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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-D2TUE-0-D 

PRODUCT NAME:  TUIE UTILITY ORIVER 

DATE CREATED: 21 APRIL 76 

MAINTAINER: DIAGNOSTIC ENGINEERING 

AUTHOR: R. B. BARNES 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT 10 CHANGE WITHOUT 
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL 
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES 
NO RESPONSISILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DCCUMENT. 

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

CIGITAL EQUIPMENT CORFCRATION ASSUMES NC RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1974, 1976 BY DIGITAL EQUIPMEN CORPORATION 
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1. ABSTRACT 

THIS PROGRAM IS INTENDED AS A BRUTE FORCE ROUTINE 
TO EXECUTE AN OPERATION OR SERIES OF OPERATIC'S, CONTINUOUSLY 
REGARDLESS OF THE RESULTS OF THE OPERATION. BECAUSE 
OF THE COMPLEXITY OF THE TU16 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 
TO EXECUTE ANYTHING DESIRED IN ANY ORDER. THERE ARE 
NO ERROR CHECKS OR PRINTCUTS MADE. AND ANY VARIATION 
FROM PRESET SEQUENCES AND VALUES ARE MADE BY 
CHANGING THE APSROPIATE MEMORY LOCATIONS. 

é. REQUIREMENTS 

é.1 HAFDWARE : 

A. ANY POP-11 PROCESSOR - WITH OR WITHOUT HARDWARE SWITCH REGISTER. 
B. RH MASSBUS CONTROLLER 
¢. TMO2@_ MAG TAPE CONTROLLER 
DO. AT LEAST ONE (1) TU16 SLAVE 

2.2 STORAGE: 
THIS PROGRAM REQUIRES AT LEAST 3K OF CORE 

3. LOADING PROCEOURE: 

USE STANDARD SINARY LOADING PROCEDURE 

4, STARTING PROCEDURE 

THE PROGRAM IS ALWAYS STARTED AT LOCATION 200 (8) 

#HHLOC. 176 (SWREG) IS DEFINED AS THE SOFTWARE SWITCH REGISTER 
(REFER TO SECTION S FOR MCRE DETAIL) 

. #44#1F THE SOFTWARE SWITCH REGISTER IS US 
MESSAGE: SWR=XXXXXX NEWs REFER TO SE 
AT THE START OF THE PRCGRAM. 

HE DIAGNOSTIC TYPES OUT THE FOLLOWIN EO 7 
CTION S FCR OPERATOR CPTIONS? 
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S. CUNSO.c SWITCH SETTINGS 

ae THE prIAGNOs TIE be RAN QN A CPU WITHOUT rat 
EGISTER THEN A SOFTWARE SWITCH REGISTER IS USED WHICH ALLOWS 

THE USER THE SAME SWITCH OPTIONS AS THE HAROWARE sHTEN REGISTER. 
IF_THE HARDWARE SWITCH REGISTER DOES NOT EXIST OR IF ONE DOES 
AND IT CONTAINS ALL ONES (177777) THEN THE SOFTWARE SWITCH 
REGISTER (LOC. 176) IS USED. 
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CONTROL: 

THIS PROGRAM ALSO SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE 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 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 °’NEWS’’ HAS BEEN TYPED THEN THE OPERATOR CAN 00 ONE 
OF THE FOLLOWING AT THE TTY: 

A) TYPE A NUMBER TO BE LOADED INTO LCC. 176 FOLLOWED SY A <CR>. 
(ONLY NUMBERS BETWEEN O-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 A CONTROL U <tU> IS DEPRESSED THEN THE PROGRAM WILL SEND YOU 
BACK TO STEP e. 

SW1iS(100000): i=p Te AFTER EACH OPERATION 

0
-
2
 

6
2
 

9-
0 

9-
0 

§ 
0 

2
 

0
 

§—
2 

©
 

0
 

§-
2 

O
a
 

0
 

9
2
 

9
-
0
 

§ 
2 

§—
2 

§ 
2 

§—
2 

f
o
 

$
0
 

§—
2 

P
o
 

H—
0 

H
o
 

p
+
 

9-
0 

2
 

§-
 
+}

 
-0
 

H-
~0

 
0
 

H—
-2
 
B
e
 

3 =PROCEED 
33 SWwi4(040000)}: 1=STOP 4 THE END OF THE OPERATION SEQUENCE 
49 O=PROCEED 
41 SW13(020000): I=IGNORE ENO OF TAPE (EOT) 

iis O=REWIND AT END OF TAPE (EOT) 

