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REM 

IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZTUE-D-D 

PRODUCT NAME: TULE UTILITY ORIVER 

DATE CREATED: 21 APRIL 76 

MAINTAINER: DIAGNOSTIC ENGINEERING 

AUTHOR: - ~° R. B. BARNES 

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

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

DIGITAL Fourerent Compona ta 
HE USE OR RELIABILITY OF ITS 

NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1974, 1976 BY DIGITAL ESUIPMEN CORPORATION 

it SUMES NC RESPONSIBILITY FOR N ASS 
S SOFTWARE ON EQUIPMENT THAT IS 4
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(PAGE 1) 

ABSTRACT 

THIS PROGRAM IS_INTENDED AS A BRUTE FORCE ROUTINE 
TO EXECUTE AN THE RESULTS OF OR penies of ERarion. _sethu CONTINUOUSLY 
one LESS OF T 

te te XITY Tig Fag OTAPE sien aS 
aia Wickit 5, wr piers P Bo pa TO 
prev] FOR EV 

REFORE THIS UTILITY DRIVER ML aLoW AN OPERATOR 
10° EXECUTE ANYTHING DESIRED IN ANY ORDER. THERE ARE 
NO ERROR CHECKS ore PRINTOUTS MADE, AND ANY VARIATION 
FROM PRESET SEQ AND VALUES oh Age BY 
CHANGING THE APP OF TE MEMORY LOCATI 

REQUIREMENTS 

HARDWARE: 

RH CONTR 
TMO2 MAG TAPE CON TROLLER ‘. 

0: AT LEAST ONE (1) TUIE SLAVE 

STORAGE: 

THIS PROGRAM REQUIRES AT LEAST 3K OF CORE 

LOADING PROCEDURE: 

USE STANDARD SINARY LOADING PROCEDURE 

STARTING PROCEDURE | 

THE PROGRAM IS ALWAYS STARTED AT LOCATION 200 (8) 

###L0C. 176 (SURES iB PEE INED AS THE SOFTWARE SWITCH REGISTER 
(REFER TO SE MORE DETAIL) 

#441F THE SOETHARE SUITCH REGISTER IS USED THE DIAGNOSTIC TYPES OUT THE FOLLOWIN 
MESSAGE; SWR=XXXXXX NEW= (REFER TO SECTION S FOR OPERATOR OPTIONS) 
AT THE START OF Ne PROGRAM. 
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CUNSOLe SWITCH SETTINGS 

fecIs Bie ee a aie ye GSE tTCH ALLous 
ie USER THE S Be he SHITEE Reta TER. 

Ms uiten: Recist : DOES NOT Meniet 5R I 
AND marinate ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 178) IS USED. 

CONTROL: 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH 
REGISTER. (LOC. ie. FROM THE TTY. THIS CAN BE ACCOMPLISHED BY 

1) TYPE CONTROL G <tG>; THIS WILL ALLOW THE TTY TO ENTER DATA INTO 
LOC. 176 AT SELECTED POINTS WITHIN THE PROGRAM. 

2) THE MACHINE WILL THEN TYPE: SWR=XXXXXXNEW= (XXXXXX IS THE OCTAL CONTENTS 
OF THE SOFTWARE SWITCH REGISTER. ) 

3) AFTER THE ’*NEW="’ HAS BEEN TYPED THEN THE OPERATOR CAN DO ONE 
OF THE FOLLOWING AT THE -TTY: 

A) TYPE A NUMBER TO BE LOADED INTO LOC. 176 FOLLOWED BY A <CR>. 
ad NUMBERS BETWEEN O-7 WILL BE ACCEPTED AND ONLY & NUMBERS 

L BE ALLOWED) 
IF A <CR> is THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH 
REGISTER CONTENTS WILL NOT BE CHANGED. 

B) IF A CONTRO, U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP e. 

