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ILENTIFICATION

PRODUCT CODE:  MAINDEC-11-DZTUE-C-C

PRODUCT NAME:  TULE UTILITY ORIVER

DATE CREATED: 21 WRIL 76

MRINTRINER: DIRGNOSTIC ENGINEERING

RUTHOR: R. B. BARNES

THE INFORMATION IN THIS DOCUMENT IS SUBJECT 70 CHANGE
NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT
EQUIPMENT CORPORATION. DISITAL EQUIPMENT CORPORATION ASSLMES

NO RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS COCUMENT.

THE SOFTWARE DES“‘RI IN THIS DOCUMENT IS FURNISHED'UNCER A
LICENSE AND MAY ONLY BE USED OR COPIED IN ACCORDRNKE WI™ THE

YERRE OF SOCH LICERSE.
BISITAL EQUIBMENT CORPCRATION ASSUMES Ny REGPONGIBLL 111 FO8

HE USE o éiggﬂﬁlLITY OF 175 SIFT.ARE SN EUIPENT THAT 15
NOT SUPPLIED BY DIGITAL.
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THIS PROGRAM 1S INTENDED RS & BRUTE FORCE RCUT:INE
70 EXECUTE AN QPERATION OR SERIES OF OPERATICNS, CONTINLL.Z.«
REGARCLESS °F THE RESULTS OF THE CPERATION. BELAUSE

CF THE COMPLEXITY OF THE TUlb MAG_TAPE SYSTEM RS

OPERATED ON THE MASSBUS é’ IS NOT ALWAYS PISSIBLE 10
PRIVIDE FOR EVERY CONTINGENCY IN THE NORMAL PROGRAMS.
THEREFORE THIS UTILITY DRIVER WILL ALLOW AN OPERATCR

10 EXECUTE ANYTHING DESIRED IN ANT QRDER. ~THERE ARE

N) ERROR CHECKS OR PRINTCUTS MADE, ANG ANY “ARIATICN

FROM ORESET SEQUENCES AND VALUES ARE MADE BY

“HANGING THE APEROPIRTE MEMORY LOCATIONS.

SEJUIREMENTS

HARDWARE :

M. ANY PDP-11 PRCCESSOR ~ HITH COF WITHOUT HRRDWARE SWITik FESISTER.
B. RH MRSSBUS CONTROLLER

2. TMOZ MARG TRPE CONTROLLER

0. AT LERST ONE (1} TUL6 SLAVE

STORAGE :

THIS PROGRAM REQUIRES RT EAST 3x CF CORE

LCRDING PROCEOURE:

USE STANDARD BINARY LOARDING PROCEDLRE
STARTING PRCCEDURE

THE PROGRAM IS ALWAYS STARTED AT LOCATION 20C (8!

5L0C. 176 (SWREG) 15 DEFINED WS THE SOFTWARE SWITJM REGISTER
(REEER T0 SECTION & FOR MORE DETAIL)

se¢]F THE SOFTWARE SWITCH REGISTER 1S USEC THE CIRGNOSTIC TYPES JUT THE FOLLSKIN

MESSAGE: SWR=XXXXXX NEW= (REFER TO SECTION S FCOR OPERATOR JPTICNS:
AT THE START CF THE PROGRAM.
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S. CUNSOLE SWITCH SETTINGS

3r m; Bmcnosng ; N A CPY {T Ek’ SWITCH
EaISTER THEN A SO Tua E WITCH STER 15 USEC ,.cha QL-,.:.
THE USER THE ng SWITCH OPTIONS ac THE HARDWARE SWITn PEGISTER.
IF THE HAROWARE SWITCH RECISTER DOES NOT £<IST ORI J'E £5EE
AND IT CONTAINS ALL ONES (177777) THEN ms somu:s SWITCH
REGISTER (LOC. 178) 1S USED.

op ep e

RS

<ONTRCL:

THIS PROGRAM ALSQ SUPPORTS THE DYNRMIC LOACING OF THE SCFTWARE SKITIHW
GY§TTHEt%8ELOﬁ;g& FROM THE TTY. THIS CAN BE ACCCMPLISHMED BY

31 1, TYPE CONTROL G <1G>; THIS WILL ALLOW THE TTY TG ENTER DATR INTO -
:32 LOC. 176 A SELECTED POINTS WITHIN THE PROGRAM.

HEE 2) THE MACHINE WILL THEN TYPE: SWR=XOOONEWs OXOUXK IS THE OCTAL CONTENTS
L OF THE SOFTWARE SWITCH REGISTER.)

= 3 BETER THE *NEW=": HOS BEEN TYPED THEN THE GPERATOR CAN 00 M€

S OF THE FCLLOWING AT THE T

iZ &) TYPE A NUMBER TO BE LOADED INTO iCC. 176 FCLLOMED 8Y A «(R>.

