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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZTRB-B-D 

PRODUCT NAME: TR79 UTILITY PROGRAMS 

DATE: JANUARY 1977 

MAINTAINER: . DIAGNOSTIC GROUP 

AUTHOR: JOHN YASKO TELCO PRODUCT SUPPORT (EX 3922) 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE AND 
SHOULD NOT BE CONSTRUED AS COMMITMENT BY DIGITAL EQUIPTMENT CORPORATION. 
DIGITAL EQUIPTMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS 
THAT MAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER A LICENSE AND 
MAY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE. 

DIGITAL EQUIPTMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR THE USE OR 
RELIABILITY OF ITS SOFTWARE ON EQUIPTMENT THAT IS NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976 
DIGITAL EQUIPTMENT RORPORATION, MAYNARD MASS.
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ABSTRACT 

THIS oy IS_IN TWO PARTS, AND IS INTENDED TO PROVIDE THE USER WITH 
A TOO en. Tie OT! NG, t ot page AEE SUR RE ree ON A ee 
COnPu ER "Syste minds a HE PROGRAM ALLO 
oie THE MAGT SIMULATE USER ROUTINES BY. MERELY INSERTING 

CONMANDS T LOCATIONS PROVIDED. THE USER MAY EXECUTE 
ONE SEVERAL HA THe Core pts LEGAL NCE. WHILE THE CODE FOR THE 
DRIVER IS SIMPLE AND USES NO INTERRUPTS DUE _TO THE DESIGN OF THE 
HARDWARE CERTAIN ERROR CONDITIONS MUST BE IDENTIFIED IN ORDER TO 
PREVENT MISINTERPRITATION OF THE DESIRED RESULTS. 

PART TWO OF THE PROGRAM CONSIST OF SELF CONTAINED ROUTINES TO PERMIT 
THE USER TO SET UP AND CHECK THE DELAYS CONTAINED WITHIN THE TR79 
CONTROLLER, BY USING THE SWITCH REGISTER TO SELECT THE APPROPRIATE 

REQUIREMENTS 

HARDWARE 
A. POP-11 PROCESSOR 
B. TR79 MAGTAPE TRANSPORT (HP-7970E DRIVE) 
C. TR79F MAGTAPE CONTROLLER 

STORAGE 

THIS PROGRAM REQUIRES A MINIMUM OF 4K OF CORE 

PEE EEE EE EEE EEE EEE EEE EEE EEE EE EEE EEE EEE EEE EEE EEE EEE EEE EERE EEE EEE EE EEE EEE EE
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3. LOADING 

USE STANDARD BINARY LOADING PROCEDURE 

SEG 0002 

CEE EEE EEE ER EE EE EE EEE EEE EEE EE EE EE EEE EEE EEE EEE EE EEE EEE EEE EEE EEE EE EEEEEEEEE 

4.0 STARTING PROCEDURE 

THERE ARE TWO STARTING ADRESSES THAT MAY BE USED 

hh Dopenir On’ OP AGRE FOruek dit ARGRS GooNT GP 
TO MODIFY THESE PARAMETERS SEE SECTION 

WILL NOT WORK I 

LT INA 
-20 AND A 

pRpge AND DER AULT 

7.1 PROGRAM OPERATION 
NOT * Ss" SEE ze GTION 2: G PROGR RESTRICTIONS. THE DEFAULT OF WRITE 

4.2 204 (8) LA 204 SR=0 A START_AT THIS ADRESS WILL EXECUTE THE SPECIALLY yp @eD 
ETUP R UTR Ce TO pie THE USER TO SETUP OR VERIFY THE DELAYS WITHIN 
HE TR? 

NOTE: ALLWAYS USE” SCRATCH TAPES WHEN TAPE MOTION IS INDICATED. 

5.0 RESTRICTIONS 

5.1 A. A PSEUDO-OP OF A 20(8) HAS BEEN PROVIDED TO ALLOW THE USER TO 
POWER CLEAR BETWEEN 2 ee a IF ay 
THIS IS A POWER I SECONDS 
ANY aT rem rs TO ISSUE INSTRUCTIONS. 70 The CONTROLLER WHILE A 
POWER CLEAR IS 

HOWEVER THE PROGRAM CAN RECOVER FRO 
S TO COMPLET : 

BIT SETTING 
WHICH WILL INAIBIT ANY FURTHER INSTRUCTIONS FROM BIENG EXECUTED. 
A POWER CLEAR IS ALSO GENERATED FROM A BUS INIT WHICH OCCURS 
FROM A RESET INSTRUCTION, THE DRIVER USES NO RESETS, (USE CAUTION 
IF YOU MODIFY THE DRIVER’ PACKAGE) 

* TO'TAPE POSITION OR STATUS, THE DRIVER PACKAGE tif 
CONDITIONS AND wT AT APPROPRIATE. LOCATIONS WITH MEANT 
ATA PAPEL AYED E SECTION 7.2 ERROR CHECKS). 

ATTEMPT TO WRITE A TAPE MARK FROM L 

f
w
r
e
 

ATTEMPT TO REWIND FROM LOAD POINT 

dare A 

ATTEMPT TO MOVE TAPE IN REVERSE FROM LOAD POINT 

HESE 
NGFULL 

NDITIONS WILL PROOUCE ILLEGAL COMMAND ERRORS: 

aT TO WRITE DATA FROM LOAD porn ML Twat AN I.D.B. 
M OAD POINT
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SEG C004 

S. ATTEMPT TO WRITE AN 1.0.8. AT OTHERTHAN LOAD POINT 
&. ATTEMPT TO WRITE DATA WITH THE WRITE RING REMOVED 
7. ISSUE A COMMAND WHILE THE MAGTAPE IS NOT READY 
8. ISSUE A COMMAND WHILE THE CONTROLLER IS NOT READY 
9. ISSUE A COMMAND WITH INHIBIT BIT =! 
10. ILLEGAL FUNCTION CODES 00,03,05,06,11,12,14 

C. THE PROGRAM DOES NO DATA CHECKS ON READ OR WRITE DATA TRANSFERRED. 
IT IS THE RESPONSIBILITY OF THE OPERATOR TO MANUALLY EXAMINE THE BUFFER 
Lee ee ee IF THERE HAVE BEEN ANY PICKED OR DROPPED 

é 

D. NOTE: HARDWARE OPERATION OF THE TR-79 SPECIFIES THAT EACH CORE 
via LOCATION CONTAIN ONE BYTE (BITS 0-7) OF ll AND PARITY 
(BIT 8). THEREFORE WHEN CALCULATING THE WORD COUNT FOR A 
TRANSFER THE ACTUAL NUMBER OF CORE LOCATIONS OF acets IS 

ACSONOTE THAT: THE CONTROLLER SOEs N NOT WORPPEND PART TY” 10 tye 
BYTE BEFORE DOING A WRITE OPERATION. PARITY MUST BE CORRECT 
IN CORE OTHERWISE ERRORS WILL OCCUR ON THE TRANSFER (CODD PARITY) IS ALW 

6.0 CONSOLE SWITCH SETTINGS 

SW 1S = 1 STOP AFTER EACH OPERATION (ONLY WITH START 200) 
0 PROCEED 

SW 14 = 1 STOP AT THE END OF EACH PROGRAM PASS (ONLY WITH START 200) 
0 PROCEED 

SW 7 = 1 ENABLE FOR DELAY ROUTINES (EXECUTE ROUTINE ONLY WITH START 204) 
O ALLOW SELECTION OF DELAY ROUTINES WITH SW 0-3 

SW O THU 3 = DELAY ROUTINE TO BE EXECUTED (ONLY WITH START 204) 