SW1S( 100000) : ee: AFTER EACH OPERATION 

SW!4(O40000): 1=STOP AT THe END OF THE OPERATION SEQUENCE 
=PRO 

SW13(020000): 1=IGNORE END OF TAPE (EOT) 
O=REWIND AT END OF TAPE (EOT) 

HALT 
eere 

##%TQ CHANGE THE CONTENTS OF SWREG TYPE <tG> BEFORE PRESSING CONTINUE AFTER 8 HA 

a
p
”
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(PAGE 2) 

OPERATION 

Pe an geenat ion Th ‘gure sine, BUT DS T_OOES 
THE OPERA 

i aun: SEH ela a 
ea | sae Me, areas PIERS 
IS SET HE FUNCTION LOADING A Ti 
CODES oF” THE DESIRED OPERATIONS AND aot ING THE 
NUMBER OF ONS R PROGRAM IS 

PARAMETER LOCATION 
RH ADDRESS °° —«&00 
DRIVE NUMBER 700 
UNIT DESCRIPTION 702 

FRAME COUNT 704 

WORD COUNT 706 
READ ADDRESS 710 
WRITE ADDRESS 712 

READY DELAY 714 

READY MULTIPLIER 716 

K_ NORMAL DATA FORMAT. 
THE OPERATION Terre 

ARAMETERS WHICH MAY 
EACH ALONG WITH THEIR 

DESCRIPTION 
ADDRESS OF RH (THE FIRST REGISTER ADDRESS: CS1) 
SET TO SELECT TMO2 NUMBER ADDRESS 0-7 
SET SLECTED SLAVE NUMBER (0-7) IN BITS 0,1,2 
SELECT PARITY T (92000_1=€VEN) 
SELECT DATA FORMAT IN BITS 4 5,6,7 
‘SELECT DENSITY IN BITS 8,9,10 ° 
SET NUMBER OF FRAMES TO WRITE PER WORD COUNT AND 
IN TWOS’ COMPLIMENT 
SET NUMBER OF WORDS TO BE TRANSFERRED IN TWOS’ C 
‘SET DESIRED ADDRESS FOR START OF READ BUFFER. 

SET DESIRED ADDRESS FOR START OF WRITE BUFFER. 

THIS DELAY VALUE IS USED BY THE PROGRAM TO ESTAB 
A MAXIMUM TIME TO AWAIT THE COMPLETION OF AN OPE 
BEFORE PROCEEDING TO THE NEXT. *#(DEFAULT IS APP 

IF THE VALUE SET INTO 714 DOES NOT ALLOW ENOUGH 
INCREASE THE SIZE OF THE MULTIPLIER. EACH INCRE 
MULTIPLIER WILL CAUSE THE 714 DELAY TO BE EXECUT 
THAT MANY MORE TIMES. 

ee eee ee oo <--= 
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6.1 

(PAGE 3) 

OPERATION DELAY 720 

OPER MULTIPLIER 722 
OPERATION NUMBER 724 

OPERATION TABLE 740-770 

FUNCTION CODES 
20=READ IN PRESET 

=REWIND-OFF LINE 
O&=REWIND 
1O0=DRIVE CLEAR 
Cb=WRITE TAPE MARK 

ERASE e4= 
30=SPACE FORWARD 
Se=SPACE REVERSE 
SO=WRITE CHECK FORWARD 
S6=WRITE CHECK REVERSE 
SO=WRITE FORWARD 
70=READ FORWARD 
76=READ REVERSE 

TS BENatHS ASP 20 MAME, ME BRAT OF 
LOADED AND USED JUST AS IN THE READY BELAY(7i4) 
##(DEFAULT IS APPROX S4 MS FOR POP-11/e0)## . 

THIS IS USED JUST AS THE READY DELAY MULTIPLIER‘ 

THIS IS THE NUMBER OF OPERATIONS TO TO BE PERFORMED 
NUMBERS “IN A SEQUENCE AND SHOULD RE 

OF OPERATIONS SET INTO THE OPERATION TABLE. 

pBLE ONSISTING OF 15 LOCATI M IS _T0 
UOABED H Fae Fun Erion cObe CODES FOR EACH OPERATIO 
if yon PERFORMED I NCE. THE NUMBER OF ENTI 

FROM ONE (h) is MPTETEEN (15)._ MAKE SURE Y BE 
THE NUMBER OF FUNCTION CODES SET IN THE TABLE IS - 
BY THE NUMBER IN LOCATION 724 (CPNUM) 
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6.2 