;33 {ONLY NUMBERS BETUEEN 0-7 WILL BE ACCEPTED AND SNLY & NUMEERS

- wes hL

i3 45 SIS THE FIRST KEY DEPRESSED THE SOFTUARE SWITCH

H REGTSTER CONTENTS WILL NOY BF CHANGED.

i3 B) IF A CONTROL U <*U° IS DEPRESSED THEN THE PROGRRM WILL ZENG Y3U

X BRCK 70 STEP 2.

;; SW15(100000: =§x RETER EACH OPERATION

i3 SUI4(040000): 1=5T0P A HE END OF THE OPERATICN SEQUENCE

O SW13(020000): 1=IGNORE :

T3 1=[GIORE £ OF TRPE LEID) oy

44 5.1  HALT

|

#+2TC CHANGE THE CCNTENTS OF SWRES TYPE .5 BEFCRE PRESSING JONTINCE &F72F S ==

(L4 3N [ LAT)
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E. CPERRTION

---------
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IV
v

THE PROGRAM OPERATION IS QUITE SIMPLE EUT ”CES
REQUIRE THE OP RQTOR T0 HAVE KNOWLEOGE €

TJl TRPE SYSTEH Rg ;RQTED ON THE RH HQSBE
CONTROLLER. ERATOR MUST BE ABLE TO DECIDE
WHICH SEQUENCE OF QPERATION 1S REQUIRE

WHAT VALUES TO RSSIGN TO THE VARIOUS P E E S
QEGUIRED 10 EXECUTE THEM. THE OPERATION SEGUENCE

IS SET UP BY LORDING A TABLE WITH THE FUNCTION

CCDES OF THE DESIRED OPERATIONS AND SETTING THE
NUMBER OF QPERATIONS IN R COUNTER. THE PROGRAM IS
SET UP TO DO R WRITE OF TEN (8) WORDS OF ALL

UNES DARTA TO SLAVE ZERQ (0) ON CRIVE ZERQ (C) IN
PE_ (1600 BPI) WITH A NINE TRACK_NORMAL DATA FORMAT.
THE DATR RDDR ESS 1S 3000 (8). _THE OPERATION SEQUENCE
.S SET T0 DO A SINGLE NRITE I‘ LORDED ﬂNu STQRTED
AT 200 (8) WITH NO CHA 3 E AND SWITCH 14 ANC IS
SET T0 A ZERO (D), THIS OPERATION WILL BE EXECUTED
CONTINUOUSLY,

i

epoPpchopop opopap o

3 JUATAIN N (NI U g r
LMD"’ l"‘lﬂ Jlug;i—'gﬂwy;

Ml BIAI Rl LI Rl ol el nd R AL AL S I R I Y I R I XTI XY
)
)

~3 THE FOLLOWING IS THE LIST OF PRRAMETERS WHICH MAY

74 BE VARIED AND A DESCRIPTION OF EACH ALONG WITH TMEIR

75 CORE LOACATION:

:: FARAMETER LOCATION DESCRIPTION

;?5 RM RDORESS 800 ADCRESS OF RH (THE FIRST REGISTER ADCRESS: [S:
;Qé DRIVE NUMBER 700 SET 7O SELECT TMO2 NUMBER ACDRESS 0-7

163 UNIT DESCRIPTION 702 SET SELECTED SLAVE NUMBER (3-7, IN SI7S 2,.1.2
1G4 SELECT PARITY IN BIT 3 (2=0DD I=EVEN)

‘g SELECT CATR FORMAT IN errs 45,57

1% SELECT DENSITY IN BITS 8,3.18

pe-74

188 FRAME COUNT 704 SET NUMBER OF FRAMES TO WRITE PER WORD COUNT AN
;g’g IN TWOS® COMPLIMENT

i';: WORD COUNT 706 SET NUMBER OF 4ORDS TJ BE TRANSTERRED IN TWlS® o
igau READ ADDRESS 710 SET DESIRED ADDRESS FOR START OF READ BUFFER.
;gg WRITE ADDRESS 712 SET DESIRED ADDRESS FOR START JF WRITE BLFFER.

IS

.87 REACY DELAY 714 THIS DELAY VALUE IS USED BY THE PROGRAM 70 ESTRE
- A MAXIMUM TIME TO AWRIT THE COMFLETION OF AN oFE
39 BEFORE PROCEECING TO THE NEXT. ¥#(DEFAULT IS APP

"
h ]
]

RERDY MULTIPLIER 7lb IF THE VALUE SET INTO 714 DOES NOT ALLOW ENJUGH
INCRERSE THE SIZE OF THE MULTIPLIER. ERCH INCRE

o] MULTIPLIER WILL CRAUSE THE Ti4 CELAY T2 BE ENEILT

] THRT MRNY MORE TIMES.

