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1.0 ABSTRACT 

RPL FORRATTER CONSIST? OF THREE PARTS, PART 1} 
ORMATS AN R OISK IN THE NORMAL MANNER AND CHECKS 

ALL ADBRESSES” FOR VALIDITY. PART 2 ALLOWS THE 
OPERATOR TO REWRITE THE YEAQER OF ANY DESIRED 
SECTOR. PART 3 FORMATS AND VERIFIES THE OISK WITH 
THE SEQUENCE OF SECTOR ADDRESSES SPECIFIED BY "HE 
OPERATOR 

2.0 REQUIREMENTS 

c.l EQUIPMENT 

STANDARD POP-11 CONFIGURATION 
R°11 DISK CONTROLLER 
ONE OR MORE RPO2 Disk ORIVES 

€.2 STORAGE 

PROGRAM REQUIRES 4k OF STORAGE 

2.3 PRELIMINARY PROGRAMS 

DZRPE DISKLESS DIAGNOSTIC 
OZRPF RP11 RELIABILITY DIAGNOSTIC 

3.0 LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TYPES. 

4.0 STARTING PROCEDURE 

4.1 CONTROL SWITCH SETTING 

SEE SECTION S.1.1 



MAIN, MACYIL 20.732) 
DORPHR.PL2 

O-
+ 

9-
2 

#0
 

0-
0)
 

-0 
» 

-0 
ho
 

fh 
-0
 
fs
 
Hw

 
nh
 

m
a
n
n
 

nh
 

P
O
 

0 
Po

 
2 
ho

 
pe

 
2
 

= 
po

 
pe

 

A
e
 

tr
 

ad 
ta
 

Ae
r 

ie
 

te
 

at
 

tf
et
ew
 
tr
ee
t 

at 
wa
nt
 

te
t 
a
t
t
a
 

g 

e 

0
 

pa
o 

90
 

Pa
ws
 
92
 

F=
-0
 

Ga
ne
 

<0
 

Go
-2
 

O—
0 

Fa
n 

Pi
ne
 
He
 
f+

 
90

 
Ho
 

Ha
e 

G2
 
He

 
Hu
e 

Gr
in

 
eo

uh
ue

e 

Ln a 

EOL] 
O9-SEP-"& 13:31 PAGE S 

. 

pace 4g 

4.2 STARTING ADDRESS 

THE PROGRAM MAY BE STARTED AT ONE OF FOUR LOCATIONS 

1. STARTING RODRESS 600 WILL FORMAT THE ENTIRE 
PACK AND THEN VERIFY THAT THE HEACERS HAV. 
BECN WRITTEN CORRECTLY. 

2. STARTING ADDRESS e000 WILL ALLOW THE 
OPERATOR TO SPECIFY A PARTICULAR HEADER TO 
BE REWRITTEN AND VERIF ZED 

3. STARTING ADORESS 3000 WILL FORMAT THE 
ENTIRE PACK USING THE SECTOR ADDRESS 
SEQLENCE PROVIDED BY THE OPERATOR. AFTER 
FORMATTING THE PACK IS VERIFIED. 

4.3 PROGRAM AND/OR OPERATOR ACTION 

1. LOAD THE PROGRAM INTO MEMORY USING THE ABS 
LOADER. 

2. LOAD DESIRED STARTING ADDRESS 

3. SET SWITCHES (SEE SEC $.1.1) 

4. PRESS START 

S WHEN THE PROGRAM IS COMPLETE, Iv WILL 
RECYCLE. 

5.0 OPERATING PROCEOURE 

S.1 OPERATIONAL SWITCH SETTINGS 

AFTER LOADING STARTING ADDRESS SELECT THE DESIRED 
SWITCHES. 
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5.2.1 

5.2.2 

6.0 

6.1 

PAGE 5 

SWITCH SETTINGS ARE: 

SWC1S>=1.....DELETE ERROR HALT 
Suita 22! OELETE PRINTOUTS 

SUBROUTINE ABSTRACTS 

TRAPCATCHER 

te" < HALT" SEQUENCE 15 REPEATED FROM 0-776 10 
CATCH” ANY "UNEXPECTED “TRAPS © THUS AN UNEXPECTED 
TRAPS OR INTERRUPTS WILL HALT’ AT THE VECTOR +e. 

ERROR HANOLER 

THIS ROUTINE IS ENTERED UPON DETECTION OF AN ERROR. 
THE ERROR ADDRESS Port STATUS BND RELEVENT ERROR 
INFORMATION IS TYPED HiBIT TYPEOUTS, AND 
HALT ON ERROR SUI TEES Oni TeSteo. 

ERRORS 

ERROR PRINTOUTS 

al ERROR MESSAGE FORMAT: 

ERROR AT ADDRESS XXXX_ PS= PROCESSOR STATUS 
CALLED FROM SUBROUTINE AT YYY 
RPCS = CONTENTS OF RPCS 
RPCS = CONTENTS OF RPCS 
RPER = CONTENTS OF RPER 
RPDS = CONTENTS OF RPOS 

XXXX = THE AOORE WHERE THe ERROR WAS 
NCO ED. 

YYY a WZER ERROR WAS ENCOUNTERED IN A 
SUBROUTINE, THIS ADDRESS REFERS BACK TO THE 
MAINLINE CODE WHICH CALLED THE SUBROUTINE. 

#2 ERROR AT ADDRESS XXXX PS= PROCESSOR STATUS 
CALLEO FROM SUBROUTINE AT YYY 
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8.0 

8.1 

8.2 

9.0 

3.1 

PAGE 6 

CYLINDER TRACK SECTOR 
GO9D 
BAD 

THIS MESSAGE IS GIVEN IF AN ERROR OCCURS WHILE 
VERIFYING A HEADER. GOOG EQUALS THE EXPECTED 
CONTENTS OF THE HEADER ANDO BAD EQUALS WHAT WAS 
ACTUALLY FOUND IN THE HEADER. 

RESTRICTIONS 

NONE 

MISCELLANEOUS 

EXECUTION Tif 

AFTER PERFORMING THE SELECTED TASK, THE PROGRAM WILL 
RECYCLE.. 

STACK POINTER 

THE STACK IS INITIALLY SET TO 600. 

PROGRAM DISCRIPTION 

STANDARD FORMATTER 

ONCE STARTED THE PROGRAM TYPES: 

UNIT 

AND WAITS FOR INPUT. RESPOND WITH THE RELEVENT 
OCTAL NUMBER (0-7) AND TERMINATE WITH A CARRIAGE 
RETURN. 

THE TTY THEN PRINTS: 

SET THE FORMAT ENABLE SWITCH. 
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283 SET THE RP11C WRITE ENABLE SWITCH. 
290 SET THE SELECTED UNIT WRITE ENABLE SWITCH. 
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STRIKE ANY TELETYPE KEY WHEN READY. 

STRIKING ANY KEY CAUSES THE FORMATTING OPERATION 19 
BEGIN. WHEN THE DISK HAS BEEN FORMATTED, THE TTY 

RESET THE FORMAT ENABLE SWITCH TO NORMAL. 
STRIKE ANY TELETYPE KEY WHEN READY. 

STRIKING ANY KEY CAUSE THE PROGRAM TO ENTER A 
RERO/COMPARE HEADER SEQUENCE. WHEN COMPLETE THE 
PROGRAM WILL RECYCLE. 