6.3 

6.4 

6.5 

(PAGE 4) 

DATA FORMATS (BIT 7,6,5,4 OF UNIT DESCRIPTION) 

Y=NINE TRACK NORMAL: 2 FRAMES PER WORD 
IS=CORE DUMP: 4 FRAMES PER WORD 

DENSITY (BITS 10,9,8 OF UNIT DESCRIPTION) 

4=1600 Br ner (PE USES ONLY ODD PARITY) 
3=800 
2=800 BPI:NRZI 
=$56 BPI: 

b=20 BPI: NRG 

PARITY (BIT 3 OF UNIT DESCRIPTION) 

1=EVEN PARITY 
O=00D PORITY 

SLAVE SELECT (BITS 2,1,0 OF UNIT DESCRIPTIONS) 

SET TO DEVICE SLAVE ADDRESS (0-7) 
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(PAGE S) 

PROGRAM DESCRIPTION. 

IN ORDER TO MAINTAIN THE CONTINUOUS EXECUTION OF 
AS past DESCRIBED THE PROGRAM IS ORGANIZED AS 

IN Ta.1ze THE RH 
UP TAPE PARAMETERS (DENSITY, PARITY, FORMAT: WORD COUNT, FRAME CCUNT, BUS AD 

Bh OFPERATI Tete PAIN MEER rich Se yee AND SET GO=1) 
END OF OPERATION (READY DELAY) 

erOP. IF the 15=1 
DO OPERATION DELAY (OP DELA 
STOP_IF LAST OPERATION IN SF QUENCE AND SWITCH 14=1 
ay TO PT Ee TON CODE IN OP TABLE 
UMP BACK T 

FLOW: START: 
INIT: CLERR MASSBUS 
ET UP: IRED TO TERS 

Peectre: sr] af UNE TOR RED ERIS 
AWAIT END: LOOP ON DRY=1 AS CONG AS ALLOWED BY READY DELAY 
TOP: ie SWITCH 15= =] 
ELAY: R Y 

END OF RSEQUENCE? IF NOT JUMP TO START 
STOP: IF SWITCH 14=1 
JUMP TO START RESTART SEQUENCE 

VARIATIONS: THERE ARE TWO VARIATIONS MADE FROM THIS FLOW. 
BOTH ARE CAUSED BY A PARIT CULAR FUNCTION CODE. 
IF A READ REVERSE IS TO BE EXECUTED THEN THE 
BUS ADDRESS IS INCREMENTED BY THE St THE 
RECORD BEC HE DATA IS LOADED INTO MEMORY 
IN REVERSE (I.E: HIGH ADDRESS TO LOW ADDRESS) 
THE SECOND VARIATION ie CAUSED BY A SPACE (FO ORWARD OR REVERSE) 
OPERATION AND IT THE FRAME COUNTER IS SET T 
SO THAT ONLY ONE ae) HEcoRD IS SPACED OVER. IF YOU OursHe 
TO SPACE OVER MORE THAT ONE (1) RECORD, SET LOCATION 1100 (9) 
TO THE TWOS’ COMPLIMENT OF THE NUMBER OF RECORDS DESIRED. 

LISTING 

_
 
o
S
 

- TITLE TUL6 UTILITY ORIVER 
sMAINDEC@11-D2TUE-D-D 

5 FEB 75 
:R. BARNES 
sREVISED APRIL .1976 BY S. CARPENTER 
: ) SUPPORTS SOFTWARE SWITCH REGISTER 
fas 5} SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH REGISTER 

™ 
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;CONSOLE SWITCHES 

SW 15=1(100000) yim oN fy EPct OPERATION 

su 1421040000) sioe At END OF SEQUENCE 
O CONTINUE 

‘Su 13=1(020000) IGNORE END OF TAPE (EQT) 
; O REWIND AT END OF TAPE (EOT) 

;REGISTER EQUIVES 

RO=%0 
R1l=41 
Re=%2 
R3=%3 
R4¥=%4 
RS=%5 
SP=%6 
PC=%7 

.=46 
RESTART: 170° ;ALLOW RESTART WHEN <LF> IS PRESSED 

: DURING CHANGING OF SWREG IF SOFTWARE SWITCH 
*REGISTER IS USED. 

