZR 2.2 ;MAKE 077777
4455 4234 JSR DDIA *READ MA REG

4456 106415 SUB# O.1,SNR ;GOOD BITS?

4457 403 JMP MAR4A ; YES

4460 6166 JSR @ERROR >NO, BAD

4461 4510 MAREB+TWO

4462 4250 MAR4A: JSR DDIC +READ THE OTHER ONE

4463 142415 SUB# 2,0,SNR ;DID IT CHANGE?

4464 403 JMP MAR4B ;NO CHANGE

4465 6166 JSR GERROR ; CHANGED

4466 4516 MAREB+THREE

i; STEP THE ’O’ ACROSS IF IT IS NOT AT THE END YET

4467 125140 MAR4B: MOVOL 1,1

4470 14152 DSZ CNTR > STOP?

4471 761 JMP MARSA ;NO. KEEP GOING

4472 2114 JMP @NTST ; YES, NEXT TEST

4473 16 Kié: 16

; *###t ERROR MESSAGE BLOCKS ##«*

4474

44795

4476

4477

4500

4901

4502

4503

4504

4505

4506

4507

4510

4511

4912

4913

4514

4515

4516

4517

4520

4521

4522

4923

4425 MAREB: MARZ

4423

22020

&

4

122007

4432

4423

21271

6

4

121445

4454

4452

22035

6

4

122007

4467

4452

124302

&

4

121441

MAR1

WLK1

6

4

8ASDOB

MAR2ZA ;1

MAR}

DARG

&

4

@DATI3

MAR4 i2

.MARGA

WLKO

&

4

GASDOB

MARSB ;:3

MARSA

SSSRT

&

4

@DATI5
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;##ex# SURFACE-SECTOR ADDRESS REGISTER WRITE-READ TEST ####

;EACH BIT IN THE SURFACE-SECTOR ADDRESS REGISTER IS TESTED INDIVIDIALLY

;>BY WRITING AND READ A SINGLE BIT |

4524 6177 SSR: JSR

4525 24302 SSRT

4526 4531 SSRO

4527 4616 SRBY

4530 177777 —1

;WRITE THE STARTING BIT 000001 TO THE

+IT ONCE BEFORE EACH WRITE

4531 24450 SSRO: LDA

49532 44152 STA

4533 152520 SUBZL

4534 102400 SUB

4939 4211 JSR

4536 4220 JSR

4537 141000 MOV

4540 4225 JSR

@SET

1,K15

1, CNTR

2,2

0,0

DDOA

DDOB

2,0

DDOC

REGISTER. AFTER THAT, LEFT SHIFT

s>SET SHIFT COUNT

;MAKE 000001 = TEST BITS

i SET NORMAL MODE

iMA REG = O

sSURF-SECTOR REG = TEST BITS

>READ CONTENTS OF SURFACE-SECTOR ADDRESS REGISTER AND CHECK IT

4541 4250 SSRi: JSR

4542 142415 SUB#

4543 403 JMP

4544 6166 JSR

4545 4602 SSREB

iWALK THE ‘1° ONCE TO THE LEFT IF NOT

4546 151120 MOVZL

4947 14152 DSZ

495590 767 JMP

*+NOW DO WALKING O WRITE AND READ TEST

49591 24722 SSR2: LDA

4552 44152 STA

495953 152000 ADC

49954 24056 LDA

4995 102400 SUB

4996 123000 ADD

4997 4211 JSR

4560 141000 MOV

4561 4220 JSR

4962 151120 MOVZL

4563 141000 SSR2A: MOV

4564 126220 ADCZR

4965 123400 AND

4566 4225 JSR

DDIC

2,0, SNR

_ +3

@ERROR

-

2,2

CNTR

SSR1i-2

1,K16

1, CNTR

22

1,K17

0,0

1,0

DDOA

2,0

DDOB

2:2

2,0

1,1

1,0

DDOC

i SAME AS LOADED

+> IT SURE IS

; WRONG

AT THE END ALREADY

+>FINISH?

>NOT YET

;>SET WALK COUNT

+MAKE 177777

i>SET NORMAL MODE, EXT’D MA = 17

iMA REG = 177777

s>MAKE 177776 = TEST BITS

i MAKE MASK

sMASK OUT MSB

;SURF-SECT ADDR REG = TEST BITS

*>READ CONTENTS OF SURFACE-SECTOR REGISTER AND CHECK IT

4967 4250 SSR2B: JSR

4970 147400 AND

4971 122415 SUB#

DDIC

2,1

1,0, SNR

63

>MAKE REF

; OK?



4572

4573

4574

403

6166

4610

;LEFT SHIFT ‘0’

4575

4576

4577

4600

4401

151140

14152

764

2114

19

ONCE,

K15:

JMP . +3 3; YES

JSR @ERROR ;NOT OK

SSREB+ONE

CONTINUE TEST IF NOT ALL ACROSS YET

MOVOL 2,2

DSZ CNTR s MORE?

JUMP SSR2ZA > YES

JMP @NTST ;3NO. FINISHED

15

; #2 ERROR MESSAGE BLOCKS ##+##

4602

4603

4604

44505

4606

4607

4610

4611

4612

4613

4614

4615

4541 SSREB: SSRI

4537

22020

6

3

122052

4567

4563

22035

6

3

122052

SSR1i-2

WLK1

&

3

@ASDOC

SSR2B

SSR2A

WLKO

6

3

@ASDOC

C4
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; eet BUSY FLAG SET AND RESET TEST tx

i TEST THE BUSY FLAG IS SET BY A START COMMAND AND CLEARED OR RESET

i>BY NIOC INSTRUCTION OR AN I0 RESET

4616 6177 SRBY: JSR @SET

4617 24325 SRBYT

4620 44624 SRBO

4621 4675 RBNT

4622 177777 ~}

; SET BUSY FLAG BY ISSUING A START WRITE DATA COMMAND

4623 3400 WRITE

4624 20777 SRBO: LDA O..-1 >GET WRITE COMMAND

4625 24106 LDA 1,CATTS ;CLEAR ATTEN BITS

4626 123000 ADD 1,0

4627 40275 STA 0. DOAO i SAVE COMMAND

4630 61100 DOAS 0,0 ; ISSUE START COMMAND

> TEST BUSY = 1

4631 63500 SRB1: SKPBZ OO iBUSY SET?

4632 401 JMP SRBIA ;YES, GO CLEAR IT

;CLEAR BUSY WITH NIOC

4633 4257 SRB1A: JSR NNIOC

4634 4272 JSR SKBN ; BUSY CLEARED?

4635 403 JMP SRB2 ;IT DID

4636 6166 JSR @ERROR *>DID NOT

4637 4661 SR BEB+ONE

> SET BUSY FLAG AGAIN

4640 20763 SRB2: LDA 0, SRBO-1

4641 24106 LDA 1,CATTS

4642 123000 ADD 1,0 +>FORM WRITE+CLEAR ATTEN COMMAND

4643 40275 STA 0, DOAO > SAVE COMMAND

4644 4214 JSR DDOAS > ISSUE START

i; ISSUE AN IO RESET THEN CHECK FLAG

4645 62677 TORST

4646 4272 SRB2A: JSR SABN »BUSY RESET?

4647 2114 JMP SNTST ;YES, EXIT

4650 6166 JSR GERROR >NO

4651 4667 SRBEB+TWO

4652 2114 JMP CNTST

;*#%##% ERROR MESSAGE BLOCKS ##%*

4653 4631 SRBEB: SRB1

4654 4624 SRBO

446955 21303 SBSY

4656 11 11

4697 122107 CBSYO

4660 122115 @BSY1

62



4661 4633

4662 4624

44663 22063

4664 121620

44665 122115

4666 122107

4667 4646

44670 4640

4671 22100

4672 121155

4673 122115

4674 122107

SRBIA ;1

SRBO

CLBY

@MNIOC

€BSY1

€BSYO

SRB2A ;2

SRB2

RSBY

@MRST

@BSYi

@€BSYO

(5 (6
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; #44 READ BUFFERS WITH ALL ONES DATA ####

; TEST THE READ BUFFERS CAPABILITY OF THE CONTROLLR WITH ALL ONES DATA.

>THE OPERATIONS OF DONE FLAG AND INTERRUPT LOGIC ARE INCLUDED HERE.

46795 6177 RBNT: JSR @SET

4676 24337 RBNTT

4677 4705 RBNO

4700 9173 RBZT

4701 177777 ~J

;PRIME THE FIRST 4 WORDS OF WBUFF WITH ALL ONES, ISSUE A DATA VERIFY

i COMMAND TO SET BUSY

4702 40000 RWDN

4703 3000 DATV

4704 3200 RDBF

4705 61746 RBNO: JSR @PRIME >PRIME WBUFF

4706 30462 WBUFF

4707 177777 ~]

4710 177777 ~]

4711 4 4

4712 20771 RBNOA: LDA 0, RBNO-2

4713 24106 LDA 1,CATTS

4714 123000 ADD 1,0 i>FORM DATA VERIFY + CLEAR ATTEN WORD

4715 42it JSR DDOA > ISSUE COMMAND

4716 20115 LDA O, WBUF

4717 4220 JSR DDOB ; LOAD BUFF ADDR

4720 102400 SUB 0,0

4721 40277 STA 0, DOCO i SAVE DATA

4722 63100 RBNOB: DOCS 0,0 ss START IT

i>CHECK BUSY SET AND RESET AFTER A DELAY OF 15 US

4723 24063 LDA 1,N17

4724 125404 INC i,1,SZ2R ; DELAY

4725 777 JMP _ 74

4726 4272 RBNIB: JSR SKBN +BUSY DROPPED?

472/ 401 JMP RBNIC > YES

*+CHECK DONE FLAG AND RW ATTENTION STATUS BIT

4730 4264 RBNIC: JSR SKDZ ; DONE SET’

4731 403 JMP RBN1iD > SET

4732 6166 JSR CERROR > DOWN

4733 9077 RBNEB+ONE

4734 4234 RBNID: JSR DDIA *>READ STATUS

4735 24745 LDA 1,RBNO-3

4736 123414 AND# 1,0,5ZR i>RW ATTEN BIT ON?

4737 403 JMP RBNIE >IT IS ON

4740 6166 JSR @ERROR >IT 1S OFF

4741 9105 RBNEB+TWO

*#READ INTERRUPT ACKNOWLEDGE DEVICE CODE AND COMPARE IT WITH THAT

i ENTERED

4742 61477 RBNIE: INTA oO ;READ DEVICE CODE

4743 24151

4744 106415

LDA

SUB#

1, DVCD

O, 1, SNR

oF

*+ENTERED DEV CODE

+ THE SAME?



4745 410 JMP RBN2 i YES

4746 6200 JSR @SADC ;NO. SET ERROR MESSAGE

4747 46517 STA 1,@INTXO |

4750 20151 LDA 0. DVCD

47951 6200 JSR @SADC

4792 46515 STA 1,@INTX1

4733 6166 JSR @ERROR

4754 9113 RBNEB+THREE

;SET UP THE INTERRUPT

i INTERRUPT TEST

HANDLER ROUTINE IN PREPARATION FOR THE

4755 24505 RBN2: LDA 1,RBIN
4756 44001 — STA 1,1 sSET INTERRUPT VECTOR

4757 176400 SUB 3,3

4760 34505 STA 3, IFLG sRESET INTERRUPT FLAG

4761 102000 ADC 0,0 i CONTROLLER MASK BIT

4762 62077 MSKO 0 > INHIBIT INTERRUPT

4763 61477 INTA a) ;READ ACKNOWLEDGE

4764 101005 RBN2A: MOV 0,.0,SNR ;ANY DEV CODE?

4765 405 JMP RBN2B ; NONE

4766 6200 JSR @SADC ; SOMETHING, ERROR

4767 46477 STA 1,@INTXO ; SET MESSAGE

4770 6166 JSR €ERROR |

4771 9121 RBNEB+FQUR

iNOW ENABLE CPU INTERRUPT AND TEST FOR CONTROLLER INTERRUPT

4772 60177 RBN2B: INTEN tt

4773 20472 LDA 0. IFLG ;GET INTERRUPT FLAG

4774 101005 MOV 0,0,SNR- ; INTERRUPTTED?

47795 403 JMP RBN2C ;3NO. THAT’S GOOD

4776 6166 JSR @ERROR i YES, MASK DID NOT WORK

4777 9127 RBNEB+F I VE

;RESET FLAG, CHANGE MASK TO ALLOW CONTROLLER TO INTERRUPT

5000 126400 RBN2C: SUB 1,1

9001 44464 STA 1, 1FLG

9002 24466 LDA 1,MSKB ; CONTROLLER MASK BIT

9003 66077 MSKO 1 i#MASK OFF

9004 125000 MOV 1,1 ;NOP, SHORT DELAY

9005 20460 RBN2ZD: LDA 0, IFLG s CHECK FLAG

9006 101004 MOV 0,0,SZR 3; INTERRUPT?

9007 403 JMP RBN2E ; YES, MASK WORKED

9010 6166 JSR @ERROR ;SORRY, NO INTERRUPT

9135 RBNEB+SI X9011

sEND OF INTERRUPT TEST. CLEAR OUT FIRST 4 WORDS OF RBUFF AND ISSUE A

;READ BUFFERS COMMAND

9012 60277 RBNZE: INTDS

9013 6176 JSR @PRIME

9014 50462 RBUFF

9015 O 0

9016 0 0

9017 4 4

9020 20664 RBN3: LDA O,RBNO-1 ;GET READ BUFF COMMAND

9021 126620 SUBZR 1,1

(,8



9022 123000 ADD 1,0 >ADD CLEAR RW DONE BIT

9023 4211 JSR DDOA > ISSUE COMMAND

9024 20116 LDA 0. RBUF

9025 40276 STA 0, DOBO ; SAVE ADDR

9026 62100 RBNGA: DOBS 0,90 LOAD BUFF ADDR & START

i; CHECK BUSY FLAG RESET

9027 24056 RBN3B: LDA 1,K17

9030 124400 NEG i,1

9031 125404 INC 1,1,SZR ;DELAY 20 US

9032 777 JMP oe |

9033 4272 RBN3C: JSR SKBN > BUSY GONE?

9034 401 JMP RBN3D 3 YES, WENT

;CHECK DONE FLAG FOR ON

9035 4264 RBNSD: JSR SKDZ ; DONE SET?

9036 403 JMP RBN4 > SET

9037 6166 JSR ERROR > OFF

9040 9151 RBNEB+E I GHT

i CLEAR DONE FLAG WITH A CLEAR RW ATTENTION BIT

9041 20106 RBN4: LDA 0, CATTS

9042 4211 JSR DDOA i>CLEAR RW ATTEN

9043 4261 RBEN4A: JSR SKDN +DID THAT DO IT*?

9044 403 JMP RBN4B >IT DID

9045 6166 JSR @ERROR >DID NOT

9046 9157 RBNEB+NI NEE

*+NOW COMPARE THE FIRST WORD IN EACH THE RBUFF AND WBUFF TO VERIFY

+> THE READ BUFFERS OPERATION

9047 22116 RBN4B: LDA O,@RBUF ;GET READ WORD

9050 26115 LDA 1,@WBUF ;GET WRITE WORD

9051 106415 SUBS O,1,SNR- ; AGREE?

9092 2114 JMP GNITST + YES, SUCCESS!

9093 24116 LDA 1, RBUF iNO. SET ERROR MESSAGE

9054 44154 STA 1,RBFP

9055 24115 LDA 1, WBUF

9056 44153 STA 1,WBFP

90957 6166 JSR GERROR

9060 9165 RBNEB+TEN

9061 2114 JMP CNTST >NEXT TEST

;CONTROLLER INTERRUPT HANDLER

9062 9063 RBIN: . +1

9063 10402 1SZ IFLG +> SET FLAG

9064 2000 JMP gO i DISMISS

9065 QO IFLG: O

9066 22214 INTXO: INTI+4

9067 22222 INTX1: INTN+4

9070 177377 MSKB: 177377

; ##4#% ERROR MESSAGE BLOCKS xxx

7



9071

9072

9073

9074

9075

9076

9077

9100

9101

9102

9103

9104

9105

9106

9107

9110

9111

9ilie

9113

9114

9115

9116

v117

9120

9121

D122

9123

9124

9125

9126

9127

9130

9131

9132

9133

9134

9135

9136

9137

9140

9141

9142

9143

9144

9145

9146

9147

9150

91951

9152

9153

4726 RBNEB: RBNIB

4712

22123

13

122115

122107

4730

4712

22143

13

121661

1214667

4734

4712

22163

13

1

121503

4742

4712

22175

13

122210

122216

4764

4712

e224

122247

122210

122340

4772

4712

22224

122263

122274

122306

9005

4712

22235

1229324

122340

122274

9033

9020

22347

14

122115

122107

9035

97020

22347

RBNOA

BSYOD

13

@€BSY1

€BSYO

RBNIC

RBNOA

DNE 1D

13

@DNEO

@DNE 1

RBNiD

RBNOA

SRWD

13

1

@DATIS

RBNIE

RRNOA

INTAK

13

@INTI

@INTN

RBN2A

RBNOA

IMSK1

@MKB 1.

GINTI

@NINT

RBN2B

RBNOA

IMSK1

@INTRT

@INTOC

@INHI

RBN2D

RBNOA

IMSKO

EMKBO

GNINT

CINTOC

RBN3C

RBN3

RBFC

14

@BSY1

CBSYO

RBNGD

RBNG

RBFC

“L(Y



9154 14

9155 121661

9156 121667

9157 9043

9140 9041

9161 21747

9162 1

9163 121667

9164 121661

9165 9051

27166 97020

9167 22362

9170 14

9171 14

9172 120027

14

@DNEO

@DNE1

RBN4A ;9

RBN4

CLDN

1

@DNE 1

@DNEO

RBN4B+2; 10

RBNG

VRBD

14

14

GAWB

Fd
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;##2% READ BUFFERS WITH ALL ZEROS DATA #xt#+%

;TEST THE READ BUFFERS CAPABILITY OF THE CONTROLLER WITH ALL ZEROS DATA

5173 6177 RBZT: JSR @SET
9174 24356 RBZTT

9175 9202 RBZO

9176 9331 PROMS

9177 177777 1

iCLEAR THE FIRST 4 WORDS IN WBUFF AND ISSUE A START DATA VERIFY COMMAND

9200 3000 DATV

9201 3200 RDBF

9202 6176 RBZO: JSR @PRIME

9203 30462 WBUFF

9204 0 0

9209 0 0

9206 4 4

9207 20771 LDA O,RBZO-2 ;GET DATA VERIFY COMMAND

9210 24106 LDA 1,CATTS

veli 123000 ADD 1,0 *>ADD CLEAR ATTEN BITS

9212 4211 JSR DDOA + ISSUE COMMAND

9213 20115 LDA 0, WBUF

9214 4220 JSR DDOB iMA = WBUFF

9215 102400 SUB 0,0

9216 4230 JSR DDOCS i START

;WAIT 15 US THEN CHECK DONE FLAG = 1

9217 24063 LDA 1,N17

9220 125404 INC 1,1,SZR ; DELAY

J221 777 JMP . 71

Jeee2 4264 RBZOA: JSR SKDZ >DONE = 17

9223 403 JMP RBZ1 3 YES

ve24 6166 JSR GERROR ;NO

Je29 9273 RBZEB

;SET FIRST 4 WORDS IN RBUFF TO ALL ONES AND ISSUE READ BUFFERS COMMAND

9226 6176 RBZ1: JSR GPRIME

S227 90462 RBUFF

9230 177777 —1

9231 177777 —1

9232 4 4

v233 20746 LDA 0, RBZ0-1

92.34 4211 JSR DDOA | ; ISSUE READ BUFFERS COMMAND

9239 20116 LDA 0, RBUF

9236 4220 JSR DDOB >MA = RBUFF

9237 102400 SUB 0,0

9240 63100 DOCS 0,0

; CHECK DONE FLAG FOR NOT SET YET

9241 63600 RBZ1A:SKPDN O ; DONE SET’

9242 401 JMP RBZ1B ;NO, THAT’S GOOD

;CHECK DONE TO SET AFTER 20 US DELAY

LP



9243

9244

9245

9246

9247

9200

9251

0292

24056 RBZ1B: LDA

124400

125404

777

4264

403

6146

9307

RBZ1iC:

1,K17

*#RESET DONE WITH I10 RESET

9203

9204

92909

veL06

9297

i COMPARE

9260

9261

9262

9263

9264

9260

9266

9267

9270

ve71

Je/e2

62677 RBZ1D: IORST

4261

403

6166

9315

NEG 1,1

INC 1,1,.SZR

JMP _u7i1

JSR SKDZ

JMP RBZ1iD

JSR @ERROR

RBZEB+TWO

JSR SKDN

JMP RBZ2

JSR @ERROR

RBZEB+THREE

> DELAY ©

; DONE?

; DONE

;NO DONE

>RESET?

3 YES

;>NO

THE FIRST WORD IN EACH THE RBUFF AND WBUFF

22116

26115

106415

2114

24116

44154

24115

44153

6166

9323

2114

RBZ2: LDA O, G6RBUF

LDA 1, @WBUF

SUB# O, 1, SNR

JMP @NTST

LDA 1, RBUF

STA 1, RBFP

LDA 1, WBUF

STA 1,WBFP

JSR @ERROR

RBZEB+FOUR

JMP GNTST

;###H ERROR MESSAGE BLOCKS ##e%

9273

ve74

velo

ve276

J2/7

9300

9301

9302

9303

9304

9309

9306

5307

5310

5311

5312

5313

5314

V315

9316

9317

9320

v3el

Yee2 RBZEB: RBZOA

9202

22143

i3

1214661

121667

9241

9226

21756

13

1214667

121661

3247

Ve26

22143

13

121661

121667

9294

Je0g

21747

121172

121667

RBZO

DNE 1D

13

@DNEO

@DNE 1

RBZ1iA

RBZ 1

SRSD

13

@DNE 1

€DNEO

RBZ1C_ ;

RBZ1

DNE 1D

13

@DNEO

RJ

_ @DNE1

RBZ1D+1; 3

RBZ1iD

CLDN

GRSET

@DNE 1

<3

;GET READ WORD

sGET WRITE WORD

;DO THEY MATCH?

> THEY DO. EXIT

;NO, SET ERROR MESSAGE



J3ee 121661

9323 9260

9324 ve26

93259 22362

3326 16

9327 14

9330 122742

€DNEO

RBZ2 34

RBZ1

VRBD

16

14

CASWB

ZL
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9331

9332

9333

9334

9335

6177 PROMS: JSR

PROMT24375

9337

9796

0

PMS

ENDL

0

; tee SURFCAE-SECTOR PROMS TEST *###

@SET

*>TEST TO SEE IF PROMS ARE INSTALLED

i CHECK STATUS AFTER ISSUING AN ILLEGAL DISK ADDRESS

iVERIFY THE INSTALLATIONS AND THE INTERNAL PROGRAMMING OF THE PROMS

;GET DATA VERIFY COMMAND

i> ADD CLEAR ATTEN

; ISSUE COMMAND

s ISSUE MAX DISK ADDR

+>WAIT FOR DONE

s>READ STATUS

i; ILLEGAL?

> YES

+>NO PROMS

i TEST LOW END

i DONE, GET STATUS

; ILLEGAL?

;NO, GOT PROMS

*>NO PROMS

9336 3000 DATYV

9337 20777 PMS: LDA O,.-1

9340 24106 LDA 1,CATTS

9341 123000 ADD 1,0

9342 4211 JSR DDOA

9343 20426 LDA O,MAXS

9344 4230 JSR DDOCS

9345 4261 JSR SKDN

9346 777 JMP _u7i1

*+CHECK STATUS INDICATIONS TO COMMANDS

9347 30421 LDA 2» BIT?

9390 4234 PMS1: JSR DDIA

9391 143414 AND# 2,0, SZR

9302 404 JMP PMSIA

9303 6166 JSR @ERROR

9304 9704 PMEB

9355 762 JMP PMS

9396 102400 PMS1A: SUB 0,0

9397 4230 JSR DDOCS

9360 4261 JSR SKDN

9361 777 JUMP i |

9362 4234 PMS1B: JSR DDIA

9363 143415 AND# -, 0, SNR

9364 407 JMP PMS2

9365 6166 JSR @ERROR

9366 9712 PMEB+ONE

9367 790 JUMP PMS

9370 400 BIT7: 400

9371 77740 MAXS: 77740

9372 2663 PTBA: PTBL

i+ TEST SECTOR ADDRESSING OF PROMS,

9373 34777 PMS2: LDA

9374 54502 STA

9375 21400 LDA

9376 4211 JSR

9377 20102 LDA

9400 4230 JSR

9401 4261 JSR

9402 777 JMP

9403 4234 JSR

A DRIVE AT A TIME

3,PTBA

3, PTBP ;SET TEST RESULT POINTER

0,090,323 >GET DRIVE SELECT

DDOA ;SELECT IT

0, SMSK ; SECTOR ADDR MAX

DDOCS >LOADIT & START

SKDN iWAIT FOR DONE

_ 71

DDIA sREAD STATUS

FO



AND#5404 113415 0,2,SGNR ; ILLEGAL?

5405 405 JMP PMS2A ;NG. EXIT

5406 34107 LDA 3, ASECT

5407 20277 LDA 0, DOCO ;SECT #

5410 162400 SUB 3,0 > YES, BACK DOWN A SECT

5411 767 JMP PMS2+5 ; LOOP BACK

iLEGAL STATUS, SAVE MAX SECTOR ADDRESS IN TABLE

9412 34464 PMSZA: LDA 3, PTBP ; TABLE POINTER

9413 20277 LDA 0, DOCO ;GET SECT ADDR

9414 41401 STA 0.1.3 i SAVE SECT ADDR

9415 34107 LDA 3, ASECT

9416 20277 LDA 0, DOCO GET ADDR

9417 162400 SUB 3,0 ;KEEP BACKING DOWN

9420 101112 MOVL# 0,0,SZC ;MINUS*?

9421 413 JMP PMS3 s;YES, EXIT

9422 4230 JSR DDOCS ;NO. ISSUE IT

5423 4261 JSR SKDN

9424 777 JMP a |

9429 4234 PMS2B: JSR DDIA ;DONE, GET STATUS

9426 143415 AND# 2,0,SNR ; ILLEGAL’

9427 7606 JMP PMS2A+3 ;+NO. CONTINUE

9430 6166 JSR @ERROR > YES, NG

9431 9720 PMEB+TWO

9432 763 JMP PMS2A+3

; TEST VOLUME O SURFACE ADDRESSING

9433 2000 2000

9434 24777 PMS3: LDA 1,.-1 ; SURFACE ADDR INCREMENT

9435 102400 SUB 0,0

9436 4230 JSR DDOCS > LOAD SURF O

9437 4261 JSR SKDN

9440 777 JMP no |

9441 4234 JSR DDIA ;DONE, GET STATUS

9442 113414 AND# 0,2,SZR- ; ILLEGAL?

9443 411 JMP PMS3B > YES, EXIT

9444 20277 LDA 0, DOCO ;>GET ADDR

9445 123000 ADD 1,0 ;OK, NEXT SURFACE

9446 34103 LDA 3. HMSK

9447 116414 PMS3A: SUB# 0,3,SZR i AT MAX?

9490 766 JMP PMS3+2 ;NO, KEEP GOING

9491 6166 JSR @ERROR i YES, SOMETHING WRONG

9492 9726 PMEB+THREE

9453 763 JMP PMS3+2

>; ILLEGAL STATUS, SAVE SURFACE NUMBER IN TABLE

9454 34422 PMS3B:LDA 3, PTBP

9459 20277 LDA 0, DOCO ;GET SURF ADDR

94956 41402 STA 0,2,3 ;SAVE IN TABLE
9457 20277 LDA 0, DOCO >GET IT AGAIN

9460 123000 ADD 1,0

9461 4230 JSR DDOCS > TEST MORE

9462 4261 JSR SKDN

9463 777 JMP Jad

9464 4234 JSR DDIA ;DONE, GET STATUS

9465 143414 PMS3C: AND# 2,;0,SZR- ; ILLEGAL?

f (



9466

9467

9470

9471

9472

9473

9474

9475

9476

403 JMP PMS3D

6166 JSR @ERROR

9734 PMEB+FOUR

20277 PMS3D: LDA 0, DOCO

34103 LDA 3, HMSK

162414 SUB# 3,0, SZR

763 JMP PMS3B+3

402 JUMP PMS4

O PTBP: O

i; TEST VOLUME 1 SURFACE ADDRESSING

D477

9900

9001

9902

2903

9004

9009

90706

9007

9910

9911

vole

9913

9914

9015

9916

vol7

9020

vvel

Juan

Jve3

90924

VIL

i ILLEGAL

9926

9027

9930

JUG1

9932

9933

9034

9935

9936

9037

9040

9041

9042

9943

9944

9945

34057

20636

163000

34774

39400

163000

4211

102400

4230

4261

777

4234

143414

412

20277

34407

162414

403

5166

9742

123000

763

40000

STATUS,

34750

20277

41403

123000

4230

4261

777

4234

143414

403

6166

97350

34103

20277

162414

764

i COMPLETED TEST

PMS4:

PMS4A:

PMS4B:

PMS4C:

K4S0K:

SAVE

PMSS:

PMSSA:

PMSOSB:

FOR ONE DRIVE,

LDA

LDA

ADD

LDA

LDA

ADD

JSR

SUB

JSR

JSR

JMP

JSR

AND#

JMP

LDA

LDA

SUB#

JMP

JSR

PMEB+F I

ADD

JMP

40000

3,K20

0O,PMS-1

3:0

3. PTBP

ws O, 3

320

DDOA

0,0

DDOCS

SKDN

7)

DDIA

2,0, SZR

PMSS

0, DOCO

3» K40K

3,0, SZR

PMS4C

GERROR

VE

1,0

PMS4A

) YES,

;NO

EXIT

> AT MAX?

;NO, LOOP BACK

sYES, GET OUT

i>DATV + VOL SELECT

i INSERT DRV #

>SELECT DRIVE

iLOAD & START

i; DONE, GET STATUS

i ILLEGAL?

i YES

iFETCH SURF ADDR

i AT 400007

i NO

i YES

*>NEXI INCREMENT

MAX VOL 1 SURFACE ADDRESS IN TABLE

LDA

LDA

STA

ADD

JSR

JSR

JMP

JSR

AND#

JMP

JSR

PMEB+SI

LDA

LDA

SUB#

JMP

t F

3,PTBP

0, DOCO

0.3.3

1,0

DDOCS

SADN

a

DDIA

2,0, SZR

PMSSB

@ERROR

X

3, HMSK

0, DOCO

3.0,SZR

PMS5S+3

+>GET ADDR

sPUT IT IN TABLE

> CONTINUE NEXT INCREMENT

> DONE, READ STATUS

> ILLEGAL

> YES

;NO. BAD PROMS

iGET ADDR

sAT MAX?

;NO. CONTINUE

DO NEXT ONE IF NOT ALREADY DRIVE 3



9946 34730 LDA 3, PTBP +> TABLE POINTER

9947 24052 LDA 1,K4

9990 137000 ADD 1,3 sNEXT DRIVE

9991 21400 LDA 0,0,3

yov2 101113 MOVL# 0.0,SNC ;ALL DONE?

9903 2507 JMP @PMSA sNOT YET

iPRINT PROM TEST RESULTS ONLY ON THE 1ST PASS

9994 10146 ISZ PASS i; COUNT PASS

9990 24146 LDA 1,PASS

9996 125224 MOVZR 1,1,.SZ2R ;1ST PASS?

