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DATE CREATED: 21 APRIL 76
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RUTHOR: R. B. BRRNES
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l. ABSTRACT

THIS PROGRAM 1S INTENDED AS A BRUTE FORCE ROUTINE
TO EXECUTE AN OPERRTION OR SERIES OF OPERATICNS, CONTINUOUSLY
REGARDLESS OF THE RESULTS OF THE OPERARTION. BELAUSE
OF THE COMPLEXITY OF THE TU1® MAG TAPE SYSTEM AS
OPERATED ON THE MASSBUS, IT IS NCT ALWAYS POSSIBLE TO
PROVIDE FOR EVERY CONTINGENCY IN THE NORMAL PROGRAMS,
THEREFORE THIS UTILITY ORIVER WILL ALLOW AN OPERATOR
T) EXECUTE ANYTHING DESIRED IN ANY ORDER. THERE ARE

NO ERROR CHECKS OR PRINTCUTS MADE, AND ANY VARIATION
FROM PRESET SEQUENCES AND VALUES ARE MARDE BY

CHANGING THE RPSROPIATE MEMORY LOCATIONS.

e. REQUIREMENTS

e.l HRFDUWARE :

R. ANY PDP-11 PRCCESSOR - WITH OR WITHOUT HARDWARE SWITCH REGISTER.
8. RH MARSSBUS CONTROLLER

C. TMO2 MAG TRPE CONTROLLER

D. AT LEAST ONE (1) TUL® SLRVE

2.2 STORAGE:

THIS PROGRAM REQUIRES AT LEAST 3K CF CORE
3. LCRDING PROCEDURE:

USE STANDARD BINARY LORDING PROCEDURE
4. STARTING PROCEDURE

THE PROGRAM 1S ALWAYS STARTED AT LOCRATION 200 (8}

#2#L0C. 176 (SWREG) IS DEFINED AS THE SOFTWRARE SWITCH REGISTER
(REFER TO SECTION S FOR MCRE DETARIL)

R s5#1F THE SOFTWARE SWITCH REGISTER IS USED
MESSAGE: SWR=XXXXXX NEW= (REFER TQ SECT
AT THE START OF THE PRCGRAM.

THE DIAGNQSTIC TYPES QUT THE FOLLOWIN
ICN § FCR OPERRTOR CPTIONS:
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%gg S. CUNSOLc SWITCH SETTINGS

104

135 F_THE DIRGNOSTI RUN ON R CPYU WITHOUT A SWITCH

1 AEGISEEB THEN R EOI?HQ#E SWITCH REG}STEg IS USED WHICH ALLOWS

1 THE _USER THE SAME SWITCH OPTIONS AS THE HARNWARE SWITCH REGISTER.
i IF THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES

RAND IT CONTRINS ALL ONES (177777) THEN THE SOFTWARE SWITCH
REGISTER (LOC. 176) IS USED.

CONTROL:

THIS PROGRRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SGFTWARE SWITCH
REGISTER (LOC. 176) FROM THE TTY. THIS CAN BE ACCOMPLISHED BY
DOING THE FOLLOWING: .

1) TYPE CONTROL G <tG>: THIS WILL ALLOW THE TTY TO ENTER DARTR 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) RFTER 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 LCC. 176 FOLLOWED BY R <«CR>.
(ONLY NUMBERS BETWEEN 0-7 WILL BE ACCEPTED AND ONLY & NUMBERS
WILL BE ALLOWED)

IF A (CR> IS THE FIRST KEY DEPRESSED THE SOFTWARE SWITCH
REGISTER CONTENTS WILL NOT BE CHANGED.

B) IF R CONTROL U «tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YQU
BRCK TO STEP 2.

SW1S(100008): 1=SIg§ HFTER EACH OPERATION

0=PROCEED
SW14(040000) : lzéTSSOQEEBHE END OF THE OPERATION SEQUENCE
SW13(020000): 1=IGNORE END OF TAPE (EQT)

O=REWIND AT END OF TAPE (EOT)

REBBNRREORNE oo 50 w5 DBIR

| ol and amd aed aad ond Do ol o Sl Sgd oY Y e ey el el e o Y Y el Y Y e Y e e S ey A YW

o g o pa
B Srh S-SR 2L

.1 HALT

rere

%+270 CHANGE THE CCNTENTS OF SWREG TYPE <1G> BEFCRE PRESSING CONTINUE RFTER R HR
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OPERATION

THE PROGRAM OPERATION IS QUITE SIMPLE, BUT DOES
REQUIRE THE OPERATOR TO HAVE KNOWLEDGE OF THE

TULG TAPE SYSTEM AS OPERATED ON THE RH MASSBUS
CONTROLLER. THE OPERATOR MUST BE ABLE TO DECIDE
WHICH SEQUENCE OF OPERATION 15 REQUIRED, AND