144 5.1 HALT 
185 eere 

146 
147 ##%T0 CHANGE THE CONTENTS OF SWREG TYPE <?G> BEFCRE PRESSING CONTINUE AFTER A HA 
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OPERATION 

THE PROGRAM OPERATION IS QUITE SIMPLE, BUT DCES 
REQUIRE THE OPERATOR TO HAVE KNOWLEDGE OF THE 
TUL6 TAPE SYSTEM AS OPERATED ON THE RH MASSBUS 
CONTROLLER. THE OPERATOR MUST BE ABLE TO “BeCioe 
WHICH SEQUENCE OF OPERATION IS REQUIRED, AND 
WHAT VALUES TO ASSIGN TO THE VARIOUS BOAAMETERS 
REQUIRED TO EXECUTE THEM. THE OPERATION SEQUENCE 
IS SET UP BY LOADING A TABLE WITH THE FUNCTION 
CODES OF THE DESIRED OPERATIONS AND SETTING THE 
NUMBER OF OPERATIONS IN A COUNTER. THE PROGRAM IS 
SET UP TO DO A WRITE OF TEN (8) WORDS OF ALL 
ONES DATA TO SLAVE ZERO (0) ON ORIVE ZERO (0) IN 
PE (1600 BPI) WITH A_NINE TRACK NORMAL DATA FORMAT. 
THE DATA ADDRESS 1S 3000 (8). THE OPERATION SEQUENCE 
IS SET TO DO A SINGLE WRITE. IF LOFDED AND STARTED 
AT 200 (8) WITH NO CHANGES MADE AND SWITCH 14 AND 1S 
SET TO A ZERO (0), THIS OPERATION WILL BE EXECUTED 
CONTINUOUSLY. 
THE FOLLOWING IS THE LIST OF PARAMETERS WHICH MAY 
BE VARIED AND A DESCRIPTION OF EACH ALONG WITH THEIR 
CORE LOACATION: 

PARAMETER LOCATION DESCRIPTION 

RH ADDRESS * 600 ADDRESS OF RH (THE FIRST REGISTER ADDRESS: CS1) 

DRIVE NUMBER 709 SET TO SELECT TMO2 NUMBER ADDRESS 0-7 

UNIT DESCRIPTION 702 SET SELECTED SLAVE NUMBER (0-7) IN BITS 0,1,2 
SELECT PARITY IN BIT 3 (O=000 1=EVEN) 
SELECT DATA FORMAT IN alts 4°5,6,7 
SELECT DENSITY IN BITS 8,9,10 ” 

FRAME COUNT 704 SET NUMBER OF FRAMES TO ualte PER WORD COUNT AND 
IN TWOS’ COMPLIMENT 

WORD COUNT 706 SET NUMBER OF WORDS TO BE TRANSFERRED IN TWOS* © 

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

WRITE ADDRESS 7le SET DESIRED RODRESS FOR START OF WRITE BUFFER. 

READY DELAY 714 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 

READY MULTIPLIER 716 IF THE VALUE SET INTO_714 DOES NOT ALLOW ENOUGH 
INCREASE THE SIZE OF THE MULTIPLIER. EACH INCRE 
MULTIPLIER WILL CAUSE THE 714 CELAY TO BE EXECUT 
THAT MANY MORE TIMES. 
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(PAGE 3) 

OPERATION DELAY 720 

OPER MULTIPLIER  7ee 

OPERATION NUMBER 724 

OPERATION TABLE 740-770 

FUNCTION CODES 

20=READ IN PRESET 
O2=REWIND-OFF LINE 
OG&=REWIND 
LO=DRIVE CLEAR 
2Cb=WRITE TAPE MARK 
24=ERASE 
3SO=SPACE FORWARD 
32=SPACE REVERSE 
SO=WRITE CHECK FORWARD 
S6=WRITE CHECK REVERSE 
BO=WRITE FORWARD 
70=READ FORWARD 
76=READ REVERSE 

The BEDIZEA” HE ExecuTTON' oF Ean CPERAtTON: 1 
LOADED AND USED JUST AS IN THE READY DELAY(714) 
##(DEFAULT IS APPROX 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 TABLE. 

