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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-OZTMC-C-D 

PRODUCT NAME: TM11 DATA RELIABILITY (7 TRACK) 

PROGRAM DATE: MARCH 1976 

MAINTAINER: DIAGNOSTIC GROUP 

AUTHOR: JOHN RODENHISER/JIM LACEY/RON PLATUKIS 
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EQUIPMENT CORPORA TION. IGITAL EQUIPMENT CORPORATI 
NO RESPONSIBILITY FOR ANY ERRORS THAT MMAY ORPPEAR IN THIS DOCUME 

ne. SOFTWARE DESCRISED IN THIS DOCUMENT IS FURNISHED UNDES A 7 
hice AND MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE 

RMS OF SUCH LICENSE. 

DIGIT, EQUIPMENT CORPORATION ASSUMES NO yh Ue FOR 
ie USE OR res wit ity OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NO IED BY DIGIT 

COPYRIGHT (C) 1972, 1976 BY DIGITAL EGUIPMENT CORPORATIC 
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1. ABSTRACT : 

INFORMATION PERTAINING 1 19 fhe ete RELA BiLiry OF fee TMLL, TulO 
BIEFERENT™ Passe TERS CON cRIODS OF TA WB patTesne. SRR ory 
RECORD LENGTHS NG AND READING SEQUENCES AND STOPPING MODES 
(NONSTOP, STaRt-Stor. RANDOM STALL DELAY). 

; REQUIREMENTS 

2.1 EQUIPMENT 

PDP=11 WITH TM11 AND 1 TO 8 TULO TAPE UNITS (7 CHANNEL ONLY) 

2.2 STORAGE 

2.2.1 PROGRAM STORAGE 

‘ THE ROUTINE REQUIRES 4K OF MEMORY. 

2.3 PRELIMINARY PROGRAMS 

THE TM11 INSTRUCTION TEST AND TM1i DRIVE FUNCTION TIMER MUST RUN 
PROPERLY BEFORE ATTEMPTING TO USE THIS PROGRAM. 

3. LOADING PROCEDURE 
3.1 METHOD 

PROCEDURE FOR NORMAL BINARY TAPES SHOULD BE FOLLOWED: 
ABSOLUTE LOADER must SE _IN MEMORY. 1. 

5: COAG ADDRESS i Tle BETERAINED BY LOCATION OF LOADER) 
4. PRESS “START” (PROGRAM WILL LORD). 

‘, STARTING PROCEDURE 

4.1  . CONTROL SWITCH SETTINGS 

FOR INITIAL OPERATION OF PROGRAM ALL SWITCHES SHOULD BE = 0 
(OR DOWN). 

4.2 STARTING ADDRESS 

200 - BASIC TEST (AUTOMATIC PARAMETER AND UNIT SELECTION) 

204 - OPERATOR CONTROLLED PARAMETER TEST(WITH 4K MEMORY AVAILABLE) 
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19 4.3 PROGRAM AND/OR OPERATOR ACTION 

} } INTO_ MEMORY 
i Tu19 Te Mi UNITS ON-LI 

i ‘ sia ip BEGIN TESTING FOR LOAD ADDRESS OF 200 DTHERUISE 
i * SEL cr *TAPE_UN sical is ee 4.3.1.1) 

TYPE Cc ARRIAGE RETURN Bi abn fifi BEGIN TESTING. 

4.3.1 TAPE UNIT SELECTION 

STARTING THE PROGRAM A L_ RESULT IN AUTOMATIC SELECTION 
He Teb, REF ERE A ye THE UNITS TO BE TES NCE 4.3.1.2) OTHERWISE STARTING 

T 204 OR 210 WILL ALLOW OPERATOR TO SELECT UNITS. 
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 PARAMETER SELECTION” UNLE 

THAT EVENT WILL RETURN TO THE 

4.3.1.1 TAPE UNIT SELECTION EXAMPLES 

SELECT UNITS 3,4,5 
SELECT UNITS 5)3,4 

IN EITHER CASE, UNITS 3,4,5 ARE SELECTED. 

SELECT UNITS 
SELECT UNITS 
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146 A CARRIAGE RETURN WAS TYPED WITH NO UNITS SELECTED. 

13? SELECT UNITS 1,97,1,2 _ 

149 ONLY UNIT 2 SELECTED. UNIT 1 WAS DELETED (TYPED TWICE) 
150 AND THE 9 WAS IGNORED. 

152 4.3.1.2 STARTING AT 200 W WILL RESULT IN AUTOMATIC SELECTION OF UNITS TO 
153 TESTED. A UNIT WILL BE SELECTED FOR TESTING IF IT MEETS THE 
154 ING CRITERIA: 
1s5 1. IT IS ON-LINE 
156 2. IT IS SEVEN(7) TRACK 
157 3. IT IS WRITE ENABLED 
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PARAMETER SELECTION 

STARTING THE PROGRAM AT 200 WILL RESULT 
OF ESE BORAMETERS (REFERENCE 9.3.6. 10) 
Dee eee tit tr bates 6 ge CF OPERATOR. THEY INeLUpe: TEST 
RECORD LENGTH, WRITE MODE, AND READ MODE. 

“TST PAT PAR DEN RLS WMO RMO” 

TST=TEST NUMBER 
PAT=PATTERN 

N AN AUTOMATIC SELECTION 
T * STARTING AT 

PARAMETERS. 

PARITY, DE Y, DENSITY 
THE PROGRAM WILL PRINT: 

RMO=READ START/STOP MODE 

TEST NUMBER 
THERE ARE & TESTS AVAILABLE FOR SELECTION (O THRU 5S). 
TEST | *|~—S—s&DESCRIPTION : 
0 WRITE 1 RECORD, REPEAT ON ALL UNITS, CONTINUE TO END 

OF TAPE. ae. 
1 WRITE. 256 RECORDS, REPEAT FOR ALL UNITS, CONTINUE TO ENO 

2 «WRITE 256 RECORDS, REPEAT FOR ALL UNITS, BACKSPACE 256 
RECORDS, REPEAT FOR ALL UNITS, READ 256 RECORDS, REPEAT 
FOR ALL’UNITS , CONTINUE TO END OF TAPE. 

;.. WRITE 1 RECORD, REPEAT FOR ALL UNITS, BACKSPACE, REPEAT 
FOR ALL UNITS, READ 1 RECORD, REPEAT FOR ‘ALL UNITS, 
CONTINUE TO END OF TAPE. 

4 WRITE 1 RECORD REPEAT FOR ALL UNITS, REPEAT FOR 256 - 
RECORDS, BACKSPACE 256 RECORDS REPEAT FOR ALL UNITS, . 

- -READ 1 RECORD. REPEAT FOR ALL UNITS, REPEAT FOR 256 
RECORDS, CONTINUE TO END OF TAPE. 

) AER abc a CORD, REPEAT FOR ALL UNITS, CONTINUE TO END 
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4.3.2.2 PATTERN is 

THERE ARE 8 DATA PATTERNS AVAILABLE FOR SELECTION (O THRU 7) WITH EACH PARITY. 

PATTERN DESCRIPTION DATA. 

O (EVEN) HIGH FREQUENCY OUTSIDE SKEW Ot 

| Pte 

0 (ODD) HALF FREQUENCY OUTSIDE SKEW OL 

01 
00 
ETC 

1 (EVEN) SLIDING. “0” 7 

67 
73 
75 
76 
ETC 

1 (ODD) SLIDING “1” - 4 
20 
10 
y 
2 
I 

ETC 

2 (EVEN) HIGH FREQUENCY ALTERNATING 25 
TRACKS 25 

ETC 

2 (ODD) HIGH FREQUENCY ALTERNATING 52 
TRACKS 52 

1 | Be 

3 (EVEN) HALF FREQUENCY OUTSIDE TRACK 77 
HIGH FREQUENCY INSICE TRACKS a 

3 (00D) HIGH FREQUENCY OUTSIDE TRACK O1 
HALF FREQUENCY INSIDE TRACKS 77 
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PATTERN DESCRIPTION "DATA 

4 (EVEN) T TT en REPT PTE 

4 (00D) INCREMENTING PATTERN oo 
(INCLUDING ALL 0’S) O01 

S (EVEN) THREE 0’S EACH TRACK EVERY 37 
&TH WORD 

S (ODD) THREE 1’S EACH TRACK EVERY:- 40 
BTH WORD : 
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6 (ODD,EVEN) ALL 1’S 

~ 
YY
 

7 (EVEN) RANDON (NO ALL 0’S) 

7 (ODD) RANDOM (INCLUDING ALL 0’S) ? 

4.3.2.3 PARITY 

PARITY SELECTION IS EITHER EVEN OR ODD. 

PAR DESCRIPTION 
0 EVEN PARITY. 

1 ODD PARITY 
4.3.2.4 DENSITY 

THERE ARE 4 TYPES OF DENSITIES FOR SELECTION (2,5,8,C) 
DEN DESCRIPTION 

200 BITS PER INCH. 
S56 BITS PER INCH. 
B00 BITS PER INCH. 
800 BPI CORE DUMP. oO

o 
o
w
 
tw
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4.3.2.5 RECORD LENGTH SEQUENCE 

THERE ARE 4 TYPES OF RECORD LENGTH SEQUENCES FOR SELECTION (0 THRU 3) 

RLS DESCRIPTION 

0 MINIMUM LENGTH RECORDS (4 BYTES) 

MAXIMUM LENGTH RECORDS (1024 BYTES) 

4 VARING LENGTH RECORDS, MINIMUM TO MAXIMUM (1ST RECORD= 
4 BYTES, EACH SUCCESSIVE RECORD IS 4 BYTES LONGER 
UNTIL 256TH RECORD=1024 BYTES) 

3 VARYING LENGTH RECORDS, MAXIMUM TO MINIMUM (1ST RECORD= 
: 10e4 BYTES, EACH SUCCESSIVE RECORD IS 4 BYTES SHORTER 

UNTIL 256TH RECORD=4 BYTES) 

4.3.2.6 WRITE START/STOP MODE 

THERE ARE 3 TYPES OF WRITE MODES FOR SELECTION (0 THRU 2) 

WMO DESCRIPTION 

0 NONSTOP - NO WAITING BETWEEN WRITE OPERATIONS. NEW COMMAND 15 ISSUED AMEN CU READY SETS. 
1 START/STOP - FULL STOP BETWEEN WRITE OPERATIONS. NEW 

COMMAND IS ISSUED WHEN TU READY SETS. 

2 RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS) 



TM-11 DATA RELIABILITY 7 TRACK 
DZTMCC.P1l--. 

MACY11 27(732) 10-SEP-76 12:19 PAGE 11 

4.3.2.7 READ START/STOP MODE 

THERE ARE 3 TYPES OF MODES FOR SELECTION (0 THRU 2) 

RMO DESCRIPTION 

0 NONSTOP - NO WAITING BETWEEN READ OPERATIONS. NEW 
es COMMAND IS ISSUED WHEN CU READY SETS. 

1 STANT ST = F STE Ee ni N READ OPERATIONS. NEW 
0 S ISS N TU READY SETS. 

4 RANDOM - FULL STOP WITH RANDOM DELAY (1-256 MILLISECONDS) 

4.3.2.8 FINAL TEST SELECT AF 2ROVAL 

AFTER SELECTING RMO, IF ALL PARAMETERS SELECTED ARE LEGAL, “OK” 
WILL BE PRINTED. IF THE corres IFRS SELECTED STILL CORRESPOND 
TO THE OPERATORS INTENTIONS HE MUST TYPE A CARRIAGE RETURN 
TO SAVE THE PARAMETERS. TYPING ANY OTHER KEY NOW, OR IN FACT 
AT ANY TIME DURING PARAMETER SELECTION TYPING AN ILLEGAL KEY 
WILL CAUSE THE PRESENT PARAMETERS TO BE DELETED AND A NEW 
PARAMETER SELECTION TO BE INITIATED. UP TO TEN SETS OF 
PARAMETER BEEUToue e orn BE MADE. EACH Bet WiLL BE EXECUTED 
AFTER THE PREVIOUS SET REACHES END OF TAPE. TO TERMINATE 
PARAMETER SELECTION A SECOND CARRIAGE RETURN MUST BE TYPED AFTER 
SELECTING A SET OF PARAMETERS. 

4.3.2.9 TEST SELECTION EXAMPLES 

TST PAT PAR DEN RLS WMO RMO 
3 @ 0 e 1 0 0 OK (CR) 
3 Kk? 
oO: @@e2ee OM 
os ££ 8 @k 8 MK Co 

(CR) 

TWO PARAMETERS SETS WERE SELECTED BY THE ABOVE SEQUENCE 

TEST3, PATTERN 2, EVEN PARITY, 200 BPI, MAXIMUM RECORD LENGTH, 
WRITE NONSTOP, AND READ NONSTOP. 
TEST 0, PATTERN 1, ODD PARITY, 800 BPI, VARYING RECORD LENGTH 
(MIN TO MAX), WRITE START/STOP, READ NONSTOP. 
(NOTE: EVEN THOUGH TEST 0 IS A’WRITE ONLY TEST, ALL PARAMETERS 
MUST BE SATISFIED.) (IN THIS CASE RMO HAS NO EFFECT) 

IN THE SECOND PARAMETER SET A “K” WAS TYPED WHICH WAS ILLEGAL 
AND THE SET WAS REINITIALIZED. 

IN THE THIRD PARAMETER SET AN “X” WAS TYPED INSTEAD OF A_CAR- 
RIAGE RETURN AND THE PARAMETERS WERE IGNORED. AFTER AT LEAST 
ONE GOOD SET WAS SELECTED A CARRIAGE RETURN WAS TYPED AT THE 
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ot apg d THE PARAMETER SELECTION AND THE PROGRAM WOULD START 
ESTING 
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4.3.2.10 AUTOMATIC PARAMETER SELECTION 

- §.8 

S.1 

TAgTIN BO TL FouRe THE FOLLOWING TEST PARAMETERS BEC 
TST PAT PAR DEN RLS WMO RMO 

st ee See fee ee 1 
4 9 oS fe ta ae 
2 Se tae ae pee 

OPERATING PROCEDURE 

THIS PROGRAM HAS BEEN MODIFIED TO RUN ON A PROCESSOR WITH OR WITHOUT 
A HARDWARE SWI om este tens WHEN FIRST EXECUTED THE PROGRAM TESTS 
THE ExI ey ARDWARE SWITCH REGISTER. a4 ‘gl FOUND A 
SOFTWARE SWITCH REGISTER LOCATION (SWREG=LOC. 176 ) IS yg fa TO. 
IF THIS IS THE CASE, UPON EXECUTION THE CONTENTS OF THE SWREG ARE 
DUMPED IN OCTAL ON THE CONSOLE TTY AND ANY CHANGES ARE REQUESTED 

(TE) SWR=XXXXXX NEW= 

POSSIBLE RESPONSES ARE: 

1. <CR> IF NO peas ARE a oS MADE 
é. & DIGITS 0-7 10, REPRE RENT ih ocr oe SuITCH REGISTER 

T OIG roLLo <CR>. 
3. tU TO ALL Ob REENTERING VALUE IF TERROR’ IS COMMITTED 

KEYING IN SWREG VALUE. 
4, <LF> ONLY VALID FOR ACT-11 SYSTEMS-DO NOT USE 

BUILT INTO. THE pRoGRal IS THE ABILITY TO DYNAMICALLY CHANGE THE 
CONTENTS OF SuRE & DUR ING PROGRAM EXECUTION. BY. STRIKING 
(CNTL G) ON CONSOLE TTY THE OPERATOR SETS A REQUES ac" $ CHANGE 
THE CONTENTS OF SWREG, WHICH PROCESS ED IN IN i RRERS oraeh THE PROGRAM 
CODE (IE) ERROR ROUTINES, AFTER HALT S 
APPLICABLE AREAS. 

OPERATIONAL SWITCH SETTINGS 

THE OPERATIONAL SWITCH SETTINGS ARE USED TO: 

A. ALTER ERROR RECOVERY PROCEDURES 

B. DELETE ERROR PRINTOUTS 
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C. CAUSE A TEST SEQUENCE TO BE REPEATED WITH A VARIATION 
THE PATTERN, RECORD LENGTH SEQUENCE, WRITE MODE, OR READ MODE 

SWITCHES TO ALTER ERROR RECOVERY 

THE FUNCTION PERFORMED IS WITH THE SWITCH IN THE “1" (OR UP) 
POSITION. ‘ 

SW FUNCTION PURPOSE 

4 DELETE READ RE-TRYS USE OF THIS SWITCH WILL 

BE USEFUL 
OPERATIONS. 