WHAT VALUES TO RSSIGN TO THE VARIOUS PARAMETERS
REQUIRED TO EXECUTE THEM. THE OPERATION SEQUENCE
IS SET UP BY LOADING R TABLE WITH THE FUNCTION
CODES OF THE DESIRED OPERATIONS AND SETTING THE
NUMBER OF OPERATIONS IN A COUNTER. THE PROGRAM IS
SET UP T0 DO A WRITE OF TEN (8) WORDS OF ALL

ONES DATA TO SLAVE ZERC (0) ON DRIVE ZERC (0) IN

PE (1600 BPI) WITH A_NINE TRACK_NORMAL DATA FORMAT.
THE DATA ADDRESS IS 3000 (8). THE OPERATION SEQUENCE
IS SET 70 DO A SINGLE WRITE. IF LOFDED AND STRRTED
AT 200 (8) WITH NO CHANGES MADE AND SWITCH 14 AND 15
SET_T0 A ZERO (0), THIS OPERATION WILL BE EXECUTED
CONTINUOQUSLY.

THE FOLLOWING IS THE LIST OF PARAMETERS WHICH MAY

BE VARIED AND A DESCRIPTION OF ERCH ALONG WITH THEIR

CORE LOACATION:

PARAMETER LOCATION DESCRIPTION

RH ADDRESS " 800 ADDRESS OF RH (THE FIRST REGISTER ADDRESS: CSI)
DRIVE NUMBER 700 SET TO SELECT TMO2 NUMBER ARDDRESS 0-7

UNIT DESCRIPTION 702 SET SELECTED SLAVE NUMBER (0-7) IN BITS g,!,2

SELECT PARITY IN BIT 3 (0=00D 1=EVEN)
SELECT DATA FORMAT IN BITS 4.5.,6,7
SELECT DENSITY IN BITS 8,3,10

FRAME COUNT 704 SET NUMBER OF FRAMES TO WRITE PER WORD COUNT AND
IN TWOS® COMPLIMENT

WORD COUNT 706 SET NUMBER OF WORDS TO BE TRANSFERRED IN TWCS' C

READ RDDRESS 710 SET DESIRED ADDRESS FOR START OF RERD BUFFER.

WRITE RDDRESS 712 SET DESIRED RODRESS FOR START QF WRITE BUFFER.

RERDY DELRY 714 THIS DELAY VALUE IS USED BY THE PROGRAM TO ESTAB

R MRXIMUM TIME TO RWRIT THE COMPLETION OF AN QPE
BEFORE PROCEEDING TO THE NEXT. *#(DEFAULT IS RPP

RERDY MULTIPLIER 716 [F THE VALUE SET INTO_714 DOES NOT ALLOW ENQUGH
INCRERSE THE SIZE OF THE MULTIPLIER. EARCH INCRE
MULTIPLIER WILL CRUSE THE 714 DELRY TO BE EXECUT
THAT MANY MORE TIMES.
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(PARGE J)
OPERATION DELAY 720

OPER MULTIPLIER 722
OPERATION NUMBER 72M

OPERRTION TABLE  740-77C

FUNCTION CODES

20=READ IN PRESET
02=REWIND-OFF LINE
06=REWIND

10=DRIVE CLERR
2b=WRITE TAPE MARK
24=ERASE

30=SPACE FORWARD
32=SPACE REVERSE
SO=WRITE CHECK FORWARD
S6=WRITE CHECK REVERSE
60=WRITE FORWARD
70=READ FORWARD
76=RERD REVERSE

Fihe BEYEeR>rhE“BxCuTYN oF “Bach GRERATION- T

LORDED ANC USED JUST RS IN THE RERDY DELAY(714)
% (DEFRULT IS APPRCX S4 MS FOR PDP-11/20) %%

THIS IS USED JUST AS THE READY DELAY MULTIPLIER(
THIS IS THE NUMBER OF OPERATIONS TO BE PERFORMED

"IN A SEQUENCE AND SHOULD REFLECT THE NUMBERS

OF OPERATIONS SET INTO THE OPERATION TRBLE.

