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AUTHOR PROGRAM DATE PRODUCT LINE MAINDEC NUMBER
W. LaFlamme
DATE EXT. 2/18/72 PDP-12 Family of 8 12-D@TA
4/17/72 3628 SY-07032
PROGRAM NAME FPP-12 TRACE-LPM DEVICE FPP-12
ITEM
o] New Program submitted to the Program Library. Tests the EPM
version of FPP-12.
1. PROBLEM: FPP-12 Trace-EPM Program will not operate correctly
2/13/3 connected to an LA3@gS. The reason for this is that
the 8-bit ASCII code for an altmode character is 233
on the LA3@S versus 375 on a standard TTY device.
FIX:

Change the contents of location 362 from 2 to 144 octal
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1,2

1,3
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ABSTRACTY
.O.&QG‘Q R %

TH!S PROGRAM |8 DESIGNED TO AlD THE ENGINEER N TROUBLE SHOOQTING
THE FPP=12 WITW EPM WARDWARE, THE PROGRAM CONSISTS
ESSENTIALLY OF THREE MAJOR SEGMENTSI

TELETYPE MONITOR

Z38sE38325T38SES

THE ENGINEER CAN CONTROL THE OPERATION OF THE PROGRAM AND .
INTERROGATE THE SIMULAYOR THROUGH THE MONJTOR, THERE ARE SEVERAL
2 CHARACTER COMMANDS USED FOR CONTROL, (SEE COMMANDS,)

THESE COMMANDS ALLOW TWE USER TO INPUT HIS OWN FPPey2

PROGRAM AND RUN 1T, THE FPP=32 PROGRAM CAN CONSIST

OF ANY SET OF FPPe12 INSTRUCT]ONS, THE PROGRAM WILL

RUN iIN ANY OF THE 3 MQODES OF OPERATION (FLOATING POINT,

DOUBLE PRECISION, EXTENDED PRECISION)'

SIMULATOR

zg=sgsEss

THE SIMULATOR 1S THE HEART OF THE PROGRAM; ALL OF THE HARBWARE
REGISTERS ARE SIMULATED, THE FPPei2 1S STARTED IN THE MAINTEe
NANCE MDDE AND STEPPED THROUGH AN FPPei2 PROGRAM QNE TIME STATE
AT A TIME, SIMULTANEQUSLY THE PROGRAM SIMULATES THE HARDWARE
OPERATION, BEFORE STEPPING TO THE NEXT TIME STATE, THE PROGRAM
COMPARES THE CONTENTS OF THE HARDWARE REGISTERS WHICH CAN BE

:EAD wé;H AN 10T, WITH THE CONTENTS OF THE CORRESPONDING SOFTWARE
EGISTER,

THE FPP=12 PROGRAM CAN BE ANY SET OF FPPsi12 INSTRUCTIONS LOCATED
ANYWHERE IN CORE OQUTSIDE THE LIMITS OF THE TRACE PROGRAM, THE
INSTRUCTION SET CAN BE ANY LENGTH, AN OPERAND TABLE CAN BE ANY
LENGTH AND ALSO CAN BE LOCATED ANYWHERE IN CORE QUTSIDE THE
PROGRAM LIMITS

MINI ROUTINES

A SET OF SUBROUTINES USED BY THE SIMULATOR 71O PERFORM THE ,
HARDWARE FUNCTIONS, EOMPARE REGISTER CONTENTS, AND REPORT ERRORS'

szfaadd;fi)LQ_T”
DP
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2,3

3,

4,

REQUIREMENTS

Spdpuadisany

EQUIPMENT

1) AN FPPw=12 FLOATING POINT PROCESSOR
WITH EPM HARDWARE,

2) A PDPe8 OR PDP=12 WITH AT LEAST 8K OF MEMORY

3) AN ASR33 QR ASR3S TELETYPE

STORAGE

sssSsss8

THE PROGRAM USES ALL OF FIELD @ AND ALL OF FIELD 1
PRELIMINARY PROGRAMS

sSs8sg3fazz=zes3szsa

ALL PDP=8 OR PDPe12 PROCESSOR AND MEMORY DIAGNOSTICS,
LOADING PROCEDURE

BRBPROVVIRREEPNEN

LOAD THE PROGRAM WITH THE BIN LOADER, Dlil LOADER OR pSe8 LOADER|
STARTING PROCEDURE

(IZX TSI R 2 24

STARY THE PROGRAM IN 8 MQDE AT LOCATIQN 2222 IN FIELD 2,

THE PROGRAM WILL ENTER TWE TELETYPE MONITQR AND TYPE AN ASTERISK
(#), THE PROGRAM 1S NOW WAITING FOR INPUT FROM THE TTY,



5,

5,4

OPERATING INSTRUCTIONS

BRBRRNBORRNBBRVOBOBDYN

THERE ARE TW? SETS OF OPERATING INSTRUCTIONS, TWE BASIC SET (5,1)

WILL AUTOMATICALLY ATTEMPT TO DETECT A FAULTY REGISTER WHITWIN
A SPECIFIC TIME STATEf,

THE COMPLETE SET (5,2) ALLOWS THE ENGINEER TO USE THE TROUBLE
SHOQTING CAPABILITIES OF THE PROGRAM ALONG WITH A SCOPE Y0
ISOLATE A FAILING COWPONENT,

BASIC OPERATING INSTRUCTIONS,

Es8zzsEFzs=szEs3gs=3sssszs=33s3

1) SET SRo2sy
2) SET ALL OTHER SWITCHES s @
3) TYPE wALT MQDE"

THE FPPe12 [S STARTED IN THE MAINTENANCE MODE RUNNING AN FPP.12
PROGRAM WHICH WAS LOADED WITH THE TRACE PROGRAM, THE PROGRAM
WILL RUN INDEFINITELY UNTIL AN ERROR 1S DEYECTED, THWE ERROR
WILL BE TYPED AND THE PROGRAM WILL WAIYT FOR A RESPONSE FRQM THE
TTY KEYBOARD,




5,2

5.2,

5,2,2

5,2,3

COMPLETE OPERATING INSTRUCTIONS
$

gszssSs=sss=sSE==S33gs=sssIsSsEs

ANY SEY OF FPPe12 INSTRUCTIONS CAN BE RUN AND CHECKED By
THE TRACE PROGRAM, THEREFORE A SEY OF TYY INPUT COMMANQS

ARE AVAILABLE TO ENARLF THE USER TO INPUT AND RUN HIS OWN
FPP-12 PROGRAM, COMMANDS ARE ALSO AVAILABLE TO CONTROL

THE OPERATION OF THE PROGRAM FOR TROUBLE SHOOTING, OJRECTIONS
FOR USING THESE COMMANDS START AT PARAGRAPH 6,

THERE ARE {3 COMMANDS WHICH CAN BE INPUT THROUGH THE TELEYYPE,
ALL COMMANDS ARE TWO CHARACTERS ANS ARE PRECEDED BY A PERIOD (')
MOST COMMANDS REQUIRE ONE OR MORE QPERANDS, EACH OPERAND MUST
BE TERMINATED BY A SPACE OR A CARRIAGE RETYURN, A SPACE SEPERATES
THE ARGUMENTS W]THIN AN ARGUMENT STRING AND A CARRAIGE

RETURN TERMINATES THE ARGUMENT STRING, TYPING A

RUBQUT WILL DELETE ALL OATA AFYER THE LAST TERMINATOR,

ANYTIME THAT THE SIMULATOR 1S RUNNING, TYPING ANY CHARACTER

WILL TRANSFER EONTROL YO THE TTY MONITOR AT THE END OF THE
PRESENT TIME STATE, AY THIS TIME THE STATUS OF THE

SIMULATED FPPe{2 CAN BE INTERROGATED,

INSERTING AN FPP=l2 PROGRAM

PUCreetReRUeRNPeEVTERgEsPgReSE

THE ",AS" TOMMAND ALLOWS TWRE VSER to YYPE IN FOUR DIGIT OCTAL
WORDS IN SEQUENCE TO BE RUN AS AN FPPey2 PROGRAM, THE FPPai2
INSTRUCTIONS YOU WISH t0 TEST MUSY BE TYPED INTO CORE, IF NO
LOCATION IS GJVEN TO THE AS COMMAND, (SEE COMMANDS,) THE DATA
1S INSERTED STARTING AT 4220 [N FIELD 4,

THE ", 0P" COMMAND 1S TWHE SAME AS THE ", AS" COMMAND EXCEPT THA?
DATA IS INSERTED STARTING AT ¢igg {N FIELD 1. THIS IS
NORMALLY USED T0 INSERY OPERANDS AND/OR A BASE TABLE,

RUNNING AN FPPa12 PROGRAM

[ EXXY I AALTIEI R E RS A R XN B & X J

THE FPPe12 PROGRAM CAN BE RUN IN TWE TRACE MODE IN WHICH EACH
TIME STATE 1S TRACED AND CHECKED BY USING THE ",RT" COMMANS, OR
1Y CAN BE RUN iN THE FAST MODE WITH THE ",RF" COMMAND IN WRICH
THE FPPe12 IS STARTED IN NORMAL MODE AND THE PROGRAM WAITS FOR
IT 7O EXIT, IN THE FAST MODE THE FPPei2 CAN BE STOPPED BY THWE

" EX" COMMAND, THE FPPw12 PROGRAM CAN BE STARTED IN THE DOUBLE
PRECISION MODE BY SETTING THE COMMAND REGISTER WITH THE ",CM"
COMMAND,

ALL OTHER COMMANDS AND THE SW]YCH REGJSTER CAN BE USED TO
CONTROL THE OPERATION OF THE SIMULATOR,

/
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6,

TTY MONITOR

(EEXX ALY ]

THE TTY MONITOR ALLOWS THE USER TO COMUNICATE WITH THE
PROGRAM, WE CAN INPUT FPPe12 INSTRUCTIONS AND QPERANDS
To BE RUN AND TRACED, HE CAN RUN THE TRACE IN THE SINGLE
STATE OR CONTINUOUS MQDE, HE CAN gNTERROGATE THE STATUS
OF MEMORY OR ANY REGISTER AT ANY TIME,

DYE TO MEMORY CONSTRAINTS, VERY LITTLE ERROR CHECKING IS
DONE IN THE MQN]TOR,

THERE ARE SIX SPECJAL CHARACTERS USED IN THE MONITOR
T0 TELL IT WHAT 70 DO, THESE 6 CHARACTERS ARE |

RETURN TERMINATOR

SPACE TERMINATOR

PERIOD COMMAND SWITCH

RUBOUT DELETES CURRENT DATA ENTRY

ALT MQDE SPECIAL EXIT

CNTRL EX!T TRACE PROGRAM (SEE COMMANDS 77%)

THERE ARE A NUMBER OF COMMANDS WH]GH ALLOW THE USER TO
CONTROL THE PROGRAM ¢ SEE "COMMANDS®" 7, ), MOST QF

THE COMMANDS REQUJRE ONE OR MORE ARGUMENTS, ARGUMENTS
WILL BE GROUPS OF 4 = 4 OCTAL DIGIfS, EACH COMMAND IS
SEPERATED FROM ]TS ARGUMENT BY A SPACE'|, EACH ARGUMEN?T IS
SEPERATED BY A SPACE, AND A LINE 1S TERMINATED WITH

A CARRAIGE RETURN,

THIS MEANS THAY EVERY EOMMAND THAT ACCEPTS AN ARGUMENY
MUST HAVE AT LEAST TWO TERMINATOR GHARACTERS, ONE TO
TERMINATE THE COMMAND AND ONE TO TERMINATE EACH ARGUMENT,
THIS HOLDS TRUE EVEN IF NO ARGUMENT 1S ENTERED, IN THE
GCASE OF NO ARGUMENT BEING ENTERED, THE SECOND TERMINATOR
TELLS THE COMMAND ROUTINE TO CWECK TO SEE IF AN ARGUMEN?
WAS INPUT, THE OPERATION OCCURS IN THE FOLLOWING ORDER,

PERIOD TELLS TWE MONITOR THAT THE TWO CHARACTERS PRECEDING
THE NEXT TERMINATOR ARE TO BE TAKEN AS A COMMAND,

TWO CHARAGTER COMMAND AND A TERMINATOR TELLS THE MONITOR
TO DECODE THE COMMAND AND TRANSFER TQ THE COMMAND ROUTINE,
THE COMMAND RQUTINE THEN PERFORMS YHE PROPER FUNCTION,

IF AN ARGUMENT ]S NEEDED, THE COMMAND ROUTINE TRANSFERS
CONTROL BACK TO THE MONITQOR, THE MONITOR REMEMBERS WHICH
COMMAND 1S BEING EXECUTED,

THE NEXT TERMINATOR TRANSFERS CONTROL BACK TO THE

COMMAND ROUTINE, THIS ALSO PASSES ON THE ARGUMENT IF
ANY, EACH TIME THE PROGRAM TRANSFERES QUT OF THE MON]TOR
ONLY ONE ARGUMENT !S PASSED ON',

WHEN A COMMAND THAT USES A FIXED NUMBER OF ARGUMENTS
(@ OR 1) IS FINISHED, THE PROGRAM TYPES AN ASTERISK (e)
AND RETURNS CONTROL TO THE MONITOR',




CIMMAND FQORMATS

3gssg=s3sg=sess

*4Z FOLLOWING IS THE FORMAY FOR EAGH COMMAND, AFTER THE
ARGUMENT, IN PARENTHES!S, 1S THE NUMBER IF ARGUMENTS

THAT THE COMMAND ACCEPTS, A "C" AS THE NUMBER (QF
ARGUMENTS INDJCATES THAT THE COMMAND WiLL ACCEPT ARGUMENTS
CONTINUOUSLY UNTIL ANOTHER COMMAND IS INPUT, FQOR THE
MEANING OF EACH COMMAND AND A DETAILED DESCRIPT]ON SEE
PARAGRAPHS 7 AND 8,

L AS XXXX (c) ASSEMBLE

0P XXXX () LOAD OPERAND
CLTY XX (4 = 14) TYPE REGISTER

JEL XX (4 = 14) ERROR LIST

+SA ADOR (1) SEY STEP ADDRESS

+RA ADDR (1) RESET STEP ADDRESS
+EA ADOR (1) EX!T ADDRESS

WL (9) CLEAR STEP SWITCH

WRY ADOR (1) RUN TRACE

\RT E ADDR (2) RUN TRACE IN EPM MODE
*RF £ A0oR (2) RUN FAST IN EPM MODE
JEX (0) EXIT THE FPPei2

WSH XX (1) SE? SPECIAL SHIFY
A p
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COMMANDS

LXAR X LX)

SJ¥MARY (SEE DESCRIPTION (8,) FOR MORE DETVAILS)

INPUT AND OUTPUT

PoTepeRNoavgueeoge

1AS ASSEMBLE

) QP OPERAND

W TY TYPE

PO
FO

MQ
AC
PC
IR
0P
AD

ST
PS

FPP=12 INSTRUCTIONS AND/OR QPERANDS ARE
INPUT IN OCTAL FROM THE TTY AND STORED
SEQUENTIALLY IN MEMORY, EACH TIME A
CARRIABE RETURN IS [NPUT THE PRQGRAM
TYPES THE NEXT MEMORY LOCATION, IF AN
a# ]S YYPED (# = QCTA| FIELD DESIGNATOR)
FOLLOWED BY A SPACE AND 4 OCTAL DISITS,
THE LOCATION COUNTER IS CHANGED TOQ THIS
FIELD AND ADDRESS, IF NO LOCATION IS
INPUT, THE DATA !S STORED STARTING AT
4p00 IN FlELD 1,

SAME AS THE ,AS COMMAND EXCEPY THAY THE
LOCATION COUNTER IS SET TO 4482 IN FIELD
4 AND CANNOT BE CHANGED BY THE USER,

REQUESTED BATA IS TYPED FOR THE OPERATORS
USE, THE DATA REQUESTS ARE}

SIMULATED 0 REGISTER
FPPe12 0 REGISTER

SIMULATED A REGISTER

SIMULATED B REGISTER

SIMULATED MQ REGISTER
SIMULATED FAC

SIMULATED FPC

SIMULATED INSTRUCTION REGISTER
SIMULATED OP ADDRESS

SIMULATED ADDRS REGISTER

SIMULATED STATUS REGISTER

SIMULATED TIME STATE REGJSTER
(SEE DESCRIPTION ON NEXT PAGE)

MODE




FS FPPe12 TIME STATE REGISTER
(SEE DESCRIPTION BELOW)

AP THE APY L OCATED !N THE PROGRAM,
1S THE APT WHICH IS USED IF NO OTHER

1S SELECTED

TWHIS

X SIMULATED INDEX REGISTERS

SH SIMULAYED SHIFT REGISTER

AL ALL OF ABOVE

F AAAA N yoggésgr‘fgi?s STARTING AT FIELD F
CNTRL D RETURN TO DIAL

CNTRL P RETURN TO PS8 MON]TOR

CNTRL € RETURN TO DTA MONITOR

QQQQO.!C..O!'."Q’.O.QOODQQQ...O!"QQQ..GQ‘..Q'.QO"0.0.0Q.
sepasnsenssssetens TIME STAYE REGISTER swasasecssesadassd
CERE RSN NN P RNNRRRNBRRRNORNBORRN AP PRO RN AN ERRNPERDBREROE
] s

; AC FUNCTION ,
,’., . »B-!T.o'.‘ . €« [ LR 2 r ot + ’ lf’-r'.)-vt>~pp-1't.
‘0IO"’lt'llcO.llli!lC!I!'t'l.l..l'!"...'.'o!.!""ll!"i!l\!
1]

: @0 . MOST SIGNIFICANT BIT OF TWE TIME STATE |
' 81, BIT L OF THE TIME STATE '
J 22 , BIT 2 OF THE TIME STATE \
' 23 , BIT 3 OF THE TIME STATE ‘
! 2¢ .  CNR DEPOSIT FLOP (1) W /
¥ @5 , CNR FETCH FLOP (1) W '
. 86 ., CNR EXECUTE FLOP (1) W '
) 2y ., CNR EXIT FLOP (1) H 1
| 28 , CNR INJATE PLOP (4) H [
. @9 , CNR PRQCESS FLOP (1) W ‘'
: 19 ) TMSC SPECIAL STATE (1) H !
. 11, TMSC EXECUTE (1) M '
< N . e e -..( oy . Pt e r e 2 PR v s et ety oo . -‘

.:ItllOOOi!.oll"l!lolhl'n!.lte!000!0'!|'|'000'|ﬁl!!."lll"

A

T
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PROGRAM CONTROL

fTetengWTepownes

1S4

1RA

(EA

WCL

"RT

WRT E

«RF

SET SINGLE
STATE ADOR

RESET SINGLE
STATE ADDR

EXIT ADDRESS

CLEAR SINGLE
STATE SWITCH

RUN TRACE

START EPM

RUN FAST

SET COMMAND
REGISTER

4 DIG]Y OCTAL ADPRESS 1§

INPUT FROM TTY, THE PROGRAM WILL ENTER
THE SINGLE SYATE MODE WHEN TH]S ADDRESS
1S ENCOUNTERED IN THWE STEP ROUTINE

4 DIG]T OCYTAL ADDRESS 1S INPUT

FROM THE TTY, TWE PROGRAM WILL EXIT THE
SINGLE STATE MODE WHEN TH]S ADDRESS 1§
ENCOUNTERED IN THWE STEP RQUTINE

4 DIG]Y OCTAL ADDRESS IS INPUT FROM THE
TTY, WHEN TH!S ADDRESS 1S ENCOUNTERED

IN THE STEP ROUTINE, THE PRQGRAM WILL

CLEAR THE FPP=12 WITH AN "FPICL™ 16T AND GO
TO INITIATE YO RESTART TWE FPP=12 AND THE
SIMULATOR

CLEARS THE PROGRAM SINGLE STATE
SWITCH WHIEH WAS SET BY THE ,SA COMMAND,

4 DIGIY ADORESS OF THE APT IS [NPYY
FROM TWE TTY AND TWE FPPal2 AND SIMULATOR
ARE STARTED AT TH]S ADORESS, IF THE APT
ADDRESS S 2028 THE PROGRAM APT ANS INDEX
REGISTERS WILL BE USED TO RUN THE PPPei2
PROGRAM INPUT VIa THE ,AS COMMAND,

1F THE USER SPECIFIES IS OWN APT
ADDRESS, TWE FIELD BITS OF THE APT?
ADDRESS MUST BE SET IN THE LASY nl@lY

OF THE ,CM COMMAND,

IF THE FIRST ARGUMENT OF THE ,RT
COMMAND IS AN "E", THE FPReg2 WILL
BE STARTED IN THE EPM MODE, AND THE
PROGRAM WILL WAIT FOR A SECOND
ARGUMENT CONSISTING OF THE APT
ADDRESS (,RT E 20200)

SAME AS RY EXCEPT THAT THE SIMULATOR IS
NQOT USED AND YHE FPPs=i2 RUNS [N 178
NORMAL MODE (NOT MAINT)

4 DIGITS ARE INPUT FROM THE TTY AND LQADED
INTO THME PROGRAM COMMAND REGISTER, THIS
WORD I8 USED WITHW THE "FPCOM"™ 10T YO START
THE FPP=12', IF AN ALTERNATE APT ADDRESS
1S USED WITHW THE ,RT OR ,RF CQMMANDS

THE FIELD BIYS OF THE APT ADDRESS MuST
INPUT AS THE LAST DIGIT OF THE ,CM
COMMAND,




EX

Yy

EXIT FPPw12

SET SPECIAL
SHIFT

A CPU FORCED EXIT IS ISSUED YO THE FPPe12,
THE CURRENY INSTRUCTION 1S FINISHES AND
THE FPP<12 EXITS STORING THE APT,

2 DIGITS ARE LOADED FROM THE TTY INTO A
SPECIAL SHIFT COUNTER IN YHE PROGRAM, AND

A SPECJAL SHIFT FLAG IS SET,

IF NO PIG]TS ARE INPUT BEFORE THE SECOND
TERMINATOR, THE SPECIAL SHIFT COUNTER WILL
RE SET TO @ AND THE SPECIAL SHIFT PLAG WiLL
BE RESET, THIS SPECIAL SHIFT COUNT IS

USED IN THE MULTIPLY AND DIVIDE Y0 ALTER
THE NORMAL CYCLE OF THESE INSYRUCTIONS IN
TIME STATE 2 ONLY,



:\ J
8, DESG~TPTION OF COMMANDS
(EEXTTALLIZETET Y T L2 XY 3 )
8.1 DATA INPUT AND CUTPUT
Szsz=zs8s=zzsszzssszzsTss

SINCE 17T IS VECESSARY TQO INPUT FPPwe12 INSTRUCTIQONS AND
OPERANDS TO B8E RUN, AND TOQ INTERROGATE THWE STATUS OF THE
SIMULATED REGJISTERS, THE FOLLOWING TTY CONTROL COMMANDS
ARE NEFINED, ANY TIME THAT THE TRACE PROGRAM 1S RUNNING
TYPING A CARRJAGE RETURN WILL TRANSFER GCONTROL 710 THE
TTY MONITQR, TYPING "ALT MODE™ WILL RETURN CONTROL TO
THE TRACE PROGRAM,

8,1,1 1AS USED TO INPUT FPPel2 INSTRUCTIONS WRITTEN BY THE
USER T0 BE RUN BY THWE TRACE PROGRAM, ANY NUMBER
OF INSTRUCT]ONS CAN BE INPUT 70 BE RUN IN
SEQUENEE AS AN FPPw=12 PROGRAM, THE INSTRUCTIONS
MUST BE CONVERYED INTO OCTAL CODE BY THE USER
AND MUST BE INPUT IN OCTAL, CARE MUST BE TAKEN TQ
INPUT CORRECT FIELD DESIGNATORS IN THE COMMAND,
THIS ]S ESPECIALLY TRUE WITH BITS Seii OF DOUBLE
WORD COMMANDS, INPUT DATA IS NORMALLY STORED
SEQUENTIALLY STARTING AT 4gp2 IN FIELD 1,

HOWEVER THE USER MAY CHANGE THE STORAGE LOCATION
AY ANY TIME TYPING AN ASTERISK FOLLOWED BY

A FIELD DESIGNATOR, A SPACE, AND 4 DIGIY

ABSOLUTE ADDRESS (1,E, ®#2 3200), EACH TIME A
CARRIAGE RETURN 1S TYPED THE PROGRAM RESPONDS W]TH
THE NEXT ADDRESS TO BE STORED INTO,

SINCE THE TTY MONITOR 1S USED TO INPUT DATA IT IS
NOT NEEESSARY 70 END THWE ,AS COMMAND, ONCE THIS
ROUTINE IS ENTERED IT WILL CONTINUE TO ACCEPT AND
STORE BDATA UNTIL A NEW COMMAND I8 INPUT,

THO EXTRA FEATURES OF THE " AS COMMAND ALLOW THE
USER TO INPUT THE INITIAL SETTINGS OF THE FAC
AND INDEX REGISTERS, WHILE IN THE ,AS ROUTINE
TYPING "AC XXXX XXXX XXXX" WILL CAUSE THE
PROGRAM T0 STORE THE TWREE OCTAL ARGUMENTS INTO
THE FAC PORTION OF THE APT, TYPING "X# XXXX"

(# = THE INDEX REGISTER NUMBER) WILL CAUSE THE
PROGRAM TO STORE THE QCTAL ARGUMENT INTQ THE
SPECIFIED INDEX REGISTER LOCATED IN THE PROGRAM,
AFTER YHE ARGUMENTS ARE INPUT AND STORED BY THE
PROGRAM THE NQRMAL PORTION OF THE AS RQUTINE
CONTINUES, BOTH QOF THESE FEATURES ASSUME THAT
THE USER WILL START THE PROGRAM WITHOUT USING AN
AUXILIARY APT ADDRESS (SEE ,RT AND ,RF),

8,4,2 QP USED TO INPUT OPERANDS FOR USE WITH THE FPPe12
INSTRUCTIONS INPUT VIA THE ,AS COMMAND, OCTAL
NATA IS INPU? FROM THE TTY AND STORED SEQUENTIALLY
STARTING AT 41282 IN FIELD I, THE STARTING ADDRESS
CANNOT BE MOODIFIED BY THE USER, LIKE THE AS
COMMAND TH!S ROUTINE HAS NO WAY TO END, TWE ROUTINE
WILL CONTINUE TO INPUT AND STORE DATA UNTILL A NEW
COMMAND 1S TYPED IN,




8:4.3

L1y

874,3,4 LEL

814.4

894.,5

871.6

CNTRL D

CNTRL P

CNTRL C

THE PROGRAM CAN TYPE QUT THE CONTENTS OF ANY MEMORY
LOCAT]ON(S), THIS IS NORMALLY USED TO INTERROGATE

THE CONTENTS OF SIMULAYED REGISTERS OR QPERANDS,

(SEE "7,1,4 SUMMARY"™ FOR ARGUMENT LIST,), ALL

TYPEOUTS EXCEPT FO, FS, AP ARE TWE CONTENTS OF THE
SIMULATED REGISTER AT THE TIME OF THE TYPEOUT,

THIS IS THE INFORMATION THAT SHOULD BE CONTAINED [N THE
FPP=12 WARDWARE REGISTER AT THE TIME,

THE FORMAY OF THE REQUEST 1S}

WTY A B PQ FO ETC

UP TO 48 ARGUMENTS CAN BE ENTERED IN ONE
ARGUMENT STRING, EACH ARGUMENT 1S SEPERATED
BY A SPACE AND THE SYRING IS TERMINATED

BY A CARRAJGE RETURN,

A SCOPE CAN BE USED YO FIND OUY IF THE HARDWARE
REGISTER !S CORRECT OR IN ERROR, IF IT 1S KNOWN
THAT AN ERRQR OCCURS IN A SPECIFIC TIME STATE, THE
FPP=12 AND TRACE PRQOGRAM CAN BE STOPPED BEFORE
ENTERING THAT TIME STATE (SEE ,SA), AT THIS

TIME THE USER CAN TYPEOGUT THE CONTENTS OF VAR[OUS
REGISTERS AND GOMPARE THE FPPe12 TO THIS DATA TO
DETERMINE THE CAUSE OF THE FAILURE,

THE VAR]ABLE TYPEOUT (F AAAA N) CAN BE USED 70
CHECK FPPw=i2 INSTRUCTIONS AND OPERANDS INPUT BY THE
USER BEFORE RUNNING THEM, IF THE VARJABLE

TYPE OUT IS USED, THE ARGUMENTS MUST BE THE

FIRST 3 ARGUMENTS AND NO OtHER ARGUMENTS

WILL BE PROCESSED

ANY TIME THE PROGRAM IS TYPING OUT, I!T CAN BE STOPPED
BY TYPING 4 RETURN ON THE KEYBOARD,
THE PROGRAM WILL THEN RETURN CONTROL TO THE TTY MONITOR,

ANY TIME AN ERROR 1S DETECTED, THE TY ROUTINE ‘
1S ENTERED AFTER TWE ERROR TYPEOUT (SEE "ERRORS" 14,)
WITH A PRESEY ARGUMENT STRING, THI!S ARGUMENT

STRING 1S ENTERED WITH THE ,EL (ERROR LIST)

COMMAND, WHEN THE PROGRAM 1S LOADED THE ERROR

LIST GONTAINS tHE FPC AND INSTRUCTION REGISTER,

THIS CAN BE CHANGED TQO ANY ARGUMENT STRING THAT

CAN BE ENTERED IN THE TY COMMAND EXCEPT THE

VARIABLE TYPEOUT FORMAT,

THE PROGRAM WILL READ THE DJIAL MONITOR [N FROM
TAPE UNIT @ AND TRANSFER CONTROL TO THE DlAL
MONITOR,

THE PROGRAM JUMPS Y0 7622 iN FIELD @, IF THIS
AREA OF MEMORY HAS NOY BEEN ALTERED, CONTROL
WILL BE TRANSFERED YO PS8,

THE PROGRAM JUMPS TO 7702 IN FIELD @, IF THIS
AREA OF MEMORY WAS NOT BEEN ALTERED, CONTROL
WILL BE TRANSFERED TO THE DTA MON]TOR, y

y



8,2,1

8,2,2

y
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SINGLE STATE CONTROL

2g=zesS3s3z3sz=sz==8s3

EyERY TIME STAYE 1S ENTERED THROUGH A SyBROyYTINE CALLED
"STEP", TYHE DEFINED INSTRUCTION "FSTEP" GOES TO STEP,

IT IS IN THE "STEP"™ ROUTINE THAT MQST ERROR ARE DETECTED,
THE "STEPM ROUTINE ALSO CHECKS VARIQUS INFORMATION [NPUT
3Y TWE USER TQ COANTROL THE OPERATION OF THE PROGRAM,

IN TWE SINGLE STATE MQDE THE PROGRAM WILL TRANSFER
CONTROL TO THE TTY MONITOR EACH TIME Y ENTERS THE "STEP"
SUBROUTINE, TWIS 1S DONE AFTER CHECKING FOR ERRQRS, BUT
BEFQRE STEPPING THE FPP=12 TO THE NEXT TIME STATE, THE
FOLLOWING COMMANDS ARE USED TO INPUT THE INFORMATION USED
IN THE "STEP" ROUTINE, THE ADDRESS REFERRED 7O [§ THE

ADDRESS IN WWICH TWE "FSTEP" INSTRUCTION CALLING THE
STEP ROUTINE ]S LOCATED,

1SA

" RA

EACH TIME THE "STEP" ROUTINE S ENTERED, THE ADDRESS
INPUT AS THE ARGUMENT IN THE ,SA COMMAND ]S COMPARED
WITH THE ADDRESS IF THE "FSTEP" INSTRUCTION, IF

THERE IS A MATCH, THE PROGRAM SETS THE PROGRAM SINGLE
STATE SWITCH, THE PROGRAM WILL TREN BE IN THE SINGLE
STATE MODE, TWHE PROGRAM SINGLE STATE SWITCH

PERFORMS THE SAME FUNCTION AS SWITCH 3 ON THE CONSOLE,
(SEE SWITCN OPTIONS 9.) THE PROGRAM WILL STEP TWROUGH
ONE TIME STATE EACH TIME AN "ALT MODE" [S TYPED,
BEFORE TRANSFERRING TO THE TTY MONITOR THWE PROGRAM
WILL -TYPE THE LOCATION#i OF THE "FSTEP" INSTRUCTIQN,
THE USER CAN THEN LOOK AT THE LISTING TQ FIND WHIGW
TIME STATE IS ABOUT TO BE ENTERED, IF THE ,SA
ARGUMENT 1S p@@0 THERE WILL NEVER BE A MATCH SO THE
THE PROGRAM WILL NOT ENTER THE SINGLE STATE MODE,

EACH TIME THE "STEP" ROUTINE |S REENTERED

FROM TWE TTY MONITOR [N THE SINGLE STATE MODE, THE
ADDRESS OF THE "FSTEP" INSTRUCTION IS COMPARED WITH

THE ,RA ARGUMENT, IF THERE {S A MATCH, THE PROGRAM
SINGLE STATE SWITCH IS RESET AND THE PROGRAM CONTINUES'
BY USING THE ,8A AND ,RA COMMANDS TOGETHER, THE

PROGRAM CAN BE RUN IN THE SINGLE STATE MODE FOR A PEW
TIME STATES AND IN THE CONTINUOUS MODE FOR ALL EXCEPT
THOSE TIME STATES,




8,2.4

JEA

THE PROGRAM SINGLE STATE SWITCHW IS CLEARED

BY TW]S COMMAND, TYHE SET SINGLE STATE ADDRESS
(.SAY AND RESEY SINGLE STATE ADDRESS (,RA) ARE
NOT AFFECTED, THIS COMMAND ALLOWS THE USER 10
ENTER THE SINGLE STATE MODE AT A GIVEN TIME STATE
WITH TWE ,SA COMMAND AND STEP YHROUGH A VARJABLE
NUMBER OF TIME STATES, THEN CLEAR THE SINGLE
STATE SWITCH TO RUN CONTINUOUSLY UNTILL THE

TIME STAYTE IS REACHED AGAIN,

FACH TIME THE “STEP» ROUTINE IS ENTERED, THE
ADDRESS OF TWE "FSTEP" INSTRUCTION IS COMPARED
WITH THE ,EA ARGUMENT, IF THERE ]S A MATCH,
THE PROGRAM ISSUES AN "FPIEL"™ 10T TO THWE FPPej2
AND GOES TO INIATE TO RESTART THE FPP=12 AND
THE SIMULATOR, THI!S COMMAND IS USEFULL IF AN
FERRQR OCCURS [N THE MIPDLE OF A MAJOR STATE,
THE REMAINING TIME STATES AND INSTRUCTIONS CAN
BE BYPASSED,

IF THE EA ADDRESS [S USED, THE EPM MODE 1§
RESET, TWEREFORE IF TWE EPM MODE IS BEING
TESTED, THE FIRST INSTRUCTION OF THE FPP=i2
PROGRAM SHOULD BE A "START E" INSTRUCTIOQN (@@52)
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8,3 TRACE CONTROLS

-------
EgSzs=z=Sssg=zs==

THE £OLLOWING ZOMMANDS ARE USED YO SETUP, START AND
STNP THE TRACE SIMULATION OF AN FPPai2 PROGRAM,

8,3,1 CM LOADS THE COMMAND REGISTER WITW ONE 12 BIT
WORD (4 OCTAL DIGITS), THIS WORM 1S ENTERED
AS TWE ARGUMENT OF THE ,CM COMMAND,
THE COMMAND REGISTER WILL BE USED WITH A "FPCQMY
10T WHEN STARTING THE FPP=i2 AND THE SIMULATOR,
IF AN AUXJLIARY ADDRESS 1S USED WITW THE ,RT OR
«RF COMMANDS, THE FIELD BIYS QF THE APT ADDRESS
MUST BE ENTERED AS THE LASY DIGIT OF THE ,CM
COMMAND,

8,3,2 SH A MAINTENANCE 10T IN THE FPPe12 ALLOWS A USER
TO LOAD THE SHIFT COUNTER UNDER PROGRAM CONTROL,
THIS 1S ONLY USEFULL IN & MULTIPLY OR DIVIDE
INSTRUCTION, TYPING ,SH W]TH AN ARGUMENT
CONSISTING OF A TWO OCTAL DIGIT NUMBER WlLL LOAD
A SPECIAL SHIFT REGISTER WiTW THE ARGUMENT AND SET
A SPECIAL SHIFT FLAG, WHEN TIME STATE 2 OF A
MULTIPLY OR DIVIDE 1S ENTERED, THE PROGRAM
LOOKS AT HE SPECIAL SWIFT FLAG, IF THE FLAG IS
SET, THE SPEC]AL SHIFT REGISTER 1S LOADED INTQ
THE WARDWARE AND SIMULATED SWIPFT COUNTER,

TYPING ,SH FOLLOWED BY TWO TERMINATQOR CHARACTERS
WITH NO ARGUMENT WILL RESEY THE SPECIAL SHIFT
FLAG AND ZERO THE SPECIAL SHIFT REGISTER,




8,3,3

R

THIS COMMAND TRANSFERES CONTROL Y0 THE
TRACE SIMULATOR, THIS WILL START THE FPPei2
IN MAINTENANCE MODE AND TRACE EACH TIME STATE,

THE PROGRAM WAS THE ABILITY 70 RUN A FPPay2
PROGRAM LOCATED ANY WHERE fN MEMORY OUTSIDE

THE L]MITS OF THE TRACE PROGRAM, THE APT AND
INDEX REG]STERS CAN ALSO BE LOCATED ANY WHERE
IN MEMORY EXCEPT LOCATION 2002 OF ANY MEMORY
FIELD, WITHIN THE TRACE PROGRAM ]S AN APT
WHICH 1S SET UP AUTOMATICALLY TO RUN A FPPe12
PROGRAM LOCATED AT 4208 IN FIELD &, THE BASE
POINTER IS SET TO 4100 IN FIELD 4, THE INDEX
POINTER 1S SET TO A SET OF INDEX REGISTERS
LOCATED WITHIN THE TRACE PROGRAM, THIS APT

AND INDEX TABLE 1S FOR THE CONVIENENCE OF THWE
USER SINCE THE ,AS AND ,0P COMMANDS STORE

THIER DATA IN FIELD 4 AT LOCATIONS 4200 AND 418p
RESPECTIVLY, THIS APT AND INDEX YABLE

WILL BE USED IP THE USER SPECIFIES ADDRESS

2002 AS THE APT ADDRESS, YHWE USER MAY SPECIFY
THE ADDRESS OF WIS OWN APT BY TYPING ",RT ADDR",
THE AUXILIARY APT AND INDEX REGISTERS MAY BE
SETUP BY USING THE ,AS COMMAND), THESE MAY ALSO
BE PART OF A REAL FPPsy2 PROGRAM LOCATED [N
FIELD 2 OR ABOVE WHICH WAS PREVIOUSLY LOADED

BY SOME OTHER MEANS,

IF THE ARGUMENT ENTERED 1S AN "E", THE FPP=i2
WILL BE STARTED IN THE EPM MODE AND THE PROGRAM
WILL WAIT FOR A SECOND ARGUMENT WHICW WILL BE
THE APT ADDRESS, (,RY E 0209)

IF THE ARGUMENY 1S NOT AN "EM THEN ONLY ONE
ARGUMENT WILL BE ACCEPYED,

VY

N



8,3,4

8,3,5

WRF

WEX

THIS COMMAND STARTS THE FPPe12 IN THE NORMAL
QUNNING MOME', NO ERROR CHECKING OR TRACING

1S DINE, TWE PRIMARY USE OF THIS COMMAND

1S T2 ALLQOW THE FPP=12 TO RUN A PROGRAM AT

ITS FASTEST SPEED FOR SCOPING, THE ARGUMENTS
ARE THE SAME AS THOSE FOR ,RT (SEE 8,3,3),
INCE THE FPPel12 IS STARTED THE PROGRAM WAlTS
IN A LI0P FQR TWE FPPei2 Ta EX{T OR FOR AN
INPUT FROM TWE TTY KEYBOARD, THE USER CAN
TYPE A CARRAIGE RETURN TO BRING CONTROL TQ THE
TTY MONITOR, AT THIS TIME THE FPPs12 IS STILL
RUNNING BUT THE PROGRAM 1S NO? CHECKING 17,
TYPING A ,EX COMMAND AT THIS YIME WILL FORCE
THE FPPe«12 TO EX!T AND RETURN CONTROL TO THE
TTY MON]TOR,

IF TWE FPPwi2 1S RUNNING, A "CPU FORCE EX]T"
10T IS ISSUED, SUFFICIENT MAINTENANCE ]OTS
ARE 1SSUED TO ALLOW THE FPPes2 TO COMPLETE
ITS CURRENT {NSTRUCTION AND STORE THE APT,
THUS PERFORMING A NORMAL EXIT'




9,

SWITSH OPTIONS (USED ONLY IN TRACE MODE)

SRIZ (1)
SR21 (1)
SR22 (1)

SR23 (1)

SRE4 (1)

SRO5 (1)

SRZs (1)

SR11 (1)

INHIBIT ERRQOR MWALTY
INW]IB]T ERROR TYPEOQUTS

RESTART PROGRAM AFYER AN EXIT, USED [N BOTH
TRACE AND FAST MODE,

SINGLE STATE MODE, OVERRIDES THE ,SA ,RA CL
COMMANDS (SEE "SINGLE STATE CONTROLS" 8,2)

ENTER STOP, SYOPS THE PROGRAM EACH TIME A MAJOR
STATE IS ENTERED, TYPE ALT MOOE TO CONTINUE,

TTY TRACE, TYYPES EACH MAJOR STATE AS IT IS
ENTERED,

INWIBIT ERROR LIST TYPEOUT, ERROR LIST
1S THE ARGUMENY STRING ENTERED WI!TH THWE
“ElL GOMMAND, THE ERROR LINE OF THE

TYPEOUT WILL STILL BE TYPED IF SRPY s O,

OUTPUT MESSAGES ON THWE LP28 OR LPi2
LINE PRINTER INSTEAD OF THE TTY,



10,

!-.3 ’ )
£R§d§§
(L2 X X )

T4E TRACE PROGRAM CAN DETECT 7 TYPES OF ERRQRS [N THE FPPei2)

THERE 1S ONE TYPECUT IN THE ERRQR ROUTINE WHICH MAY QR

MAY NQT BE AN ERROR, THI!S TYPEQUT OCCURS IF TWE FPP=i2

010 NOT CAUSE A SKIP AFTER A "FPST» 10T, AFTER THE TYPEOUY,
CONTROL 1S TRANSFERED YO THE TTY MONITOR, TYPING

"ALT MODE™ WILL CAUSE THE PROGRAM TO CONTINUE RIGHT AFTER
THE "FPSTY (0T, TWIS TYPEOUT IS!