6.1 DELAY SETUP TABLE = 

EEE EEE EEE EEE EE EEE EEE EEE EEE EEE EEE EEE EEE EE bi EE EEE EEE EEE EEE EEE EEE EE EEE EEE EEE EEL 

SWITCH I DELAY I MODULE I LOCATION I PRINT I INPUT I OUTPUT I TIME I 
SETING I NAME I TYPE I I PAGE I PIN’ I PIN I I 

- I [--------] -]-------]-------]-------- ]---------------- I 
I I I I I I I I 

C3 I NO-OP I I I I I I I 
I I I I I I I I 

01 : PCLR 3 ; M-302 ; C-06 ; T02-2 i He : Fe : 20 MILI SEC. } 

Oe : P CLR OFF : M-306 ; D-09 : TOY-1 : He ; Te : 900 MILI SEC. ; 

03 i ERROR CLK } M-302 ; C-10 ; TOY-2 t He ; Fe ; 200 NANO SEC. ; 

e
e
 
e
e
 e
e
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, 334 04 i WRITE ENAB : M-302 } C-10 : T09-3 : Me : Te i 4C MICRO SEC. i 
re 
556 os ; BUFF CONT i M-304 i B-18 ; Tll-1 ! El } Jl } 1 MICRO SEC. } 

ey 06 i END WR DAT i M-302 i A-16 } Tll-1 } M2 i Te i 18 MICRO SEC. } 

sal 07 I 1ST WO REQ I M-302 i A-22 i T1ll-2 } He i Fe } 100 MICRO SEC. } 

53 10 ERASE M-304 : B-18 ; T09-3 : Sl ; M1 : 1 MICRO SEC. ; 

g3> 11 ; WRITE IDB ; M-302 i A-16 : TO9-1 ; He : Fe ; 17 MILI SEC. ; 

4 le ; IDB TIMING : M-302 ; D-13 : TO9-1 ‘ H2 ; Fe : 7S MILI SEC. ; 

239 13 I ABORT I M-306 JI A-25 i TO9-3 I He I Te 11.5 SEC. - I 
240 I I I I I I I 
Sus 14 ! BUSY DELAY i M-304 i B-18 i TOS-1 i Rl I Pl } 100 NANO SEC. } 

i 1S i GO BIT DEL : M-304 : B-18 : TOb-1 : D1 : H1 } 1 MICRO, SEC. ; 

24S 16 I M.S.D. I M-302 I A-2e2 I17T0921 Me I Te I 900 MILI SEC. I 
C46 I I I I I I I I 
247 17 I NO-OP I I I I I I I 
Eye I I I I I Bee I I 
249 - --- warren -- won nn $$ $$ + $+ $$ - +--+ +--+ - == - = == 
250 
251 
eSe 
253 
254 eee tt tet ttt ttt ttt titi ttttt tT 
255 % DELAY CONDITION NOTES # 
2S6 HEKHEE ELAR E LEAL EPR ELE ER ETERS 
257 6.2 DELAY 

She eg 
Aa oo NO OPERATION PERFORMED WAITING SWITCH SELECTION AND ENABLE 

cbs 01 POWER CLEAR PERFORMED NO TAPE MOTION DELAY PULSE IS POSITIVE GOING 

os. 02 POWER CLEAR PERFORMED NO TAPE MOTION DELAY PULSE IS POSITIVE GOING 

266 03 NO TAPE MOTION, PROGRAM FORCES AN ERROR WITH THE BGL BIT 
4 IN THE TR ot H hs RP RRCTER cetT 11) DELAY PULSE IS POSITIVE GOING 

269 04 TAPE MOTION, PROGRAM DOES A SHORT ERASE WHILE MOVING TAP 
270 TAPE MOTION IS NOT READILY NOTICIBTE WHILE EXECUTING TATE ROUTINE 
$74 . DELAY PULSE IS POSITIVE GOING 

73 os TAPE MOTION, PROGRAM DOES A 10 BYTE WRITE, PROGRAM CHECK 
74 FOR LOAD POfNT AND WILL brie AN I.0.8. Ber one ENTER TAC PHE 

te DELAY LOOP. DELAY PULSE IS POSITIVE GOING 

as 06 SAME CONDITIONS AS OS DELAY PULSE IS POSITIVE GOING 

279 07 SAME CONDITIONS AS OS DELAY PULSE IS POSITIVE GOING
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7.0 

10 +f t's PROGRAM WiLL CHECK FOR LOAD POINT THEN DO A 
MAX MUM ERASE TO MAKE THE OPERATION CONTINIOUS THE PROGRAM 
WILL CLEAR THE ERASE COUNT BEFORE THE OPERATION IS DONE. 
DELAY PULSE IS NEGATIVE GOING 

11 TAPE MOTION, PROGRAM WILL CONTINIOUSLY WRITE THE 1.0.8. 
DELAY PULSE’ IS POSITIVE GOING 

le SAME CONDITIONS AS DELAY 11. DELAY PULSE IS POSITIVE GOING 

13 PROGRAM WT WIND TAPE TO L.P. AND FORCE AN ERROR BY DOING 
A WRITE DA LAY PULSE IS POSITIVE GOING. 

14 ben a MOVE TO L.P. , AND DO A MAXIMUM i 
ILE THIS IS HAPPENING PROGRAM WILL LOAD THE COMMAND 

REGISTER TO PRODUCE A LD CTRL PULSE. DELAY PULSE IS POSITIVE GOING 

15 SAME CONDITIONS AS DELAY O04. DELAY PULSE IS NEGATIVE GOING 

16 PROGRAM WILL MOVE TAPE TO E.0.T. AND ATTEMPT TO DO A FAST 
FORWARD TO PRODUCE THE MOTION STOP DELAY. DELAY IS POSITIVE. 
NOTE: AFTER COMPLETION OF THIS ROUTINE A MANUAL REWIND 

SHOULD BE PERFORMED. 

17 THIS IS A NO OPERATION SAME AS 00 

OPERATION 

THE PROGRAM IS Gute autre Hod Hone ver IT DOES REQUIRE OH Ee OF OF THE 
OF THE TR-79 MAGTAP AN UNDERSTANDING OF THE 

NCTA 0, AGSTPACTION, TCO PEE SST, IPPDATE 
USER READ AND UNDERSTAND THE RESTRICTIONS AND OPERATIONS SECTIONS. 

THE DRIVER PROGRAM (LOAD SS _200 Baer Tn Tae =0) CAN BE MADEB 
TO EXECUTE ANY LEGAL SEQUENCE OF OPERA (SEE SECTION 7.3) BY 
{NEERING THE COMMANDS IN THE OPERATIONS OTRBLES (CORE LOCATIONS 722 
THRU 766). EACH COMMAND SHOULD OCCUPY ONE GORE tytn BITS 0-4 
ONLY. THE TOTAL NUMBER OF COMMANDS TO BE SHOULD THEN BE ENTERED 

The “HPPROPRIATE CORE LOGATIONS (SEE Fie 8 ATED a CH 
S_A SINGLE ig ’ERON. LOCATION 2700 

uth MINIMUM MBELAY’ BE THEEN OBPERAT IONS. OTs: DEFAULT WILL NOT WORK 
IF THE TAPE IS POSITIONED AT LOAD POINT. 

THE DELAY PROGRAM (LOAD 204,START SWITCHES=0) WILL EXECUTE THE DELAY 
SET-UP ROUTINES pis ALLOW SET-UP OF ALL THE DELAYS IN THE TR-79 CONTROLLER 
THE PROGRAM HAS AN ACTIVE SWITCH REGISTER AFTER STARTING. BY SELECTING 
THE DESIRED DELAY ROUTINE IN SWITCH tt te O THRU 3, AND THEN SETTING 
BIT 7 =1 THE ROUTINE WILL BEGIN EXECUTION. TO CHANGE THE DELAY ROUTINE 
SET BIT 7=0, WAIT A FEW SECONDS FOR COMPLETION OF THE ROUTINE, THEN 
ENTER THE NEW ROUTINE NUMBER IN BITS O-3 AND SET BIT 7=1. THE’ DELAY 
PROGRAM CONTAINS NO ERROR HALTS, HOWEVER IF ERRORS ARE DETECTED THE 

SEG O00&
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7.1 

PROGRAM WILL INFORM THE USER BY OUTPUTTING A BELL CODE TO THE CONSOLE 
TERMINAL. THE PROGRAM WILL THEN DO A CONTROL RESET AND CONTINUE. 

