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DZTRFC.

e.l

2.2

2.3

TALDR IS A LOADER PROGRAM DESIGNED TO LOARD MATNDEC-11 DIRGNOSTIC
PROGRAMS FROM TAll CASSETTES.

TALDR Lm IS THE FIRST FILE ST(RED ON A TRI1 MAINDEC-11

T BOTE L TS BRocihd S [ SEAE R O R

ERCH TAl1l MAINDEC-11 CRSSETTE IS PROVIDED WITH A DIRECTORY, THAT
LISTS THE TALDR LORDER, AND ALL THE PROGRAMS STORED IN THE'CASSETTE.

ERCH FILE NAME IN THE H MOCT&SEGE’CE

MIGER, -TALDR WAS THE COLENCE NMDER OF 1. IME FILE NFGER 1€ USED

TOSPECIFY‘I’OTIET‘IMLM CHPRWISTOEO‘IID
rommwﬂnmwmmsm

WRI g ING OF R
TTEIS IMTIEQ“.LHG.ESRTTI'EMCK
8y FLIPPIM SMALL PLASTIC TABS OUT OF THE WAY.
ABILITY OF THE TALDR Lm TO SUCCESSFULLY LORD R PROGRAM DEPENDS

ON THE SIZE OF THE PROGRAM TO BE LORDED. TALDR CAN NOT LORD R PROGRAM
THAT INFRINGES ON ITS OWN STORAGE AREA.

REQUIREMENTS

HARDWARE REQUIREMENTS

TSTRAP ROM (ll)lY BE SIMULATED

SOFTWARE REQUIREMENTS

&, MIIIIC-II DIMST C TRPE CQSSETTES
B. i BOOTSTRAP L PROGRAM (IF W‘!E-YH IS NOT INSTALLED)
TH S PROGRAM lI.BT BE MANUALLY TOGGLED IN)

STORAGE REQUIREMENTS

QI KPOED 9, FELOCRTED, 11 TILOR LOOER OGCLPLES TE UppERGST
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3. USE PROCEDURE

3.1 LORDING FROM UNIT 0. BM792YH ROM INSTALLED

INTI'E THAT F OH ANY HALT AT OT XX7014 IS AN
g% T0 SEC . HALTS, FMlﬂ. ?‘f.

R. MOUNT WRITE-LOCKED CARSSETTE IN UNIT 0. (LEFT HAND DRIVE).
B. LORD ADDRESS 173300 (BM792YH START ADDRESS)

C. SET SR WITH FILE NUMBER OF PROGRAM TO BE LOADED. REFER TO CASSETTE
DIRECTORY. FILE NUMBER MUST BE GREATER THAN 1.

D. PRESS START

E. THE CASSETTE IS REWOUND, TALDR IS LORDED, RELOCATED, AND PROGRAM
HALTS AT LOC XX7014.

" B8 RIS N RIS e o S 00
T0 ‘IRED mocmn LORD THE PROGRAM.
G. TI'ECRSS;% w TWWSFMFMM&SIRED

H. mom JUST LOADED IS SELF-STMTIN‘ THE mocnm IS STARTED.
M.TS AT LOC XX701"! INd ICRTI'G SUCCESSFUL

Loao ho oﬁ “% THIS POINT, THE
:g?o rmmv mosr MAINDEC-11
ANOTHER PROGRAM CAN BE omen

I. TO LOARD ANOTHER PROGRAM, SET THE SR TO FILE NUMBER OF DESIRED
PROGRAM, AND PRESS CONT. GO TO STEP E.
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3.2

LORDING FROM UNIT 1. BM792YH ROM INSTALLED

IN THE STEPS THAT F ANY HﬂLT OTHER THAN AT LOC XX7014 IS AN
ERROR. Epa

REFER TO SEC oM

A. MOUNT WRITE-LOCKED CASSETTE ON UNIT 1. (RIGHT HAND DRIVE).

I.

J. 1

DEPOSIT 177500 INTO RO (SEE NOTE BELOW)
DEPOSIT 000400 INTO LOCATION 177500 (SELECTS UNIT 1) (SEE NOTE BELOW)
DEPOSIT 173306 IN PC (R7) (BM792YH START ADDRESS+6)

BIRECTORY. FILE NFGER MUST BE GREATER THAN 1. | o 1 Choeiie

PRESS CONT

THE CASSETTE IS REWOUND, TALDR IS LORDED, RELOCATED, AND PROGRAM
HALTS AT LOC XX7014

"ﬂ'% kgyl.os %l‘l INDICATES Tﬂ TALDR HAS SUCCESSFULLY LORDED,

OU HAVE ALREADY SET THE
SRHITHTI'EKSIREDFILEW(STEPE) PRESS CONT TO LOAD PROGRAM.

m IW. TALDR SEARCHES FORWARD FOR THE DESIRED

THE PROGRAM JUST LORDED 1S SELF-STARTING, THE PROGRAM 1S STARTED.
&o OT, THE PROGRAM H mﬁ AT LOC o701y né{cmmc SUCCESSFLL LORD,
PROGRAMS

ORDED CAN Be STARTED MANUALLY MIg-l
STMT RT LOC ) GWTI'ERPROGRN‘I

. 7O LORD ANOTHER PROGRAM, SET THE SR TO FILE NUMBER OF DESIRED

PROGRAM, AND PRESS CONT. GO TO STEP G.

RHENOTE ¥4

STEP B. mggllgxg NON-STANDRRD ADDRESS, DEPOSIT NON-STANDARD

STEP C. FOR TA1l WITH NON-STANDARD ADDRESS, DEPOSIT 000400 IN NON-
STANDARD ADDRESS.




GOl

DZTAF-C TALDR TAll DIRGNOSTIC ABS LCADER MACY1l 27(732) 0B8-SEP-76 09:31 PAGE &

DZTARFC.P11

3.3

LOADING FROM UNIT 0. NO BM792YH ROM

IN THE STEPS THAT FOLLOW, ANY HALT AT OTHER THAN LOC XX7014 IS AN
ERROR. REFER TO SECTION 4. HALTS.

. MOUNT WRITE-LOCKED CARSSETTE ON UNIT 0. (LEFT HAND DRIVE).