THIS TABLE (CONSISTING OF 1S LOCATIONS) IS TQ BE
LOARDED WITH THE FUNCTION CODES FOR EACH OPERATIO
T0 BE PERFORMED IN SEGUENCE. THE NUMBER OF ENTI
MAY BE FROM ONE (1) TO FIFTEEN (15). MRKE SURE

THE _NUMBER OF FUNCTION CODES SET IN THE TABLE IS
BY THE NUMBER IN LCCATION 724 (CPNUM)
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6.2

.3

6.4

6.5

(PAGE ¥

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

14=NINE TRACK NORMAL: 2 FRAMES PER WORD
1S=CORE DUMP: 4 FRAMES PER WORD

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

Y=1600 BPI:PE (PE USES ONLY ODD PARITY)
3=800 BPI:NRZI
2=800 BPI:NRZ]
1=556 BPI:NRZI
0=200 BPI:NRZI

PARITY (BIT 3 OF UNIT DESCRIPTION)

1=EVEN PARITY
0=00D PAQRITY

SLAVE SELECT (BITS 2,1,0 OF UNIT DESCRIPTIONS)
SET 70 DEVICE SLAVE RDDRESS (0-7)




TUL6 UTILITY DRIVER MRCYLl 27(1006)
DZTUED.PLL 16-SEP-76 15:2M

b8
289
E:O

41
e’e
21'3
274

WD I WL LI LD I
TUNV U U 6= 0o bt = p—= P2t b=t po
N — OO0 UL L W)

I01

16-SEP-76 18:13 PAGE 9

~J

~
—

7.¢

(PRGE 5)
PROGRAM DESCRIPTION

IN ORDER TO MAINTAIN THE CONTINUQUS EXECUTION QF
;gEngERRTIONS DESCRIBED THE PROGRAM IS ORGANIZED RS

START

INITIRLIZE THE RH

SET UP TAPE PARAMETERS (DENSITY, PARITY, FORMAT: WORD COUNT, FRAME CCUNT, BUS AD
SELECT DEVICE TO TEST _(DRIVE NUMBER, SLAVE NUMBER)

EXECUTE OPERATION (SET FUNCTION AND'FROM OP TABLE AND SET GO=1)
AWAIT END OF OPERATION (READY DELAY)

STOP IF SWITCH 15=1

DO OPERATION DELAY (OP DELRY)

STOP IF LAST OPERATICN IN SEQUENCE AND SWITCH 14=i

POINT TO NEXT FUNCTION CODE IN OP TRBLE

JUMP BRCK TO START

FLOW:  STRRT: HOUSEKEEPING
INIT: CLEAR MASSBUS AND TMOZ
SET UP: SET UP REQUIRED REGISTERS
EXECUTE: SET FUNCTION AND GO=
RWAIT END: LOOP ON DRY=1 RS LONG RS ALLOWED BY RERDY DELAY
STOP IFRSNITCH 1S=1

DELR PER _OP DELRY

END OF RSEQUENCE? IF NOT JUMP TO START
STOP: IF SWITCH 14=!

JUMP TO START  RESTART SEQUENCE

VARIATIONS: THERE ARE TWO VARIATIONS MADE FROM THIc FLON.
BOTH ARE CAUSED BY A PARITCULAR FUNCTION C
IF R RERD REVERSE 1S TO BE EXECUTED THEN THE
BUS ACDRESS 1S INCREMENTED BY THE SIZE OF THE
PECORD BECRUSE THE DATA IS LORDED INTQ MEMORY
IN REVERSE (I.E: HIGH ADDRESS TC LOW RDDRESS)
THE SECOND VARIATION IS CAUSED BY A SPACE (FORWARD OR REVERSE)
QOPERARTION AND IT IS THAT THE FRAME COUNTER IS SET T0 A
SO THAT ONLY ONE (1) RECORD IS SPACED OVER. IF YQU NISH
TO0 SPACE OVER MORE THAT ONE (1) RECORD, SET LOCATION 1100 (8:
7O THE TWOS™ COMPLIMENT OF THE NUMBER OF RECORDS DESIRED.

LISTING

.TITLE TUlB UTILITY DRIVER
-MEINESC-%I-DZTUE-D-D

:R. BARNES
:REVISED APRIL ,1976 BY S. CARPENTER

: 1) SUPPORTS SOFTWARE SWITCH REGISTER

s 2) SUPPORTS THE DYNAMIC LOARDING OF THE SOFTWARE SWITCH REGISTER

-
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022176
d
e

0GCe00

000600
000602
0GUB04
000806
00610
090612
000614
00361€

000000

003006
000007

000046
0goo17e

00C176
2000C2

0C0200
000167
030600

172440
172442
172444
172446
172450
172452
172454
172456
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0011iC
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:CONSOLE SWITCHES

SN 15=1(100000) _STOP ON ERCH OPERATION
0 _CONTINUE

SH 14=1(040000) STOPTRT END OF SEQUENCE

O_CONTIN
SH 13=1(020000) IGNORE END OF TAPE_ (EQT)
; 0 REWIND AT END CF TAPE (EOT)

;REGISTER EQUIVES

R0=%0
Rl=%]
Re=%2
R3=%3
RY4="\
RS=%S
SP=%b
PC=%7

. =46
RESTART: 170 ;ALLOW RESTART WHEN <LF> IS PRESSED
:DURING CHANGING OF SWREG IF SOFTWARE SWITCH

sREGISTER IS USED.