(A1)
W
=

R

[AV1A1)
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(PAGE 3)
OPERATION QELAY  rec Tike BEvidel "B ARMER b Bt eV 1
LORDED ANC US‘D JUST & THE RERDY CELAY(714,
%% (DEFAULT IS APPRCX 54 HS FOR POP-11/20)#¢
OFER MULTIPLIER 722 THIS IS USED JUST AS THE READY DELAY MULTIPLIER!
OPERATION NUMBER 724 THIS 1S THE NUMBER OF OPERATICNS TO BE PERFCRMED

IN A SEQUENCE AND SHOULD REFLECT THE HUMBERS
OF OPERATIONS SET INTO THE OPERATICM TABLE.

OPERRTION TABLE  740-77C THIS TABLE (CONSISTING COF 15 LCCATICNS) IS TC BE
LOADED WITH THE FUNCTION CODES FOR EACH CPERRTIC
T0 BE PERFORMED IN SEGUENCE. THE NUMBER OF £M31
MAY BE FROM ONE (1) TC FIFTEEN (I5;. MAKE SURE
THE NUMBER OF FUNCTION CODES SET IN THE TABLE IS
BY THE NUMBER IN _CCATICN 724 (CPNUM:

[

FUNCTION CODES

20=8EAD IN PRESET
02=REWIND-OFF LINE
06=REWIND

10=DRIVE CLEAR

S6=WRITE TAPE MARK
24=ERASE

30=SPACE FORWARD
32=SPACE REVERSE
SG=WRITE CHECK FORWARD
SE=WRITE CHECK REVERSE

o

75=REQD REVERSE
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DATA FORMATS (BIT 7.6,5.4 OF UNIT DESCRIPTION)

14=NINE TRACK NORMAL: 2 FRAMES PER WORD
15=CORE DUMP: '} FRAMES PER WORD

CENSITY (BITS 10,9.8 OF UNIT DESCRIPTICN)

4=1600 BPI:PE (PE USES ONLY COD PARITY)
3=8C0 BPI:NRz!
2=800 BPI:NRZI
1=556 BPI:NRZI
0=200 BPI:NRZI

PARITY (BIT 3 OF UNIT DESCRIPTION)

1=EVEN PRRITY
0=C2D PARITY

SLAVE SELECT (BITS 2,1,0 CF UNIT DESCRIFTICNS)
SET TC CEVICE SLAVE ADDRESS (-7}
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PROGRAM DESCRIPTION

~J

IN ORDER TQ MAINTARIN THE CONTINUQUS EXECUTION OF
ESELSEERRTIONS DESCRIBED THE PROGRAM IS ORGANIZED RS

START

INITIQUIZE THE RH

SET UP TAPE PARRAMETERS (DENSITY, PARITY FORHQ' NORD COUNs, FRAME CCMT,
SELECT DEVICE TO TEST _(DRIVE NUMBER, SLAVE NUMBER

EXECUTE OPERATION (SET FUNCTION AND’FRGOM OF TQBLE AND SET G
AWRIT END OF OPERATION (RERDY DELAY)

STOP_IF SWITCH 15=1

D0 OPERATION DELQY (QP DELRY -

STOP_IF LAST OPERATICN IN SEQUENCE AND Sk™"CH 14=1

POINT TO NEXT FUNCTION CODE IN OP TRELE

JUMP BACK TO START

W
| .
(5]
A
[ ]

7.1 FLOW:  START: HOUSEKEEPING
INIT: CLERR MASSBUS AND TMOZ
SET LP: SET UP REOJIRED REGISTERS
EXECUTE: SET FUNCTION AND GO=1
AWAIT END: LOOP ON DRY=1 AS LONG AS ALLOUWED BY READY CELRY
STOP: IF SWITCH 15=1
DELAY: PER OP DELAY
END OF RSEQUENCE® ’F“NOT J?EP TO START

STOP: IF SWITCH
JUMP TO START  RESTART SEQUENCE

7.2 vnamrmns msne ARE TWO VARIATIONS MADE FROM THIS FLOW.
9 GRE cnusso BY A PARITCULAR FUNCTION CODE.
n READ REVERSE 1S TO BE EXECUTED ’usn THE
BL.S nooasss xs mrasnsm:o BY THE SIZE OF THE
RECORD BECRUSE HE DATA IS LOADED INTO nsnom
IN REVERSE (1.t: HIGH ADDRESS TC LOW ADDRESS)
THE SECOND VARIATION IS CAUSED BY A SPACE (FORWARD OR REVERSE)
OPERATION AND IT IS THAT THE FRAME COUNTER IS SET T0 A -1
S0 THAT ONLY ONE (1) RECORD 1S SPACED OVER. IF YOU WISH
T0 SPACE OVER MORE THAT ONE (1) RECORD, SET LOCATION 1100 :f:
T0 THE TWOS® COMPLIMENT OF THE NUMBER OF RECORDS DESIRED.