"FPPel12 D]D NQYT START®

ONE ERROR, DATA ERROR STORING THE APT, WHW]JCH IS THE LEAST
LIKELY TO OCCUR WAS {TS OWN MESSAGE FORMAT, THIS
ERRQR TYPES THE MESSAGE!

"ERROR SAVING APT IN EXlTY

AFTER TYPING TWE MESSAGE, SINCE THE FPPe32 WAS FINISHED
ITS EXIT, THE PROGRAM CONTINUES AS TWOUGK NO ERROR
OCCURED,

ALL OTHER ERRQRS TYPE A MESSAGE WItH THE SAME FQRMAT,

"ERRABR XXXX # MAJOR SYATE » REGM
FPC aFtELD ADDR
iR sINST

THE MEANING OF THIS MESSAGE IS)

ERRQR  SINCE TWE TTY 1S USED FOR OTHER TYPEOUTS,
THIS 1S DISTINGUISHED AS AN ERROR MESSAGE,

XXXX  THE P,C, OR P,&,«1 OF THE INSTRUCTION THAT TRANSFERED
TQ THE ERROR CHWECKING ROUTINE, BY LOOKING IN THE
LISTING AT TWE P,C, LOCATION (ALWAYS FIELD @),
THE USER CAN DETERMINE WHIEH TIME STATE FAILED,
IF THE P,C, POINTS TO A LOCATION OF AN "FSTEPW
INSTRUCTION, THE ERROR WAS GENERATED IN THE
PREVIOUS TIME STATE,

MAJOR  THE MAJOR STATE IN WH]EH TWE ERROR WAS DETECTED,
STATE THIS 1S OFTEN THE FAILING INSTRUCTJION,

REG THE REGISTER FOUND TO BE IN ERROR, 1,E, 0 REG,
Fpc THESE 2 LINES ARE THE REQUESTS ENTERED INYO THE
IR ERROR L]ST (SEE ,EL COMMAND 8,1,3,1),

THE ERROR LIST CONTAINS THE FPC AND IR ]F NO
LIST WAS ENTERED BY TWE USER', TH]S ERRQR [IST
CAN BE UP TO 18 LINES, SETTING SRE6 = 1 WILL
INHIRIY TH!S PORTION OF THE TYPEOUT,

IF SRPY = § THE ENTIRE TYPEOQUT WILL BE INHIBITED,

EXAMPLE

PeoPteoae W




EIROR 36080 o MULTIPLY » O REG
£oc 20001 42631
I 24411

T4E ERROR WAS DETECTED IN THE 0 REGISTER QURRING THE
MJLTIPLY MAJOR STATE, TWE P,C, TELLS US THAT THE ERRQR
OCCURED IN TIME STATE 2 (THE P, C, POINTS Y0 THE "FSTEP"
INSTRUCTION TQ ENTER MULTIPLY STATE 2, THIS IS FOUND
IN THE LISTING AT ADDRESS 3622),

THE MULTIPLY INSTRUCTION ]S LOCATED IN FIELD 1 AT LOCATION
4257, THE FPC s Le4261 WHICH 1S THE INSTRUCTION LOCATION & 2
OF A DOUBLE WORD INSTRUCTION,

THE INSTRUCTION IS A DOUBLE WORD MULTIPLY USING INDEX
REGISTER 1 WITW NO INCREMENT (4411), SEE THE FPPei2
INSTRUCTION CODE CARD FOR DETAILS OF THE ADDRESS MODES
AND THE OP CODES,

o

o
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THE PROGRAM LISTING GERBNBPOBRUOBURONND

SEVERAL PRE=DEFINED INSTRUCTIONS ARE USED IN THE TRACE
SIMULATOR, THESE INSTRUCTIONS ARE DEFINED AT THE
BEGINNING OF TWE LISTING,

TYESE INSTRUCTIONS ARE USED TQ SIMPLIFY THE CODING,

AND TO MAKE THE LJSTING RESEMBLE THWE FPPe12 FLOW PRINTS,
THE CODING OF THE SIMULATOR WAS WRITTEN USING THE FPPe12
FLOW PRINTS, MANY OF YHE COMMENTS ARE COPPIED FROM

THE FLOW PRINTS,

ANY TIME THE LISTING IS BEING USED, THE USER SHOULD ALSO
WAVE A SET OF FPPw{2 FLOWS, USING TWE FPP=12 FLOWS W]LL
CLARIFY THE PROGRAM LISTING AND MAKE 1Y EASY TO FOLLOW,
AS FEW INSTRUCTIONS AS POSSIBLE ARE USED TO ACCOMPLISH
THE FUNCTION OF ONE BLOCK IN THE FLOWS'

THE START OF EVERY MAJOR STATE AND TIME STATE IS LABELED
WITH A TAG THA? STATES AS CLOSE AS POSSIBLE WHICH MAJOR
STATE AND TIME STATE !t 1S, MOST OF TWHE TAGS CONSIST OF
THE MAJOR STATE NAME, ABBREVIATED, FOLLOWED BY THE TIME
STATE NUMBER, (IE, INIT2 & INJTIATE STATE 2),

AT THE BEGINNING OF EACH MAJOR STAYTE IS A TAG WITH THE
MAJOR STATE NAME AND NO TIME STATE NUMBER, FROM THIS
TAG TO THE FIRST TIME STATE ARE INSTRUCTIONS TO SETUP
THE PROGRAM FOR THE MAJOR STATE AND CLEAR TEMPORARY
REGJSTERS AND FLAGS,

suses NOTE eseae NOTE neces NOTE sssas NOTE «stes NOTE snene

SINCE DIAL AND PS=8& WILL NOT LOAD INTO THE LAST PAGE OF FlELD
2 THE "STEP" ROUTINE 18 LOADED INTD FIELD & STARTING AT
LOCATION 32008, THE FIRSTY TIME THE PROGRAM IS STARTED AT
LOCATION 28, THWE "STEP" ROUTINE IS‘SHAPPED WITH THE INFORMATION
IN THE LASY? PAGE QF FIELD 9, THE LISTING SHOWS NO CODE
GENERATED FROM 76@@«7777 OF FIELD @ HOWEVER THIS ]S WHERE

THE "STEPM ROUTINE RESIDES WHILE RUNNING, TO WQORK WITH THE
nSTEPN ROUTINE YOU MUS?T GO TO THE LISYING IN FIELD 1 AT

3208 AND CONVERT TWE GQDE TO ADDRESS 7608, SINCE THIS
ROUTINE RESIDES IN ONLY ONE PAGE OF MEMORY 1T USES ALL
RELATIVE ADDRESSING THEREFORE NO CODE NEED BE CHANGED),

lQ0“'..0“0"..‘6"I&'.lI.‘.&.ﬁQQQQQ..OQQ..'O.Q.Q'Q..QIQQ.ﬁQ.
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DlaL1@  voe3 6»APRw72 11§87 PAgE 1
SWe 2 ERROR HALTY

SWi e ERRQR TYPEOUT

SW2 i RESTART FPP AFTER EXI!T
SW3 1 STEP MODE

SWé 1 ENTER STOP

SWS 1 TRACE

Swé 1 {NHIBIT ERRQR L1S?Y
SWil 1 OUTPUT TO LINE PRINTER
CONTROLS

VSA LOAD STARY STEP ADDRESS

WRA LOAD RESEY STEP ADDRESS

VEA LOAD EXIT ADDRESS

+Cb CLEAR STEP FLAG (EXIT STEP MODE)
1AS ASSEMBLE

WRT RUN TRACE MQODE

WRF RUN FAST MODE

WY TYPE CONTENTS OF REGISTER

Wb ENTER ERROR L IST

ACM LOAD COMMAND REGISTER

B X FPP EXIT

L 0P LOAD OPERAND TABLE

W SH SE? SHIFT COUNTER AND FLAG
NO INPUT WILL RESET FLAG

CNTRL O RETURN T0 DIAL
CNTRL P RETURN T0 PS8
CNTRL € RETURN TO DTA MONITOR




Swo ] ERROR WALY DlAL1D VP23 6=APRe72 {1187  PAGE 2

/ TYPEOVTS

/ PO PROGRAM 0 REG]STER
/ FO FPP 0 REGISTER

/ A A REGISTER

/ B B REGISTER

/ MQ MQ REGJSTER

/ AC PROGRAM FAC

/ PM PROGRAM MEMORY REGISTER
/ PC PROGRAM FPC

/ IR PROGRAM F]R

/ or OP ADDRESS

/ AD ADDRS

/ ST STATUS

/ PS PROGRAM STATE

/ FS STATE READ FRQM FPP
/ AP APY

/ X INDEX REGISTERS

/ SK SHiFY REGISTER

/ M MOBE

/ ALL OF ABOVE

/ F AAAA N FIELD, 12 BIT ADDR, COUN?

PMODE

/MACRO DEFINITIONS

DEFINE NPAGEC
JMP 1 (200876008
PAGED

/
0



6551
6552
6553
6554
6555
6556
6597

6561
6562
6563
6564
6565
6547
6566

© 6547

6663
6661
6666

6651
6664
6652
6654
6661

6662
6664

FRRQR WALT

-

DlaLi® V@23 4=APRe72 11107  PpGE 3

/ FPPei2 10T DEFINITIONS

PPINT=
FPICLs
FPCOM®
FPHLTE
FPSTs

FPRST3
FPISts

FMAINTS®
RSTATEs
ROMSWs
ROLSW®
RAPT»
LSKFYs
RDOPs
ROEPMS

/ LPD8

LSRs
LS
LPCe

/ LPL2

LSEs
LPRs
LCFw
LLBe
L50s

6554
6552
6553
6534
6555
6536
6587

6561
6562
6563
6564
6545
6547
6566
6587

10T/s

6643
6661
6666

1078

6631
6664
6432
6654
6661

/ 1oT!s FOR

SFLGe
CFLGm

6662
6661

BOTH LINE PRINTERS USED 7O cHECK WHICH PRINTER TO USE

/SET PRINTER FLAG POR TEST
/CHECK WWICH PRINTER 18 AVAILABLE




SWe

4577
4576
4575
4574
4573
4572
4573
4572
45647
45686
4545
4564
4563
45642
42963
4560
4557
4586
455%
4554
4553
4552
4554
4550
4547
4546
4545
4544
4543
4542
4541
4540
4537
4536
4535
4534
4533
4532
4534
4530
4527
4526
4525
4524
4523
4522
4521
4520
4517

ERROR WALT

DlaLtg V@23

4= APRe72

/7 INSTRUCT!ION DEFINITIONS

AMBQe
APBOQs
CAPTs
CLRAs
CLRACS
CLRBx
CLRMQS
CLROa
CMEMES
CMEMF&
DECAPTa
DECOPsE
ENTERS
FSTEPS
GETAPTs
GETOPS
GETPES
GETXs
INCAP T
INCOP=
INCOR®
INCPls
INCSTs
INCXa
LOADAR
LOADAC»
LOADBS
LOADMGs
LoADOS
LOADOPS
LOADPCs
MOVEX®
NORMx
PUTXx
REPMENS
SAEZs
SAGZs
SALZw
SAVEs
SEPM=
SEPMENS=
SHFTR=®
SHFTOs
SHIFTs
SQEZ=
STORA=
STORR=
TOMEMS=
TRACES

JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS

0 5t B G G PG B Tl S S} P PG B Dl T B SR Pl D@ =R B A Pl D PD =P T ol $C Gl Pl DR P $h PR > V=l R T T @ D G B +D B O 0 O

ESUBAB
LADDAB
EAPTE
ECLRAX
ECLRACX
PCLRBX
ECLRMQX
ECLROX
ECMEML
ECMEM2
LAPTDEC
EOPDEC
ESETUP
£7600
CGAPY
tGor
{GPC
EXCETX
EINCS
LINCY

COoPLUSY

EINGC2

ESTINC

EXPLUSY
LTOA
(TOAE
gyo8
LTOMG
£vo0
groop
EToPE
EPINBEX
£ XNORM
ExPU¥X
LENOFF
[AEZ
LAGE
CALZ
LTOTMP
ESKPEPM
LENON
[SHIFTB
[SHIFTO
[SHIFTR
tOEZ
[STRA
[STRB
CMEMINS
LTRSKP

/A MINUS B TO O
/A PLUS B TO O

/GOMPARE APT ADDRESS (ADRS)

/CLEAR THE A REGISTER

/CLEAR FAC

/CLEAR THE B REG!STER

/CLEAR MQ

/CLEAR THE 0 REGISTER

/CHECK MEMORY EXPONENY

/COMPARE MEMORY FRACTION

/DECREMENT THE APT ADDRESS (ADRS)
/DECREMENT THE 0P ADDRESS

/SETUP TO ENTER A MAJOR STATE

/CHECK REGS AND STEP TO THE NEXT TIME STATE
/QUTBRK USING ADRS

/0UTBRK USING OP ABDRESS

/OUTBRK USING FRC

/GET PRQGRAM INDEX REGISTER

/INCREMENT APY ADDRESS (ADRS)

¢/ INCREMENT THE OP ADDRESS

/INCREMENT THE 0 REGISTER

/ INCREMENT THE FPC

/INCREMENT TIME STATE REGISTER
/INCREMENY THE PROGRAM INQEX REGISTER
/LOAD THE A REG W]TH REG [N NEX? LOCATION
/LOAD THE FAC WITH REG IN NEXT LOCATION
/L0AD B RES WITH REG IN NEXT LOCATION
/LOAD MO REG WITH REG IN NEXT LOCATION
/LOAD O REG WITH RPG IN NEXT LOCATION
7L0AD OP ADDRESS WITW REC IN NEXT LOCATION
/LOAD FPC WITH REG IN NEXT LOCATION
/MOVE USER INDEX REGS YO PROG INDEX REGS
/NORMALIBE THE O REGISTER ‘

/STORE DATA IN PROGRAM INDEX REGISTER
/RESET EPM ENABLE

/SKIP IF FAC » 2

/SKIP IF FAC S GREATER THAN 2

/SKIP IF FAC ]S LESS THAN 0

/SAVE REG IN TEMP REG'

/SKIP 1F EPM MODE

/SET EPM ENABLE

/SHIFT B REG RJGHT USING SWIFT COUNT
/SHIFT 0 REG LEFT USING SWIFT EQUNT
/SHIFY REG 1 BlT EITHER DIREE&TION

/SKIP IF O REG = 2

/STORE IN ALSW AND EXTEND SIGN TO AMSW
/STORE I[N BLSW AND EXTENT SIGN TO BMSW
/SKIP IF ANSWER DOPS NOT GO TO MEMORY
/TYPE TEXT ]F TRACING PROGRAM (SR25 = 0)



g2z
2023
ag24
2025
2026
2@27

2930
2931
2032
eg33
2034
2035

2236
2037
gR40
Q41
po42
2043

BO44
0045
2046
2047
o@se
p@s1

1LY
o064
2062
0043
Pp64

g052
2053
2054
2855
2956
2e57

2053

ERROR WALT

/ REGISTER DEFINIT{ONS

OMSWs=
OLSW=
OLSW1is
oLSwW2s
OLSW3s
DEXTa

AMSW=
ALSWe
ALSWi=
ALSH2s
ALSW3s
AEXT=

BMSWa
BLSW=
BLSWiE
BLSW2»
BLSW3n
BEXTs

MQMSWS
MOLSWE
MOLSWin
MOLSW2e
MOLSW3P
MREXTS

TMSW=
TLSWs
TLSWie
TLSW2s
TLSW3s

ACEXPw
ACMSWs
ACLSWR
ACLSULs
ACLSwW2s
ACLSW3=

FACFR®

ORES

OREG+1
OREGe2
QREGe3
OREGe4
OREGe5

AREG

AREG»Y
AREG®¢
AREG#3
AREG»4
AREG#5

BREG

BREG+L
BREG+2
BREG*3
BREG+4
BREG#5

MQREG

MQREG#4
MQREG*2
MQREG*3
MQREG#*4
MQREGS

TREG

TREG#]
TREG#2
TREG+S
TREG#4

PFAC

PFACe]
PFAC#2
PFAC#3
PFAC+4
PFAC#S

PFAC#1

vees




Sw2

LITL)
LTTH
eg82
2003
0a04
2005
0086
ITY

2g20

2021
rooo
7402
4000
7732
7732
7733
7734
7735
7736
7737
4000
2000
4000
4100

o000
2000
0000
o000
o000
ooe0
oge0
p2e0
gpee

go20

58716/

ERROR HALT

REGS=
ERRQORs
HALT=
LOEXTs
CADSYs
STEPSWs
EXADDRs
ENTSYPa
EXSTPs
(of {o 1
CKOPw
LEFT=
RIGHTS
TESTs
OPERND=

OREGel
2202
7402
4000

DIALLD

CADSEL177+7600

CADSY
CADST#4
CADST¢2
CADST+3
CADSTe4¢
CADSTe3
4000
pooe
4000
4100

4eAPRw72 11187 PAGE 6

JesagoanansosvannonsnaBEGINNING OF PROGRAMaszsncsssvnospcassanndng

12 Y]

Te,
COMREG,
EPM,
PSTAY,
PIR,
PXP,

-CARY N,

»2d

|axXx OO as
=

JMP

BEGIN

/FOR USE BY START 2¢ SWITCH ON PDP=12

N4



rg21
2022
2923
2@24
ep25
2026
Bg27

Pp30
2g31
egs2
2033
234
2035

2236
037
8040
go4l
0042
2043

244
2045
2046
2047
0050
0081

og92
pg33
02%4
2255
2236
ITH

LT
261
2oz
noe3
2964
2o6e5

20082
egeo
2000
2pee
egep
goee
2gee

og00
2000
0000
0800
0200
0200

gQoo
eeRe
peeo
seae
gpee
pose

peap
egee
2000
gogoe
°000
o020

2009
peoe
geoo
oQee
eegee
2000

0000
oeee
coep
egee
peo0
P00

ERRQR WALT

CARQUT,
OREG,

AREG,

BREG,

MGREG,

PFAC,

TREG,

-

DlALig V@23 §=APRe72

/SIMULATED HARDWARE REGISTERS

2
2
2
2
2
2
2
2
2
2
)
2
2
2
2
2
2
2
2
p
2
P
2
e
?
2
2
2
2
?
2
2
2
2
e
2
2

/0 REGISTER

/A REGISTER

/B REGISTER

/MQ REGISTER

/FPP ACCUMULATOR

/TEMP REG

{1ie7

PAGE 7




2

2009
2000
o2
o000
2000
2000

o020
0000

200
epoR

pooe

0900

eoo0
2000
o000

2020

ERROR MWALT
PFPC, 2
2
OPAQR, ¢
2
PAPT, 2
¢
pPBASE, @2
e
X0ADR, 2
'
SAVOM, e
[}
]
(-]
-]
EMEM, ]
MMEM, 2
LMEH: ]
LMEML, @
LMEM2, ¢
LMEMY, @

DIAL1@ VEB3

¢=APRuY2 {1187 PAGE 8
/FPP PROGRAM COUNTER

/0P ADDRESS

/ADDRS
/BASE REGISTER (P® ABDRESS)

/FPP INDEX POINTER

)



2220
e2e1
2202
2203
2204
2205
8286
g2e7

0210
211
212
2243
8214
0215
9216
2i7
2220
8221
222
0223

2224
p225
2226
0227
2230
2231
8232
2233

22239

2000
2000
2080
2000
2900
oo
2000
2000

g2i1
2080
2000
TLT)
2909
2009
2000
2200
LI LT
TLT)
oo0p
2e0p

2o2e
opeg
ogae
2po0
zoee
g@ee
ooee
oeoe

ERRQR WALT

X0,
X1
X2,
X3,
X4,

X6,
X7

AAPT,
APY,

PX2,
PXL,
PX2,
PX3,
PX4,
PXS

PX4,
PX7,

SN mEmEan [ 4
3 P
- =

R R -R-R-BR-RoRo R R-N-B g

[CR-R-R-R-J. X 8. ]

_

4eAPRu72 {1i@7  PAGE 9

/PROGRAM INDEX REGISTERS

/APT USED WHEN NO ADDRESS

718 GIVEN WITH ,RY OR 'RF COMMANDS

/INDEX REGISTERS USED WITH ABOVE APT




SiZ

22%4
2235
2236
0237
2242
2243
2242
0243
B244
2245
p246
2247
2290
22%1
22%2
2293

2254
22%5
8256
02%7
2268
2261
8262
0263

2264

7320
1777/
3353
3776!
7604
7106
7740
5775/
47741
2432
2000
3776/
4773/
4772l
4265
5252

0260
7300
12%¢
3354
60832
4ar72!
42645
5654

56645

ERROR WALT

START,

BEGIN,
DOTEX,

KEYCK,

EXITWD,

CLA CLL
YAD

DCA

DCA

LAS

cLL RTL
SPA CLA
JMP

JMS

EOP

)

DCA

JMS

JMS

JMS

JUP

Lol

CLA cLl
TADQ

0CA

KCC

JMS

JMS

JMP 1

JMP 1

DIAL12 Vvedd

APTSAV
ocfwD
FPPRUN

STFPPe2
TYe

FPPRUN
TITLE
ASTER
WORD

KEYVCK
RETURN

ASTER
WORD
KEYCK

HORD

6=APRa72 111p7 PaGE 10

/GET LAST APT ADDRESS
/STORE FOR RERUN
/GLEAR FPP RUN FF
/GET SWITCR REGISTER

/SRp2 = ¢ ¢
/YES e RESTARY PRQGRAM
/TYPE END PRACE

/GLEAR PROERAM RUN FF

/TYPE PROGRAM TIILE

/TYPE AN ASTERISK {»)

/ALLOW INPUT FROM ¥TY

/PROGRAM SROULD NO? RETURN HERE

/GET TTY INPUY BETWEEN TIME STATES
/AND AFTER ERROR ?9PEONT

/GET RETURN ADDRESS

/SAVE FOR EX1? to PRACE

/TYPE AN ASTERISK le)
ZALLON TTY ;NPUT
/RETURN TQ TRABE

/LINK WITH YHiS MEMORY pAGE

Ty



SW2

0265
0266
0267
8270
8271
g272
p273
8274
8275
)
8277
0320
0381
2302
2303
0324
2305
2326
2387
0310
B34L
2312
8313

2344

2345
8316
2317
2320
2321

8322

0323
0324

2

7000
7300
3353
3382
6831
8271
6036
3381
1384
6046
6041
5277
6042
1371
7450
5770/
1367
7450
3665
1366
7450
5745/
1364
7450
5743/
1362
7630
5754
1381
1361
7740
s76p!

ERROR MWALTY

WORD,

READ,

DlALig

Ve 6uAPRe72 11§27 PaGE 11

/RECEIVE INPUT FROM TTY, ONE WORD AT A TIME,
/A CARRIAGE RETURN OR SPACE WILL EXIT BACK TO
/THE CALLING ROUTINE,

/ALY MODE DBOES A SPECIAL EXIT

2

cLA
DCA
DCA
KSF
JMP
KRB
DCA
TAD
TLS
TSP
JMP
TCF
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
TAD
SPA
JMP

Chi

!

cLd
!

CLa

0cHuD
ASEWD

.1'1‘
ASCCH
ASCCH
;’i
(e218

REY
(=23

WORD
(nis

oot
tei2

Rysou?
te

RETURN
ASECH
te24p

TREX]?

/CLEAR LINKING WORES
/WALIT FOR ?YY
/GET CHARABTER FROM TTV

/SAVE CHARKCTER
¢ECHO CHARICTER

/CHECK FOR SPECIAL CHARACTERS
/RETURN ?

/SPACE 1
/PERIQD ?
/RUBOYT ?

/ALT MQOE 9

/RETURN T0 SIMULATYION
/GET ASC!] CHARAETER

/CNTRL KEY ?
/YES = EX1® TO MONITOR




SW2

2325
2326
2327
2332
2334
2332
333
2334
B335
2336
2337
2340
P341
342
343
B344
p345
2346
2347
380

2391
2382
P33
2354

2335
2356
2357
2360
2361
2362
2363
0364
0365
8366
2367
2370
2371
8372
8373
2374
2375
2376
2377

1351
2357
3351
1352
2357
71086
7026
7096
1351
3352
1354
09386
3351
1353
2385
7404
7806
1351
3383
5271

eoop
2o0e
Bpep
1982

2777
o087
2077
5462
7540
2002
7125
7687
2413
7762
7755
0404
7563
7362
7367
6703
1002
1043
1042
24020

ERROR WALTY

TAD
AND
0CA
TAD
AND
RTL
RTL
RTL
TAD
0CA
TAD
AND
DCA
TAD
AND
RAL
RTL
TAD
DCA
JMP

ASCCH, @
ASCHD, 0
oCTHD,

RETURN. STPP

PAGE

cLi

cLl

Y

DIALLP

ASCCH
(77
ASCCH
ASGWD
(77

ASECH
ASCWD
ASECH
(7
ASECH
0CtWD
(737

ASECH
0CTWD
READ

vees

6=APRe72 11187 PAGE 12

/GET CHARACTER
/STRIP T3 6 BITS
/SAVE 6 B17 ASEII EHARACTER
/GET ASC1] WORD

/SAVE [AST CHARAETER

JMOVE TO LEFT HALF OF WORD

/INSERT NEW CHARACTER
/SAVE PACKED ASC!] WORD
/GET ASC1] CHARAETER
¢/EXTRACY O27aL DiGIT
/SAVE OCTAL DI6I?

/GET OCTAL WORD

/SAVE LAST 3 DIGiTS
/MOVE § DlGIT LEFY

/INSERT NEW Di61¢
/SAVE 0CTAL WORD
/GET NEXT BHARACYER

/SPECIAL RETURN ADBRESS



2429
2421
2402
2403

z404
2405
2486
0407
2410
o411
0412

2443

Baid

e4is
2416

2447
2420

B421.

0422
0423
2424

2425

2426
2487
0430
2431

2432
2433
2434
2435

” ERROR HWALT DIAL1D V023

47774 SA,
1776/
3775/
5774}

1373 RETY,
6046
6041
5206
72928
5772/

47971 noT,

1371 DOTCK,
3pie
1379
39y
1413
IR
1419
7450
5232
7943
1767/
7642
5220
5400

4786/ DOTERR,
3004
2020
8765/

/SET ENTER SINGLE STATE

JMS WORD
TAD 0CTWD
DCA ENFSTP
JMP DOYEX
TAD (212
TLS

TSF )
JMP 1o
TCF

CLA

JMP EXITWD
JMS WORD

6=APRe72 11187 PASE 13

ADDRESS

/ALLOW TTY INPUT

/GEY ADDRESS

/SET ENTER ADDRESS LOCATION
/EX]T

/INPUT FROM TYY WAS A EARRAIGE
/RETURN, ?YPE A LINE PEED

/EX1T WORD ROUTINE
/SET TTY RETURN FOR COMMAND

/BRANCH TO COMMAND ROUTINE

TAD (BRANCH
DCA 19

TAD (CNTRLSe!
DCA 11

TAD ! 1t

DCA T3

TAD ! 10

SNA

JMP DOTERR
ClA

TAD ASEWD

SZA CLA

JMP ;'Ia

JMP 1 TY
/COMMAND INPUY ERROR
JMS TYR

QMK

2

JMP BEGIN®Y

/ADDRESS OF CHARACTER TABLE
/ADDRESS OF ROUTINE TABLE

/GET ROUTINE ABDRESS
/SAVE ADDRESS

/GET CHARABTER SE?

JEND OF CHARAGTER TABLE ?
/;gs » [NPUT ERROR

/ )
/COMPARE WI%H TTV ASeiY INPUT
/COMPARE 1

/NO = TRY AGAIN

/YES = GO TO ROUTINE

/TYPE 11

/TYPE ® ANS RESTAR?




Swo

2436
0437
0440
0441
P442
0443
Padd
0445
B44s
YYY
2480
24%1

8452
0483
0454
2485

2456
2457
B460
2461
2462
2463
B4s4
0445

2466
8467
8470
2474
p472
2473
2474
2475

6556
7018
7629
5246
6554
6561
6557
5243
8552
7308
4764/¢
57741

4777/
1776
3763
SYY4/

1362
Init
4777/
1796/
6211
3411
6201
5260

17781
2361
1369
3900
477!
177s!
3400
5757/

ERRQR HALT

£EX,

EA,

LooP,

LobX,

FPRSY
RAR

SNL CLA
JMP
FPHLY
FMAINT
FPISY
JMP
FPICL
cLA CLL
JMS

JMP

0lALig VP83

,*5

.2

SEFRET
DotEX

/SET EXIT ADDRESS

JMS
TAD
DCA
JMP

WORD
0CctWD
EXADDR
DOtEX

/LOAD OPERAND TABLE

seAPRe?2 {1187 PAGE 14

/GET FPP STYATUS

/1S FPP RUNNING ?

/NO

/CPU FORCE EXIT
/ADVANCE TIMING UNTILL

ZEX]IT 1S COMPLETED
/CLEAR FPRai2

/SETUP RETURN
/EXIT RQUTINE

/ALLOW TTY INPUT
/GET ADDRESS .
/SAVE IN COMPARE WORD
/EXIT ROUTINE

/GET TABLE ADDRESS

/ALLOW TTY INPUT
/GET OCTAL WORE
/STORE IN PlELD §

/RESTORE DAYA FIELD
/GET NEXT WORD

/LOAD INDEX REGISYER (ENTERED FROM ,AS ROUTINE)

TAD (OPERND=Y
DCA 11
JMS WORD
TAD octwd
cOF 1@
DCA 1 1%
cor TR
JMP l"
TAD oCtwd
AND (7
TAD (PXD
DCA T
JMS WORD
TAD octwo
DCA ! TL
JMP AS»4

/GET OCYAL WORD

/EXTRACT INDEX REGISTER
¢/ADD ADDRESS OF INBEX RgG 2
/SAVE INDEX ADBRESS

ZALLOW TTY INPUT

/GET QCTAL ARGUMEN?

/SET INDEX REGYSTER

/G0 BAGCK 10 AS ROUTINE



Swe

2476
2477
2509
2501

2582
2583
2524
2585

2586
8507
2519
541
9512
0513
0514
2515
9546
2547
2520
2524
p522
9523
2524
525
2526
2527
2530
531
532
2533
n534
8535
9536
8537
2540
0541

47774
1776/
3756/
57747

3755/
3784/
47834
5782/

3755/
3754/
4753/
7200
1755/
6567
1781/
6585
7402
7200
138¢
3000
3001
1342
7840
3342
1342
6931
7440
4747/
6587
74ip
5746/
2001
5327
2009
5327
5347

ERROR HWALT

RA,

RY,

RF,

RFA,

RFB,

DliL1g VP83

/SET RESET SINGLE STATE

JMS WORD
TAD 0CTWD
DCA EXSTP
JMP DOTEX
/RUN TRACE MODE
DCA FSfeEPM
DCA PSYEPM
JMS STFPP
JMP INET

/RUN FAST MODE

DCA FSYEPM
DCA PStePM
JMS StEpp
CLA

TAD FSYEPN
LEWFT

TAD AAPT
FPST

HLT

cLA )
TAD (=@
DCA T

DCA e
TAD ACBIT
CMA

DCA ACRIT
TAD ACBIT
KSF

SKP

JMS KEYCK
FPIST

SKP )
JMP STARY
152 T2

JMP RFB
152 T

JMP RFB
JMP RFA

—

6eAPRa”2 {1i@7 PAGE 1%

ADDRESS

/ALLOW TTY INPUT

/GET OCTAL WORD

/SET EX]T COMPARE WORD
JEX]T

/RESET EPM START FLAG

/RESET EPM START FLAG

/SETUP TO STARY FPP

/START TRACE AND FPP N INIATE

/RESEY EPM START FLAG
/RESEY EPM STARY FEAG
/SETUP 70 START #p

/GET EPM STARY rtac )
/STARY IN £PM MODE IF PLAG IS SEY
/GET ADDRESS OF Ap¢
/FPP=12 STAIRT ERROA

/GET TIME GONSTAN?
/SET TIMER

/GET CONTENTS OF 81T PATTERN
/COMPLIMEN?

/RESTORE )

/LOAD BIT PATTERN

/CHECK KEYBOARD FLAG

/GET TTY INPUY

/1S FPPe12 FINISHES 1

/NO

/YES = EX]? .

/TIMEOUT BEFORE GOMPLIMENTING AC

/AC FLASHES ON AND OFF WHILE WAITING




Swe

2542

2543
2544

8545
2546
9547
p5%0
2551
0532
8553
0554
p585
8586
2587
2560
?561
9562
2563
0564
0565
2566
8567
9578
B571
8572
8573
0574
2575
8576
8577

-

2 ERRQR WALT

2020 ACBIT,

37450 €L,
5774/

7732
0234
0254
7760
v2ig
1046
1020
1044
1045
7735
0604
0224
ege7
4p77
7733
7354
0250
6703
B3%2
7336
6341
Y
p2i2
8254
7734
2353
8245
0600

2

DCA
JMP

PAGE

DIALLE VP23

STEPSW
DOTEX

6eAPRe72

i11e?

/CLEAR STEP SWITCH

7EX]IT

PAGE 14

y,



SW2 ) ERROR HWALT DlaLige vo23 §eAPRe72 11109  PAGE 17 .
/ASSEMBLE AN FPPel2 PROGRAM
2620 1377 AS, TAD (TEST /GET BUFFER ADBRESS
2ep1 3262 DCA ASPNTR ‘ /SET POINTER
eep2 1376 TAD (COF 2 /ASSEMBLE IN FIELD 1
2683 3233 DCA ASPLD )
PB4 1775/ TAD ASECH /GET ASCI] CHARACTER
2605 1374 TAD te215 /SUBTRACT RETURN o
B626 7640 SZA CLA /WAS INPUT TERMINAYED B8Y A RETURN
2687 5216 JMP ASGET /NO = GET NEXT WORD
2610 4773 JMS ASC /CONVERT ABDRESS 10 ASE1!
2611 0662 ASPNTR
#ei2 2710 ASADDR
0613 4772/ JMS TYPNCR /TYPE ADDRESS
Pel4 2710 ASADDR
2645 0000 ) .
D616 4771/  ASGEY, UMS WORD /ALLOW TTY INPUT
2617 1770/ TAD ASCWD /GET ASCI! WORS
2620 0387 AND (7700 /EXTRACT LEFT CHARACTER
Pe21 1367 TAD teg100 /SUBTRACT "an
P622 74%p SNA ] ZINPUT & AC ?
2623 5230 JMP LDAC /YES » LOAB FAC IN APT
2624 1366 TAD (=2700 /SUBTRAGT nxm
2625 7450 SNA ] /INPUT & X 9
2626 5765/ JMP LobBX /YES w» SET INDEX REG!STER
R627 1364 TAD (e2200 /SUBTRACE
2630 76%0 SNA CLA /NEW LOCATION ¢
2631 5277 JMP ASLOC /YES » SEY Locliign COUNTER
Pe32 41743/ TAD octwo /NO = INPU? 18 DAY
2633 s2iy ASFLD, cCOF 10 /CHANGE DATA PIELD
2634 3662 DCA 1  ASPNTR /STORE DATA
0635 4201 cOF o0 /RESTORE DATA PIELD
B636 2262 152 ASPNTR /INCREMENT POINTER
2637 5204 JMP AS+4 /POINTER 198 OK B
2640 1233 TAD ASFLD /POINTER OVERFLOWES FJELD
Podl 1362 TAD (10 /INCREMENY FIELD POINTER
0642 0361 AND (70 /EXTRACY F;ELD Bits
0643 7450 SNA /OVERFLOW *0 FYELD © ?
PYYER I ITL JMP DOYTERR /YES = ERROR
2645 1357 TAD (COF /0K » MAKE CDF INSTRUCTION
—= 0646 3233 DCA ASFLD /MODIFY PROGRAM

2647 5204 JMP AS+4 /YES = TYPF POINTER




SWe 2 ERRQR WALTY olaLie Vveos 6sAPRe72 {1127 PAGE 18

/LOAD FAC IN APT (ENTERED FROM AS COMMAND)

2650 1356 LOAC, TAD (APT#4 /ADDRESS OF FAC
2651 3pii oCA 11

0682 1355 TAD (=3 /WORD COUN?Y

2653 3000 ncA Ty

2684 4771/ JMS WORD ZALLOW TTY INPUT

0655 1763/ TAD OCTWD /GET QCTAL WORD

26856 34l DA 1 11 /STORE IN AC

2657 2000 152 Ty '

P6sp 5234 JMP e \ /GET NEXT WORD

Poe1 5204 JMP ASe4 /G0 BACK T0 AS ROUTINE

2662 2000 ASPNTR, 2

/SET SPECIAL SKWIFT

2663 4771/  SH, JMS WORD /ALLOW INPQT FROM TTY

pes4 1770/ TAD ASEWD /GET ASCI! WORD

0665 7640 SZA CLA /WERE ANY EHARACTERS INPUT 7
2666 7240 STA A /YES = AC & 7777

%647 3322 DCA SHFLAG /SET OR RESET SHIFY FLAG
pe70 1763/ TAD octwD /GET QCTAL INPUT

ge71 3323 DCA SHPCNT /SET SPECIAL SHIPY COUNY
0672 3754/ JMP DOTEX /EXIT

/SET THE COMMAND REGISTER

2673 4771/ €M, JNS WORD /ALLOW TTY INPUT
2674 1763/ TAD 0CtWD /GET OCTAL WORD
2675 3002 DCA COMREG /SET COMMAND REGEISTER
2676 5784/ JMP DOtEX /JEXIT
/CHANGE ASSEMBLY LOCATOR
2677 1763/  ASLOE. TAD octwD /GET FIELD DESIGNAtOR
2700 0383 AND (7 /EXTRACT LASY D161t
2701 7104 CLL RAL /MOVE T0 BITS 6«8
0702 7006 RTL
2703 1357 TAD (COF /CREATE CDPF INSTRUETION
0704 3233 DCA ASFLD /CHANCE AS ROUTINE
2705 4771/ JMS WORD 7ALLOW TTY INPUT
2706 1763/ TAD 0CTWD /GET NEW ABDRESS
2707 3262 DCA ASPNTR /SET POINTER
2740 5204 JMP AS+4 /RETURN Y0 AS ROUTINE
0741 0000 MFLD, 2 /THESE 2 CONSTANTS ARE USED BY
0712 0R00 SAVMEM, @ /ANQTHER ROUTINE ( CMEM1 )



8713
2714
8715
2746
8747
2720
8721

8722
p723
2724
B725
B726
8727
2730
2734
2732
2733
2734
2735
2736
2737

078
8782
0783
0784
8755
07586
2787
0760
2761
8762
2763
0764
0765
766
2767
9770
8773
8772
0773
8774
f778
8776
8777

2020
7338
3752/
7201
3751/
4771/}
5743

ogee
2220
2089
2002
20089
2000
2000
pooo
peoR
cooe
2200
L)
gense
pooe

1044
1045
oooy
9251
7775
g2i5
6201
2432
2078
oeig
#2353
5600
P466
5100
7780
2382
p265
7143
7154
7563
2351
6211
4000
1000

ERRQR WALY DlaLip vRO3
STEPM‘ 2

CLA STL RAR

DCA FSTEPM

CLA 1AC

DCA PSTEPM

JMS WORD

JMP 1 STEPM

/FLIP FLOPS = TEMPORARY

SeESeoe oo

PAGE

6wAPRe72 {1107 PAGE 19

/START IN EPM MQDE

/AC = 4222

/STQRE IN START WORD

/AC = D@0y

/STORE IN PROGRAM START WQRD
/ALLOW TTY INPUT FOR NEXT ARGUMENT
/RETURN

LOCATIONS « CONSTANTS

/SPECIAL SWIFY FLAG
/SPECJAL SRIFT COUNT

JFPP SH!F;cCOUNTER

JEXIT SWITEH '
/GENERAL PURPOSE FLIP PLOPS

/PROGRAM STATE GENERATOR

VERF L ON .
$gGNQR§ UNBERFLOW PLIP FLOP




S

1000
1901
1902
1203
1084
1905
1286
1097
1040
1911
1942
1213
1844
1215
1946
1017
1020
1921
1922
1023
1824
1925
1926
1927
1930
1034
1032
1233
1034
1235
1236
1237
1049
141

i1ge2
1943
1044
1245

2523
47771
6552
3903
3rre!
1002
6583
2375
3972
1374
3773/
1372
377/
1372
3767/
1366
3745/
37641
1763/
1362
7650
4761/
1760/
748p
1365
37871
3786/
1787/
3242
7240
3243
3004
4755/
5600

2000
2o0p
pooe
2000

ERRQR HALT

STFPP,

APTSAV,
FPFRQNQ
PSTEPM,
FSTEPM,

/SETUP YO STARY THE FPP

RY#1
JMS
FPICL
DCA
DCA
TAD
FPCOM
AND
0CA
TAD
0CA
TAD
DCA
TAD
DCA
TAD
DCA
0CA
TAD
TAD
SNA CLA
JMS
TAD
SNA
TAD
DCA
DCA
TAD
DeA
STA
ncA
DCA
JHS
JMP 1

[CRC RN

DlaLi2 V293

WORD

EPM
CSTATE
COMREG

(7
PAPT
(TEST
APYey
(PX@
APY+2
(OPERND
APYe3
(ﬂ$01
AP
APted
ASZWD
(=3

STEPM
0CTWo

(APT
AABY
STEPSW
AAPY
APYTSAV

FPPRUN
PSTAT
TITLE
STFPP

S=APRe72 11187 PAGE 20

JENTERED WITH A JMS

ZALLOW TTY !NPUTw

/CLEAR THE FPPe1d

/CLEAR EPM CONTROL REGISTER
/CLEAR PROGRAM STATE GENERATOR
/GET YHE COMMAND REGIS?ER

/SET THE FPP«12 EQMMANS REGISTER
/EXTRACT FIELD BITS

/SET PROGRAM ADRS PIELD BIYS
/GET ADDRESS QF FPP INSTRUCTIONS
/SET FPC IN PROGRAM APT

/GET INDEX POINTER

/SET INDEX POINTER [N APT

/GET ADDRESS OF OPERANS TABLE
/SET BASE ADDRESS IN APY

/GET FIELD BITS

/SET APT FYELD BITS )
/CLEAR OP ADDRESS IN aPY

/GET ASCI! INPOT

/SUBTRACY ESElY wge

/START IN EPM MOBE ?