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

1Y=NINE TRACK NORMAL: e@ FRAMES PER WORD 
1S=CORE OUMP: 4 FRAMES PER WORD 

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

4=1600 BPI: PE (PE USES ONLY O00 PARITY) 
3=800 BPI:NRZI 
2=800 BPI :NRZI 
1=556 BPI:NR2I 
O=200 BPI:NRZI 

PARITY (BIT 3 OF UNIT DESCRIPTION) 

1=EVEN PARITY 
O=00D PARITY 

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

SET TO DEVICE SLAVE ADDRESS (0-7) 
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71 ? PROGRAM DESCRIPTION 
ere wee neo ---2-------- 

or IN ORDER TO MAINTAIN THE CONTINUOUS EXECUTION OF 
a? THE OPERATIONS DESCRIBED THE PROGRAM IS ORGANIZED AS 
enh FOLLOWS: 

278 START 
erg INITIALIZE THE RH 
280 SET UP TAPE PARAMETERS (DENSITY, PARITY FORMAT WORD COUNT, FRAME CCUNT, BUS AD 
Fal SELECT DEVICE TO TEST (ORIVE NUMBER, SLAVE NUMBER) 
oge EXECUTE OPERATION .(SET FUNCTION AND FROM a TABLE AND SET GO=1) 
283 AWAIT END OF OPERATION (READY DELAY) 
284 STOP IF SWITCH 15=1 
285 DO OPERATION DELAY (OP DELAY) 
286 STOP IF LAST OPERATICN IN SEQUENCE AND SWITCH 14=1 
297 POINT TO NEXT FUNCTION CODE IN OP TABLE 
88 JUMP BACK TO START 

290 7.1 FLOW: START: HOUSEKEEPING 
291 INIT: CLEAR MASSBUS AND TMO2 
292 SET UP: SET UP REQUIRED REGISTERS 
293 EXECUTE: SET FUNCTION AND GO= 
234 AWAIT END: LOOP ON DRY=1 AS CONG AS ALLOWED BY READY DELAY 
295 STOP: IF SWITCH 1S=1 
296 DELAY: PER OP DELAY 
297 END OF RSEQUENCE? IF NOT JUMP TO START 
298 STOP: IF SWITCH 14=1 
233 JUMP'TO START RESTART SEQUENCE 

301 7.2 VARIATIONS: THERE ARE TWO VARIATIONS MADE FROM THIS FLOW. 
302 BOTH ARE CAUSED BY A PARITCULAR FUNCTION COD 
393 IF A READ REVERSE IS TO BE EXECUTED. THEN TOE 
304 BUS ACORESS IS INCREMENTED BY THE SIZE OF THE 
305 PECORD BECAUSE THE DATA IS LOADED INTO MEMORY 
306 IN REVERSE (I.E: HIGH ADDRESS TC LOW ADDRESS) 
307 THE SECOND VARIATION IS CAUSED BY A SPACE (FORWARD OR REVERSE) 
308 OPERATION AND IT IS THAT THE FRAME COUNTER IS SET T0 A 
309 SO THAT ONLY ONE (1) RECORD IS SPACED OVER. IF YOU Wish 
310 TO SPACE OVER MORE THAT ONE (1) RECORD, SET LOCATION 1100 (8? 
311 TO THE TWOS’ COMPLIMENT OF THE NUMBER OF RECORDS DESIRED. 

313 g. LISTING 
a 
315 Y, 
316 TITLE TUL6 UTILITY DRIVER 
317 - MAINDEC-11-DZTUE-D-D 
318 $15 FEB 75 
319 *R. BARNES 
320 sREVISED APRIL 1976 BY S. CARPENTER 
cr SUPPORTS SOFTWARE SWITCH REGISTER . 
ee ‘aps 5} SUPPORTS THE DYNAMIC LOGDING OF THE SOFTWARE SKITCH REGISTER 

“ 
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099176 
d 

e 

060200 

o00600 
p00602 
ocdeo4 
o00606 
000610 
050612 
000614 
n0a616 

000000 

000007 

090046 
00017C 

000176 
009009 

oc0200 
000167 
C30609 

172440 
172442 
172444 
172446 
172450 
172452 
172454 
172456 
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0011i0 
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sCONSOLE SWITCHES 

:SW 15= =1 (100000) Stor ON EACH OPERATION 

Su 14=1(040000) STOP_AT END OF SEQUENCE 
O CONTINUE 

Sw 1321(020000) IGNORE END OF TAPE _(EQT) 
; O REWIND AT END CF TAPE (EOT) 

;REGISTER EQUIVES 

RO=%0 
Rl=%1 
Re=%2 
R3=%3 
R¥=%4 
RS=45 
SP=%6 
PC=%7 

246 
RESTART: 170 sALLOW RESTART WHEN <LF> IS PRESSED 

DURING CHANGING OF SWREG IF SOFTWARE SWITCH 
REGISTER IS USED. 