B. OGGIfE OS T) THE 28 _WORD SOFTWARE BOOT SHOWN IN APPENDIX
B, STARTI ATION XX7706.

C. LORD ADDRESS XX7706

D. SET SR WITH THE FILE NUMBER OF PROGRAM TO BE LOADED. REFER TO
CRSSETTE DIRECTORY. FILE NUMBER MUST BE GREATER THAM 1.

E. PRESS START

F. THE CRSSETTE IS REWOUND, TALDR IS LOADED, RELOCATED, AND PROGRAM
HALTS AT LOC XX7014.

G. THE HALT AT LOC XX?DI"! INDICARTES THAT TALDR WAS SUCCESSFULLY LORDED,

AND IS RERDY TO LOAD A PROGRAM. SINCE YOU HAVE ALREADY SET THE
SR TO THE DESIRED PROGRAM NUMBER, PRESS CONT TO LOAD THE PROGRAM.

H. ;5 CQSE% IW, TALDR SERRCHES FORWARD FOR THE DESIRED

I. 1 xr '75 PROGRAM JUST Lonoeo“%sLsa.r STARTING x“? mocnm IS smm:o
%Wm ro L W 5“ m‘s POINT THE
JUST LORGED CAN BE STRRTED MANURLLY (MOST MAINDEC-11
mms START AT Loc ) Pnocmn BE L

J. TO LORD ANOTHER PROGRAM, SETTI'ESRTOFILENJIBERG'DESIRED
PROGRAM, AND PRESS CONT. GO TO STEP H
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S
L
£

LOADING FROM UNIT 1. NO BM792YH ROM

IN

.

THE STEPS THAT FOLLOW, ANY mu m OTHER THAN AT LOC XX7014 IS
AN ERROR. REFER TO SECTION M.

MOUNT WRITE-LOCKED CRSSETTE ON UNIT 1. (RIGHT HAND DRIVE).

TOGGLE-IN (DEPOSIT IN CORE) T WORD SOFTWARE BOOT SHOWN IN
RAPPENDIX B, STARTING AT LOC

. DEPOSIT 177500 INTO RO (SEE NOTE BELOW) -

DEPOSIT 0OO400 INTO LOCATION 177500 (SELECTS UNIT 1) (SEE NOTE BELOW)
DEPOSIT XX7714% IN PC (R?) s

SET SR WITH FILE NUMBER OF PROGRAM TO BE LOHJED REFER TO CRSSETTE
DIRECTORY. FILE NUMBER MUST BE GREATER THAN

PRESS CONT

IS REWOUND, TALDR IS LOADED AND RELOCATED, AND THE °
mommm.sanocmom

THE HALT AT LOC )0(701'1 INDICATES THAT m.nn lﬂS LOHED SIECESSFI.I.LY,

SR WITH THE DESIRED PROGRRH NUFGER, PRESS CONT 10/ LORD THE PROGRAN.

THE CASSETTE IS REWOUND, TALDR SEARCHES FORMWARD FOR THE DESIRED
PROGRAM, AND LORDS IT.

P%T%L seg-gt xirmw mﬁac As

THER PROGRAM. AT THI

R lm%*@fm %, T

TOLOMWTI-ERPRW SET_THE SR TO FILE NUMBER OF DESIRED
PROGRAM, AND PRESS CONT. GO TO STEP J.

#EENOTE %55
STZP C. FOR TA1l WITH NON-STANDARD RDDRESS, DEPOSIT NON-STANDARD

ADDRESS 1IN RO.
STEP D. E(TR TA1l WITH ggu—smomo ADDRESS, DEPOSIT 000400 IN NON-
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3.5

LORDING A PROGRAM AFTER EXECUTING PREVIOUSLY LORDED FROGRAM

LboE0"PRBCRN 18s BEclnED) PRoVIBED THAT-ié Preblols PROLRER

HAS NOT DESTROYED THE TALDR ' LOADER.

MOUNT WRITE-LOCKED CASSETTE ON SAME UNIT AS PREVIOUSLY USED. (TALDR
SAVED THE TAl1l ADDRESS, AND UNIT NUMBER USED IN PREVIOUS LOAD).

LOAD RDDRESS XX7776

. PRESS START

PROGRAM SHOULD HALT AT LOC XX7014. IF ANYTHING ELSE HAPPENS, TALOR
DESTROYED. USE ai OF THE LORDING PROCEDURES DESCRIBED

HAS BEEN
IN SECTIONS 3.1 THROUGH 3.4

SET SR WITH FILE NUMBER OF T0 BE LOADED. REFER TO CASSETTE
DIRECTORY. FILE NUMBER MUST GRERTERB%'M 1.

. PRESS CONT

THE CASSETTE IS REWOUND, TALDR SEARCHES FORWARD FOR DESIRED PROGRAM
AND LOADS IT.

IF THE PROGRAM JUST LOADED IS SELF-STARTING THE PROGRAM IS STARTED.

E ms”’m“‘ PROGRAM nrign{s AT LOC XX7014 xmx:nnm: A Pgtllgges;f‘u

mockmm &9 %EDL &m smrﬁ' !rmm. OR ANOTHER PROGRAM
A

o
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DZTRFC.P11

3.6

DIAGNOSTIC MODE OPERATION

TALDR HAS A DIAGNOSTIC MODE, DESIGNED TO RID THE MAINTENANCE ENGINEER

III':D DIRGNOSING TA11 mégng AGNOSTIC M s ng%gmssagugé%lﬁcon%ﬂc
%&*& mﬁs:s " PILE funes 0 ProGRin-To B (0ASD:
AT STANDARD SS, AND USE OF UNIT O .

A. MOUNT WRITE-LOCKED CASSETTE ON UNIT 0. (LEFT HAND DRIVE).
B. LOAD ADDRESS 1733C0
C. SET SR TO 000000 (INDICATES DIRGNOSTIC MODE).

D. PRESS START

s c?s& ou%“ i’%xs"’é mspom&dtwai MIM THE
55%’4%2&- W@&W mmm LN

CORE STARTING AT LOC 000000 NCING THE TALDR LISTING.
RFTER VERIFICQTIM (R IF MT VERIFYIM, PRESS CONT.

ﬁ? m‘éc 1 TALDR L INTO
HOGER Co m;g At o&g? J0&r PRI ?om%.ﬁ ?%' 'TE' OalbR
LORDER 10 MEMORY. R4 _SHOLLD CONTAIN THE VALLE XXB714, WHICH
15 THE INITIAL RODRESS WHERE TALOR IS T0 BE RELOCATED. PRESS CONT.

G. TALDR IS RELOCATED TO_ UPPER AND THE PROGRAM HALTS AT

0C XX7014, WHICH IS T Y _TO LOAD™ HALT. AT THIS POINT R
EROGRMNJER &gTINTIESRTOLOMRPROGRM RO SHOULD

CONTRIN THE MSS OF Tall CONTROL (IN THIS CARSE 177500). IF
LOADING A PROGRAM, PRESS CMT .