SESRG

8. LISTING

LTITLE TUIG UTILITY DRIVER
:MAINDEC-11-DZTUE-D-D
. ;1S FEB 75

iR. BARNES
:REVISED AFRIL ,1976 BY S. CARPENTER

: 1) SUPPORTS SOFTWARE SWITCH REGISTER R

: 2) SUPPORTS THE DYNAMIC LOADING OF THE SOFTWARE SWITCH RESISTER

.RBS
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:CONSOLE SWITCHES
: SW 15=1(100000) STOP _ON EACH OPERATION
0_CONTINUE
Sw 14’1\040000)DSESPTRT END OF SEQUENCE

NTINU
SN 13=1(020000) IGNORE END OF TRPE_ (EQT)
: 0 REWIND AT END CF TAPE (EOT)

;REGISTER EQUIVES

230000 RO=%0
020Ccol Ri=%1
020002 R2=%2
208623 R3=%3
CO0CJ4 RYy="%4
603005 R5=%5
082006 SP=%b
g2aco? PC=u7
00C04e . S48
8o2l4e OC0I1TC RESTART: 170 ;ALLOW RESTART WHEN <Lr> IS PRESSED

‘CURING CHANGING OF SWREG IF SOFTWARE SWITCH
:REGISTER IS LSED.

:SOFTWARE SWITCH REGISTER®##Xu##xx¥

X .=176
Pt e Lo R ,3

23378 I

SWREG: O :SOFTWARE SWITCH <EGISTER

; FEREEEHRERE R EEEERRBERREHRERERERERREREER AR XL RRFERELEERTRE R R XL EFRRRER

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

DR R R E R AR E AR R R R R R R R R R R R AR R AR AR
; STARRTING RDDRESS

000200 .=200 :
£aCzCa COQIE? G01lid IMp SETUR
£a0sel3 .=600 ’
: TMO2 REGISTERS
OCCe00 172840 i 172440
000602 17g442 WC: 172442
OCOeCH 172444 BA: 172444
000606 172446 FC: 172446
00Ge10 172450 ¢S 172450
Cogble 172452 DS: 172452
Q00614 172454 ER: 172454

203ele 17245t HS: 172456
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OZTUED.PLL

003620
OOCBEE

16-SEP-76 15:24
172460 .

MRCY1l &7(100%)

KOl

16-SEP-76 18:13 PAGE 1!

172460
{?ezsg

1%5425

172470

172472

: PROCESSOR ADDRESSES

177776 : PROCESSOR STATUS
177570 'SWITCH REGIZTER
:TTY REGISTERS

177560 : TTY READER STATUS
177862 :TTY READ BUFFER
177564 : TTY PUNCH STATUS
177566 :TT PINCH BUFFER
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DLTJED P11

398

411

fLELELEL
o e pep e
DO LWrY

423

000700

003736

000740

000770

900700

0Cco000
002320

000000

000060

gcasco

MRCY1l 27(1008)

16~-SEP-75 15:24

16-SEP-76

TEMPST

OPTBL:

LO1

18:13 PAGE 12

.=700
:SET PRRAMETERS DESIRED FOR UNIT UNDER TESTxex¥#s
0 +DRIVE NUMBER

2309 :SLAVE DESCRIPTION
-20 :FRAME COUNT
-10 s WORD COUNT
4000 tREAD_RDDRESS
5000 WRITE RDDRESS
100000 ;READY DELR
:READY DELRY MULTIPLIER
10000  ;OPERATION DELAY
l *OPERATION DELAY MULTIPLIER
6 'NUMBER OF OPERATION (1 TO 15)
0
0
0
0

;OPERATION TABLE %3kkX%%%%%

ENTER OPERATION SEQUENCE DESIRED.
*MUST HAVE AT LEAST 1 OPERATION, AND
sMAY HAVE UP TQ 15(8).

:SET_THE OPERATION COUNTER EQUAL

‘70 THE NUMBER OF OPERATIONS IN

:THE SEQUENCE.