5 DELETE WRITE XIRG USE OF THIS SWITCH WILL i 
BE CORDS WITH WRITE_ERRORS 
BE LEFT ON TAPE. RE 

TQ 
L THE READ PASS 

WITH DATA TYPEOUTS SELECTED 
WOULD BE USEFUL Aol DETERMINING 
WRITE ERROR ORIGI 

WRITE aVATISTICAL USE OF THIS SW one WILL CAUSE 
RECOVERY A BACKSPACE ee 
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SWITCHES TO CONTROL ERROR PRINTOUTS 

THE FUNCTION PERFORMED IS WITH THE SWITCH IN THE “1” (OR 
UP) BOSETION. 
SW FUNCTION PURPOSE 

13 BRintoat CRROR MUGEN ARG TYBES OF ERRORS it 
BE PRINTED WHEN THE TAPE UN 

ND UN ONG 
BERT ope OF TESTING (OVERNIGHT ETC) 
IT MAY 8 BE SUFFICIENT 10 EIVE 

TYPEOUT EACH TINE BN Pues i ese, 
g PRINT ERROR STATISTICS Re R COMPLE ne fe SB RECOR 

ERD OF TAPE AS I 

TO ALTER TEST PATTERNS 

SW * «FUNCTION PURPOSE 

0 CHANGE PATTERN AFTER COMPLETION OF A TEST SE- 
QUENCE REPEAT WITH NEXT PATTERN. 
UNTIL PATTERN 7 IS COMPLETED. 

HIS FEATURE IS USEFUL FOR TESTING MANY COMBINATIONS OF TEST 
ay 9 5 aceon THE OPERATOR TO TYPE IN A LARGE 

R OF PAR 

EXAMPLE: . Ta tie PAT 7 RLS WMO RMO 
. 8.8 

4 é : 060 

WITH SWO=] 
TEST 3 WILL BE EXECUTED & TIMES (PATTERNS 2-7) 
AND THEN TEST 4 WILL BE EXECUTED 2 TIMES (PATTERNS 6,7) 
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ERRORS 

WRITE ERRORS 

Ha3 RATT ENG ERROR TYPEOUTS ARE POSSIBLE DURING A WRITE 

A. WRITE STATUS ERROR 

COMO STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX  XXXXXX 

mas WILL OCCUR IF ~~ {ert 15 OF a BS REGISTER) A 
OWL Te oteew., I ye A Mes AND STATUS 

REGISTERS IS PRINTED ALONG WITH THE RECORD NUMBER AND RECORD 

8. XIRG WRITTEN 4 TIMES 

THIS WILL OCCUR IF A WRITE STATUS ERROR CANNOT BE ELIMIN- 
ATED ail G ATTEMPTS AT RE-WRITING THE RECORD WITH EXTENDED 
INTERRECORD GAP. NOT POSSIBLE DURING TEST 0 OR 1 AS THESE 
ARE “WRITE ONLY” TESTS AND IT IS NOT ABSOLUTELY NECESSARY 
FOR THE RECORDS TO BE WRITTEN PROPERLY. SETTING SWITCH 
5 TOA “1” WILL DELETE “WRITE WITH XIRG™. 

C. END OF TAPE 

ORV PAT PAR DEN MODE RECORD LENGTH 
0 7? ##G 800 SSTP 1276 MAX 

WRITE ERR =5 
RECOVE AT1=3 
RECO at 3=1 
PERMANENT BADSPOT = 

pay = UNIT NUMBER 
PAT = PATTERN NUMBER 
ben = PAR 

OBOE. Sexe ity START/STOP MODE 
RECORD = NUMBER OF RECORDS 
LENGTH = LENGTH OF RECORDS 

USING PATTERN 7, EVEN PARITY, 800 BPI, WRITE 
HOQe I parent Stor, 1276 RECORDS OF MAXIMUM (1048 BYTES) LENGTH 

HURING THAT TIME S WRITE STATUS ERRORS - 
OCCURRED, ye HERE TPeCOVERED ON THE 1ST RE-WRITE, | RECOVERED 

3h RE-LRI EMAINING ERROR NOT RECOVERED IS 
SANS TBERE BE CUSED BY A PERMANENT BAD SPOT ON TAPE. 
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READ ERRORS 

THE FOLLOWING ERROR TYPEOUTS ARE POSSIBLE DURING A READ 
OPERATION: 

A. READ STATUS ERROR 

COMD STATUS RECORD LENGTH EXPECTED ACTUAL 
XXXXXX XXXXXX 4 4 

THIS WILL OCCUR WHEN ERROR (BIT 1S oe COMMAND REGISTER) 

BR SYRTUs REGISTERS 15 PRINTED ALON Wn sift RECORD NUMBER 

READ DATA ERROR 

COMD Mas. REC LeneTy E ACTUAL, XAKEX ior Ges “179779 175 
TAS Mt iO NT TG BT PE, re 
SET Bal as aIEN iceeteo PES oe TT x ne 
HU [ideo BBR Ea OnE Ba tor 
READ PASS 

END OF TAPE bale 

ORV PAT PAR DEN RECORD LENGTH 
ee eee NS 1276 9=M-MAX . 

Sik TAS MOH «2 
NON RECOVERABLE ERRORS = 0 
ON UNIT 3, USING PATTERN 4. ODD PARITY, CORE DUMP, READ MODE 
et 276 REC oF VBRYING LENGTH (4 TO 1024) WERE 

5 QYRING THAT TIME 2 READ STATUS ERRORS AND. 1_DATR 

Ric He Eas ae rie Se TE 

Le 
4 

—
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6.3 ERROR RECOVERY PROCEDURES 

6.3.1 WRITE ERROR RECOVERY 

THE PROC TO RECOVER FROM A WRITE ERROR IS DETERMINED BY THE FOLLORINE: 
A. IS IT A “WRITE ONLY” TEST OR WILL THE DATA BE READ? 

B. IS “WRITE STATISTICAL RECOVERY” SELECTED (SW 6=1)? 

C. IS “DELETE WRITE WITH XIRG” SELECTED (SW S=1)? 

6.3.1.1 fe i iri A_“WRITE ONLY" TEST a: fe TE EmROR 15 SIRPLY COUN ae 
ELECTED (SW 6=0) 

ARO SHE PROCEEDS ie THE NEXT RECORD 

6.3.1.2 IE IT 15. pena AND “HR TE TATI OG: mo. ng 

A RECOVERY SEG RY BACKS 4 CORCE FORLARD 1 RE 1 RE 

REPERTED UF TO UP T ie Ba vette age pens srs, of ve 
Sours ae NOT 

Ag nen eS " ‘Silico Use 
ATED TO RECOVER FROM EACH WR 

ee B BEL Len Ie xIRG- 18 NOT DELETED (Su S20) 
oe T TO DOA “arte Te hee 

I ante TO oH WITH WA “EAGOUNTERED TF FAILURE TO RECOVER 
AT THIS POINT SHOULD RESULT IN A READ ERROR DURING THE READ PASS. 

6.3.1.4 fr TT ee 8 ma ae? ie TESTO Te ae ae 15 yl 

ste. PRoche WIL Ley RECOVER ONLY BY REURITING. FE 520) 
RECORD MZ WITH H EXTENOED INTE Mine RRECORD pies LUE TO RECOVER 

-
~
 

6.3.2 READ ERROR RECOVERY 

BRE ERR Sen aa coer i My ae Pe ee ee 

at See il nce e © THA TCO. a bal 
SCOPING pueOReS + ve bad ERROR Pei IT afk CONSTI onan, 
RECOVERABLE” WILL CONTINUE WITH THE 

y. RESTRICTIONS 

_ NONE 
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MISCELLANEOUS 

TAPE LENGTH 

SINCE EACH OF THE TESTS DEPEND ON west THE “EOT™ ee 

Cay haben a aaah le 
MA Meerens .: ae ae a rae SIE ee a bat te REL eLieen.ivy 

arte is eee ete He APES OF er 
ACT EVE: Statp GPP FEE are THPE, FR e -r 
MARKER. SO THAT THE oAee ies E once 1 

BOT" MARKER COULD BE PLAbED 7B T RPEROX- 

IVE YOU THO TAPES, CARE. MUST BE EXER RCISED MEN POUNTING THE. TAPE 
TO BOSS TION IT At IT AT Siac” PROPER “ Bbf eR 

MEMORY AVAILABLE 

THE PROGRAM REQUIRES 4K OF MEMORY. IF 8K IS AVAILABLE, 
STARTING T OGRAM A SS 200 OR ei0 WILL EXPAND THE WRITE 
BND READ BUFFERS CO THAT RINTRUM LENGTH RECORDS WILL BE 
8 BYTES AND MAXIMUM LENGTH RECORDS WILL BE 2048 BYTES. 

PROGRAM DESCRIPTION 

GENERAL DESCRIPTION 

THE - oie A 13 ah GNED te I ours, “WRITE™ AND 
“READ” AND A S OF MINOR MANIPULATING UNIT 

Pi hte PETE he BR NTH rere 
LOWEST 

BEEN pe veceed. THIS PROCESS IS REPEATED UNTIL ALL UNITS REACH 

TEST O . 

THIS S A “WRITE ONLY” contrive uy proceD us IS TO WrITE El metoe 
REPEAT FOR ALL wile... EOT. wat MODE OF NONSTOP 
(WMO=0) WILL NOT BEAN OFrEEC rive. SELeet oN ope HIS _TEST BECAUSE 
pa WRITE ROUTINE IS EXIT TER EAC ORD TO Ce TERN INE IF 

* ANY OTHER UNITS ARE SELECTED. READ NODE CRNO) HAS NO EFFECT ON 
HIS TEST. 

TEST 1 

THIS IS A “WRITE ONLY” TEST SIMILAR TO TEST O EXCEPT A SEQUENCE 
OF 2S& RECORDS IS WRITTEN ON EACH UNIT BEFORE CHANGING TO THE 



H0e 
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809 NEXT UNIT. READ MODE (RMO) HAS NO EFFECT ON THIS TEST. 
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TES. 2 

RECORDS, On Eni UNIT, Then GRCKSpRGE 2b RECORDS Gu aCe UR 
HEN REPEAT THE SEQUENCE 

OAT are oniree ORD AT ore 

TEST 3 

efed® GeckSEe RGAE octtns CS EPEEP ER CSc rh 
GER? THE TSEOUENCE UNTIL. ALL UNITS ARE AT EOT. WRITE MODE OR 

READ MODE OF Who=0°0 OR URHO=O) WILL NOT BE EFFECTIVE 
FOR THIS TEST. 

TEST 4 

THIS IS A READ” TEST. IT IS SIMILAR TO TEST 2 EXCEPT 
unis slit CHENGED BET TWEEN EACH RECORD DURING WRITE, BACKSPACE 

MODE OR READ MODE OF NONSTOP (WMO=0 OR RMO=03 
IEE Reo BE We CTIVE FOR THIS TEST. 

TEST 5 

THIS IS A “READ ONLY” TEST. THE PROCEDURE IS TO READ 1 RECORD, 
REPEAT FOR ALL UNITS, AND CONTINUE UNTIL ALL UNITS AT EOT. 

MAIN PURPOSE OF THIS T ¢ 3 z D
 z ‘3 = 2 3 

= 0 
PATTERN AND RECORD LENGTH senENS MUST BE T THOSE 
TO WRITE THE DATA ON TAPE. Y OF THE OTHER cers. a THRU 4) 
CAN BE USED TO GENERATE THE DATA. 

LISTING 
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STATUS AND COMMAND REGISTER BIT ASSIGNMENTS 

COMMAND REGISTER 

ERROR 

DEN 8 00 = 200 BPI 7 TRACK 
DEN 5 Oi = 556 BPI 7 TRACK 
POWER CLEAR : 

PARITY — 0=000 1 = EVEN 
UNIT SEL. BIT 2 
UNIT SEL. BIT 1 

ET ao FRIERRUPT ENABLE 
ADDRESS BIT 17 
ADDRESS BIT 16 

_ FUNCTION BIT 2 09 = OFF LINE 

FUNCTION BIT 1 O10 = WRITE 
FUNCTION BIT O O11 = WRITE EOF 

| STATUS REGISTER 
ILLEGAL COMMAND (ILC) 
END OF FILE (EOF) 
CYCLICAL REDUNDANCY ERROR (CRE) 
PARITY ERROR (PRE) 

BUS GRANT LATE (BGL) 
Aa OF Nie) (EOT) 

CORD LENGTH ERROR (RLE) 

BAD TAPE ERROR (BTE) 
NON _EXISTENT MEMORY (NXM) 
SELECT REMOTE (SELR) 

BEGINNING OF TAPE (BOT). 
7 CHANNEL (7CH) 
SETTLE DOWN (SDWN) 

SI BP 
APE UNIT READY (fur) 

SPACE FORWARD 

t
t
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uv
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% 
~TITLE TM-11 DATA RELIABILITY 7 TRACK 
Revises oebt ert.) abSeRUIGER EQUIPMENT CORP., MAYNARD, MASS. 01754 

T 1972, JIM LACEY 
REVISED FEB” fark: SRN PLATUKIS 

; REAAAAAAAAEAAAA HEA AAAAA LA RLLA AER E REL RR ELLA LARA AA LARA ELAERE 

;NOTE: ms PROGRAM HAS BEEN MODIFIED TO WORK WITH OR WITHOUT 
; HARDWARE SWITCH REGISTER | 

; RRRRAAAARALARRLAARA REALL A RE LARA KEELER ALE LALA ALAA RELA RELEASE 

RO=%0 
R1=%1 
cs 
‘eae 

Rian 

os 
;TRAP CATCHER IN UNUSED LOCATINOS 0-476 

.ENABL ABS 

5 RHARAALALELA RELA ALL ALA ASHLEE LE 
SOFTWARE SWITCH REGISTER LOCATION 
| SESESERLEREEEEEEREESEEEEREOEESES 

biSPReG: 0 
SWREG: O 

=200 
JMP AUTOST 
JMP MEM4K 
JMP MEM8K 

MTS 172520 
MTC 172522 
BC 17252 
CA 172526 
cc 177776 
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001042 
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BisrLay: 177870 

TKB: 177562 

ie ieee 
MAXLEN: eat ae eK rh 
MINLEN: Recor D baee” 
WBUF : UrART NG ADDRESS OF WRITE BUFFER BUFFER 
REUF Be er taee. STARTING ADDRESS OF READ BUFFER 

STACK =S00 

TEMPORARY STORAGE AREAS 

\ 

DRVADR: 
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1014 00656 001106 
1015 000660 001152 

000662 1016 001216 
101g 000664 O0lebe 

1 13 000666 (00 
1020 000732 
1021 000732 000000 
Hid 000776 

ipey "7 Dor oNe 
10eS 001042 900000 
1026 001106 
1027 001106 000000 
ine 1 
1 001152 
1030 001216 
1031 001216 00 
1032 001262 
itsd O0le262 00000 
1034 001326 
1035 001326 000000 
1036 001330 
1937 001332 000000 
1038 001334 000000 
in 001336 000000 

1041 001340 9000000 
1042 001342 00000 . 
1043 001344 000000 
1044 001346 000000 
1045 001350 000000 
1046 001352 000000 
1047 001354 000000 
1048 001356 000000 
1049 001360 000000 
10S0 001362 000000 
1051 001364 
1052 
1053 
1054 001366 012706 00 
1055 001372 Ole767 177777 

i Bie tee tee 
1058 eye . 012767 2 fe 
1059 .00i4e2 012767 000003 
1060 Lise 012767 123456 
ines 1436 012767 176543 

1063 OO1444 012737 001462 
1064 001452 005767 Oeee7e 
1065 001456 000240 
1066 001460 000413 
1067 O01462 022626 
1068 001464 Ole767 000004 
1069 001472 012767 002000 

177150 - 
17 
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DYTAB 
DSTAB 
DETAB 
07TAB 

DOTAB: O 
=DOTAB+44 

DiTAB: 0 
.=D1 TAB+44 

peTaB: O 
. =D2TAB+44 

p3Tas: 06 
. =D3TAB+44 

DYTAB: O 
=D4TAB+44 

pstas: 0 
.=DSTAB+HY 

peTAB: 0 
.=D6TAB+44 

o7TaB: Oo 
-=D7TAB+44 

 CHARIN: O sCHARACTER JUST INPUT 
‘NUMTST: 0 ‘NUMBER .OF TEST 
PARAM: 0 TEST PARAMETERS 
TSTEX: 0 :POINTS TO TEST PARAMETERS TO BE EXECUTED 
TEST: 0 ‘CONTAINS CURRENT TEST NUMBER 

TSTTBL: O TEST TABLE 
0 ?UP TO 10 TESTS CAN BE SELECTED TO 
; 3BE RUN IN CONSECUTIVE ORDER 
4 

0 
0 
0 

AUTOST: MOV uSTACK sP 
MOV ATS 
MOV s3e3e5, TSTTBL 
MOV #40752, TSTTBL+2 
MOV #27752, TSTTBL+4 
MOV #3, NUMTST 
HOV #123456, LONUN PRIME RANDOM NUMBER GENERATER 

DETERMINE THE SIZE OF “tHe HRITE AND READ BUFFERS. 
MOV NXMRET SETUP NXM VECTOR 
St SUFFERSANGE. "OVER 4K OF MEMORY? 