KOl

Birg_'ec TALDR TALl DIAGNOSTIC ABS LOADER MRCY1l 27(732) 0B-SEP-76 09:31 PAGE 10
¥, HALTS
IN T""f HALT ofécnxmons mm roLLnu HALTS ARE IDENTIFIED BY THE
LOCATION OF MEMORY, ANL' NOT BY ANY CONSOLE DISPLAY LIGHTS.
IN ORDER TO connscn.v msuurv A HALT ON THE VARIOUS PDP-11 PROCESSORS,
USE THE TRBLE BELOM
CPU USED ADDPESS LIGHTS DISPLAY
11/20 HALT LOCATION
11/05 HALT LOCATION+2
11,45 HALT LOCATION+2
11/40 HALT LOCATION+2
LOC 000016 POST BOOT HALT. occcwsusr&snlsr gx.oggx %rmms
(omcuo‘s?xgymwm g '"55 cont 1o
WITH TALDR LOAD OPERA
0C 000132 m.ua T N T
LOC 000 %ﬁgﬁaﬁgmrmwxc%
PROGRAM IS READY TO REL
n: TALDR Lonoén T0 UPPZR CORE. PRESS CONT TO ACCOMPLISH
RELOCATION.
LOC 000172 TA1l HARDWARE ERROR DETECTED IN PRE-LOADER SECTION
OF TALDR LOADER (1ST 64 WORDS OF THE LORDER). PRESS
CONT TO TRY RGAIN.
LOC XX7014 GOOD LOAD HALT; READINESS TO LOAD A PROGRAM. THE
TALDR nts IN n;n MEMORY, AND IS READY
10 L 1S FALT ALSO OCCURS AFTER TALDR
mssuccsssm.u [OADED # PROGRAM, AND IS READY T0
LORD ANOTHER PROGRAM.
LOC XX7026 m.mmmmcmmnmr n
T B oall ST (TR 5T 0
FORPAT. RS0 TF T ?"&s"ﬂ 6 u&o&?ﬁ%
KNOW WHAT T0 DO cohscr FILE NUMBER
~ IN SR AND PRESS CONT TWICE.
LOC XX7060

e ——— "

ERROR, SENTINEL FILE F WRITTEN TAPE
HAS BEEN F asﬂi& ﬁ"rx cxg.' BY USER.
INCORRECT FILE NUMBER ngg E SPECIFIED. SET THE
CORRECT FILE NUMBER IN ND PRESS CONT TWICE.
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(4. CONT'D)

LOC XX716M4 CHECKSUM ERROR TALDR HAS DETECTED A CHECKSUH ERROR
HHILE READING THE PROGRAM. TO TRY AGRIN

PRESS
s E&?ﬁ aiveag&r&smm ?qu ?:ug %L'?;Eggléh .3
ro Lonb nuom PROGRAH xr ocs.snso

LOC XX7210 TRLDR L PROGKAM IN PROCESS OF asmc
D"UEmgn' Emc' " 'u'x'mtﬁ TRLDR STORAGE SPACE
o ns SIZE. THE PR BE LOARDED conP(ETELv

WITH THE SYSTEM'S CIRRENT STORﬂx.E CRPRCITY

LOC XX7462 TA11 ERROR. CASSETTE ERROR HRS BEEN DETECTED BY THE
TALDR LOADER WHILE PERFORMING CHSSETTE OPERATIONS.
EXAMINE CONTENTS OF TA1l CONTROL REGISTER TO DETERMINE
CAUSE OF ERROR. TO TRY RGRIN, PRESS CONT TWICE.

LOC XX7756 SOFTWARE BOOT TAll ERROR HARDWARE ERROR DETECTEIB)

BY SOFTWARE BOOT, OR 1ST BYTE OF THE BLOCK READ
THE BOOT IS NOT A B‘I? IFDICRTIN; THAT THE FIRST
PROGRAM 1 TALDR LOADER.

IF mmmz EXMII‘E Tﬂll CSR) PRESS CONT
T0 TRY AGAIN. IF NOT HARDWARE ERROR, LOAD THE PROPER
CASSETTE, AND PRESS CONT.

LOC 173350 A1l ERROR, OR 1ST BYTE OF DATA REm FROH CQSSETTE S

MKEQT § I%Tgsll Cgﬂ) PRESS CONT {’O

TRY AGAIN. IF NOT OR, 'LOAD THE CORRECT
CASSETTE, AND PRESS CONT.
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DZTAFC. P11
K DESCRIPTION
5.1  BOOTSTRAP LOARDER (CBOOT)

-—————

THIS PROGRAM IS SPECIFICRLLY DESIGNED T0 RERD IN THE FIRST
BLOCK OF THE TA1l ABSOLUTE LOADER PROGRAM, VER ﬂT

THE nsno IS T ST K OF TALOR
FER CON "%é ,USC tr xs nv n.-
ABLE IN TWO vensxons 1) HARD umso INTO THE BM792-YH

IN
ROM OR 2) AS A SOFTWARE COPY THAT MAY BE DEPOSITED BY
THE OPERATOR. nsrsn T0 APPENDIX A FOR A COPY OF THE BOOT

REGISTER USAGE:
RO - CONTRINS THE ARDDRESS OF THE TAll CONTROL AND STATUS
REGISTER

Rl - USED RS A POINTER TO THE COMMAND TABLE THAT HOLDS
THE REQUIRED TAI] CASSETTE COMMANDS

R2 - USED AS A DATA BUFFER POINTER AND DATA FLAG

R3 - HOLDS BIT TEST MASK REQUIRED TO QUERY THE TAll
CONTROL AND STATUS REGISTER

PROGRAM SEGQUENCE:

CBoOT - TI-E FIRST INSTRUCTION LORDS RO WITH THE TACSR ADCRESS,
ING lIO”lvEID gY R CLEAR OF THE TACSR TO INSURE SELECT-

RESTRT - THE_MOVE FOLLOMED BY THE RDD SETS_UP Rl TO POINT
T0 THE FIRST BYTE IN THE COMMAND TRBLE. THESE TWO
NSTRUCTIONS RELATE THE LOCRTI% ?"TEI'E COHMND

ABLE BOOT PROG-
RAM IS mocnma.z. FOLLOWING THIS, R2 IS LORDED WITH
A CONSTANT OF 375(8) WHICH ux rmér SERVE T0
DETECT THE BEGINNING OF THE DA