/YES = SEY EPM MODE

JGET TTY INPUT

/1S 17 goge .

/YES = GEY ABDR OF PROBRAM APT
7SEY APT ABDRESS

/CLEAR SINSLE STAtE SwifCH

/SAVE APT IDDRESS
/SET PROGRAM RUN PP

/CLEAR STATUS WOR
/SYNC THE O REGISTERS
/JEXIT

-
]

N J/
.



~

SWa

1046
1247
1250
1881
1952
1953
1054
1985
1086
1057
1062
1061
1962
1063
1064
1065

1066
1067
1070
1074
ie72
1973
1074
1975
1076
1077
1100
1101
1102
1103
1104
1185
1106
1107
1140
1141
1142
1143
1114
1145
1116
1117

47541
7612
5254
1353
47524
2020
17874
3973
1244
3023
1245
6567
4563
6561
72089
1787/

6555
7619
5274
49841
2p21
478/
45631
3039
1039
2375
3066
1039
pi2
7019
2375
39%6
1030
7012
7642
7042
2375
3074
4555
4575
37471
3746/

ERRQOR WALT DIALLO
/) FPP FLOWS
INIT, JMS MSTATE
SKP €LA
JMP Y}
TAD (INIT#L
JMS ERR
ERROR 20092
TAD AAPT
DCA PAPT#Y
TAD PSTEPM
DCA EPM
TAD FSTEPM
LSHFT
ENTER
ENINIT, FMAINT
eLA )
TAD AAPT
INIT2, FPST
SKP CLA
JMP s o4
JMS TYR
STRTER i
JMS KEYCK
GETAPTY
DCA AMSH
TAD AMSHW
AND t?
DCA PFiC
TAD AMSHW
RTR
RAR
AND (7
DCA XOADR
TAD AMSW
RTR
RTR
RTR
AND (7
DCA PBASE
INCAPT
CAPT
DCA cKQ
DCA CKOP

voes

—_~—

6=APRa72 {1127 PAGE 20«4

/JCHECK STATES

/TIME STATE ERROR

/TIME STATE GENERATER S 0K
/GET PC FQR ERROR TYPEOUT

¢ STATE ERROR €OBE

/GEY ADDRESS OF APt

/SET APY COMPARE ABDRESS
/GET PROGRAM START WORD
/SET PROGRAM EPM STATUS
/GET FPP START WORB
/LOAD FPP STATUS WORD
/TYPE ENTER INITIATE
/SET FPP MAINT MODE

/GET ADDRESS OF Aipt

/STARY FPP *
/FPP DID NOT STAR?

/FPP START ERROR_

/TYPE ERROR MESSAGE
/WAIT FOR REYBOARD INPUT
/OUTBRK USING ADAS

/MB TD AMSW

/AND PIELD Btfs

/FIELD BITS oOF rﬁgt
/YES=GET PIELD BIfS

/FIELD BITS OF INDEX PDINTER
/GET FIELD BI?S

/FIELD BITS oF P& ADDR

/ INCREMENY ADRS

JCHECK APT o
/CLEAR CHEEK O FLAG ,
/CLEAR CHECK OP ADOR FLAG




/ FPP FLOWS

1120
1121
1122
1123
1124
1125
1126
1127
1130
114
1132
1133

1134
1135
1136
1137
1142
1141

1145
1146
1147
1150
1151
1132
1183
1154
1155
1186
11%7
1160
1161
1162
1163
1164
1165
1166
1167
1172
1171
1172
1173
1174
1175
1176
1177

~

4562
4561
3931
4543
2030
4555
4575
4542
pga2
1074
3067
5334

4562
4561
3977
4585
4995
57451

1209
77%7
7736
22%4
6703
6707
1047
85{6
7347
7732
pie
9353
2743
7773
23%2
2215
paiy
2101
8244
4100
2213
9224
p2i2
4000
0007
2731
p265
1200

DIALLD

INITE,

INIT2,

vees

FSTEP
GETAPTY
DCA
LOADO}

INCAPRTY
CAPT
LOADOP)

TAD
DCA
JMP

FSTEP
GETAPTY
DCA
INCAPT
CAPTY
JMP

PAGE

S=iPRe?2

ALSHW
AREG

OREG

OPADR#{
PFPCe+y
INfT2

XBADR#{

INITS

11187  PAGE 21

/STEP TO SYATE
/QUYBRK USING ADRS
/MB TQ ALSW

/A 70 0

/INC ADRS
/CRECK APT ADDRESS
/9 70 OP ABDR

/QP ADOR Yo FPE
/G0 TO STATE 2

JSTEP T0 STATE 2
/0UTBRK USING ADRS
/MB TO X8 ADDR
/INC ADRS
/GHECK APT ADDRESS
/G0 Y0 STATE 3

N

o



’!l%

12

/ FP® FLOWS

1222
1271
1222
1223
1224
1225

1206
1207
12i0
1211
1212

1213
1214
1215
1216
1247
1220
1221
1222
1223
1224

1225
1226
1227
1230
1231

1232
1233
1234
1235
1236

4562
4561
3p78
4555
4555
4575

4562
4561
3@52
4555
4575

4562
4561
3232
4555
453p
5247
4555
4575
47771
4527

4562
4561
@32
4555
4575

4562
4561
3033
4555
4575

DlALiD

INIT3,

INIT4,

INITS,

INITSE,

INITSY,

veas

FSTEP
GETAPT
DCA
INCAPT
INCAPT
CAPY

FSTEP
GETAPT
DCA
INCAPT
CAPT

FSTEP
GETAPT
DCA
INCAPT
SERM
JMP
INGAPT
CAPY
JMS
SEPMEN

FSTEP
GETAPY
0CA
INCAPT
CAPT

FSTEP
GETAPT
DCA
INCAPY
CAPTY

6=APRu72

PBASE+4

ACEXP

AMSW

INITS

8§t

ALSWL

ALSW2

——,

11107 PAGE 22

/STEP T0 STATE 3
/QUTBRK USING ADRS
/MB YO P2 ADDR
/INC ADRS

/INC ADRS

/CHECK APT ADDRESS

/STEP TO STATE 4
/QUTBRK USING ADRS
/SAVE FAC PXPONENT
/INC ADRS

JCHECK APT

/STEP T0 STATE 5
/0UTBRK USING ADRS
/MB TO AMSW

/INC ADRS

JEPM?

/ND « GO TO STATE &
/YES » INC ADRS
/GHECK APY ADDRESS
/1 TO SPECYA| STite
71 TO EPM ENABLE

/STEP T0 SPECIAL STATE ¢
/OUTBRK USING ADRS

/MB TO ALS &

/INC ADRS

/CHECK APY ABDRESS

/STEP YO SPECIAL STATE &
/OUTBRK USING ADRS

/MB TO ALS 2

7INC ADRS

/CHECK APT ADDRESS




/ FPP FLOWS

1237
12490
1241
1242
1243
1244
1245
1246

1247
129%¢9
1254
1252
1293
1254
1295
12%6

12%7
12640

)

4562
4561
3934
4565
4565
4565
4575
47764

4562
4575
4561
3231
4543
2039
4546
Bgr2

4542
5261

nDiALIg VveEB3

INITS52, FSTEP

INITs,

INEND,

GETAPT
DCA
DECAPY
DECAPT
DECAPT
CAPT
JMS

FSTEP
CAPT
GETAPTY
DCA
LOADO}

LOADAG)

MOVEYX
JMP

6=APRe72

ALSH3

ALSW
AREG

OREG

FEtCH

11187 PAGE 23

/STEP TQ SPECIAL STATE 2
/QUTBRK USING ADRS

/MB TQ ALS3

/DEC ADRS

/0EC ADRS

/QEC ADRS

/CHECK APT ADDRESS

/8 YO SPECIAL STATE

/STEP T0 STATE 6
/CHECK APT ADDRESS
7QUTBRK USING ADRS
/MB TO ALSW

7A 10 0

/0 TO FAC PRACT]ON

/SET PROGRIM INDEX REGISTERS
/RETURN TQ CONTROL PROBRAM



~

/ FPP FLOWS

1261
1262
1263
1264
1243
1266
1267
1270

1274
1272
1273
1274
1275
1276
1277
1300
1301
1302
1303
1324

130%:

1306
1307
1319
1341

1312

1313
1344
1345
1346

1347

1328

1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1335
1336

4563
4574
4572
6567
3775/
32927
37741
4535

4562
4579
4571
4587
5205
4552
1145
4522
1852
4521
4577
1095
2373
748g
5772/
1371
7640
5347
4799/
7240
37671
5766/

4562
1005
7106
7486
7280
1005
2365
7430
2364
4522
4545
2830
4576
4545
2022
4576

DlALLZ

FETCH,

FECH®,

FECH1,

vga3

ENTER
CLRA
CLRB
LSHFTY
DCA
DCA
DCA
REPMEN

FSTEP
tLRO
CLRMQ
GETPC
BCA
INCPC
TAD
STORA
TAD
STORB
AMBO
TAD
AND
SNA
JMP
TAD
SZA CLA
JMP
JMS

. STA

DCA
JMP

FSTEP
TAD
cLb R;L
cLL RIL
cLA

TAD

AND

SEL

AND
STORA
LOADBI

APBO
LOADBI

APBO

6eiPRa72

SHREG
CARYIN
MDFLAG

PIR
t2?
ACEXP
PIR
(602

FEND
(w400

FEGHL
SETSTS

FLiGL
FESK34

PIR

PIR
(1%7

(7
AREG

OREG

111a7 PAGE 24

/TYPE ENTER FETCHW

/CLEAR A REG

/CLEAR B REG

/ZERO FPP SHIFT REGISTER
/BERD PROGRAM SHIF? REGISYER
/CLEAR CARRY IN FP

/CLEAR MULTY OR DIV FLASE

/8 Y0 EPM ENABLE

/STEP T0 FETCH STAYE @

/CLEAR MO .
/QUTBRK USING PPE

/STORE IN PROGRAM INST REG
/INCREMENY PROGRAM FPC
/SET A REG = 23

/SET B REG s FAC EXPONENT
/STORE LSW AND EXTEND SIGN
/A MINUS B TO 0 REG

/GET FPP INSTRUCTION
/EXTRACT BITS 3 AND 4
/SPECJAL INSTRUCTION?
/YES=END OF FETCH

/00UBLE NOR? ;ng
/NC=GO T0 STATE
/SET STATE 3

/SET FLAGL FOR DOUBLE WORD INST,

/GET INSTRUCTION .
/SAVE BIT PIR3 IN tHE LINK

/GET INSTRUCTION

/GET BITS Seil

/BIT 3 = 19 -
/YES=EXTRAEY BITS 9=i1
/FIR 5=41 OR 9+11 %0 ALSW

/MOVE A T0 B FOR ABD (A+4 T0 0)

/A PLUS B 70 0 REG
/0 10 B

/A PLUS B T0 ORES




/ TPP FLOWS

1337
1349
1341
1342
1343
1344
1345
1346
1347
1350
1351
1352
13%3
13%4
1385

1386
1361
1362
1363
1364
1365
1366
1367
1372
1371
1372
1323

1374.

1375
1376
1377

4562
4547
7922
4545
2874
4576
4542
p922
1005
2363
7640
5762/
6556
7710
5762/

5761
1400
14{1
o400
poe?
2177
1427
2726
6250
7400
1621
g6do
2737
2724
7525
7346
1400

DlALLR

FECH2,

veas

FSTEP
LOADA}

LOADBJ

APBO
LOADOP|

TAD
AND
SZA cLA
JMP
FPRST
SPA CLA
JMP

NRAGE
JMP 1

PAGE

69 APRe72

OREG
PBASE

OREG

Plr
(480

FECH24

FECH24

(,+20087600

11187  PAGE 25

/STEP TO STATE 2
/0 TO A

/P8 ADDR To0 B

/A PLUS B %0 O
/0 TO OP ABDR

/GET INSTRUCTION
/EXTRACY BIT 3
/B17 3 » 119
/YES=INC OP ADDBR
/GET FPP STATUS

/DOUBLE PRECISION?

/YES=]NC QP ADBR

f"“\

\ 4
N
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/ FPP FLOWS

1427
1401
1482
1403
1404
1405
1406
1487
1410
1441
1412
1413
1414
1415
1416
1417
1420

1421
1422
1423
1424
1425
1426
1427
1430
1433
1432
1433
1434
1435

1436
1437
1440
1441
1442
1443
1444

1825
2377
1376
7450
5211
1377
7450
8211
1376
7640
5214
4554
1005
0375
7650
5774/
5221

4562
45890
2373
3044
45%4
3172}
1005
2371
7112
7040
4322
4545
I

4562
1792/
7640
5244
4569
3945
372!

nlaLio

FECH24,

FECHY,

FECH34,

FECHA4,

V223

TAD

AND

TAD

SNA

JMP

TAD

SNA

JMP

TAD

SZA CLA
JMP
INCOP
TAD

AND

SNA CLA
JMP

JMP

FSTEP
GETOP
AND
DCA
INGOP
DCA
TAD
AND
CLL RTR
RAR
STORA
LOADB}

FSTEP
TAD

S2A CLA
JMP
GETOP
DCA

DCA

6=APRw?2

PIR
(7200
(=3000

FECH24
(eigoo

FEGH24
(e3000

o

PIR
(400

FEND
FEGHS

(7
MQNSH

FLAGY

PIR
(70

XBADR

FLAGY
x. *3

MQLSW
FLAGYL

—

11107 PAGE 26

/GET INSTRUCTION
/EXTRACT QP €OOE

¢/FDIV?
/YES=INC 0P ADBR

ZFMULY
/YESeINC QP ADDR

/FMULMT

/NO«DO NOY INC 0P ADOR
/INC OP ADDR

/GET INSTRUCTION
/EXTRAGY BIT 3

/BIT 3 = Q%

/END QF FEYCH

/NO = GO YO STATE ¢

/STEP TO STATE 3

/QUTBRK USING OP ABDR
/EXTRACT BITS 9«14
/MB9=1l TO MAOMSHW

/CLEAR FLAB {
/GET INSTRUCTION
ZEXTRACT BITS 68

/FIR 6=8 7O ALSW = @ TO AMSW
/%0 ADODR T8 B

/STEP To STATE 4
/GET DOUBLE WORD FLAG
/DOUBLE WORD INSTRUCTION 1
/YES = NO OUTBREAK

/QUTBRK USING BF ABDR

/MB TO MOLSW
/GLEAR DOUBLE WORD FLAG




7 FPP FLOWS BlALig V@83  6=APRe?2 11187  PABE 27

1445 4576 FECH42, APBO /A PLUS B 10 O
1446 4542 LOADOP| OREG /Q TO OP ADDR
1447 0022
1452 4579 CLRO /0 TO 0 REEG
1451 1005 TAD PIR /GET INSTRYCTION
1452 0372 AND (170 /EXTRACT BITS 5e8
1453 7106 cu.l RTL
1434 7@06 RTL
1485 7006 RTL
14%6 7470 SZL SNA /FIRS &= 8 KND FIR 68 NE @7
1457 5262 JMP 3
1460 47671 JMS SEYSTS /YES=SETUP FOR STA®E 6
1461 5275 JMP FECH® /G0 TO MAJOR STATE &
1462 7040 RAR
1463 7640 SZA CLA /FIR 5=8 & @7
1464 5267 JNP ;og o
1445 4764/ JNS SE¥STS /YES=SETUP FOR MAJOR STATE 7
1466 5324 JNP FEEN? /G0 TO STATE 7
1467 4562 FECHS, FSTEP /STEP TO STATE 5
14%0 455¢ INCX
1471 41005 TAD PIR /GET INSTRUCTION
1472 08374 AND (72 /EXTRACT BITS 68
1473 7682 SNA CLA /F1R6eB & #7
1474 5245 JMP FEGHSw2 /YESSSETUP FoOR S¥a%c 7
1475 4562 FECH&, FSTEP /STEP T0 STATE 6
1476 45%¢ GETX /OUTBRK USING OP ABDR
1477 3934 DCA ALSW /MB TO ALSW
1560 30%2 DCA AMSK /0 TO AMSW
1584 4545 LOADB} AREG /A TO B FOR ADD tA$A TD 0)
1502 0030
1503 45% APBD /A PLUS B Y0 O
1504 1002 TAD COMREG /GET COMMAND REGISTER
15e5 77i0 SPA CLA /FLOATING POINT MOBE?
1586 53%{2 JMP .4 /N0
1587 4545 LOADB} OREG /0 TO B
15{p o2@22
1541 4576 ARBO /A PLUS T0 0O
1512 4530 SEPM ) /IN EPM MOBE?
1543 5324 JMP FECHY /NO GQ 10 STATE ¥
1544 4765/ JMS ss¥ /1 TO SPECYAL STATE
1545 4562 FECHs@, FSTEP /STEP TO SPECIAL STATE o
1516 4545 LOADB} OREG /0 TO B FQR ADB SINCE ! CAN/T
1517 0922
1529 4547 LOADA} OREG /0 TO A
1521 0022
1522 4576 APBO /A®B MERE # A¢A N THE FLOWS
1523 4764/ JMS RSt /8 TO SPECIAL STATE
1524 4562 FECHY, FSTEP /STEP TQ STATE ?
1525 4547 LOADAI MQREC /MO TO A
6 0044 N

N /



~

/ Fpo FLOWS

1527
1532
1531
1532
1533
1534
1535
1534
1537
1542
1544
1542
1543
1544
1545

1562
1563
1564
1565
1566
15¢7
1572
1571
1572
1573
1574
1575
1576
4577

4545
2922
1085
2363
7640
5782¢
4557
3031
1005
2373
3230
4545
g022
4552
5762/

1600
2200
7525
7546
6257
6241
#1720
2079
8726
gee7
1621
2400
Se00
7800
1600

nlaLig vees
LOADB}

TAD

AND

SZA CLA
JMP
GETPC
nCaA

TAD

AND

DCA
L0ADBI

INCPC
JMP

PAGE

624PR272

OREG

PIR
(202

FEER72

ALSW
PIR
(7
AMSW
OREG

FECH72

—_—,

11187  PAGE 27-1
/0 10 8B

JGET INSTRUCTION
/EXTRACY BIT 4
/F1R4sY )
/YES=GO TO STATE 742
/QUTBRK USING FPE
/MB TO ALSW

/GET INSTRUCTION
JEXTRACY BITS 9miy
/FIR $viy YO AMSW

/0 10 B

/INC FPC




/ FPP FLOWS

1600
1601
1682
1683
1604
1605
1606
1687
1610
1611
1642
1613
1614
1645
1616
1647
1620
1624

1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1680
16514
1652
1653
1684
1655
1696
1687

( )
/
~ /

4576
4542
0022
1002
7740
5221
1005
2377
1376
7459
5220
1377
7452
5220
1376
7650
4534
5222

7300
3775/
3794/
3793/
3pe0
3001
1005
2372
7640
5791/
1005
2377
1372
7420
5260
7659
8767/
4563
4562
4587
3031
1005
2366
3030
4543
P03
4542
P22
4552
5765/

DlALiR

FECHY72,

FECH?3,
FEND,

EXEC,

PROCES,

SPECY,

TRAPED,
TRAPT,

vees

APBO
LOADOP)

TAD

SPA CLA
JMP

TAD

AND

TAD

SNA

JMP

TAD

SNA

JMP

TAD

SNA CLA
INCOP
JMP

CLA CLL
0CA

DCA

DCA

DCA

DCA

TAD

AND

SZA CLA
JHP

TAD

AND

TAD

SNL

JMP

SNA CLA
JMP
ENTER
FSTEP
GETPC
DCA

TAD

AND

0CA
LOADO)

LOADOPJ

INCPC
JMP

beAPRe?2

OREG
COMREG

FEND
PIR
(7000
(=3200

FECH73
(=i000

FECH?73
(w3200

EXEC

FLAGL
FLAG2
FLAGS
§
2
PIR
(600

ARITH
PIR
(7800
(e2000

SPece
JXN

ALSH
PIR
(7
AMSY
AREG

OREG

EXITY

11107  PAGE 28

/A PLUS B8 Y0 0
/0 TO OP ABDR

/GET COMMAND REG
/0, P, MODE ? )
/YES « END OF FEtCH
/GET INSTRUCTION
/EXTRACY OP CODE

/FDIVY ,
/YESeINC 0P ADOR

JFMULY ,
/YES=INC QP ADDR

/FMULM? /
/YES=INC QP ADBR
/GO TO EXEEUTE

/EXECUTE SKIP CHAIN
/CLEAR PLAGS AND TEMP LOCATIONS

/GET !NSTR?/?!QN.R!G
JEXTRACT BITS 8e4

/ARITHMETIR INSTRYBTIONS
/PROCESS SPEEIAL INSTRUCTIONS
/GET OP COBE ,

/UNICH SPECIAL FORMAT?
/SPECIAL FBRMAY
/JXN?

/YES o
/ENTER TRABPED INSPRUCYIONS
/STEP TO SPTATE 1

/OUTBRK USING FPE

/MB TO ALSW

/GET INSTRUCTION REG
/EXTRACT BITS 9=i1

/FIR9s11 10 AMSH

/A T0 0

/0 TO OP ADDR

/INC FPC
/G0 TO EXIT



~

/ FPP FLOWS

1660
1681
1662
1663
1664
16645
1666
1647
1670

1671
1672
1673
1674
1675
1676
1677
1708
1701
1702
1703
1704
17058
1706
1707
1710
1741
1742
1743
1744

7322
1825
02364
7450
5763/
7104
7006
7420
5315

1362
7710
5277
4517
7090
5761/
1005
2360
7110
7042
7040
3900
13587
3991
2001
2080
5327
1483
3001
5404

DIALLD

SPEC2,

SPEC21,

veas

CLA CcLL
TAD
AND
SNA
JMP
CLL RAL
RYL
SNL
JMP

TAD

SPA CLA
JHP
TRACE
NOP

JMP

TAD

AND

cLL RAR
RTR

CMA

DCA

TAD

peA

1582

182

JMP

TAD
DCA

JMP

&wAPRe72

PIR
(7772

SPEC3

SPEC20

(ei4p0
o

FETCH
PIR
(170

Ty ‘
(INS21el
T2

Te

TL

Jud

T2

T2

Te

114127 PAGE 29

/SPECIAL FORMAT 2 INSTRUCTYIONS
/GEY INSTRUCTIONS

/SPEC FMAT 2 OR 3
/SPEC FMAT 3

/0P COOE @ OR 1
/0P CODE @

/NOP?

/NO

/YES=TRACING PROGRAM?
/YES=TYPE NOP

/G0 TO FETEM

/GET INSTRUCTION
/EXTRACT EXTENSION

/RIGHT JUSTIPY
/NEGATE

/GET ADDRESS OF INSTRUETION TABLE
/FIND INSTRUCTION

/GET INSTRUCTION ABDRESS




/ FPP FLONWS

1745
1716
1717
1729
1721
1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
1740
1744
1742
1743
1744

17%¢
1754
1792
1783
1794
1755
1786
17%7
1760
1761
1762
1763
1764
1765
1766
1747
1770
1771
1772
1773
1774
1775
1776
1777

7112
7912
7812
70431
7001
745D
5786/
7001
7450
5785/
7901
74%0
5784/
7001
7081
7450
5783/
1352
7459
5731/
7904
76%0
L AT L
5274

5200
4114
2093
5354
4500
4330
4142
7346
2170
1261
6400
2000
7790
2427
p007
4537
4000
2030
2600
2730
2727
2726
5000
7000
2000

DIALIZ veas

SPEC22, CLL RTR
PYR
RTR
cla
1AC
SNA
JMP
1AC
SNA
JNP
1AC
SNA
JNP
1AC
1AC
SNA
JuP
TAD
SNA
JNP
1AC
SNA CLA
JNP
JNP

PAGE

6wAPRe?72

FALN

FATX

FXTA

FStE
(3

FLOX

ADDX
SPEC21¢3

14107  PABE 32

/ALIGN INSTRUCTION
/ATX INSTRUCTION

/XTA INSTRUCYION

/STARY E

/LDX INSTRUCTION

/ADDX INSTRUCTION
/NOP
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/ FPP FLONWS DlaLie vao3 6=APRe72 11187  PAGE 31
2272 1985 SPEC3, TAD PIR /SPECIAL FORMAT 3
2gry 2377 AND (7 JEXTRACY BITS 9=
2092 7041 ClA /NEGATE
2923 7459 SNA
2084 57767 JMP EXiT JEXIT
2205 7901 1AC
2006 745p SNA
2ge7 5775 JMP FPAUSE /PAUSE
2010 7001 1AC
2911 7450 SNA
2gi2 57744 JMP FCLA /FCLA
2913 7901 1AC
2044 7450 SNA
2815 57173/ JMP FNEG /FNEG
2016 7901 1AC
2817 7482 SNA
2020 5772/ JMP FNORM /FNORM
2p2y 7903 1AC
2022 7452 SNA
2g23 5771/ JNP FS*r /STARY F
2924 7001 1AC
2028 7452 SNA
2826 5779! JMP FStD /START D
2827 5767/ JMP JAE /JAC
2030 1805 ARITH, TAD PIR /GET INSTRUCTION
2931 0386 AND (7800 /EXTRACT 0P €OBE
2032 7106 cLl RTL /RIGHY JUSTIFY
2833 7826 RTL
2034 7040 cMA /NEGATE®Y
2g35 3000 DCA T /SAVE MINUS OP coODE
2036 1082 TAD COMREG /GET COMMAND REG
2037 7004 RAL /0 P, BIT ?0 LINK
2040 7206 CLA RTL /MOVE D,P, BI? TO XC8
2041 7006 RTL /GET ADDR OF FLOATING Pt
2042 1345 TAD (INSZey /0R D,P, INSTRUCTI®ON TABLE
2p43 30201 DCA 12
2p44 2001 152 T2 /INC ADDR
2045 2000 152 T 7INC INSTRUCTION
2p46 5244 JMP =2 /NOT THIS INSensTRY AGAIN
2047 1401 TAD I T2 /GET ADDR OF INST
2p%0 3001 DCA T2
2091 5491 JMP 1 T2 /G0 TO INSTRUCTION




/ FPP FLOWS

2052
2953
2254
2@55
2p%6
2937
2040
2061
2062
2063
2064
2065
2066
2067
2072
2071
272
2073
2074
2075
2076
2077
2100
2101
2102
2103
2104
2105
210

4563
4527
4562
18022
7700
4537
4547
0022
4572
1027
3002
1022
7700
7040
3764/
4576
1000
7710
4583
1764/
7650
5303
10%2
7740
5305
4584
5332
1002
7”7
5317
1004
2363
1362
3204
7042
3764/
5762/

DlAL{2

oEP,
DEPLY,

veges

ENTER
SEPMEN
FSTEP
TAD

SMA CLA
NORM
LOADA)

CLRB
TAD

0CA

TAD
SMA CLA
CMA
DCA
APBO
TAD
SPA CLA
INCOR
TAD

SNA CLA
JMP

TAD
SPA CLA
JMP
INCSTY
JMP
TAD
SMA CLA
L1

AD

AND

TAD

DCA

CMA

DCA

JMNP

6=APRe?72

COMREG
OREG

OEXT
Ti
OMSW
FLAGYL

T

FLAGYL

«.¢»‘
OMSW

Le3

CKMEM
COMREG

,t;ﬂ
PSTAT
(7877
(280
PSTAT

EXTTSW
DEPEND

11127  PAGE 32

/TYPE ENTER DEPOS]?
/3 70 EPM ENABLE
/STEP TO STATELL
/GET COMMAND REG
/FIXED PNT NOS%?
/CHECK AND NORNALI!E
/0 TO0 A

¢/ZERO T0 B

/SAVE 0 EX? FOR ROUNDING
/CHECK FOR OVERFLOW?

/NO = CLEAR FLAG

/YES = SET FLAG

/STORE FLAG

/GET EXT REG FOR ROUNDING
/CHECK CARRY IN
/INCREMENT 0 REG

/CHECK FOR OVERFLQW
/OVERFLOW?

/NO = BYPASS 0 CHEEK

/YES « CHEEK OVERFLOW

/OVERFLOW
/NO OVERFL 3

/BYPASS MAJOR STAtE 12
/GET_COMMAND REG
/PIXED PY, NOS,?

/N

/GET STATUS WORD

/SAVE OTHER Bl?S

/SET FRAC OVERFLOW

/SET EXIT SWITCH
/END OF DEMOSET

N



~

/ FPP FLOWS

2117
2120
2121
2122
2123
2124
2125
2126
2127
2132
2131
2132
2133
2134

2135

2136
2137
2142
2141
2142
2143
2144

2185
2196
217
2160
2161
2162
2163
2164
2145
2146
2167
2170
2171
2172
2173
2174
2175
2176
2177

4562
1922
7118
3836
1023
7840
3037
4543
2236
27874
7020
4520
5336
4551
5756/

4562
1923
3187
4564
4539
s756/
5755/

2200
2223
8724
2415
8725
0200
7577
0726
7276
7800
5927
5087
5042
5100
5066
5144
5122
2427
87
2200

CKMEM,

DEPLS,

vees

FSYEP
TAD

CLL RAR
DCA
TAD

RAR

DCA
LOADOI

152
NQP
TOMEM
Jup
INCSY
JMP

FSTEP
TAD
neA
oEcor
SEPM
JMP
JMP

PAGE

6= APRe72

OMSW

BMSW
OLSW

BLSW
BREG

SHREG

DEP14

OLSW
LMEM

DER14
DEPM3

11107 PAGE 33

/STEP TO STATE 12
/121 AND 12223SWIFT
/8 T0 Bp

/B T0 0
/INC SHFY ENTR
/RESULTS TO MEMORY?

/NO = INCREMENT MAJOR STATE
/BYPASS STAtE I3

/STEP TO STATE 13
/0LSW TO MEMORY

/EPM_MODE? i
/NO=GO TO STATE 14




VM

/ Fpp FLOWS

2220
2201
2202
2203
2204

2205
2206
2207
2210

2211
2242
2213
2244

2215
2286
2247
2220
2221
2222

\

47771
4554
4554
4554
4554

4562
1026
3142
4564

4562
1025
3141
4564

4562
1024

3gie

4564
4564
47764

DIALLO

DEPMI,

DEPL3D,

DEPL3L,

DEPL32,

Va3l

JMS

INCOP
INCOP
INCOP
INCOP

FSTEP
TAD
DCA
DECOP

FSTEP
TAR
DCA
DECOP

FSTEP
TAD
DCA
DECOP
DECOP
JNS

8eAPRe?72

sS?

OLSW3
LMEM3

oL8W2
LMEM2

OLSWL
LMEMY

RS?

11127  PAGE 34

/4 TO SPECIAL STATE
/INC QP ADDRESS

/STEP TO SPECIAL STATE ¢
/0LSW3 TO MEMQRY

/0EC OP ADDRESS

/STEP TO SPECIAL STAYE 1
/0 LSW2 TO MEMORY

/DEC OP ADBRESS

/STEP TO SPECIAL STATE 2
/0LSWL TO MEMORY

/8 TO SPECIAL STAtE

Y



~

/ FPP FLOWS

2223
2224
2225
2226
2227
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2250
2281
2252
2283
2254
2233
2286
2237
2240

2261 .

2262

2263 .

2264
2245
2266
2267
2270
2271
2272

2273
2274
2275
2276
2277
2300

4562
4529
7440
5234
1922
3126
4566
4564
5236
4546
p022
1045
4521
4523
7619
7240
3775/
4535
17740
7650
B26%4
1052
4522
1085
p373
1372
764D
5264
4577
7430
4%37%
4545
2022
1771
4522
1775/}
7650
5273
4570
5274

4576
1002
7720
5301
3770/
576714

DlALiD

DEP14,

DEPL44,

ACNEZR,

vge3

FSTEP
TOMEM
SKP

JMP

TAD

DCA
CMEMF
DECOP
JMP
LOADAC)

TAD
SYORB
SOEZ
SKP CLA
STA

DCA
REPMEN
TAD

SNA CLA
JMP

TAD
STORA
TAD

AND

TAD
SZA CLA
JNP
AMBO
SKP
APBO
LOADB}

TAD
STORA
TAD

SNA CLA
JMP
cLRO
JMP

APBO
TAD
SMA ChLa
JMP
DCA
JMP

S+ 4PRu72

.6
OMSW
MMEM

n
OREG
MQLSW

FLAGY
MDFLAG

DEP144
ACEXP

PIR
(7000
(e30200

;. *3

OREG
SHREG
FLAGS
ACNEZ
ACNEZ#1

COMREG

DEP15
EXITSH
DEPEND

_—

11107  PAGE 35

/STEP TO STATE 14
/RESULTS TO MEMQORY?
/YES

/NO

/OMSW TO MEMORY

/GHECK MEMORY FRAGYION
/DEC QP ADBR

/BYPASS 0 t0 FAC

/0 TO FAC PRACTION

/MQLSW TO BLSW
/SI1GN EXTEND 10 BMSW
/0 = @1

/N0

/YES = SET ZERO f0
/FAC FF )

/0 TO EPM ENABLE
/GET MULT OR Dlv FLaAG
/MULT OR DIvV? )
/NO = GO To STAYE I4e¢
/FAC EXP 70 ALSW_
/SIGN EXTEND T0 AMSHW
/GET INSTRUCTION REG
/JEXTRAGT OF CODE

/DIVIDE?
/N0 ,
/YES = A MINUS B 1D O

/A PLUS B f0 O
/0 T0 B

/SHFT CNTR to ALSW
/SIGN EXTEND YO AMSW
/8ERO TO FEC FP SE? 1

/NO ADD A AND B
/YES = D TO O
/R0 NQT ADB A PLUS B

/A PLUS B t0 O
/GET COMMAND REG
/FIXED PNT', NOS,?
/NO _
/CLEAR EX]YT SWITEH
/END OF DEPOSIY




/ FPP FLOWS 31ALi{2

2301
2302
2303
2304
2385
2306
2327
2310
2344
2312
2343
2344
2315
2316
2347
2320
2321
2322
2323
2324
2328
2326
2327
2330
2334
2332
2333
2334
2338
2336
2337
2349
2341
2342

2343
2364
2345
2366
2367
2370
2371
2372
2373
2374
2375
2376
2377

CfQT

4562 JEPLS,
4529
7410
5311
1023
3125
4567
5313
1923
3952
4545
0922
7330
3931
3930
1922
7700
5766/
4576
1022
7708
5341
1004
2385
1364
3004
1002
7004
7700
7049
3763/
7040
37787  END1S,
5767/

p734
2040
7737
2400
2445
p725
8724
5000
70020
a737
2730
7525
7516
2400

vVda3

FSTEP
TOMEM
SKP
JMP
TAD
DCA
CMEME
JMP
TAD
DCA
LOADB}

CLA STL
bGA
DeA
TAD
SMA CLA
JMP
APBO
TAD
SMA CLA
JNP
TAD
AND
TAD
0CA
TAD
RAL
SMA CLA
CMA
DCA
cMA
DCA
JMP

PAGE

6=APR=?72 11127 PAGE 36

/STEP 70 SYATE 15
/RESULTS TO MEMQRY?