SINGLE HEADES FORMATTER 

ONCE STARTED, THE PROGRAM QUERIES FOR THE UNIT 
NUMBER AS IN 9.1. THE PROGRAM THEN PRINTS: 

CYLINDER TRACK SECTOR 
OLD: 

AND WAITS FOR INPUT. 
TYPE THE PHYSICAL CYLINDER, TRACK, AND SECTOR OF THE 
DESIRED ADDRESS: TERMINATE THE’ FIRST TWO WITH A 
SPACE AND THE LAST WITH A CARRIAGE RETURN. 
THE PROGRAM THEN TYPES: 

NEW 

AND_WAITS FOR INPUT. THE THE DESIRED ADDRESS IN THE 
SAME SEQUENCE AS ABOVE THE PROGRAM WILL FIRST 
REWRITE AND THEN READ THE DESIRED HEADER TO 
PE TERMING VALIDITY. WHEN FINISHED THE PROGRAM WILL 

SPECIAL FORMATTER 

ONCE STARTED, THE PROGRAM QUERIES FOR THE UNIT 
NUMBER AS IN 9.1. THE PROGRAM THEN PRINTS: 

INPUT THE SECTOR NUMBERS (0-9) IN THE DESIRED ORDER. 

0: 

RESPOND WITH THE FIRST DESIRED SECTOR NUMBER. THE 
OTHER NINE NUMBERS SRE REQUESTED AND SPECIFIED IN 
LIKE MANNER. ONCE A SECTOR NUMBER HAS BEEN USED IT 
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347 CANNOT BE SPECIFIED AGAIN. 
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348 
349 PAGE 8 
350 

32 
353 AFTER THE LAST PARAMETER HAS BEEN PROCESSED, TE 
354 PROGRAM WRITE THE PACK TO THE DESIRED FORMAT AND 
355 THEN ENTERS A READ/COMPARE HEADER SEQUENCE TO ENSURE 
355 THE VALIDITY OF ALL ADURESSES. WHEN THE PROGRAM IS 
357 FINISHED IT WILL RECYCLE. 
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177570 

104000 
104400 

09-SEP-76 13:31 PAGE le 
LO 

e) at ta bye GITAL EQUIPMENT CORP., 
+ FONUARY 29, 1971 

SR=177570 
CC=177776 
TKS=177560 
TKB=17756e 
TPS=177564 
TPB=177566 
TKV=60 
TPV=64 

CR=15 
LF=le 

;SWITCH REGISTER 
:CONDITION CODES 

;STACK POINTER 

MAYNARD, MASS. 
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HD=B6 
POP=S7e6 

MOl 

ANDI A,B 
#-A-1,8 ;MASK A APPLIED TO B 

AND a,8 
B iS(B) =MASK. INVERT IT 
B,A AND A with 
B ORE B 

ROTR A 
BC,RTR sROTATE RO A PLACES RIGHT 

Berks 
7L -ROTATE RO A PLACES LEFT 

LOOP A,B 
BC, GHLERCHK “LOOP TO @ ON ERROR IF SR13=1 

FC, 3HLUPCHK -LOGP TO A UNCONDITIONALLY IF SR12=1 

PNTM A 
#A, RO PRINT MESSAGE 
PC; TYPOUT POINTED TO BY A 

PNTOL A 
A.RO sPRINT & OCTAL 
Pt, PNTOCT ;NUMBERS IN A 

PNTO A 
ARO “PRINT OCTAL 
Pé, OCTPNT "NUMBER IN A WITHOUT LEADING 0’S 

PNTD A 
A,RO -PRINT DECIMAL NUMBER 
Pt, DECPNT "IN A WITHOUT LEADING 0°S 
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480 900930 
481 Q00032 
482 000934 
483 000036 

~MAIN, MACYLL 27(732) 

oc0000 

000340 
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140 

NO1 

; TRAPPED OR INTERRUPTED TO PREVIOUS ADDRESS 
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2600 

09505 START!: MOV 
999399 irr le4 MOV 

RESET 
993292 ILI: JSR 

wROYI: FNT 
eo tnts JSR 

BOe 

aSTART1,S° sah. fIALIZE STACK POINTER 
#P7,CC sLOCKOUT OTHER DEVICES 

;CLEAR THE WORLD 
PC, UNIO ;GET UNITS 
SAMES 
PC RIN sWAIT FOR KEYBOARD RESPONSE 
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3 O0C634 004767 203362 NS2: JSR PC HOME :HOME SEEK 
498 009640 Ole777 000732 006650 MOV RPT IRPIV “RP1] PI VECTO 
439 46 pt 277 999 6 SOeE44 MOV aP7 ORPSV sRPLL eS BIUS 

SO 3 ee B1a103 BOLeSé aoe Lidge sere iMRITE ip eae R (FORMAT) WITH PI ON a : 7 I 

eas ie Sai lieve? ood2e0d 177100 MOVB PS LOWE Baise Fe 
SO3 000876 017704 006569 Ila: HOV SRPBATRY SAVE oDRESS 
504 000702 Ole76? Ol=5e0 o0064Se2 MOV #000. 7061 SETUP TIMEOUT 
59S 000710 Se047? oc0ES4s IL3: CMP RPOA HAS ADDRESS CHANGED? 
5% o00714 001370 BNE LB sYES - RECYCLE 
50? O0071g 305367 06440 DEC 7061 “NO - HAS 100 MSEC, TIMED OUT? 
50g 000722 90137e SNE IL3 "NO = KEEP CHECKING 
508 o007e4 104074 ERR+DS+CS+ER+0A :O1SK ADDRESS NOT CHANGING IN TIME 
S!0 900726 OO01&7 177702 IMP NSe AGAIN 
Sil Go0732 SO4SE7 006159 RPI: JSR Rs Savos ‘RET PI HANDLER - SAVE RO-S 
St2 0997 77? 100000 oadesce BIT #815 aRPcs ;ERROR? 
€13 900744 001407 BEQ PIOK = NO 
514 O90746 104034 ERR+ER*+CS+DS SERROR DURING FORMAT GENERATION 
5:5 900750 S67 OCe146 R°Ix: JSR RS, RESTCS REST ORE RO-S 
Sis O0C754 005726 POP -POP OL5 PC 
S17 009756 012746 o00634 MOV #NS2,-(SP) “PUSH A NEW PC 
Sig oo076e oncode RTI EXIT 
£19 o9C764 O3e77? o0cemd O06YS4 PIOKI: BIT #87, dRPCS : DONE? 
529 o09772e oo1one BNE +6 = YES 
Se! 900774 1049Sd ERR#CS+ER*+CS “EXTRANEOUS PI DURING FORMAT PASS 
S22 000776 On0764 BR RETX ?TRY AGAIN 
Se3  09!000 O04567 OCbll6 JSR RS. RESTCOS : RESTORE RO-5 
Se¥ 201005 905726 POP P OLD P 
Ses 801395 Oe74— o0:200 MCV aSTART2.-. SP. OSH A NEG PC 
Soe fSi8l2 365002 RT? “EXIT TO Pass 2 

wee ee -_ . eee — ee
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099340 

006106 

006134 
004000 

176650 

0900S 
100200 

176579 STARTe: MOV 
PNTM 

006216 
Cdbele 

006292 

006160 
006i 4e 

006 lee 

006126 

QOS | 
00ed72 

PeLl: 

Pele: 

DOe 

.=1200 

aP7? PS 
NT NSWMES 

JSR PC, RIN 
MOV #1 aRPCS 
MOVE unit IRPCS1 
JSR PC HOME 
CLR cyl 
MOV CYL, ARPCA 
CLR dRPHA 
MOVB all. aRPCS 
BIT RING, JRPDS 
BEQ 
CLRB SREDS 
BIT #811, 2RPOS 
SEQ +6 
ERR+ER+C5+D5+0R 

MOV #-600. , IRPWC 
MOV SINBUF | ARPBA 
BIS #14090), JRPCS 
MOVS #5, ARPES 
BIT 0815+87, JRPCS 
BEQ 
BPL bor 
ERRERSDESCS6DA 
BR Pale 

;LOCKOUT PI'S 

sWAIT FOR OPERATOR 
*RESET RP11 
:LOAD UNIT @ 
> HOM ty TeeK 
:CYL= 
START AT 
SAR & TAR = 0 
; SEEK 
‘WAIT FOR 
: ATTN 
CLEAR ATTN 
; DONE? 
; YES 
5NOS y geet INCOMPLETE ON PASS2 SEEK 

‘READ ONE CYLINDER OF HEADERS INTO 
; BUFFER 
210/15 HEADER MODE 
READ HEADERS 
ERROR OR DONE 
NOT YET 
ane 
;ERROR ON READ HEADER OP. 
RECYCLE . 

