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RBSTRRCT

THE RPOY FORMATTER IS DESIGNED TO WRITE AND VERIFY
KERDER AND DRTA INFORMATION ON ALL POSSIBLE D]ISK
PRCK SSES WITH THE INTENTION OF TESTING ThE
RETENTIVITY OF THE RECCRDING SURFRCES. THE

FORMQT IS MAINTRINED ON R BASIS OF 41! CYLINDERS,
19 TRACKS PER CYLINDER RNC cz SECTORS PER TRACK
REQUIRMENTS

EQUIPMENT

POP-11 SYSTEM (12K CORE)
RH11 MASSBUS CONTROLLER

ONE OR MORE RPO4 DISK DRIVES
PREL IMINARY PROGRAMS

RLL RPOM DIQGNOSTICS SHOLLD HAVE PREVIOUSLY
BEEN RUN SUCCESSF

LORDING PROCEDURE

USE THE STANDARD ABSOLUTE LOADER FROM THE 12K OR
HIGHER BANK OF MEMORY.

STARTING ADORESS
<ORC AND START AT ARDDRESS 20C

RESTRRTING RDDRESS
LORD AND START RT ADCRESS 204

RM11/RPO4 RDOURESSES

THE PROGRAM HAS BEEN ASSEMBLED TO USE 176700 RS THE RHI1/RPOM RDDRESS;
THE VECTOR IS RSSUMED TO BE 254. TO CHANGE THESE ADDRESSES, ENTER
THE PROPER ACORESS INTO THE LOCATICN(S) GIVEN BELOW.

LOCN VRLUE FUNCTION

1100 176700 RH11/RPOY UNIBUS RDORESS
1162 2S4 RH11 INTERRUPT VECTOR RDDRESS

SEG 0003
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SWITCH SETTINGS (Sk=l)

SW1S HRLT ON ERROR--~ THE OPERATION IN PROGRESS
WHEN THE ERROR OCCURED IS PCINTED TO BY
THE PC LOCRTED ON THE STACK.

SKkiY LOOP ON THE CURRENT CYLINDER AND TRACK---
ERTEOHS THE USER TO LOCK ON R FRILING TRACK
SH13 INHIBIT ERROR TYPECUY

SKJ FORMAT (OR CHECK) CONTINUOUSLY
OPERRTING PROCEDURE

- el A S el G A - W W

HE SELECTED DRIVE.

ATION.
. ! HE TYPED REQUESTS
BY INPUTTING THE FOLLOWING PRRAMETERS:

PRRAME TER VRLUES DEFAULT
DRIVE 8 0-7 0
22 SECTOR

(18 BIT) MOOE Y OR N v
PROGRAM MODE FOR C
STRRTING CY,TRK  0~410,0-18 0 o ¥
ENOING CYL, TR 0-410'0-18 410,18
SELECT PRTTERN ztmrig;g

WORST CASE WORST CASE #

& NORMAL FULL PACK FORMAT OPERATIONS SHOULD DEFAULT
TO THESE VALUES.

l
e
3.
4.

T:&r&g THE CHARARCTER 'D’ WILL RSSUME THE DEFAULT
"CONTROL C' COMBINARTION WILL RETURN USER BACK TO

THE DRIVE NUMBER REQUEST DURING THE INPUT REQUESTS.

A RUBOUT WILL RETYPE THE CURRENT LINE.

THE INPUT FOR PARTIAL PACK FORMATS MUST HAVE THE
CYL AND TRK SEPARATED BY A COMMA AND THE LIMNE
TERMINARTED WITH A CARRIARGE RETURN. THE ENDING
CYL, TRK RDDRESS MUST BE EQUAL TO OR GREATER THAN
THE 'STARTING CYL,TRK RODRESS. ALL LIMITS

ARE INCLUSIVE.

THE DRTR PATTERN 70 BE WRITTEN ON EARCH SECTOR

1S SELECTED BY TYFING THE DIGIT ASSOCIATED WITH
THE PATTERN TYPED.

THE PROGRAM MAY BE RUN IN 'READ ONLY' MODE BY
ENTERING & 'C' (CHECK) IN THE RESPONSE TO THE
"PROGRAM MODE' REGUEST MESSAGE. THE NORMRL OR
DEFAULT MODE 1S5 'F’ «ronnm & VERIFY): THIS MODE
1S SELECTED 8Y ENTERING A 'D’' (DEFAuL}) ORBY

FO1

SEQ 0004
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ENTERING AN 'F’ IN RESPONSE TO THE 'MODE’ REGUEST.
= STARTING nno ENDING CYLINOER AND TRACK RDDRESS ENTRIES
MUST BE IN FORMAT 'CCC TT' WHERE *CCC’ IS THE CYLINDER
ADDRESS 'TT* 1S THE TRACK RDORE
ALL ENTRIES EXCEPT THE 'SELECT PATTERN' ENTRY AND THE 'D’
(DEFAULT) ENTRY nusr §§ TERHINQTEE gv A CARRIAGE RETURN.
THE PACK MAY ED IN 22 SECTOR (16 BIT) MOOE
OR IN o0 SECT fxe exr) HE PACK 1S FORMATTED
IN 20 SECTOR MODE, BITS 15 317 or Encu WORD WilLL BE
ZERO. ALL OF THE POP-11 RPOM DIAGNOSTICS REQUIRE 22
SECTOR FORMATS.

L4s]
U'l

O

PROGRAM RCTION

RFTER THE PRRAMETERS HAVE BEEN INPUTTED THE PROGRAM
WILL FORMAT OR CHECK WITHIN THE LIMITS SPECIFIED. UPON
COMPLETION OF THE FORMAT OR CHECK (SWO = 0), 'FORMRT
COMPLETE' OR ’'CHECK COHPLEYE' WILL BE TYPED'

RND R NEW
DRIVE NUMBER WILL BE REQUESTED.
SUBROUTINE RBSTRACTS
lmoq,
THIS ROUTINE 1S THE DRIVER FOR THE RPOM DISK
SYSTEN. IT IS ENTERED UPCN ALL REQUESTS TO THE
RPOM DRIVE.
"DRINIT’

THIS ROUT%P? USED TO INITIRLIZE THE RPOY
DRIVER. AT THE EXIT OF THIS ROUTINE THE RVAILARBILITY
OF ERCH DRIVE HRS BEEN RECORDED IN TRBLE DRVSTA.

ENTRY ERRORS

1. THE *77° MESSAGE IDENTIFIES AN ILLEGARL INPUT
CHARRCTER HRS BEEN TYPED.

2. THE "7 CYLINDER LIMIT EXCEEDED' MESSAGE INDICATES
THE USER REQUESTED R CYLINDER GRERTER THAN 410.

3. THE 7% TRACK LIMIT EXCEEDED’ MESSAGE INDICATES
THE USER REQUESTED R TRACK GRERTER THAN 18.

4. THE '?? ENDING DSK RDRS MUST BE EQUAL TO OR GREARTER
THRN THE STRARTING ADRS' MESSAGE IS SELF-EXPLANRTORY.

ERROR TYPEQUTS~ REPORTED WITHIN THE DRIVER RGUTINE

8i ILLEGAL SUBSYSTEM INTERRUPT

SEQ 000S
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RHCS2 RHDS! RHER! RHER2 RHER3
HE ABOVE REGISTERS

£33
gaﬁ

ERROR
.RDR= RDDRESS OF THE REGISTER RERD
WRD= CONTENTS OF THE WORD RERD

TROL PARITY ERROR WAS DETECTED BY THE CONTROL
WHEN THE INDICATED REGISTER KRS RERD.

BUS PARITY ERROR

WRT.AD= ADDRESS OF REGISTER WRITTEN
WRT.WD= CONTENTS OF WORD WRITTEN
RD.WRD= WORD READ BARCK

THE ADDRESSED DRIVE DETECTED R PARITY FRROR WHEN
THE CONTROLLER RTTEMPTED TO WRITE INTO THE INDICATED
DRIVE REGISTER.

85 ATTENTION FROM AN UNRVAILABLE DRIVE
DRIVE= DRIVE NUMBER
RHAS= CONTENTS OF THE ATTENTION SUMMPRY REGISTER

RHCS] RHCS2 RHDS] RHERI RHERZ RHER3
CONTENTS OF THE ABOVE REGISTERS

THE ATTENTION REGISTER HRS AN RTTENTION BIT SET FOR
R DRIVE WHICH IS NOT CURRENTLY ACTIVE IN RN OPERRTION.

=g 33

z 5®
g-«
2

ERROR TYPEOUTS- REPORTED RT THE RETURN FROM THE DRIVER

8l WRITE ERROR
DRIVE=X SN=X - DRIVE & SSRIAL NUMBER
CYL, TR=XXX,XX - CYL 8 TRK WHERE ERROR OCCURED

RHCS] RHCS2  40S] RHER] RHERZ RHERJ
CONTENTS OF Tno. RBOVE REGISTERS

THIS ERROR INDICATES AN ERROR OCCURED WHEN TRYING
TQ DO A WRITE HERDER 8 DATA COMMAND. THE PROGRAM
HI‘{LL NOT ADVANCE EEYONJ THE CYL,TRK TYPED UNTIL

2

IVE=X SN=X - DRIVE 3 SERIAL NUMBER
YL, TRK=XXX, XX - DISK RDDRESS OF BRD SECTOR
SECtoR=xX -'BAD SECTOR

300D DATA=XXXXXX - DATA IN CORE

BRD DATA=XXXXXX - DATR READ FROM DISK
RMEC 1=XXXXXX - LOCATION OF ERROR BURST
RHEC2=XXXXXX - ERROR BURST

(@)

SEQ 0006
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RHCS] RHCSE RHOS1 RHERL RHERZ RHER3
CONTENTS OF THE RBOVE REGISTERS

RETRIES UNSUCCESSFUL - SECTOR 0T RCCEPTRBLE

THIS IS THE TYPICAL ERROR TPYEQU: EXPECTED

WHEN R FORMAT ERROR QCCURES. IT SUGIESTS THAT THE
DISK SURFACE SPECIFIED IS QUESTIONANE. IF

THE MESSAGE 'RETRIES UNSUCCESSFWL' (S TYPED,

THE PACK IS NOT RCCEPTABLE.

