


TOENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZRXA-E-D 

PROCUCT NAME: RX11 SYSTEM RELIABILITY TEST 

DATE: APRIL 1976 ~ 

MAINTAINER: DIAGNOSTIC ENGINEERING 

AUTHOR: DAVIC L. AOAMS 

C) 1975, 1976 
IPMENT CORPORTION, MAYNARD, MASS. 

ISHED UNDER A LICENSE FOR USE ONLY 
SINSLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH 

S THEREOF, MAY NOT BE PROVIDEL 
TO_ANY OTHER PERSON EXCEPT 

F Q Ore WHO CGREES 10 THESE 
LICENSE TERMS. TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL 

THE INFOMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE RAND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. 

CEC ASSUMES NC RESPONSIBLITY FOR THE USE OR RELIABILITY 
oe hs SUFRWARE 2:7: EQUIPMENT WHICH IS NOT SUPPLIED BY 

BOl 



2.0 

t
o
 

(e
r 

] 

4.0 

§.9 

COl 

GENERAL PROGRAM INFORMATION 

Ll ABSTRACT 
1.2 SYSTEM REQUIREMENTS 

1.2.1 HARDWARE 
1.2. ; SOF THARE 

OPERATING INSTRUCTIONS 

2.0.1  QUTLINE OF OPERATING PROCEDURE 
2.1 LOADING PROCEDURE 
5-6 START! ing ADORESSES 

OPERATOR AC 10N BEFORE STARTING PROGRAM 
2.3.1 DEVICE ADORISS SELECTION 
2.3.2 NON-STANDARD DISKETTE ADDRESS SELECTION 
2.3.3 SOFTWARE SWITCH REGISTER (LOC. 176) 
2.3.4 TEST PARAMETER SELECTION (“DTESTP™ LOC. 1212) 

2.4 OPERATOR ACTION TO RUN THE PROGRAM 
2.4.1 STARTING THE PROGRAM 
2.4.2 OPERATING CONDITIONS 

; 24°39 ACTIL & XXDP HOOKS 
2.5 PROGRAM OPTIONS 

2.5.1 PSEUDO SCUPE LOOP 
2.5.2 DISKETTE “OMPATABILITY 
2.5.3 _RXI1 TO RXB COMPATABILITY 

ERROR DETECTION 

3.1 ERROR DEFINITIONS 
3.2 DEFINITIVE ERRCF CODES 
3.3 UNEXPECTED OR MISSING ERROR CONDITIONS 

3.5 
POWER FAILURE 
PROGRAM HUNG 

ERROR REPORTING 

HALTS 



! 

{ 

| 
rs 

1. 

w
y
 

nm
 

~~
 

©
 

col 

2.1 

6 

-0.1 

DOI 
GENERAL PROGRAM INFORMFTION 

RESTRACT 

THE RX11 SYSTEM RELIABILITY PROGRAM CONSISTS OF SELECTABLE 
TESTS THAT CHECK THE CP RET ION OF THE RX11 SYSTEM BY 
WRITING, READING VERIFYING VARIOUS DATA PATTERN 
UNDER VARIOUS (SELECTABLE) HEAD MOVEMENTS. IT CAN TRANS- 
FER DATA AND CHECK FO2 ERRORS OVER THE ENTIRE DISKETTE 
ALL TRACKS AND SECTORS, OR BETWEEN SEPARATELY SELECTABLE 
TRACK AND SECTOR ADOFESS LIMITS. 

AS WELL AS TRANSFERRING: DATA THE PROGRAM ACCUMULATES 
STATICTICAL DATA ON FOLLOWING: 

COMPLETED PASSES, OF THE PROGRAM 
NUMBER OF RESTARTS 
NUMBER OF SECTORS WRITTEN/READ 
RECOVERABLE AND UNRECOVERASLE FRJLTS AS FOLLOWS: B
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TOTRL OF | ERROR CODE DETECTED 
TOTAL OF TIMES EACH TRACK WAS ACCESSED 
TOTAL OF TIM:S HEAD MOVED TO A TRACK. 
TOTAL OF ERRORS DETEC PER TRACK PER ORIVE. 

THE ABOVE INFORMATION IS REPORTED BY RUNNING THE ERROR 
DUM PROGRAM. 
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SYSTEM REQUIREMENTS 

HARDWARE REQUIREMENTS 

THE FOLLOWING ZQUIPMENT IS REQUIRED. 

fA. POP-11 SERIES OF COMPUTER WITH MIN 8K MEMORY 

8. Bot BRO oe TT IRTERP ACE“ CoEE SERTION Boy FOR SELECTION 
OF REGISTER ADORESSES AND VECTOR ADORESS) 

NOTE: A DISKETTE MUST BE INCLUDED WITH EACH DRIVE TESTED. 

C. CONSOLE TELEPRINTER 

SOFTWARE REQUIREMENTS 

THIS PROGRAM ASSUMES THAT THE RX11 INTERFACE DIAGNOSTIC 
( MAINOEC - 11 - DZRXB-# ) HAS BEEN SUCVESSFULLY RUN ON THIS SYSTEM. 

OPERHTING INSTRUCTIONS 

OUTLINE OF OPREATING PROCEDURE 



EQ] 
THE STANDARD OPERATING PROCEDURE FOR THE RX11 RELIAEILIT? 
TEST (TO_RUN ALL TESTS ON BOTH DRIVES WITH NO OPERATOR 
INTERVENTION VIR THE SWITCH REGISTER) IS AE FOLLOWS: 

A. LOAD THE PRCGRAM INTO MEMORY 
IF IT’S BEING LOADED FROM A DISKETTE REPLACE 
THE “LIBRARY DISKETTE” WITH A “SCRATCH DISKETTE” 

START THE PROGRAM RUNNING AT LOCATION 200 

THE PROGRAM WILL TYPE OUI THE FOLLOWING: 
PROGRAM NAME AND REVISION 

3 RX11 REGISTER ANU VECTOR ADDRESSES 
3. UNITS BEING TESTED 
4. “PPATTERN, “T°EST, AND “S"EQUENCE 

iT THEN STARTS RUNNING UNDER THOSE CONDITIONS 

D. IF _YRERE ARE NO ERRORS, AT THE END OF THE COMPLETED PASS 
A “D" AND “BELL” IS TYPED,ANO THE PROGRAM WILL CONTINUE 
ON FOR ANOTHER PASS. 

E. HALY THE PROGRAM AS FOLLOWS: 

l. IF THERE IS A HAROWARE SWITCH REGISTER, PUT SW 14 
UP TO HALT AT THE END OF PASS. 

e. If THERE IS NO SWITCH REGISTER, OR TO HALT 
AT ANY TIME, HALT THE PROCESSOR. 

LOADING PROCEDURE 

LOAD THE PROGRAM INTO MEMORY USING STANDARD PROCEDURE FOR 
BINARY PAPER TAPES. 

MAKE SURE THAT THE TOTAL SYSTEM IS READY FOR OPERATION, 
TEeTED Ele CORRECTLY, DOORS CLOSED ON DRIVES TO'BE 

STARTING ROORESSES 

THE PROGRAM HAS THREE (3) STARTING LOCATIONS. 

INITIAL START (LOC. 200) 

THIS STARTING LOCATION INITIALIZES THE PROGRAM AS FOLLOWS: 

CLEARS ALL ERROR LOGS 
RESETS COUNTERS AND CONSTANTS 
TYPES OUT RX11 REGISTER AND VECTOR ROORE S BES BEING USED. 
TYPES THE DRIVE ANO TEST SELECTION IN “CTESTP 
INITIATES THE COLLECTION OF STATISTICAL DATA PERTAINING 
TO THE OPERATION OF THE RX11 SYSTEM. 
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2.2.3 

2.3 

2.3.1 

FOL 
RESTART <LOc. 202) 

TnIS STARTING LOCATION DIRECTS THE PROGRAM TO CONTINUE 
RUNNING USING DRIVE AND TEST SELECTIONS SPECIFIED IN THE 
PREVIOUS INITIAL START. IT ALSO CONTINUES TO ACCUMULATE 
STATICTICAL INFORMATION, AMMENDING IT TO THE DATA ALEADY 
COLLECTED PRICR TO THIS RESTART. 

ERROR OUMP (LOC. 204) 

THIS STARTING ADDRESS DIRECTS THE PROGRAM TO PRINT CUT 
ON THE CONSOLE TELEPRINTER ALL THE DATA ACCUMULATED FROM 
THE LAST “INITIAL START" TO THE TIME OF THE PRINTOUT. 
TYPING OUT THIS INFORMATION S NOT DESTROY IT, SOA 
RESTART CAN BE INITIATED AND INFORMATION WILL CONTINUE 
TO BE COLLECTED. 

OPERATOR ACTION BEFORE STARTING PROGRAM 

DEVICE ADORESS SeLECTION 

LIKE MOST OPTIONS ON THE POP11 THE RX11 INTERFACE CARD HAS 
JUMPERABLE REGISTER AND VECTOR ADDRESSES. THIS ALLOWS FOR 
Oe WITH THE SAME STANDARD ADORESSES TO BE JUMPERED 

AN OTHER ADDRESS SO THEY WILL RUN WITHOUT CONFLICT. 

PROGRAM T_KNOW WHAT ADDRESSES ARE BEING USE 
T re THROUGH THESE REGISTERS AND VECTOR THAT ALL COMMENICATION 

1] Al RX11 IS HANDLED. 

IF THE RXi1 TEM UNDER TEST IS JUMPERED FOR REGISTER 
RODRESS OTHER THAN STANDARD, WHICH 15 RXCS=177170 AND 

72. PLACE IN THE MEMORY LOCATION CALLED “RXCS™ (LOC. 1206) ITS 
ADORESS, AND IN LOCATION “RXDB8* Oe aR 1210) ITS NEW ADDRESS. 

IF THERE AS A NONSTANDARD INTERRUPT VECTOR ADDRESS (STANDARD 
TS LOC 264) THEN IN MEMORY LOCATION CALLED “INTVEC™ 
(LOC. 1204) ITS NEW SS. 

IF THESE THREE MEMORY LOCATIONS D0 NOT CONTAIN THE ADDRESSES THAT 
THE INTERFACE BOARD IS WIRED TO THE PROGRAM WILL REPORT “TEST 
HUNG" AND HALT, OR HALT AT THE VECTOR ADORESS THAT IS JUMPERED IN. 
(NOTE: THE VECTOR ADDRESSES CAN NOT BE JUMPERED FOR LOCATIONS 
200 THROUGH 220 AS THESE ARE USED BY THE PROGRAM) 
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NON-STANDARD DISKETTE ACCRESS SELECTION 

IF IT 1S DESIREABLE TO TEST THE DISKETTES BETWEEN TRACK 
AND SECTOR ADDRESS LIMITS OTHER THAN BETWEEN THE NORMAL 
OUTER DIAMETER (00) AND INNER DIAMETER (ID) TRACK ADLD- 
RESSE AND / MINIMUM FIRST) AND MAXIMUM (LAST) SECTOR 
B55RESS. THIS IS DONE BY THE OPERATOR MAKING CHANGES TO 
TWO (2) MEMORY LOCATIONS BEFORE THE PROGRAM IS STARTED. 
ONE LOCATION IS CALLED OD WHICH CONTAINS TWO 
BYTES ONE FOR OD AND THE OTHER ID TRACK ADDRESSES. THE 
OTHER LOCATION IS CALLED FIRST AND IT TOO CONTAINS TWO BYTES 
ONE FOR FIRST THE OTHER FOR LAST SECTOR ADDRESS. (IF 
THESE TWO LOCATIONS ARE LEFT CLEARED THE MAX AND MIN 
VALUES FOR THE ADORESSES ARE ASSUMED. ) 

QR. DEFINITIONS: 

OD = ADDRESS OF TRACK AT OUTER DIAMETER (MIN VALUE=0) 
ID = RDODRESS OF TRACK AT INNER DIAMETER (MAX VALUE=114 [OCTAL]) 
FIRST = ADDRESS OF FIRST SECTOR OF TRACK (MIN VALUE=1) 
LAST = ADDRESS OF LAST SECTOR OF TRACK (MAX VALUE-3e [OCTAL]) 

B. LOCATIONS: 

TRACKS LOC. 1200 BITS Mev 8 6------ 0 

SECTORS LOC. 1e02 BITS le------ 8 Yonn--- 0 
LAST FIRST 

C. RESTRICTIONS: 

THE CONTENTS OF “OD" MUST BE LESS THAN OR EQUAL TO THE CONTENTS OF “ID” 
THE CONTENTS OF FIRST MUST BE LESS THAN OR EQUAL TO THE CONTENTS OF “LAST™ 

IF THESE LOCATIONS ARE CHANGED TO NEW LIMITS, THEN THE 
PROGRAM WILL ACCESS ONLY THOSE ADCRESSES INCLISIVE OF 
AND BETWEEN THESE LIMITS. 
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SOFTWARE SWITCH REGISTER (LCC. 176) 
FOR THE POP 11 oP ace SSORS THAT DO NOT HAVE A HARDWARE SWITCH 

salt re oferde,b R a put DYING At THE Sut UTTeREE UP TD Beis THIS MUST 
DONE EACH TI PROGRAM IS Er BateS AT LOCATION 200, OTHER 

oor THE oH Ife Wty USE THE HARDWARE SWR.) LOCATION 176 IS ASSIGNED 
QS THE SWITCH REGISTER. BITS SET TO A “1" IN THIS LOCATION HAVE THE SAME 
FUNCTION AS THE CORRISPONDING SWITCH IN THE HARCWARE SWITCH REGISTER. 
ALL REFERENCES TO THE SWR ARE INDIRECT AND THE PROGRAM ASSIGNS 
THE CORRECT ADDRESS OF THE SWR AT “INITIAL START”. 
SEE SECTION 2.4.2 FOR THE SELECTION OF OPERATING CONDITIONS. 

TC CHANGE THE SOFTWORE SWR. WHILE THE PROGRAM IS RUNNING, TYPE 
“CONTROL G”. EACH TIME THE SWR. iS TO BE TESTED THE PROGRAM WILL CHECK 
TO SEE IF THE SOFTWARE SWR IS SELECTED.AND THE PROGRAM IS NOT RUNNING 
IN RUTO MODE OF RXDP/ACTII. IF BOTH CONDITIONS EXIST THEN THE PROGRAM 

TS 
FOR. THE OPERATOR MAY NOW TYPE IN T 
TERMINATED BY A CARRIAGE RETURN (CR 
oo JUST TERMINATE WITH THE (¢ 

WHEN THE PROGRAM DETECTS THE (CR) IT WILL REPLACE THE CONTENTS OF THE 
OF THE PROGRAM. A NEW ONE HAS BEEN TYPED IN, AND RETURN TO THE FLOW 

NOTE: CHARACTER RESTRICTIONS FOR CHANGING THE SOFTWARE SWR. 

l. ONLY OCTAL NUMBERS 0 - 7 ARE ACCEPTED. ANY OTHER CHARACTER 
TYPED WILL BE PRINTED AS A ? AND THE WHOLE SWR MUST BE RETYPED. 

2. TO WIPe OUT A “NEW" CONTENTS JUST TYPED IN, TYPE CTRL U. 
NOW A NEW CONTENTS CAN BE RETYPED. 

3. ONLY & OCTAL CHARACTERS WILL BE PUT INTO THE SWR. 
IF MORE THAN & CHARACTERS ARE TYPED IN ONLY THE LAST 6 WILL 
BE PUT INTO THE SWR. 
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2.3.4 TEST PARAMETER SELECTION ("DTESTP™ LOC. 1212) ° 

HE DRIVE AND TEST SELECTICN MUST BE DONE BEFORE THE 
PROGRAM STARTS. “OTESTP™ (LOCATION Lele) £S WHERE THE BITS 
ARE SET TO TELL THE PROGRAM WHAT DRIVES ARE WANTED AND WHAT TEST 
TO_RUN, AS INDICATED BELOW. WHEN THE PROGRAM STARTS IT WILL 
TYPE OUT THE TEST CONDITIONS IT IS RUNNING UNDER. 

SELECT ORIVE UNIT 
SELECT DRIVE UNIT ; 

(1) 
(1) 

THEN SET THE TEST CONDITIONS IN BITS 8 THROUGH O 
AS SHOWN BELOW, 

“OTESTP™ BITS 15 14 13 le 11 10 9 876 
Ul Ud NOT USED OD PPP 

BIT 9 IF BIT 9 IS ON, ALL WRITE/READ FUNCTIONS WILL 
BE IN THE DELETED DATA MODE. 

BIT 8.7,6 SELECTS A DATA PATTERN TO BE uSED. 
BIT S.4:3 SELECTS A TEST TO BE PERFORMED. 
BIT 2,1,0 SELECTS A HEAD MOVEMENT SECUENCE. 

THE SELECTIONS ARE DEFINED AS FOLLCWS: 

P = DATA PATTERN SELECTION 

0 DEFAULT T0 7 
ZEROS l 

e ONES 
3 FLOATING ZERO 
4 FLOATING ONE 
5 125 
6 314 
7 RANDOM 

T = FUNCTIONAL TESTS 

DEFAULT TO 7 0 

2 
3 WRITE/READ CHECK 
4 READ CHECK ONLY 
5 READ ONLY (CRC CHECK) 
6 WRITE/READ CHECK ON ALTERNATING DRIVES % 
7 WRITE/RERD/READ CHECK #% 

T 
ANY 

* NOTE: TEST 6 WRITES THEN READ CHECKS ANY SELECTED DATA PATTERN 
USING TRACK SEQUENCE. BUT ot TRACK AT A TIME. 
FIRST ON UNIT O THEN UNIT 1 N BOTH 
UNITS HAVE ACCESSED THAT TRACK I IT Bors BACK TO UNIT Q 
FOR THE NEXT TRACK,ETC. 



JO1 
&® NOTE: THE FIRST HALF OF TEST ¢ FORCES THE TRACK SEQUENCE TO 
INCREMENT UP THROUGH ALL TRACKS COING WRITE/READ CHECK FUNCTIONS. 
THIS VERIFIES THAT ALL TRACKS ARE ACCESSABLE. THE SECOND HALF 
OF THE PASS WILL USE THE SEQUENCE SELECTED BY THE OPERATOR AS 
NDICATED Fe OW, AND ONLY READ CHECK ihe pata JUST WRITEN. 
HIS VERIF THAT THE DATA CAN READ FROM A TRACK AFTER THE 

HEAD HAS BEEN MOVED AWAY FROM AND BACK TO THAT TRACK. AT THE 
ea ee OF THE PASS THE DELETED DATA BIT IN TEST CONDITIONS IS 
COMPLENENTED AND THE NEXT PASS Will BE FUN UNDER THIS NEW CONDITION. 

= TRACK SEQUENCING 

DEFAULT TO 7 
INCREMENT 
DECREMENT 
INCREMENT /DECREMENT 
BOUNCE . 
DECREASING BOUNCE 
STROBE 
RANDOM 

IF NO BITS ARE SET (ZEROED “OTESTP:) THEN THE 
PROGRAM WILL SELECT ALL DRIVE UNITS THAT ARE READY AND 
DEFAULT TO TEST CONDITIONS AS INOICATED. 

THE PROGRAM NEXT PRINTS THE REGISTER AND VECTOR ADDRESSES 
IT WILL USE IN COMMUNICATING WITH THE RX11 SYSTEM. AS 
EXPLAINED IN SECTION 2.3.1 THE OPERATOR MUST VERIFY THAT THESE 
RODRESSES RRE THE ONES JUMPERED ON THE RX11 INTERFACE BOARD. 

OPERATOR ACTION TO RUN THE PROGRAM 

STARTING THE PROGRAM 

SET THE DESIRED STARTING ADDRESS INTO THE SWITCH REGISTER 
DEPENDING UPON THE TYPE OF CONSOLE AVAILABLE, LOAD ADDRESS, 
AND PRESS START. 

THE PROGRAM WILL TYPE ITS “MAINDEC™ NUMBER AND REVISION 
AND DEPENDING UPON THE STARTING ADORESS DO THE FOLLOWING: 

SA200 - THE PROGRAM WILL TYPE DRIVE ANDO TEST PRRAMETERS, 
THE TWO REGISTER ADDRESSES, AND VECTOR ADDRESS. 
UT WTA one BEGIN FUNCTIONAL TESTING, AND INFORMATION 

S202 - THE PROGRAM WILL CONFIGURE TO 
PREVIOUS “INITIAL START", PRIN 
AND CONTINUE FUNCTIONAL TESTING 

T 
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CONDITIONS SET IN 
T QUT THESE CONDITIONS 

ett COLLECTING. 

T 

3 

HE DYNAMIC THE ONLY OPERATOR ACTION REG 
HE SWITCH SELECTION OF OPERATING CONDI 

REGISTER AS REQUIRED. 

SA204 - THIS PROGRAM WILL REPORT VIA THE TELEPRINTER ALL 
DATA RO LECTED. NO OTHEP OPERATOR ACTION IS RE- 
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OPERATING CONDITIONS 

THE PROGRAM CHECKS FOR OPERATING CONDITIONS AT VARIOUS 
PCINTS WHILE RUNNING. IF THERE IS A HAROWHRE SWR THESE CONDITIONS 
CAN BE CHANGED AND SET WHILE THE PROGRPM IS RUNNING. IF THE 
SOFTWARE SWR IS IN USE, THEN THESE CONDITIONS MUST BE SET IN LOCATICN 
176 BEFORE THE PORGRAM STARTS. 

SW1S = HALT ON ERROR 
SW14 = HALT_AT END OF PASS 
SW13 = DON’T PRINT ERROR MESSAGE 
SWl2 = TYPE ONLY 10 DATA ERRORS 
Sil = NO RETRY ON ERROR. LOG HARD ERROR 1) = . 
SWO8 = NO RECALIBRATION ON SEEK ERRORS 
SW1iS-SWO (1) = SELECT SOFTWARE SWITCH REGISTER 

NOTE: IF THERE IS A HARDWARE SWITCH REGISTER, AND THE CPERATOR 
WANTS THE SOFTWARE SWITCH REGISTER. PUT ALL SWITCHES UP (1) 
BEFORE STARTING THE PROGRAM AT THE INITIAL START ADCRESS. 

THE PROGRAM WILL PRINT A “ORIVE(S)" SELECTED CONFIRMATION 
MESSAGE THAT IT WAS SUCCESSFUL IN FINDING AT LEAST ONE 
DRIVE READY (DRY) CONDITION ON AN OPERATOR SELECTED ORIVE 
OR EITHER OR BOTH IF NO SELECTION WAS MADE. THE DRIVES 
CONFIRMED AS BEING SELECTED BY THE PROGRAM MAY DIFFER 
FROM THAT SELECTED BY THE OPERATOR IF THE PROGRAM DETECTED 
A ORIVE TO BE NOT READY. 

IF HOWEVER THERE ARE NO DRIVES IN THE DRIVE READY CONDITION 
THE PROGRAM WILL TYPE “NO DRIVES READY" AND HALT, AS IT CAN'T 
FUNCTION WITH NO DRIVES READY. WHEN THE REASON FOR ALL 
DRIVES TO BE_NOT READY IS FOUND AND CORRECTED, THE OPER- 
ATOR MAY PRESS CONTINUE AND THE PROGRAM WILL CO BACK TO 
weet ee START” OR HE MAY RELORD THE STARTING ADDRESS 

AS WELL AS “(WIVE(S)" SELECTED THE PROGPC™ WILL TYPE OUT 
THE TEST PARAMETERS SELECTED OR DEFAULTED “0. IF _NCN- 
STANDARD TRACK AND/OR SECTOR RODRESS LIMITS WERE SELECTED 
(SEE SECTION 2.3.2 OF THIS DCCUMENT) THESE LIMITS WILL ALSO 
BE PRINTED OUT FOR VARIFICATION BY THE OPERATOR. 

ACT11 & XXDP HOOKS 

THE PROGRAM HAS THE NECESSARY LOCATIONS SET UP FOR OPERATION UNDER 
ACT11_ AND XXDP OPERATION. THE PROGRAM LOOKS AT THE LOADING MEDIA LOCATION 
AND IF IT CONTAINS THE NUMBER 10, INDICATING THE FLOPPY DISK LOADED 
TRE PROGRAM WILL TYPE THE FOLLOWING PROMPT MESSAGE & WAIT FOR 

“CAUTION - IF YOU DESIRE TO TEST UNIT O 
REPLACE LOAD MEDIUM WITH A SCRATCH DISKETTE 
THEN PRESS CONTINUE” 

THUS, IF THE OPERATOR WISHES TO TEST DRIVE UNIT 0, AFTER LOADING THE 
PROGRAM, HE REMOVES THE LIGRARY OISKETTE FROM DRIVE 0, INSERTS A 
SCRATCH DISKETTE INTO DRIVE 0, AND PRESSES THE ‘CONTINUE’ SWITCH 
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PROGRAM OPTIONS 

THERE ARE A COUPLE OF WAYS THE FROGRAM CAN BE SET LP TO 
RUN FOR OPTIONAL TESTING. 

PSEUDO - SCOPE LOOP 

BY SETTING THE ADCRESS LIMITS IN OD AND OR FIRST TO ONE 
OF TWO TRACKS AND OR SECTORS IT IS POSSIBLE TO PROOUCE 
A FAIRLY TIGHT PSEUDO - SCOPE LOOP. BY RUNNING ONLY A 
TEST THAT DOES WRITE CNLY OR READ CNLY I7S POSSIBLE 
TO SCOPE SPECIFIC FUNCTIONS, I.E. FILL BUFFER, WRITE, READ, 
EMPTY BUFFER. 

DISKETTE COMPATABILITY 

TO CHECK FOR DATA TRANSFER COMPATABILITY BETWEEN DRIVE 
UNITS USE THE FOLLOWING PROCEDURE. (IT IS ASSUMED THE 
SYSTEM HAS DUAL DRIVE RXO1, IF NOT YOU MAY TEST COMPAT- 
ABILITY BETWEEN DIFFERENT RXI1 SYSTEMS BY RUNNING THE SAME 
TESTS ON BOTH. ) 
THIS TEST INSURES PROPER HEAD ALIGNMENT. 

A. HAVE DISKETTES IN BOTH DRIVES AND ORIVES READY. 

B. CLEAR THE O0/ID AND FIRST/LAST MEMORY LOCATION, FOR 
TCTAL DISKETTE TRANSFERS. 

C. LOAD THE INITIAL START ADDRESS (LOC 200) AND START 
THE PROGRAM RUNNING. 

5. SET LOCATION “DTESTP™ FOR “DRIVE AND TEST CONDITIONS” ON 
BO"H DRIVES, ANY “P"ATTERN OF DATA, “S°EGUENCE #1 
CINCRIMENT TRACKS. TO INSURE ALL HEAD POSITIONS ARE ALIGNED) 
AND “T°EST 3 (WRITE/READ CHECK). THIS WILL 
WRITE THEN READ AND VERIFY THE DATA ON BOTH DISKETTES. 

E. ALLOW THE PROGRAM TO RUN FOR AT LEAST 1 COMPLETE PASS. 

NOTE: IF RANDOM PATTERN (0 OR 7) IS SELCTED YOU MUST HALT 
AT THE END OF THE FIRST PASS, AS ADDITIONAL 
PASSES CHANGES THE DATA AND YoU 
WILL GET DATA ERRORS WHEN YOU TRY TO REREAD. 

TO HALT AT THE END OF PASS PUT SW14 UP (1) WHEN 
“OPERATING CONDITIONS” ARE REQUESTED BY THE PROGRAM. 

F. AFTER COMPLETION OF THE PASS, PROGRAM HALTED. SWAP 
DISKETTES, AND AS YOU ONLY WANT TO READ VERIFY THE 
DATA, START THE PROGRAM AGAIN AT LOC 200 (INITIAL 

G. WHEN REQUESTED SELECT THE SAME DRIVES, PATTERN, AND 
SEQUENCE, BUT SELECT TEST 4 (READ CHECK ONLY). 

H. ALLOW THE PROGRAM TO RUN AS LONG AS YOU WISH TO VERIFY 
THAT DATA WRITTEN AND CHECKED ON ONE DRIVE CAN BE 
READ AND VERIFIED ON THE OTHER DRIVE. 



2.5.3 
MO1 

RX11 TO RX@ COMPATABILITY 
TC WRITE A DISKETTE ON THE RX11 AND READ/VERIFY THE SAME DATA ON A 
FX8 REQUIRES THE FOLLOWING: 

A. SET UP LOCATION “DTESTP” (1212) WITH ONE OF THE 
FOLLOWING DATA PATTERNS 

P=1 (0’S) 
Pose (1°S) 
P-5 (125) # 
P= (314) & 

* NOTE: IF ONE OF THESE PATTERNS IS SELECTED A_MODIFICATION 
ro THE oROGRAM MUST BE MADE TO ALLOW THIS DATA TO BE READ ON 

THE MODIFICATION IS IN THE “PATI1cS” ROUTEEN, THE TWO (2) LOCATIONS 
CONTAINING THE “COMB DATABYTE" INSTRUCTION MUST BE CHANGED 
TO TWO (2) NOP’S (OCTAL 900240) 

B. SET_IN “DTESTP™ TEST 3 WHICH WILL WRITE AND READ CHECK 
THE DATA THEREBY VERIFYING THE QUALITY OF THE DATA PRIOR 
TO THE DISKETTE SWAP. 

SET THE SEQUENCE TO 1 TO INSURE THAT ALL TRACKS HAVE BEEN WRITTEN ON. 

C. HALT THE PROGRAM AT THE COMPLETION OF ONE PASS. 

D. THE DISKETTE IS NOW READY TO BE READ ON THE RX8 
SYSTEM. SEE MO-8-DIRXB-* FOR THE PROCEDURE TO READ THIS DISKETTE. 

TO READ A DISKETTE THAT WAS WRITTEN ON A RX8 SYSTEM SET UP AS FOLLOWS: 

E. SET IN “DTESTP” THE DATA PATTERN THAT WAS USED BY THE 
RXB SYSTEM. (SEE NOTE UNDER SECTION A.) 

F. SET “DTESTP™ FOR TEST 4 (READ CHECK ONLY) AND SEQUENCE 1 
ro BECK CREE TRACKS. START THE PROGRAM, IT SHOULD RUN WITHOUT 
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RUN TIME 

RUN TIME PER PQSS DEPENDS UPON NUMBER YF A FUNCTIONS IN 
THE TEST SELECTED AND THE TRACK SEQUENCE. 
Ex Ome ee OF RUN TIMES FOLLOW. 
(THE IMES ARE FCR 1 DRIVE AND COMPLETE DISKETTE MAXIMUM ID/OD, 
FIRST/LAST LIMITS. IF OPERATING ON ec DRIVES DOLSLE THE TIME.) 
THESE TIMES ARE FOR A POP 11/05 PROCESSOR AND MAY CHANGE SLIGHTLY FOR 
A FASTER_PROCESSOR. 

TEST SELECTION P T S§ _ TIME/PASS 
7 & 5S 3MIN.30 SEC. 
7 27 %4~) 2 MIN.47 SEC. 
7 ? ?  @ MIN.23 SEC. 
6 3 4 1 MIN.4Y6 SEC 
? 3 1 = 1 MIN.30 SEC 
7 1 1 $1 Sc 

NOTE: DUE FQ. THE SLOW SPEED OF THE LSI 11 PROCESSOR, THE 
RUN TIME IS ABOUT DOUBLE THAT LISTED ABOVE. TO SPEED UP THE RUNNING 
OF THIS PROGRAM IN THE LSI_11 YOU CAN CHANGE THE INTERLEAVE FACTOR, 
OF THE SECTORS, USED IN ThE PROGRAM. TO DO THIS CHANGE THE 
CONTENTS OF LOCATION “THREE” FROM OCTAL 3 70 OCTAL S. 

ERROR DETECTION 

PROGRAM DEFINITIONS 

ON MOST ERRORS THE PROGRAM WILL TYPE OUT THE CONTENTS OF 
“STATUS A” AND “STATUS 8B”. 

STATUS A IS THE CONTENTS OF THE RXES (ERROR AND STATUS REGISTER) 
AT THE TIME THE ERROR IS DETECTED. IT SHOWS THE CRC,PAR,ETC. ERRORS. 

STATUS B IS THE “DEFINITIVE ERROR CODES” THAT THE RXO1 DETECTED, 
THAT MAY HAVE CAUSED THE ERROR CONDITION. THESE ERROR CODES ARE 
DEFINED IN SICTION 3.2. 

THE PROGRAM HAS DEFINED THE FOLLOWING AS ERRORS. 

WRITE ERROR 

A WRITE ERROR IS A RETRIED READ ERROR-IF THE DATA BEING 
READ _IS OF UNKNOWN QUALITY (THE DATA READ IS BEING READ 
FOR THE FIRST TIME AFTER A WRITE FUNCTION) 

READ (CRC) ERROR 

A READ ERROR IS A RETRIED READ ERROR WHERE THE QUALITY OF 
THE DATA BEING READ IS KNOWN GOOD. (THE DATA HAS BEEN 
READ CORRECTLY SOME TIME PREVIOUSLY. ) 
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CRE AND DATA ERROS 

NO CRC ERROR BUT CATA ERROR 

CRC ERROR BUT NO DATA ERROR 

THE ABOVE TE ERRORS ARE DETECTED WHEN THE PROGRAM IS 
VERIFYING Inc DATA READ OFF THE DISKETTE AGAINST THE DATA 
THAT SHOULD HAVE BEEN READ. 

UPON A NON-COMPARISON THE PROGRAM TYPES OUT THE “BYTE” 
NUMBER IN THE SECTOR. THE DATR READ FRCM THE DISKETTE 
"BAD" AND THE EXPECTED CATA "GOOD". 

BYTES BAD GO00 
."HE DATA PATTERNS ARE FORMATTED AS SHOWN) 

0 (TRACK ADDRESS: BITS 6-0) 
1 (SECTOR ADORESS: BITS 4 - 0) 

SYTES 2@ THROUGH i25 CONTAIN THE SELECTED “P"ATTERN. 

126 (THE SUM OF ALL BYTES O - 32S) 
127 (THE NEGATIVE OF 2 TIMES Byte leb) 

THE PROGRAN DETECTS A CHECKSUM ERROR BY SUMMING ALL THE 
DATA READ FROM THE DISKETTE ANO COMPARING THAT SUM TO OQ. 

AT THE END OF THE DATA ERROR TYPEOUT THE PROGRAM TYPES OUT IF 
THE CHECK SUM ACCUMULATED IS “GOCO"OR HAD “ERRORS”. 
IF BYTES 9 OR 1 HAVE bara ERRORS ane OPERATOR MUST CHECK THE RESULTS 
36 THE CHECK SUM. IF IT IS ALSO BAD. THEN THERE WAS A TRUE DATA ERROR. 
IF THE CEMCK SUM 1S GOOD. THEN IT MIGHT BE THAY THE HEAD IS NOT 
SVER THE TRACK EXPECTED WOT THERE IS A POSITIONING ERROR. 