/YES
R4 /NGO = BYPASS INBRK
OLSKW /J0LSW TO MEM
EMEM
/CHECK MEMORY EXPONENT
+3
OLSH /0LSW T0 FAC EXP
ACEXP
OREG /0 10 8B
RAR
ALSHW /74220 T0 A
AMSY
OMSW
/1S OLY 8
oPOS /NO
/YES = A PLUS B %0 O
OMSW
/1S 0 LT @
ENDLB /NO = OK
PStaAY /GET STATUS WORD
(7737 /SAVE OTHER BI?S
(49 /SET UNDERPLOW
PSTAT
COMREG /GET COMMAND REGISTER
/TRAP ON UNDERPLOW ?
/NO « SET JGNORE UNDERFLOW FF
1GNFL
EX{TSW /SET OR CLEAR EXI? SWlftcH
DEPEND /END OF DEMOSIY

Y



~

/ FpP FLOWS

2420
2491
2402
2403
2404
2405
2406
2407
2440
2411
2412
2413
2444
2445
2416
2417
2420
2424
2422
2423
2424
2425
2426

4577
4523
7612
5287
1922
7790
5214
1004
2377
1376
3g04
7042
57754
8556
2374
7041
1004
7640
4773/
1775
7649
5227
5772/

J1ALL2

2P0S,

DEPEND,

V223 6=APRa72

AMBO

SQEZ

SKP CLA

JMP 14
TAD OMSW
SMA  CLA

JMP Y3
TAD PSTAY
AND (7637
TAD (100
DCA PSTAT
CMA

DCA EXITSH
FPRST

AND (740
ClA _
TAD PSTAT
S2A CLA

JMS STERR
TAD EXITSW
SZEA ClLA

JMP ex‘r
JMP FEYCH

—

14127 PASE 37

/A MINUS B TO O

/1S 0 LEQ @

/NO ‘

/YES o SEY QVERFLOW

/SAVE ALL BITS EXCEPT UNDERFLOW

/SET OR CLEAR EXIT SW]%CH
/READ FPP STATUS WORD
/EXTRACY QVERFLOW BITS
/COMPARE WITH PROGRAM STAYUS

/STATUS ERROR




/ FPP FLOWS

2427
2430
2431
2432
2433
2434
2435
2436
2437
2440
2441
2442
2443
2444
2445
2446
2447
2450
2454
2482
2483
2454
2493
2486
2497
2460

2464
2462
2443
2464
2445
2466

2447
2470
2474
2472
2473
2474
2475
2476

2477
2500
2501
2582
25083

(535

7~

4563
1771/
7650
5267
3774/
4562
4529
5241
4573
5264
4554
4562
4554
4530
5261
4770!
4554
4562
4584
4562
4554
4562
4364
4564
4564
47871

4582
4564
4564
4s§7
2424

5772/

3766
1002
2365
7640
5324
453p
5324
477p!

4562
4555
4555
4555
4575

DlALID

EXIT,

EXIToU,

EXITLV,

EX1Ti0,
EXITiL,
exiriz,

EXiT2V,

TOPEEH,

EXSAY,

EXITR0,

vVee3

ENTER
TAD
SNA CLA
JMP
DCA
FSTEP
TOMEM
JMP
CLRAC
JMP
INCOP
FSTEP
INCOP
SEPM
JMP
JMS
{NCOP
FSTEP
INCOP
FSTEP
INCOP
FSTEP
DECOP
pECOP
DECOP
JMS

FSTEP
pgcop
peEcop
TRACE
VFER
JMP

DCA
TAD
AND
SZA CLA
JMP
SEPM
JMP
JMS

FSTEP
INCAPY
INCAPY
INCAPT
CAPT

6=APR=72

IGNFL
EXSAV
1GNFL
o3
TOFECH

Exjrau
sst

RSt

FETCH
FLAGY
COMREG
(20
extre

EXiTO
sst

11127 PAGE 38

/GET ]GNORE TRAP FF
/UNDERFLOW ]GNORED ?
/NQ = SAVE APY

/RESEY UNDERFLOW FLAG
/STEP T0 STATE @
/ANSWER STORED IN FAC?
/NO « B TO MEM

/GLEAR THE FAC

/INCREMENT QP ADDRESS
/STEP T0 STATE 1
/INCREMENY QP ADDRESS
/EPM MODE?

/N0 )

/4 TO SPECYAL STATE
/INC OP ADBRESS

/STEP T0 SPEEIAL STATE
/INC OP ADBRESS

/STEP T0 SPECIAL STATE
/INC OP ADBRESS

/STEP T0 SPEC{AL STATE
/DEC OP ADBRESS

/DEC QP ADOBRESS

/DEC OP ADBRESS

/9 T0 SPECYAL STitE

/STEP TO SYATE 2

/QECREMENT THE OB ADORESS
/DECREMENT THE OF ADDRESS
/TRACING PROGRAM?

/UNDERFLOW ERROR « GO 0 PETCH

N e

/CLEAR ERROR FLAG
/GET THE COMMAND REGISTER
/EXTRACT CR?

/SAVE THE PaC?

/ND )

lggfznu PRECISION MODE?}

/

/YES @ 4 TO SPECIAL STATE

/STEP TO SPECIAL STATE @
/INC ADRS
/CHECK APT ADDRESS

//’\‘



~

/ FpP FLOWS

2504
2585
2506
2597
2510

2511
2512
2543
2514
2515

2516
2517
2520
2521
2522
2523

2524
2525
2526
2527
2530
2534
2532
2533
2534

2535
2536
2537
2540
2541
2542
2543
2544
2545

4562
1957
47641
4565
4575

4562
10936
4764/
4565
4575

4562
1985
4764/
4545
4575
4767/

4582
1902
2345
7649
5333
10%4
47841
4545
4575

4562
1002
2385
7640
5344
1053
4764/
4565
4575

DIALiQ

EXIT2L,

EX1T22,

vaas3

FSTEP
TAD
JMS
DECAPT
CAPT

FSTEP
TAD
JMS
DECAPT
CAPY

EX1T23, FSTEP

EXITE,

exivti,

TAD
JMS
DECAPY
CAPT
JMS

FSTEP
TAD
AND

S=APR=72

ACLSW3
EXCOM

ACLSH2
EXCOM

AGLSW1

EXCOM

RS?

COMREG
(28

SEA CLA

JMP
TAD
JMS
DECAPY
CAPT

FSTEP
TAD

AND

SZA ClLA
JMP

TAD

JMS
DECAPTY
CAPT

'3
ACLSH
EXCOM

COMREG
(20

o3
ACMSW
EXEOM

—

11187  PAGE 39

/STEP T0 SPECIAL SYATE 1
/GET FAC LSW3

/CHECK FPP DATA

/DEC ADRS

JCHECK APY ADDRESS

/STEP T0 SPECIAL STATE 2
/GET FAC LSNW2

/CHECK FPP DAYA

/DEC ADRS

/CHECK APT ADDRESS

/STEP T0 SPECIAL STATE 3
/GET FAC LSWL

/CHECK FPP DATA

/DEC ADRS

/CHECK APT ADDRESS

/8 TO SPECYAL STAtE

/STEP T0 STATE 0

/SAVE THE PAC?
/NO
/YES = COMPARE LSW

/DEC ADRS
/CHECK APY ADDRESS

/STEP T0 8%ATE 1

/SAVE FAC?

/INO

/YES

/COMPARE MSW

/DEC, ADRS

/CHECK APY ADDRESS




/ FPP FLOWS

2546
2547
2559
2551
2582
2553
2584
25%5
2556

2587

2563
2564
2565
2866
2567
25%0
2591
2572
2593
2574
2595
2576
2577

4562
1022
p365
7640
5355
1032
4764/
4565
4575

5763/

2600
2663
0020
8726
7525
7516
0734
1261
7114
0740
8725
0100
7637
2620

DIALLD

EX1T2,

vgas

FSTEP
TAD

AND

SZA CLA
JMP

TAD

JMS
DECAPT
CAPT

JMP

PAGE

6eiPRa72

COMREG
(22

..*a

ACEXP
EXEOM

Exirs

111207  PAGE 4?2

/STEP TO MAJOR STATE 2
/SAVE FAC?

/NO

/YES = COMPARE EXPONENY
/QEC ADRS

/COMPARE APT ADDRESS
/GO TO STATE 3



~

FPP FLOWS

2522
2621
2672
2623
2604
2625
2606
2627
26190

2611
262
2613
2614
2615
2616
2617
2620
2621

2622
2623
2624
2625
2626
2627
2639
2631
2632
2633

4562
1002
2377
7649
5227
1071
4263
4565
4575

45642

1092

2376
7640
5220
1075
4263
4565
4578

4562
10802
2375
7640
5231
1897
4263
4565
4595
5234

DlaLip

EXIT3,

EX1IT4,

EX]TH,

vges

FSTEP
TAD
AND
SZA CLA
JMP
TAD
JMS
DECAPT
CAPT

FSTEP
TAD

AND

SZA CLA
JMP

TAD

JMS
DECAPT
CAPY

FSTEP
TAD
AND

6w )\PRu72

COMREG
(2282

148
OPADR#{
EXCOM

COMREG
tag

o3
PBASE+{
EXCOM

COMREG
(100

SZA CLA

JMP
TAD
JMS
DECAPT
CAPY
JNP

1 +3
X@ADR#{
EXCOM

EXiTe

g,

11187  PAGE 4%

/STEP TO SYTATE 3

/SAVE OP ABDR?

/NO
/YES =« COMPARE OF ADDR
/DEC, ADRS

/CHECK APT ADDRESS

/STEP TQ SYATE 4

/SAVE Pg ABDR?

/NO
/YES = COMPARE P2 ADDR
/DEC, ADRS

/CHECK APTY ADDRESS
/STEP TO STATE 5

/SAVE X@ ABDRESS?
/NO

/YES v
/GOMPARE X3 ADBRESS
/DEC, ADRS
/CHECK APY ADDRESS
/G0 TO STAYE 6




/

£PO FL_CWS

4562
1267
4263
4565
4575

4562
4774/
4263
6557
74082
2373
7041
1004
7640
4772}
1771/
7650
5261
4770/
2721
LT LT
4767/
5766/

epep
3765/
1072
7124
7806
1364
3272
6201
1473
6201
7041
17651
7650
5303
7040
3771/
5663

2lALLD

£x17s,

EX1T7,

EXCOM,

vea3

FSTEP
TAD
JMS
DECAPY
CAPT

FSTEP
JMS

JMS
FPIST
ERROR
AND

CIA

TAD

SZA CLA
JMS

TAD

SNA ClA
JMP

JMS
APTERR
0

JMS

JMP

o

BCA

TAD

CLL RAL
RTL

TAD

DCA

cOF

TAD 1
cOF

ClA

TAD

SNA CLA
JMP

CMA

DCA

JMP 1

6«APRa?72

PFPC+1
EXCOM

APTPAC
EXCOM

HALT
(740

PSTAT

STERR
FLAGY

44
TYP

SETRET
STARY

EXWD

PAPT
(CBF
Vel

PAPT#1
oa

EXWD
| +3

FLAGY
EXCOM

11107 PAGE 42

/STEP TQ STATE 6

/COMPARE FPC
/DEC, ADRS
/CHECK APY ADDRESS

/STEP T0O STATE 7
/PACK APT FlELD B]?S
/COMPARE FIELD BiYS
/CHECK FLAS

/FLAG 1S NOT SET_
/GEY OVERFLOW STATUS

/STATYS ERROR

/CHECK ERROR FLAG

/WAS APT DATA STORED CORRECTLY ?
/YES

/NO = TYPE ERROR MESSASE

/SET REENTER ADDRESS
/GO TO CONTROL PROGRAM

/SAVE COMPARE WORD
/GET APY FlELD BIfS

/CREATE FPP COP
/CHANGE T0 FPP FIELD

/GET APT INFO
/PROGRAM FIELD

/SET ERROR FLAG
/RETURN



~

/7 FPP FLOWS

2774
2785
2706
2787
2718
27114
2712

2743
2744
2715
2746
2747
272¢
2721
2722
2723
2724
2725
2726
2727
2730

2734
2732
2733
2734
2735

4563
4562
4560
3036
4554
4547
7033

4562
4560
3937
1005
2363
7650
5324
4577
7410
4576
1762/
7649
5331
5761/

1004
2369
1397
3004
57871

S1AL12  ve23

SPADZ, ENTER

JPAJC2, FSTEP
GETOP
DCA
INCOP
LOADA}

DPAQDL, FSTEP
GETOP
DCA
TAD
AND

éwAPRe72

BMSH
FACFR

BLSW
PIR
(2000

SNA CLA

JMP
ANBO
SKP
APBO
TAD

SZA cLA
JNP

NP

DPOVFL, TAD
AND
TAD
0CA
JMP

OVFL

DPOVFL
DEP

PSTAT
(7877
(200
PSTAT
exirt

—

11127 PAGE 43

/D,P, ADD AND SuR
/STEP 70 STATE @
/0UTBRK USING OP ADDR
/MB TQ BMSW

/INC OF ADBR

/FAC FRAC T0 A

/STEP 7O STATE 1
/0UTBRK USING OP ADBDR
/MB T0 BLSW

/SUBTRACT]ON?
/NO = GO To ADD
/A MINUS B 7O O

/A PLUS B f0 O
JOVERFLOW?

/YES
/70 DEPOS!?

/SET ARITN FLOW
/70 EX]Y




/ FPP FLCWS J1AL12 V@23 6=APRe72 11187  PAGE 44

2736 4563 PFADD, ENTER /ADD e SUB OF F,P, NOS'
2737 4562 FADD2, FSTEP /STEP YO STATE 0
2749 4560 GETOP /0UTBRK USING OP ADDR
2741 4521 STORB /MB TO BLSW SIGN TO BMSY
2742 1237 TAD BLSW
2743 3045 DCA MALSW /MB TO MQ LSW
2744 4554 INCOP /INC OP ADDR
2745 1952 TAD ACEXP /GEY FAC EXPONENY
2746 4522 STORA JFAC EXP TO ALSW SIGN YO AMSW
2747 4577 AMBO /A MINUS B TO O
27%9 1922 TAD OMSW
2784 7700 SMA CLA /715 0 LESS THAN 2
2782 5756/ JMP SKHFOP /NO = SKIFY OPERAND PATH
NPAGE
2783 5755 JMP 1 {\+20087600
27%5 3900
27%6 3112
2787 2427
2760 7577
2741 2852
2762 0733
2763 2090
2764 6201
2745 02732
2766 0234
2767 73%4
2772 64783
2774 P726
27%2 7144
2773 0740
2774 6011
2775 0100
2776 0040
2777 0200
3000 PAGE

e

RN
NN



~

/7 FpP FLOWS

3272
1271
72
3223
3284
3p25
3g26
3207
3pi0
3g11
3212

7240
3777!¢
1023
37764
4545
ng22
4530
1375
1374
4522
4576

DIALLD

veas

STA
DCA
TAD
DCA
LOADB}

SEPM
TAD
TAD
STORA
APBO

6=APR=72

FLAGY
OLSW
SHREG
OREG

(=d4
(73

-

11127 PASE 45

/SHIFT FAC FRACTION PATH
/SET SHFY FAC FF

/0 TO SHFT CNTR
/0 10 B .

/EPM MODE?

/NO 73%44827
/773(8)859(12)

/%27 QR +59 T0 ALSM
/A PLUS B 0 O




/7 Fp= FLOuWS

21913
3314
3215
3216
3217
3p29
3g21
3g22
3g2s3
3224
3925
326
3827
3930
331
3g32

3233
3834
3935
3836
3837
3p42

3041
3p42
3p43
3944
3p45
3046

3047
3950
3954
3982
30983
3084
39585
3056
32%7

4562
4527
4540
4773/
7049
3832
4554
1822
7712
7042
37724
4572
4539
5260
4771}
4554

4562
4560
47734
7040
3032
4554

4562
4560
47734
70402
3933
45%4

4562
4560
47731
7042
3034
4564
4564
4564
4770

nlALLZ

FADDL,

FADD1D,

FADDiY,

FADD{2,

vea3

FSTEP
SEPMEN
GETOP
JMS
CMA
DCA
INCOP
TAD
SPA ClLaA
CMA
0CA
cLRB
SEPM
JMP
JMS
INCOP

FSTEP
GETOP
JMS
CMA
DCA
INCOP

FSTEP
GETOP
JMS
CMA
DCA
INCOP

FSTEP
GETOP
JMS
CMA
DCA
DECQP
DECOP
DECOP
JMS

6=APRw72

CKsus
AMSW
OMSW

FLAG2
FADD2

SEX

CKsuB
ALSHWY

cKsus
ALSW2

cKsus
ALSWS

REX

11127 PAGE 46

/STEP TO STATE 1

/1 TO EPM ENABLE
/QUTBRK USING OP ABDR
/SUBTRACTION?

/YES = COMPLIMENT MB
/MB TO AMSW

/INC OP ADBR

/0 @ YO OVERSHFT FF
/9 70 B

/EPM MODE

/NO = GO YO SYATE 2
/SET TMSC EXECUTE
/INC OP ADBRESS

/STEP T0 TMSC STATE o
/O0UTBRK USING OP ADDRESS
/SUBTRACTIBN?

/YES = COMP_LIMENY MB

/MB TO ALSWL

/INGC OP ADBRESS

/STEP TO TMSC STATE 1
/QUTBRK USING OP ABDRESS
/SUBTRACTIAN?

/YES = COMPLIMENY MB

/MB TO ALSW2

/INC OP ADBRESS

/STEP YO TMSE STATE 2
/QUTBRK USING OP ADBDRESS
/SUBTRACTION? ,

/YES = COMPLYMEN? MB

/MB TO ALSW3

/DEC OP ADDRESS

/0EC OP ADBRESS

/DEC QP ADBRESS
/RESET TMSE EXECUTE



~

£ TRR FLOWS DIALLR

22462
2261
3282
3263
2264
3245
3266
3067
3970
3971
3072
3873
3074
3275
3076
3077
3100
3121
3122
3103
3104
3105
3106
3107
3140
311

4542: FADD2,
4558
47734
5266
3831
5274
7840
3031
1367
3935
1144
3ga7
4576
4545
2853
4523
5306
1952
3045
4543
2836
5766/
1772/
7640
5766/
5765/

voa3.

FSTEP
GETOP
JMS
JMP-
DCA.
JMP
CMA
DCA
TAD
DCA
TAD
DCA
APBO
LOADBI

SQEZ
JMP
TAD
DCA
LOADO}

JMP
TAD
SZA CLA
JHP
JMP

6=APR=?2

cKSUB
1 *3
ALSW
!

ALSH
(7400
AEXT
t4ge
CARYIN

FACFR

.8
ACEXP
MQLSW
BREG

FABEND
FLiG2

FABEND
FABD3

.

11127  PABE 47

/STEP TQ SYATE 2
/0UTBRK USING OP ADOR
/SUBTRACTION?

/YES = NOY MB TO ALSW
/NO = MB TO ALSW

/COMP| IMENT MB
/NOT MB TQ ALSW
/COMPLIMENT 2 70 AEXT

/3 TO ACRY IN

/A PLUS B YO O B=@ IF ADDITION
/FAC FRAC Y0 B

/0 s 01

/NO

/YES =020 o
/FAC EXP 1O MQLSW
/8 70 0

/G0 TO DEPOSI?
/OVERSHIFY FF & 1 %

/YES » GO T0 DEPOSIT
/NO = GO 10 STATE 3




¢/ TPp FLOWS

3112
3113
3114
3145
3146
3147
3120
3121
3122
3123
3124
3125

3126
3127
3130
3134
3132
3133
3134
3135
3136
3137
3149
3141
3142
3143
3144
3148
3146
3147
3180

3162
3163
3164
3165
3166
3147
3170
3171
3172
3173
3174
3175
3176
3177

1223
7040
37761
4545
5022
4539
1375
1374
4522
4577
27764
7000

4562
4527
4560
3036
4554
1022
7740
7040
37724
4547
po%3
4543
gese
4523
5764/
7040
3763/
4574
5762/

3205
0730
32080
3242
3275
7400
75087
7500
2727
6433
273
7734
2724
@726
3200

DIALLD

SHFQP,

FADDZYL,

veaes

TAD
CMA
DCA
LLOADB]

SEPM
TAD
TAD
STORA
AMBO
182
NQP

FSTEP
SEPMEN
GETOP
DCA
INCOP
TAD

SPA CLA
CMA

DCA
LOADA}

LOADOI
SQEZ

JMP
CMA

DEA

CLRA
JMP

PAGE

6eAPRe72

OLSW
SHREG
OREG

(wd4
(73

SHREG

BMSW
OMSW
FLAG2
FAGFR
AREG

FADOLA
FLAGS
FAB@4B

11107 PAGE 48

/STATE @ SHIFT OPERAND

/0 COMPLIMENT TO SHFT CNTR
/0 TO B

/EPM MODE?

/NO, 73=44a27
/773(8)359¢{@)

/+27 QR 4859 TO ALSW
/A MINUS B TO 8
/INC SHFT GOUNTER

/STEP TO STATE 1 (SHFT QP PATH)
/1 T0 EPM ENABLE

/QUTBRK USING OP ADDRESS

/MB TQ BMSW

/INC OP ADDR

/0 B 7O OVERSHFY FF
/FAC FRAC 0 A

/A TO O

/0 s 2 1?

/N0

/YES

/1 TO ADD BERO FF
/8 70 A

RS



-~

/ FPP FLOWS

3220
1221
3222
1223
3204
3205
3206
3207
3218

3211
3212
3243
3214

3215
3216
3217
3220

3221
3222
3223
3224
3225
3226
3227

10852
2345
17774
7648
5275
4539
5230
47761
4554

4582
ﬁﬁéﬂ
3040
554

4562
4560
3041
4554

#3562
456p
3042
4564
4564
4564
a7751!

DlaLi2

FADZLA,

FADZ18B,

FADRiD,

FADO211,

FADRi2,

Vg3

TAD

nta

TAD

SZA CLA
JMP
SEPM
JHP

JHS
INCOP

FSTEP
GETOP

DCA
INCOP

FSTEP
GETOP
DCA

INCOP

FSTEP
GETOP
DCA

DECOP
DECQP
DECOP
JMS

:6'1“}?-72

ACEXP
MQLSW
FLAG2

FADEND

FADD@2
SEX

BLSW1

BLSW2

BLSW3

REX

—~—

11107 PAGE 49

/FAC EXP TO MQLSW

/OVERSHFT FF=1?

/YES » GO Y0 DEPOSIT
/EPM MODE

/NO = GO TO STATE 2
/SEY TMSC EXECUTE
/INC OP ADBRESS

/8TEP TQ TMSC STATE 2
/0QUTBRK USING OP ADBDRESS
/MB TO BLSWL

/INC OP ADDRESS

/STEP TO TMSC STATE {
/0UTBRK USING OP ABDRESS
/MB TO BLSW2

/INC OP ADDRESS

/STEP TO TMSC STATE 2
/0UTBRK USING OP ABDRESS
/MB TO BLSUW3

/DEC OP ADBRESS

/DEC 0P ADDRESS

/DEC OP ADDRESS

/RESET TMS® EXECUTE




/ FPP FLOWS

3232
3231
1232
31233
3234
3235
3236
3237
3240
3241

3242
3243
3244
3245
3246
3247
325¢
3281
3282
3253
3254
3285
3256
3257
3260
3264
3262
3263
3264
3265
3266
3267
3270
3271
3272
3273
3274
3275
3276
3277
3300
3301

4562
4560
3037
1774/
7652
5242
4543
20836
4577
5275

4562
4526
47734
7610
5286
17724
7649
5254
4577
5257
1114
3007
4576
1771/
7650
5275
4545
2022
4524
Po3s
1036
1921
3236
4543
0036
2770/
74410
3770/
3772/
3777/
3774/
5767/

 DJALiC

FADDZ2,

FADDZI,

FADEND,

vea3d

FSYEP
GETOP
DCA

TAD

SNA CLA
JMP
LOADO}

AMBO
JNP

FSTEP
SHFTB
JMS

SKP CLA
JMP

TAD

SZA CLA
JMP
AMBO
JMP

TAD

DCA
APBO
TAD

SNA CLA
JMP
LOADR|

SHIFT)

TAD
TAD
DCA
LOADOI

152
SKP
DCA
DCA
DCA
DCA
JMP

6=2APRe72

BLSW
FLAGS

FADDS
BREG

FADEND

CKsuB

+18
FLAGY

' +3

o
Légo
CARYIN

oVFL

FADEND
OREG

BREG RIGHT

BMSN
CAROUY
BMSW
BREG

SHREG

SHREG
FLAGY
FLAG2
FLAGS
DEP

11187  PAGE 59

/STEP TO STATE 2
/0UTBRK USING OP ADDR
/MB TO BLSW

/ADD ZERO FF=1

/NO « GO TO STATE 3
/8 70 0

/YES = A MINUS B t0 O
/G0 YO DEPASI?

/STEP 70 STATE 3

/1F SHFY CNTR NE QeSHIFT B

/SUBTRACT]ION?

/YES @« CHECK SHFY FAC FF
/NO = ADD K AND B

/SHFT FF SET?

/NO = &3 T8 CARRY IN
/YES = A MINUS B YD O

/4 TO CARRYING

/h PLUS B T0 O
/FRAC OVERPLOW?

/NO = GO Tb DEPOSIY
/0 10 B

/SHIFTED RIGHT

7INSERT ORIGINAL SIGN
/B Y0 O
/INC SHFT ENTR

/CLEAR FLAGS
/G0 TO DEPOS!Y

"

A



/ Fpp FLOWS

3322
3323
3324

3305
3306
3307
3310
3311
3312
3313
3314
3315
3316
3317
3320
3321
3322
3323
3324
3325
3326
3327
3330
3331
3332
3333
3334
3335
3336
3337
3340

3360
3364
3362
3363
3364
3365
3366
3367
3370
3371
3372
3373
3374
3375
3376
3377

4563
7240
37664

4562
4527
4569
3036
1036
770
7040
3772/
4554
4574
4539
1365
1364
37704
1763/
7700
5331
1762/
6547
3770/
1779
7040
3y7pf
4530
8761/
4776/
4554
8760/

3420
3417
2723
p722
2073
7734
0737
2052
p724
0733
8726
6433
0730
7507
7500
8727
3400

R YR

FMULT,

MULT2,

Ve2s

ENTER
STA
alof |

FSYEP
SEPMEN
GETOP
DCA
TAD
SPA CLA
CMA
DCA
INCOP
CLRA
SEPM
TAD
TAD
DCA
TAD
SMA CLA
JMP
TAD
LSHFT
DCA
TAD
CMA
DCA
SEPM
JMP
JMS
INCOP
JMP

PAGE

6=ApRe?2

MDFLAG

BMSW
BMSH

FLAGY

(=44
(73
SHREG
SHFLAG

)

o4
SHPCNY

SHREG
SHREG

SHREG

MULTL
SEX

MuL TR0

—~—

11187  PAGE 51

/ENTER MULTIPLY

/SET MULT, DIV, FLAG FOR MULTIPLY

/ENTER STATE @
/4 TO EPM ENABLE
/QUTBRK USING OP ADDR

/MBg T0 OP SIGN
/INCREMENT OP ADOR

/8 T0 A

/EPM MODE 3

/NO = MAKE SHIFT COUNT 23
/23 OR 59 10 THE SRIFT COUNT
/23 TO SHIPT CNTR

/OPERATOR SELECTED SHIFY CNT?
/NO=USE NORMAL SHIFT CNT
/YESeGET SPECIAL COUNT

/LOAD FPP SHIFT RES

/NEGATE SHIFY REG

/FOR DECREMENY WiTH

/182 L0OP

/EPM MODE ¥

/NO = GO 10 STATE i
/YES = 3 7O YMSC EXECUTE
/INC THE OP ADBRESS

/G0 TO EPM STATE @




/ FPP FLOWS DlALLIR VeP3d 6°APRe72 11137  PABE 52

3430 4562 MULT22, FSTEP /STEP T0 EPM STATE ¢

3431 4542 GETOP /OUTBRK USING OP ADDRESS

3402 3040 DCA BLSWY /MB T0 B LSWi

3403 4534 INCOP /INC OP ADDRESS

3484 4562 MULT2L, FSTEP /STEP T0 EPM STAYE &

3405 4560 GETOP /OUTBRK USING OP ADDRESS

3406 3041 DCA BLSW2 /MB TO BLSW 2

34087 4554 INCOP /INC OP ADDRESS

3412 4562 MULT22, FSTEP /STEP TO EPM STAYTE 2

3411 4560 GETOP /OUTBRK USING OP ABDRESS

3442 3042 DCA BLSWS /MB TO BLSW 3

3443 4564 DECOP /DEC OP ADDRESS

3444 4564 DECOP /DEC OP ADDRESS

3445 4564 DECOP /DEC OP AQDRESS

3416 47771 JMS REX /JRESET TMSE EXECUTE

3447 4562 MULT{, FSTEP /STEP T0 STATE &

3420 4560 sETOP /0UTBRK USING OP ABDR

3421 3037 BCA BLSW /MB TO BLSW

3422 1776/ TAD FLAGY /GET QP SIEN

3423 7740 SPA CLA /0P S]GNui?

3424 5227 JMP \*3 /YES

3425 4576 APBO /NOeA PLUS B 10 O

3426 7640 SKP CLA

3427 4577 AMBO /A MINUS B Yo @

3430 4544 LOADMQ) OREG /0 TO0 M@

3431 0OR022

3432 1033 TAD ACMSH

3433 7740 SPA CLA /GAC FRAC LT @?

3434 5240 JMP 1eé /YES

3435 4547 LOADAI FAGFR /FAC FRAC 0 A

3436 0083 ‘

3437 B52%2 JMP MULTLA

3440 4531 SAVE)  OREG /SAVE THE 0 REG Y0 USE THE ADDER

3441 2022

3442 4574 CLRA /CLEAR THE A REG

3443 4545 LOADB} FAEFR /FAC FRAC ?0 B FOR NEGATION

3444 0053 ‘
/THIS REPLACES COMPLIMENT FAC

3445 4577 AMBO /70 A AND T TO CARRY IN

3446 4547 LOADA} OREG /MINUS FAC FRAC %0 A

3447 2022

3450 4543 LOADOJ TREG /RESTORE TWE 0 REGISTER

3451 0060

3482 4572 MULT1A, CLRB /8 T0 B

3453 5254 JMP MULT2 /GO TO STATE 2



/ FPP FLGWS

3454
3455
3456
3457
3460
3461
3462
3463
3464
3445
3466
3487
3472
3471
3472
3473
3474
3475
3476
3477
3500

3501

3502
3503
3504
3505
3506

DlALLZ

4562 MULT2,
3ge7 MADD,
4576
27751
7440
5307
4539
5266
1050
744p
1045
7810
7620
5276
4545
2022
1827
3043
4524
2836
4524
2044
1044
1374
3044
3Ip%1
5285

vaas

FSTEP
DCA
APBO
152
SKP
JMP
SEPM
JMP
TAD
SKP
TAD
RAR
SNL CLaA
JMP
L0ADB}

TAD
DCA
SHIFT}

SHIFT)

TAD
TAD
nCA
DCA
JMP

6*APRe72

CARYIN
SHREG
MULT21

1 +3
MOLSW3

MQLSW

' *5
OREG

DEXT
BEXT
BREG RIGHT

MQREG  R]GHY

MOMSW
(4000
MOMSH
MQEXT
MABD

A—_—

11107 PAGE 53

/STEP TO SYATE 2

JENABLE A PLUS B T0 2
/DEC SHFT CNTR «S.C,=0
/NO=CONTINUE .
/YES=GO 7O STAYE 2-
/EPM MODE 1?

/N0

/YES o GET MQ 89

/NO = GET MQ 23

/MOVE LSB Y0 LINK

/MG 23 OR MQ 59 = 1 ?
/NO

/YES e STROBE B

/0 EXY Y0 8 EXT
/NOT DONE IN LOAD ROUTINE
/SHIFY 8

/MOCN) TO MO(N#1)

/INSERT BNES INTH MQOQ

/CLEAR MO EXT )
/CONTINUE UNTILL S%C\ a0




/ FPP FLOWS

3527
3540
3511
3512
3513
3514
3545
3546
3547
3520
3521
3522
3523
3524
3525
3526
3527
3538
3531
3532
3533
3534
3535
3536
3537
3540

3544
3572
3573
3574
3575
3576
3577

4543
70836
1002
77492
5316
4564
4564
4545
gg22
1027
3043
4574
1083
7104
7200
1778/
75308
7410
5336
7060
7520
5336
4577
10082
7740
5793/

5772
3600
3605
4g09
2724
8726
7587
3600

olaLie VP23

MULT21, LOADCI

TAD

SPA CLA
JMP
pDECQP
DECOP
LOADBI

TAD

DCA
CLRA
TAD
CLL RAL
LA

YAD

SPA SZ|
SKP

JMP

EMA CML
SMA SNL
JMP
ANBO
TAD

SPA CLA
JMP

NPAGE
JMP 3

PAGE

6«APRe?72

BREG
COMREG

1 +3

OREG

OEXT
BEXT

ACMSW
FLAGL
L8

o
COMREG
MULEND

(\.20087600

11107 PAGE 54
/8 70 @

/DOUBLE PRECISION?
/YES

/0EC QR ADOR

/0 70 B

/0 EXT TO 8 EX?

/0 TO A
/

/
/PRQG NEG?

/NO=PROD 18 POS
/NOePROD 1S POS
/PROD 1S NEGeA MUNUS B t0 0

/DOUBLE PRECISION?
/YES=GO T0 pePosi?

N



+ FPP FLOWS

3620
3601
3622
3623
3604
3405

3606
3627
3640

3611
3642

4562
4569
3945
4554
4554
5777/

4543
7240
37764

4562
4527
4547
2953
19%3
1708
5227
4545
2253
45%4
4577
3927
4547
2022
4560
3036
1036
7710
7040
3775/
4554
1774/
7640
5245
4539
1373
1372
3771/
17714
6567
1773}
7041
3770/
4571
453p
5276
47671
4554

514L1D

MYLTS,

MULEND,

PFOIV,

nive,

DIVBA,

veas

FSTEP
GETOP
o] o }
INCOP
INCOP
JMP

ENTER
STA
DCA

FSTEP
SEPMEN
LOADA|

TAD

SMA CL4A
JMP
LOADB}

CLRA
AMBO
DCA
LOADA}

GETOP
DCA
TAD
SPA CLA
CMA
0CA
INCOP
TAD
SZA CLA
JMP
SEPM
TAD
TAD
DCA
TAD
LSHFT
TAD
ClA
DCA
CLRMO
SEPM
JMP
JMS
INCOP

6%APRa?2

MQLSW

DEP

MOFLAG

FACFR
ACMSW

L+ig
FACFR

OEXT
OREG

BMSW
BMSW
FLAGY
SHPLAG
o8
(=37
(73
SHFCNY
SHFCNT
SHFCNT
SHREG

DIvi
SEX

—

11187 PABE 55

/STEP TO SYATE 3
/QUTBRK USING OP ADDR
/MB TO MOLSW

/INC OP ADOR

/GO TO DEPOS!Y

JENTER DIVIDE
/SET MULT, DIV, FLAG

/STEP TQ STATE @
/4 T0 EPM ENABLE
/FAC FRAC 0 A

/B CAN BE USED FOR NEGATION
/FAC € 27

/NO « FAC %0 A I8 ILREADY DONE
FA113 1)

/COMP FAC Y0 A, A¢I t0 0, O 70 A
/BELJEVE ME 1? WORKS AND DOESNIT
/TAKE MUCH ROOM,

/

/0UTBRK USING OP ABDR
/MB TQ BMSW

/MB2 T0 OP SIGN
/INC QP ADBR

/SPECIAL SWIFTY

/YES » GET COUNT

/EPM MODE}

/NO, 7337534

/GET SHFT ENT, 34 OR 59
/SET SHIFY COUNT
/YES=eSHFCNT=@ 1P ROt USED
/LOAD FPP SHIFT REG

/CLEAR MQ REG
/EPM MODE? )
/NO = GO TO STATE i
/SET TMSC EXECUTF N
/INGREMENY THE 0P LDDRESS




/ FPP FLOWS

3657
2662
3661
3662

3663
36684
3665
3666

3667
3670
3674
3672
3673
3474
3675

3676
3677
3700
3784
3702
3783
3704
3705
3706
3707
3740
3744
3742

)

4562
45648
g4
4554

4562
45690
3044
4554

4562
4560
3942
4564
4564
4564
4766/

4562
4560
3237
I043
4543
A )
4523
5315
1804
2345
1364
3024
45{7
2364
5763/
4543
2930

DlALLD

Dlveg,

nplvei,

pivee,

Divi,

V223

FSTEP
GETOP
nCA

INCOP

FSTEP
GETOP
0CA

INCOP

FSTEP
GETOP
DCA

DECOP
DECOP
DECOP
JMS

FSTEP
GETOP
DCA
DCA
LOADOI

SQEZ
JMP
TAD
AND
TAD
DcA
TRACE
D1v2
Jue
LOADO}

6«APRe72

BLSWL

BLSW2

BLSWS

REX

BLSW
BEXT
BREG

40
PSTATY
(7377
(400
PSTAT

exiy
AREG

11187 PAGE 56

JSTEP TQ TMSC STATE 2
/QUTBRK USING OP ADDRESS
/MB TO BLSW1

/INC OP ADBRESS

/STEP T0 TMSC STATP ¢
/OUTBRK USING OP ABDRESS
/MB TO BLSW2

/INC OP ADDRESS

/STEP TQ TMSC STATE 2
/QUTBRK USING OP ABDRESS
/MB TO BLSW3

/0EC QP ADBRESS

/DEC OP ADBRESS

/DEC OF ADBRESS

/RESET TMSE eXECUtE

/STEP TO STATE 1
/QUTBRK USING OP ABDR
/MB TO BLSW

/CLEAR B EXT

/B 10O

/0 s B

/N ) ,
/YESeeSET BiVIBE BV o BT
/SAVE OTHER B1?S

/TRACING PROGRAM?
/YES=aDIVIBE BY BERO
/G0 TO EXI?

/A TO 0



~

/ FpP FLOWS

3747
3720
3721
3722
3723
3724
3725
3726
3727
3730
3731
3732
3733
3734
3735
3736
3737
3740
3744
3742
3743
3744
3745
3746
3747

3780
3764
3762
3763
3764
37645
3766
3767
3770
3774
3772
3773
3774
3775
3776
3777

nlALLD

4562
177g}
7650
87627
4531
BR22
17754
7799
5332
4574
7410
4577
4524
4044
4539
5343
1021
7640
20859
5350
1021
7440
7942
10%4
3951

2lve,

DIVInE,

5761
4000
4045
2427
g400
7377
7507
7500
0724
g723
2073
7741
e722
n726
n737
2082
4000

Vaesd

FSTEP
TAD

SNA ClLA
JMP
SAVE)

TAD

SMA CLA
JMP
APBO
SKP
AMBO
SHIFT)

SEPM
JMP
TAD
SZA
152
JMP
TAD
CLL
RTR
TAD
DCA

NPAGE
JMP 1

CLd

RAR

PAGE

4*kPRe72

SHREG

ENDDIV
OREG

FLAGY
' *3

MQREG  LEFT

5
CAROUY
MQLSW3
18

CAROUY

MOEXT
MQEXT

{\+20087600

i,

11127 PAGE 57

JSTEP STATE 2
/CHECK SHIPT REG FOR ZERO

/NO DIVIDE IF SH REGsQ

/SAVE THE 0 REG IN CASE CARRYOUTe?

/GET QP SIGN
/0P SIGN=2?
/YES

/NO = AB Y0 O

/0P SIGN=2, ENABLE A=B
/MO(N) TO MQIN=1)

/EPM MODE?

/N0

/GET CARRY QUT

/CARRY QUTE1?

/YES = CARRY OUT to MQ89

/GET CARRY out

/CARRY OUT TO MQ27




/ FPP FLOWS DlALIZ v22a3 6=APRw?2 13107 PAGE 58
42790 1021 TAD CARQUY
4201 771¢ SPA CLA /CARRY QUT=1
4222 5205 JMP 1 +3 /YES = 0 1S ALREADY LOADED
4033 4543 LOADO} TREG /NO « RESTORE THE 0 RES
4304 0060
4205 4524 SHIFT} OREG LEFY /SHIFT ©
4206 4022
4go7 2777 152 SHREG /DEC SHIFY COUNTER
4pip 7440 SKP /SHIFT COUNTER NOYag@
4pi1 5245 JMP ENDODIV /8,C,s2 ENS of pfvioE
4912 4547 LOADA} OREG 70C(N) TO AUN)
4p43 @p22
4gis 5776/ JMP DIVIDE

4915 4545 gNODiV, LOADB} MQREG /YES = MO %0 B

4p16 0044
4p17 10%1 TAD MQEXT /LOAD EXTENSION

4p20 3043 DCA BEXT

4p21 4574 CLRA ‘ /ZERO TO A

4g22 3097 DCA CARYIN /CGLEAR CARRY IN PP

4923 4543 LOADO} BREG /B T0 0

4p24 0036

4p25 1002 TAD COMREG /GET COMMAND REGISTER

4326 7700 SMA CLA /FIXED POJNT MODE ?