NOTE: THE PROGRAM BUILDS THE CORE “Ky BUFFERS EACH TIME THE PROGRAM 
IS STARTED, THE 

Y BE C THIS MA 
PROGRAM DEF 

HANGED BY MODIFYING LOCATION 24, 
puree ROUTINE TO PUT THE BUFFERS ANYPLACE IN THE LOWER 28K. 
THIS PROGRAM DOES NOT PROGRAM THE KT AND DOES NOT RELOCATE 

SEG 0007 

T IS LOCATION HOWEVER 
N THE CORE 

ABOVE THE LOWER 28K OF MEMORY. 

PROGRAM PARAMETER LIST AND CORE ADRESSES 

BITS 12 AND 13 OF THIS LOCATION REPRESENT 
XBA 16 AND XBA 17 OF THE TR CONTROL REGISTER 
THESE BITS ALLOW RELOCATION OF THE DATA BUFFER. 

BITS 8+9 IN THIS LOCATION REPRESENT THE 
UNIT NUMBERS OF THE TAPE DRIVES. A MAXIMUM 
OF 4 DRIVES PER CONTROLLER DEFAULT IS UNIT 0. 

THIS IS THE 2°S COMPLIMENT OF THE NUMBER 
OF WORDS TRANSFERRED. SINCE EACH BYTE OCCUPIES 

ED_IS 2X THE WORD COUNT. PROGRAM DEFAULT 
Us Df ‘Rl OF CORE LOCATIONS 

READ BUFFER. PROGRAM 

CONTAINS ADRESS OF THE WRITE BUFFER. THE 
Pe gran CONTAINS 4 Aes PRT TERNS CONTIGIOUS IN CORE. 

LOCATION oo * ALTERNATE 1 AND O BYTES 

= StiBine t art PatreaN® 
PROGRAM DEFAULT IS LOCATION 2700 

CONTAINS A 2°S COMPLIMENT NUMBER PROPORTIONAL TO THE AMO P S NUNGER TS LOADED | 
EnSe CBMMGND BTENG PERFORHED PRCGRaN NEF AULT | 

EACH INCREMENT CAUSES -O2 INCHES 

CONTAINS A NUMBER USED IN A TIMER BETWEEN 
OPERATIONS DEFAULT =000001 MINIMUM DELAY 

THIS IS USED IN CONJUNCTION gts LOC. 714 

PARAMETER LOCATION DESCRIPTION 

EXTENDED 700 
CORE ADDRESS 

UNIT SELECT 702 

WORD COUNT 704 

A WORD LOCATION T 

READ ADRESS 706 CONTAINS ADRESS OF T 
DEFAULT IS LOCATION 6700. 

WRITE ADRESS 710 

TION 

LOCAT LOCATION 3° 

ERASE COUNT 712 
OF TAPE TO BE ERASED. THIS 

S 77777 _. 
oF TAPE TO BE ERASED. 

OPERATION 714 
DELAY 

OPERATION 716 
DELAY MULT. AS A MULTIPLIER IN THE DELAY TIMER. DEFAULT 

IS 000001 MINIMUM DELAY. INCREASING THIS 
NUMBER WILL ALLOW MORE TIME BETWEEN OPERATIONS.
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393 
4 OPERATIONS 720 THI ATION CONTAINS THE NUMBER OF OPERATIONS as NUMBER “2 6 Be Pe AE D IN THE OP TABLE. DEFAULT = 

397 PERATIONS 72 THIS GINNING RATIONS TABLE. = el OE gp BA Say tie ae BOPROE? 1% inf REOGPEsaH SR : 
402 
403 
404 
40S | 406 
W072 7.2 ERROR CHECKS AND HALTS | 
409 LOCATION DESCRIPTION 
ui] 
412 1320 HALT HERE IF THERE WAS AN ATTEMPT TO EXECUTE AN ILLEGAL | 413 FUNCTION DUE TO TAPE POSITION OR SEGUENCE OF INSTRUCTIONS. 414 HE ILLEGAL COMMAND IS DISPLAYED IN RO WHEN THE 
His PROGRAN HALTS. SEE SECTION 5.18 FOR ILLEGAL FUNCTIONS ! 
417 1332 HALT HERE IF THERE WAS A HARDWARE ERROR ON THE PREVIOUS OPERATIGN 418 IF IT IS DESIRED TO BYPASS THE ERROR FLAG NOP THIS LOCATION. 419 THE COMMAND AND STATUS REGISTER SHOULD BE EXAMINED AT 420 THIS TIME TO DETERMINE THE PROBABLE CAUSE OF THE ERROR. 4D} PRESSING CONTINUE WILL CLEAR THE ERROR BY EXECUTING A 
ge CONTROL RESET. 

yoy 1350 HALT HERE IF YOUR OPERATION TABLE LOC.722-766 HAS AN 4DS OPERATION THAT IS NOT DEFINED IN THE LEGAL FUNCTION 4>B ’ CODES. RO HAS THE BAD D CODE IN IT,CHECK YOUR TABLE ni IN LOCATIONS 722 THR’ . 

429 14C6 HALT HERE IF BIT 15 OF THE SWR IS SET. THIS IS THE HALT 
430 BETWEEN INSTRUCTIONS. 

432 1432 HALT HERE IF BIT 14 OF THE SWR IS SET. THIS IS THE HALT 
433 BETWEEN PASSES OF INSTRUCTIONS IN THE OP TABLE. 
435 
436 
437 j 
438 

i 
nal 7.3 TABLE OF LEGAL FUNCTIONS AND CODES FOR USE IN OPERATIONS TABLE (LOC 722-766) 

wi3 CODE FUNCTION 
Was 00 #££% ILLEGAL #44% 

a 01 WRITE DATA (ILLEGAL IF EXECUTED FROM LOAD POINT)
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02 

03 

04 

OS 

06 

07 

10 

11 

le 

13 

14 

1S 

16 

17 

20 

SEG 0009 

READ ( DATA, TAPE MARK OR I.D.B. ) 

#22" ILLEGAL 424% 

SPACE REVERSE (ILLEGAL IF ISSUED FROM LOAD POINT) 

£2" ILLEGAL ¥2%% 

#22" ILLEGAL 444% 

ERASE 

REWIND (TAPE MOVES AT 160 i.P.S.) ILLEGAL IF ISSUED FROM LOAD POINT. 

#242 ILLEGAL ##4% 

#%%% ILLEGAL ¥%%% 

FAST FORWARD (TAPE MOVES FORWARD AT 160 I.P.S.) 

#2£"% ILLEGAL 422% 

WRITE 1.0.8. (ILLEGAL IF ISSUED AT OTHER THAN LOAD POINT) 

¥22% ILLEGAL 4#4%% 

WRITE TAPE MARK CILLEGAL IF ISSUED FROM LOAD POINT) 

CONTROL RESET ( PROGRAM PSEUDO OP ) 

-ENABLE ABS 

8. PROGRAM LISTING 

- TITLE TR79 UTILITY DRIVER 
-ASECT 

KERALA EER ERE RE RE EE EERE EEE EEE 
% GENERAL REGISTER DEFINITIONS # 
SHES AE HEHE MEME HEHEHE HE HE HEHEHE AEE EEE HE
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50S s 

S06 ; 
507 : Se RE SESE HE HEHEHE HEHE HEHE HEHE EE EEE A EE 
508 ; % R79 REGISTER DEFINITIONS # 
a3 ; eect iriiiriiririirrtrste tiie st ty 

etd : 
$1 164000 “we, TRCOM=164000 
513 164002 . TRSTAT=164002 
Si4 164004 TRWC=164004 
515 164006 TRBA=164006 

al . 
518 : ERLEERE EA AR ARAL LEAR EE EEE REESE 
$19 ; % PROCESSOR REGISTER DEFINITIONS * 
pee ; pee eitirttrr ii iitt ert trctrers Pes fs 