83 rERDER COMPARE NOT MADE
DRIVES=X SN=X - DRIVE 3 SERIAL NUMBER
CYL, TRK=XXX,XX - CYL 8 TRK COMPRRSION ATTEMPTED

RHCS] RHCSZ2 RHDS! RHER] RHERZ RHER3
CONTENTS OF THE RBOVE REGISTERS

FEFORMAT PACK

TrIS ERROR INDICATES THE FRILURE TO RERD R
HERADER SUCCESSFULLY. THE POSITIONER COULD HAVE
RCVANCED TOO FRR DURING THE FORMAT OPERATION.

s SOFTWARE MERDER COMPRRE ERROR
DRIVES=X SN=X - DRIVE 8§ SERIAL NUMBER
EXPECTED- CYL, TRK=XXX, XX
RERD - CYL, TRK=XXX, XX

REFORMAT PRCK

THIS ERROR SUGGESTS THAT THE POSITIONER FAILED
TO RDVANCE DURING THE FORMART OPERATION.

#S RERD OR WRITE UNSAFE ERROR
ORIVE=X SN=X - DRIVE 3 SERIAL NUMBER
CYL, TRIG=XXX, XX - CYL 8 TRK WHEN UNSAFE OCCURED

RHCS] RMCS2 RMDS! RHER] RHER2 RHER3
CONTENTS OF THE RBOVE REGISTERS

IF AN UNSRFE OCCURES THE FORMAT IS TERMINATED. THE
FORMAT SHOULD BE RESTARTED AT OR BEFORE THE CYLINDER
WHERE THE UNSAFE DEVELOPED. TI{ TYPE OF UNSARFE

IS INDICATED BY THE CONTENTS OF RHERL, RHERZ OR RHER3.
DRIVE ERROR

DRIVE=X SN=X - DRIVE & SERIAL NUMBER

CYL, TRK=XXX,XX - CYL 8 TRK WHEN ERROR OCCURED

RHCS! RHCSZ RHOS1 RHERI RHERZ RHER3
CONTENTS OF THE ABOVE REGISTERS

TWO PETRIES ARE MADE ON THE CURRENT DISK RDORESS
IF THE DRIVE ERROR REMAINS THE FORMRT 1S TERMINRTED,
IF NOT THE FORMAT CONTINUES.

87 DRIVE UNSAFE ERROR
D IVE=X SN=X - DRIVE 3 SERIAL NUMBER
CYL, TRK=XXX, XX = CYL 3 TRK WHEN UNSAFE OCCURED

&

SEQ 0007
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RMCSi RHCSZ2 RHOSL PHER! RHERZ RHER3
CONTENTS OF THE RBOVE REGISTERS

IF R DRIVE UNSRFE DEVELOPS THE FORMRT IS TERMINATED.
THE TYPE OF UNSAFE IS INDICRTED BY THE CONTENTS
OF RHER], RHERZ2 OR RHERS.

88 UNCORRECTRBLE MRSSBUS PRRITY ERROR
FORMAT TERMINATED
CYL, TRK=XXX,XX = CYL 8 TRK WHEN ERRCR OCURRED

THE PROGRAM HRS TRIED 3 TIMES TC READ OR WRITE
A REGISTER AND R PARITY ERROR HRS OCCURED ERCH TIME.

89 FATAL MASSBUS PARITY ERROR
CYL, TRK=XXX, XX - CYL 8 TRK WHEN ERROR OCCURED

THE PROGRAM DETECTED R MRSSBUS PARITY ERROR

WHILE ISSUING A 'DRIVE CLERR' TQ RESET A PREVIOUSLY
DETECTED MASSBUS PARITY ERROR. THE PROGRAM WILL
HALT AFTER THE ERROR IS REPORTED.

8iC SOFTWARE TIMEOUT - SYSTEM HUNG
DRIVES=X SN=X - DRIVE & SERIAL NUMBER
CYL, TRK=XXX XX - CYL 8 TRK WHEN OPERRTION TIMED OUT

RHCS. PRHCSZ2 RHDS! RHER! RHER2 RHER3
CONTENTS OF THE RBOVE REGISTERS

IF A DISK OPERATION FAILS TO COMPLETE
THE RBOVE MESSRGE IS TYPED. THIS INCI
OCCURES IF THE PDP1] SYSTEM IS EGQUIPPE
A KWll-L OR KWil-P CLOCK.
MISCELLANECUS

EXECUTION TIME

TC FORMAT THE ENTIRE DISK TAKES RPPROXIMATELY 9
MT &JTES. IT TAKES ABOUT 1.2 SECONDS TQ FORMART
C€ CYLINDER PLUS 7 MS FOR ERCH CYLINDER SEEK.

“YRLTING THE PROGRAM

THE FORMAT SHOULD NOT BE INTERRUPTED ONCE UNDERWARY
UNLESS R REFORMRT IS TO FOLLOW.

ORTAR PATTERN

THE WORST CASE PATTERN OF 165SSS 8 133333 IS MORE
-IKELY TO CREATE DRTR CHECK (DCK) ERRORS

THRAN ONES OR ZEROS. IF A SUCCESSFUL PARSS WITH ZEROS
IS ACHIEVED WHERE WORST CASE FAILS THEN THE

RPO4_ DIAGNOSTICS SHOULD BE RUN TO VERIFY THE
DRIVES RELIRBILITY.

SROGRAM DESCRIPTION

JO1

SEQ 0008
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FORMAT OPERRTION

GS IFORB!GT PROGRAM ;gggﬁTgTTgET DISK PRCK ON THE
l'é U‘ &S% WRITTEN NITH THE SELECTED
PQTTERN KEY WORDS ARE WRITTEN WITH ZEROQ'S.
EACH TRACK IS VERIFIED WITH R WRITE CHECK

ORDER IMMEDIATELY RFTER IT IS WRITTEN.

THE PORTION OF THE PACK TO BE FORMATTED IS DETERMINED

BY THE BEGINNING AND THE ENDING CYLINDER AND TRACK
ADDRESSES: THESE LIMITS ARE INCLUSIVE. R SINGLE TRACK IS
THE SMALLEST ELEMENT THAT MAY BE FORMATTED.

FORMAT ERRORS

MRITE CHECK ERRORS ARE REPORTED WHEN THEY ARE
¢ DETECTED, THE SECTOR MUST

ED CORRECYLY TWO SUCCESSIVE

USEABLE. SECTORS WHICH CANNOT

E RFTER AN ERROR WILL BE

Y THE PROGRAM.

AFTER THE LRST TRAK HAS BEEN FORMATTED AND
VERIFIED AN RDDITIVNAL CHECK IS PERFORMED. THE
HEADER OF TRACK ZERO AND SECTOR ZERO OF ;ncu
CYLINDER 1S READ AM) COMPARED BY THE SOF TWARE.

THIS CHECK 1S PERFURMED TO ISOLATE A POSSIBLE
POSITIONER ERROR HAT MAY HAVE OCCURED DURING

THE FORMAT OPERATION. TWO SUCH CRSES OF POSITIGNER
MALFUNCTION ARE: FAILURE OF THE POSITIONER 10
ADVANCE TO THE NEXT CYLINDER, AND THE CASE
sssxm:gm POSITIONER ROVANCES PAST THE CYLINDER

-

PROGRAM LISTING

SEQ@ 0009
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"RPOM FORMRTTTER PRPOGRAM™  MRCY11 27(6B3) 23-JAN-76 10:26 PRGE 43

YRIGHT (€) 19741
ITAL EQUIPMENT c
.nnvnnno MASS. 01754

lPROGRQH BY R. MOORE/C. MESS

§k MAINDEC-1 DZRP B "RP0Y FORMRTTTER PROGRAM"
G

!THIS PROGRAN WA SSH%%ED USING THE POP-11 MARINDEC SYSMAC

{PQCKQGE (MRINDEC-

.SBTTL OPERRTIONRL SWITCH SETTINGS

§; SWITCH USE

;'l --------------------------

¥ 15 HALT ON ERROR

'y 14 LOOP ON THE CURRENT TRACK
s 12 INHIBIT ERROR TYPEOUTS

' 0 LOOP THE PROGRAM

.SBTTL TRAP CATCHER

=0
;#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN R .42 haLT"
s ¥SEQUENCE TO CARTCH ILLEGAL TRAPS AND INTERRUPTS
: #LOCATION O CONTAINS O TO CATCH IMPROPERLY LORDED VECTORS
lSTRRTING ADDRESSES