SEEK ERROR 

A SEEK ERROR IS DEFINED AS NOT A CRC AND NOT A PARITY ERROR. 
A PROGRAMED RECALIBRATE IS ISSUED TO TRY TO CORRECT EACH SEEK ERROR. 

PARITY ERROR 

fi PARITY ERROR RESULTS FROM AN INCORRECT TRANSFER OF A 
COMMAND WORD FROM THE RX11 INTERFACE TO THE RXO1 MICRO- 
PROCESSOR CONTROLLER. 
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DEFINITIVE ERROR CODES 

THE RXO1 MICROCONTROLLER HAS DEFINED THE ERROR CODES AND 
MEANINGS WHICH ARE AVAILABLE TO THE PROGRHM BY ISSUING 
COMMAND 87 “READ THE B-cODE STATUS REGISTER”. 

a DEFINI TINE ERROR CODE REPRESENTS (WHERE) WITHIN A FUNC- 
TION AN ERROR WAS DETECTED. 

THE FOLLOWING ARE THE DEFINITIVE ERROR CODES AND MEANINGS: 

00 - NO ERROR 
10 - ORIVE O FAILED TO SEE HOME FROM INITIALIZE 
20 - DRIVE 1 FAILED TO SEE HOME FROM INITIALIZE 
SC - HOME FOUND WHEN STEPPING OUT 10 TRACKS FROM INIT 
40 - TRIED TO ACCESS A TRACK GREATER THAN /7(DECIMAL) 
SO - HCME WAS FOUND BEF ORE DESIRED TRACK 
6) - SELF DIAGNOSTIC ERR 
72 = DESIRED SECTOR NOT FOUND AFTER SAMPLING Se HEADERS 
100 - WRITE PROTECT ERROR 
110 - MORE THAN 4YOUS AND NO 3eF CLOCK DETECTED 
120 - A PREAMBLE COULD NOT BE FOUND 
130 - PREAMBLE FOUND BUT NO ID MARO FOUND IN TIME 
140 - CRC ERROR ON SUPPOSIDLY GOOD HEADER 
150 - GOOD HEADER (NO CRC ERROR) BUT TRACK COMPARE ERROR 
160 - IDAM NOT FOUND IN TOME ' 
170 - DATA AM NOT FOUND IN TIME 
200 - DATA CRC_ERROR 
21G - ALL PARITY ERRORS 

UNEXPECTED OR MISSING ERROR CONDITIONS 

MISSING OO MARK 

AN ERROR WHEN THE PROGRAM WROTE DELETED DATA INFORMATION 
BUT NO DELETED DATA MARK WAS DETECTED WHEN THE DATA WAS 

UNEXPECTED DD MARK 

AN ERROR WHEN A DELETED DATA MARK IS DETECTED BUT NO 
DELETED DATA WAS WRITTEN. 



3.4 

3.5 

DOe2 
NC INTERRUPT ON DONE 

THE INTERRUPT ENASLE BIT WAS SET AND THE DONE FLAG WAS 
SET BUT NO INTERRUPT OCCURRED. 

UNKNOWN INTERRUPT 

IF OPN INTERRUPT OCCURS FROM ANY OTHER DEVICE WHILE THIS 
Pro RUNNING IT WILL HALT AT THE INTERRUPT VECTOR 

IF AN INTERRUPT OCCURS ON INTERRUPT VECTOR LOCATION 264 
“RX11). AND THERE IS NO ERROR, DONE. OR ERROR STATUS 
COND NOITTON SET, THEN IT WILL BE TAGGED AS AN UNKNOWN 

TYPES OF POWER FAILURE, TOTAL SYSTEM 
POWER LOSS RESULTING IN A RECALIBRATION 

DETECTED TO BE GOING 
HE POWER COMES BACK UP 
SAGE “POWER” IS PRINTED. 

START. 

I 

THE TOTAL TEM POWER FAILURE IS of ree rep BY THE “SYSMAC™ 

S 

IF THERE ARE REPEATED, NOTHING ELSE HAPPENS BUT, RX11 POWER 
MESSAGES THE INIT DONE FLAG MIGHT BE STUCK ON. 

PROGRAM HUNG 

WAIT FOR AN OPERATION 
NG FOR THE 

OR WAITING 
0 SEND OR RECE! ER REQUEST FLAG T VE THE 

BYTE OF INFORMATION. IF_THE RX11 DOES NOT COME BACK 
OR BOTH OF THESE FLAGS THE PROGRAM WOULD HANG UP. 

TO INHIBIT THIS FROM HAPPENING THERE ARE TWO SUBPOUTINES USED 
TO CHECK FOR THESE TWO FLAGS. 

THE “DONECK™ LOOKS FOR THE DONE FLAG AND IF IT IS NOT SEEN 
WITHIN A SPECIFIC TIME THE “TEST HUNG” MESSAGE IS PRINTED 
AND THE PROGRAM HALTS. IN REGISTER 3 (177703) IS THE RETURN 
ADDRESS OF THE TEST THAT IS WAITING FOR THE DONE FLAG. 

NEXT 
WITH EITHER 
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“TRCK" LOOKS FOR THE “TR” FLAG. IF IT IS NOT SEEN WITHIN A 
SPECIFIC TINE IT ALSO PRINTS THE “TEST HUNG” MESSAGE AND 
HALTS. IN THE SP (177706) IS THE RETURN ADDRESS OF THE 
TEST WAITING FOR THE TR FLAG. 

THE WAITING TIME FOR THE TWO FLAGS DEPENDS UPON THE HOST PROCESSOR AS 
INDICATED BELOU: 

“DONE” WAIT 41/4S BIPOL 14 SEC. 
11/05 CORE 62 SEC. 

“TR” WAIT 11/45 BIPOL .44 SEC. 
11/05 CORE 2 SEC. 

ERROR REPORTING 

ALL ERRORS DETECTED WILL BE REPORTED IF SW13 = 0 FOR 
OPERATING CONDITIONS. IF SWle = 1 THEN ONLY 10 DATA 
ERRORS FOR 1 SECTOR WILL BE REPORTED, AND A TOTAL OF 
DATA E ERRORS FC FOR THAT SECTOR WILL BE REPORTED AT THE END 

THE END OF PRSS INDICATOR TYPED, ALSO INDICATES WE ITHER ANY, ERRORS 
OCCURED DURRING THAT PASS. IF THERE WERE_NQ RRORS THEN 
IS PRINTED. IF THERE WERE ERRORS THEN A ~ " Fe PRINTED. 
THE TOTAL ACCUMULATED ERRORS AND ave TENS OPERATION IS 
REPORTED BY THE “ERROR DUMP” PROGRAM. 

HALTS 

THERE ARE VARIOUS HALT LOCATIONS THROUGHOUT THE PROGRAM. 
SOME ARE THE RESULTS OF “HARD” ERRORS OTHERS ARE WAITING FOR 
INTERVENTION. THEY ARE LISTED BELOW: 

HALT 8 TYPE DEFINITION 

HLT1: NO ERROR sCAUTION - LOAD MEDIUM ON UNIT O 
HLT3: ERROR “ERRORS FOUND ON RECAL FUNCTIONS 
HLT4: ERROR ‘HARD PARITY ERRORS 
HLTS: ERROR NO DRIVES READY 
HLTE: ERROR -SWIS SET ON PARITY ERROR 
HLT7: ERROR -SWIS SET ON SEEK ERROR 
HLTLO: ERROR “SWS SET ON CRC GENERATOR ERROR (NO DATES ERROR) 
HLTII1: ERROR “HARD CRC GENERATOR ERROR (NO DATA ERRORS) 
HLTl2: ERROR “SWIS SET ON DATA CRC ERROR 
HLT13: ERROR -SWIS SET ON MISSING DETECTED DATA ERROR 
HLT14: ERROR *SW15 SE! ON DATA NO CRC ERROR 
HLTIS: ERROR -SWiS SET ON MISSING INTERRUPT AT DONE 
HLT16: NO ERROR "HALT AT END OF PASS 
HLT1?: NO ERROR HALT AT AT END OF ERROR 
HLT20: ERROR “PROGRAM HUNG walt NG FOR DONE 
HLTel: ERROR *PROGRAM HUNG WAITING FOR TR FLAG 

5} 1 -DzRxA -£ MACYI1 27(732) 20-SEP-76 15:46 PACE 2 

»NLIST CNO,MD, MC 
LIST ME 

* ENBBL ABS AMA 
“MCALL .HEADER, .EQUAT, .SETUP, .STYPE, .STYPOCT, . SREAD 
“MCALL .SPOWER, STARS, .$D082D, .$SB2D, . SSAVE, . STRAP, GETSWR 
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~TITLE MAINDEC-11-O2RXA-£ 
;#COPYRIGHT (C) MARCH 21,1976 
DIGITAL EQUIPMENT CORP: 
: #MAYINARD, MASS. 01754 

HsPROGRAN BY DAVID L ADAMS 

THIS PROGRAM WAS ASSEMBLED USING THE PDP- 5h} MAINDEC SYSMAC 
: #F ACKAGE (MAINDEC-i!-DZQAC-CO),MAR 21, 1976 

o0c001 btn: =} 
160000 $SWR=160000 ;sHALT ON ERROR, LOOP ON TEST, INHIBIT ERROR TYPOUT 

-COPYRIGHT (C) 1975, 1976 
*THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY 
ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH 
: THE INCLUSION or THE ABOVE COPYRIGHT NOTICE. THIS 
: SOF THARE ANY OTHER COPIES THEREOF, MAY NOT we PROVIDED 
:OR OTHERLITSE MODE AVAILABLE TO ANY OTHER PER 
"EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO SRUREES T0 
*THESE LICENSE TERMS. TITLE TO OWNERSHIP OF THE 
; SOF TWARE SHALL AT ALL TIMES REMAIN IN DEC. 

THE INFOMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
;BY DIGITAL EQUIPMENT CORPORATION. 

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY 
jf ITS SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY 

-SBTTL BASIC DEFINITIONS 

pXINITIAL ADORESS OF THE STACK POINTER ### 1200 #%# 
001200 STACK= 

“EQUIV EMT,EPROR sBASIC DEFINITION OF ERROR CALL 
“EQUIV IOT; SCOPE >:BASIC DEFINITION OF SCOPE CALL 

- #MISCELLANEOUS DEFINITIONS 
000011 At= 11 ; }Q0DE FOR HORIZONTAL TAB 
000012 LF 12 1 Cone FOR LINE FEED 
900015 CR= 15 :CODE FOR CARRIAGE RETURN 
000200 CRLF= 200 CODE FOR CARRIAGE RETURN-LINE FEED 
177776 177776 tt PROCESSOR STATUS WORD PS= 

-EQUIV PS,PSiW 
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CORKAE PILI BASIC DEFINITIONE 

sr 7 STKLMT= 177774 :STACK LIMIT REGISTER 
58 12777 PIRQ= 17777 iP RAM INTERRUPT REQUEST REGISTER 
59 17783 5 OSWR= 17757 WARE SWITCH R 
60 767 DOISP= 177570 F HARDUARE DISPLAY REGISTER 

62 ,¥GENERAL PURPOSE REGISTER DEFINITIONS 
63 900000 AO= 70 -: GENERAL REGISTER 
bY 690001 RI x1 Beata REGISTER 

= ah gs 3 BpBODS ass {GENERAL Reetere 
6? RY= “4 ::GENERAL REGISTER 
68 9oonos RS= 4S +:GENERAL REGISTER 
69 000006 Rb= “ ;;GENERAL REGISTER 
79 000097 GENERAL REGISTER 
71 ReSUIV Ae, SP tt etack POINTER 
zg “EQUIV R7.PC PROGRAM COUNTER 
¢ 

74 -#PRIORITY LEVEL DEFINITIONS 
75 ooco00 PRo= oO : PRIORITY LEVEL O 
76 oo0040 PRiz 40 ::PRIORITY LEVEL 1 
77 900100 PRe= 100 *:PRIORITY LEVEL 2 
78 900140 PR3I=  =s-s« 140 PRIORITY LEVEL 3 
73 00 PRY= 200 *:PRIORITY LEVEL 4 
89 p00240 PRS= 240 : PRIORITY LEVEL 5 
81 090300 PRE= =: 31000 ::PRIORITY LEVEL 6 
Be 000340 PR7= 34 : PRIORITY LEVEL 7 

84 ¥”°SWITCH REGISTER” SWITCH DEFINITIONS 
gS 100000 gyiS= 
8 040090 SWi4=  4o000 
87 g20000 SW13= 20000 
88 010000 SWl2= 10000 
89 004000 SWll= 4000 
90 902000 Swid= 2000 
91 001000 Swog= 1000 
g2 00 Suos= 400 
93 oo0200 Su07= 200 
94 000100 SWOb= 100 
95 900040 SwOoS= 40 
9 SWO4= 2 
97 900010 SuO3= 10 
98 po00904 = ¥ 
95 ocoooe SuOl= 2 

106 0o300i SwOO= 1 
10i EQUIV SWO9,SN9 
192 EQUIV SWO8, SKB 
103 EQUIV SWO7,SW7 
194 EQUIV £06; SW 
10S EQUIV SWOS, SWS 
106 EQUIV SWO4, SWH 
107 EQUIV SWO3,SW3 
198 EQUIV S02, Swe 
10¢ EQUIV SWO1, SWI 
110 EQUIV SWOO, 

ile ;*DATA BIT DEFINITIONS (BITOO TO BITIS) 



OZRXAE.P1i 
CB

R 
ER
 

Fa 
RaC

o c
ary

 F
y r

una
nyn

y 
run

iro
nge

= 
eo 

et
e 

F
E
O
 
R
U
B
 

E
G
 
P
P
w
t
n
 

M
r
u
n
n
e
n
r
u
r
 

2 
0-
2 

fe
 
Pt
 

Fe
 

Ps
 

G0
 
fw

 
Qe

 
Pp er

y 

MAINDEC-11-DORXA-E 

100000 

000209 

MACYAL 271722) 
BASIC DEFINITIONS 
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BASIC “CP 
RRVEC= 4 

64 
PIRQVEC=240 

;SPECIAL EQUATES 

RDOSTAT 
RDISTAT 
RD 

4
4
4
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RAP VECTOR ORE CUT 
TIME OUT AND OTHER ERRORS 
fois RAND ILLEGAL INSTRUCTIONS 

}RipuTourut TRAP (1OT) #4SCOPE XH 
WE 

; SEMULATOR. TRAP (EMT) **ERROR## 
ii TTR RAP 
:TTY KEYBOARD VECTOR 

::TTY PRINTER VECTOR 
:TPROGRAM INTERRUPT REQUEST VECTOR 



I0e 

;ADDRESS OF TRAP SERVICE 

;ACT11 EOP HOOK 

5p REPRE EERE EERE EERE REE EE REEL ERE EAR REAR EEE EERE EARL EE 

/CLEARS ALL ERROR LOGS, RESETS COUNTERS. AND ALLOWS FOR 
/SELECTION OF DRIVES AND TEST CONDITIONS 

/USES PREVIOUS INITIAL START DRIVES AND TEST 
/SELECTION AND CONTINUES TO ACCUMULATE STATISTICAL DATA 

/PRINTS OUT ALL RUN _AND ERROR CONDITIONS 
/ACUMULATED OVER THE RUN OF THE PROGRAM. 

;OPERATOR SELECTED CONDITIONS 
;RESTART PROGRAM WITH PREVIOUS CONDITIONS 
;STATISTICAL ERROR PRINT OUT 

5p RRR RRRERA EERE E ERE ERE REE EERE ERE ERE REE RA ERE EEE ERE E REA EE 

MAINDEC-11-DORXA-E MACY11 27(722) 20-SEP-76 15:46 PAGE S 
O2RXAE.P 121 BaSic DEFINITIONS 

169 000340 PR7 2340 
170 ooo00c0 OPEN =0 

172 oo0000 .=0 
ied ooocoo o000c00 Oco0c0 -WORD 0,0 

f 

175 900024 ~=24 
176 «000024 013764 SPWRON 
i og00e6 000340 340 

179 000034 234 
380 OCO0034 013716 STRAP 
18 0090036 000340 340 

183 oooo46 345 
18 000046 011130 LOGICAL 

186 005052 = 
1 o000Se 000000 -WORD O 

1e9 000174 2174 
190 900174 000000 DISPREG: 0 
13h 000176 o00000 SWREG: 0 

193 
134 
19S 
is ;STARTING ADDRESSES 

198 ‘INITIAL START <=200 
199 : 
200 : 
201 *RESTART =20e 
20e : 
293 : 
204 sERROR REPORT =204 
20s : 
206 : 
297 
208 
209 900200 .=200 
e210 o00200 d0040e BR 1$ 
211 000202 Od00403 BR 2$ 
ele 000204 O00404 BR 3$ 
213 000137 901220 I$: JMP SA200 
214 O00212 000137 002700 2$: JNP RESTART 
gis 000216 000137 021062 3$: JMP ERDUMP 

217 
218 
219 

BE
AR
S 

LS marr: een rn 

-THE FOLLOWING LOCATIONS "OD", "ID", "FIRST", AND “LAST” 
“MAY BE CHANGED BY THE OPERATOR MANUALLY HOWEVER FOLLOWING THESE RESTRICTIONS. 
‘(IF THESE LOCATIONS ARE LEFT CLEARED,MAX AND MIN VALUES ARE ASSUMED) 

1. DEFINITATIONS: 
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DZRXAE.P1! BSSIC DEFINITIONS 

225 : OD=ALDRESS OF TRACK AT OUTTER DIAMETER (MIN VALUE=0) 
seb : D=ADDRESS OF TRACK AT INNER DIAMETER (MAX VALUE= 114 (OCTALJ) 
27 : IRSTSADDRESS OF FIRST SECTOR OF TRACK (MIN VALUE=1) 

28 : LAST=ADDRESS OF LAST SECTOR OF TRACK (MAX VALUESS2 (OCTALIJ) 

230 : 2. LOCATIONS: 
231 : TRACKS LOC. 1200 BITS 14----- 8 6----- 0 
ese : Io 00 

234 : SECTORS LOC. 1202 BITS 12----- 8 4----- 0 
235 ; LAST FIRST 
236 ; 
237 : 3. RESTRICTIONS: 
238 : THE CONTENTS OF “OD" MUST BE <= THE CONTENTS OF “ID” 
33 : THE CONTENTS OF FIRST MUST BE <= THE CONTENTS OF “LAST” 

241 
e442 
243 001200 .21200 
244 001200 o00000 0D: 
e4S 001201 I= 0+ 
246 OO0l202 o0d000 FIRS 
247 001203 ae erste 

ze 
see 33 REFAKAKALARESAREAAREKERRARE LATERAL EAA AAA ERASERS REHEARSE ERERSE EES 

252 
253 -THE NEXT WORD IS THE LOCATION OF THE “INTERRUPT VECTOR™ ADDRESS 
254 IF THE HARDWARE IS JUMPERED FOR OTHER THAN STANDARD (2&4) VECTOR 
255 ;ADDRESS, THEN LOAD INTO THIS LOCATION THE NEW VECTOR ADDRESS. 

257 IF THIS ADDRESS IS INCORRECT (DOES NOT MATCH THE HARDWARE) THE 
258 ; PROGRAM WILL HALT AT THE VECTOR ADDRESS THE HARDWARE IS JUMPERED 
ob8 *T0, AS ALL OTHER VECTOR ADDRESSES WILL HAVE HALTS IN THEM. 

cel USO REET EH EEE HENO TEBE 

263 THE INTERRUPT VECTOR ADDRESS CAN NOT BE SET FOR ADDRESSES 200 
gb ; THRU 243, AS THESE ADDRESS ARE USED BY THE PROGRAM 

gee BTTIVTrT TTT TTT Tt TT tT TREKSAESRAEESAEREASAARERLALSRLERERELERELES 

gb6 00:204 cO0264 INTVEC: 264 

e70 5 RARE RRAAL SEERA L EERE LEE RRA L ER ELE LEAR RRR EE REE EERE LEER REESE 

271 “THE FOLLOWING TWO WORDS CONTAIN THE DEVICE CODES FOR 
272 ‘THE RXI1 INTERFACE REGISTERS 
273 ; RXCS = COMMAND STATUS REGISTER 
274 ; RXDB = DATA BUFFER REGISTER (USED AT VARIOUS TIMES FOR:) 
275 ; (RXTA = TRACK ADDRESS) 
276 (RIS = SECTOR ADDRESS) 
277 ; (RXES = ERROR STATUS) 
278 ‘IF THE RX11 SYSTEM UNDER TEST IS JUMPERED FOR REGISTER 
279 “ADDRESSES OTHER THAN STANDARD: RXCS = 177170 
280 ; RXDB = 177172 
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MAINDEC=11-DORXA-E 1 276722) 20-SEP-76 15:46 PAGE 7 
OZRXAE.P11 BASIC DEF INIT HONS 

281 sPLACE IN THESE TWO WORDS THE CORRESPONDING NEW BODREE SES FOR 
; 1 7 

ee Abb REEeES ER R: veniere Rey BY bhe Nae if he BEDRESSES 
284 ARE INCORRECT (I.E. - eon’? MATCH THE HARDWARE) ANS THE PROGRAM 
ae ie 8 N WITH H THE JNCORR ct A ORESSES, A HUNG’ CONDITION WILL BE 

(PORTE H WILL *HALT’ AS THE RX11 WILL NOT BE 
28? “ABLE TO RESPOND T0 COMMANDS. 
cre ETI iitittt rt iitiititiiitit i iitititiletititititieteL eee eeeee, 

290 OC120& 177170 aXcs: 177170 
eal 001210 177172 RXDB: 177172 

o33 ;BIT ASSIGNMENT IN THE RXCS REGISTER. 

295 “KEY: R - READ ONLY BIT 
eo : W- WRITE ONLY BIT 

298 ; 1S - R - ERROR FLAG 
299 ; 14 - W- INITIALIZE (RECALIBRATE) 
300 . 13 - 
301 : T0 NOT USED 
392 : g - 
303 : 7 - R - TRANSFER REQUEST (TR) FLAG 
204 . & - R/W - INTERUPT ENABLE 
305 ; S - R - DONE FLAG 
306 ; 4 - W - UNIT SELECT 
307 : 3 - W - FUNCTION 
309 ; 2 - W- FUNCTION 
309 ; 1 - W - FUNCTION 

a rime 
12 SFUNCTION CODES: 

314 . 0 + GO = FILL BUFFER 
315 : 2 ‘ GO = EMPTY BUFFER 
316 : 4 + GO = WRITE SECTOR 
317 . 6 + GO = READ SECTOR 
318 : 10 (NOT USED) 
319 : le + GO = READ STATUS “A” 
320 : 14 + GO = WRITE DELETED DATA 
3! : 16 + GO = READ STATUS “B™ (CODES) 

323 : 
324 >THE FOLLOWING BIT ASSIGNMENTS REPRESENTES THE STATUS AT THE END OF A 
325 “FUNCTION (EXCEPT FUNCTION “READ STATUS B") DISPLAYED IN THE 
326 “RX DATA BUFFER (RXDB). 
327 ; 
328 : 15 - 
3293 . TO NOT USED 
330 : 8 - 
331 : 7 = SELECTED DRIVE READY 
332 : & - DELETED DATA 

cS ae 
335 : 3 - WRITE PROTECT ERROR (WHEN AVAILABLE) 
336 . 2 - INITIALIZE DONE ¥# 
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337 1 - PARITY ERROR 
35 ; 0 - CRC ERROR 

340 i VISIBLE ONLY IF THE FUNCTION WAS A #l2 “READ STATUS A” 

a2 ys VISICLE ONLY AFTER AN INITIALIZE [KEY] OR [PROGRAMMED] WAS ISSUED. 

344 OO0l212 o00000 DTESTP: -WORD 9 -TEST SELECTION WORD 
345 001214 177570 “WORD DSWR ; ADDRESS OF SWITCH REGISTER 
sub 001216 177570 BICELAY: “WORD ODISP : ADDRESS OF DISPLAY REGISTER 

338 .3 KRELEKSKRARARAAKS RRA SAAL ESHA AKL RKE RA LALAAARES SELL ASERE RARER ALEEEEE 

350 “START OF OPERATOR SELECTABLE TEST,DATA PATTERNS,ANO DRIVE UNIT CONDITIONS 
351 -SET THE TEST CONDITIONS WANTED (OR LEAVE 0) IN LOCATION CALLED 
352 "OTESTS” (LOC. 1212), BEFORE STARTING THE PROGRAM. WHEN THE PROGRAM 
$33 ‘START IT WILL TYPE auF THE TEST CONDITIONS IT IS OPERATING UNDER. 

365 
$5 “SWITCH REGISTER BITS 

358 1$ 14 13 12 11 10 9 8 6S43e219 
$3 - Ul UO NOT USED OP PPTTtYTts>s5s§ 

361 ; Ul SELECT DRIVE UNIT 1 
362 ; UO SELECT DRIVE UNIT O 
363 TIF NEITHER DRIVE IS SPECIFIED,PROGRAM WILL SELECT ALL ORIVES 
b4 . i THAT ARE READY 

bb > D= DELETED DATA FUNCTIONS 

368 IF THIS SWITCH IS ON ALL READ AND WRITE FUNCTIONS WILL BE IN THE 
353 “DELETED DATA MODE 

371 
We 2 Ps DATA PATTERN SELECTION 
373 ; 0 DO PATTERN 7 (RANDOM) 
374 : I ZEROS 
375 ; 4 ONe 
376 ; 3 FLOATING ZERO 
377 ; 4 FLOATING ONE 
378 : S 125 
379 : 6 314 
330 ; ? RANDOM 

382 - Ts FUNCTIONAL TESTS 
383 : 0 00 TEST 7 (WRITE/RERD/READ CHECK) 
384 ; 1 WRITE ONLY 
385 : 2 WRITE/READ 
386 : 3 WRITE/READ CHECK 
387 : q READ CHECK ONLY 
388 : S READ ONLY 
389 : 6 WRITE/READ CHECK ON ALTERNATE DRIVES 
330 : ? WRITE/REAG/READ CHECK # 

392 ; * NOTE: THE FIRST HALF OF TEST 7 FORCES THE TRACK SEQUENCE 
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001220 
OOieee 
001230 
001234 
001240 
001244 
001246 
001252 
go1ee0 

5187 
001e7e 
001274 
001302 

MACY11 Er (722) 
BASIC DEFINITIONS 

000005 
012737 

012737 
012737 

177570 

0165S4 
001272 
177777 

000176 
000174 

001214 

000004 
177726 

001214 
00:216 

MOe 
20-SEP-76 15:46 PAGE 9 

Ta8 venir UP THROUGH ALL THE TRACKS DOING WR WRITE / READ CHECK FUNCTIONS. 

>THE SECOND a OF THE PASS WILL USE 1H Saintes SELECTED BY THE 
‘OPERATOR AS INDICATED BELOW,AND ONLY READ CHECK THE DATA JUST WRITTEN. 
THIS VERIFIES THAT THE DATA CAN BE READ FROM A TRACK,AFTER THE HEAD HAS BEEN 
"MOVED GWAY FROM AND BACK TO THAT TRACK. AT THE COMPLETION OF THE PASS 
*THE DELETED DATA BIT IN TEST CONDITIONS IS COMPLEMENTED AND THE NEXT 
; PASS WILL BE RUN UNDER THIS NEW CONDITION. 

S = TRACK SEQUENCING 
; 0 00 SEQUENCE 7 (RANDOM) 
; 1 INCREMENT 
; 2 DECREMENT 
; 3 INCREMENT/DECREMENT 
: 4 BOUNCE 
: S DECREASING BOUNCE 
; 6 STROBE 
: 7 RANDO™ 

5p SERRE EEE EE EERE EEE EEE EE EAA EARN RA AEH LEAS ELE EEE 

;SET_THE OPERATING CONDITIONS IN THE SWITCH REGISTER (HARDWARE). 
;0R THE SOFTWARE SWITCH REGISTER (LOC. 176) BEFORE STARTING THE PROGRAM. 

SWITCHES DO THE FOLLOWING WHEN SET TO “1™. 

SW 1S  =HALT ON ERROR 
@y 1% © =HALT AT END OF TEST 
213 =DON’T PRINT ERROR MESSAGE 
SW 12  =TYPE ONLY 10 DATA ERRORS 
Sy i] =NO RETRY ON ERROR. LOG HARD ERROR 
SW 8 =NO RECALISRATION ON SEEK ERRORS 
SWIS - SWO =SELECT SOFTWARE SWITCH REGISTER 

5p RRR RAE AREAS EEE EEK REE EAE RARE REA AREA HRA E EEA REALE KLEE 

SA 

es: 

3$: 
4$: 

200: RESET sINITIALIZE THE Rx01 
MOV #177570, SWR RESET TO HARDWARE SWR. 
Moy STACK. SP 
MOV #PR7,-(SP) 
Mov #2$,-(SP) 

TYPE MRE sPRINT NAME AND REVISION 
MOV #3$ -SET TIME OUT VECTOR 
CHP #193777, JSWR iJ SOFTWARE SWR SELECTED 
BEG 4g sYES INSERT IT’S DRESS 

S$ AcH IF NO TIREGUT RAP OCCURS 
CMP (SP)+ (SP)+ i RESTORE STACK AFTER TRAP 
MOV #SWREG. SW POINT TO SOFTWARE SWITCH REG. 
10V sDIsPREC BISPLAY ;POINT TO SOFTWARE DISP. REG. 
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005737 
001006 
023727 
001005 
104404 
9004C3 
112737 

012737 

032737 
001445 
005727 
100N44 
004737 
932737 

MACYL1 271722) 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

00004e 

001214 

000001 

000006 

017024 

021044 

017004 
o00001e 
017024 

015167 
001206 

015535 
177466 

002550 
000012 
n107", 
a 77444 

000200 
140000 

O0lele 

001614 
040000 

000176 

013714 

000004 

177502 

017014 

0107C4 
OOlele 

OOlele 

NOe 
20-SEP-76 15:46 PAGE 10 

-SBTTL GET VALUE FoR SOFTWARE S 
TST ARE WE RUNNING UNDER XXDP/ACT? 
BNE 64S tt BPNCH YES 
CMP SWR, #SWREG SOF THBRE "SurTCH REG SELECTED? 
BNE a3 BRANCH IF 
GTSUR a ::GET SOFT- Suk SETTINGS 

bus: MOVE #1, SAUTOB SET AUTO-MODE INDICATOR 
2 

S$: MOY #6,4 =RESTORE ERROR VECTOR 
MOV INTVEC,R3 *SET INTERUPT VECTOR LOCATIONS 
HOV RINTSERY (R34 

MOV sa01230 RANI -INITIALIZE CONSTANTS IN RANDOM NUMBER GENERATOR 
MOV #000765, RANC 
MOV sPARLOG, RS -SET UP TO CLEAR ALL COUNTERS 

1S: CLR (RS)+ OF ERRORS ACCESSES, AND PASSES 
che aPAGCNTRE2, ,RS "HAVE ALL COUNTERS BEEN CLEARED 

STARTI: MOV #RORETRY,RS -SET ALL RETRY COUNTERS TO 10 
3S: MOV #10. ,(RS3+ 

CHP sSRETRY¥e, RS 

TYPE ,MRXCS = TYPE QUT PEVICE REGISTER ADDRESSES 
MOV RXCS, - (SP) 5; SAVE RXCS FOR TYPEOUT 
TYPOS GO TYPE--OCTAL ASCII 
.BYTE 6 *: TYPE & DIGITS 
"BYTE O *:SUPPRESS LEADING ZEROS 

T.PE ,MRXDB 
MOV RXDB, - (SP) ;;SQVE RXDB FOR TYPEOUT 
TYPOS -GO TYPE--OCTAL ASCII 
.BYTE 6 >: TYPE & DIGITS 
"BYTE OQ j | SUPPRESS LEADING ZEROS 

TYPE .MINTVEC ND VECTOR ADDRESS 
MOV INTVEC,-(SP)  ; ; SAVE 1hIVEC FOR TYPEOUT 
TYPOS 3360 TYPE--OCTAL ASCII 
.BYTE 3 ‘TYPE 3 MIGIT(S) 
"BYTE O ;  SUPPRE 2 LEADING ZEROS 

ISR PC, DONECK “WAIT FOR DONE BIT AFTER RECAL 
T #6iT2, JRXDB *IS INIT DONE SET 

BNE 1$ “YES SKIP NEXT INSTRUCTION 
TYPE .MINITI *NO,PRINT NO INIT DONE ERROR 

13: TST aRXCS WAS THERE AN ERROR ON START RECAL 
BPL TE_TOR IF NOT CONTINUE 
JSR PC. HOME “YES DO RECAL AGAIN 

TESTOR: MOV #10. FERETRY *SFT' THE PARITY RETRY COUNTER 
CLR UNITSEL “CLEAR UNIT SELECTION WORD 
TSTB aRXDB :IS ORY BIT SET FOR UNIT O AFTER RECAL 
BPL 2$ *IF NOT SKIP NEXT INSTRUCTION 
BIS #BIT7,UNITSEL *YES SET UNIT O READY BIT 

23: BIT #140000,O0TESTP "WERE ANY DRIVES 1 SPECIE TED 
BEG NOSEL =NO,SEE IF iNT IS READY 
TST OTESTP WAS UNIT 1 SELECTED 
BPL OPCOND *NO,IT MUST BE UNIT O 
JSR PC.DRY1 “SEE IF UNIT 1 IS READY 
BIT #40000,DTESTP 

WITCH REGISTER 

WAS UNIT O SELECTED 
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SOFTWARE SaITCH 

17°364 

177254 

177336 

910704 

20-SEP-" 

DRY]: 

15: 

STATER: 

BO3 
PRGE 11 

BNE OPCOND 
CLAB UNITSEL 
BR OPCOND 

MOV SROISTAT, @RXCS 
JSR PC. OONECK 
BITB 82, IRXOB 
BEQ 2S 
JSR PC STATER 
BR ORY . 
BIT $9172, aAXI8 
BEO 
TYPE .MINIT2 
TSTB ORXDB 
BFL 3$ 
BIS sBITIS,UNITSEL 
RTS PC 

JSR PC Darl 
TS57B UNITSEL 
BPL 1S 

CONTINUE -1ES 
ELEAR UNIT O REGDY BIT NG, 

sREHD STATUS OF LNIT 1 
“WAIT FOR DONE BIT 
"1S PARITY ERROR BIT SET 
“NO, CONTINUE 
"YES GO HANOLE PARITY ERRCR 
*RETSSUE FUNCTION 
“INIT DONE SHOULD NOT BE SET 

;ZNIT DONE WAS SET PRINT ERROR 
31S UNIT 1 OPY BIT SET 
;1F NOT SKIP _NEXT INSTRUCTICN 
;YES,SET UNIT . READY BiT 

;TEST UNIT 1 FOR DRY SET 
ite UNIT O SELECTED 

;TEST ACTI! LOAD MEDIA INDICATOR 

MOV 
TYPOS 

CMPB o#41, 810 
BNE I$ 
TST dete 

;00ES LOCATION 41 CONTAIN THE NUMBER 10? 
;BRANCH_IF NOT 
;CHECK FOR RXDP OPERATION 

BEQ 2S 
BIC 8200, UNITSEL -IN CHAIN MODE, DESELECT UNIT O 
BR 1S -QND DO NOT HALT 
TYPE,  DOLCAD “INFORM USER TO REMOVE LOAD MEDIUM 