See 177776 PSW=177776 
S23 177570 SWR=177570 
S24 : 
S25 : 
S26 : LEERALEEEK EARLE EERE 
Se7 : * TTY REGISTERS # 
ese ; EELEEEREE ERE REL EL ELE 

$30 177564 TTSTAT=177564 
531 177566 TTBUF=177566 
S32 : 
533 ; 
S34 : 
535 : 
S36 : 
$37 : 
$38 ; 
$39 : 
S40 : 
541 ; 
Se ; LHL ERREERERERELE 
S43 ; * TRAP CATCHERS * 
Puc : REAR REL ERLE LEE EEE 

SHG 00000 Pr .20 
547 000200 -REPT 200 
548 : .+2 

a "th 
551 ; 
SSe . 
553 ; HERRERA AGERE ALAR EEE EEA RALE RES 
sS4 : : * STARTS AND CORE BUFFER BUILD * 
24 ; peetiiiiiieiirirririrtiris rips rr rt 

557 
558 000200 .=200 
5539 000200 000137 000230 BEGIN: JMP ad¥CORBIL ;NORMAL START 
S60 000004 005237 000356 BEGINe: INC d#NORST ;SETS FLAG TO DETERMINE WHO STARTED
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601 000356 

608 000500 
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000137 
000777 
000777 

062703 
022701 

001361 
005000 

000000 

000500 
000000 

000600 

MACY11 27(1006) 
& 09:06 

000230 

16 
002700 
177400 

oooo04 
ooo004 
000230 

006700 

000011 

000356 

000356 

MO1 
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CORBIL: 

X4: 

SLBDON: 

ALD: 
NORST: 

JMP d#eCORBIL 

000777 
ooo4 
000777 
000 
000652 
MOV #214,R1 
MOV #216;R3 
MOV #2700, Re 
MOV #177400,R0 
MOV (RIL), (RE)+ 
INC RO 
BEQ x4 
MOV (R3) , (R2)+ 
INC RO 
BNE X3 
ADD 4#4,R1 
ADD #4°R3 
CMP #230,R1 

BNE Xe 
CLR RO 
CLR RI 
INC RO 
INC Ri 
MOV RO, (R2)+ 
CMP #6700, Re 
BEQ SLBDON 
CMP #11,R1 
BEQ SLB 
ASL RO 
BR  SLBI 
TST d#NORST 
BEQ D 
CLR  @BNORST 
JMP d#DRTN 
JMP aseSTART 
ooo000 

SHHAAHRERELEKE 

* STACKS # 
SLEEELEKRLELLSE 

=500 
oooooo 

=600 
ooo000 

;START HERE FOR DELAY ROUTINES 

;SET UP PATTERN 
SET UP PATTERN 

GENERATOR 
GENERATOR 

iE! UP ADRESS POINTER 
_ SET UP COUNTER 

;D0 IT 
;KEEP TRACK OF HOW MANY 
iy FOR DONE 

;KEEP COUNTING 
;LOOP HERE 
;NEXT PATTERN 

;NOT DONE YET 

:GO TO NEXT PATTERN 
DONE YET 

;CLEAR THE PATTERN GENERATOR 
*CLEAR THE PATTE RN COUNTER 
;SET BIT IN PATTERN 
; KEEP COUNT 
;PUT IT IN CORE 
SEE IF WERE FINISHED 
YES JUMP OUT 
:CHECK ON THE BIT POSITION 
;RESET 3 BL {DING BIT 
;SHIFT T 
; LOOP AGAIN 
:SEE WHERE THE START CAME FROM 
;IF = 0 MUST HAVE BEEN START 200 
; CLEAR IT QUTFOR NEXT TIME 
;NOT 2 TART = GO TO 204 
:GO TO A 200 START 
: TEMPORARY LOCATION ° 

;SET STACK HERE 

;SUBROUTINE STACK 

SEG 0011 

e
e
e
 

SE
 
a
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SESE SEE SESE SESE SE SE EE 
% PROGRAM CONSTANTS AND VARIABLES *# 
SESE SESE SEE EEE SEE EE EEE SEE HEHE HEHE EEE 

. =664 
SWRTEM: OOCO ; TENE STORAGE FOR SWITCH -REGISTER 
TIMMUL: 0000 i¢ NTAINS DELAY MULTIPLIER 
CONTER: 000000 TEMP S STORAGE FOR Come REGISTER 

H ue te 

EMPI: BSE E te SToRn 3 FOR Pie NONBER 38 OPERATIONS TO BE PERFORMED 
TEMPe: 00000 TEMP STORAGE FOR THE OPERATION BIENG PERFORMED 
EXTCOR: 000000 ‘BITS re et 13 ARE XBA IGAND XBA 17 
UNIT: ooo0000 *UNIT SELECT BITS 8 AND 9 
WCNT: -20 ; WORD COUNT 
RADOR: . 006700 sSTART OF READ BUFFE 
WADOR: ° 002700 *START OF WRITE BUFFER 
ERSCNT: 177777 : CONTAINS LENGTH OF ERASURE WHEN DOING AN ERASE 
OPDLY: 000001 ;OPERATION DELA 
OPOLX: 000001 : OPERATION BELAY MULTIPLIER 
OPNUM: O00001 ‘NUMBER OF OPERATIONS: TO BE PERFORMED 

; RLKEKLKEKE RL KEKE LSHERSEL LES SKEREM KYM MREK EMRE REESE 

: * TABLE OF OPERATIONS TO BE PERFORMED MAX =23 * 
: RHEKSERSLRA LEEKS LEEK EEE SHEA KEE XE SERS SEE RS EER SEEE 

SPTBL: 1 ;1ST OPERATION 
0 *2ND OPERATION 
0 :3RD OPERATION 
0 iat TH BER ON 
0 RATION 
: RATION 

RATION 
0 ee OPERATION 
0 11TH OPERATION 
0 : OPERA 
0. > 13TH OPERATION 

. ; 14TH OPERATION 
0 ;1STH OPERATION 
0 : 16TH OPERATION 
0 217TH OPERATION 
0 :20TH OPERATION 

= 5280 OPERATION : TION 
0 323RD OPERATION 

JHIMHMEHEHHHHHHHHHHHHHHHEHHHHMHHHHHHHE Ree eeeeeeee | 
# HOUSE KEEPING AND INITIAL PROGRAM PARAMETERS # 
EELAALESEAEEEEESESE SELLA EEALSLRLELERERRESESEEEEE EEE 

e
c
 

e
e
 

o
e
 

e
e
 

e
e
 

SEQ 0012
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st
at
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a
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d
 

5
2
S
 

001146 

MACY11 

Ole 000600 
000340 

att A 004900 

000720 
176377 

000722 
o00011 

e3 000676 

177604 

000134 

005037 
162703 
060307 

164002 
001442 

o0042e 
000425 
000401 

27( 1006) 

177776 
164000 

000702 

000674 

000676 

162664 
162656 

B02 
22-DEC-76 09:23 PAGE l-le 

‘START: 

AL INH: 

Uf
) 

A)
 
E
v
e
s
 oe
 
e
e
 
e
e
e
 

o
e
 

os
 

CLR 

ADD 

#600, SP 
#340; d8PSW 
waadb, aaTRCOM 

dJ#OPNUM,R1 
#176377, O#UNIT 

SEQ 0013 

1000 
;SET UP STACK AT LOC, 600 
:SET_PRIORITY LEVEL 7 NO_INTERRUPTS ALLOWED 
;WAIT FOR THE INITIAL 900 MS.POWER CLEAR TO SUBSIDE 
: LOOP UT Th CONTROL IS READY 
Rl CONTAINS HOW MANY OPERATIONS WILL BE DONE 
;STRIP OFF EVERYTHING EXCEPT BITS 8 AND 9 TO SET UP UNI 