:80 = RERD IN PRESETY

:02 = REWIND-OFFLINE

;06 = REWIND

;10 = DRIVE CLEAR

;eb = WRITE TAPE MARK

;24 = ERASE

;30 = SPACE FORWARD

;32 = SPACE REVERSE

;50 = WRITE CHECK FORWARD
156 = WRITE CHECK REVERSE
;160 = WRITE FORWAR

:70 = RERD FORHRRD

176 = READ REVERSE

€0

c

g

0

8

8 sFILL WITH OPERATION SEQUENCE
0

0

0

0

0
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TUl6 UTILITY DRIVER MACYLl 27(1006) 16-SEP-76 1B:13 PRGE 14
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455 001000 .=1000
gg; ;START OF PROGRAMEX%%%%%% %%
4Sg (001000 012706 000SCO START: MOV 8500, SP
333 001004 012777 000340 177622 MOV #340, aPSW
46l 001012 016700 177706 MOV OPNUM, RO +SET COUNTER
:gg 00{01& 0{2;9; 800738 177 . nov aSETBL Rl :SET POINTER
: 8
469 881858 81 777 199 44 17???3 MOV ORVN, 5 BR}VE NUMBER
465 001036 016777 177640 177556 MOV UDES, aca UNIT SSSCRIPTION
4eh 001044 016777 17763p 177530 MOV WCNT | Qi3
467 001052 016777 177626 177526 MOV FCNT, aFC FRRME COUNT
468 001060 012102 MOV (R1)+,R2 'SET OP CODE
469 001062 022702 000030 CMP #30,R2 SEE IF SPACE FORWARD
470 001066 001403 BEQ A& t1F 50: BR
471 001070 022702 000032 CMP #32.R2 :SEE 1° SPACE REVERSE
472 (001074 001003 BNE AD +IF _NOT: BR
473 001076 012777 177777 177502 AA: MOV $-1,3FC :SET TO SPACE ONE RECORD
474 001104 022702 000060 Ag: CMP #60,R2 :SEE IF READ OP
475 001110 103404 8LO Al :IF S0: BR
y?6 0011le 016777 177574 177464 MoV WADDR, 2BA *SEY WRITE ADDRESS
477 001120 000413 BR A3
y7g 001122 016777 177562 177484 Al: MOV RADDR, 3BA sSET READ ADDRESS
479 001130 022702 000070 CMP %70, Re SEE IF READ OPERATION
480 001134 001405 BEQ A3 BR
481 001136 0i6703 177542 MOV FCNT,R2 ,GET FRQHE COUNT
482 001142 005402 NEG R3
483 001144 060377 177434 ADD R3, aBA :SET BUS ADDRESS FOR READ REVERSE
4g4y 001150 052702 000001 A3: BIS 81 R2 ;SET GO BIT | -
485 001154 000240 NOP
486 001156 000240 y NOP
487 001160 010277 177414 MOV R2,3Cl :START OPERATION
488 001164 000240 NOP
489 001166 000240 NOP
490 001170 016704 177522 MOV RDYDX, R4 :SET DELAY MULTIPLIER
491 001174 016703 177514 BO: MOV RDYDLY,R3 :SET RERDY DELAY
492 (001200 032777 000200 177404 B: BIT %200, 3bs
443 001206 001005 BNE C s IF DRY: BR
494 001210 005302 . DEC R3
495 001212 001372 v BNE B
496 001214 005304 DEC RY . ,
497 (01216 001366 BNE B0 ;DELAY FOR CRIVE RERDY
4e3 (001220 900240 NOP .
439 Q01222 005777 177410 C: TST JSWR :SEE IF STOP ON OPERATION
S00 001226 100001 BPL D +IF NOT: BR
501 001230 000C00 HALT
g02 001232 004767 000302 D: JSR PC, CKSWR s CHECK FOR CNTL G
€03 001236 000240 NOP
S04 001240 000240 NOP
505 001242 016704 177454 MoV OPDX, RY :SET DELAY MULTIPLIER
606 001246 016703 177446 EQ: MOY OPDLY,R3 :8ET OPERATION DELAY
€07 001252 005303 E: DEC R3
S08 001254 001376 BNE E
€09 061256 005304 DEC