sSOFTWARE SWITCH REGISTERHHHEXHHRE> 

2176 
SWREG: QO ;SOFTWARE SWITCH REGISTER 

g RELL REAR ARE LAE E EE EEE REE EERE RARE RARE A EERE E SEES EE ERLE AS ELSA EERE 

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

EEE HEHEHE HEUER I HEEL EEE EB ae 

;STARTING ADDRESS 

.=200 
JMP SETUP 
. =600 

;TMO2 REGISTERS 

172440 
172442 
172444 
172446 
172450 
1724Se 
172454 
172456 
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009620 
00Cb2e 

000640 
20642 

O0044 
JO0646 

bo ~ 
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172460 
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172460 
172462 
172464 
72466 

172470 
172472 

;PROCESSOR ADDRESSES 

177726 ;PROCESSOR STATUS 
177570 ;SWITCH REGISTER 

:TTY REGISTERS 

177560 :ITTY READER STATUS 
177562 :TTY READ BUFFER 
177554 3TTY PUNCH STATUS 
177586 ;TTY PUNCH BUFFER 
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000700 

000000 
002390 

000700 
00070e 

000736 900000 

000740 
000742 
000744 

000960 

000770 00000 

O01 
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TEMPST: 

OPTBL: 

.2700 7 
:SET PARAMETERS DESIRED FOR UNIT UNDER TESTHxx#e% 

’ 

;ORIVE NUMBER 
SLAVE DESCRIPTION 
sFRAME COUNT 
sWORO COUNT 
READ ADDRESS 
* WRITE RODRESS 
READY DELA 
: READY DELAY MULTIPLIER 
‘OPERATION DELAY 
:OPERATICN DELAY MULTIPLIER 
:NUMBER OF OPERATION (1 TO 15) 

;UPERATION TABLE R#xExHHE EE 
‘ENTER OPERATION SEQUENCE DESIRED. 
:MUST HAVE AT LEAST 1 OPERATION, AND 
sMAY HAVE UP TO 15(8). 
:SET_THE OPERATION COUNTER EQUAL 
>TO THE NUMBER OF OPERATIONS IN 
; THE SEQUENCE. 

O
O
O
O
 
O
O
O
O
9
O
0
0
0
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fu
 

Oh 
06 

00
 

00 
OR

 
0 

Oe 
ee 

80 
on 

oe 
ee 

oe READ IN PRESET 
REWINO-OFFLINE 

= REWIND 
= DRIVE CLEAR 
= WRITE TAPE MARK 

RASE 
SPACE FORWARD 
SPACE REVERSE 
WRITE CHECK FORWARD 
WRITE CHECK REVERSE 
WRITE FORWARD 
READ FORWARD 
READ REVERSE 

sFILL WITH OPERATION SEQUENCE 
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001000 
001004 

0010le 
001016 

16-SEP-76 

001900 

005394 
001372 

MACYL1 
15:24 

000500 
000340 

177706 
000740 

636 
177626 

000030 

000032 

177777 
000060 

177574 

177562 
000070 

1774p 
177434 

e7 (1006) 

177622 

177502 

177464 

177454 

000001 

177414 

177522 
177514 
000200 

177410 

900302 

4S4 177 
177446 

177404 

NOI 
16-SEP-76 18:13 PAGE 14 

START: 

AA: 
AQ: 

Al: 

A3: 

.=1000 
sSTART OF PROGRAMEX¥X¥X244% 

MOV 
MOV 

#500, SP 
#340, aPSW 

OPNUM, RO »SET COUNTER 
WOP TEL Ri -SET POINTER 
¥ 
ORVA, a¢R. AMT NUMBER 
UDES; aCe ‘UNIT DESCRIPTION 
WNT? alc >WORD_ COUN 
FCNT. aFC > FRAME SOUNT 
(R1)+ Re “SET OP CODE 
#30,R2 “SEE IF SPACE FORWARD 
AR ‘IF SO: BR 
#32, ,R2 SEE IF SPACE REVERSE - 