RERKLKAALLAAAL ALLL AALLAA LA ARALALLERE 
# SET UP OPERATIONS COMPARITOR *# 
JE EEE 

#OPTBL Re sR CONTAINS THE POINTER TO THE START OF THE OPERATINS 
#9. gaTENPL *THE NUMBER OF LEAGAL OPERATIONS 
#LEGO ‘POINTER TO THE BEGINNING OF THE LEGAL OPERATIONS COMPA 
(Ro)+ PB 3 app GET THE OPERATION AND PUT IT IN TEMP 2 
DeTEMP2, (R3)+ *CHECK IT AGAINST THE LEGAL FUNCTIONS 
CLINH :1F ITS LEGAL CONTINUE TO EXECUTE IT 
TEMP1 :WASN’T THAT OPERATION SUBTRACT 1 
2s “TRY NEXT ONE 

PLXXRKGSRELSERESE KLE LELS ERE SALA KE 

% CHECK FOR A CONTROL RESET + 
RRXERPLLESAKL KEK XSH ERE LEE E KER ER EEEYE 

#20, J8TEMP2 ;SEE IF ITS A CONTROL RESET (PSEUDO OP) 
CRES *MUST BE A CONTROL RESET JUMP TO CRES 
aeILFUT IT MUST BE ILLEGAL FUNCTION STOP THE PROGRAM 
#4000, TRCOM :MUST BE A POWER CLEAR SO DO IT TAKES 900 MILI SECONDS 
#4000 TRCOM *SEE IF DONE WITH POWER CLEAR YET 
3$ :WAIT UNTILL DONE 
FUDONE ?GET BACK INTO PROGRAM 

HKLM KSEREL EE RERME ALE RY SKS LER LASER SERA EE SSL ESE 

* CLEAR INHIBIT BIT AND SET UP OPERATION ¥* 
KEKE KARAA SEA ARRAS ALLA RKA LE HARHRA LEAR RHEL ALE AAEAEE 

aaTRSTAT sCLEAR OUT THE INHIBIT BIT 
#LEGOPS+2,R3 GET AN OFFSET VALUE 
R3,PC ‘ADD IT TO THE be AND GO THERE 

HSER PEERERELKEL EMEA SMS ERHA YER RRE ES 

% OPERATIONS DIRECTORY TABLE ¥* 
REKASREESRRXLHESRELLE HLS LLHERELERRRE 

WRITE sWRITE INSTRUCTION 
READ *READ INSTRUCTION 
+4 SPACE REVERSE INSTRUCTION 
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729 901150 go0432 ER: BR ERSE ;ERASE COMMAND 

ra Geiss Gee eee FELT a Pome 
? oat iss open the NOP fRTTE oR BERS ¢ 
733 001160 000240 WTM: NOP WRITE TAPE MARK 

735 ; 
736 ; 
737 : SLSLER ESA RKAERAS SEL UE SALA AS AA ARE E LSE 

738 : * SET UP UNIT NUMBER AND GO BIT ¥* 
233 ; HXRESLRSXPRSRERFLE LSE ERSA SELES RELA REESE 

741 : 
742 001162 006337 000676 Scop: ASL aKTEMP2 SHIFT THE FUNCTION INTC THE PROPER BIT POSITIONS 
743 001166 053737 000702 o00676 BIS @M#UNIT,a8TEMP2  ;SET THE UNIT # BITS 
mn 001174 053737 900709 000676 BIS OHEXTCOR, aeTEMP2 ‘SFT The THE REMORY EXTENSION BITS 

oie Bb 15be 0417 BR EXECUT : JUMP THe NE OE ECUTION ROUTINE 

748 
749 : 
750 ; 
751 : HRAELERL REPL SLES RSSERERSRSLRAR KEE 

752 : % OPERATIONS SETUP ROUTINES #* 
ee } REKKAKKRLRAALSRSLARAALERARARARLEEE 

755 : 
756 001210 013737 000710 164006 WRITE: MOV @SWADDR,a#TRBA § ;SET UP WRITE BUFFER BREA 
757 001216 o00403 BR WRIWC :CONTINUE ON TO SET UP W.C. 
758 001220 013737 O00706 164G06 READ: MOV @#RADDR, a#TRBA ;SET UP READ BUFFER bores 
759 001226 013737 000704 164004 WRIWC: MOV a@sWCNT,deTRWC SET UP WORD COUN 
760 001234 000752 BR  SGOB :SET UP GO BIT 
761 001236 013737 000712 164004 ERSE: MOV @ERSCNT,@STRWC  ;SET NUMBER TO INDICATE AMOUNT OF TAPE TO BE ERASED 
7be 001244 00746 BR  SGOB :SET UP GO BIT 

764 ° 
765 : PRRPRAEEPRKA KE KAKLK SRK ERERSASVE RSS E SL ALBA SSE SAAS LEE RHESE 

766 : % ROUTINE TO EXECUTE THE FUNCTION AND CHECK FOR DONE # 
i 4 : SMELLS HSS EKESRLLE SESE RR H RR KEKE KE REKE PEELE LER EL SR LEER EL SRE 

7693 : 
770 00124 o00240 ExecuT: NOP 
771 001250 013737 000676 1640C0 MOV @8TEMP2,a8TRCOM ;DO THE FUNCTION 
772 001256 105737 164000 7S: TSTB a#TRCOM ‘SEE IF DONE YET 
773 OOleb2 100375 BPL 7$ :WAIT FOR IT 

aoe ; 
776 
777 : 
778 $ HEE RYLEAYRRELEALEAH EYRE MES ARERKESEESSELH SE 

779 : % ROUTINE TO CHECK FUNCTION WHEN DONE % 
reo : KELERKAERLKKL KESSEL RS ALKA KSL EERE ELSA ARE ERER 

782 : 
783 O01264 013737 164002 000672 FUDONE: MOV aNTRSTAT, aNSTTEM ;SAVE STATUS 
784 001272 013737 164000 000670 MOV @aTRCOM,38COMTEM ;SAVE COMMAND REGISTER
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785 001300 032737 O40000 000670 BIT s#40000,d8COMTEM ;WAS IT AN ILLEGAL COMMAND DUE TO SEQUENCE OR TAPE pos? 786 001306 001405 BEQ ERDONE NO ERROR HERE 787 901310 G0b237 000676 ILLCOM: ASR @aTEMP2 ‘STRIP OFF THE GO BIT 

539 i 2) 00 = RR1Y HALT sebtedabteite sPUT BAD Co ¢ lt DISPLAYED 790 ae nee 100000 900670 ERR Hee #100000, 2#COMTEM isEE IF bok ints a, 791 001330 001410 BEQ OPDEL ;NO ERRORS CONTI 
792 001332 o00000 ERRIS: HALT :GOT AN ARROR NOP-T THIS HALT TO CONTINUE 793 001334 000137 001106 IMP @eCRES IF YOU GOT AN ERROR ONLY RECOVERY IS WITH A CONTROL RE 784 001340 006237 000676 ILLFUN: ASR @eTEMP2 :STRIP OFF GC BIT 795 001344 013700 000676 ILFUT: MOV. @eTEMP2, RO :PUT THE BAD CODE IN RO TO DISPLAY WHEN HALTED ie 001350 000000 ERRIF: HALT GOT AN ILLEGAL FUNCTION CHECK YOUR PROGRAM LOCATION 72 
798 : 

B60 
801 : SE HEHE HE HE MEME SE HEHE HEHE HEHE HE MEE HE EE EEE EEE 
802 : % OPERATION DELAY BETWEEN INSTRUCTIONS ¥* 
BOS : RERARARERAKLL LASSE AALS AAA KKK A ARE LA AAR KL SHEE 