;%200 = NORHRL START

JMP BEGIN
;%204 = RESTART
JMP RESTRT

.SBTTL BRSIC DEFINITIONS
s¥INITIARL RDORESS OF THE STACK POINTER #xx 1100 #¥&

&TACK=" 1100
LEQUIV EMT, ERROR :BASIC DEFINITION OF ERROR CALL
.EQUIV xor SCOPE ,,Basxc DEFINITION OF SCOPE CALL
pS= 77976 : :PROCESSOR STATUS WORD
LEQUIV PS Psu
STKLMT= 179774 : :STACK LIMIT REGISTER
PIRQ:s 177772 . : PROGRAN INTERRUPT REQUEST REGISTER
SWR= 77570 ,,suxrcu REGISTER
DISPLAY=SWR
; \GENERAL_PURPOSE REGISTER DEFINITIONS
RO= %0 . GENERAL REGISTER
R% 71 EEN RAL REGISTER
%2 RA_ REGISTER

SEQ 0010
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WIINDEC-11-CZRPL-B  "RPOY FORMATTTER PROGRAM®  MACY1] 27(6b3) 23-JAN-76 10:26 PAGE 43-1 SEQ 0011
r2RPLB Pl BASIC DEFINITIONS

1 000003 R3= %3 ; ; GENERAL REGISTER
t}) 00000 RY= %M s GENERAL R G%SYER
1) 000005 RS= /s : 1 GENERAL REGISTER
Y 000006 Rb= ; ;GENERAL REGISTER
o1 000007 R?= /7 : 1 GENERAL REGISTER
! .EQUIV RB,SP : 'STRCK POINTER
‘ii .EQUIV R7.PC : ' PROGRAM COUNTER
1) - #PRIORITY LEVEL DEFINITIONS
1) 000000 PRO= O . “PRIORITY LEVEL O
(1 000040 PRIz 40 : 'PRIORITY LEVEL I
(1 000100 PR2= 100 ;;mxon%w LEVEL 2
(h) 80C 140 PR3= 140 : 'PRIORITY LEVEL 3
(D 000200 = 200 : PRIORITY LEVEL 4
(1) 000240 PRS= 240 : 'PRIORITY LEVEL S
1 000300 = 300 : :PRIORITY LEVEL b
E*i 000340 PR?= 340 } PRIORITY LEVEL 7
(1) a~suxrcu REGISTER" SWITCH DEFINITIONS
‘1. 100000 8u18=
13 040000 SW14= oooo

e 32CC . SWi3= 20000
(i) 010000 SWi2= 10000
(e 04000 SWil= 4000
g 002000 SWi0= 2000

1) 001000 SW09= 1000

1 000400 SWi8= 400

1) 000200 5W07= 200
Y 000100 SWib= 100
Y 000040 SWOS= 40

1, 000026 SWi4= 20
(1) 000010 SWi3= 10
(] 000004 SWi2= §
(1 000002 SWil= 2
ol 00009 SWO0= ]
1 FRUIV  SWO9, SS9
i) _EQUIV SW08, Sus
1) JEQUIV Sw07.SW7
(1 .EQUIV SWO6. SWb
(1 -EQUIV SuW0S. SKS
(1) EQUIV  SWOY4 ) Sy
(1 EQUIV SWO3’ Su3
(§) JEQUIV SWB2) Swe
(1 (EQUIV SWOT.Sul

(f? .EQUIV SWOO) SWO

}

(8 - #DATA BIT OEFINITIONS (BITQD TO BIT'S)

(1) 100000 81T1S= 1000

1 ONGO00 BITI4= 40000

(1) 020000 8iT13= 20000

(1) 019000 BIT12= 10000

(1 N0400G BIT1I= 4900

58 002000 6IT10= 2000

! 00100C BIT09= 1000
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“"RPO4 FORMATTITER PROGRAM™
BRSIC DEFINITIONS

NOL

MRCYll 27(6a3) 23-JAN-7b 10:26 PRGE 43-2

TIME OUT AND QTHER ERRORS
,,R$SEEYEC AND ILLEGAL INSTRUCTIONS

:  TRACE TRAP
: 'BREAKPOINT TRAP (BPT)
,,INPUT/OUTPUT TRAP (IOT) ##SCOPE#*
: POMER FRIL
.,EHULRTOR TRAP (EMT) #¥ERROR¥*
: 'TRAF" TRAP
*TTY KEYBOARD VECTOR
' TTY PRINTER VECTOR

BIT08= 400

BIT07= 200

BIT06= 100

BITOS= 40

BITOM= 20

BIT03= 10

BITO2=:

BIT0l= 2

BITOO=

.EQUIV BIT09,BIT9
.EQUIV B1708,B178
.EQUIV BIT07,BIT?
.EQGUIV BITO&,BITH
.EQUIV BIT0S,BITS
.EQUIV BITOM,BITY
LEQUIV BIT03,BIT3
.EQUIV BIT02,BIT?
.EQUIV BIT01,BIT1
.EQUIV BITOO,BITO
- #8RSIC “CPU™ TRAP VECTOR RDDRESSES

ERRVEC= Y4

RESVEC= 10

TBITVEC=1M

TRTVEC= 14

BPTVEC= M

JOTVEC= 20

PWRVEC= 24

EMTVEC= 30

TRAPVEC=34

TXVEC= 60

TPVEC= BN

PIRQVEC=240

5ISTER RDDRESSES
TKS=177560
TKB=177552
TPS= 177564
TP8=177566
$LKCSR=172540
$LKCSB8=]7254¢2
$LKS=177546

.=1100
.SBTTL RPOM RDDRESSES

SRPRDR: .WORD 176700
SRPVEC: .WORD 254

.SBTTL MRIN PRUGRAM

,,PROGRRH INTERRUPT REGUEST VECTCR

;RORS OF KWI1-P STATUS REG
:ADRS OF KWI1-P COUNTER BUFFER
;ADRS OF KWll-L STATUS REG

;RH11/RPO4 UNIBUS RDORESS
tRH11 INTERRUPT VECTOR

SEG 0012
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4968 CO1104 00000S BEGIN: RESET ;CLEAR WORLD

435S 001106 0:2706 00110 MOV 8STACK, SP ‘SET UP STACK

4970 001!le 013737 003116 000030 MOV sEMTHND 9830  :SET UP EMT ADRS

NG71 001120 012737 COO340 000032 MOV 8340, 3832 :SET PS TO 7

4qr2 001126 013737 001100 013070 MOV SRPADR, RPADR s MOVE RM11/RPOM ADDRESSES TO VECTOR

4§73 0011 013737 001102 013072 MOV SRPVEC RPVEC  :RH1] VECTOR ADORESS

474 Q01142 012737 00C240 001156 MOV 8240, RESTRT 'ALLOW RESTRARTS RFTER INITIAL START

4975 001153 004537 005.66 ISR RS, TYPOUT :G0 TYPE MESSAGE

4e76 001154 GO746h MTITLE 'ADRS OF 'TITLE' MESSAGE

4977 001158 GOQ7 RESTRT: BR BEGIN {CHARNGE TO 'NOP’ AFTER INITIAL STARTY

4378 001160 DI2706 001100 MOV 8STRCK, SP 'SET UP STACK

:gg 001164 0G000S RESET : CLERR WORLD

333% GO FIND OUT WHAT DRIVE

4983 001186 004537 DI5166 MO: JSR RS, TYPOUT :G0 TYPE MESSAGE

4934 (01172 007546 MUNIT :RORS OF MESSAGE

NGBS 001174 004737 005242 JSR PC.TT1 16O WAIT FOR DRIVE

4986 001200 022700 000104 CHP 0104,R0 :1S IT THE DEFRULT CHAR?

4967 001204 001006 BNE 1§ :BRANCH IF NOT THE DEFRULT CHAR

4388 001206 7 012540 CLR {SEL :SELECT DRIVE z;no

4989 (0l2l2 (04537 OOSiee ISR RS, TYPOUT :G0 TYPE DEFAULT DRIVE NO.

4930 UDl216 007%6) MDRVD :RDRS OF NSG

:& 001220 000413 BR GSEL :GC SEE IF DRIVE ZERO IS THERE

4933 001222 004737 00534 18: ISR PC, NUNTST .15 IT A DIGIT?

4994 001226 090757 BR MO ‘RETURN HERE IF DRIVE & NOT A SIGIT

4995 001230 022700 000007 CHP $7,R0 *1S IT LESS THAN 7?

459 00123 103003 BCC 28 'YES - GO SELECT DRIVE

4957 (001236 004737 QOSH06 JSR PC, GUES : TYPE 7?

4938 (00l242 00075] BR MO ‘RETYPE LINE

4399 00l244 010037 Clas40 28: MOV RO, USEL :SAVE IN USEL

gmswnu? : THIS CODE CHECKS IF REQUIRED DRIVE IS AVAILABLE

€0G3 0012S0 0O4737 013106 GSEL: JSR PC.RPINIT G0 SEE WHAT DRIVES ARE AVAILABLE

S00N 001254 012737 177777 013032 MOV 8177777 SEEKEG SET 10 -1 IF NO OPTIMIZATION IN DRIVER

5005 0012e2 0137C0 012540 MOV USEL , RO 'GET DRIVE NO.