#-1,0FC “SET TO SPACE ONE RECORD 
#60" Re -SEE IF READ OP 
Al “IF SO: BR 
URDOR, ,aBA =f =| SET WRITE ADDRESS 

RADDR,2BA ‘ ;SET READ ADDRESS 
#70, Re :SEE_IF READ OPERATION 
A3 :TF SO: BR 
ECNT, ak) :GET FRAME COUNT 

R3, aBA ;SET BUS ADDRESS FOR READ REVERSE 
#1;Re -SET GO BIT 

R2,aC1 :START OPERATION 

RDYDX,R4 ;SET DELAY MULTIPLIER 
RDYOLY,R3 “CET READY DELAY 
#200, a0 
C “IF DRY: BR 
R3 
8 
RY 
Bo :DELAY FOR ORIVE READY 

aSWR ;SEE IF STOP ON OPERATION 
D sIF NOT: BR 

pc. Qcsur sCHECK FOR CNTL G 

OPDX, R4 -SET DELAY MULTIPLIER 
POLY, R3 “SET OPERATION DELAY 

Fy 
EO sDELAY BETWEEN OPERATIONS 

.-
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o04767 900152 JSR —- ¥PC, RWND :G0 SEE IF REWIND 
O°5300 DEC RO 
co1es4 BNE q sIF SEQUENCE NCT DONE: BR 

o32777 O40000 177336 BIT #49000, ISWR -SEE IF HALT ON SEQUENCE 
C9140! BEQ 1$ 
doco HALT 
O46 000230 1$: JSR PC CKSWR “CHECK FOR CNTL G 
Coots? = 1774s4 , JMP START 

sRH REGISTER SETUPHEseaeenee 

poce4o SETUP: NOP 
Ol6°01 177256 MOV C1 RL -GET ADDRESS OF CSI 
di2700 009015 MOV 81&,RO ‘SET NUMBER OF REGISTERS 
Olervce occede2 MOV two Re ‘GET FIRST ADDRESS 
062701 o00002 SETA: ADD —- 82, Al : INCREMENT 
010122 MOV Ri iR2)6 :LOAD ADDRESS 
005300 bE* RO - SEE im DONE 
00137 BNE SETA IF NOT 
012706 900500 MOV #500, SP 
013746 oocons SUSWR: MOV 386, -(SP) sSAVE VECTORS 
01374 o05004 MOV’ aed’ -(5P) 
Qle737 091400 o9cg04 MOV #13, 084 :SET UP FOR TIMECUT 
Qoere? l77r7? i?7ade CMP 8-1, aSWR *REFERENCE HARDWARE SWITCH REGISTER 
601402 BEQ 2$ 
OC0404 BR 3$ 
022626 1$: CMP (SP)+. (SP)4 sADJUST STACK 
Ole76? OO0176 177226 é3: MOY #SWREG Sur “POINT TO SOFTWARE SWITCH RES 
012637 ocooco4 33: MCV (SP)+, de4 “RESTORE VECTORS 
Oleb3a7 occoos MOV (SP)+, a86 
23727 O00636 O00176 CHP GESHR, SSWREG ee SOFTHARE REG USED 

004767 o90155 JSR P* CNTLL LLOW SOFTARE SWITCH REGISTER 7S BE cHANGED 
O00187 177340 30: IMP START :ELSE 60° eahee EXECUTION 

sREWIND FROM EOT .PER SWi3) 

022777 920000 177170 RwND: BIT #20000, aSwR : SEE IF IGNORE EOT 
. 081033 SNE WNDX LIF BR 

932777 002990 177134 BIT 22000, aos ‘are TE AT EOT 
391427 BEQ WNOX IF NOT: 8R 
912777 cGOOO4C 177122 MOV pis acs > IN b 
016777 177206 177114 MOV DRVA, 3CS :SET ORIVE NUMBER 
0:6777 177202 177130 MOV UDES aCe :SET SLAVE NUMBER 
O1e777 900907 177070 MOV 87, atl START REWIND 
032777 O00200 177074 RWNDA: BIT #200. 30S :SEE IF DRY 
001774 BEO RWNDA :IF NOT: BR 
932777 020900 177064 RWNDB: BIT #20000, 205 -SEE IF PIP RESET 
001374 BNE RWNDS -TF NOT: OR 
005726 TST (SP )¢ *RESEY STACK 
000167 177¢e4e JMP START sRESTART SEQUENCE 
o0c207 RWNDX: RFS PC :RETU 

sCKSWR ROUTINE THAT ALLOWS THE LOADING OF LOC.176, SWREGtatsaeeane 
“FROM THE TTY AT SELECTED POINTS WITHIN THE PROGRAMS#aaeeceas 
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568 001540 aed 
B83 Geiess ieee7s 
Swi OO1ES¥ 100036 
S72 001556 017767 
S73 OO1S6Y © O4e76; 
Sry O0iSr2 O20767 
575 091600 001024 
S76 901892 912704 
7r 901656 004767 