9997 2114 JMP @NTST sNO. EXIT

9960 20052 LDA 0, K4

9961 40150 STA O,LCNT i SET LINE COUNT

9962 24610 LDA 1,PTBA

9963 44713 STA 1,PTBP s>RESET TABLE POINTER

9964 6155 JSR @PRINT >"PROM TEST RESULTS"

9965 22413 PTD

9966 6155 JSR @PRINT i HEADLINER

9967 22424 PLLS

9970 6155 PMD: JSR @PRINT sNEW LINE

9971 20076 CRLF

VO72 20076 LDA 0. SPACE

9973 6156 JSR @CHAR +START WITH A SPACE

9974 126400 SUB 1,1

9975 44147 STA 1, PCH >RESET SPACE COUNT

9976 26700 LDA 1,@PTBP ;DRIVE NUMBER

9977 125220 MOVZR 1,1 sRIGHT JUSTIFY

9600 125220 MOVZR 1,1

2601 125220 MOVZR 1,1

9602 125220 MOVZR 1,1

9603 125220 MOVZR 1,1

9604 6164 JSR ¢DECN +PRINT DRV #

9605 4441 JSR BLANK >SPACE TO NEXT COLUMN

9606 6 é

9607 10667 1SZ P TBP

9610 2646566 LDA 1,@PTBP ;GET SECTOR LIMIT

9611 125220 MOVZR 1,1 s>RIGHT JUSIFY

9612 125220 MOVZR 1,1

9613 125220 MOVZR 1,1

9614 125220 MOVZR 1,1

9615 125220 MOVZR 1,1

9616 6164 JSR @DECN >PRINT IT

9617 4427 JSR BLANK >SPACE TO NEXT SPOT

9620 19 id

9621 10655 182 P TBP

9622 26654 LDA 1,@PTBP ;GET VOL O SURF #

9623 125300 MOVS 1,1 ;>SHIFT INTO POSITION:

9624 125220 MOVZR 1,1

9625 124640 NEGOR 1,1 +BACK UP 1!

9626 124000 COM 1,1

9627 6164 JSR @DECN sPRINT IT

9630 4416 JSR BLANK

9631 7 7

9632 10644 ISZ P TBP

9633 ° 26643 LDA 1,@PTBP ;GET VOL 1 SURF #

9634 125300 MOVS 1,1

9635 125220 MOVZR 1,1

3



9636

9637

9640

9641

9642

9643

9644

124440

124000

6164

10635

14150

729

2114

; COLUMN SPACING

9649

9646

9647

9690

9691

9692

9693

9694

9699

96596

9697

9660

9661

9662

0

94777

29400

20147

106400

124400

20076

6156

125404

776

44147

34765

1401

9374 PMSA: PMS2+1

BLANK:

NE GOR

COM

JSR

1SZ

DSZ

JMP

JMP

0

STA

LDA

LDA

SUB

NEG

LDA

JSR

INC

JMP

STA

LDA

JMP

1,1

1,1

@DECN

P TBP

LCNT

PMD

ENTST

3.1

1,053

0, PCH

0,1

1,1

0, SPACE

@CHAR

1,1,.SZR

_ 72

1,PCH

3, BLANK-1

1,3

;>PROMS TEST RESULTS SAVE TABLE

9663

9664

9669

9666

9567

9670

9671

9672

9673

96574

9675

9676

9677

9700

9701

9702

9703

0

Be

~— bs > Oo ocococoocecococe
177777

PTBL: DRVO

O

0

0

DRV1

A <|

osegeosrgerce<G3

{ =

>BACK UP 1

>NEXT DRIVE

; DOENY

>NOT YET

> YES

+ SPACE COUNT

>PRINTED COUNT

;SPACES NEEDED

>SPACE IT

>FINISH?

;NOT YET

>RESET COUNT

> MAX SECT #

MAX VOL O SURF

i; MAX VOL 1 SURF

j ###% ERROR MESSAGE BLOCK ##%+#

9704

9705

9706

9707

9710

9711

v712

9713

9714

9715

9350 PMEB: PMS1

9337

22457

12

122471

121511

9362

9337

22457

12

PMS

INCK

12

CNPMO

@DATI9

PMS1B

PMS

INCK

12

fi

31



9716

9717

9720

9721

97 22

9723

D724

I729

9726

39727

9730

9731

9732

9733

9734

97395

9736

9737

9740

D741

D742

9743

D744

9745

9746

9747

9750

9791

9752

9753

9794

9755

122510

121445

9425

9373

22926

1

121445

9447

9434

22537

id

1

121511

9465

9434

22937

ie

i

121511

vole

I477

22592

12

1

121445

9935

D477

22552

12

1

121511

@NPM1

€DATI3

PMS2B

PMS2

SAF D

12

1

@DATI3

PMS3A

PMS3

HDVO

12

1

@DATIO

PMS3C

PMS3

HDVO

ie

1

@DATI9

PMS4B

PMS4

HDV1

i2

1

@DATI3

PMSSA

PMS4

HDV1

12

i

@DATI9

;#e#ee% END OF LOGIC TEST ##%+

i>PRINT TOTAL PASS COUNT THEN

+>RECYCLE TEST

9756

9/797

9760

9761

9762

9763

0764

9769

9766

9767

9770

9771

10146

63610

410

6155

20076

24146

6164

6155

120010

2iii

=401

3300

ENDL: ISZ

SKPDN

JMP

JSR

~ CRLF

ENDL1:

LDA

JSR

JSR

@P ASSE

JMP

JMP

RGRS

i2

3a

34

a)

i 6

EXIT IF A KEY HAS BEEN STRUCK.

PASS

TTI

ENDL 1

@PRINT

1,PASS

@DECN

@PRINT

GABORT

¢@. +!

QO

ESLE

i COUNT PASSES

; STOP?

;NO

;YES, GET PASS COUNT

sPRINT IT

> "PASSES"

; QUIT
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sLOTUS 700 DISK CONTROLLER DIAGNOSTICS

>VERSION 1. 7 JAN 31, 1981

;CONTROLLER TO DRIVE TEST SECTION

HRHE HH HH HHH HH HR €

+ +

# DDRV rl

#ee “we we wee See *# £ kHH HH HH BHM KF HR NH ¥

3
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5400 . LOC 4400

;*##e# RECALIBRATE DRIVE TEST ####

sAF TER ISSUING A RECAL COMMAND, CHECK DRIVE STATUS BEFORE AND AFTER

iDRIVE DONE

6400 6177 RECAL: JSR @SET >SET IT UP

6401 24562 RCLT > TEST TITLE

6402 6405 RCL ; TEST START VECTOR

6403 6456 FMCIi sNEXT TEST VECTOR

6404 0 0 ;PRINT DRIVE NUMBER FLAG

+> ISSUE RECAL COMMAND

6405 6167 RCL: JSR ¢@DRCMD

6406 200 RCAL

6407 764 764

i> CHECK PRE-DONE STATUS FOR DRIVE BUSY = i

6410 22422 LDA O, @DSTAP ; DRIVE STATUS

6411 24422 LDA 1, DRBY |

46412 44306 STA 1,DIBN +SET FOR PRINT

6413 106415 RCL1i: SUB# O.1,SNR ; BUSY SET?

6414 403 JMP RCL2 > YES

6415 6156 JSR CERROR > NO

6416 6434 RCLEB

6417

6420

6421

6422

6423

+CHECK DRIVE STATUS FOR BUSY =

6424

6425

6426

6427

6430

6431

6432

6433

6434

6435

6436

6437

6440

6441

6442

iCHECK CONTROL STATUS

6201 RCL2:

0

6424

6166

6442

FOR DRIVE DONE = 1

JSR

0

RCL2A

JSR

@CKCK

;NO ERROR

@ERROR s DISAGREE

RCLEB+ONE

6203 RCLZ2A: JSR @CKDS

10000 DRDY

6431 RCL2B ; CHECKED OUT

6166 JSR @ERROR

6450 RCLEB+TWO

2114 RCL2B: JMP GNTST

15665 DSTAP: DSTAO

14000 DRBY: DRDY+DBSY

> #eet ERROR MESSAGE BLOCKS #4 %

46413 RCLEB: RCL1

5405 RCL

22626 DDBS

15 15

= «

16 16

6417 RCL2 i]

Be.

O AFTER DONE

;NOT SQ



6443

6444

6445

6446

6447

6450

6451

6452

6453

6454

645995

6405

21710

15

15

6424

6405

22542

15

16

RCL

DRAT

15

15

RCL2EA i2

RCL

DBY

19

16

33
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3 #424 FORMAT GONE SECTOR **#+«

sUSE THE FORMAT FUNCTION OF THE CONTROLLER TO FORMAT 1 SECTOR

6456 6177 FMC1:

6457 24570

64640 6463

6461 6522

6462 0

6506

6507

6510

6511

6512

6513

6514

6915

6516

6517

6520

6521

JSR

FMIT

FM1

RFM1

0

*+SET DISK ADDRESS TO SURFACE

i ISSUE FORMAT COMMAND

6473 FM1EB: FMIA

6463

22701

6

10

15

63500

6463

22714

6

3

17

FM1

RWDS

6

10

15

FM1B

FM1

RWDA

&

3

17

@SET

O. SECTOR O AND SECTOR COUNT 1 THEN

6463 6205 FMi: JSR 8DADD

6464 Oo 0
6465 0 O

6466 1 i

6467 6170 JSR @RWCMD

6470 1400 FMAT

6471 30462 WBUFF

6472 24 4

;DONE, CHECK CONTROL STATUS

6473 6202 FMIA: JSR @CKCS

6474 40000 RWDN ;RW DONE STATUS

6475 6500 FM1B ;OK VECTOR

6476 6166 JSR @ERROR ;BAD STATUS

6477 6506 FM1EB

; CHECK DISK ADDRESS WORD

6500 6204 FM1B: JSR BCKDA

6501 40 40 ; SECT 1
6502 6505 FMiC ;NO ERROR VECTOR

6503 6166 JSR @ERROR ;NOT RIGHT

6504 6514 FM1EB+ONE

6505 2114 FM1C: JUMP @NTST »NEXT TEST

; ###% ERROR MESSAGE BLOCKS #x**

Q4
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3 ###% READ ONE SECTOR FORMAT «*#+

+READ AND VERIFY HEADER AND DATA AREA AS FORMATTED IN THE PRECEDING

; TEST

6922 6177 RFM1: JSR @SET

6523 24600 RF1T

6524 6527 RF 1

6929 6611 WHS 1

6526 0 0

;PRESET RBUFF WITH 6 WORDS OF ALL ONES THEN ISSUE COMMAND TO READ

sHEADER INTO RBUFF

>BAD STATUS

iBAD ADDR WORD

6927 6176 RF1: JSR @PRIME

6930 950462 RRUFF

69531 177777 —~]

6532 177777 —1

6533 & &

6934 6170 RF1A: JSR @RWCMD

6535 3600 RHDR

65396 350462 RBUFF

6537 24 a4

*+DONE, CHECK CONTROL STATUS AND DISK ADDRESS WORD

6540 5202 RF1B: JSR €CKCS

6941 40000 RWDN

6942 6545 RF1iC

6943 6166 JSR GERROR

6944 6567 RF LEB

6945 6204 RF1IC: JSR @CKDA

6946 40 40

6547 6552 RF 1D

6550 6166 JSR GERROR

6991 6575 RF 1EB+ONE

s#CHECK FIRST 6 WORDS OF RBUFF FOR ALL ZEROS

6552 394116 RF1D: LDA 3. RBUF

6553 24413 LDA 1,Né4

659594 21400 RFIE: LDA 0,0,3

6999 101004 MOV 0,0, SZR

69596 404 JMP RF1F

69957 125404 INC 1,1,SZR

6960 774 JMP RFIE

6961 2114 JMP ENTST

6962 54154 RFIF: STA 3, RBFP

6963 6166 JSR @ERROR

6564 6603 RF 1EB+TWO

6565 2114 JMP ENTST

6966 177772 Né: --6

i ###+# ERROR MESSAGE BLOCKS xxx

6967

69570

6534 RF1EB:RF1iA

6456 FMC 1

B5

iRBUFF ADDR

i ZEROS?

;NO, GARBAGE!

i MORE?

i YES

> ALL DONE

i> SAVE ERROR ADDR



69571

6572

6973

6574

6575

6576

6577

6600

6601

6602

6603

6604

6605

6606

6507

22701

6

10

16

6545

6456

22714

&

3

17

6554

6456

22730

&

14

6610 121221

RWDS

10

16

RF1C

FMC1i

RWDA

17

RF IE

FMC 1

HWC

14

GALLO

RX (,
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i #eee WRITE ONE SECTOR HEADER *##*%

sWRITE A SOFTWARE GENERATED HEADER TO

>IT BACK FOR VERIFICATION

SURFACE 0, SECTOR O THEN READ

6611 6177 WHS1i: JSR CSET

6612 24613 WHIT

6613 6616 WH 1

6614 5726 FMC2

6615 O O

iPREPARE 3 HEADER WORDS IN WBUFF THEN WRITE THEM OUT

6616 934115 WH1i: LDA 3. WBUF

6617 102400 SUB 0,0

6520 41400 STA 0,0,3 s;WORDS O & 1 = O

6621 41401 STA 0.1.3

6622 100000 COM 0,0 iMAKE —1

6623 41402 STA 0,2,3 ;WORD 2 = -1

6624 6205 JSR €DADD ;SET DISK ADDR

6625 O 0

5626 O O

6627 1 1

6630 6170 WH1A: JSR @RWCMD

6631 400 WHDR

6632 30462 WBUFF

6633 24 24

*>DONE, CHECK CONTROL STATUS AND DISK ADDRESS WORD

6634 6202 WH1B: JSR €CKCS

6635 40000 RWDN

6636 6641 WH1IC ; GOOD STATUS

6637 6166 JSR GERROR iNG STATUS

6640 6676 WHEB

6541 6204 WH1IC: JSR CCKADA

5442 40 40

6643 6646 WH2 ;GOOD ADDR WORD

5544 6166 JSR CERROR i>NG ADDR

5445 6704 WHEB +ONE

+>PRIME RBUFF WITH COMPLEMENT OF WBUFF

6646 34116 WH2: LDA 3. RBUF

56447 102000 ADC 0,0

66550 24716 LDA 1,N6

66951 41400 WH2A: STA 0,0,3

6652 175400 INC 3.3

6653 125404 INC 1,1,S2ZR

6654 779 JMP WHA

6655 100000 COM 0,0

6656 41774 STA 0,-4.3

6657 6170 JSR @RWCMD

64560 3600 RHDR

6661 950462 RBUFF

6462 24 24

;DONE. CHECK CONTROL STATUS

of

BEFORE READING HEADER BACK

iRBUFF ADDR

i MAKE --i

;SET IT

i>WORD 2 = O

> ISSUE READ HEADER COMMAND



6663

6544

5645

6666

6657

; COMPARE

6670

6671

6672

6673

6674

6675

6202 WH2B:

40000

6670

61646

6712

HEADER WORDS

6173 WHeC:

1

6675

6166

6720

2114 WH2D:

JSR @CKCS

RWDN

WH2C i STATUS OK

JSR @ERROR ;NOT OK

WHEB+TWO

IN RBUFF

JSR @HCMP

1

WH2D iNO ERROR .

JSR GERROR sNOT MATCH

WHEB+THREE

JMP ENTST

j#### ERROR MESSAGE BLOCKS #4

6476

6677

6700

6701

6702

46703

6704

6709

6706

6707

6710

6711

6712

6713

6714

6715

6716

6717

6720

6721

6722

6723

6724

6725

6634 WHEB:

64630

22701

&

10

19

5641

6630

22714

6

3

17

6463

6546

e@270O1

&

10

15

6570

5646

22730

16

14

122742

WHIB

WHIA

RWDS

é

10

15

WHIC

WH1IA

RWDA

6

3

17

WH2B

WH2

RWDS

&

10

15

WH2C

WH2

HWC

16

14

@ASWB

oie:



- PAGE 32 -

; w#eee FORMAT GNE TRACK *##+#

;USE THE FORMAT FUNCTION OF THE CONTROLLER TO FORMAT THE TRACK AT

; SURFACE O, CYLINDER O

6726 6177 FMC2: JSR @SET

6727 24626 FM2T

6730 6733 FM2

6731 6772 RF M2

6732 0 0

iSET DISK ADDRESS TO SURFACE O,

; ISSUE FORMAT COMMAND

6733 6205 FM2: JSR @DADD

6734 O 0

6735 0 ¢)

6736 100123 CSTRK

6737 6170 JSR @RWCMD > ISSUE COMMAND

&740 1400 FMAT

6741 30462 WBUFF

6742 90 90

>DONE, CHECK CONTROL STATUS AND DISK ADDRESS WORD

6743 6202 FM2A: JSR @CKCS

6744 40000 RWDN

6749 6750 FM2B ; GOOD STATUS

6746 6166 JSR @ERROR >BAD STATUS

6747 6756 FM2EB |

6750 6204 FM2B: JSR @CKDA

6791 0 O

6752 6759 FM2C 3 GOOD ADDR

6753 6166 JSR @ERROR >BAD ADDR

6754 6764 FM2EB+ONE

6799 2114 FM2C: JMP @NTST

;*###e ERROR MESSAGE BLOCKS ###%

6756 6743 FM2EB: FM2A

6757 6733 FM2

6760 22701 RWDS

6761 b b

6762 10 10

6763 15 15

6764 6750 FM2B OC; 1

_ 6765 6733 FM2

6766 22714 RWDA

&767 & &

6770 3 3

6771 17 17

87

SECTOR O AND SECTOR COUNT 32 THEN
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s###4 READ FORMATTED TRACK OF HEADERS #*#+#

iREAD ONE TRACK OF HEADERS AS FORMATTED IN THE PRECEDING TEST INTO

iRBUFF AND COMPARE THEM WITH SOFTWARE GENERATED REFERENCE

JSR

RF2T

@SET

RF2

RDT1

6772 6177 RFM2:

6773 24637

6774 6777

6775 7056

6776 0

;PRIME RBUFF WITH 192

0

WORDS OF ALL ONES THEN ISSUE READ HEADER COMMAND

JSR

RBUFF

—~]

—4

300

JSR

RHDR

RBUFF

vO

@PRIME

@RWCMD ; ISSUE COMMAND

STATUS AND DISK ADDRESS WORD

6777-6176 RFQ:

7000 50462

7001 177777

7002 177777

7003 =. 300

7004 6170

7005 3600

7006 50462

7007 50

; DONE, CHECK CONTROL

7010 6202 RF2A:

7011 40000

7012-7015

7013 6166

7014 7034

7015 6204 RF2B:

7016 o
7017 7022

7020 6166

7021 7042

; GENERATE HEADERS IN

7022 102400 RF2C:

7023 40127

7024 6172

7025 100123

7026 6173

7027 100123

7030 7033

7031 6166

7032 7050

7033 2114 RF2D:

JSR @CKCS
RWDN

RF2B ; STATUS OK

JSR @ERROR iNOT OK ~~
RF2EB en

JSR ®CKDA
O

RF2C ;ADDR OK

JSR @ERROR ;ADDR NOT OK
RF 2EB+ONE |

SUB

STA

JSR

CSTR

JSR

CSTR

RF 2D

JSR

RF 2E

JMP

WBUFF AND COMPARE THEM WITH THOSE READ BACK IN RBUFF

0,0

0, CYLN ;SET CYLINDER O

GHDRG +>CALL GENERATOR

K

@HCMP ;CALL COMPARATOR

K

;NO ERROR

@ERROR ; TROUBLE!

B+TWO

GNTST

;####% ERROR MESSAGE BLOCKS ####

7034 7010 RF2EB:

7035 6726

7036 22701

7037 6

7040 10

7041 15

7042 7O1S

RF 2A

FMC2

RWDS

&

10

15

RF 2B

Ryo

i 1

GO



7043 6726

7O44 22714

7045 &

7046 3

7047 17

7090 7024

7O51 6726

7052 22730

7053 16

7054 i4

7059 122742

FMC2

RWDA

&

3

17

RF2&C+2 52

FMC2

HWC

16

14

CASWB

Tf
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JSR

RD1T

RD1

TOPM

; #443 READ ONE SECTOR DATA «0%

;READ ONE SECTOR OF DATA FROM SECTORS 1, 2, 4, 8 AND 16 RESPECTIVELY

@SET7056 6177 RDT1:

7057 24656

7060 7063

7061 7159

7062 QO 0

+ INITIALIZE SECTOR ADDRESS POINTER AND DISK ADDRESS PRESET

7063

7064

7065

7064

7067

7070 40403

7071 6209

7072 0

7073 O RDIA:

7074 1

34446 RD1:

94142

22142

101112

2114

*>PRIME RBUFF WITH 256

LDA 3, SCL ;SECT ADDR TEST LIST

STA 3, SAVP > SET POINTER

LDA 0,@SAVP ;GET TEST SECT ADDR

MOVL# 0.0,SZC ;END OF LIST?

JMP CNTST +>YES, GO TO NEXT TEST

STA O,RDIA ;NO. SET IT

JSR €DADD i>SET DISK ADDR

O

0

1

WORDS OF ALL ONES THEN ISSUE READ DATA COMMAND

7075 6176 RD1B: JSR @PRIME

7076 50462 RBUFF

7077 177777 ~4

7100 177777 ~1 _

7101 400 400

7102 6170 USR ®RWCMD + ISSUE COMMAND

7103 0 READ

7104 50462 RBUFF

7105 50 50

; DONE, CHECK CONTROL STATUS

7106 6202 RD1C: JSR ®BCKCS

7107 40000 RWDN

7110 87113 RDiD ;LOOKS GOOD

7111 6166 JSR @ERROR ;LOOKS LIKE ERROR

71120 7141 RD1EB

; VERIFY DATA IN RBUFF IS 256 WORDS OF ALL ZEROS

7113 24064 RD1D: LDA 1,N400 iWORD COUNT

7114 34116 LDA 3,RBUF iRBUFF ADDR

7115 21400 LDA 0,0,3

7114 101004 MOV 0,0,S2ZR i ZEROS?

7117 405 JUMP RDIE ; SOMETHING ELSE!
7120 175400 INC 3,3

7121 125404 INC 1,1,SZR i MORE?

7122 773 JUMP RDiD+2 ;YES
7123 404 UMP RDIF ;NO, GO DO NEXT SECTOR

7124 54154 RD1E: STA 3,RBFP ;SAVE WORD ERROR ADDR | vm

7125 6166 JSR @ERROR we
7126 7147 RD1EB+ONE

4?



i BUMP LIST POINTER AND LOOP BACK

7i27 10142 RDIF:

7130 735

ISZ SAVP

JMP RDit2

;SECTOR ADDRESS TEST LIST

7i3i 7132 SCL:

7132 0

7133 |

7134 2

7135 4

7136 10

7137 20

7140 177777

+1

i hI SM O°- OS ; END

; #### ERROR MESSAGE BLOCKS sx##

7141 7106 RDIEB: RDIC

7142 7075

7i43 22701

7144 &

7145 id

7146 is

7147 7116

7150 70795

7151 22750

7152 16

7153 14

7154 121221

RDiB

RWDS

&

10

15

RDID+3

RD1iB

DWC

16

14

CALLO

43
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7 #e#e% MEMORY ADDRESS INCREMENT ##%%

;WRITE AND READ ONE SECTOR OF DATA FROM AND TO MEMORY STARTING ADDRESS

377400. WHEN DONE. CHECK MEMORY ADDRESS REGISTER FOR INCREMENTING TO THE

;CORRECT ADDRESS

ME

7ASS 6177 TOPM: JSR €SET

7156 24670 TOPT

71357 7162 TOP

7160 7301 RWTM

7161 0 0

*+WRITE A SECTOR OF DATA FROM LOCATION 77400 TO SURF O. SECT O

7162 102400 TOP: SUB 0,0

7163 40130 STA 0O,SCTN sSECT O

7164 6170 JSR @RWCMD

7165 3400 WRITE ©

7166 77400 77400

7167 24 24

;DONE, CHECK CONTROL STATUS

7170 6202 TOP!1: JSR GCKCS

7171 40000 RWDN

7172 7175 TOPIA ; STATUS GK VECTOR

7173 6166 JSR CERROR ;BUM STATUS

7174 7251 TOPEB

;>READ MA REG TO CHECK IT FOR POINTING TO 100022

7iI75 4434 TOPI1A: JSR RMA iGO GET MA REG

7176 24427 LDA 1, WMAP +>GET MA REF

7177 106415 SUB# O,1,SNR ;WHAT IS IT?

7200 404 JMP TOP2 IT IS 100022

7201 44305 STA 1, DIAN

7202 6146 JSR GERROR i SOMETHING ELSE

7203 7257 TOPEB+ONE

iNOW READ ONE SECTOR OF DATA INTO LOCATION 77400

7204 6170 TOP2: JSR @RWCMD

7205 0 READ

7206 77400 77400

7207 a4 “4

+DONE, CHECK CONTROL STATUS

7210 6202 TOP2A: JSR @CKCS

7211 40000 RWDN

7212 7215 TOP2B ; GOOD STATUS VECTOR

7213 6166 JSR @ERROR >BAD ONE

7214 7265 TOPEB+TWO

iREAD MA REG AND CHECK IT FOR ADDRESS 100000

7215 4414 TOP2B: JSR RMA iGET MA REG DATA

7216 126620 SUBZR 1,1 sMAKE 100000 —

7217 106415 SUB# 0O,1,SNR ;AT 1000007

GA



7220 2114 JMP @NTST >YES, BYE!

7eae2t 44305 STA 1, DIAN s;NO, SAVE IT

7222 61646 JSR @ERROR

7223 7273 TOPEB+THREE

7224 2114 JMP ENTST

72259 100022 WMAP: 100022

+>READ MA REGISTER SUBROUTINE

i SET ALTERNATE MODE 1 TO ACCESS MA REGISTER, RESTORE TO NORMAL AFTERWARDS

7226 2600 NOOP

7227 2200 ALT1

7230 O O

7231 54777 RMA: STA 3,.-]

7es2 24211 LDA 1,DDOA

7233 44414 STA 1,DDDAT iSET UP DOA INSTRUCTION

7234 20121 LDA 0, DRVF >DRIVE #

7235 24772 LDA 1,RMA-2

7236 123000 ADD _ 1,0 >ADD ALT MODE 1 COMMAND

7237 4410 JSR DDOAT >SET IT

7240 4237 JSR DDIA1 +>READ MA REG

7241 111000 MOV 0.2 i SAVE IN AC2

7242 20764 LDA O,RMA~-3 i NO-OP COMMAND

7243 123000 ADD 1,0

7244 4403 JSR DDOAT >RESTORE MODE

7245 141000 MOV 2,0

7246 2762 JUMP @RMA-1 i RETURN

7247 O DDOAT: O

7250 1400 JMP 0,3

;##%ee ERROR MESSAGE BLOCKS s#4%

7291 7170 TOPEB: TOP1

72592 7162 TOP

7253 23206 WDT

7294 6 6

7299 1 1

7256 15 15

7297 7177 TOP 1IA+2; 1

7260 7162 TOP

7261 23362 IMA

7262 123403 GWD1T

7263 4 4

7264 15 15

7269 7210 TOP2A i312

7266 7204 TOP2

7267 23214 RDT

72/0 & 6

7271 1 i

7272 15 15

7273 7al7 TOP2B+2; 3

7274 7210 TOP2A

7275 23362 IMA

7276 124656 @RDIT

4D



7277

7300

16
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; tee RW TIMEQUT ###*

;CHECK RW TIMEOUT STATUS INDICATION AND MEASURE TIME.

;WRITE A HEADER ADDRESS OF SURF O, SECT O ONTO SECTORS 1. 2 4,

+16. THE WHEN ATTEMPTING TO READ DATA FROM ONE OF THOSE SECTORS,

8 AND

THE

+RESULT IS RW TIMEOUT DUE TO SECTOR O HEADER IS NONEXISTENT

7301 6177 RWITM: JSR @SET

7302 24704 RWTT

_ 7303 7306 RWT

7304 7506 SSAS

7305 O 0

>PRESET HEADER IN WBUFF AND INITIALIZE SECTOR ADDRESS POINTER

7306 34115 RWT: LDA 3. WBUF

7307 102400 SUB 0,0

7310 41400 STA 0,0,3

7311 41401 STA 0,1,.3

7312 41402 STA 0,2,3

7313 24425 LDA 1,5CL1

7314 44142 STA 1, SAVP

7315 26142 RWT1i: LDA i, @SAVP

7316 125112 MOVL# 1.1,.52ZC

7317 422 JMP RWT?

7320 44403 STA 1,RWTIA

7321 6205 JSR @DADD

7322 0 0

7323 QO RWT1A: 0

7324 1 \

s>WRITE HEADER TO DESIGNATED SECTOR

7325 6170 JSR SRWCMD

7326 600 WHDR

7327 30462 WBUFF

7330 144 144

;DONE, CHECK CONTROL STATUS

7331 6202 RWT1B: JSR @CKCS

7332 40000 RWDN

7333 7336 RWT1IC

7334 6166 JSR @ERROR

7335 7450 RWTEB

*BUMP POINTER TO DO NEXT SECTOR

7336 10142 RWT1C: 182 SAVP

7337 796 JMP RWTi

7340 7133 SCL1i: SCL+t+2

*>HEADERS WRITTEN,

7341 24777 RWT2: LDA 1,S5CL1

7342 44142 STA 1, SAVP

7343 26142 LDA 1, @SAVP

7344 125112 MOVL# 1,1,S2C

TF

;WBUFF ADDR

+> TEST SECTOR LIST

+ SET POINTER

>GET SECT ADDR

s>END OF LIST’?

sYES, EXIT

;NO. SET IT

+SET DISK ADDR

; STATUS GOOD

STATUS BAD

RESET ADDRESS POINTER AND PRIME RBUFF WITH ALL ONES

;RESET LIST POINTER

;>GET SECT ADDR

;END OF LIST?



7345 452 JMP RWT3

7345 44130 STA 1, SCTN

7347 6174 RWT2A: JSR -@PRIME

7350 50462 RBUFF

7351 177777 —1
7352 177777 —1

7353 400 400

> YES

sSET ADDR

i; ISSUE READ DATA COMMAND WITH TIMER SET FOR 2 SECONDS

7394 6170 JSR @RWCMD

7399 O READ

7356 930462 RBUFF

73957 3720 3720

;DONE, CHECK FOR RW DONE + TIMEOUT + RW FAULT STATUS

7360 6202 RWT2B: JSR @CKCS

7361 40005 RWDN+RWT O+RWFT

7362 7365 RWT2C ; CORRECT STATUS

7363 616446 JSR GERROR s INCORRECT STATUS

7364 7456 RWTEB+ONE

;CALCULATE AND CHECK TIMING FOR BETWEEN 0.5 TO 2 SEC

7369

7366

7367

7370

73,

7372

7373

7374 413

; VERIFY THAT NO

7375

7376

7377

7400

7401

7402

7403

7404

7405

7406

30114

-4064

21000

101103

413

151400

125404

773

10142

739

20772 RWT2C:1 DA

24144

12°470

—~+4 45

34445

116432

106032

LDA

SUB

LDA

LDA

SUBZ#

ADCZ#

JMP

0, RWT2B-1; STARTING COUNT

1, CLOK iREMAINING COUNT

1,0 i TIMING COUNT

1,LOW i; LOWER LIMIT

3. HIGH >UPPER LIMIT

0,3,SZC ;iSKIP IF >2 SEC

0.1,SZC ;SKIP IF =>.5 SEC

RWT2rF ;OUT OF TOLERANCE

DATA HAS BEEN READ INTO RBUFF

RWT2D:

RWT2E:

LDA

LDA

LDA

MOVL

JMP

INC

INC

JMP

1SZ

JMP

2» RBUF +> RBUFF ADDR

1,N400 >WORD COUNT

0,0,2

0,0,SNC iALL CLEAR?