*FRON UNIT 0 ANDO REPLACE WITH 
:A_*SCRATCH’ DISKETTE IF HE 

HALT "WISHES TO TEST UNIT O 
CLC CLEAR C BIT FOR ROR’S THAT FOLLOW 
MOV DTESTP, SEGUEN :PUT INITIAL CONDITIONS IN SEQUENCE 
BIC #177770, SEQUEN “CLEAR ALL BUT SEQUENCE BITS 
MOV DTESTP. TEST “PUT INITIAL CONDITIONS IN TEST 
BIC #177707, TEST “CLEAR ALL BUT TEST BITS 
ROR TEST “RIGHT JUSTIFY TEST BITS 
ROR TEST 
ROR TEST 
MOV OTESTP,PAT 
ROL PAT 
ROL PAT 
SWAB PAT 
BIC 8177770, PAT 
JMP XSTART 

INC PARLOG 
TYPE ,MRXCS 
@RXCS, - (SP) 

3 
s) 
DEC PeRETR’ 

;PUT INITIAL CONDITIONS IN PATTERN 
;RIGHT JUSTIFY PATTERN BITS 

;CLEAR ALL BUT PATTERN BITS 

sINC PARITY ERROR COUNTER 
“PRINT THE RXCS CONTENTS 

»:SAVE ORXCS FOR TYPEOUT 
*:GO TYPE=-OCTAL ASCII 
>s;TYPE 3 DIGIT(S) 
:: SUPPRESS LEADING ZEROS 

“HAVE 10 ERRORS OCCURED 
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MAINDEC-11-DORXA-E MACY EF.Ts2) 20-SEP-76 15:46 PAGE le 
CoRXAE P11 GET VALUE FOR SCFTKRRE SWITCH REGISTER 

S61 oce07e 001405 BEQ 1S -1ES.LOG HARD ERROR 
S62 O0eG74 104400 016017 TYPE ,M°?AR NO, TYPE PARITY ERRCR 
563 002100 104400 O1S0Se TYPE 'MURLF 
S64 002104 000207 RTS Pt - RETURN 
565 00c106 OCS237 017026 1S: INC HPARL.OG ?INC HARD PARITY ERROR L2G 
S66 OOeil2 109400 015755 TYPE ,MUNREC *PRINT UNRECOVERABLE PARITY ERROR 
567 OOcll6 108H00 O16017 TYPE ;MPAR 
568 OOcl2e 104400 015052 TYPE 'MCRLF_ 
569 002106 104400 015702 TYPE .MHALT4 _ 
570 O0el3e o00900 HLT4: HOL i sHALT BECAUSE OF HARD PASITY ERROR 
S71 O0c134 000137 001220 JMP sAzcd TIF CONTINUE IS PRESSED GO TO START 
o2¢ 002140 900090 TEST: 0 

¢ 

S74 ofel42 TSTLIMITS: CLR Re “MESSAGE FLAG 
S75 052144 005737 001200 TST 00 >TEST FOR NO SELECTION OF TRACKS 
576 000150 OO144! BEQ 1S IT WILL BE STANDARD LIMITS 
S77 O0c]Se 1le37e? 001201 000114 CMPB ID, #114 “TEST FOR MAXIMUM ID LIMIT 
578 00¢160 iOlile BHI 14§ 
S79 O0elbe 00143! BEQ 2 
S80 O0c164 123737 O01200 O0!201 3S: CMPB OD, ID :0D MUST BE EQUAL OR LESS THAN ID 
58: O0e172 101105 BHI 14S 
S82 O0C174 JSR PC, TSTMSG -HAS INITIAL MESSAGE BEEN TYPED 
S83 002200 015510 TYPE MOD :TYPE BOTH £D AND OD LIMITS 
584 002204 113737 O01 002216 move 60.75 
S8S 002212 004537 OL4446 JSR RS, SGLDEC -TYPE SINGLE DECIMAL WORD 
586 O0cP16 OO00000 7$: 
587 O0ce20 104400 015047 TYPE ,DBLSP 
S88 O0ecc4 104400 015514 TYPE ‘MID 
689 902230 113737 O0le0i oco224e Move fo. 10s 
590 O00cl3% O04S37 014446 JSR RS, SGLDEC 
591 OOec4¥2 O00000 108: OPEN 
S92 O0co44 000403 BR 1S 
593 O0ee% 105737 001200 2s: TSTB OD -15 00 = 0 
534 OOeeSse 001344 BNE 35 =NO.GO PRINT IT 
59S 002254 005737 00l20c 1S: TST FIRST :TEST FOR NO SELECTION OF SECTORS 
$96 002260 001451 BEQ 138 IT WILL BE STANDARD LIMITS 
597 OOeeb2 123727 001203 000032 CMPB LAST, 832 “TEST FOR NORMAL LAST SECTOR LIMIT 
S98 O0c270 101053 BHI 15S 
599 O0ce7e 001440 BEG 4§ 
600 900274 105737 odl2d2 SS: TSTB FIRST s THERE IS NO 0 SECTOR 
601 002300 001447 BEG 15$ 
602 O0c302 123737 O0l2e02 001203 CMP8 FIRST ,LAST sFIRST MUST BE EQUAL TO OR LESS 
603 002310 101043 BHI 1S§ THAN LAST 
694 002312 004737 32 JSR PC, TSTMSG 
£05 000316 104400 015047 Type ,b 
606 104400 015520 TYPE 'MFIRST -TYPE BOTH FIRST AND LAST LIMITS 
607 002326 113737 OOlede coe340 MOVE FIRST. 11S 
698 000334 004537 014446 JSR RS, SGLOEC 
699 g00000 LIS: OPEN 
610 OO0ea42 104400 015047 TYPE ,OBLSP 
il 104400 015527 TYPE 'MLAST 
ble 113737 001203 002364 MOVE LAST. les 
613 0920360 004537 014446 JSR RS, SGLDEC 
£14 002364 0900000 128: OPEN 
615 O0c366 104400 015240 TYPE ,DBLLF 
616 002372 OOO4O4 BR 13$ 



MA INDEC-11-DORXA-E 
DCRXAE.P LI 

bel es 

O0e4SE 
637 OOe46e 

002466 

MACY11 27.722) 20-SEP-76 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

123727 cO1202 900001 4s: 
001334 
600207 138: 
sowwgg 916363 148: 

001200 
900716 
104400 016455 15S: 
005037 001202 
000765 
905702 TSTMSG: 
001005 
104400 015446 
104400 015052 
o9s202 
o0te07 1S: 
104400 915052 ICOND: 
1o4400 015417 
108737 010704 
1O4400 015106 
005737 010704 18: 
104400 015116 
104400 015040 2s: 
004737 010012 
104400 015052 
005737 010704 
001005 
104400 O15016 
600000 HLTS: 
000137 001220 
004737 Ocel42 CONTI2 
000207 
1O440S HOME: 
032777 OO00400 176434 
001046 
Q1e737 900012 017014 
012737 00012 017010 
e777 40001 176402 2s: 
004737 007122 
032777 000002 176372 
001403 
004737 002046 
005777 176354 1S: 
100016 
004737 010200 
123727 010072 00040 
002010 
005337 017010 
601350 

DO3 
1$:46 SAGE 13 

CMPB FIRST, #1 
BNE $$ 
RTS PC 

TYPE ,OD2B1G 
CLR ob 
BR 1$ 
OyPE S2BIG 
CLR FIRST 
BR 133 

TYPE ,MNONSTD 
TYPE 'MCRLF 
INC RO 
RTS PC 

TYPE ,MCRLF 
TYPE )MICON 
TSTB UNITSEL 
BPL_ 1S 
FYE MUNITO 
TST UATTSEL 
BPL 
TYPE °S wUNITI 
T 'T YPE ‘TAB 
ISR. pé TYPSEL 

ACRLF 
1st Te UAT TCEL 
BNE CONTl2 
TYPE ,MNODRY 
HALT 
JMP SAECO 
JSR PC, TSTLIMITS 
RTS PC 

CKSUR 
BIT aoKE, aSWR 
BNE R 
MOV 10. , PORETRY 
MOV 810. ‘DORETRY 
MOV SRECAL @RXCS 
JSR PC, DONECK 
BIT #2, dRX08 
BEQ 1$° 
JSR PC, STATER 
BR es 
TST @RXCS 

XHO BPL XHOME 
JSR PC. ROCODE 
CMPB BSTAT, 840 

BGE XHOME 
DEC OORETRY 
BNE e§ 

;1S FIRST SET TO } 
NO, GO PRINT IT 

sPRINT TRACK LIMITS OUT OF RANGE 

;PRINT SECTOR LIMITS OUT OF RANGE 

; TEST MESSAGE FLAG 

;MESSAGE HEADING HAD NOT BEEN TYPED 

;SET THE MESSAGE FLAG 

;TYPE INITIAL CONDITIONS 
;TEST FOR DRIVE SELECTION 

; TYPE UNIT O SELECTED 

; TYPE UNIT 1 SELECTED 

; TYPE TEST SELECTIONS 

ivEce ANY DRIVES READY 
TINUE CON 

NO TYPE NO DRIVES MESSAGE 
NO’ DRIVES CAN’T CONTINUE 
-IF CONTINUE IS PRESSED RESTART 
“TYPE NONSTANDARD TRK AND SEC LIMITS 

;TEST THE NO RECAL TCH 
;RETURN IF THE SWITCH IS SET 
;SET UP_THE PARITY RETRY COUNTER 

TRY_COUNTER FOR RECAL RETRIES SE T RE 
3 ISSUE RECAL FUNCTION 

OR DONE FL AG 
‘WAS THERE A PARITY ERROR 
“NO, CHECK FOR ANY OTHER ERROR 
;YES GO REPORT IT 
RETRY RECAL 
IS THE ERROR FLAG SET 
IF NOT RETURN 
YES PRINT STATUS REGISTERS 
"1S tHE B CODE LESS THAN CODE 40 
*(RECAL CODES ARE 10,20,AND 30) 
“IF NOT RETURN 
jHAVE, 10 ERRORS OCCURED 
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MACYI1 271722) 20-SEP-76 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

E03 
15:46 PAGE 14 

104400 015713 TYPE ,MHALT3 YES,CAN’T CONTINUE AS RX11 WILL NOT RECAL 
030000 HLT3: HALT 
000137 o0!e20 IMP SA200 -IF CONT. SWITCH IS PRESSED GO 10 START 
Eat O539001 O11362 XHOME: NOV #1 ,PRESTRK RESET THE PRESENT TRACK TO TRACK I 

( RYN: R 

; sRREAESE SERRA LLA LESSER LARLL ELE SESE ERR SEL REE EASE RELEASE EE ELE 

;DECODE TEST BITS OF INITIAL CONDITIONS 

BITS 3,4,AND S OF THE INITIAL SWR SELECTED THE TEST WHICH 
15 To BE’PREFORMED. THEY ARE AS FOLLOWS: 

- BITS. TESTS 

>0 00 NO TEST SELECTED (DEFAULT TO TEST 7) 
-9 01 WRITE ONLY 
-0 10 WRITE FOLLOWED BY READ 
-O11 WRITE FOLLOWED BY READ AND VERIFY 
-1 9 0 READ AND VERIFY ONL 
>} 01 READ ONLY (CRC CREEK) 
- 1 1 0 READ AND VERIFY DELETED DATA 
>} 11 WRITE FOLLOWED BY READ FOLLOWED BY ANOTHER 
: READ AND VERIFY 

He SHEARER ESESSLELES HSE REE RRS EREHE RASS SAE RESRERERSER SA EESE REE ES 

012706 001200 RESTART: MOV #STACK, SP -RESET THE STACK POINTER 
012746 MOV 8PR7,-(SP) “AND INTERUPT LEVEL 
012746 002716 MOV #1$,-(SP) 
9000Ge RTI 
005237 O21040 1S: INC RESTCNTR -INC RESTART COUNTER 
004737 O0e4se XSTART: JSR PC. ICOND “TYPE OUT INITIAL CONDITIONS 

01114 TESTSEL: CLR CHARCT “CLEAR EOP CHARACTER COUNTER 
" eee 000012 017004 MOY 810. ,RDRETRY *SET UP READ AND WRITE RETRY COUNTERS 
Ole737  O000le 017006 MOV 810. .WTRETRY 
005037 004124 CLR ERWRT ;CLEAR WRITE CAUSED BY ERROR FLAG 
005037 O04l22 CLR ROAFTWT CLEAR READ ATER WaTTE fer 
sae? 9? 77 003014 Bice 8377, @NBRONTEST ; CLEAR OUT BRANC 

140 TEST “IF NO TEST OPEC TESED bRce TEST 7 
001003 BNE 1S 
012737 000007 002140 MOV #7. TEST 
013704 002140 18: MOV TEST, RY 

DEC R sADJUST TEST BITS FOR CORRECT 
006304 “BRANCH OFFSET 
150437 003014 BisB™ RY, QeBRONTEST -INSERT OFFSET TO BRANCH INST. 
000777 BRONTEST: BR ‘BRANCH BY TEST OFFSET 
000137 003052 JMP WRTONLY “WRITE ONLY FUNCTION 
000137 004130 JMP WRTRO “WRITE THEN READ FUNCTION 
000137 O0S4S5 JMP WTROCK WRITE THEN fen VERIFY 
000137 O06444 JMP ROCHK "READ VERIFY 
000137 O06S04 JMP ROONLY "READ ONLY FUNCTION 
000137 06544 JMP ORVSUP *WRITE,AND READ VERIFY ON ALTERNATING DRIVES 
000137 006630 JMP TEST7 “WRITE, READ, FOLLOWED BY READ VERIFY 



MAINDEC-11-D2RXQ-E MACY11 27(722) 20-SEP-76 15:46 PAGE 1S 
OZRXAE.PL! GET VALUE FOR SOFTWARE SWITCH REGISTER 

729 
33 ; s RERRKELERAERLERAERAEEAA RAE RRE EERE S FREKEARF AA SARKAARASELERAELKEKE 

1 
732 ;THIS IS A WRITE ONLY FUNCTION USING DATA PATTERN AND 
733 ; TRACK SEQUENCE SPECIFIED BY INIT{AL SWR SETTINGS 

735 
73% 0030S2 004737 O10312 IRTONLY: JSR PC,GETPATTERN -SET UP SOFTWARE DATA BUFFER 
737 003056 004737 O11144 XWRTONLY: JSR PC; INITTRACKS :SET UP ID,0D,AND TRACK COUNTER 
738 003062 OON737 010614 JSR PC; GETUNIT *SET UP DRIVE UNIT SELECTION 
739 003065 004737 011254 1S: JSR PC; GETTRACK *PICK UP NEXT TRACK 
740 003072 004737 003112 JSR PC/WRITE ‘DO THE WRITE FUNCTION 
741 003076 005337 011356 DEC TRKCNTR “TEST TRACK COUNTER 
742 003102 001371 BNE 1S 
743 603104 004737 010732 JSk ®C, STOP “CHECK FOR LAST DRIVE AND EOP 
m4 003110 000762 BR XWRTONLY =NEXT PASS 

746 003112 004737 012216 WRITE: JSR PC, INTISECTOR ;SET UP FIRST, LAST AND SECTOR COUNTER 
747 003116 O04737 9612316 XWRITE: JSR PC. GETSECTOR *PICK UP NEXT’ SECTOR 
748 O03le2 Ol2737 OOOOle 017022 MOV #10. ,SRETRY 
749 003130 012737 O000l2 O17016 ONEWRT: MOV #10. /PRETRY ;SET RETRY COUNTER 
750 003136 004737 OOSESE FILLBUF: JSR PC_ADISUM ‘ADJUST DATA BUFFER BND CHECK SUM FOR ADDRESSES 
751 003142 Ol2e746 003372 MOV aF ILLDONE, -(S?) ‘PUT GOOD RETURNON STA 
752 0031468 012746 003214 MOV sFILLER, -(SP) ?PUT ERROR RETURN ON OTACK 

| 753 903152 005037 006434 CLR BYTECNTR 
754 003156 Ol2746 O00c00 MOV #PR4, -(SP) 

| 755 003162 012746 003170 MOV #1$,-(SP) 
| 756 003166 o000de RTI 

757 903170 012777 000101 176010 15: MOV SFBIE. aRXCS sEXICUTE FILLBUSER COMMAND 
' 758 003176 004737 007014 FILLFLAG: JSR PC, TRCK *TEST FOR TRANSFER REQUEST FLAS 
i 769 OO3eD2 112077 176002 XFRBYTE: MOVB Cannee SRYDB “TRANSFER DATA BYTE 
| 760 003206 005237 006434 INC BYTECNTR 

761 003212 000771 BR FILLFLAG sWAIT FOR NEXT TR FLAG 
} 

: 763 003214 005726 FILLER: TST (SP)+ sREMOVE THE DONE RETURN FROM THE STACK 
, 764 003216 012737 015366 003264 MOV @MFIL,PTYP1+2 :PUT ADOR OF FILLBUF MESSAGE Ii PAR ERR TYPOUT 1 

765 903224 91e737 015366 003354 MOV #KFIL.PTYPo+e “PUT ADDR OF FILLBUF MESSAGE IN PAR ERR TYPOUT 2 
766 003232 612737 003136 003334 MOV sFILLALF, PCONT+2  :IF NOT HARD ERR RETURN THROUGH PCONT TO FILLBUF 

| 767 003240 000137 003244 JMP PARTES ‘PRINT OUT PAR ERR AND TEST CONDITIONS FOR RETRY 

769 
770 092244 005237 017024 PARTEST: INC PARLOM - INCREMENT PARITY ERROR 
771 003250 104405 CKSUR 
772 003052 0320777 Oe0000 175734 BIT asl, aswR sTEST DON’T PRINT ERROR SWITCH 
773 003260 001006 BNE CONT4 
774 003262 104400 o00C00 PTYP1: TYPE ,OFEN :PRINT THE PARITY ERROR MESSAGE 
775 003256 104400 016517 TYPE }MPAR 
776 003272 104400 015052 TYPE ‘MCRLF 
777 003276 104405 CONT4: CKSER’ 
778 302330 005777 175710 TST @SAR sTEST HALT ON ERROR SWITCH 
779 3574 = 10090) BPL CONTL3 
789 0603306 000000 HLT6: HALT :HALT ON ERROR 
781 003310 032777 OC4O00 175676 CONTI3: BIT #SW11,aSWR -TEST NO RETRY SWITCH 
782 003316 001007 BNE CONTS ‘IF SET LOG HARD ERROR 
763 903320 005337 017016 DEC PRETRY ‘DECREMENT RETRY COUNTER 
78 003324 005737 017016 TST PRETRY ;HAVE 10 ERRORS OCCURED 
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SET VALUE FOR SOFTWARE SWITCH REGISTER 

PCONT: 
CONTS: 

o
s
 
o
e
 

PTYPe: 
6017 
S052 
08? 

2 8 
po
eg
eo
es
 

o 8 

GO3 
16:46 PAGE 16 

BEQ CONTS 
JMP FILLBUF 
INC HPARLOG 
Tye 
TYP BOR Eo 
TYPE OPEN 
TYPE ; 
TYPE TERE 
JMP DE_UNIT 

;1F CLEARED LOG HARD ERROR 
RETURN TO RETRY TEST THROUGH HERE 
ZINC.HARD PARITY ERROR COUNTER 

; TYPE HARD PARITY ERROR 

;GO DELETE THE L-IT,CAN NOT CONTINUE 

;SWITCH 9 OF INITIAL TEST CONDITIONS SWITCH SETTINGS IS THE DELETED DATA 
FUNCTION INDICATOR. WHEN THIS BIT IS SET ALL WRITE / READ FUNCTIONS WILL 
-SET AND CHECK THE DELETED DATA BIT ON THE DISKETTE. 

AEH HHHEHEHH HEHE HEHEHE HEHEHE 

FILLDONE: 
PEWRITE: 

Cei1cst iS: 

ARTDONE : 

OO4246 1$: 
003116 es: 

WRIER: 
010070 

;PARITY 
903264 
003354 
003334 

MOV #10. ,PRETRY 
MOV sWRTDONE, -(SP) 
MOV_SWRTER, -{SP) 
MOVE SWRT le. FUNCTION 
BIT #BIT9, DtESTP 
BEG 1§ 
MOVB eu TDOIE FUNCTION 
ADO 81. WTCNTR 

PC DONECK 
NOINTER 

ERWRT 
1$ 
SECCNTR 
2$ 

RTS PC 
REREAD 
XWRITE 

at BIT! ASTAT & 

WRTSEK 
ERROR DURING A WRITE FUNETTON. 
MOV SMWRITE, PTYP!+2 
MOV SMWRITE PTYPo+e 
MOV REWRITE, PCONT+2 
IMP PARTEST 

;SET UP RETRY COUNTER 
SET GOOD RETURN ON STACK 
SET ERROR RETURN ON STACK 
SET FUNCTION WORD TO WRITE 
;TEST FOR WRITE DELETED DATA 

; INC TOTAL WRITE FUNCTIONS COUNTER 
; DOUBLE PRECISION COUNTER 

; TES 
NO INTERUPT ERROR 

;13 THIS @ REWRITE FROM A DATA ERROR 
-YES GO REREAD THIS SECTOR 
"NO. TEST SECTOR COUNTER 
“NOt LAST SECTOR GO TO NEXT ONE 

sREREAD THE SECTOR 

;REMOVE THE DONE RETURN FROM THE STACK 
iS THis A PARITY ERROR 

T MUST BE A SEEK ERROR 

;PUT ACCR OF WRITE MESSAGE IN PAR ER TYPOUT 1 
PUT ADDR OF WRITE MESSAGE IN PAR ER TYPOUT 2 
;1F NOT HARD ERR RETURN THROUGH PCONT TO REWRITE 
:GO0 INC LOG AND TEST FOR RETRY 

;SEEK ERROR OURING A WRITE FUNCTION 
003130 003674 WRTSEK: 

016010 
016010 
003$76 

017036 

003630 
003722 

012703 SEEKER: 

MOV SONEWRT, SEKRTY+2 

MOV SMWRITE,STYP1+2 
MOV aMWRITE. STYP2+2 
JSR PC, SEEKER 

MOV #ZSEKLOG,R3 

;SETUP FOR WRT RETRY ON SEEK ERROR 
: (AFTER A RECAL. THE CONTENTS OF SECTOR 1 
;TRACK 1 ARE LOADED INTO THE SECTOR BUFFER. 
:T0 REWRITE THE CORRECT DATA THE PROGRAM 
MUST REFILL THE SECTOR BUFFER. 
;PUT ADOR OF WRITE MESSAGE IN SEEK ER TYPEOUT 1 
PUT AODR OF WRITE MESSAGE IN SEEK ER TYPEOUT 2 
RECORD SEEK ERROR 

;SETUP INC INSTRUCTION FOR UNIT O LOG 



MAINDEC-11-D2RXA-E 
OZRXAE.P11 

MACY11 271722) 20-SEP-76 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

Oe 1044 

003778 

032777 020000 

016010 
003736 

175350 

175370 

STYP]: 

SWHLT1: 

HLT?: 
OO40CO 175336 CONTI4: 

SEKRTY: 
HARDSK: 

STYPe: 

SEKTYP: 

003760 

18: 

TRKERR: 

010704 

1§: 

011360 COMMWORD : 

017174 

004120 
175124 

175114 
007014 

HO3 
15:46 PAGE 17 

tee PE AUILOG 

JSR PC, TRKERR 
CKSWR 
BIT s#SW13, aSWR 
BNE SWHLT! 
TYPE ,MWRITE 
JSR pt SEKTYP 

TST @SWR 
BFL CONTI 
HAL 
BIT sSW1l, aSWR 
BNE HAROSK 
DEC SRETRY 

MOV STHSEKLOG, R3 
ne ak PC AUILOG 

TYPE 'MWRITE 
JSR Ee SEKTYP 
ADO #2'SP 
RTS PC 

TYPE , MSEEK 
TYPE 'MPRES 
MOV PRESTRK, 1S 
ISR RS, SGLDEC 

TYPE .MCRLF 
RTs Pe 

MOV TARGET,RS 
ASL RS 
ADD sUOTRK,RS 
BIT sBIT4, UNITSEL 
BEQ 1S 
ADD 401 TRK, RS 
INC (RS) 
RTS PC 

MOV TARGET,RS 
fat Re 

BISA _UNITSEL, FUNCTION 
MOV FUNCTION, »ORXCS 
JSR P 
MOVB FAECTOR, aRXDB 
JSR PC, TRCK 

; TEST FOR UNIT 1 LOG 
INCREMENT SEEK ERROR LOG 
“INC ERROR PER TRACK COUNTERS 

;CHECK DON’T PRINT ERROR SWITCH 

;PRINT WRITE ‘READ) SEEK ERROR 

;TEST THE HALT ON ERROR SWITCH 

sHALT ON THE ERROR 
“CHECK THE NO RETRY SWITCH 
"IF SET LOG HARD SEEK ERROR 
“HAVE 10 ERRORS BEEN LOGED 
“YES LOG HARD ERROR 
*RECALIBRATE ORIVES ON SEEK ERROR 
“NO.RETRY WRITE COMMAND (READ COMAND) 
‘SET INC. INST.FOR UNIT O ERR LOG 
“TEST FOR UNIT 1 ERROR LOG 
‘HARD SEEK ERROR 

; TYPE UNRECOVERABLE SEEK ERROR 
ON WRITE (READ) COMMAND 

;REMOVE SEEK ERROR FROM STACK POINTER 
RETURN TO NEXT SECTOR BY DONE RETURN ON STACK 

; TYPE SEEK ERROR 
;TYPE ADDRESS OF TRACK MOVED FROM 

;SET UP TO INC ERROR PER TRACK COUNTER 
“ADJUST FOR EVEN ADDRESS 
;ADDIN ADDERSS OF UNIT O LOG 
;CHECK THE UNIT SELECTION BIT 
:IF CLEARED UNIT 0 IS ACTIVE 
;ADJUST FOR UNIT 1 LOG 
INC THE CORRECT COUNTER 

;GET TRACK NUMBER 
MULTIPLY BY 4 TO DOUBLE PRECISION 
 INTERLEAVE COUNTER LOCATIONS 
“ADD ON ADDRESS OF TRACK ACCESS COUNTER 
SINCREMENT THE COUNTER 
ADD CARRY TO HIGH ORDER WORD 
SET UNIT SELECTION BIT IN COMMAND WORD 
SEND OUT COMMAND TO DRIVE 
WAIT FOR TR FLAG 
SEND OUT TARGET SECTOR 
WAIT FOR TR FLAG 



103 
MAINDEC-11-D2RXA-E MACYI1 E7(722) 20-SEP-76 15:46 PAGE IS 
OZRXAE.P1! GET VALUE FOR SOFTWARE SWITCH REGISTER 

897 OCN1CO 113777 011360 175102 MOVB TARGET, aRXDE “SEND OUT TARGET TEACK 
898 OC4106 OOSO46 CLR -(SP) "LOWER INTERUPT LEVEL TO ALLOW AN INTERUPT 
899 OO4110 O12746 OO4116 MOV #1$,-(SP) 
g00 004114 o0000e RTI 
301 004116 o00207 1S: RTS PC 

803 004120 9090000 FUNCTICN: 9 
304 OO4le2e o90000 RDAFTWT: 0 ;PEAD AFTER WRITE FUNCTION FLAG 
gos oo4!e4 o09000 ERWRT: 0 “WRITE CAUSED BY DATA ERROR FLAG 
308 Co4iee o60900 DATACK: 0 “DATA CHECK ON CRC ERROR FLAG 

aug ; s ELLE ELLA ERERL RELL E EES ERLE REEL RE RALE REAL RARE ERAS SERRE EL ERE 

910 ;THIS IS Q WRITE ALL SECTORS FOLLOWED BY A READ ALL SECTORS 
il sWITH DATA PATTERNS AND HEAD SEQUENCING SET BY INITIAL SWR 

913 
914 004130 005137 OO4122 WRTRD: COM RDAFTWT -SET READ AFTER WRITE FLAG 
915 004134 004737 9d1o3le JSR PC, GETPATTERN 
916 OO4140 004737 O11144 XWRTRD: JSR PC; INITTRACKS 
917 904144 004737 O10614 JSR PC; GETUNIT 
918 OO41SO 004737 011254 1S: JSR PC; GETTRACK 
919 004154 004737 003112 JSR PC; WRITE 
920 OO4160 004737 O04200 JSR PC: READ 
921 004164 005337 011356 DEC TRKCNTR 
922 004170 001367 BNE 1§ 
823 004172 004737 010732 JSR pe STOP 
see 004!76 090760 R XWRTRO 

ase 33 KLEKASRERASKLERARERASESALARA SARS REAERSRE ELE LAKES RRS RERERK KEELES 

328 :READ DATA FROM THE DISKETTE 

930 
931 O04200 004737 012216 READ: JSR PC, INITSECTOR 
932 OO4204 004737 012316 XREAD: JSR PC’ GETSECTOR 
933 904210 012737 O00012 017010 MOV #10. ,DDRETRY ;SET UP RETRY COUNTERS FOR DELETED DATA 
934 O04216 010737 OO00012 917012 MOV #10. ,DATARETRY ‘DATA ERROR 
935 004224 010737 O0001l2 017016 MOV #10. ,PRETRY : PARITY 
836 904232 0120737 O000le 017022 MOV #10. ,SRETRY : SEEK 
927 O04249 910737 OO00l2 017000 MOV #10. /CRETRY “AND CRC ERRORS 
638 004246 005037 04126 REREAD: CLR DATACK “CLEAR CRC DATA CHECK FLAG 
939 O942S2 012746 004316 MOV SRODONE, -(SP) “SET GOOD RETURN ON STACK 
840 004256 012746 OO4H4ED MOV SRDERR, -(SP) -SET READ ERROR RETURN ON STACK 
941 O04262 112737 000107 004120 MOVB &RDIE. FUNCTION 
942 004270 062737 O0000! 921034 ADD #1, ROCATR sINC TOTAL READ FUNCTIONS COUNTER 
943 004276 005537 021036 ADC ROCNTR+2 “DOUBLE PRECISION COUNTER 
g44 004302 004737 cO4022 JSR PC, COMMMORD 
S45 004306 004727 00712 JSR PC: DONECK sTEST FOR DONE 
se 004312 000137 007204 IMP NOINTER "NO INTERUPT ON DONE : 

3 
950 004316 022737 000012 017004 RDDONE: CMP #10. ,RORETRY -IS READ RETRY EQUAL TO 10 
951 004324 O01420 BEQ CONTI *YES,NO ERRORS OCCURED 
952 O043e6 Ole703 017052 MOV #ZRDLOG,R3 SSET INC. INST. FOR UNIT O ERROR LOG 



MAINDEC-11-DcCRXA-E 
OZRXAE.PL1 

004332 

004b22 
004630 
004632 

MACYI1 e7( 722) 20-SEP-76 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

004737 O21044 

ooc0le 
015240 

017004 

0 
000012 

017056 
021044 

000012 
0 

017008 CONTI: 

017006 

CONTe: 

012306 NEXTRD: 

RDERR: 
o0000e 010070 

;PARITY 
015674 003264 

003354 
003334 

010070 1S: 

003674 
003630 
003722 

CRCER 

017046 
021044 

020000 

O1S644 

174364 

104400 

J03 
15:46 PAGE 15 

JSR Fe UILOG 
INC (RQ) 
MOV 41D. RORETRY 
TYPE ,OBLLF 
TYPE | MREC 
TYPE }MREAD 
TYPE 'MCRLF 
CMP alo. WTRETRY 
BEQ CONT2 
MOV #ZWRTLOG,R3 
ISR PC PC UILOG' 
NC ( 

MOV ue WTRETRY 
TYPE ,DBLLF 
TYPE }MREC 
TYPE }MWRITE 
TYPE ‘MCRLF 
JSR PC, DOCHK 
TST R 
EPL NEXTRD 
RTS PC 
DEC SECCNTR 
BNE XREAD 
RTS PC 

TST (SP)+ 
BIT #BIT1,ASTAT 
BEQ 1§ 
ERROR DURING A READ FUNCTION 
MOV #MREAD,PTYP1+2 
MOV #MREAD PTYP2+e 
MOV #REREAD, PCONT+2 
JMP PARTEST 
BIT #B170,ASTAT 
BNE CRCER’ 

“SEEK ERROR DURING A READ FUNCTION 
MOV SREREAD, SEKRTY+2 
MOV SMREAD, STYP1+2 
MOV #MREAD: STYP2+e2 
JSR PCS SEEKER 
BR NEXTRO 

sCRC ERROR DETECTED WHILE READING 
JSR PC, TRKERR 
TST RI 
BPL DATACRC 
INC DATACK 
JSR PC, EMPBUFF 
TST ERCNTR 
BNE DATACRC 
MOV #ZCRCBAD,R3 
JSR PC, ULLOG’ 
INC (R3) 
CKSWR 
BIT #SW13,dSWR 
BNE 2S 
TYPE ,MBADCRC 

;TEST FOR UNIT 1 ERROR LOG 
INC RECOVERABLE READ LOG 
RESET READ RETRY CCUNTER 

; TYPE RECGVERABLE READ ERROR 

;IS WRITE RETRY EQUAL TO 10 
:YES,NO ERRORS OCCURED 
:SET INC. INST.FOR UNIT O ERROR LOG 
TEST FOR UNIT 1 LOG 
INC RECOVERABLE WRITE LOG 
RESET THE WRITE RETRY COUNTER 

; TYPE RECOVERABLE WRITE ERROR 

;CHECK FOR OELETED DATA INDICATOR 
;BIT 15 OF RI IS READ 1 SECTOR FLAG 

;IF SET,GO VERIFY DATA JUST READ 

;READ FUNCTION IS DONE 

;REMOVE THE DONE RETURN FROM THE STACK 
iS THIS A PARITY ERROR 

SEE IF ITS A CRC ERROR 

;PUT ADDR OF READ MESSAGE IN PAR ERR _TYPEOUT 1 
PUT ADDR OF READ MESSAGE IN PAR ER TYPEOUT e 
IF HARD ERR Sc TURN THROUGH PCONT TO REREAD 
:RECORD PARITY ERROR AND RETRY FUNCTION 
i18 THIS A CRC ERROR 
YES GC TEST AND LOG IT 

;SET SEEK CONTINUE FOR READ RETRY 
SET ADDR OF READ MESSAGE IN SEEK ER TYPEOUT 1 
SET ADDR OF READ MESSAGE IN SEEK ER TYPEOUT : 
RECORD SEEK ERROR 
-GO TO NEXT SECTOR,CAN’T READ THIS ONE 

; INC ERROR PER TRACK COUNTER 
:IF READ ONLY, REPORT DATA CRC ERROR 

;SET DATA CHECK FLAG 
CHECK FOR A DATA ERROR 
:WAS THERE A DATA ERROR 
:YES,REREAD AND/OR REWRITE THE DATA 
sSET INC. INST.FOR UNIT Q ERROR LOG 
TEST FOR UNIT 1 ERROR LOGS 
;NO,INC BAD CRC GENERATOR ERROR 