Se OOlbl2 312704 
73 001616 004767 

589 091622 017703 
81 001626 O04767 
§8> 001632 012704 
S83 091636 004767 
584 01642 o0S037 
S25 001646 004767 
S86 OOlese 900207 
588 OO1654 OOSOE7 
589 001660 012767 
699 O91666 O047E7 
541 0l6r2 O42767 
532 301700 128767 
593 001796 091002 
594 001710 o0S7ee 
595 ool7i2 900737 
5% 001714 122767 
S97 O8l7e2 001013 
E98 O0!7e4 012767 
539 001732 904767 
690 091736 922767 
651 OC1744 001037 
B92 OO1746 005726 
603 o01759 o0974C 
604 001752 122767 
655 091760 003004 
D6 901762 122767 
607 001770 803005 
£58 001772 012704 
659 001776 004767 
io 92002 900742 
611 502004 006367 
S12 002010 006367 
6:3 092014 006367 
614 o0e020 142767 
BiS 092056 156767 
Bié 092034 005367 
Gi? Ge040 901754 
Gig o02042 O00711 
619 OOcO4H4 016777 
B20 o02052 009735 
621 
g2z 

be ne ee 

macy 1d 
15:24 

000176 

177064 

177060 
177600 
ooc007 

00251 

co00es 

o000is 

000290 
000150 
000007 

000060 

00007 

002535 
o000Se 

176726 
176722 
176716 
000060 
176674 
376672 

176666 

e° (1006) 

177002 

176766 

176746 

176736 

176700 
1767Ce 

176564 

COe 
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CKSKR: 

CNTLU: 

OUT: 

SREAD: 

Ss: 

6$: 

7§: 

CMP BSHREG, SHR 
N 0 Reta Oks 

BPL OUT 
MOV dTKB, TIB 
gic #177600, TIS 
CMP 8? TIB 
BNE out 
MOV #SCNTG, RY 
JSR PC TTOUT 
MOV aSMiSWR, RY 
JSR pc Trour 
MOV QSWR, RS 

CLR TEMPST 
MOV 87, COUNT 
JSR PC'TTIN 
BIC #177600, TIS 

S.TI8 CMPBoéte 
BNE 2$ 
TST (SP)+ 
BR CNTLU 
CMP8 sé 1S, TIB 
BNE 4§ 
MOV #200, ROSW 
JSR pc TORLF 
S 87. COUNT 
BNE 7§ 
TST (SP}+ 
BR OUT 
CMPB  =s-s«&60,, TIB 
BGT S$ 
CMP8 = &&7,, TIB 
BGT 6$ 
MOV sSQUEST RY 
JSR pc, Trout 
BR 
ASL TEMPST 
ASL TEMPST 
ASL TEMPST 
BIC8 860.718 
B1S8 TI8, TEMPST 
DEC COUNT 
BEO S$ 
BR 1$ 
MOV TEMPST , 2SWR 
BR 98$ 

-SOFTWARE SWITCH REG PRESENT 
*NO, GET OUT 
“YES WAIT FOR 
“READY, GET CHARACTER 
"AND STRIP OFF 
; THE GARBAGE 

;IS IT A <tG@ 

;GO_ READ _A LINE 
;RETURN TO MAIN BODY OF PROGRAM 

;GO_ READ A CHARACTER 
;STRIP OFF GARBAGE 
; T A tu? 31S I 
;BRANCH IF _NOT 
:POP_THE STACK 
:START OVER 
;IS IT A <CR>? 
;BRANCH IF NOT 

sECHO IT WITH <LF> 
WAS IT FIRST CHARACTER 
*CHANGE SWR IF NOT FIRST ONE 
*POP THE STACK 
GET OUT 

;START IVER IF NOT LESAL CHARACTER 

SGET NITTY-GRITTY 
SONLY WANT & DIGITS 

;CHANGE SWITCH REGISTER CONTENTS 
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a
 

et
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et
st
at
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b—
< 

p—
2 

9
-
2
 
f
o
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Oo
 

Oo
 

Ww
 

Po
 

Oo
 

002146 

000304 
004767 

DO02 
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176650 
009043 

O0004S 

000034 

000012 
009016 
176586 

176546 

176459 

176S26 

c0C001 

000212 

00912 
000120 
100090 

000091 
000116 
CO0006 

000104 

000064 

o000Se 

176642 

176632 

176614 

176562 

17644e 

099222 

TTCUT: 