BR OVERYK ;BR IF YES 
NXMRET : CHP (SP)+. (SP)+ Bop THE STACK 

177036 
177026 

#4, MINLEN 
MOV #1024, ,MAXLEN r 

i 
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1070 001500 012767 015750 

ae ut Hs Belle Hises pao 
1074 O01Se4 012767 017750 
1075 ; 
10 
1 

ies 
bag 001532 012737 000006 
1081 001540 012777 010000 
1082 001546 005067 177000 
1083 015 S067 177002 
1084 001556 012700 200 
1085 001562 105777 176714 
1086 001566 popos3 

Hee Gere Gite ines 
1089 oleae Need 000100 
1080 001610 001003 
1091 O016le 005302 
te 001614 72 
1093 001616 4le 
109% 001620 032777 000020 
1095 0016e6 001406 
1096 001630 032777 OO0004 
1097 001636 001002 
1098 001640 QS0067 176714 
1099 OO1644 105267 176703 
1100 001650 000241 
1101 teed 
1102 001654 001345 
1103 
1104 
1105 OO1656 Ole 013105 
1106 O0166e 104404 
1107 001564 016702 176640 
1108 001670 1044e 
1109 001672 016702 176630 
1110 001676 1044e6 
1111 001700 005767 176654 
lile 001704 001002 
its 001706 000167 000160 

1115 
1118 001712 012702 013201 
111 wae then 4 
1118 001720 105067 012024 
1119 001724 012701 013750 
1120 001730 Ea 
1183 001732 . Ole70e 000200 

1123 | 
1124 0017 os021 
lieS 001 

me ee ees 

177026 

1FPo08 
177002 

000004 
176734 

176704 

176670 

176652 

176642 

- 

740 s oooo4o... 
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geUTTERY LOGY. , RBUF 
ei 

a3, IN 
REO SRRILEN RBUF 

s DETERMINE VORIVES TO BE TESTED. 
if cogs cen NE SELECTED 

OVERYK: : 

3. IT IS HRaTE ENABLED 
tU.SEL: MOV 

MOV #10000, aNTC 
CLR DRVSEL 
CLR MSBITS 
MOV #200, RO 
TSTB = ANTC iis 
BPL IDSELF 

NXT. TU: MOV DRVSEL, aMTC 
MOV #20, ,Re 

USSTST: BIT #100' JNTS 
. BNE uss. OK 

DEC R2 
BGT USSTST 
BR NO. SEL 

USS.OK: BIT #20, aMTS 
EQ NO. SEL 

BIT #4, IMTS 
BNE NO: SEL 
BIS RO. MSBITS 

NO. SEL: INCE DRVSEL+1 

ROR RO 
BNE NXT. TU 

;G0 SELCT DRIVES 

; SET Mag CATCHER 
SPUR CLR 
CLEAR DRIVE TABLE 

;RO=DRIVE 0 

;BR IF_NO CU RDY 
SELECT A DRIVE 
SETUP Re FOR WAIT LOOP 
DOES DRIVE EXIST? 

IF YES 

;DRIVE IS NON-EXISTENCE 
:1S Tale DRIVE 7 OR 9 CHN? 
:BR IF 9 CHN. 
31S WRITE LOCK ON? 
:BR_IF Yee 
PUT DRIVE INTO TABLE 
SINC. THE DRIVE NUMBER 

BR IF-NO BEEN TESTED FOR EXISTENCE? 

;TYPE-OUT NAME OF PROGRAM AND MIN. AND MAX. RECORD LENGTHS. 
#MSG10A, Re {DSELF: MOV 

TOP 
MOV MINLEN, Re 

MAXLEN, R2 

TST MSBITS 
BNE .+6 
IMP START 

sTYPE-OUT THE DRIVE/S TO BE TESTED 
Noy #MSG10B, Re 

CLRB BUFFER 
MOV #BUFFER,R1 
CLR RO 
MOV #200, R2 

;FORM AND SAVE DRIVE NUMBER FOR TYPE-OUT 
CLRB (R1}+ : 1 
MOVB #’ ,(RL)+ 

;PRINT MIN. LENGTH 

;PRINT MAX. LENGTH 
suas pny erives SELECTED? 
RI 

;NO--GO HAVE OPERATOR SELECT DRIVES 
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oooscc 

5 123456 
| iga38 

~ G12503 

RELIASILITY 7 TRACK 

030267 176610 
00140S 

dob08s 

000007 

000109 
013750 

001074 

7? 900004 , 
002000 
018750 

000010 
004000 

176432 

600015 

176514. 

176376 

000734 
000070 

000060 

176316 

000077 

000270 
177076 

O00 
177065 

176455 
176446 
176446 

005302 
005276 

177170 

177140 

177130 

176310 

177102 

; MODIFY 

B03 
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BIT R2, MSBITS :DID THIS DRIVE NUMBER EXIST? 
BEQ SZEROS :BR IF NO 
MOV RO, (RI) :YES--SAVE THE NUMBER 
BISB. 8°, (R1)+ MAKE IT ASCII 
MOV a’. (RL)4 COMMA je 
cLe :POSITION DRIVE BI7 
ROR R2 
INC RO :UPDATE DRIVE NUMBER 
CMP RO, 8? LAST 
BLE LOOPER :BR IF NO 
CL (Rl) SET EOM 
MOV #’3,-(R1) :CR & LF 
MOY #BUFFER, Re :TYPE THE DRIVE/S SELECTED 

IMP EXECUT -GO START TESTING 
RECORD LENGTHS AND BUFFER AREAS FOR 4K. 
MOV MINLEN : #4. MI 
MOV #1024. .MAXLEN 
MOV sGUFFER* 1024. , RBUF 

T 
BF CORD LENGTHS AND BUFFER AREAS FOR ak. 
MOV #8. ,MINLEN 
MOV #2048. , MAXLEN 
MOV BGUFFER*Z0NB. , REUF 
CLR ATST :NOT AUTO START 
HOY #STACK, SP INITIALIZE STACK 

MOV 8123456,LONUM  ;PRIME RANDOM 
MOV #76543 HINUM + AOMBER GENERATOR 
MOV. - aMSG1,Re : 
TOP sPRINT ‘SELECT DRIVES’ 
CR MSBITS :CLEAR SELECTED DRIVE INDICATOR 

4 

MPB 315. CHARIN WAS CHARACTER A CARRIAGE RETURN? 
BNE SELO! :NO 
TST MSBITS YES, WERE ANY DRIVES SELECTED 
3E9 poets iNO | 
BEQ Ss SEL TST sYES NOW SELECT TESTS 
INP EXECU 
CMPB =s-«#70, CHARIN :1S CHARACTER A VALID NUMBER 0-77 
BLE SEL :NO, PRINT =?" 
CPB —s-#G0. CHARIN 1S CHARACTER A VALID NUMBER 0-77 
BLE vaLt{D YES 
TSTB aTPs 

MOV #’?, aTPB :PRINT °?° 
va 4 

#270, CHARIN ;MASK OUT NUMBER 
COMB = CHARIN 
MOV sINITIALIZE BIT POSITION FOR DRIVE 0 

aes Gren IN NAVE ORIEN OF ERURL TO ZERO 
ASR RO ‘HOVE BIT EoStTTSN e Nest ORIVE 
BR VALI :TRY AGAIN 
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176222 

176774 

176752 

176742 

176674 

176664 

176644 

176626 

176616 

03 
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VAL2: gaze RO NSBITS sCOMPARE DRIVE SELECT WITH PREVIOUS SELECTED 

B1S8 RO, MSBITS sDRIVE WASN'T PREVIOUSLY SET, SO SET IT NOW. 

VAL3:. BICS RO,MSBITS sDRIVE WAS SET, CLEAR IT. 
vAL4: TSTB aTPS 

SPL <4 
MOV #’, .aTPB :PRINT COMMA 
BR SELORV :RETURN TO WAIT FOR NEXT KEY 

“HAVE DRIVES SELECTED-NOW GET TEST SELECTION 
SELTST: MOV aMSGe, Re 

T sPRINT’SELECT TESTS’ OP 
CLR NUMTST sCLEAR T NUMBER LECTED 
MOV sTSTTBL,RO +h tal SE TEST TRace POINTER 

SELT1: WAI TKY 
gee oe ees ;WAS CHARACTER A CARRIAGE RETURN? 

TST NUMTST ;WERE ANY TESTS SELECTED? 
BEQ SELT3 : 

EXECUT ;YES, EXECUTE TESTS IMP 
SELT2: che sb CHARIN ; B CHARACTER A VALID NUMBER 0-5 

MP8 860, CHARIN IS CHARACTER A VALID NUMBER 0-5 C 
BLE SELPAT YES 

SELT3: MOV #560, R2 es 

BR SELTL __ sRETURN TO WAIT FOR TEST SELECT 
SELPAT: MOV CHARIN,RY 

SWAB éRY sROTATE TEST NUMBER INTO POSITION 
ROL RY ; 
ROL .. RY 
ROL RY 
ROL RY 
BIC #107777,R4 
SP3 -TYPE 3 SPACES 

sHAVE VALID TEST, SELECTED, NOW GET SELECTED PATTERN 

CMPB a7) ERIN 31S CHARACTER A VALID NUMBER 0-7 
BLE SEL 3 :N 
CHPB 357, SHARIN ?IS CHARACTER A VALID NUMBER 0-7 

SWAB CHARIN " $MOVE PATTERN SELECT INTO POSITION 
ROL CHARIN pers 
BIC  . 8170777, CHARIN 
BIS CHARIN, RY . COMBINE PATTERN WITH TEST 

;WAIT FOR Panty SELECTION (O=EYEN, 12000) 

CMPB —s- #60, CHARIN 1S CHARACTER=0 
EQ SELPR YES ufven PARITY 
MPB 861, CHARIN 1S CHARACTER=1 

BNE SELT3 _. $NO, HAVE ILLEGAL KEY 
BIS #400, R4 ‘YES, ODD PARITY 

SELPR: SP 
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1338 : . 
Les WAIT FOR, DENSITY SELECTION 

ies 176576 CMPB =. #62, CHARIN 31S CHARACTER=2 
1 BEQ SELON YES. DENSITY=2OOBPI 
Lev 176566 CMPB —s-s-@6&S, CHARIN iI GHARACTERSS 

ig BIS i100, T DENSITY=SS6 BPI 

: 2 : = 1248 176550 SELDNI: CMPB ri 4 em CHARACTER=8 

1 Ne sel One. SET DENSITY=800 PI 
1251 000406 BR SELDN3 
lee ? 000103 176532 SELDN2: CMPB °C, CHARIN i18 CHARACTER=C 
1 I BNE SELTS HAVE ILLEGAL KEY 
1254 76 052704 900300 BIS #300,R4 Bet CORE DUNE nD DE 
1255 002602 104430 SELON3: SP3 
1256 WAIT FOR RECORD LENGTH canes SELECTION 
1257 104400 WAT TK 
1258 O02606 122767 000060 176512 CMPB «#60 SHARIN :IS CHARACTER=0 
1259 002614 001424 BEQ SELR3 iYES RLS=MIN 
1260 002616 7? 000061 176502 CMPB #61, CHARIN 1S CHARACTER=1 
1261 002624 001903. BNE SELAL - 
lobe 002626 ooco20 1S #20,R4 mt RLS=MAX 
1263 002632 OO0415 BR SELR3. 
1264 O02634 122767 OOO0062 176464 SELRI: CMPB 862, CHARIN sIS CHARACTER=2 
1265 42 O01 BNE SELR2 
1266 O02644 052704 oo0040 BIS #40 RY ;SET RLS=MIN-MAX 

1268 pspes ease OOCOB2 176446 SELR2: CMPB SER etn 21S CHARACTER=3 
1269 SOSeES 1242 BNE SELT3 
1270 O0266e 052704 000060 BIS , :SET RLS=MAX-MIN 
1271 O02666 104430 SELR3: SP3 
le7e ;WAIT FOR WRITE MODE SELECTION 
1273 002670 104400 WAI TKY 
1274 002672 122767 OOO0EO 176426 CMPB —s- #&0,, CHARIN 
1275 002700 o1415 BEQ SELNe SET WMO=NONSTOP 
i276 O0e702 122767 O00061 176416 CMPB #61, CHARIN 
1277 002710 O01 BNE SELWI 
1278 O02712 052704 o00004 S #4, R4 ;SET WMO=START-STOP 

1504 wae res 5] 000062 176400 SELW1: CMPB SEE orn 
1281 ries Nae BNE SELT3 
1282 p027 30 052704 000010 BIS #10,R4 . =SET WMO=RANDOM 
1283 104430 SELW2: 
1284 sWAIT FOR READ NODE SE SELECTION 

iSee BOSTaE ose CO0060 176360 CMPB swt CHARIN 
1287 See ae 1417 BEQ SELAMe SET RMO=NONSTOP 
1288 002750 122767 000061 176350 CMPB —s«#61, CHARIN 
1289 002756 O01 BNE SELAMI 
1290 bo2760 000001 1S #1, R4 :SET RMO=START-STOP 
1291 64 10 BR SELRM2 
1292 126767 000062 176332 SELRMI: CMPB § &62,CHARIN 
1293 902774 O014 BEQ .+6 
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l ? 177364 JMP SELT3 
l posooe ose 704 Aooese IS #2,R4 ;SET RMO=RANDOM 
i l SELRM2: SP3 

1 HAVE ALL PARAMETERS 
l 003010 012702 912611 NOV 8SGb,R2 
1300 003014 104404 . TOP PRINT “OK” 
130 ig } 409 WAITKY WAIT FOR CARRIAGE RETURN 
: : 000015 176300 NPB #15, CHARIN 

1304 003030 000167 177332 IMP SELT3 
130 003034 105777 175462 STB aTPs 

138 riety ested 000012 175454 MOV #12, a7P8 
308 003050 1 175446 TSTB 3s aTPS 
309 003054 i BPL <4 
310 003056 Oi 000040 175440 MOV #40, TPB 
311 903064 010420 MOV RY, [O)+ 
312 ? 176236 I TST 341 TO TEST COUNT 
13 2767 hobo 176230 ¢ #10. ,NUMTST EQUAL TO TEN YET 
14 l I BEQ SELOKI | YES 
1S 102 000167 177214 IMP SELT *NO, ACCEPT NEXT SET 
& 105 12564 SELOK1: MOV ars ,R2 

17 ll2 1 T 

319 “EXECUTE SELECTED TEST 

1 
1 
: 
l 
1 
1 
i 
1 
l 
1 

i 
1320 003114 OO0SO&7 175524 EXECUT: CLR MODES s INITIALIZE MODES 

136) ppaise sae? 1340 176204 ae STSTTBL, TSTEX 
1355 ieee ot v4 reaaid 176174 EXEC: MOV JTSTEX,PARAM § ;GET TEST PARAMS 
1324 003136 016700 176170 EXEC]: MOV PARAM, RO 

t35p Boatde 619067 176164 + i OEE 
1359 niet) ree BEQ et 
1328 003154 022700 010000 CMP #10000, RO 
1329 160 001503 BEQ TEST 
1 1 o20000 MP ; 
1331 1 I Q 
1 0031 030000 CMP = ; 
1333 903174 001570 BEQ TEST3 
1334 neat 922709 040000 CMP i 

ise colt 901008 He teers 
1337 003210 167 JMP TESTY 
1338 -RETURN HERE AFTER COMPLETION OF TEST 
1339 4 Q 013705 BONE: MOV #"SG30, Re 
1340 1 TOP 
1341 1 CKSW 
1342 24 000001 175260 BIT #1 sIF BIT O=1 REPEAT ALL PATTERNS 
1343 32 4 BEd 1 

i a0 Ba t Bre #170777,RO 
1346 ooe700 bo7000 CMP #7000, RO ; REACHED PAT 7? 

1 7 001000 176052 arp OtO00,, PARAN NS +1 TO PAT 
1349 003260 000726 BR EXEC! : REPEAT 
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URITE A RECORD LENGTH SEO, 

wg wry come min HEE ruil ALS tex RENE HEY ME OREES 
oa359 ay TGOUNTERS' AND REWIND 

1 18 Te: DRV T ORIVE § ar couNTe 19 LOWEST NUMBER 

oases {7 oooow i7sico gtr 04, ROOES on Brive AT E ton 3 ool002 BNE OT 

352 20 

323 HALT sFINISHED ALL TESTS 
355 004712 - ENDAOR: JSR PC, (2) 
356 003302 000240 NOP 

= 331 ‘Ben 000002 176016 DOAGN: NBD #2, TSTEX 
360 003316 000704 BR EXEC D0 NEXT TEST 

Ex ? go0002 175316 juRiTe ie Sooe . ihre ieNTT MRLTE EVERY RECORD, NO READ PASS 
365 poaase 1 CrRALL cue ERROR’ COUN ERS AND REWIND 
366 00333 104416 GENPAT RERATE. PRT 
36 ck 104i TO: - DRY *RE IVE SE Pe TION TO LOWEST NUMBER 
368 003334 1 1 TOA: MVCTRS iReoer 0 DRIVE COUNTERS . 

. 33% 000040 175300 rT #40, MODES + THIS DRIVE AT EOT? 
TOB YES, SKIP WRITE 

1 l WRITIT *WRITE 
$78 003350 104406 SVCTRS :SAVE DRIVE COUNTERS 

374 003352 10442; TOB: HGDRV sANY MORE DRIVES SELECTED? 
375 003354 boczes BR as ;YES 
376 003356 004767 001452 JSR PC, ALLEOT "ARE ALL DRIVES AT EOT? 
377 003362 000762 BR TO’. :NO , 
378 003364 000167 177624 “a IMP DONE YES, EXIT 

380 aie cee jut Te RECORD LENGTH SEQUENCE, GO TO NEXT DRIVE, CONTIN reise FOr. oN ALL DRIVES. 

aes Bossee Spaas gtance ae A ERROR 00 QUNTERS ‘AND REWI 
3 Seaaos Tt Tl REP DRV ats SELECT TION TO LOWEST NUMBER 
385 iets 104414 | TIA: MVCTRS rove ie ae 
38 03e767 000040 175230 BIT #40, MODES i oe DRI PUNO 

14% 001002 Tl S, SKIP WRITE 
398 003416 1 WRITIT WRITE 
383 1 SVCTR >SAVE DRIVE COUNTERS 

22 1 T1B: SNEORY "ANY MORE ORIVE SELECTED? 
391 003424 00076 BR T | *YES 
=m nee 7? 001402 ae PC, ALLEOT ARE ALL DRIVES AT EOT? .. 