XFR AND THEN
B T B TR 0L 1

HITH THE FIRST BYT MLE (R 2'10(8)
CH ALLOWS TESTING THE "READ

%DRTEBA% ;OINT TOR%E S“%NJ BWE RF Téﬂ AN ERROR

HALT WILL RESTART THE LOADER AT "RESRTR
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(S.1 CONT'D)

LOOPL -

LOOP2 -

THE NEXT COMMAND IN THE COMMAND TARBLE IS LORDED INTO
THE TACER AND R1 UPDATED TO POINT TO THE NEXT
COMMAND. THIS LOOP IS EXECUTED FIVE TIMES TO

FETCH THE FOLLOWING COMMANDS:

) REWIND TO BEGINNING OF TRPE
é gﬂCE F ORHSES Vé
QD FuWD ONE BLOCK (138 BYTES TRANSFERRED INTO

LoC 0 T0 177)
¥) CHECK THE CRC B TES
S) TERMINATE (HIGH ORDER BIT OF COMMAND BYTE IS SET)

AFTER LOADING EACH COMMAND, A BMI TESTS FOR THE TERM-
INATOR AND TRANSFERS CONTROL TO “DONE™ IF THE COMMAND
BYTE IS NEGATIVE. IF NOT NEGATIVE THE PROGRAM FALLS
THROUGH TO “LOOP2".

A BITB FOLLOlE?HEY R BEO TESTS FOR SUCCESSFUL %
COMPLETI T COMMAND. THE PROGRAM

BRANCHES ON "LOOPE" UN'I’ L EITHER "RERDY" OR_"TRANSFER
REQUEST" IS RS ONE OR BOTH OF THESE FLAGS
ARE RSSERTED T

R

I'E ROGRM FI.LS HROUGH AND INCREMENTS
. (NOTE THAT R2 IS INCREMENTED WITH R BYTE INSTRUCTION
AND STARTED AT 375) UNTIL THE "READ" COMMAND IS

FET THE PROGRAM LOOPS ON "LOOP1™ VIR A BMI.

AFTER THE READ COMMAND IS LOADED R2 INCREMENTS T

(HIGH ORDER CARRIES NOT_PROPAGATED BEYOND BIT - AT

000000
AND THE PROGRAM FALLS OTl-Eng
LORDS DATA_INTO . _IF THE FIRST CHAR TER
ND NG_THE_TALDR PROGRAM)

T AT “STOP". IF THE
HE LOOPS ON_"LOOP2"
SFERRED INTO CORE AT

(8) (BECOMES NEGATIVE
PROGRAM RETURNS TO
COMMAND FOLLOWED
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(5.1 CONT'D)
STOP -  PROGRAM BRANCHES TO A HALT WERE IF THE IST
BYTE TRANGFERRED INTQ CORE 1€ NOT A 240(8),
SSING CONTINUE CAUSES PROGRAM TO BRANCH TO
CHING COMMAND

RFTER FET
T TERMINATOR. IT THEN TESTS FOR CRSSETTE
cﬁ‘é"émoas : 7 RMSFER

0
ERR § F AN ERROR
HES TO "STOP" AND HALTS.

TRBLE - COMMAND TARBLE:

TRBLE+D - 240 ;EST FOR RERDY OR XFR REQ
+1 7 037 WIND
+ 7 01§ SPACE FWD BLOCK
+«3 7 00S REARD
+ 7/ 024 ILBS - TEST CRC
+ /7 M ERHI
+ s 000 THO HORDS OF FILLER
+7 7 000
+10 » 000
+11 » 000
VECTOR - IN 50? OF THE PDP11 PROCESSORS THE POMER FAIL VECTOR
IS DESIGNED 7O POINT TO0 A ROM. THE LAST

L B
TY 70 7 IF THE M F R%_HOVEC TOR

INT T0 773376.
uo& INT cormm mLE
IN THE SOFT VERSION OF THE

BEUBRE
%85
@E;E
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s.2

8.2.1

TALDR TAPE CRSSETTE ABSOLUTE LORDER

TALOR 1S DESIGNED TO LOAD “ABS™ FORMA
R Eonse) ~phe CRRSE BUNeTT
L BAOER INTO LOGER CORE. G THEN el

OR
SECOND, TTE L ITSELF, WHOSE 10N 0 LOAD AN ABS
FORMAT' casgsm TE WHOSE'FILE NUMBER HAS BEEN ss?“?n THE SR.

G0: THE PROGRAM resrs n: SWIT srzn F SR = 0, THE PROGRAM
HALTS AND THE OPERA ?"ogsas % T0 PROCEED T0 "GO1”.

T oR 15 NOT_DERO THE PACLS THHOUGH TO S&01=!
501 HE STACK POINTER 15 SET LP AN THE CORE MENORY IS SIZED TO DETERNINE
HIgEst FOORESS, LOCATION 4 IS SET To POINT
PROCHAN EXITS TE STIER ROUTINE Y- CONTAING AN RDORESS T CREATER
T THE NICHES | POSSTBLE ADDRESS.
GOTCOR: THE PROGRAM NOW BACKSPR FORMRD, ONE Bt 0K
T0 SKIP THE HERDEF # s RE TACOR
PROZRAS (b E BV TEY CETRAT ucm LBeaTIoN 0.
s OVERLS CRRE e BRockAN
YA AN mu.onoxms
OTHERWISE THE ALLS TRouCH' TO &

RELOC: THIS m‘x‘m %MTES THE T COOE TO TN&SN MEMORY

ST 'PSTMT' MTLm d‘li&ﬁ m THEN HALTS AT LOCm

XX?OI"I T0 AWAL

KAITA: TO ALLOW KAITING FOR THE TAPE
wﬁﬁo:ﬁmm"ﬁs COMMANDS AND ALSO TO
TEST F
ERRORA: 70 A 1 TS
cnssé'“%oag I":"cu.‘u.mes M gers
10 assmn ERRORS WHEN CONTINUE IS os-
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DZTRFC.

s.2.2

TALDR PROPER - PROGRAM SEQUENCE

PSTART: START OF CODE THAT SET POINTERS IN ORDER TO MAKE TALDR
COMPLETELY ITIM%P&%

" T T AT
i P s
GETNUM: STMTNMTOGETFILEWROFPROGRM

FRON TH "EER
(m.ns 1SELF) 15 No Lonona.t Via'T 6? e i"‘ ChesETTe

GETFIL: CODE TO GET TO DESIRED PROGRAM FILE. THE SEQUENCE IS:
REWIND THE CASSE

RSN NI LIS L, 1

RERD TO VERIFY

ki g b bl b R ol

INVALID xu: NUMBER HAS BEEN SPECIFI
LORDFL: THIS CODE IS THE ACTUAL PROGRAM LOADER. SEQUENCE FOLLOWS:
A. LORD RERD BUFFER (“BUF") WITH ONE BLOCK OF DATA (JSR PC,GTDATA).
B. CLEAR THE CHECKSUM WORD.