805 : 
806 001352 013737 000716 ooosss OPDEL MOV @S8OPDLX,dSTIMMUL ;SET OP OPERATIONS DELAY MULTIPLIER 807 001360 013700 9000714 MOV @SOPOLY,RO -SET UP OPERATIONS DELAY TIMER 808 001364 005300 og DEC RO :TIMER IS TICKING 809 001366 001376 BNE 9$ GET MORE TIME 
gio 001370 OOS 00086 eC gaTIMMUL sCOUNT DOWN THE MULTIPLIER 
Ble 001376 cae? a7 100000 177570 gir #100000, a#SWR :TIMES UP CHECK SWITCHES TO SEE IF WE HALT OR CONTINUE 813 O01404 001401 Q .+4 :DONT STOP NOW SKIP THE HALT 814 001406 o00000 INSHLT: HALT : STOP BETEEN INSTRUCTIONS 815 601419 1 C RI i=] FROM oo a NUMBER OF OPERATIONS IN R1 816 O0141 bi 1 95 G0 AND NEXT INSTRUCTION 817 001414 O00401 BR .+4 sSKIP THE J 818 O01416 0010137 o01040 34: JMP a@#LOOP :00 THE LOOP AGAIN 819 001422 0312737 O40000 177570 BIT #40000, dsSWR :CHECK SWITCHES TO SEE IF WE WANT TO STOP AT END OF PAS 820 001430 O40} BEQ REST ?DO THE NEXT PASS SKIP THE HALT 821 001432 030000 PASHLT: T ;STOP BETWEEN PASSES gee 001434 030137 001000 REST: IMP asSTART :GO DO IT AGAIN (NEXT PASS) 
£24 ; 
Bes 3 HELKEEKEKLLHE RRR A RE SHALE SERA ASL ERS E EE 
826 ; * LEGAL OPERATIONS COMPARITOR TABLE * 
Bs? : RKAAKAAAAALA LEAR EKER SSAA RA RA AHA RAK HAAS 

829 001440 900001 Lecops: 00001 sWRITE 830 O0i442e O00002 00002 * READ 831 OO1444 oo004 :SPACE REVERSE 832 001446 7 00007 : ERASE 833 O014S0 O00010 00010 * REWIND Se foie Be BoE arte tae B38 001456 000017 00017 :WRITE TAPE MARK 

838 . 
eas :
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a ; c  anae anton teemoe mreae a 
# Y - M N * 

gig : iemmntiasnthoninannaensnanuahentedee 

94S : 
846 001460 .=1460 
al igen Risener ‘tea DRTN: oe 50). » SP ;SET STACK aouTt vere 

ue 

84 1470 ise opp 340 177776 ey $300) Be ds#PSwW iat phiahtry 7 i INTERRUPTS ALLOWED 
20 pot a7e re ‘ 004000 164000 DROUTS: Bea #igdt) auTRCon 5 CHEEK FO FOR R iar tAL POWER CLEAR TO SUBSIDE 

8S2 001506 013737 177570 000664 BRI: O#SWR, J#SWRTEM CET SuiTCHES AND PUT THEM IN STORAGE 
8S3 001514 105737 OO0664 7318 aNSWRTEM : SEE IF ENABLE IS UP YET 
854 001520 100372 BPL BRI : LOOP UNTILL ENABLE IS UP 
8SS 001522 042737 177760 000664 BIC #177760, d#SWRTEM * MASK BITS AND GET A NUMBER BETWEEN 0-15 
8S6 001530 006337 OO0664 ASL aaSWRTEM : SHIFT IT LEFT TO MULTIPLY BY 2 
8S7 001534 006337 000664 ASL a@sSWRTEM : SHIFT AGAIN MULTIPLY BY 2 TO GET OFFSET 
Be 001540 063707 COObE4Y . ADD a@s#SWRTEM, PC : ADD IT TO THE PC AND GO THERE 

860 : 
861 

864 : reer ete terete tite t ttt ttt ttt ttt ttt ttt titty 
865 : % INDEX TABLE OF DELAY PROGRAM DIRECTIVES + 
4) ; pect tt titi ttt ttt ti ttt titi tt tt ttt itt ttt} 

e698 : 
869 OO1544 000137 O01S06 ta MP @#BR ;DELAY O IS A NO-OP 
870 001550 000137 OO1644 =n Th aeeRe ‘DELAY 1 re FOR POWER CLEAR 
871 001554 9000137 OO1644 JMP @#BRe sDELAY 2 IS FOR POWER CLEAR 
87e O01 000137 001662 JMP @#BR3 ;DELAY 3 IS FOR ERROR CLK 
873 001564 000137 001722 JMP a@#BRY sDELAY 4 IS FOR WRITE ENABLE 
874 001570 000137 001764 JMP @#BRS ;DELAY S IS FOR OUT BUFF FLAG 
875 001574 pon a? 001764 JMP @#BRS ;DELAY & IS FOR END WRITE DATA 

oo Solem Ber Reiss We Batio DELAY io!Ts Fon emueeo SMES 
878 001610 000137 002174 JMP a@#BR11 ;DELAY 11 IS FOR WRITE I.D.B. 
879 001614 000137 JMP a#BR11 sDELAY le IS FOR I.D.8. TIMING 
880 001620 000137 002314 JMP aeBR16 ;DELAY 13 IS FOR ABORT WINDOW 

ce ise poe pre ie ites BELAY 1s 42 Fon GO PIS DEER 
BB 001634 Mute Bo325 JMP a#BR14 iB LAY 16 13 FOR M.S.D ePay 
Bee 001640 000137 001506 JMP @eBRl sDELAY 17 IS A NO-OP 

886 : 
887 $ 
i=}=] 5] : 
883 
890 ; 
891 : reece tet titi ttt itttit iti tiittittt 
892 . * ROUTINE FOR DELAYS 1 AND2 # 
coe : HA KKEBS GLEE LYSE LAY PEASE SRE REEEREES 

89S OOC1E44 004537 ooe44e BRe: JSR RS,aePCL ;D0 A POWER CLEAR 
896 O016S0 105737 177570 TSTB aaSwR ;CKECK FOR A LOOP



FOe 
are UTILITY DRIVER MACY11 27(1006) 22-DEC-76 09:23 PAGE I-16 
ZTRBB.M11 2e-DEC-76 09:06 ~ SEG 00:7 

8397 001654 100773 BMI BRe ;D0_IT AGAIN 
Bag 001656 000137 001506 JMP @#BR1 GET NEXT TEST 

900 : HERE E SEE LEE ELSES ER ELAS ER EE 
901 : % ROUTINE FOR DELAY 3 # 
ang : rite ittiii titi iirier iret oy 

904 001662 012700 000070 BR3: MOV PER uP ap DELAY MULTIPLIER 
90S 001666 052737 O04000 164002 Bae sib, aeTRSTAT FORC RROR WITH 6.G.L. SIT 
- ip ape 138: j LINER i TICKING 

908 BOI 08 Bosaae 164002 rN istecta CHECK NOW THER THE BIT 
909 001704 105737 177570 TSTB a#SWR 3 7 ine : — 40 DO IT AGAIN 
910 001710 100764 BMI BR3 
$11 001712 004537 O0e44e JSR RS, ad#PCL ‘BONE THERE 60 A POWER CLEAR AND GET THE NEXT GNE 
sis 001716 000137 001506 IMP @4BR1 >GET THE NEXT DELAY DIRECTIVE 

914 : EAE A KEELE EERE ARAL R EERE EERE EEE 
91S : * ROUTINE FOR DELAY 4 AND 15 # 
a8 : ee titttitititiititei ice ries les fo) 

918 001722 004537 O0e%62 BR4: JSR RS ory 5 EEK FOR READY 
919 001726 012737 177777 164004 BRYA: MOV a-l,a THIS NUMBER IS USED FOR AN ERASE COLNT 
920 001734 012737 000017 164000 MOV #17. SETRCOM ‘D0 a ERASE 
S21 O01742 O04S37 O02e462 JSR RS, d#RDY sWAIT TILL DONE 
See 001746 004537 002500 JSR RS: d#ERCK ;SEE IF HE ERRORED OUT 
$23 001752 105737 177570 TSTB auSuR :SEE IF WE LOOPON >) 
$24 001756 100763 BMI BRYA :LOOP HERE AND DO IT AGAIN 
ase 001760 000137 001506 JMP @#BR1 *GET OUT AND GET NEXT DELAY DIRECTIVE 