331 000167 177554 DONE ;YES EXIT : 
3% 

e 
‘oh 
403 
404 
40S 
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MIDS Beaase -TOMHDE : Sate IVE C 
dB et 8 Tee: 2 ae MRrveRe EPP ecTED? 

1409 Oo3474 00076 BR T2A 
1410 4 Tec: MVCTRS hy a Re afoul TERS 
141 7? 900020 175136 BIT #20, MODES TH E0T? 

tis 10 iad 005208 aoe Be WD regal ca: 
1414 mosey 1Osog eoerRe es Pace COUNTERS 
1415 16 1 T2D: CHGORV SANY MORE DRIVES SELECTED? 
141 BR T2c YES 
141 14 T2E: MVCTRS STORE ORIVE COUNTERS 
141 7? 900020 175112 BIT #20, MODES es THIS READ AT EOT 
rhe 003532 001001 BNE Ter 7 SKIP READ 

tis rie’ 1 TOF: arated i EER DRIVE COUNTERS 
1422 bO3S4 1oaee CHGDRV ; ANYMORE DRIVES SELECTED? 

tisd mass oes 001264 Fe, pee ALLEOT toe ALL DRIVES AT EOT? 
tie SO eat BR T2’ NO 
tee 003552 000167 177436 - IMP DONE YES EXIT 

14 

tq 7 00006 175060 jueile ONG JRECORD, CHANGE DRIVES, BACKSPRCE, CHANGE ORIVES, READ, CHANGE ORIVES 
1431 ppseea tant CLRALL fine ERR “COUNT ERS AND REWIND 
1432 003566 104416 GENPAT *GE 
1433 003570 104410 13: RSFDRV :SET NERRIVE. © CTION TO LOWEST NUMBER 
1434 003572 104414 . TBA: . MVCTRS *RESTORE DRIVE COUNTERS 
1435 003574 767 oooo40 175042 BIT #40, MODES 1S THIS DRIVE AT EOT? 
1436 003602 001 BNE 738 YES, SKIP WRITE 
1437 003604 104sge WRITIT : WRIT 
1438 003606 1 SVCTRS >SAVE DRIVE COUNTERS 
1439 003610 104422 T38: CHGDRV *ANY MORE DRIVES SELECTED 
1440 003612 000767 BR T3A YES 

1442 003614. 1u4414 T3C: MVCTRS sRESTORE DRIVE COUNTERS 
1443 003616 7? 000020 175020 BIT #20), NODES aS THIS VE a re T 
1444 1 T Rp eBake 

tae BOSE rahe — T30 - futtRe ck COUNTERS 
tae need at 7 in ov SELECTED? 

ie Toeaaa T3€ ™ WRETRS ST TERS 
1450 iets Gae767 000020 174774 "BIT #20, MODES i HIS DRIVE, cou 
1461 20 ' 1001 BNE T3F = 

1425 niet {pape TH: SVCTRS iss rea DRIVE COUNTERS 
145s 003656 0442 - HGDRV ANY MORE DRIVES SELECTED 

{dee BOSEES BOSTE? OOLLMG JSR PC ALLEOT ‘ARE ALL DRIVES AT EOT? 
1457 003666 BR 
1458 003670 000167 177320 IMP DONE YES, EXIT 

1460 ; TESTY 
1461 ;WRITE RECORD, CHANGE DRIVES, REPEAT FOR RECORD LENGTH SEQUENCE 

4 
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tues 74 7? 000008 174742 ifeta: rete” ‘ peeves, REE XIT URIT WRITE EVERY RECORD, DO READ PASS tes EB ie cx. ae 
1 : 000014 175422 BIT #14, aTSTEX 
1466 712 O01 BNE T4 
146 4 900007 174722 BIC #7, MODES 
1468 : 7? 00000S 174714 ‘s Is #5 , NODE 5 EXIT WRITE. WRITE AFTER RLS, DO READ PAS 

1396 hiked iia THA: ReeoRy HEEY ORivE SEL SeLecr iG oh 19 O POEST N NUMBER 

is7e Boast Ole 75? 174662 174662 “MOV RECORD, MRRECR ; SAVE RECORD 

i , BERTH RRTFoRE SPER 
14 : Be, 000010 174664 BIC #10, MODES Th B IcaTE RLS END 
14 104410 THC: RSFORV >SET DRIVE SELECTION TO LOWEST NUMBER 
1478 003762 iowa THD: MVCTRS *REST ORE DRIVE COUNTERS 
1479 003764 767 o00040 174652 BIT #40, NODES 1S DRIVE A Te 
1480 003 601919 BNE T YES, SKIP WR 
1481 003774 016767 174626 174560 MOV WRRECR, SVRECR SAVE ST TART OF RLS 
1482 poaoae 1 WRITIT tWRIT 
1483 bo4004 01676 174552 174614 MOV SVRECR, WRRECR RESTORE ST START OF RLS 

lyse SoMpta | toudee THE: RHCORY HANFORE DR DRIVES SELECTED? 
14g? SONbER paeze? Bir wi 1487 ? 000010 174616 BIT #10, MODES ‘ane WE AT END OF RLS 

is Gees Teun a: 1489 104414 THF: MVCTRS RESTORE IVE COUNTERS 
1490 032767 000040 174604 BIT #40, MODES SARE WE AT EOT? 
1491 1747 BEQ THC ?NO 
1492 104422 CHGDRV _. ANYMORE DRIVES SELECTED? 
ie 004044 000771 ER TUF ; YES 

1495 | 
1496 OO4O4% 104410 TYG: RSFDRV T ORI ECTION 19 LOWEST NUMBER 

ee I ces sew ogy its) MR RE ' je 

1499 OO4D6C obiobe T4J’ ie, "Ebene 
: 767 O04634 J 

TYJ: eytTRe 
1 ; econ a “OeIVE counters SELECTED? 

pRY iat ate VE gtk TQ LOWEST NUMBER 
14 THL: MVCTRS pr SON TERS 
7 000020 174536 BIT #20, MODES iis. TH AD AT EOT? 

3] BNE TN Mr ats READ 
767 174514 174506 CMP LESACR, RECORD Have WE READ LAST RECORD WRITTEN? 

174504 174434 MOV LASRCR , SVRECR ps LAST RECORD 
th, 7 000003 175176 OM #3, PARRA $15 Rem MODE NONSTOP? 

Bieze 174462 174464 MOV RECORD, LASRCR 
005267 174460 INC LASRCR ihe TO LAST RECORD WRITTEN 
Weeee. T4M: READIT Bae 
16767 174404 174450 MOV SVRECR,LASRCR RESTORE LAST RECORD WRITTEN 

104406 SVCTRS ;SAVE DRIVE COUNTERS 

aa
aR
an
e 

BS
 

se
es
se
es
sr
ee
aa
ae
as
 

BO
S 

ER
ER
BT
SR
 

eo
 

or
 

N
e
 3 re
re
 

=
 

0 
0 

bo
 
b
o
 
ge
 

N
O
M
 
£
W
U
e
H
O
 

C
N
U
N
U
U
T
U
u
U
t
 



TM=11 DATA RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE 34 
OZTMCC.P11 C. 

151 1 22 THN: HGDRV s BNYNORE DRIVES SELECTED? ES te ee roe eg 
1521 158 7? 174434 174426 CMP ASAE RECORD are arene ao 
1522 176 001336 BNE THK 
1523 lowe? CHGDRV ANY WORE DRIVES SELECTED? 
1 s SR T4P 
152s : 004767 000624 JSR PC ,ALLEOT he ALL DRIVES AT EOT? 

156? ee eit 176776 Fhe DONE YES, EXIT 

1589 : TESTS 
l *READ ONLY 
1531 “RANDOM PATTERN INVALID EXCEPT FOR SPECIFIC CASES 
1532 oO4216 OS2767 o00002 174420 TESTS: BIS MODES 
1533 O04224 104420 fan ALL CLEAR ERROR TGOUNTERS AND REWIND 
1534 226 10441 RENpat *GENERATE PATTERN 
1535 230 012767 177777 o00240 TS: MOV #-1, TSFLAG ‘ENABLE EXIT FROM WRITE ROUTINE 
1536 O04236 104402 WRITIT “ENTER WRITE ONLY TO INITIALIZE RECORD SEQUENCE 
1537 240 ? 000010 174376 BIT #10, MODES ARE WE AT END OF RLS? 
1538 246 O01 BEQ TSA * YES 
1539 2S 767 001404 ISR PC, TESINC SEE IF RECORD LENGTH SHOULD BE CHANGED 
1540 16767 174344 000216 TSA: MOV RECORD, TSINC 
1541 004262 ? 174336 CLR RECORD 
1 004266 ? 10 174350 TSB:  §8IS #10, MODES s INDICATE AT START OF RLS 
1543 004274 104410 RSFORV :SET DRIVE SELECTION. T9 LOWEST DRIVE NUMBER 
1544 04414 TSC: MVCTRS * RESTORE DRIVE ¢O COU 
154s 300 7 000020 174336 BIT #20, MODES 315 THIS DRI 
154 004306 001007 BNE TSD YES 
1547 004310 016767 174310 174312 MOV RECORD, LASRCR 
1548 004316 066767 000156 174304 ADD TSINC,CASRCR § ;CURRENT RECORD + SEQUENCE LENGTH 
1 004324 1 SVCTRS ;SAVE DRIVE COUNTERS 
1550 O04326 104422 | TSD: CHGDRV ; ANYMORE ? 
1551 $20 000762 BR TSC :YE 
1552 104416 RSFDRV 3SET DRIVE SELECTION TO LOWEST NUMBER 
1553 334 104414 TSE: MVCTRS *RESTORE DRIVE COUNTERS 
1554 336 O32? 7? 900020 174300 IT #20, MODES 1S THIS DRIVE AT EOT? 
1555 004344 001021 TSG Yes 
1556 004346 016767 174256 174206 MOV LASRCR,SVRECR SAVE END OF RLS RECORDS 
1557 Dousoy Ose 7 000003 174750 BIT #3, PARAM 1S READ MODE NONSTOP 
1558 I -BEQ T iVES re) 79 END RLS 

lees Gore Guecer IEEE ER SRRMLASROR HIDE TP ReaD AFTER Oe RECORO. Teer poNa7e SF: REAR tReaB* 
1562 OO4400 016767 174156 174222 MOV SVRECR,LASRCR RESTORE END RECORD 
1563 OO4406 104406 mee SVCTRS *SAVE DRIVE COUNTERS 
1564 OO4410 104422 TSG: CHGORV iANY MORE DRIVES? 
1565 o04412 BR TSE ;YES 
1566 O04414 767 OO0414 ISR PC, ALLEOT ALL AT EOT? 

a4 pease 167 176566 RR 5 iNO 
1268 SOuSe 104410 TSH: FDRV iSeT BATE ERECTION TO LOWEST NUMBER 

ter) powuae Oee7e? 174166 174170 ~' CHP REKORB,LASRCR BRE KE AT'END OF RET 1275 Bowwas 01063 | REL iN 
1573 004442 042767 O00010 174174 BIC #10,MODES : YES, 
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177662 

173746 
000200 
173724 
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173714 

173710 
173676 
174440 

174162 

174034 

173736 
173730 

173702 

173662 
174422 

173644 

MACY11 27(732) 10-SEP-76 12:19 PAGE 35 

TSK: . CHGDRV sANYMORE DRIVES SELECTED? 
BR TS sYES 
BIT ry , MODES iar END OF RLS? - 

JSR PC, ALLEOT "ALL DRIVES AT EOT? 

MP DONE YES, EXIT : 
TSFLAG: p 
TSINC: 

-SAVE DRIVE RECORD AND ERROR COUNTERS 
vet CTR: JSR PC, CTRDEX 
SVC1: MOV CONS (1)+ 

CMP #ORVADR, RO 
BNE SV Cl 

RESET DRIVE COUNTERS BACK INTO PROGRAM 
AVETR: JSR PC, CTRDEX 
MVI: (134. (0)¢ 

#DRVAOR, RO | = | 

RTS 1 
{SET_UP POINTERS afior MOVE AND SAVE COUNTERS 
ETRDEX: MOV WRCHEK , RO 

MOV VADR; R1 
ADD sDRVADR 
ADD CDRIVE, RI 
MOV 1,R1 
RTS PC 

*CLEAR ALL DRIVE COUNTERS 
CLRAL: RSFORV 
CLRI: JSR PC, REWIND 

ISR PC’ CLRTBL 
VETRS 
HGDRV 

BR LRI 
BIS #10, MODES AT END OF RLS 

el 
-RESET DRIVE SELECTION TO LOWEST NUMBER 
RSFDR: CLR CORI VE ;START WITH DRIVE 0 

MOV #200, CORVBT ‘BIT FOR DRIVE O 
RSF1: BIT RSBLTS, CORVGT iJ DRIVE SELECTED? 

iN RBRIVE 3NO + 1 TO DRIVE 

ROR CORVBT sROTATE DRIVE BIT 
BR RSF 1 ; REPEAT . 

RSF2: MOV CDRIVE , COMAND ‘ 
SWAB  COMAND 
STB PARAM ;SET PROPER DENSITY BITS 

BIS #40000, COMAND 
BIT #100, PARAM 
BEQ .+10 
BIS #20000, COMAND 



A RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE 36 
2D
 

m
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004720 032767 O00400 174404 BIT #400, PARAM ;TEST PARITY SELECTED 

ite Oss 7by 004000 173626 Bis itt, conano SEVEN 

;SELECT NEXT DRIVE IN SEQUENCE 
-+1 WORD TO EXIT ADDRESS IF sek ag TESTED 

pou74o ? 173624 CHGOR: INC CDRIVE TO DRIVE NUMBER 

me 00 , 173614 ROR ORVBT VE MASK BIT OVER AC Spaces Spi pe4 Be AOE Tf Rone ORives SerECTED 
004754 104410 RSFDRV sRESE! DRIVE SELECT TO LOWEST NUMBER 
004756 062716 oo000e ADD #2, SP + 2 TO SKIP OVER FIRST EXIT 
004762 naira RTS PC 
OO4764 036767 173576 173566 CHG: BIT CDRVBT, MSBITS 
004 001762 BEQ CHGDR 
004774 000727 BR RSFe 

REWIND DRIVE TO BOT 
004776 105777 173500 REWIND ant C 
o0so0e 10037 * OBL :WAIT FOR CONTROL UNIT 
005004 O16 173554 173470 MOV Conan, anc *SELECT DRIVE 
O050i2 006077 173462 . ROR ant S 

Bene besaoe 16 175" 2:té«<éiaS sé ae SREMIND READY Be Qoepee poirey | Hoo140 BUR Pe, QoHALT ; 
005032 000207 RTS sEXIT 

-ARE ALL DRIVES fy END OF TAPE 
ps3 104410 ALLEOT: RSF ORY 

104414 ALLI: MVCTRS | 
005040 032767 O00060 173576 BIT #60, MODES sAT EOT? 
0S046 001403 BEQ ALLEOS 
Oo50s0 044 + DONE ALL DRIVES? 