;TEST DON’T SWITCH 

:TYPE CRC GENERATOR ERROR 
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1024 

004636 
o04b4e 

104400 
104405 

004737 

001406 

MACY11 €7(722) 

015052 

174344 

004000 

017020 

O04246 
017106 
021044 

015240 
015644 
01505e 
015724 

017042 
021044 

020000 

015736 
0150Se 

174220 

004000 

017004 

004246 
01710e 
021044 

o000le 
004122 

017112 
021044 

015240 

000002 
004450 

004000 

017006 

174332 

174243 

174206 

017004 

174072 

20-SEP-76 

es: 

HLT10: 
CONTIS: 

33: 

HLTil: 

KO3 
15:45 PAGE 26 

GET VALUE FOR SOFTWARE SWITCH REGISTER 

TYPE _,MCRLF 
CKSUR’ 
TST @SWR 
BPL_CONT1S 
HALT 
BIT eSW11,aSWR 
BNE 3 
DEC CRETRY 
BED 3$ 
IMP REREAD 
MOV 8ZHCRCBAD,R3 
JSR PC, UILOG 
INC (R3) 
TYPE ,OBLLF 
TYPE }MBADCRC 
TYPE jMCRLF 
mre VMHALT11 

;TEST HALT ON ERROR SWITCH 

“HALT ON ERROR 
CHECK NO RETRY SITCH 
*IF SET LOG HARD ERROR 
“HAVE 10 ERRORS BEEN LOGED 
“YES LOG HARD ERROR 
-NO.GO REREAD DATA 
-SET INC. INST.FOR UNIT O ERROR LOG 
‘TEST FOR UNIT 1 ERROR LOGS 

; TYPE HARD CRC GENERATOR ERROR 

;AND HALT AS THE CRC GENERATOR DOESN’T WORK 

;DATA CRE FERROR REREAD AND/OR REWRITE TO GET GOOD DATA 
DATACRC: 

4§; 

HLT le: 
CONTIE: 

aq
 

De
] 

CONT?: 

CONTE: 

MOV #ZCRCLOG,R3 
JSR PC. YILOG’ 
INC (R3) 
CKSWR 
Bil aehl3, , OSWR 

TYPE ,MCRC 
TYPE }MCRLF 
CKSWR’ 
TST @SWR 
BFL COnTIE 

BIT sSW11,aSWR 
BNE SS 
DEC RDRETRY 
BEQ S$ 
JMP REREAD 
MOV #ZHCRCLOG,R3 
JSR PC, UILOG 
INC (R3) 
MOV #10. RORETRY 
TST ROAFTWT 
BNE CONT6 
MOV &#ZHROLOG, R3 
JSR PC UILOG’ 
INC (R39) 
TYPE ,OBLLF 
TYPE ;MUNREC 
TYPE }MREAD 
TYPE i MCRLF 
ADD #2, SP 
INP NEXTRD 
CKSWR 
BIT #SW1l,dSWR 
NE 7§ BN 

DEC WTRETRY 
BEQ 7$ 

;SET_INC.INST.FOR UNIT O ERROR LOG 
-TEST FOR UNIT 1 ERROR LOGS 
TRUE DATA CRC ERROR 

;TEST DON’T PRINT ERROR SWITCH 

;TYPE DATA CRC ERROR 

;TEST HALT ON ERROR SWITCH 

-HALT ON ERROR 
“TEST NO RETRY SWITCH 
-IF SET LOG HARD ERROR 
"HAVE 10 ERRORS OCCURED 
“YES LOG HARD ERROR OR REWRITE DATA 
NO GO REREAD THIS SECTOR 
SET INC. INST.FOR UNIT O ERROR LOG 
FECT FOR UNIY 1 ERROR LOGS 
“INC HARD CRC ERROR LOG 
"RESET READ RETRY COUNTER 
“IS THIS A READ AFTER WRITE FUNCTION 
YES GO REWRITE IT 
-NO, SET INC. INST.FOR UNIT 0 ERROR LOG 
“TEST FOR UNIT 1 ERROR LOGS 
*READ ONLY, HARD READ ERROR 

; TYPE UNRECOVERABLE READ ERROR 

;REMMOVE READ DONE ADORESS FROM STACK 
“READ NEXT SECTOR CAN’T READ THIS ONE 

;TEST NO RETRY SWITCH 
IF SET LOG HARD ERROR 
‘HAVE 10 REWRITES BEEN DONE 
:YES,LOG HARD WRITE ERROR 
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005137 
062706 

000735 

032737 
091472 
132737 
001114 
012703 
004737 

204405 

MACY11 271722) 

004124 
000002 

021044 

000012 
015240 
015755 
016010 

001000 

000100 

017066 
021044 

003770 

020000 

014506 

015052 

172710 

004000 

017610 

004246 
017126 
021044 

01S240 
015755 
015615 
015052 
007716 
0150Se2 
0044S0 
000100 

017072 
Je1044 

000400 
007770 

017C0& 

OOlele 

010970 

173742 

010704 

173676 

010070 

010704 

20-SEP-76 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

78: 

DDCHK: 

DDERR: 

CONTII: 

HLTI3: 
CONT17: 

4§: 

CONT10: 

LO3 
15:46 PAGE 21 

COM ERWRT 
ADD #2, SP 
IMP ONEWRT 
MOV 8ZHWRTLOG, R3 
JSR PC, UILOG 
INC (R3) 
MOV #10. ,WIRETRY 
TYPE ,DBLLF 
TYPE ' PENREC 
TYPE ‘MWRITE 
BR CONT? 

BIT #BIT9.DTESTP 
BEQ CONTIO 
BITB #BIT6,ASTAT 
BNE RETURN’ 
MOV #2DDMIS.R3 
JSR PC, UILOG 
INC (R3) 
JSR PC, TRKERR 
CKSWR 
BIT #SW13,aSWR 
BNE CONTI L 
TYPE MDDMIS 
BIS #B1T8, UNITSEL 
JSR PC, TYPAOR 
TYPE ,MCRLF 

BPL_CONT17 
HALT 
BIT #SW11,aSwWR 
BNE 4§ 
DEC DORE TRY 
BEQ 4$ 
IMP REREAD 
MOV #ZHDDLOG,R3 
JSR PC, UILOG’ 
INC (R3) 
TYPE ,OBLLF 
TYPE }MUNREC 
TYPE }MDDER 
TYPE | MCRLF 
JSR Pt, TYPADR 
TYPE ACPLF 
JMP NEXTRD 
BIT #B1T6,ASTAT 
BEQ RETURN 
MOV #ZUNXDD,R3 
JSR PC UILOG 
INC (P3) 
BIS #BITB.UNITSEL 
ISR PC, , TRKERR 

-NO,SET THE WRITE CAUSED BY ERROR FLAG 
*REMOVE RDDONE ADDRESS FROM STACK 
"REWRITE SECTOR THEN REREAD TO CHECK FCR ERROR 
;SET INC. INST.FOR UNIT O ERROR LOG 
-TEST FOR UNIT 1 ERROR LOGS 
*HARD WRITE ERROR 
"RESET WRITE RETRY COUNTER 

; TYPE UNRECOVERABLE WRITE ERROR 

;TEST BIT 9 AS TO DELETED DATA TRANSFER 

;THIS IS A DELETED DATA FUNCTION 
DD BIT SHOULD BE SET 
SET INC INST FOR UNIT O ERROR LOG 
:TEST FOR UNIT 1 ERROR LOGS 
SINC MISSING DELETED DATA LOG 
INC ERROR PER TRACK COUNTER 

; TEST DON’T PRINT ERROR SWITCH 

; TYPE MISSING DELETED DATA BIT 
SET HAD ERROR FLAG 
‘TYPE ADDRESS OF ERROR 

; TEST HALT ON ERROR SWITCH 

“HALT ON DELETED DATA ERROR 
TEST NO RETRY SWITCH 
-IF SET LOG HARD ERROR 
“HAVE 10 ERRORS BEEN LOGED 
“YES LOG HARD ERR 
*NO, REREAD gE oR. 
“SET INC INST.FOR UNIT O ERROR LOG 
{TEST FOR UNIT 1 ERROR LOGS 

; TYPE UNRECOVERABLE DELETED DATA ERROR 

;READ NEXT SECTOR 
;THIS IS NOT A DELETED DATA TRANSFER 

;SET_INC INST.FOR_UNIT O ERROR LOG 
:TEST FOR UNIT 1 ERROR LOGS 
UNEXPECTED DD BIT SET 
SET HAD ERROR FLAG 
SINC ERROR PER TRACK COUNTER 



Lo
 

Be
 

4 
4
D
 

o
-
~
«
 

M
u
y
o
 

£
W
w
t
u
e
 

N
O
U
N
 
F
C
W
 
O
o
O
o
O
n
o
 

02
 

0-
4 

Ba
e 

bs
 

pn
w 

Fa
e 

Pe
 

Pn
e 

Bun
e 

Pin
e 

Pan
e 

h 
<0 

0 
& 

2 
B
2
2
 

Hw
 
fe
 

Per
e 

0 
be
 

Pa
s 

Pe
 

W
W
W
W
G
G
W
U
n
 

S
5
=
S
B
S
 

0 
os
 
w
e
 

a
e
 

oa
 

ee
 

0 
N
O
M
S
 

Pe
 

0 
Ba
 

ae 
be
 

Ban
 

oe 
bn
 

bn
 

ban
 

bat
 
bt
 

be
 

Be
 

Bae
 
he

 
ba

t 
Po
e 

aw
 
B
e
e
 

be
 
fm
 

be
 

hw
 

be
 

fa
n 

Hae
 
fo

 
Be

 
fa
t 

Be
 

Pan
e 

fu
n 

Ben
n 

ae 
ne
 

fun
ce 

Pun
t 

rue
 
Pa

s 
P=
 

Bu
e 

Po
e 

fu
e 

Pi
e 

fu
e 

Pu
s 

Pus
 

fe
e 

pus
s 

ne
 

N
N
E
R
 

K
O
O
O
T
M
u
m
o
n
y
i
n
n
 

(Va
lva

l 
o 

a 
O
S
S
 
F
E
O
 
S
o
e
u
r
 

ro
e 

Gu
pa

p 
h
a
e
 

b
s
 

be
 

4 
B
e
 

Pa
ne
 

fu
e 

Be
 

ba
t 

f-
2 

B
o
 

B
e
 
B
m
 

Ba
e 

OH
 

B
0
 

B 
t
O
 

-2
 

-2
 
F
e
 

2
 

0 
P
e
 

NDEC 11-DCRXA-E 

oOS4¥S6 

005654 

HEE G 020000 173550 

000297 

005137 

004737 
000760 

117737 
063737 
123720 
0010S4 
005237 
000762 

MACYIL 27(722) 

014462 

004122 
010312 
011144 
010614 
0112S4 
903112 
OOSSe6 
011356 

010732 

ab4200 
012306 

006212 
005750 

005614 

000103 
007014 

173356 
006436 
006436 

006434 

173364 

MO3 
20-SEP-76 15:46 PAGE 22 

GET VALUE FOR SOFTWARE SWITCH REGISTER 

RETURN: 

BIT #SW13, aSWR 
BNE CONTII 
TYPE . MUNXDD 
BR ODERR 
RTS PC 

; TEST DON’T PRINT ERROR SWITCH 

; TYPE UNEXPECTED DELETED DATA BIT 

$5 RRR ER EEE ERE REA HEARERS EEE A AEE LET RRR A AREER ERE RENAE 

WTROCK: 

XWTROCK: 

18: 

COM RDAFTWT 
JSR PC, GETPATTERN 
JSR PC; INITTRACKS 
JSR PC; GETUNIT 
JSR PC) GETTRACK 
JSR PC; WRITE 
JSR PC; READCHK 
DEC TRKCN7R 
BNE 1$ 
JSR PC,STOP 
BR XWTROCK 

sMRITE ALL SECTORS,READ AND VERIFY ALL SECTORS 

;SET READ AFTER WRITE FLAG 

5p RARER EERE RARE EES REE RE REE REAR ERAGE REE ER EE AA ERLE LEE 

;READ A _SECTOR,EMPTY THE SECTOR BUFFER AND VERIFY 
; THE DATA READ AGAINST CORE DATA BUFFER 

READCHK: 

EMPBUFF: 

23: 

ls: 
EMPFLAG: 

006436 CKBYTE: 
005 746 

BIS #BITIS.R1 
JSR PC, READ 
TST SECCNTR 
BNE 2$ 
IMP EXIT 
CLR BYTECNTR 
CLR ERCNTR 

MOV S#EMPDONE, -(SP) 
MOV #EMPER, -{SP) 
CLR -(SP) 
MOV #18,-(SP) 

#EBIE, ARXCS 
JSR PC, TRCK 

MOVB ORXDB, BADBYTE 
ADD BADBYTE. CKSUM 
CMPB_BADBYTE, (RO) + 
BNE DATAER 
ING BY7ECNTR 
BR EMPFLAG 

;SET READ ONE SECTOR FLAG 
;GO READ ONE SECTOR 
;1F CLEARED NO SECTOR WAS FOUND 

;G0_TO NEXT TRACK CAN’T READ THIS ONE 
;CLEAR THE BYTE AND ERROR COUNTERS 

;R1 BIT 7 IS USED AS FIRST ERROR FLAG 
;ADJUST DATA AND CK SUM FOR ADDRESSES 
;SET UP FOR CHECK SUM ACCUMULATION 
;SET UP RETURN ADDRESSES 

;LOWER INTERUPT LEVEL 

;LOAD EMPTY BUFFER FUNCTION 
:TEST FOR TR FLAG 
;SAVE BYTE FROM DISKETTE 
ZACCUMULATE CHECK SUM 
COMPARE AGAINST GOOD BYTE 
SIF NOT EQUAL GO TO DATAER 
;GET NEXT BYTE 
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oCS6S6 
OOS664 
005672 
005700 
005706 
C95714 
005722 
005726 
005732 
09574C 
CO5744 

005746 

00$750 

008170 

GET VALUE FOR SOFTWARE 

113737 011360 016604 
113737 Q12310 016605 
013737 Ol1Cble oOOS746 
063737 911360 905746 
063737 012310 005746 
113737 005746 017002 
106337 C0S746 
10S437 005746 
113737 O0S746 017C03 
0:2700 O16604 
000207 

000000 

005726 
012737 018402 OO02264 
012737 015402 003354 
012737 005536 003334 
000137 O03244 

052737 00400 0107C4 
005237 Oo0644e 

032777 O20000 173172 

032777 010000 173162 

023727 O06442 OO000le 

005737 004126 

104400 015052 

0) 
013737 OO6434 O06i2e 
004537 O14446 

104400 015047 
013746 006436 

104400 015047 
114037 006440 

012746 O06440 

104400 015052 
104405 

NO3 
20-SEP-76 15:46 PAGE 23 

SWITCH REGISTER 

ADJSUM: 

CKSUM: 

EMPER: 

DATRER: 

1$: 

2g: 

38: 

TYPERR: 

18: 

NOERTYP: 

MOVB TARGET, BUFADR 
MOVB TSECTOR, BUFADR+1 
MOV SUM. CKSUM 
ADD TARGET. CKSUM 
ADD TSECTOR, CKSUM 
MOVB CKSUM, BUFRDR+176 
ASLB CKSUM 
NEGB CKSUM 
MS'B CKSUM, BUFADR+177 
MOV #BUFADR, RO 
RTS PC 

0 

TST (SP)+ 
MOV &MEMPTY, PTYP1+2 
MOV #MEMPTY:PTYP242 
MOV #EMPBLIFF ,PCONT+2 
IMP PARTEST 

BIS #8IT8,UNITSEL 
INC ERCNTR 
CKSWR 
BIT #SW13, 3SWR 
BNE NOERTYP 
BIT #SWi2,adSWR 
EQ 1§ B 

CMP ERCNTR, #10. 
BGT NOERTYP 
TST DATACK 
BEQ 2S 
TSTB RI 
BPL TYPERR 
BR 3$ 
TSTB RI 
BPL TYPERR 
TYPE ,MCRLF 
TYPE ‘MDERHOR 
TYPE MCRLF 
JSR Po. TYPADR 
TYPE .ACOLMUN 
BIC #BIT7,RI 
MOV BYTECNTR. 1S 
JSR RS, SGLOEC 
OPEN 
TYPE .CBLSP 
MOV BADBYTE, -(SP) 
TYPOS 

TYPE ,DBLSP 
MOVE ~(RO), GOODBYTE 
INC RO 
MOV GOODBYTE, -(SP) 
TYPON 
TYPE ,MCRLF 
CKSUR 

;SET FIRST AND SECOND BYTES WITH ADDRESS" 

;GET THE PATTERN SUM 
;ADD TRACK ADDRESS TO CHECK SUM 
;HDD SECTOR ADDRESS TO CHECK SUM 
; INSERT CHECK SUM 79 DATA BUFFER 
;GENERATE NEGITIVE CHECK SUM 

; INSERT NEG, SUM INTO DATA BUFFER 
*SET ADDRESS OF BYTE IN RO 
sRETURN 

;REMOVE THE DONE RETURN FROM THE STACK 
;PUT ADDR OF EMPTYBUF MESSAGE IN PAR ER TYFOUT 1 
;PUT ADDR OF EMPTYBUF MESSAGE IN PAR ER TYPOUT 2 
;NOT HARD ERR RETURN THROUGH PCONT TO EMPTYBLF 
;REPORT PARITY ERROR 

;9ET THE HAD ERROR FLAG 
;INC THE BYTE ERROR COUNTER 

-TEST PRINT ERROR SW IN SWR 
“DON’T PRINT THE ERROR 
:TEST PRINT 10 ERRORS SWITCH 
“PRINT ALL ERRORS 
*HAVE 10 ERRORS BEEN TYPED 
“YES,DON’T PRINT ANY MORE 
“WAS THIS A READ CHECK DUE TO SRC ERROR 
*NO,REPORT DATA ERRORS 
YES, TEST FIRST ERROR FLAG 
TYPE THE DATA CRC ERROR 

; TEST FIRST ERROR FLAG 

;PRINT ERROR HEADER 

;PRINT TRACK AND SECTOR LOCATIONS 
>SET UP _COLMUN HEADINGS 
*CLEAR FIRST ERROR FLAG 
‘PRINT BYTE NUMBER 

;PRINT BYTE READ FROM DISKETTE 

;GET GOOD BYTE 
;RETURN RO TO NEXT BYTE IN BUFFER 

;PRINT GOOD DATA 



Ma NOE CH 1 L-CORKARE 
DoOR\RE. P12 

lé33 OCblT2 208777 F306 
le34 006176 100091 . 
1e3S 005200 CO00D0 
lz O06202 O0Se37 OS434 
4 006206 OCOI37 OfSé&2e 

1239 OOBe2le W573" OO4!leb 
le4O 006216 001401 
lesi O06220 00020 
le42 O06e2e2 OOS73" OCb442 
1243 O06ee6 001471 
1244 006230 104405 
1245S O06e3e Q3e777 O2e00C0 
se4%6 DO6240 OO1CeY 
1247 OO624e2 104400 015333 
1248 006246 013737 O06442 
£249 O006eS4 OO4S37 O01 4446 
1250 906260 900000 
1251 OO06eb2 104400 916327 

| $&S2 O06e66 105737 74 
1253 O06e72e 001403 i 
1254 O06274 104400 016067 
12eS5 006300 O004e 
1256 006302 104400 016322 

+ 1257 QO06306 104400 0150S2 
1288 O0631le Ole703 017062 

, 2259 006316 004737 Oelo44 
1260 QO63e2 00S212 
126) 9063e4% 004737 003770 
iebe 906330 LoS 
1262 O0633e 004000 
i264 006340 001007 
1265 006342 01701e 
1265 QO06346 1 

| es? 006350 004737 OCNC4E 
> 1268 OO63SS Q000137 005536 

1269 006360 012703 O17!ee 
1270 006364 004737 Oe! 
le71 096370 O05¢13 
le7e O0E372 104400 O1S5240 
ie73 «006376 104400 915755 
1274 006402 104400 014527 
1275 006405 104400 G1S05e 
le76 OO64l2 OOS357 012306 
1e77 006416 001405 
1278 O06420 004737 O04204 
1e79 006424 000137 O0SS36 
1280 006430 00500) 

. igel 6432 000207 

' 1283 006434 900000 
1c&8 006436 000000 
1285 006440 c0OC000 
2286 006442 900060 
1287 
lese 

MACYLI E70 722) 

172754 

006269 

172654 

eQ-SEP-76 
GEY VALUE FOR SOFTWARE SWITCH REGISTER 

HLT14: 
CONT29: 

EMPOONE: 

33: 

33: 

6$: 

CONT3: 

23: 
EXIT: 

BYTECNTR: 
BAOBYTE: 
GOODBYTE: 
ERCNTR: 

BOY 
15:48 PAGE 24 

TST aSkR 
ot yronted 

INC TayTECNTR 
JMP EMPFLAG 

TST DATACK 
BEQ 1§ 
RTS Pe 
TST ERCNTR 
BEG CONT3 
CKSMR 
BIT sSW13,aSWR 
BNE 2S 
TYPE_, MERCT 
MOV ERCNTR, 3$ 
JSR RS, SGLLEC 
OPEN 

TYPE’ .MCRLF 
MOV adDATALOG, R3 
JSR PC ULLOG 
INC ( 
ISR PC’ TRKERR 
CKSWR 
BIT sSW11,aSHR 
BNE 6$ 
DEC DATARETRY 
BEG 6S 
JSR PC, REFZAD 
IMP EMPBLFF 
MOV SZHDATALOG,R3 

UILOG 

TYPE 'MCRLF 
DEC SECCNTR 

; TEST HALT ON ERROR SWITCH 

HAS int RERDCHECK CAUSED BY CRC ERROR 
NUE 

yee. RETURN TO CRC ERROR HANDLER 
“WAS THERE ERRORS 
NO ERRORS 

;YES, TEST DON’T PRINT SWITCH 
:DON'T PRINT THE ERROR 
PRINT THE TOTAL CATA ERROR CCUNT 

;INDICATE IF CHECK SUM WAS GCOD OR HAD ERRORS 

;SET_INC.INST.FOR UNIT O ERROR LOG 
TEST FOR UNIT 1 ERROR LOGS 
ZINC DATA ERROR LOG 
INC ERROR PER TRACK COUNTER 

; TEST NO RETRY SWITCH 
IF SET LOG HARD ERROR 
HAVE 10 ERRORS BEEN LOGED 

:NO,GO REREAD THE bata 
:GO'RECHECK THE DATA 
YES. SET INC. INST.FOR UNIT 0 ERROR LOG 
-TESt FOR UNIT 1 ERROR L 
-INC HARD DATA NO STATUS OEE ROR 

; TYPE UNRECOVERABLE DATA NO 
STATUS ERROR 

;READ THE NEXT SECTOR 

CLEAR THE ONE READ FLAG 

EER EREELELE REELS S LASS RE LALLA HE RESALE REA LERESLA AREER ERELERA REBELS 

—- 
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PRXAE P11 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1289 
1290 sREAD AND VERIFY ALL SECTORS WRITTEN BY 
1231 “PREVIOUS WRITE FUNCTION 

295 006444 904737 010312 ROCHK: JSR PC, GETPATTERN 
2% OOB4SO 004737 O11144 XRDCHK: JSR PC; INITTRACKS 
297 006454 004737 010614 JSR PC; GETUNIT 
298 OOB46C 004737 011254 1S: JSR PC) GETTRACK 
299 OOE464 004737 005526 JSR PC’ READCHK 
300 006470 005337 011356 DEC TRKCNTR 
301 006474 003371 BNE 1§ 
302 006476 004737 010732 JSR PC. STOP 
393 poesode 000762 BR XRDCHK 

30S 
a8 S SHELERE REESE SLEEEARE SES EES CESRES SEERA EE SLES EERE EE EER ERAS ERE ES 

308 :D0 A RERD ONLY FUNCTION ON ALL SECTORS 
309 s THIS DOES NOT VERIFY THE DATA, ONLY TESTS FOR CRC ERRORS 

311 , 
312 004727 010312 RDONLY: JSR PC, GETPATTERN 
313 008510 004737 O11144 XRDONL'/: JSR PC; INITTRACKS 
314 006514 004737 010614 JSR PC; GETUNIT 
315 20 004737 011254 1S: JSR PC; GETTRACK 
316 O0965e% 004737 904200 JSR PC’ READ 
317 011356 DEC TRKCNTR 
3:8 006534 001371 BNE 1$ 
319 004737 010732 JSR PC, STOP 

906542 000762 BR XRDONLY 

5 ERSESLES ERLE ESEE LEELA S AREAL EERE LESSER SEER ELER SERRE EE REREEE 

;WRITE AND READ CHECK ANY DATA PATTERN, AND ANY TRACK SEQUENCE 
i BUT ALTERNATE BETWEEN DRIVE UNITS ON EACH TRACK SELECTED. 

S
R
B
 

R E
R 
EN
R 

RE
AR

 

006544 095137 004172 DRVSMP: COM ROAF TUT -SET THE READ AFTER WRITE FLAG 
006550 004737 O10cIe JSR PC, GETPATTERN 
006554 004737 O11144 2s: JSR PC) INITTRACKS 

004737 O10€14 1S: JSR PC; GETUNIT -SET UP FOR UNIT 0 
006564 004737 O112S4 JSR PC; GETTRACK ‘GET THE TRACK TO BE ACCESSED 
006570 004737 O0sil2 JSR PC WRITE 
006574 004 005526 JSR PC; READCHK 
006600 004737 O10614 JSR PC; GETUNIT -NOW GO TO UNIT 1 ON THE SAME TRACK 

338 006604 094737 003112 JSR PC; WRITE 
239 006610 004737 005526 JSR PC; READCHK 
340 006614 011356 DEC TRKCNTR 
341 006620 001357 BNE 1 
342 004737 010732 JSR PC,STOP 
243 006626 000752 BR 2s 
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1000 

1000 8 
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007014 005037 0072e00 
007020 000340 

Ole746 007032 
o000de 

007032 108777 172150 
007036 
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007940 
007 42 023727 O06434 
907050 

MAINDEC=11-D2RXA-E MACYL1 E7( 722) 
OZRXAE.P11 GET VALUE FOR SOFTWARE SWITCH REGISTER 

011370 

010764 

OOlele 

OOlele 

OOlele 

000200 

DO4 
20-SEP-76 15:46 PAGE 26 

SREERERREERE EARLE EAEEELE RS LERRESELARRERARER SRLS ARRAS ERAS SEER ELS 

TEST?: 

TEST?X: 

1§: 

es: 

3$: 

;THE FIRST HALF OF TEST 7 FORCES THE TRACK SEQUENCE 
:TO_INCRIMENT UP THROUGH ALL THE TRACKS DOING WRITE 7 READ CHECK FUNCTIONS. 
THIS VERIFIES THAT ALL THE TRACKS ARE ACCESSABLE. 
: THE SECOND Hr OF THE PASS WILL USE THE SEQUENCE SELECTED BY THE 
; OPERATOR UND ICAT D BELOW,AND ONL AD CHECK _THE DATA JUST WRITTEN. 
THIS VERIFIES HE DATA’ CAN BE RE FROM A TRACK AFTER THE HEAD HAS BEEN 
:MOVED AWAY FROM AND BACK TO THAT TRACK. AT THE COMPLETION OF THE PASS 
;THE DELETED DATA BIT IN TEST CONDITIONS IS COMPLEMENTED AND THE NEXT 
; PASS p HILL Be. RUN UNDER THIS NEW CONDITION. 

JSR PC, GETPATTERN 
MOV SEQUEN SEQSAV -SAVE THE SELECTED SEQUENCE 
MOV SEQUEN “FORCE INCREMENT SEQUENCE 
COM ROAPTH “SET READ AFTER WRITE FLAG FOR ERROR TESTING 
JSR PC, INE TRACKS 
JSR PC; GETUNIT 
JSR PC’ GETTRACK 
JSR PC; WRITE 
JSR PC: READCHK 
DEC TRKCNTR :1S THE FIRST HALF OF THE PASS DONE 
BNE 1S 7NO, CONTINUE WRITTING AND READING 
CLR ROOF TH “YES NOW DO A READ ONLY 
MOV OP asAN. SEQUEN “USING SELECTED SEQUENCE 
JSR PC, INITTRACKS 
JSR PC: GETTRACK 
JSR PC’ READCHK 
DEC TRKCNTR -1S THIS HALF OF THE PASS DONE 
BNE 2S *NO, CONTINUE READ CHECKING 
JSR PC.S YES TEST FOR END OF PASS CONDITIONS 
BIT rib {00, UNITSEL "HAVE ALL SELECTED UNITS BEEN USED 
BNE TEST7X *IF A USED BIT IS STILL SET GO TO SNEXT DRIVE 
MOV #1200, SP "RESET STACK ADDRESS FOR ACT11 EOP 
BIT 8179, ’DTESTP ‘NEXT PASS, COMPLEMENT D D BIT 

BIC #8179, DTESTP :IT WAS ON CLEAR IT 
BR TEST7X 
BIS sBITS, DTESTP -IT WAS OFF SET IT 
BR TEST7X 

0 SEGSAV: 
5 RELEERLEE REARS LEERESEEREASL ERA LL ERE LEER RE REELS EREL AER RALE EERE 

TRCV.: 

3S: 

;TEST FOR TRANSFER FLAG AND PROGRAM NOT HUNG 

CLR HCNTRI ;CLEAR HUNG COUNTER 
MOV #PR7,-(SP) RAISE INTERUPT LEVEL TO INHIBIT INTERUPTS 
wy #3$,-(SP) 

TSTB @RXCS ; TEST FOR -TR FLAG 
BPL 1§ SKIP NEXT INST.IF NOT SET 
RTS PC RETURN TO TRANSFER DATA 
CMP BYTECNTR, #128. ;HAVE 128 BYTES BEEN TRANSFERED 
BEQ es SALLOW AN INTERUPR IF EQUAL 
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1 GET VALUE FOR SOFTWARE SWITCH REGISTER 

oc7ose 00S237 007200 INC HCNTRI -IF THE HUNG COUNTER OVERFLOWES EITHER 
‘THERE WAS NO TR FLAG OR NO INTERUPT OCCURED 
“AFTER 128 BYTES TRANSFERED 

7956 001365 BNE 3% "NO OVERFLOW RETEST FOR TR FLAG 
7060 132777 OCOO4O 172120 2%: BITB sDONEBIT, aRXCS “TEST FOR A DONE FLAG WHICH WOULD INDICATE A 

iPOSsA FER ERROR p CONDITION, EXISTS WHILE 

O0706 00!40? BEQ 4$ “TF DONE ine ue TYPE HUNG 
005037 006434 CLR BYTECNTR “CLEAR BYTE COUNTER SO IT WON’T INTERFERE 

‘WITH TESTING FOR CONE. 
007074 005726 TST (SP)+ “REMOVE THIS RETURN ADDRESS FROM STACK 
007076 OOSO4S CLR -(SP} “LOWER INTERUPT LEVEL TO ACCEPT AN INTERUPT 
007100 012746 007106 HOV 84S, -(SP) “THE INTERUPT WILL RETURN THROUGH PREVIOUSLY 
007104 oo0cde2 RTI “SET ADOR-SSES 
007106 005237 007200 4g: INC HCNTRI "ALLOW SOME TIME FOR FLAG TO SET 
007112 001362 BNE 2$ 
007114 104400 015432 TYPE , MHUNG 
007120 HLT2l: HALT -PROGRAM HUNG. SP (177706) CONTAINS RETURN 

SADORESS OF WAITING LOOP 

-TEST FOR DONE FLAG AND PROGRAM HUNG 
007122 012603 DONECK: MOV (SP)+,R3 -TAKE THE RETURN ADDRESS OF THE STACK INCASE 

‘THE PROGRAM IS EXPECTING AN INTERUPT AT DONE 
007124 005037 007200 CLR HCNTRI “CLEAR THE LOWER HUNG COUNTER 
907130 012737 177740 007202 MOV #177740, HCNTR2 “SET UPER COUNTER FCR 31 FULL LOOPS 
007136 032777 OOOONO 172042 2s: BIT abonesif, SRXCS ‘TEST FOR DONE FLAG 
007144 O01402 BEQ 1$ :IF NOT SET SKIP RETURN 
007146 010346 MOV R3,-(SP) "PUT RETURN RODRESS BACK ON THE STACK 
9071S0 000207 RTS PC * RETURN 
007152 062737 1 oo7e00 1S: ADD #1,HCNTRI *WHEN THE DOUBLE WORD COUNTER OVERFLOWES 
007160 005537 007202 ADC HCATRe >THE PROGRAM MUST BE HUNG 
007164 005737 007 7ST HCNTRe 
007170 001362 BNE 2S -IF NO OVERFLOW RETEST FOR DONE 
007172 104400 015432 TYPE ,MHUNG 
007176 HLT26: HALT PROGRAM HUNG CONTENTS OF R3 (177703) HOLDES 

SADDRESS OF WAITING TEST. 

007200 occcco HCNTRI: 0 
N07e02e 177740 HCNTRe: 177740 

AN INTERUPT DID NOT OCCURE AT A FUNCTION DONE FLAG. 