;SOFTWARE SWITCH REGISTER##HHHHHXE% 

-=176 
SWREG: 0 ;SOFTWARE SWITCH REGISTER 

: ERERERER ER ER ERE E EERE EERE EEE EE ELLE EER EEE EEE EERE EEE EERE EEE E EEE BEER EERE 

THIS PROGRAM SUPPORTS THE SOFTWARE SWITCH REGISTER LOC.176. 
REFER TO SECTION S OF DOCUMENT FOR DESCRIPTION 

5 ERR R ARR HE E EEE REAR EERE EERE RARER EERE EEE A EAE EERE REESE AEE EEREEES 

;STARTING ADDRESS 

. 00 

JMP SETUP 
00 

;TMO2 REGISTERS 

172440 
172442 

172456 
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380 000620 172460 cc: «172460 a ee : ie 
383 Bp 172466 OT: 1254 6 
384 OO0E30 17247 SN: «-:1 78470 
385 Ooe32 17eN7e C2: 178472 
387 sPROCESSOR ADDRESSES 
83 000634 17777: PSW: «17777 ;PROCESSOR STATUS 

330 popes. 45525 SUR: 17757 TER RECT STER 
332 :TTY REGISTERS 
394 O00840 177560 TKS: 177560 :TIY READER STATUS 
365 oo0e42 177862 tke: 177862 ITTY READ BUFFER 
396 o00649 177564 TPS: 177564 STTY PUNCH STATUS 
397 000646 177566 TPB: 177566 TTY PUNCH BUFFER 
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000700 

000000 
002300 
177760 
177770 
004000 
005000 
100000 
000001 

4039 000720 910000 
. 000001 
000001 
000000 
000000 
000009 
000000 
000000 

000770 00000 

16-SEP-76 18:13 PAGE le 

RDSW: 
TEMPST: 

OPTBL: 

.2700 inl 
SET PARAMETERS DESIRED FOR UNIT UNDER TEST#*x*"% 

1) ;ORIVE NUMBER 
2300 SLAVE DESCRIPTION 
-20 :FRAME COUNT 
-10 WORD COUNT 
4000 ;READ_ ADDRESS 
5000 ;WRITE ADDRESS 
100000 ;READY DELAY 
1 READY DELAY MULTIPLIER 
10000  ;OPERATION DELAY 
1 OPERATION DELAY MULTIPLIER 
i NUMBER OF OPERATION (1 TO 15) 

0 
0 
0 
Sy 

b] 

; OPERATION TABLE XHXHXX4HEH 
s ENTER orERAT ION SEQUENCE DESIRED. 

AT LEAST 1 OPERATION, AND 
15( 8). 

SET THE OPERATION COUNTER EQUAL 
TO THE NUMBER OF OPERATIONS IN 
; THE SEQUENCE. 

$20 = READ IN PRESET 
;Oe = mf 2s ellie 

60 

;FILL WITH OPERATION SEQUENCE 

O
O
O
O
 
K
O
K
O
O
0
0
0
0
0
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uss 
“ee 
ys? 
uss 001000 
4s9 001C04 
ued 
uel 01012 
Wee OO10I6 
ued Bat 
4é5 001036 
4Ee Botose 
4E8 01060 
4e9 001062 
470 O01056 
471 001070 
472 001074 
475 001076 
474 001104 
475 001110 
4u7B OD111z 
47? O01120 
u78 001152 
479 001130 
ued 001134 
481 001136 
4uB2 01142 
uss 001144 
ued ON1ISo 
4B5 001154 
ug 001156 
ug? 001160 
use 001164 
uss 001166 
490 001170 
491 001174 
492 001200 
493 091506 
494 001210 
495 001212 
496 001214 
497 001216 
498 001520 
499 001222 
500 O0iee 
ens otsae 
E03 001236 
604 001240 
So Oiled 
206 O01 
60? O0les2 
508 miset 

boise6 

001000 

005303 
376 

e 

001 
poise 

-MACY11 
16-SEP-76 15:24 

000500 
000340 

000030 

27(1006) 

177622 

000032 . 