5006 00i12b6 10S760 012752 1STB DRVSIR(RO) :L0OK AT DRIVE STATUS

5008 001272 003035 BGT ) "BRANCH IF ONLINE

§0:2 001274 002404 BLT 1§ 'BRANCH IF UNSAFE OR NONEXISTENT

5013 001276 37 00S1e6 JER RS, TYPOUT :TYPE 'DRIVE OFFLINE’

501N 601302 007577 MOFFLN : RDRS ?F rsagacs

5015 001304 000730 BR M0 GO GET DRIVE 8 RGRIN

€016 001306 006300 18: RSL RO RO INTO WORD INDEX

€J17 00i210 005760 012762 157 ORVTYP(RO) ‘A DRIVE PRESENT?

€18 001314 001004 BNE 23 ‘BR IF SO

5019 001316 004537 005166 JSR RS, TYPOUT :TYPE 'DRIVE NOT PRESENT’

€020 001222 0076l MORNP RDRS OF MSG

§021 001324 000720 BR M0 :GO GET DRIVE NO. AGAIN

5022 001326 022760 020020 012762 28: CHP 820020, DRVTYP (RO SINGLE PCRT?

8023 001334 00IM4IC BEQ 3$ .BR IF UNSARFE SINGLE PORT

€024 00123 022760 024020 0l27e2 CMP 824020, DRVTYP. RO} .DURL PORT®

€02E 001344 O0O0IM04 BEQ s ;8% IF UNSAFE DUAL PORT
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§026 001346 004537 005166 ISR RS, TYPOUT : TYPE wo* m RPON’
S027 001352 007646 MNRPOM :RDRS OF MS
§028 001354 00070M BR ) co GET Rggqu NO. ncnm
€329 001356 DONS37 00Si66 3$: IR RS, TYPOUT
€030 00136e 007673 MUSOR ;aons,or
gongé 001364 00C700 BR MO 160 fIT omvs NO. AGAIN
5056 -GEE WMHICH MODE THE PROGRAM IS TO BE RUN IN.
%Ssg :MODES RRE: 'FORMAT 8 VERIFY' OR 'CHECK FORMAT'
S0E9 001366 00S037 012544 M]: CLR MODE ;SET _MODE TO 'CHECK FORMAT'
8963 001372 004537 00S166 JSR RS, TYPOUT : TYPE ' PROGRAM MODE'
S0pl 001376 007725 MMOGE :RDDR OF MSG
5062 0JI400 0QO0N737 DoSaw2 JSR PC. TT] ‘WAIT FOR ENTRY
S063 00i40M 022700 0201 CHP 1’0, R0 :'D* (DEFAULT) ENTERED °
5064 001410 0COf4IS 8E0 28 :BR IF DEFAULT
5065 00I412 022700 000103 cHe 8'C,RO : CHECK FORMAT MODE °
Soek 001416 001406 BEQ 18 'BR IF CHECK ONLY
S067 001420 700 CO0O0106 CHP 8’F,RO :EORMAT § VERIFY ?
€068 001424 001413 BEQ 3s ;QR IF YES
5069 001426 004737 00S406 JSR °c QUES ‘TYPE 27!
5070 001432 000755 BR : TRY RGAIN
5071 OCIN3N 004537 00S1eb 18: JSR RS TYPOUT ! TYPE REST OF 'CHECK'
€072 001440 0L030M MHE CK ‘RODR OF MSG
5073 001~42 0004i2 BR 'GET STAMTING RDDRESS
SO74 00lw4y DOM537 00S16E 28: JSR RS.TYPOUT :TYPE DEFRULT MESSAGE
€075 001460 00776l MFORMT :RODR OF MSG
£076 001452 BR 4§ ‘SET UP MODE
€077 DOINGY 004537 005186 3s: SSR RS, TYPOUT :TYPE REST OF 'FORMAT’
5078 001460 010016 MORMAT }ADOR OF MSG
§8§3 001462 012737 177777 Q12544 48: MOV s-1,MOOE :GET MODE TO 'FORMAT 3 VERIFY’
5081 sFIND OUT If FORMAT IS TO BE IN 20 OR 22 SECTOR MOOE
sceia 001470 005166 MIR: ISR RS, TYPOUT : TYPE FORMAT MODE REQUEST
S0sY 001474 010035 MS1ZE +RODRESS OF MESSAGE
S08S 001476 DON737 00S242 JSR PC, 171 TWAIT FOR INPUT
g086 001502 022700 000131 CMP ' ¥,RO 1S ENTRY R 'Y’ ?
5087 001506 00141l BEQ 1; 'BR IF IT IS
5086 001510 022700 00016 CHP £'N,RO : IS snm AN 7
€089 001Si4 001431 BEQ 28 ‘BR IF IT IS
5090 001516 022700 000104 CHP 2'0,R0 53 smnv A D' ?
5091 001522 001403 8EQ 1s IF IT IS
5092 001524 004737 00S406 JSR PC,QUES STYPE * 92 - INVALID INPUT
€093 001530 000757 BR MIA :TRY RGRIN
S094 001632 004537 DOS166 18: ISR RS, TYPOUT  TYPEOUT MOOE SELECTED
5095 00153 010106 M3EC22 s RDDRESS OF MESSAGE
§09% 001540 012737 013130 012602 MOV 8<260.#%22.> ,WC :TRACK SIZE IN 22 SECTOR MODE
€097 00154 012737 164650 01260M MOV 8-(260. #22.5 MW" ;2°S COMPLEMENT WORD COUNT
€098 001554 012737 177777 012610 MOV 8-1,SEC20 ;28 SECTOR INDICRTOR
6069 001562 012737 00002S 0l2ble MOV 82]. MAXSEC +MAX SECTOR RDORESS IN 22 SECTCR MODE
5100 00i570 112737 000020 012713 MOVE  ®20,FMTDP8+1  ;LORD FMT22 BIT
€101 001676 000420 BR 3¢ :LORD FORMAT BIT
§i02 001600 00NS37 00S1e6 2s: JER RS, TYPOUT ' TYPE OUT 20 SECTOR MODE SELECTEC
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MSEC20 : MUDRESS OF MESSAGE
MOV $<260.#20.> ,NC :TRACK SI2E IN 20 SECTOR MODE

MOV 8-<260.#20.} ,MiC’ :2'S COMPLEMENT WORD COUNT

CLR SEC20 20 SECTOR INDICATOR

MOV 319,  MAXSEC :HAX SECTOR ADORESS IN 20 SECTOR MODE
CLRB  FMTDPB+1 ‘CLERR THE FMT22 BIT

MOVB  USEL,FMTDPB :LOAD DRIVE NUMBER
MOVE 8143 FMTDPBe2 ;'SET FORMAT' COMMAND

JSR RO, RPON 60 TO THE DRIVER TO EXECLTE THE COMMAND
FMTOPB :DPB ADDRESS ]

BR 38 'QUEUE FULL RETURN - RETRY THE CMMAND
ST FMTDPB+16 : CHECK STATUS WORD

BEG 4§ :BR IF N°T FINISHED

BMI X! :BR IF ERROR IN SET FORMAT

BR M2

;GO GET PRRAMETERS - STARTING CYL & TRK
sAND ENDING CYL & TRK

JSR RS, TYPOUT ;GO TYPE MESSAGE 'STARTING CYL, TRK="
MHINCT {RDRS OF MESSAGE .

MOV ],SOFSW ISET UP SOFSW TO INDICAE STARTING INPUT
JSR PG, GETOAT 160 _GET STARTING CYL § T

BR e ;RETURN HERE IF ERROR OR RUBOUT

CLR  SOFSW ;SET_UP SOFSW TO INDICATE ENOING INPUT
JSR RS, TYPouT !GO0 TYPE MESSRGE 'ENDING CYL,TRK='
MMAXCT {ADRS OF MESSAGE