907204 005237 017034 NOINTER: INC INTER :INC INTERUPT ERROR COUNTER 
007210 104405 CKSWR 
O072i2 032777 Oe0000 171774 BIT #SW13,aSuR ;TEST DON’T PRINT ERROR SWITCH 
007 901004 BNE 1S 
007222 108400 015260 TYPE ,MINTER - TYPE NO INTERUPT ON DONE ERROR 

1 016052 TYPE /MCRLF 
007232 0440S 1S: CKSWR 

005777. 171754 TST dSHR sTEST HALT ON ERROR SWITCH 
007 100001 BPL CONT21 
007242 oono00 HLT15: HALT sHALT ON ERROR 
097 604737 007250 CONT2L: JSR PC, INTSERV "JSR TO INTSERV AS IF IT WAS AN INTERUPT 

gy RERERERERE SERRE ERLE REE REE ERLE RE RLER ERE REE SARA ARERR ERE EELE 
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171734 
71724 

000004 

007702 
000003 

o00c40 

017032 

020000 

O:S3le 
01S0S2 

000006 

0:7030 

020000 

016034 
015052 

010070 

010070 

01007C 

171670 

171660 

171622 

010704 
017014 
171560 

171550 

01007e 

171502 

007S42 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

siNTERUPT SERVICE 

INTSERV: 

4g: 
38: 

1$: 

RXERROR: 

cs: 

1§: 

NOPRNT: 

18: 

MOVB ORXDB, ASTAT 
TST a@RXCS 
BMI RXERROR 
BIT #BIT2,ASTAT 
BEQ 2S 
JMP RXPWA 
BIT #3,ASTAT 
BNE 1S” 
BITB sDONEBIT, aRXCS 
BNE 3S 
INC UKNINT 
CKSWR 
ore #SW13, ISWR 
BNE 4§ 
TYPE ,MUKNINT 
TYPE | MCRLF 
RTI 
ROD #6, SP 
RTS PC’ 
INC NGERLOG 

SS ene QSHR 
BNE RXERROR 
TYPE ,MNOFLAG 
TYPE }MCRLF 

BIS #BIT8, UNITSEL 
MOV #10. .PORETRY 
MOV SRDER, IRXCS 
JSR PC, DONECK 
BIT #2, aRxDe 
BEQ 1S’ 
JSR _PC,STATER 
BR 2s 
MOVB geXDB, BSTAT 
TST BSTA 
BEQ RGPRNT 
MOV BSTAT,RS 
ROR RS 
ROR RS 
ADD #ERCODE-2,R5 

INC (RS) 
CKSWR 
BIT #SW13, aSWR 
BNE 2S 
TYPE ,MCRLF 

TYPE ‘MPASS 
MOV PASCNTR, 1S 
JSR RS, SGLDEC 

TYPE ,MCRLF 

SAVE THE ERROR GND STATUS WORD 
“TEST THE ERROR FLES 
THERE WAS AN ERROR GO REPORT IT 
21S INIT DONE SET 
"NO, CONT INUE 
YES REPORT POWER FAILED AND RESTART 
ARE'PAR OR CRC BITS SET 
YES GO LOG ERROR 
1S DONE SET 
IF SET RETURN TO TEST 
INC UNKNOWN INTERUPT ERROR LOG 

; TEST pen T_PRINT ERROR SWITCH 
DON’T PRINT 
TYPE UNKNOWN INTERUPT 

;RETURN FROM THE INTERUPT 
: BYPASS INTER POINTERS ON STACK 
RETURN TO PROGRAM 
NO STATUS ERROR FLAG ERROR 

;TEST DON’T PRINT ERROR SWITCH 

; TYPE NO STATUS ERROR ERROR 

;SET HAD ERROR FLAG 
SET RETRY COUNTER 
;GET_ THE ERROR CODE 
TEST FOR DONE FLAG 
iWAS | THERE A PARITY ERROR 

ONT INUE 
yeas GO REPORT THE PARITY ERROR 
"REISSUE THE FUNCTION 
“SAVE THE ERROR CODE IN 8 STATUS 
:18 THe THERE EA DEFINITE CODE 

i ADIUST | ERROR CODE TO PRODUCE AN EVEN ADDR 
“OF THE CORRESPONDING COUNTER 

;ADD ON ADC? OF ERROR LOG -2,AS THERE IS NO 0 
ERROR CODE. THE CONTENTS OF RS WILL READJUST 
sADORESS TO CORRECT LOG. 
SINC THE CORRECT ERROR CODE COUNTER 

; TEST PRINT ERROR SWITCH IN SR 

; TYPE ERROR HEADER 
TYPE PASSES COMPLETED AT ERROR 



MAINDEC-1] 
D CRXAE. Pia 

i513 

fete 
18.6 
1517 
1518 

1839 

a
t
t
e
 t

 
B
R
E
E
 

cpe
avE

eeG
S: 

8 tw
 

104400 

Thad 
002 

015167 
004120 

016344 
014136 
002706 

014555 
011360 
O14446 

014604 
012310 
177740 
014446 

015047 
oo0020 

015106 

015116 
015244 
010420 

015047 
015250 
002140 

“DERNPGET vaLue FOR SOF TAARE 

004120 

171370 

171384 

171346 

007734 

007762 
007762 

010704 

shite 

2s: 

S$: 

6$: 

7$: 

3$: 

4$: 

RXPWR: 

TYPADR: 

3$: 

es: 

1$: 
TYPSEL: 

GO4 
Rothe © PAGE 29 

TYPE_,MRXCS ; TYPE COMMAND STATUS REGISTER 
FUNCTION, -(SP) 1 GAVE EUNCTLON FQR [YPEOLT 

3 :: TYPE 3 DIG 
0 
JSR PC, TYPADR 
TYPE ARLE 
jsp pt. TYPCcope 
BIT #8174, FUNCTION 
BNE & 
MOV #RDOSTAT, IRXCS 
JSR PC, CONECK 
BR 7§ 
MOV #RDISTAT, IRXCS 
Ba SS 
BIT #2, 3RXDB 
BEQ 25 
JSR PC,STATER 
BR 2s 
TSTB aRXDB 
BMI 4$ 
TYPE ,MNODRY 
TYPE 'MCRLF 
JSR PC DELUNIT 
ADD #4/SP 
RTS PC 

TYPE ,MRX11 
TYPE 'S$PONER 
IMP RESTART 

TYPE .MTRK 
MOV TARGET, 3$ 
JSR RS,SGLOEC 
OPEN 
TYPE .MSECT 
MOV TSECTOR, 2S 
BIC #177740. oS 
JSR RS, SGLDEC 

iTS) 
?! SUPPRESS LEADING ZEROS 

;TYPE ADDRESSES AND RUN CONDITIONS 

;PRINT THE STATUS REGISTERS 
;WHAT DRIVE IS BEING USED 

;DRIVE O BEING USED 
; TEST FOR DONE FLAG 

;ORIVE 1 BEING USED 

WAS THERE A PARITY ERROR 
:NO. CONTINUE 
:YES REPORT THE ERROR 
REISSUE THE COMMAND 
"WAS DRIVE READY SET 
“YES RETURN 

;NO GO DELETE THAT UNIT 
;MOVE ERROR RETURN TO TOP OF STACK 

;ONLY THE RX11 POWER HAS FAILED 
;PRINT POWER FAILED 
;G0 TO RESTART 

;TYPE TRACK ADDRESS 

; TYPE SECTOR ADDRESS 

;CLEAR ALL BUT SECTOR ADDRESS 

OPEN 
TYPE .OBLSP 
BIT 8174, UNITSEL ;WHITCH DRIVE IS BEING USED 

TYPE .MUNITO ;TYPE UNIT 0 
BR TYPSEL 
TYPE ,MUNITL ;TYPE UNIT 1 
TYPE 'MPAT “TYPE PATTERN CODE 
pat, -tsP) + sSAVE PAT FOR TYPEOUT 

::GO TYPE--OCTAL ASCII 
I -: TYPE 1 DIGIT(S) 
0 
TYPE ,OBLSP 
TYPE ,MTEST 
TEST, -(SP) 

;; SUPPRESS LEADING ZEROS 

; TYPE TEST CODE 
- SAVE TEST FOR TYPEOUT 
;;G0 TYPE--OCTAL ASCII 
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MACY11 27 (722) 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

001 BYTE 
00 .BYTE 

MOV 
TYPOS 
.BYTE 
BYTE 

ASTAT: 
BSTAT: 

004120 OELUNIT: 

010704 

es: 
38: 

010704 

1§: 

010070 
000017 17077e 

170762 

ROCODE: 
es: 

010072 18: 

TYPCODE : 

015040 
01S2e4 
010072 

015052 

1 
0 
TYPE ,OBLSP 
TYPE 'MSEQ 
SEQUEN,-(SP) —; 

I 
0 
RTS PC 

a] 
0 

BITB #BIT4, FUNCTION 
BNE 35 
TYPE ,MUNITO 

HO4 
20-SEP-76 15:46 PAGE 30 

>: TYPE 1 SIGIT(S) 
; SUPPRESS LEADING ZEROS 

-TYPE SEQUENCE CODE 
“SAVE SEQUEN FOR TYPEOUT 

;;GO_TYPE--OCTAL ASCII 
-: TYPE 1 DIGIT(S) 
:: SUPPRESS LEADING ZEROS 

;TEST FOR PRESENTLY USED UNIT 

;UNIT 0 HAS BEEN DELETED FROM USE 
TYPE ,MDELET 
TYPE 
BIC # 

08 
BIT7, UNITSEL 

tet UNITSEL 

LLF 
;CLEAR UNIT O SELECTION BIT 
;WAS UNIT 1 SELECTED FOR USE 

BPL 1S “UNIT 1 NOT SELECTED GO DUMP ERROR REPORT 
JMP TESTSEL “CONTINUE ON OTHER UNIT AT BEGINING OF TEST 
TYPE ,MUNITI ‘UNIT 1 HAS BEEN DELETED FROM USE 
TYPE , MDELET 
TYPE’ .OBLLF 
BIC #BITIS UNITSEL ;CLEAR UNIT 1 SELECTION BIT 
TSTB UNITSEL “WAS UNIT O SELECTED FOR USE 
BMI eS 
COM SHORTRPT 
JMP ERDUMP 

MOVB @RXDB,ASTAT 
MOV SRDER, aRXCS 

;YES CONTINUE ON UNIT O 
;SET SHORT REPORT FLAG 
;CAN’T CONTINUE TYPE OUT STATISTICAL REPORT 

;SAVE THE A STATUS 
;READ THE B STATUS REGISTER 

JSR PC, DONECK “WAIT FOR DONE FLAG 
BIT #2, JRXDB “WAS THERE A PARITY ERROR 
BEQ 1§ °NO, CONTINUE 
JSR_PC,STATER YES REPORT THE PARITY ERROR 
BR 2s “RETRY READING STATUS B 
HOVE @8X08,BSTAT “SAVE THE B STATUS CODES 

TYPE "MASTAT “TYPE THE CONTENTS OF THE TWO STATUS REGISTERS 
ASTAT,-(SP) 

3 
fe) 
TYPE ,TAB 

;;SAVE ASTAT FOR TYPEQUT 
;;GO_TYPE--OCTAL ASCII 
>; TYPE 3 DIGIT(S) 
: SUPPRESS LEADING ZEROS 

TYPE | MBSTAT 
BSTAT;-(SP) SAVE BSTAT FOR TYPEOUT 

°:G0 TYPE--OCTAL ASCII 
3 :: TYPE 3 DIGIT(S) 
0 ::SUPPRESS LEADING ZEROS 
TYPE .MCRLF 
rts pt 
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DZRXAE.P11 GET VALUE FOR SOFTWARE SWITCH REGISTER 

ta 35 RSKKKARARSFAREREREEASEA SHEARER EERE LASERS REL KEASLSSRAL EASELS FLEES 

1 
1627 sDECODES THE DATA PATERN SELECTED IN THE SWR 

1629 “BITS 6,7,AND 8 OF THE INITIAL SWR SELECTED THE DATA PATTERN 
1639 *TO BE USED AS FOLLOWS: 

1632 > glTs DATA PATTERN 
1633 -8 7 &G 
1634 -9 0 0 NO PATTERN SPECIFIED (FORCE RANDOM DATA) 
1635 -0 01 ALL ZEROS 
1636 -0 1 0 ALL ONES 
1637 -O 1 } FLOATING ZERO 
1638 -1 00 FLOATING ONE 
1639 -1 01 ALTERNATING BITS 
1640 > 1 10 ALTERNATING PAIRS OF BITS 
1641 - 1 11 RANDOM 

1643 “NOTE: ALL DATA PATTERNS WILL BE MODIFIED SO THE FIRST BYTE WILL 
1644 “CONTAIN THE TRACK ADDRESS. THE SECOND BYTE WILL CONTAIN THE UNIT 
1645 "NUMBER AND SECTOR ADDRESS IN WHICH THE DATA IS WRITTEN. THE LAST 
1646 “TWO BYTES CONTAIN THE CHECK SUM NUMBERS. 
igi? ; 23 AHHH EHNA GH GHG HE 

Es 
1651 010312 142737 000377 010360 GETPATTERN: BICB #377, 38BRONPAT “CLEAR BRANCH OFFSET 
1652 010320 005037 9010612 CLR SUM >SET UP FOR ACCUMULATION OF CHECK SUM 
1653 910304 005737 O104e0 TST PAT “IF NO PATTERN SPECIFIED FORCE PATTERN 7 
1654 010330 001003 BNE 1S 
1655 010332 Ole737 oo0007 o10420 MOV #7. PAT 
1656 016340 013704 010420 1S: MOV PAT, RY -GET PATTERN BITS 
1657 O10344 005304 DEC RY *ADJUST FOR CORRECT OFFSET 
1658 O10346 006304 ASL RY 
1659 010350 150437 010360 BISB RY, deBRONPAT s INSERT OFFSET 
1660 010354 O12704 016606 MOV SBUFADR+2, RY ‘SET UP ADDRESS OF FIRST BYTE 
1661 010360 000777 BRONPAT: BR. “BRANCH BY OFFSET SELECTED 
i662 010362 000:37 ol0422 JMP DATAO "000 DATA BYTE 
1663 010366 000137 010434 JmMP DATAL :377 DATA BYTE 
1664 010372 000137 O10444 JMP FLOATO “FLOAT A O THROUGH ALL 1’S 
1665 039376 000137 O10S06 JMP FLOAT! *FLOAT A 1 THROUGH ALL O° 
1666 O10402 000137 010514 JMP PATL2S *125/0S2 DATA WORD 
1657 610408 000137 010534 JMP PAT314 : 314/063 DATA WORD 
1668 010412 000137 010544 JMP RANDATA “RANDOM DATA BYTE 

1670 
1671 010416 oo0000 DATABYTE: 0 
1672 010420 000000 PAT: 0 

ea 
ie? ; Me MB He HE HB He SE HE HH HE HE HH He HE HEH He HEH HE HE HE EEE EE EA AERA AREER EARS 

1677 LOAD SOFTWARE BUFFER WITH ALL ZEROS 

E98 ; Pel 
1680 010422 005037 O10416 DATAO: CLR DATABYTE 



MAINDEC-11-D2RXA-E 
OZRXAE P11 

1681 010426 
1682 610432 

1690 Q10434 
1691 010442 

re
: 

6 3 
O
v
o
o
0
0
0
0
0
0
 

o
o
m
 

R
E
P
E
L
 SP
 

0
0
 

Pm
e 

fo
e 

Ga
ne
 

a0
 

Pa
ne
 

Gr
ae
 

mu
t 

fe
me
 

Fa
w 

fn
e 

Ga
ne

 

R 2
E
R
P
2
N
S
E
R
 

004737 010564 
000775 

lie737 
ooo771 

112737 
o00e! 

005037 
000757 

MACY11 271722) 
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000377 

900376 

000000 

010564 

010416 

O10416 

000125 
010564 
010416 

O10416 

010416 

010416 

JO4 
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PATGEN: JSR PC, LOAD G0 LOAD THE DATA BUFFER 
BR PATGEN 

5p RERERE EEE RE LE FRR RE AEE EERE RE RHEL LE RE REESE EAL EELS RELE LE 

sLOAR 308 THARE BUFFER WITH ALL ONES 

DATAI: MOVB 8377, DATABYTE 
BR PATGEN’ 

3 GHEE EHH EBEE EE EE REE 

sFLOAT Ao THROUGH ONES IN SOFTWARE BUFFER 
b = 
i) 

FLOATO: MOVB #376, DATABYTE ;SET UP A ONES FIELD 
XPATGEN: SEC :SET THE g agit TO ROTATE THROUGH THE DATA 
1S: MOV 80,Re ;CLR Re T USE “CLR” AS IT CLEARS "C” BIT) 

BCC es ‘BR IF THE mut BIT IS CLEARED 
INC Re SET Re IF NOT 

es: Jak PC, LOAD GO LOAD THE DATA BUFFER 

TST Re 31S Re NONZERO 
BEQ 38 
SEC ;YES, SET THE "C” BIT 

38: OLB DATABYTE 

| HEEB EEE OEE EEE Be 

sFLOAT A, A 1 THROUGH ALL ZEROS IN SOFTWARE BUFFER 
; = 

FLOAT: CLR paragyTe 
BR XPRTGEN 

£5 RHEE EERE AER EERE ERA EE EERE REEL AA RE REAR EEN 

;LOAD SOFTWARE BUFFER WITH ALTERNATING 1 AND OQ FOR 
ONE BYTE AND THE COMPLIMENT INTO THE NEXT 
; = 

PATL2S: HOVE. 125 DATABYTE 
XYPATGEN: JSR PC.LOAD 

COMB Sat gaeTe ; * (SEE NOTE BELOW ) 
BR XXPATGEN 

; # NOTE: — TO MAKE PATTERN S AND 6 COMPATABLE WITH THE RX8 PATTERNS 
:NOP_THIS INSTRUCTION. (CHANGE THESE 2 LOCATIONS TO 000240) 
;THIS CHANGE IS FOR INTERPROCESSOR RX#* COMPATABILITY TESTING ONLY. 

$f MHEG EEE EE EAE AAA ARERR EEE RARE ES 
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KO4 
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;LOAD SOFTWARE BUFFER WITH ALTERNATING PAIRS OF 1 AND O AND 

’ 

“
 11273 

009767 
OCO314 O10416 PAT3I4: 

i COMPLIMENT INTO THE NEXT 

MOVB #314, DATABYTE 
BR XXPATGEN 

$y RARER E REE E EEK EERE EAH EEE REE AEE AEE EAE REE RAL LEEK LEAL E LEE E 

RANDATA: 
O10416 

004737 
113737 
004737 
000770 

063737 
113724 
O2er04 
90140) 
000207 
005726 
000207 

009900 

O1061e LOAD: 

18: 

SUM: 

7 JHUBHH HEEB HEEB EEE EEE 

; TEST FOR SELECTED UNITS 

sLOAR SOF THORS BUFFER WITH RANDOM DATA PATTERN 

JSR PC, RANGEN 
MOVE RANUM, DATABYTE 
JSR PC, LOAD 
BR RANDATA 

ADD DATABYTE, SUM 
MOVB DATABYTE, (R4)+ 
CMP sBUFADR+176,R4 

;GET RANDOM NUMBER 

;ACCUMULATE THE PATTERN CHECK SUM 
;LOAD THE DATA BUFFER 
;HAVE 1e4 BYTES BEEN GENERATED 

BEQ 1$ -IF YES RETURN TO TEST 
RTS PC > IF NO,RETURN TO PATTERN GENERATOR 
TST (SP)+ “TAKE PATTERN RETURN ADDRESS OF STACK 
QTS PC *RETURN TO TEST 

0 

XE 

DRIVE READY,AND USED CONDITIONS 
ALSO CONTAINS A “HAD ERROR” FLAG TO'BE TESTED AT EOP. 
;THE BITS IN UNITSEL ARE USED AS FOLLOWS 

=UNIT 1 SELECTED VIA SWR 
=UNIT 1 USED BIT 
=THIS PASS HAD AN ERROR 
=UNIT O SELECTED VIA SWR 
=UNIT Q USED BIT 
=UNIT SELECTION FOR FUNCTION WORD 

5p EERE A AREER RE ERE EEE EE ERE LAE EERE EEE RAGA E AKER ERE RHEE SE 

032737 GETUNIT: 
00101e 

000100 

010704 

040020 
000160 

1$: 

010704 

010704 
010704 

010704 

040000 

000100 
040020 

000207 es: 

;WAS_UNIT O JUST USED 
;UNIT O USED CHECK UNIT 1 
;WAS UNIT O SELECTED 
;NO_GO TO UNIT 1 
;CLEAR UNIT 1 USED BIT AND FUNCTION UNIT BIT 
;SET UNIT O USED BIT 

;WAS UNIT 1 SELECTED 
;NO_ RETURN : U 
‘HAS UNIT 1 BEEN USED 
SYES RETURN 
“CLEAR UNIT 0 USED BIT 
‘SET UNIT 1 USED BIT AND FUNCTION UNIT BIT 

BIT #BIT6,UNITSEL 
BNE 1§ 
TSTB UNITSEL 
BPL 1§ Li 
BIC #40020, UNITSEL 
BIS #8176, UNITSEL 
RTS PC 
TST UNITSEL 
BPL e$ 
BIT sBIT14,UNITSEL 
BNE 2$ 
BIC #BIT6, UNITSEL 
BIS #40020, UNITSEL 
RTS PC 
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1797 
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1802 910714 
1803 010722 
1804 010724 
180S 010730 
1806 
1807 
1808 010732 
28039 010736 
1610 910742 
1611 010746 
18l2 0107Se 
1813 Q10754 
1814 010760 
1815 010765 
1816 OQ!C77e 
1817 911000 
1818 011002 
18i9 011006 
1820 911010 
1821 911014 
1Bee 011920 
1823 011022 
1824 011030 
1825 011032 
1826 011036 
1827 11042 
1828 011950 
18239 011054 
1830 911056 
1831 011062 
1832 011064 
1833 011070 
1834 011076 
183S 011104 
1836 011106 
1837 OQlllie 
1838 O11116 
1839 01!120 
1840 O11124 
1841 Oll126 
1642 011130 
1843 O11132 
1844 011134 
1845 011136 
1846 011140 
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010704 

040000 

00000e 

010706 

911142 

0150Se 
177670 
011142 
000400 

015057 

015055 
015061 

040000 

01S0Se2 
016142 
G2104e 
O14446 

015052 

011142 
040500 
000007 

0103ie 
007200 

o000%e 

010704 

011142 

010704 

170164 

011054 

010704 
010420 

LOY 
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GET VALUE FOR SOFTWARE SWITCH REGISTER 

UNITSEL: 0 

:TEST THAT ALL UNITS HAVE BEEN ACCESSED 

OCNE: 

18: 

STOP: 

3s: 

es: 

1$: 

6S: 

HLT16: 

CONTee: 

es: 

LOGICAL: 

HERE: 

CHARCT: 

TST UATTSEL 

BIT eB IT 14, UNTTSEL 

ADD #2,SP 
PC 

JSR PC, DONE 
CLR HCNTRI 
INC PASCNTR 
TST CHARCT 

3$ 
TYPE ,MCRLF 
MOV #-72. CHARCT 
INC CHARCT 
BIT sBITS, UNITSEL 
BEQ 2f 
TYPE ,MEREOP 
BR 15° 
TYPE ,MEOP 
TYPE *MABELL 
CKSWR’ 
BIT #SW14, ISWR 

@ CONT2e 
BEE MCRLF 
TYPE 'MPASS 
MOV PASCNTR, 6$ 
JSR RS, SGLOEC 
OPEN 
TYPE ,MCRLF 
HALT 
CLR CHARCT 
BIC #40500, UNITSEL 
cNe 87,PAT’ 

2s’ 
JSR PC, GETPATTERN 
INC HCATRI 
BNE 2S 
MOV ae42,RS 
BEG HERE’ 

ET 
a5 PC, (RS) 

31S uN H SELECTED 
NOR 
YES Hee, I BEEN USED 
BYPASS NOT DONE RETUPE ON STACK 

;HAVE ALL DRIVES BEEN USED 

;KEEP TOTAL NUMBER OF PASSES 
“HAVE 72 EOP INDICATORS BEEN TYPED 

;YES 00 A CRLF 
RESET CHGRACTER COUNTER 

; TEST HAD ERROR FLAG 
:NO_ERROR PRINT D 
HAD ERROR PRINT ” 

;PRINT EOP INDICATOR 

;TEST EOP HALT SWITCH 

;AT HALT ON PASS PRINT NUMBER OF ?ASSES COMPLETE 

;THIS CAUSES A CRLF AFTER HALT AT E.0.P. 
-CLEAR USED BITS, AND “HAC ERRCR" BIT 
-IF RANDOM DATA GET NEW DATA FOR BUFFER 

;WAIT FOR THE EOP INDICATOR TO BE PRINTED 

;ACT11 END OF PASS HOOKS 
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100200 
001200 

000114 

100200 

011360 
000377 
011370 

00007 
11370 

011320 

011372 

001200 

001201 

011360 

011366 

011364 
011356 
011356 

001200 

MO4 
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5 HEIR IESE SESE ERIE SEE SAE IESE SEER REE ERE EAE EES EE OEE 

; INITIALIZE TRACK SEQUENCE 

INITTRACK: BIC #100200, 0D 
TST OD 
BNE 1S 
MOVB #114, 1D 
CLRB OD 
MOVB OD, TARGET 
CLR XID 
MOVB ID,XID 
CLR X00’ 
MOVB OD, xX0D 
MOV XID, TRKCNTR 
SUS XOD' TRKCNTR 
INC TRKGNTR 
BIS #100200, 0D 
RTS PC 

;CLEAR FIRST USED BITS 
jTEST CONTENTS OF ID,00 FOR O 
-1D,00 SPECIFIED USE’ THEM 
; NONE pPecIr ied ser ID TO MAXIMUM 
SET OD TO MINIMU 
INIT OD RS PRESENT TRACK 
INIT WORKING ID AND OD LOCATIONS 

;SET UP NUMBER OF TRACK MOVEMENTS 

;SET FIRST TIME BITS IN ID,0D 

fp RRR RK EKER ERA R HE EH HERRERA E AA ERASE EERE EEA EEE ERR REEE CLAL EERE 

; TEST FOR HEAD SEQUENCE SELECTED BY INITIAL SWR SETTING 

'BITS 0,1,AND 2 OF THE INITIAL SWR SELECTED THE [RACK SEQUENCING 
TO BE FOLLOWED AS INITICATED BELOW 

w
e
w
e
 

w
e
 

w
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w
e
 

w
e
 
w
e
w
e
 a
s
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=
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O
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BITS SEQUENCE 
NO SEQUENCE SPECIFIED (DEFAULT TO SEQ 7) 
INCREMENT FROM OD TO ID 
DECREMENT FROM ID TO OD 
DO PREVIOUS 2 SEQUENCES 
BOUNCE BETWEEN ID AND 0D 
DECREASING BOUNCE 
STROBE BETWEEN OD AND DECREMENTING ID 
RANDOM TRACK SELECTION -

O
r
F
-
O
r
-
O
r
-
-
O
 

eriiiiititiritirtiiittitititittitittritiicttiiiititiirerttt tris! 

GETTRACK: 

1$; 

BRONTRK: 

MOVB TARGET, PRESTRK 
ae rere 

BNE 
MOV is SEQUEN 
MOV SEQU et 
DEC RY 
ASL RY 
BISB F4, J#BRONTRK 

BR. 
JMP SEQ] 

;RESET TO PRESENT TRACK 
CLEAR OUT BRANCH OFFSET 
IF NO SEQUENCE SPECIFIED FORCE SEQUENCE 7 

;GET SEQUENCE EITS 
ADJUST FOR CORRECT OFFSET 

;THIS BR INST..S MODIFIED BY THE TEST CONDITIONS 
SELECTED ,T0 BRANCH TO ONE OF THE SEQ. BELOW 

;BRANCH BY OFFSET SELECTED 
» INCREMENT 
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1 ll 
1see Bilas 
1997 011336 
1999 911342 
1903 011246 
1910 011352 
1911 
1912 011356 
1913 011360 
1914 11362 
1915 011364 
1916 011366 
1917 011370 
1918 
1919 
1920 
1921 
1922 
1923 
1924 011372 
1925 011400 
1926 011406 
1927 011410 
1628 O11416 
1929 
1930 011420 
1931 011424 
1932 
1933 
1934 
1935 
1936 
1937 
1938 011426 
1933 011432 
1940 011434 
194] 911442 
1942 011450 
1943 011452 
1944 11456 
1945 
1946 
1947 
1S4g 
1949 
1950 ; 
1951 011460 
1952 011464 
1953 011466 
1954 011474 
1955 011500 
1956 011504 
1957 011510 
1958 011514 
1963 011520 
1960 011522 

MP INDEC-11-DZ2XA-E 

Bab 39 
000137 

a01 39 
000137 

000000 
000000 
060000 
000000 
900000 
390000 

042737 
123737 

OCO461 

005237 
090456 

105737 
100007 
042737 
113737 
OOO444 
005337 
000441 

000723 
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Bi1468 

Ol20ee 

100200 
011366 

0°1200 

011360 

001201 

100290 
011366 

011360 

001200 

100200 

001200 
011362 

011360 

001200 
011360 

001200 

NOY 
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JMP SEQ2 ; DECRENENT 
JMP SEQ3 INCREMENT /DECREMENT 
JMP SEQ4 : BOUNCE ID 76 00 
JMP SEQS ; DECREASING BOUNCE 
JMP SEQ6 ST ROBE 
JMP SEQ7 : RANDOM 

TRKCNTR: 0 
TARGET: 0 
PRESTRK 0 
X0D: 0 
XID: 0 
SEQUEN: 0 

» EEE EEE HEE Ee 

INCREMENT FROM OD+1 TO ID AND RETURN TO 9D 

SEQI: BIC #100200, 0D ;CLEAR FIRST TIME BITS 
CMPB XID, PRESTRK PRESENT TRACK EQUAL TO ID 
BNE 1$ NO GET NEW TRACK 
Ove OD, TARGET YES RETURN TO OD 

R NEWTRK -NEWTRK_INCREMENTS THE TRACK MOVED TO COUNTER 
SAND RETURNS TO NEXT TRACK 

1$: INC TARGET “ADD 1 TO TARGET TRACK 
BR NEWTRK 

[EEE UHEHE BEEBE BEBE 

s DECRENENT FROM ID TO OD 

SEQ2: TSTB ID -FIRST TIME BIT SET 
BPL 1$ *NO GET NEXT TRACK 
BIC #100200, 0D "YES CLEAR FIRST TIME SITS 
MOVB XID, TARGET -GO0 TO ID 
BR NEWTRK 

1S: DEC TARGET -MOVE TO NEXT TRACK 
BR NEWTRK 

5 HERES SEE JEJE SEE SEE BE 69 93 9 930 DE 3 EEE EEE EEE EEE 

s INCREMENT THEN DECREMENT TRACKS 

SEQ3: TSTB 0D ;CKECK FIRST TIME BIT 
BPL i$ -NOT FIRST TIME THROUGH 
BIC #100200, 00 CLEAR FIRST TIME BITS 
DEC TRKCNTR’ 
ASL TRKCNTR ;RESET TRACK COUNTER TO DOUSLE THE COUNT 

18: MOV xD, RO 
SUB X ;GET_DIFFERENCE BETWEEN ID AND OD 
SUB FRKCNTR, RO ‘IS TRACK COUNTER HALF DONE 
BGE SEQ2 YES GO DECREMENT TRACKS 
BR SEQ] :NO CONTINUE INCREMENTING TRACKS 
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SWITCH REGISTER 

S  RRERERESEESESESESERESELERRERL ELS PRES ELEAF SEALE EL SESAEFASSSESESES 

;BOLNCE BETWEEN ID AND OD CNLY 

SEQY: BIC #190200, 0D «CLEAR THE FIRST TIME BITS 
CMPB PRESTRK, OF -O1D IT JUST 59 OD 
BEQ IDNEXT :YE 
MOVB OO, TARGET "NO GO TO 00 TRACK 
BR NEWTRK 

IDNEXT: MOVB ID, TARCET :GO DO ID TRACK 
BR NEWTRK 

5 ERESEESERASERELA ESAS ESELEL EELS SSRELE RELATE LEA EEESERS REESE ESSE 

; INCREMENT THE “HEAD MOVED TO” COUNTERS AND RETURN 
; THROUGH HERE FROM ALL TRACK SEQUENCES 

NEWTRK : MOV TARGET,RS ;GET_TRACK AOORESS 
ASL RS ;MULTIPLY BY 4 TO OOUBLE PRECISION 
ASL RS ; INTERLEAVE COUNTER ADORESSES 
ADD sHOMOVE,RS ; ON "ADD ON ADORESS OF HEAD MOVE COUNTER 
ADD #1. (RS) > INC COUNTER 
ADC 2(RS) [ADD CARRY TO HIGH ORDER WORD 
RTS PC “RETURN TO ACCESS NEXT TRACK 

5 EREEEEEERSREGEEEGERESRERSES SEER REESE EA EEEEREREEEE EER EE EEE SES EEE 

i BOUNCE BETWEEN DECREASING ID AND INCREASING 0D 

SEQS: TSTB 1D ;TEST FIRST TIME BIT OF ID 

INC TRKCNTR sADJUST FOR CNE EXTRA MOVEMENT TO TRK OO 
BICB se00,ID _ *CLEPR FIRST TIME BIT OF ID 
MOVE XID, TARGET ‘MOVE TO ID 
BR NEWTRK 

1S: TSTB_00 -TEST FIRST TIME BIT OF OC 

BICB #200,00 :CLEAR FIRST TIME BIT OF OD 
MOVB X00, TARGET “MOVE TC OD 
BR NEWTRK 

2s: BITB sl, TRKCNTR -TEST C.JNTER FOR ODD OR EVEN 
BNE 3§ :00D MOVE TO NEW ID 
IN® XOD -EVEN ACO 1 TO OD 
MOVB X00, TARGET 
BR LAST TRK -SEE IF LAST TRACK IS BEING ACCESSED 

3s: OEc xXIO *SUSTRACT i FROM ID 
MOVB XIO, TARGET 

LASTTRK: CMPB TRKCNTR, #1 
BNE XRETURN 
MOV OD, TARGET sTHIS IS LAST TRACK RETURN TO OD 

XRETURN: BR NEWTRK 
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aRXA-E MACYII 27 (722) 
COS 

20-SEP-76 15:46 PAGE 38 
GET VALJE FOR SOFTWARE SWITCH REGISTER 

00200 001200 

901208 

366 011369 

00065 
113737 OC1e00 011360 
000660 

00200 001200 

77600 Oleel4 
123737 Ol2214 011366 

163737 011366 Ol2214 

123737 Ole214 011364 

011364 Cl2ei4 

123737 Ol2214 O11362 
001744 
013737 Oleel4 011360 
000620 

5 SEEREEEERERRRERERAEEREREESEESE REESE EREEEEE SS FERESEAESESESE PERSE 

i STROBE BETWEEN 00 AND DECREASING ID 

SECb: TSTB OD -CHECK FIRST TINE BIT 
BPL 1§ ;NOT FIRST TIME 
BIC #100200, 0D WAS FIRST TIME, CLEAR THE BITS 
DEC TRKCHTR RESET COUNTER {0 DCUBLE THE NUMBER OF TRACKS 

1S: CMPB PRESTRK, OD WAS OD West ACCESSED 
BNE ODNEXT “HO GO TO OD 
MOVB XID, TARGET “DECREASING ID IS NEXT TRACK 

BR NEWTRK 
ODNEXT: MOVB OO, TARGET :0D IS NEXT TRACK 

BR NEWTRE 

; SHEERERERERESHSLSLRERE RELA ERESAERRERESELRRE SER ERELALA SER AAAEE EE 

sRANDOM SEQUENCING OF TRACKS 
*FOR PROPER USE OF RANDOM TRACK SEQUENCING, THE OD/ID LIMITS 
; SHOULD NOT BE SET FOR LESS THAN HALF THE TRACKS. 
: 0 OR 7 

SEQ?: BIC #100200, 00 ;CLEAR THE FIRST TIME BITS 
JSR PC. RANGEN T A RANDOM NUMBER 
BIC 81?7600, RANUM CLEAR ALL BUT LOW 7 BITS 

IUCOMP: CMPB RANUM, XI TS RANUM LARGER THAN ID ADORESS 
BLE ODCOMP “NO. RANUM IS LESS OR EQUAL TO ID 
SUS XID, RANUM YES, SUBTRACT ID FROM IT 
BR IDCOMP “SEE TF RANUM TS NOW OK 