; SOFTWARE SWITCH REGISTER®:E¥H%X%

.=1786
SWREG: O :SOFTWARE SWITCH REGISTER

o 3000 3 3033336 06 0 96 36 36 3630 36 36 030 6 36 36 30 36 36 36 30 36 36 26 26 36 36 36 36 36 36 36 36 36 36 6 30 3 36 36 36 36 36 36 36 38 3 06 36 36 3036 36 30 36 36 30 36 30 30 3

; THIS PROGRAM SUPPORTS THE SOFTWARE SWITCH REGISTER LOC.176.
:REFER TO SECTION 5 OF DOCUMENT FOR DESCRIPTION

DRI RIE I REH IR RERR IR HERRRREIINI R RER R R EY
; STARTING RDDREES

.=200
JHP SETUP
0c

; TMO2 REGISTERS

172440
172442
172444
172446
172450
172452
172454
172458
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380 000620
33! 000e22

394 000640
395 0006u4e
396 000644
337 300846

-
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177560
177562
177564
177566
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PSW:
SWR:

TKS:

TPS:
TPB:

172460

172462

172464

172466

172470

172472

; PROCESSOR RDDRESSES

177776 ; PROCESSOR STATUS
177570 ; SWITCH REGISTER
: TTY REGISTERS

177560 :TTY RERDER STATUS
177562 :TTY RERD BUFFER
177564 :TTY PUNCH STATLUS
177566 ; TTY PUNCH BUFFER
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398 000700

0C0000
002300
177760
17727270
004000
005000

000700
000702
000704

000736 000000

000740
000742
000744
000746
000750
000752
000754
000756
000760
000762
000764
000766
000770

000260
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
453

MRCY11l 27(1006)
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.=700 i
:SET PRRAMETERS DESIRED FOR UNIT UNDER TESTHx¥#%

DRVN: O DRIVE NUMBER
UDES: 2300 +SLAVE DESCRIPTION
FCNT: -20 FRQME COUN1
WCNT: -10 NORD COUNT
RADDR: 4000 REQD RADDRESS
WADDR: 5000 NRITE ADDRESS
RDYDLY: 100000 RERDY DELAY
RDYDX RERDY DELAY MULTIPLIER
OPDLY: 10000 OPERRTION DELAY
OPDX: 1 OPERRTICN DELAY MULTIPLIER
gggun é NUMBER OF CPERATION (1 10 1S)
TOB: 0
COUNT: O
RDSW: O
TEMPST: O ,
sUPERATION TABLEX%X%%%%%%¥
ENTER OPERATION SEQUENCE DESIRED.
HUST HAVE AT LEARST ! OPERATION, AND
HRY HAVE UP TO 15(8
SET THE OPERATION COUNTER EQUAL
TO THE NUMBER OF OPERATIONS IN
THE SEQUENCE.
;20 = READ IN PRESET
;02 = REWIND-OFFLINE
+06 = REWIND
:10 = DRIVE CLEAR
;26 = WRITE TAPE MARK
:24 = ERRSE
: 30 = SPACE FORWARD
;32 = SPACE REVERSE
:50 = WRITE CHECK FORKRRD
+S6 = WRITE CHECK REVERSE
:60 = WRITE FORWARD
:70 = RERD FORWARD
:76 = RERD REVERSE
OPTBL: &0
C
0
0
0
8 sFILL WITH OPERATION SEQUENCE
0
0
0
0
0
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455
4EG
457
453
459
463
4E1
462
463
464
465
4ER
4E7
4EB
469
470
471
472
473
474
475
476
477
478
479
48Q
4B}
4g2
483
44
4E5
486
487
488
4gg
490
4g]
4GP
493
494
435
436
4g7

001000
001004

001012
QOICl6

03103t

001036
001044
001052
001060
001062
001066
001G70
001074
001076
001104
001110

16-SEP-76
001000

012706
012777
0l

00S30u
QQ137e

MRCYLl 27(1008)

1S:e8

003500
000340

177706
000740

197843
177640

177636
177626

000030
000032

177777
000060

177574

177562
000070

17754¢
177434

0000C!