9 
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NE 

005774 
005770 

1777Se2 
005754 
00S746 
005742 

\7r°7eb 
20S726 
005720 
605714 

177550 

177074 

000011 

000023 

00O031e 

PAGE 18 

Peni: 

PeL3: 

STRRT3: 

E02 

sre Datars Bata 
#INBUF, RY “POINTER TO DATA READ 
PC, CHKAD “CHECK DATA 

NO LOOPING 
SEC “ADVANCE SEC# 
SEC, #9. 50V FLO? 
+6 YES 
pela NO CHECK NEXT ADDRESS 

HES sADVANCE HEADS 
HED, #19. ; OVELO? 
46 YES 
Pel3 NO CHECK NEXT ADDRESS 

CYL sADVANCE CYL# 
CYL, #202. ; DONE ALL? 
STARTS “YES 
PaL2 "NO- READ ANOTHER BLOCK 

sA HALT CAN GG HERE 
START! : REPEAT 
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002000 

B15 73 
00000S 
004767 

Bii7e 
900767 
016767 
012705 
004767 
0C0757 
016767 

01C067 

Q9-SEP-"6& 13:31 PAGE 19 

ses 
002002 

3 6Ge 168 
00531 
00002 
002060 

0CS276 
002416 

000011 

005302 

000312 
002010 

C0S226 
000923 
001770 

005.9 
002326 

000911 

905376 

175764 

005336 

005320 

00S23e 

ocS214 

HSTRT: 

HLI: 

HLe: 

FOe2 

aSTART!,SP 
#P? CC 

PC, UNIQ 
HDMS 
OLOMS 

Bee ath 
HL 
WORK1 ,CYLA 

PC SPAREN 
HL 
WORK1, HEDA 
pC Tito 

RO) #9. 

RO, SECA 
NEWMS 
a RS 
PC PARIN 
HL oO 
WORK, CYL 
#19. RS 
PC PARIN 
HL 
WORK1 HED 
PC TTtO 
HL 
RO. #9. 
HL? 
RO, SEC 

; SET AGS POINTER 
;LOCKOUT PI 
; CLEAR ie WORLD 
:GET UNIT 

;HIGHEST CYLINDER 
FETCH PARAMETER 
sERROR RECYCLE 
; SAVE VALUE 
HIGHEST TRACK 
FETCH PARAMETER 
ERROR RECYCLE 
SAVE VALUE 
FETCH PARAMETER 
SERROR RECYCLE 
HIGHEST SECTOR 
TQ0_BIG 
SAVE VALUE 

;HIGHEST CYLINDER 
FETCH PARAMETER 
ERROR RECYCLE 
SAVE VALUE 
sHISHEST TRACK 
FETCH PARAMETER 
ERROR RECYCLE 
SAVE VALUE 
FETCH PARAMETER 
ERROR RECYCLE 
sHIGHEST SECTOR 
3100 BIG 
; SAVE VALUE 
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005067 

000167 
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005506 

007722 
901642 

177e64 

005504 
005474 

005453 

005434 

005150 

005072 

eae 

004762 

HGO: 

HGLI: 

HGO1: 

HGLe: 

HGQe: 

GOe 
13:31 PAGE 20 

CLR INBUF 
MOV SEC, INQUF+4 
MOV8 HED; INBUF+2 
ROL INBUF +2 
ROL INBUF +2 
ROL INBUF +2 
MOVB CYL. INBUF+3 
ROR INBUF +2 
ROR NEU Feo 
BIC #140001, INBUF +2 
JSR PC, HOME’ 
MOV ad JRPWC 
MOV SINSUF, ARPBA 
BIS #14000; JRPCS 
MOV CYLA, aRPCA 
MOVB §HEDA, dRPDAL 
MOVB SECA, JRPDA 
MOVB 3,9 ORPCS 
BIT 1B} 5+B7, SoRPCS 
BEQ 
BPL heb 
ERR+ER+0S+CS+DA 
BR HGL 1 
CLR INBUF 
CLR INBUF +2 
CLR INBUF +4 
JSR PC HOME 
MOV #-3 JRPWC 
MOV SINBUF. IRPBA 
MOV CYLA, aRPCA 
MOVE - HEDA, ARPOAL 
MOVB SECA aRPDA 
BIS #14009 @RPCS 
MOVB Recs 
BIT se 15087 aRPCS 
BEQ 6 
BPL HG0e2 
ERR+ER+DS+CS+DA 
BR HGL2 
MOV #INGUF RY 
JSR PC CHKAD 
BR HGLe 
NOP 
IMP HSTRT 

WRO1=0 
TURD I=SECTOR 
: LORD 
s AND 

U6 Rack 
3 AND CYLINDER 
;WORDS 
: INTO POSITION 
sMASK OUT JUNK 
HOME SEEK 
:WORD COUNT 
“BUFFER ADDRESS 
:10715 MODE HEADER OP 
jLOAD CYLINDER 
: TRAC 
* AND “StcTOR TO BE CHANGED 
sREWRIT 
sERROR QR DONE? 
sNOT YET 

ONE 
TERROR ON WRITE HEADER OP 

RY AGAIN 

HOME SEEK 
sWORD_ COUNT 

FOUND 
10/18 MODE HEACER OP 

; ERROR OR DONE? 
en YET 

ONE 
ERROR On READING NEW HEACER 

:RY=DATA POINTER 
CHECK REWRITTEN HEADER 
ERROR - TRY AGAIN 
SA_HALT CAN GO HERE 
; REPEAT 
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es 
001002 

OOO446 
177766 
003740 
003784 

004230 
000436 

004270 

00047e 

176680 
Oleeee 
014000 
00c003 
100200 

177470 
Ole2e4 
000190 
000006 
004130 

004142 
004136 

000340 

004152 
000354 

176650 
007722 

174764 

004320 

004342 

004332 

004306 
004302 
004266 
004260 
004252 

CO41S0 

0003!e 

174516 
004 ibe 

004152 

004126 
004122 

SFSTRT: 

SFSLI: 

SFSLe: 

SFSL3: 

SFSL4: 

SFSNI: 

SFSLS: 

SFCHK: 

SFCLI: 

. #3000 

nov. arse 
RESET 
JSR PC UNIO 

MES 

MOV (RS)4+, RO 
ISR PC, TYPOUT 
JSR PC’ SIN 
BR SFSLI 
INC TOGI 
BNE SFSL2 
JSR PC, MKBUF 
MOVE UNIT. JRPCS1 
JSR PC HOME 
CLR CY 
MOV CYL, SRPCA 
CLR JRPOA 
ISR PC, SEKE 