JSR C.GETDAT 'G0_GET ENDING CYL 3 TRK

BR M3 !RETURN HERE IF ERROR OR RUBOLT

;THIS CODE CHECKS_THE ORDER AND MAGNITUDE OF THE CYL 3 TRk ADRS

: INPUTTED BY THE TTY. ALSO ESTABLISHES THE TOTAL TRK COUNT

MOV ECYL,RQ ;SET RO WITH ECYL

S8 SCYL,RD 1SEE IF END CYL IS SMALLER THAN STRRT (YL
B 18 ;BRANCH IF NOT

JSR RS, TYPOUT }TYPE IMPROPER DSK ADRS

MADRER :RDRS OF MESSAGE

BR M2 'RETYPE REQUEST - INPUT CYL NOT IN PROPER FORM
2 :BRANCH IF SCYL NOT EQUAL To ECYL

MOV  ETRK,RD {SET UP RO WITH ETRK

SUB  STRK,RO }SEE IF END TRK IS SMALLER THAN START TRK
BCC 28 1 BRANCH_TF NOT

JSR _ RS,TYPouT i TYPE ] R DSK ADRS

MADRER :RDRS OF MES

BR M2 'RETYPE REGUEST - INPUT TRK NOT IN PROPER FORM
MOV RO, TTRKS {SAVE 8 OF TRACKS

BR M4 ;G0 GET DATA PATTERN

CLR  TIRKS {CLEAR TOTAL TRACK LOC

R0 823, TTRKS }R00 CYLINDER WORTH OF TRACKS

DEC RO :MAINTAIN CONTROL

BNE 4§ {BRANCH IF CYL DIFF NOT O

MOV STRK,RO :PUT STRK IN RO

NG RO IMAKE TWO’S COMP

SEG 001S
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§137 002040 060037 012556 ADD RO, TTRKS s PARTICAL TRK
g@ 002044 063737 012652 012556 ADD ETRK, TTRKS IN END TRACKS
Ef%? :GO GET DATR PATTERN FOR FORMAT
S162 002052 0O4S37 005166 MY JSR RS, TYPOUT :G0 TYPE 'SELECT PATTERN'
5163 002056 010530 MSELP noas OF MESSAGE
S164 002060 004737 00S242 J PC. TTI GO GET REPLY
G165 00206N 022700 00OI0N cHP 2104, RO ‘1S IT THE o.muu CHAR?
Si66 0C2070 001006 BNE 1§ :BRANCH IF NOT
S167 002072 004537 005166 ISR ns,rvpour TYPE DEFAULT PATTERN
5168 003076 010632 MPATD RORS OF MSG
5169 002100 012700 000002 MOV 82,RC :SELECT PATTERN OF WORST CRSE
5170 002104 DOOMLIL BR 28 :G0 SAVE PRTTERN
Si71 002106 O0Q4737 0OS3IN 18: ISR PC, NUMTST :SEE IF A NUMBER
§i72 002112 000757 8R MY :BRANCH IF NOT
§i73 002114 020027 000003 CHp RO, 83 ‘1S 8 LARGER THAN 2
€174 002120 103403 8CS 28 mn IF NOT
$175 002122 004737 00S406 JSR PC, QUES TYPE *
€176 002126 DO07S) B8R MY nervpe LINE
§177 002130 010037 0.2564 28: MOV RO, PSEL : SAVE pmsnn SELECTED
5178 002134 0ONS37 00SIE6 JSR RS, TYPOUT ' TYPE *SELECTED’
gig 002140 007713 MSELD ‘ADRS OF MESSAGE
gigé :GO TYPE *STRRTING FORMRT ON DRIVE & X’
S183 002I42 005?37 012544 MS: ST MODE ; "FORMAT’ OR "CHECK' MOCE ?
§.84 002146 001404 BEQ 18 :BR IF "CHECK' MODE
€185 002150 0ONS37 00S1be JSR RS, TYPOUT :TrPE *STRRTING FORMAT ON DRIVE &’
S186 002154 010649 MSF OU :RORS OF MESSAGE
§187 002156 000403 BR 28
£188 002160 004537 005166 18: ISR RS, TYoOUT : TYPE 'STRRTING CHECK ON DRIVE @'
€188 D0216M 010704 MSCHK :ADDR OF MSG
gigf 002166 004737 005350 28: ISR PC , UASM :GO PRINT DRIVE s IN USEL
gi92
g&s . THIS CODE SETS UP THE SELECTED DATR PATTERN TO BE NRITTEN ON EACH SECTIR IMRGE
5i95 002172 00S037 012566 STUFP: CLR PATA :CLEAR DATA PATTERN A
5196 002176 005037 012570 CLR PATE 'CLEAR DATA PATTERN B
€197 002202 005737 012664 75T PSEL 'SEE IF PATTERN OF ONES
5198 002206 001416 BEQ STUF ‘BR IF SO
5199 0022i0 00S137 012566 COM PATA 'SET PATA TO OMNES
5200 002214 0QE137 012570 com PRTH :SET PATB T0 ONES
6201 002220 022737 00000l 012564 CHP 8], PSEL :SEE IF PRTTERN OF ZEROS
%200 (002226 001406 BEQ STF . ' BRANCH IF SO
€203 002230 012737 165555 012566 MOV 3165555 PaTA  :SET UP WORST CASE
g‘g& 002236 012737 133333 012570 MOV 8133333,PATR :SET UP WORST CRSE
55‘389 . THIS CODE DUMP TME SELECT DATR PATTERN IN THE DATR BUFFER IN CORE
5208 002244 013703 012602 STUF: MOV WC,R3 ;SET UP COUNTER

01
€209 002250 012700 020300 MOV 88(FP RO T UP MEMORY -QINTER
S210 002254 013701 012566 MOV PATA, R s T UP PATTERN IN Rl




MAINDEC-11-CZRPL-B  "RPO4 FORMATTTER PROGRAN"
MRIN PROGRRM

DIRPLB.PLL

S2ll
5212
5213
Sely
S21S

RoCes
OO o

002510
002514

012570

012730

003716
0ieS™

0les4e
000002
012812

006260
012544

012542

012714

0lesye
012722

18:

WRHOR1:

WRHORZ :

18:

2s:

CKHDR:

GOOC:

18:

FOe2
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MOV PRTB, R2 :SET UP PATTERN IN R2
MOV RI, (RO)+ MOV {ST PAT INTO MEM
MOV R2. (RO)+ :MOV 2ND PAT INTO MEM

DEC R3 :KEEP COUNT
DEC R3 'KEEP COUNT

BNE 18 :D0 IT AGAIN IF R3 NCT O

: THIS CODE SEYS UP FOR THE RCTUAL FORMAT

ISR PC,SETTBL :G0 SET UP DRIVER TABLE

ISR PC . SE THOR G0 INITIALIZE HERDERS IN THE SECTOR BUFFER IN CORE
ISR PC’ CKCLK :G0 START UP THE CLOCK IF AVAILABLE
CLR SOF S :CLEAR ERROR COUNTER

CLR RETRY :ZERO THE RETRY COUNTER

CLR8  FMTDPB+10 RESTORE SECTOR

MOV MUC, FMTDPB44  -RESTORE WC

MOV 8BULP, FMTDPB+6 ;Rssroag CA

78T MODE :'FORMAT' OR *CHECK' MOOE ?

BEQ CKHOR ‘BR IF 'CHECK® MOCE

MOVE  #l63 FMTDPB+2 ;SET WRITE MEROER 8 DATA COMMAND IN TSL
JSR RO, RPO4 : G0 FORMAT A TRACK

FNTOPS ‘ADRS OF PARAMETERS - TBL

BR 18 'WAIT FOR QUELUE IF FULL

157 FMTDPB+16 WAIT FOR COMYAND TO COMPLETE

BFQ 28 ‘BRANCH IF NOT DONE

BPL CKHOR ' BRANCH IF NO ERROR

JSR PC FT :G0 RESOLVE ERROR

BR WRHDR G0 TRY AGRIN

; THE COCc SE™S _P FOR THE FORMAT CHECK

MOVB  8153,FMTDPB+2 ;SET WRITE CHECK HEADER 3 DATA COMMAND IN TBL
JSR RG, RPOY :G0 CHECK THE TRK JUST FORMATTED
FMTDPB :RDRS OF PRARAMETERS - TBL

BR 18 'NAIT FOR QUEUE IF FULL

75T FMTOPB+16 'WAIT FOR COMMAND TO COMPLETE
BEG 28 :BRANCH IF NOT DONE

BOL 600D ' BRANCH IF NO ERROR

JSR PC,ER 'GO RESOLVE ERROR

157 MOOE } '"FORMAT' OR ’CHECK’ MOOE °

BEG CKHOR 'BR IF ’CHECK’