177777 
000060 

177574 

177562 
000070 

177542 
177434 
000001 

177414 

177522 
177514 
000200 

177410 

000302 

177454 
177446 

177502 

177464 

177454 

16-SEP-76 18:13 PAGE 14 

START: 

AR: 
AQ: 

MUA. 

.=1000 
;START OF PROGRAM#**44¥%%4% 

MOV 
MOV 

#500, SP 
#340, JPSW 

OPNUM, RO 
#OPTBL,R1 

$40,008 

RADDR, aBA 
#70, Re 
A 
FCNT,R3 
R3 
R3, dBA 
#1,Re 

R2,aCl 

“ RDYDX, R4 
RDYDLY,R3 
#200, 205 

OPDX, RY 
OPDLY,R3 
R323; 
E 
RY 
EO 

_ SET COUNTER 
_ 3SET_POINTER 

; INIT 
BR te NUMBER 
;UNIT OS ESIPTION 
;WORD COUNT 
;FRAME COUNT 
;SET OP CODE 
Pee IF Bere FORWARD 
5 . 

.~SEE IF SPACE REVERSE 
:IF_NOT: BR 
:SET TO SPACE ONE RECORD 
:SEE IF READ OP 
IF SO: BR 

¢ 3SET WRITE ADDRESS 

;SET READ ADDRESS 
: EE IF READ OPERATION 

?GET FRAME COUNT , 

;SET BUS ADDRESS FOR READ REVERSE 
:SET GO BIT 

;START OPERATION 

;SET DELAY MULTIPLIER 
“SET READY DELAY 

;IF DRY: BR 

;DELAY FOR DRIVE READY 

;SEE IF STOP ON OPERATION 
;IF NOT: BR 

;CHECK FOR CNTL G 

;SET DELAY MULTIPLIER 
3SET OPERATION DELAY 

a 
“- 

;DELAY BETWEEN OPERATIONS: 

fe 
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15-SEP-76 15:24 is 

1262 OO4767 O00152 JSR YPC, RWND :G0 SEE IF REWIND 
1266 005300 DEC RO’ 
le70 «901254 : BNE sIF SEQUENCE NOT DONE: BR 

1878 777 040000 177336 BIT #40000, ISWR sSEE IF HALT ON SEQUENCE 
13 1401 BEQ I$ 
1252 900 HALT 
1305 OO4767 000230 18: ISR PC, CKSWR sCHECK FOR CNTL G 
1310 O00L67 177464 . IMP START 

:RH REGISTER SETUPHexeeeexEEx 

1314 000240 SETUP: NOP 
1316 ay 177256 MOV Cl Rk GET ADDRESS OF CSI 
1322 Oie700 o00015 MOV —s- 18, RO ;SET NUMBER OF REGISTERS 
1326 Ole7Ge o00802 MOV #iic Re :GET FIRST ADDRESS 
1332 062701 SETA: ADD #2,R1 3 IN 
1336 010122 MOV RI’ (R2)+ *LOAD ADDRESS 
1340 905300 DEC RO : 
1342 001373 BNE SETA : , 
1344 012706 990500 MOV #500, SP 
1356 13746 SUSWR: MOV 386, -(SP) :SAVE VECTORS 
1354 013746 o09004 MOV ae4’-(5P) 
1360 012737 001400 O00004 MOV #1$, 084 :SET UP FOR TIMEOUT 
1366 Oee777 1777 177242 CMP 8-1; aSWR ?REFERENCE HARDWARE SWITCH REGISTER 
1374 O01402 BEQ 2s 
1376 900404 SR 3$. 
1400 Oe2626 1$ CMP (SP)+. (SP)+ sADJUST STACK 
1402 012767 OO0176 177226 2 MOV sSWREG, SUR !POINT TO SOFTWARE SWITCH REG 
1410 O12e637 O00004 33: MOV (SP)+, 084 “RESTORE VECTORS 
1414 012637 oo0000s MOV (SP)+' a6 
1420 023727 000636 O0017E CMP DBSWR; eSWREG 31S SOFTWARE REG USED 
1426 O01092 BNE GO :BRANCH IF NO 
1430 004767 iss ISR P* CNTLU TALLOW SOFTARE SWITCH REGISTER TO BE CHANGED 
1434 00167 177340 G0: MP START sELSE GO'START EXECUTION 