SFSL3 
MOV Pen. IRPWC 
MOV SOL TBUF . IRPBA 
BIS #14009 SRPCS 
MOVB Rpts 
BIT $315087 ORPCS 
BEQ 6 
BPL SFSNI 
ERR+ER+D34('540A 
BR SFSLY 
MOV #-200. TOG! 
MOV #OUTBUF +2, RS 
ADD #100, (RS) 
ale) 86 RS 
INC TOG] 
BNE SFSLS 
INC eyL 
CMP CYL, se02 
BHI SF CHK 
BR SFSLY 
MOV #P7, PS 
MOVB UNIT JRPCS1 
JSR PC HOME 
CLR CY 
MOV CYL, JRPCA 
CLR JRPOA 
JSR PC, SEKE 
BR SFCHK 
MOV #-600. , dRPWC 
MOV SINBUF , JRPBA 

tbe STACK 
chour PI 

CET AIT 

;CLEAR FLAG STRING 
700 BELOW 10 TIMES 
POINTER TO MESSAGE POINTERS 

;FETCH POINTER 
;FOR MESSAGE 
GET PARAMETER 
; ERROR 
; DONE? 
NOT YET 
: GENERATE A TABLE CF ADDRESSES 
RESET 
;SELECTED UNIT 
; START AT CYL=0 

OAD 
ibrsk RODRESS 
; SEEK 
ERROR RETURN 
eee RE TURN 

Ot HEADER MODE 

iERROR OR DONE 

BON NE 
-ERROR ON WRITE HEADER OP 
sREPEAT 

i ADVANCE CYLINDER ADDRESS 

: DONE? 

“ADVANCE CYLINDER 
DONE? 

3 YES 
*NO 
LOCKOUT PI 
:SET UNIT 
;HONE SEEK 

:S 
i ERROR RETURN 

:CA 
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014000 O04 106 BIS #14000, 3RPCS 

PRBS RR BRASS Bf ta1etey, aRPCS 

BPL éF BN 1 
ERRVERVOSOCS¥OR 

0937 y SFCNL: HOV asc LT.RS 
177766 003764 MOV #-10., f0G1 
004002 CLR HED 
007720 MOV #INBUF RY 
003774 SFCL2: MOV (RS)+, SEC 
000730 Jak PC, CHKAD 

003736 INC TOG1 
BNE SFCL2 

003764 MOV #SCSLT_RS 
177766 003722 MOV #-10., tod. 
003740 INC HED 
003734 900023 CMP HED, #19. 

BLOS  SFCLe 
003724 CLR HED 
093716 INC CYL 
003712 o0031e CMP CYL, #202. 

BLOS  SFCLI 
NOP 

177276 JMP SFSTRT 
177742 CLRS: MOV #-30. RS 
003764 MOV #SCSLT,R4 

CLRS1: CLRB (R4)¢ 
INC S 
BNE CLRS1 
RTS ¢ 

001114 SIN: JSR PC, RIN 
003444 JSR PC’ TTO 
000260 SUB #260,R0 
000011 CMP RO. #9. 

BHI SIAL 
TST 0 
BMI SINL 

004010 TSTB = SCFLG(RO) 
BNE SINI 

004010 COMB  SCFLG(RO) 
MOV RO, (RY) + 

oooode ADD #2) (SP) 
SIN: RTS PC’ 

177754 003562 MKBUF: MOV #-20., TOG1 
Ole222 MOV #OUTBUF RS 
00376 MOV aSCSLT Ry 
177766 003546 MOV , tcG2 
003550 CLR None 

MKBIL1: CLR (RS)+ 
003542 MOV WORK, (RS)+ 

MOV (RY) 4, (RS)+ 
003526 INC T0Ge2 

;10/iS HEADER OP 
0 

ERROR of a 
sNOT YET 
“JUMP IF DONE 
iREAQ HEADER ERROR 

oor 
Sere RECTOR LIST ANDO 

:SETUP GOOD DATA 
;SETUP BUFFER POINTER 
FETCH A SECTOR 
; CHECK ADDRESS 
*NO LOOPING 
DONE ONE SURFACE? 

VES - RESET 
>SECTOR PARAMETERS 
i BOVANCE TRACK 

:NO 
YES ~ RESET HEAD 
: ADVANCE CYLINDER 

:NOT YET 
A HALT CAN GO HERE 
:00_IT AGAIN 
: CLEAR 
; THE SECTOR 
:SLOTS AND 
iELAG POINTERS 

sWHEN DONE 
enone 

LIST OF 
‘LOGICAL SECTOR 
; NUMBERS 
;T00 SMALL? 
0-9 ARE LEGAL 
HAS THIS NUMBER BEEN USED? 
;ERROR ag tS NUMBER ALREADY USED 

;STORE SECs 
; ADVANCE RETURN 
;AND EXIT 
; TOGL=COUNTER 
‘RS=POINTER TO BUFFER 
;RY=POINTER TO SECTOR LIST 
TOG2=SECTOR COUNT 

;WORD1=0 
; WORK2=CYL+HEAD 
; WORDI=SECTOR 
DONE 10? 
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BNE MKBL1 

JOe 

:NO 
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os 
ApboRe 
003476 

003542 
000011 
00347e 

003520 
004000 

oco00e 

Ba3e15 

003544 
003526 

003512 

SEKE: 

NSTR: 

CSLT: 

SCFLG: 

KOe 

MOV #SCSLT,R4 sYES - UPDATE POINTER, 
MOV #-10..f0G2 ; COUNTER 
ADD 82, WORK AND TRACK 
INC TOkl ‘FINISHED? 
BN MKBL1 “NO 

T PC SEXIT 
CLRB = RPDS CLEAR ATTN 
MOVB #11 JRPCS ; SEEK 
BIT ATNB, JRFOS WAIT FOR 
BEQ .~6 tATIN 
CLRB = ARPDS 
SIT #811, 3RFDS : DONE? 
BEQ _+6 
ERM+ER+CS+DS+DA :SEEK INCOMPLETE 
RTS PC ERROR EXIT 
ADD #2, (SP) : GOOD 
RTS PC tEXIT 
NO 
Ni 
Ne 
NS 
NY 
NS 
NG 
N7 
NB 
N3 
REPT 12 

“WORD 69 
ENOR 

REPT 12 
"BYTE 0 
ENOR 
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athe 
OO4C4O 
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020027 

000207 
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000464 

000007 

03324 
00001 

003314 

003306 
001406 

003274 
003266 
100000 

003260 

009346 

000240 

003202 

003224 
003220 

177714 
o0000e 

000004 

003336 
003316 

000005 

UNTQ: 

DSI: 
UNS1: 

SPACE: 

PARIN: 

PRX: 

LOe 

UMES 
gk PC TTIO 

UNTO 
CMP RO. #7 
BHI UNtO 
MOV RO, UNIT 
MOV #1'RO 
TST UNIT 
BEQ UNS1 
MOV UNIT, OSL 
JSR PC, RIL 
.WORD 1 
MOV RO, ATNB 
MOVB UNIT, aRPCSI 
BIT WBS, aRPOS 
BEQ 
RTS pe 
ERM+DS+ER+CS 
BR UNS1+4 
PNTM = SS. 
DEC TT 
BNE SPACE 
RTS PC 
ISR PC TTIO 
BR 44 
RTS PC 
CMP RO, #240 
BNE PRK 
CMP WORK1,RS 
BHI PRX 
INC TTG 
CMP TTG, #5 
BHI PRX 
ISR PC, SPACE 
ADD #2) (SP) 
RTS 

HERR A cytLe 

ES 

ROVE ate ATTENTION BIT 
iN ROTATION 
;IF 0 
;NUMBER OF ROTATES 
TO DETERMINE ATTENTION BIT 
1S PUT HERE 
“SAVE BIT 
;SELECT UNIT 
1S IT READY? 
;NO 
YES ~ EXIT 
;SELECTED UNIT READY NOT UP 
:LOOP UNTIL FIXED 

jPRINT NUMBER OF SPACES 
IN TTG. THEN 
sEXIT 
READ SOME NUMBERS 
;THIS IS NOW THE GOOD RETUR 
:CR IS ea FOR THIS SEQUENCE 
:15 IT A SPA 
NO - EXIT 
:T00 BIG? 
SYES - EXI 
TTG=# OF SPACES 
1109 MANY 