I BR ALLI : NO 
005054 000431 
BOSOSE 1043136 ALLEOS cKSH 
05060 032 000400 173424 #400, ISWR ; TEST SHITCH 8 TO EXIT AT END OF SEQUENCE 
005066 001426 Q ALL2 NO, GO 10 EOT 
005070 032767 OO0010 173546 IT #10, MODES AT END OF SEQUENCE 
005076 O0142e2 Q ALL NO, EXIT, DON’T DUMP ERROR COUNTERS 

. “DUMP ERROR COUNTERS ON ALL DRIVES 
005100 104410. ETROMP: RSFDRV 
005102 104414 MVCTRS 
005104: 005767 177366 TST TSFLAG 
005110 001007 BNE CTRDI ;DUMP READ ONLY 
005112 004767 001100 JSR PC, ENDTL = 

Spe t ep : 7? 000004 173516 cee #4, MODES READ PASS SELECTED? Bis brie He 
1 003112 CTRDI: JSR PC, RNOTP1 

005134 104422 CDMEND: CHGDRV ;DONE ALL DRIVES 
051 36 S007 BR CTROMP+2 :NO 

1 16 oo0002 -ALL3: ADD #2, (6) ‘INCREMENT RETURN POINT 
005144 000207 ALL2: ARTS FC 
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000014 
173322 
173260 
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03 
MACY11 27(732) 

CLEAR READ AND WRITE TABLES 
CLRTBL: MOV aur RO 
CLRT1: CLR 

che Boxes 

BIC #70, MODES 
RTS PC 

INTERRUPT ENABLE 
GOWAIT: MOV #20 acc 

* MOV SWAIT 
MOV sau ST V 
BIS #101; aMTC 

SWAIT: WAIT 
MOV #340, 9CC 
RTS PC 

GWl: MOV 8240, SWAIT 
RTI 

- WRI ITE RECORD SECTION 
WRITI: TST RECORD 

BNE NOINCR 
MOV MAXLEN, STRLEN 
MOV #-4. BLKING 
BIT #20: PARA 
BNE Wi 
MOV MINLEN, STRLEN 
MOV #4. BLKINC 

Wi: MOV STRLEN, WRTLEN 
BIT #40, PARAM 
BNE NOINCR 
CLR BLKINC 

NOINCR: MOV RECORD, WRRECR 
TST TSFLAG 

Q +4 
TS PC 

CLR WRPASS 
STRTOP: MOV COMAND, aMTC 

TSTB = aMTC 
BPL 4 
ROR aMTs 
BCC | 

NONSTP: MOV WRTLEN, JBC 
NEG aac 
MOV WBUF, ICA 
BIS #4, aT 
oR PC, GOWAIT 

;RETURN HERE AFTER’ INTERRUPT 
MOV aMTS, STATRD 
TST TC 
BMI ERROR 

a mY GeR 
ADD #WIRCHEK , RO 
INC RO 

10-SEP-76, 12:19 PAGE 37 

0, WAIT FOR aT ERIO 
vntt ete LEVEL 4 

NSTR 

eM FROM INTERRUPT 

31S THIS THE FIRST CORD 
NO, SKIP SET UP OF RECORD LENGTH AND BLOCK INCREMENT 

5065 RECORD LENGTH CHANGE? 

; 

;EXIT WRITE ROUTINE IF TEST S 

;SELECT UNIT 

;WAIT FOR CU READY 
sWAIT FOR TU READY 

;SET BYTE COUNT 

i +, iene ADDRESS 

INTERRUPT ENABLE, GO, WAIT FOR DONE 

;SAVE STATUS 

sHAVE ERROR FLAG, CHECK FOR EOT 
sas THIS A RECOVERY PASS 
3N 

sYES 

;+1 TO APPROPRIATE RECOVERY PASS COUNTER 

Ba 



a a eee 

TN-11 DATA RELIABILITY 7 TRACK 
DZTNCC.P1l 

1742 005470 
1743 005474 

tou Doeeos bos7ey 
i esis 001333 

1748 Boece 
00SSe4 

173100 
000014 

173064 

pododi 
000010 

oooo02 

000010 

Sa
ee
le
wa
ya
ee
 S 

001450 
177400 
177470 —

s
 

z 

001576 

172756 

004767 000034 
000001 

000010 

SS
SS
5S
5 

RR
 

RT
: 

~“
 

|
 

oO
 

b
a
t
 

bo
a 

f
s
 

fa
s 

ba
s 

bu
 

f
e
e
 

Be
e 

f
a
 

172716 

172622 
172664 

000010 

173630 

173120 

173110 

173076 

173552 

00161e 

173012 

173002 

172770 

172752 

172732 
172614 

172602 

172704 

172674 

CLR WRPASS 
TSTSTP: BIT #14, PARAM sIS WRITE MODE NONSTOP? 

N STOPOe *N 
S WRPASS tYES 

BNE NONSTP 
ISR PC, TESINC "-sCHANGE RECORD LENGTH 

T 1’ MODES SEXIT AFTER RLS? 
BEQ 16 = NO 
BIT #10, MODES NB" ARE WE AT END OF RLS? 

Q NONST! 
RTS C *YES 

Wid: BIT #2, MODES sEXIT EVERY RECORD? 
BEQ NOASTP 

STOPOP: BIT #10, PARAM i WRITE MODE RANDOM? : 

*RANDOM STALL DELAY 
RANSTP: JSR PC, RANGEN 

BIS Aeeity RANDOM 
RANI: NOV #200. yR4 sDELAY 1 MILLISECOND 

BNE -2 
INC RANDOM 
BNE ANI 

Wil: TST WRPASS ~ 
BNE STRTOP 
ISR PC, TESINC 
BIT #1°MODES sEXIT AFTER RLS? 
BEQ Wl :NO 
BIT #10, MODES YES, ARE WE AT END OF RLS? 
BEQ STRTOP =NO 
RTS PC : YES 

Wie: BIT #2, MODES sEXIT EVERY RECORD? 
BEQ) STRTOP NO 
RTS PC :YES 

-SEE IF RECORD LENGTH SHOULD BE CHANGED 
TESINC: INC RECORD -+1 TO RECORD COUNT 

BIC #10, NODES *NOT END OF RLS UNLESS SET BELOW 

BEQ TSINCe 
ADD BLKINC, WRTLEN 
CMP WRTLEN,MINLEN ;RECORD LENGTH TOO SHORT? 
BLT RESETL’ YES. RESET 
CMP WRTLEN, MAXLEN #RECORD LENGTH TOO LONG? 
BLE TSINCe. 

RESETL: MOV STRLEN, WRTLEN YES, RESET 
TSINCe: TSTB RECORD 

NE TSINC3 :NO 
1S #10, MODES INDICATE AT END OF RLS 

TSINC3: RTS PC 

MACY11 27(732) 10-SEP-76 12:19 PAGE 38 

;HAVE AN ERROR FLAG DURING WRITE OPERATION 
;IF ERROR IS CAUSED BY END OF TAPE FLAG DUMP WRITE ERROR COUNTERS 
sFOR ALL OTHER ERRORS: PRINT COMMAND AND STATUS REGISTERS AND RECORD AUMBER 
tIF -READ PASS IS SELECTED, TRY TO RECOVER BY WRITING WITH XIRG. 
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TM-11 DATA RELIABILITY 7 TRACK 
DZTNCC.P1l 

i=}
 

oe
 

pe
sT

ec
Te

cT
es

le
cT

ec
le

sT
sc

Te
sl

es
) 

Do
t 

De
 
bs

 
de
 

Pe
 

pa
 
he
 

fin
e 

pe
 
pe

 
W
O
N
P
U
 
C
W
O
 

So
ne
s 

[e
sl

es
te

s]
 

maf
are

re 

sta
tai

sat
at 

sta
ta 

R
E
G
E
N
 

E 
oe 

Uo
 

—
s
 
W
W
W
 

W
O
W
W
O
 
O
O
O
O
 
N
N
O
O
O
O
O
D
 
O
D
O
O
D
 
O
O
O
O
 
M
O
O
 

M
D
O
m
D
 

se
 

S 
es

 

1843 

Zo
 

1 e 
oR
 

S
H
E
R
R
E
R
S
 

io
 

<
 

EL
 

z 2 

777 O20000° 

175600 
172606 
172606 

012616 

172622 
003006 
000100 
172532 
000010 

172544 
000004 

7? O0e%12 
172476 
002000 

172620 

172510 

172536 

172456 

172524 

172560 

172474 

003162 
003154 . 

003142 

003126 

MACY11 27(732) 

ERROR: BIT #175600, STATRD 

fe iaeee 
BRE ERRA 
INC WRCHEK 

ERR1: BIT #20000, ISWR 
BNE TESREC 
MOV #SG7, Re 

TOP | 
MOV WRTLEN, LENGTH 
JSR PC, PRTS 

TESREC gree #100, ISWR 
r BE w1ORae 

ENE TG 
Ine PERMBS 

TESRC1: BI #4, MODES 
BEQ +6 
JSR PC, XRGREC 

Sf eet star 
BRE Bape 
JMP Wil 

STREC1: JSR PC, BACK! 
JSR PC’ BACK] 
BIT #40, aMT 
BEQ . +6 

WV Bel BC 
MOV COMAND, IMTC 
BIS #10, aNtC 
JSR PC, GOWATT 
BIC #16, aMTC 
BIS #4, OMTC 
IMP STRTOP 

ERDTAB: SING)  RECOR 
{ Ne REE ABDES 

ENDTI: MOV ansted, Re 

MOV sHSCB, RE 

:DUMP WRITE ERROR 
WRTDMP: JSR PC, PRTD 

MOV PARAM, CHAR 

my ene 
CMP 4 tt ie 

MP n19, CHAR 
NE + 

MOV #SG13,R2 

10-SEP-76 12:19 PAGE 39 

;AT EOT? 
; YES 

""" SFIRST ERROR? 
‘YES, + 1 TO WRITE ERROR 
s TYPE ALL ERRORS? 

;PRINT ERROR 

;PRINT STATUS, COMMAND, RECORD, LENGTH 

iE COVER STATISTICALLY SELECTED? 

:+1 TO WRITE RECOVER 
HAVE WE TRIED TO WRITE RECOVER 8 TIMES? 

:YES, +1 TO PERMANENT BADSPOT?: 
ii READ PASS SELECTED? 

: 

;BACKSPACE 2 RECORDS “ 

;SPACE FORWARD 1 RECORD 

;CHANGE FROM SPACE TO WRITE 

; INDICATE DRIVE AT EOT 

;PRINT ORIVE, PATTERN, PARITY, DENSITY 



ra
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4 
=11 DATA RELIABILITY 7 TRACK MACYL! 27(732) 10-SEP-76 12:19 PAGE 40 
TMCC.PLL 

19S4 Toe :PRINT WRITE MODE 
l 172310 MOV CORD, Re 
l é :PRINT RECORD NUMBER 
1957 173010 903 92 MOV ¢ 
1 713 3074 BIC 817774 ager 
} 13320 MOV aNSGl 
1860 0 003062 sp . CHAR 

isee 1 Soy sare. Re 
1 Sane 003046 CMP 840, CHAR 
1865 BNE ; 
1865 62 41 133 MOV G1S,R2 
1856 b IE 003032 SMP , CHAR 
1867 90 BNE + 
186 er 013311 MOV aMSG1_, Re 
186 i = T ;PRINT RECORD LENGTH SEQUENCE 
1870 404 Ol2702 013336 MOV 8MSG19, Re 

igo) aig b 6 172164 V URCHEK R2 
185 ale 1084 OSCPRT ' sPRINT “WRITE ERRORS=" 
1874 420 O1 000604 MOV BWRCHEK+2, RO ' 
1875 424 112767 OOO060 OO474S MOVE 860 mSceds17 
187% 4 004741 WRIDL: INCE Geo+1 ;PRINT STATISTICAL RECOVERY 
l 4 10 S 
187€ oo BEG WRTD2 
1876 2 Ol 013360 MOV: arsed, Re 
1880 446 Oss : T 
1881 450 il MOV {9) R2 pe 
l 1044 che sRECOVERED AT X 
1883 006454 00¢720 WRTD2: TST (O}¢ :JUST INCREMENTING 
1884 006456 920027 o0ts22 CMP RO. SWRCHEK+20 

tee pears eee 172132 Pot WATOL 
ieee Beedsc Be ase BNE § :SKIP PRINT IF = 0 
1888 O06472 194436 CKSW 
188 006474 900207 RTS PC 

teat By 
i 47% O12 013402 18: MOV..  sMSG20A,R2 183s tt 18 
1894 OOs804 16702 172112 MOV PERMES Re sPRINT “PERMANENT SADSPOT™ 



eo ee 

TN-i1 wt RELIABILITY 7 TRACK 
DZTNCC.P 

189 a 136 
1837 006514 000207 

MACYL1 27(732) 10-SEP-76 

RTS 
ash 
PC 

CO4 
i2:19 PAGE 41 



TM=11 DATA RELIABILITY 7 TRACK MACYLL 27(732) 10-SEP-76 12:19 PAGE 42 
DZTMCC.P11 : 

: GENERATE DATA, PETTERN | i io BLL PATTERNS HAVE BITS 15,14,7,6 SET IN CASE CORE DUMP SELECTED 
1a BL Be | 

R3 
177741 BIC «8177741, R3 
oo6s44 

PATPNT: PATEO aa
nn
ea
es
eg
y 

2 

oe 
1 bobs poeeo4 
1 906612 PATOO 
1910° poeecs 006620 PATE] 
igi OOb55¢ dobbs PATOL 

1813 BoEeee Doce PATDS 
iui: Seed Geer ae 
1916 006564 006700 PATEY 

isle Bes Heer Bie 
1919 : PAT 

isso cera bortes Pat 
1922 908690 007030 PATE7 
1323 006602 007060 Pia 

1925 “HIGH FREQUENCY OUTSIDE SKEW 
19e8 oo6604 012703 140701 PATEO: MOV 8140701 ,R3 3401 

1928 — HALF FRESUENCY BUTS toe SKEW 
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0
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=
 
F
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P
s
 
d
o
 
B
H
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o
H
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H
D
 

2 
H
o
 

HP
 

H
o
 
H
H
 

PE
RE
 

SI 
Si

ou
ls

dn
c 

so
e 

ae
ne

 
tk
e 

om
e 

TO
E 

Sa 
Sa

aS
 

RELIABILITY 7 TRACK 

pie7gs 140301 

00&626 

012703 O06642 

012703 152725 

012703 165352 
oc0SCé 

012703 177377 

012703 177701 

2703 000301 

Oe670e 171622 

Oe670e 171600 

012703 006752 

04 
MACY11 27(732) 10-SEP-76 12:19 PAGE 43 

PATOO: HOV #140301 ,R3 :1 
ILi 

ser | 
SLIDING 

#PE1,R3 
PFIL3 

PEL: F797 27437 
175767 335467 
1 337075 

*SLIDING 1 
PATO!: MoV #P01,R3 

BR PFIL3 
POl: 150340 ; 10040 

142310 2010 
140702 : 

;PATTERN 2 
HIGH FREQUENCY EVERY OTHER TRACK 
PaTE2 #152725,R3 ; 12425 

BR PFIL1 

Antes FRR ENCY BIESISe,RS TRACK cose 

ATTERN 3 
aL ew OUTSIDE TRACK, WO INSIDE TRACKS 
PATES #177377 ,R3 

BR. PFIL1 
;HIGH FREQUENCY OUTSIDE TRACK, ee INSIDE TRACKS 
PATO3: MOV $177701,R3 

BR PFILJ 
;PATTERN 4 
; INCREMENT ING PATTERN (NO ALL 0°S) 
PATEY: MOV #301,R3 

MOVB RB, (2)4 
CMP RBUF , R2 
BNE +4 
BR PATEND 
INCB RB 
BEO PATEY 

jINCRENENTING PAT PATTERN (INCLUDING ALL 0°S) 

a3 (2)+ 
RBUF , Re 

BNE +4 
BR PATEND 
INC R3 

ee PATO4+2 
;PATTERN 5 
‘THREE O'S EACH TRACK EVERY 6TH WORD 
PATES: MOY #PES.R3 

BR PFIL§ 
PES: 157437 : 17437 

167737 : 27437 
167757 27457 



port wit RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE 44 

73767 33467 
71767 31467 

Hae a 
Ainge ‘ev TRAEK AVERY 6TH WORD 

i“
) 

at
ta
 

IP
ER
S 

BS
E 

907000 ee
 R 

SE
P 

RI
RR

SE
RC

ER
 

F 

007009 1 POS: Feo340  s20040 
0071 i 150 $ 19040 

! Garo 14931 14931 ath 
10 14231 14231 2010 

2000 007012 142304 142 : 2004 
14° 14 i 3 109e 

1 34 
1 1 ERNE 7) 3401 

2004 
2005 rt I’ as cn TRACKS 
e006 o070ee 12703 177777 PATE: 

00 24 Pritt 
2008 PATTERN’? ? 
20093 ) "RANDOM (NONE ALL 0S) 
2010 907030 004767 oD0202 PATE7: JSR PC. RANGE’ 
soll 007034 13 7 000077 000344 877, RANDOM 
2012 oo7042 O01 
2013 007044 116722 000336 ae MOVB RANDOM, (2)4 
2014 0070S0 O26 171460 CMP RBUF Re 
2015 007054 O01 ) BNE PATE? 
2016 007056 PATEND 
2017. jRanoon (WITH 0°S) 
2018 007060 004767 oD0152 PaTo?7: J C, RANGEN 
2019. 007064 016722 000316 MOV RANDOM, (2)+ 
eed 997070 171440 CMP Re 

1: 1371 BNE. PATO? 
2022 007076 000437 BR PATEND 
2023 -FILL WRITE BUFFER WITH CONSTANT PATTERN 
2024 0071 910382 PFILI: MOV (2)4 
ghee ral 171426 CMP 

106 001374 BNE TL 
2027 007110 O0043e BR PATEND | 

- 2028 iF IU WRITE BUFFER WITH 3 WORD PATTERN 
-p0e9 907112 919304 PFIL3: MOV ¥R4 
2020 007114 cools #6) R4 
2031 007120 012388 PFIL3A: MOV (35+, (2)4 
2032 bo? 1ee 67 171406 cH RBUF , Re 

Shag DortSe | paeaee BR BATEND 
2035 007132 rae CMP R3, R4 
2036 007134 Oo01002 BNE 4+ 

007136 1 000006 #6, R3 
2038 007142 000766 BR _—s- PF IL3A 

2040 ;FILL WRITE BUFFER WITH 9 WORD PATTERN 
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 cH
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CRC
 EE

E 
AU
R 

rae
 a
e 

err
r 

Ee 
RELIABILITY 7 TRACK MACYLI 27(732) 10-SEP-76 12:19 PAGE 4S TA 

ll 

007144 010304 PFIL9: MOV R3,R4 
1 oo0022 
i PFILSA: MOV (3)4, (2)4 

? 171354 ; 
1 1 +4 

tea CMP Ra Ra 

ER LE ome Et 174 ? (8 

SON EO OURe RCT SELECTED CLEAR BITS 15.14.7.6 IN ALL WORDS OF WRITE DATA BUFFER 
007176 932767 000100 172126 PAT wid 156, # Rohe’ dune’ Se?) 