BR WRHOR :ER-REFORMAT SECTOR

757 SOF Sl 'SEE IF RETRY

BEQ LOOPTS 'BRANCH IF NOT

CHP 82, SOFSM :SEE IF LAST RETRY

BNE It BRANCH IF NOT

CMPB  MAXSEC,FMTDP3+10’ :SEE IF LAST SECTOR IN TRK
BEQ LOOPTS :BRANCH IF S0

ISR PC, SCRNC :G0 SET UP 3L FOR REMAINING SECTORS
187 : 'FORMAT' OR 'CHECK' MODE °

BEQ CKHOR :BR IF 'CHECK’ MODE

B8R WRHOR :GO FINISH FORMATTING TRK

INC SOFSW 'RECORD GOOD RETRY

B8R WRHOR ' TRY ONCE MORE

Se@ 0017 I
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LOCPTS: BIT $8] 714, J4SHR F N CURRENT TRK
B0 Mot RN &?“’ 9
BR WRHOR2 : REPEAT SAME TRACK
NXTRK: JSR PC, TRKTST : GOOD ronmr-cg SEE xr -IF NOT, SET UP MNEXT
BR ubcx 'RETURN WERE QUICK CK
BR WRHOR2 ‘NOT DONE - co mns nsxr TRACK
: THIS CODE MAKES SURE ERCH CYLINDER FORMATTED CONTRINS THE
' PROPER CYLINDER ADDRESS. THE PROGRAM IS LOOKING FOR
'POSSIBLE POSITIONER ERRORS THAT MAY HAVE OCCIRED OURING THE FORMAT.
ENDCK: CLR MEDERR + CLEAR R CHECK ERROR INDICATOR
JSR pc SETTBL G0 SEY UP DRIVER TRBLE
TSR ' 6 THOR :GO SET UP HERDERS IN CORE
MOV sc*’n. TEMP PUT SCYL IN TEMP
MOV 8-2,EMTOPB4Y  :SET UP WORD COUNT
MOV sRB(F FMTDPB+b SET P wsgn ADRS
cua FMTOPR+10 :CLEAR THE SECTOR 3 TRARCK ADDRESS FIELD
SCYL , FMTDPB+12 ;grw % CYLINDER FIELD
nova 8173 FMTOPB+2  :SET UP READ HEADER 3 DATA COMMAND
HORERD: JSR RO, RPON :GO READ HEADER
FHTDPB RDRS OF PARRMETER TBL
BR MDRERD ‘WAIT IF QUELE IS F
18: 15T FMTOPB+16 'WAIT FOR COMMAND TO COMPLETE
BEQ 18 :BRANCH IF NOT DONE
BPL HDRCK BRANCH IF DONE
JSR PC,ER 160 RESOLVE ERROR
BR HDRCK 1 :BYPASS THE COMPARSION
HORCK: CMP RBUF , BUFP ‘SEE IF cn. Rsm sms CYL EXPECTED
BEQ . +6 :BR IfF CY
JSR PC, CMPER s REPORY mcomscr CYL INOER
HORCK1: CMP ECYL, TEMP :SEE IF LAST CYL
BEQ 00 'BRANCH IF RLL DONE
INC TE 'RECORD CYL CHECKED
ISR PC, UPDACY 'SET UP FOR NEXT CYL
ING rn?%ne ROVANCE TO NEXT ch )
BR HORE 'GO RERD NEXT READER
: THIS CODE REPORTS THAT THE HERDER RERD DOES NOT
:COMPARE WITH THE ONE EXPECTED.
CMPER: BIT 88IT13,38SWR  ;SKIP TYPEOUT?
BNE 18 'BRANCH IF SQ
PJ'SSC - RS, TYPOUT 1GO TYPE SOFT HEADER COMPARE ERROR
ISR PC, DRSN G0 TYPE DRIVEs 3 SN
F:“’:sgm RS, TYPOUT :GO TYPE EXPECTED
JSR PC, CYLTK 0 TYPE CYL,TRK EXPECTED
ﬂ;?gngo RS’ TYPOUT co TYPE RERD
BIC £10000, RBUF ?um FMT22
MOVE  RBUF+3 LOCTRK RACK FROM HERDER
MOV RBUF , LOCCYL :CYLINDER FROM HERDER

S£G 0C18
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S341
S342
S343
S

006780
1777727
177570

012806
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012606
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1%:

DONE :

18:

cs:

38:

CLOCK:

EMTHND:

SAVR:

HOZ
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JSR PC,CYLTRK GO0 _TYPE CYL-TRK RERD

MOV 8- HEDERR 1SET THE CYLINDER ERROR INDICATOR
187 a-sﬁn ' HALT?

BPL aanncu IF NOT

HAL T : ERROR- SOF TWARE HERDER COMPARE ERROR
RTS PC : RETURN

:END OF FORMAT (OR CHECK) ROUTINE

157 HEDERR CYLINDER ERROR 7

BEQ 1§ BR IF

JSR RS, TYPOUT rvpeour 'azronnnr MESSAGE’

ggornr x ' MESSAGE RDORESS

ST MODE :"FORMAT® OR "CHECK’ MODE ?

BEQ 28 ‘BR IF 'CHECK’ MODE

JSR RS, TYPOUT :G0 TYPE MESSAGE °‘FORMAT COMPLETE'
gcm 3s 'ADRS OF MESSAGE

JSR RS, TYPOUT :TYPE "END OF CHECK® MESSAGE
MCCMPT :ADOR OF MSG

BIT 850, SKR -sss xr SWR 0 SET

BNE . +b 'BR IF SET

I RESTRT :RSK FOR NEXT DRIVE

MOV $STACK, SP :RESET STACK POINTER
R, MS :D0 THE FORMAT OR CHECK AGAIN

s THIS CODE SEQVICES A CLOCK INTERRUPT EVERY 1BMS
MOV $16.,~(SP)

PYT nn.uszcoms ON THE STACK

JSR RO, RPTMR :G0 REPORT TIME

RTI RETURN AND CONTINUE

THIS IS THE EMT ERROR HANDLER-SELECTS ADRS OF ERRCR HANDLER
:SAVE THE REGISTERS

MOV R1,SAVR ' DRIVE NUMBER

MOV R3) SAVR+2 :ATR BIT

MOV R4, SAVR+Y ‘RHCS] RDORESS

MOV RS, SAVR+6 s MOL smrs (81T W)

MOV RO SAVR+10 { SAVE  UNKNOWN

MOV R2 SAVR+12 :SAVE UNKNOWN

MOV (SPY, RO 'GET EMT PC

ggl: -(Roi RO GET EMT CALL INSTR

RO TIMES 2
MOV smen. 10002(R0) | RO DEVELOP EMT ADDRESS
b (RO) G0 Y0 ERROR REPORT ROUTINE

;SAVE REGS 1,3,4,8 S HERE AFTER DRIVER ERRORS 1->§

0 R!
0 :R3
0 s {Y
0 RS

SEQ 0019
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DZRPLB.PLI

003172
003174

003176
003200
063202
003204
003208

MAIN PROGRAM

000000
000000

003210
003244
003354
003460
003606

032737

032737
001027
004537
011123
Q0MN737

020000
005166
177570

007270

020000
00S166
005166
003162
006724
005376
005166
003170
006604
005376
007064

007150
177570

007270

020080
005166
005376

“RPOY FORMRTTTER PROGRAM"

EMTTBL:

177570 ERL:

1$:

cs:

177570 ERe:

18:

es:

177570 ER3:

102

MACYLl 27(663) 23-JAN-76 10:26 PRGE 43-10

0 +RO

0 +Re

+ TRBLE OF ERROR HANDLERS-DRIVER LEVEL

ER!I - ILLEGAL SUBSYSTEM INTERRUPT

ERe * ILLEGAL DRIVE INTERRUPT

ER3 HRSSBUS CONTROL BUS PARITY ERROR
ERM CONTROL BUS PRRITY ERROR

ERS RTTEN’XON FROM AN UNARVRILABLE DRIVE

s HANDLES ILLEGAL SUBSYSTEM INTERRUPT

BIT IBITIB J8SWR ; SKIP TYPEOUT?
BNE 19 :BRANCH IF SO
JSR RS, TYPOUT

2R s TYPE ILLEGAL SUBSYSTEM INTERRUPT
157 JESKR ;HALT?

8PL 23 :BRANCH IF NCT

HALT : ERROR- ILLEGRL SUBSYSTEM INTERRUPT
JSR PC,RESREG :RESTORE RO-RS

RTI ;RETURN TO DRIVER

;HANDLES ILLEGAL DRIVE INTERRUPT
BIT #8IT13,345IR ; SKIP TYPECUT’

BNE 18 :BRANCH IF S0

'{EEB RS TYPOUT :TYPE ILLEGAL DRIVE INTERRUPT
%Dsgv RS, TYPOUT - TYPE DRIVE

MOV SAVR, R3 +GET DRIVE

JSR PC, THRNUM :G0 TYPE onxvs :

JSR PC.CRLF 'SET MARGIN

rJ%sqg RS, TYPOUT ' TYPE RHAS

MOV SAVR+6, R3 :GET RHAS

JSR PC,OCTYP :G0 TYPE 1T

ISR PC.CRLF ‘SET UP MARGIN

JSR PC.SETREG :GO PREPARE FOR TYPE

TSR PC’ RHREGS GO TYPE REGISTERS

157 35UR ‘HRLT?

BPL 2 ' BRANCH IF NOT

HALT +ERROR- ILLEGAL DRIVE INTERRUPT
JSR PC, RESREG ' RESTORE RO-RS

RTI 'RETURN TO DRIVER

; HANDLES MRSSBUS CONTROL BUS PARITY ERRORS
BIT $B8IT13, JuSKR ; SKIP TYPEQUT?

BNE 18 : BRANCH IF 50
ggga RS, TYPOUT : TYPE MASSBUS CONTROL BUS PARITY ERROR
JSR PC,CRLF ; SET MRRGIN

SEG 0020
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OZRPLB.PII

S45S 003376
S4S6 003402
S457 DO340M
c458 003410
SHS9 003414
S460 003420
SN61 003424
Sube 003426
S463 003432
S4e4 003436
S465 003442
Subb 003446
S467 003450
S468 003452
S469 003456
S470

MAIN PROGRAM
004537 005166

006604
004737 005376
005737 177570

004737 007270

032737 020000
004537 00S1ek
004537 005166

013703 003162
004737 006724

“RPO4 FORMATTTER PROGRAM™

18:

es:

177570 ERM:

18:

es:

177570 ERS:

JO¢

MRCY1l 27(6b3) 23-JAN-76 10:26 PAGE 43-11

JSR RS, TYPOUT
MRDADR

MOV RD. ADR,R3
JSR PC,OCTYP
ISR PC. CRLF
ISR RS, TYPOUT

MOV RD. WRD, R3
JSR PC. OCTYP

ISR PC'CRLF
ST J4SHR
BPL 2§

HALT

JSR PC,RESREG
RTI

; TYPE RO.ROR
GET QDRS

; GE
TYPE IT

s HRL

;BRANCH IF NOT

: ERROR- MASSBUS CONTROL BUS PARITY ERROR
tRESTORE RO-RS

tRETURN TO DRIVER

; HANDLES CONTROL BUS PARITY ERRORS

BIT $81T13, daSkR
BNE 1$
JSR RS TYPOUT

MERY
JSR PC,CRLF
JSR RS, TYPOUT
MR TAD

MOV WRT.AD

JSR PC, ocv?p
ISR PC.CRLF
ISR RS, TYPOUT
MWR TWD

MOV WRT.WD,R3
JSR PC,OCTYP
JSR PC . CRLF

JSR RS, TYPOUT
MROWRD

MOV RD.WRD,R3
JSR PC.OCTYP
JSR PC. CRLF
18T 335UR

BPL 23

HALT

JSR PC,RESREG

; SKIP TYPEOUT’
I BRANCH IF SO
s TYPE CONTROL BUS PARITY ERROR

; SET_MARGIN
: TYPE WRT.AD

;GET_RDRS
sTYPE IT
:SET _MARGIN
:TYPE WRT.WD

;GET _WRD
s TYPE IT
:SET_MARGIN
: TYPE RO.WRD

;GET _WRD

s TYPE 17
sSET HRRGIN
s HALT?