; JUSTIFY NEXT ENTRY 
i SKIP FOR GOOD RETURN 
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004226 

Bevsae 
004246 
004eS0 

004520 

271732) 
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003210 
000015 

BasHse 
002000 

003110 

004000 

000023 

000001 
003100 
003034 

000002 
003034 

003004 

002744 

002736 

002730 

000002 

000022 
ooo004 
002426 

003144 

003134 

CI31ee 

003114 

003104 

003024 

002750 

002742 

002734 

HOME: 

WWW: 

CHKAD: 

CMER: 

SUBER: 

CLRB GRPOS 
MOVB PCS 
MOV 3 AP BSL 74 
DEC DEBUG+174 
BNE 
BIT 4810, JRPOS 
BNE +6 
ERM#ER+D5+C5 

BIT ATNB, IRPDS 
BEQ -§ 
BIT #811, RPDS 
BEQ +6 
ERN+ER+DS+CS 
BR OME 
BITS 123. JRPDS1 
BEQ +6" 
ERM+ER+CS4DS 
BR HOME 
MOVB #1, dRPCS 
CLRB = ARPDS 
MOVB UNIT, JRPCS2 
RTS PC 
apd 
MOV te aRY HEOR 
MOV HEDR, CYLR 
ROR HEOR 
ROL CYLR 
ROL CYLR 
SWAB = CYL 
MOV (R4)+. SECR 
ANDI  17,SECR 
ANDI 37°HEDR 
ANDI 377, CYLR 
CMP CYL CYLR 
BNE. CMER 
CMP HED. HEOR 
BNE CMER 
CMP SEC, SECR 
BNE CMER 
ADD #2, (SP) 
RTS PC 
ERM+HD 
RTS PC 
PNTM § SUBRMS 
MOV ag RO. »RO 

PC} OCTPNT 
PC’ 

;CLEAR ATTN BITS 
HON BERK 

SEEK TO 

18, SEEK UNDERWAY ? 

syEK HOT UNDERWAY 

‘WAIT FOR 
“ATTENTION TO SET 
i SEEK T COMPLETE? 

sDEWICE STATUS ERROR 

:aNY ERRORS? 

sDEVICE STATUS ERROR 

sRESET eX RP11 
CLEAR ATT 
; RELOAD UNITS 
sEXIT 
SKIP 1ST WORD 
FETCH HEAD AND 
: CYLINDER READ 
URTIFY HEAD 

;CYLINDER 
FOR CHECKING 
:FETCH SECTOR READ 

ih CYL# OK? 

;1S TRACKS OK 

8 SECTOR# OK? 

:BLL ADDFESSES 
EXIT 

s HEADER COMPARE ERROR 
ERROR EXIT 

;FETCH PC OF SUBROUTINE CALL 
sPC-4=ADDRESS OF SUBROUTINE CALL 
PRINT ADDRESS 
sEXIT 
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OO4E60 
OO464 

271732) 

012767 

a oe 
001427 
004767 
20027 0 

AehR3 
1014eS 
905367 
10042e 

000241 
006167 

116700 

000207 
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gogn0s 002674 TTIO: 
002640 

dbdar8 
002424 
000267 

000257 

002632 

O02S66 
O00e2eS6e 
002556 
0025S2 

002346 
000002 
002534 

172712 
172706 

172702 

TTIL: 

TTIX: 

TTRX: 
RIN: 

NOe2 

; INPUT UP TO S OCTAL DIGITS 
; CLEAR WORK REGISTER 
READ TEL, CHARAC ER INTO RC 

sECHO 
5 100 BIG? 

i158 SMALL? 
sYES 
sCOUNT DIGIT 
>TOO MANY? 
*NO - MASK IT 
» AND 
- SHIFT 
;HORK REGISTER 
33 PLACES 
;ADD NEW NUMBER 
;GET NEXT ONE 

;SKIP RETURN 

;FETCH RA CHARACTER 
;WAIT 
“FOR IT 
-READ IT INTO RO 

:AND EXIT 

© 
pa 
ta 
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040940 
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O40C4O 
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040040 
10C 

C4004S 
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040049 
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052105 
243940 
020124 
042514 
041Se4 

052049 
030520 

044103 

O44S2e 
054516 
052105 
Q42513 
047105 
054504 

051S0S 
0 

UMES: 

SECMES: 

NSWMES: 

ASCII 

-ASCIT 

U
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-SSUNIT: a 

‘S8INPUT THE SECTOR NUMBERS(O-9) IN THE ORCER DESIRED. 0 
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“B8SET THE FORMAT ENABLE SWITCH. ~ 

‘SSET THE RPLL WRITE ENABLE SWITCH. / 

“8SET THE SELECTED UNIT WRITE ENABLE SWITCH. - 

/8STRIKE ANY TELETYPE KEY WHEN READY. 3a. 

/88RESET THE FORMAT ENABLE SWITCH TO NORMAL. .’ 
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COREHA PLL 

992 90$320 WeS14 051440 O44Se" 
993 005326 041524 OCe0110 O47Se4 
994 905334 O8FO4O 051117 040515 
9395 905342 7114 

O05244 051446 OF1224 04511 -ASCIY  SSTRIKE ANY TELETYPE KEY WHEN READY. S0/ 3% 
99° 0053S2 G2010S 947101 020131 

scde 008410 «=CHCONE 
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1903 
1904 EVEN 

1996 005412 O32777 O40000 OC2026 HRDER: BIT #814, dRPCS TEST HARD ERROR BIT 
100. o05 091994 BNE HRN} OK IF a 
10 wee 104 RA+CS "HARD ERROR NOT SET. ¢(SP) PCINTS TO CAUSE 
'908 O0S424 O3e777 100000 O020!4 HRNI: SIT #815, SRPCS “TEST ERROR BIT IN PPCS 
i010 OoS43e OO14a! BEQ “OK IF SET 
19:! OO5434 000207 RTS be :OK- EXIT 
1912 905436 104020 ERR+CS =RPCS ERROR NOT SET. C(SP) POINTS TC CALSE 
1913 OOS4H4O O00207 RTS PC EXIT 
1014 005442 932777 O40000 901776 SFTER: 817 #814, dRPCS TEST HARD ERROR BIT 
!21§ 9054SO 001765 SEO HRN OK IF CLEAR 
'€16 Gos4S2 294020 ERR+CS :SOFT ERROR SET HARD ERROR SIT 
iti? oos4s4 ocor BR HRN1 “TEST INCLUSIVE ERROR 
[918 005456 5!7667 OCO000 O0174h RTR: ‘MOV J(SP) RITOG ‘FETCH SHIFT COUNT 
1919 ONS464 O6e716 O0000e ADD #2 ,1SP) “STEP RETURN VECTOR 
1029 005470 Sode41 RRLUP: CLC :CLEAR THE LINK 
1921 05472 o060C0 ROR RO ‘SHIFT RO RIGHT ONCE 
'5e2 005474 005367 001732 DEC ROTOG ;F INISHED? 
i623 005590 001373 BNE RRLUP :NO 
1924 OoS502 o00207 RTS PC -YES- EXIT 
1925 005504 O17667 OCOONC 00:720 RTL: MOV Q(SP) ,ROTOG “FETCH SHIFT COUNT 
1926 O0SSie Obe716 O000L2 ADD #2, (SP) :STEP RETURN VECTOR 
13e? 0055:6 O0de4! RLLUP: ¢LC -CLEAR LINK 
1028 9805520 006100 ROL RO : SHIFT KG LEFT ONCE 
1929 905522 095367 001704 DEC ROTOG :FINISHED™ 
1338 C9672 901372 BNE RULUP = NO 
2331 O08L3C  dace07 RTS pC -YES- EXIT 
Lr32 
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O40000 172030 ERROR: Bit 