82 mﬁgn“ Wnﬁr‘%:mr%ﬂo 73 as ?9’&5
E. GET THE BYTE COUNT. (NUMBER OF BYTES IN BLOCK). 1 WORD.
gt AR R PR A

G. SEE IF REMAI IS 2, IF 2, THE BLOCK IS ADDRESS TRANSFER
BLOCK. GO TO STEP N. IF NOT, IT IS A DATR BLOCK. FALL THROUGH.

H. GET L ?ﬁ . 1WORD. LOAD ADDRESS IS THE ADDRESS
II'EE“&TG?N OCK IS TO BE STORED. LORD RDDRESS IS IN RS.
I.“@TGE;TEPNTRBYTE BRANCH IF BYTE COUNT COUNT IS NOT YET 0.

J. BYTECM'l’%SO TEST THE CHECKSUM. MUST BE 0. IF 0, GO TO
STEP B. HALT IF NOT. CHECKSUM ERROR.
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DZTRFC.

(5.2.2 CONT'D)

GTDATA:

WRIT:

K. %ﬂ GSO%IMP REVSR?EYTSG?RRT OF FILE, SKIP THE HERDER,

- ?v'fﬁ'x‘ oD no?asss EoRE T? ‘?J?e%f &oggowugsm c':'oo;nnue,
GO TO “START"

STORE DATA BYTE. GO TO STEP I.

GET THE TRANSFER RDDRESS. (SAVED IN RS).

GET ANOTHER BYTE. TEST THE CHECKSUM. IF NOT 0, GO TO J.
SET A S IN LOC 41, INDICATING THAT LOAD MEDIUM IS CASSETTE.

SEE IF TRANSFER ADDRESS (IN RS) IS ODD. IF 0DD, THE PROGRAM
IS NOT SELF-STARTING. GO TO “START". IF EVEN, PUT RS IN
PC TO START PROGRAM JUST LORDED.

g A O

GET NEXT SEQUENTIAL BYTE OF DATA SUBROUTINE. THE BYTE IS
IS RETURNED IN R2. TRKEN FROM RERD BUFFER.

: ﬂésmma BYTES OF DATA INTO ONE WORD. THE

LE HERDER SUBROUTINE. A FILE HEADER CONSISTS OF A DATA
a“.gcx or coum NFORMATION” IDENTIFYING
";Eig AT ThE B
or mz fns é‘%; "'5
0CK’
(128 avﬁ%) %azg'?u’i e 129
CALLED “BUF™

GTDATA RERDS 128 BYTES W DATA INTO A RERD BUFFER

CRSETIE PLIC. 00 ) DIECLS FOR ERRORS. 17 AN ERROR OGCURS,

A TR11 HARDWARE ERROR
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APPENDIX A
TA1l BOOTSTRAP LOADER
o .ABS
173300 .=173300
000000 =%0
Ri=%]
i
R3=%3
000007 PC=%
7309 Moy 70 e 21 BE . &u”f”&%%% oo,
010701 RESTRT: MOV PC.Rl gse i’m
ggglnoa 1 000052 ADD #TABLE-.,Rl ;R1 HOLDS SS OF COMMAND TABLE
773314 012702 000375 MOV 8375, R2 :MEMORY POINTER AND DATA FLRG
773320 112103 MOVB (R1J+,R3 ;MOVE TEST BITS TO R3
773322 {xax{o LOOP1: Bn'c;va (R1)+, (RO) , mogn ;nal.s 10 m&xn
m:aae 1%13 LOOP2: %é:fnam‘(m) : &? nsouesr BITS IN TACS
% % 3 '
7733M 100772 BMI LOOP! :xr NIMUS, TRY moncn mau: COMMAND
e 1835 R Re) fSR0 DT INTO MY, oe +2uge
773346 001767 BEQ LOOP2 :IF l»:oum. GO READ ANOTHER BYTE
773350 (000000 STOP: HALT sHALT ON ERROR
773352 000755 BR RESTRT :RESTART ON CONTINUE
773354 005710 DONE: TST (RO) ;CHECK FOR ERROR
773356 1007% BMI STOP :BRANCH TO HALT ON ERROR
773360 00S007 CLR PC :JUMP TO O
T : +HI Ol B
< 017640 % 037%400 + 240 En.gﬂﬁm kinow REQUEST
773364 002415 .MORD 00S#400 + OIS ;RERD +GO BLOCK+GO
773366 112024 JWORD 2294%400 + 024 ;RERD+ILBS+END TRBLE muas
773370 000000 % .WORD 0,0 :TWO WORDS OF FILLER
773374 1 e VECTOR: CBOOT s POMER-UP VECTOR (PC)
773376 ngﬁ ¥ 000340 :POWER-UP STATUS (PS)

FO2

:
z
:
:
:
Z
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DZTAFC.P

APPENDIX B’

TR11 BOOTSTRAP LORDER - TOGGLE-IN LISTING

THE_TOGGLE-IN BOOT IS POSITION INDEPENDENT, IT IS RECOMMENDED

AL THOUGH
THAT IT BE STORED STARTING AL LOCATION XX770&

LOCATION

XX7706
Xx7710
XX7712
XX7714
XX7716

-

e

NSRS

CONTENTS

et
SRBEE
2 <SS
N owoB

i

5

o
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t
.TITLE DZTAF-C TALDR TAll DIAGNOSTIC ABS LOADER

: .ABS

g

— e —— — - e -

e
wn—
—

S

VCNT

ME,BIN, SEQ
MD, TOC, MC
2177570
=%0
s%]
sYe
=%3
=%y
=:/.5
=%b
s%7
=5 : TRCS READ FUNCTION
= TACS INIT LAST BYTE SEQUENCE CODE
= : TRCS SPACE REV FILE AND GO
= s TACS SPACE FWD BLOCK AND GO
= : TACS SPACE FORMARD FILE AND GO.
= 1A R o 6o "
=PRGEND-PSTART '
=PRGEND+2008177600
=STRT2+2
=STRT3+2
+ 2
=GTDATB+2
=START+2
=STRT1+2
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DZTAFC.Pil PRE-LOADER SECTION OF TALDR (128 BYTES)