;REWIND FROM EOT (PER SW13) ae 

14945 032777 O20000 177170 RWND: BIT 820000, ISWR sSEE IF IGNORE EOT 
1446. 081033 SNE RWNDX SIF SO: BR 
1450 002000 177134 BIT #2000, 0S -SEE IF AT EOT 
1456 001427 —-BEO RWNDX SIF NOT: BR 
1460 912777 e99940 177122 MOV #40, acs sINT 
1466 016777 177206 177114 MOV VA, ac :SET DRIVE NUMBER 
1474 016777 177202 177130 MOV UDES’ aCe :SET SLAVE NUMBER 
iS02 012777 600007 177070 MOV #7, acl START REWIND 
1510 032777 000200 177074 RWNDA: BIT #200. 30S :SEE IF ORY 
1516 001774 BEQ RWNDA ;IF NOT: BR 
1520 777 020000 i77064 RWNDB: BIT #20000, 20S :SEE IF PIP RESET 
1526 001374 BNE RWNOB iI NOT: BR 
1530 3726 TST (SP)+ RESET STACK 
1 O17 17724 IMP START RESTART SEQUENCE 
1536 : RETURN 000207 RWNDX: RFS PC 

sCKSWR ROUTINE THAT ALLOWS THE LOADING OF LOC.176, SWREGtaxeaaxens 
"FROM THE TTY AT SELECTED POINTS WITHIN THE PROGRAMS&ea2eaeax 
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C02 
16-SEP-76 18:13 PAGE 16 

CKSWR: CMP ares, SWR 

an 
a 
SIC ip TIB 
CMP 
BNE ut. 
MOV #SCNTG, RY 
JSR PC. TTOUT 

CNTLU: MOV aSMSWR, RY 
JSR PC. TTOUT 
MOV HR, R3 
ISR PC OtTPE 
MOV sSMNEW, RY 
JSR PC, TTOUT 
CLR gutenpsr 
ISR , SREAD 

OUT: RTS PC 

SREAD: CLR TEMPST 
MOV #7, COUNT 

BIC #177600, TIB 
CMPB sé, TIB 
BNE 2 

38: TST (SP)+ 
BR CNTLU 

2s CMPB sé 1S, TIB 
BNE u§ 
MOV #200, RDSW 
JSR PC, TORLE 
CMP 87, COUNT 
BNE 7§ 

ced TST (SP)+ 
OF OUT 

4S CMPB  ©-«-&6.0, TIB 
BGT S$ 
CMPB 40Os«g'67, TIB 
BGT 53 

cs MOV aSQUEST RY 
JSR Pc, Trout 
BF 3$ 

&$ ASL TEMPST 
ASL TEMPST 
ASL TEMPS! 
BICB #60,TIB 
B13 TIB. TEMPST 

C COUNT 
BEQ S$ 

1$ 
7$: MOV TEMPST, ISWR 

BR 8$ 

ND, GET Out REG PRESENT 

en “ OF ARACT ER 
:AND STRIP OFF 
!THE GARBAGE 

SIS ITA «HG 

;GO0_ READ A LINE 
sRETURN TO MAIN BODY OF PROGRAM 

;G0_ READ A CHARACTER 
:STRIP OFF GARBAGE 
1S IT A tu?. 
{BRANCH IF _NOT SBOP THE STACK 
SSTART OVER 
fT IT A «CRD? 
SBRANCH IF NOT 
sECHO IT, 
HAS I 
tebe tHe STA aut 

WITH <LF> 
FIRST CHARACTER 
SWR i FIRST ONE 

;START OVER IF NOT LEGAL CHARACTER 

;GET NITTY-GRITTY 
sONLY WANT & DIGITS 

;CHANGE SWITCH REGISTER CONTENTS 
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UED.P1! 18-SEP-76 15:24 