177414

177522
177514
000200

177410
000302

177454
177446

177622

177283

17?52&

177502

177464
177454

177404

NO1

16-SEP-76 18:13 PAGE 1Y

START:

AA:
RO:

Al:

R3:

.=1000
;START OF PROGRAMX¥¥%X%%%%%

MOV
MOV

MOV
=
i
MOV

MOV
MOV

#8500, SP
#8340, IPSW
OPNUM, RO :SET COUNTER
:3STBL Ri :SET POINTER
ORVA, 5%5 5R}ve NUMBER
UDES, aC2 {UNIT nsscnxprron
WCNT | JWC *WORD COUN
FCNT . 3FC ' FRAME counr
(R1)+,R2 :SET OP CODE
uao R2 %EEséF gpnce FORWARD
aae R :SEE IF SPACE REVERSE -
) -IF NOT: BR
$-1,3FC SET TO SPACE ONE RECORD
geo R2 ssssér gsao OP
gnoon ,8BA ¢  ;SET WRITE ADDRESS
RADDOR,3BA *  ;SET READ ADDRESS
%70, R2 :SEE_IF READ OPERATION
A3 :IF s0: BR
ESNT R3 :GET FRAME COUNT
R3, 2BA :SET BUS ADDRESS FOR READ REVERSE
81, R2 :SET GO BIT
R2,3C1 :START OPERATION
RDYDX, R4 ;SET DELAY MULTIPLIER
RDYDLY,R3 :SET READY DELRY
2200, als
C ;IF DRY: BR
R3
B
RY
BO :DELAY FOR DRIVE READY
JSWR sSEE IF STOP ON OPERATION
D :IF NOT: BR
pc.c'usun :CHECK FOR CNTL G
OPDX, R4 :SET DELAY MULTIPLIER
ggoL? R3 +SET OPERATION DELAY
By
EOD :DELAY BETWEEN OPERATIONS

Ly
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001262 Q0NTHT 000182 ISR yPC,RWND GO SEE IF REWIND
201266 0C530C DEC RO
001270 00125+ BNE A . IF SEQUENCE NCT DONE: BR
9glar2 032777 040000 177336 BIT #40000, 3SWR :SEE IF HALT ON SEQUENCE
001300 001401 BEQ 18
001252  000C00 HALT
0013C% 0047B. 000230 18: JSR PC. CKSWR :CHECK FOR CNTL G
0013i3 0001e? ITTReH . IMP START
:RH REGISTER SETUP¥:3%a%s3ss
0013i4 000240 SETUP: NOP
0C1316 016701 177256 MOV C1,RL +GET ADDRESS OF CSI
001322 012700 002018 MOV 15RO *GET NUMBER OF REGISTERS
801326 012702 000802 MOV slC  RE :GET FIRST ADDRESS
00133¢ 062701 000002 SETA: ADD 82 Rl : INCREMENT
00133 010122 MOV RI, lR2)¢ :LOAD ADDRESS
001340 00S300 o] 3o RO’ :SEE IF DONE
001342 001373 BNE SETA :IF NOT: BR
001344 012706 00OSO0 MOV ¥500, SP
0013SC 013746 000006 SUSWR: MOV 286, - (SP) :SAVE VECTORS
001354 01374 000004 MOV 384 -(5P)
901360 012727 001400 000004 MOV c1s a4 :SET UP FOR TIMEQUT
801366 022777 177777 177242 CNP 1,3SKR :REFERENCE HARDWARE SWITCH REGISTER
201374 00402 BEQ as
001376 000404 B8R 38
COI400 022826 18: CMP (SP)+, (SP)+ :ADJUST STACK
001402 012767 0OOL7& 177226 ci: MOV $SWRES, SWR PGINT TO SOFTWARE SWITCH RE:
001413 012637 000004 33 MOV (SP)+,d4 :RESTORE VECTORS
001414 012637 00CO06 MOV (SP)+. 386
001420 023727 000636 00017& CMP J8SWR | 8SWREG .18 sorrunns REG USED
00]426 00! BNE GO annucu IF
CC1430 004767 000155 JSR P> CNTLU LOW sorrnns SWITCH REGISTER T2 BE SHANGED
021434 Q000LET 177340 30: P START ELSE 30’ STRRT EXECUTION
:REWIND FROM EOT :PER SWi3)
001440 032777 020000 177170 RWND: BIT 820000, ISKR sss IF IGNORE EOT
00i446. 091033 8NE RWNDX :1F s0: BR
CO1450 032777 002000 17713 BIT $2000.30S -SEE IF AT EOT
001486 001427 BEOQ RWUNDX z NOT: BR
001480 012777 GOOONC 177122 MOV 840, 3CS %
0Ci4e6 016777 177206 17711 MOV DRVA, 2CS {SET DRIVE NUMBER
n01474 016777 177202 177130 MOV UDES. 3C2 :SET SLAVE NUMBER
00i8%2 012777 000007 177070 MOV 87 3t1 :START REWIND
A01510 032777 000200 177074 RWNDAR: BIT 200, 205 :SEE IF DRY
001516 001774 BEQ RWNDA :IF NOT: BR
001520 032777 020000 1?7064 RWNDB: BIT aaoooo 308 'SEE IF PIP RESET
001526 001374 BNE WND3 :1F NOT: BR
001530 005726 ) 15T tSP)+ ‘RESET STACK
001832 000167 177242 IMP START Rssrnnr SEQUENCE
001536 00C207 RWNDX: RTS PC tRETU