Boe See Neer 000200 172116 BIT #200, PARAM ;MAYBE, IS CORE DUMP SET? 
14 00! BNE PAT : YES 

1 171310 PATEN: MOV *NO 
149300 PATENI: BIC #140300,(2)+ ;CLEAR BITS 15,14,7,6 
171302 CMP RBUF R2 :DONE ALL? 

BNE EAL : 
PATEN2: RTS PC 

;RANDOM NUMBER GENERATOR 

ARLE ORG 1" oor BOOT 

S
u
u
 

Se
 

010067 000152 
010167 150 MOV R1;SV1 
10267 146 MOV Re, BV 
10367 144 MOV RS, SV 
16 126 MOV LONUM, RO ;SET UP LOW DIGIT 

Oie70 000124 MOV . HINUM-RI :SET UP HIGH DIGIT 
12 000007 HOV #7,R3 >SET UP SHIFT COUNT 

RANGL: ASL BS ;SHIFT RO LEFT AND 
ROL Ri *ROTATE CARRY INTO LSB OF R1 AND 
ROL Re "ROTATE CARRY OUT OF RI INTO Re 
DEC R3: *DECREMENT R3 . 
BNE RANG] :CONTINUE SHIFT LOOP 
ADD LONUM, RO : ADD R TO MAKE X 129 

Bris i anaes 14 HINUM, RL : R 10 MAKE X 129 

oT ae ra tie #1057,RO ADD LOW CONSTANT 
ADC Ri : PROPAGATE 1 

007330 ADC R2 :PROPAGATE CARRY 
332 ADD #47401,R1 *ADD HIGH CONSTANT 
336 ADC Re *PROPAGATE CARRY 

7340 ADD ,Re :ADD HIGH CONSTANT 
ADD *RO *RE-PRIME RO WITH HIGH DIGIT 
a0C RI : PROP CARRY 

V RO, RANDOM : SAVE NUMBER 

0 HOY RTH OUT Rt Back 4h Gono 
4 MOV at aay REC TORE REGISTE 

370 MOV SV1;R1 
374 MOV Sve; Re 

7400 MOV Sv3;R3 



04 
TM-11 DATA RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE 46 
DZTNCC.P11 

RTS PC sEXIT 
0 RANDOM: 0 : 

741 HINUM: 
14 aye: 

300006 Sve: 0 
000000 Sv3: oO 

*READ RECORD SECTION 
005767 : TST C 171174 READI: TS RECORD sFIRST RECORD? 

SNE NO 
BOY STALEN.READLN ECCT INITIAL READ LENGTH 

a tINITIALIZE READ PASS COUNTER 

—
 “3
 

i
 

p
e
 

b
e
e
 

o
 

—
—
0
0
 

a
3
 ™
N 

| 
on
 

aue
dl 

~“
 

~
 

—
 

~
“
 

-
—
—
-
 

-
-
 

N
N
N
 

i
n
t
s
 

¢ , aMTC 
171022 TSTB 

BPL 4 ;WAIT FOR CONTROL UNIT READY 
171012 Bee ants 

Cc .~4 ;WAIT FOR TAPE UNIT READY we
di
 

ae 
ae
 

a é g So
 E 20
5 : z : g 

O4 

08 

1 slie 
113 
114 

He 
i 
119 RGL: (0)+ ;CLEAR READ BUFFER 
at Gene Ri 
ele 001 RG1 
21 016 171130 170770 MOV READLN, aBC ;SET BYTE COUNT 
2le3 907514 477 170764 NEG dBc 
gicd 16777 171019 170760 MOV RBUF, CA ;SET CURRENT ADDRESS 

1 ina 16777 171 170746 MOV C anTc 
2126 007534 052777 000002 170740 BIS #2, aMTC 

le? 007542 004767 175424 JSR PC; GOWAIT 
1 RETURN HERE AFTER NTERRUPT 
129 007546 017767 170726 171024 MOV TS, STATRD 
130 007554 005777 170722 TST aMTC’ ANY STATUS ERRORS 

ei3l 007560 100504 BMI RDERRO * YES 
1 ;CHECK FOR DATA ERRORS 

sis 007562 016700 170746 MOV ‘ 
134 007566 016701 170740 MOV WBUF; RI 
135 007572 01 171044 MOV READLN R2 
13 007576 Oeevel SRS: CMP = (D4, (1)4 ;CHECK FOR PROPER DATA TRANSFER 
137 007600 O01 | ; BNE DATERR HAVE DATA ERROR 

e138 007602 oocode2 #2, Re *CHECKED ALL TRANSFERS? 

tig Bare15 5363 00003 171514 RTSSTP: BI SF nen oe =) H Siu) Boveie | DoTas? BNE = RBSTPC 
el4e 007620 004767 000274 JSR PC. RDINCR ; INCREMENT FOR NEXT BLOCK 
143 007624 767 170774 170776 CMP RECORD, LASRCR 

tue Bo7E34 145 : T sEXIT READIT 
146 00763 7 000002 171466 RDSTPC: BI #2, PARAM :IS READ MODE RANDOM? 
14 B44 OO1414 BEQ §ROSTP :NO 
148 bo7bue 767 177364 RNORDS: JSR PC. RANGEN 

2149 052767 177400 177526 BIS #177400, RANDOM 
2150 007660 012704 177470 RNDS1: MOV #-200. RY sDELAY 1 MILLISECOND 
2151 564 g05204 INC RY 
2152 b66 001376 - 



TM-11 DATA RELIABILITY 7 TRACK - MACY11 27(732) 10-SEP-76 12:19 PAGE 47 
OZTNCC.P1l 

00S267 177512 INC RANDOM 153 007670 

i ra ny 1 RDSTP ist Broa NCR 
188 iste anata 170720 MP RECORD LASRCR sDONE LAST RECORD? 
l 1 1 BNE ROSTPD :NO 

2158 007712 000207 RTS PC YES EXIT 
159 “HAVE DATA ERROR 

007714 032777 o20000 170570 OBATERR: BIT #20000, ;TYPE ALL READ ERRORS? 

tes OeesG bierae. 012776 By ORSESA pe mn cies Barres ince oe 
D164 16767 170704 170616 MOV READLN, LENGTH 
gibs po77a9 004767 OO01066 ISR PC, PRTS 
166 014102 MOV -(1),Re sPRINT EXPECTED DATA 

Sits 0778 O4ORe orn 168 1 MOV -(0) Re 
el 3 O07 7ee guile OCTPRT ;PRINT ACTUAL DATA 

1 é 76? 177775 170610 DATERI: CMP #-3, RDPASS 
2171 007762 001002 BNE +6 
el72 007764 005267 170644 INC :+1 TO DATA ERRORS 
2173 007770 O00426 BR RTSR1 
2174 “STATUS INDICATES AN ERROR, CHECK FOR EOT 
el? 007772 032767 175600 170600 ADERRO: BIT #1 ,STATRD 37S LEGITIMATE OR EOT? 
17% H10908 ooisis Q "HAVE EOT 

ei 915008 032777 o20000 170502 BIT #20000, aSWR *TYPE ALL READ ERRORS? 
178 010010 O01010- - BNE RTSREC :NO 

e179 O1001e 012702 012751 #5369, Re ceeds iomaaal 

sie stew Aree? 170616 170530 MOV REAOLN LENGTH ° 
2182 O10026 004767 001000 JSR PC, PRT 

cig) Ol > 17777 s70sze Aiclet’ SEphS ETSI Enron pres Sige pigeas DoToRS. Gre tae 
si bt ode Bo2599 irpbed 170436 RTSRI ane RO RR side STOELETE Rene RETRYS (SW 4)? 
ae Bt bok ata abneea sYES 
2189 010056 005267 170510 INC RDPASS *DONE ALL RE-READS? 

st ptoees «SOtee? 00100 Fe ORC BRAY INS’ BACKSPACE TAPE sigs pipet BODIE? Io4ee TRO RSATPD +00’ AGAIN 
2193 010074 005267 170536 RPASS1: INC NRREAD +1 TO NONRECOVERABLE READ 
e134 610100 012767 170464 RPASS3: MOV 8 ROPASS 

195 O10106 032767 AEE: 170464 BIT wohbG Ste RO; AT EOT? 
219% 010114 001054 BNE RNOTPL YES, TYPE “EOT™ 
2197 Ol0li6 ? BR RDSTP cm 
2198 -SET UP POINTERS FOR NEXT RECORD 
2199 010120 005267 170500 RDINCR: INC RECORD 
2200 010124 005767 170446 ST INC 
2201 010130 O01416 BEQ  _—RESTRI 
220 ;RECORD LENGTH IS CHANGING, COUNT IT 
2203 010132 O&6767 170440 170502 ADD BLKING, READLN 
e204 10146 026767 170476 170362 Chip NiMINLEN ;7S LENGTH LESS THAN MINIMUM 

10146 4 BLT RESTRL : 
2206 010150 26767 170466 170350 CMP READLN,MAXLEN 31S LENGTH GREATER THAN MAXIMUM? 
2207 0101 3403 BLE RESTAL = ENO 
2208 010160 016767 170370 1704S4 RESTRL: MOV STRLEN,READLN RESET INITIAL LENGTH 



TM=11 DATA RELIABILITY 7 TRACK 
DZTMCC.P1l 

2209 010166 000207 
2210 

k 1 1 170304 A IRIS. 
4 Shetty es 1 ; 

BB RES Bae ie 
2218 tess ares Tele, 3 

ois Bite Bis 
gece Stent tall SA 177660 

Co HES fee BB 
2225 piseg 104404. 
ee 10254 QOle702 012644 

010260 104404 

Py 010262 004767 000610 

gsah ‘et 016767 171040 
1 O4e7E7 1 

e233 010302 O1e702 013272 
2234 010306 Oe2767 000001 
2235 010314 001002 
2236 010316 Ole702 013252 
ee37 010322 Oee767 000002 
2238 010330 001002 
2239 010332 Ole70e 01326e 

St BES HOB rea ee 
2243 010346 016767 170760 

oe Hee Bie 
Soup 10366 Oee767? 000020 
ee47 010374 nea 
ec48 010376 O1 013327 
2249 010402 Oee767 000040 
2eeSO 010410 001002 
e251 pits O1e70e 013302 
eeSe 010416 Oee767 000060 
2eeS3 O0104e% 001002 

. 2254 01046 Ole70e 013311 
2eSS O1043e 104404 
ecSb tae 012702 013432 
eeS7 010440 104404 
2eeS8 O1044e 016702 170164 
2259 010446 104426 
ecb0 
ecbl 
ssps rt 012702 013462 
e 10454 104404 
eeb4 O104S6 016702 170152 

170250 

170376 

001132 
001124 

001112 . 

001076 

001052 
001044 

001032 

001016 

001002 

MACY11 27(732) 10-SEP-76 12:19 PAGE 48 

RESTR1: RIS PC 

sBACKSPACE ONE RECORD 
K1: aM T 

BRC C Ay ;WAIT FOR TAPE UNIT READY 

NOY COnANE. aMTC see 7 RUE 
ars #l2, atc Fete Boe ee ace 
ISR PC, GOWATT 

#16, aMTC 

-DRIVE HAS REACHED EOT IN READ MODE 

ROTH: aie Sot HODES INDICATE AT EOT 
TP1: MOV artes, Re ‘ 

MOV #568, Re 

-DUMP ERROR COUNTERS 
READMP: JSR PC, PRTD ;PRINT DRIVE, PATTERN, PARITY, DENSITY 

MOV PARAM. CHAR 
BIC #177774, CHAR 
MOV #MSG14, Re 
CMP #1. CHAR 

ane ‘a Re 
CMP #2, CHAR 
BNE +6 
MOV #4SG13,R2 

TOP :PRINT READ MODE 
MOV RECORD, R2 
DECPRT PRINT RECORD NUMBER 
MOV CHAR 
BIC 8177717 CHAR 
MOV 17, Re 

CMP , CHAR 
BNE +6 
MOV #MSG15, Re 
CMP #60, CHAR 

;PRINT RECORD LENGTH SEQUENCE 

MOV grace , Re 

MOV DAERRS , Re 



TM-11 DATA RELIABILITY 7 TRACK 
OZTNCC.P11 

104426 
012702 013503 266 O104%6 

Ao 

KO4 
MACY11 27(732) 10-SEP-76 12:19 PAGE 49 

DECPRT 
Vv MO 

fox 
CPRT 

CKSW 
RTS 



04 
TM=11 DATA RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE SO 
DZTNCC.P11 

este sHETTE OFFER Eur RY UTE ZINE EXTENDED INTERRECORD GAP 
7S OR AFTER 

ee 3 pas TF dio he TASH ca RECOVERY NOT SELECTED 
78 O10S04 012767 177774 170062 SCOUNT 4 REWRITES 

- Ba79 O10512 032777 OO0040 167772 ;DELETE WRITE XIRG (SW 5) 
aus ed eee | i 

Pe: 010598 te 167750 | I3Te Ce 

3S bioes i boooi4 poop ars éon tee WRITE XIRG peer ee C ; 
seep bibs 16777 170064 167726 MOV WRTLEN, aBC : BRITE te COUNT 

soe pepe ieee 1p oGG 167716 La Bh F,aCA ;SET CURRENT ADDRESS 
S5e9 pies) SeOr? 1e7704 ROR nts” {WAIT FOR TU READY 
2290 010574 103375 BCC 4 
2291 010576 004767 174370 ISR PC, GOWAIT 

5545 ; RETURN HERE AFTER INTERRUPT 
2294 010602 017767 167672 167770 aMTS, STATRD ;SAVE STATUS 
2295 O01061G 005777 167666 rey aMTc 
gob 10614 100403 BMI XRGS ;HAVE ERROR FLAG, CHECK FOR EOT 

10616 0&7 1687752 XRGRCD: CLR WRPRSS 
2298 010622 000207 RTS PC sEXIT WRITE XIRG 
2299 010624 032767 175600 167746 XRGS: BIT #175600, STATRD 
300 010632 001771 BEQ XRGRCD ONY EOT, EXIT 
301 010634 167734 INC WRPASS 4 XxiRG 

2302 O10640 001324 BNE XRGO 
2303 ;PRINT STATUS AFTER 4 XIRG nani 
304 O106H2 012702 Ol12616 MOV #SG7,Re 
305 0106 o4404 T sPRINT WRITE STATUS ERROR 

2306 O10650 016767 167764 167700 MOV WRTLEN LENGTH 
307 010656 004767 000150 JSR PC, PRTS sPRINT STATUS, COMMAND, RECORD, LENGTH 
308 O10662 012702 013224 MOV WNSGi I RB 

2309 O10666 104404 TOP sPRINT "XIRG WRITTEN 4 TIMES" 
10 010670 7b 002000 167702 BIT #2000, STATRD 

311 010676 O01 BEQ XRGREC 
2312 010700 042777 O00016 167574 BIC #16, OMTC 
e313 010708 000003 167566 BIS #3, MTC ;WRITE AN EOF 
314 010714 767 174252 ISR PC, GOWAIT 

gsi6 010720 RTS PC 

2317 -GO BACKWARD ON TAPE X RECORDS 
2318 O10 016767 167676 167700 GOBKWD: MOV RECORD, LASRCR 
2319 010730 016767 167672 167666 MOV WRRECR, RECORD 
2320 010736 001003 BNE GOB1 :IS NEW RECORD=0 

- e321 010740 004767 174032 JSR PC, REWIND : YES REWIND 
e3e2 010744 000207 : RTS PC “EXIT 
2323 O10746 316777 167656 167530 GOB1: MOV LASRCR, aBC :SET BYTE COUNT TO DIFFERENCE 
23e4 010754 166777 167646 167522 SUB WRRECR; JBC *BETWEEN LASRCR AND WRRECK 
2325 010762 005477 167516 NEG JBC 
2326 010766 016777 167572 167506 MOV COMAND, aMTC 
327 o1o774 105777 167502 TSTB = MTC ;WAIT FOR CU READY 
328 011000 100375 BPL.Ssé«s=4 

2329 011002 006077 167472 ROR aMTs ;WAIT FOR TU READY 



04 
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DZTMCC.P11 

2330 011006 103375 Bcc 4 
2331 011010 042777 900016 6746s BIC #1, aNTC 

cei Gila’ oazer TAINS fee evebinir 
2335 sPRINT COMMAND, STATUS, RECORD NUMBER, LENGTH 

3 110 016708 013021 PRTS: MOV wHSC3B, Re 
11 i 4 TO 

338 O11 17702 167436 MOV aMTC, Re 
2339 011044 Oval OCTPRT 

40 11046 ib 167526 MOV STATRD, Re 
4 11 i 41 : OCTPRT 

11054 016702 167544 MOV RECORD, Re 
2343 011060 Oo0S202 INC Re 
eau 611062 104426 DECPRT . 