R4
510 00ice0 CO01372 BNE Eo ;DELAY BETWEEN OPERATIONS
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23Plef.AI T18-SEP-TH 15:24
513 OCI1262 JONT6: 000152 JSR  PC,RUND 160 SEE IF REWIND
Sic ZOigek Qosane DEC RO
§13 Oolaie colesd BRE A +IF SEQUENCE NCT DOME: BR
sl
$i5 301272 032°TT 042000 17733k BIT 240000, ISR 1SEE IF MALT CN SEGUENCE
§i8 C0i30 Coidcl BEG 1$
S1° 90136 200200 AL T
Si8 0DI30Y 004%6° 000230 18: JSR  PC,CKSWR sCHECK FOR CHTL &
§_53 COI310 Q0016™ ITT4eH I¥P START
3=
g..;é :RH REGISTER SETUF#3#2saaas
523 0013i4 000240 SETUP: NOP
s34 001316 016701 17725 K CLAL GET ADRESS OF £51.
835 90132 Gi2rd0 002015 R REGISTER
S2& JUidce 01ev02 000sd2 - MOV 8, Re :GET FIRST ADDRESS
53¢ 00133 0270l 000002 SETR: AOD  s2.Rl .mcns%
529 20i33% (010122 ROV AL (R2)+ :LOAD_ABDRES
539 D0INQ D0S300 DEC :SEE IF DONE
539 00i2 001373 BN  SETA : 1F NOT: BR
t COl44 (012706 020500 MOV #500, 5P
£33 001350 013746 000006 SUSWR: MOV a2#B,-(SP) :SAVE VECTCKS
533 001354 013746 00000M MOV 284, -(5P)
£3¥ 001360 012737 001400 CCCO0Y MOV 81§, 24 :SET UP FOR TIMECUT
53 001366 Q02777 17,77 l7roud CHP 8-1, 3SWR :REFERENCE HARDWARE SKITCH REGISTER
536 001374 001402 BEQ 2§ -
537 201376 8 35
S38 COIM0C 13 CHP (5P3+ (SP)+ :ADIUST.STACK
€33 90140 012767 00017& 177226 &3 MOV #5WRES, SWR ;PCINT 70 SOFTWARE SUITCH SE5
S40 D21410 012637 0ODCO4 33 MOV (5P)«, and sRESTORE VECTCRS
E4: Q01414 01 g0000s MOV (SP)+ Jak
43 001420 Q23727 OCOE36 00OI76 (P JESR, SSWREG + 18 SOFTUARE REG USED
S43 OCI42E 001002 BNE :BRANCH_IF
S44 DC143C QO4767 000iSh ISR P% CNTLL 0N SOFTRRE SWITOH REGISTER T2 BE oHRNGET
Sis ODI43§ QOOlET 7734 30 IHp ART ;ELSE 50 STRAT EXECUTION
e
A :REWIND FROM EOT {PER Su13
543 Q01440 238777 £20000 177170 RWND:  BIT 820000, 3SR SEE_IF 1GNORE EOT
57 DOI44e. 001033 GNE  RWNDX 0: BR
S51 COIWEC 002038 177134 BIT :anao.aos sss If A7 EOT
£82 GGI4EE 301427 BEQ :1F _NOT: BR
S83 Q0INE0 012777 000OMC 177122 MOV HO %s ;éu;r N
S54 OCI4ee 016777 177206 177114 MOV DRVA, (S :SET DRIVE NUMBER
E65 01474 06777 17702 177130 MOV uoss ac2 :SET SLAVE NUMBER
€; 00is02 Cigzzz 000007 177070 MOV al1 :START REWING
s57 201510 Ga@rr7 000200 177074 RWNDA: BIT nebo 08 i3E€ 17 DRY
sSe 001516 001774 £Q  RWNDA NOT: BR
€23 (001520 032777 020000 177064 RWNCB: BIT 220000, 305 sse xr PIP RESET
Z20 051836 (Q0I37Y BNE  RuNDB :IF NOT: a
€. C0iS30 005726 ) S \SP) + tRESET STA
Sez 001832 DOD1E? 177242 J#p START Rssmm seousncs
g3 itk 200207 RWNDX: RF¥S  PC : RETURN
i :CKSWR ROUTINE THAT ALLOWS THE LOADING OF LCC. 176, SWREGRRRRRasea:
Set "FROM THE TTY AT SELECTED POINTS WITHIN THE PROGRAMasaseaseas
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JITY DRIVER _ MACYLl ET(1006) 16-SEP-76 18:13 PAGE 16

al 16-SEP-T6 15:2M

auisqc 022537 0001.s 177070 CKSWR: cnp $SUREG, SKR ;aorncmgsos%mca REG FRESENT
L - H

331§§B e O ks ;YSQ SR17°FoR

80iSs4 100038 BRL  QuT :REABY, GET CHARACTEP

CO1556 GQl776r 177080 II7142 MOV JTKB, 118 :AND StRIP CFF

201564 Q42rbr 177600 1r-139 3]¢ 2177600, 718 : THE GARBAGE

00:572 022767 00000F 177126 CHP %7, TIB 115 17 /' tG

01600 001024 BNe oyt

001682 012704 002512 MOV $$CNTG, R4

9516% 004767 (000242 JSR PC, 71007

701612 2312704 002516 CNTLU: MOV #$MSWR, R4

091616 004767 000232 JSR  PC,Tro0T

001622 017703 177016 MOV 2SWR, R3

201626 004767 0DO3SH JSR PC, OLTPE

801632 012704 002505 MOV sSMNEW, RY

00163 OON7E? 12 ISR PC, TTO0T

201642 37 009738 CLR autENPST

DO16NE 004767 20000 JSR PC,SREAD :GO READ A LINE

001652 000207 out:  RTS pC :RETURN TS MAIN 83CY IF SRIaPAM

90165 00SQE7 177056 $RERD: CLR TEMPST

001660 012767 000007 177044 MOV 87, COUNT

001666 OCM7E? 0O0S4 13: ISR PC.TTIN :60_READ R CHARACTER

o016r2 042767 17760 177026 8IC 8127600, 718 :STRIP OFF GARBAGE

301760 12°ve7 000028 177030 CMFB  #25,TIB 18 IT A 12

601706 001002 BNE 2$ ; H_IF NOT

601710 Q0S7eE 2s: ST (5P)+ :POP_THE STACK

001712 000737 _ BR cHTLUY :START QVER

001714 122767 00OCIS 17700N 28: CMeB 815,TIB 1S IT A_CRY?