001340 ISR 
006663 MOV 
901532 JSR 
000014 MOV 
oo0002 SUB 

MOV 
001352 JSR 
007066 MOV 
001504 JSR 
000016 MOV 
001332 ISR 
ond406 BIT 

BEQ 
176646 JSR 
oo0020 GOGO: BIT 

BEO 
po0222 JSR 
000010 BIT 

BEG 
po02s4 ISR 
og0da4 BIT 

BEQ 
oon2e4 JSR 
o00040 BIT 

BEQ 
000274 JSR 
ooo1o0 BIT 

BEQ 
o00464 JSR 
000991 BIT 

BEG 
000076 JSR 
o00002 BIT 

BEQ 
000150 ISR 
001162 ERXIT: JSR 
000015 MOV 
001226 JSR 
100090 171612 ERXITI: BIT 

BNE 
EHALT1: XX 

RTI 

#814.SR 
ERxITI 

#2,R0 
R 0, 
PC’ OCTPNT 
aStMs RO 
PC. TYPOUT 
16°SP) RO 
PC_OCTPNT 
#68. (RS) 
Gocé 

ERRT Now fP-OTO DELETE SWITCH IS UP 
tGave AcO-5 9 i 

MESSAGE POINTER TO KO 
‘PRINT MESSAGE 
FETCH SAVED PC 
:FIND ADDRESS OF ERROR CALL 
:PUT POINTER IN RS 
SPRINT PC 
:MESSAGE POINTER 
PRINT “PS=" 
*FETCH SAVED STATUS 
AND PRINT IT 
: TRAP? 
;NO 
s SUBROUTINE ERROR 
*RPCS? 

> YE 
i RFOA & RPCA’ 

; YES . 
sPEADER MESSAGE? 
sNO 
:YES 
;80(3) FOR GOOC’BAD 
SKIP IF=0 
;G00D/8AD 
*B1(1) FOR DATA 
-SkIP IF=0 
:DATA 
sRESTORE ACO-S 
;PRINT 
;CR & LF 
>SRIS(1)sDELETE ERROR HALT 
sSKIP_ IF 2=0 
ERROR HALT. CONTINUE 
“EXIT ERROR ROUTINE 
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O20000 171576 LERCHK: Bit 
NE 

000004 

010000 

ooooo4 

007050 
001260 

007075 
001174 
001236 
O00r44 

007901 
0011Se 
001300 
000!ee 

007011 
001130 
001252 
000100 

007021 
601196 
001250 

000730 
007030 
001062 
001232 

000704 
007040 
001036 
001204 

171560 

LERXT: 

LUPCHK: 

GETYPE: 

CSTYPE: 

CATYPE: 

ERTYPE: 

OSTYPE: 

AOTYPE: 

ROD 

#B)3,5R 

#4, (SP) 
PC 

#B1e,SR 
.+6 
#4, (SP) 
PC 

#GDMS, RO 
PC TYPOUT 
Godo, RO 
PC PATOCT 
xB0MS, RO 

#CSMS, RO 
PC. TYPOUT 
JRPCS RO 
PC, PNTOCT 
pC 

PC 
#ERMS. RO 
PC TYPOLIT 
DRPER. RO 
PC .PNTOCT 

#OSMS, RO 
PC TYPOUT 
JRPOS, RO R 
PC, PNTOCT 
o¢ 

37, 
PC’ OCTPNT 
#SEMS._RO 
PC TYPOUT 
JRPDA, RO 
17,R0 

FQO3 

i ARL 9 (4 2=1 OOP ON ERROR 

: ADVANCE RETURN VECTOR OVER LOOP JUMP 

;5R12¢1)sL00P ALWAYS 
; ADVANCE RETURN VECTOR OVER LOOP JUMP 

*POINTER TO “GOOD” 
sPRINT MESSAGE 
;FETCH C(GO00) 
;PRINT OCTAL NUMBER 
s POINTER TO apne” 
*PRINT MESSA 
sFETCH C(BAD) 
i PRINT OCTAL NUMBER 

;POINTER TO “STATUS” 
;PRINT TEXT 
;FETCH CCRPCS) 
:PRINT OCTAL NUMBER 
seXIT 
;POINTER TO “DATA” 
sPRINT TEST 
;FETCH C(DATA) 
sPRINT OCTAL NUMBER 
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000660 

681578 
000060 
001050 

001034 

ocooas 

000620 

009612 
001000 

001072 PNT OCT: 
OLUP: 

GO3 

PC, OCTPNT 
PC 1004 

AB OBR 
WORK 7 OR 

60, WORK 
WORK, -(SP) 
RO 
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 907040 

007046 

007050 
007056 

007060 

007066 
007074 

907075 

7732) 

020046 
1440 04 

me 1868 
040040 

920040 

O46 
040040 

020040 
040040 

920040 
040040 

O4S44E 
040040 

o40S%e 

020040 
100 

O46 

09-SEP-76 

02004 
046131 

Rae 
100 

100 

O42446 

o40S24 

040523 

047517 © 

036504 

0S1520 

040S04 

020040 

Si440 
4Qlee 

0S1105 

051504 

036S2e2 

036522 

036S2e 

036504 

040040 

020078 

O40S24 

HOMS: 

Si: 

Se: 

CARET: 

ERMS1: 

OLOMS: 

NEWMS: 

SUBRMS: 

CSMS: 

ERNS: 

DSMS: 

CYMS: 

TAMS: 

SEMS: 

GOMS: 

BOMS: 

STMS: 

DAMS: 
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ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

ASCII 

-ASCIT 

-ASCIZ 

-ASCIT 

-ASCTII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCTI 

ASCII 

-ASCITI 

-ASCTT 

-ASCIT 

ASCII 

HO3 

4% CYLINDER TRACK SECTORQ/ 

/ a 

/ @/ 

SbQ/ 

7&8ERROR AT ADDRESS a/ 

/80L0: a/ 

/8NEW: a/ 

/8CALLED FROM SUBROUTINE AT a/ 

7BRPCS= a/ 

/&RPER= @/ 

/8RPDS= @/ 

/8CAR= a/ 

/ TAR= a/ 

/ SAR= a/ 

78G00D= a/ 

/BAD= a/ 

/ PS= a/ 

/8DATA= a/ 
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007136 

007140 

007236 
007242 
007244 
007246 
007250 
907254 
007256 
007260 
007262 
007264 
007266 
007270 
007272 
007276 
097302 
007306 

er i732) 

007196 

BiBsHe 
010246 
BI BAME 
000115 
905726 
Ai2600 

000207 

09-SEP-76 

00001e 

900010 
000060 

177762 

000060 
040009 

170354 
470346 

000015 

000012 

000116 

000104 

000062 
000056 
o000Se 

170364 

SRvVOS: 

RESTOS: 

DECPNT: 

OCTPNT: 
DECREM: 

POPTT: 

TTO: 

TTOLP: 

TTOLF: 

IDIVR: 

DIVLP: 

DVEND: 

CIVNI: 

13:31 PAGE 36 

EVEN 

4,-(SP) 
3°-(SP) 

Re, - (SP) 

RA = (86} 
Re) 

(SP)+ 
(SP)+,RO 
(SP)+/R1 
(SP)+/Ro 
(SP)+°R3 
(SP )+°R4 

#10. Re 
DECREN 

pe: “tive 
R}, "=(SP; 