RWT2G ;NO, PROBLEM!

ee

RWT2D+2 ;NOT QUITE

SAVP + YES, BUMP LIST POINTER

RWTete

;OUT OF TOLERANCE ERROR PRINTOUT

7407

7410

7411

7412

7413

7414

7415

7416

40404 RWT2F: STA 0. TMTS

61646 JSR CERROR

7464 RWTEB+TWO

773 JMP RWT2E

O TMTS: O

6166 RWT2C: JSR @ERROR

7472 RWTEB+THREE

767 JMP RWT2E

4 B



;RE-FORMAT THIS TRACK BEFORE LEAVING TEST

;SET DISK ADDR

; ISSUE FORMAT COMMAND

;O0PS!

7417 6205 RWT3: JSR €DADD

7420 O O

7421 0 O

7422 100123 CSTRK

7423 6170 JSR CRWCMD

7424 1400 FMAT

7425 30462 WBUFF

7426 90 90

;DONE. CHECK CONTROL STATUS

7427 6202 RWTGA: JSR €CKCS

7430 40000 RWDN |

74AG1 7434 RWT3B i RIGHT ON!

7432 6146 JSR CERROR

7433 7300 RWTEB+FOUR

7434 2114 RWT3B: JMP GNTST

7435 764 LOW: 764

7436 3720 HIGH: 3720

;O0UT OF TOLERANCE ERROR PRINOUT

7437

7440

7441

7442

7443

7444

7445

7446

7447

0

94777 TIMM:

6155

123015

24750

6164

6155

123277

2770

0

STA

JSR

@TOAT

LDA

JSR

JSR

eMS

JMP

3,.-1

@PRINT

1, TMTS

€DECN

@PRINT

@TIMM-—1

;###% ERROR MESSAGE BLOCKS ##*%

7450

7451

7452

7453

7454

7495

7456

7497

7460

7461

7462

7463

7464

7465

7466

7467

7470

7471

7331 RWTEB:

7325

23117

6

10

15

7360

7347

23214

6

10

15

7365

7347

22761

122774

aQ

123024

RWT1B

RWT1L1A+2

WHD

6

10

15

RWT2B

RWT2A

RDT

&

10

15

RWT2C

RWT2A

TMG

@R DNX

20

@TOLR

44

; MEASURED TIME
»PRINT IT



7472

7473

7474

747I5

7476

7477

7500

7901

7902

7903

79504

79505

7375

7347

22774

&

123036

123051

7427

7417

23070

6

10

15

RWT2D

RWT2A

RDNX

&

- @DRB

GNFST

RWTSA

RWT3

RSTH

&

10

iS

LOO
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; ###% SURF-SECT ADDRESS ERROR STATUS ####

; TEST SURF-SECT ADDRESS ERROR STATUS INDICATION.

;WRITE HEADER WITH A WRONG SURF-SECT ADDRESS TO SECTOR 0. THEN WHEN

; ATTEMPTING TO READ DATA FROM IT, THE RESULT IS SURF-SECT ERROR STATUS

7906 6177 SSAS: JSR @SET

7907 24712 SSAT

79510 7913 SSA

7511 7611 CAES

7912 0 0

sREFORMAT CYL 0, HEAD O

;>PRESET WBUFF WORDS O AND 2 TO ALL ZEROS. SET TEST ADDRESS LIST POINTER.

iFETCH THE ’WRONG’ SURF-SECT ADDRESS FROM LIST AND INSERT IT IN WORD i

7O13 6205 SSA: JSR @DADD

7014 0 O

7915 O O

7916 100123 @STRK

7917 6170 JSR @RWCMD

7920 1400 FMAT

7921 30452 WBUFF

7 Ieee v0 00

7523 30115 LDA 2, WRUF >WEUFF ADDR

7924 126400 SUB 1,1

7926 45002 STA 1,2,2 *>WORD 2 = O

7927 6205 JSR @DADD >SET DISK ADDR

7930 O 0

7931 O O

7932 1 1

7933 34433 LDA 3» SSAL > TEST ADDR LIST

7934 954142 STA 3» SAVP ;SET POINTER

7535 22142 SSA1: LDA 0, @SAVP iFETCH ADDR

7936 101112 MOVL# 0,.0,S72C ;END OF LIST?

7937 2114 JMP @NTST YES, EXIT

7940 41001 STA 0,1,2 iNO, SET WORD 1

iWRITE HEADER IN WBUFF TO SURF O. SECT O

7941 6170 SSAIA: JSR @RWCMD

79042 600 WHDR

7943 30462 WBUFF

7544 24 24

*>DONE, CHECK CONTROL STATUS

79495 6202 SSAIB: JSR @CKCS

7946 40000 RWDN

7947 75952 SSAIC ;LOOKS FINE

7990 6166 JSR ERROR ;>DOES NOT LOOK GOOD

Jool 7575 SSAEB

iNOW TRY TO READ DATA FROM SECTOR O

7992 6170 SSAIC: JSR CRWCMD

7903 O READ

7594 30462 RBUFF

LOL



7399

; DONE,

7996

7597

7560

7561

7562

;BUMP LIST POINTER TO

7563

7564

79695

; SURF-SECT ADDRESS TEST LIST

7566

7967

7970

79571

7972

7973

79574

24 24

6202 SSAID: JSR

RWDN+SSAE+RWFT

i RIGHT STATUS
40021

7563

6166

7603

10142 SSA2:

30115

730

7567 SSAL:

2000

4040

10000

20000

40000

177777

SSA2

JSR GERROR

SSAEB+ONE

@CKCS

CHECK STATUS FOR SURF-SECT ADDRESS ERROR

s>WRONG STATUS

DO NEXT SECTOR

1SZ

LDA

JUMP

+1

2000

4040

10000

20000

40000

—1

SAVP

2, WBUF

SSAI

3; SURF

; SURF

; SURF

; SURF

; SURF

; END

; ##2% ERROR MESSAGE BLOCK ###+#

75795

7976

7577

7600

7601

7602

7603

7504

7609

7606

7607

7610

7545 SSAEB: SSAIB

7541

23117

6

10

19

735596

7FO41

23101

&

190

19

SSAIA

WHD

6

10

15

SSA1D

SSAIA

ST11

&

10

19

1

2, SECT 1
4

10

20



- PAGE 38 -

;*###e CYLINDER ADDRESS ERROR STATUS ###+#

; TEST CYLINDER ADDRESS ERROR STATUS INDICATION

iWRITE A HEADER WITH A WRONG CYLINDER ADDRESS TO CYLINDER O,

sSECT O. WHEN ATTEMPTING TO READ DATA

i ADDRESS ERROR.

7611 6177 CAES: JSR @SET

7612 24732 CAET

7613 7616 CAE

7614 7705 HUBS

76195 0 0

SURF O,

FROM IT. THE RESULT IS CYLINDER

+SET UP TEST ADDRESS POINTER AND FETCH ADDRESS FROM LIST TO SET UP

+> TEST HEADER IN WBUFF

7616 24437 CAE: LDA 1,CYTL

7617 44142 STA 1, SAVP +>SET LIST POINTER

7620 102400 SUB 0,0

7621 30115 LDA 2, WBUF

7622 41001 STA 0O,1,2 sWORDS 1 & 2 = O

7623 41002 STA 0,2,2

7624 26142 CAEL: LDA 1,@SAVP iFETCH ’WRONG’ CYL ADDR

7629 125112 MOVL# 1,.1,S52C ;END OF LIST?

7626 2114 JMP @NTST sYES, EXIT

7627 45000 STA 1,0,2 sNG. SET WORD O

*+WRITE HEADER TO SURF O, SECT O

7630 6170 JSR @RWCMD

7631 600 WHDR

7632 30462 WBUFF

7633 24 24

;DONE, CHECK CONTROL STATUS

76.34 6202 CAEIA: JSR @CKCS

7635 40000 RWDN

7636 7641 CAE1IB

7637 6166 JSR @ERROR +>BAD STATUS

7640 7671 CAEEB

s;NOW TRY TO READ DATA FROM THAT SECTOR

7641 6170 CAE1B: JSR @RWCMD

7642 0 READ

7643 50462 RBUFF

7644 24 24

iDONE, CHECK FOR RW DONE + CYLINDER ADDR ERROR + RW FAULT STATUS

76495 6202 CAE1C: JSR @CKCS

7646 40041 RWDN+CADR+RWFT

7647 7652 CAE2 si STATUS OK

7690 6166 JSR CERROR >STATUS INCORRECT
7691 7677 CAEEB+ONE

+BUMP LIST POINTER THEN CONTINUE

LOS



7692

7693

7694

10142 CAE2:

30115

7950

1SZ SAVP

LDA 2. WBUF

JMP CAE 1

;CYLINDER ADDRESS TEST LIST

7659

76596

7697

7660

7661

7662

7663

7664

7669

7666

7667

7670

7656 CYTL:

1

2

4

10

20

40

100

200

400

1000

177777

+1

~—j ; END

; #244 ERROR MESSAGE BLOCKS ###**

7671

7672

7673

7674

7675

7676

7677

7700

7701

7702

7703

7704

7634 CAEEB: CAEIA

7624

23117

b

10

15

7645

7624

24732

&

10

15

CAE!

WHD

&

10

15

CAE1C

CAE]

CAET

6

id

1S

104
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; ###% HEADER WORD UNUSED BITS ####

; VERIFY THAT THE UNUSED BITS OR FIELD IN EACH HEADER WORD HAS NO

;EFFECT ON AN IO OPERATION |

77095 6177 HUBS: JSR CSET

7706 24751 HUBT

7707 W712 HUB

7710 10024 FCCB

7711 QO 0

;PUT IN WBUFF A HEADER CONTAINING ALL UNUSED BITS IN EACH WORD

7712 34115 HUB: LDA 3. WBUF

7713 24457 LDA 1, UNB1i

7714 495400 STA 1,0,3 *+WORD O = 36000

7715 24456 LDA 1, UNB2

7716 49401 STA 1.1,3 *>WORD 1 = 100037

7717 102000 ADC 0,0

7720 41402 STA 0,2,3 ;WORD 2 = 177777

s;WRITE THIS HEADER TO SURF O, SECT O

77a 6170 HUBi: JSR @RWCMD

Fie 400 WHDR

7723 30462 WBUFF

7724 144 144

;>DONE, CHECK STATUS FOR NORMAL INDICATION

7729 6202 HUB1A: JSR €CKCS

7726 40000 RWDN

7727 7732 HUBiB i; NORMAL STATUS

7730 6146 JSR @ERROR isNOT NORMAL

7731 7774 HUBEB

iPRIME RBUFF WITH ALL ONES DATA BEFORE READING DATA

7732 6176 HUB1B: JSR @PRIME

7733 90462 RBUFF

7734 177777 —1

7739 177777 -]

7736 400 400

7737 6170 JSR @RWCMD

7740 0 READ

7741 350462 RBUFF

7742 74 74

iDONE, CHECK CONTROL STATUS AND DISK ADDRESS POINTER

7743 6202 HUBIC: JSR @CKCS

7744 40000 RWDN

7745S 77350 HUBiD ; GOOD STATUS VECTOR

7746 6146 JSR @ERROR iBAD STATUS

7747 =10002 HUBEB+ONE

7750 6204 HUB1D: JSR e€CKDA

7791 40 40

77392 77359 HUB2 i GOOD POINTER VECTOR

7793 6166 JSR GERROR iNG POINTER

LOd



7794 10010

iVERIFY DATA IN

77399

7796

77357

7760

7761

7762

7763

7764

7769

7766

7767

7779

7771

7772

7773

24064

34116

94154

22154

101004

4095

10154

125404

773

2114

6166

10016

2114

36000

100037

RBUFF

HUBe2:

HUB2A:

HUB2B:

UNB1:

UNBe:

HUBEB+TWO

IS READ IN OK

LDA 1,N400

LDA 3, RBUF

STA 3. RBFP

LDA O, G@RBFP

MOV 0,0, SZR

JUMP HUB2B

ISZ RBFP

INC 1,1,SZR

JMP HUB2A

JMP CNTST

JSR GERROR

HUBEB+THREE

JUMP CNTST

36000

100037

> *#### ERROR MESSAGE BLOCKS ###%

7774

7779

7776

7777

10000

10001

10002

10003

10004

10005

10006

10007

10010

10011

10012

10013

10014

10015

10016

10017

10020

10021

10022

7725 HUBEB: HUBIA

7721

23117

&

1

15

7743

7732

23214

6

j

15

77390

7732

22714

&

3

17

7760

7732

23214

16

14

10023 122742

HUB 1

WHD

&

1

iS

HUBIC

HUBIB

RDT

6

1

15

HUB1D

HUB1B

RWDA

17

HUB2A

HUBIB

RDT

16

14

CASWB

LOG

;>SET READ POINTER

iGET A WORD

iALL ZEROS?

iNO |

+ALL DONE?

>YES, EXIT



~ PAGE 40 -

;##ee FORMAT CROSS CYLINDER ##2*

sTEST THE ABILITY OF THE CONTROLLER TO FORMAT ACROSS CYLINDER

; BOUNDARIES

i; DONE,

10024 6177 FCCB: JSR CSET

10025 24765 FCCT

10026 10031 FCC

10027 10342 FCYL

10030 O O

10031

10032

10033

10034

10035

10036

10037

10040

10041

10042

10043

10044

10045

10046

10047

10050

10051

10052

10053

10034

100955

10054

10057

10060

10061

10062

10063

10064

10065

10066

s>READ AND

10067

10070

10071

10072

10073

10074

10075

30115

102400

41000

41001

100000

41002

126520

44127

6167

400

90

FCC:

FCC:

+>SET UP A HEADER IN WBUFF,

LDA

SUB

STA

STA

COM

STA

SUBZL

STA

JSR

SEEK

20

6203 FCC1A: JSR

10000

10051

6166

10232

6170 FCC1B:

400

30462

a4

DRDY

FCC1iB

JSR

FCCEB

JSR

WHDR

WBUFF

24

6202 FCC1C: JSR

40000

10062

61646

10240

6204

40

10067

6166

10246

FCC1D:

SET TO CYLINDER 1

2.» WBUF

0,0

0,0,2

0,1,2

0,0

0,2,2

1,1

1,CYLN

@DRCMD

s#WORDS O & 1 = O

i;WORD 2 = 177777

;SET CYL 1

;DONE. CHECK DRIVE STATUS THEN WRITE HEADER TO SURF O. SECT O

@CKADS

; STATUS OK

@ERROR i STATUS NG

@RWCMD iWRITE HEADER

CHECK CONTROL STATUS AND DISK ADDRESS WORD

€CKCS

RWDN

FCC1D ; OK VECTOR

JSR @ERROR

FC CEB+ONE

JSR CCKDA

40

FCCiE ; OK VECTOR

JSR GERROR i>POINTER ERROR

FCCEB+TWO

VERIFY HEADER JUST WROTE

6170 FCC1iE: JSR

34600

90462

24

RHDR

RBUFF

24

6173 FCCI1F: JSR

1

10100

i

FCC2

€RWCMD

CHCMP *#CALL HEADER COMPARE

i COMPARE OK

1OF



> DONE,

; DONE,

10076

10077

10100

10101

10102

10103

10104

10105

10106

10107

10110

10111

;READ AND

10112

10113

10114

10115

10116

10117

10120

10121

10122

10123

10124

10125

10126

10127

10130

10131

10132

10133

10134

10135

10136

10137

10140

10141

10142

10143

10144

10145

10146 40000

6166

10254

102400 FCC2:

40127

6167

400

24

6203 FCC2A:

10000

10112

6166

10262

JSR @ERROR

FC CEB+THREE

SUB 0,0

STA 0, CYLN

JSR €DRCMD

SEEK

24

JSR @€CKDS

DRDY

FCC2B

JSR GERROR

FCCEB+FOUR

VERIFY HEADER

6170 FCC2B:

3600

90462

a4

6202 FCC2C:

40000

10123

61646

10270

6204 FCC2D:

40

101930

61546

10276

102400 FCC3:

24120

125005

20122

40402

6205

0

e

40

6170 FCC3A:

1400

30462

74

JSR @RWCMD

RHDR

RBUFF

a4

CHECK STATUS AND DISK ADDRESS

JSR €@€CKCS

RWDN

FCC2D ; OK

JSR GERROR

FCCEB+F IVE

JSR @CKDA

40

FCC3 i; OK

JSR @ERROR

FCCEB+SIX

SUB 0,0

LDA 1, DSKT

MOV 1,1, SNR

LDA 0, LSFN

STA O,.+2

JSR ¢DADD

O

2

40

JSR CRWCMD

FMAT

WBUFF

74

6201 FCC3B: JSR

RWDN

@CKCK

108

sNOT OK

;SEEK TO CYLINDER O AND CHECK DRIVE STATUS

;SET CYL O

; CORRECT STATUS VECTOR

>NOT OK

iNG

;GET DRIVE TYPE

i SMD?

;YES, GET LAST SURF #

;SET IT

;SET DISK STARTING ADDR

;FORMAT 32 SECTORS STARTING FROM THE LAST REMOVABLE SURFACE,

CHECK STATUS AND DISK ADDRESS POINTER

; CHECK TYPE OF DISK FIRST THEN SET LAST REMOVABLE SURFACE ADDRESS

SECT 2



sHEAD IS NOW RESTING OVER CYLINDER 1,

10147

10150

10151

10152

10153

10154

10155

10156

10152

6146

10304

6204

100

10157

6146

10312

FCC3C:

;SECTOR O INTO RBUFF

i DONE,

10157

10160

10161

10162

101463

101644

10165

10146

10167

10170

10171

10172

10173

10174

10175

10176

10177

10200

6205 FCCS3D: JSR

O

0

1

6170

3600

90462

a4

6202 FCCGE: JSR

40000

10174

6164

10320

6204

40

10201

5166

10326

FCC3F:

FCC3C =; STATUS GOOD VECTOR

JSR GERROR

FCCEB+SE VEN

JSR €CKDA

100

FCC3D

JSR @ERROR i>BAD ADDR

FCCEB+E] GHT

READ HEADER FROM SURFACE O,

@DADD +SET UP DISK ADDR

O

0

1

JSR @RWCMD ;READ HEADER

RHDR

RBUFF

a4

CHECK STATUS AND DISK ADDRESS

@CKCS

RWDN

FCC3F ;GOOD STATUS VECTOR

JSR @ERROR +> BAD STATUS

FC CEB+NI NEE

JSR @CKDA

40

FCC3G ; ADDR OK

JSR @ERROR i ADDR DISAGREE

FCCEB+TEN

*>CHECK HEADER IN RBUFF TO VERIFY CROSS CYLINDER FORMATTING

10201

10202

10203

10204

10205

10206

10207

10210

10211

10212

10213

10214

10215

10216

10217

10220

10221

10222

10223

10224

10225

10226

34116 FCC3G: LDA 3. RBUF »>RBUFF ADDR

21400 LDA 0,0,3 iGET WORD O

126520 SUBZL 1,1

106414 SUB# 0.1,SZR ;SAYS CYL i?

420 JMP FCC3H ;NO

175400 INC 3.3

126400 SUB 1,1 i>MAKE REF

21400 LDA 0,0,3 iGET WORD 1

122404 SUB 1,0,SZR ; ZERO’?

413 JMP FCCGH ;NO

1795400 INC 3.3

21400 LDA 0,0,3 +>GET WORD 2

122404 SUB 1,0,.SZR ; ZERO ALSO?

407 JMP FCC3H iNO

175400 INC 33

175400 INC 3.3

21400 LDA 0,0,3

122404 SUB 1,0,SZR ;WORD 4 = 07

402 JMP FCC3H ;NO

2114 JMP GNTST s;ALL OK. EXIT

94154 FCC3H: STA 3.RBFP is SAVE POINTER

44141 STA 1, ACN i SAVE REF

107



10227

10230

10231

10232

10233

10234

10235

10236

. 10237

10240

10241

10242

10243

10244

10245

10246

10247

102950

10251

10252

10253

10254

10255

10256

10257

10260

10261

19262

10263

10264

10265

10266

10267

10270

10271

10272

10273

10274

10275

10276

10277

10300

10301

10302

10303

10304

10305

10306

10307

6166

10334

2114

JSR @ERROR

FCCEB+ELEVN

JMP @NTST

10044 FCCEB: FCCIA

10037

23126

15
a)

16

10059

10044

23117

&

1

19

10062

10044

22714

6

3

17

10073

10044

22730

16

14

122742

10105

10100

23126

15

2

16

10116

10112

23140

6

i

15

10123

10112

23140

17

10145

10141

24765

&

FCC1

DSCK

is

2

16

FCC1C

FCCIA

WHD

&

1

15

FCC1D

FCCIA

RWDA

17

FCCiF

FCCIA

HWC

16

14

CASWB

FCCLA

FCC2

DSCK

15

16

FCC2C

FCC2B

RHD

15

FCC2D

FCC2B

RHD

17

FCC3B

FCCOA

FCCT

&

; ##%## ERROR MESSAGE BLOCKS #x##*

LILO



10310

10311

10312

10313

10314

10315

10316

10317

10320

10321

10322

10323

10324

10325

10326

10327

10330

10331

10332

10333

10334

10335

10336

10337

10340

10341

1S

10152

10141

24765

17

10167

10157

23140

6

1

15

10174

10157

23140

6

3

17

10201

10157

22730

124765

14

ae |

19

FCC3C

FCC3A

FCCT

&

17

FCCS3E

FCC3D

RHD

1S

FCCOF

FCC3D

RHD

17

FCC3G6

FCC3D

HWC

CF CCT

14

21

310

; il

112



- PAGE 41 -

>; #*#2% FORMAT A CYLINDER *##*+

;USE THE FORMAT FUNCTION OF THE CONTROLLER TO FORMAT ALL SURFACES

;OF CYLINDER O AND SURFACE O OF CYLINDER 1

10342

10343

10344

10345

10346

iSEEK TO

10347

10350

103951

10352

10353

6177 FCYL: JSR

29000

10347

10554

0

40127

6205

O

O

10354 100123

iFORMAT A TRACK

10355

10356

10357

10360

10361

10362

10343

5167

400

20

6170

1400

30462

74

102400 FCY:

FCY1:

FCYLT

FCY

FMLS

O

SUB

STA

JSR

0

O

€STRK

JSR

SEEK

90

JSR

FMAT

WBUFF

74

;DONE, CHECK CONTROL STATUS

10364

10365

10364

10367

10370

i; CHECK SURFACE NUMBER TO SEE

i 1 IF SO.

10371

10372

10373

10374

10375

10376

i SEEK TO

10377

10400

10401

10402

10403

10404

10405

10406

10407

6202 FCY1A: JSR

40000

10371

6166

10510

RWDN

FCY1B

JSR

FCYEB

ELSE CONTINUE

20126 FCY1B:LDA

24122

106415

403

10126

77

40127

126400

44126

6167

400

24

6170

1400

LDA

SUB#

JUMP

ISZ

JMP

102520 FCY1C: SUBZL

STA

SUB

STA

JSR

SEEK

24

JSR

FMAT

@SET

CYLINDER O. SET STARTING ADDRESS SURFACE O, SECTOR O

0,0

0, CYLN

¢DADD +> SET ADDR

@DRCMD

@RWCMD

@CKCS

i; STATUS OK

GERROR ;NOT SO

IF DONE THE LAST GNE. @O TO CYLINDER

0, SFCN ; CURRENT SURF #

1,LSFN *+LAST SURF #

O,1,SNR ;DONE CYL O?

FCY1IC > YES

SFCN ;NO. NEXT ONE

FCY1

CYLINDER 1 TO FORMAT SURFACE O ONLY

0,0

0, CYLN

1,1

1, SFCN

@DRCMD

>SURF O

®RWCMD

112
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10410 30462 WBUFF

10411 74 74

;DONE, CHECK CONTROL STATUS

10412 6202 FCY1D: JSR @€CKCS

10413 40000 RWDN

10414 10417 FCY2

10415 6156 JSR GERROR

10416 10516 FC YEB+ONE

;NOW SEEK BACK TO CYLINDER O, PRIME RBUFF WITH ALL ONES THEN READ FORMAT

10417 126400 FCY2: SUB 1,1

10420 44127 STA i,CYLN i CYL O

10421 44126 STA 1,SFCN i SURF O

10422 6167 JSR €DRCMD

10423 400 SEEK

10424 a4 24

10425 61746 FCY2A: JSR @PRIME

10425 350462 RBUFF

10427 177777 —1

10430 177777 —1

10431 300 | 300

10432 6170 JSR €RWCMD

10433 3600 RHDR

10434 50462 RBUFF

10435 74 74

;DONE, CHECK STATUS

10436 6202 FCY2B: JSR @CKCS

10437 40000 RWDN

10440) 10443 FCY2C ;GODD STATUS VECTOR

10441 6166 JSR @ERROR iBAD STATUS

10442 10524 FCYEB+TWO

i GENERATE HEADERS IN WBUFF AND USE AS REFERENCE FOR COMPARISON

10443 6172 FCY2C: JSR CHDRG ; GENERATE HEADERS

10444 100123 €STRK

10445 6173 JSR @HCMP i COMPARE THEM

10446 100123 CSTRK

10447 10452 FCY2D ;NO ERROR RETURN

10450 6166 JSR GERROR

10451 10532 FC YEB+THREE

*>CHECK SURFACE NUMBER TO SEE IF DONE THE LAST SURFACE. DO NEXT ONE

i IF NOT

10492 20126 FCY2D: LDA 0, SFCN >CURRENT SURF #

10453 24122 LDA i, LSFN iLAST SURF #

10454 106405 SUB O,1,SNR ; DONE LAST ONE?

10455 403 JMP FCY3 ; YES

10456 10126 ISZ SFCN +NO. BUMP IT

10497 743 JUMP FCY2+3

;SEEK TO CYLINDER 1 TO READ SURFACE O HEADERS

1135



; DONE,

10460 126520 FCY3: SUBZL 1,1

10461 44127 STA 1,CYLN

10462 125220 MOVZR 1,1

10463 44126 STA 1, SFCN ; SURF O

10464 6167 JSR @DRCMD

10465 400 SEEK

104664 24 24

10467 6170 JSR @RWCMD

10470 3600 RHDR

10471 50462 RBUFF

10472 74 74

CHECK CONTROL STATUS

10473 6202 FCY3A: JSR @CKCS

10474 40000 RWDN

10475 10500 FCY3B ; GOOD STATUS RETURN

10476 61466 JSR GERROR iBAD STATUS

10477 10540 FC YEB+FOUR

; GENERATE HEADERS OF CYLINDER 1. SURFACE O AS REFERENCE

10500 6172 FCY3B: JSR @HDRG i GENERATE HEADERS

10501 100123 CSTRK

10502 6173 JSR @HCMP i COMPARE THEM

10503 100123 €STRK

10504 10507 FCYQC ;NO ERROR VECTOR

10505 6166 JSR @ERROR i BAD HEADER

10506 10546 © FCYEB+FI VE

10507 2114 FCY3C: JMP CNTST

> *##+4+% ERROR MESSAGE BLOCKS xx#*

10510 10364 FCYEB: FCY1A

10511 10355 FCY1

10512 23146 FMKO

10513 é &

10514 1 1

10515 15 15

10516 10412 FCY1ID i1

10517 10377 FCY1IC

10520 23155 FMK 1

10521 & &

10522 1 i

10523 15 15

10524 10436 FCY2B i2

10525 10425 FCY2A

10526 23164 RMKO

10527 & &

10530 1 1

10531 1S is

10532 10445 FCY2C+2; 3

10533 10425 FCY2A

10534 22730 HWC

10535 16 16

10536 14 14

114



10537 122742

10540

10541

10542

10543

10544

10545

10546

10547

10550

10551

10552

10473

10440

23175

b

1

15

10502

10460

22730

16

14

10593 122742

€ASWB

FCY3SA i 4

FCY3

RMK 1

é

1

15

FCYV3B+2; 5

FCY3

HWC

16

14

eASWB

115



~ PAGE 42 -

; ex FORMAT LAST REMOVABLE SURFACE ###+#

;USE THE FORMAT FUNCTION OF THE CONTROLLER TO FORMAT THE ENTIRE
i SURFACE OF THE LAST REMOVABLE PLATTER

10554 6177 FMLS: JSR @SET

10555 25011 FMLST

10556 10561 FML

10557 10630 RMLS

10560 0 0

;GET LAST SURFACE NUMBER FROM LOOKUP TABLE AND SET IT

10561 102400 FML: SUB 0,0 | |

10562 24120 LDA 1, DSKT +GET DISK TYPE

10563 125005 MOV 1,1,SNR iWHAT KIND?

10544 20122 LDA 0, LSFN >REMOVABLE, GET LAST SURF #

10565 40402 STA. 0,.+2 >SET IT

10566 6205 JSR @DADD

10567 O 0

10570 0 0

10571 100123 @STRK

; CHECK CYLINDER

; FORMAT ONE TRACK AT A TIME UNTIL WHOLE SURFACE IS COVERED

10572 102400 SUB 0,0

10573 40127 STA 0, CYLN +>STARTING CYL O

10574 6167 FML1i: JSR ¢@DRCMD

10575 400 SEEK

10576 144 144

10577 6170 JSR @RWCMD

10600 1400 FMAT

10601 30462 WBUFF

10602 74 74

;DONE, CHECK STATUS WORD

10603 6202 FMLIA: JSR €CKCS

10604 40000 RWDN

10605 10610 FMLiB ; GOOD STATUS RETURN

10606 6166 JSR ERROR

10607 10622 FMLEB

ADDRESS TO SEE IF DONE THE LAST ONE

10610 20127 FML1IB:LDA 0, CYLN

10611 24124 LDA 1,LCYN

10612 106415 SUB# 0,1,SNR_ i FINISH?

10613 403 JMP +3 »YES, EXIT

10614 10127 182 CYLN ;NO, BUMP CYL ADDR

10615 757 JUMP FML1
10616 6167 JSR @DRCMD ;DO RECAL

10617 200 RCAL
10620 1750 1750

10621 2114 JUMP @NTST sNEXT TEST

;*##%#* ERROR MESSAGE BLOCK t2##%

116

10622 10603 FMLEB: FMLIA



10623

10624

10625

10626

10627

10574

22701

15

FML1

RWDS

15

I1f



~ PAGE 43 -

j #### READ FORMAT FROM LAST SECTORS x«#+#

;READ FORMAT FROM LAST SECTOR OF EACH CYLINDER IN THE LAST REMOVABLE

10672

10673

10674

10675

;READ FORMAT FROM LAST SECTOR

6170 RML2: JSR

3600

50462

144

RHDR

RBUFF

144

; SURFACE. CHECK SEEK TIME, DRIVE DONE STATUS ON EACH READ

10630 6177 RMLS: JSR ®SET

10431 25030 RMLST

10632 10635 RML

10633 10751 VRFY

10634 O 0

;SET LAST SURFACE AND SECTOR NUMBERS FOR TEST

10635 102400 RML: SUB 0,0

10436 24120 LDA 1, DSKT

10637 125005 MOV 1,1,SNR i WHAT TYPE OF DISK?