;BRANCH IF NOT

:ERROR- CONTROL BUS PARITY ERROR
:RESTORE RO-RS

*RETURN TO DRIVER

;HANDLES RTTENTION FROM AN UNAVRILABLE DRIVE

BIT :%ITIB,OISLR
JSR RS, TYPOUT
JSR RS, TYPOUT

MOV SAVR,R3J
JSR PC, TORNUM

; SKIP TYPEOUT?
BRQNC H IF SO
s TYPE ATTENTION FROM AN UNAVAILABLE DRIVE

; TYPE DRIVE

GET ORIVE &
YPt IT

SEG 0021
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MAINDEC-11-DZRPL-B  "RPOY FORMATTTER PROGRAM™  MACYIl 27(662) 23-JAN-76 10:26 PAGE 43-12 SEQ 0022
DZRPLB.PI! MAIN PROGRAM

5503 003642 00N737 005376 JSR PC, CRLF :SET MARGIN

5510 00346 004537 005166 JSR RS, TYPOUT : TYPE RHAS

5511 003652 011771 MRS

€512 003654 013703 003170 MOV SAVR+6 R3 :GET RHA

€513 003660 004737 006604 JSR PC,OCTYP + TYPE n

G514 003664 004737 005376 J5R PC.CRLF 'SET MARGIN

6515 003670 004737 007064 JSR PC, SETREG :G0 PREPARE FOR TYPE

6516 003674 004737 007150 JSR PC ' RHREGS 160 TYPE REGISTERS

§517 003”00 00S737 177570 18: 157 Ja5UR .HRL

€518 00370M 100001 BPL 28 'BRANCH IF NOT

5519 003706 000000 HALT mon- ATTENTION FROM AN UNAVRILABLE DRIVE
5520 003710 004737 007270 28: JSR PC,RESREG : RESTORE RO-RS

%ﬁ 003714 000002 RTI RETURN 70 DRIVER

€523
ssasssaq . THIS CODE DECIDES WHAT TO DO WITH AN ERROR AT THE USER LEVEL
6526 003716 032737 000200 012730 ER: BIT 88177 FMTOPB+16 ;DID THE COMMIND TERMINATE

5527 003724 001402 BEQ 18 'BRANCH IF FATAL ERROR

€528 (003726 000137 004002 IMP e 3 :GO DETERMINE WHAT KIND OF DATA ERROR
§529 003732 032737 070000 012730 IS: BIT 70000, FHTDPB+16 GEE WHICH FATAL ERROR

6530 003740 001402 BEQ 28 ; BRANC tr A PARITY ERROR

6531 003742 000137 004776 JNP ER7 : GO nepom ORIVE UNSRFE

5532 003746 032737 004000 012730 28: BIT $B8IT11, rmwena -CHECK CONDITION OF PARITY ERRCR
6533 003754 DO14GR BEG 33 ;B H }F FATAL MASSBUS FARITY ERROR
SSN (003756 000137 00S042 I ERS REPORT UNCORRECTRBLE MASSBUS PARITY ER
€535 003762 032737 002000 012730 3%: BI; $8IT10, rnmpens .CHECK FOR FATAL PARITY ERROR
€53 003770 00140 BEQ 4§ R IF NOT

6537 003772 000137 00S106 IMP ERS co REPORT FATAL MRSSBUS PRRITY ERROR
%gg 003776 000137 00S136 4§: P ERID 'MUST BE SOFTWARE TIMEOUT

ESS:? : HANDLES THE DATR ERROR INDICATIONS

cE42 004002 032737 000070 012730 ERE:  BIT #70,FNTDPB+16  ;SEE IF R DATA ERROR

5543 0040i0 001v02 BEQ 18 +BRANCH IF S0

g4y (004012 0092137 004506 P ERGA _ iGO REPORT ERROR OTHER THAN DATA

SSys 00N016 122737 000173 012714 IS: CMPB  &173,FMTDPB+Z  ;SEE IF oomc R RERD HERDER

SE4g 004024 001002 BNE 28 :BRANCH IF NOT

647 004026 000137 004742 JmP ERBD : G0 REPORT ERROR ON READ HEADER

5548 004032 122737 000163 012714 2% CMPB  £163,FMTOPB+2  :SEE IF oomc A WRITE HEARDER

654§ 0OO40M0 001002 BNE 28 s BRANCH IF

G550 0040M2 000137 004706 I8 ERBC 160 REPORT ERROH ON WRITE HEADER

S551 OO0MOME 005737 012542 3s: 18T SOF SW :1S THIS A RETRY?

€552 004052 001002 BNE 4g ‘BRANCH IF S0

6553 004054 000137 004140 NP ERRORG 'G0 REPORT ERROR ON WRITE CHECK MHEADER
5554 QOMOB0 032737 0eN0Ss 177570 48: BIT $BIT13,385R  SKIP TYPEOUT?

5555 004065 001006 BNE c$ :BRANCH IF SO

€556 004070 004537 005166 JSR RS, TYPOUT G0 TYPE RETRIES UNSUCCESSFUL

6557 (OO4C74 012416 MREUNS

6582 (QO4076 (004537 005166 JSR RS, TYPOUT :GO TYPE SECTCR NOT ARCCEPTARBLE

5659 (0Q4i0e 012254 MUNCOR

5560 OONICN 005737 177570 5%: 3 JISUR SHALT?

5561 004110 100001 BPL 6§ :BRANCH IF NOT

SSee 0041l2 000000 HALT :ERROR~ SECTOR FAILS TO FORMAY RFTER ! OR 2 RETRIES




MAINDEC-11-CIRPL-B

CZRPLB.PLI

5563

22l

SSkb
So6?
Ss68
5569
$570

004114
0R4ig2
41

00

4130
132
13

s3sasgEsasss
PREPBANTLRADNEE

0Q4e22
24

MRIN PROGRAM
000025 012576 68§:

2%
000207
00013

006260

002sle

Qlasye
012650
177740

000026

012576
020000

005166

006662
006744
0dsied

012576
0caole

00C012
000260
00S204

000250
005204
005166

0l2646
000002

006604
005166

012664
005604
005166

012706
006604
005166

012710
006604

177570

78:

ERRORG:

18:

2s:

“RPC4 FORMRTTTER PROGRAM™ MRCYL] 27(683)

LO2

23-JRN-78

10:26 PAGE 43-13

6& TH1S THE LPST SECTOR IN THE TRK?

'O SET up faL FOR REMAINING SECTORS
co TRY NEXT SECTOR

RESTORE Sp

TRY NEXT TRK

;HANDLES R DATA ERROR ON A WRITE CHECK COMMAND

CMP ;ss.snvssc
?Eg PC, SCAKC
RTS PC

187 (SP)+

I LOOPTS

INC SOFSW

MOV SAVREG+6, RY
BIC 8177740, R4
BNE 18

MOV oes RY

OEC

MOV R"l SAVSEC
BIT :31713 JESUWR
Bgs SETCA

J RS, TYPOUT
MERE

ISR PC,DRSN

ISR PCCYLTK
ISR RS, TYPOUT
MSTOR

CLR RO

MOV SAVSEC,R3
SUB 812,R3’

BM] 3$

INC RO

BR 2

ROD £12,.R3

ADD  #260,R0

ISR PC, 110

MOV R3'RO

RDD 8260, RO

JSR Pc,Tto

ISR RS TYPOUT
MGDATA

MOV snvnsc+w R3
SUB R3

MOV (Ré) R3

JSR pC,olTYP
JSR RS, TYPOUT
MBDATA

MOV SAVREG+22, R3
JSR PC,0CTYP
TSR RS, TYPOUT
MRHEC 1

MOV SAVREG+44, R3
ISR PC,OCTYP
JSR RS, TYPOUT
MRHEC2

MOV SAVREG+46, R3
ISR 2,0CTYP

; RECORD DRTA ERROR

;G0 GET RHOA

;SAVE ONLY THE BAD SECTOR + |

:BRANCH IF NOT 2ERO

'RESTORE T0 LAST SECTOR

ggggs; SECTOR TC THE ONE THRT FAILED
: SKIP TYPEOUT’

: BRANCH_1F SO

:GO TYPE WRITE CHECK ERROR

;GO TYPE DR & SN
:G0 TYPE CYL 8 TRK
;GO TYPE SECTOR=

CLR TEN? DIGIT

SEE HOW HRNY TENS
:BRANCH IF TOG SMALL
:RECORD TEN
: SUBTRACT AGAIN
s MAKE SECTOP POSITIVE RGAIN
tSET UP FOR PRINT
:GO PRINT I7
iMOVE LSD INTO RO
iSET UP FOR PRINT
GO PRINT LSO