11064 016702 167466 MOV LENGTH, R2 
23 011079 104426 DECPRT 
2347 O11 104436 CKSW 
e348 011074 000207 RTS PC 

2350 ‘on -PRINT DRIVE, PATTERN, PARITY, DENSITY 
g2e) 011076 016767 167462 O00322 PRTD: MOV -COMAND , CHAR 

11104 000367 000316 SWAB 
2253 011110 142767 000170 000310 BICB #170,CHAR 
2354 O11116 052767 000260 000302 . BIS #260. CHAR 
2355 011124 7 000300 ISR PC, O¢TP ;PRINT DRIVE NUMBER 
356 Oi1130 i SP3 
357 O11 16767 170174 000266 MOV PARAM, CHAR 

2358 011140 000262 - SWAB CHAR 

Fe) Gili Gert Gur7e omen =i cum 
2361 piitee Bes ? eee 000242 Bt #260;CHAR ~ 
2362 011164 004767 000240 JSR PC, O¢TP ;PRINT PATTERN NUMBER 
2363 011170 O44 30 SP3 
2364 Oiii7e 16767 170134 o00226 MOV PARAM, CHAR 
2365 011200 000367 O00222 SWAB CHAR 
2366 011204 042767 000176 co02e14 BIC #176, CHAR 
2367 Oll2i2 052767 000260 o00206 BIS #260. CHAR 
e368 Oll220 004767 000204 JSR PC, OCTP ;PRINT PARITY 

2370 
2371 011224 016767 170102 O00174 MOV PARAM, CHAR 
e37e Olle3se 042767 177477 000166 BIC #177477, CHAR 
2373 011240 012702 013645 MOV #MSG26,R2 °C 
2374 011244 022767 000100 oo01s4 CMP #100, CHAR 
2375 Ollese ooi002 BNE +6 

_ 2376 011254 012702 013655 MOV #MSG27, Re 
2377 011260 767 000200 O00140 CMP #200, CHAR 
2378 Olleb& oo1002 BNE +6 
2379 011270 012702 013665 MOV #MSG28, Re 
2380 011274 022767 000300 oD00124 CMP #300, CHAR 
2381 011302 odi002 BNE +6 
2382 011304 012702 013675 MOV #SG29, Re 
2383 011310 104404 TOP 
2384 O11312 104436 CKSW 
2385 611314 000207 PC 
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oe8 Bt Lies 012767 000060 

2390 011230 Ole767 000061 
39 113 767 O00066 

iia 61 
3 11 1 
3M O11 2767 177773 
395 011354 1 
3% O11 102 

2397 011360 906102 
2398 Ot aor 010267 
2399 011366 O4e767 177770 
2400 pis 052767 
2401 011402 006082 
e402 011404 004767 000020 
subs Bt taig peels 

O04 Q114le 005267 900006 
2405 011416 001356 
2406 011420 104430 
e407 O114ee 07 
2408 011424 00 

011426 900 
10 Bias 105777 167066 
11 011434 100375 

e412 011436 016777 177764 
2413 011444 000207 
e414 

Sule 
2417 446 012767 177773 
2418 4S4 012767 011632 
2419 462 Ole767 O00040 
2420 470 012767 1777 
2421 476 005267 000120 
e4ee S0e 167702 0001 
e423 506 100373 
2424 510 067702 000114 
2425 Si4 004767 000022 
2426 S20 005267 000100 
e427 Se4 001002 
2428 ese 104430 

32 
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42 
46 

56 

ua
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fh
 
F
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h
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530 000207 
2430 011532 062767 O00002 
2431 011540 000753 
2432 011542 005767 OO00S4 
2433 011546 001010 
2434 011550 022767 177777 
2435 011556 O01404 
2436 011560 016767 oo0042 
e437 011566 0040 
438 011570 012767 0006 
43 576 052767 00006 

e440 011604 105777 i6671e2 
2441 011610 100375 

000102 

000070 

000050 

000032 
000024 

167060 

900150 

000070 

000046 

;PRINT 
ScTPR: 

- OCTI: 

OCTe: 

OCT: 
CHAR: 
OCTP: 

;PRINT 
DECPR: 

24 TYPTI: 
TYPT2: 

TYPT3: 
BR 

DECOUT: i 

000034 ~ 
000030 
000016 

‘DECI: 

DECe: 

MACY11 27(732) 

OCTAL VALUE _IN REGISTER 2 
MOV #'0, CHAR 

aTPS 
vel 

10-SEP-76 12:19 PAGE S2 

s INITIAL “ 1ST NUMBER AS 0 
Re : 2 val OSITIVE 
OCT! YES PRINT = 
#1, CHAR :NO PRINT 1 
pc, OCTP 
Ro 
Re 
4:5, 0CT ;COUNT 5S DIGITS 

Ro 
Re 
Re, CHAR ;SAVE DIGIT 
#177770,CHAR § ;CLEAR OTHER BITS 
460, CHAR ‘MAKE ASCII DIGIT 

FC, OCTP ;PRINT 

OCT +1 TO DIGIT COUNT 
ocT2 *NOT DONE 

PC _ sEXIT 

r sWAIT FOR READY 
CHAR, 3TPB : PRINT 

DECIMAL VALUE IN REGISTER 2 
MOV s IGCNT -5,D 

#DECPNT+2, DECPNT 
#40, ZERO 
#-1’DIGIT . 
DIGIT 
BDECPNT , R2 
TYPT2 
QDECPNT, R2 
PC DECOuT 
préc 
TYPT3 

PC 
#2, DECPNT 
TYPTI 
DIGIT 
DECI 
#-1, DIGCNT 
DECI 
ZERO, DIGIT 
DEC2 
#60, ZERO 
#60’ DIGIT 
TPs 
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DZTNCC. 
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2e4ss 
ll 
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ll 
~ B1i719 

1171 
011714 
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7 1722 73 2355 aA He 5 fis 
? 1736 
oS tive 
80 rd 

38 
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‘ x BR
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RE
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e
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e
 

ee
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e
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e 
e
e
 

oS 2 
Re

pi
ai

ci
sh

 

ya
a 

ah
 

Q
R
R
L
 

™“
 

ne
n 

—
-
)
 

ae
s 

3 
ma
a 

e
-
-
e
—
 

* 

166704 

16663€ 
1674 
1674, 

0S? 

166572 

166516 

166502 

» TELET 
pelt 

TOP1: 

TOP3: 

EOMK: 

BOS 
MACY12 27(732) 

MOV pret! Sire 

a 
i3Te aTPs 

MOVE § aTKB,aTPB 
MOVE 

Be os 
MOV eSP3A,Re 

RTS 
ASCII 3/0 /; 
. EVEN 

TPUT PACK 
168 ooo ais 

mo (2)+, EOMK 
CMPE fOmMK 
BNE +10 

L 
RT Pp 

10-SEP-76 i2:19 PAGE 53 

;WAIT FOR KEY 

;WAIT FOR TELEPRINTER READY 

j sECHO CHARACTER 
;SAVE IT 

sEXIT 

CLEAR TELETYPE FLAGS 
VE MESSAGE PEL Ie TER 
CHARACTER THE SECOND MESSAGE DELIMITER? a 

;YES, EXIT 
: 15. boRAC TER AN 2 WHICH INDICATES A CARRIAGE RET. 

NS WAIT FOR TELETYPE READY 

;PRINT CHARACTER 

;CR 

;LF 



RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE S¥ o
a
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-
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-2
D 

pias 000006 SUSWR: MOV 286, -(SP) ;SAVE VECTORS 
384° (SP) 

Clete Pegs ‘ di REFERENCE HAADEGRE SWITCH REGISTER 

POT a SMS SA BL, Si
st
as
: 

“
Q
0
0
0
0
0
0
0
0
0
0
0
 

2 

2
0
0
0
 

Be
e re

 
Pe
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o
+
 

ae 
oa
 

SS
eS

 
42
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+ 
P
t
e
 

+
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6
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&
-
 

6 
--

 
6 

—- 
p
<
 

p 
~ 

6 
0
 

—-
 
B
+
 
o
e
 

e
e
e
 

él ae RESTORE’ VE 
110 MO )+, 386 

21148 RTS 
2510 
is 

Set Ol2116 022767 OO0176 166266 CKSWR: CMP SSWREG, SWR ;SOFTWARE SWITCH REG PRESENT 
2514 O12124 O01 BNE QUT ; T OUT 
gels Dleiee 166364 TST8 = TKS ives IT FOR 

16 Olel3e 1 BPL OUT *READY, GET CHARACTER 
2517 012134 017767 166360 166376 MOV aTKB, TI8 [AND STRIP OFF | 
e518 Sele 276 16637 BIC a1 .TI8 : THE GARBAGE 

19 Olel Beare 1 MP 87, TIB sIS IT A'<t@ 
2520 1215 b01069 BNE ou 
2521 Ole l270e 013712 MOV #SCNTG, R2 
ebee bieib4 104404 TOP 3 
e523 O1e166 012702 013717 CNTLU: MOV SSMSWR, Re 
2524 iel7e 104404 TOP 
2525 012174 017702 166312 MOV ISR, Re 
2525 012200 1044ie OCTPRT 
2527 Sieve Ole7M2 013730 MOV sSMNEW, R2 
2528 Olec06 104404 TOP 
2529 Ole2i0 005037 ooos4e CLR DaTEMPST 
2530 O12e214% 004767 000002 ISR PC, SREAD :G0 READ A LINE 
gee Ole220 OUT: RTS PC :RETURN TO MAIN BODY OF PROGRAM 

2533 Ol2222 © 166314 SREAD: CLR TEMPST 
2534 Oiceet 012767 O00007 166310 ‘ HOV 87, COUNT . poe 

Sexe Bisse 2767 177600 167062 Bre #177600, CHARIN STRIP OFF <Caronce 
2537 012044 122767 000025 167054 CMPB  - 82S, CHARIN sit A tu? 
2538 Ol2es2 O01002 BNE 2s ; BRANCH iB | 
3533 12254 3$ S (SP)+ POP THE E NeK 

40 012256 3 BR CNTL START OVER 
2541 012260 000015 167040 2s CMPB ss #15, CHARIN Is IT A <CR>? 
ee ieee 101 BNE ;BRANCH fF NOT 

43 O01 12767 000200 166250 ~ MOV #200, ROSW 
2544 Ol 767 177470 . JSR PC, Tope sECHO IT WITH <LF> 
es4s 01 7? OC0007 166234 CMP #7; COUNT *WAS IT FIRST CHARACTER 
2546 012310 001036 BNE 7§ :CHANGE SWR IF NOT FIRST ONE 
2547 Olesie 005726 gS: TST (SP)+ :POP THE STACK 
2548 012314 000741 BR UT :GET OUT 

43 HE 7? Q00060 167002 4S CHP #60, CHARIN 

2551 Ole 122767 000067 166772 CMPB #67, CHARIN 
2552 Ole334 O02004 BGE 6S 
2553 012326 Ole702 013741 S$: MOV #SQUEST, Re 
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D a 

O2TNCC 

1 j 051511 O47111 See uene GUSEP RIEL, RCL 
l3see2 027523 
1 itt piesa! MSG11: .ASCIT ;/XIRG WRITTEN 4 TIMES/; 

1 Ot 11 O300es 7 
1 esl 3 : 

sore esa O200S? O515e3 OS0le4 MSGl2: .ASCII 37 SSTP /; 

eer Ot Sete Geta5) 047122 O46504 MSG13: .ASCII 37 RNDM /; 

2677 pisers 020057 051516 050124 MSGi4: .ASCII 3/ NSTP 7; 

Ss sate Bie das OYW64SS 054101 MSGIS: .ASCII ;/M-MAX/; 

1 013311 OS7 026515 O44S1S MSGI6: .ASCII ;/M-MIN/; 
2682 013316 027516 
Bay pi ssc seg” 4 047111 O20040 MSG17: .ASCII ;/MIN /; 

2685 013327 OS7 040515 020130 MSG18: .ASCII 3/MAX 7; 

2687 Shen C Coie Seely MSG19: .ASCII .  $/@WRITE ERRORS = /; 

Sees Glses belees 36040 | 
2690 013360 O40057 O4eSee O04 MSG20: .ASCII ;/QRECOVERED AT O /; 
al hot 042526 9 O4eSee thas 

seas verte Bugaee Bigeeo Bageee MSG20A: .ASCII ;/@PERMANENT BADSPOTS = /; 
2694 013410 047101 047105 020124 a 
2695 013416 o40S0e 051504 i 
2696 013424 poling? 036440 
2697 Seed eSee O42101 MSG2l1: .ASCII ;7QREAD STATUS ERRORS = /; 

2698 Ol 051440 
2699 O13446 020123 051105 047522 

or BISHe2 Baaes? BupeM Baoge4 MSG22: .ASCII /QDATA ERRORS = / 
os bisueo osewao Oelise Osiii? ta : pa fs 
2703 013476 020123 020075 057 = 
704 Seat a4 7 7117 MSG23: .ASCII ;/7ONON RECOVERABLE ERRORS = /; 
OS Bisel 0S! 1 117 

2706 013516 051105 041101 O42514 
2707 013524 O4e440 OSile2 051117 
2708 013532 020123 057 ; ; 
ay Oi seas Bee MSG24: .ASCII ; /QERERREREHERAEREAHEEAWRITE PASS /; 

1 13544 
e711 013552 neeies 025052 
e7le 013560 Ode50S2 053452 

gt Bise78 Os1e01 oe0rs3 027440 | 
sig 1 3e2 mcg Beones testes MSG2S5: .ASCII 5 /QERERRERRRRRARERRREREREAD PASS = /; 
2716 013610 025052 O2505e 
sri bi gele pieeee 

oi ee fete fie Bie 
2720 Ol a O201e3 Oe 057 
e721 0136 057 O20040. 031040 MSG26: .ASCII 3“ =200/; 



GOS 
TM-11 DATA RELIABILITY 7 TRACK MACY11 27(732) 10-SEP-76 12:19 PAGE SB 

o72e 13652 030060 0s?. 
23 13655 057 20940 032440 MSG27: ASCII :/  SSb/; 

fe Ne cok O34040 MSG28: .ASCII 3/ BO0/; 

i O41440 MSG29: .ASCII 37 «CD; 
2728 013702 O20104 057 

013705 057 040100 027500 MSG30: .ASCII | :/aaa/; 

013712 040057 043536 057 SCNTG: .ASCII ;/atG; - 
se Bige agtse a 053523 SMSWR: .ASCII ;/daSWR= /; 

oI} ie at OS3S0S SMNEW: .ASCII ;/ NEW= /; 

13741 ' O40100 SQUEST: .ASCII ;/2?da/; 
Ol 057 

013750 “BUFFER: . ;WRITE BUFFER BEGINS HERE py 37S ‘Be : 
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OZTMCC.Pil CROSS REFERENCE TABLE -- USER SYMBOL 

1661 16658 
1 1 1424 1456 1525 1566 1578 16588 

ALL i F} i 
16838 

ALL 1664 16828 
Ast ry itete 1150% 1163 

1 1633 tq 2191 22138 2281 
ry ease 1727% 7e8%  1828% eh * 2123% seine ccoee 2287# 2323% 2324  2325% 

® 1708% i17lee 17168 1 178 2 ee 
aren eee 064 10 10 1118* 1119 ll 1144 1149 27408 

# 1 1e4e 2288s 
c¢ 9578 1694% 1699% 
COME: ipe 16808 
epee 8 Pie 1600 1614% 1618% 1 1637% 

CHAR 011426 auee ipube BiB ies ; 1823 1 eco 1860 186 2231% 232% 2234 2237 
eae ee 3504 zee 351% 23528 183, ite soers SS2cs 2359* 2360% 
caeit 364% sae aM 367% 2371% 2372% 2374 2377 2380 2387% 2390% 2398% 

CHARIN 001326 faaee 1159 113% figs 1175 1176% 1178% 1199 150 1206 1211 1221 1223 
leeS# leebe lee7e ile le 1234 le4e 1244 peug 1252 1258 1260 1264 
1268 1274 1276 1286 1288 1292 1302 e459 2460% 2eS36% 2537 2541 
e549 e551 eSS3# 2560 

CHGDR O04 16378 ig 2581 
CHGDRV= 1 1 1 1408 1415 1422 1439 1447 1454 1474 1498S 1492 1502 1518 

ta, 1550 1564 1574 1608 1 1680 25978 
CHG1 764 1 16448 
tool = fone pF ie 1665. 1676 1809 1€88 1896 2270 2347 2384 e6038 

RRA feoss | 5280 
aL set iee ie ives 1400 1431 1469 1533 25368 

ctRTI’ poeies lesss 1680 
CLR1 004S64 16058 1609 
CNTL = 104434 1321 seuse 
CNTLU 12166 eSe38 4 2586 
COMAND O00564 oasee ieee 1623% 1626% 16295% 1632% 1651 1722 1829 elle 2125 2216 2284 

COUNT O00S44 97448 * 2545 2561% 
CTRDEX O04536 1585 1591 15978 
CTROMP 005100 16718 1681 
CTRO1 005130 1674 16798 
pens 1038 st * 2264 