4p27 5261 JMP FLOIV /NO = GO To FLOATING DIVIDE
4p30 1022 TAD OMSW

4234 7700 SMA CLA /0 LESS THIN @9

4932 5243 JMP DIVOK /NOwsGONTINUE

433 4247 JMS QUONEG /A « B IF QUOTIENT IS NEGATIVE
434 1004 TAD PSTAT /GET STATUS RES

4235 0375 AND (7877 /SAVE OTHER BI?S

436 1374 TAD (200 /SET FRAC BVERPLOW BITY

4337 3004 DCA PSTAT )

4340 4547 TRACE /TRACING PROGRAM?

apay 2375 pivov /YES=DIVIODR PP, OVERFLOW
4ge2 87730 _ o JMe Extr /G0 TO EX}?

4p43 4543 DIVOK, LOADOI BREG /B TO 0 !P SIGNS ARE LIKE
4044  0D36 A

4045 4247 JMS QUONEG /A = B IF GUOTIENT 1S NEGATIVE
4pas 5343 JMP DVEND /GO TO DEPAOSt?

4p4y 0020 QUONEG, @

4p%p 1053 TAD ACMSW /GET FAC MSW

4p%1 7104 cLL RAL /SAVE SIGN

4382 7200 CLA

4p%3 1772/ TAD FLAGY /GET OP S]6&N

4354 7530 SPA SZL /0P SIGN = FACt2)?

4255 7060 CMA CML

4% 7530 SPA SZ|

4p%7 4577 AMBO /NO=A MINUS B T0 O

4geg 5647 JMP 1 QUONEG /RETURN

AN
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/ FPP FLOWS

4961
4262
4p43
4264
4045
4546
4967
4279
4271
4272
4273
4p74
4273
4276
4377
4100
4101
4102
4103

4104
4105
4106
4107
4110
4141
4142
4143

4114

4564
4564
1022
7722
5273
4524
2936
277714
4543
2o36
1083
7104
7200
1772}
7530
7060
7532
4577
5304

4562
4569
3045
3044
351
4554
4534
5771/

4363
4562
4574
1005
2372
3931
4545
2076
4576
4542
#g22

DIAL{D

FLalv,

Dlv3,

DVEND,

FLOX,
LOX3y,

veas

DECOP
neECQP
TAD

6~APRe72

OMSW

SMA CLA

JMP
SKIFT)

152
LOADO}

TAD

CLL RAL
cLA

TAD

SPA S#|
CMA CML
SPA SZ|
AMBO
JMP

FSTEP
GETOP
DCA
DCA
DCA
INCOP
INCOP
JMP

ENTER
FSTEP
CLRA
TAD
AND
0CA
LOADBI

APBO
LOADOR)

\+4
BREG
SHREG
BREG

ACMSW

FLAGY

DIv3

MQLSW
MQMSHW
MOEXT

14 4
PIR
(7

ALSW
XBADR

OREG

RIGHT

11127 PAGE 59

/0EC QP ADDRESS
/DEC QP ADDR

/0 LT 22
/NO
/SHIFY B

/INC SHFT ENTR
/8 TO O IF SIGNS ARE LIKE

/GET FAC MSW
/SAVE SIGN

/GET OP Sl@N
/0P SIGNsFAC(D)?

/NO=A MINUS B Y0 O
/G0 TO STAYE 3

/STEP T0 STATE 3
/0UTBRK USING OP ABDR
/MB TO MOLSW

/CLEAR MQ MSW

/CLEAR MO EX?

/INC OP ADBR
/G0 TO pEPASE?

JENTER LDX
/STEP 70 STATE 1
/8 TO AMSW
/GET INSTRUCtiON

/X2 ADOR T0 B

/A PLUS B Y0 0
/0 TO OF ABDR



~

v

s 2P FLOWS

4127
4132
4131
4132
4133
4134
4135

4136
4137
4140
4141

4142
4143
4144
4145
4146
4147
41992
4151
419%2
41983
41%4
4185
4156
4197
4160
4161
4162
4183

4166
4147
4179
4174
4172
4173
4174
4175
4176
4177

4562
4557
3231
3930
4552
4543
0p32

4562
1023
4536
5767/

4583
4562
3030
1905
2370
3931
4545
2876
4576
4542
2922
4572
1092
7740
5363
1052
4521
57661

4209
1261
2007
2952
8726
2427
2200
7577
3723
2724
4200

DIALLD

Laxe,

LOX3,

FALN,
ALNY,

va2e3

FSTEP
GETPC
DCA
DCA
INCPC
LoaDo)

FSTEP
TAD
PUTX
JMP

ENTER
FSTEP
DCA
TAD
AND
DCA
LOADB}

APBO

LOADOP§

CLRB
TAD

SPA CLA

JMP
TAD
STORB
JMP

PAGE

6=APRe72

ALSW
AMSW

AREG

OLSW
FETCH

AMSH
PIR
7
ALSH
XBADR

OREG

COMREG

L3
ACEXP

ALN2

. h

11127  PAGE 68

/STEP T0 STATE 2
/QUTBRK USING FPC
/MB TO ALSW

/8 70 AMSW

/INC FPC

/A TO O

/STEP TQ STATE 3

/0 LSW TO INDEX REG
/G0 TO FETEH

/JENTER ALN
/STEP TQO STATE 1
/8 TQ AMSHW
/GET INSTRUCTION

/FIR 9=11 Y0 ALSW
/X@ ADDR TO B

/A PLUS B 0 O
/0 TO OP ABDR

/0 T0 B
/GET COMMAND REGISTER

/0, P, MODE ?

/YES DO NOT STORE EXPONENT
/FAC EXP YO B LSW

/SIGN EXTEND 10 BM8W

/G0 TO STAYE 2




/ FPP FLOWS

4212
4221
4222
4223
4224
4225
4296
4227
4210
4211
4212
4243
4214
4245
4216
4247

4220
4221
4222
4223
4224
4225
4226
4227
4230
4231
4232
4233
4234
4235
4236
4237
4249
4244
4242
4243
4244
4245

4562
1225
2377
7452
5211
1376
30090
1400
7410
1145
4522
1002
7740
5220
1031
3052

4577
1023
3775/
4545
#0922
1g22
7740
7040
3774/
1005
2377
7640
4539
1373
1372
4522
17741
7640
5245
4577
7410
45%6

DlaLie

ALNZ,

ALN22,

vees

FSTEP
TAD
AND
SNA
JMP
TAD
0CA
TAD !
SKP
TAD
STORA
TAD
SPA CLA
JMP
TAD
DCA

AMBO
TAD
DCA
LOADBI

TAD

SPA CLA
CMA

DCA

TAD

AND

SEA CLA
SEPM
TAD

TAD
STORA
TAD

SZA CLA
JMP
AMBO
SKP
APBO

6=APRe72

PIR
(7

o5
(X@

T1

T

€27
COMREG
ALN22

ALSHW
ACEXP

OLSW
SHREG
OREG
OMSW
FLAGL

PIR
(7

(wdd
(73
FLAGY

' *3

11127  PAGE 61

/STEP TO STATYE 2
/GEY INSTRUCTION

/X 3 01

/YES = 27 %0 A

/GET PRQGRAM INDEX REG
/INSTEAD OF OUTBRK
/CONTENTS OF X

/GET Q0CTAL 27
/MB OR 27 %0 A

/GET COMMAND REGISTER
/D, P\, MODE ‘

/LEAVE EXP ALONE

/MB TO FAC EXPONEN?

/A MINUS B YO O

/0 70 SHIF? CNTR
/0 70 B

/08 TO SHIPY O FP

/GET INSTRUCTION REGISTER
/EXTRACY INDEX BiTS

/%8 1

/EPM MODE *

/27 ® OVERSHIF?Y

/23 OR 89

/70 THE A RES

/SHFT O FFai?
/YES
/NO==p MINUS B TO O

/A PLUS B Y0 O



~

4246
4247
4252
4251
4282
4253
4254
4255
42%6
42%7
4240
4241
4242
4263

4244
4265
4266
4267
4270
4271
4272
4273
4274
4295
4276
42"
4300
4391
4382
4303
4304
4305
4306
4307
4319
4311
4312
4343
4344
4345
4316
4317
4329
4324
4322
4323
4324
4325
4326
4327

- TPP FLOWS

4562
4527
1022
7720
5255
4572
5257
4545
P053
4543
7036
4523
5264
37754

4562
17744
7004
7200
1775/
7420
7841
37951
17741
7650

- 3301

4525
5325
4%26
1033
7710
4523
5323
7249
3022
72492
3023
4530
5325
7240
3024
7240
3025
7249
3926
5325
4543
2036
4546
7@22
5771/

D1ALLZ

ALNT,

ALNg,

ALNEND,

vpa3

FSTEP
SEPMEN
TAD

SMA CLA
JMP
CLRB
JMP
LOADB}

LOADO]

SQEZ
JMP
DCA

FSTEP
TAD
RAL
CLA
TAD
SNL
cla
DCA
TAD
SNA CLA
JMP
SHFTO
JMP
SHFTB
TAD
SPA CLA
SQEZ
JMP
STA
DCA
STA
nCA
SEPM
JMP
STA
DCA
STA
0CA
STA
DCA
JMP
LOADOS

LOADAC)
JMP

SwAPRe72

OMSHW
o3

,+3
FACFR

BREG

ALN4
SHREG

FLAGY
SHREG
SHREG
FLAGYL
o3
ALNEND
FAEFR

ALNEND=2
OMSW
oLsSw
ALNEND
OLSWL
oLswe
OLSW3
ALNEND
BREG
OREG

FETCH

11127 PAGE 62

/STEP TQ STATE 3
/4 TO EPM ENABLE

/02s117
/NO
/YES = § T0 B

/FAC FRAC t0 B
/B Y0 O

/0207 A
/NO=GO TO STATE 4
JYES=Q TO SHFT CNTR

/STEP T0 SYATE 4

/SAVE SHFT 0 FF

/GET SHFT ENTR

/ADJUST SHIFT ENTR FOR 1S2

/SHFT O FFa@?
/YES .
/NO=SHIFTO UNTIL §'C w0

/SHIFY B UNTHL §'C's0
/GET FAC FRACTION

70 » 0 AND FAC FR NEG ?
/0 » 212

/NO = B 10 0

/YES = LOGICAL 1 70 O
/LOGIGAL 1 TO OMSW

/LOGICAL 1 TO OLSW
/EPM MODE 9

/NO = FINISHED
/YES ® LOGICAL 1 70 EPM LSW/S

/00 NOT MOVE B Y0 O
/B T0 O

/0 TO FAC FRACTION
/G0 YO FETCH




/ FpP FLOWS DIALLIZ v283

4339
4331
4332
4333
4334
4335
4336
4337
4340
4341
4342
4343
4344
4345
4346
4347
43892
. 4394
43%2
4383
4384
4385

43686
4367
4379
4373
4372
4373
4374
4373
4376
4377

4563 FATX, ENTER
4562 ATX1, FSTEP

6= APRe72

AMSW
PIR
(7
ALSW
X@ADR

OREG

COMREG
1 *6

FACFR
SHREG
SE?STS
ATX4

ACEXP

ATX2

3030 DCA
1005 TAD
2377 AND
3031 ncaA
4545 LOADBI)
2076

4576 APBO
4542 LOADOP|
022

10082 TAD
7700 SMA CLA
5353 JMP
4545 L0ADB}
2933

37754 DCA
477} JMS
5767! JMP
1052 TAD
4521 STORB
57667 JMP
4400

4444

6250

1264

2073

7734

#2726

9724

peee

2007

4409 PAGE

11127  PAGE 6%

/ENTER ATX

/STEP T0 STATE 1
/8 TO A MSW

/GET INSTRUCTION

/FIR9=11 7O ALSW
/X0 ADDR Yo B

/A PLUS B f0 O
/0 TO OP ABDR

/GET COMMAND REG
/FLOATING POINT?
/YES o
/NOeFAC FRAC 10 B

/0 70 SHIFY CNTR
/SEY PROG STATE 3
/GO TO STATE 4

/FAC EXP YO B LSW
/SI1GN EXTEND 10 BMSW
/G0 TO STATE 2



/ FPP FLOWS

4400
44m1
4472
4473
4404
4405
44m6
4407
4419
4411
4412
4413
4414
4415
4416
4417
4420
4421
4422
4423
4424

4425
4426
4427
4439
4434
4432
4433
4434
4435
4436
4437
4440
4441
4442
4443

4562
1377
4522
4577
1023
37764
4545
2022
1022
7719
7940
37751
1377
3231
3039
1775/
7650
5224
4576
7419
4577

4562
1022
7700
5234
3036
3237
5236
4545
2053
4543
P36
4523
5244
3776/
5244

DlALLD

ATXZ2,

ATX3,

vaes3

FSTEP
TAD
STORA
AMBO
TAD
DCA
LOADBI

TAD

SPA CLA
CMA

DCA

TAD

DCA

0CA

TAD

SNA CLA
JMP
APBO
SKP
AMBO

FSTEP
TAD

SMA CLA
JMP

0CA

0CA

JMP
LOADB)

LOADOI

SQEZ
JHP
DCA
JMP

6eAPRu?2

(27

OLSW
SHREG
OREG

OMSH
FLAGY
(27
ALSH
AMSW
FLAGS

o3

DMSW
ol
BMSW
BLSW
1 +3
FABFR
BREG

- ATX4

SHREG
ATX4

—

11197 PAGSE 64

/STEP 10O STATE 2

/27 Y0 ALSW « O TO AMSW
/A MINUS B 10 O

/0 TO SHIFT CNTR
/0 70 8

/GET SIGN OF 0

/02 0 SHFY O PF

/37 TQ ALSW
/8 TQ AMSW

/SHFT O FFinl?
/NO
/YES=A PLUS B Y0 0

/A MINUS B TO O

/STEP Y0 STATE 3

/008s1%
/NO
/YES=Q TO B

/FAG FRAC %0 B

/8 100

/0807 o
/NO=GO TO STATE &

/YES=s@ TOQ SHFT ENTR
/G0 TO STATE 4



/ FPP FLOWS DIAL{IZ V@23 6eiPRe?2 11127  PAGE 65

4444 4562 ATX4, FSTEP /STEP TO SYATE 4
4445 1775/ TAD FLAGY /GET SHIFT 0 FF

4446 7640 SZA CLA /SHIFT O FF =11?

4447 5270 JMP ATX5=1 /YES

4489 17767 TAD SHREG

4481 7941 CIA /NEGATE SHIFT ENTR FOR |SZ
4482 3776/ DCA SHREG

4483 4526 SHFTB /SHIFT B UNTEL S, C =2

44%4 1053 TAD FACFR /GET FAC FRACTION

4485 7710 SPA CLA /0 = @ & FAC FRAE NEG ¥
4486 4523 SOEZ /0 3 ¢ 1

4487 5265 JMP ATX4A JNO » B T0 0

4460 7240 STA

4461 3022 DCA OMSW /LOGICAL & TO OMSW

4462 7240 STA

4443 3023 DCA OLSW /LOGICAL 4 TO OLSW

4484 5271 JMP ATXS /G0 TO STAYE 5

4445 4543 ATX4A, LOADOJI BREG /B TO O (STATE 4dei)

4466 0036

4447 7410 SKP

4479 4525 SHFTO /SHIFT 0 UNTIL S'Chep

4474 4562 ATXS, FSTEP /STEP T0 STATE 5

4472 1923 TAD oLSW /SIMULATE INBRR (SING

4473 3105 DCA EMEM /PROGRAM MEMORY

4474 1023 TAD oLSW B

4475 4536 PUTX /PUT OLSW IN PROS INDEX REG
4476 4567 CMEME /COMPARE MEMORY

4477 5774} JMP FETCH /GO TO FETEH



~

¢/ FPP FLOWS

1522
4571
4572
4503
4504
4525
4526
45087
4510
4511
4512
4543
4514
4515
4516
4517
4520
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
4535
4536

4563
4562
3930
1025
7373
3931
4545
2076
4576
4542
022

4542
1905
2373
1372
3200
1400
4521
4543
2936
37761
1002
7710
5334
1145
3052
1052
3045
7240
3771/
s77p/

olALie

FXTA,
XTAL,

XTA2,

vgas

ENTE
FSTE
DCA
TAD
AND
DCA
LOAD

APBQ
LOAD

FSTE
TAD
AND
TAR
DCA
TAD
STOR
LOAD

DCA
TAD
SPA
JMP
TAD
RCA
TAD
DCA
STA
nea
JMP

R

P

B

0P}

P

!

]
01l

cLa

6eAPRe72

AMSW
PIR
(7
ALSW
X@ADR

OREG

PIR
(7
(X@
T
T

BREG

SHREG
COMREG

L5
te?

ACEXP
ACEXP
MOLSW

MOPLAG
DEP

A—_—

11197 PAGE 66

ZENTER XTA
/STEP 70 STATE 1
/@ TO AMSH
/GET INSTRUCTION

/FIR9e1d TO ALSW
/%@ ADDR T0 B

/A PLUS B T0 0
/@ 70 OP ABDR

/STEP TQ STATE 2
/GEY INSTRUCTION

/COMPUTE INDEX REG ADDR

/GET PROG INDEX RES INSTEAD

/0F QUTBRK

/MB TO BLSW = SIGN EXTEND TO BMSW
/8 10 0

/2 TO SHIFT COUNTER

/GET COMMAND REGISTER

/D, P, MODE ?

/YES o LEAVE EXPONENY ELONE

/27 TQ FAC EXP

/FAC EXP TO MQ LSW -

/4 T0 MULT%P% . ;viu: FLAG
/FOR USE }N DEPOS

/60 TO DEPOS!?




/ TPR FLOWS

4337
45490
4541
4542
4543
4544
4545
4546
4547
4550
4551
45%2
4553
4554
4585
4586
4537
4560

4566
4547
4570
4571
4572
4573
45%4
4575
4576
4577

4563
4562
1925
2367
7110
7012
3931
3930
4545
2976
4576
4542
222
7040
3822
7040
3923
5766/

4600
ge7g
2082
2737
2200
TTH
1261
8726
2724
go27
4600

DIALLZ VRP3

JXN,
JXNL,

ENTER
FSTEP
TAD

AND

cLL RAR
RTR

DEA

DCA
LOADBI

APBO
LOADOP)

CMA
0CA
CMA
DCA
JMP

PAGE

6eAPRew?2

PIR
(7¢

ALSW
AMSW
X@ADR

OREG

OMSW

OLSW
JXN2

11187  PAGE 67

ZENTER JXN

/STEP TO STATE 1
/GET INSTRUCTION
ZEXTRACT BITS ée2
/FI1R6wB TO ALSW
/X% ADDRESS T0 B
/A PLUS B TO D

/0 TO QP ABDR

/LO0GICAL & TO O

-
Vil \\



! .

/ FPP FLOWS DlaL12  vaed
460p 4562 JXN2,  FSTEP
4601 19005 TAD
46m2 7377 AND
4603 7648 SZA CLA
46m4 5213 JMP
4685 4586 GETX
4606 3933 DCA
4607 3030 nCA
4610 4543 LOADO}
4611 003D
4612 5217 JMP
4643 455p JXN2A, INCX
4614 455§ GETX
4645 7650 SNA CLA
4616: 457p CLRO
4617 4523 SOEZ
4620 5223 JMP
4621 4582 INCPC
4622 5237 JMP
4623 4562 JXN3,  FSTEP
4624 4557 GETPC
4625 39331 DCA
4626 1005 TAD
4627 0376 AND
4630 3230 DCA
4631 4543 LOADO}
4632 0030
4633 4542 LOADOP)
4634 0022
4635 4541 LOADPC)
4636 0070
4637 57751  JXNEND, JMP

6«APRe?2

PIR
(12¢

JXN2A
ALSW

AMSW
AREG

JXN3
JXNEND

ALSW
PIR
(7
AMSW
AREG

OREG
OPADR

FEYCH

——

11187 PAGE 68

/STEP TQ SYATE 2

/GET INSTYRUCTION
/EXTRACT BIT 5

/FIR 5317

/YES )
/NO«QUTBRK USING QP ADER
/MB TQ ALSW

/8 TO AMSW

/A T0 0

/REQUEST INC BRK (XaX+i)
/GET X REG

/OVERFLOW?

/YES = LOGICAL 2 YO O
/SKIP 1F Qup

/0 NOT EQUAL @

/INC FPC

/GO TO FETRN

/STEP TQ SYATE 3

/QUTBRK USING FPE
/MB TO ALSW

/GEY INSTRUCTION

/FIR9=11 TO AMSW
/A TO O

/0 TO OP ABDR
/0P ADDR YO FPE

/G0 TO FETEH




/ FPP FLOWS

4540
4641
4642
4643
4644
4645
4646
4647
4690

4651
4652
4633
4684
4655
4656
4687
46640
4661

4662
4643
4664
4665
4666
46647

4572
4671
4672
4673
4874
4675
4676
4677

4563
4562
4545
2074
4543
2036
4542
ppa2
4554

4562
4537
3934
1005
2376
3030
4552
4543
PR30

4562
1066
2376
1374
3106
4554

4562
1067
3107
4542
0p22
4541
0270
5775/

DlaLig

JSR,
JSR1,

JSR2,

JSR3,

JOR4,

vee3

ENTER
FSTEP
LOADB}

LOADO}
LOADOR)
INCOP

FSTEP
GETPC
DCA
TAD
AND
DCA
INCPC
LOADO}

FSTEP
TAD

-AND

TAD
DCA
INCOP

FSTEP
A0

oCA
LOADOP|

LOADPCY
JMP

6eAPRe72

PBASE
BREG
OREG

ALSW
PIR
(7
AMSHW

AREG

PFBC
(7
(1830
MMEM

PFACe1
LMEM
OREG
OPADR

FETCH

11127  PAGE 69

/ENTER JSR

/STEP T0O STATE 1
/P@ ADDR To B

/B Y0 O

/0 TO QP ADDR
/INC QP ADBR
/STEP T0 STATE 2
/O0UTBRK USING FPE
/MB TO ALSW

/GET INSTRUCTION
/FIR9e31 TO AMSW

/INC FPC
/A TO Q

/STEP TO STATE 3
/GET FPC FIELD BITS
/SEE JMK STATE Jei
/SIMULATE INBRK
/INC OP AQGR

/STEP T0 STATE ¢
/SIMULATE INBRK

/0 TO OP ABDR
/0P ADR TQ FPC
/G0 TO FEYCH

N



p—~

/ FPP FLOWS nlaLie ves3
4733 4563 JSA, ENTER
47m1 4562 JSA2, FSTEP
4702 4557 GETPC
4723 3231 DCA
4734 1005 TAD
4785 2376 AND
4706 3030 DCA
47m7 4582 INCPC
4740 4543 LOADO}
4711 003p
4712 4542 LOADOR)
4743 2p22
4714 4562 JSAJ, FSTEP
4745 1066 TAD
4716 0376 AND
4717 1374 TAD
4720 3106 DCA
4721 4554 INCOP
4722 4562 JSA4,  FSTEP
4723 1067 TAD
4724 3107 DCA
4725 4554 INCOP
4726 4541 LOADPC)
4727 0078
473g 5775/ JMP

beoAPRe?2

ALSW
PIR
(7
AMSHW

AREG
OREG

PFPC
t7
(1232
MMEM

PFPCey
LMEM

OPADR
FETCH

———

11127 PAGE 70

/ENTER JSA
/STEP T0 STATE 2
/0UTBRK USING FPC
/MB TQ ALSW
/GET INSTRUCTION

/FIR9=11 TO AMSW
/INC FRC
/A 70 O

/70 Y0 OP ABDR

/STEP TQ §STATE 3

/SEE JSB STATE 3«1t

/FPC r'e" X
/JAS 1033 = JUMP ALWAYS

/SIMULATE INBRK ¥Q PROG MEMORY

/INC OP ADBR

/STEP TQ STATE 4

/GET FPC

/SIMULATE INBRK _

/INC OP ADBR (STATE 4=2)
/0F ADDR YO FPC

/G0 TO FETEH




/ FPP FLOWS

4731
4732
4733

4734
4735
4736

4737
4740
4741

4742
4743
4744

4745
4746
4747

4750
4791
4752

4783
47%4
4785
47%6
4797
4740
4764
4762
4763

4772
4773
4774
4778
4776
4777

4534
5773/
5772/

4532
5772/
5773/

4533
5772/
5773/

4534
57724
5773/

4532
5773/
syve!

4533
5773/
87924

4563
4562
4537
3975
1005
23?6
3074
4552
57951

5005
5024
1030
1261
ep0a7
pioe
5009

nlalie

JEQ,

JGE,

JLE,

JNE,

JuT,

JGT,

SEY8,
SETBi,

vaa3

SAEZ
JMP
JMP

SALZ
JMP
JMP

SAGZ
JMP
JNP

SAEZ

JMP
JMP

SALZ
JMP
JMP

SAGZ

JMP
JMP

ENTER
FSTEP
GETPC
DCA
TAD
AND
DCA
INCPC
JMP

PAGE

6viPRT2

JFALSE
JTRUE

JTRUE
JFALSE

JTRUE
JFALSE

JYRUE
JFALSE

JFALSE
JTRUE

JFALSE
JTRUE

PBASE#+Y{
PIR

(7.
PBASE

FETCH

11187 PaGE 74

/FACeD?
/N0
/YES

/FAC GT ORap?
/YES
/NO

/FAC LT ORsp?
/YES
/NO

/FAC=E?
/NO
/YES

/FAC LT 27
/NO
/YES

/FAC GT 27
/NO
/YES

/ENTER SET BASE
/STEP T0 STATE 1
/QUTBRK USING PPE
/MB TQ P2 ADDR
/GET INSTRUCTION

/FIR9eiL TO PO F'B"
/INC FPC
/G0 TO FETEH

T



-~

/ FPP FLOWS nNlaL12 V2R3
Spep 7328 JAL CLA CLL
521 1222 TAD
5g62 7729 SMA CLA
Spe3 5224 JMP
50024 5205 JMP
5005 4563 JTRUE, ENTER
50086 4562 JTRUEL, FSTEP
Sgey 4527 SEPMEN
5010 4557 GETPC
5g11 3931 DCA
S5pi2 12085 TAD
5913 2377 AND
5314 3030 DCA
5315 4543 LOADO}
5g16 02032
517 4562 LOADOP|
5g28 0022 )
5321 4541 LOADPC)
Sg22 0870
5323 577%¢/ JMP
5g24 4563 JFALSE, ENTER
5325 45852 INCPC
5026 5776/ JMP
527 4563 JAC, ENTER
5937 4562 JACGL, FSTEP
5031 4545 LOADE}
Sp32 9953
5333 4543 LOADOI
5034 0036 .
5235 4542 LOADOP)
5p36 @022 .
5037 4541 LOADPC)
Sp40 0079
5041 5776/ JMP

6eAPR»72

OMSW

JFALSE
JTRUE

ALSHW
PIR
(7
AMSW
AREG
OREG
OPADR

FETCH

FETCH

FALFR
BREG
OREG
OPADR
FETCH

11187 PABE 72

/GET O SIGN
/1S 0 NEG
/NO

/YES

/ENTER JUMP CONBITION TRUE
/STEP TQ STATE 3

/% TO EPM PNABLE

/0UTBRK USING PF@

/MB TO ALSW

/GET INSTRUCTION

/FIR9el1 TO AMSW
/A 70 0O

/0 TO OP ABDR
/0P ADDR Te FPE
/G0 TO FETEH
/ENTER JMP CONDITION FALSE
/INC FPC

/G0 TO FETCH
/ENTER JAC

/STEP T0 STATE 3
/FAC FRAC T0 B
/8 70 0

/0 TO OP ABDR
/QP ADDR To FPE

/G0 TO FEYTEH




/ FPP FLOWS DlaLip

5042
5243
5244
5245
5246
5247
52%0
5951
5252
5253
5254
5255
5256

Sg%7
S5p40
5p61
Sge2
Sg63
3064
Spe5

5086
Sga?
Sg79
5974
8g72
Sg73
5274
5275
5876
5a77

5100
5101
5102
5103
5104
5108
5406
5187
5110
5111
5112
5113
5114
5115
5116
5117
5120

5121

S

4563 FSTF,
4532
7610
7242
3321
3923
1022
2375
3822
1321
7650
577614
5300

4563 FSTD,
10922
7174
7130
3002
3203
5776!

4563 FNEG,
4562 NEGYL,
4527
4545
2053
4574
4577
4546
0022
5776/

4563 FNORM,
4562 NORMY,
4527
4545
2053
1321
7640
1055
2374
30943
3321
4543
o936
1052
3045
3773/
57724

2000 RNDFF,

vees

ENTER
SEPM
SKP CLA
STA

DCA

DCA

TAD

AND

DCA

TAD

SNA CLA
JMP

JMP

ENTER
TAD
CLl RAL
STL RAR
DCA

DCA

JMP

ENTER
FSTEP

SEPMEN
LOADB)

CLRA
AMBO
LOADAG)

JMP

ENTER
FSTEP
SEPMEN
L0oADB}

TAD

SZA CLA
TAD

AND

DCA

DCA
LOADOI

TAD
DCA
DCA
JMP

2

6«APRe72

RNOFF
EPM
COMREG
(3777
COMREG
RNOFF

FEYCH
FNORM
COMREG

COMREG
EPM
FETCH

FACFR

OREG
FEYCH

FAGFR
RNOFF

ACLSHY
(42008
BEXT
RNBFF
BREG

ACEXP
MQLSK
SHREG
DEP

i1107 PAGE 73

/ENTER STF

/EPM MODE ?

/NO = @ TQ ROUND FLIPeFLOP
/YES « 1 TO ROUND PLIPeFLOP
/8 OR 1 TO ROUND FLIPeFLOP
/CLEAR EPM MODE

/RESEY D, P, MODE FF

/GET ROUND FF
/1S 1T SET 7
/NO = GO T8 FETCH
/YES = GO TO NORMALIZE

/ENTER STD

/SET D,P, MODE FF

/CLEAR EPM MODE
/G0 TO FETEH

JENTER NEG

/STEP T0 STATE 1
/SET EPM ENABLE
/FAC T0 B

/8 T0 A
/A=B T0 0O
/0 Y0 FAC

/AS THE FLOWS BUY TAKES LESS CORE

/ENTER FNQRM
/STEP TO STATE 1
/4 TO EPM ENABLE
/FAC FRAC t0 B

/GET ROUND FLIPsFLOP
/ROUND F/F a L ?

/YES » GEYT AC24
/DELETE OTHER AC BITS
/AC24 TO B EXY
/CLEAR RCUND FLIPePLOP
/8 T0 O

/FAC EXP TO MQLSW

/@ TO SKIFT CNTR
/G0 TO DEPOSIT

/ROUND FLIP«FLOP FOR SYART F

A



i

/ FPP FLOWS

5122
5123
5124
5125
5126
5127
5130
5131
5132
5133
5134
5135

5136
5137
5140
5141
5142
5143

5144
5145
5146
5147
51%0
5194
51582
5183

5184
5155
5186
5197
5160
5161
5162
5143
5164
5145

5166
5167
5170
5171
5172
5173
5174
%5175
5176
5177

4563
4562
47714
2315
ro2e
1770/
3000
7240
3770/
1767¢
2366
37671

4562
1909
3770/
4555
7000
5776/

4563
4574
4546
7230
1902
7700
3952
5776/

4563
4562
4557
3277
1005
2377
3876
4582
4540
5776/

e377
2731
7732
6703
2052
724
400np
3777
1261
roe7

DlALL2

FPAUSE,
PAUS?,

PAUSY,

FCLA,

SETX,
SETX1,

veges

ENTER
FSTEP
JMS
TPAUSE
2

TAD
DCA
STA
0CA
TAD
AND
DCA

FSTEP
TAD
DCA
FPSTY
NOP
JMP

ENTER
CLRA
LOADAGY

TAD
SMA CLA
DCA
JMP

ENTER
FSTEP
GETPC
DCA
TAD
AND
DCA
INCPC
MOVEX
JMP

6w APRe72

TYP
STEPSW
T
STEPSH
CSTATE

(377
CSYATE

Ti
STEPSW

FEfCH

AREG
COMREG

ACEXP
FEtCH

XZADR#{
PIR

(7
XPADR

FEYCH

—_—
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JENTER PAUSE
/STEP TO SYTATE 1
/TYPE FPP PAUSE

/SAVE SINGLE STEP SW!TEH

/SET SINGLE STEP SW
/RESET PROG MAJOR STATE

JWALT FOR OPERATOR
/RESTORE SINGLE STEP SWITCH

/RESTARY FppP
/G0 Y0 FETCH

/ENTER CLA
/8 TO A
/A T0 FAC

/GET THE COMMAND REGIS?ER
/0,P, MODE 7 ]
/NO = CLEAR FAC EXPONEN?
/G0 TO FETEH

JENTER SET X
/STEP T0 STATE &
/0UTBRK USING PPE
/MB TQ x@ KDDR
/GET INSTRUCTION

/FIR9=44 7O X2 F'B"
ZINC FPC

/SET PRQGRAM INDEX REGS
/760 TQ FETEHW
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/ FPP FLOWS

5272
5271
5272
5203
5224
5205
5206
5227
5210
5211
5212

5243
5214
5215
5216
5217
5220
5221
5222

5223
5224
5225
5226
5227
5230

5231
5232
5233
5234

4563
4562
3932
10085
2377
3031
4545
2076
4576
4542
pg22

4562
1985
2377
1006
3enp
1400
3937
3036

4562
4557
3031
3030
4552
4576

4562
1023
4536
5776/

DIAL1O

A0DX,
ADDX4,

ADDX2,

ADDX3,

ADDX4,

veas

ENTER
FSTEP
DCA
TAD
AND
DCA
LOADB}

APBO
LOADOPY

FSTEP
TAD
AND
TAD
DCA
TAD 1
DCA
DCA

FSTEP
GETPC
DCA
DCA
INCPC
APBO

FSTEP
TAD
PUTX
JMP

6whPRe72

AMSW
PIR
(7
ALSH
XZADR

OREG

PIR
t7
PXP
T3
T
BLSW
BMSW

ALSW
AMSW

OLSW
FEYCH

—
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/ENTER ADDX
/STEP 70 STATE 1
/2 TO AMSW
/GET ]NSTRUCTION

/FIR9ell TO ALSW
/X2 ADDR Y0 B

/A PLUS B T0 0
/0 TO OP ABDR

/STEP T0 STATE 2

/GET PROGRAM INDEX REG INSTEAD
/0F OUTBRK USING 0P ADBR

/MB TQ BLSW
/2 TO BMSW

/STEP T0 STATE 3
/0UTBRK USING PPE
/BM TO ALSW

/8 TO AMSW

/ING PFC

/A PLUS B %0 O

/STEP TO STATE 4

/0 LSW TO X REG
/G0 TO FETCH




/ FpP FLOWS o1ALLR

5235
5236
5237
5240
5241
5242
5243
5244
5245

5246
5247
52%0
3251

5252
5253
5284
5255
5286
5257
5260

5264
5262
5263
5264

5265
5266
5247
5270

5274
5272
5273
5274
5275
5276
5277

5300
5301
5372
5383

Cfé§

4563 FSYA,
4562 STAZ,
i0e2
7740
5246
1952
3105
4567
4554

4562 STAL,
1053
3306
4554

4562 sTA2,
1054
3107
4530
5320
47751
4554

4562  sTa2e,
1055
3140
4554

4562 sTA2i,
1056
3141
4554

4562 STA22,
1057
3142
4564
4564
4564
4774/

4564 STAEND,
4566
4554
5776/

Vees

ENTER
FSTEP
TAD

SPA CLA
JMP

TAD

nca
CMEME
INCOP

FSTEP
TAD
DCA
INCOP

FSTEP
TAD
DCA
SEPM
JMP
JMS
INCOP

FSTEP
TAD
DCA
INCOP

FSTEP
TAD
DCA
INCOP

FSTEP
TAD
DCA
DECQP
DECOP
DECOP
JMS

oecor
CMEMF
INCOP
JMP

6=APRe72

COMREG
STAL

ACEXP
EMEM

ACMSW
MMEM

ACLSW
LMEM

STAEND
SEX

ACLSWL
LMEML

ACLSH2
LMENM2

ACLSH3
LMEMS

REX

FETCH

11187  PAGE 76

/TYPE ENTER FSTA
/STEP TO MAJOR STAYE @2
/GET COMMAND REGISTER

- /D, P, MOQE ?

/YES = GO TQ STAYE 4
/INBRK USING QP ADBR
/FAC EXP TO MB

/COMPARE MEMORY EXPONENT
/INC OP ADDR

/STEP T0 MAJOR STATE 1
/INBRK USING OP ADBR
/FAC MSW YO MB

/INC QF ADDR

/STEP T0 MAJOR STAYtE 2
/INBRK USING OP ADBR

/FAC LSW TO MB

/EXTENDED PRECISION MOBE?
/N0 = END OF FSTA

/YES = SEY TMSE EXECUTE
/INC OP ADDRESS

/STEP T0 TMSC EX STATE 2
/GEY FAC LSW{

/FAC LSWL TO MB

/INC QP ADDRESS

/STEP TO TMSC EX SYATE ¢
/GET FAC LSW2

/FAC LSW2 Y0 MB

/INC OP ADDRESS

/STEP T0 TMSC EX SPATE 2
/GET FAC LSHW3
/FAC LSW3 t0 MB

/DEC OP ADORESS

/0 TO TMSC EXECUTE

/DEC OP AQBR FOR COMPARE
/COMPARE MEMORY

/RESTORE QP ADBR
/G0 TQ FETCH



~

/ FPP FLOWS

5374
5325
5326
5327
5319
5341
5312
5343

5314
5315
5316
5317
5320
5321
8322
8323
8324

5325
5326
5327
5332

5331
5332
5333
5334

5335
5336
5337
5340
5341
5342
5343

5344
5345
5346
5347
5330
5351
5352
5383

4563
4562
1002
7710
5314
45490
3982
4554

4562
4560
3032
4554
4539
5344
4775/
4554
4527

4562
4569
3932
4554

4562
4560
3933
4554

4562
456g
3034
4584
4564
4564
4774/

4562
4560
3931
4543
2039
4546
eg22
5776/

nDlALiZ V23

FLdA,
LDAZ,

DAL,

LOALR,

LDALL,

LDAL2,

L0A2,

ENTER
FSTEP

FSTEP
GETOP
DEA
INCOP
SEPM
JMP
JMS
INCOP
SEPMEN

FSTEP
GETOP
DCA

INCOP

FSTEP
GETOP
DCA

INCOP

FSTEP
GETOP
neaA

DECOP
peEcor
peEcoP
JMS

FSTEP
GETOP
DCA
LOADOI

LOADACY
JMP

$=APRe?2

COMREG
LDAL
ACEXP

AMSW

LDA2
SEX

ALSWL

ALSW2

ALSWS

REX

ALSW
AREG

OREG
FETCH

—
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/TYPE ENTER LDA

/STEP TQ STATE @
/GET COMMAND REGISTER
/D, P, MODFE ? .
JYES = GO T0 STATE 1
/OUTBRK USING OP ABDR
/JMB TO FAC EXP

/STEP T0 MAJOR S¥ATE 1
/0UTBRK USING BP ABDR

/EXTENDED PRECIS!ION MOBE?
/NO GO TO STATE 2

/4 TO TMSC EXEGUTE

/INC OP ADBRESS

/1 TO EPM ENABLE

/STEP T0 TMSC EX STATE @
/0UTBRK USING OP ADDRESS
/MB TO ALSW1

/INC OP ADBRESS

/STEP T0 TMSC EX STATE {
/OUTBRK USING OP ABDRESS
/MB TO ALSW2

/INC OP ADBRESS

/STEP T0 TMSC EX SYTATE 2
/QUTBRK USING BP ABDRESS
/MB TQ ALSU3

/DEC OP ADBRESS

/DEC OP ADBRESS

/DEC OP ADDRESS

/0 TO TMSC EXECUtE

/STEP T0 MAJOR STATE 2
/QUTBRK USING OP ABDR
/A 700

/0 TO0 FAC FRAC




=

/ FP? FLONWS

£354
5355
5396
5397
5340
8361
5362
5363

5372
8373
5374
8375
5376
5377

4563
7324
3903
1002
2373
3902
4772}
5776/

7367
3777
7507
7508
1261
2087
5400

plALip vees

FSTE,

ENTER
CLA STL
DCA

TAD

AND

DCA

JMS

JMP

PAGE

6*APRe72

RAL
EPM
COMREG
(3777
COMREG
TITLE
FETCH

11107  PAGE 78

/SET EPM MODE
/ACs2024
74 10 EPM
/GET THE COMMAND REGISTER
JDELETE D,P, BIT
JRESTORE TRE COMMAND REGISTER
JSYNC THE O REGISTERS
/G0 TO FETCH



~

/ FPP FLOWS

5400
5431
5402
5403
5404
5405
5406

3407
5440
5411
85412
5413
5414
5415

5416
5417
5420
5421
5422
8423
5424

5425
5426
8427
5430
5431
5432
5433
5434
5435
5436
5437
5440
5441

2gee
7500
2067
7410
2066
7000
5620

opeo
7300
2073
7410
2072
7000
56087

ogee
7300
2071
7410
2070
7900
5646

gean
7200
6565
3261
1261
7041
1073
7680
5625
1225
4777/
pRes
5625

piaLie vos3

/ MIN! ROUTINES

INC2,

INC3,

INCY,

APTC,

2

CLA CLL
152

SKP

152

NQP

JMP 1

2

CLA CLL
182
SKP

1§52

NOP

JMP 1

CLA CLL
152

SKP

152

NOP

JMP 1

cLA
RAPY
DCA
TAD
cIA
TAD
SNA €LA
JMP 1
TAD
JMS
ERROR
JMP 1

SejPRe?2

{TR3)

PFRC*Y
PFPC
INC2

PAPT#1
PAPY
INE3

OPADR#1
OPADR
INEY

SAVAPY
SAVAPY

PAPT#3

APYC
APTC
ERR

2005
ARTC

A_——

11107  PABE 79

/INCREMENT FPC
/FPC ADDR

/FPC FIELD
/RETURN
/INCREMENT ADRS
/APT ADDRESS
/APT FIELD
/RETURN

/INCREMENT OP ADOR
/QP ADDR
/0P FLD
/RETURN

/COMPARE APT ADDRESS

/GET APT ABDR FROM FPP
¢SAVE FOR ERROR RERORY
/RESTORE Ae

/COMPARE WITH PROGRAM ADDR
/APT ADDR 6K?