s CKSWR ROUTINE THAT ALLOWS THE LOADING OF LOC.1TH, SWREGRR#daass
:FROM THE TTY AT SELECTED POINTS WITHIN THE PROGRAM:aas2sasas
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Sgg 00{530 gaaﬁsx
R e
St1 00IS54 100036
§72 001556 017767
73 00ISEY Q4276:
5-c 001500 DBO0102Y
£°5 001832 Cla704
7o 001636 QQ4TE7
St 00I6l2 212704
' 001616 004767
80 001622 017703
581 00le2s 0OC47e7
582 0Cle32 012704
583 0J1636 OON7E?
SBY 0Q0led2 00SC37
S8S 001646 Q08767
§g§ 0016Se 000207
Se8 001654 OO0SCE?
S83 001660 012767
S30 0901666 QC47E?7
S8 001672 042767
S32 201700 122787
93 001706 (091002
s34 001710 00S7et
535 001712 000737
S 001714 122767
S97 001722 001013
€38 0CIi724 012767
S99 001732 008767
800 051736 022767
801 0CI7v4 001037
602 001746 00S726
603 001750 000740
€04 001752 122767
£35 0301760 003004
606 001762 122767
607 00177C 003005
€38 001772 012704
€09 001776 Q004767
810 002 000742
611 002004 006367
tlc 002010 006367
£:3 002014 006367
614 0020 142767
Bi1S 032026 156767
eit 022034 0CS367
£17 0Cz040 001754
£i8 002042 000711
£i9 00044 DIE777
620 002052 000735
g2l
gz2

MRCY!L]
15:e4

000176
177064

177060
177600

00e2S12
000242
002516
000232
177010
00Q354
002525
000212

993736
SC000e

177056
000007
000546
177683
0000es

000C1S

000200
0001S0
00Qaoc?

000060
000087

002s35
0000se

176726
1767¢2
176716
000060
176674
176672

17666

g (1008)

177070

177C8e
176766

i76748
176736

1767C0
176702

176584

cae

16-SEP-76 18:13 PAGE l&

CkSWR: CMP 8SWREG, SWR :SOFTWARE SWITCH REG PRESENT
§N§ o¥r ‘N0, GET OUT
st JTKS tYES WAIT FOR
BPFL ouT :READY, GET CHARACTER
MOV JTKB, TIB :AND SIRIP OFF
8IC 2177600, 718 : THE GARBAGE
CMP 27 118 IS IT A <G
ENE out
MOV 8SCNTG. R4
JSR PC. TTOUT
CNTLU: MOV 8SMSUR, RY
JSR PC. TTOOT
MOV JSKR, R3
JSR pC, 0l TPE
MOV sSMNEW, RY
JSR PC, TTOUT
CLR JetEMPST
JSR PC, SREAD GO RERD A LINE
0ut:  RTS pC :RETURN TO MAIN BODY JF PROGRAM

SREAD: CLR TEMPST
MOV 87, COUNT )

18: JSR PC TTIN :G0 READ A CHARACTER
BIC 2177600, T1B ;SIRIP OFF GARBAGE

CMPB  #25,TIB 15 IT A tU
BNE 2% :BRANCH IF NOT
33: TST (SP)+ :POP THE STACK
BR CNTLU :START OVER
zs: CMPB 1S, TIB +1S IT A <CR»?
BNE 4§ :BRANCH IF NOT
MOV $200, RDSW
ISR PC. TeRLF :ECHO IT WITH (LF:
o 87.COUNT ‘MRS IT FIRST CHARACTER
BNE 78 :CHANGE SWR IF NOT FIRST ONE
8%: 18T (SP)+ :POP THE STACK
B8R ouT :GET OUT
4S§: CMP8 860,118
BGT 3
CMPB 367, TIB
BGT 6%
cs: MOV 83QUEST, RY
JSR pC, TTout
BR 38 :START JVER IF NOT LESAL CHARRCTER
Es: ASL TEMPST
ASL TEMPST
ASL TEMPST
BICB  s60.TIB :GET NITTY=GRITTY
8ISB  T1B.TEMPS?
DEC COUNT :ONLY WANT &  DIGI®S
B
73: ggv ggnpsr.asun - CHANGE SWITCH REGISTER CONTENTS