OOCOMP: CMPB RANUN, XOD ‘TS RANUM SMALLER THAN OD ADDRESS 
BGE PRESCHK *NO.RANUM IS GREATER OR EQUAL TO 0D 
ADD X00. RANUN >YES,ADD 00 TO RANUM 
BR -SEE IF RANUM IS NOW CK 

PRESCHK: CMPB_RANUM, PRESTRK ; IF RANUM EQUALS PRESENT TRACK 
BEQ SEQ7 “GET ANOTHER RANDOM NUMBER 
MOV RANUM, TARGET :RANUM OK PUT IT IN TARGET TRACK 
BR NEKTRK 

RANGEN: MOV #1.RO 
ROD ROA RO 
ADO RAN2'R 
BIC BI DOGD, RO 
CLC 
ROL RO 
ROL RO 
MOV RO,RAN1 
CLR RO 
MOV RAN2,RO 
ROR RO 
ROR RO 
ROD RANI,RO 
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DOS 
C-11-DERXA-E MACY11 27.722) 20-SEP-76 15:46 PAGE 39 

1 GET VALUE FOR SOFTHARE SWITCH REGISTER 
Q12172 o4e2700 179000 BIC #170000,R0 
Diei7e 010037 12818 MOV RO,RANC’ 

1s202 010037 012214 MOV RO, RANLUM 
012206 000207 RTS PC’ 
012210 RAN]: 0 
0/3212 00000 RAN2: 0 
012214 RANUM: 0 

5 FRRSERESEESASEESA TELE SESRESESESELA SES ESAE ELE REAERE SEAS ER EEL SEES 

;SECTOR INITIALIZATION AND SELECTION 
2216 005737 001202 INITSECTOR: TST FIRST ;TEST FIRST AND LAST FOR 0 
2222 001005 BNE 15 SSECTORS SPECIFIED USE THEM 
2204 006237 001202 INC FIRST ; NONE SPECIFIED SET FIRST TO 1 
2230 112737 000032 001203 MOVB #32, LAST ;SET LAST 10 MAXIMUM 

% 1373? 901203 012306 1S: MOVB_LASt, SECCNTR ;SET UP SECTOR COUNTER 
epvy 163737 OOlepe 012306 SUB FIRST: SECCNTR 
2252 005237 012306 INC_SECCNTR 
2256 105037 012307 CLRB SECCNTR+1 

Oieebe 113737 OOle02 012310 MOVB_FIRST, TSECTOR ;PUT FIRST SECTOR IN TARGET SECTOR 
O12270 163737 012314 012310 SUB THREE, tSECTOR ‘SUB aerERO SECTOR AS FIRST TIME THROUGH 

227 012737 000001 012312 MOV #1, INTLEAV SET INTEPLEAVE. OFFSET” 
012304 o0de07 RTS PC 
012306 op0000 SECCNTR: 0 
912310 000000 TSECTOR: 0 
012312 000000 INTLEAV: 9 
012314 00003 THREE : 3 
012316 063737 012314 012310 GETSECTOR: ADD THREE, TSECTOR sADD 3 FOR INTERLEAVING 
Ol23¢4 123737 001203 012310 CMPB LAST, TSECTOR 
Q1e332 002010 BCE 1§ sNEW SECTOR IS WITHIN LIMITS 
DlesN 119737 poled 012910 MOVB FIRST, TSECTOR SRESET TARGET SECTOR 0 INTERLEAVE 
Oles2 37 Ole312 012310 ADD INTLEAY,TSECTOR ADD ON INTERLEAVE OFFSET VALUE 
012350 005237 012312 INC INTLEAV’ SUP DATE THE OFFSET VALUE 
012354 000207 1S: RTS PC 

-SBTTL TYPE ROUTINE 

| UHBBHMHHHEHHM HHH HHHEHHH HE HBHEHEHE HHH HHEHEOGE EHH 
;#ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
S#THE ROUTINE WILL INSERT A NUMBER OF HULL CHARACTERS AFTER A LINE FEED. 
:#NOTEI: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
;#NOTEO: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
j #NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

tSCALL: 
HD USING A TRAP INSTRUCTION 
itor TYPE , MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

7 TYPE 
3 i MESAOR 



EOS 
MAINDEC-11-DORXA-E MACYILL 271722) 20-SEP-76 15:46 PAGE 40 
DZRXAE.P1l TYPE ROUTINE 

515g * 
2131 012356 105737 012605 STYPE: YSTB  $TPFLG i318 THERE A TERMINAL? 
2132 Olezs2 100002 BPL 1$ *BR IF YES 
2133 Ole264 OCO000 HALT iH HERE IF NO TERMINAL 
2134 012366 O00407 BR 38 VE 
2138 O1e370 100% 1S: MOV RO. -(SP) ::SAVE RO 
213 Diese 017600 000002 MOV a2tSP),RO cer ADDRESS OF ASCIZ STRING 
eis? Ole37& 1le046 2s: MOVB - (RO)+,-(SP) j PUSH CHARACTER TO BE TYPED ONTO STACK 
2:38 Ole40c 001005 BNE 4§ -:BR IF IT ISN’T THE TERMINATOR 
2139 OlexOe 005726 TST (SP)+ ;;1F TERMINATOR POP IT OFF THE STACK 
2:40 012404 012600 60$: MOV (SP)+,RC “RESTORE RO 
2141 012406 O6e716 o000ce2 38: ADD #2, (SP) j ADIUST RETURN PC 
2142 Oledi2 oo0cde RTI * RE TURN 
2143 O1e414 le27l6 O00011 4§: CMPB «BHT, (SP) BRANCH IF <HT> 
2144 O12420 001430 BEO 8$ 
2714S OleN2e 122716 oc00200 CMPB s«aCRLF, (SP) -:BRANCH IF NOT <CRLF> 
2148 612426 001006 BNE S§ 
2147 QO12e4390 005726 TST (SP)¢ 3;;POP <CR><LF> EQUIV 

2148 Ole432 104400 TYPE :: TYPE A CR AND LF 
2143 010434 012607 SCRLF 
2150 012436 105037 012572 CLRB § $CHARCNT ;;CLEAR CHARACTER COUNT 
2151 Ole442 000755 BR 2s GET NEXT CHARACTER 
2152 Ole444 004737 012526 SS: JSR PC STYPEC *:G0 TYPE THIS CHARACTER 
2153 O124S0 123726 O1e604 bs: CMPB oO s«SFILLC,(SP)+ 3318 IT TIME FOR FILLER CHARS. ? 
2154 010454 001350 BNE 2s ;;1F NO GO GET NEXT CHAR 
e165 012456 013745 012602 MOV S$NULL,-(SP) j3GET # OF FT FILLER ¢ CHARS. NEEDED 

2157 Ole%62 105365 000001 7S: DECB —s«AL SP) DOES A NULL NEED TO BE TYPED? 
2158 Ole%66 002770 BLT 6S ::BR IF No--GO POP THE NULL OFF OF STACK 
2159 O1e470 004737 012526 JSR PC STYPEC ::G0 TYPE A 
2160 Olex74 105337 012572 DECB SCHARCN D0 NOT COUNT AS A COUNT 
gibi 0i2eS00 000770 BR * *LOUP 

eib3 sHORIZCNTAL TAB PROCESSOR 

| e165 OleS02 112716 OO0040 8S: HOVE sa’. (SP) ; REPLACE TAB WITH SPACE 
| 2165 012506 004737 012526 9s: JSR Pc, $TYPEC “TYPE A SPACE 
, 2167 O1eS12 132737 000007 012572 BY73 87, SCHARCNT ; | BRANCH IF NOT AT 

2168 Q125e0 001372 BNE 9$ “TAB STOP 
| 2159 OleSe2 005726 TST (SP)+ ; ; POP SPACE OFF STACK 

2170 OleS24 000724 BR 2s GET NEXT CHARACTER 
' 2171 012526 105777 OO0044 STYPEC: TSTB a$T1PS WAIT UNTIL PRINTER IS READY 

2172 O1eS32 100375 BP. STYPEC 
2173 012534 116677 000002 000036 MOVE 2(SP). a$TPB LOAD CHAR TO BE TYPED INTO DATA REG. 

| 2174 012542 122766 000015 o00002 cMPB. es aatCR, 2 SP) ::1S CHARACTER A CARRIAGE RETURN? 
2175 012550 001003 BNE 1$ :: BRANCH IF_NO 
217 O12552 105037 012572 CLRB  $CHARCNT ;;YES--CLEAR CHARACTER COUNT 
2177 012556 OO0406 BR STYPEX XIT 
2178 012560 1e2766 oO00012 o0odnce 1S: CMPBa@LF, (SP) 21S CHARACTER A LINE FEED? 

i 2179 b1e566 001402 BEO STYPEX ;;BRANCH IF YES 
2180 010570 105227 INCB = (PC) 4 “COUNT THE CHARACTER 

' 8181 012572 o00000 SCHARCNT: .WORD 0 =:CHARACTER COUNT STORAGE 
e182 012574 000207 STYPEX: RTS PC 

| 8184 012576 177564 STPS: .WORD 177564 ::TTY PRINTER STATUS REG. ADDRESS 
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Pll TYPE ROUTINE 

012600 177566 STPB:  .WORD 177566 -:TTY PRINTER BUFFER REG. ADDRESS 
012602 000 $NULL: .BYTE O *: CONTAINS NULL CHARACTER FOR FILLS 
012603 002 SFILLS: .BYTE 2 ‘CONTAINS ® OF FILLER CHARACTERS REQUIRED 
012604 Ole SFILLC: :BYTE 12 INSERT FILL CHARS. AFTER A “LINE FEED” 
D1ge0S pg SIPEG: “BYTE O ss OTERN NAL AVAILABLE” FLAG (BIT<O7>=0=27ES) 
1e6 *9 gues: iasclr “7 QUESTION MARK 

012607 O15 SCRLF: [ASCII «15> ::CARRAIGE RETURN 
Ole610 og0012 SLF: "ASCIZ «(12> = 21 INEFEED 

-SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

3 SEFRERSSAELERSREASKSESSREA SERS SLSRERE REARS RERKERAE REESE SRERAELE 

THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
:#OCTAL (ASCII) NUMBER AND TYPE IT. 
j #STYPOS-~-ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

% MOV NUM, - (SP) :;NUMBER TO BE TYPED 
* TYPOS -:CALL FOR TYPEOUT 
:# .BYTE ON :?N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
7% -BYTE M -:M=1 OR O 
:# ss 1=TYPE LEADING ZEROS 
i -:Q=SUPPRESS LEADING ZEROS 

#STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
;#STYPOS OR STYPOC 
s#CALL: 
1% MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3 TYPON *:CALL FOR TYPEOUT 
;# 

i #STYPOC---ENTER HERE FOR TYPECUT OF A 16 BIT NUMBER 

=i MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
ie TYPOC >:CALL FOR TYPEOUT 

012612 017646 STYPOS: MOV a(SP),-(SP) + :PICKUP THE MODE 
012616 116637 1 013035 MOVB 1(SP),SOFILL § ;;LOAO ZERO FILL SWITCH 
012624 112637 013037 MOVB  (SP)+'SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
012630 062716 82, (SP) * ADJUST RETURN ADDRESS 
012634 000406 BR STYPON 
012636 112737 O00001 013035 STYPOC: MOVB 1,S$OFILL »;SET THE ZERO FILL SWITCH 
012644 112737 000006 013037 MOVB 86, SOMODE+1 *:SET FOR SIX(6) DIGITS 
012652 112737 OCO00S 013034 STYPON: MOVB 9#S,SOCNT ::SET THE ITERATION COUNT 
012660 O10346 MOV R3,-(SP) :: SAVE R 
Olebbe OLO446 MOV RY’ =(SP) :: SAVE RY 
012664 O10S46 MOV RS'-(SP) :: SAVE 
012665 113704 013037 MOVB  SOMODE+1,R4 ::GET THE NUMBER OF DIGITS TO TYPE 
012672 OOS4O4 NEG RY 
012674 04 00006 ADD 86,R4 :;SUBTRACT IT FOR MAX. ALLOWED 
012700 110437 013036 MOVB RY SOMODE -:SAVE IT FOR USE 
012704 113704 013035 MOVB  SOFILL,RY ::GET THE ZERO FILL SWITCH 
012710 016605 o00012 MOV 12(SP).RS >:PICKUP THE INPUT NUMBER 
012714 CLR R3 >:CLEAR THE OUTPUT WORD 
012716 006105 1S: ROL RS :RITATE MSB INTO “C™ 
012720 OOC4O4 BR 3 -:GO DO MSB 
Ole722 006105 2s: ROL RS ::FORM THIS DIGIT 
012724 006105 ROL RS 
012726 006105 ROL RS 
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OZRXRE.P11 BINARY TO OCTAL (ASCII) AND TYPE 

2241 012730 010503 MUV RS,R3 
224 pig. 006 103 33: ROL R3° :3GET LSB nf THIS DIGIT 
2043 Ole734 105337 013036 Deca 38=—- SOMODE jit rE DIGIT? 
Co44 Ole74O 100016 BPL 73 
eeus Olov4e 042703 177770 Bic #177770,R3 HET RID. OF JUNK 
224m Ole746 001002 BNE 4§ TEST FOR O 
2247 012750 995704 TST RY SUPPRESS THIS 0? 
2248 Ole7S2 001403 BEO S$ ‘BR IF 
2249 012754 4g: INC RY = DON’ T Cre ores ANYMORE 0°S 
2250 O1e756 052703 op0060 BIS #°0,R3 ::MAKE THIS DIGIT ASCII 
2251 Ole?be 052703 000040 S$: BIS a RB MAKE ASCII IF NOT ALREADY 
2252 012766 110337 013032 MOVE R38 55 SAVE FOR TYPING 
2253 Ole772 104400 013032 TYPE a$ :3G0 TYPE THIS DIGIT 
2254 012776 105337 013034 7§: DECB 40s SCNT -COUNT BY 1 
2255 013002 003347 BGT 23 ;3BR a MORE TO 00 
2255 013004 0024 BLT 63 -BR IF DONE 
2257 013006 005204 INC RY “INSURE LAST DIGIT ISN’T A BLANK 
2258 0130!0 ooo744 BR 2S -:GO DO THE LAST DIGIT 
2259 013012 012605 6S: MOV (SP)+,RS RESTORE RS 
2260 013014 012694 MOV (5P)+°R4 is RESTORE RY 
2261 013016 012603 MOV (SP .+°R3 “RESTORE R3 
2262 013000 O16666 o00002 o00004 MOV 2(SP),4(SP) *:SET THE STACK FOR RETURNING 
2263 01302 Olebié MOV (SP)4) (SP) 
2264 013030 000002 RTI > RETU 
2265 013032 000 8S .BYTE O ti Storage FOR ASCII DIGIT 
2266 013033 alsa "BYTE 0 TERMINATOR FOR TYPE ROUTINE 
2267 013034 000 SOCNT: .BYTE 0 ::OCTAL DIGIT COUNTER 
2268 013035 ooc SOFILL: .BYTE 0 -ZERO FILL SWITCH 
2269 913036 000000 SOMODE: .WORD 0 “NUMBER OF DIGITS TO TYPE 
3270 -SBTTL SAVE AND RESTORE RO-RS abineee 

cove ; - PERESSERERELERELARALECRE ASAE REA SRERASRARSRERSSRAAERERERERALALES 

2273 SAVE RO-RS 
2274 #CALL: 
2275 i SAVREG 
227k ; #UPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE: 

2278  STOP--- (416) 
2279 + $2---(418) 
2280 5% +4---RS 
2281 7% +6---R4 
2282 j# +B---R3 
2283 *#+10---R2 
eck :#412---R] 
2285 + #414---R0 
2286 
2287 013040 SSAVREG: 
2288 013040 010046 MOV RO,-(SP) j PUSH 0 ON STACK 
2289 01 30Me 010146 MOV R1;-(SP) :iBUsH BL 1 ON STACK 
2290 G13044 010246 MOV Ro'-(5P) H Re ON STACK 
2291 O1304% 010346 MOV R3,-(5P) : BUSH R3 ON STACK 
2292 013050 O10446 MOV RY’ -(SP) “PUSH RY ON STACK 
2293 013052 010546 MOV RS. -(SP) PUSH RS ON STACK 
2294 013054 O16646 c00022 MOV 22tSP),-(SP) SAVE PS OF MAIN FLOW 
2295 013060 O16646 000022 MOV oe (ep)’ LEP) SAVE PC OF MAIN FLOW 
22% 013064 O1664 O000022 MOV 22(5P);-(SP) tt eave PS OF CALL 
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XA-E MACY11 271722) 
SAVE AND RESTORE RO-RS ROUTINES 

016646 cO000ee 
o0000e 

0000ee 
00002e 
00002e 
000022 

000176 

177760 

177754 
177690 
000007 

013714 

013665 
013672 
000176 

013703 

177676 

177672 
177600 

001214 

000001 

HOS 

>sSAVE PC OF CALL 

;;RESTORE PC OF CALL 
ssRESTORE PS OF CALL 
:sRESTORE PC OF MAIN FLOW 
;;RESTORE PS OF MAIN FLOW 
:sPOP STACK INTO RS 
:;POP STACK INTO RY 
;;POP STACK INTO R3 
:sPOP STACK INTO R2 
;sPOP STACK INTO R1 
;;POP STACK INTO RO 

s  EEEREREEESEEEEEEEERELERELA RLS RSLS LELERESAA REAL EAELE LAF LALLA LES 

20-SEP-76 15:46 PAGE 43 

MOV 22(SP),-(SP) 
RTI 

s#RESTORE RO-RS 
s*¥CALL: 
ty RESREG 
SRESREG: 

MOV (SP)+, 22(SP) 
MOV (SP )+) 20(SP) 
MOV (SP)+, 22( SP) 
MOV (SP )+, 20(5P) 
MOV (SP)4/RS 
MOV (SP)+* RY 
MOV (SP)4+°R3 
MOV (SP)+/Re 
MOV (SP)+/R] 
HOV (SP)+/RO 

.SBTTL TTY INPUT ROUTINE 

StS:  .WORD 177560 
STKB: <WORD 177562 
.ENABL LSB 

3;I1TY KBD STATUS 
3;TTY KBD BUFFER 

5 JHHIHHHHH HHI BEEBE At 
:#SOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
;#ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL 
s¥SERVICE THE TEST FOR CHANCE IN SOFTWARE SWITCH REGISTER TRAP CALL 
;#WHEN OPERATING IN TTY FLAG MODE. 
$cKSuR: chp 

SGTSWR: 
M 

19$: 

78: 

#SWREG, SWR 
15$ 
aSTKS 
1S$ 
ASTKB,-(SP ) 
#tC177, (SP) 
a7, (SP}+ 
15 
SAUTOB, #1 
1S$ 

,SCNTLG 
SMSWR 

SWREG, -(SP) 

, SMNEW 
(SP) 
-(5P) 
ISTKS 
7§ 

aSTKB, -(SP) 
#10177, (SP) 

3318S THE SOFT-SWR SELECTED? 
IF _NO 

>sCHAR THERE? 
: IF NO, DON’T WAIT AROUND 
::SAVE THE CHAR 
::STRIP-OFF THE ASCII 
-:1S IT A CONTROL G? 
:3NO, RETURN TO USER 
ARE WE RUNNING IN AUTO-MODE? 
::BRANCH IF YES 

;;ECHO THE CONTROL-G (tG) 
3s TYPE CURRENT CONTENTS 
;:SAVE SWREG FOR TYPEQUT 
3;GO TYPE--OCTAL ASCIICALL DIGITS) 
:;PROMPT FOR NEW SWR 
;;CLEAR COUNTER 
33 NEW SWR 
*:CHAR THERE? 
;3IF NOT TRY AGAIN 

;;PICK UP CHAR 
;sMAKE IT 7-BIT ASCII 
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021627 

011646 

£17746 

000015 

oococs 

Baris 

000100 

Jl2eSe6 
oco060 

000067 

000060 
000002 

000002 
177776 

012606 

000004 
177476 

oooo04 

177444 

177440 

165702 

000001 

177574 

000002 

000004 
oo0004 
000023 

10S 
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93: CMP (SP), #25 
BNE 10% 
TYPE SCNTLU 

20$: ADD k& SP 
BR 19$ 

10$ CMP (SP), #15 
BNE 16S 
TST 4(5P) 
BEQ 113 
MOV 2(SP), aSWR 

11$: ADD #6. SP 
145: TYPE SCRLF 

cMPB ss SINTAG, #1 
BNE 15S 
MOV #100, aSTKS 

15$: RTI 
163: JSR PC. $TYPEC 

CMP (SP), #60 
BLT 18S 
CMP (SP), 867 
BGT 18% 
BIC #650, (SP)+ 
TST 2(SP) 
BEQ 173 
ASL (SP) 
ASL (SP) 
ASL (SP) 

17$: INC 2(SP) 
BIS -2(SP), (SP) 
BR 7§ 

183: TYPE SGUES 
BR 20$ 

.DSABL LSB 

“1S IT A CONTROL-U? 
BRANCH IF NOT 
“YES ECHO CONTROL-U (TU) 
IGNORE PREVIOUS INPUT 
Filer S TRY IT AGAIN 

i IT A ich? 
i ANCH IF 

YES SF iT Nou FIRST CHAR? 
BRANCH YES 
cave Nene SWR 
; CLEAR UP STACK 
sECHO <CR> AND <LF> 

:RE-ENABLE TTY KBD INTERRUPTS? 
:;BRANCH IF NOT 
3 sREM ENABLE TTY KBD INTERRUPTS 
RETURN 

5 ECHO CHAR 
*CHAR < 0? 

; | BRANCH IF YES 
sCHAR > 7? 

; ; BRANCH IF YES 
;STRIP-OFF ASCII 

21S THIS THE FIRST CHAR 
- BRANCH IF YES 
33N0, SHIFT PRESENT 
33 CHAR OVER TO MAKE 

ROOM FOR NEW ONE. 
:KEEP COUNT OF CHAR 
Hise! IN NEW CHAR 
“GET THE NEXT ONE 

:: TYPE 2<CR><(LF> 
SIMULATE CONTROL-U 

5 MESES HE EE MME TEETH ESTEEM HEHE EEE ESET HEE EER EE EE EE 
:ATHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
:*CALL: 
+ RDCHR 
* ¥ RETURN HERE 
; * 

SROCHR: MOV (SP), -(SP) 
MOV 4esp},2 (SP} 

1S: TSTB = @STKS' 
BPL 1$ 
MOVB  a$TKB.4(SP) 
BIC #1C<(127> 4(SP) 
CMP 4Y(SP), #23 
BNE 3$ 

2S: TSTB = AS TKS 
BPL 2$ 
MOVB  a$TKB,-(SP) 

ii ; INPUT A SINGLE CHARACTER FROM THE TTY 
;CHARACTER IS ON THE STACK 

:;WITH PARITY BIT STRIPPED OFF 

;PUSH DOWN THE PC 
HSave THE PS 
;WAIT FOR 

: 3A CHARACTER 
;;REAO THE TTY 
;GET RID OF JUNK IF ANY 
its IT A CONTROL-S? 
OTe IF NO 
;WAIT FOR A CHARACTER 

;LOOP_UNTIL_ITS THERE 
tIGET CHARACTER 



- 
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DZRXAE P11 TTY INPUT ROUTINE 

2403 01347 176 a Bes 477600 1C #¢0177, (SP) si NAKE IT 7 T ASCII 
10 0135 6 00021 MP (SP)+, kel -:1S IT A CONTROL-07 

e411 013506 001366 BNE 2s ie NOT DISCARD IT 

outs pie Weg ocooo4 000140 3% Bp 1p) #140 HTS UT OPER CASE? 
414 ae BRSGRS BLT ug i+ Banc 

e415 013522 O9e6627 oO0coY 000175 CMP 4(SP), #175 TS Ho Hat EPEETAL CHAR? 
2416 013530 003003 BGT 4 ris it IF YES 
e417? 013532 O42766 o00040 coooo4 BIC 840,4(SP) ;;MAKE IT UPPER CASE 
2418 01354 ocdo02 4S: RTI °GO BACK TO USER 
2419 EET T LET ETT ETEET TT EET TET EPETT LTT ET ERE TET ET EP EET ET ETET ET PTTTTT 

e¥e0 HATHIS ROUTINE WILL INPUT A STRING FROM THE TTY 

e422 + ROLIN ss INPUT A STRING FROM THE TTY 
o423 *# RETURN HERE *:ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
ied % -: TERMINATOR WILL BE A BYTE OF ALL O’S 

2426 013542 010346 SROLIN: MOV R3,-(SP) -SAVE 83 
2497 013544 012703 913650 1$: MOV aStTYIN R3 bier ADDRESS 
242g 013550 022703 013660 2$: CMP aSTTYINGS. ,R3 jj BUFFER FULL? 
2429 012554 101405 BLOS 4$ 1B IF YES 
2430 013556 104406 ROCHR *GO READ ONE CHARACTER FROM THE TTY 
2431 013560 112613 MOVE  (SP)+, (R3) ::GET CHARACTER 
2432 013562 322713 000177 10S:  cCMPB  4177,[R3) iis, qr A RUBOUT 
2433 013566 001003 BNE 3$ 3 SKIP Ir NOT 
2434 013570 104890 012606 4g: TYPE $QUES *TYPE A’? 
2435 013574 000763 BR 1s CLEAR THE BUFFET AND LOOP 
243% 013576 111337 013646 3S: MOVB = (R3),9% >:ECHO THE CHARACTER 
2437 913602 104400 013646 TYPE 9$ 
2438 013606 122723 O00015 CMPB Ss IS, (R3)+ ss CHECK FOR RETURN 
2439 013612 001356 BNE 2$ “LOOP IF NOT RETURN 
2440 013614 105063 177777 CLRB = - 1 (R33) CLEAR RETURN (THE 15) 

, P44. 013620 104400 012610 TYPE SLF js TYPE A LINE FEED 
e442 013624 012603 MOV 'SP)+,R3 REST ORE R3 

| e443 013626 011646 _ MOV (SP),-(SP) “ADJUST THE STACK AND PUT ADDRESS OF THE 
| 2444 013630 016666 coodo4 00902 MOV 4(SP}_2(SP) FIRST ASCII CHARACTER ON IT 
| 2445 013636 012766 013650 CcOO004 MOV sSTTYIN, 4(SP) 
' p44 O13644 O00002 RTI ; sRETURN 

447? 013646 900 QS: .BYTE O *: STORAGE FOR ASCII CHAR. TO TYPE 
2448 913647 060 -BYTE 0 TERMINATOR 
2449 013650 000010 STTYIN: .BLKB 8B. *RES-RVE 8 BYTES FOR TTY INPUT 
2450 013660 052536 O0S015 000 SCNTLU: .ASCIZ /tU/<15><12> *:CONTROL “U" 
e451 013665 136 006507 OO00012 SCNTLG: .ASCIZ /tG/<1S><le> tt CONTROL “G" 
e4Se 013672 005015 05.3523 O20122 SMSWR: .ASCIZ <15><1le>/SWR = / 

e454 013703 O40 O47040 OS3S0S SMNEW: .ASCIZ 7” NEW = / 
2455 013710 O26440 00040 

| 62456 «6013714 000 SAUTOB: .BYTE Q ;;RUTO MODE FLAG . 
2457 013715 000 SINTAG: .BYTE O 3; INTERRUPT MODE FLAG 
oie -SBTTL TRAP DECODER 

2460 $y ERE EERE EEE AGRE EERE EEE EEE EERE ARE AER EERE LEE EERE EE 
e461 THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP” INSTRUCTION 

, etbe AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
2463 :*0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
2464 :#GO TO THAT ROUTINE. 
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2465 
2466 
2467 
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Pil 

013716 
013720 

B13e8e 
013730 
013732 
013736 

0137+ 0 
012740 
01.3742 
313744 
013746 

013750 

013752 
013754 
013756 
013760 
913762 

013764 

014034 

014036 
014044 
014950 
014054 
014060 
014062 
014066 

010046 

0 
916000 
000200 

013040 
013076 

012737 

013706 

012605 

MACYIL 27.722) 
TRAP DECODER 

300002 

013740 

014130 
000340 

165174 
014134 
014036 

014130 
014134 
014134 
014134 

165126 

cod0e4 
000026 

000024 

000024 

KOS 
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STRAP: MOV RO, -(SP) » SAVE RO 
MOV 2($P) RO *:GET TRAP ADDRESS 
TST =(R0) :*BACKUP BY : 
MOVB (RO), RO t:GET RIGHT BYTE OF TRAP 
ASL RO ::POSITION FOR INDEXING 
MOV STRPAD(RO),RO  ;:INDEX TO TABLE 
RTS RO ::69 TO ROUTINE 

-SBTTL TRAP TABLE 

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF 
;*BY THE “TRAP” INSTRUCTION. 

: ROUTINE 

STRPAD: 
$TYPE ;;CALL=TYPE TRAP+0( 104400) 
STYPOC ::CALL=TYPOC  TRAP+1(104401) 
STYPOS 3:CALL=TYPOS § TRAP+2( 104402) 
STYPON :$:CALL=TYPON § TRAP+3( 104403) 

SGTSWR ;;CALL=GTSWR  TRAP+4( 104404) 

$CKSWR ;;CALL=CKSWR § TRAP+5(10440S) 
SROCHR ;;CALL=ROCHR = TRAP+6( 104406) 
SROLIN ::CALL=RDLIN  TRAP+7( 104407) 
SSAVREG ::CALL=SAVREG TRAP+10(104410) 
SRESREG ;:CALL=RESREG 

.SBTTL POWER DOWN AND UP ROUTINES 

THE ROUTINES CALLED 

TTY _TYPEOQUT ROUTINE 
TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
TYPE OCTAL NUMBER (NO LEADING ZEROS) 
TYPE OCTAL NUMBER (AS PER LAST CALL) 

GET SOFT-SWR SETTING 

TEST_FOR CHANGE IN SOFT-SWR 
TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIN STRING ROUTINE 
SAVE RO-RS ROUTINE 

TRAP+11( 104411) RESTORE RO-RS ROUTINE 

so LEKEREERAERA ERLE REE KERALA RAR AERA EERE AREER RAE E ARERR ERA EES 
POWER DOWN ROUTINE 

SPWRON: MOV SSILLUP, JaPWRVEC ;;SET FOR FAST UP 
MOV #340, QUPWRYEC+2 ;:PRIO:7 
MOV RO,-(SP) - PUSH RO ON STACK 
MOV R1,-(5P) ??PUSH RI ON STACK 
MOV Re, -(SP) ::PUSH Re ON STACK 
MOV R3, -(5P) 3;PUSH R3 ON STACK 
MOV RY) -(5P) PUSH RY ON STACK 
MOV RS, -(5P) ;:PUSH RS ON STACK 
MOV SHR, = (SP) PUSH JSWR ON STACK 
MOV SP, SSAVRE SAVE SP 
HOV SPWRUP, J8PWRVEC';;SET UP VECTOR 

BR 72 ;;HANG UP 

so REKRERAE REL ERE KERR ER AERA ERAS EL AER EARS REARS RAKE KEES AAA EES 

*POWER UP ROUTINE 
$PWRUP: MOV #SILLUPOSPWRVEC ;;SET FOR FAST DOWN 

MOV SSAVRG, SP >:GET SP 
CLR SSAVRE -*WAIT LOOP FOR THE TTY 

1S: INC $SAVRE *:WAIT FOR THE INC 
BNE 1$ ::0F WORD 
MOV (SP)+, aSWR *:POP STACK INTO QSWR 
MOV (SP)+,R5 -:POP STACK INTO RS 
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014070 
01407¢e 

Btubee 

014144 

O14146 
O14154 
014160 
014164 
014170 
014174 
014176 

O142Ce 
014204 
014210 
014214 
014220 
014222 
Ol42e4 

0001ee2 

016637 
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047520 

000600 

000082 
014362 
000002 

00001e 

000024 
o00C26 

042527 

014176 

014300 

LOS 
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MOV (SP)+,R4 +sPOP STACK INTO RY 
MOV (SP)+°R3 -:POP STACK INTO R3 
MOV (SP)+R ; POP BTACK NIQ Re 
MOV (SP)+'R t:POP STACK INTO R 
MOV (SP)+-RO --PQP STACK INTO RO 
MOV SSPWRON, JHPWRVEC SET UP THE POWER DOWN VECTOR 
MOV 8340, J8PWRVEC+2 ;:PRIO:7 
TYPE “REPORT THE POWER FAILURE 

SPWRMG: .WORD SPOWER *:POWER FAIL MESSAGE POINTER 
MOV (PC)+, (SP) :RESTART AT RESTART 

SPWRAD: gl#ORD RESTART ::RESTART ADDRESS 

SILLUP: HALT ;;THE POWER UP SEQUENCE WAS STARTED 
BR -2 + BEFORE THE POWER DOWN WAS COMPLETE 

SSAVRE: 0 *:PUT THE SP HERE 
SPOWER: .ASCIZ ¢15><12>"POWER" 

.EVEN 
-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

3 GMBH BH BHABHA BBB 
sKTHIS ROUTINE WILL CONVERT A_16-BIT UNSIGNED BINARY NUMBER TO AN 
;#UNSIGNED DECIMAL ASCIZ NUMBER. 
= *CALL 
: MOV NUMBER,-(SP) | ;;PUT BINARY NUMBER ON THE STACK 
«x JSR PC, a8$SB2D * CALL 
= x RETURN *: ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 

$SB2D: MOV 2(SP),1$ > :SAVE BINARY NUMBER 
MOV #15. -(SP) >:SET POINTER 
JSR PC, de$DB2D -?CALL DOUBLE LENGTH CONVERT 
ADD #5. (SP) >:ONLY ALLOW FIVE CHARACTERS 
MOV (SP)+,2(SP) *:PICKUP POINTER 
RTS PC > RETURN 

1S: -WORD 0,0 
-SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

| JHYUHEHHH BH HEHEHE 
;#THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED 
;¥DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 
j HPOSITIVE. 