/RETURN

/GET RETURN ADDRESS

/TYPE ERRQR DATA

/ADDRS ERRBR CODF

/RETURN TQ MAIN PROGRAM




/ MIN! RQUTINES

5442
5443
5444
5445
5446
5447
5450
5484
5482
5453
5494
5485
5486
54%7
5460

5461

5462
5463
5464
5465
5466
5467
5470
5471
5472
5473
5474
5475
54%6
5477
5500
5501
5502
5503
5504

5505
5506
5507

5510
5511
5512
5543
5514
5545

{TR3)

20392
1822
3261
1022
70024
7410
3g22
4523
5285
1264
7780
2242
1261
3022
5642

2oo0

17764
2375
1374
7450
5310
1373
74%0
5276
1372
7650
5344
5771/
1305
377g/
1306
3767/
1307
3766/
syyp/

6141
2701
7320

1365
1364
6212
6211
5745
1502

SPECFL,

SAVAPT,
TREXIT,

ERY,
ER2,
ERY,

DTAM,
PS8M,

DIALLD

)
TAD

BCA

TAD

RAL

cLL RAR
0cA
SQEZ
JMP

TAD

SMA ClLA
1§32

TAD

DCA

JMP ]

2

TAD
AND
140
SNA
JHP
TAD
SNA
JMP
TAD
SNA CLA
JMP
JMP
TAD
DCA
TAD
ncA
TAD
0CA
JMP

6141
0721
7300

TAD
TAD
cliF
cor
JMP 1
RESPS#8

vea3

OMSW
SAVAPY
OMSHW
OMSW

=.‘3

-SAVAPY

SPECFL
SAVAPY
OMSW

SPECFL

ASECH
(77
(o3

DTAM
(e

o8
(oi¢

PSaM
DOYERR
ERL
4015
ER2
4036
ERY
{7
4015
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/SPEC]AL QVERFLOW ZONDITION
/GET O MSW

/SAVE IT

/GET O MSW AGAIN

/DELEYE THE SIGN BIT

/PUT QTHER BiTS BAEK

/1S 0807

/NO « OVERFLOW 1S YMPOSSIBLE
/GET ORIGINAL OMSW

/00ES O840800000", 020"

/NO = RETURN+1

/GET QRIGINAL OMSW

/RESTORE 0 REG

/RETURN

/GET ASCI! CHARAETER
/STRIP T0 6 BITS

/CNTRL C ?
/YES o RETURN TO DYTA MONITOR

/CNTRL D ¢
/YES w SETUP %0 READ IN DfAL

/CNTRL P ? 4 ,

/YES = REYURN 70 PSe8 MON]TOR
/ILLEGAL INPUT

/MOVE DAL LOADER %0

/4045 FOR TAPE REA

/INTO PROPER LOCATION

/AND AUTO STAR?

/READ DIAL TARPE ANS EXECUTE
/LINC

/RCG
/BLOCK NUMBER



/

MIND RQUTINES (TRI)

5546
5517
3527
5521
5522
5523
5524
5525
552'%
8527
5530
5534
5532
5533

5534
5535
5536
5537
5549
5541
5542
8543
5544
5545

5597
5569
5564
85562
55483
5564
5545
55686
5547
5592
5571
5572
5573
5574
5575
5576
5577

2229
7320
17637
2362
37614
6562
2362
3760/
17691
7841
17647
7650
2316
5716

eeap

7280

‘1334
47571
2066
poep
7200
1341
47871
2983

5636
3736
273
7774
2731
7625
2073
417
4016
4945
2432
7764
7777
7775
0077
3351
707
5600

MSTATE,

TOPC,

T0AC,

DIALLD

vaes

11127  paGE 81

/CHECK MAJOR STATE REGISTER

2
CLA CLL
TAD

AND

DCA
RSTATE
AND

DCA

TAD

ClA

TAD

SNA CLA
1sg
JMP 1

2

CLA
TAD
JMS
PFPC
2

CLA
TAD
JMS
FACFR

PAGE

CSTATE
(7974
Mt

(7774
MT2
MT2
MT{

MSTATE
MSTATE

TOPC
LOAD

T0AC
LOAD

/GET PROGRAM STATE GENERATOR

/DELEYE BI?S 10 & {1
/SAVE FOR ERROR
/READ STATP FROM FPP
/DELETE BI¥S 10 & 1
/SAVE FOR PRROR

/COMPARE WITH PROGRAM STAYE
715 MAJOR STATE ok?
/YESeRETURN«{

/L0AD THE PPC

/GET RETURN =i

/ADDRESS OF FPE
/L0AD THE PaAC

/GET RETURNe{
/ADDR OF FAC




/

MIN? RQUTINES

5629
S56n1
Se02
5623
5624
5685
56086
5607
5610
S611

5612
5613
5614
8645
5616

S617
3620
5621
5622
5623

5624
5625
5626
5627
5632

5631
5632
5633
5634
5635

(TR3)

2020
7200
1200
4236
oR22
2000
7280
12085
4236
230

Ll
7200
1212
4236
2036

P00
7200
1247
4286
2060

LTLT
7200
1224
€236
2044

peee
7200
1231
4236
2970

T00,

704,

T08,

TOTMP,

TOMQ,

toor,

DIAL1C

2
CLA
TAD
JMS
OMSH
2
CLA
TAD
JMS
AMSW

2
CLA
TAD
JMS
BMSW

CLA
TAD
JMS
TREG

CLA
TAD
JMS
MQREG

CLA
TAD
JMS
OPADR

vess

T00
c4p

oA
LOAD

08
L0AD

TOfMP
LOAD

TOMG
LOAD

T00P
LOAD

6=APRe72
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/LOAD THE OREG
/GET RETURN={

/ADDR QF @
/LOAD THE 1 RES

/GET RETURN=1
/ADDR OF A
/L0AD THE A REG
/GET RETURNe{
/ADDR OF B

/ADDR OF M@
/LOAD 0P ABDR
/GET RETURNed
/ADDR QF QP ADDR

PAGE 82



/

MIN?

‘ i
RQUTINES

5636
5637
5649
5641
5642
5643
5544
5645
5646
5647
5650
5651
S652
5653
5654
5455
54586
5637
5660
LT3
5662
5643
56644
5645
8646
5647
LTV
8671
5472
5673
5674
5675
5676
5677
5700
5704
5702
5703
5704
5705
5706
5707
5749
5711
5712
5743
5744
5745
5716
5717
5720

5721

{TR3)

2039
3092
3321
1420
7041
1377
7712
5257
1636
7041
1377
7740
5237
7248
3321
1983
7700
1376
1375
3g01
7240
1480
3gie
2000
7249
1636
3241
14;9
3411
2891
5271
1321
76592
5794/
1023
7740
5347
2040
2011
2010
2041
2010
2011
1011
7841
1373
7650
1410
7372
3411
5400

Qoo

L0AD,

SHORY,

LEXT,

LREG,

DIALL® vEs3
2

nCA T1
DCA LREG
TAD Ti
ClA

TAD (PFPC
SPA CLA

JMP SHORT
TAD '] LOAD
claA

TAD (PFPC
SPA CL4

JMP SHORT
STA

DCA LREG
TAD EPM
SMA CLA

TAD (3
TAD (5
DCA T2
STA

TAD 1 T3
DCA 10
152 T
STA )
TAD ! LOAD
DCA 1l
TAD § 12
DCA 1 i1
152 T2
JMP =3
TAD LREG
SNA ClLa

JMP L TRUNK
TAD EPM
SPA CLA

JMP LEXT
152 10
152 11
152 e
182 11
152 10
152 11
TAD i1
ClA ‘
TAD (OLSW3
SNA CLA

TAD 1! 12
AND (7400
DCA ! 11
JMP 1 T4

]

11127  PABE 83

/SAVE RETURN ADDRESS
/CLEAR LONG RES FLAG
/GET "FROM“ REG

/COMPARE WITH SHORY REG ADDR
/ARITHMET]E REG?

/NO

/GET "TQ" REG

/COMPARE WITH SHORY REG ADDR
/ARITHMETE REG?
/N0

/SET LONG REG FLAG
/GET EPM GGNTROLAR!GIS?ER
/JEPM ENABLE = 1 ?

/NO = MQVE 2 WORDS

/YES = MOVE 5 WORDS

/SET WORD EQUNT

/GET "FROM"™ REG
/INC RETURN
/GET NTQO" REG

/GET MFROM® DATA
/STORE IN "To" REG

/INC _WORD EOUNT

/MORE 10 GO ,

/GET LONG REG PLAG
/ARITHMET]E REG?

/NO = FINISHED ,
/GET EFM CONTROL REGISTER
EPM ENABLE ® 4 9

/YES » CLEAR EXT

/GET "TO" REG
/18 1T THE 0 REG?
/YES = GET “FROM" EXY

/LOAD OR CLEAR EXT
/RETURN




/

MINY RJQUTINES

5722
5723
5724
5725
5726
5727
5739
5731
5732
5733
5734
5735
5736
5737
5740
S744
5742
5743
5744
5745
5746
5747
578g
57531
5782
5783
5784
5755
5786
5787
5760
5761
5762

5764
5765
5766
5767
5770
5794
5792
5773
5774
5795
5776
5777

{TR3)

2290
7290
1371
3010
6543
3419
6564
3440
1379
6547
3410
1367
6567
3440
1346
6567
3410
1365
3080
1374
3p{1
4530
1376
1375
3ge0
141¢
7041
1411
7640
5764/
2000
5383
8722

6000
pa21
2100
a2ee
2420
2877
7400
pg26
6232
7773
Age3
2066
60092

DIALLD

COMPO, @
CLA
TAD
ncA
ROMSW
DCA |
ROLSW
DCA 1
TAD
RQEPM
DCA !
TAD
ROEPM
DCA !
TAD
ROEPM
DCA 1}
TAD
0CA
TAD
o]o] |
SEPM
TAD
TAD
b]v] }
TAD !
CIA
TAD !
SZA CLA
JMP
12
JMP

COMPOR, JMP !

PAGE

vee3

(SAVOMs1
12

10

18
(400

10
(202

10
(120

10
(QREGe{
10
(SAVOMed
i1

(3
(=B
Ti
i0

11

ORERR
T
=6
COMPO

11187  PAGE 84

/COMPARE FPP 0 REG

/GEY ADDR OF SAVE BUFFER
/STQRE IN AUTO INDEX REG
/GET MSy
/STQRE IN BUFFER
/GET LSW

/READ OLSW{
/READ OLSW2

JREAD OLSW3
/GET ADDRESS OF PROGRAM 0 REG
/GET ADDRESS OF FPP 0 REG

/EPM MODE]

/N0 = 2 WORD REGISTER
/YES = 3 WORD REG]STER
/SAVE WORD COUNT_

/GET PRQGRAM DATA

/GOMPARE WITH FPP BATA
/1S FPP DATA CORREET?
/NO = 0 REE ERROR
/FINISHED?

/NO



7 “IND RQUTINES (TR3) DIALL® Vvoe3 4wAPRe72 11187 PAGBE 85
6028 17774 ORERR, TAD 7682 /GET P,C)
6021 4776/ JMS ERR /G0 TO ERROR ROUTINE
6202 021 ERROR 2021 /ERROR CODE
4p23 5775/ JMP COMPOR /RETURN
6094 2090 SAVO, @ /SAVE FPP 0 REG HERE
éges 0Q2e a
4p26 0000 2
6027 0009 8
6010 20200 2
6911 7900 APTPAC, @
6012 1070 TAD OPADR /FIELD BITS OF 0P ADOR
6213 7104 RAL CLL
Q14 7006 RTL
6p45 1874 TAD PBASE /F1ELD B!TS OF Pp ADDR
6p16 7124 RAL CLL
6217 70826 RTL i ,
6220 10276 TAD X@ADR /FIELD BITS OF X& ADDR
6p21 7104 RAL ChL
6g22 7D26 RTL
6923 1066 TAD PFRC /FIELD BITS OF FPC
6224 5613 JMP 1 APTPAC /RETURN
6925 0080 STRA, @
6926 7100 cLL
6g27 7510 SPA /CHECK SIGN
630 7129 STL /SAVE SIGN IN LINK
6331 3234 DCA ALSW /STORE LSW
6932 7439 L {8 /WAS LSW MINUS ?
6g33 7249 STA /YES » MSW 8 7777
ég34 303p DCA AMSW
6p35 3035 DCA AEXT /CLEAR EXT
6936 5625 JMP 1 STRA /RETURN
6g37 29920 STRB, 2
6g4p 7109 cLL
épey 7540 SPA /CHECK S1GN
g4 7120 STL /SAVE SIGN IN LINK
6043 3037 DCA BLSW /STORE LSW
4044 7430 S2L /WAS SIGN MINUYS ?
6045 7240 STA /YES = MSW s 7779
sp46 3036 DCA BMSW
6p47 3043 DCA BEXT /CLEAR EXT

6g%@ 5637 JMP 1 STRB /RETURN




7/ MINY ROUTINES {TR3) DIALLG vee3 bwAPRe72 11107  PAGE 86

6p%1 7poP SETUP, 2

$p52 7200 CLA

6053 1374 TAD (SETTAB=1 /GET ADDRESS OF TABLE
6354 3010 DCa 10

4955 6211 COF 10

6056 1440 TAD ! 40 /GET MAJOR STATE WORD
6087 8201 cOF 20 /RESTORE PROGRAM DATA FIELD
6060 3773 DCA CSTATE

6p61 6211 coF 10 /GET DATA PROM FILED ¢
6062 1449 TAD 1 4@ /GET TEXT ADDR

6983 3306 DCA ENTTXT

6064 1410 TAD 1 40

8065 7440 SZA

6p66 5270 JMP 2

6047 5345 JMP BADNNWS /SOMETHING 1S WRONE

6072 7041 cla

6p71 1251 TAD sEfur /CHECK FOR PROPER ADDRESS
6p%2 7640 SZA CLA

6273 5255 JMP SEfUP+4

6p%4 6201 cor 29 /RESET PROGRAM FIELD

4075 7604 LAS \

6976 08372 AND (180 /GET SW 8

8277 7649 SZA CLa /TRACING PROGRAM 1

6100 5305 JMP ENtYP /YES = TYPE ENTER

61081 7604 LAS

6102 0371 AND (200 /GET SW 4

6103 76%2 SNA CLA /STOP ON ENTER ?

6104 5§34 JMP 3 SEtUP /NO « RETURN

61085 47787  ENTYP, UMS TYP /TYPE ENTER

6106 3086 ENTTXY, CRLF

6127 0080 ]

61ie 7604 LAS

8141 2371 AND (200 /GET SW 4

6142 7640 SZA CLA /STOP ON ENTER ?7_

6143 4767/ JMS KEYCK /YES « WAIY FOR KEYBOARD INPUT
6114 5681 JMP 1 SETUP

6115 6201 BADNWS, COF o0

6116 7402 HLT /PROGRAM MUST BE RE LOADED
6117 5316 JMP L

6120 02000 ESTOP, O



/

o~

{

MIN! RQUTINES

4121
$122
6123
6124

6125
6126
6127
6130

6131
6132
6133
6134

6135
6136
6137
6149
6141
6142
6143
6144
6145
6146
6147
6150
6151
6182
6193
61954
6155
6196

6165
6166
6147
6170
6171
6172
6173
6174
6175
6176
6177

LTR3)

2020
4335
2072
5721

7820
4335
LY
5725

2009
4335
2870
5734

2020
7280
1735
3900
2335
14002
2pee
386
7106
7004
1365
3353
1400
3g0e
6204
1400
6201
5735

6201
oen7
0254
67083
2200
2108
2731
1577
5762
6707
7600
6200

GAPT.

GPC,

GOP,

GET,

DIAL

2
JMS
PAPY
JMP

2
JMS
PFPC
JMP

JMS
0PAD
JHP

CLA
TAD
DCA
152
TAD
152
AND
Clk
RAL
TAD
peA
TAD
ncA
cor
TAD
cor
JMP

PAGE

19

!

!

R
!

RTL

vees

GET

GAPTY

GET
GPC

GET
GOP

11187  PAGE 87

/QUTBRK USING ADDRS
/GET DATA
/DATA ADDRESS

/QUTBRK USING FPE
/GET DATA
/ADDRESS OF DATA

/0UTBRK USING OP ABDRESS
/GET DATA
/DATA ADDRESS

/GET DATA

/GET ADDRESS REGISTER

/SAVE ]

/INCREMENT RETURN

/GET FIELD B1?S

ZINC TO RISHT WALP OF REGISTER
/3 BITS ONLY

/MOVE 3 B1tS LEF?

/CREATE COP INST

/GET ABSOLUYE ADORESS
/SAVE o
/CHANGE 10 CORREE? FiELD
/GET DATA

/RESTORE QAYA PIELD
/RETURN




/ MIND RQUTINES (TR3) DlALL@ voesd 6=APRe72 11187 PAGE 88

/CRECK SRS
4229 02900 TRSKP, 2

6231 7604 LAS
é202 7377 AND (180 /GET SWITCH B

8223 7659 SNA CLA /1S SWITCH 5 SET 7
6204 5212 JMP (+6 /NO = BYPASS TYPEQUT
6285 1620 TAD ! TRSKP /GET TEXT ADDRESS
6206 3210 DCA 1 #2

6287 4776/ JMS TYR

6218 0000 2

6211 ooep 2

6212 2200 152 TRSKP

6243 Sséee JMP 1 TRSKP

/CHECK OP ADDRESS

6244 ©@PO@  CKOPAD, @
625 7200 LA

6216 6566 RDOP _ /GEY OP ADBR FROM FPP
6247 3231 DCA SAVOP /SAVE FOR TYPEOUY

6220 10971 TAD OPADRe{ JGET PROGRAM OP ADBR
8221 7041 clA

6222 1231 TAD SAVOP /COMPARE THE ADDRESSES
6223 7650 SNA CLA /FPP OF ADBR CORREET ?
6224 !6;4 JMP 1 CKOPAD /YES

6225 1775/ TAD 7600 /NO = GET PC

6226 47741 JNS ERR /G0 TO ERRAR ROUYINE
6227 2003 ERROR 20283 /0P ADDR ERROR CODE
6232 5614 JMP 1 CKOPAD /RETURN

6234 0080 SAVOR, P

6232 7240 LTRUNK, STA /DEL BITS 2«8 IN 2 WORD RES
6233 1911 TAD 11 /GET REGISTER ADDRESS
6234 3001 DCA T2 /STORE IN POINTER

6235 1401 TAD ! T2 /GET REG MSW

6236 0373 AND (7 /DEL BITS fe8

6237 3401 DCA ! T2 /STORE REG DATA IN MSW
6247 5480 JMP T TL /EXIT



A~

/ MIN! RQUTINES (TR3J)

5241
6242
8243
6244
6245
6246
6247

6252
6251
6292
6253
6254
6255
6296

6287
6260
6261
6262
62643
6264
6245

6266
6267
6272
6274
6272
6273
6274
6275
6276
6277
6300
6301
6302
6303
6304
6305
6306
8327
6312
6311
6312
6313
6314
6315
6316

2029
7200
17724
2371
1379
3772/
5641

2000
7200
17724
2374
1367
3R/
5659

2920
7200
17724
2371
1366
3772/
5657

gege
ig22
320
1022
2365
Ige2
4523
7420
1000
3022
7420
5666
1022
71024
7520
5311
7060
7532
5666
4524
4022
1764/
1363
3764/
5267

SETSYS5,

SETST3,

SETSTS,

XNORM,

XNCK ,

NXSHFT,

D1ALLE

CLA
TAD
AND
TAD
nCA
JMP |

CLA
TAD
AND
TAD
DCA
JMP |

CLA
TAD
AND
TAD
DCA
JMP 1

vess

CSTATE
(377
(2400
CSYATE
SETSTS

CSTATE
(377
(1400
CSTATE
SE?ST3

CSTATE
(377
(3000
CSTATE
SEtSTS

ZNORMALIZE THE

0

TAD

DCA

TAD

AND

DCA
SQEZ
STL

TAD

DCA

SNL

JMP 1
TAD

RAL CLL
SMA SN{
JMP

CMA CM|
SPA SE[
JMP 1
SHIFT
OREG
TAD

TAD

DCA

JMP

OMSW
12}
OMSW
(1977
OMSW

11
OMSW

XNORM
OMSH

NXSHFT

XNORM

LEFT
SHREG
(=4
SHREG
XNORM+Y

p—_—

4=APRe72 11ie7 PAGE 89

/SET PROG STATE 5

/SET PRQG STATE 3

/SET PROG STATE 6

0 REGISTER

/GET MSHW

/SAVE 17

/GET MSW ASAIN
/DELETE BITS @ AND 4
/STORE BITS 2«11

/1% Ow0?

/RESTORE MSW

/WAS Q = 2 7
/NO NORMALYZE REQUIRED
/GET MSW

/1S BIT @ OR 1m:1? A

/ND = NQ', 1S NOT NORMALIZED
/COMPLIMENT SIGN AND LINK
/ARE BOTH B]TS=1

/NO = NO', IS NORMALIZED
/SHIFT 0 LEFT ¢ B1¢

/GET SHIFT REGISTER
/DECREMENT

/RESTORE |?

/REPEAT




/ MINI RQUTINES {TR3)

6317
6322
6321
6322
6323
6324
6325
6326
6327

6339
6331
6332
6333
6334

6335
6336
6337
6340

6344
6342

6343

6344
6345
6346
6347
63%0
6351
6352
6383
6354
6355
6356
6387

6361
6362
6363
6364
6345
6346
6367
6370
6371
6372
6373
6374
6375
6376
6377

X

2000
7380
1005
8362
7942
70912
1361
3900
5747

2020
4317
2400
7090
5732

0g0p
4317
1409
5735

goge
2301
2201
#123
2224
2206
2431
2544
p3ILs
2530
1720
23410
2344
2501
pooe

0220
2970
7777
0724
1777
3poe
14090
2400
2377
2734
oRo7
6707
7600
6703
100
6400

INDEX,

XPLUSYL,

XGETX,

BRANEN,

DIALYLO

2

CLA CLL
TAD

AND

RAR

RTR

TAD

DCA

JMP 1

2

JMS
152 |
NQP
JMP 1

)

JMS
TAD !
JMP 1

2

2381
2201
2123
2224
22086
2433
e544

PAGE

veo3

PIR
(78

(Xg
T
INDEX

INDEX
Ty

XPLUSL

INDEX
T
XGETX

/5h
/Ri
/A8
/R?
/RP
/19
/EL
/CN
/EX
/0P
/SH
/6L
/EA

6=APRe72 11187  PAGBE 99

/FIND INDEX REG SPECIFIED

/BY BITS 6«8 OF FPP INSTRUCTION
/GET INSTRUCT]ON

/EXTRACT X BITS

/RIGHT JUSTIFY

/ADD TO ADDRESS OF X@
/SAVE X ADBR
/RETURN

/ INCREMENT X
/GET ADDR OF X IN 1
/ING X

/RETURN

/GET INDEX REG
¢/FIND ADDR QF X
/GET DATA IN X
/RETURN

LOAD START STEP ADBRESS
LOAD RESET STEP ADBRESS
ASSEMBLE

RYN TRACE MQDE

AUN FAST MODE

TYPE CONTENTS OF REGISTER
ERROR LIST

LOAD COMMAND REG!STER
FPP EXIT

LOAD  OPERAND TABLE
SET SHIFT COUNT AND PLAG
CLEAR STEP SWITCH

SET EXIT ADDRESS



/

MINI! RQUTINES

6400
6401
6402
6423
6404
6435
6406
6487
6410
6411
6412
6413
64414
6415
6416
6417

6420

(TRI)

2092 SHIFTE,
7300
17771
7650
5600
1036 SAVSN,
2376
3220
4524
2036
1036
1229
3836
27771
5225
5600

2000 BSIGN,

DlALL?

2

LA CLL
Tad

SNA CLA
JMP 1
TAD

AND

DCA
SHIFY
BREG
TAD

TAD

beA

182

JMP

JMP 1

vagsd

SHREG

SHiFTB
BMSW
(4000
BSIGN

RIGHT
BMSHW
BSIGN
BMSW
SHREG
SAVSN
SHiFTB

6=APRu72

——

11187  PaABE %1%

/SHIFY B UNTIL SHFY €N¥=2

/GET SHIFY COUNT
/SHFY CNT=B?
/YES » NO SHIF?
/GET B MSW

/SAVE SIGN BIY

/SHIFT B8 RIGHT 1 BIT

/EXTEND THE SIGN

/SHIFT COUNTuE
/NO = SHIFT AGAIN
/YES « RETURN




/

MIN] RQUTINES

6421
6422
6423
6424
6425
6426
6427
6430
6434
6432

6433
6434
6435
6436
6437
6440
6441
6442
6443

6444

64453
6446
6447
6450
6454
6482
6453
6454

64935
6456
6437
6460
6461
6462
6463
6464
6445
6466
64687
6470

(TR3)

Q20
7340
1073
3073
7420
7040
1072
3p72
7300
5621

2000
3244
1005
7086
7420
2233
7300
1244
5633

o0

2000
7300
3795/
2023
5645
2022
7000
5645

poee
7380
1005
8374
1373
7450
5267
1372
7640
2255
7300
5655

APTDEC,

CKSUB,

CKST‘

OPLUSY,

MEMINS,

DIALLD

?
STA €LL
TAD

DCA

SNL

CMA

TAD

DCA

cLA CLL
JMP ]

2

DCA

TAD

RYL

SNL

152

CLA CLL
TAD

JMP 1

vees3

PAPT#1
PART#4

PART
PAPT
APYDEC
CKST
PIR
CKSUB

CKSY
CKsuB

s APRe72

11187  PAGE 92

/DECREMENY PROGRAM
/APT POINTER N
/742 B]T ABSOLUTE ADDRei

/QVERFLOW?
/YES
/F1ELD BITS

/RETURN

/SKIP IF INSTRUCTION 1S
/NOT A SUBTRACT

/GET INSTRUCTION

/SUBTRACT?
/NO=INCREMENT RETURN

/RESTORE A
/RETURN

/INCREMENT THE O REGISTER

2

CLA CLL
nea

152

JMP 1
152

NQP

JMP 1

OVFL
OLSW
oPLUSL
OMSW

OPLUSL

/DOES INSTRUCTION STORE

g

CLA CLL
TAD

AND

TAD

SNA

JMP

TAD

SZA CLA
182

CLA CLL
JMP 1

PIR
(7800
(8200

Vo4
(e2020

MEMINS
MEMINS

/INCORSINC THE O REG

/CLEAR QVERFLOW

/INC LSW

/RETURN

/INC QOMSW

/RETURN

THE ANSWER IN MEMQRY ?

/SKIP IF ANSWER 1S NOT 7O GO TO MEMORY

/GET INSTRUCTION
/EXTRACT OF cOBE

/FADDM?
/YES=RETURN

/FMULM?
/NQ= INCREMENT REYURN

/RETURN

N
LY
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JCHECK DATA THE FPP STORED [N MEMORY
6471 2020 CMEMY, 2 /COMPARE MEMORY EXPONENT
6472 73002 CLA CLl
6473 1371 TAD (wy /GET COUNT
6474 3000 DCA T /SAVE COUN?
6475 1000 TAD T1
6476 7201 1AC
4477 02379 AND t2e /1 OR 2 WQRD ERROR CODE
6500 1367 TAD (2 /MEMORY ERRQR €ORE
6521 3334 DCA MCODE /STORE FOR ERROR
6582 10200 TAD TL /GET WORD &OUN?
6583 7p01 1AC
6504 7640 SZA CLA
6505 7001 1AC
6506 1366 TAD (EMEM»
6507 3765/ DCA SAVMEM /SAVE FOR ERROR REMOQRT
6540 1765/ TAD SAVMEM
6511 3010 DCA 10
6512 7040 CMA )
6513 1071 TAD OPADRe{ /GET OP ADBRESS
6544 3011 DCA 11
6515 1870 TAD OPADR /GET FIELD BITS
6516 0364 AND (7 /DELETE EXYRA BI%S
6517 7104 cLlL RAL
6520 7006 RTL . /MOVE 3 BlYS LEF?
6521 1363 TAD (COF /CREATE CDP INSTRUETION
6522 3323 DCA Vo1 /MODIFY PRAGRAM
6523 6201 -CMEM,  COF ] /USER FlELS
6524 1413 TAD I 14 /GET PPP DIATA
6525 6201 COF g0 /PROGRAM FIELD
6526 7041 ClA
6527 14ip TAD ! 10 /PROGRAM DATA
4538 7650 SNA CLA /15 DATA OR ?
6531 5336 JMP ' *5 /YES
6532 1271 TAD CMEMY /NO
6533 4762/ JMS ERR /G0 TO ERRBR ROUTINE
6534 0002 MCODE, ERROR @22 /MEMORY ERROR COBE
6535 5340 JHP  +3 /RETURN ‘
6536 2000 152 T4 /YESe==END OF COMPARE?
8537 5323 JMP CMEM /NO==COMPARE NEX® WORD
6540 %671 JMP 1 CMEML /RETURN




/ MINI RJUTINES

4541
5542
6543
£544
6545
6546
6547
£550

6562
6561
6562
6563
6564
65645
6566
65647
6579
6573
6572
6573
6574
6575
6576
6577

(TR3)

%002
7300
1344
3274
4530
13614
1369
5273

7774
2p83
6787
6201
2007
@712
2104
Pore
2p2p
7777
60080
3000
7008
2733

4080

g724
6600

CMEM2,

D1ALLE VB3

2

CLA CLL

TAD CMEM2
0CA CMEML
SEPM

TAD (3

TAD (=d

JMP CMEML#2
PAGE

é=APRe72 11187 PAGE 9¢

/COMPARE MEMORY FRACTION

/GET RETURN
/SET RETURN IN EXP COMPARE
/EPM MODE? '

/NO = WQRD COUNTael

/WORD COUNTa=l OR o4

/GO TO EXPONENT EOMPARE

N



/

)

MINY RQUTINES

6682
6621
6682
5623
6624
6605
6606
6627
6610
6611
6612
6613
6614
6615
6616
6617
6620
6621
6622
6623
8624

6625
6626
6627
6430
6631
6632
6633
6634
6635
84636

(TR3)

LT
7300
1876
7104
7026
1377
3216
7240
1077
3010
1376
3941
1375
300
6201
141p
6201
3444
2000
5216
5600

PTY!
1625
3040
1374
3800
2225
3440
2000
5233
5625

PINDEX,

PINCF,

CLRES,

DIALLY

. i

vaas §=APRe72 1iie7 PAGE 93

/MOVE USER INDEX REGS TO PROGRAM [NDEX REGS

2

CLA
TAD
cLL
RTL
TAD
DCA
STA
TAD
DCA
TAD
DCA
TAD
DCA
COF
TAD
COF
o]o |
182
JMP
JMP

2

TAD
nCA
TAD
DCA
158
DCA
152
JMP
JMP

chl
RAL

¢SET PROGRAM INDEX REGS
XBADR /USER INDEX POINTER FIELD BITS
(COF /CREATE COF INST
PINCF /MODIFY PROGRAM
XZADR+1 JUSER INDEX POINYER
(XBw1 /ADDR OF PROG INDEX REGS
teio /COUNY
2e /USER FIELD
ge /RROGRAM FYELD
T /FINISHED?

PINCF /NO
PINDEX /RETURN

CLREG




/

MIN] RQUTINES

6637
6640
6641
6642

6643
6644
€645
8646

6647
6650
6691
6652
6653
66%4
64655
66%6
6657
6660
6661

6662
6663
6664
66645

66646
6647
6670
6671

6672
6673
8674
6675

6676
6677
6700
6701
6702

(TR3)

2000
4225
2027
5637

peog
4225
2235
5643

ITT
1003
7740
5257
3922
3923
327
5647
4225
0023
5647

goop
4225
0843
5662

geoe
4225
T LIS
5666

2000
4773/
6212
5672

2000
4772/
ez%;
6212
5676

CLRAX,

CLRBY,

CLROX,

CLRMAX,

CLRAEX,

KEYLL,

DIALLD

¢

JMS
AREG=1
JMP ]

2

JMS
BREGed
JMP 1

8

TAD
SPA CLA
JMP
DeA
DCA
DCA
JMP 1
JMS
OREG=d
JMP 1

]

JMS
cir
JMP 1

2
JMS
cor
cir
JMP 1

vees

CLREG
CLRAX

CLREG
CLRBX

EPM
o
OMSW
OLSH
OEXT
CLROX
CLREG

CLROX

CLREG
CLAMAX

CLREG
CLRACX

WORD
10
WORDL

b=APRe72 11187  PAGE 9¢&

/GEY THE EPM CONTROL REGISTER
/EPM ENABLE = § 7

/YES » CLEAR ENTIRE REB]ISTER
/N@ = CLEAR MSW,LSW,EX? ONLY

/RETURN

/LINK TO KEYCK FROM PIELD &



/

MINI RQUTINES

6723
6724
6785
6706

6707
6710
6711
6742
6743
6744

6745
6716
6747
6720
4721
4722

6723
6724
672%
8726
6727
6739
6734
4732
6733
6734

{TR3)

220
6212
5706
P36

0000
6241
6212
4714
5707
1200

opeD
7389
1771/
1370
3774/
57¢5

ogeD
7340
1071
3971
7420
7040
1070
3070
7300
5723

TYP,

ERR,

STINC,

OPDEE,

DIALLD

e

CIF
JMP 1
TYPL

2
COF
cIF
JMS 1
JMP 1
ERRL0

Vg3

12
v+l

10
10
2
ERR

6APRe72 11107 PACE 99

ZLINK TO TYP1Q IN PIELD 1

/LINK TQ ERRL@ IN FIELD 1

/INCREMENT THE PRQGRAM STATE GENERATOR

2

CLA ClL
TAD

TAD

DCA

JMP 1

CSYtATE
(400
CSTATE
STINC

/INCSTRINCREMENT THE
/PROGRAM MAJOR STAtE GEN,

/RETURN

/DECREMENT THE OP ADDRESS

2

cLl STA
TAD

DCA

SNL

CMA

TAD

DCA

CLA CLL
JMP 1

OPADRe{
OPADR#4

OPADR
OPADR

oPBEC

/DECREMENT OP ADDRESS
/ACe=}
/12 BIT ABSOLUTE AbDR

/FIELD BITS

/RETURN




¢/ MINI RQUTINES

6735
6736
6737
6742
6743
6742
6743
6744
6745
6746
6747
67%0
6751
6792
6753
6784
6785
8756
6787
6760
6761
8762

6766
6747
4770
6771
6772
6773
6774
6775
6776
6777

(TR3)

LT
7300
1003
7700
5767/
1007
7640
7001
1034
1042
3026
7004
1033
1041
3025
7004
1032
1040
3924
5766!
8767/
5735

7003
7000
o400
2731
0254
p2ées
7772
7778
2177
6201
7000

ADDAB,

ADREY,

DIALLD

vess3

6eAPR=72

11187 PABE 98

JADD A AND B REGISTERS AND STORE THE
/ANSWER IN THE O REGISTER,

JTHIS ROUTINE AND "SUBAB" SIMULATE THE
ZARITHMETIE FUNCTIONS OF THE ADDER

2

cLA cLl
TAD

SMA CLA
JMP

TAD

SZA CLA
{AC

TAD

TAD

0CA

RAL

TAD

TAD

DCA

RAL

TAD

TAD

DCA

JMP

JMP
LA

PAGE

EPM

ADEXT
CARYIN

ALSW3
BLSWS
OLSW3

ALSW2
BLSW2
oLsw2

ALSWY
BLSWY
OLSWY
ADEXT#3
ADEXT
ADDAB

/GET EPM CONTROLS
/EPM ENABLE = {27

/NO = ADD EXPENSIONS
/GET CARRY INSER?
/CARRY IN § 17

/YES @ ADD IT IN

/ADD EPM LSW3
/INSERT CARRY OUY OF LSW3
/ADD EPM LSW2

"/INSERT CARRY OUY BF LS8W2

/ADD EPM LSW{
/CLEAR 0 EXTENSION



/

‘ !
MIN! RQUTINES

7200
72921

782
7003
7004
7005
7006
7087
7010
7811
7g42
7013
7044
7215
7816
7947
7820
7021
7g22
7823
7024
7825
7026
7027
7038
7831
7032
7033
7034
7233
7036
7037
7040
7841
7042

{TR3)

1035
1043

1297
3927
7804
10931
1037
3023
3807
7004
1039
1236
3922
7010
3921
479714
5240
1030
7484
7280
1036
7538
7060
7730
5241
1030
7104
7200
1022
75%0
7060
7730
7349
3776/
5795/

ADEXT,

SETFL,

DIALLE VBB3  6sAPRe72
TAD AEXT
TAD BEXT
TAD CARYIN
DCA 0EXT
RAL,

TAD ALSW
TAD BLSH
DCA LS
DCA CARYIN
RAL

TAD AMSH
TAD BMSW
DCA OMSH
RAR

DCA CAROLY
JMS SPECFL
JMP SETFL
TAD AMSW
RAL CLL

cLA

TAD BMSW
SPA SE|

CMA CML
SPA SEL CLA
JMP SEFFL+L
TAD  AMBW
RAL CLL

cLA

TAD  OMSH
SPA SEL

CMA CML
SPA SEL CLA
STA CLl

DCA OvFL
JMP ADRET

_

11ie7 BPAGE 99

/ADD EXTENSIONS WHEN NOT
/IN EPM

/ADD CARRY INSERTY

/INSERT CARRY OUT OF EXT
/ADD LSHW

/RESET CARRIN IN ,
/INSERT CARRY OUt oF SLW
/ADD MSW

/GARRY OUT TO SIGN B1Y

/SAVE CARRY oUt

/CHECK FOR 4808 P@B0 IN O

/0 s 4200 8002 SPEEIAL OVERFLOW
/GHECK QVERFLOMW

/S1GN OF A IN LINK

/GET B SIGN
/ARE BOTH SIGNS 608
/NO=COMPLIMENT
/ARE BOTH SIGNS NEG
/NO=NO OVERFLOW
/GET SIGN OF OPERAND
/SAVE IN TRE LINR

/GET SIGN OF ANSWER
/ARE BOTH SIGNS FpS?
/COMPL JMEN? o
/ARE BOTH SIGNS NEB?
/NO=SET OVERFLOW
/STORE OVERFLOW
/RETURN




/ MIND ROUTINES

7043
7044
7045
7046
7047

72%0
79581
70%2
70583
7254
70585
70%6
7957
7060
7061
7962
7063
7064
7065
7066
7067

7878
7073
7072
7073
7074
7875
7876
7077
7100
7191
7182

7103
7104
7105
71086
7187
7140
7111
7142
7143

A

{TR3)

2020
4250
4576
4250
5643

poop
10083
7742
7346
1374
3g00
1000
7160
1373
3991
1003
7710
5270
1043
7441
3043

1401
7049
7430
71081
3401
7060
1904
3001
2000
5270
5650

]
3001
1005
2372
1026
3000
1001
3400
57923

SUBAB,

NEGB.