.SBTTL PRE-LOADER SECTION OF TALDR (128 BYTES)
gg 000000 (000240 240 sNOP FOR caoo%.
836 000402 BR GO
837 00003t 000000 .WORD  GOTCOR,D
838 177554 GO: st SR :SR = 0?
833 BNE GOl :BR IF NOT.
£40 -lll*!lllil!!!!*!!l*l!!lii*!!!l*!ii*!ll*l*!l*l!!*l****!!*!!f!*!**
841 HALT :YES. POST BOOT HALT
842 °!i!!i!!!i!!!li!l!l!!l!i‘li!l!l!lli!!l*il*!!!!i!*i*!!*l!!!!lill!l
3 001500 Gol: MoV $BYTCNT+100, SP
CLR RY :SIZE CORE.
84S 000026 005714 18: ST (4) s REFERENCE .
aq; 000030 ADD $20000, RY
B B BB
848 1 001064 GOTCOR: SUB SMOVCNT, R4 : DETERMINE RELOC ADDR.
849 000042 012703 000156 MOV sWAITA, A3 ‘WILL GO TO WAITA VIR R3
850 000046 ggm 000007 MOVEB  #SRF, (0) :REVERSE TO START OF FILE.
851 713 JSR PC,(3) WAIT.
852 D000SYH uzng 000035 MOVB  #SFB, (D) :SKIP 1ST BLOCK.
853 000060 71 JSR PC, (3) TWAIT.
854 000062 CLR RS :LORD ADDRESS 1S O.
855 00006M 012702 001400 MOV $BYTCNT,R2 :R2 = TOTAL BYTES 70 READ
856 000070 00S001 18: CLR Rl :START READING A BLOCK.
857 000072 112710 0O0000S MOVB  SRERD, (D) :ISSUE READ FUNCTION.
g %tm 0oN71 JSR PC, (3} TWAIT.
100 uwag 000002 2s: Move  2(0),(5)+ :STORE BYTE.
860 im imm J%B PC, (3) *WAIT FOR xli'ga %gg.
gé 1% 1 én. ai :sn""'f'rmnon.
863 000112 152710 BISB  #ILBS, (D) :START END BLOCK SEQUENCE.
% gxg 78 JSR Pc,&gi *WAIT,
120 1601 sUB RI, :ALL BYTES READ?
866 000122 001362 BNE 18 :BR IF NOT TO RERD NEXT BLOCK.
867 000124 7 177940 ST SR SR 0?
868 000130 001001 BNE RELOC :BR IF NOT. SKIP DIARGNOSTIC HALT.
E=S -!l!!!l!!i&i!!!li!iill&liillil!l!i!l!ilil&!!iill&ll!iiil!lil!l***
870 000132 000000 AALT PRE-RELOCATION HALT
g;é -*liill*!ll!**llli*!!*li‘!l!*ii!!!lllilll*lillililll**!llll!l!!l!
000134 012701 000176 RELOC: HOV $PSTART,R1 ;RELOCATE CODE STARTING AT “PSTART"
o J— o BEem
ﬂ %{g d 18: @ga %u,(ah Ena.ogm A BYTE.
“ 1XiIc .
E;? gxg gg BNE g 53&““5' NOT.
878 1 o4 MOV PC :GET STARTED.
879 000156 032710 000240 WAITA: BIT 3240, (0) :CHECK FOR ERROR/XFR REQUEST
880 000162 uomg BEQ WAITA ;
881 nm{sq tlnsn ST ‘2.’. ;c&:%g FOR ERROR.
(N N lIH" “ o
% -’-’- oooan# 3’1‘ PC 20K, sx?r'.m"
Eod -lllll!lllll!l!llllll!ll‘l!li!lll!!lli!l!l!iiilllli!llill!!ili!&i
885 000172 000000 faLT : HARDWARE ERROR
gg? -i!llll!lI!ili!lllll!lilii!llllll!!ll!ll!llilllllilllillllliﬁil!i
000174 000711 8r GOl GO TRY AGAIN.
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DZTAFC.P11 TALDR LOADER PROPER
g SBTTL bonosa PROPER
: THIS coos IS RELocnre T0O TOP OF CORE,

830 000176 010703 PSTART: :SAVE ADDR OF “START"
891 000200 062703 0000SH noo os'mm .,R3
% 10367 000SH0 MOV RE,H |

12 1 MOV P :SAVE ADDOR OF “WAIT* ROUTINE.
894 00021 703 000S12 ADD sWAIT-. .R3
835 000216 010367 MOV R3, WAITAD .
% % 10703 MOV PC R3 :COMPUTE AND SAVE STACK ADDR.

Ssma 000744 ADD sStACK-. ,R3
898 000230 010367 000024 MOV R3, SPAOR
899 ﬁ:ﬂ MOV PC R3 :COMPUTE AND SAVE “BUFADR"
900 3% 000S16 ADD #B0F-. R3
§ BEE N mo B BB ey
000 O 3 L

§ D002S: 31 7 r-‘-- MOV (0}, SVUNIT s SAVE unH NUMBER
q05
906 smm OF CODE THAT MUST REMAIN INTACT WHILE LOADING A PROGRAM
907 000256 012706 000000 START: MOV 80, SP :SET UP STACK. (80 IS SPADR)
908 000262 012703 000000 smn: MOV $0,R3 gt UP WRIT ROUT nz ADDR. (#0 IS WAITAD)
909 000266 012700 000000 STRT2: MOV $0,RO STORE TAll (80 IS SVRO)
910 000272 012710 000000 STRT3: MOV 80 (D) RESTORE UNIT NUMBER. (80 IS SVUNIT).
911 !ll!ll!li&l!!l!l!lllll!‘il!illl!l!lllli!lllill!!!!l!lilil!!iii!i
912 000276 000000 bALT :GOOD LOAD HALT. READY TO LOAD AGAIN
g%a lllllllll!l!iiIlliil!!l‘i!illlll!lliiilill!!!liil!!il!i!lii*i*!!
815 -GET FILE & OF PROGRAM TO BE LORDED.
31‘7’ 000300 013704 177570 SETNUM: Dngv gqcsn.m ;SR TO RY.
318 mnnuan muusanl ac? GETFIL g fr GREATER THAN 0.

1 il!li!!llil!ilI!iilll**iili!!i!!i*l!!li!!lll!i!l!il*il!il*!i**&*
920 000310 000000 baLT :ERROR! FIRST FILE IS NOT LOADABLE!!!!
921 l!llilli!l!i!llliilli!!‘!!i!ll*!l!!ll*!!*il!l*!*!!**!****iil**!i
% 000312 000761 AR START : TRY AGAIN.