Pgs s (TY OUTPUT SUBROUTINE s#eeeeeeeeee 

625 002054 112467 176650 TTOUT: MOV (R4)+, TOB 
b26 | ieere? Aaseag 176642 Ore #43, TOB 
2 1446 BEQ TEX 
628 122767 OO004S 176632 CMPB sw 45, TOB 
629 0014 BEQ TCRLF 
630 004767 000064 JSR PC. TOG 
631 000763 BR TTOUT 
632 112767 OO001S 176614 TCRLF: MOVB  #15.T0B 
633 000050 JSR PC, toG 
634 912703 o00004 MOV #4°R3 
63S 7? 176600 TORLFA: CLR TOB 
p36 767 000034 ISR PC, TOG 

£39 001376 . BNE TCRLFA :D0 FILLERS 
639 11276? 000012 176562 MOVB #12, 708 
640 Oo4767 000016 JSR PC toG 
641 105767 176556 TSTg8  ROSW 
64 1004 3 
54 000 OUT 

O0S067 176546 1S: CLR ROSW 
000408 BR TEX 
105777 176459 TOG: STB  aTPS 
190375 BPL TOG 
116777 176526 176442 MOVB TOB, aTPB 
000207 TEX: RTS 

012767 000001 000222 OCTPE: MOV #1,0FL 
010304 MOV R3, RY 

a
e
 

ay
a 

Mo
e 

et 
SE 

1 octpo : 
Boeces 000212 OCTP: BRR OFL '  sCLEAR FLAG FOR LEADING ZERO 
010304 OCTPEL: HOV R2,R4 iS nae NUMBER IS ZERO 

ithe ooo1e2. . aye gf TPG1 bE oe PRINT seo 
000167 000120 IMP octP3 :SPACE AND EXIT 

661 704 100000 OCTPO: BIT #100000,R4 SEE Ri: NSD : 
bbe 001406 Q OCTP! : T: 

912704 000001 MOV #1,R4 ~ 
664 004767 OO0116 JSR PC’ OCTPG ;PRINT 1 
6ES 000167 doO0006 IMP octpe 
666 OCTP1: CLR RY 
£57 7? 000104 JSR PC, OCTPG PRINT 0 
668 002270 010304 OCTP2: MOV R3,R4 

3 bo6004 ROR RY 
6 ROR RY 
671 002276 06004 ROR RY sPOSITION DIGIT 
672 002300 O06004 ROR R4 
673 002302 000304 SWAB sR 
674 304 004767 OO0064 JSR PC, OCTPG :PRINT DIGIT 2 
675 002310 O10 MOV R3;R4 
676 O0esle2 ROR 4 
677 O0e2!4 000304 SWAB RY 
678 002316 004767 0000Se JSR PC ,OCTPG ;PRINT DIGIT 3 
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679 O0e32e 010304 
324 

000207 
699 O0e4%1e 005267 

0Se2 

Se
en

 
eo
RS
S 

2 

710 
7il 
7le 
713 105777 
714 002464 100375 
715 017767 
718 002474 105777 

rig te777 
ay BoSe10 806207 

7el O02Si2 O57045 
7ee 002516 051445 

tee 
725 poses 020075 
726 002535 077 
727 004000 
728 000100 
729 
730 
731 
73e 005900 
733 009100 

02 

;PRINT DIGIT 4 

;PRINT DIGIT S 

;PRINT SPACE 
;EXI* 

;FIRST CHAR FLAG 

MOV R3,R4 
ROL Ry 
RO RY 
SWAB sR 

000038 JSR PC, OCTPG 
MOV R3,R4 
ROR RY 
ROR RY 
ROR 

ooo022 ISR PC, OCTPG 
MOV 3;R4 

14 JSR PC’ OCTPS 
40 176342 OCTP3: MOV #240, T 

177576 JSR pC, Th 

177770 OCTPG: BIC 8177770,R4 
BNE OCTPGO 

009030 TST OFL 
NE OcTPGO 

RTS PC 
900020 OCTPGO: INC OFL 
000260 OCTPG1: BIS #260, R4 
176302 MOV =—s-R4, TOB 
177536 ISR BC, 106 

pee 2 
OFL: 0 

;TTY READ SUBROUTINE S#xeanneee 

176174 TTIN: CLR aTK 
17617@ €LR atk 
1762 €LR TIB 
176160 INC atks 
176154 TTINI: STB arKs 

BPL TIN. 
176150 176232 MOV aTKB, TIB 
176144 TTINe: TSTB @TPS’ : 