* MOV #PNTR.~(SP) -sPOINTER TO LOW WORD OF BINARY NUMBER 
* JSR PC, ae$B20 
i RETURN THE FIRST ADDRESS OF ASCIZ 

21S ON THE STACK 

$DB2D: SAVREG -:SAVE REGISTERS 
MOV 2(SP),R2 *:PICKUP THE DATA POINTER 
MOV SSDECYL, RO 22GET ADDRESS OF “SDECVL™ STRING 
MOV RO. 2(SP) -?PUT ADDRESS OF ASCIZ STRING ON STACK 
MOV (RO)+,R1 PICKUP THE BINARY NUMBER 
MOV (Re)+; Re 
MOV #10. ,48 SET UP TC DO 10 CONVERSIONS 



MOS 
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DIRXAE PL] DOUBLE LENGTH ENA RY TO DECIMAL ASCII CONVERT ROUTINE 

e577 014232 912704 O14312 MOV #STNPWR, RY -;ADDRESS OF TEN POWER 
2578 O142e36 O1e70S 014314 MOV #STNPWR+2, RS 
2579 Ol4e42 005003 1$: CLR R3 ;CLEAR PARTIAL 
2589 014244 161401 23: SUB (RY) RI SUBTRACT TEN POWER 
2581 014246 O0S602 Sec Re 
2582 314250 161502 SUB CRS) Re 
2583 014252 902402 BLT 3% »;8R IF TEN POWER TO LARGE 
2584 014254 005203 INC R3 si R00. 1 TO PARTIAL 
5 5 O1MgRR p00776 BR 2s LOOP 
586 O14 401 33: ADD (R4)4+,R1 ESTORE SUBTRACTED VALUE 

2587 Ol4e6e O0SSOe ade R2 
2588 O14264 O62402 ADD (RY) +, R2 
2589 014266 O2252S CMP (RS)+, (RS)+ sMOVE TO NEXT TEN POWER 
2590 014270 052703 000060 BIS #0,R3 j CHANGE PARTIAL TO ASCII 
2591 014274 110320 MOVE 3. {RO)+ SAVE IT 
2592 014276 005327 DEC (Pt)+ :: DONE? 
2593 614300 op0000 4$: .WORD 0 
2594 014302 001357 BNE 1$ jiBR. IF No 
259S 014304 105020 CLRB. ss (RO) + :: TERMINATOR 
2595 014306 104411 RESREG j |RESTORE REGISTERS 
2597 014310 000207 RTS PC > sRETU 
2598 014312 145000 STNPWR: 145000 5 EEO 
2599 014314 035632 35632 
2600 014316 160400 160400 :1.0E08 
2601 014320 O02765 2765 
2602 0143e2 113200 113200 °1.0E07 
2603 0143204 000230 
2604 014326 041100 041100 >: 1.0£06 

914330 000017 
2606 014332 103240 103240 21.0605 
2607 014334 O00001 1 

014336 o23420 23420 +51. 0£04 
2609 014340 ooc000 0 
2610 614342 001750 1750 +31.0E03 
2611 O14344 oOo0000 0 
Pale 0143946 uvOO144 144 531.0602 
2613 914350 oo0000 0 
2614 014352 o000l2 12 +1, 060i 
2615 014354 00000 0 
2616 014356 Oog0001 1 31. 0E00 
2617 014360 o00000 0 
eb18 014362 o90014 SDECVL: .BLKB 12. ; ;RESERVE STORAGE FOR ASCIZ STRING 

sbct ; 5 EERE RRA EEK EE EERE RE EEE EHH EE EERE EEE REE RAE REA LAE RRR ERE 

2b22 -TYPE NUMERICAL ASCIZ STRING,RIGHT JUSTIFIED 
ebe3 ; REPLACING LEADING ZEROS WITH SPACES. 

bes FIRST ADDRESS OF ASCIZ STRING MUST BE ON TOP OF THE STACK 

2627 014376 O10046 RTJUST: MOV RO, -(SP) sSAVE RO 
2628 O14400 O16600 on0004 MOV 4(SP) RO “PICK UP ADDRESS OF Peel? STRING 
2629 O14404 010037 O14436 MOV RO.3$° “SAVE ADDRESS FOR TYPE OUT 
2630 O44i0 105710 1S: TSTB (RO) -IS THIS THE TERMINATOR 
2631 014412 OO1406 BEQ 2$ ‘IF YES TYPE IT OUT 
2632 O14414 !22710 o00060 CMPB #0, (RO) -IS IT A ZERO 



014420 
014422 
0144e6 
014430 
014434 
014436 
014440 
014442 
O14444 

OL4Y446 
014450 
O144S4 
014460 

014462 
014470 
014476 
014S04 

014S06 
O14S14 
014522 

914Se7 
014534 
014542 
014550 

O14SSS 
014562 

014S67 
014574 
014602 

014604 
O146ie 

O14b16 
014624 
014632 
014640 

01'4643 
014650 
014656 
OL4664 
014672 
014700 
014706 

MAINDEC-11-DZRXA-E 
DZRXAE.PLL 

001005 

012616 
000207 

012546 
004737 
004737 
000205 

044523 

104 
047040 
0S2101 
O05112e 

040 
040522 

040 
020115 
000113 

027440 
047524 

005015 
020105 
020040 
005015 

015 
ous 24 
44440 
020125 
g42522 
o4e5e4 
044516 

MACY11 ¢7 9 
DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

000040 

000060 

O14146 
014376 

954105 
042105 
O4644O 

020104 
46440 
043516 

052101 
020117 
051528 
051117 

047117 
045503 

043040 
051124 

051440 
000122 

041040 
041040 
047507 

000 

041412 
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026101 
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042440 

000 
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000 
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041501 

041505 
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SGLDEC: 

MUNXDD: 

MDDMIS: 

MOERHDR: 

MTRK: 

MPRES: 

MSECT: 

MCOLMUN: 

DOLOAD: 

BNE 4 -IF NO GO PRINT IT 
MOVB_#” ,(RO)+ IF YES R PLACE IT WITH @ SPACE 
BR 1S ‘TEST NEXT CHA 
MOVB #’0,-(RG) “STRING OFF at ZERGS,PUT BACK THE LAST ONE 
Type “TYPE THE STRING 

MOV (SP)+,RO RESTORE RO 
MOV (SP)+; (SP) RESTORE THE STACK 
RTS PC * RETURN 

sTYPES 16 BIT WORD IN DECIMAL 

MOV (RS)+, -(SP) -PUT NUMBER TO BE TYPED ON STACK 
JSR PC, astsB2d “CONVERT NUMBER TO DECIMAL 
5k PC, *RTJUST “TYPE THE DECIMAL NUMBER 

-ASCIZ “UNEXPECTED D O MARK” 

-ASCIZ "D D MARK MISSING” 

-ASCIZ “DATA, NO STATUS ERROR” 

~ASCIZ * ON TRACK” 

~ASCIZ “ FROM TRACK” 

.ASCIZ * 7 SECTOR" 

~ASCIZ (15><12>" BYTE BAD GO0D"«15>< 12> 

ASCII ¢15>¢12>"CAUTION - iF YOU DESIRE TO TEST UNIT 0” 
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AL ASCII CONVERT ROUTINE 

HSC31 

oASCIZ 

MUNITO: 

MUNIT1: 

MOELET: 

MINTVEC: 

MRXCS: 

MRXOB: 

MASTAT: 

BOb 
PAGE 

(1$°<12>"REPLACE LOAD MEDIUM WITH A SCRATCH DISKETTE” 

(15><12>"THEN PRESS CONTINUE” 

-ASCIZ “NO DRIVES READY"<15><12> 

eASCIZ «40><40><40> «49> «4Q> «40> 

-ASCIZ <40>¢40) 

eASCIZ ¢15><12> 

-ASCIZ "Db" 

-ASCIZ "=" 

-ASCIZ <07) 

-ASCIZ “ERROR CONDITIONS ™ 

-ASCIZ “UNIT 0” 

-ASCIZ “UNIT 1 * 

-ASCIZ “HAS BEEN DELETED.” 

-ASCIZ “ INT VECTOR = ™ 

-ASCIZ “RXCS =” 

-ASCIZ “ RXOB =” 

-ASCIZ “STATUS A = * 
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ars 015216 O4O44O 036440 ocD00NO 

B74? 015224 OS2123 OS2101 O0S1S25 MBSTAT: \ASCI2 “STATUS B =” 
erg 018232 O4104C 636440 OO0040 

230 015240 O0SO1S coddLe OBLLF: AASCIZ «15>¢12)«12> 

erbe 015244 036520 o9c040 MPAT: .ASCIZ “Ps * 

Be 0:525C 036524 oOCOC4O MTEST: JASCIZ “T= * 

2756 O1s254 036523 000040 MSEQ: -ASCIZ “Sz * 

a4 015260 O47516 O44440 052116 MINTER: ASCIZ “NO INTERUPT AT DONE ERROR™ 
2759 015266 O0S110S 050125 1 
2760 015074 052101 O42040 047117 
2761 Ol 020105 OS1105 
ere 018310 Oodle 

2764 015312 O47125 047113 053517 MUKNINT: .ASCIZ “UNKNOWN INTERUPT™ 
2765 Ol Q20116 OM7111 G42oo4 
ere OlSieb OSeSe2 OSele0 — 000 

2768 015333 124 052117 O46101 MERCT: -ASCIZ “TOTAL READ CHECK ERRORS =~ 
2769 015340 051040 O40S0S O20104 
2776 S1S3946 O44103 O41S0S O20113 
2771 015354 051105 O47S522 051522 
2772 015362 Oab440 OO0040 

sae, D1S36 O44SO 046114 052502 MFIL: \ASCIZ “FILLBUFFER ° 
Br7s DISS 043106 051105 O00040 

2777 DiS4O2 ON650S 052120 041131 MEMPTY: ASCIZ “EMPTYBUFFER ° 
2778 OD1SHi0 O43125 O4eS06 O20l2e 
2779 O15416 O00 

SBT DISH? 104 ONHS22 CH2526 MICON: ASCIZ “ORIVE(S) * 
27B2 O15424 051450 020051 OO004O 

ie 015432 042524 052123 OY4O4O MHUNG: ASCIZ “TEST HUNG™«1S) (12 
2785 O15440 O4712e5 006507 OO00!2 

ee OISH46 047516 051516 O40S24 MNONSTD: ASCIZ “NONSTANDARD TRACK / SECTOR LIMITS” 
2788 O154S4 O42116 OS1101 Oe0104 
2789 O15462 OSI1O4 O4ISOl Oe0113 
2790 O15470 052103 
2791 015476 OS1117 046511 
2742 Ol 052111 oc00le3 

ern 015510 042117 000075 MOD: -ASCIZ “OD=" 

27% O1SSIN ON2111 000075 MID: -ASCIZ “ID=" 

2798 015520 O44S06 051522 036524 MFIRST: ASCIZ “FIRST=" 
2799 015526 
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036S24 

7124 
047040 
052105 
051117 

027124 
051440 
OSilee 

000 

042440 
000 

0S3117 
042514 

051105 
047516 
020101 
000122 

oo0040 

032040 

020124 

030440 

41440 
OSilee 

DO6 
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MLAST: 

MINITI: 

MIN-Te: 

MSEEK: 

MURITE: 

MPAR: 

-ASCIZ “LAST=" 

-ASCIZ “INIT.OONE NOT SET ERROR”<15>< 12> 

-ASCIZ “INIT.DONE SET ERROR” <15)< 12) 

-ASCIZ “D D ERROR” 

-ASCIZ “RECOVERABLE “ 

-ASCIZ “CRC ERROR NO DATA ERROR” 

-ASCIZ “READ “ 

~ASCIZ “HALT 4" <15><12> ( 

~ASCIZ “HALT 3” «15><12) 

-ASCIZ “HALT 11” «15><12) 

-ASCIZ “DATA CRC ERROR” 

~ASCIZ “ UNRECOVERABLE “ 

-ASCIZ “SEEK ERROR” 

~ASCIZ “WRITE ™ 

-ASCIZ “PARITY ERROR™ 
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PAGE $3 
DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

02e0le2 
042440 

000 

MNOFLAG: 

020061 MOUMP: 
000 

051117 MERS: 

020124 NSHORT: 
000 

O4OS24 MRESTART: 
020075 

020123 i MNOPAS : 
7 O42S24 

051505 MPASS: 

042524 MWRTEN: 

MSLASH: 

SPACE: 

MCODES: 

MTKLOG: 

MNONE : 

MGOOD: 

MSUM: 

-ASCIZ “TRACK ACCESSED 

~ASCIZ “ERROR FLAG ERROR” 

-ASCIZ “RX11 DUMP” 

-ASCIZ “ERRORS” 

-ASCIZ “SHORT DUMP” 

-ASCIZ “RESTARTS = * 

-ASCIZ “PASS ABORTED” 

-ASCIZ “PASSES = 

-ASCIZ “WRITTEN ™ 

~ASCIZ “7 ™ 

-ASCTZ <40) 

-ASCI? “ERRORS PER ERROR CODES"«15><le> 

MOVED TO UNIT O UNIT I ERRORS"<15>< 12> 

-ASCIZ “(NONE)"<15><12> 

-ASCIZ “GOOD” 

-ASCIZ ™ CHECK SUM ™ 
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MACY11 27 (722) 
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030461 
053130 

O40See 

FOG 
20-SEP-76 15:46 PAGE S4 

MRX11: eASCIZ (15)<12>"RX11 7% RXVLI" 

OD2B1G: -ASCIT (15><12> “TRACK LIMITS SELECTED OUT 3F RANGE,” 

-ASCIZ “USING OD=0, ID=114"«15>< 12> 

SeBIG: -ASCII <15><12> “SECTOR LIMITS SELECTED OUT OF RANGE,” 

-ASCIZ “USING FIRST=1, LAST=32"<15>< 12> 

MREV: -ASCIZ ¢15><12) “MAINDEC-11-DZRXA-E” <15><12> 

- EVEN 

5p RARER LEE SEERA LASER EEE ERE REESE EE RELEASE SELL ERE REAR REESE 

; THE FOLLOWING LOCATIONS ARE USED FOR DATA STORAGE,RETRY COUNTERS 
;ACCESS COUNTERS ETC. 

BUF AOR: -BLKB 200 

;RETRY COUNTERS 
RY: 10. ;FOR SETUP PURPOSE RDRETRY MUST BE FIRST ON RETRY LIST 

j
a
l
e
a
l
a
l
e
l
e
l
e
l
a
l
=
)
 

t 

i 
PORETRY: 1 : 

: 1 
1 -FOR SETUP PURPOSE SRETRY MUST BE LAST ON RETRY LIST 

;GENERAL ERROR COUNTERS 
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PARLOG: 

ZHODLOG: 
HDDLOG: 

ERCODE: 

TKACC: 

HOMOVE: 

4 *FOR SETUP PURPOSE PARLOG MUST SE FIRST ON LOUNTERS LIST 

0 

5 
_FORIVE RELATED ERROR COUNTERS 

0 -"2" LOGS ARE FOR DRIVE UNIT re ERO 
ao ‘NONTS™ LOGS ARE FOR DRIVE UNIT 1 

0 ; * # # NOTE: & # ¥ 
0 ERROR CODES MUST NOT BE CHANGED 
0 : FROM THIS ORDER. ERROR DUMP 
o ASSUMES TAGS OF LOGS ARE IN ORDER SHOWN. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

; ERROR cope 
-BLKW 

; THE FOLLOWING 2 BLOCKS OF WORDS ARE TRACK ACCESS COUNTER AND 
“HEAD MOVED TO TRACK COUNTERS. THEY ARE DOUBLE PRECISION 
; COUNTERS IN THE FOLLOWING FORMATT: 

LOC. X LOW ORDER WORD TRACK O 
sLOC. X+2 HIGH ORDER WORD TRACK 0 
sLOC. X+4 LOK ORDER WORD TRACK 1 
iL OC. X46 HIGH ORDER WORD TRACK 1 

; TOTAL ACCESS / TRACK 
~BLKW 232 

; TOTAL HEAD MOVEMENT TO TRACK 
-BLKW 232 
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000000 
050000 

000620 

900002 

001200 
015240 
Oe2S14 

015040 
016076 

015040 
016055 
016SS4 
O0024S2 
021040 

Ol6i11 
021040 
OL4446 

015240 
021042 

016125 
015240 

016142 

015052 
022514 

010704 

021156 

O2leee 

20-SEP-76 15:46 PAGE Sb 
DSUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

; (HE FOLLOWING 2 BLOCKS OF COUNTERS ARE SINGLE PRECISION 

;ERROR PER TRACK_ON UNIT 0 
-BLKW 115 UOTRK: 

ULTRK: 

WICNTR: 
ROCNTR: 

RESTCNTR 
PASCNTR: 

UILOG: 

15: 

HO6 

;ERROR PER TRACK ON UNIT 1 
~-BLKW 11S 

; TOTAL WATTE AND READ FUNCTIONS DOUBLE PRECISION COUNTERS 

“WORD 0:0 

» RESTART 

; 0 

BIT #BIT4 
BEQ 1S 
ADD #2,R3 

RTS PC 

oO
 

, UNI TSEL 

AND PASSES COMPLTED COUNTERS 

;FOR SETUP PURPOSE PASCNTR MUST BE PLACED LAST 

;TEST FOR UNIT IN OPERATION 
;IF BIT 4 IS O RETURN AND INC. UNIT O COUNTERS 
sADJUST THE CONTENTS OF _R3 FOR 
;THE ADDRESS OF UNIT i ERROR LOG COUNTERS. 

;STATISTICAL_ERROR REPORT ROUTEEN 
;PRINTS ALL ERROR LOGS AND OPERATING CONDITIONS 

gp RRR ERE ERE ERE EEE EERE EEE REE EEE RARER RARE REALE R ERE LER ELE 

MOV #STACK,SP 
TYPE | DBLLF 

ERDUMP: 

1§: 

es: 

1e8: 

3s: 

4g: 

7§: 

S$: 

TST SHORTRPT ;1S SHORT REPORT REQUESTED 
BEO 1S 7NO,PRINT LONG REPORT 

TYPE | MSHORT YES, TYPE SHORT REPOR HEADER 

TYPE ,TAB 
TYPE ;MDUMP ; TYPE LONG REPORT HEADER 
TYPE °MREV “PRINT NAME AND REVISION OF PROGRAM 
JSR pt, ICOND “TYPE OUT SELECTED DRIVES AND TESTS 
qs RESTCNTR sHAVE THERE BEEN ANY RESTARTS 

TYPE ,MRESTART -YES,PRINT OUT HOW MANY 
MOV RESTCNTR, 125 
JSR RS, SGLDEC 
OPEN 
TYPE | DBLLF 
TST PASCNTR ;HAVE ANY PASSES BEEN COMPLETED 
BNE 4S -YES PRINT OUT HOW MANY 
TYPE ,MNOPAS NO, TYPE PASS ABORTED 
TYPE, OBLLF 

TYPE .MPASS 
MOV PASCNTR, 78 

; TYPE OUT NUMBER OF PASSES 

JSR RS, SGLDEC 
OPEN 
TYPE .MCRLF 
TST SHORTRPT 31S THIS A SHORT REPORT 
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021034 

0150S2 
017024 

017024 
014446 

015047 
016017 
0150Se 
017026 

017026 
O14446 

015047 
015755 

015047 
016034 
01S0Se 
917034 

017034 
OL4446 

015047 
015260 
0150Se 

015240 
015106 
015116 

021342 

021400 

021442 

021500 

106 
20-SEP-76 15:46 FAGE 57 

BNE AERRS s1ES,DON’T PRINT WRITE/READ TOTALS 

:PRINTS TOTAL NUMBER OF SECTORS WRITTEN AND/OR 
;READ FOR THE DURATION OF RUN TI 

TYPE ,MWRTE 
TYPE }MSLASH 
TYPE ‘MREAD 
TYPE, OBSLSP 
MOV &WTCNTR, -(SP) 
JSR PC, de$DB2D 
JSR PC’ RTJUST 
TYPE .MSLASH 
MOV &RDCNTR, -(SP) 
JSR PC, ae$D82D 
JSR PC_RTJUST 
TYPE ,OBLLF 

ME. 
;PRINT WRT/RD MESSAGE 

;ADORESS OF TOTAL WRITES ON STACK 
;TYPE TOTAL WRITES 

sADDRESS OF READS ON STACK 
TYPE TOTAL READS 

; TYPE OUT MICRO cpu RELATED ERRORS 
AERRS: TYPE .MCRL 

TST PARLOG 
BEQ 15 
MOV PARLOG, 20S 
JSR RS, SGLDEC 
OPEN 
TYPE ,DBLSP 
TYPE 'MPAR 
TYPE, MCRLF 
TST HPARLOG 
BEQ 15 
MOV HPARLOG, 21$ 
JSR RS, SGLDEC 
OPEN 
TYPE ,DBLSP 
TYPE }MUNREC 
TYPE ;MPAR 
TYPE .MCRLF 

15: TST NOERLOG 
BEQ 3$ 
MOV NOERLOG, c4% 
JSR RS, SGLDEC 
OPEN 
TYPE ,DBLSP 
TYPE |MNOFLAG 
TYPE 'MCRLF 

3$: TST IATER 
BEQ 
MOV INTER, 25$ 
JSR RS, SGLOEC 
OPEN 
TYPE ,OBLSP 
TYPE ,MINTER 
TYPE ,MCRLF 

; TYPES DRIVE RELATED ERRORS 
TYPE ,OBLLF 
TYPE ‘MUNITO 
TYPE ,MUNITL 

20s: 

els: 

e4s: 

25s: 

SWERE THERE ANY PARITY ERRORS 
sYES, TYPE OUT THE NUMBER 

;WERE THERE ANY HARD PARITY ERRORS 

;YES, TYPE OUT THE COUNT 

sANY STATUS ERROR FLAG ERRORS 
TIF NONE CHECK NEXT ERROR 
:YES, TYPE OUT COUNT 

;ANY NO_INTERUPT ON DONE ERRORS 
;IF NONE CHECK NEXT ERROR GROUP 
;YES,PRINT OUT NUMBER 

; TYPE OUT COLUMN HEADINGS 
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3137 021532 104400 016170 TYPE , SPACE 

3133 Geieee joq400 Olebe2 TYPE. HERE a 

3149 Ools4e Ape nRS CLR RO -R2 USED AS AN ERROR PRINTED FLAG 
3141 O21&S0 013746 O0225i6 MOV ZERO, -(SP) :PUT ADDR OF ZERO MARK ON STACK 
3142 O21554 012746 O1446e MOV #MUNXDD, -(SP) ‘PUT ADDRESSES OF a'.L RECOVERABLE 
3143 0215680 912746 O14S06 MOV #MODMIS. -(SP) “ERROR MESSAGES ON THE STACK 
3144 021564 012746 014527 MOV #MDERHDR, -(SP) 
3145 021570 Ole746 016010 MOV SMWRITE, -(SP) 
3:46 021574 012745 015674 MOV #MREAD,-(SP) 
3147 021600 Ole746 015644 MOV #MBADCRC, -(SP) 
2!48 G2l604 O12e746 015736 MOV #MCRC, -(SP) 
3149 021610 Ole746 016775 MOV #MSEEK.-(SP) 
3150 021614 012701 017036 MOV #ZSEKLOG,R1 -PUT FIRST ERROR CUONTER IN REGISTER 
3151 O2l6e0 005716 73: TST (SP) “GET ADDRESS OF MESSAGE 
3152 Oelbe2 001436 BEQ SS -IF 0 FINISHED SOFT ERRS DO HARD ERRS 
3153 0216204 005721 TST (R1)+ “IS DRIVE O COUNTER CLEAR 
3154 021626 901005 BNE 6S *NO,GO PRINT ERROR COUNTER 
3155 021630 005711 TST (RL) -IS DRIVE 1 COUNTER CLEAR 
3155 021632 001003 BNE =NO,GO 2RINT ERROR COUNTER 
3157 021634 00721 TST (R1)+ ;ADJUST R1 FOR NEXT UNIT O COUNTER 
3158 Gel636 O0S7e6 TST (SP)+ “ADJUST STACK FOR NEXT ADDRESS 
3159 O21640 000767 BR 7§ *GO TEST NEXT PAIR OF COUNTERS 
3160 Oelg42 6S: INC R2 "MAKE ERROR PRINTED FLAG NON ZERO 
3161 Ocl644 014137 O216S4 MOV -(R1),30$ :TYPE CONTENTS OF UNIT O COUNTER 
3162 021650 004537 O14446 JSR RS,SGLOEC 
3163 021654 900000 30S: OPEN 
3164 021656 104400 015047 TYPE ,DBLSP 
3165 Se1b62 005721 TST (RI)+ sADJUST R1 FOR UNIT 1 COUNTER 
3166 O21664 012137 021674 MOV (R1)+,31$ “TYPE COUNTER,GET ADDR OF NEXT IN RI 
3167 O21670 OO4S37 O14446 JSR RS, SGLDEC 
3168 021674 oO00000 31S: OPEN 
3169 021676 104400 015047 TYPE .OBLSP 
3170 021702 012637 021710 MOV (SP)+, 138 
3171 621706 104400 TYPE s TYPE ERROR MESSAGE FROM STACK 
3172 021710 o00000 138: OPEN 
3173 Oel7l2 104400 oO1S0S2 TYPE ,MCRLF 
2174 021716 000740 BR 7$ -GET NEXT COUNTER 
3175 O21720 104400 0150Se S$: TYPE .MCRLF 
3176 021704 O13746 O22Sis MOV ZERO, -(SP) sPLIT ADDR OF ZERO MARK ON THE STACK 
3177 021730 Ole746 O1S615 MOV SMDDER, - (SP) *PUT ADDRESS OF ALL HARD ERROR 
3178 G21734 C1274 014527 MOV SMDERHOR, - (SP: “MESSAGES ON THE STACK 
3179 021740 012746 016010 MOV SMWRITE, -(SP} 
3180 021744 012746 015674 MOV &MREAD, - (SP) 
2181 O21750 O12745 015644 MOV #MBADCRC, - (SP) 
3182 0c1754 Ole746 015736 MOV #MCRC. -(SP) 
3183 021760 Ole746 015775 MOV #MSEEK, -(SP) 
3184 021764 O1e701 017076 MOV #ZHSEKLOG, RI :PUT FIRST HARD ERROR COUNTER IN R1 
3185 021770 005716 123: TST (SP) -GET ADDRESS OF MESSAGE FROM STACK 
3186 021772 001437 BEQ BERRS -IF O FINISHED ERROR LOGS 
3187 021774 005721 TST (Ri)+ -IS DRIVE O COUNTER CLEAR 
3188 021776 OO100S BNE 115 3NO,PRINT ERROR COUNTER AND NESSAGE 
3189 Oee000 00S711 TST (RI) -1S DRIVE 1 COUNTER CLEAR 
3190 Oee002 001003 BNE 11$ *NO,GO PRINT THE ERROR 
3191 O2e004 605721 TST (R1)+ ‘ADJUST RI FOR NEXT UNIT O LOG 
2192 022006 005726 TST (SP)+ “ADJUST STACK FOR NEXT ADDRESS 
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DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

000767 BR 1e$ 
014137 Je2e0ee 118: MOV -(R1), 325 
004537 O14446 JSR RS, SGLDEC 
poco 323: OPEN 
104400 015047 TYPE .DBLSP 
005721 TST (Ri)+ 
912137 Oeed4e MOV (RL)+, 335 
004537 O14446 ISR RS, SGLDEC 
oo0000 238: OPEN 
164400 015047 TYPE ,DBLSP 
104400 015755 TYPE | MUNREC 
012637 Oee0b2 HOV (SP)+, 14S 
104400 TYPE 
ooocos 14S: OPEN 
104400 0150Se TYPE .MCRLF 
000737 BR i2$ . 

:PRINTS ERRORS PER ERROR COLES 
005702 BERRS TST R> 
001004 BNE S$ 
104400 015040 TYPE ,TAB 
104400 016311 TYPE *MNONE 
oosoo2 S$: CLR Re 
104400 015240 TYPE ,DBLLF 

b12700 BOb0oT Tove CODES 1 
012701 01713e MOV ee Rl 
Se00e7 oocd2e 2s: CHP RO, #22 

haath BNE 38 aK 
005721 3$: TST (RL)+ 
001002 BNE 1S 

S INC RO 
000770 BR 2S 
014137 o22160 1S: MOV =(R1L).4S 
004537 OL4446 JSR RS, SGLDEC 
oococo 4§: OPEN 
104400 O1S040 TYPE , TAG 

010002 MOV RO,R2 
ASL Re’ 
ASL Re 

302 ASL Re 
010246 MOV Re, -(SP) 
104402 TYPOS 

O04 .BYTE 4 
001 ‘BYTE 1 

1044C0 015052 TYPE_,MCRLF 
005200 INC RO 
0057e1 TST (R1L)+ 
000745 

- PRINTS 
005702 TYPTRK: 
001004 BNE S$ 
104400 015040 TYPE ,TAB - 
104400 016311 TYPE | MNONE 
'o4400 015240 cS: TYPE /DBLLF 

; TYPE CONTENTS OF ursIT O COUNTER 

;ADJUST R1 FOR UNIT ! COUNTER 
TYPE UNIT 1 LOG 

; TYPE UNRECOVERABLE 

;ERRUR MESSAGE FROM STACK 

;GET NEXT LOG 

;WQS_AN ERROR PRINTED IN THE LAST GROUP 
IF Re IS NONZERO BRANCH 

; TYPE NONE 
CLEAR ERROR PRINTED FLAG AGAIN 

- TYPE ERROR PER ERROR CODE 
SET UP CODE COUNTER 
GET ADDR OF eo eeT ERROR CODE 

‘IS THE LAST CODE PRINTED 
;NO, TEST THE E NEXT ONE 
YES GO PRINT TRACK INFOMATION 
“TEST FOR O WORD,GET NEXT ADDRESS 
-IF NOT O TYPE COUNT AND CODE NUMBER 
INC CODE COUNTER 

;PUT CONTENTS OF COUNTER IN OPEN 
FOR TYPE OUT 

;PUT CODE NUMBER _IN REGISTER TO 
:TYPE IT OUT IN THE FROM OF ERROR CODE 

;;9AVE Re FOR TYPEQUT 
33G0 TYPE--OCTAL ASCII 
3; TYPE 4 DIGIT(S) 
;; TYPE LEADING ZEROS 

;SET UP FOR NEXT COUNTER 
GET NEXT ERROR COUNTER 

BR 2s 
TRACK ROCESS, »HERD MOVEMENT AND ERRORS PER TRACK 

sWAS AN ERROR PRINTED IN LAST GROUP 
-IF PRINTED ERROR FLAG NONZERO BRANCH 

; TYPE NONE 



MAINDEC-11-DORXA-E 
DZRXAE.P11 

abi 13k ? 

oococa0 

MACYI1 27 ( 
DOUB_E LENGTH BINA 

022514 

016223 

biPi%0 
017654 
020344 
020576 
oooco4 

000082 

000004 

O14446 

016170 

0i420e 
014376 
016170 
oooco4 

014202 
014376 
015047 
016170 

022416 
014446 

016170 
015047 
O2e44y 
OL4446 

015040 

01S0Se 
022330 
022330 

022514 

20-SEP-76 
LO6 

15:46 PAGE 60 
O DECIMAL ASCII CONVERT ROUTINE 

TST SHORTRPT 
BNE 6$ 
TYPE ,MTKLOG 

Ay KACC-4,R4 
MOV BHDMOVE-4, R3 
MOV SUOTRK,Re’ 
MOV sUITRK:RI 

TST (R1)+ 
BR les 
aBR RS, SGLDEC 

TYPE, SPACE 
MOV RY, -(SP) 
JSR PC, a#S0B20 

JSR PC, a#$DB820 
JSR PC; RTJUST 
TYPE ,OBLSP 
TYPE ‘SPACE 
TST (R2) 
BEQ 20 
MOV (R2)+, 3% 
JSR RS,SGLDEC 

TYPE ,SPACE 
TYPE 'DBLSP 
MOV (R1)+,4$ 
JSR RS, SGLDEC 

BR 11S 

TST (Re}+ 

BR 
TST (R1)+ 
TYPE ghiCRLF 
INC 2 
CMP 2S, #115 
BNE 15 
CLR_SHORTRPT 
HALT 

;IF SHORT REPORT DON’T TYPE TRACK ACCESS OR ERRO 

; TYPE FORMAT OF ERROR PRINT OUT 
: TRACK ADORE Re CBU TER 
-SET UP ADDRESS OF TRACK ACCESSED 
s ADDRESS OF HEAD MOVEMENT COUNTER 
:UNIT O ERROR PER TRACK COUNTER 
SUNIT_1 ERROR PER TRACK COUNTER 
“ADJUST FOR ADDRESS OF NEXT COUNTER 
HAS THIS TRACK BEEN ACCESSED 
YES PRINT OUT THE COUNTERS 
TEST UPPER WORD OF ACCESS COUNTER 

;THIS TRACK_HAS NOT BEEN USED. ADJUST 
REGISTERS TO POINT TO NEXT TRACK COUNTERS 

;TEST FOR LAST TRACK 
TYPE TRACK NUMBER 
:THIS LOCATION USED AS TRACK ADDR COUNTER 

; TYPE TRACK ACCESSED COUNT 

; TYPE HEAD MOVED TO COUNT 

“ARE THERE ANY UNIT O ERRORS 
NO, CHECK UNIT 
* TYPE UNIT uy ERRORS 

;ARE THERE ANY UNIT 1 ESPRORS 
:NO,GO ADJUST POINTERS 

; TYPE UNIT 1 ERRORS 

;GO TO NEXT TRACK 

NO ERRORS, ADJUST REG.FOR NEXT COUNTER 
TARE THERE ANY UNIT 1 ERRORS 
NO,GO TO NEXT TRACK 
“YES. TYPE TAB FOR PLACEMENT 
GO TYPE THE NUMBER 
NO ERRORS, ADILst REG. FOR NEXT COUNTER 

SHAVE ALL TRACK ERRORS BEEN TYPED 
=NO, TYPE THE NEXT ONE 
“SEt UP FOR LONG REPORT 
YES DONE 
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ZRXAE.P11 DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

~306 022514 000000 SHORTRPT: 9 
3307 Qe2516 o00000 ZERO: 0 

S 
3309 ocooo1 END 



MAINDEC-11-D2RXA-E 
OZRXAE.P11 

ADJSUM O0S6S6 
RERRS 021316 
ASTAT 010070 
BADBYT 006436 
BERRS Oee07e 
BITO = 000001 
61700 = Q00001 
BIT01 = Q00002 
BITOe = QO0004 
BITO3 = 000010 
BITOY = 000020 
BITOS = QOO04O 
BITO& = 000100 
BITO7 = O00e00 
BITO8 = OOO400 
BITO9 = 001000 
BIT! = 000002 
BIT10 = Q02000 
BIT11 = 004000 
BITl2 = 010000 
BIT13 = OeC000 
BIT14¥Y = O4L300 
BIT1S = 100000 
BITe = OO00004 
BIT3 = 009010 
BIT4Y = Q000C0 
BITS = 00040 
BIT = 000100 
BIT? = 900200 
BIT8 = 000400 
BIT9 = 001000 
BPTVEC= 000014 
BRONPA 010360 
BRONTE 003014 
BRONTR 011320 
BSTAT 010972 
BUFADR 016504 
BYTECN 006434 
CHARCT 011142 
CKBYTE Q0S626 
CKSUM OS746 
CKSWR = 10440S 

COMMWO 004022 
CONTI O04366 
CONT10 005400 
CONT11 005276 
CONTl2 O02S4e 
CONT13 003310 
CONT14 003650 
CONTIS OO4654 
CONT16 005000 
CONT17 005310 
CONT2  QOO4435 
CONTeO O06e0e 
CONTe1l 007244 

MACY12 27(722) 

750 1160 
3081 30998 
B2e 979 

1170% 1171 
3186 3210% 
138% $86 
1288 138 
1278 137 
lebs 136 
1258 135 
1248 134 
1238 i33 
leek 132 
lel8 131 
1208 130 
1198 129 
1378 822 
1188 
1178 
1168 
1158 
114e =1788 
1138 520 
1368 488 
1358 
1348 880 
1338 
1328 1081 
1318 498 
1308 1091 
1238 804 
14S8 

1651# 1659% 
711% 718% 

1893%  1900% 
668 1493% 

1177# = 1178 
753% 760% 
706% 1811 

11708 
1161% = =1171% 
654 771 

1199 1232 
809 6868 
951 9608 

1080 11138 
1089 10948 
647 6518 
779 7818 
851 8538 

1012 10148 
1038 10408 
1096 10988 
961 9708 

1234 12368 
1451 14538 

979 

3 iil 
12848 

NO6 
20-SEP-76 15:46 PAGE 63 

CROSS REFERENCE TABLE -- USER SYMBOLS 

11778 

1459% 1462 

1846s 

1182 1183 
1005 1010 
1449 1470 

1465 15798 ©1601% 

1409% 

1185 ° 11898 
1036 1060 
1503 1822 

1611 

1094 1120 
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CORNME PL] CROSS REFERENCE TASLE -- USER SYMSOLS 

vlN7e2 011070 18e4 =: 18338 
CONTS  O064i2 1243s le7b8 
CONTY  O03276 273 cree . 
CONS = 003336 782 785 7878 
CONT6 O0Slle 1980 = 10698 
SONT? = 005075 13878 = 1075 
oR = 000015 S38 2174 = 2184 
ERCBAD 01°°CS0 23808 
CRCER 004560 987 99Ss 
CRELOG §=O17084 29788 

017020 g37# = 1lu.S# 29648 
CRF = 000200 S4a 0 2lvS— 2184 
DATABY O10416 16718 «165% 1690# 16998 1709% 17178 1726 i728 74ie = 6175C# 61754 = 1755 
DATACK O04126 9068 938 «= 998 §= e061 239 
DATACR 004732 997 1001 = 10288 
DATAER 006000 117311978 
DATALO 017064 e38b8 
DATARE 017012 Q34# 1265# 29618 
DATAQ 010422 1662s: 16808 
DATA  Q10434% 1663 16908 . . 