10640 20122 LDA O,LSFN iREMOVABLE, GET LAST SURF #

10641 40126 STA O,SFCN iSET IT

10642 24123 LDA 1,STRK ;SECT COUNT

10643 124400 NEG i, 1 ; SUBTRACT 1

10444 124000 COM i. |

10645 44130 STA i1,SCTN ;SET LAST SECT ADDR

10646 102520 SUBZL 0,0

10647 40131 STA O,SCNT ;SET SECT CNT TO 1

10450 101220 MOVZR 0,0

10651 40127 STA 0,CYLN iSTARTING CYL O

; GEEK TO CYLINDER

10652 6167 RML1: JSR @DRCMD 7

10653 400 SEEK

10654 50 50

;DONE, COMPUTE THE SEEK TIME AND CHECK AGAINST LIMIT

10655 20777 LDA O..-1 ; START TIME

10454 24144 LDA 1,CLOK iREMAINING TIME

10657 122400 SUB 1,0 ; GET SEEK TIME

10450 34440 LDA 3,SKLM ;LIMIT

10661 116432 RML1A:SUBZ# 0,3,SZC ;SKIP IF >10 MS

10662 403 UMP RML1B ; OK

10663 6166 JSR ®ERROR ;OVER LIMIT
10664 10721 RMLEB

; CHECK DRIVE DONE STATUS

10665 6201 RML1IB: JSR @CKCK

10466 0 0

10467 104672 RML2 ;OK STATUS RETURN

10670 6166 JSR @ERROR iNOT OK

10671 10727 RMLEB+ONE

@RWCMD
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; DONE,

10676

10677

10700

10701

10702

10703

10704

10705

10706

10707

10710

10711

;DO NEXT

10712

10713

10714

10715

10716

10717

10720

6202 RML2A: JSR

40000

(10703

6166

10735

6172

1

6173

1

10712

6166

10743

20127 RML2C: LDA

24124

106405

2114

10127

733

RML2B:

30 SKLM:

CHECK STATUS AND HEADER

@CKCS

RWDN

RML2B |

JSR —-« @ERROR

RMLEB+TWO

JSR —-« @HDRG ;SET UP A HEADER

1

JSR @HCMP ; COMPARE IT WITH READ

i

RML2C ;NO ERROR VECTOR

JSR @ERROR ;DON‘T MATCH

RMLEB+THREE

CYLINDER IF NOT ALREADY THE LAST ONE

0, CYLN

LDA 1,LCYN

SUB O,1,SNR iAT LAST CYL?

JMP GNTST i YES, END TEST

TS2Z CYLN *>NO. DO NEXT ONE

JUMP RML i

30

;#### ERROR MESSAGE BLOCKS ###+#

10721

10722

10723

10724

10725

10726

10727

10730

10731

10732

10733

10734

10735

10736

10737

10740

10741

10742

10743

10744

10745

10746

10747

10750

10661 RMLEB: RMLIA

10652

23242

10

123260

123264

10665

10652

23126

19

2

16

10476

10672

23140

6

1

15

10705

104672

22730

14

14

122742

RML i

MSKT

10

€GT1O

S@SKMX

RML1B

RML 1

DSCK

15

a

16

RML2A

RML2

RHD

6

1

15

RML2B+2; 3

RML2

HWC

16

14

CASWB

117



- PAGE 44 -

;###% DATA VERIFY ERROR STATUS **##

i> TEST THE DATA VERIFY FUNCTION OF THE CONTROLLER

j;AF TER WRITING A DATA PATTERN FROM WBUFF TO SURFACE O. SECTOR O, CHANGE

+1 BIT IN A DATA WORD IN MIDDLE OF WBUFF THEN DO DATA VERIFY. RESULT IS

*>DATA VERIFY ERROR STATUS

10751 6177 VRFY: JSR CSET

10752 25044 VRFEYT

10753 10756 VRE

10754 11202 SECK

107355 0 0

10756 6176 VRF: JSR @PRIME

10757 30462 WBUFF

10760 125252 1259292

10761 352525 92929

10762 400 400

10763 6209 JSR ¢€DADD

10764 QO 0

10765 0 0

10766 1 i

10767 6170 VRF1: JSR @RWCMD

10770 3400 WRITE

10771 30462 WBUFF

10772 24 24

;>DONE, CHECK STATUS AND DISK ADDRESS WORD

10773 6202 VRF1A: JSR €CKCS

10774 40000 RWDN

10775 11000 VRF1B ; GOOD STATUS RETURN

10776 6166 JSR @ERROR >BAD STATUS

10777 11114 VRFEB

11000 6204 VRF1B: JSR @CKDA

11001 40 40

11002 11005 VRF2 i; ADDR OK VECTOR

11003 6166 JSR @ERROR s+ ADDR DISAGREE

11004 ili2e VRFEB+ONE

;READ HEADER INTO RBUFF

11005 6170 VRF2: JSR CRWCMD

11006 3600 RHDR

11007 50462 RBUFF

11010 24 24

;DONE, CHECK STATUS AND ADDRESS POINTER

11011 6202 VRF2A: JSR €CKCS

11012 40000 RWDN

11013 11016 VRF2B ;OK STATUS VECTOR

11014 6166 JSR GERROR + STATUS NOT OK

11015 11130 VRFEB+TWO

11016 6204 VRF2B: JSR @CKDA

11017 40 40

11020 110293 VRF2C ;OK ADDR VECTOR

120

>PRIME WBUFF WITH A DATA PATTERN AND WRITE IT TO SURF O. SECT O



11021

11022

6166

11136

;CHECK DATA ECC

11023

11024

110295

11026

11027

11030

11031

11032

11033

11034

11035

11036

11037

11040

11041

11042

34116

24052

137000

21400

24463

106414

406

1759400

21400

24457

106415

405

94154

44141

6166

11144

VALUE

VRF2C:

VRF2D:

i+PRIME RBUFF WITH ALL

11043

11044

11045

11046

11047

11050

11051

11052

11053

6176

90462

0

O

400

6170

0

90462

24

VRE:

JSR @ERROR *+ADDR NOT OK

VRFEB+THREE

LDA 3. RBUF i RBUFF ADDR

LDA 1,K4

ADD 1,3 i INDEX

LDA 1,ECCH > REFERENCE

SUB# 0O,1,SZR ; CORRECT?

JMP VRF2D >NO

INC 3.3

LDA 0,0,3 i;2ND ECC WORD

LDA 1,ECCL

SUB# O.1,SNR i MATCH?

JMP VRF3 i PERFECTLY

STA 3, RBFP i SET ERROR ADDR

STA 1, ACN +> SET REF

JSR @ERROR

VRFEB+FOUR

ONES THEN READ DATA FROM THAT SECTOR

JSR

RBUFF

)

O

400

JSR

READ

RBUFF

24

@PRIME

CRWCMD

;DONE, CHECK STATUS AND DISK ADDRESS

11054

11055

11056

11057

110460

11061

11062

11063

11064

11065

6202 VRF3A: JSR

40000

11061

5166

11152

6204

40

11066

6166

11160

VRFSB:

@CKCS

RWDN

VRF3OB ; STATUS OK RETURN

JSR @ERROR ;NOT OK

VRFEB+F I VE

JSR @CKDA

40

VRF3C ; ADDR OK RETURN

JSR @ERROR > ADDR NOT OK

VRFEB+SI X

+>MAKE SURE THERE IS NO ERROR IN THE DATA THAT WAS WRITTEN TO THE DISK

iNOW CHANGE 1 DATA BIT IN 128TH WORD IN WBUFF,

11066

11067

11070

11071

11072

11073 30115 VRF4: LDA

11074

6174 VRFOC: JSR

400

11073

6156

11164

21177

€DCMP *>CALL DATA COMPARE

400

VRE 4 ; COMPARE GOOD RETURN

JSR @ERROR i COMPARE ERROR

VRFEB+SE VEN

FROM 925929 TO 52524

2, WBUF

0,177,2

121

;WBUFF ADDR

LDA ;GET WORD



11075 101220 MOVZR O.0 + DROP LSB

11076 101120 MOVZL 0,0

11077 41177 STA 0,177,2 «RETURN IT

; ISSUE A DATA VERIFY COMMAND, DISK VS WBUFF

11100 46170 VRF4A: JSR @RWCMD

11101 3000 DATV

11102 30462 WBUFF

11103 24 24

;DONE, CHECK STATUS FOR VERIFY ERROR

11104 46202 VRF4B: JSR €CKCS

11105 40011 RWDN+VRFE+RWFT

11106 11111 VRF4C ; STATUS CORRECCT RETURN

11107 61456 JSR GERROR i BUM STATUS

11110 11174 VRFEB+EI GHT |

14111 2114 VRF4C: JUMP GNTST ; EXIT

{1ii12 34464 ECCH: 34464

11113 121535 ECCL: 121535

;#### ERROR MESSAGE BLOCKS ###*%

11114 10773 VRFEB: VRFIA

11115 10767 — VRE I

11116 23206 WDT

11117 6 &

11120 i i

11121 15 15

11122 11000 VRFiB ; 1

11123 10767 VRF 1

11124 23206 WDT

11125 & &

11126 3 3

11127 17 17

11130 11011 VRF2A ;2

11131 11005 VRF2

11132 23140 RHD

11133 & &

11134 i i

11135 15 15

11136 11016 VRF2B ;3

11137 11005 VRF2

11140 23140 RHD

11141 6 &
11142 3 3

11143 17 17

11144 "11023 VRF2C 34
11145 11005 VRF2

11146 23140 RHD

11147 123221 @CECC

11150 14 14

11151 21 21
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11152

11153

11194

11155

11156

11157

11160

1116!

11162

11163

11164

11165

11166

11167

11170

11171

11172

11173

11174

11175

11176

11177

11200

11201

11054

11043

23214

&

1

15

11061

11043

23214

6
3

17

11066

11043

22750

16

14

122742

11104

11100

22701

123226

j

15

VRFGA

VRFO

RDT

&

1

15

VRF OB

VRFS3

RDT

6

3

17

VRF3C

VRF3

DWC

16

14

CASWB

VRF 4B

VRF4A

RWDS

€VBD

1

15

123



- PAGE 45 -

s eee SECTOR CHECK #44

;USE THE SURF-SECT-SECT CNT WORD OF THE HEADER AS DATA AND WRITE IT OUT

i TO EACH SECTOR OF SURFACE O

11202 6177 SECK: JSR @SET

11203 25061 SECKT

11204 11207 SCK

11205 11354 WACY

11206 0 0

i; INITIALIZE DISK ADDRESS AND SET UP WBUFF WITH THE UNIQUE DATA WORD

11207 6205 SCK: JSR @DADD

11210 0 O

11211 O O

liei2 i i

11213 20061 LDA 0,K37

11214 40406 STA 0,5CK1 ;STARTING AT SECT 0. SECT CNT -1

11215 40406 STA O, SCKi+1

11216 24107 LDA 1, ASECT

11217 44420 STA 1,SCKiC+1;SET DONE DISK ADDR

11220 6176 JSR @PRIME ;>PRIME WBUFF

li22i 30462 WBUFF

1i222 O SCK1: O

11223 0 0

11224 400 400

; ISSUE A WRITE DATA COMMAND

11225 6170 SCK1A: JSR @RWCMD

11226 3400 WRITE

11227 30462 WBUFF

11230 24 24

; DONE, CHECK STATUS AND DISK ADDRESS WORD

11231 6202 SCKIB: JSR @CKCS

11232 40000 RWDN

11233 11236 SCKIC

11234 6166 JSR @ERROR

11235 611324 SCKEB

11236 6204 SCKIC: JSR @CKDA

11237 0 0

11240 11243 SCA1ID |

11241 6166 JSR @ERROR

11242 113932 SCKEB+ONE

; INCREMENT ADDRESSES TO TO NEXT SECTOR IF NOT ALREADY THE LAST

11243 20130 SCK1ID: LDA 0, SCTN

11244 24061 LDA 1,K37

11245 106415 SUB# 0O,1,SNR ;LAST SECT?

11246 415 JMP SCK2 +YES, EXIT

11247 10130 1SZ SCTN ;NO, BUMP IT

11250 34767 LDA 3. SCK1C+1

11251 24107 LDA =1.ASECT

11252 137000 ADD 1,3

11253 20102 LDA 0. SMSK

1724



*+RESET SECTOR ADDRESS

iA

i DONE,

11254

112955

11256

11257

11260

11261

11262

TIME

117400

94762

20744

123000

40742

40742

736

11263 102400 SCK2:

11264

11265

11266

11267

11270

li27i

11272

11273

11274

11275

11276

11277

40130

24061

44435

6170

O

90462

24

6202 SCKZB:

40000

11300

6166

11340

i CHECK ONLY THE

3 GO

11300

11301

11302

11303

11304

11305

11306

11307

11310

READ

1i3sit

1i3l2

11313

11314

11315

11316

11317

11320

11321

11322

11323

22116

24422

106415

406

44141

24116

44154

6166

11346

SCK2A:

CHECK STATUS

FIRST

SCK2C:

AND 0,3 iMASK OUT SURF ADDR

STA 3,S5CK1C+1; SEET NEXT SECT ADDR REF

LDA 0,SCK1i

ADD 1,0

STA 0, SCK1 ; CHANGE SECT DATA

STA 0, SCKi+1

JMP SCK1-2 iGO REPRIME WBUFF

AND START READING DATA INTO RBUFF ONE SECTOR AT

SUB 0,0

STA 0, SCTN sSECT O

LDA 1,K37 |

STA 1, REF ;SET STARTINF DATA REFERENCE

JSR @RWCMD

READ

RBUFF

<4

JSR @CKCS

RWDN

SCK2C

JSR @ERROR »>BAD STATUS

SCKEB+TWO

WORD OF RBUFF

LDA O,@RBUF ;GET READ WORD

LDA 1, REF ;REFERENCE WORD

SUB# O,1,SNR_ ; AGREE?

JMP SCK2D sYES

STA 1, ACN i SAVE REF

LDA 1, RBUF

STA 1, RBFP iNQ. SET ADDR

JSR @ERROR

SCKEB+THREE

20130 SCK2D:LDA

24061

106415

2114

10130

24405

34107

167000

44402

745

O REF:

LDA

SUB#

JMP

SZ

LDA

LDA

ADD

STA

JUMP

0

NEXT SECTOR IF IT IS NOT ALREADY THE LAST SECTOR

0, SCTN ; CURRENT SECT

1,K37

O,1,SNR- i; THE LAST ONE?

GNTST +>YES, EXIT

SCTN *>NO, BUMP IT ONCE

1, REF

3, ASECT

3,1

1, REF >UPDATE REF

SCK2A

;##%#% ERROR MESSAGE BLOCKS x

11324

11325

11231 SCKEB: SCK1B

11225 SCKIA

125



11326

11327

11330

11331

11332

11333

11334

11335

11336

11337

11340

113941

11342

11343

11344

11345

11346

11347

11350

11351

11352

11353

23206

15

11236

11225

22714

6

3

17

112793

11267

23214

&

1

19

11302

11267

23214

122750

14

21

WDT

15

SCKiIC ;1

SCKIA

RWDA

6

3

17

SCK2B i 2

SCK2A

RDT

&

1

iS

SCK2C+2; 3

SCK2A

RDT

@DWC

14

ee

124



- PAGE 46 -

j #te# WRITE HEADER ###

iWRITE HEADER TO A SECTOR WHICH CONTAINS DATA. VERIFY THAT WRITING THE
+HEADER DOES NOT EFFECT THE DATA

11354 6177 WACY: JSR @SET

11355 25070 WACYT

11356 11361 WAC

11357 11510 OVLPS

11360 0 0

+SET DISK ADDREESS TO SURFACE O, SECTOR 14 THEN WRITE HEADER TO IT

11361 6205 WAC: JSR @DADD >PRESET ADDR
11362 0 0

11363 ié 16

11364 i i

11365 34115 LDA 3, WBUF ;WBUFF ADDR
1134646 102400 SUB 0,0

11367 41400 STA 0,0,3 ;WORD O = O
11370 24457 LDA 1, HDW

11371 45401 STA 1,1,3 ;WORD 1 = 700

11372 24456 LDA 1, HDW+1

11373 45402 STA 1,2,3 ;WORD 2 = 777
11374 6170 JSR @RWCMD ;WRITE OUT HEADER
11375 500 WHDR

11376 30462 WBUFF

11377 74 74

;DONE, CHECK CONTROL STATUS

11400 6202 WAC1: JSR @CKCS

11401 40000 RWDN

11402 11405 WACIA

11403 6166 JSR @ERROR > STATUS NG
11404 11452 WACEB

*>READ HEADER BACK INTO RBUFF

11405 6170 WACIA: JSR @RWCMD
11405 3600 RHDR

11407 50462 RBUFF

11410 24 24

;DONE, CHEECK STATUS AND VERIFY HEADER

11411 6202 WACIB: JSR @CKCS

11412 40000 RWDN |

11413 11416 WACIC ; GOOD STATUS VECTOR
11414 6166 JSR @ERROR ; BAD STATUS
11415 11460 WACEB+ONE

11416 6173 WACIC: JSR @HCMP ; COMPARE HEADERS
11417 i i

11420 11423 WAC2 ; GOOD HEADER

11421 6166 JSR @ERROR ;BAD ONE
11422 11466 WACEB+TWO

iNOW READ DATA FROM SECTOR

127



11423 6170 WAC2:

11424 O

11425 50462

11426 24

i DONE,

11427 22116 WAC2ZA:

11430 24421

11431 106405

11432 403

11433 6166

11434 11474

;RESTORE HEADER

11435 6170 WACZB:

11436 1400

11437 30462

11440 24

;DONE,. CHECK STATUS

11441 6202 WAC2C:

11442 40000

11443 11446

11444 6166

11445 11502

11446 2114 WAC2D:

11447 700 HDW:

11450 777

11451 O PDAT:

JSR

READ

RBUFF

24

@RWCMD

CHECK FIRST WORD OF DATA IN RBUFF

LDA O,@RBUF iGET READ DATA

LDA 1,PDAT ; REFERENCE

SUB O.1,SNR i DATA OK?

JMP WAC2B 3 OK

JSR @ERROR s;NOT SO

WACEB+THREE

TO NORMAL BEFORE LEAVING

JSR

FMAT

WBUFF

24

@RWCMD

JSR

RWDN

WAC2D

JSR @ERROR

WACEB+FOUR

JMP @NTST

@CKCS

;>BAD STATUS

700

777

O

;###% ERROR MESSAGE BLOCKS #x##

11452

11453

11454

11455

11456

11457

11460

11461

11462

11463

11464

11465

11466

11467

11470

11471

11472

11473

11474

11400 WACEB:

11361

23117

6

1

15

11411

11405

23140

6

1

19

11416

11405

22730

16

14

122742

11427

WAC 1

WAC

WHD

6

1

15

WAC 1B

WACIA

RHD

&

1

iS

WACIC

WACIA

HWC

16

14

CASWB

WAC2A

173

ia



11475

11476

11477

11500

11501

11502

11503

11504

11505

11506

11507

11423

22790

14

11441

11435

23271

15

WAC2

DWC

14

WAC2C

WAC2B

FMTG

AS

174

i 4



- PAGE 47 -

; #2 OVERLAP SEEK *###%

+ TEST THE ABILITY OF THE CONTROLLER TO ACCEPT AN OVERLAP SEEK COMMAND

_ WHILE IT IS BUSY ON AN IO OPERATION

11510 6177 OVLPS: JSR @SET

11511 25077 OVLPT

41512 11515 OVL

41513 11675 BSST

11514 0 0

;DO READ DATA TO WBUFF TO SYNC WITH DISK. WBUFF DATA WILL BE USED

FOR COMPARE REFERENCE

11515 46205 OVL: JSR @DADD

11516 0 — 0

11517 O O

11520 1 i

11521 6170 JSR GRWCMD

11522 O READ

11523 30462 WBUFF

11524 24 24

> DONEE., CHECK CONTROL STATUS

11525 6202 QVL1: JSR €CKCS

11526 40000 RWDN

11527 11532 OVLIA ; STATUS OK

11530 6166 JSR GERROR +>NOT OK

11531 11637 OVLEB

;PRIME RBUFF WITH ALL ONES DATA

11532 6176 OVL1A: JSR @PRIME

11533 90462 RBUFF

11534 177777 —-1

41535 177777 ~}

11536 400 400

; ISSUE A READ COMMAND AND IMMEDIATELY FOLLOWED BY A SEEK TO CYL 1! COMMAND

11537 102400 OVL1B: SUB 0,0

11540 24121 LDA 1, DRVF ;>DRIVE SELECT

11541 123000 ADD 1,0

11542 4211 JSR DDOA + SELECT & READ

11543 20061 LDA 0, K37

11544 4225 JSR DDOC +1 SECT FROM SURF O, SECT O

11545 20116 LDA O. RBUF

11546 4223 JSR DDOBS +> TO RBUFF, START

11547 20462 LDA 0. SEKK

11550 123000 ADD 1,0

11591 4211 JSR DDOA ;SEEK ON SAME DRIVE

11552 102520 SUBZL 0,0

11553 4232 JSR DDOCP ;TO CYL 1

>CHECK CONTROL FULL STATUS TO STAY SET FOR ABOUT 400 US

; TIMER

iREAD STATUS

11554 24456 OVLIC:LDA

11555 4234 JSR

1,CFTM

DDIA

1 40



11556 101113 MOVL# 0.0, SNC

11557 4095 JMP OVL2

11560 125404 INC 1,1,52ZR

11561 774 JMP OVLiIC+1

11562 6166 JSR @ERROR

11563 11645 OVLEB+ONE

iCF ON?

i;NO. EXIT

iTIME OUT?

;YES

;ADD 1 TO CURRENT DRIVE NUMBER AND ISSUE SEEK TO CYL 1 ON THAT DRIVE

11564 20121 OVL2: LDA 0. DRVF

11565 24446 LDA 1, ADRN

11566 123000 ADD 1,0

11567 34445 LDA 3. DRM

11570 163400 AND 3,9

11571 24440 LDA 1, S5EKK

11572 123000 ADD 1,0

11573 4211 JSR DDDA

11574 102520 SUBZL 90,0

11575 4232 JSR DDOCP

;CHECK CONTROL FULL STATUS TO STAY ON

1,CFTM11576 24434 OVL2A: LDA

11577 4234 © JSR DDIA

11600 101113 MOVL# 0,0, SNC

11401 409 JMP OVL2B

114602 125404 INC 1,1,S2ZR

11403 774 JMP OVL2A+I1

114604 6166 JSR GERROR

11605 11653 OVLEB+TWO

;>CURRENT DRIVE NUMBER

;>SET NEXT DRIVE

i MASK

;PICK OFF DRV FIELD

i; ADD SEEK COMMAND

;LOAD IT

;SEEK TO CYL 1

FOR 400 US

iGET STATUS

CF SET?

is NO

i> TIME OUT’

i NO

i YES

;WAIT FOR DONE THEN CHECK DRIVE ATTENTION FLAG FOR THE PROPER DRIVE

11406 4261 OVL2B: JSR SKDN

11407 777 JMP _-41
114510 42934 JSR DDIA

11611 24134 LDA 1,ATTS

11612 125220 MOVZR 1,1

11613 34423 LDA 3, BITS

11614 137415 AND#¥ 1,3, SNR

11415 402 JMP _+#2
11616 24417 LDA 1,BIT2

11617 123414 AND# 1,0,SZR

11420 403 JMP ovl2c
11621 6166 JSR ®ERROR

114622 11661 OVLEB+THREE

>DONE, GEET STATUS

i>2ND DRIVE ATTEN BIT

> OVERFLOW’

;iNO

>YES, SET FOR DRV O

i+2@ND DRY ATTENY

> YES

>NO

i VERIFY THAT THE READ

11623 6174 OVLeAC:

11624 400

11625 11630

114626 5166

11627 11667

11630 2114 OVL2D:

11631 400 SEKK:

11632 177500 CFTM:

11633 40 ADRN:

DATA OPERATIGN IN THE FIRST DRIVE WAS SUCCESSFUL

JSR @ DCMP i CALL DATA COMPARE

400

OVL2D i GOOD DATA VECTOR

JSR GERROR iNOT WORKING!

OVLEB+FOUR

JUMP @NTST

SEEK

-300

40

131



11634 140 DRM: 140

11635 20000 BIT2: 20000

11636 1000 BIT6é: 1000

;*#### ERROR MESSAGE BLOCKS #s«*«*

11637 11525 OVLEB: OVLi

11640 11515 OVL

11641 23214 RDT

11642 6 6

11643 1 1

11644 15 15

11645 11554 OVLiC ;1

11646 11537 OVL1B

11647 239301 SAR

11650 10 19

11651 1293317 CCF

11692 1293925 GCFN

11653 11576 OVL2A 32

11654 11564 OVL2

11655 23301 SAR

114656 10 19

11657 123317 CCF i

11660 123325 CCFN

11661 11610 OVL2B+2; 3

11662 11564 OVL2

11663 21710 DRAT

11664 10 10

11445 1 i

11666 123341 @€SSDA

11667 11625 OVL2C+2; 4

11670 11515 OVL

11671 23214 RDT

11672 125077 COVLPT

11673 123353 @USRD

11674 123415 @RDOV
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;###e BAD SECTOR STATUS #4

i; TEST THE ABILITY OF THE CONTROLLER TO ABORT AN WR OPERATION WHEN IT

;DETECTS THE BAD SECTOR FLAG

114675 6177 BSST: JSR

11676 25106 BSSTT

11677 11702 BSS

11700 = 12060 CHAIN

11701 0 O

>PREPARE A HEADER OF SURF O,

11702 30115 BSS: LDA

11703 102620 SUBZR

11704 41000 STA

11705 126400 SUB

41706 45001 STA

11707 45002 STA

IS SET IN THE HEADER

@SET

SECT O WITH BAD SECTOR BIT ON IN WBUFF

2» WBUF

0,90

0,0,2

1,1

1,1,2

1,2,2

+>WORD O. BAD SECT BIT SET

>WORDS 1 & 2 = 0

iSEEK TO CYLINDER O THEN WRITE HEADER

11710 44127 BSS1: STA

11711 6205 JSR

11712 0 0

11713 0 0

11714 i i

11715 6167 JSR

11716 400 SEEK

11717 144 144

11720 6170 JSR

11721 500 WHDR
11722 30462 WBUFF

11723 74 74

*DONE, CHECK STATUS

i; DONE,

11724 6202 BSS1A: JSR

41725 40000 RWDN

11726 11731 BSS1B

11727 6166 JSR

11730 12014 BSSEB

11731

11732

11733

11734

11735

11736

11737

11740

11741

*READ HEADER BACK INTO RBUFF

6170 BSS1B: JSR

3600

90462

90

CHECK STATUS

6202 BSSIC:

40000

11742

6166

12022

1,CYLN »>SET CYL O

@DADD +>SET DISK ADDR

@DRCMD

@RWCMD >WRITE HEADER

@CKCS

i STATUS GOOD

@ERROR + STATUS NG

FOR VERIFICATION

@RWCMD

RHDR

RBUFF

00

JSR €CKCS

RWDN

BSS1D ; OK STATUS

JSR @ERROR ;NOT OK

BSSEB+ONE

i VERIFY THAT THE HEADER WAS CORRECTLY WRITTEN

133



(41742
11743

(11744

11745

11746

6173 BSSI1D:

1

11747

6166

12030

i>PRIME RBUFF WITH ALL

i DONE,

11747

11750

11751

11752

11753

11754

11755

11756

11757

11760

11761

11762

11763

11764

6176 BSS2:

90462

177777

177777

400

6170

0

90462

90

6202 BSS2ZA:

40101

11765

6166

12036

i VERIFY THAT THE READ

*+DATA IN RBUFF

11765

11766

11767

11770

11771

11772

11773

11774

11775

11776

11777

12000

12001

; RESTORE

; DONE.

12002

12003

12004

12005

12006

12007

12010

12011

12012

34116 BSSZB:

94154

34064

126000

22154

106414

405

10154

175404

773

403

BSS2C:

6166 BSS2D:

12044

HEADER

6170 BSS2E:

1400

30462

90

6202 BSS2F:

40000

12013

6146

12052

JSR @HCMP + COMPARE HEADERS

1

BSS2 sNO ERROR

JSR @ERROR

BSSEB+TWO

ONES THEN ATTEMPT TO READ DATA FROM BAD SECTOR

JSR @PRIME

RBUFF

~1

~J

400

JSR @RWCMD > READ DATA

READ

RBUFF

90

CHECK FOR RW DONE + BAD SECTOR + RW FAULT STATUS

JSR @CKCS

RWDN+BSC T+RWFT -

BSS2B ; CORRECT STATUS

JSR GERROR ; INCORRECT STATUS

BSSEB+THREE

DATA ATTEMPT WAS ABORTED BY CHECKING NO CHANGE IN

LDA 3, RBUF ;>RBUFF ADDR

STA 3, RBFP > SET POINTER

LDA 3. N400 >WORD COUNT

ADC 1,1 > REFERENCE

LDA O,@RBFP ;FETCH A WORD

SUB# 0,1,SZR 3 SAME’?

JMP BSS2D ;NG!

ISZ RBFP

INC 3.3,SZR ;YES, MORE’?

JMP BSS2C i; LOOP BACK

JMP BSS2E +#NO, EXIT

JSR GERROR

BSSEB+FOUR

TO NORMAL BEFORE LEAVING TEST

JSR

FMAT

WBUFF

90

CRWCMD

CHECK STATUS THEN LEAVE

JSR @€CKCS

RWDN

BSS2G ; ALL RIGHT!