Q0z2316

6 UTILITY DRIVE
i

D02

HRCY&I 27 (1006) 16-SEP-76 18:13 PARGE 17

R
16-SEP-76 15:2

012787
010304
000410
0OSCe7
010304
00100
004767
000167

002304
004787

s ITY QUTPUT SUBROUTINE 243553 % 3% % %% #

176650 TTOUT: MOVB  (R4)+,T0B
000043 176842 CMPB 43,108
. 8EQ TEX
000045 176632 CMPB a5, TOB
8EQ TCRLF
000064 JSR PC, T0G
R TTdUT

5
00001S 176614 TCRLF: MOVB 815,708

000004 MOV 84’ R3
176600 SRLFA: SLR T
000034 ISR PC, T0G

DEC R3

BNE TCRLFA :D0 FILLERS
000012 178562 MOVB  ®12,70B
009016 JSR PC. 406
{76556 7STB ROSW

BM! 1§

B8R TTouT
176546 18: CLR ROSW

BR TEX
176450 T06:  TSTB  @TPS

BPL 106
176526 178442 MOVE  T0B,aTPB

TEX: RIS PC

;OCTAL QUTPUT SUBROUTINE#RR¥¥RE%%%EE
000001 020222 OCTPE: MOV #l,0FL

MOV R3.RY
B8R octro
000212 ocTP: (LR OFL CLERR FLAG FOR LEADING ZERO

OCTPEL: MOV R3,RY ;SEE IF NUMBER IS ZERO

8NE octro +IF NOT ZERO: BR
0001€2 TSR PC, 0CTPG! 'ELSE PRINT ZERO
800120 IMP octr3 :SPACE AND EXIT
100090 0CTPO: BIT 100000, RY +SEE IF MSD = &
BEQ 0CTPI :IF NOT: BR
000001 MOV 8],RY N
000116 ISR PC OCTPG PRINT |
000008 INP octe2
OCTPF!: CLR RY
000104 JSR PC,0CTPG :PRINT 0O
0CTP2: MV R3 RY
ROR RY
ROR RY
ROR RY :POSITION DIGIT
ROR RY
SWAB  RM
000064 ISR PC,0CTPG :PRINT DIGIT 2
MOV R3,RY
ROR R4

RY
0ooose JSR PC,O0CTPG ;PRINT DIGIT 3




02

TULS UTILITY DRIVER MRCYll 27 1006) 16-SEP-76 18:13 PRGE 18
DCTUED.PLL 16-SEP-76 15:24

679 002322 Q10304 MgV R3,RY
S o 5N

692 00§3§3 88358 SWAB Ry

683 002332 004767 000036 JSR PC,0CTPG :PRINT DIGIT 4
684 002336 010304 MOV R3, RY

685 002340 006004 ROR RY

686 002342 006004 ROR RY

7 002344 006004 ROR RY

538 002346 004767 000022 JSR PC,0CTPG

689 002350 010304 MOV R3,RY

630 002354 004767 000014 _ ISR PC, OCTPS :PRINT DIGIT S
691 008350 012767 00024C 176342 OCTP3: MOV 240 108

692 002366 004767 17757% JSR Pc, Td6 . PRINT SPACE
693 002372 000207 RTS PC 133¢

£S4 002374 Q42704 177770 9¢TPG: BIC 8177770, RY

695 002400 00I00M BNE 0CTPGO

695 002402 005767 000030 TST OFL

687 002406 001001 BNE OCTPGO

588 002410 000207 RTS PC

639 0024l 005267 000020 0CTPGO: INC OFL

700 002416 052704 000260 0CTPGL: BIS 8260, R4

701 002422 010467 176302 MOV RY,708B

702 002426 OC47E? 177536 JSR PC. 706

703 003432 010304 MOV R3, RY

704 302434 000207 RTS PC

;S5 002436 000000 OFL: O :FIRST CHRR FLAG
Zgg sTTY READ SUBROUTINE##¥#sssses

703 002440 005077 176174 TTIN:  CLR ATKS

710 002444 005077 176172 CLR KB

711 0024s0 005067 176252 CLR T1B

712 002484 005277 176160 INC 3TkS

7.3 002460 105777 176154 TTINl: ISTB  QTKS

713 002464 100375 BPL TTIN]

715 002466 017767 176150 176232 MOV 3TK8, 118

716 002479 105777 176144 TTIN2: 7578 QTIPS

717 002500 100375 BPL TTIN2

718 003802 116777 176220 176136 MOVE  TIB,aTPB

;ég 002510 000207 RTS PC

721 002512 057045 021507 $CNTG: .ASCII /%1G¥/

722 002516 OSI44S (0S1127 020075 SMSWR: .ASCII /%SWR= 8
723 0025ed 043

7e4 002525 Q40 047040 0S3S0S SMNEW: .ASCII 7/ NEW= 8~/
725 002832 020075 043

726 002835 077 021445 SQUEST: .ASCII /?%w/
727 004000 .=4000

728 0Co100 .REPT 100
729 0

730 .ENDR

731

732 005000 .=5000

733 0031C0 .REPT 100
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TUl6 UTILITY DRIVER MRCYLl 27(1006) 16-SEP-76 18:13 PRGE 19
DSTURD.PLL 16-5EP-76 15:24