924 GET TO REQUIRED FI
925 000314 g‘:?m 000037 AETFIL: MOVB :REWIND CASSETTE.
326 713 JSR (5) sWAIT.
827 12710 000033 18: MOVB :s# (0) : W SKIP FILE FKD FUNCTION.
358 000356 71 JSR PC, (3) :
% e % oouarsmm %F?% 4 “nonmm” "1E 0 'Emmsm T NOT BE 0.
931 % 001002 BNE g“ agxrx IS NOT.
932 l!llililll!!!i!ll!ill!!illlllllllllli&ll&!llli!!il!l!lllli&ll!ll
933 000342 000000 T -SENTINEL FILE FOUND! INVALID FILE #!!
& -l!l!lill!l§lll!!!lil!!!i!l!llllllili!Ililii!liilii!!iiiiiliiil!l
% el 28 gc &Tim oom: SKIPPING?
[} | ) :
937 000350 85135304' BNE 1§ :BR IF NOT.
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UJULUSS

535 0003Se
o
B R
2% 22
8
2 e
S X
1 :
§m
%3 Doey
1
ggg 000470
3;3 000472
971 000474
g
974 000S02
7% 00cel
7 o5
% 553
2 55

00S06?

i

000232
1

o140
000150

000130 .
00C104 :

177720

000122

177606

00000S 000041

e — —— - Pr——

T

;LORD THE FILE.

MACY1l 27(732)

LORDFL: CLR

RX20:

4§:

ss:

zgazaa&z

SRR

Ax
@

0
*
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BLKCNT AR K C TER
PC,GTDATA CLE r?kg? 9“"
) & cuacxsun uo IS CHKSUM)
PC, ROFRAM av E.
R2 :BYTE IN R2. IS IS A SYNC? (1).
RX20 ‘2R ¥r NOT.
%,mrmn ,rlchl agre MUST BE O.

:BR IF NOT. NOT A BLOCK START.
Pc,mnozrm '3““7“‘} '{I-E BYTE COUNT (WORD).
84, RY : T HEADER (SYNC AND BYTE COUNT).
82, RY :IF 2, 1T1°'S XFR BLOCK.
w12 Lo o,
PC, ROFRAM :GET A BYTE.

:BR_IF BYTE COUNT STILL NOT 0.
CHKSUM s CHECKSUM OK?

:BR IF YES.

* REER

fove

.,rssg %'%’m
BR LOADFL
CMP RS,LINIT
BLO c§’

baLT

R #Illiilllilliliiilll!llilil!lll!Illi!!llllllll*lll!*iill*!llll

CHECKSUM ERROR

!ll!llll!!lli!ili!lilil!l!i!!l!illi!ii!!!*iiill**l!ii!!!l*li

IS%?E REVERSE FILE FUNCTION

sSKIP HEADER.

: TRY RGAIN,
sREACHED LORDER START?
:BR IF NOT.

!!!llil!li!*il*!l!!!!liiillill!l!!lllllilllil!!!**i!l*l*ll*illll

TALOR LOADER OVERRUN
R R R

er

START
R2, (5)+
ES

cu'<sw
33

85, 384l
RS
START

RS
RS,PC

;STORE BYTE.

;GET TRANSFER RDDR.

?EE?¥ FOR CORRECT CHECKSUM.
; .

;BR
sSET CRSSETTE LORD INDICATION.
HECK FOR 0DD XFR RDOR.
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DZTAFC.P11 TALDR LOADER PROPER

AD FRAME SUBROUTI
004767 0000S2 Enm- “"5 33 sFILL UP BUFFER.

005327 000000 aur EMPTY? (80 IS CHRCNT)
199703 nova ( )5"“ F v?s rnon BUFFER.
&352; 177606 ADD 5. hxsun on ? CKSUM.

00S304 or.c oscmm avre COUNT.
— «READ a rnmis s monm ’E s

oo-in% 177746 J Pc:aomnn :csr ANOTHER

110266 000001 MOVBE R2,1(B) :MAKE A

w (6)+,RS ;PUT_IT IN RS

RTS PC EXIT,
:GET DATA ROUTINE. FILLS BUFFER WITH ONE BLOCKS WORTH.
812757 000040 177732 RDHDR: MOV 832, ,CHRCNT WILL RERD 32 BYTES.

SRR AR PR L

1
1 10 BR GToAtE
1 005267 000132 GTDATA: INC BLKCNT s INCREMENT BLOCK COUNT.
1 015767 00200 179730 MOV 8128 CHRENT INTLL Redo 1oe Byjes. T DIGITS.
1 012701 (000000 GTDATB: MOV #0.Ri’ *BUF START ADDR TO Ri. (80 IS BUFADR)
{ &1)3;1g 000005 r}ova nntnc(aiw) : ags%s READ FUNCTION.
1 116021 18: r@a 2(0),(1)+ :PUT BYTE IN
{ 03 004713 JSR Eﬁﬁéﬁ% TWAIT fon’xrn REQUEST
181 1 18 :BR IF NOT.
i0 BISB  #ILBS,(0) ;D0 END BLOCK STUFF
1013 gmr 3 JSR PC, (3} ;ﬁr.
1014 D006 16701 177742 BUFADR, R1 :BUFFER ADDR TO RI.
101S 000674 012767 000200 177642 MOV 4128, Cmcm
1016 000702 7 000001 000042 . CMP #1, BLKCNT :COUNT =1?
1017 000710 0OI00M BNE e :ER IF NOT.
1018 000712 msn; 15T (1)+ :FIRST WORD OF BUFFER IS NOT DATA.
1080 O007e2 Oogegy |oo0me 177e: . R pRyCHRONT PSS § PN BN GBS,
. ’ L ]
1021 “WAIT ROUTINE
1 000724 ng&g WaIT: 1STB (O :XFR REQUEST?
1 000726 1 BMI 18 :BR IF YES
1024 % 032710 000040 BIT %40, (0) : READY?
1028 001 BEQ wert :BR_IF NOT
z% 00073 00571 15T (0) :YES, ERROR SET?
1 %7-7.3 00401 BMI .44 ;BR_IF ERROR.
x% &Joem 18: RTS PC IT.
im m m !l;!llili«lll'!!!!!lill!limgm!mglll!i!li&l!l«lllilli*l
i% 000746 011707 REPEAT ﬁscl!ill:;?!;Ei**i“*l&*‘!!*&l*l“i*!ll!**l*l*ilil****i*l*i*ii**!
i e o Bl § g o s
1035 000754 000100 BUF:  .BLKW BM. Rsno BUFFER.
wg; u% 0OC006 .BLKW b :STACK.
1037 0011 STACK