00172 001013 BNE 4§ :BRANCH IF NOT

001724 012767 000200 177002 MOV 8200, ROSW

801732 904767 00010 ISR PC.TERLF <ECHO IT WITH <LF>

05173 Qee7e? 000087 176766 : 87, COUNT :HAS IT FIRST CHARACTER

Q01794 001037 BNE 78 :CHANGE SWR IF NOT FIAST oNE

001746 205726 8s: 15T (5P)+ :BOF THE STACK

201750  08074C : &R oUT S5ET SUT

001752 122767 000083 :TB7HE 4S: cMP8 880,718

001760 003004 BGY 5§

201762 122767 000087 176736 CMPB  8B7,TIB

001770 D0300S _ 367 8§

001772 012704 002535 cs: MOV #SOUEST, RY

001776 004767 000052 JSR pC, Tout

002002 000742 ‘ BR 3 :STRRT SVER IF NO™ LESAL CHAGACTER

002004 006367 176728 £s: ASL Tsnpgr

002010 008367 176722 ASL TEMPET

002014 0067 17671& ASL TEMPST

802020 142767 000060 176700 BICS  sB0,TIB sGET NITTY-GRITTY

000096 156767 178E74 17E702 8ISE  TIB, JEMPSY

002034 (00S367 178672 DEC COUNT ;ONLY WANT & DISITS

COZ040 301754 BEQ c§

003042 (000711 BR 13 )

002344 Cle777 .7BBEE 178SB4 7§: MOV TEMPST, 3SKR : CHANGE SWITCH REGISTER CONTENTS

frefs2 00T72s gf 8s
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CITUEL.

533
534
535
b6
57
539
630

6§31
532

gErl

("("(\T;(\T‘ ll"(\!‘(z‘
aJdetd 2anl

p&c b-‘EP- 5 15 [-4

002054 112467 1TBESO
02060 198767 003393
03066 001446
003070 122767 0000MS
902076 001403

*  00006M

11276- 00001S
004767 000050
312703 000004
BOS0E? 176600
Q0u7er Q000N

s
8
ot

]

112767 000012
17 000016
105767 176558
Q05067 iTBSHL
106777 176450

6777 17652%

S ISFRERNF R PRI R
?
%

g?ﬁﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁﬁ%ﬁﬁ
?
B
8
9

767 000031

COEESS 005067 000212

032240 032704 100000
C0zed4e C12704 00003!
002252 004767 0OCOL1l6
00225¢ 000167 (COCOCE

00S30
002264 (04767 (000104

Coe2:4 00304
3223e 009787 noCos2

16-SE2-78 18:13 PAGE 17

+TTY OUTPUT SUBROUTINEs##ss#sexsesss

TTOUT: MOVB
CMPB  a43.T0B
TEX

BEQ )
{MPB nHS TOB

8EQ  TCR(F
ISR PC. 706
ER T1hut
*RLF: MOVB 815,708
ISR PC, Y06
MOV a4, R3

TIRLFA: oLR 708

ISR PC,T0G
DEC R3
BNE TCRLFA
Mov8 2,1
ISR PC. %0
157 ROSU
gMI 13
BR TTouT
18 LR ROSW
B8R TEX
105 7ST8 3TPS
BPL 105
MOVE  T0B,3TPB
TEX RTS 8

RY)+, TOB

:00 FILLERS

:OCTAL OUTPUT SUSRCUTINE#xsadidarsis

gCTPE: MV 8l.JFL
R3,RY

MOV

BR octeo
XTP: LR oFL
OCTPEL: MOV R3 nq

?NS gC OCTPG!

0CTPO §"¥ 2ffp3no R4
CTPO: 300,
By 8%
MOV 81.RY
ISR PC OCTPG
e octp2
oCTFL: CLR RY

OCTF2: MOV R3,R
R4

ROR

ROR RY4

ROR RY

ROR R4

SWRB

JSR PC,OCTPG
MOV ,RY
ROR RY

SWRB

RY
JSR PC,O0CTPG

.u%ERR FLAG FOR LEﬂDING ZERO

NUHBER S ZERO
: JF_NOT ZERO SR
:ELSE_PRINT "RO
:SPACE_AND EXIT

:SEE If MSD =

:IF NOT: BR

1PRINT !

;PRINT D

:POSITION DIGIT

:PRINT DIGIT 2

:PRINT DIGIT 3
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MRACYLL 271006

18:34

QC2C33s

178154

176150
176144

176220
021507
gsile?
o47340

C43
G21445

176342 OCTP3:

JCTPG:

CCTPGO:
CCTPGRI: g

-4
-4
e
<

TTIN::

176232

TTINZ:
176136

$CNTG:

020075 3$MSUR:
053505 SMNEW:
$GUEST: .