01S240 615 788 86e 956 96 1022 1054 1072 1106 le72 15865 1893 27508 
3083 3089-30730 0%H™i iw 8H 3215 3248 

OBLSP 015047 587 605 610 leee ee 1554 1565 1571 27098 3088 3105 3113 3i22 
3130 3164 3169 3197 3202 3277 3287 

OOCHK © 005204 970 =: 10798 
DCERR 005260 10918 = 1124 
DOISP = 177570 608 34 
DOMIS 017070 29888 
DORETR 917010 658 671% 933% 1100% 29608 
DELUNT 010074 7330s «1536s: 15828 
DISPLA OO0l216 46s = 44B# 
DISPRE 000174 1908 = 448 
DONE 9010706 1800s 1808 
DONEBI= 1618 1405 1426 1467 
DONECK 007122 487 $10 810 S45 ss i4228 = 14BBsIS24 = 1603 
DRVSWP OOGS44 725 Ss: 13308 
DRYi 901614 S03 cogs) = S14 £23 
OSWR = 177570 S98 345 . 
DTESYP OOlele st48 86499 01 504 S40 S42 S47 804 1079 1380 )§8=6(1382% §8=61384# 
DOLOAD 014643 S35 cb8es 
EBIE = 000103 1638 1167 
EMPBLF 005536 939 1154a = 119%) 1268 = 1279 
EMPOON 006212 1162 123948, 
EMPER 005750 1163-119) 68 
EMPFLA O0Sbe2 11688 1175 = 1237 
EMTYEC= 000030 1488 
ERCNTR O064-¢ 1000 ««s«115B# 1198 1204 1242 12048 leBbs 
ERCODE 017132 1499 30078 «©3218 
EROUMP 021062 215 1598 30528 
ERRVEC= DOO0O4 1418 
ERWRT  O04124 709# 613 9058 1065+ 
EXIT  O06432 1156 = 1277s“ 12818 
FBIE = 000101 \g6e8 757 
FILLBU OC3136 7508 766 786 
FILiDG 00337e 751 B008 
FILLER 003214 752 7638 
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DZRXAE.P1! CRoSS REFERENCE TABLE -- USER SYMBOLS 

FILLFL OC3176 7588 4839 761 
FIRST  OClede e468 2247 595 600 602 697 617 625s 208 <d88* 2091 2094 2198 
FLOATO O1D444 1664 16998 
FLOAT] 010506 1665 =-:17178 
FUNCTI 004120 803s 806% 892% 9893 9038 «ss He «= $514 = ss«1S2) «1582 
GETPAT O103le 736 915 1135 1295 1312 1331 1358 J6Sis 1836 
GETSEC 012316 747 932s 21058 
GETTRA 011254 733 $18 1138 1298 1315 1334 1364 1372 ~@8=©18928 
GETUNI O10614 738 917-1137, «18970-1314 = $333.0S's«d1337)2S(s«1363Stsé«d1:7779%8 

= eeeedt U 2482 «24892484 SBS = HB7 = B4B9SsiHQsa4S]Ss2uG2 2493 
* 006440 12278 12209 128S8 

GTSAR = 104404 454 4878 
HAROSK 003676 854 S6 859s 
HCNTRI 007200 13928 «6140le 1415% 1424 14308 14388 1809%  1837% 
HCNTR2 00720e 1425* 143le 1432 14398 
HCRCBA 017110 8 
HCRCLO 017104 29948 
HOATAL 017124 30028 
HDOLOG 017130 30048 
HOMOVE 017660 1984 30238 3254 
HERE 011140 1840 846s 
HLTIO O046Se2 10138 
HLT11 004730 10268 
HLT12 OO4776 10398 

| 4713 005306 10978 
HLT14 006200 12388 

|HLTIS 907042 14528 
'wet16 611062 18318 
i HLT17 922512 33048 
4720 6007176 143S8 
‘HT21 007120 14188 
;HLTS © O02bb2 6748 
'MTY 002130 S708 
HLTS 002634 6498 

/HLT6 © 003306 7808 
| HLT7 © 003646 gS28 
HOME  O02SSO 493 6548 c7 
HPARLO 017026 Cost 787% 29708 3108 3110 
HROLOG O17114 23988 
HSEKLO 017100 23928 
HT = 000011 Sie 2143 2184 

| HWRTLO 017120 30008 
ICOND OOS? 635¢ 705 3062 
ID = OOl201 ese 20 s«S77 S80 seg. s«éddeS@* ©«=©s1862—Sé—i‘id193B=Ss«dL97~—=—é‘i2S:Ct—i(‘<«é‘«iLSN : 
IDCOMP Olepde 20478 e050 
IOMEXT 011552 1970 =: 19738 

1 INITSE Ol2216 746 931 2086s 
INITTR O1J144 737 916 1136 12% 1313 1332 1362 1371 #=©18SSe 
INTER 017034 1443 29738 3125 3127 

INTLEA 012312 2097 21028 2109 2110 
INTSER 007250 460 1453 14598 
INTVEC 001204 2688 459 483 

' IOTVEC= 000020 1468 
_ LAST = 001203 2478 4836 $97 602 612 2089% 2090 2106 
‘LASTTR O1l722 2010 20138 

= le See) 62178 ~—Ss 184 
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DZRXAE.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
LOAD 10564 1681 «1704 s«1727,)—sa7S:— 17548 
LOGICA 011130 184 «1842s 
NABELL 015061 182127178 
MASTAT 015210 1610 9 a7a4e 

O1SE44 1008 1023 28228 3147 3181 
MBSTAT 15204 1616 7478 
MCODES O16172 eba8e 3216 
NCOLNU 14616 1217-26778 
MCR: 015736 1034 «68388 «3148 = 3182 
MCRLF 015052 So3isS6BsCi‘i SL SNS «= 77st‘ HS EDSs1009S 1024 = 1035 

105710931109 dd] 1213) 21S) 123: = 1257) 1275 1414741483106 
il2 18191535 1609S be] 1813-1825) 1830) e7liw ©3079 «Ss 3089) 3107 = 3116 
3124 313231393173, 3175S 3207 3238 = 3299 

MODER 015615 1108 = 81Se = 3177 
MOOMIS 014506 1090 6 65be 3143 
MOELET 015126 1s85 159237308 
MDERHD 014527 1214 «1274 ble 3144 3178 
MOUMP 016055 eB6le 3060 
MENPTY 15402 1192 119327778 
MEOP 015055 1820 27138 
MERCT 015333 1247 7688 
MERFOP 015057 1818 27158 
MERHEA 015063 1507-87198 
MERS 016067 1254 8648 3138 
MFIL 15366 7E4 78S 77H 
MFIRST 15500 606 27988 
MGOOD 016322 1256 9 29088 
MHALTI 015704 1025 28358 
MHALT3 015713 673 © B28 
MHALTH 015702 S69 «0 Beda 
MHUNG 015432 1417 1434 e7848 
MICON 015417 636 27818 
MID 015514 S88 87968 
MINIT1 015525 430 BOs 
MINIT 015567 Si7 28108 
MINTER 015260 1447 8 3131 
MINTVE 015150 Wes Soaue 
MLAST 15507 611 28018 
MNOORY 015016 648 1534 27028 
MNOFLA O16034 1482 28578 3123 
MNONE 016311 290Se 3213 3247 
MNONST O1S446 630 27878 
MNOPRS 016125 2a74e 2 
MOO 015510 S83 27348 
MPAR 016017 Sho SG7i775.=Ss—= 791s BSB «3106 = 315 
MPASS 016142 1508 = 1826 = 28788 = «3075 
MPAT 015244 1560 «27528 
MPRES 014567 870 26708 
MREAD 015674 98 982 (983 990 991 1055 28278 3087 3146 3180 
MREC 015627 %7 7 26188 

i MRESTA O16111 26708 3065 
MREV = O16554 441 29438 3061 
MRXCS 015167 472 S55 151327388 

MRXDB 015177 477 «a7 
MRX11 016344 SHO 29148 
MSECT 014604 1549 26748 
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DZRXAE.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
SEEK © Q1S77t 869 28478 3149 183 
MSEG 015254 1572 87568 
MSHORT 015076 28678 3057 
MSLASH 16165 ea4e 3086 3092 
MSUM 016227 1251 29108 
MTEST 015250 SBR 7548 
NTKLOG 16223 oBMe 3251 
MTRK OLYS55 1545 ‘ 
MUKNIN O1S312 147327648 
MUNITO 015106 639 1557 1584 27248 3135 
MUNIT] O15116 eye 15591591 87078 «= 3136 
MUNREC 915755 S66 20789) BE3.s«éd10SS)~=s1073,—Ss«1107,s«1273,-s BNW «3114 = 3203 
MND D162 1123 abSie = 3142 
MURITE O1601 825 g 837 «B47, (BSC? 2BSOR «=B1HS 3179 
MARTEN 016154 2e8ie 3085 
NEWTRK 011562 1998 = «1931s «194219441972 1974): 19818 §=2000 «2005 s20le «= 2032S «2034 = 2058 
NEXTRE O04450 972 a74a «= 993—St«—«é10SQ~—Ss 
NOERLO 017030 1478*# «29718 «31173119 
NOERTY 006170 1201 1205 ledges 
NOINTE 007204 Gill He 14438 
NOPRNT 1495 15038 
NOSEL 001676 S000 S238 
00 001200 44s «64S S750 S8DsCSBH)0—sS93ss«Pe OCBSS# «1856 = 1859 1860 1864  1869% 

1924e 1927, 1940" «19511953 1968e «1969 197] = 2001 «= 2003 $2015 «= 2023S aes 
etep = e033) 044s 

ODCOMP 012062 2048 = a0S1a8 = ans4 
OONEXT OleDle 2029 «(20338 
OO28IG 016363 621 29198 

903130 7498 «= 83l = BSB «1067 
OPCOND 001702 soo 50S. is‘ S07) S248 . 
OPEN = 000000 1708 58 40 «§91 614 774 (790 (873 1221 1250 1511 1548 1553 

1829 2638 «= 3068 «= 3078_:«=S 3104 = s3ll2ss 32d 31293163 3168 «= 3172S 3198) 3201 
3206 28 03267-3283 «3290 

PARLOG 017024 464 SSUe 7708 «25638 «= 3100 «3102 
PARTES 003244 7677708) = B28 8S—si1:195 

021042 466 1509 1810* 1827 30398 3070 3076 
PAT: Qi0420 cu7e 54ge «Side «= S50e «= S51 «S61 «=—s1653)Ss«16SS# = LGSESsLG7eB = «1834 
PATGEN O10426 16818 1682 1691 
PATI2S 10514 1666 17268 
PAT3I4 010534 1667-17418 

=7009007 72806 47H = 499e = S03e = S10 = «S13# §«= S2# )©= S23e «= Sb4# © SB2e = DNR = G19) 39 

920% 923% 931% 93e% S44e * % 963% 970% 973% 976% * # 
1003# 10e0% 029% 1046% 1052 1069% 1084# 1086 1092# 1104 11108 1116% 

1119% = 11leS*# 1135% 196% «611978 =—1138% = 139%) = LL4O® = 143% = 11538 11608 1168% 11978 
lelo# Je4l# 1259% 1leb1# 1e67# 1e70% le7Be 1eBl# 1295% 12096% 12978 1298%  1299% 
130e# §=l3lee 131398 13914 1315 13l6# 1319% 13318 1332% 1333% 1334% 1335% 1336% 
1337# 13388 1399% i34e# 13958% 1362 1363% 1364% 1365% 1366% 1371% 13728  1373% 
{376# §=61398% §=1429% 8 1453% 14778 1488 491% 1518% 520% I1524#  1530%  1536%  1538% 
1577 1603 1606% il6ee# 681% 1704# 727% 749% 751% 1758% 1} 17es# 1792% 
180S# 608% 18368 i84e# 846% 1869% 1987% eO0YS# e076% 2098% elll# el%2%  2159% 
2el66# 2180% e2la2%  e2371% 2530 eSSe# 2S5S# e592 25974 ebYl#  ecb46# 2647 3 O4S# 
3062 3090# 3091% 3094%  3095% 3c70% 3271%  32e75#  327b# 

PCONT 003332 766% 7868 827% 9B4# = §=1194# 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

1925 
935+ 

1393 

1192% 
1193% 
eS14s 
eSbes 

2051 
20788 
20798 
L134# 

FO? 
eCO-SEP-76 15:46 PAGE &8 

eSebs 

2053 

1330% 

2e0e8 = e055 

2S27% 

e0S5 2057 2275+ 

1361% 1369% 

29588 

1373 

1102 1267 

665 757% 893% 

$18 661 759% 
1608 

20808 

1167% 

895% 

13% 

897% 

1405 

1170 

1426 

1459 



MAINDEC-11-DORXA-E 
OZRXRE P11 

RXPWR 007702 
RO =~000000 

Rl =%000001 

R2 =“000002 

R3 =”000003 

RY =%000004 

RS =7%000005 

RS =%900006 
=7%006007 

SAVREG= 104410 
001220 

SECCNT 012306 
003S76 

SEKLOG 017040 
TY 00367e 

SEKTYP 003736 
SEQSAV 007012 

QUEN 011370 
SEQ1 011372 
SEQ2 011426 
SEQ3 011460 
SEQY O11 
SEOS 011610 
SEQ6 011742 
SEQ7 012022 

C OL4446 

CHORTR 022514 
SP =7000006 

MACY11 7 (732) 
GO? 

CO-SEP-76 15:46 PAGE 69 
CROSS REFERENCE TASLE -- USER SYMBOLS 

1360% 

lee? 1e28% 
2089% e070% 
58 467% 
be 628% 

1159% 1208 
3153 3155 
3218% 3222 

1701% 1703% 
eS88% 3140% 
3279 3e81 
840% B4°C% 

1030% i04S% 
1eS8*% 12e60# 
2eS2 2cblk 
2503 2eSeec# 

eoss® 236% 
2645 

3227%  3266% 

675 
e090% e2091% 

1370% 1573 

872 1220 
3128 3162 
3303% 33068 
446 473% 
801% 802% 

1476# = 151 4% 
2139 2140 
2178 2218s 

e09c# 

1894 

2093+ 

1896# 

21008 

1897 19178 



MAINDEC~11-DZRXA-E MACY11 27(722) 20-SEP-76 
DZRXAE.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

229% 22978 2304 305% 
23328 2333 «2340 «= 2343 
2372 8374 = B37 077 
2404 = e408e «= B409* = 2410 
eubbe 2467 = eS00e = e501 
2521 e522 0 2523 B54 
Pb28 = 2639 BHNDe «OBS 
3147* = 3148* 3149* = 3151 
3183* 3185 3192 3204 

ACE 016170 2BBbe = 3isr §=— 3268 = -3072 
SRETRY 017020 470. 74Be «= BSSe# | 936% 
STACK = 001200 ues 437,700 302 
START 001412 4BBe 
STATER 02046 513 SS4#@ = 663s 
STKLMT= 177774 c78 
STOP 010732 743009231143 «1302 
STYP1 203626 936s 8478 990% 
StyPe 003720 37% e648 991% 
SUM DID612 1179 1652% = 1754e =«17628 
SWHLT1 003636 B46 ‘ _ 
SMR Od1214 345¢ 436% «44347 

1011 1014 = 1022S 1037 
1245 = 12b31HHS 1450 

SWREG 000176 1918 «447, S52 8327 
SWO = 009001 1108 
SwOO = 000001 1008 110 
SWOl = 00002 998 109 
Sw0e = OCO0O4 988 108 
SuO3 = 900010 978 = 107 
SOY = 000020 968 106 
SWOS = OO0040 gs 105 
SWO6 = 000100 948 = 104 
SwO7 = 000200 938 = 103 
SwO8 = DOOYOO 92a = 102 
Su09 = 001000 Sie = 101 
Swi = 00002 1098 
SW10 = O02000 908 
SWii = OO4000 898 781 853 1014 
SWl2 = 010000 B88 1202 
SW13 = O20000 878 «6-772 0=— BHS S100 
Swi4 = 949000 868 1823 
SW1S = 100000 Boe 
SW = DOO004 1088 
SW3 = O00010 1078 
SY = = 000020 1068 
SWS = OOOOHO 1058 
SW = 000100 1048 
Su? = 000200 1038 
Su8 = 000400 1028 655 
SW = 001000 1018 
S281G 016455 be4 29308 
TAB OLSO4D 643 1615 27068 3056 
TARGET 011360 877, B8RiBG?—s«*M2:M 77 

1971# 19734 1981  1999% 
TBITVE= 000014 i430 
TEST  O02140 Suze S43 = SH4# = SUSH 

1040 

1032 

2004% 

S46% 

HO? 
15:46 PAGE 70 

1061 

1088 

2009 

S728 

1376 

772 
1088 
1504 

1098 

1121 

32e9 
1860 
e0let 

7le 

1808 

778 
1098 
1823 

1263 

1200 

e015* 

714% 

1245 

3296 
19138 
2030% 

715 

845 
1lel 
2364% 

1445 

1927% 
2033% 

1567 

e3l2 2313 
e362 2364 
2399% 2402s 
C443% 24444 
2S5!S* e519 
2S71 2573% 
S144% 3145% 
3180%  3181% 

850 853 
1202 

2506 2S19# 

1471 i480 

1930 1941% 
20S7% 

es2ls 
c2b5% 
2403% 
2445% 
2520 
2627% 
J146% 
3182% 

1906 
1233 

1504 

1943% 



| 

MAINDEC-11-DCRXA-E 
OZRXAE P11 

3 : 
001526 
002726 

003510 
| WRTIE = 000105 

492 

MACYIL e7( 722) 
CROSS REFERENCE TABLE -- USER SYMROLS 

4948 

1383 
2108 
3253 

896 
1141% 
1997 
995 

1181 

1385 

eCO-SEP-76 15:46 PAGE 71 
10? 

1367% 
2027% 

2101s 

1374% 

210S% 

1867% 

2109% 

19les 19S4* 
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DZRXAE.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

WRTLOG 017060 29848 
WRTONL O030Se 720 736% 
WRTRD 004130 721 9148 
WRTSEK 003550 823 831% 
WTCNTR 021030 807% 808 30348 3089 
WIDOIE= 000115 1668 806 
WTROCK 456 72e 11348 
WIRETR 017006 708# 960 965% 1063% 1071 29598 
XFRBYT 003202 7598 
XHOME 002670 666 670 6768 
XID 011366 1861 1862% 1865 19168 1925 1941 1956 1999 2011#  e20le 2030 2031% 2047 

x0D 011364 1863 1864 1866 19158 = 1957 2004 200s 2009 2051 2053 
XPATGE 0104Se2 17008 1718 
XRDCHK 006450 12968 1303 
XRDONL 006510 13138 1320 
XREAD O04204 9328 975 1278 
XRETUR 011740 2014 e0168 
XSTART O0272e SS2 70S8 
XWRITE 003116 7478 819 
XUERT ON 7378 744 
XWRTRD 004140 9168 924 
XWTROC OOS465 11368 =1144 
XXPATG 010S22 17278 §=61729 1742 
ZCRCBA 017046 1002 29798 
ZCRCLO 017042 1028 29778 
ZDATAL O17Dbe2 1258 2365s 
ZDOMIS 017066 1083 29878 
ZERO 922516 3141 3176 33078 
ZHCRCB 017106 1019 29958 
ZHCRCL 017102 1045 29938 
ZHOATA 017122 1269 30018 
ZHDOLO 017126 1103 30038 
ZHROLO 017112 1051 29978 
ZHScKL 017076 859 esgis 3184 
ZHARTL 017116 1068 29998 
ZRAOG 0170Se 952 29818 
ZSEKLO § 017036 840 29758 3150 
ZUNXDD 017072 1115 29898 
ZWRTLO 017056 962 29838 
SAUTOB 013714 456% 2335 24568 
SCHARC 012572 2150® e2160% 2167 2176 21818 
SCKSWR 013140 23278 86248 
SCNTLG 013665 2338 24518 
SCNTLU 013660 2355 24508 
SCRLF 012607 2149 21918 2366 2450 

| SOBeD O14e0e esse 25708 3090 3094 3270 3275 
SOECVL 014362 2572 26188 
SFILLC Ol2604 2153 21888 
SFILLS Ol2e603 21878 
SGTSWR 013210 23398 2487 
$H0 = 000003 20 
ILLUP 014130 2498 2514 25338 
INTAG 013715 2367 24578 
LF 012610 21928 =6e441 2450 
MAIL = eeteee U 452 2137 
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OZRXRE.P1 

MACYI1 27(722) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

KO? 
20-SEP-76 15:46 PAGE 73 

ecbrs 
e229 Ceset 2243* 22698 
eS368 

eS26 

2434 2450 

25358 

2408 
2400 

e486 

e172 

183% 
2189 
2534 

e4ib 

2487 2488s 

2371 

1868 1898 
2190 2191 
26188 2948s 

2489 

2098 
2l9e 
29558 

24908 

243% 
2193 
30078 

24918 

719 
2318 
3020% 

24928 

30234 

24938 

1903 
24498 
30288 

24948 

2184 
2450 
30318 



PO INDE CEL DERKALE MACY11 27(732) 20-SEP-76 15:46 PAGE 75 
XRE.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

CONNEN le 1538 
ENDCON le = 1538 
ERROR 478 
ESCAPE le 1538 
GETPRI le = «1538 
GETSWR 18 be 86153" 449 
MULT le = 1538 
NEWTST le = 1538 
POP le «1538 «2308 «= 2519 2520 
PUSH le i538 2288 2500 2506 
REPORT le 1538 
SCCPE ube 
SETPRI lg 1538 
SETTRA «24748 «243 2uBY Ss auBS = BuB7) = bHe9. 49D. HSL aug2 2493 
SETUP le 1538 
SKIP le = 1538 
SLASH le 1538 
SPACE 1538 
STARS 18 be 1538 19H BSD 7s 431 679 §98 730 798 3 

5 1625 1647 1675 1684 1693 
9 1933 1946 1963 1976 1990 
9 2460 2496 eSle 2541 2559 

y 
308 926 1129 1147 1288 1306 1324 1346 1388 14 

1712 1720 1735 1744 1764 1777 1850 1873 1890 19 
sole 2038 2082 21i6 2195 "272 2317 e32e 2390 24 

2950 3050 
SWRSU ls 1538 
TRMTRP = 24748 
TYPBIN ls 1$38 
TYPDEC ls 1538 
TYPNAM 1g 1S38 
TYPNUM ag 1S38 
TYPOCS 1s 1$38 473 478 483 S56 1514 1561 1567 1573 1611 1617 3235 
TYPOCT 1s 1538 2340 
TYPTXT ls 1$38 
SSESCA ng {538 

| SSNEWT ls 1538 
| SSSET 24748 82483 2484 2485 2487 2489 2490 2491 2492 2493 
| SSSKIP 1s 1538 
-EQUAT is & 43 
. HEADE is Ss 10 
-KT1 ls 
. SETUP 1s Ss 208 
. SWRHI 18 
-SACTI 1 
. SAPTB 1s 
. SAPTH 1s 
. SAPTY 1s 
. SASTA 1 
SCATC Is 

-SCMTA 18 
. $0820 1s 6s 2557 
- $OB20 ls 
SOIV 1s 
SEOP 1s 
SERRO 18 
SERRT is 
SMULT 1 

_ SPOWE 18 be 2494 
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| MAINDEC-11-DoRXA-E MACYIL er(722) 20-SEP-76 15:46 PAGE 76 
OZRXAE.P1! CROSS REFERENCE TABLE -- MACRO NAMES 

SRAND Ls 
SRDDE 1s 

| 7§RDOC 18 
SREAD ie Se 2315 

+ -$ReEAZ le . 
SSAVE la Ge 2270 
$S820 1s 6s 2529 
$SB20 rT 
SSCOP 18 
SSiz 18 

| -SSUPR +g 
STRAP 1s be  24s8 

1 /STYEP 18 
STYPD 1s 
STYPE 18 Se 2114 
STYPC 1a Se 2193 
S4OCA 18 



MAINDEC-11-DcRXA-E 
DZRXAE.P 11 

8 Sn 
1$37 
2365 

ASL 717 
3233 

ASLB 1183 
BCC 1702 
BEQ 444 

656 
1253 
1824 
3109 

BGE 670 
BGT 1205 
BHI 578 
BIC $33 

1953 
BICB 711 
BIS 498 

2590 
BISB 718 
BIT 488 

1C06 
1380 
1802 

BITB Sil 
BLE 2048 
BLOS 2429 

T 2158 
BMI 1461 
BNE 41 

7? 
1062 
1375 
1780 
2154 
2633 

BPL 492 
1209 
2172 

BR 210 
761 

1SeS 
1328 
2058 
e534 

CLC $39 
CLR 46S 

1280 
2343 

CLRB 506 
CMP 443 

2372 
CMPB 529 

MACYI1 er (722) 
NO? 

15:46 PAGE 78 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

20-SEP-76 

1986 2587 
889 890 

1985 2053 
3043 3257 
1658 1899 

S32 S61 
980 1017 

1400 1408 
2144 2179 
3186 3280 

1218 1382 
2046 2063 
2003 
11S2 1189 

655 661 
1061 1079 
1465 147} 

1582 2006 

2583 

489 SOS 
B46 854 

llee 1142 
1433 1446 
1835 1838 
e328 2334 
3156 3188 
525 638 

1451 1589 
e401 2407 
455 S07 

1le4 1144 
1607 1661 
1960 1972 
2170 2177 
3074 3159 

625 706 
lle 1424 
3140 3214 
2176 2440 
470 350 

2413 2415 
602 617 

2174 2178 
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MAINDEC=11-DORAA-E MOVIL erir22) 20-SEP-76 15:46 PAGE 7? 
DERXAE Pi) CROSS REFERENCE TABLE o> PERMONENT SYMBOLS 

<a ibe 1065 1134 1330 136. i897 

Dec S60 §71 716 74) 763 815 85S Sel 
1628 21? 1349 120: 1374 1657 1898 

pecs ele 2l 3 eeS4 

MALT 174 $38 570 649 t° 780 BS2 1013 
1831 21332509 833-3304 

INC soy 56S (ie PON 770 8787 ~— BH 
1930 2047 1053 1070 1085 i105 1117 1174 
L443 1463 1476 1$02 1703 1810 181S 1837 

. 2249 227 2382 2517 2584 3160 3224 3240 

eG 
oF 213 2t4 215 cSe 71 650 £75 720 

786 793 81! 818 819 828 858 346 
1156 1195 1237 1268 1279 1464 1S42 1$90 

. i668 1904 1390S 1906 1907 308 1909 1910 
7SR 487 493 S03 510 Si3 523 S82 

663 6&7 705 736 737 738 733 740 
838 841 843 B48 857 860 865 872 
$20 923 931 932 S44 945 953 963 

1046 10S2 1069 1084 1086 1092 1104 1110 
1340 1142 11S3 1160 1168 1216 1220 1249 
ior 1298 1299 1302 {312 1313 1314 1315 
1336 1337 1338 1339 1342 1358 1362 1363 
1493 1488 1491 1$10 1518 S20 1S24 1530 
1727 1749 1751 1808 1828 1836 1842 204s 
3062 3067 3077 3090 3091 3034 3095 3103 

3266 3270 3271 3275 3276 3282 3289 
+ 436 437 439 442 447 448 458 

469 473 478 483 494 509 S40 S42 
701 702 707 708 714 715 748 749 
766 800 801 802 826 827 831 
893 899 933 934 935 936 937 939 
= 3893 991 1002 1013 1028 104S 

11€2 1163 1165 1167 1179 1186 1132 1193 
1389 1360 1370 1379 1393 1394 1413 1422 
1523 1526 1S46 1SS0 1561 1567 1$73 1602 
i827 1839 186S 18% 1897 1956 1981 2057 
21% 2140 2155 2218 2226 2227 2228 2234 
2eb9 2290 22931 e232 2293 2294 2295 22% 
2310 2311 c3le 2313 2340 2364 2369 2398 
2466 457 e471 2498 2499 2501 
2515 2519 2Sel eSee 2S23 25e4 2525 
2s7e 2$73 2574 2575 2576 2577 2578 2b27 
3076 3093 3102 3110 3119 3127 3141 
3149 3150 3161 3166 3170 3176 3177 3178 
3199 3204 32.7 3218 3226 3231 3235 3253 

4C'VB 456 S89 607 ble 759 803 806 
1185 1227 1455 1493 1601 1608 1690 1699 
1864 1892 19e7 1941 1971 1973 1999 2004 
20o4 2108 2137 2165 2173 2e19 e220 ec23 
e348 = e402 2408 243! 2436 e469 = e591 2634 

NEG 2230 
NEGB 1164 
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DORXAE P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

‘OP 1843 1844 1845 
an 435 1841 
R 548 S43 2065 e066 2236 2238 2239 2240 
ROLB 1709 
ROR S44 S45 S46 1497 1498 2070 2071 
RTI 440 y 736 909 1166 1395 1414 1475 

RTS Sel £64 619 633 6S2 677 817 8h7 
1e4] i281 1398 1429 1477 1538 1$77 1622 
1987 e076 038 ell 2182 2472 essS 2597 

Sec 2981 
SEC 1700 1708 
SUB 1866 1987 1958 2049 20931 2095 2580 e582 

TRAP 2474 2483 e484 2485 2487 2489 2490 2491 
TST 450 491 501 531 575 59S 628 640 

821 8S0 971 978 996 1000 1011 1037 
lode 1411 1432 1450 1460 1494 1588 1653 
2086 = 2139 2147 2169 2247 2362 2377s e468 
3125 3151 3153 3155 3157 3158 3165 3185 
3241 3e44 3249 32S8 3266 3263 3264 3279 

TSTB 496 518 Se4 $93 600 637 1208 1211 
1995S 2001 2023 2131 2171 23e9 2345 2400 

ASCII «2190 2191 e682 e689 2918 2930 
-MASCIZ 2192 2450 2451 e4se e4s4 2536 26S! 2656 

e708 ~=—ss e709 2711 2713. e715 2717 2719 e7e4 
e750 e752 e754 2756 2758 2764 2768 2774 
2801 2804 2810 2815 2818 e822 2827 2829 
28S7 2861 2864 2867 2870 2874 2878 2881 
2514 2925 2937 eS3 

- SKB 2449 2618 e9ss 
- BLKW 3007 3020 3023 3028 3031 
-BYTE 475 476 480 481 48S 4B6 £58 ss 

1$76 1613 1614 1619 1620 2186 2187 2188 
2456 89 2457 3237 3238 

-DSABSL 2387 
- ENAEL 1 4 2320 
- END 3309 
- ENOC i 47 139 1$3 195 208 219 es! 

476 477 481 482 486 487 ss3 S60 
1148 1289 1307 1328 1397 1389 1456 1$17 
1614 1615 1620 1621 1626 1648 1676 1685 
18S] 1874 1891 1920 1934 1947 1964 1977 
2273 2318 ese] 2323 2351 e387 = 2391 2419 
etol 2467 2470 e4B8e 2483 e484 2485 2486 
cu 2497 2eS06 = e&S07 eSi3 219 2530 
3238 3239 ' 

EGUIV 47 48 56 7\ 72 101 102 103 
129 130 131 132 133 134 13S 136 

- EVEN 2s38 2948 
IF il 45 lil 139 194 208 218 230 

475 476 480 481 465 486 SS8 S59 
1147 1288 1306 1324 1346 1388 1455 1516 
1613 1614 1619 1620 1625 1647 1675 1684 
1850 1873 1890 1919 1933 1946 1963 19? 
2272 2317 2321 2322 3=—s_ 2323 2351 2390 239! 



MAINDEC-11-DORXA-E MACYL1 er. 722) 20-SEP-76 
DSRXAE P11 

FF 47 195) 19 BSL 7k 
peo 693833 FAQ G08 
156918701576 61H 1620 
1778 «1851 1874 = 1841 = 1980 
eeva 2318g3e3 23912393 

es42 8560) bz] 95] 
IFT 2393 «| E398 
IFTe «= 23382391 234 - 
IF 10 iS 474 

.IRP 208 «2268 }48698308 «= et00 = 2506 
“LIST 3 153 174 208 

e490 P49] 2482493 2H 
-MACRO 1 74 
“MCRL 5 6 153 
NLIST i 2 153 174 208 

y 249024912492 ©2493 aN 
SBTTL «88943 449 2114 2193 2270 
TITLE §©=.10 
WORD «= 173,187 4 345 ME 

2593 3035 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

#, DZRXAE.SEQ/SOL/CRF=SYSMAC.SML , OZRXAE.P11 
RUN-TIME: 42 44 & SECONDS 
RUN-TIME RATIO: 375793=4.9 
CORE USED: 34K (67 PAGES) 

15:46 PAGE 81 
CROSS REFERENCE TASLE -- PERMANENT SYMBOLS 

e484 
e520 

349 
1130 

DO8 

2313 2529 2531 ess& 



Ti , 943 bb B66 77 ae 3 7959999999590 

uve uuvursuuuuuuuuuuouobanooudoodsonncoscasoanes 8) 
LULL Lleeeeee SS444444444455555555556666666666777777777788888888889999999999000000 