BPL TTIN2 
176220 176136 MOVB 118, aTPB 

RTS 

021507 SCNTG: .ASCII /%tGe/ 
OSile7 020075 $MSWR: .ASCII /“SWR= #/ 

047040 053505 SMNEW: .ASCII / NEW= #/ 

021445 SQUEST: ASCII S%/ 

rer 100 

~ENDR 

. 25000 
"REPT 100 
177777 
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735 .ENOR 
53 ooo001 LEND 
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MACY11 27(1006) 16-SEP-76 18:13 PAGE 21 
“76 15:24 cRbse REFERENCE frele USER SYMBOLS 

4638 513 
470 4738 
3738 
472° ss 

ne : ee 4848 
4928 = 49 " 
374e = 476% 478% = HBS 
4918 497 
493 4998 
3808 
502 518 S688 
S44 5788 8 $95 

616# 
3768 463% 4o4* SS3# SS4# 

SS6# 

3778 = 492 S51 557... 559 
383% 
5078 508 
3788 
S068 510 
375% 467% 473% 
4038 467 481 
543 S4sa 
3828 
6568 
581 6538 
657% 
£4 667 674 678 683 688 . £90 5948 
35 697 6998 , 
659 7008 
655 Bcg 5618 
662 6668 
665 668% 
650 651% 
6S3# Goks 696 699% 705% 
4039¢ 506 
4108 
4118 461 
4408  ~-. 462 
569 S71 575 © S868 603 
389% 49% 
40Ss8 478 
4158 S98 641 BY4e 
4078 491 
408% - 490 
s46e =~ 
511 S498 
5S78 S8 
S98 560 
550 SSe2 S624 
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DETUED FIL. “ie~SEP-76 Ie:24 CROSS REFERENCE TABLE == USER SYMBOLS 
SETUP 001314 367“ S238 
Start 001000 dese S19. SHS Sysuk 001980 Bt 
SWR © Q00E 36 3908 ««499«=Cfs«CS1S——(i‘iOSSCSQGH®CSH2SCSHsC(iéSESSCi«‘“SBONC*«‘é*G;‘~CL‘O 

G 900176 3548 86539)0—CssCSHBtti«éC 
CRLF 106 629 0s Bee 
TENPST 000736 cies aus * 61le 612k 613% 615* 619 Bosses a ast 
TIB © 000726 wigs S7ée 73k S74 S81H S82 59 GOH BO INE GIS 711# 715% 
TKB 000642 3958 S72 710% 
TKS OO064O 3048 «6570s 709% = lee = 713 
TOB © 000730 Wize «= 625% «= b2sC(ié«i SSSCiCéO® CGS «GHGs 
TOS 002170 630 633 636 #640 6468 647 692 702 
TPS = OD0BY6 3978 «= b4Be 718% 
TPS OO0644 3968 © 645 16 
TTIN 002440 590 7098 
TTINi 02460 7i38 714 
TTIN2 002474 7168 = 717 
TTOUT  O02054 S77 579 583: 609 6258 631 643 
UDES  o00702 Woce «= 4655S : 

0007 ie 4u0b8 = «476 , ; 
000602 7384S 

WENT 000706 YOu = 466 
SCNTG 002512 S760 718 

S820 ous 
002516 578 2s 7ee8 

SQUEST 7268 
001654 ces «S888 q 

= 005200 3458 «3538 0 3bbk S688) 3988 «= SSe# = 7278 = 7328 

- ABS. 005200 p00 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GENERATED: 0 

DZ2TUED . SEQ/SOL/CRF/DS: ERFZ/EN: ABS=DSKM: DOZTUED.P11 
RUN-TIME: 2 4.:.4 SECONDS 
RUN-TIME RATIO: 22/7=2.8 
CORE USED: 6K (11 PAGES) 
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