BCOM,

XPUTYX,

DIALL@ v@2as3

11187  PAEE 160

/SUBTRACT B FROM A AND STORE THE
/ANSWER IN THE 0 REGISTER

2
JMS
APBO
JMS
JMP

2

TAD
SPA
STA
TAD
DCA
TAD
CMA
TAD
DCA
TAD
SPA
JMP
TAD
ClA
DCA

TAD
CMA
SEL
1AC

cla
cll

STL

CLh

€Ll

Chl

DCA 1

cML
TAD
DCA
152
JMP
JMP

e

DCA
TAD
AND
TAD
DCA
TAD
DCA
JMP

CMA

!

!
!

NEGB

NEGB
SUBAB

EPM

RTL
(=2
TL
T

(BREG
T2
EPM

BCOM
BEXT

BEXT
Te

T2

T2
T2
Ti
BCOM
NEGB

T2
PIR
(7
PXP
T

12

T4
XPUTX

/MAKE B NEGATIVE
/ADD A AND =B
/RESTQRE B
/RETURN

/GET EPM CONTROL REG

/EPM ENABLE = 1?7

/AC = =3 ,

/WORD COUN? {S =2 OR «5

/STQRE WORS COUNY

/GET WORD GOUNT

/MAKE 17 POSITIVE AND SUBTRACT i
/ADD BASE ADDRESS

/STORE START{NG ADDRESS

/GET EPM CONTROL REG

/1S EPM ENABLE n 3%

/YES » BYPASS EXY,

/NO = EXT IS USED INSTEAD OF LSW/S
/NEGATE EXY,

/STORE = EXT'

/GET REGISTER Bata

/COMPLIMEN? 17 ‘

/CARRY QUT FROM PREVIOUS WORD?

/YES = ADD CARRY QUT

/STORE = DAYA

/AC & =i AND COMALIMENY THE LINK
/SUBTRACT { FROM ABDR AND RESTORE LINK
/STORE ADDRESS =i

/END OF WORD COUNTY

/NO = NEGATE NEX? WORD

/YES « RETURN

/PUT DATA IN INDEX REG
/SAVE DATA

/GET INSTRUCTION_
/EXTRACT BITS %=1
/ADD X2 ADBR

/SAVE ADDR

/GET DATA

/STORE DATA

/RETURN



/

MINI ROUTINES

7114
7145
7146
7147
7129
7121
7122
7123
7124

7125
7126
7127
7130
7131
7132
7133
7134
7135
7136
7137
7140
7141
7142
7143
7144
7148
7146
7147
7182
7184
7182
7483

7184
718%
7156
7187

74164
7165
7166
7167
7170
7174
7172
7173
7174
7175%
7176
7477

{TR3)

P00
7300
6556
3324
1314
4774}
7004
5714
LILT)

1370
3040
1412
7489
5767/
6246
6041
5333
7200
5327
2334
2240
2240
LLLT ]
2000
7300
1343
3766
7249
6211
3768
6201
5784/

0000
6212
5757
0103

6704
27
6783
B266
7136
6707
2007
2036
7776
6762
8733
8442
7208

STERR,

STSAVE,
RUBOUY,

RUTXT,

TYPNER,

ASG,

DIALLR

e

CLA CLL
FPRST
DCA

TAD

JMS
ERRQR
JMP 1

2

TAD
0cA
TAD !
SNA
JMP
TLS
TSF
JMP
CLA
JMP
334
240
240

8

2

CLA CLL
TAD
DG4
STA
cor
DCA !
cor
JMP

2

ciF
JMP 1
ASCL

PAGE

vess

STSAVE
STERR
ERR
oeed
STERR

(RUTXTwl
12
18

WORD#1

;'i
=

TYRNCR
TY#

12
(CRSW
00

TYP4Y

10
[h!

1iiie? PABE 17¢

/STATUS ERRQR

/GET STATUS FROM FPPw1?
/SAVE FOR ERROR tyPEOoy?t
/GET RETURN ADDRESS

/G0 TO ERROR ROUTINE
/STATUS ERRQOR EORE
/RETURN

/1F RUBOUT WAS INPUT
JECHO / AND DELETE
/DATA WORDS IN WORD ROUTINE

/TYPE WITH NO CARRAIGE RETURN

/GET RETURN ADBRESS

/SET TYP ENTRY FOR RETURN
/SET THE AR = 9797

/FIELD &

/SEY NO RETURN SWitCH
/RESTORE FIELD

/G0 YO TYRE ROUTINE

ZLINK TO ASCip IN FIELD &
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7200 2@0e  OEZ, ? /SKIP IF Qap

7281 7300 ELA CLL

7202 1003 TAD EPM /GET EPM CONTROL REGISTER

7203 77080 SMA CLA /EPM ENABLE = 1 ¢

7204 5213 JMP Vo7 /NG = BYPASS EPM LSW/S

7285 1026 TAD OLSWS /GET EPM LSWS

7206 4243 JMuS CKL INK ZINHIBIT QOVERFLOW

7287 10825 TAD oLSW2 /GET EPM LSW2

7218 4243 JMS CKL INK /INHIBIT QVERFLOW

7241 1024 TAD OLSHY /GET EPM LSW{

7242 4243 JMS EKL INK ZINHIBIT OVERFLOW

7243 1023 TAD OLSW /GET LSW

7214 4243 JMS CKL INK /INHIBIT OVERFLOW

7215 1022 TAD OMSHW /GET MSW

7246 4243 JMS CKLINK ZINHIBIT QVERFLOW

7217 7650 SNA CLA AN L)

7220 2200 152 0OES /YES=INC RETURN

7221 5600 JMP 1 OER

7222 POP2  ARE, ) /SKIP IF FACs@

7223 7300 CLA CLL

7224 4532 SEPM /EPM MODE?

7225 5234 JHP Ve? /NO = BYPASS EPM LSW/S

7226 12%7 TAD ACLSW3 /GET EPM LSHW3 A

7227 4243 JMS CKL INK /INHIBIT OVERFLOW

7238 1856 TAD ACLSW2 /GET EPM LSW2

7231 4243 JHS CKL INK /INNIBIT OVERFLOW

7232 1055 TAD ACLSW4 /GET EPM LSWL

7233 4243 MS EKL INK /INHIBIT OVERFLOW

7234 10%4 AD ACLSH /GET LSW N

7235 4243 JHS CKL INK /INHIBIT OVERFLOW

7236 1033 TAD ACMSH

7237 4243 JMS EKL INK /INKIBLY OVERFLOW

7240 7652 SNA CLA /AC 8 01

7241 2222 1523 AE /YES=INC RETURN

7242 5622 JMP 1 AE /RETURN

7243 0000  CKLINK, @

7244 7420 SNL /LINK 8 3 1t

7245 5643 JMP 1 CKLINK - /NO = RETURN

7246 7101 cLL 1A /YES = INSERT LINK INTD TWE AC

7247 5244 JMP o3 /CHECK LINK AGAIN
'an ah



-~

/ MINI RQUTINES (TRJ)

7250
7251
7252
7253
7254
72%5

7286
7287
7240
7264
7262
7283
7264

7265
7246
7267
7230
7274
7272
7273
7274
7275
7278

2029
7380
1853
7710
2250
5650

opeg
4250
7410
e
4222
2236
5686

L TLY]
7300
1777/
7650
5645
4524
4022
27974
5292
5665

ALE,

AG2,

SHiFYO,

DlalLL®

CLa CLL
TAD

SPA CLA
1s2

JMP 1

JMS
SKP
JMP 1
JMS

JMP 1
CLA CLL
TAD
SNA CLA
!
SHIFY
OREG
152

JMP L

veas

ACMSHW

ALZ
AL2

ALZ

AGE
AEZ
AGE
AGR

SHREG
SHIFTO

LEPFT
SHREG
SHIFT0e5
SHiFTO

11§97 PAGE 183

/SKIP IF FAC 18 NES

/GET FAC MSW
/1S FAC MINUS
/YES=INC RETURN
/RETURN

/SKIP IF FAC 1S GREATER THAN 2
/15 FAC MINUS

/NO=CHECK IF 2

/YESeDO NOT SKIP

/18 FAC 97

/NO«ING RETURN

/RETURN

/SHIFT 0 LEFT UNTIL
/SHIFT CNTRsg

/SHIFT CNTad
/YES=ND SHIFT

/SHIFT CNTRsO?
/NO=SHIFT AGAIN
/YES RETURN




/

MINY RQUTINES

7277
7320
7304
7302
7303
7304
7305
73086
7307
7340
7314
7342
7343
7344
7345
7316
7347
7320
7324
7322
7323
7324
7325
732¢
7327
7332
7334
7332
7333
7334
73335
7336

7337
7340
7341
7342
7343
7344
7345
7346
7347
7350
7354
7382
7393

(TR3)

5304
2736
2736
3606
3302
2736
5235
3302
5304
2704
2704
3606
3302
2704
5235
3302
4734
4734
4737
5005
4742
4745
4759
500
5184
e

780
4440
1674
1674
1674
1674

24020
2476
260Q
pse2
23026
7400
7404
2673
2436
2456
663
@543
P452

INSO,

INS21,

CNTRLS,

DIALLG VDBl

11107

/FPP=12 ARITHMETIC INSTRUCT]IONS

FLOA
PFADD
PFADD
PFOlV
FMULTY
PFADD
FSTA
FMULT
FLDA
DPADD
DPADD
PFOIV
FMULY
OPADD
FSTA
FMULY
JEQ

JGE

JLE
JTRUE
NE

LT

N3

JAL

SETX
SETH

JSA
SR
SPEC243
SPEC21»3
SPEC24e3
SPEC2443

SA
RA
AS
RY
RP
TY
EL
CM
EX
LDoP
SH

CL
EA

/FLDA

/F P, ADD
/F 3P, ADD
/FDLV
/FMUL

/F P, ADD
/FSTA
/FMULM
/FLDA
/0,P, ADD
/0,P, ADD
/FDLV
/FMULM
/0P, ADD
/FSTA
/FMULM

AND
AND

iND

AND
AND

AND

PAGE 104

sus
sSuB

sus

sus
sue

sue

/TABLE OF INSTRUETION
/ADDRESSES FOR SPECIAL
/FORMAT 2 ap coor {
/JUMP ALWAYS (JA)
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/SET RETURN FQOR AUTO RESTARY

7394 2000 SETRET, 2
7385 1380 CLA CLL

7386 1376 TAD (SEFPPe2 /GET REENTER ADDR OF NORMAL MODE
7387 3775/ DCA REPURN /SET REENTER ADDRESS

7360 3023 DCA EPM /RESEY EPM MODE FLIP=FLOP

7341 5754 JMP 1 SETREY /RETURN

7362 0000 ASTER, @ /LINK TO WORD FROM FIELD &

7363 4774/ JMS TYP

7364 2487 AST

7365 0008 o

7366 5762 JMP 1 ASTER

7367 ro2O YITLE, @

7378 6212 cCIF 18
7371 4773 JMS 1 e2
7372 %7687 JMP 1 TifLE
7373 1422 TITL
7394 6703
7375 0354
7376 1002
7377 0724

7400 PAGE




/ MIN! RQUTINES

7430
7401
74922
7463

7404
7405
7406
7407

7449
7414
7432
7443
7414
7445
7446
7447
7420
7421
7422
7423
7424
7425
7426
7427
7430
7434
7432
7433
7434
7435
7436
7437
7440
7444
7442
7443
7444
7445
7446
7447
7450
7481
74582
7483

(TR3)

6212
6211
5603
7609

6242
62i1
5687
1407

2009
7200
1610
7700
1377
1376
3234
1610
7004
7140
3000
1000
3901
1003
7740
7346
1375
3277
148p
7100
7104
3400
1234
3242
2000
1400
7404
3400
1640
7700
5252
7430
2401
2001
2277
5249

TY,

Ebo

SHIFTR,

ROY,

LOOPR,

DIALLR

ClF
COF
JMP 1
TYLZ

CiF
COF
JMP 1
ELiC

)
ClLA

TAD }
SMA CLA
TAD

TAD

DCA

TAD
RAL

CLL RAR
pCA

TAD

DCA

TAD

SPA Cli
STA CLb
TAD

0CA

TAD !
cLk ;
RAL CLL
DCA !
TAD

0CA

152

TAD t
RAL CLL
DCA !
TAD !
SMA CLA
JMP

SZL

152 |
152

152

JMP

vapgs

10

(!

10
10
1*4

SH{FTR

(7304
(7{04
RO?
SHIFTR

T
T3
T2
EPM

RT%
{e
SWENT

T1

T
ROt
18
Ti
TL

Ti
SHIFTR
o

Te

T2

SWENT
LOOPR

6=APRe72

11187  PABE 186

/G0 TO TYPE ROUTINE IN FIELD 1

/SHIFT REG LEFT OR RIGHWY

/GET THE ARGUMENY

/LEFT OR RIGHT
/RIGHT = MAKE RAR

/MAKE RAR OR RAL

/SET ROTATE INSTRUETION
/GET REG

/DELETE SlaN
/START REG ADORESS

¢l NEED THA ADDRESS *WICE
/GET EPM CONTROL REG

/EPM ENABLES{?

/YES » ACHG3 ,

/WORD COUNTsei OR =4é

/SET SHIFT WoRD Z0ON?
/GET MSW

/ROTATE LEPT OR AiBH?
/STORE SHIPTED MSHW

/GET ROTATE INSTRUETION
/STORE IN REXT ROTATE INS?

/GET NEXT WORD
/ROTATE LEPT OR RIEW?

/GET ARGUMENT

/LEFT OR RIGHY ,

/RIGHT = CRECK WORB COUNT
/LEFT = CARRY OUY}

/YES = INSERY IN PREVIOUS WORD
/INC PREVIOUS ADDRESS

/END OF REGISTER ?

/GET NEXT WORD

7 "%\“

I
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JEPM CONTROL REGISTER OPERATIONS
/81T 11 EPM MODE
/B1T @2 EPM ENABLE
/81T o1 EPM EXECUTE STATE
/B1T B2 EPM SPECIAL STATE
7454 2000 REXT, 1S2 .21
7455 1003 TAD EPM /GET EPM GONTROLS
74%6 7710 SPA CLA /EPM ENABLE®i?
7487 5274 JMP REND /YES = END OF ROTATE
7460 1000 TAD T3 /INC T4 OVER EPM LSW'S
7481 1374 TAD (3
7462 30D DCA T )
7463 1234 TAD ROt /GET ROTATE INSTRUETION
7464 3266 DCA it
7485 1400 TAD ! TY /GET EXT ‘
7466 7110 RAR CLL /JROTATE LEPT OR RIBHT
7487 2373 AND (7400 /MAKE 1T 4 BIYS
7478 3400 DEA 1 T4 /STORE ROTATED EXT
7471 7430 SZL /CARRY QUY LEFT?
7472 2491 152 1 T2 /YES = INSERT IN PREVIOUS WORD
7473 7410 SKP
74%4 3409 REND, DCA ! T4 /1F EPMay ELEAR EX?
7475 22ip 152 SHIFTR /INC RETURN
74%6 S6ip JMP 1 SHIFTIR /FINISHED = RETURN
7497 00090 SWONY, @
7589 0200 SEX, 0 ) /SET TMSC EXECUTE
7501 7309 cLA CLL
7502 1003 TAD EPM /GET EPM CONTROL REG
7503 7006 RTL /MOVE BT 81 Y0 ¥WE LINK
7504 7432 STL RTR /SEY BIT @1 AND RESTORE THE AC
7505 3203 DCA EPM /STORE STA®E REG
7506 5700 JMP 1 SEX /RETURN
7507 0080 REX, 2 /RESET TM§e EXECUtE
7510 7300 CLA CLL
7514 1083 TAD EPM /GET STATE REG ,
7542 7006 RYL /MOVE B1T 81 YO gnz LINK
7543 7112 cLL RTR /CLEAR BIT g1 ANB RESTORE AC
7514 3903 DCA EPM /STORE STATE RFG
7515 8707 JMP 1 REX /RETURN




/

MINI RQUTINES

7516
7547
7520
7524
7522
7523
7524

7525
7526
7527
7530
7531
7532
7533
7534
7535
7536
7537
75490
7541

7542
7543
7544
7545
7546
7547
75%0

7594
7592
7583
7584
7555
7586
7587
7560
7561

{TR3)

7020
7320
1003
23872
1371
3083
5716

0200
7300
1003
8372
3983
5725
0002
7300
1003
7812
7740
2333
5733

LLL
7389
1083
7084
7140
3203
5742

poee
7380
4530
5751
1003
7004
7130
3003
5751

sst,

RST,

SKPEPM,

ENOFF,

ENON,

DIALLR

CLA
TAD
ANOD
TAD
DCA
JMP

CLA
TAD
AND
DCA
JMP

CLA

TAD
RTR

JMP

cLL

7] -K]

EPM
(6777
(10800
EPM
sst

EPM
(6777
EPM
RST

EPM

SKPEPM
SKPEPM

EPM
EPM
ENOFF
ENON

EPM

EPM
ENON

GwAPRe7?2

111@7  PABE 108

/SET TMSC SPECIAL STATE

/GET STATE REG o
/SAVE ALL BITS EXCEPY BIT @2
/SET BIT @2

/STORE STATE REG

/RETURN

JRESET TMSE SPECEAL STATE

/GET STATE REG
/CLEAR BIT D2

/STQRE STATE REG
/RETURN

/SKIP IF IN EPM MOBE

/GET EPM CONTROLS
/MOVE MODE BIT To 816N
JEPM MODED
/YES « INC RETURN

/RESET EPM ENABLE

/GET EPM CONTROL‘?!G
/MOVE ENABLE 10 LINK
/CLEAR ENABLE AND RESTBRE REG
/RESTORE CONTROL REG

/RETURN

/SET EPM ENABLE

/EPM MODE 4 ,

/NO « DO NOT SET EPM ENABLE
/GET CONTROL REG

/MOVE ENABLE T0 LINK

/SET ENABLE AND RESYORE REG
/RESTORE CONTROL REG
/RETURN



/

i

MIN1 RQUTINES

7571
7572
7573
7574
7575
7576
7577
2114
8115
P16
p11?
p128
g121
122
p123
124
p12%
B126
2127
1302
2131
p132
2133
B3

2135
2136
2437
0140
L4y
0142
0143
0144
p145
ni46
2147
21%0
2181
g1%2
2153
2184
2155
2156
2187
2162
mi61
7162
2163
7164
7165
P66
2147
2170

(TR3)

1020
8777
7400
2023
7777
7124
7704
2400
ag27
0247
6200
6485
6037
6025
7200
7410
7265
6400
7551
7533
5647
7250
72%6
7222
7542
7103
6266
6600
5534
5631
5600
5624
5612
5541
5605
6330
6715
5400
6445
5446
5427
4335
6125
6131
6121
7600
6051
6723
6421
6541
6471
6647

DlALLP Vo83

4uAPRe7?

11i87

PABE 179




FIELD 2

2171
2172
2173
2174
2175
2176
2177

6662
6643
6666
6637
5425
6735
7043
2004

DIALLD

vges

FIELD ¢

6sAPRe72

11107

PAGE 129e1



pese
2100

g2ep
p3g0

p40Q
g500

0600
@700
1000
1100
1209
i3e0
1499
{500
1600
1709

20080
2100

2200
2320

2400
2580

2600
2780
3000
3100

3200
3380

3400
3500

3608
3700

FIELD &

11111111
11111111

11111144
11111141

{1111141
i1111141

i1111141
{1111141
11111111
11111141

i1114141
{11111

i1111111
i1111141

i1111144
f1114111
%11111@1

1113141

i11111i1
i11111d1

11111141
{1111131

1111141
11111191
i1111111
11111111

111111i1
11111111

11111111
11111141

11114441
11111111

22002032
11ip11i1
11111141
11l

11114111
11111111

11411141
11111141
11i11111
11411141
11111141
133111y
11814111
11i111d1

1111111
1111141

11i1;1§1
11411144

111141{1
11111141

11811131
11111141

11111141
119111144
11111141
11111111

11411131
11411141

11411141
11111194

11111141
11111141

DlALLZ V2Ol

11114111
11411111

1111i111
1111i111

11411111
11§11111

11f14141
1181144
11318111
11113111

11i1i141
1111d148

f1i1i114
11111111

11i1i111
11113111

11i1i111
11118111

11i1i111
11713114

11118111
1131i111

11i1d141
11114111
11813111
11113111

11113111
11714111

11114111
11{11111

11411111
111y

6eAPRa?2

11i111d1
13111141

11i111d1
13i111dy

1114181
111144y

11411141
11811181

11{1114s
11i11144

13841144
11811181

11i111de
1311113

11114484
11i111dy

14811194
11%111Ii

111111%;
11814141

11i111§g
13011144
;:{111;1
110141191

11i1114y
13811141

111114
11311141

11111141
11i11141

11§11141
11i11141

11111114
11111111

11111114
f1131118

1111111
11131114

11438111
gpopoeep
{1114144
11000114

i11d1118
f1114111

{11411
1414100

1114111
1111000
(ECERER §1
{1114000

{11411
{1100000

%1111111
1134141

1118112
{1111111
11411111
1111148

1141144
100008000

1143111114
{ip00000

{1111111
1111111

11127

11111114
11111114

11111141
11111111

11111141
11113138

11411144
21111114
1111114
11111111

11111134
11311112

14111144
p00800000

11111114
111311138
14111114
poeRPLLL

11811114
VL LEL

11111114
11311134

11111134
11410114

11111114
100800000

RERRREEEL

ppoeeeRe

1111114
pooB0eee3

11111134
10000000

PAGE 1%9=2

f1114111
{11111
{11114y
T111{11s

1111144
111119y

f111141
11919141
{1111141
11113y

[1117444
p141f111
{14113y
LTTER $X XY

{1118144
114811y

L411844
opo1i1iy

111814
§1i1i1i1

111114
pei1itiy

{1i1§141
f1118141

111114
peaPang

1113114
g111i111

11i11111
11311141
11311141
11711141

{1i11141
{11111

1111111
11713144

[{t141
1114y

{11414
11941111

f1i11111
11711141
11311141
I IEERRE]

11i11141
LEERR B




4000
4109

4200
4300

4400
4500

4600
47080
5p00
5100

5400
sso0

5600
5700
(111
(3 ]

6epe
6380

6400
6500

6600
6700
7800
74020

vaep
7300

7400
75090

7600
7780

FIELD ¢

11111111
11111111

i1111141
11111141

11111141
i1114141

11111144
11114144
11111111
1111141

{11141d2
{111414s

{1111141
111141y

f1111141
11111141
11111181
11111144

{11111
{1111114

%1111111
1111144

f1111144
11111144
(1111111
(1111141

11111111
11111111

11141111
11111111

AN

11411181
1if111d1

11411111
11111111

11411141
11i111d1

11411141
1111111y
1111141
11i111dy

11i111d1
EEEERE

11814111
11111141

tEE SRR R
11111134
11I1i;§1
11814141

11111144
11711141
11;111%1
11814144

111111
11914311

11111141
11111141

11111111
11111141

114111i1
11i111d1

DlALI® V233

11114111
1111i111
1111111
11119111
11111111
11118111

11i1i111
1141111

11113111
1111811
11813111
1111314

11§13141
11i114

11i1i111
11f121

I;;xiza;
f111i14

{1i1i111
11411111

L111i111
11118111

{11i111
1131i141
1111111
11311111
11111111
11111111
11113111
11i1i111

6=APRe?2

1111141
1111141

1111141
11811141

11{111{1
11811141

11i111ds
11111y
11d111d1
118141y

14i111dy
11814444

11d1141d4
11{1114s

11i11141
13011181
11811484
11!&11%1

;1I11;§i
11811141

11 111&;
11818141

13{1111
11811141
13111144
11311141

11i111de
11111141

11311141
1141111

11111111
{11181

1111114
£1111141

{1111111
{1118111

{11811
1111118
1113148
111111

1114118
1114114

1144113
1111100

1111114
11111118
§1111111

1131111

21111111
1134114

§1111111
1118118

11111114
{1111111
11111114
11111111

11111111
1114118

111181
11131111

11197

11111111
11411111

11411141
11111109

1111111
11111111

1111114
1111114
11111144
11111131

11111134
118111388

1441114
peeceeny

1141411
11114118
11111114
11111110

11111138
11111138

11111434
100800020

1111314
11311144
11111114
11311114y

1111118
11111138

11411118
113131112

PAGE 189=3

11118141
11110011

11111111
200080011

1113144
{opepseiy

1118111
1110000

1119444
11111114

T111{1i1
1110000

T1413144
1113144
{1441144
190111y

f1i1{141
pooPL111

{11141
111314
{111§114
{1008000

{11144
11141

1
1
111142
131114t
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FIELD 1

2200

2920
zg2y
2g22
gpa3
2ga4
2g25
2g26
'y
2230
831
2g32
P33
2334
2@35

eooe
2247

2020
o020
zeoe
2002
ooeo
ooep
411
opop
Ll
egee
eeoo
oo
20020
2goe
peoe

DIALLR

719,
reg,
TPNTR,
TCNTR,
ASCCHE,
ASCWDD,
0CTWDD,
CRSW,
REGAD,
RWCNT,
RTAD;
REGFLD,
DADD,
DWRD,

veas

BEGIN

VHONOAENNNOWDROWNS

n
[~ ]

/N

—



v {
FIELD ¢ pDlaLig vees 6eAPRe?2 11127 PAGE it .
JLINK TYP IN FIELD @ TO TYPE IN FIELD 1
2036 7240 TYPL, STA /AC B =y
2837 1577 TAD 1 ({TYP /SUBTRACT { FROM RETURN ADDRESS
2040 6211 coF 19 /DATA FIELD ¢
P041 3010 DCA 10 /SAVE RETURN ADDRESS
Po42 1176 TAD (=6 /GET TEXT EGOUNT
2o43 3062 DCA TYPLX /SET LOOP EOUNTER
Pg4d 1175 TAD (TYPLD=1 /TEXT TABLE ADDRESS
2045 3041 DCA 11
Poes  34i3 DCA 1 1t /CLEAR TEXYT TABLE
2947 2062 152 TYPLX
20%2 5046 JMP 3]
2g%1 1175 TAD (TYPLDel /TEXT TABLE ADDRESS
Pgs2 3911 DCA 11
2283 6201 cor o0 /MOVE TEXT TABLE )
0g%4 1440 TAD I 10 /FROM FlELD @ TO FIELD ¢
2e85 s2i1 COF 12
20%6 7450 SNA JEND OF TEXT TABLE ?
2g%7 5063 JMP Ry /YES
2osp 34i3 DCA ! 1% /NO = SAVE TEX? ADDRESS
PosL 5083 JMP "8 /GET NEXT ADDRESS
Pos2 0Q00 TYPLX, B
P083 1174 TAD (TYPLD /GET DATA ADDRESS
2ge4 3773/ DCA TYPE /SET TYP RETURN ‘
2pe5 1027 TAD CRSW /GET CARRAIGE RETUAN SWiTCH
ogss 7650 SNA CLA /RETURN WANTED ?
Poe7 37724 JMP TYPEL /YES
2?2 3027 DEA CRSW /RESEY CARRAIGE REYURN SWITCH
2g7L 8771/ JMP TYPE+S /BYBASS CARRAIBE RETURN
Ppr2 0POQ TYPLD, 8
#2073 0200 o
2g74 0000 )
2075 0000 o
Pg%6 0000 2
2277 00029 @
P10 6201 COF ]
P11 6202 cIF L]

p102 5410 JMP 1 4P /RETURN 70 FIELD @




FlELn g DIALiZ vead 6=APRa72 111287  PAGE 112

JLINK ASC IN FYELD 2 YO ASC12 IN FIELD &

7133 7240 ASCL, STA /AC = =y
2104 1570 TAD 1 (ASC /RETURN ADDRESS »4

2195 3040 DCA 10 /DATA ADDRESS

2196 1410 TAD 1 40 /GET FIRST WORD FRO FIELD 2
2127 3123 DCA ASCDAT /SAVE

2140 1410 TAD ! 1D /GET SECON® WORD FROM FIELD o
2111 317 DCA ASCL2 /SAVE

2112 1523 TAD ! ASGDAY /SET DATA FIELD 1

2113 3123 DCA ASCDAY /TONVERT T0 ASClY

2114 6214 COF 10

2145 47677 JMS ASELD

2116 0123 ASCLL, ASCDAT
2117 0@00 ASCL2, 2

2120 6201 coF po
#1214 6202 CIF 20
#2122 54ip JMP 1 10

2123 02pae ASCDAT, ©

/LINK TO WORD IN FIELD 1
€124 0000 WORD2, @

2125 6201 coF po /DATA FIELB B

2126 6202 ciF LT /INSTRUCTION r*s&o 2

2127 4566 JMS 1 (WORDL /JMS TO WGRD LIN gu r!st ]
2138 1565 TAD 1 (ASCWD /GET THE ASCI! WORD PROM FIELD @
2134 3025 DCA Asgwoo /SAVE IN rg;k i < ,

2132 1564 TAD 1 (OETWD /GET THE 0ATAL WORS FRoM PIELD @
2133 3026 DCA 0CYWDO /STOR$ IN PlELD §

2134 1563 TAD ! (ASCCH /GET TERMINATOR &NAR FROM PIELD 8
2135 4211 coF 10 /RETURN T0 FIELD ¢

2136 3024 DCA ASECHD /STORE IN PIELD &

2137 5524 JMP 1 WORDO

/JLINK t0 KEYCK IN PIELD ®
29140 2000 KEYCKL, @

2141 6201 COF T JCHANGE T0 FIELD ¢
P42 6202 cIF L] ‘ )
P143 4562 JMS 1 (KEYLL /JMS 10 KEYCK LINK IN PLELD 2
2144 5542 JMP 1 KEYCKL /RETURN
0145 6201 KEYCK@, COF 29 /G0 TO KEYEK+4 IN PIELD O
P146 6282 CIF pe
2147 5561 JMP 1 (KEYCK#4
2200 #2200
A N
"/ ‘

Y



o~
FIELD 3

2200
2291
0202
2203
0224
0205
0226
2207
9210

P241
7212
2213
2214
0215
2216
2247
2220
2221
8222
2223
2224
#225
0226
v227
2232
B2l
2232
22I3
2234
2235
2236
2237
0240
0241
8242
0243
2244
2245
0246
0247
2252

7020
4211
1032
3205
47774
3006
3007
2000
5600

0020
7240
1376
3040
1375
3920
1374
3440
2peo
5217
1033
7104
7006
1373
3232
1376
3240
6201

1430

s2i1
3020
47724
2020
3907
2030
2240
2249
2240
20831

8232

3640
5641

DlALiD

TYREG,

GETREG,

oOUTFLD,

GETXT,

voe3 6=APRa72
2

JMS GETREG
TAD RTAD
DCA 2
JMS TYPE
CRLF

ROUT

)

JMP 1 TYREG
2
STA

TAD {ROUT
DCA 19

TAD (=36
DCA Ti8
TAD (4040
DCA ! 12

152 Ti0
JMP h
TAD Rzuan
RAL CLL

RTL

TAD tcgr
DCA outrLD
TAD (ROUT
DECA GETX?
cor

TAD !  REOGAD
1 10

DCA Tig
JMS ASE10
T8

ROUT 5
152 REGAD
152 GEtX?
152 szzx?
182 GE$X?
152 RWENT
JMP outFLD
DCA ! GEFXY
JMP 1 GEFTREG

11127  PAGE 113

/TYPE CONTENTS OF A PEGISTER
/GET DATA FROM REGISTER
/GET REG TEXT ADDRESS

/TYPE TEXT AND DATA
/TEXT ADDRESS

/DATA ADDRESS
/TERMINATOR

JEXIY

/CONVERT REGISTER YQ AScll
/AND STORE IN TEXT BUFFER
/GET TEXT BUFFER ADDRESS

/762 CHARACTER WORD COUNTY
/SET COUNTER

/STORE ASGI] SPACES

/1N TEXT BUFFER

/END QF BUFFER ?

/NO = GONTINUE

/GET REG DATA PIELD
/MOVE T0 BITS 6=8

/MAKE "CDF® INSTRUBTION
/STORE IN ouTPUT PIELD
/GET DATA TEXT ADDRESS
/SET TEXT POINTER

/SET REG ngra rieLh

/GET REGISTER DataA

/SET PROGRAM DATA PIELD
/SAVE REG BATA

/CONVERY REG DATA %0 ASCl!

/INC REG POINTER
/!NC TEXT POINTER ¥ TIMES

/END OF REGISTER 7

/CONVERT NEXT WORD

/YES = STORE TERMINATING ZERO
/EXIT




FIELD

2251
2252
2253
2254
2255
2256
2257
260
p261
2262
0263
0264
B265
0266
0267
2270
271
0272
0273
274
2275
8276
8277
2300
2301
p302
2303
2304
2385
2306
o327

2020
1771/
1378
7518
5261
1367
7719
5263
47661
5654
1365
332
17641
7104
7986
1373
3340
1763/
3034
17621
7048
3923
1361
3030
2923
7610
5651
7344
3831
7001
3933

DlALLZ V@a3

TCHECK, 2

TOATA,

TAD
TAD
SPA
JMP
TAD
SPA
JMP
JMS
JMP
TAD
DCA
TAD
RAL
RTL
TAD
DCA
TAD
DCA
TAD
EMA
DCA
TAD
DECA
182
SKP
JMP
STA
DCA
1AC
DCA

CLA

CLl

?LL
chl

6=APRe?2

TYBUF
(=680

o4
(=40

o3
SCAN
TCHECK
(CRLF
RTAD
TDAD

(Cg?
TDFLD
TDAD#1

DABD
TDAD#*2

TCNTR
(DADD
REGAD
TCNTR

TCHECK
RA
RHENT

REGFLD

11197  PAGE 114

/GET FIRST ARGUMEN?

/1S ARG LESS THAN 60
/YES = CANNOT BE A DATA REQUEST

/1S ARG GREATER tHAN 6% ?

/NO = THIS IS A BATA REQUEST
/ARGUMENT 1S A REG REQUES?
/RETURN TQ TTY MONITOR

/GET TEXT ADDRESS

/STORE IN REGISTER TEX? ADDRESS
7GET FIELD DESIGNATOR

/MOVE T0 BITS 6=8

/MAKE CORRECT "COF® INSTRUCTION
/CORRECT PROGRAM

/GET DATA ADDRESS

/STORE IN ADDRESS FOINTER

/GET WORD EZOUN?

/STORE IN TEMP COUNTER
/GET DATA KDDRESS ‘
/STORE IN REGISTER ADDRESS
/END OF WORD COUNT ?

/N0 = TYPE NEXY WORD

/YES = FINISHED

/AC ® =2 ‘
¢SET REGISTER WORD COUN?

/SET REGISYER PleLb %0 {



FIELD 1

2342
2311
2312
2343
2314
2345
2316
2347
2329
2321
2322
323
2324

2337
2382
2361
2362
2363
2364

2366
2367
£378
8374
2372
2373
2374
2375
£376
2377

6221
1434
6211
3935
4200
2034
5277
1349
1360
0357
1373
3310
5277

2970
29ie
234
2443
2462
L LR
3006
2400
7779
7729
D464
2725
6201

sP4T

7‘2

1009
o400

DIALLD

TOFLD,

vees

COF
Tad
COF
DCA
JMS
152
JMP
TAD
TAD
AND
TAD
DCA
Jue

PAGE

6wAPR=72

DADD

DWRD
TYREG
DADD
TOATA
TDFLD
(12
(72
(COF
TOFLD
TOATA

11187 PAGE 115

/SET DATA PIELD

/GET DATA
/RESTORE DATA PIELD
/STORE [N DATA WORA
/TYPE DATA

/INC DATA ADDRESS
/GET NEXT BDATA WORS
/FIELD OVERFLOW

/INC €OF INSTRUCTION
/EXTRACT FYELD BiTS
/MAKE NEW &pF INSTRUETION
/UPDATE PROGRAM

/GET NEXT BATA WORS




FIELD ¢

2400
p401
2422
7463
2424
7405
2406
2427
2410
P41y
2442
0413
2414
p415
0446
2417
2420
B421
2422
2423
P424
425
p426
p427
2430
P43
2432
2433
2434
2435
2436
2437
2440
LYY
B442
2443
2444
2445
2446
0447
2480
P481
£4%2
2483
2494
24%5
24956
24%7

0022
7302
1264
765p
4345
1377
3260
1376
3017
1417
7450
5253
7041
1640
7650
5222
2017
5211
1447
3921
1921
7450
5330
2375
1374
3030
1432
3030
3033
1021
2373
7142
7012
7042
7041
3931
1021
2375
1372
3932
1432
3932
47711
2260
1660
7640
5207
5600

DiALLR

SCAN,

SCANL,

SCEND,

vpas

CLA
TAD
SNA
JMS
TAD
DCA
TAD
a]of )
TAD
SNA
JMP
ClA
TAD
SNA
JMP
152
JMP
YAD
DCA
TAD
SNA
JMP
AND
TAD
0CA
TAD
DCA
DCA
TAD
AND
RYR
RTR
RTR
ClA
DCA
TAD
AND
TAD
DCA
TAD
DCA
JMS
1S2
TAD
SZA
JMP
JMP

cul
cLa

!
Cla

cLl

cla

6eAPRe?2

TYBUF

LDBUF
(TYBUF
TPNTRL
(TWD=1
17

17

SCEND
TPNTRL

1+

17
SCANL#2
17

T20

r28

MOBE
(77
(RANTR-
REGAD
REGAD
REGAD
REGFLD
20
(7900

RWENT
728
(77
(REGEQ
RTAD
RTAD
RTAD
TYREG
TPNTRY
TPNTRY

SCANL
SCAN

11187 PasE tis

/GET FIRST ARGUMENT

/1S 11 8 1 . )
/YES = LOAD BUFFER WITH ALL ARGUMENTS
/GET BUFFER ADBRESS

/STORE IN POINTER

/GET REGISTER TABLE ADDRESS

/GET ARGUMENT FROM TABLE
JEND OF TABLE ¢
/YES = NO COMPARE

/COMPARE WITH INPUT ARGUMENT
/MATCH 2

/YES

¢/INC TABLE ADDRESS

/GHECK NEXT ARBUMENT

/GEY REGISTER ADDRESS

/SAVE T

/RESTQRE AL ‘

/ADORESS w ppos ? .

/YES = MODF 1S A SPECIAL GASE
/EXTRACY ABDRESS POINTER BITS
/ADD POINTER TABLE ADDRESS

/GET REGISTER AQDRESS
/STORE IN REGISTER ABDRESS
/SET REGISTER PleLl = 2
/GEY REG ABDRESS

JEXTRACT WORD COUN?

/MOVE Y0 BITS 8ei}y

/SET REG WORD COUN?

/GET ARGUMEN?T

/EXTRACT ABDRESS POINTER
/ADDRESS OF TEXT TABLE

/GET YEXT ADDRESS .
/STORE IN REG TEXT POINTER
/TYPE REGISTER CONTENTS
/INC ARGUMENT POINTER

/END OF ARBUMENT (IS? ?
/NO = PROCESS NEXT ARGUMENT
/YES = EX]?