JSR @ERROR s SCREWED UP

BSSEB+F] VE
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12013

12014

12015

12016

12017

12020

12021

12022

12023

12024

12025

12026

12027

12030

12031

12032

12033

12034

12035

12036

12037

12040

12041

12042

12043

12044

12045

120464

12047

12050

12051

12052

12053

12054

12055

12056

12057

2114 BSS2C: UMP

11724 BSSEB: BSSIA
11710

23117

&

1

iS

11735

11731

23140

&

1

15

11742

11731

22730

16

14

122742

11760

11747

22701

123431

1

15

11771

11747

23431

123447

1239214

123462

12006

12002

23271

&

1

15

BSSi

WHD

&

i

is

BSSIC

BSS1iB

RHD

&

1

15

BSS1D

BSS1B

HWC

16

14

CASWB

BSS2A

BSS2

RWDS

€RDBS

1

15

BSSe2C

BSS2

RDBS

@CKRB

@RDT

CARDT

BSS2F

BSS2E

FMTG

&

i

15

@NTST

;*###t ERROR MESSAGE BLOCKS xe

PQ

135



- PAGE 49 -

;##et SECTOR CHAINING ####

; TEST THE ABILITY OF THE CONTROLLER TO READ DATA FROM A CHAINED ALTERNATE

+ SECTOR WHEN THE CHAIN BIT IS SET IN THE HEADER OF THE ORIGINAL SECTOR

12060 6177 CHAIN: JSR @SET

12061 295117 CHNT

12062 12065 CHNS

12063 12331 DCHN

12064 0 0

; SEEK TO CYLINDER 1 TO FORMAT SURFACE O FOR ALTERNATE TRACK SECTOR

i CHAINNING IN THIS TEST

12065 102520 CHNS: SUBZL 90,0

12066 40127 STA 0, CYLN ;SET CYL 1

12067 6205 JSR @DADD ;>SET DISK ADDR

12070 0 0

12071 O 0

12072 1 1

12073 56167 JSR €DRCMD

12074 400 SEEK

12075 144 144

12076 6170 JSR @RWCMD sFORMAT SECT O

12077 1400 FMAT

i2100 30462 WBUFF

12101 — F4 74

> DONE, CHECK STATUS

12102 6202 CHN1i: JSR @CKCS

12103 40000 RWDN

12104 12107 CHNiA ; GOOD STATUS

12105 6166 JSR @ERROR >BAD STATUS

12106 12243 CHNEB

iPRIME WBUFF WITH A DATA PATTERN AND WRITE IT OUT TO THE CHAINED SECTOR

i>AS REFERENCE

12107 6176 CHNIA: JSR —- @PRIME

12110 30442 WBUFF

12111 52525 52525

12112 125252 125252

12113 400 400 :

12114 6170 JSR @RWCMD WRITE DATA

i2115 3400 WRITE

12116 30462 WBUFF

12117 50 50

; DONE, CHECK STATUS

12120 6202 CHNIB: VSR CKCS

12121 40000 RWDN

12122 12125 CHNiC ; LOOKS GOOD

12123 6146 JSR ERROR ; DOES NOT

12124 12251 CHNEB+ONE

sREAD DATA BACK INTO RBUFF
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12125 6170 CHNIC: JSR @RWCMD

12126 Oo READ
12127 50462 RBUFF

12130 24 24

; DONE, CHECK STATUS AND RBUFF

12131 6202 CHNID: JSR @CKCS

12132 40000 RWDN

12133 12136 CHNIE ; OK

12134 6146 JSR @ERROR

12135 12257 CHNEB+TWO

12136 6174 CHNIE: JSR @DCMP ; COMPARE DATA

12137 400 400

12140 12143 CHN2 ;GO00D DATA

12141 6166 JSR ®ERROR iBAD DATA

12142 12265 CHNEB+THREE

;SEEK TO CYLINDER O TO WRITE THE CHAIN HEADER TO SURF O, SECT 0

12143 102400 CHN2: SUB 0,0

12144 40127 STA O,CYLN ;SET CYL O

12145 6167 JSR @DRCMD

12144 400 SEEK

12147 24 24 |
12150 6170 JSR @RWCMD ;WRITE HEADER

12154 600 WHDR

12152 12240 CHDR

12153 50 50

; DONE, CHECK STATUS

12154 6202 CHNZA: JSR @CKCS

12155 40000 RWDN

12156 12161 CHN2B ; GOOD STATUS

12157 6166 JSR @ERROR ;NOT SO GOOD

12160 12273 CHNEB+FOUR

;READ HEADER BACK INTO RBUFF

12161 6170 CHN2ZB: JSR @RWCMD

12162 3600 RHDR

121463 50462 RBUFF

12164 24 24

; DONE, CHECK STATUS

12145 6202 CHN2C: JSR @CKCS

12164 40000 RWDN

12167 12172 CHN2D ;OK

12170 §=©6146 JSR @ERROR ;NOT OK
12171 12301 CHNEB+F I VE

+VERIFY THAT THE CHAIN HEADER WAS WRIITEN CORRECTLY

12172 30116 CHN2D: LDA 2,» RBUF

W173 350154 STA 2, RBFP i SET READ POINTER

12174 24415 LDA 1, CHDRA

12175 44153 STA 1,WBFP *>SET WRITE POINTER
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12176

12177

12200

12201

12202

12203

12204

12205

12206

12207

12210

lee2ie2

12213

34051

174400

22154

26153

106414

407

10154

10153

175404

771

404

12240

6166

12307

CHN2ZE:

CHDRA:

CHN2F :

LDA 3.K3

NEG 3,3 sWORD COUNT

LDA O,@RBFP ;GET READ WORD

LDA 1,@WBFP ;GET WRITE WORD

SUB# 0.1,S2R i MATCH?

JMP CHN2F +NO

ISZ RBFP

ISZ WBFP

INC 3,3,SZR i+ DONE?

JMP CHN2ZE s;NOT YET

JMP CHNS > YES

CHDR

JSR @ERROR

CHNEB+SI X

;PRIME RBUFF WITH ALLONES DATA THEN READ DATA FROM SECT O

12232

12233

12234

12235

12236

1223/7

12-40

12241

12242

12243

12244

12245

12246

12247

12250

6174

400

12237

6166

12323

2114

40000

0
1 .

>NOW VERIFY THAT DATA

CHNGB:

CHNSC:

CHDR:

12214 6176 CHN3: JSR @PRIME

12215 350462 RBUFF

12216 177777 ~4

12217 177777 -1

12220 400 400

lelel 6170 JSR @RWCMD

12222 0 READ

12223 90462 RBUFF

12224 74 74

;DONE, CHECK STATUS

12220 6201 CHNGA: JSR €CKCK

t2226 40000 © RWDN

12227 12232 CHNSB ; STATUS OK

12230 6166 JSR @ERROR +>NO GOOD

leesi 12315 CHNEB+SE VEN

IN RBUFF 1S READ FROM THE ALTERNATE SECTOR

JSR @DCMP ; COMPARE DATA

400

CHN3C 3; TRUE

JSR @ERROR > FALSE

CHNEB+E I GHT

JMP @NTST

40000

0

1

;###e ERROR MESSAGE BLOCKS #e#

12102 CHNEB: CHN1

12076

23271

&

j

15

CHN1-4

FMTG

&

1

15

TAS



12251

12252

12293

12254

12255

12256

122957

12260

12261

12262

12263

12264

12265

12266

1226/7

12270

12271

Le2/e

12273

l2274

12275

12276

1ee77

12300

12301

12302

12303

12304

12305

12306

129307

12310

12311

12312

12313

12314

12315

12316

12317

12320

12321

12322

123293

129324

12325

12326

12327

12330

12120

12114

23206

15

121391

12125

23214

15

12136

12125

22750

16

14

122742

12154

12145

23117

&

1

19

12165

12161

23140

&

1

15

12200

121461

22730

16

14

122742

12225

12214

23522

&

1

15

12232

12214

23520

122750

129541

123560

CHNIB ;1

CHN1B-4

WOT

&

1

15

CHNID i2

CHN1IC

RDT

&

1

is

CHNIE ;3

CHNIC

DWC

16

14

CASWB

CHN2A 34

CHN2+2

WHD

&

1

19

CHN2C 55

CHN2’B

RHD

a)

j

15

CHN2E 36

CHN-B

HWC

16

14

GAGSWB

CHN3A 3; 7

CHN3

RDFC

&

1

15

CHNSB i8

CHN3

RDFC

€DWC

@NFCS

CFCS

4.39
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;#### DOUBLE CHAIN SECTOR ###+#

i VERIFY THAT WHEN ATTEMPTING TO READ DATA FROM AN ALTERNATE CHAINED SECTOR

;WHICH IS CHAINED BACK TO THE ORIGINAL SECTOR WIIL CAUSE AN RW TIMEOUT

+ THIS TEST USE THE ALTERNATE TRACK AS SET UP IN THE PRECEDING TEST

12331 6177 DCHN: JSR CSET

12332 25127 DCHNT

12333 129336 DCH

12334 12433 CBSC

12335 0 | 0

;SEEK TO CYLINDER 1 TO WRITE THE CHAIN HEADER TO THE CHAINED SECTOR

12336 102520 DCH: SUBZL 0,0

12337 40127 STA 0, CYLN >SET CYL 1

12340 6167 JSR @DRCMD >SEEK THERE

12341 400 SEEK

12342 144 144

12343 6170 JSR CRWCMD +>WRITE HEADER

12344 600 WHDR

12345 12406 CHDR 1

12346 — FA 74

; DONE, CHECK FOR RW & DRY DONE STATUS |

12347 6201 DCHi: JSR @CKCK |

12350 40000 RWDN om

12351 12354 DCHiA ; GOOD STATUS a |

12352 6166 JSR @ERROR ;BAD STATUS

12353 12411 DCHEB

>PRIME RBUFF WITH ALL ONES DATA THEN SEEK TO CYL O

12354 6176 DCHIA: JSR @PRIME

12355 50462 RBUFF

12355 177777 as |

12357 177777 —{

12340 400 400

12361 102400 SUB 0,0

12362 40127 , STA O, CYLN ;SET CYL O

12363 6167 JSR @DRCMD ;SEEK TO CYL O
12364 400 SEEK

12345 24 24

>NOW TRY TO READ DATA FROM SURF O, SECT O

12366 6170 DCHIB: JSR @RWCMD

12367 0 READ

12370 50462 RBUFF

12371 3720 3720

; DONE, CHECK FOR RW & DRV DONE + RW TIMEOUT + RW FAULT STATUS ©

12372 6201 DCHIC: JSR @CKCK

12373 40005 RWDN+RWT O+RWFT

12374 12377 DCHID ; TIMEOUT OK

12375 6166 JSR G@ERROR iNOT THAT
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12376 12417 DCHEB+ONE

iVERIFY THAT NO DATA HAS BEEN READ INTO RBUFF

12377 22116 DCHID: LDA O,@RBUF ;GET iST WORD

12400 126000 ADC 1,1

12401 122415 SUBH 1,0, SNR ; DIFFERENT?

12402 403 JMP DCH2B iNO

12403 6166 JSR @ERROR ;>NOT SUPPOSED TO

12404 12425 DCHEB+TWO

12405 2114 DCH2B: JUMP CNTST

12406 40001 CHDR1: 40001

12407 0 O

12410 0 0

;#eRE ERROR MESSAGE BLOCKS xex%

12411 12347 DCHEB: DCHI1

1W4i2 123936 DCH

124139 23117 WHD

12414 & 6

12415 j 1

12416 15 19

12417 12372 DCHiIC 31

12420 12366 DCHIB

12421 23214 RDT

12422 6 &

12423 j j

12424 15 15

12425 129377 DCHID ;2

12426 129346 DCHiB

12427 «23612 VARD

12430 123627 @RDDC

12431 1239214 @RDT

12432 123647 CABRT
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;#### BAD ALTERNATE SECTOR x#*

;VERIFY THAT WHEN ATTEMPTING TO READ DATA FROM A CHAINED BAD SECTOR

*WILL CAUSE THE OPERATION TO BE ABORTED

i THE ALTERNATE SECTOR WAS SET UP IN THE PRECEDING TEST

12433 6177 CBSC:

12434 25141

12435 12440

12436 12632

12437 0

>SEEK TO

12440 126520 CBS:

12441 44127

12442 6167

12443 400

12444 144

12445 6170

124464 600

12447 12563

12450 74

*+DONE, CHECK FOR RW &

12451 6201 CBS1:

12452 40000

~—612453)— «12456

12454 656166

12455 12566

JSR

CBSCT

CBS

RF IFO

0

SUBZL

STA

JSR

SEEK

144

JSR

WHDR

CHHDa2

74

@SET

CYLINDER 1 TO WRITE A THE HEADER WITH BAD SECTOR BIT SET

1,1

1,CYLN

@DRCMD

sSET CYL 1

e@RWCMD ;+WRITE HEADER

DRV ATTEN STATUS

JSR @CKCK

RWDN

CBS1A ; GOOD STATUS

JSR GERROR iBAD STATUS

CBSEB

>READ HEADER BACK INTO RBUFF AND VERIFY IT

12456 6170 CBS1A: JSR @RWCMD

12457 3600 RHDR

12460 50462 RBUFF

12461 24 4

12462 24501 CBS1IB: LDA 1,CHHD3 ;GET WRITE WORD O

12463 22116 LDA O,@RBUF ;READ WORD O

12464 106415 SUB# O,.1,.SNR i AGREE’?

12465 404 JMP CBS2 > VES

12466 44141 STA 1, ACN i SAVE WRITE WORD

12467 6166 JSR @ERROR iNO

12470 12574 CBSEB+ONE

i;PRIME RBUFF WITH ALL

12471 6176 CBS2:

12472 50462

12473 177777

12474 177777

124795 400

12476 102400

12477 40127

12500 6167

12501 400

12502 24

ONES DATA THEN SEEK TO CYLINDER O

JSR @PRIME

RBUFF

-]

—1

400

SUB 0,0

STA QO, CYLN SET CYL O

JSR €DRCMD

SEEK

24

142.



iNOW TRY TO READ DATA

; DONE,

12503

12504

12505

12506

12507

12510

12511

12512

12513

6170 CBS2A:

Oo

50462

74

6201 CBS2B:

40101

12514

6166

12602

CHECK FOR RW &

FROM CHAINED BAD SECTOR

JSR

READ

RBUFF

74

@RWCMD

DRV DONE + BAD SECT + RW FAULT STATUS

JSR €CKCK

RWDN+BSC T+RWFT

CBS2C ; CORRECT STATUS

JSR @ERROR ; INCORRECT

CBRSEB+TWO

>SEE IF READ OPERATION WAS ABORTED

12514

12515

12516

12517

12520

12521

@6116 CBS2C: LDA

176000

166415

403

6166

12610

i CHECK POSITION

> DONE,

leSee

12523

12524

12525

12526

12527

12530

12531

12502

;RESTORE

12533

12534

12535

12536

12537

12540

12541

12542

12543

12544

12545

12546

12547

12590

12551

12552

12553

6170

34600

90462

24

44127

62059

O

O

100123

6170

1400

30462

90

10127

5167

400

24

6170

1400

30462

OF RW

CBS3:

CHECK CYLNDER WORD OF

126400 CBS3B: SUB

1,@RBUF ;GET 1ST WORD

ADC 3.3

SUB# 3,1,SNR ;SAME DATA?

JMP CBS3 ;YES

JSR CERROR i NO

CBSEB+THREE

HEADS

JSR @RWCMD

RHDR

RBUFF

a4

HEADER IN RBUFF

32eiid6 CBS3A: LDA 2: GRBUF

1951213 MOVR# 2,2,SNC iCYL OF

403 JMP CBS3B i YES

6166 JSR CERROR >NO

12616 CBSEB+FOUR

HEADERS OF CYLINDERS O AND 1 BACK TO NORMAL BEFORE LEAVING

1,1

1,CYLN

@DADD

STA

JSR

0

0

CSTRK

JSR

FMAT

WBUFF

90

SZ

JSR

SEEK

24

JSR

FMAT

WBUFF

SET CYL O

+SET DISK ADDR

e€RWCMD sFORMAT CYL O

CYLN

¢@DRCMD

>SET CYL 1

@RWCMD

143



i DONE,

12594

12595995

12556

12557

12560

12561

12562

12563

12564

12565

125646

12567

12570

12571

12972

12973

12574

12575

12576

12577

12500

12601

12602

12603

12604

12605

12606

12507

12610

12611

12612

12613

12614

12615

12616

12617

12620

12621

12622

12623

12624

12625

12626

12627

12630

12631

74

CHECK STATUS

6202 CBS3C:

40000

12562

6166

12624

2114 CBS3D:

100001 CHHD3:

O

O

12451 CBSEB:

12440

23117

&

1

19

12462

12456

23140

6

14

i

12507

12503

23214

123506

1

15

12514

12507

23214

123506

123575

123647

12526

12522

23697

123140

123673

123703

12555

129533

23271

6

1

15

6

74

JSR @CKCS

RWDN

CBS3D ; OK

JSR @ERROR

CBSEB+F I VE

JMP CNTST

100001

O

O

;###e ERROR MESSAGE BLOCK #4

CBS1

CBS

WHD

1

15

CBS1B

CBSIA

RHD

&

14

oi

CBS2B

CBS2A

RDT

@F BCS

1

iS

CBS2Cc

CBS2B

RDT

€FBCS

CF TA

CABRT

CBS3A

CBS3

HP OS

@RHD

CNCYO

CACYO

CBS3C

CBS3B

FMTG

&

1

15

{ye



iCHECK 16 WORDS

12677

12700

12701

-~ PAGE S2 -

; #eeH READ FIFO BUFFER ###*

6174

a2

12704

RFF1D: JSR

Le

RFFIE

> TEST THE ABILITY OF THE CONTROLLER TO READ CONTENTS OF ITS FIFO BUFFER

12632 6177 RFIFO: JSR @SET

12633 295152 RFFI

12634 12637 RFF

12635 12727 ENDD

12636 0 0

;PRIME WBUFF WITH A DATA PATTERN AND WRITE IT OUT TO SURF O. SECT O

12637 6176 RFF: JSR @PRIME

12640 30462 WBUFF

12641 125252 1259252

12642 392525 DL 0LD

12643 422 422

12644 6205 JSR @DADD iSET DISK ADDR

12645 0 0

12646 () 0

12647 1 1

12650 6170 RFF1: JSR @RWCMD +>WRITE DATA

12651 3400 WRITE

12652 30462 WBUFF

12653 74 74

;DONE, CHECK CONTROL STATUS

12654 6202 RFFIA: JSR €CKCS

12655 40000 RWDN

12656 12661 RFFiIB ; STATUS OK

12657 6166 JSR @ERROR

12660 12705 RFFEB

i>CLEAR RBUFF, ISSUE A CLEAR THEN A READ BUFFER COMMAND

12661 6176 RFF1B: JSR @PRIME

12662 30462 RBUFF

12663 0 0

12664 0 0

12645 AQ 40

12666 6170 JSR €RWCMD

12667 3200 RDBF

12670 350462 RBUFF

12671 24 24

*>DONE, CHECK CONTROL STATUS WORD

12672 6202 RFFIC: JSR €CKCS

12673 40000 RWDN

12674 12677 RFF1D ; GOOD STATUS

12675 6166 JSR @ERROR ;BAD STATUS

12676 12713 RFFEB+ONE

IN RBUFF TO SEE IF SAME AS IN WBUFF

@DCMP iCALL DATA COMPARE

; GOOD DATA

Li



12702 6166 JSR @ERROR > BUM DATA

12703 12721 RFFEB+TWO

12704 2114 RFF1IE: JMP @NTST ; QUIT

; *##% ERROR MESSAGE BLOCKS ##x*#

12705 12654 RFFEB: RFFIA

12706 12650 RFF i

12707 23206 WDT

12710 6 6

12711 1 1

12712 19 15

12713 12672 RFFiIC 31

12714 12661 RFF1B

12715 295152 RFF I

12716 & &

12717 i 1

12720 15 iS

12721 12677 RFFID i2

12722 12661 RFF1B

12723 22750 DWC

12724 16 16

12725 14 14

12726 122742 CASWB

; #eee END OF DRIVE TEST ####

iPRINT PASS NUMBER THEN RECYCLE TEST

12727 6155 ENDD: JSR GPRINT ;“PASS"

12730 20005 PAST

12731 10146 1S2Z PASS ; COUNT PASSES

127932 24146 LDA 1,PASS

12733 6154 JSR @DECN ;PRINT PASS COUNT

12734 2401 JMP @. +1

12739 6400 RECAL

TU
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iDRIVE EMULATOR TEST SECTION

i ###e READ OFFSET COMMAND EQUATES ###+#

1000 OF SF

1200 OF SR

1000 s;READ OFFSET FORWARD

1200 +READ OFFSET REVERSE

;#### DISK ADDRESS FIELD EQUATES xx

20 VOLi = 20

0 HO = 0

2000 Hi = 2000

4000 H2 = 4000

10000 H4 = 10000

20000 H10 = 20000

40000 H20 = 40000

0 SO = 0

40 Sl = 40

100 S2 = 100

140 S3 = 140

200 S4 = 200

300 S6 = 300

400 S10 = 400

440 Sli = 440

500 S14 = 600

740 817 = 740

1000 S20 = 1000

1100 S22 = 1100

1240 S25 = 1240

1400 S30 = 1400

1740 S37 = 1740

37 Ni = 37

36 N2 = 36
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13000 -LOC 13000

;#v#e RELEASE DRIVE #44

; ISSUE A RELEASE DRIVE COMMAND FOLLOWED BY A CLEAR.

;STATUS FOR ALL DONE RESET

13000

13001

13002

13003

13004

; RELEASE

13005

13006

13007

13010

13011

13012

;CHECK STATUS FOR ALL

13013

13014

13015

13016

13017

13020

CHECK CONTROLLER

6177 RLDO: JSR @SET

24406 RL DOT

13005 RLD

13027 DRDS

0 0

DRIVE THEN CLEAR COMMAND

6206 RLD: JSR @SKCMD

1600 RLSD

© DRVO

0 O

a4 a4

4257 JSR NNIOC

CLEARED

6202 RLD1: JSR @CKCS

O O

13020 +3

5156 JSR G@ERROR i; SOMETHING WRONG

13021 RL DEO

2114 JMP @NTST

;###H ERROR MESSAGE BLOCK tex

13021

13022

130293

13024

13025

130264

13013 RLDEO: RLD1

130095

21736

1

1

121445

RLD

CL DA

1

i

€DATIS3

THs
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;###e DRIVE DONE STATUS #84

i TEST SETTING OF EACH DRIVE DONE (ATTENTION) STATUS BY ISSUING A REACL

i COMMAND TO THE RESPECTIVE DRIVE ONE AT 4 TIME

13027 6177 DRDS: JSR @SET

130390 24216 DR DNT

13031 13034 DDS

13032 13103 REHD

13033 0 O

13034

13039

13036

~—13037

13040

13041

13042

13043

13044

13049

13046

13047

13050

139001

13052

30427 DDS:

1000

40403

6206 DDS}:

200

()

0

90

21001 DDSIA:

40402

5202

0

13093

6146

13075

»>CLEAR DRIVE DONE AND

LDA

LDA

STA

JSR

RCAL.

0

0

50

LDA

STA

JSR

0

. +3

JSR

DDSEO

i>GET DRIVE NUMBER FROM TEST LIST AND ISSUE A RECAL.

2» DRDL

0,0,2 ;DRV #

O.,DDSi+t2 ; SET IT

ESKCMD i ISSUE RECAL

*>GET REFERENCE STATUS FROM LIST AND CHECK IT AGAINST DIA

O, 1,2

0,. +2 > SET REF

@CKCS » CHECK STAT

> ALL RIGHT

@ERROR i>NOT ALL RIGHT

BUMP LIST POINTER, QUIT IF END OF LIST

13053 101120 MOVZL 0.0

13054 A211 JSR DDOA >CLEAR DONE

13055 151400 INC ere

13056 151400 INC ere

130957 21000 LDA 0,0,2 iNEXT DRV

13060 101112 MOVL# 0,0,S52C iEND?

13041 2114 JMP @NTST iYES, QUIT

13062 794 JMP DDS+2 >NO, MORE

*>DRIVE NUMBER AND DONE STATUS BIT LIST

13063 13064 DRDL: . +1

130644 0 DRVO

13065 20000 20000

13056 40 DRV1

13067 10000 10000

13070 100 DRV2

13071 4000 4000

13072 140 DRV3

13073 2000 2000

139074 177777 —J i; END

>##HH ERROR MESSAGE BLOCK xx

13075 130446 DDSEO: DDSIA+2

149



13076

13077

13100

13101

13102

13035

21710

15

19

DDS+1

DRAT

15

1S

4 50
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; ##t+% READ EMULATOR HEADER sex *

iREAD HEADER FROM & DIFFERENT LOCATIONS IN EMULATOR

i DONE.,

13110

13111

13112

13113

i3ii4

i31i5

13116

{3117

13120

13121

13122

13123

13124

13125

13126

13127

13130

A313!

13132

30457

90142

21000

40415

21001

40414.

25002

44422

25003

44421

155000

24052

137000

94426

6206

400

()

0

a4

REH:

REHI1:

13133 6176

13134 350462

13135 177777

13136 177777

13137 4

13140 6207

13141 QO REHIA:

13142 0

13143 30462

13144 90

CHECK STATUS

13145 6201 REH2:

13146 40000

13147 13152

13150 6146

13151 13251

s> INITIALIZE TEST PARAMETER LIST POINTER,

;READ CALLING PARAMETERS OF SUBROUTINES RESPECTIVELY

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

STA

MOV

LDA

ADD

STA

JSR

SEEK

MOD4
i>PRIME RBUFF WITH 4 WORDS OF

JSR

RRUFF

—]

JSR

RWDN

REH2A

JSR

REHEO

i COMPARE HEADER IN RBUFF VS

13103 6177 REHD: JSR @SET

i3104 24426 REHDT

13105 13110 REH

13106 13265 TPRL

13107 0 0

COPY ENTRIES TO THE SEEK AND

2, TPL

2» SAVP

0,02

O,REHI+2 ; SET

0,1,2

O,REHI+3 ; SET

1,2,2

1,REHIA ; SET

i,3.2

1,REH1At+1; SET

ert

1,K4

1,3

3, REHPAt+1; SET

;SET LIST POINTER

SEEK DRV#

SEEK CYL #

READ CMD

DISK ADDR

HEADER REF ADDR

i ISSUE SEEK TO THE INITIALIZED CYLINDER

@SKCMD

-1 THEN READ FORMAT INTO IT

@PRIME

@EMCMD

€CKCK

; LOOKS GOOD

@ERROR ;LOOKS BAD

REFERENCE

151



13152 6210 REH2A: JSR @CRBUF ;CALL COMPARE

13153 () O

13154 4 4

13155 13160 REH2ZB ;NO ERROR

13156 6166 JSR ERROR

13157 13257 REHEO+ONE

i DO NEXT GROUP IN LIST IF NOT ALREADY THE LAST ONE

13160 30142 REH2B: LDA 2» SAVP

13161 24055 LDA 1,K10

13162 133000 ADD 1,2 i; INDEX

13163 21000 LDA 0,0,2 i CHECK ENTRY

13164 101113 MOVL# 0.0,SNC ; END?

13165 724 JUMP REH+1 sNO. GQ DO IT

13166 2114 JMP CNTST >F INISH

i TEST PARAMETER GROUPS

iWORDS O-1 FOR SEEK, 2-3 FOR READ, 4-7 FOR HEADER REFERENCE

13167 13170 TPL: . +!

13170 O DR VO

13171 901 v0 1

13172 3600 RHDR

13173 40077 H20+S1+Ni1

13174 901 v0 1

ISi75 40040 H2O+S1

13176 | O O

13177 O O

13200 2Q DRVO+VOL 1

13201 202 VO2

13202 3600 RHDR

13203 20137 H10O+S2+N 1

13204 2902 2902

13205 20100 H10+52

13206 O O

13207 8) O

13210 40 DRV1

13211 904 904

13212 3640 RHDR+DRV 1

13213 10237 H4+S4+N1

13214 4904 4904

19215 10200 H4+54

13216 0) 0

13217 () 0

13220 100 DRV2

13221 210 910

Ii3e22 3700 RHDR+DRV2

13223 4437 H2+S10+N1

13224 10510 10510

13229 4400 H2+S10

13226 Q 0)

13227 O O

13230 140 DRV3

13231 920 20

1?



13232

13233

13234

13235

13236

138297

13240

13241

19242

13243

13244

13245

13246

13247

13250

3740

3037

14520

3000

0

0

140

1240

3740

1277

17240

1240

0

0

177777

RHDR+DRV3

Hi+S20+N 1

14520

H1+S20

O

0

DRV3+VOL i

1240

RHDR+DRV3

HO+S25+N 1

17240

HO+S25

O

O

-4 ; END

;##eE ERROR MESSAGE BLOCKS s##¥*

13251

13292

13293

13294

13255

132096

132957

13240

13261

13262

13263

13264

13145 REHEO: REH2

13126

24400

Sie1

139152

13126

22730

1293716

14

i

REH1

RF IT

6

\

15

REH2A

REH1

HWC

€EHDW

14

el

153
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;#H#HH TRESPASS & RELEASE DRIVE ##x#

; CHECK EMULATOR HEADER WORD FOR DRIVE TRESPASSED AND RELEASED INDICATION
s;AF TER THE RESPECTIVE COMMAND WAS ISSUED

13265 6177 TPRL: JSR @SET

13266 24441 TPRLT

13267 13272 TPR

13270 139357 DSAB

13271 0 O

> ISSUE A TRESPASS COMMAND TO DRIVE 2

13272 6206 TPR: JSR @SKCND

13273 2000 TRES

13274 100 DRV2

13275 0 0

13276 a4 aA

»>READ HEADER FROM TRESPASSED DRIVE

13277 6207 TPR1i: JSR CEMCMD

13300 3700 RHDR+DRV -?

13301 37 HO+SO+N1

13302 50462. RBUFF

13303 a4 alt

> DONE. CHECK HEADER WORDS VS REFERENCE

13304 6210 TPRIA: JSR @CRBUF > CALL COMPARE

13305 193333 TREFO

13306 4 4

133907 13312. TPRe ; CHECKED OUT

13910 56166 JSR CERROR > CRAPPED OUT

13311 13343 TPREO

; ISSUE A RELEASE COMMAND TO DRIVE 2

13312 6206 TPR2: JSR @SKACMD

13313 1600 RISD

13314 100 DRV2

13915 O oO

13316 a4 att

i; DONE. READ HEADER FROM RELEASED DRIVE

13317 6207 TPR2A: JSR CEMCMD

13320 3700 RHDR+DRV2

13321 37 HO+SO+N1

13322 30462 RBUFF

13323 24 | a4

;DONE. COMPARE HEADER WORDS VS REFERENCE

13324 6210 TPR2B: JSR @€CRBUF

139325 13397 TREF 1

13326 4 4

13327 13332 .+3 ; EXCELLENT!

13330 5146 JSR G@ERROR Oe HS+

1 4uy



13331

13332 —

13351

2114

TPREO+0NE

JMP

iHEADER COMPARE REFERENCE

13333

13334

13335

13336

139337

13340

13341

13942

33240 TREFO: 33240

0 0

0 O

0) QO

13240 TREF1: 13240

0 0

0 0

Q O

CNTST

;#### ERROR MESSAGE BLOCKS #«##

13343

13344

13345

13346

13347

13350

13391

13352

13493

13354

130955

13356

13304 TPREO: TPRIA

13272

23731

15

14

a]

13324

13312

23741

15

14

zi

TPR

TPD

1D

14

=]

TPR2B

TPR2

RELS

15

14

el
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13357

13350

13361

13362

13363

i; SEEK TO

13364

13365

13346

13367

13370

13371

13372

13373

13374

13375

13376

13377

13400

13401

13402

13403

13404

13409

13406

- PAGF 38 -

6177

24456

13364

13607

0

5206

400

0

1540

1750

*+CHECK WRITE PROTECTED,

DSAB:

DSA:

30421 DSA1:

21000

101005

430

29001

44405

4211

4242

40133

6203

¢)

13407

6166

13521

13407 151400

13410 151400

13411

13412

13413

13414

13415

134164

13417

13420

13421

13422

13423

13424

134295

13426

761

DSAIA:

13413 DSEL:

2600

11000

2540

14000

2700

0

2740

90000

0

i; ISSUE FORMAT COMMAND

5207 DSA2:

1400

37

JSR

DSABT

DSA

DSBB

QO

CYLINDER 1540

JSR

SEEK

DRVO

1540

1750

iCHECK DRIVE READY STATUS IN

LDA

LDA

MOV

JMP

LDA

STA

JSR

JSR

STA

JSR

O

.+3

JSR

DSAEB

INC

INC

JMP

_ +i)

BUSY,

;#eHeE CHECK DRIVE STATUS BITS 1,3,.4 & & tex

READY AND RESERVED STATUS IN EACH DRIVE

@SET

@SKCMD

EACH DRIVE

2» DSEL. iDRY SELECT LIST

0,0,2 ;>DRV CMD

0.0, SNR ;>END OF LIST?