TYPE GOOD DATA

;GET RDRS OF FAILURE
:BACK IT OFF BY TWO
:GET THE DRTR WORD
:GO TYPE IT

:G0 TYPE BRD DRTR

;GET BRD DATR RT RHDB
:G0 TYPE IT
:GO TYPE RHECI=

;GO GET RHECI
160 TYPE IT

:GO TYPE RHEC2

;GET RHEC?
;GO0 TYPE IT

S£Q 0023
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5620
Seal
Sbee
S623
Sy
S62S
Sb2b
5627

CO4370

Q04374
004400
DO440M
004406
0O4410
Og441Y

MRIN PROGRRM

0O4737

007150

020300
012576

001310

000404
177374

012576
177570

000020
020000
005166

007322
005166

177570

001156

012574
020000
005166

007322
012574

012716
0leg72e

012730
177570

177570

“RPOY FORMRTTTER PROGRAM"

SETCA:

18:

e3:
SETWC:

18:

2s:

ERBA:

18:

es:

EREB:

1$:

MOZ

MRCYLl 27(663) 23-JAN-76 10:26 PRGE 43-14

JSR PC,RHREGS ;GO TYPE RM REGS
; THIS CODE COMPUTES WC 3 CR FOR RETRIES ON WRITE CHECK ERRORS
MOV $8UFP RO ;GET STARTING RDRS OF BUFFER

MOV snvssé Rl :GET SECTOR

ST R} SEE IF zgno

BEQ 2

ADD £520. RO novmcz T0 NEXT SECTOR
DEC R1 SKSEP COUNT

BR 1§ :GO0 CHECK NEXT SECTOR
MOV RO, FMTDPB+6 'SET UP CA OF BAD SECTOR
MOV MWl RO ‘GET MAX WC

MOV SAVSEC, R 'GET sscroa

ST Rl 'SEE IF ZERO

BEQ 28 :BRANCH IF SO

ROD 8260. RO ! ADVANCE TO NEXT SECTOR
DEC R] *KEEP COUNT

BR 18 GO CHECK NEXT SECTOR

POINT WC TO NEXT SECTOR
"GAVE WC OF REMAINING SECTORS

MOV o-éso FMTOPB+4 :SET UP WC FOR BAD SECTOR

MOVB  SAVSEC.FMTDPB+10° -SET UP SECTOR ADRS IN TBL

187 S3SUR HALT?
8PL 33 ' BRANCH IF NOT

HAL T +ERROR- DATR ERROR

RTS PC :GO REFORMAT FAILING SECTOR

:CHECK FOR RERD OR WRITE UNSRFE ERROR

BIT 820, FMTDPB+16  ;CHECK FOR AN UNSAFE

BEQ ERES :BRANCH IF NOT AN UNSRFE

BIT 8BIT13,38S5WR  :SKIP TYPEOUT®

BNE 18 :BRANCH IF SO

gﬁsgm RS TYPOUT :GO TYPE RERD OR WRITE UNSRFE ERROR
JSR PC, TYPALL :GO TYPE DATA

ISR RS, TYPOUT GO TYPE REFORMAT PRCK

MREFMT

15T JISUR s HALT?

BPL 28 :BRANCH IF NOT

HALT :ERROR- RERD OR WRITE UNSAFE OCCURED
I RESTRT 1GO GET NEXT DRIVE

- INDICATE A DRIVE ERROR HAS OCCURED

15T RETRY ;1S mxs A RETRY?

BNE 3$ H IF S0

BIT 8BIT13, J¥SWR SKIP TYPEOUT?

BNE 1§ :BRANCH IF SO

%Egae RS TYPOUT :GO TYPE DRIVE ERROR

JSR PC, TYPALL ;GO TYPE DATA

INC REtRY s RECORD ERROR

SEQ 0024
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DZRPLB.PLI

S674
S67%
5676
S&7

5678

004616
004bee
0046

MRIN PROGRARM

005737
100001
000000

032737
001005
004537
011434
004737
005737
100001
000000

000207

032737
001010
004537
011556
004737
004537
012226
005737
100001

177570

000002
012574
020000
00S166
005166
177570

301156

020000
00S166

007322
177570

020000
00S166

007322
177570

020000
005166

007322
00Sibb

177570

012574

177570

177570

177570

177570

“RPCM FORMATTTER PROGRAM™

cs:
38:

4§:

% ¥

6s:

EREC:

18:

es:

ER6D:

18:

2s:

ER7:

18:

NOZ

MACYLL 27(8B3) 23-JAN-76 10:26 PAGE 43-15

157
BPL
HALT
RTS
cHP
BEG
INC
RTS
BIT
BNE
JSR
MREUNS
JSR
MREFMT
TST
BPL
HALT
JMP

JUSKR HALT?
2§ 'BRANCH IF NOT
.ERROR- DRIVE ERROR
PC ! TRY AGAIN
82, RETRY :15 THIS TME LAST RETRY
ys :BRANCH IF S0
RETRY :RECORD RETRY
PC L TRY AGAIN
#BIT13,945WR  :SKIP TYPEOUT?
c§ BRRNCH IF SO
RS, TYPOUT G0 TYPE RETRIES UNSUCCESSFUL
RS, TYPOUT :GO TYPE REFORMAT PACK
JI5UR s HALT?
6$ 'BRANCH IF N
: ERROR- oaxve ERROR STILL THERE AFTER TWO RETRIES
RESTRY :G0 RSK FOR ORIVE

;HANDLES R DATA ERROR ON THE WRITE HERDER COMMAND

BIT
BNE
JSR
MERGC

8%1713,3OSHR : SKIP TYPEOUT?

1 ' BRANCH IF SO
RS, TYPOUT :GO TYPE WRITE ERROR
PC, TYPALL ;G0 TYPE DATA
J85KR tHALT?
28 ' BRANCH IF NOT

: ERROR- ERROR OCCURED ON WRITE COMMAND
PC :TRY TO WRITE RGPIN

;HANDLES A DATR ERROR ON THE REARD HEARDER COMMAND

81T
BNE
JSR
MERED
JSR
187
BPL

HALT
RTS

!21T13 , 485WR s SKIP TYPEQUT?

:BRANCH IF SO
RS, TYPOUT :G0 TYPE HEADER COMPARE NOT MADE
PC. TYPALL ;GO TYPE DATA
J85UR PHALT?
28 'BRANCK IF NOT

: ERROR- HEADER COMPRRE NOT MAJE
PC ' RE TURN

;HRNOLES THE DRIVE UNSAFE ERRORS

lgIT13.alSHR ; SKIP TYPEGUT?

l :BRANCH IF SO

RS, TYPOUT :GO TYPE DRIVE UNSAFE

PC, TYPALL ;GO TYPE DRTA

RS, TYPOUT :GO TYPE FORMAT TERMINATED
J#SUR JHACT?

e$ :GRANCH IF NOT

SEQ 0025
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DZRPLB.PII
§728 0O0SO3v
00S03%

i

3
RRRGEGR 88
SN TTO0F £t REYREER Eégg g gg

3
R
B8AJ3F

MAIN PROGRRM

000000
000137

032737
004537
011716
004737
000000
000137

001156

020000
005166
205166
006744
177570

Q0L1SE

020000
005166
006744
001158

020000
005166
007322
001156

005204

BO3

“RPOY FORMARTTTER PROGRAM™  MACY1l 27(663) 23-JAN-76 10:26 PAGE 43-1b

HALT ;ERROR- DRIVE NSAFE ERROR
es: JMP RESTRY ;GO GET NEXT DRIVE

;HANDLES UNCORRECTABLE MASSBUS PRRITY ERROR
177570 ERS: BIT #BIT13,38SHR ;SKIP TYPEQUT?

BNE 18 :BRANCH IF SO

ggsa RS, TYPOUT :GO TYPE UNCORRECTABLE MASSBUS PARITY ERRGR

g§§ERH RS, TYPOUT :GO TYPE FORMAT TERMINATED

JSR PC, CYLTK GO GIVE THEM CYL, TRK=XXX,XX
18: 15T Ju5UR THALT?

BPL 28 :BRANCH IF NOT

MALT : ERROR- UNCORRECTRALE MASSBUS PARITY ERROR
28: TP RESTRT *GO GET MEXT DRIVE

;HANDLES FATAL MASSBUS PARITY ERROR
177570 ERS: 81T OEITI3.3!SHR s SKIP TYPEQUT?

BNE 1 ' BRANCH IF 52
JSR RS, TYPOUT :GO TYPE FRTAL MASSBUS PARITY ERROR
JSRE i PC, CYLTK :GO GIVE THEM CYL, TRK=XXX, XX

18: HALT 'FATAL MASSBUS PRAITY ERROR
P RESTRT 'RESTART PROGRAM

sHANDLES R SOFTWARE TIMEOUT (HUNG RPCY)

177S7C ERIC: BIT 8BIT13, dsSiR ;SKIP _TYPEOUT”
BNE 13 ;BR IF S0
JSR RS, TYPOUT ;GO _TYPE 'SOFTWRRE TIMEOUT®
MERLO ;RORS OF MSG
JSR PC, TYPARLL ;G0_TYPE DATA
1§: HRLT ; SYSTEM HUMNG - OPERATION FAILED TO COMPLETE
IHP RESTRT ;GO RESTRRT PROGRAM

.SBTTL SUPPORT SUBROUTINES

s TYPES OUT