TCRLF: 

oRLFA: 

OCTPE: 

OCTP: 
OCTPEL: 

OCTPO: 

OCTPI: 

OCTFe: 

(TY OUTPUT SUBROUTINE Steeeeeeeeee 

MOVB = (R4) +, TOB 
CMPB saat 3, TOB 
BEOQ Ex 
CMPB ssw 4S, TOB 
S60 TCRLF 
JSR PC TOC 
6R TTOUT 
MOVB 815. T08 
JSR Pc. to 
MOV #4°R3 
CLR TO08 
JSR PC, TOG 
DEC R3 
BNE TCRLFA :00 FILLERS 
MOVB #12, 70 
JSR pC t0¢6 
TS7B 3s ROSW 
BM! 1$ 
BR TTOUT 
CLR ROSW 
BR TEX 
TSTB ss ATPS 
BPL TOG 
MOVB =: TOB, aTPB 
RTS 

sOCTAL OUTPUT SUBROUTINE #aeeeeacnaeee 

MOV #1,0FL 
MOV R3-RY 
BR octpo 
CLR OFL 
MOV R3-RY :SEE IF NUMBER I 
NE octro -TF NOT ZERO: BR 
ISR PC OCTPG! ‘ELSE PRINT ZERO 
JMP octp3 :SPACE AND EXIT 
BIT 8{00000,R4 -SEE IF MSD = i 
BEQ OCTP! :IF NOT: BR 
MOV 1,R4 
JSR PC’ OCTPG SPRINT | 
JMP octPe 
CLR 4 
JSR PC, OCTPG sPRINT 0 
MOV R3;R4 
ROR RY 
ROR RY 
ROR RY :POSITION DIGIT 
ROR RY 
SWAB «RY 
JSR PC, OCTPG -PRINT DIGIT 2 
MOV 3,R4 
ROR 4 
SWAB ORY 
JSR PC, OCTPG sPRINT DIGIT 3 

;CLEAR_FLAG FOR LEADING ZERO 



Oe 
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679 002322 910304 MoV RB, RY 
Ge Bele * & 
bee GGs380 Bogaoy SWAB RY 
683 O0e232 O04767 000036 JSR —- PC, OCTPG sPRINT DIGIT 4 
684 002336 010304 MOV = R3, RY 
685 02340 OO6004 ROR RH 
686 002342 OO6004 ROR = RH 
687 O020344 006004 ROR = RY 
698 O0e346 904767 000022 JSR PC, OCTPG 
689 0023S 010304 MOV =—sR3, RY 
690 002354 904767 900014 _ JSR PC OCTPS ;PRINT DIGIT 5 
691 O0e360 O12767 O00e40 176342 OCTP3: MOV #240, 708 
692 O0e366 C0476? 177576 JSR PC, Toe sPRINT SPACE 
633 902372 000207 RTS PC sEXI¥ 
EY 002374 42704 17777 OCTPG: BIC  —-8177770,R4 
695 O0e400 OO1004 BNE OCTPGO 
696 O0e%02 905767 009030 TST 
697 002406 0100! BNE OCTPGO 
699 O0e419 900207 RTS = PC 
699 O0e41e 005e67 900020 OCTPGO: INC  —OFL 
700 08416 OS2704 090260 OCTPGI: BIS 8260, R4 
701 O02e422 010467 176302 MOV = R4, TOB 
702 098426 OO47E7 177536 JSR —- PC, TOG 
703 902432 010304 MOV = sR3, RY 
704 508434 900207 RTS 
pes O0e436 000000 OFL: 0 sFIRST CHAR FLAG 
297 ;TTY READ SUBROUTINE sssieeH#eE# 
709 002440 005077 176174 TTIN: CLR = aTKS 
710 Ofe444 905077 176172 cCR 7KB 
7il S02450 005067 176252 cLR = TIB 
7l2 O0e454 005277 176160 INC TKS 
7:3 O0e%60 105777 176154 TTINI: STB QTkS 
714 02464 100375 BPL  -‘TTINI 
715 OOCG 017767 176150 176232 MOV = aTKB, TIB 
716 002474 105777 176144 TTIN2: TSTB TPS 
71? O0e500 100375 BPL = TTIN2 
718 902502 116777 176220 176136 MOVB © TIB, aTPB 
71s Ooe6i0 900207 RTS PC 
721 Q02S12 5704S 021507 SCNTG: .ASCII /%tGe/ 
7ee Q0eS16 OSi44S O0S1127 Oe0075 S$MSWR: .ASCII /“SWR= 8- 