DSA2 > YES.

1,1,2 +>GET STATUS REFERENCE

1, DSA1A+1; SET IT

*>BUMP LIST POINTER AND CONTINUE

DDOA ;NO. SELECT DRIVE

DDIB s>READ STATUS

0, DSTA i SAVE IT

@CKDS i CHECK READY ON

;GOOD STATUS

@ERROR ;NOT GN

2,2

ere

DSAI +1

i;DRIVE SELECT COMMANDS AND STATUS REFERENCE

NOOP+DRVO

DRDY+WPRT

NOOP+DRV 1

DRDY+DBSY

NOOP+DRV2

0

NOOP+DRV3

DRDY+RESV

O

TO DRV O

JSR @EMCMD

FMAT+DRVO

HO+SO+4+N 1

15 (,



i DONE,

13427 30462

13430

13431

13432

134233

13434

13435

a4

6202 DSAZA: JSR

40001

13436

6166

13527

WRUFF

24

CHECK FOR RW FAULT IN CONTROL STATUS

€CKCS

RWDN+RWF T

DSAZB 3 CORRECT

JSR CERROR

DSAER+ONE

; INCORRECT

; CHECK FOR ILLEGAL ADDRESS + DRV ERR IN DRIVE STATUS

13436 6203 DSAZB: JSR @CKDS

13437 11101 DRDY+WPR T+RWET+ILCMD

13440 13443 DSA3 i; RIGHT

13441 61456 JSR @ERROR i WRONG

13442 13535 DSAEB+TWO

> ISSUE FORMAT COMMAND TO DRIVE 1

13443 6207 DSA3: JSR gEMCMD

13444 1440 FMAT+DRV1

13445 37 HO+S0+N 1

134465 30462 WRUFF

13447 3720 3720 |

; DONE. CHECK FOR RW TIMEOUT + RW FAULT IN CONTROL STATUS

13450 6202 DSASA: JSR @CKACS

13451 40005 RWDN+RWT O+RWE T

13452 13455 DSAG3B =; OK

13453 5166 JSR @ERROR i;NOT OK

13454 13543 DSAEB+THREE

> CHECK FOR BUSY IN DRIVE STATUS

13455 6203 DSASB: JSR @CKDS

134565 14000 DRDY+DBESY

13457 13462 DSA4 ; GOaD

13460 5146 JSR @ERRGOR » BAD

13461 13551 DSAEB+FQUR

i ISSUE A FORMAT COMMAND TO DRIVE 2

13462 6207 DSA4: JSR CEMCMD

13463 1500 FMAT+DRV2

13464 37 HO+S0+4N I

13465 30462 WBUFF

13446 24 24

;DONE, CHECK FOR DRIVE 2 ATTENTION IN CONTROL STATUS

13467 6202 DSA4A: JSR CCKCS

13470 44000 RWDN+4000

13471 13474 DSA4B_ ; YES

13472 6166 JSR @ERROR iNO

13473 13557 DSAEB+F I VE

LO¢f



13513

13514

13515

13516

13517

13520

13521

13522

13523

13524

13929

13526

13927

13530

13931

13532

13933

13534 —

13539

13536

135937

13540

13541

13542

13543

13544

13545

6203 DSASB: JSR

90000

13520

6166

13601

2114

>CHECK FOR DRIVE NOT READY IN DRIVE STATUS

13474 6203 DSA4B: JSR @CKDS

13475 0 0

13476 13501 DSAS ;1T IS THAT

13477 6166 “JSR ERROR ;NOT SO
13500 13565 DSAEB+SI1 X

; ISSUE A FORMAT COMMAND TO DRIVE 3

13501 6207 DSAS: USR BEMCMD

13502 1540 FMAT+DRV3

13503 37 HO+SO4N1

13504 30462 WBUFF

13505 24 74

;DONE, CHECK FOR DRIVE 3 DONE IN CONTROL STATUS

13506 6202 DSASA: USR @CKCS

13507 42000 RWDN+2000

13510 13513 DSA5B. ; OK

13511 6164 JSR @ERROR ;NOT OK

13512 13573 DSAEB+SEVEN

> CHECK FOR DRIVE RESERVED IN DRIVE STATUS

€CKADS

DRDY+RESV

. +3 i; RESERVED

JSR @ERROR ;NO

DSAEB+E I GHT

JMP CNTST > Al.L DONE

;##eH ERROR MESSAGE BLOCKS ####

13402 DSAEB: DSAILA

13372

23750

\
r

es

16

13431

13424

23762

&

1

19

13436

13424

23779

&

2

16

13450

13443

23762

DSAI+1

RDYS

\

=

16

DSA2A

DSA2

SSCK

&

i

15

il

DSA2ZB 32

DSA2

WPFT

&

2

16

DSA3A

DSA3

SSCK

i3

195%



13546

13547

13590

i355!

135902

13953

13504

13999

13556

13997

13560

13961

13562

13563

13564

135965

13566

134567

13570

13571

13572

13573

13574

135795

13576

139577

13600

13601

13602

12603

13404

13605

13606

19

13455

13443

22671

16

13467

13462

21710

1S

13474

13462

22659

16

13506

13501

£1710

19

13513

13501

22969

a.

16

&

i

1S

DSAS3B

DSA

DBS

6
po

2

16

DSASA

DSA4

DRAT

&

1

19

DSA4B

DSA4

DNST

é
a

=

16

DSASA

DSAS

DRAT

&

1

15

DSASB

DSAS

DRST

&

-

16

/

159



- PAGE 59 -

;#HEH CHECK DRIVE STATUS BITS 0,9 & 10-12 xKKx

;CHECK SETTING OF ILLEGAL CYLINDER, ILLEGAL COMMMAND,

i>DRIVE ERROR STATUS

DRIVE FAULT AND

13607 6177 DSBB: JSR @SET

13610 24456 DSABT

13611 13614 DSB

13612 13655 ~DSCB

13613 O 0

sSEEK CYt. 1740 TO SET ILLEGAL CYLINDER STATUS

13614 5206 DSB: JSR @SKCMD

13615 400 SEEK

13616 0 DR VO

13617 1740 1740

13620 a4 ah

*>DONE, CHECK FOR ILLEGAL CYLINDER STATUS

13621 6203 DSB1: JSR €CKDS

13622 10201 DRDY+ISKA+RWE T

13623 13626 DSB2 ;3GOOD STATUS

13624 61646 JSR CERROR iNO GOOD

12625 13641 DSBEB

»>SEEK CYL 1147 TO SET DRIVE ERROR BIT IN STATUS

136265 6206 DSBe: JSR @SKCMD

13627 400 SEEK

13630 0 DRVO

13631 1147 1147

13632 a4 4

;DONE, CHECK STATUS FOR ERROR

13633 6203 DSB2A: JSR €CKDS

13634 10071 DRDY+DRFL+RWE T

13635 13640 .+3 i ERROR ON

13636 6166 JSR @ERROR >NOT ON

13637 13647 DSBEB+ONE

13640 2114 JMP CNTST s FINISH

;###K ERROR MESSAGE BLOCKS tee

136414 13621 DSBEB: DSBi

13642 ‘13614 DSB

13643 24015 ILCS

153644 i5 15

13645 a 2

13444 16 16

13647 13639 DSB2A_ ;1

13650 13626 DSB2

13451 24046 CDER

13652 i5 15

134653 2 a
13554 ié ié

1 (0



~ PAGE 4&0?

> ##H#eH# DRIVE STATUS CHECK

1396995

134696

13657

13440

13661

i>SEEK CYL

13462

134663

13664

134665

13666

13667

13470

13671

13672

13673

> DONE.

13574

13475

13674

13577

13700

iSEEK TQ

13701

13702

13703

13704

13705

13706

13707

13710

13711

13712

*>READ FORMAT TO

13713

13714

13715

13716

13717

i; DONE,

13720

139721

13722

13723

13724

6177 DSCB:

24456

13662

14020

0

HEE

JSR

DSABT

DSC

FRMS

0

CSET

600 ON DRV O TO FORMAT A SECTOR

5206 DSC:

400

0

600

a4

6207

1400

37

30462

24

56207 DSC1:

3500

37

90452

a4

5206 DSCIA: JSR

400

40

600

4

6207

1440

37

30462

24

JSR @SKCMD
SEEK

DRVO

500

24

JSR

FMAT

HO+SO+N 1

WBUFF

a4

C@EMCMD

READ FORMAT INTO RBUFF

CYL 600 ON DRV 1

JSR so BEMCMD
RHDR

HO+SO+N1

RBUEF

24

@SKCMD

SEEK

DRV1

600

aA

JSR ss @EMCMD

FMAT+DRV 1

HO+SO+4N1

WBUFF

a4

SET DRIVE ERROR STATUS

6207 DSC1B: JSR @EMCMD

3640 RHDR+DRV 1

37 HO+S0+N 1

20462 RBUFF

a4

6201 DSCiC: JSR

40001

139725

6166

13776

;SEEK CYL 600 ON DRV

4

CHECK DRIVE STATUS FOR ERROR

C@CKCK

RWDN+RWF T

DSC2 i FAULT SET

JSR @ERROR sNOT SET

DSCEB

LoL



@SKCMD13725 6206 DSCe2: JSR

13726 400 SEEK

13727 100 DRV2

13730 400 500

13731 24 4

13732 6207 JSR @EMCMD

13733 1500 FMAT+DRV2

13734 37 HO+S0+N1

13735 30462 WBUFF

13736 a4 24

;+READ FORMAT TO SET STATUS

13737 6207 DSC2A: JSR @EMCMD

13740 3700 RHDR+DRV2

13741 37 HO+SO+N1

13742 50462 RBUFF

13743 4 a4

> DONE, CHECK FOR SEEK CYL ERROR STATUS

13744 6201 DSC2B: JSR @CKCK

13745 40001 RWDN+RWE 7

13746 13751 DSC3 ; OK

123747 6146 JSR @ERROR >NOT OK

13750 14004 DSCEB+ONE

i SEEK CYL 600 ON DRV 3 AND FORMAT

;READ FORMAT TO

i; DONE,

13751

13752

13753

13754

13755

13756

13757

13760

13761

13762

13763

13764

13765

13766

13767

13770

13771

13772

13773

13774

13775

6206 DSC:

400

140

600

<4

6207

1540

37

30442

a4

62:07

3740

37

~— 90462

24

6201 DSC3B:

40001

13775

6166

14012

2114

DSCSA:

SET STATUS

JSR @SKCMD

SEEK

DRV3

600

4

JSR @EMCMD

FMAT+DRV3

HO+S0O+N1

WBUFF

a4

JSR GEMCMD

RHDR+DRV3

HO+SO4N1

RBUFF

24

CHECK FOR DRV RESERVED STATUS

JSR @CKCK

RWDN+RWF T

. +3 sRIGHT STATUS

JSR @ERROR i WRONG

DSCEB+TWO

JMP ENTST ; BYE

> #### ERROR MESSAGE BLOCKS x#x+*#

1 6¢4



13776

13777

14000

14001

14002

14003

14004

14005

14006

14007

14010

14011

14012

14013

14014

14015

14014

14017

13720 DSCEB: DSC1IC

13701

24063

&

1

i

13744

13725

24063

15

13770

13751

@4123

19

DSCIA

CDRF

&

i

1

DSC2B

DSC2

CDRF

&

1

15

DSC3B

DSC3

CDRYV

&

i

1o

AQ

L G3



- PAGE 41 -

s#eeH WRITE AND READ FORMAT x %+

;+USE THE FORMAT FUNCTION OF THE CONTROLLER TO FORMAT i SECTOR
;READ AND VERIFY THE OPERATION

i+SEED RBUFF WITH

14020 6177 FRMS: JSR @SET

14021 24467 FRMST

14022 14025 FRM

14023 14147 WRHD

14024 @) 0

;>SEEK TO CYL O TO FORMAT HD O, SECT O

14025 6206 FRM: JSR @SKCMD

14026 400 SEEK

14027 0 DRVO

14030 ¢) 0

14031 90 90

14032 6207 JSR @EMCMD

14033 1400 FMAT

14034 37 HO+SO+4N 1

14035 30462 WRUFF

14036 00 90

*+DONE,. CHECK STATUS

14037 6202 FRM1i: JSR @CKCS

14040 40000 RWDN

14041 14044 FRMI1A ; OK

14042 5166 JSR @ERROR >NOT OK

14043 14111 FRMEB

iCHECK DISK ADDRESS WORD

14044 6204 FRMIA: JSR @CKDA

14045 40 40

14046 14051 FRM2 3 OK

14047 6166 JSR @ERROR sNOT OK

14050 14117 FRMEB+ONE

-1S THEN READ FORMAT INTO IT

14051 6176 FRM2: JSR @PRIME

14052 350462 RBUFF

14053 177777 ~l

14054 177777 1

14055 & &

14056 6207 JSR CEMCMD

14097 3600 RHDR

14060 37 HO+S04+N1i

14061 50462 RBUFF

14062 90 20

*>DONE., CHECK CONTROL STATUS

14063 6202 FRM2A: JSR €CKCS

14064 40000 RWDN

14065 14070 FRM2B ; GOOD ONE

14066 65166 JSR @ERROR +>BAD STATUS

164



14067 14125 FRMEB+TWO

;CHECK DISK ADDRESS INCREMENT

14070

14071

14072

14073

14074

i>VERIFY 6

14075

14076

14077

14100

14101

14102

14103

14104

14105

14106

14107

14110

14111

14112

14113

14114

14115

14116

14117

14120

14121

14122

14123

14124

14125

14126

14127

14130

14131

14132

14133

14134

14135

14136

14137

14140

14141

14142

14143

6204 FRM2B: JSR

40

14075

5166

14133

WORDS

6210

14103

14102

6166

14141

e114

eoocos

@CKDA

40

FRM2C ; RIGHT INCREMENT

JSR ERROR iWRONG THING

FRMER+THREE

OF HEADER ARE ZEROS

FRM2C: JSR @CRBUF

FMB

. +3 ;ALL IS FINE

JSR GERROR s SOMETHING WRONG

FRMEB+FOUR

JMP CNTST > EXIT

FMB: oO

O

O

O

0

0

14037 FRMEB: FRM1i

14025

24570

&

1

19

14044

14025

@1271

&

a3

17

14063

14051

24600

&

1

19

14070

14051

21271

&

3

17

14075

14051

24600

FRM

FM1IT

FRMIA

FRM

DARG

17

FRM2A

FRM2

RF AT

19

FRM2B

FRM2

DARG

17

FRM2C

FRM

RFAT

p#k#e ERROR MESSAGE BLOCKS x## #

rn

LGO9



14144 122730

14145 14

14146 21

CHWC

14

ei

T bb



~ PAGE 62 -

i #### WRITE AND READ HEADER ##**

;WRITE HEADER FROM MEMORY

;READ HEAD BACK AND VERIFY IT

14147 6177 WRHD: JSR CSET

14150 24502 WRHDT

14191 14154 WRH

14152 14260 BSBT

14153 O O

*+SET UP HEAD WORDS IN WBUFF AND WRITE IT QUT TO HD O. SECT O

14154 34115 WRH: LDA 3» WBUF i; WBUFF

14155 102400 SUB 0,0

14156 41400 STA 0,0,.3 iSET WORDS 0 & 1 = O

14157 41401 STA 0,1,3

14160 100000 COM 0,0

14141 41402 STA O,2,3 i SET WORD 2 = ~-1

14162 6207 WRH1: JSR @EMCMD

14163 500 WHDR

14164 37 HO+SO04+N1

14165 30462 WBUFF

14146 90 90

;DONE, CHECK STATUS

141647 6202 WRH1A: JSR @€CKCS

14170 40000 RWDN

14171 14174 WRH2 ; GOOD STATUS

14172 5146 JSR GERROR ; BAD

14173 14230 WRHEB

s;PRIME RBUFF WITH COMPLEMENT QF HEADER WORDS THEN READ HEADER INTO IT

L167

14174 34116 WRH2: LDA 3» RBUF

14175 102000 ADC 0,0

14175 41400 ITA 0,0,3 >WORDS O & 1 = -!1

14177 41401 STA 0,1,3

14200 100000 COM 0,0

14201 41402 STA 0,2,3 *+WORD 2 = O

14202 5207 JSR @EMCMD

14203 3600 RHDR

14204 37 HO+SO+N i

14205 30462 RBUFF

14206 20 90

>DONE, CHECK STATUS

14207 6202 WRH2A: JSR @CKCS

14210 40000 RWDN

144211 14214 WRH2B ; OK

14212 5164 JSR CERROR

14213 14236 WRHEB+ONE

iCHECK DISK ADDRESS WORD

14214 6204 WRH2B: JSR @CKDA

14215 40 40



14216

14217

14220

14221

6146

14244

; VERIFY HEADER IN RBUFF

14221

14222

14229

14224

14225

14226

14227

46210 WRH2C: JSR

30462

3

14227

5166

14252

2114

WRH2C ; OK

JSR gERROR

WRHEB+TWO

€CRBUF

WBUFF

3

_ +3 ; GOOD ONE

JSR @ERROR i; BAD

WRHEB+THREE

JMP ENTST

;###e ERROR MESSAGE BLOCKS ###%

142930

14231

14232

142933

14234

142935

14236

14237

14240

14241

14242

14243

14244

14245

14246

14247

14250

14251 |

14252

14253

14254

14255

14256

14257

14167 WRHEB: WRHIA

14162

24613

&

i

19

14207

14174

24600

b

j

15

14214

14174

21271

&

3

17

14221

14174

22730

16

14

122742

WRH1

WH1T

&

j

19

WRH2A

WRH2

RFit

&

1

1 1

WRH2B

WRHe

DARG

&

3

17

WRH2C

WRH2

HWC

16

14

CASWB

iil

71 (6,3



- PAGE 63 -

;#HRH BAD SECTOR STATUS #4

*>SET UP A BAD SECTOR IN HD 0. SECT 0. WHEN ATTEMPTTING TO READ DATA FROM

14325

iPRIME RBUFF WITH —-1S

6207 BSBe:

+ IT, THE OPERATION WOULD BE ABORTED DUE TO THE BAD SECTOR BIT WAS SET IN

; THE HEADER

14240 6177 BSBT: JSR @SET

14261 25106 BSSTT

14262 14265 BSB

14263 14362 SSDT

14264 0 O

;>SET UP A BAD SECTOR HEADER IN WBUFF AND WRITE IT OUT

14265 34115 BSB: LDA 3, WBUF

14266 102620 SUBZR 0,0

14267 41400 STA 0,0,3 ;WORD O = BS

14270 101120 MOVZL 0;0

14271 41401 STA 0,1,3 ;WORDS 1 & 2 = O

14272 41402 STA 0,2,3

14273 6207 BSB1: JSR @EMCMD

14274 400 WHDR

14275 37 HO+S0+N1

14276 30462 WBUFF

14277 24 24

;DONE, CHECK STATUS

14300 6202 BSBIA: JSR @CKCS

14301 40000 RWDN

14302 14305 BSBiB ; GOOD DONE

14303 6166 JOR @ERROR iBAD DONE

14304 14340 BSBEB

THEN READ HEADER BACK

JSR

14305 6176 BSB1B: JSR @PRIME

14306 50462 RBUFF

14307 177777 ~]

14310 177777 ~4

14311 & &

14312 6207 JSR @EMCMD

14313 3600 RHDR

14314 37 HO+S0+N1

14315 350462 RBUFF

14316 24 4

iDONE., VERIFY HEADER WAS WRITTEN CORRECTLY

14317 6210 BSBIC: JSR @CRBUF

14320 30462 WBUFF

14321 3 3

14322 14325 BSBe2 ; GOOD HEADER

14323 5166 JSR @ERROR sNOT SO GOOD

14324 14346 BSBEB+ONE

i TRY TO READ DATA FROM BAD SECTOR

€EMCMD

164



i DO

14326

14327

14330

14331

0

37

90462

24

READ

HO+S0+N1

RBUFF

24

NE, CHECK FOR BAD SECTOR STATUS

14332

14333

14334

14335

14336

14337

6202 BSB2A: JSR

40101

14337

6166

14354

2114

@CKCS

RWDN+BSC T+RWET

. +3 ; SHOWS OK

JSR BERROR

BSBEB+TWO

JMP @NTST

;###e ERROR MESSAGE BLOCK #2

14340

14341

14342

14343

14344

14345

143464

14347

14350

143951

14952

14353

14354

14355

14396

14357

14360

14361

14300 BSBEB: BSBIA
14273

23117

ule O1
14317

14305

22730

16

14

122742

14332

14325

29106

6

i

15

BSB1

WHD

6

j

15

BSBiIC ;1

~BSB1B

HWC

16

14

CASWB

BSB2A i2

BSBe

BSSTT

6

1

15

4 L()



- PAGE 64 -

;#k### ONE SECTOR DATA WRITE, READ & VERIFY xe

14362 6177 SSDT: JSR @SET

14363 24514 SSDTT

14364 14367 SSD

14365 14607 TSDT

14266 0 Q

; SET DATA PATTERN POINTER AND PRIME WBUFF WITH PATTERN

14367 34536 SSD: LDA 3>PATN

14370 54142 STA 3» SAVP

14371 21400 LDA 0,0,3 >GET PATTERN

14372 101005 MOV 0,0,SNR- ; END?

14373 2114 JUMP @NTST >YES, EXIT

14374 25401 LDA 1,1,23 ;NO. GET 2ND PATTERN WORD

14375 40404 STA 0, SSD1i > SET THEM

143765 44404 STA 1,55D1+1

14377 6176 JSR @PRIME

14400 30462 WBUFF

14401 0 SSD1: O

14402 0 0

14403 400 400

+SEEK TO CYL O AND FORMAT HO, SO

14404 6206 SSDIA: JSR @SKCMD

14405 400 SEEK

14406 0 DRVO

14407 0 O

14410 a4 4

14411 6207 JSR @CEMCMD

14412 1400 FMAT

14413 37 HO+S0+N1

14414 30462 WRUFF

14415 24 4

i}DONE, CHECK STATUS

14416 6202 SSDIB: JSR @CKCS

14417 40000 RWDN

14420 14423 SSD2

14421 6166 JSR CERROR +>BAD STATUS

14422 14543 SSDEB

*>WRITE DATA PATTERN TO SECTOR

14423 6207 SSDe: JSR @EMCMD

14424 3400 WRITE

14425 37 HO+SO+4N1

14426 30462 WRUFF

14427 a4 24

»>DONE, CHECK STATUS

14430 6202 SSD2A: JSR @CKCS

14431 40000 RWDN

14432 14435 S5D2B ; STATUS GOOD

14433 6166 JSR @ERROR is STATUS BAD

TFT



i DONE,

14434

14435

14436

14437

14440

14441

14442

14443

14444

14445

14444

14447

14450

14451

144352

14453

> COMPARE

14454

14455

14456

14457

14460

14551

6176 SSD2B:

90462

0

0O-

400

6207

0

37

90462

24

CHECK STATUS

6202 SSD2C:

40000

14454

6166

14557

55 DEB+ONE

;CLEAR RBUFF BEFORE READ DATA INTO IT

JSR @PRIME

RBUFF

0

O

400

JSR ¢EMCMD

READ

HO+SO+N1

RBUFF

24

JSR @CKCS

RWDN

SSD2D

JSR CERROR ;>BAD STATUS

SSDEB+TWO

DATA, RBUFF VS WBUFF

6174 SSDeD:

400

14461

6166

14565

14461 6207 SSD3:

144462 3000

14463 37

14464 30462

14445 24

i DONE,

14466 6202 SSDS3A:

14467 40000

14470 14473

14471 6166

14472 14573

i; DO READ FORMAT

14473 6207 SSD3SB:

14474 3600

14475 37

14476 350462

14477 24

i DONE,

JSR ¢ DCMP

400

SSD3 i; NO ERROR |

JSR @ERROR ; ERROR

SSDEB+THREE

;USE VERIFY FUNCTION OF CONTROLLER TO VERIFY DATA

JSR @EMCMD

DATV |

HO+SO4+N1

WBUFF

24

CHECK STATUS FOR NO VERIFY ERROR

JSR @CKCS

RWDN

SSD3B ; OK

JSR @ERROR ;NOT OK

SSDEB+FOUR |

TO GET ECC WORDS

JSR @EMCMD

RHDR

HO+SO+N1

RBUFF

24

COMPARE ECC WORDS WITH REFERENCE

14500 30116 SSD3C:LDA 2» RBUF

14501 24052 LDA 1,K4

1 “LP?



14543

14544

14545

149546

14547

14550

14591

14552

14593

14594

14599

14556

14416 SSDEB: SSDiB

14404

6473

&

1

15

14430

14423

23206

&

1

15

SSDIA

FMIA

&

1

15

SSD2A

55D2

WDT

&
i .

15

;##ee ERROR MESSAGE BLOCKS #24

re |

14502 133000 ADD 1,2

14503 950154 STA 2» RBFP ;>SET RBUFF POINTER

14504 34142 LDA 3. SAVP ;REF POINTER

14505 21000 LDA 0,0,2 ;>GET READ ECC

14505 25402 LDA i1,2,3 GET 1ST ECC REF

14507 106414 SSD3E: SUB# 0,1,SZ2R +sMATCH?

14510 406 JMP SSD3D iNO

14511 10154 {SZ RBFP i YES, BUMP POINTER

14512 22154 LDA O,@RBFP ;GET 2ND ECC

14513 25403 LDA 1,3.3

14514 106415 SUB# 0,1,SNR ;OKY%

14515 404 JMP | SSD4 ;YES

14516 44141 SSD3D: STA 1, ACN i3NQ. SAVE REF

14517 5166 JSR GERROR

14520 14601 SSDEB+F IVE

iBUMP PATTERN POINTER THEN CONTINUE

14521 34142 SSD4: LDA 3. SAVP

14522 24052 LDA 1,K4

14523 137000 ADD i,3

14524 544 JMP SSD+1 ;LOOP BACK

i DATA PATTERNS (WORDS O & 1) AND ECC REFERENCE (WORDS 2 &3)

14525 14526 PATN: . +1

14526 134270 134270

14527 56134 96134

14530 62574 62974

14531 77016 77016

149532 27056 27056

14533 13427 13427

14534 114417 114417

14535 15601 15601

14536 105613 109613

14537 142705 142705

14540 150073 190073

14541 47503 47903

14542 0 O

13



14557

14560

14561

14562

14543

14564

14565

14566

14567

14570

14571

14572

14573

14574

14575

14576

14577

144600

14601

14402

14603

14604

14405

14606

14447

14435

23214

&

i

15

14454

14435

22750

16

14

122742

14466

14461

23226

6

1

15

14507

14473

23221

123140

14

«i

SSD2c

SSD2B

RDT

15

SSD2D

SSD2B

DWC

16

14

CASWB

SSD3A

SSD3

VBD

15S

SSDSE

SSD3B

CECC

@RHD

14

a]

1% 4

i 3



- PAGE 65 -

;#eitt TWO SECTOR DATA WRITE & READ ####

14607 6177 TSDT: JSR @SET

144610 24536 TSDTT

14611 14615 TSD

14612 14770 SCHN

14613 O O

i SET UP DISK ADDRESS AT VAROUS COMMAND LOCATIONS

14614 1776 5$37+N2

14615 20511 TSD: LDA O,HLAST ;LAST HD

14616 24776 LDA 1, 7TSD-1

14617 123000 ADD 1,0 s3FORM DISK ADDR WORD

14620 40412 STA O,TSDi+7 ;SET IT

14621 40443 STA 0, TSD2A

14622 40466 STA 0, TSD3A

>SEEK TO CYL 1 TO FORMAT 2 SECTORS STARTING FROM LAST HEAD & SECT

144623 6206 TSD1: JSR @SKCMD

14624 400 SEEK

14425 O DRVO

14626 1 j

14627 24 4

14630 6207 JSR CEMCMD

14631 1400 FMAT

14632 O 0

14633 30462 WBUFF

14634 120 120

i>DONE, CHECK STATUS

14635 6201 TSDIA: JSR @CKCK

14635 40000 RWDN

14637 14642 TSD1B ; STATUS OK

14640 6164 JSR @ERROR > STATUS BAD

14641 14732 TSDEB

;READ ONE HEADER FROM CYL 2, HEAD OO, SECT O

14642 6207 TSD1B: JSR @CEMCMD

144643 3600 RHDR

14644 0 0

14645 50462 RBUFF

14646 120 120

i VERIFY HEADER READ INTO RBUFF VS REFERENCE IN TSHD

14647 6210 TSDIC: USR @CRBUF

14650 14727 TSHD

14691 3 3

14652 14655 TSD2 i NO ERROR

14653 6166 JSR ®ERROR

14694 14740 TSDEB+ONE

i SEEK BACK TO CYL 1 TO WRITE 2

i; AND SECTOR

SECTORS OF DATA STARTING FROM LAST HEAD

1 fd



14695

14656

14657

14640

—14661

14662

14663

14564

14645

14446

6206

400

O

1

a4

6207

3400

0

30462

120

TSD2: JSR

SEEK

DR VO

24

JSR

WRITE

TSD2A: O

WBUFF

120

;DONE, CHECK STATUS

i; SEED RBUFF WITH

144457

14670

14671

14672

14673

6201

40000

14674

6166

14746

TSD2B: JSR

RWDN

TSD3

JSR

@SKCMD

¢CEMCMD

@CKCK

@ERROR

TSDEB+TWO

-1S THEN READ DATA INTO IT

14674 6176 TSD3: JSR 8PRIME

14675 50462 RBUFF

14676 177777 ~4

14677 177777 ~{

14700 1000 1000

14701 5206 JSR 8SKCMD
14702 400 SEEK

14703 O DRVO

14704 i i

14705 24 24

14706 6207 JSR @EMCMD

14707 O READ

14710 QO TSD3A: 0

14711 50462 RBUFF

14712 24 24

; DONE, CHECK STATUS

14713 6201 TSD3B: USR @CKCK

14714 40000 RWDN

14715 14720 TSD3C ;GGOD STATUS

14716 6166 JSR @ERROR i; BAD ONE
14717 14754 TSDEB+THREE

; COMPARE DATA, RBUFF VS WBUFF

14720 6174 TSD3C: JSR @DCMP

14721 1000 1000
14722 14725 .+3 ; GOOD DATA

14723 6166 JSR @ERROR ; BAD DATA
14724 14762 TSDEB+FOUR

14725 2114 JMP @NTST

14726 42000 HLAST: 42000

14727 2 TSHD: 2 ; REFERENCE HEADER BLOCK

14730 O 0

14731 O O

1£ (6



14732

14733

14734

14735

14736

14737

14740

14741

14742

14743

14744

14745

14746

14747

14750

14751

149752

14753

14754

14755

14756

147597

14760

14761

14762

14763

14764

14765

14746

14635 TSDEB: TSDIA

14623

23271

&

1

15

14647

14642

22730

123140

14

al

14467

14455

23206

&

j

15

14713

14674

23214

6

J

19

14720

14674

22750

16

14

14767 122742

TSD1

FMTG

6

i

19

TSDIC

TSD1B

HWC

@RHD

14

21

TSD2B

TSDe

WDT

&

1

15

TSDSB

TSD3

RDT

&

j

{5

TSD3C

TSD3

DWC

14

14

CASWB

;###H ERROR MESSAGE BLOCKS ###%

i 3



i DONE,

i; DONE,

14770

14771

14772

14773

14774

;SEEK TO

14775

14776

14777

15000

15001

15002

15003

15004

15005

15006

15007

15010

15011

15012

15013

15014

15015

15016

15017

15020

15021

15022

15023

15024

15025

15026

15027

150.30

15031

15032

15033

15034

15035

15036

15037

- PAGE 66 —-

; eee SECTOR CHAINING #k H+

> TEST THE ABILITY OF THE CONTROLLER TO READ DATA FROM THE CHAINED SECTOR

6177 SCHN: JSR @SET

29117

14775

15221

0

6206 SCH:

400

0

J

24

6207

1400

77

30462

120

CHECK STATUS

6202 SCHL:

40000

15014

6166

15141

6176 SCHIA: JSR

30462

125252

VeOLO

400

6207

3400

77

30462

120

CHECK STATUS

6202 SCHIB:

40000

15033

6166

15147

6176 SCHIC: JSR

90462

0

O

400

CHNT

SCH

ROFS

0

CYL 1 TO FORMAT A TRACK FOR ALTERNATE SECTORS

JSR @SKCMD

SEEK

DRVO

1

a4

JSR @EMCMD

FMAT

HO+S1+N1

WBUFF

120

JSR @CKCS

RWDN

SCHIA ;ALL OK

JSR @ERROR

SCHEB

i SOMETHING WRONG

iSET A DATA PATTERN IN WBUFF THEN WRITE IT OUT TO SECT 1 OF ALT SECT

@PRIME

WRUFF

129292

92525

400

JSR @EMCMD

WRITE

HO+S1+N1

WBUFF

120)

JSR @CKCS

RWDN

SCHIC ;LOOKS FINE

JSR SERROR + PROBLEM

SC HEB+ONE

;>READ THAT SECTOR BACK INTO RBUFF

@PRIME

RBUFF

O

0

400

1 FH



15040

15041

15042

15043

15044

5207

0

77

90462

120

>DONE, CHECK STATUS

i> VERIFY DATA,

15045

15046

15047

15050

15051

15052

15053

15054

15059

135096

iSEEK TO

15057

15060

1506!