16-SEP-7B

18:13 PRGE 18

R3.R4
R4
R4

RY
PC,OCTPG {PRINT DIGIT 4

PC OCTPS :PRINT DIGIT S
PC, T0G :PRINT SPACE
EXIT

PC :
8177770,RY
QCTPGC

OFL
0CTPGD
PC
OFL
8260, RY
RY, T8

PC. 105
R3.RY
PC

FIRST CMAR FLRG
;TTY RERD SUBROUTINE##xesast#d

231" 4
+%SWR= &

/7 MEK= ®-

A b

10C
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Toih JTALITY DRIVER MASYLL 270 1006) _16-SEP-7B 19:1§ PAGE 21
DoToEC.PLL 15-5EP-78 [5:24 2R0SS REFERENCE TABLE -- JSER SYMB(LS
S 1382 4538 El3
ol 201076 470 4o 3s
as noo6l6e 3”3
]2 201104 472 Yo4s
Al 20113 478 qrsu
As 118 Y3 48 4348
3 001200 492 495
Bn D0C604 374 Yre Uhct 483s
=2 001174 4918 437
.. g012ee 433 4394
<. 000820 380s
<KSWR  001IS4C 502 S18 Seas
NTLU 081l 54y 578 895
cOUNT 000732 4148 C99% ED ElE+
S 0800613 3768 453* Yo4+ 83 CSud»
ol oCoe0y 3ros 4erx 524 €S6%
.z Gb3e 385 4655% SSc#
C 301232 502 502
3] ) 381s
oRVN 00070 4018 464 L
S 000612 3°7e 432 851 1% 889
J 000626 3838
£_ 001e2se 507s 5C8
EX JOCh1v 3788
£s 061246 Sogs  S10
*C J00E35 375% Ye7% 4732
FONT 000704 403 4&7 §8.
v 0OINY . 543 S4Ss
MR £00624 3328
SSTE 002220 ESES
SLTPE 0022C6 S8l 553
J27PEl (02224 gs7e
3§TPG 002374 664 667 674 678 683 888 . &30 £S48
CoTPGO  [g2412 695 697 699 .
QCVPG1 0C0eMl1b 659 7308 i
¢CTPO  00224C 685 6E8 S5618
ooTP1 002262 662 6668
SCfP2 002370 665 S8
JeTP3  UDE38U 653 B3ié
IFi 202436 6§53+ 656* 89¢ 639 705
<POLY 003720 4038 506
LPOX 000722 41ds 808
SPNUM 000724 4lls 461
oFT 050740 440 462
LT 801652 589 g71 g7% c86s 603
PSi 000634 389s 4S9x
RkeoDR 710 40Ss 4?7
SOSH 0734 4158 c98+ B4l B4
» ROYLLY 0714 5074 491
RCYD 000716 408s 430
REST 00046 3468
| B0 001940 §11 5498
' ginth 901510 §57s 558
. Bwog  C01520 €533 )
| =atox OCIS3E S<0 se2 Se3s
! z£” 201332 Ez7s €30




TedS JTILITY DRIVER MACYI! 271006 1B-SEP-TB  18:13
D27 ED.RLL 15-8EF-76 15:24 CROSS REFERENCE TR
STT.F Coi3!M 37T 8238

SN 300630 39%4s

STSRT 001000 4524 €13 g4 562
SuswWR Q01350 S32s

SWR 00ne 36 2908 439 Sis £35
SWRES 000176 3548 833 542 E68
<R.F  D02!06 899 62s B3cs

TCRLFR (002124 6354 £38

TEMPST 000736 Yi6# SB4x S88» Bil*
TEX 002204 =N B4S 498
TIa 000728 H%gl E72% gT3r YL ]

{

RS Co0k4e 39Es s7e ci0% 15
B £00eM0 3943 57 709 712%
o8 000735 4138 £25» b26 628
o 0C2170 630 6823 636 €40

iP3 020646 3978 b4 718%
TES 000644 3368 b4k 716
TTIN 002440 g80 7098
TTINI 002460 7138 714
TTINe 00247M 7168 ra ¥4
TT0UT  00=0S4 e77 579 S83 80%
JQ§§ 0og702 4028 465 855
DR OCTic SCos 476

o 00&02 v YE6* 52¢
WCNT 300706 404 466

SCNTG 002512 876 7218

$MMEW 002528 £82 =i ]

SMSWR_ 002515 578 cces

SCUEST 002535 608 7cbs

IREAD 00165+ €8s c88s .

. = 005200 J4Ss 353 3661 358

. PBS. 005200 0co

ERRC]S DETECTED: C
CEFAULT GLOBALS GENERATEC: O

ZTUED, DZTUED. SEQ/50L (CRF /03: ERFZ/EN: ABS=DSKit: DZTUED. P11
RON-TI®E: 2 4.4 SECONDS
RUN-TINE RATIS: 23/922.8
ORE USED: 6K (1l PAGES)

HO2

RSE 22
B;E -- USER SYMBOLS

6254

398s

g42 543
613 B15#
532 5%
B35# 639
B47 832
83l E43
4558 TETH

Se8

619
e04

648
702

60e

E31%

513+

El4s

70%#

gls
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