724 O00eSeS 040 047040 O5350S5 S$MNEW: .ASCII / NEwW= 8” 
72S O00eS3e 020075 043 
726 002535 O77 022445 SQUEST: .ASCIT /?%8/ 
727 004000 -=4000 
728 000100 -REPT 100 
729 0 
730 -ENDR 
731 
732 005900 . 5000 
733 000100 REPT 100 
734 177777 
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aap .ENDR 

3 C0000} END 

FOe 
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a 001922 4638 $13 
RA 001076 470 4738 
AS 009616 3738 

eRe ee 
AS tie 4? 48 4848 
B 001200 4928 49S 
BA 000604 3748 476% 478% 483% 
Bo 001174 491% 497 

OOlee2e 493 4998 
ce 000620 3808 
vKSWR 001540 S0e 518 S688 
CNTLU OQOlb6ie S44 S788 
COUNT 000732 4148 589% 600 616% 

090610 3768 463% QEYe oS3% Sys 
Cl 000600 37e8 487% S24 SS6% 
Ce 009632 385% 4GS# sss 
8) 001232 500 S0ee 
58 000622 3818 
CRVN 000700 4018 464 sS4 
OS 000612 3778 492 S51 S57 §S9 
eh 000626 3838 
E 0012Se 5078 508 
ER 000614 3788 
EO 001246 SObs 510 . 

OC00&06 3758 467% 473% 
FCNT 000704 403% 467 481 
G 091434 . 543 S4sa 
MR 00624 3828 
OCTP 002220 656% 
SCTPE Q02206 . 581 6538 
OCTPE] O0e224 6578 
OCTPG 002374 664 667 674 678 683 688 §390 5948 
OCTPGO O0e412 69S 697 6998 
OCTPG] O0e416 659 7008 
GOCTPO Q02240 6SS 6618 
OCTP1]  Q22be 662 6668 

ocTPe §age270 p65 BB 
OCTr3s Q0cs60 ob 6518 
OFL 002436 653% 656% 696 699% 705% 
OPOLY 009720 4098 506 
OPOX 000722 4108 sos 
OPNUM 000724 4118 461 
OPTBL 000740 4408 462 
OUT 901652 569 S71 575 S8bs 693 
PSW 000634 3898 459% 
RADDR 000710 40S¢# 478 
ROSW 000734 41S8 598% 641 644% 
ROYDLY O00714 407% 491 

X 000716 408% 490 
RESTAR OO0O4E 3468 
RWNOD 001440 S11 5498 
RWNOR 001510 cS78 SS8 
RWNDOB 001520 oS98 S60 
RWHOX 001536 SSO Se S628 
SETA 001332 5278 §30 



TU16 UTILITY DRIVER MACY11 ¢ 
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SETUP = 001314 
SN 

TEX 902204 
TIB © 000726 
TKB. 000842 
TkS  GO04O 
TOB «©» -000730 
Ts = 02170 
TPS 90646 
TFS 00644 

S g0d70e 
WADDR © O007ie 
Wc o0%602 
WONT 000706 

SCUEST 00253S 
RE 0016S4 

= 005200 

. ABS. 005200 000 

ERRORS DETECTED: OC 
DEFAULT GLOBALS GENERATED: 0 

<TUED, OZTUED. SEO a OL GRE 705: : ERFZ/EN: ABS=DSKM: DZ2TUED.P11 
RUN-TIME: 2 4. 
RUN-TIME RATIC: 
CORE USED: 6&K 

2e/7=2.8 
(11 PAGES) 

HO2 
PAGE 22 

CROSS REFERENCE TABLE -- USER SYMBOLS 
7(1006) 16-SEP-76 18:13 

Se3s 

519 SYS S62 

499 S15 535 539% S42 549 
$39 S¥2 568 

S84 S88 611% 6lex 613% 615s 

S7e% 573% S74 Soils S92 596 

S72 710% 71s 
S70 709% 7 lek 713 
625% 626 623 €32+ 635% 639% 
633 636 640 6468 647 692 
548% 718% 
646 716 
7098 
714 
717 
S79 583 609 625s 631 643 

3538 366% 3688 3988 4558 727% 

568 

619 

604 

648 
702 

7328 

580 

606 

691% 

519% 

614% 

701% 

615 711s 7154 
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