15062

15063

15064

150609

15066

15067

15070

6202 SCHID:

40000

15052

6166

15155

6174 SCHIE:

400

159057

6166

15163

CYL

56206 SCH:

400

0

0

24

6207

600

37

19136

120

i; DONE, CHECK STATUS

15071

15072

15073

15074

15075

6202 SCH2A:

40000

15076

6166

195171

RBUFF VS WBUFF

JSR @EMCMD

READ

HO+S1+N1

RBUFF

120

JSR @CKCS

RWDN

SCHIE ; OK

JSR @ERROR iNOT OK

SCHEB+TWO

JSR eDCMP

400

SCH2 > DATA GOOD

JSR GERROR DATA BAD

SCHEB+THREE

O TO WRITE HEADER TO SECT O

JSR

SEEK

DRVO

O

24

JSR

WHDR

HO+S0+N1

CCHD

120

€SKCMD

@EMCMD

JSR

RWDN

SCH2B ; ALL RIGHT

JSR @ERROR > TROUBLE

SCHEB+FOUR

@€CKCS

*>READ HEADER BACK INTO RBUFF

iVERIFY THAT THE CHAINED HEADER WAS WRITTEN CORRECTLY

15076

15077

15100

15101

15102

15103

15104

15105

15106

15107

15110

6207 SCH2B:

3600

37

90462

120

6210 SCH2C:

15136

3

1Siii

6166

15177

JSR

RHDR

HO+S0+N1

RBUFF

120

CEMCMD

JSR @CRBUF

CCHD

3

SCH3 3 GOOD HEADER

JSR @ERROR *>NO GOOD

SC HE B+F I VE

LFT

> COMPARE HEADERS



; RESET RBUFF THEN READ DATA FROM ALT SECT. IF WORKING

15111

5ile

15113

15114

15115

15116

15117

15120

151i2i

iSi2e

i DONE,

1Si23g

15124

15125

15126

15127

6176 SCH3:

90462

177777

177777

400

6207

O

37

90462

a4

CHECK STATUS

6201 SCHSA:

40000

15130

6166

15205

JSR @PRIME

RBUFF

~-J

—}

400

JSR GEMCMD

READ

HO+S0+N1

RBUFF

24

JSR @CKCK

RWDN

SCH3B

JSR GERROR

SCHEB+SI X

>BAD STATUS

i>VERIFY THAT DATA IS READ FROM THE CHAINED SECTOR

15130

15i3i

15132

15133

15134

15135

6174 SCHSB:

400

15135

6166

15213

2114

i CHAIN HEADER BLOCK

JSR @DCMP

400

. +3

JSR @ERROR

SC HEB+SE VEN

JUMP @NTST

15136 40000 CCHD: 40000

15137

15140

1

1

1

\

; ###* ERROR MESSAGE BLOCKS ###*

15141

15142

15143

15144

15145

15146

15147

15150

151951

19152

15153

15154

15155

195156

15157

15160

15161

15162

15007 SCHEB:

14775

23271

6

j

15

15026

15014

23206

ie O&1

15045

19033

23214

&

i

19

SCHI

SCH

FMTG

&

j

15

SCHiB

SCHIA

WDT

19

SCH1ID

SCHIC

RDT

id

ie

TQ0

> COMPARE RBUFF VS WBUFF

i BAD NEWS

>EXIT TEST



15163

15164

15165

15166

15167

15170

15171

15172

15173

15174

15175

15176

15177

15200

15201

15202

15203

15204

15209

15206

15207

15210

15211

Seite

15213

15214

15215

195216

15217

15220

15052

19033

ee750

16

14

122742

15071

15057

23117

&

j

15

19103

15076

ee 730

16

14

122742

195123

1oilii

23522

&

j

19

195i30

19111

23522

122750

123541

123560

SCHILE

SCH1IC

DWC

16

14

CASWB

SCHAA

SCHe2

WHD

&

j

15

SCH2C

SCH2B

HWC

16

14

CASWR

SCHSA

SCH3

RDFC

6

]

15

SCH3B

SCH3

RDEFC

@DWC

@NEFCS

CFCS

34

36
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j *## ee READ OFFSET #i+

15221 6177 ROFS: JSR @SET

S222 24554 ROFST

15223 1959226 ROF

15224 15433 ENDE

152295 0 O

; SEEK TO CYL 300 TO FORMAT 1 SECTOR

15226 6206 ROF: JSR €SKCMD

15227 400 SEEK

15230 O DRVO

15231 300 300

15232 90 v0

15233 6207 JSR @EMCMD

15234 1400 FMAT

15235 37 HO+SO0+N1

15236 30462 WRUFF

15237 90 v0

i DONE, CHECK STATUS

15240 6202 ROF1i: JSR €CKCS

15241 40000 RWDN

15242 15245 ROFIA ; FINE

15243 5166 JSR @ERROR *>NOQ GOOD

15244 15361 ROFEB

i SET UP A DATA PATTERN AND WRITE IT OUT

15245 6176 ROFIA: USR @PRIME

15246 30452 WRUFF

19247 123556 123556

15250 54321 94321

Loe! 400 400

15252 6207 JSR @EMCMD

15253 3400 WRITE

15254 37 ~HO+SO+4+N1

15255 30462 WBUFF

15256 90 00

;WRITE DONE. CHECK STATUS

15257 6202 RGFIB: JSR €CKCS

15260 40000 RWDN

iS26i 159264 ROFIC ; OK

15262 6166 JSR GERROR i NG

15263 15367 ROFEB+ONE

iREAD DATA FROM SECTOR

15264 56207 ROFIC: JSR @EMCMD

15265 0 READ

15266 37 HO+SO+N 1!

15267 50462 RBUFF

15270 90 v0

;READ DONE, CHECK STATUS FOR NO ECC ERROR

1 Q7)



wares come annen

15271

19272

15273

15274

15279

6202 ROFID: JSR

40000

19276

6166

15375

iREAD DATA FROM

15276

15277

15300

15301

15302

15303

15304

153059

15306

15307

6206

400

40

300

90

6207

40

37

90462

90

DR IVE

ROF2:

»> CHECK STATUS FOR ECC

15310

19311

153le

19313

15314

6202 ROF2A:

40201

19315

6166

15403

@CKCS

RWDN

ROF2 3GOOD STATUS

JSR CERROR iBAD STATUS

ROFEB+TWO

1

JSR €SKCMD

SEEK

DRV1

300

90

JSR GCEMCMD

READ+DRV1

HO+S04N1

RBUFF

00)

ERROR

JSR €CKCS

RWDN+ECCE+RWET

ROF2B ; CORRECT STATUS

JSR @ERROR > INCORRECT STATUS

ROFEB+THREE

iREAD OFFSET+ FROM SAME TO GET CORRECT DATA

15315

15316

15317

15320

15321

56207 ROF2B: JSR

1040

37

90462

90)

@CEMCMD

OF SF+DRV 1

HO+SO0+N1

RBUFF

ot)

i DONE. CHECK STATUS FOR NO ECC ERROR

19322

15323

15324

15325

15326

6202 ROF2C: JSR

40000

19327

5166

15411

»>READ DATA FROM

15327 6206

15330 400

195331 100

15332 300

15333 90

15334 6207

153.35 100

15336 37

15337 50462

15340 90

*+READ DONE,

@CKCS

RWDN

ROFS 3; OK

JSR GERROR >NOT SO

ROFEB+FOUR

SAME IN DRIVE 2

ROFS: JSR

SEEK

DRV2

300

90

JSR @EMCMD

READ+DRV2

HO+SO+N1

RBUFF

90

g@SKCMD

CHECK STATUS FOR ECC ERROR

132



15341

15342

195343

15344

15345

15346

15347

15350

19301

15352

15353

15354

15355

15356

195397

56202 ROFSA: JSR €@CKCS

40201 RWDN+ECCE+RWFT

15346 ROF3B ; EXACTLY

6166 JSR GERROR ;NOT SOQ

15417 ROFEB+F IVE

>READ OFFSET- FROM SAME FOR DATA ERROR

6207 ROFSB: JSR @EMCMD

1300 OF SR+DRV2

37 HO+SO+N 1

90462 RBUFF

a4 24

*+DONE. CHECK STATUS FOR NO ECC ERROR

6202 ROFSC: JSR @CKCS

40000 RWDN

15360 . +3

6166 JSR @ERROR >NOT THAT

19425 ROFER+SI X

453 JMP F NDE *>END TEST15360

i #### ERROR MESSAGE BLOCKS #x«x

15361

153462

15363

15364

15265

15346

15367

15370

15371

15372

135373

15374

15375

15376

15377

15400

15401

15402

15403

15404

15405

15406

15407

15410

15411

15412

15413

15414

15415

15416

15240 ROFEB: ROF1

15226

24570

6

1

15

19257

19252

23206

C1 we OS
19271

15264

23214

19

19310

19276

23214

19

19322

19315

24142

15

ROF

PMIT

&

1

15

ROFIB 51

ROFIA+5

WDT

&

1

15

ROFID ;2

ROFIC

RDT

ROF2A 33

ROF2

RDT

15

ROF2eC ;4

ROF2B

OF FF

15

134



15417 195941

15420 15327

15421 23214

15422 6

15423 1

15424 1S

19425 159353

15426 159346

19427 24142

15430 b

15431 1

15432 1S

; ##%#% END OF EMULATOR

15433 10146 ENDE:

15434 63710

15435 403

15436 £401

15437 13000

15440 24146 ENDE!:

195441 5144

15442 61959

195443 120010

15444 2111

ROFOA

ROFS3

RDT

&

1

1S

ROFSC

ROF 3B

OF FF

&

j

19

TEST #e#e%

SZ

SKPDZ

JMP

JMP

RL DO

LDA

JSR

JSR

@P ASSE

JMP

PASS

TTI

ENDE 1

¢@. +]

s COUNT PASSES

; QUIT?

i YES

>NO

1,PASS

@DECN

@PRINT

;>PRINT PASS COUNT

GABORT

130
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;LOTUS 700 DISK CONTROLLER DIAGNOSTICS

> VERSION 1. 7 JAN 31, 1981

;DISK DRIVERS AND SUPPORT ROUTINES

% # KF HH KH HH OKROKROR NR OF FE HR F

# it

# DDSR +

# +%e~ we Swe ‘ws Swe %# HH He HH ROR OKO OR ROK OK ROKR OF

1 $ b
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;###*% DISK READ-WRITE DRIVER ####

i CHECK VARIOUS CONTROLLER AND DRIVE STATUSES THEN LOADS COMMANDS

3 INTO THE CONTROLLER AND START.

> CALL:

?

,

>RET:

i CHECK IF NEED TO SET

JSR

RW COMMAND

@RWCMD

MEMORY ADDRESS

15445

15446

15447

15450

19451

15452

15493

15454

15499

15456

15497

15440

15461

15462

15443

15444

15465

15446

15467

15470

15471

15472

15473

15474

154795

15476

TIME COUNT

JMP a3

40000

1000

10000

O

94777

171000

4267

777

4234

1O1112

776

34103

163520

24i2i

123000

29000

123000

RWC:

34120

175005

406

34126

175005

403

24457

123000

4211 RWC1:

RESV

WPRT

DRDY

O

STA

MOV

JSR

JMP

JSR

MOVL#

JMP

LDA

ANDZL

LDA

ADD

LDA

ADD

VOLUME

LDA

MOV

JMP

LDA

MOV

JUMP

LDA

ADD

JSR

3,.-1

3,2

SKBZ

i

DDIA

0,0, 52C

_ we

3, HNSK

3,0

i, DRVF

1,0

1,0,2

1,0

i> SAVE RETURN

>WAIT TILLIF BUSY

»>READ STATUS

i CONTROL FULL?

> YES, WAIT

iGET CLEAR ATTEN BITS

>GET DRIVE NUMBER

i ADD CLEAR DONE BIT

; COMMAND

i INSERT

SELECT BIT IN COMMAND

3, DSKT

3, 3, SNR

RWCi

3, SFCN

3, 3, SNR

RWC!

1, VSEL

1,0

DDOA

i+CHECK DRIVE STATUS BEFORE PROCEED

15477

15500

15501

15502

15503

15504

15905

15506

15507

15510

ASS511

15912

4242

24745

107404

452

24744

107405

6171

24740

107404

447

101212

450

JSR

LDA

AND

JMP

LDA

AND

JSR

LDA

AND

JMP

MOVR#

JMP

DDIB

1,RWC-4

O,1,S2ZR

DRSV

1,RWC-2

O, 1. SNR

@NRDY —

1,RWC-3

0, 1,.SZR

WDSB

0,0,S2C

FLT

i DRIVE TYPE

i;FIXED OR REMOVABLE DISKS?

> REMOVABLE

i>GET SURF #

i ZERO?

; YES

i>NO. GET VS BIT

i INSERT

> ISSUE COMMAND & SELECT DRV

>READ DRIVE STATUS

*>DRIVE RESERVED?

i YES, EXIT

i DRIVE READY’?

i>NO, PRINT MESSAGE

i>WRITE DISABLED?

i> ANY OTHER FAULT?

i YES

;GET DISK ADDRESSES FROM CONTROL BLOCK TO FORM DOC WORD

15513 24120 LDA 1, DSKT

L8f

;DRIVE TYPE



iLOAD MEMORY ADDRESS THEN

> RW

iPRINT DRIVE ERROR MESSAGE THEN ABORT

15514

15515

15516

15517

15520

15921

155ea2

15523

15524

15525

15526

15527

15530

15531

1553e¢

15533

15534

15535

155.36

15537

15540

15541

19942

195543

DONE.

15544

155945

15546

15947

{5550

15551

15552

159953

15994

15999

15556

15907

15940

199561

15962

15963

15964

195965

15566

20126

101300

103125

405

125005

403

24104

123000

#4130

127120

127120

125120

123000

24131

124400

34061

167400

123000

4225

21001

4223

29002

44144

6175

READ AND SAVE STATUSES THEN

4242

40133

105000

4234

40132

34477

1403

2Q

6155 DRSV:

22069

211i

6155

22976

elil

6155

22613

105000

61465

eli

RWCe2:

VSEL:

WDOSB:

FLT:

LDA

MOVS

ADDZL

JMP

MOV

JMP

LDA

ADD

LDA

ADDZL

ADD2ZL

MOVZL

ADD

LDA

NEG

LDA

AND

ADD

JSR

LDA

JSR

LDA

STA

JSR

JSR

STA

MOV

JSR

STA

LDA

JMP

2Q

USR

DRST

UMP

JSR

WDST

JMP

JSR

DRFT

MOV

JSR

JMP

0, SFCN

0,0

0,0, SNR

RWC2

1,1, SNR

RWC2

1,FIXED

1,0

i,SCTN

fant ~ j—_

Lo CYN = .
—!

/ Coco ~ KK 18 Om eHRm LJ LJ ee ee ee ee te oy—_

0, 1,2

DDOBS

1,2,2

1,CLOK

€TIMER

DDIB

0, DSTA

0.1

DDIA

0, CSTA

3, RWC-1

o3

@PRINT

GABORT

@PRINT

@GABORT

€PRINT

0,1

®OCTN
@ABORT

135 8

iGET SURFACE #

iLEFT SWAP

»LEFT SHIFT 2 PLACES

sEXIT, SURFACE ZERO

sFIXED DSIC?

3NO

320, GET OFFSET

sADNST IT

iGET SECT #

;>LEFT SHIFT 5 PLACES

s>SECTOR COUNT

> MASK

sEXTRACT COUNT

; COMPLETE WORD

>LOAD IT

START. SET NORMAL STATUS AND TIMER

;LOAD ADDR AND START

>GET TIME COUNT

> SET TIMER

i; START TIMER

RETURN

>SAVE DRIVE STATUS

i>SAVE CONTROL STATUS

> RETURN

OPERATION

i"DRIVE RESERVED"

iPRINT DRIVE FAULT

;PRINT DRIVE STATUS WORD
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; ##2#e DRIVE OPERATION COMMAND #*##

; ISSUE DRIVE MOVEMENT COMMAND

i CALL:

4

>

i RET:

CHECK DRIVE STATUS FIRST

15567

15570

15571

15972

15573

15574

199795

15976

15577

15600

15601

15602

15603

15604

15605

15606

15607

15610

15611

15612

15613

15614

195615

15616

15617

15620

19621

15622

15623

15624

15625

15626

15627

15630

15631

15632

15633

15634

15635

15636

15637

15640

15641

15642

15643

15644

15645

JSR

DRIVE COMMAND

TIME LIMIT IN MS

JMP a,3

@DRCMD

10000

400

4000

0

94777

171000

4234

1Olite

776

4257

34103

163520

259000

123000

e412

123000

34120

175005

406

34126

175005

403

24736

123000

DRC:

DRDY

SEEK

DBSY

O

STA

MOV

JSR

MOVL#

JMP

JSR

LDA

ANDZL

LDA

ADD

LDA

ADD

LDA

MOV

JUMP

LDA

MOV

JMP

LDA

ADD

4211 DRCO: JSR

4242

24746

107415

6171

21000

24743

106404

434

24741

4242

107414

776

20127

4232

24733

34063

61400

123414

409

175404

774

10145

DRCI1C:

JSR

LDA

AND#

JSR

LDA

LDA

SUB

JUMP

LDA

JSR

AND#

JMP

LDA

JSR

LDA

LDA

DIB

AND#

JUMP

INC

JMP

ISZ

3,.—-1

3.2

DDIA

0,.0,S52¢C

_~e

NNIOC

3, HMSK

3,0

1,0,2

1,0

1, DRVF

1,0

3, DSKT

3, 3, SNR

DRCO

3. SFCN

3,3. SNR

DRCO

1, VSEL

1,0

DDOA

BEFORE START

DDIB

1,DRC-4

0, 1. SNR

@NRDY

0,0,2

1,DRC-3

O,.1,S5ZR

DRC1B

1,DRC-2

DDIB

O.1,SZR

72

OO. CYLN

DDOCP

1,DRC-2

3. N17

0,0

1,0, SZR

DRC1i-1

3,3. SZR

DRCIC

TIMO

16%

i SAVE BLOCK POINTER

;GET CONTROL STATUS

3 CONTROL. FULL’?

> YES, LOOP

iCLEAR STATUS

;WANT CLEAR DONE BITS

iGET COMMAND

iCLR DONE+CMD

i DRIVE NUMBER

> DRIVE TYPE

i FIXED?

i NO

>; YES,

» ZERO?

i YES

> NO,

GET SURFACE #

GET VS BIT

>LOAD COMMAND

>GET DRIVE STATUS

> DRIVE READY?

;NO, PRINT MESSAGE

> COMMAND

iGET REFERENCE

>DO SEEK?

;NO

>YES, READ STATUS

>DRIVE BUSY?

> YES, WAIT

>GET CYLINDER ADDRESS

> START SEEK

;LOOP COUNT

i>READ STATUS

»>DRV BUSY’?

i> YES, EXIT

NO, TIMEOUT?

iNO

i> YES, SET FLAG



154646 405 JMP DRCIA

>SAVE DRIVE STATUS AND START TIMER

154647 40416 STA. 0, DSTAO

15650 25001 DRC1i: LDA 1,1,2

15651 44144 STA 1. CLOK ;SET TIMER

156592 6175 JSR @TIMER +START TIMER

i DRIVE COMMAND DONE, CHECK STATUS AND CLEAR DONE

15653 4234 DRC1A: JSR DDIA iGET CONTROL STATUS

15694 101112 MOVL# 0,.0,S7C ;CONTROL FULL?

15655 776 JUMP _ 72 i YES, LOOP

19656 40132 STA 0,CSTA i SAVE IT

15697 4242 JSR DDIB >GET DRIVE STATUS

15660 40133 STA 0, DSTA i SAVE IT

15661 34711 DRC2: LDA 3, DRC-1

195662 1402 JMP 2,3 s RETURN

15663 4255 DRC1iB: JSR NNIOP > ISSUE PULSE

15664 792 JMP DRC1IC-2

15665 O DSTAQ: O

LAO
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;###x DRIVE READY WAIT ####%

;PRINT DRIVE NOT READY MESSAGE THEN WAIT TILL READY OR

i; EMERGENCY EXIT

3

O,3 DRIVE READY

NRD:

NRD1:

i CALL: JSR ENRDY

sRET: JMP

OR

15666 10000

15467 O

155670 354777

15671 40133

15672 6155

15673 17752

15674 24772

15675 4242

154676 107414

15677 2770

15700 63610

15701 774

15702 eli

>; RHEE

DR DY

0

STA

STA

JSR

NRDT

LDA

JSR

AND#

JMP

SAPDN

JMP

JMP

EXIT TO EXEC ON A KEY STROKE

3:.71

0, DSTA > SAVE STATUS

@PRINT ;"DRIVE NOT READY"

1,NRD-2

DDIB iGET STATUS AGAIN

0,1,SZR ;READY?

@NRD—i > YES, RETURN

TTI i> EXIT?

NRD1 iNO

SABORT > YES

CONTROLLER STATUS COMPARE ###+

iCOMPARE THE STATUS READ FROM CONTROLLER WITH THAT OF NORMALLY

i> EXPECTED

i CALL:

?

>

4

;RET:

15703

15704

157005

15706

15707

15710

15711

15712

15713

15714

JSR @CKCK SEEKED,

MNORMAL STATUS

NO ERROR VECTOR

JMP

JMP

@€1,3 NO ERROR

2, 3 ERROR

“1400 CKC: LDA

404 JMP

21400 CKK: LDA

24134 LDA

123000 ADD

40305 STA

24132 LDA

122415 SUBH

3401 JMP

1402 JMP

GOR @CKCS NO SEEK

0,0,3 iGET REFERENCE STATUS

CKK+3

0,0,3 iGET NORMAL STATUS

1,ATTS iDRV ATTEN BIT

1,0 i INSERT

O, DIAN i SET FOR PRINTOUT

1,CSTA >READ STATUS

1,0, SNR i AGREE?

@1,3 > YES

er 3 i ERROR

;##e# DRIVE STATUS COMPARE #4 %

i; COMPARE DRIVE STATUS WITH WAHTHAT WAS EXPECTEDNORMALLY EXPECTED

i CALL:

>

,

iRET:

é

15715

15714

15717

15720

15721

15722

JSR @CKDS

NORMAL STATUS

NO ERROR VECTOR

JMP

JMP

@1.3 NQ ERROR

2, 3 ERROR

21400 CKD: LDA

40306 STA

24133 LDA

106415 SUBH

3401 JMP

1402 UMP.

0,0,3 i NORMAL STATUS

O. DIBN i;SET IT

1,DSTA i STATUS READ

O,1,SNR i; OK?

€1,3 > YES

23 i NO

191



; #t##t COMPARE DISK ADDRESS ##e&

; CHECK THE INCREMENT OF DISK ADDRESS AFTER AN IO OPERATION

i CALL: JSR ECKDA

i NORMAL. ADDR

i NO ERROR VECTOR

;RET: JMP @1,3 NO ERROR

i JMP 2,3 ERROR

15723 0 0

15724 54777 CKAD: STA 3..-1

15725 4250 JSR DDIC ;READ DISK ADDR REG

19725 34775 LDA 3, CKAD--1

15727 25400 LDA 1,0.3 iGET NORMAL ADDR

15730 44307 CKADI: STA 1, DICN i SET FOR PRINTOUT

15731 106415 SNE O;1 i AGREE?

15732 3401 JMP @i,3 > YES

15733 24071 LDA 1, CMAX

15734 107414 AND# 0,1,SZR ;AT END OF TRACK’?

157395 1402 JMP 2,3 >NO. ERROR

15736 #4402 LDA 1, AHD i YES, TRY NEXT HEAD#

15737 771 JMP CKADI

15740 2000 AHD: 2000

;*#ee PRESET DISK ADDRESS text

; COPY THE CALLING DISK ADDRESS INTO THE RESPECTIVE LOCATIONS SO THEY

;CAN BE PROCESSED BY THE DISK DRIVER

i CALL: JSR @DADD

; SURFCACE NUMBER

i SECTOR NUMBER

; SECTOR COUNT

;RET: JMP 3,3

15741 25400 DAD: LDA 1,0,3

15742 44126 STA 1, SFCN iSET SURF #

15743 25401 LDA 1.1.3

15744 44130 STA 1,5CTN »>SET SECT #

15745 25402 LDA 1,2,3

15746 125112 MOVL# 1,1.S52C iFULL TRACK?

15747 24123 LDA 1,STRK i YES

15790 44131 STA 1, SCNT »>SET SECT CNT

19791 1403 JMP 3,3

; ###e PRINT BUFFER ADDRESS AND WORD ###+#

; CALL: JSR WBAD FOR WBUFF DATA

; JSR RBER FOR RBUFF DATA

15752 OQ 0

15753 54777 WBAD: STA 3.. 1

15754 6159 JSR @PRINT i"ADDR IN WBUFF”

15799 120027 CAWB

19796 24153 LDA 1,WBFP ;WORD ADDR

157957 61695 JSR @OCTN ;>PRINT IT

15760 6159 JSR @PRINT i "DATA"

15761 120045 @DATA

14¢



15762

15763

15764

15765

15766

15767

195770

195771

19772

15773

15774

157795

15776

15777

26153

6165

@76&

O

94777

6155

120036

24154

6165

6155

120045

26154

6165

2766

RBER:

LDA

JSR

JMP

0

STA

JSR

GARB

LDA

JSR

JSR

@DATA

LDA

JSR

JMP

193

1, @WBFP

COCTN

@WBAD—1

3». ai

@PRINT

1,RBFP

COCTN

@PRINT

1, @RBFP

COCTN

@CRBER--1

i;PRINT DATA WORD

>"ADDR IN RBUFF"

*>PRINT ADDR

>PRINT DATA WORD
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;##eH HEADER GENERATOR *##*+#

;GENERATE THE SPECIFIED NUMBER OF HEADERS IN SEQUENTIAL ORDER IN WBUFF.

i HEADER FORMAT:

WORD O CYLINDER ADDRESS,

:

$

> CALL:

’

iRET:

WORD 1

WORD 2

JSR @HDRG

HEADER COUNT

JMP

16000

16001

16002

16003

16004

146005

16006

16007

14010

16011

16012

16013

16014

160195

16016

16017

16020

16021

i GENERATE

16022

16023

14024

16025

16026

1602

16030

16031

16032

16033

16034

16035

16036

16037

16040

146041

16042

16043

16044

16045

160465

16047

14050

16051

16052

16053

1.3

O

54777

21400

101112

20123

40500

24126

44477

24130

44476

20127

40475

24123

124400

124000

44472

34115

54443

HDG:

O

STA

LDA

MOVL#

LDA

STA

LDA

STA

LDA

STA

LDA

STA

LDA

NEG

COM

STA

LDA

STA

HEADERS TO WBUFF

204465

103120

103120

101100

24450

1295300

1271295

406

34120

175005

403

34104

167000

107000

34450

96443

10442

46441

10440

176400

96436

10435

14435

403

34726

1401

HDG1.-;

HDGI1A:

HDGIB:

1944

LDA

ADDZL

ADDZL

MOVL

LDA

MOVS

ADD2ZL.

JMP

LDA

MOV

JMP

LDA

ADD

ADD

LDA

STA

1S2

STA

1SZ

SUB

STA

ISZ

DSZ

JMP

LDA

JMP

we. —j

0,0,3

0,0, SZC

O, STRK

0, HDC

1,SFCN

1, HEAD

1,SCTN

1, SECT

0, CYLN

O, CYLD

1,STRK

1,1

1,1

1,LSECT

3, WBUF

3, WBP

ECT

EAD~Fooow
0,

O,

0,

QO,

1,

1,

1,1, SNR

HDGIA

3 DSKT

3, 3, SNR

HDGIA

3, FIXED

3.1

O,1

3. CYLD

3, @WBP

WBP

1, @WBP

WBP

3.3

3, @WBP

WBP

HDC

HDG2

3, HDG-1

1,3

SURF + SECT + O (NO ALT SECT ADDR)

ZERO (NO ALT SURF + CYLINDER)

> ONE

> YES

; SET

TRACK?

COUNT

i SET START SURF NUMBER

;SET START SECT NUMBER

START CYL NUMBER

i SET LAST SECT NUMBER

i SET BUFF POINTER

> SECT NUMBER

i SHIFT INTO POSITION

i SURF NUMBER

;SHIFT IT INTO POSITION

i HEAD OY

>YES

’ NO,

iNO

FIXED DISK?

> YES, ADD OFFSET

i; SURF + SECT

i CYL ADDR

+> SET WORD O

i SET WORD 1

;SET WORD 2

; MORE?

i YES

;NO, RETURN



146054

160595

16056

16057

16060

16061

204393 HDG2: LDA

34434

1146415

403

20432

796

LDA

SUBF

JMP

LDA

JMP

i INCREMENT SECTOR ADDRESS IF NOT AT LAST SECTOR

0, SECT

3, LSECT

0,3,SNR ;AT LAST SECT?