927 
928 : REALL EAA AERA LEA AEE RE EEE LEER EER REL 
929 : * ROUTINE FOR DELAY S , & AND 7 # 
a : JHE HEHEHE HEHEHE HE eat 

932 001764 004537 002530 BRS: JSR RS,d8OFLP ;SEE IF_WE ARE AT LOAD POINT 
933 001770 005037 164002 CLR akTRSTAT :CLEAR INHIBIT BIT 
934 001774 ped hehe ee BRSA: oe ByihoR,S4TRER at is i alte ieee me — 

gee Ghshte Blaea? GBRGAS {ENR Roy aSSnRReGA™* BBE URE 
937 002016 004537 O0e46e2 JSR Re’ SERDY : WAIT "FOR READY 
93 e0ee 004537 002500 JSR RS, ad#ERCK ; CHECK FOR ERRORS 
93 02026 105737 177570 TSTB a¥SWR ;SEE IF WE WANT TO LOOP 
940 002032 100760 BMI BRSA ;LOOP HERE AND DO IT AGAIN 
gap 002034 000137 001506 JMP @#BR1 :GET OUT AND GET NEXT DELAY DIRECTIVE 

943 : REALE RELA E EERE EERE EERE ES 
S44 ; * ROUTINE FOR DELAY 14 # 
ra : ei ttrttiiiti itr i tii iires ty ey 

947 O02040 004537 o02564 BRO: JSR RS,a#REW ;00 A REWIND GET TO B.0.T 
948 002044 004537 002614 BReC: JSR RS. aseTS :CHECK FOR END OF TAPE ANYWAY 
949 002050 005037 164002 CLR asatRSTAT :CLEAR THE INHIBIT BIT 
950 002054 005037 164004 CLR a@#TRWC CLEAR THE WORD COUNT 
951 002060 012737 een 164000 MOV #17, a8TRCOM :DO AN ERASE 
95e 002066 005037 164000 BREA: rhe daTRCOM FORCE A LOAD PULSE
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953 002072 105737 177570 TSTB @eSWR ;SEE IF WE WANT TO LCOP 
954 002076 100004 BPL_ BR6B ALL DONE 
955 002100 105737 164000 TSTB 9 a@#TRCOM 3 IF ERASE IS DONE YET 
956 002104 100370 BPL BREA :NOT aes, DO ANOTHER LOAD PULSE 
957 002106 000756 BR  BREC :D0 IT AGAIN 
958 002110 004537 O0e44e BR68: JSR RS, d#PCL ;D0 A CLEAR AND EXIT 
ra, 0S2114 000137 001506 IMP = HBR1 :G0 BACK TO MAIN 

961 
962 ; 
963 ; 
964 : REREEA AKL E AERA EG EERE AKER REE 
965 ; % ROUTINE FOR DELAY iO ¥#* 
ae : poet iitiririi rir retest eres sty 

968 002120 004537 002614 BR10: JSR RS,a#ETS ;CHECT FOR E.9.T 
969 002124 004537 002530 JSR RS. a#OFLP GET US OFF LOAD POINT 
970 002130 005037 164002 CLR astRSTAT :CLEAR INHIBIT 
971 002134 012737 000017 164000 MOV #17,a8TRCOM :D0_A MAXIMUM ERASE 
972 OCel4¥e 012700 005000 BRIOA: MOV 4#5000,R0 :SET UP COUNTER 
973 002146 005300 BRIOB: DEC RO :START COUNTDOWN 
974 002150 001376 BNE BRIOB TIMER IS TICKING 
975 O021Se 005037 164004 CLR. a@#TRWC :RE ESTABLISH THE ERASE COUNT TO 0 
976 O0e1S6 105737 177570 TSTB = @eSWR : SEE if WE LOOP HERE 
977 O02l6e 100767 BMI BRIOA :D0 IT AGAIN 
978 002164 004537 o0e44e JSR RS, d#PCL :DO_A POWER CLEAR 
a 002170 000137 001506 JMP = HBR} :GET OUT AND GET THE NEXT DELAY DIRECTIVE 

981 : 
982 ; 
983 ; 
984 : 
98S 
986 ; 
987 ; HELGE REE ERR A EER AA RELA EE EERE EEE 
988 ; % ROUTINE FOR DELAY 11 AND le # 
een petittiriteiitiritirirtettre ire ty 2 

991 002174 004537 002564 brit: JSR 4 8 wa 
992 002200 012737 000033 164000 MOV 233, aaTRcon WRITE AN 1.0.8. 
993 O0ee06 004537 d0e46e JSR RS, aeRO ‘CHECK FOR DONE 
994 O0eele 004537 O02500 JSR fe” SEERCK ;SEE IF ANY ERRORS UP 
995 002216 105737 177570 TSTB S¥SUR :SEE IF WE WANT TO LOOP 
996 O0eeee 100764 BMI :LOOP BACK DO IT AGAIN 
997 O0eee4 004537 o02e442 JSR Re DePCL ;D0 A POWER CLEAR 
Fa 002230 000137 001506 IMP aaBR1 ;GET OUT AND GET NEXT DELAY DIRECTIVE 

1000 . 
1001 : 
1002 ; 
1003 ; 
1004 : EHAA KAA A EEE RRR E EEE EE EE 
1005 : * ROUTINE FOR DELAY 16 # 
tite ; LEREAKERE RARE EL ERREERAER EERE 

1008 002234 105737 164002 BR14: TSTB = a@&TRSTAT ;CHECK FOR EOT UP
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1030 

002240 
e 

ooe44e2 
002450 
002456 
002460 

100407 
7 

004537 
000137 

052737 
032737 
001374 
000205 
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red 

oo244e 
001506 

ode44e 
177570 

ooe44e 
001506 

004000 
004000 

164000 

164000 

164004 
164000 

164004 
164006 

164000 

164000 
164000 

H0e 
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BR1YA: 

brie: 

BRIEA: 

BR16B: 
BR16D: 
BR16C: 

PCL: 
PCL1: 

BR14A 
aaTRSTAT 
#27, J8#TRCOM 
RS, JSRDY 
aetRSTAT 
te? aeTRCOM 
5, aeRDY 

ReatR 

RLKLKALALAEE 

;SKIP THE FAST FORWARD 
:CLEAR_INHIBIT 
:D0 A FAST FORWARD 
WAIT TILL oe 
‘CLEAR INHIBIT 

; TRY ° sa hore » SHOULD PRODUCE ERROR 

‘00 A POWER CLEAR 
GET OUT DO NEXT DELAY 

RELAAALELAALAKELE 
* ROUTINE FOR DELAY 13 *# 
HEHEHE HEHE HEHE EAE HE HEE EE EE 

RS, DHREW 
aatRSTAT 
#177000, a8 TRWC 
17 auTRCOM 

re ama 
oI 16,R 

;D0 A REWIND 
;CLEAR INHIBIT 
;SET on ekace COUNT 

IT 
:GET > w ee POINT LEGALLY 

SUPE, gonness 
:NOW TRY TO ss NOTHING,SHOULD ABORT 
:SET UP TIME MULTIPLIER 

TI RUNNING 
371 FROM MULTIPLIER 
:SEE IF DONE YET 
sCLEAR ER ERRORS 

:D0 IT AGAIN 
:POWER CLEAR 
ALL DONE GET SOME MORE 

REGGE RARER EAA E AER AEE EE EE EEE 
* SUBROUTINE FOR POWER CLEAR * 
HEME HEHEHE MEME MEME HE HEHEHE HE HEHE EE EEE EEE BEE 

#4000, a#TRCOM © 
#4000; a#TRCOM 
pee! 