MO2

DZTAF-C TALDR TAll Dmcnosuc ABS LOADER MACY1l 27(732) 0B-SEP-76 09:31 PAGE 25

DZTAFC.P11 CBOOT COPY
i% .SBTTL CBOOT COPY
1 000000 ko= %0
1081 000001 Rl= %1
1042 000002 R2= v
1043 000003 R3= %3
1044 000007 PC= %
ig;; 177500 TRCS= 177500 :TA-11 CONTROL AND STATUS REG.
104
1048
i M NI 0 O SR e a0
1 001 @éx RESTRT: MOV PC,RI 5& f %
1 001 1 000052 ADD $TABLE-.,R1 OF COMMAND TABLE
1053 001 012702 000375 MOV 8375 R2 nsnonv PTR. AND DATA FLAG
%% 001210 112103 MOVB (nnl R3 :TEST BITS
1056 001212 112110 LOOP1: MOVB  (R1)+,(RO) :COMMAND FROM TABLE TO TACS
1057 DO01214 100413 BMI DONE :WHEN COMMAND CODE NEG., QUIT
1058 001216 130310 LOOP2: BITB  R3, (RO) :TEST READY AND T-REQ. éns IN TACS
1059 001220 001776 BEQ Lobpa :LOOP *TILL sortmmc COMES UP
1060 001222 105202 INCB : ADVANCE MEMORY P
1061 001224 100772 BMI oop :IF MINUS, TRY
1062 001225 116012 000002 MOVB emm (R2) :READ DATA INTO MEMORY =
1063 001232 120337 000000 CMPB as0 :FIRST BYTE READ SHOULD BE ’'~40°
1064 001236 001767 BEQ Lob ;IF 0.K., GO READ ANOTHER BYIL.
1065 001240 000000 STOP: HALT *HALT ON' ERROR
i% 001242 000755 BR RESTRT - RESTART ON CONTINUE
1068 001244 005710 DoNE:  TST (RO) s CHECK ron ERROR
1069 001246 100774 BMI STOP *HALT ON ERROR
ig;'i 001250 DOS007 CLR PC iz "IJMP 380’
1072 001252 017640 taBLE: .WORD  37x400+240 s RERDY+T-REQ. /ILBS+READY+GO
1073 1254 002415 -WORD S%400+15 : SFB+GO/READ+GO
i% 001256 112024 .WORD  224¥400+24 :RERD+ILBS/READ+ILBS+E.0. TABLE
1076 :RESTART CODE. NOT PART OF CBOOT CODE ABOVE.
1077 001260 000632 BR REPEAT :GO TO ABS LORDER.
1078 001262 PRGEND:
1079 000001

—— e ————— " P ——
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DZTAFC.P11 CROSS REFERENCE TABLE =-- USER SYMBOLS

BLKCNT %;ES 939*% 1002* 1003 1016 1034#

BUF S00 1035%

BUFADR= 000636 830 S01#* 930 1014

BYTCNT= 001400 825 843 855

CBOOT 001170 10498

CHKSUN= 000364 8284 956 976 989%

CHRCNT= Hy 829% 1000* 1004* 1010% 101S% 1019*

DONE 12494 1057 1068#

GETFIL 14 18

GETNUM 000300 Qlbs

GO 000010 836 838#

GOTCOR 000036 B37 B48#

GO1 000020 B39 B43# 887

GTDATR 000614 S40 985 1002#%

GTDR 000634 830 1001 100S#

ILBS = 000020 B818# 863 1012

LINIT 000750 B32% 966 1033

L 000352 939 96S

LOOP1 0Dl2i2 10568 1061

LOOP2 001216 10S8s 1059 1064

= 001064 824s 848 874

PC =%000007 8158 BS1#* BS3* 85B* 860% oLug 878% B883#* 890 893 896 899 926*
928#% 929% S40* Q4* Q4S* 948* 953% GC4# 963% 964 * q74% q75#% 982%
13873: 991 % 993% 995* 998% 1007* 1009% 1013* 1020% 1028% 1032* 10448 10S1

PRGEND 001262 B24 B82S 1078%

PSTART 000176 824 g7 890%

ROFRAM DO00SY42 42 945 95y 975 9864 993 995

ROFRMA D00S36 9854 987 '

RDHDOR 000604 St 1000

RD2FRM 000562 8 953 974 9938

READ = 00000S 8178 B8S? 1006

RELOC 000134 g7¢cs

REPEAT 000746 10328 10

RESTRT 001176 10S1s 1066

RWD = 000037 8234

RX20 000362 828 S4ls 44 47 957

RO =7 8078 902 909* 1040% 1049% 10S0* 10S6* 10S8 1062 1068 :

R1 =7%000001 808# % 861% 865 g7e% 1005% 1014#% 1041s 10S1* 10S2* 105 1056 -

Re =%000002 1&93: l&s& : B65S* B73% qY3* 946 972 988* 989 99y 996 10428 1053#*

R3 =%000003 810s B49#% 874* 876#% B890* 891¥ 892 B893* B8I4* 895 B836* 897* 898
BI9* S00* 901 908% 1043# 10S4* 1058 1063

P =7000004 Blls GH4x B4b* BYB* 873 878 9l6# 917% 936* 949% 9S0* 951 990*

RS =700000S glcs et 948 966 979% qB1#* 982 997%

RB =7000006 8138

SFB = 8208 852

SFF = 6218 927

g =5 Blvs 838' 07*

= 18 &

SR s 677570 8068 838 867 916

SRB = ; Bees

gar s B19s 8s0 962

CTRCK 001170 897 10378

START 000256 1 g9l S07s 92 935 971 980

STOP 001240 10658 1089
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TRY 000262 832 908

TRT 000c86 826 S09s

STR 000272 827 Si0s
S\RC = 70 ] S02#
SVUN]T= e 8278 Q03#

TABLE 1252 1052 10728

TRCS = 655;%9 104Ss 1049
WRIT 894 10228  102%
WRITR 000156 =3 879 880
WRAITRD= DO028Y 8328 B3+

. = D00l282 g8z gsi £3-

MACYLl 27(732)

OZTRFC.PLL CROSS REFERENCE TABLE =-- USER SYMBOLS

897 900

BO3

08-SEP-76 (C9:31 PRGE ¢8

1027

103Cs

1036

1082