HDG3 ; YES

O,OSECT iNO, NEXT ONE

HDGIA

i INCREMENT CYLINDER ADDRESS IF NOT AT THE LAST ONE

146062 24426 HDG3: LDA

16063 934124 LDA

16064 136415 SUB#

1460645 409 JMP

160665 10422 ISZ

16067 102400 SUB

16070 40417 STA

146071 7395 JMP

i INCREMENT SURFACE NUMBER IF

16072 24414 HDG4: LDA

16073 34117 LDA

16074 35401 LDA

16075 136415 SUB#

16076 794 JMP

16077 10407 ISZ

16100 102400 SUB

16101 40406 STA

16102 40406 STA

16103 723 JMP

16104 -O WBP: Oo

16195 O HDC: 9O

16106 O HEAD: O

16107 O SECT: 0O

16110 QO CYLD: O

16111 QO LSECT:0O

16112 40 OSECT: 40

;##eH HEADER COMPARE *##%

a 3

*CALL:

r

’

iRET:

>

NO ERRGR VECTOR

16113

16114

16115

16116

16117

16120

16121

16122

O

94777

29400

125112

24123

44433

30118

34115

JMP @€1,3 NO ERROR

JMP 2,3 ERROR

©

STA

LDA

MOVL#

LDA

STA

LDA

LDA

HCM:

1,CYLD

3, LCYN

1,3,SNR ;AT LAST CYL?

HDG4 i YES

CYLD iNO, BUMP IT

0,0

0, SECT *>RESET SECT NUMBER

HDGi

NOT AT THE LAST ONE ALREADY

1, HEAD

3. DTBL iDRIVE TABLE

3,1,3 iGET LAST SURF NUMBER

1,3, SNR i; ALL DONE”

HDG1IB i YES, RETURN

HEAD i>NO, NEXT SURF

0,0 .

O, SECT »>RESET SECT NUMBER

0, CYLD »RESET CYL NUMBER

HDG] i CONTINUE

i COMPARE THE SPECIFIED NUMBER OF HEADERS IN RBUFF VS THOSE IN WBUFF
JSR @GHCMP

HEADER COUNT

3s. i]

1,0,3

1,1,SZC ;FULL TRACK?

1,STRK i YES

1,HCC i SET COMPARE COUNT

-» RBUF s;READ BUFF

3. WBUF i>WRITE BUFF

195



161293

16124

161295

16126

16127

16130

16131

16132

16133

16134

16135

16136

16137

15140

16141

16142

16143

146144

16145

16146

i COMPARE

16147

16150

16151

161952

16153

21000

22400

106414

421

21001

29401

106414

415

21002

29402

106414

411

&4051

133000

133000

137000

14410

797

34746

3401

ERROR,

90154

94153

34742

1402

0

HCM1:

SET WBUF AND

HC Me:

HCC:

LDA

LDA

SUB#

JMP

LDA

LDA

SUB#

JMP

LDA

LDA

SUB#

JMP

LDA

ADD

ADD

ADD

DSZ

JMP

LDA

JUMP

STA

STA

LDA

JMP

9)

0,02 >READ WORD

O,1,SZR iWORD O AGREE?

HCM2 iNO. ERROR

0O,1,2

1,1,3

O.1,SZR ;iWORD 1 OK?

HCM2 ;NO

0:2;2

1,2,3

HCM2 i NO

1,K3

i.e +#NEXT SET POINTER

1,2

i,3

HCC i MORE?

HCM1 i YES

> HCM-1

@1,23 *>NO. RETURN

RBUF ADDRESSES THEN RETURN

2, RBFP

3, WBFP

3, HCM~-1

2,3

Vy
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i#e#eH BUFFER PRIMER #44

i>FILL THE BUFFER WITH THE SPECIFIED NUMBER OF DATA WORDS

i CALL:

é

;

JSR GPRIME

BUFFER NAME

DATA WORD 1

DATA WORD 2

WORD COUNT

16154 O 0

16155 54777 PRIM: STA

16156 31400 LDA

16157 21401 LDA

16160 25402 LDA

14161 35403 LDA

16162 174400 NEG

16163 41000 PRIMI: STA ~

16164 175405 INC

16165 406 JMP

16166 151400 INC

16167 45000 STA

16170 151400 INC

16171 175404 INC

16172 7/141 JUMP

16173 34761 PRIM2:LDA

16174 1404 JMP

»##ee DATA WORD COMPARE ##i+#

3g». 7-1 .

2,909.3 > BUFF POINTER |

0.1,3 >WORD 1

1,2,3 i WORD 2

3.3.3 s>WORD COUNT

3.3

0,0,2 i> SET WORD

3,3,SNR- ; DONE?

PRIM2 > YES

eee

1,0,2 >SET WORD 2

ee

3,3,52ZR i DONE?

PRIMI *NOT YET

3, PRIM-1 ; YES, RETURN

4,3

i; COMPARE DATA WORD FQR WORD RBUFF VS WBUFF

; CALL:

,

iRET:

4

JSR @DCMP

WORD COUNT

NO ERROR VECTOR

€i1,3 NQ ERROR

16175

16176

16177

16200

16201

16202

16203

16204

16205

16206

16207

16210

16211

16212

162193

16214

JMP

JMP <-, 3 ERROR

24116 DCM: LDA

44154 STA

24115 LDA

44153 STA

21400 LDA

40412 STA

22154 DCM1: LDA

26153 LDA

106414 SUB#

1402 JMP

10154 ISZ

10153 ISZ

14403 DSZ

771 JMP

3401 JMP

O DCMC: O

144

1, RBUF

1,RBFP iSET READ POINTER

1, WBUF .

1,WBFP i SET WRITE POINTER

0,0,3

O,. DCMC i> SET COMPARE COUNT

O.@RBFP iGET READ WORD

1,@WBFP ;GET WRITE WORD

0.1,.SZR ;DO THEY MATCH?

23 +>NO, RETURN

RBFP |

WRFP

DCMC > YES, MORE?

DCM1 i YES

@1,3 iNO
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, eit EMULATOR SEEK COMMAND SUBROUTINE #*#+

s

3

,

,

,

)

i DONE,

RET:

CALL: JSR €SJCMD

COMMAND

DRV# + VOL#

CYL#

TIME

UMP

16215

16216

16217

16220

16221

146222

16223

16224

16225

16226

16227

16230

16231

16232

16233

16234

1629395

16236

16237

16240

16241

16242

16243

156244

162495

16246

16247

16250

16251

16252

16253

16294

16299

162956

16257

400

0

94777

4234

34103

163520

34773

29403

44144

29400

123000

39401

163000

42it

20762

106415

404

4295

411

4000

24777

4242

107414

776

34751

21402

4232

6175 SCMIA:

4242

105000

441393

4234

40132

34740

1404

COUNT

4,3

SC MD:

SCM1-

READ CONTROL &

SEEK

0

STA

JSR

LDA

ANDZL

LDA

LDA

STA

LDA

ADD

LDA

ADD

JSR

LDA

SUBF

JMP

JSR

JMP

DRSY

LDA

JSR

AND#

JMP

LDA

LDA

JSR

JSR

DRIVE STATUSES

JSR

MOV

STA

JSR

STA

LDA

JMP

3,.-1

DDIA ;GET CONTROL STATUS

3» HMSK

3,0 >WANT CLR ATT BITS

3, SCMD-1

1,3.3 ;GET TIME COUNT

1,CLOK >SET TIMER

1,0,3

1,0 ; INSERT CMD

3.1.3

3,0 s;ADD DRV SEL

DDOA sLOAD IT

0, SCMD-2

0, 1,SNR ; SEEK’?

SCM1i > YES

NNIOP iNG, START IT

SCMIA

1,.-]1 .

DDIB »READ DRIVE STATUS

0.1,S5ZR ;DRV BUSY?

4 i YES, WAIT

3, SCMD-1

0,2,3 ;>GET CYL#

DDOCP ;LOAD CYL# & START

@TIMER i>START IT

DDIB iGET DRIVE STAUS

O. 1

1, DSTA i» SAVE IT

DDIA iGET CONTROL STATUS

QO, CSTA i> SAVE IT ALSO

3, SCMD-1

4,3

;##e+ EMULATOR 10 COMMAND SUBROUTINE ###+

CALL: JSR GEMCMD

COMMAND + DRV#

H+%S + N

MEMORY ADDRESS

TIME COUNT

;RET: JMP 4,3

16260 0

11%

tier, aed ae

“RE CP



14261 0 O

16262 54777 ECMD: STA 3.1

16263 30775 STA 2, ECMD-2

16264 171000 MOV 3.2

16265 4234 JSR DDIA iGET STATUS

16266 34103 LDA 3. HMSK

16267 163520 ANDZL 3.0 ;>WANT CLR ATT BITS

16270 25000 LDA 1,0,2

16271 123000 ADD 1,0 ;CLR DONE + CMD + DRV#

16272 4211 JSR DDOA s;LOAD IT

16273 21001 LDA 0,1,2

16274 4225 JSR DDOC >LOAD DISK ADDR

16275 21002 LDA O,2,2

16276 4223 JSR DDOBS *LOAD MEM ADDR & START

16277 25003 LDA i,32

16300 44144 STA 1, CLOK i; SET TIMER

16301 930757 LDA 2@,ECMD-2 ; RESTORE AC2

16302 6175 JSR @ TIMER i START IT

> DONE. READ CONTROL AND DRIVE STATUSES

16303 4242 ECM: JSR DDIB

16304 105000 MOV 0,1

16305 44133 STA 1, DSTA > SAVE DRIVE STATUS

16306 4234 JSR DDIA

16307 40132 STA 0, CSTA i> SAVE CONTROL STATUS

16310 34405 LDA 3, ATM

16311 117400 AND 0.3 i>WANT ATTEN BIT

16312 54134 STA 3, ATTS > SET IT

16313 34746 LDA 3, ECMD-1

16314 1404 JMP 4,3

16315 36000 ATM: 36000

»#eHH RBUFF VS REFERENCE COMPARISON ##4#+%

; CALL: JSR @CRBUF

REFERENCE BLOCK

WORD COUNT

j NO ERROR RETURN VECTOR

, RET:

LA"

JMP @2,3 NO ERROR

i JMP 3,3 ERROR

16316 0 ()

16317 54777 CRBF: STA 3..-i|

16320 25400 LDA 1,0,3

16321 44420 STA 1,REFP i SET REF POINTER

14322 21401 LDA 0,1,3

16323 40152 STA O, CNTR > SET COMPARE COUNT

16324 24116 LDA 1, RBUF

16325 44154 STA 1,RBFP > SET RBUF POINTER

16326 22413 LDA O,@REFP ;GET REF WORD

1632 26154 LDA 1,@RBFP ;GET RBUF WORD

16330 106414 SUBt 0.1,SZR ;OQK?

16331 406 JUMP CRBF2 > ERROR

16332 10407 IS2 REFP i BUMP POINTERS

16333 10154 1S2 RBFP

16334 14152 DSZ CNTR i DONE?

16335 771 JMP CRBF 1 sNOT YET



16336

16337

16340

16341

3402 JUMP @2,9

40141 CRBF2: STA O, ACN

1403 JMP 3.3

O REFP: O

e-OO

i> YES

i SAVE REF WORD



- PAGE 75 -

;DISK DRIVE DIRECTORY

tt # e HH HR HHH KH KR OK

% %

DDIR #

+ +we ‘ee fee jee we HHH HH HR HR H HOR ¥

> THIS MODULE CONTAINS:

j DRIVE DIRECTORY

; DRIVE LOOKUP TABLES

i DISPLAY DIRECTORY ROUTINE

2 OL



~ PAGE 7é -

;##4%# DISK DRIVE DIRECTORY 2% %

+EACH DIRECTORY ENTRY CONSISTS OF 3 WORDS AS FOLLOWS:
CHARACTER COUNT OF DRIVE MNEMONIC,3

'

;

>

’

>

}

:

}

TEXT ADDRESS OF DRIVE MNEMONIC

LOOKUP TABLE VECTOR

MANUFACTURER MNEMONICS:

CDC

AMP

MMX

FUS

OKI

CAL.

MCD

KEN

CDS

16342

16343

16344

163495

16346

16347

16350

16391

163992

16353

16354

16355

16356

163957

16360

16361

16362

16363

16364

16365

16366

16367

16370

16371

16372

16373

146374

16375

16376

146377

16400

16401

16402

16403

16404

16405

15406

16407

16410

16411

16412

CONTROL DATA CORP

AMPE X

MEMOREX

FUJITSU

OKIDATA

CALCOMP

MICRODATA

KENNE DY

CENTURY DATA

5 DDIR: 5

25163 DN 1

16720 DT i

4 4

25146 DN2

16724 DT2

5 5

25171 DN3
14730 DT3

5 5

25174 DN4
16734 DT4

5 5

25177 DN5

14740 DTS

5 5

25202 DN&

146744 DTé
& &

25205 DN7

16750 DT7

& &

25211 DNE

16754 DTS

5 5

25215 DN9

146740 DT9
5 5

25220 DN10

146764 DT1i0
5 5

25223 DNi1

16770 DTi1

5 5

25226 DNi2

145774 DT1i2
4 4

25231 DN13
17000 DT1i3

4 4

252934 DN14

SYSTEMS

; CDC32

a

,

;

;

’

s

;

)

i

,

5

; CDC 4&4

CDC9S

CDC4O

CDC BO

CDC150

CDC 300

CDC le

CDC25

CDC82

CDC. 9

CDC 1

CDC2

LO?

NO ENTRY



16413

16414

16415

16416

16417

16420

16421

16422

16423

165424

16425

16426

16427

16430

16431

16432

16433

16434

16435

16436

16437

16440

16441

16442

16443

16444

16445

16445

16447

16450

164951

16452

16453

16454

16495

16456

16457

16440

16461

16462

16463

16464

16465

16466

164647

16470

16471

16472

16473

16474

16475

16476

16477

16500

146501

16502

16503

16504

16505

17004

2

29237

17010

&

eve4e

17014

&

29246

17020

&

eve

17024

177777

29296

17030

177777

29257

17034

177777

25260

17040

177777

29261

17044

177777

29262

17050

177777

29263

17054

7)

29264

17060

2

29267

17064

&

29272

17070

&

20276

17074

&

29302

17100

&

293906

17104

6

evgle

17110

2

293916

17114

6

29321

17120

0 :

DT14

2

DN15

DT15

&

DN164

DT1ié

&

DN17

DT17

&

DN18

DT18

—]

DN19

DT 19

—4

DN2O

DT 20

--]

DN2 1

DT21

—]

DN22

DT 22

—]

DN23

DT 23

~}

DN24

DT 24

a

DN295

DT29

a

DN26

DT26

&

DN27

DT27

&

DN28

DT 28

&

DN29

DT 29

&

DNGO

DT 30

&

DN31

DT31

a

DN32

DT 32

&

DN33

DT33

2

;CDCiS

; CDC14F

; COC 49F

; CDCB0F

i AMP40

i AMP8O

; AMP 100

; AMP 150

i AMP 160

i; AMP200

> AMP 300

+ AMP 16

i AMP 14F

; AMP 48

203



16506

16507

14510

16511

16512

16513

146514

16515

16516

16517

16520

16521

16522

16523

16524

16525

16526

16527

16530

16531

16532

16533

16534

16939

16536

16937

16540

16941

16542

16543

16544

169495

16546

16547

16550

16551

16592

16553

16594

16555

16556

16997

16560

16561

16562

16563

16564

146569

14546

16567

146570

16571

16572

146573

169574

165795

16576

16577

14400

20325

17124

&

293930

17130

2

29334

17134

177777

29335

17140

177777

29336

17144

177777

29337

17150

o

29340

17154

2

29343

17140

2

293946

17164

&

e9301

17170

&

29359

17174

177777

20361

17200

177777

29362

17204

177777

29363

17210

2

29364

17214

177777

29367

17220

0

29370

17224

0

29373

17230

0

29376

17234

2

29401

17240

DN34

DT 34

&

DN3S

DT 35

2

DN36

DT 36

-]

DN37

DT 37

-~]

DN38

DT 38

—]

DN39

DT 39

2

DN40

DT 40

a

DN41

DT 41

0

DN42

DT 42

&

DN43

DT43

6

DN44

DT 44

—]

DN45

DT45

—1

DN46&

DT 4&

-]

DN47

DT 47

a

DN48

DT48

~4

DN49

DT 49

a

DN5O

DT 50

0

DNS1i

DTS1

2

DNO2

DT 92

a

DNS3

DTS3

; AMP BOC

i MMX25

; MMX50

i MMX75

; MMX100

; MMXZ200

i FUJ4O

; OKI12

; OKT24

; OK137

; OKT49

204



16601

16602

146403

16604

144095

16606

16407

16410

16611

16612

16613

144614

1466195

16616

14617

164620

16621

16622

16623

16624

164625

16626

16627

16430

16631

16632

16633

15634

16635

16636

16537

16440

16641

16642

16643

146444

16445

15646

16647

16450

166091

16692

166593

16694

16699

16656

16657

14640

16641

164662

1466643

16664

144645

16556

14467

15470

16571

164672

16673

2

“9404

17244

2

29407

17250

177777

20412

17254

177777

29413

17260

177777

29414

17264

177777

@I41s

17270

2

29416

17274

2

29421

17300

a

25424

17304

6

eJ0427

17310

&

29433

17314

177777

29437

17320

177777

29440

17324

&

eo44i

17330

177777

20442

17334

177777

29443

17340

0

LO444

17344

0

20447

17350

0

29452

173594

177777

29455

DN5S4

DT 54

DNSS

DTS9

DN36

DT 56

DNS7

DT 97

DNOS&

DT 58

—1

DNS?

DT 959

DN&O

DT 460

DN61

DT&1

DN62

DT 62

DN63

DT63

DN6&4

DT 64

DN&S

DT&5

DN&6

DT 4&6

DN&7

DT 6&7

DN68

DT 4&8

DN&9

DT&9

DN70O

DT 70

DN7 1

DT 71

DN72

DT.72

DN73

i OKT61

; DAI8O

i CAL25

; CAL50O

; CAL8O

; CAL200

; CAL300

iMCDI2

i MCD37

iMNCD&2

205



16674

16675

146764

16677

16700

145701

16702

16703

16704

16705

16706

16707

16710

16711

146712

16713

16714

16715

16716

16717

17360

177777

29456

17364

v

29457

17370

2

20462

17374

0

204h5

17400

177777

29470

17404

177777

29471

17410

0

DT73

DN74

DT 74

DN7S

DT79

DN76

DT76

DN77

DT 77

DN78

DT 78

DN79

DT79

0

; KENI4

; KEN42

3 KEN7O

; END

20 ©



- PAGE 77 -

; eee DRIVE LOOKUP TABLES ####

i TABLE WORD ENTRIES:

0 DISC TYPE: 0 = REMOVABLE, -1 = FIXED

1 LAST PHYSICAL WR HEAD NUMBER

2 NUMBER OF SECTORS PER TRACK

3 LAST CYLINDER NUMBER

16720 177777 DT1i: -1 ; CDC32

16721 i i
16722 40 40

i6723 1466 14646

15724 O DT2: oO ; CDC LARK

16725 3 3

14726 40 40

16727 315 315

16730 177777 DT3: -1 ; CDC44

16731 3 3
16732 40 40

16733 1464 1446

16734 177777 DT4: -1 ; CDC96

16735 55 5
16736 40 AO

i6737 14664 1446

14740 O DTS: O ; CDC4O

16741 A 4
16742 40 40

16743 632 632

16744 O DTé: O ; CDCBO

14745 4 4

14744 40 40

16747 1446 146

16750 O DT7: O ; CDCi50

16751 ap 22
16752 40 40

15753 632 &32

16754 O DT8: O ; CDC300

16755 ap 22

16756 AO 40

16757 1464 1446

16760 O DT9: O ; CDC12

16761 i i

16762 40 40

16763 477 477

15764 O DT10: O ; CDC25

14765 3 3

(146766 40 40
16747 477 477

16770 O DTii: O ; CDC12
16771 4 4

16772 40 40

16773 1464 1466

16774 O DT12: 0 ; CDC. 9

16775 3 3

14776 AO 40

16777 13 13

17000 O DTi3: O ; CDC 4

17001 4 4 ,
17002 40 40

204



17003

17004

17009

17006

17007

17010

17011

17012

17013

17014

i7O15

17016

17017

17020

17021

17022

17023

17024

17025

17026

17027

17030

17031

17032

17033

17034

17035

17036

17037

17040

(17041

17042

17043

17044

17045

17046

17047

17050

17051

17052

17053

17054

17055

17056

17057

17060

17061

17062

17063

17064

170695

17066

17047

17070

17071

17072

17073

17074

17075

lz

O

b

40

a4

177777

O

40

1447

177777

0

40

1477

177777

o

40

1477

177777

4

40

1477

c Wt S2ohotrococecesccococoocoecococecoocosn
>©

14646

om

29

632

19

DT 14:

DT15:

DT 14:

DT 17:

DT 18:

DT 19:

DT 20:

DT 21:

DT 22:

DT 23:

DT 24:

DT 295:

DT 26:

DT 27:

DT28:

$éonrrhpoodcococococecoocdecoocescocococsae
> oO

14464

0

ee

29

632

15

; CDC2

;CDCiI6

i; CDC16F

i; CDC 48F

i CDCSOF

i; AMP 40

; AMP 80

i; AMP 100

i AMP 150

cO¢



17076

17077

17100

17101

17102

17103

17104

17105

17106

17107

17110

17111

17112

17113

17114

17115

17114

17117

17120

17121

17122

171293

17124

17125

17126

i7ie/

17130

17131

17132

17133

17134

171395

17136

17137

17140

17141

17142

17143

17144

17145

17146

17147

17150

17151

17152

47153

17154

17159

17156

17157

17140

17161

17162

17163

17164

17165

171546

17167

17170

1446

177777

()

40

1464

177777

e

40

1446

177777

4

AC

1446

177777

5

40

1446

PucecocoecoococosGJ

Jad0

34

v0

13

34

939

DT29:

DT 30:

DT31:

DT 3e:

DT 33:

DT 34:

DT 35:

DT 36:

DT 37:

DT 38:

DT 39:

DT 40:

DT 41:

DT 42:

DT 43:

40

1060

3154

1456

Wreouwmwdgnoo uy : CoCar oy M@ucoecesoesroerson Ui
935

oO

;

}

i

’

,

5

,

’

;

,

,

AMP 140

AMP 200

AMP 300

AMP 16

AMP 1 46F

AMP 48

AMP 80C

AMP 96

MMX25

MMX50

MMX75

MMX100

cOF



17171

17172

17173

17174

17175

17176

17177

17200

17201

17202

17203

17204

17205

17206

17207

17210

i72i1

17212

17213

17214

17215

17216

17217

17220

17221

17222

17223

17224

17225

17226

172027

17230

17231

17232

17233

17234

17235

172936

17237

17240

17241

17242

17243

17244

17245

17246

17247

17250

172951

172952

17253

17254

17259

17296

17257

17260

17261

17262

17263

mocecococecocs
pw a=Ul >

i Rl couonmoroocecoenre
ol Uv} RJ + RI >NO MIO 1 © PS
UiRI

oC

>
11

oooococeosa

DT 44:

DT 495:

DT 46:

DT47.

DT 48:

DT 49:

DT 50:

DT51.:

DT S52:

DT 53:

DT 54:

DT55:

DT 56:

DT 57:

my oO

hI O MO

ooocecos

is MMX200

; FUJ40

s;OK1i3

is OK126

; OKAT40

; OKIS3

; OK167

; OKT8O

c.10



17264

172465

17266

17267

17270

17271

17272

17273

17274

172795.

17276

17277

17300

17301

17302

17303

17304

17309

17306

17307

17310

17311

17312

17313

17314

17315

17316

17317

17320

17321

17322

17323

17324

17325

17326

17327

17330

17331

17332

17333

172334

173935

17336

17337

17340

17341

17342

17343

17344

173495

17346

17347

17350

173951

17352

17353

17354

17355

173096

o hI3 rIafoenmrrtboocececococs
DT 58:

DT59:

DT60:

DT61:

DT é2:

DT63:

DT 64:

DT&95:

DT 66:

DT&?:

DT 68:

DT 69:

DT 70:

DT71:

DT 72:

O

0

0

O

0

oO

0

0

O i CAL25
, |

Je

526

0 ; CAL50

4

Je

14956

0 ; CAL8O

4

4O

14564

O i; CAL 200

oe

40

1456

0 ; CAL30O

ca

AQ

14564

O

O

0

O

QO

O

O

@)

O ; BALL.GO

4

4Q)

145646

@)

O

0

0

O

O

0

0

O iMCDIi2

1

34

I30

O i MCD37

oD

34

IIo

0 i MCD&62

1i

34

elt



17357

17360

17361

17362

17363

17364

17365

17366

17367

17370

17371

17372

17373

17374

17375

17376

17377

17400

17401

17402

17403

17404

17405

17406

17407

17410

17411

17412

17413

wiC3 of

coocc00ocod0oewofrouwnonmrowcoo0codccocecds
DT73:

DT 74:

DT75:

DT 76:

DT77:

DT 78:

DT79: coooococors Por SMOCKrKtpococc»ecoconouny
G2 ul

hf] O “J GJ

FION tJ

RION UJ

; KENI4

i KEN42

i KEN7O

21¢c



- PAGE 78 -

j; #### DIRECTORY DISPALY SUBROUTINE ####

>DISPLAY DRIVE CHARACTERISTICS ON CONSOLE ONE DRIVE PER LINE

;>HIT ANY KEY EXCEPT CR TO STOP OR RESUME DISPLAY. QUIT DISPLAY ON CR

17451 17452 DNTL: . +1

17452 25472 CDC

174953 25612 HLN1

17454 25651 DTX1

17455 17455 DT X2

174356 25707 DTX3

17457 25745 DT X4

17460 26003 DTXS

17461 26035 DT X6

17462 26073 DT X7

17463 26125 DTX8

17464 26163 DT X9

17465 26215 DT X10

17466 26247 DTX11

17467 26301 DT X12

17470 26333 DT X13

17471 26365 DTX14

17472 26417 DT X15

17473 26451 DT X16

i DRIVE CHARACTERISTICS DISPLAY LIST

C13

17414 0 Oo
17415 54777 DSPL: STA 3,.-1

i74%& 20433 LDA 0, DNTL
17417) «40431 STA O,DNTP ;SET TEXT LIST POINTER

17420 26430 DSP1: LDA i1,@DNTP i;GET TEXT ADDR

17421 125113 MOVL# 1,1,SNC 3 DUMMY ENTRY?

17422 403 JMP DSP1A ; VES, SKIP IT

17423 10425 ISZ DNTP ; BUMP POINTER

17424 774 JMP DSP 1 |

17425 125005 DSP1A: MOV 1,1,SNR ;END OF LIST?

17426 416 JMP DSP3 ; YES, RETURN
17427 44402 STA i,.+2 ;NO, SET IT

17430 866155 JSR @PRINT >iPRINT A LINE

17431 Oo Q
17432 63610 SKPDN TTI ; STOP?

17433 407 JMP DSP2 ; NG

17434 60510 DIAS O,TTI ; YES, READ INPUT

17435 24412 LDA 1,KCR

17436 106405 SUB 0,1,SNR ; QUIT?

17437 405 JMP DSP3 ; YES
17440 63610 SKPDN TTI ; WAIT FOR RESTART

17441 777 JMP -1

17442 10406 DSP2: ISZ DNTP ; BUMP POINTER

17443 755 JMP DSP 1

17444 6155 DSP3: JSR @PRINT ;SPACE A LINE

17445 20076 CRLF

17446 2746 JMP @DSPL-1

17447 215 KCR: Di5

17450 O DNTP: O



17474

174795

17476

17477

17500

17501

17502

17503

17504

17505

17506

17507

17510

17511

17512

17513

17514

17515

17516

17517

17520

17521

17522

17523

17524

17525

17526

17527

17530

17531

17532

17533

17534

175309

17536

17537

17540

17541

17542

17543

17544

175495

17546

17547

17550

175901

17552

17593

17554

175959

17596

17557

17560

17561

17562

17563

17564

17565

17566

26503

26535

(177777

177777

177777

177777

177777

177777

25500

25612

26567

26621

26460

26712

26744

27003

27035

27074

27126

27160

27212

17521

177777

177777

177777

25507

25612

27244

27301

27336

27373

27430

177777

177777

177777

25527

25612

274465

177777

25517

25612

27517

27555

27613

27651

27707

27745

177777

177777

177777

177777

25552

25612

30003

30040

30075

30132

30170

177777



17567

17570

17571

17572

17573

17574

17575

17576

17577

17600

17601

17602

17603

17604

17605

17606

17607

17610

17611

177777

17570

177777

177777

29601

209612

30226

30260

30312

177777

177777

29071

20612

30344

30376

30430

177777

177777

0 O *>END OF LIST

24.5



- PAGE 79 -

; LOTUS 700 DISK CONTROLLER DIAGNOSTICS

;VERSION 1.7 JAN 31, 1981

;MESSAGE TEXT FILE

% H#EHHH H& HH RO HROHRONR HF OR ON OF

*

% DDT X i

+ *Same we tee toe See * # He HF HH HH He HOR HR OHNO OH OR OF

J . TXT 1

216



17612

17613

17614

17615

17616

17617

17620

17621

17622

17623

17624

17625

17626

17627

17630

17631

17632

17633

17634

17635

17536

17637

17440

17641

17642

17643

17644

17645

17646

17647

174650

17651

17652

17693

17654

17655

17656

176957

17660

17661

17662
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VRE IA

VRF OC

VRE QC

VRFE

WAC

WAC2

WACEB

WBP

WDST

WH1IC

WHOEC

WHS i

WPF T

WRHi

WRH2C

XxTM

XTM2A

ZERO

O08

14447 —

14500

14543

4541

24302

20014

2014

2045

1776

1641

1727

1671

74

2663

2700

7413

7170

7251

13272

139324

13337

14642

144674

14407

17770

110

23353

21053

10773

11023

11066

10

11341

11429

11452

15104

22576

6641

5470

6611

23775

14162

14221

4265

4333

77

SSD2D

SSD3D

SSDT

SSR2

ST

STPE

TOIit

TDOIi7

TDI6

TDOILO

TDOIS

TDOS

TENA

TIME1

TM1

TNRD

TOPIA

TOPM

TPR1

TPREO

TRES

TSDIC

TSD3A

TSDTT

TSTV

TWO

VO

VOL1

VRF1IB

VRF2D

VRF4

VRFEB

WAC I

WAC2A

WACY

WBUF

WDT

WH1T

WHe2D

WL.KO

WPRT

WRHIA

WRHD

XTM1

XTM2B

14454

14516

14362

4551

20770

17667

2020

2054

2004

1706

1733

1675

2633

2666

2701

23711

7175

7155

13277

13343

2000

14647

14710

24534

137

14

20714

20

11000

11037

11073

11114

11400

11427

11354

115

23206

24613

6475

22035

1000

14147

14147

4277

4342

SSD3

SSDSE

SSDTT

SSR2A

ST11

STRK

TOLie2

TDI2

TDI?

TDO11

TDO2

TDO7

TENN

TIMER

TMG

TOAT

TOP2

TOP T

TPRIA

TPRL.

TSD

TSD2

TSD3B

TSHD

TSTX

UDC

V1

VRBD

VRF 2

VRF3

VRF 4A

VRFY

WAC IA

WAC 2B

WAC YT

WBUFF

WH1

WH2

WHD

WLK 1

WREL

WRH2

WRHDY

XTMIA

XTMA

14461

14507

24514

4563

23101

123

2024

1751

2010

1712

1650

1702

2641

175

22761

e&3gO15

7204

©4670

13304

13265

14415

14655

14713

14727

136

20702

O720

2362

11005

11043

11100

10751

11405

11435

29070

30462

6616

5646

23117

22020

1203

14174

24502

4307

4257
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