+35 .ENDR

- 3b
c3C C0ooo01 .END
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TULE UTILITY DRIVER ., MRCY1l 27(1006) _16-SEP-76 18:13 PRGE 21
DZTUED.PI1L 16-SEP-76 1S5:24 CROSS REFERENCE TABLE =-- USER SYMBOLS
R 0010e2 4638 §13
RR 001076 470 4738
RS 000616 379
S i
4 3018 23 d3'  ueus
8 001200 4924 445
BA 000e0Y 3748 Y76# 478% 483%
80 001174 49l 497
c 00le22e 493 499
cC 000620 3808
<KEWR 001540 802 €18 Sb8%
CNTLU  00lbie 594 578
COUNT 000732 Y148 S89# 600 blb#

000610 3768 HY63» YoY% co3* SS4+
Cl 000600 3728 4a7x oe4 SSe*
Ce 000632 385# 465% CSS#

001232 500 S02s
ng 000kee 381¢
CRYN 000700 4018 464 554
S 000612 377% 492 851 3-Y4 559
D 000626 3834
3 001252 SQ7% S08
ER 000614 3788
EQ 001246 SObs Si0
FC 000606 3753 467 % 473
FCNT 000704 4038 467 481
60 CO1434 . 543 E4Ss
MR 00624 JBes
OCTP 002220 6S6#
OCTPE 002206 . €8l B53s
OCTPE1 002224 6578
QCTPG 002374 bb4 667 674 678 £83 688 630 5948
CCTPGD QD0e24le 635 697 899
OCTPGl 002416 659 7008
OCTPQ 002240 BSS 658 &6l
0CTP1 RO2262 bbe bbb#
oCTP2 002270 B85  Gos
oLir3  Quessl bl bSls
OFL 002436 BE3# BSh#* 896 699* 70S%
OPOLY 009720 409 506
OPDX 000722 4108 S0S
OPNUM 000724 Yils 461
OPTBL (000740 Y40s 462
ouv 001652 g69 €71 5§75 S8t 603
PSW 000634 3898 459*
RADDR 000710 40Ss 478
RDSW 000734 4158 598+ b41 BYY
RDYDLY 000714 4078 491

X 000716 4084 430

RESTAR 000046 34648
RWND 0014'¥0 99! g49s%
RUNDR 001S10 CE7s 558
RWNDB (001520 cC9s cs0
RUNDX 001536 gc0 ge2 S63s

SETR 001332 5274 830




TUlb UTILITY DRIVER

DITUED.PLL

SETUP
SN

START
SUSKR
SWR
SWREG
TCRLF
TCRLFR
TEMPST
TEX
TIB

. RBS.

001314
00C630
001000
001350
000E 36
000178
002106
0Qelad
020736
002204
000726

000642
600640
000735
002170
003646
000844
002440
002460
002474
002054
000702
300718
000602
000706
002512
002525
002516
002535
001654
005200

005200

367
3948
4584
3o
3904
35448
£99
535Sk
Yibs
627
Yics
718
JSSs
394#
4138
630
397
3968
590
7138
7168
87?7
402

000

ERRORS DETECTED: OC
DEFAULT GLOBALS GENERATED: O

2TUED, DZTUED. SEQ/SOL /CRF /D5: ERFZ/EN: ABS=DSKM: D2TUED. P11
RUN-TIME: 2 4...9 SECONDS
RUN-TIME RRTIO: 22/7=2.8

CORE USED:

6K

(11 PAGES)

MRCY1l ¢
16-SEP-76 15:84

HO2

7(1006) 16-SEP-76 18:13 PAGE 22

CROSS REFERENCE TRBLE -- USER SYMBOLS

519 S4S Se2

499 S1S S35 S33* 542 549
539 S42 Se8
629 b32s

S84# Seg* bll# blax B13# b15#
S72% 573% 574 S« 892 5%
572 710% 715

870 709 71c% 713

625 b2k 628 X 63S# 639#
633 636 640 B4b# 647 692

648 718%
b4b 716
7038

714

717

579 583 609 6254 B3l 643

4oE# 526

3538 3664 3684 3984 455« T278

Se8 S80
619
604 606
648 6S1x
702
7328

519

blyx

701#

B1S

711%

715#
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