;SET POWER CLEAR 
WAIT FOR 900 MILI SECONDS 
STILL WAITING 
RETURN TO MAIN ROUTINE 

SES 00:9
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HEHEHE SESE SESE SESE HEHE EAE EEE REE EE HE HEHE EEE EEE EERE EEE 
% SUBROUTINE FOR READY AND CLEAR INHIBIT +# 

2 
p
p
 

Ce
e 

1058 Se reer i rit tti reir titi res | 
4 

107¢ ; 
re ‘the d ire 164000 RDY: it Ng geTRcon ATL TIL ON DONE BIT 

1b? Bo5496 Aues9? OC0001 164002 IHB: Bre #1,d8TRSTAT AheAR” thE PRATBIT BIT 
ine 002476 000205 RTS RS SRETUN TO MAIN ROUTINE 

1076 : 
1077 : 
1078 ; HERA AK KEE EEE ER EE EEE EEE EEE 
1079 ; % SUBROUTINE TO CHECK FOR ERRORS # 
TT : eee eer ttti iii ititite rie! 

1082 : 
1083 002500 005737 164000 ERck: TST @g@&#TRCOM ;SEE_IF ERROR IS UP 
1084 002504 100010 BPL ERCKe :NO_ERRORS JUMP OUT 
1085 002506 012737 000007 177566 MOV #87, a#8TTBUF GOT _AN ERROR RING A BELL 
1086 002514 105737 177564 ERCK1: TSTB aetTSTAT :WAIT HERE 
1087 002520 100375 BPL ERCK1 ;WAIT HERE 
1088 O0eSee 004537 ope44e JSR RS,d#PCL : CLEAR i ® -_ WITH A POWER CLEAR 
nen 00eS26 000205 ERCKe2: RTS RS :GO BACK TO MAIN 

1091 : 

1b93 ! 
tba : SEH HEHE HEE HEHEHE HEHE HEHEHE ESE HE AE METER AE EEE SE EERE EEE EE EE 
1095 : * SUBROUTINE TO GET OFF LOAD POINT LEGALLY +* 
10% ; eee eter iti rtettifiitcittt rite 

1098 
van 002530 arte 000049 164002 bFLp: oT 0 eka ;SEE IF Lose eyo IS uP 

tiot Bos848 Bo4d4> e402 CLR | SetReTAT sNOLLE THE INHIBIT 
1102 O002S44 012737 000033 164000 MOV ay a#TRCOM WRITE AN 1.0.8. 
1103 eutiag 4537 it JSR S, aaRDY :WAIT FOR READY 
11 6 4567 177716 JSR fie’ Pack :CHECK FOR ERRORS 
ited O02eS6e 000205 OFLP1: RTS RS’ :GO BACK TO MAIN 

1107 : 
1108 ; 
1109 : eee ert tr i tttiittii ss 
1110 ; % SUBROUTUNE FOR REWIND AND L.P. # 
tits : HAH HEE EE ER AE REE RE 

1113 002564 032737 OOCO4O 164002 REW: BIT #40,adsTRSTAT - ;AT LOAD POINT?? 
1114 00257e 001007 BNE  REW2 YES DON’T NEED REWIND 
1115 002574 005037 164002 REW1: CLR @&TRSTAT :CLR THE INHIBIT 
1116 002600 012737 000021 164000 MOV ae! SaTRCOM :D0 A REWIND 
1117 002606 004537 002462 JSR 5, 34RD : WAIT Tut DONE 
te O0e6le 00205 REW2: RTS :G0 BACK 

1120 : RELLEAER ELLA E RARE REE ERREREEE
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MACY11 27(1006) 
22-DEC-76 09:06 

164002 

002564 

JO0e2 
22-DEC-76 09:23 PAGE 1-20 

its: -TSTB 
BPL 
ISR 

ETS1: RTS 
, 
. 
s 
. 
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S
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S
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ae TRSTAT 
ETS! 
RS, d#REW 
RS 

*% SUBROUTINE FOR E.0.T . # 
KELRAA LAA RAL AAA LK ALLAAH RELEE 

;IS_END OF TAPE UP ? 
sNOT AT E.0.T 
;D0 A 
;GET B 

REWIND 
ACK 

HELHEKLKALLAAAL KALE ALL HRAAL ELE 
WRITE BUFFER PATTERNS x 

ERLAALRAAAA ALLEL LE LE LEELA ERE E 

.2=2700 
“REPT 1000 sALL_1°S 
-WORD 000777 sPATTERN = 0 000 O00 11i ill 111 
.ENDR 

.=3700 
-REPT 1000 ;1°S AND 0’S ALTERNATE WORDS 
-WORD Q00400 ;PATTERN = 0 000 000 100 900 000 
WORD 000777 ;PATTERN = 0 000 O00 111 111 1li 
ENDR 

=4700 
REPT 1000 ; ALTERNATE BITS 
WORD Q00525 ;PATTERN = O 000 900 101 910 101 
WORD 0Q00652 ;PATTERN = 0 000 000 110 10i 010 
ENDR 

=5700 
REPT 1000 ;SLIDING 1 BIT 
WORD OQO00001 ;PATTERN = QO 000 000 000 000 O01 
WORD Q00002 ;PATTERN = 0 000 000 000 000 010 
WORD Q00004 sPATTERN = QO 000 000 000 O00 190 
WORD 000010 ;PATTERN = QO O00 O00 000 001 000 
oe an searreen = 0 000 000 000 019 nie 
“ as = 

WOR a08i00 apart RN = A BBG odd oat 000 odd 
% 00 : s 
WORD BOR400 {PATTERN = 8 000 00 149 600 Ooo 

REAKKLAAALELALARSLELALSEE 
* READ BUFFER AREA # 
REE EA EAA RE EERE ER EEEEE 

‘SEQ 002!



KO0e2 
Motte a DRIVER MACY11 27(1006) 22-DEC-76 09:23 PAGE 1-21 
ZTRBB.MI 22-DEC-76 09:06 SEQ 0022 
1177 ; 
1178 : .=6700 ;1000 WORD LOCATIONS RESERVED FOR READ SUFFER 
1180 : 
i198! oo0°01 .END



LOe2 
TR79 UTILITY DRIVER MACY11 27(1006) 22-DEC-76 09:23 PAGE 2 
OZTRBB.M11 e2-DEC-76 09:06 SYMBOL TABLE SEG 0022 

ALD 000352 BR5A 002066 EXTCOR 000700 PSW = 177776 TEMPe #Q000676 
BEGIN Q00200 BREB 002110 FFOR 001154 R 001144 TIMMUL OQOO666 
BEGINe 000204 BREC 002044 FUDONE 001264 RADDR 000706 TRBA = 164006 
BR1 001506 CLINH Q01130 IDB 001156 RDY 002462 TRCOM = 164000 
BRiO 002120 COMTEM 000670 I 002470 001220 TRSTAT= 164002 
BRi 142 CORBIL 000230 ILFUT 001344 REST 001434 TRWC = 164004 
BRIOB O02146 CRES 001106 ILLCOM 001310 REW 002564 TTBUF = 177566 
BR11 174% DROUTS 001476 ILLFUN 001340 REWD 001152 TTSTAT= 177564 
BR1Y 0022 RTN 001460 INSHLT OO14O REM) B06 74 UNIT urge 
BRIYA 002260 001150 LEGOPS O0144 R le 1 

ile oes Enox Ooeat Loge” SOL0N0 soe OUllee Hope Bole 
Brice oes Encke  Soesee ores stow Sota How Soards 
Brith Sivdb Eri 001360 Gebel BUI3EE hey Hu Hie O01 ae ue 

es (lees cris Oolsse == (SeoY ori Stier Sie x" ones 
BRYA 001726 ERSE 001236 OPTBL 000722 SWR 17757 x3 000250 
BRS 001764 ETS 002614 PASHLT QO01432 SWRTEM 0 0664 x4 000264 
BRSA 001774 ETSI 002626 PCL o0e44e TABLE O01544 : = 002630 
BRE 002040 EXECUT O01246 PCL1 002450 TEMP] 000674 

- ABS. 002630 000 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

DZTRBB DZTRBB=DZTREB. M11 
RUN-TIME: .3 SECONDS 
RUN-TIME RATIO; 53/14=3.6 
CORE USED: SK (9 PAGES) 
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