RO’ 
POPTT 
PC DECREM 
(SP)+_RO 
#60,R0 
#814 SR 
TTOLF-2 

JO3 

VE RO-RS ON THE STACK 
ine fia SFACKED BY THE JSR 
:R4-R3_ ARE STACKED ABOVE I7 

TH 
iH Hobs” YAEeR RETURN PC, BUT AN 
:RTS WOULD POP THE STACK-SO JUMP OUT 

Rong SF OVER WORD SAVED BY JSR 

;ARE POPPED 
3 IN LIFO 
; SEQUENCE 
;RS 1S POPPED BY THE RTS AND 
THE PC IS TAKEN FROM R5 

;DIVISOR OF 10 FOR DECIMAL PRINT 
sPROCESS AND PRINT NUMBER 
“DIVISCR OF 8 FOR OCTAL PRINT 
:DIVIDE (RO) Bre (Re) WITH REMAINDER IN R1 
STACK REMAINDER 
HAS NUMBER DE LATED BELOW RADIX? 
YES = POP ANDO PRINT 
:NO_- DIVIDE NUMBER BY RADIX 
: POP NUMBER FROM STACK 
:MAKE ASCII 
it SR1M= 1, DELETE TYPEOUT 

X 
: PRINT CONTENTS OF RO 
; DONE YET? 
3NQ_- KEEP LOOPING 
:WAS CHARACTER A CR! 
YES - PRINT LINE FEED 
RETURN TO POPTT OR MAIN PROGRAM 
:PRINT LF 
EXECUTE PRINT 

;SAVE DIVIDEND 
: CLEAR QUOT ENT AREA 
CLEAR ACCU 
; ADD BIVISOR’ TO_ACCUM. 
sCOMPARE TO DIVIDEND 
WHEN ACCUM PASSES DIVIDEND - EXIT 
INCREMENT QUOTIENT THEN 
sADD_AGAIN 
;JUMP_TO GET REMAINDER 
NO REMAINDER - INCREMENT QUOTIENT 
sBEMAINOER OF 0 

FANCY FINAGLING TO 
j DETERMINE THE REMAINDER 

REMAINDER TO R1 
sEXIT wrtte QUOTIENT IN RO 
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a nn ee 

010046 

022700 

176731 
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00000 
00100 

000046 

000015 
177634 
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TYPOUT: 
TPCFCH: 

TPOUTX: 

176731 

KO3 

TPOFCH 

PC 

;STACK ARG ae ApINTER FOR MESSAGE 
FETCH ASCIT B 
18 IT SCTERNTHATOR)? 
;YES - EXIT 
iI IT CRLF FLAG? 

YES CHANGE DATA TO CRLF 

:MOVE POINTER TO NEXT BYTE 
sFETCH NEXT CHARAC TER 
POF STACK TO REACH RETURN VECTOR 
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1348 OO7476 176732 RPM3: 176732 
1347 007500 176733 RPM31: 176733 
1348 007502 176734 RPB1 176734 
1349 007504 176735 RPBil: 176735 
J3S0 Q07506 176736 RPBe 176736 
1351 007510 176737 RPB2l: 176737 
1352 007512 176740 RPB3 176740 
1353 007514 176741 RPB31: 176741 
1354 007516 000254 RPIV:; .WORD 254 
1355 007520 00256 RPSV:; .WORD e256 
1356 007522 000000 DEBUG: XX 
1387 JO? ?ee INBUF =DEBUG+200 
1358 Oleeee OUTBUF = INBUF +2300 
1359 
1360 
1361 900601 ~END ; THAT'S ALL FOLKS! 
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ADTYPE 006172 
ATNB 007400 
Bet 007354 

( Bo = Bone 
Bi = oood02 
Blo = 002000 
B11 = OO4000 
Bl2 = 010000 
B13 = de0000 
B14 = 040000 
BIS = 100090 
Be = OO0004 
B3 = OO0010 
BY = 000020 
BS = OO0040 
Be = 000100 
87 = 000200 
Bg = 000400 
Bo = 001000 
CARET  OOG66! 
C= 177776 

SHKAD 004346 
CLRS 00350e 
CLRS1 003512 
CNER 904470 
CR = OO0015 
cS == 000020 
CSMS_ 06771 
CSTYPE 06062 
cYL = -o07402 
cYLa OO7416 
CYLR  GO7410 
CyMS 067021 
Ba = 000040 
DaMs — 007075 
DATA 00736 
DATYPE 006104 
DD = gc0node 
DEBUG o07S22 
DECPNT 07140 
DECREM 007152 
DIVIO 907360 
DIVLP 007246 
DIVNI 007272 
DS © = OO0004 
osmS 007011 
DSTYPE 006150 
DS1 004076 
DYEND 007262 
EHALT1 005760 
ER = OO0010 

O9-SEP-76 13:31 PAGE 40 

10€1 
S40 

1097 

Rabe 
3978 
4Obs 
4078 
4088 
405% 
4108 

417% 
868 

$09 
872 

CROSS REFERENCE TABLE -- USER SYMBOLS 

864 

MOQ3 

13158 

698 726 832 1009 

65S 698 726 

S45 5S4 642 658 701 

" 608% 627 689% 690 709% 

g8s* 1170 13198 

b4e 658 701 729 734 

1288 13078 

SS4 642 658 70! 729 

54S ss+ b4e 658 701 

1974 

729 

710 

7H 

729 

794 

716% 

935 

794 

835 

717 

862 

835 

862 

746% 

868 

862 
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OZRPHA.P1L 
ERM = 104400 
Bue ERR. = 104008 
ERROR O0SE32 
ERTYPE 006126 
ERXIT 005734 
ERXIT1 005750 
B= OO0001 

GBTYPE 06020 
GOMS 007050 
GOGO 005626 
GOOD 007352 

D = 00100 
HOM  QOBG16 
HOTYPE 006374 
HED OO7404 
HEDA 007420 
HEDR 07412 
GLI 002270 

HGL2 002400 
HGO =: Oe 1G 
HGO1 002364 
HG02 00474 
HL1 002030 
HL2 = ODP en 
HOME g042ee 
HRDER  O0S41e 
HRNi =. Q0S424 
HSTRT 002000 
IDIVR 007236 
Ll 900614 
Ile 000676 
IL3 000710 
INBUF = 007702 
LERCHK 005764 
LERR. 07434 
LERXT  Q06000 
LF = O0G0ie 
LUPCHK CQ6002 
MASK. 007430 
MKBL1 003622 
MKBUF 002572 
NEWNS  Q06722 
NOP = DOC24O 
NSTR 003740 
NSWMES 005271 
NS2 00634 
NO 004765 
NI 004772 
Ne 004777 
N2 oosooy 
NY 005011 
NS o05016 

09-SEP-76 13:31 PAGE 41 
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4138 734 835 

785 

517 

862 

Sel 

Geek 
649 

868 972 

Sys Sy 

612% 623 

eg. 1172 

602 
616 
688 715 

623% 624 
660 722 

897 

642 

733% 

13208 

855% 

625% 
734 

658 

74ex 

863 

26% 
13578 

701 

743 

869 

627% 
1358 

729 1008 10le 

745% 891 1163 

873 

628% 629% 630% 

1016 

13178 

633 
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N™ 930 805 9568 
CSo3$ 806 95.8 