TERR 14 13 1608 
DATER1 007754 2161 21708 
DECOUT 011542 e425 sisc® 
DECPNT 011630 2418% 2424 2430% 24478 

CPR O11446 24178 82S 
CPRT= 104426 ll 111 1856 1873 1882 1895 2242 2eS9 2265S 2269 2344 2346 25998 

DEC1 011570 2433 2435 24388 

[Bir SHER Bie ERR ay ase 
| Brett ll6é2e2 Subas - C4ele Saaz e436% 2439 e442 ° e444s 

DI 000514 9558  2506# 
DISPRE 000174 9438 2506 
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2333 

2206 

1580 

1785 

2314 

1568 

es9se 

2291 

- 1707 

1527 

1534 

21008 

1148%- 
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1598 
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1870 = 26878 
1194 26098 
1875% * 1879 26908 

938 
8 

ls 
266 7048 

1838 27098 
7158 

% 
8 
; 

1339 = 27298 
- 131 138 

1 8 
1 26208 
184 ebe4s 
e179 = eb 378 
elé2 eb418 
2336 8 eb4Ss 
9548 1081# 1085 1087% 1649 1651# 654%  1697% 1722% 1723 1730* 1734 1829% 

1830% 1832% 1833% elle e113 e1eS* e2lebe 2130 ec216*% e217# 219% 2282 2284s 
eess* ec95 e3le# e3l3% e3eb® e327 2331% e2332% 2338 
obo 1089 1094 1096 16Se# 17eS* 1733 ellS® 2129 2213% 2289% 2294 

oeee 1696* 

13e8 1403 1410 1417 1434 1442 1449 1471 1478 1489 Ss: 1497 1505 
1520 1553 1570 1659 1672S 2S94# 

Lat
e 

Pe
rv
 

I
N
 a 2 1 1 

1093. 1095 1097. 10998 
10048 2193% 2268 
10368 1059% 1196% 1201 1312# ©1313 1350# 
106 10678 
10878 1102 
ess4# e404% 24088 
e355 e362 e391 2402 24108 
23878 2577 
e167 «392169 = 2339s 241 = Se 25938 
e389 £3918 
23958 2405 
eS14 = e516 = e200 eS3l# §=6—aS48 
1066 10728 2 
10378 1323% 1324 1344 1348* 1511 1557, 1624 «=—s_s«d1627?—s«1830 1709s «1714 1743 
te ha 1857, 1902) 2053) 05S Ss el4Osl4BC2281 2243 2357 2364 2371 

196 . 3 2016 2022 2027 2034 $2046 20538 

e056 20618 
1908 19c6% 
1910 §=. 19338 
19le 0s: 19478 
1914 = 19558 

! ‘ i !
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PATEY 006700 1916 
PATES O06744 1918 

PAT l 
PAT 006672 1915 
PATOY 006724 1917 
par 1919 

PATENT i 
PATE : 7022 1 , 

1260s 
1679# | 
1791% 
2097% 
€2ee% 

se 
PERMBS 000622 9988 

PES DERE 1983 006752 1 
PFIL1 007100 1927 
age 00711 1934 
PFIL 0071 . 20318 
PFILS 007144 1981 
PFILSA 0071 apiae 

a a: 
PRTI 11076 184. 
ally Bt toe 1 
RANDOM 1760% 
RANGEN 007236 753 
RANG 007274 38 
RANS 005562 17538 
RANI 005574 17618 

sec pane: ait?” 
RDERRO 007772 eh 
RDERRS 000632 10028 
RDINCR 010120 2142 

000572 98ss 
ROSTP b76 2147 
RDST! git 
RDSTI llee 
RDSW O000S46 9758 

007470 21178 
rot pie faane 

RE Apacs ieee 
READMP 010262 . 22298 
RECORD 000624 fae 

RESETL 005726 1784 
RESTRL 010160 2205 
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20le 

1969 

201s 

2189% 

2090# 

1964 

2194# 

2164 

1540 
2156 

2181 

1S41% 
2199% 

20248 

2149% 

2014 

2203% 

1S47 
ee41 
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2026 

21S3% 

2020 

2204 

1559 
2318 

1525s 1520" 15664 
1b4a%. 1655* 1656% 
17598 1768% 3% 
5 * 10% at 
i91#: 220% 218% 

B321e Pae2% 2333% 
2425e 49s  2443% 

2025 2032 2044 

2206 2208 

1571 1705 1717 
5315% 2342 : 

2059 

1779 
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| eae Be fe fev By" 1 1 
1198 = 221 oe 

| Ap 1 176 | bees 
TP1 Ql 16 196 8 eee4s 

RPASS] 010074 e190 21938 
3 ee Ps ite gisie 

RerbRv= Tou 6 1387 re - 1402 1433 1470 1477 1496 1504 1543 1552 1569 1604 
1658 1671 25928 

RSF 15188 ess 
4 ibe # 1646 

RTSREC 010032 173 1848 
TSR1 10046 el 21878 %, 

RTSSTP aT 21408 
=% RT ie 10%, 110}8 1120% 1158 ie 1134 i 11008 1182 1184 

legrs e675 1868 . 1738% 1739% 1740# Las tous 1877 i sie 9% 
e078 e08ee e086* 2090 e091  e093% 21178  2133% 

Ri =%000001 9198 1119% led 11eS* 1128% 1129% 11998 11368 11378 1598% 1599%  1600% 
Foon 2074%  2079% # * # % 62 2e0s4# e118 2 

Re =%000002 Se0e 1088 1091% 1105* 1107% 1109% 1116* Iiel* 1126 1132# 1138% 1155% 
1208 1299% 1316% 1339% 1352% 1805% 1838% 1840% 18478 1850% 1853 SS* 
Bbe# 1865 1868%  1870%— Af * 1879 1881% 189e% 1894 1901# 1964 1 

+ Sige Sigee fiese Sieve Siege Sirse Soom | Seeee Soa So5ee 
aoe oe oe ee pe ee Be oe ee ee eS a CE SS 

R3 =x000003 “sls [odes : [eos 1905" 19068 * 1929%  1993% gx 7% CC CC MC SMC GCC BC TRC Cees 
2035 2037% 1 7 2049% 2071% 2076%  2096% 

R4Y =7000004 Sees 15}}% ele lelge ilelde 1eiS* lelb* 217% le26e 1236% 1246  1250% 
lebee 1lebbe 1270% 1278% es2e 1e90% 1295 1311 1761* 1l762% 2029%  2030% 

RS ___ =~000005 9238 
SELON1 002550 isi 12488 
SELDNe O02S65 124 leSes 
SELDN3 O0c60e 1243s 1e4?—s*1 2851 12558 
SELDRV 002126 1158# 1190 
SELD1 002160 1160 3=s_ «11668 

De 00200 1167-11708 
zat end 003106 1314 = 13168 

2? 1207 —Ss «Lells 
251 le33 «12378 

SELRM1 002766 1289s: 1e9e8 
003006 1287 Ss: 1291 12964 

SELR1 002634 le61 1264s 
Re O0265e- 1265) =—ss«1 2688 

Lay ROSSRe 1eS9 = 1ebSsidL7?SsCédL71 
LTST 002304 1164 8 =611948 

SELT1  O02322 11988 1210 861315 
SELTe 02346 1200 = 1e04# 
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DETAR PL] ~~ EROS REFERENCE TABLE -- USER SYMBOLS 
SELTS 0023 ! 1205 1208s 122212241295 12831289 12811284130 

5 1556 1558" 2638 te 
: # 10S4e 1067 11Si# lee ©2498 aNS3H 2504 2507 2082538 ASH? (2867 

$3. = 0ya0 ie 1237-1255) s«1271,—Ss«s1283ss12%HisiSHCCHD = HME «SHB SEO | 
11714 668 

011704 24638 : 
: 38 1151 

TART 11 1 
TARTI 11131158 = 1162 je TRTRO 0006 988 17334 1798 1820 2129 2175 2195  2294* 2299 2310 2340 
T goss 1744 «17568 3 
TREC! 00611 1814 18238 
TRLEN 4 97ea 17078 ~=«41711* 1713 1787 2110 2208 

STRTOP 005356 ‘17e28 «1767, 1778 = 1775S 1827s: 1834 
SuSH. = 104432 1152 BEOLs 

12036 e4a8e : 
evCTR  Og4s0e 15858 2575 

TRS= 104406 1372 13831407, 1M1H N21 «1438144153 N73, MBH «ISDL 15171549 
15631 25918 

SVC]  OO4S05 15868 1588 , 
000562 9818 1481s 1483 1510* 1516 i1556e 1562 

y 07414 edese 2093 2101 
Bye Bopuee soem | 809s ‘ 
Sv3 «OO 74ee 268% 20%  e104e 
SWR © O00Sie spat 1342 1666 1803 1810 216021772187 22792501 aS0S* 2513525 
SWREG 000176 S448 2505 2513 
TABLE 012436 2570 5728 , | 
TEMPST O00SHe 9738 525% 2533 eSSbx 2557* 2558% 2560* 2564 
TESINC 005660 1539 «1747, 17788 oun 
TESRCI 006056 1811 18168 
TESREC 006026 1804 18108 

ST 001336 10398  13°6% 
TESTO 0033 1327-13648 
TEST] 003370 1329-13818 
TESTe 003440 1331 13998 
TESTS 003556 1333 «14308 
TESTS | OONBIE ke 
TI BoDe4e S7ey Beis «sige 2519 
TKB 0520 9618 e458 e459 = 2517 
TKS 16 9608 2454 S15 
10 011728 24718 © 2574 : 
TOP =] 1106 1117 1139 «11568 «= 1195-1209 Ss«1300 ss 1317, ss 1340S s«1808. 1839 «1941 1954 

1869 1871 18801883 2163 2189 gees 22k? BND esSaa87 eG (RG? 
2305 2309 2337 2383 e464  e5e2 2504 2508 2554 25908 

TOP1 © 011734 24738 © 84 2493 
TOPe §=- 011772 2478 «= BuB4e = S44 
TOPS = 011742 24758 © 2492 
TP ose4 9638 1170% 1189 1307* 1310% 2412e 2u42e e4ssx 24Ble a4eee  2499% 
TP 0522 9628 11 1187 1305S 1308 «= e410. ss 4H SBS N71e «8479S buB4Y = ug? 
TRAPSY 012416 932 25678 
TSINCe 005734 1781 1786 17888 
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NOS. Tel DATA RELIABILITY. 7 TRACK MACYI1 27(732) 10-SEP-76 12:19 P 
DZTNCC.PL1 CROSS REFERENCE TABLE -- USER SYMBOL ets Brkt Pte Bee 
TSINC3 005750 1789 =—«-:17918 
TSTEX 1334 10388 1322% 1323 1359% 1465 

: t a i340 taaie rape 1057 10S8* 1197 1322 ¢ ae ies Ree 
TYP 114 r} 31 
TYPT 11476 4218 2423 
TYPT3 011532 2427 ©4308 
T ae 13678 1377 
T OC 13688 1 
T 003352 1370 3=s_ «13748 
Tl 003402 13848 1 
TIA 003404 1385¢ 1391 
TiB 3422 1387 13908 
T Pe 14028 1Hes 
T 14038 140 
TeB 003472 1405 14088 
Tec 76 14108 1416 
T2D 003516 1412 =: 14158 
T 003522 14178 1423 
T 3536 1419 = «14218 
T3 003576 14338 1457 
T3A 72 14348 1440 
T 003610 1436 = s_« 14398 
T 003614 14428 8 
73D 1444 = 14468 
T3E 003640 14498 61455 
T3F 4 145i =: 14538 
Ty 003730 1466 «=. 14698 
THA 32 14708 1526 
T4B 003734 14718 1475 
THC 003760 14778 ©1491 
T4D 003762 14788 1486 
THE 004014 1480 «= s« 14858 
TUF 030 14898 149 
T4G OO4O4 1488 8 §©=.: 14968 
T4H 004050 14978 1503 
T4J 004066 4u9g—ts«d1SOle 
T4K 004074 1S04# 1522 
T4L 004076 150Se" 1519~- 
T4M 004150 iSi2 =: 15358 
T4N 0041 1507 1509 15188 
TYP 004166 15208 1524 
TS 0042 15358 1579 
TSA 004254 1538 1540s 
TSR 4266 15428 
TSC 004276 15448 1551 
T5D 004326 1546 15508 
TSE 004334 15538 1565 1577 
TSF 376 iss8 «15614 
TSFLAG 004476 1535 15818 1611% 1673 1718 
TSG 004410 1555 s«15644 
TSH 004426 1567 15698 
TSINC OO4S00 1S40x 1548 15828 
TSJ 004430 15708 1575 

ee ewe ee 2 ooo
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ROSS REFERENCE TABLE -- USER SYMBOL DITNCC. PLL 
USSTST 901 10838 1082, 
vactS. 503 ie te ieee rt He iB 
Re U8 ue" en 
WA TK + 
Wal TkY= Ties. 198 123, «42411257 127312881301 aS35aseBe 
WBLF aces 1 156; 5 134 88 
WRCHEK e 1597 68? 1740 Tedee Tere 1874 1994 
ieitiy ere 33 1406 «1N37s«sdMG2 = s1836 25898 

see ele 1738 I74ae 1745) «= T766Ss800)=s812e «1813 :1819" «22788 «22978 
oR {aod 172s MBL LNB3®717# «2319234 

ef isves 1885 
WRT a 

un iD 173 1727 «1782® «=«1783«=—«178S~=Ss«7B7#® «1807 «= 22862308 

i SE sea 
Ube i ech sae 
XRERE 8 531i 

3 

2 a 3% uzee OHH 
G | sis 

aut B oa RS 1368 13 
en te ite 
. Se aaae 9338 ogee Wee zee ange +epe iQeee 10248 10268 idgge 1pioe 

ge, tees’ «1715 joy eee ioes Bie idee ey3 te ise. ieee? 
mo et es me me is ah ae Gogh gn 
Fr a : : 
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- eee 

Ma DATA RELI TY 7 TRACK - 
DZTNCC 

ROC 
2039 

He
s 

Ba
se

 é 

V7 1 
ll . 

¢ 1 17 at 2214 at 2 
8 ; 13 i 1130 i} : : at ie 1853 te ts He 

1689 1676 1333 Re 134 173i 1754 1303 136 1338 ] 1781 
pat 136 g78 1968 le 2054 el4 2l7é 2190 2201 2300 2311 at 

] 
Bei lel? 1 1325 345 1467 1476 1$73 1691 1779 1832 G-h-) 18S8 

: i we es 33} 2366 2372 23393 2460 2518 2536 

Bice l 1186 1236 1e46 1250 12S4 lebe lees 1870 1278 lege 1290 
1333 14 13 4555 S 435 4539 s5e8 S 1] eS4 1697 

gr 1533 7 pt leb 14 221 e222 e 313 E 3S4 2361 

Bie 1089 1094 10% 1126 1342 1369 1386 1404 1411 1418 1435S 1443 
1487 1490 1498 1506 1811 1837 1S4S 1SS4 1$S7 1576 1616 l 
1866 16688 1677 17093 1714 1743 1748 1750 1753 1756 1769 1771 
Atty 1816 1820 1825 2055 2140 el4é 2160 2175 2177 2187 

BITB 1182 201 
ae iis 11s 1169 1205 1207 l222 1786 2207 
BL 1 220s 
BMI 1735 e131 ec% 2492 
BNE 1090 1097 1 1 1188 1183 le 123 124 1249 1253 le6l 1265 1269 1277 

1281 1289 1351 1 1 14 141 141 14936 1 1451 1 1 148s 
pa ha 136 ine 133 136 13s 13a 1ss4 1617 it 1640 ino 16) ie | 

(eh ie et pone a bag? 380} 8 3066 
2077 2109 2lel 2137 139 214] 2144 gins 2154 gif 515k si7t 2178 el 2ls8 
six cere 2 2 set § 2280 2320 3 378 381 e242 

BPL 1086 bith 11g is 1303 l 1650 1724 2ll4 2283 2328 2389 2411 2423 244] 

en foe Tost tote TNT THE? tugs, tue say eyes zeg dag? args 
a a SC Sg 
1994 200 16 138 2027 py pee $338 4933 197 i 1 13 2e4ge2 2433 
2503 2S40 2548 eScs 2eseéS 

CLC 1100 1131 1619 1638 
CLR 1082 1083 1120 1150 1157 11% 1326 1541 1611 1614 1688 1716 1721 1742 18193 

1971 2072 2297 si3 2529 2533 
CLR s1i18)=S 1124 = ss1136S 218 7 
o 1067 1134 1313 1328 1330 1332 1334 1346 1508 1$21 1S71 1$87 1893 1889 1783 

1785S 1813 1848 1851 1860 1863 1866 1884 1964 197 2014 S 20 
* 2044 2047 20s3 2136 2143. 2156 2170 2184 2204 2206 2234 2237 2246 2249 eeSe2 

2374 rd 2380 e424 2501 . 2504 e513 2519 eS4s5 
CMPB 1159 1166 1168 1139 1204 1206 1221 lee3 le3e 1234 le4e 1244 1248 1252 1253 

: ieee 1264 1268 1274 1276. 1280 1286 1288 1292 1302 e473 2477 2s37 2541 254g 

COMB L176 
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ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 
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RUN-TIME: 7 LE 
RUN-TIME RATIO: 38/ =1.3 
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