N a4 gc; 9988 
QETENT OO 146 302 1042 1046 1125 1130 1135 

0" $9! 11978 
Coe" 11388 61146 

OTB = Dice2e 695 794 . 13°88 
PRRIN 004159 592 S96 606 610 8418 

C =°:09990°° 3848 49e# 434e 497+ S38 S354 
‘ 6Cc 606+ 619e 613+ 6314 647s 

69c# 71S 7198 73be ~Sbe Tt 

834% 838+ 940+ 841s 843+ 851s 
907% 108 924+ 9276 933% I 10lle 

19049# 10S2e# 106Se 1056# i061# Cee 
1996 10982 1099% 1028 104% 110Se 
V119e 0112908) = lieee «6 LleS®) «= Lle?e ft 130e 
11S9# = =61i60® 11618 libee ile3# Llosa 

. Ll?ee oli73e oo LarHe 11S leSée Leb oe 
PlOK!1 O00764 $13 5198 
ONTICT 906270 1094 1098 1104 1199 1144 1313 

0 = 00S726 4218 S16 S24 13C) 
POPPOF= Occbet 4228 
POPFTT 007170 £eS9 leble 
PRX 994220 84S 847 ase 8528 
PS = 177776 2868 art 30+ 7ige 
P = go900¢c 3888 
Fe: = 999040 3898 
2 = 099100 3908 
Peil 21222 S338 S46 
Pole 051246 5378 sss nnd 
F203 409 Ches 567 ore 
PON} 0C 1364 SS3 Sos 
e3 = 900140 3918 
Py = 900200 39¢e8 592 
es = 990240 3938 
PE = 909300 3948 

= 008349 3958 490 499 $30 S86 b7e 
RESTOS O00712e . s1S S23 1071 1e4Ss 
FIN 4 494 S3e 757 907 328s 
RLULUP OOSSi6b 10278 1030 
ROTOG  O0743e 1018# i0e2s l0eS# 1029 13288 

0074S4 S4g# 633+ 649+ 695¢ 7éee 13378 
PPB) 007502 13488 
RPB11 7504 13498 

2 907596 135C8 
1 907510 13518 

Re oce7S le 13528 
RPB31 007514 13538 . 
RFS. 007456 6378 625e 650% 690« 7172 = =1123 
RFCA: O07460 13398 
PPC 097446 Sole Sle 519 S33* S398 S498 

6SS 696« 697% 698 Pode 72S 
1103 13348 

FPCS! 907450 34s 687% 7144 8314 8r6e 13358 
FPCA OC74b2 sc Sos S38e 637% bSee 6912 
RPCR: 6 S074E4 6364 6S1# 1128 13418 
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REDS 007436 

RPOS1  d07440 
RPER oce44e 
RPER] 907844 
REY 0007 3e 
RPIV 007516 
RPIX 00C7'S0 
RPM! 097466 
RPM) 1 90747C 
RPMN2 0074°" 
RPM2) 007474 

ee Ese ( 

RES\V 7529 
RPwe COT4Se 
RRLUP 38=90S470 
RTL 005504 
RTR O0OS4SE 
RC =".000000 
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DORPHA. P11 

SFSN] 293204 
SFSTRT 003000 
SFTER Q0S44e a Bes 

=".0009006 

SPRCE O04! 
= 177570 

START! 000600 
STRARTe 001290 
START3 OO1476 
STMS 007068 

R QO4474 
SUBRMS 006735 
SWMES QOSO4" 
Si QO66S4 
S2 O06 
TRMS 007030 
TEMP1  OO7426 
TKB == 17756e 
TKS = 177560 

TKV = Q00060 
TOS! 9072362 
TOse2 007364 
TOG3 097366 

TPSUTX O07346 
TPS = 177564 
TPY = QOO064 
TTG 007424 
TYIL 004534 

TT 007176 
TTOLF 007230 
TTOLP = O7ele 
TTRX 004649 

UME S OO4666 
UNTG 904022 
UNIT 007376 

1 004190 
URDY1 Q006 
WORK 60737e 
WORK 1 007374 
bill 004242 
XX = 0030 

43:31 PAGE 4 
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09-SEP-76 

700 7038 
67le 750 

10148 
§8e 7578 
‘ol i 3 
758 # 

131 # 108 
le4l# led4es 
8378 839 
3648 1034 
4898 S80 
SeS $308 
576 798 

1943 le298 
8998 1049 
900 lells 
494 9608 
$38 1162 

1160 1169 
lle6 12188 
13e68 
3678 931 
3668 928% 
3708 
SO4s S07# 
(at 778% 

13108 
11372 114S# 
11Sle 961154 
369% 126S¢ 

1eSe8 1300 
1294 13018 
3688 1266 
3718 
838% 848% 
9078 923 
599 613 
30s 3248 
758 910 

1264 1269 
12668 1267 

le 314 
494 S3e 

1096 1102 
1166 1167 
819 9378 
492 88 
S34 687 
826 8308 
4938 
7744 776 
594 698 
858s sh] 
3858 1076 

1315S 1316 
1328 1329 

7698 

1658" 
1246 

1081 
671 

1167 

1848" 
1247 

1086 

1171 

703%: 

l3ils 

DO4 

rat) 768% 796% 8Se% 
ight 1088 11Sl# = 144 
1248 1249 1250 1257% 

1e63 

1173 11848 

707% 73e% 7% 74ls 

13258 

1152 leb38 8 ie7e 1298 

676 681 819 
llee lle? 1132 1158 
1173 1175 1291 

82e 
827 831 876 13148 

1141 l3les 
9Cb# 919% 320# 921 

1307 1308 1309 1310 
1320 13el 1322 132¢3 

E fe 
11S! 
1261 

9¢0 
1189 

9224 

1321 
1324 

1238 
1e91# 

92Ss 
1239 
1292 

13088 

13138 

1313 
1326 

1018 
12404 
1299# 
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= 007524 4738 rie: 4798 4978 
, 656 663% 639 727 

1010 1051 1054 1057 

E04 

Seg S41 
793 833 

1063 1066 

44 
42 

1069 

5S2 
Jbl 

1075 
ae 

1082 
Bch 

1087 
ae 

le36s 
835 
12% 
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DZRPHA.PLI CROSS REFERENCE TABLE -- MACRO NAMES 

AND 4288 
ANDI 4o4e 886 gar 988 917 932 110% = 13291134 = 1139s 1149 
LOOP 444g 
PNTD 4668 
PNTN 4ue 493 #3 $89 599 694 675 818 837 999 1157 1:58 1159 1i6l 1163 

116 1166 il 116 i? 1172 1174 
| PNTO 4618 
PNTOL 4568 1160 1162 1164 1169 1171 1173 
ROT 4398 
ROTR 4348 
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-MAIN, MACYLL 27.732) 09-SE 
DORPHA.P 11 

RTI Si8 = S28 s«1077 
RTS “S626 796 

Oil = 10131024 
1270 1285S «1289 

SUB 7699011040 
SWAB B84 
TRAP 413 
TST Tbe 8251245 
TS78 et 

ce a re 
1218 leel L224 
815 BYTE 1 

ENO 1361 
EVEN 1004 1236 
wer 424 428 434 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 

P-76 13:31 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

0 

PAGE SO 

1284 1883 

1188 
Le3e 

451 

829 

1889 

1188 

456 

1354 

DZRPHA. At Aan > ERFZ/EN: ABS=DSKM: DZRPHA.P11 *DZRPHA.D 
RUN-TIME: 4 8 2 SECO 
RUN-TIME RATIO: 43/16=2.6 
SORE USED: 8K (1S PAGES) 

94 
1151 

461 

1385 

466 

1138 1183 —
 

DD
 

N
U
 

1 u
n
 



ads, . 

AI ws Pett titi SAUL AE AL ALLL 

" ue ramet 
UU UU YOUU ou. w0685863o0000600009000000008885880000000000 TTUACULVALd TTT 

9000000011111 Uigit SUSHI ULESSESESSSBBEEbEEEEET 777777777 8RRB88088899999999900000000001 | LLli 1 leeeeeee2223331 