LS N SIS ]
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%2082
'ifngAd

‘ovad
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geoe
geoe
geee
2ooc
gees
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g9y
1424]
£9v 2
29bu
Tov0
29vu
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Fleun ¢

2545
2516
2547
2520
2521
2522
2523
2524
2525
2526
2527

2530
2531
2532
2533
2534
2535
2536
2537
2540
8541
2542
2543
2544
2545
9546
2547
2592
2594
8592
2583
25%4

2563
2564
2545
P566
2567
2572
8571
8572
2573
2574
2575
2576
8577

7000
1379
3947
1376
3046
1446
7450
5745
3417
2016
5322

6201
1767
7040
7630
5341
1766
7740
5342
7001
7001
7091
Y3%1
7106
7006
7006
1365
3764/
47634
2054
2000
5253

ip000
2063
2340
eee2
2003
72463
0200
1746
7700
2701
ea77?
0633
B464
2620

nlALLZ V283

LDBUF,

MODE,

FMODE,
EMODE,
DMODE,

2
TAD
DCA
TAD
oCA
TAD |
SNA
JMP 1
CCA 1
152
JMP

COF

TAD !
RAR

SZL CLA
JMP

740 !
SPA CLA
JMP

1AC

1AC

1AC

cOF

RYL CLL
RTL

RTL

TAD

DCA

JMS
MTEXT

?
JMP

PAGE

6w APRe72

(TYBUF w1
1?7
(TWDel
16

16

LOBUF

17

;6

1]

1)
(EPM

EMODE
(COMREG
DMODE

10

(2340
MTEXT?
TYPE

SCEND

11187  Pacg 118

/LOAD ALL ARGUMENTS INTQ BUFFER
/GET BUFFER ADBRESS

/ADDR OF ARGUMENY TARLE

/GET ARGUMENY FPROM TABLE
/END OF TABLE ?

/YES = EX]?

/NO = STORE IN BUFFER
/INC POINTER QVER ADDRESS
/GET NEXT ENTRY

/DATA IS IN FlELD ©
/GET EPM CONTROL REGISTER

/EPM MODE ?

/YES

/GET COMMAND REGISTER
/FLOATING POINT MOBE ?

/NO = MUST BE DOUBLE PRECISION

¢/RESTORE PROGRAM DATA FIELD
/MOVE CHARACYER t0 LEF?
/HALF OF THE AC

/MAKE ASCI! CHARAGTER

/STORE IN TEXT STRING
/TYPE MODE s X

/RETURN TQ SCAN



FIELD 1

2600
2671
2602
26983
604
2605
2626
267
2610
0611
612
2613
2614
P65
2646
ge1?
620
2621
622
7623
V624
pe25
2626
0627
2630
2631
2632
p633

1377
2g2e
1376
10410
3410
2020
5224
1375
3017
1374
Ip29
1376
3016

4124

1025
3417
1026
3446
1024
1373

7648
5231

3417
4772/
5145
2020

HiH

clals2

TYL2,

TYLOL,

vga3

TAD
3CA
TAD
0CA
DCA
152
JMP
TAD
DCA
TAD
DCA
T3
DCA
JMS
TAD
0CA
TAD
DCA
TAD
TAD
SZA
JNP
DA
JMS
JMP
152
JMP
JHP

ChA

&wAPRe72

(»24
Tio
(TDAD»1
10

12

Ti0

ye2
(TYBUF=1
17

(=3

Ti0
(YDAD»Y
16
WORDP
ASCWD@

o
17
TCHECK
KEYCKD
T10
TYLOL+4
TY{oL

11127 PAGE 119

/GET BUFFER COUNT
/SET COUNTER
/GEY ADDR OF ARGUMENY BUFFER

/CLEAR ARGUMENT BUFFER
/FINISHED 1

/NO = CONTINUE

/ADDR OF ARGUMENT BUFFER

/GET DATA ARGUMENY COUNT
/SET 3 WORS COUNTER
/ADDRESS 0P DATA ARGUMENT BUFFER

/ALLOW TTY INPUT

/GET ASCIl INPUT

/STORE IN ARGUMENT BUFFER
/GET OCTAL INPUT

/STORE IN BATA ARGUMEN? BUFFER
/GEY YERMINATOR EWARACTER
/SUBTRACT BARRIAGE RETURN
/INPUT TERMINATED BY RETURN ?
/NO = GET MORE ARGUMEN?YS
/STORE TERMINATOR 2ERO

/YES » CHEEK TYPE OF REQUEST
/RETURN TQ MON!TOR

/THIRD INPUT ?

/NO = GET NEXT ARGUMEN?

/YES = RESET COUNTER




FlELD 3

2634
2635
2636
2637
2640
2641
1Y ¥
2643
1YY
2645
0646
2647
2650
2651
0652
2693
8654
0655
0686
2657
2660
2661
8662
2663
8664
€645
8666
2667
2670
P671
0672
0673
0674
2675
0676
0677
8700

2017
2620
2617
2501
112} ]
2602
pRa2
2603
1521
2604

0183

2605
2945
2629
2003
p206
1720
g2ig
2104
il
1122
2107
2324
e1i2
2023
2143
2623
0134
2349
2117
2015
p029
2030
1016
2120
1345
2000

DlaLia vees

7,TY COMMAND

TWD,

2847
2622
geL?
2591
20921
#7602
2002
2603
1521
p604

- p183

peoas
2015
g629
2003
22086
1720
#2140
p104
g4t
1122
21027
2324
piie
2023
PL13
p623
pLi4
2348
2147
2015
20080
2830
1046
gi20
1345
#0032

6=APR»72

ARGUMENT TABLE
/P0
/FO
/A
/B
/M0
/hC
/PM
/PC
/0P
/AD
/1R
/ST
/PS
/FS
/5K

11107 BPAGE 120

= PROGRAM 0 REG

e FPP O REGISTER

= PROGRAM MEMQORY REGISTER
e PROGRAM FPRC

= OP ADDRESS

= ADRS

= STATUS

= PROGRAM STATES
= READ FPP STATES
= SHIFT REGISTER

/M = MODE
/% = INDEX REGISTERS

/AP

= APY

;/A\N
¥



~

FIlELD 4

0731
2722
2703
¢784
0735
2706
2787
2740
8711
0742
B713
2714
2715
2746
8747
2720
8721
2722
2723
724

p22
p182
2032
0036
2044
0852
(41 Y]
2005
2070
2972
0024
0731
2736
2211
2200
724
o105
pooR
0080
s00¢

DlaLie

RPNTR,

V223

OREG
SAVOM
AREG
RREG
MQREG
PFAC
PFPC
PIR
OPADR
PAPT
PSTAY
CSTATE
MT2
APT
X
SHREG
EMEM
)

)

)

SeAPRe72

-

11127 PAGE 121

/REGISTER POINTER TARLE FQOR TY ROUTnD




TrELn y

2725
2726
2727
2730
2731
2732
2733
2734
2735
2736
2737
2740
2743
2742
2743
2744
2745
2746
2747
2730

2731
2732
2753
2754
2785
27%6
2757
ezreo
2764
2762
2763

2764
2765
2766
2767
2772
2771

2772
2773
2774
2775
2776
2777

LT
1725
3367
2325
1725
6211
3366
2325
1371
7040
767
7142
7012
7912
4351
2366
1371
0767
4351
5725

coge
3379
1370
7086
7004
8344
1370
2364
1345
3766
5751

e7e7
6060
eeoe
eaee
egoo
eg77

2251
7563
7775
0463
p46p
7754
1220

DlALLD

vga3

6=APRe72

11107 PAGE 122

/CONVERT OCTAL WORD TO 6 BIT ASCI!

ASCio,

ASCB,

ASCYL,
ASC2,
ASC3,
ASC4,
ASCS,
ASC79,

g

TAD
DCA
152
TAD
COF
DCA
1§82
TAD
CMA

AND 1

cLi
RTR
RTR
JMS
152
TAD
AND
JMS
JMP

2

DCA
TAD
RTL
RAL
AND
TAD
AND
TAD
DCA
JMP

pre7
60640

77

PAGE

RTR

ASC1P
ASC4
ASC12
ASC10
10
ASE3
ASC10
ASE7?

ASE4

ASEB
ASE3
ASE77?
ASE4
ASEB
ASELP

ASC5
ASES

ASCL
ASES
ASC1
ASC2
ASE3
ASEB

/GET ADDRESS QF PMATA WORD
/SAVE _
/INCREMENT RETURN

/GET TEXT ADDRESS

/JOATA FIELD {

/SAVE TEXY ADDRESS
/INCREMENT RETURN

/GET MASK

/LEFT HALF i
/EXTRACT LEFT WALF OF DATA
/MOVE 70 RIGHT HALP

/CONVERT LEFT RALF

/INCREMENT TEX? A0BRESS

/GET MASK

/EXTRACT RIGHT HALP OF DATA WORD
/GONVERT RIGH? HALP

JEXTY

/GONVERT 2 0cTAL DIGiITS
/SAVE DATA

/RESTORE DATA

/MOVE DATA 4 DIGIt LEF?

/DELETE RIGWT B16]t _
/GET CORREE? R!GH% olGlit
/SAVE ONLY 2 CORREET DIcItS
/INSERT ASEIt MOBIFIER
/STORE CONVERTED DATA
/RETURN



FIELD 1 nlalLig ve3a3d 6=APR=72 11187 PABE 123
/TH1S ROUTINE UNPACKES 6 BIT PACKED ASCI! CHARACTERS ANy
JCUTPUTS THEM TO THWE TELETYPE OR LINE PRINTER IF SR1y = 1)
1790 7022 TYPE, 2 /TYPE 6 BlY PACKED ASC!i
1271 7222 CLA
1982 135¢ TAD T215 /ASC11 RETURN
1223 4251 JMS TOUT /TYPE 1Y
1224 1351 TAD T2i2 /LINE FEED
1325 4291 JMS TOUY JYYPE IT
1906 1600 TAD ! TYPE JGET TEXT ADDRESS
1207 2290 152 TYPE /INCREMENT RETURN
1910 7452 SNA ) /JEND OF ARBUMENT STRING ?
1211 5267 JMP PRY /YES » PRINT LINE AND EXI?
1p12 3Iv22 DCA TPNTR /NO « STORP TEXT ADDRESS
1213 1422 TRET, TAD 1 TPNTR /GET TEXT WORD )
1914 7412 CLL RTR /MOVE LEFT CHARACTER
1915 7912 RTR /70 RIGHT WALF OF AC
1916 7042 RTR “
1017 4224 JMS TYPA /CONVERT AND TYPF %EFT CHARACTER
1928 1422 TAD ! TPNTR /GET TEXT WORD AGAIN
1021 4224 JMS TYPA /CONVERT AND TYPE RIGHT CHARACTER
1922 2822 152 TPNTR /INC TEXT MROINTER
1923 5243 JMP TRET /GET NEXT WORD
1024 0020 TYPA, 2 /CONVERT Af 6si1 10 TRUE ASCI!
1925 0352 AND 77 /DELETE AC D5
1226 7459 SNA /END OF TEXY STRING?
1927 %205 JMP TYPES /YES ® GET? NEXT ARGUMENY
1230 41353 TAD ™4Q /SUBTRACY 42
1031 7540 SPA ) /LESS THAN 497
1932 1354 TAD vi80 /YESe32p SPRIES EWAReADD 120
1033 1355 TAD T242 /ADD ORIGINAL #pe282
1034 42%1 JMS TOyT /TYPE CHARKCTER
1035 5624 JMP 1 TYPA /GET NEXT BHARACYER
1036 02000 TTY, ]
1037 1266 TAD TCHR /GET CHARAETER
1240 6046 TLS /0UTPUT CHARACTER
1041 6043 TSF - /WALT FOR PLAG
1042 5241 JMP Lol
1043 6042 Ter /CLEAR THE TTY FLAG
1044 7200 cLA
1945 6031 KSF B /1% KEYBOARD FLAG SET?
1046 5636 JMP 1 TV /NO=RETURN
1047 6032 KCEe _ /YES=CLEAR FLAG
102%0 5145 JMP KEYCKD /BYPASS REMAINING TEXT




F1Zen 4

1251
12852
1253
1954
1255
10286
1257
126¢
1gel
1ge2
1063
1264
1265

1g66

1067
1072
1071
1872
1273
10874
1075
1876
1977
1100
1101
1192
1103
1104
1105
1106
1107
1110
1111

2272
3266
7634
7010
7630
5261
4236
5651
6662
6661
4342
4325
5651

2000

7604
7940
7620
5600

6662

6661
5324
1356
6452
6664
6661
5321
5680
1352
6666
6661
5306
7300
5600

NIALID

TouT,

TCHR,

V323

)

DCA
LAS
RAR
SZL CLA
JMP
JMS
JMP 1
SFLG
CFLG
JMS
JMS
JMP 1

S-APRe?2

TCHR

,+3
TTY
Tout

LP28
LPi2
Tout

11187 PAGE 124

/CHECK OUTPYT DEVIEE
/SAVE CHARACTER
/GEY SWITCH REGISTER

/1S OUTPUT TO A PRINTER ?
/YES ‘ . .

/NO = QUTRUT T0 THE TTV
/RETURN

/SET OR CLEAR FLAG IN PRINTER
/WHICH PRINTER 18 AVAILABLE ?
/17 1S THE LPOS

/1T 1S THE LPL2

/RETURN

/SAVE QUTPUT CHARAETER HWERE

/1F A PRINTER WAS USED, PRINT THE LINE AND EXIT

PRT,

PRTS,

LAS

RAR

SNL CLaA
JMP 1
SFLG
CFLG
JMP

TAD

.LEF

LPR
LSO

JHP

JHP 1
TAD

LPC

LSF

JHP

CLA Cul
NP 1

TYPE
PRYS
Prie
TYPE

r2i5

i
TYPE

/GET THE SWITCH REGCISTER
/MOVE SR13} TO LINK

/WAS THE TTY USED ?

/YES @ EX]?

/SET OR CLEAR PRINTER FPLAG
/WHICH LINE PRINPER ?
/LP@8

/LPL2 END LINE CONTROL
/CLEAR THE FLABS

/PRINT THE LINE _

/WALT FOR PRINTER 0 FINISH

/EXIT N
/CARRJAGE RETURN CRARAETER
/PRINY THE LINE

/WALT FQR PRINTER ¥0 FINISH

/EX]T

Va



/

FIELD 1

1112
1113
1114
1145
1116
1117
11292
1121
1122
1123
1124

1125
1126
1127
1132
1131
1132
1133
1134
1135
1136
1137
1140
1141
1142
1143
1144
1145
1148
1147

1150
1181
1192
1153
1154
1155
1156
1187
1160

029
6663
7618
5742
1266
6666
6661
5320
7328
2342
5712

cose
6651
7618
5725
1266
1357
7458
5346
1360
7650
8346
1266
#3582
66582
6654
6661
5344
7300
5725

02i5
p2i2
0077
7742
9108
0240
0042
7566
7775

1200

plalid

/0UTPUT TO THE LPZ8 LINE PRINTER

LP28,

,0UTRUY
LPL2,

LPA2E,

Te15,
v242,
177,
TM4D,
1100,
T340,
PTL0,
T™212,
T™™Y,

vVeg3a3 6=APRw72

2

LSR

SKP CLA

JMP ! LPa8
TAD TCHR
LPC

L.SF o
JMP 1?1
CLA CLL

182 LP28
JMP 1 LP28

TO THE LP12 PRINTER

[}

LSE

SKP CLA .
JMP ] LPi2
TAD TCHR
TAD T™M212
SNA

JMP LPiae
TAD TMI
SNA CLA _
JMP LPL2E
TAD TCHR
AND 77
LCF

LLB

LSD o
JMP el
CLA CLL

JMP 1 LPi2

213
212

w40
100Q
240
12
«212
-3

PAGE

—.

11107 PAGE 125

/CHECK F2R PRINTER ERROR
/PRINTER |8 oK ,
/PRINTER |S NOT READY = EXIT
/GET QUTPU?T CHARACYPER
/0UTPUT 1T TO THE PRINTER
/WAIT FOR PRINTER Y0 FINISH

/INC RETURN OVER LP12 BalLl
/EXIY

/CHECK FOR PRINTER ERROR
/PRINTER IS oK )
/PRINTER |S NOY READY = EXIT
/GET QUTPUY CHARACTER
/SUBTRACT LINE FEED

/LINE FEED ?

/YES w ]GNORE IT

/SUBTRACT BARRJAGE RETURN
/CARRIAGE RETURN ?

/YES = |GNORE 1T

/GET QUTPUT CHARAGTER

/STRIP 1T %0 6 BiYS

/CLEAR FLAGS .

/LOAD CHAR INTO PRINT BUFFER
/WALT FOR PRINTER t0 FINISH

JEXIT




FIELD & DlALLiZ V23 6=APRe?72 11187  PAGE 126

12720 02000 ERRiz, 0

1281 3255 NCA ERRET /SAVE RETURN ABDR
1222 7604 LAS

1223 7004 RAL

1204 7740 SPA CLA /1S SW 1 SET ?

12085 5247 JMP NOREP /YES = NO REPORT

1206 4777/ JMS ASELO JCONV RETURN ADDR *0 ASCl!

1207 1255 ERRET

1210 2417 EROUT+S

1291 4776/ DATERR, JMS cooE /GET ERROR CODE

1212 0375 AND (7. /TYPE OF ERROR

1243 1374 TAD (DATTXT /ADDRESS OF TEXT TABLE

1214 3256 DCA ERRTY

1245 1656 TAD ] ERRTY

1216 3226 DCA ETXT2 /STORE IN TYPE ADQR STRING

1247 6201 coF 20 /INSTRUCTION IS IN FIELD @

1220 1773 TAD I (ENTTXT /GET INSTRICT]ON tEXT

1221 6211 COF 12 /RESTORE PROGRAM DATA FPIELD
1222 3225 DCA ETXTY

1223 4772) ERRTP, JMS TYPE /TYPE DATA

1224 2414 EROUT

1225 3006 ETXT{, CRLF
1226 3006 ETXT2, CRLF
1227 0000 ]

1230 7604 LAS /GET SWITCR REG
1231 2371 AND tep /EXTRACT SRp6

1232 7642 SZA cLA /TYPE ERRQR L]ST ?

1233 S247 JHP NOREP /NG = END OF TYPEQUT
1234 1370 TAD (ERREG=1 /GET ADDRESS OF ERROR LiS?
1235 3017 BCA 17 _
1236 1367 TAD (TYBUF =1 /ADDRESS OF TYPE QUT BUFFER
1237 3016 DCA 16

1240 1417 TAD 1 17

1241 7450 SNA . /END QF L]8T ?

1242 5245 JUP ' +3 /YES .

1243 3416 DCA 1 16 /NO = STORE ARBUMENT

1244 5240 JuP L /MOVE NEXT ENTRY

1245 3446 DCA I 16 /ZERO LAST WORD OF BUFFER
1246 4766/ JMS TCHECK

1247 7604 NOREP, LAS

125¢ 7700 SMA CLA /SWD SET ? _
1251 4140 JMS KEYCKL /NO = WAIT FOR KEYBOARD INPUT
1282 6201 cor oo

1283 6202 cir 2o /GO BACK TO FIELD 7

12%4 5600 JMP 1 ERR10 /EX]T

1255 0000 ERRET, @
1286 0000 ERRTL, @

R

L Y



FIELD 1

1257
1269
12461

1282
1263
1264

13645
1366
1387
1379
1374
1372
1373
1374
1375
1376
1377

6221
6222
5765

2p03
1122
zooe

2432
p251
2463
1261
eo4p
1009
6106
1735
29027
1409

2725

1409

J1AL1e

DCTERE,

ERREG,
2BLOCK

vo23

COF
ClF
JMP ]

2023
1122
20

PAGE

6.APR'72

22
22
(DOTERR

111087 PASE 127

/LINK TO QQTERR IN FIELD 2




FlELD &

1422
1424
1422
1423
1424
1425
1406

1427
1419
1411
1412
1443
1414
1445
1446
1417
1420
1421

1422
1423
1424
1425
1426
1427
1432
1431
1432
1433
1434
1435
1436
1437
1449
1441
1442
1443
1444
1445
1446
1447
1432
1451
1452
1453
1454
1455
1456

2920
5271
1777
20
1420
6241
5620

1376
3947
4124
1025
3417
1024
1375
7642
5241
3417
5145

0000
6214
7640
5287
1162
3224
1374
3g2@
1420
321
6201
1624
6211
3420
1023
6201
3624
s21{1
2020
2224
8232
1160
3224
4773!
2736
7000
4773/}
2760
2000

DlALiD

cook,

ELiB,

TITL,
TNOP,

SWAP,

vasa3

2
COF
TAD !
0CA
TAD 1
COF
JMP 1

TAD
DCA
JMS
TAD
bca !
TAD
TAD
SEA CLA
JMP
DCA 1
JMP

coF

SKP CLA
JMP

TAD

0CA

TAD

DCA

TAD 1

TAD
DCA

MDEC

JMS
ECOND

6eAPReY2

22
(ERR
T18
Ti0
18
CODdE

(ERREGw1
17

WQRD®
ASEWDE
17
ASCCHE
(=215

ELig+2
17
KEYCK®

10

TEND
L7622
T™NOP
(STEP
110
10
28
o0
TNBP

Ti0
Tae
o0
TNOP

Ti0
TNOP
SWAP
(76082
TNOP
TYPE

TYPE

11127  PAGE 128

/GET CODE PROM FIELD @
/GET ADDRESS OF FRR COME
/SAVE 17

/GET ERROR CODE

/RESTORE DATA PIELB
/RETURN

/ALLOW TTY INPUT

/GET ASCI! INPUT

/STORE IN ERROR L18T

/GET YERMINATOR EHARACTER
/SUBTRACT EBARRIAGE RETURN
/INPUT TERMINATED BY A RETURN ?
/NO = GET MORE INPUT

/YES = ZERO LAST WORD OF LISY
/RETURN TQ TYY MONITOR

/SET CURREND DATA PIELD

/WILL BE A CLA AFTER FIRST ENTRY
/THIS 1S USED AFTER FIRST ENTRY
/GET ADDRESS OF LAST PAGE

/SAVE

/GET STEP ROUTINE

/SWAP STEP WItH LAST PIGE
/IN FIELD 8 ,

/CHANGE T0 FIELD @

/GET WORD PROM FIELD @
/CHANGE BABK T0 PIELD
/STORE WHERE STEP WAS
/GET WORD FROM SPEP
/CHANGE T0 FIELD @
/STORE WHERE PS8 WAS
/BACK Y0 FYELD &

/INC STEP ADDRESS

7INC PS8 ABDRESS
/CONTINUE

/GET A MCLAM

/DELETE ENTRY SKP

/TYPE MAINBEC NUMBER

/TYPE ECO NUMBER

N



FlELD ¢

1457
1467
1461
1462
1463
1464
1465
1466
1467
1470
1473
1472
1473
1474
1475
1476
1477
1520
1501
1582
1583
1524
1505
1506
1507
1540
1511
1542
1543
1514
15{5
1546

1546
1547
1570
1571
1572
1573
1574
1575
1576
1577

1372
3910
6201
6563
3410
6564
3410
1371
6567
3410
1370
6567
3410
1367
6567
3410
3410
6202
5622
3g0p
1366
30{0
1160
3020
6241
14ip
6201
3420
2020
5307
6202
5400

3177
0100
paep
2400
gR21
1000
3200
7563
1261
67087
1600

DiALID

TEND,

RESPSS,

vVg33

TAD
nCA
COF
ROMSW
DCA !
RQLSW
nCA 1
TAD
ROEPM
bcA !
TAD
ROEPM
DCA 1
TAD
ROEPM
ncA |
DCA 1
CIF
JMP 1
DCA
TAD
DCA
TAD
DCA
cOF
TAD 1
cOF
DCA 1
152
JMP
cIF
JMP 1

PAGE

6=APRe72

(QREGeY
12
29

11107 PAGE 129

/SYNC THE O REBISTERS

/THE PROGRAM O REG IS IN FlELD 2
/READ FPPe{2 0O REG MSW

/STORE IN THE PROGRAM 0 REG
/READ FPPe{2 0 RFG LSW

/STQORE IN PROGRAM 0 REG

/READ FPPef2 0 REG LSW{
/STORE IN PROGRAM 0 REC

/JREAD FPPe{2 0 REG LSW2
/STORE IN PROGRAM 0 REG

/READ FPPe{2 0 REG LSWS3
/STORE INPROGRAM 0 REG
/CLEAR PROGRAM 0 REG EXT,
/RETURN TQ FIELD @

/RETURN .

/RESTORE LAST PAGE IN PIELD @
/ADDRESS OF PS8 MON]TOR

/ADDRESS QF LAST PAGE

/SAVE IN POINTER

/SET CURRENT FIELD

/GET PS8 MONIYTOR

/DATA FIELB B0

/STORE IN PIELD _

/INC ADDRESS SKP WREN PiNISHED
/NOT DONE

/GO TO MONITOR IN PlELD 2



FIELD 3

1622
1671
1622

1623
1674
16925

1686
1607
1610

1611
1642
1613

1614
1615
1616

1617
1620
1621

1622
1623
1624

1625

1626
1627

1630
1631
1632

1633
1634
1635

1636
1637
1640

1641
1642
1643

2010
2123
1063

7500
2110
1262

o904
2129
1644

5200
2333
2953

7420
2114
2430

7440
2140
2705

440
2154
2737

7440
2171
3303

7440
2177
3607

2004
2284
4115

0024
2207
4143

ego4
2212
4331

DlAL{p Vpa3 6=APReT2

SETTAB, 20210

TINIY
ENINIT

7520
TFETCH
FETCHY

poo4
TTRAP
TRAPY

5200
TOEP
DEP+1

7428
TEXITY
EXIT#d

7448
TDPAS
DPADD®

7440
TFADD
FADDR

7440
TMULT
FMULT®L

7440
TOLV
PFOIVeY

2084
TLOX
Loxa

PR24
TALN
ALNY

ooe4
TATX
ATXL

11197 PAGE 132

/INIAYE

/FETCH

/TRAPPEQ INSTRUCTIONS

¢DEPOSIY

/FEXITY

/Dy P, ADD = SUBTRACT

/FLOATING PT, ADD = SUBTRACT

/MULTIPLY

/01VIDE

/L0X

/ALN

/ATX

™
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1644 2224 2224 /XTA
1545 2215 TXTA
1646 4521 XTAL
1647 2004 2884 /XN
1658 2228 TJXN
16%1 4549 JXN1
16%2 20064 70084 /JSR
1683 2223 TJSR
16%4 45641 JSR1
1685 0404 P404 /JSA
1686 2226 TJSA
1697 47031 JSA2
1640 02024 P224 /JAC
1661 2234 TJAC
1662 5030 JACYL
1643 @004 P24 /JMP TRUE
1664 2234 TTRUE
1665 %5026 JTRUEY
1666 2004 pEo4 /JdMP FALSE
1647 2247 TFALSE
1672 5p25 JFALSESL
1674 0004 0024 /CLA
1672 2262 TCLA
1673 5145 FCLA®Y
1674 0004 p0o04 /STF
1675 2266 TSTF
1676 5043 FSTFed
1677 0004 B4 /87D
1700 2399 TSTD
1791 5069 FSTD*}

1792 02004 P04 /SEY EPM
1703 2273 TSTE

1704 5355 FSTE+L




TIELD 1

1725
1726
1727

1710
1711
1742

1713
1744
1745

1716
1747
1728

1724
1722
1723

1724
1725
1726

1727
1732
1731

1732
1733
1734

cgo4
2325
5067

2pe4
2311
5104

2004
30086
5123

eeos
2340
4754

2094
2344
5185

ge04
2352
5201

7440
2354
5236

7449
2360
5305

DlALig vees

p204
TNEG
NEG1

2024
TNORM
NORM1

ope4
CRLF
FPAUSE#L

2004
TSETB
SETBY

pe24
TSETX
SETXY

poas
TADDX
ADDXY

7440
T§TA
FSTA+]

7440
TL0A
FLOASY

6%APReY2

11187  PAGE 132

/FNEG

/NORM

/PAUSE

/SETB

/SETX

/ADDX

/STA

/LDA



Freen 1

1735
1738
1737
17492
1741
1742
1743
1744
1745

1746
1747
17%0
1731
1752
1733
17%4
1755
17%6
1797
1760
1761
1762
1763
1744
1765
1766
1747

2eee
2034
2044
2065
1770
2012
3ges
3026
3286

2461
2471
2501
2511
2521
2531
2646
2636
2541
2626
2551
2561
2606
2571
2576
2656
2646
200D

TlaLiz

NATTXT,

vaa3 6=APRe72

FS1S
FOILS
FM1S
FOPIS
FSTIS
FAPIS
CRLF
CRLF
CRLF

/REGISTER NAME TABLE

REGEQ,

POEQ
FQEQ
AEQ
BEQ
MQEQ
ACEQ
PCEQ
PIREOQ
OPEQ
ADEQ
STATEQ
PSEQ
RSEQ
APEQ
XEQ
SHEQ
MEMEQ
2

11127

A~
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FIELD 1

1779
1771
1772
1773
1774
1775
1776
1777
2000
2991
2082
2083
2pe4
2085
2006
2p07
2010

2p11
2pi2
2p43
2014
2p15
2016
2017

2p20
2gay
2p22
2p23
2024
2p2s
2p26
2p27?
2930
2031
2032

2p33
2034
2p35
2036
2037
2040
2p4y
2p42
2243

4952
4p23
2401
2425
2349
5240
4020
20020
4052
4024
1115
0549
2324
2124
2540
5242
4040

po29
40952
4901
P4G4
2223
4952
4p4p

0000
0620
2085
6162
4004
11094
4016
1724
4923
2401
2224

ITT)
4052
4017
4922
0507
4052
4042
4090
2020

rSTIS,

FS1S,

FAPIS,

STRTER,

FOlS,

veas 6=APR=72 11107

TEXT " & STATUS & "

2
TEXTY " & TIME STATE » "

TEXT " & ADBRS & "

TEXT "FPPal12 OID NOT START®

z "
TEXT " s 0 REG ®

PAGE 134



FlELD 1

2244
2045
2346
2247
2050
2951
2p%2

29383
2234
2255
2256
2237
2242
2061
2062
20463

2264
2045

20487
2p70
2271
2072
2273
2874
2975
2076
2277
2109
2101
2102
2103
2104
2125
2126
2187
2110
2111
2112
2113
2114
2115
2116
2117

4052
4015
8515
1722
3140
52490
4p4p

2029
1547
24925
4040
4949
4049
4975
40492
4040

2oep
4952
4917
2040
2104
2422
4952
4049
4200
2099
p546

2249
4000
ITT
1116
1101
2405
4200
IIT)
2605
2403
1000
pooe
2605
3011
2400
2000

nlaLie

FMIS,

MTEXT,

FOP1S,

ENT,

TINIY,

TFETCH,

TEXIT,

vaas

TEXT

TEXTY

TEXT

]
TEXT
2
TEXT

2
TEXT

TEXT

6=APRe72 13107
" & MEMORY +# "
"MODE ™ "

" & OP ADDR & 0

"ENTER "

"INIATE ®

"FETCH"

MFEXTTY

—

PAGE 135




2122
2121
2122
2123
2124
2125
2126
2127
2132
2131
2132
2133
2134
2135
2136
2137
2148
2141
2142
2143
2144
2145
2146
2147
21%¢
2194
21%2
2183
2154
21%5
21%6
2197
2160
2161
2162
2163
2164
2165
2166
2167
2170
2174
2172
2173
2174
2175
2176
2177
2200
2221
2222
2223

)

2422
2120
2925
24490
1116
2324
2225
0324
1147
1600
2000
2425
2047
2344
2400
2000
7456
4020
5640
2104
2440
5540
2325
p224
2201
2324
4908
7008
peie
1704
241y
1687
4920
2456
4001
p404
40%5
4223
2502
4p00
LY
1525
1424
1120
16431
4000
UL
7411
2611
2405
4900
fgoR

DIALLIZ V@23

TTRAP, TEXT

TOEP,  TEXT

TOPAS, TEXT

e
tFADD, TEXT

2
TMULT. TEXT

2
TPlV,  TEXY

6eAPRw72 a7

"TRAPPED INSTRUCTION"

"DEPOSIT"

"D’ P, ADD = SUBTRACT "

"FLOATING PT, ADD = SU@ "

"MULTIPLY "

"DivIDE "



FlELD 1

2274
2285
2226
2207
2210
2211
2212
2213
2244
2215
2216
2217
2229
2221
2222
2223
2224
2225
2226
2227
2239
2231
2232
2233
2234
2235
2236
2237
22490
2241
2242
2243
2244
2245
2246
2247
22%0
2251
2282
2293
22%4
2255
22%6
2257
2260
2261
2262
2263
2264
2265

1404
2000
7000
e114
1600
2080
9124
3900
zooe
3024
2100
2000
1232
1600
7929
1223
2200
2000
1223
o0
222

1201
2300
LLTT
1215
2040
2317
1604
1124
1117
1642
2422
2505
4000
LT
1215
2049
2347
1604
1124
1147
1649
2601
1423
0500
ngoQ
06083
1401
4900
2000

J1ALLR

TLOX,

TALN,

TATX,

TXTA,

TJXN,

TJSR,

TJSA,

TJAC,

TTRUE,

TFALSE,

TCLA,

vVoa3
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
2

TEXT
TEXY

TEXTY

2
TEXT

TEXT

—,

beiPRe72 11187  PAGE 137

nLoX"

"ALN"

"ATxn

nXPAN

"JXNN

"JSR"

"JSA"

NJ;CW

"JMP CONDITION TRUE "

"JMP CONDITION FALSE"

WFELA "




FlELD §

2266
22487
2270
22714
2272
2273
2274
2275
2276
2277
2300
2301
2302
2303
2304
2305
2306
2307
23ip

2324
0122
2440
2600
2000
2324
pL22
2440
2500
TLT
2324
#3122
244p
2400
2020
2616
2587
4g00
2020
2616
1722
1509
TLT)
2620
2040
2021
2523
2556
5696
%656
2114
2440
1517
p405
4024
1742
2317
1624
1146
2505
4000
2020
2305
2402
4000
2000

DI1ALID VvO83

TSTF,  TEXT

2
TSTE, TEXT

2
YSTO, TEXT

2
TNEG, TEXT

2
TNORM, TEXT

2
TPAUSE, TEXTY

2
TSETB, TEXT

e APRe72 11107 PABE 138

"START F"

"STARY E"

"SYART D"

"FNEG "

"FNORM"

"FPP PAUSE, .91 ALT MODE TQ CONTINUE "

L ngB "



-~
FleELn

2344
2345
2346
2347
2350
2351
23%2
2383
2354
2385
2356
23387
2360
2361
2362
2363

2364
2345
2366
2367
2370
2371
2372
2373
2374
2375
2376
2377
2420
2401
2402
2483
2404
2405
2406
2407
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423

2325
2439
4pep
2079
2124
2432
4pee
gpee
2623
2404
4000
goee
2614
0401
4900
%002

2411
2611
@425
4002
3140
3205
2247
4980
0028
0441
2641
0425
4006
1130
0504
4920
1741
1624
4017
2605
2206
1417
2720
0020
8522
2247
2240
7777
7777
4052
4020
900

J1AL1R

TSETX,

TADDYX,

TSTA,

TLOA,

nlvé,

pivov,

EROUY,

vega3

TEXT
TEXT
2

TEXT

2
TEXT

TEXT

2
TEXTY

TEXT

nwSETX "

"ABDX "

"FSTA ®

"Fto‘ "

"DiviDE BY ZERO "

"QfvIDE FIXED PQOINT OVERFLOW"

"ERROR 2?77 # "




FIELD 1

2424
2425
2426
2427
2430
2434
2432
2433
2434
2435
2436
2437
2440
2444
2442
2443
2444
2445
2446
2447
2450
2451
2482
24%3
2454
2455
2486
2487
2460
2461
2462
2443
2464
2445
2466
2447

2472
2474
2472
2473
2474
2475
2476
2477

2570

2516
7425
2226
1417
2728
eeee
0516
r44p
2422
2103
2500
2000
2456
2056
4003
0404
5523
2502
2422
21083
24490
1726
p522
2614
1727
4009
2000
5200
o000
2022
1707
4017
4922
2527
4275
4040

TLT
2620
2040
apy7
4922
8587
475
4042

2o00

DlALLD

VFER,

EQP,

DPF 0N,

AST,
POEQ,

FOEQ,

voa3

TEXT
2
TEXY

()
TEXT

2
TEXT
?
TEXT

2
TEXT

6»APRe72 111027 PAGE 14D

"UNDERFLOW"

"END TRACE"

"0, P, ADDwSUBTRACT OVERFLQW "

"PROG O REG & "

"FPP O REG = ®



~
FIELD 1

2521
2502
2503
2504
2505
25%6
25a7

2510
2511
2512
2513
251#

7140
2225
2749
4049
40490
4075
4940

poep
2240
2205
0740
AD4D
#0409
4995
4049

eQeg
1521
4@2@

494@
4040
4075
4p4g

oooe
2621
o340
4049

4049
4075
4040

2000
1720
4001
0404
2240
4940
4975
4940

7220

nlALLD

AEQ,

BEQ,

MQEQ,

ACEQ,

OPEQ,

Vg3

TEXT

2
TEXT

TEXT

2
TEXT

2
TEXT

4=APRe72

"A REG

"B REG

"M@ RESG

"FAC

"Qp ADDR

141




FIELD 1

2553
2552
2553
2554
2555
2556
25%7

2560
2561
2562
2563
2564
2565
2566
2567

2570
2571
2572
2573
2574

2575
2576
2577
2600
2604
2682
2603
2604

2605
2686
2607
2610
2641
2612
2643
2614

2615
2616
2617
2620
2621
2622
2623
2624

2625
2626
2627
2630

2324
2124
2523
4940
4040
4075
4049

ge2e
2p22
1707
4023
2401
2425
4975
4040

2200
2128
2442
4975
4p4p

Pooo
1116
0405
3040
2205
8723
407%
4040

o000
0620
2040
2324
2124
2540
4875
4p4p

2009
0620
0340
4p4p
4040
4040
4p75
4p4p

geoe
0104
2223
4R40

DlALiD

STATEQ,

PSEQ,

APEQ,

XEQ,

RSEQ,

PCEQ,

ADEQ,

vaa3

TEXT

2
TEXT

2
TEXT

TEXT

TEXT

TEXT

TEXT

6=APRe72

"SYATUS

"PROG STATE =

"APT = "

"INDEX REGS

"FPP STATE

"FRC

"ADRS

L ]

111287  PAGE 142

S

A



FIELD 1

2631
2632
25633
2634

2635
2686
2637
2640
2641
2642
2643
2644

2645
2646
2647
2650
26%1
24582
2654
26%5
2686
2657
26640
2661
2682

2643
2864

2645
2666
2647
2670
2671
2672
2673
2674
2675
2676
2677
2700
2721
27m2
27023
2774
27045
2796
2787

4042
4042
4975
4Q4Q

2209
1422
4p4ap
4042
4042
49402
4975
4p4p

2020
1525
1517
2231
4p22
9507
4975
4949

2029
2310
ge2s
4003
1624
2240
4975
4240

2000
B516
2425
2249
2324
2529
4045
1784
2500
2000
8532
1124
4023
2405
2049
1517
2405
4039
2029

21aL10

PIREQ,

MEMED,

SHEQ,

INSTEP,

oUTSTP,

v2a3

TEXT

2
TEXT

TEXY

TEXT

2
TEXT

6= pPRa72 11127

WIR 2 "

"MEMORY REG = "

"SHFT ENTR s "

"ENTER STEP MQDE"®

"EXIT STEP MODE *

PAGE 142.1




FIELD 1

2718
2711
2712
2713
2714
2715
2716
2747
2720
2724
2722
2723
2724
2725
2726
2727
2730
2731
2732
2733
2734

2735
2736
2737
2740
27414
2742
2743
2744
2745
2746
2747
27%0
27%4
2732
27583
27%4
2755
2786

27%7

7777
7777
4040
4000
2000
7777
7777
4900
8000
8522
2217
2242
2301
2611
1607
4P
2024
41
1649
0530
1124

2000
5252
52492
2422
2403
0555
0520
1540
5282
5240
4pL5
0144
1604
2503
4061
6255
0460
2401

2eee

91AL12 VB33

ASADDR, TEXT

2
ACOR, TEXT

2
APTERR, TEXT

)]
MDEC, TEXT

6wiPRe?2 11107 PABE 143

"2227 "

"2

"ERROR SAVING APT IN EXIT®

"eae TRACE=EPM #ae MAINDEE 12=DOTA"



m
[ ]

2768
2781
2782
2763
2764
2745
2766
2767
2770
2771
2772
2773
2774
2775
2778
2777
300
303
382

3923
3094
3005
3206

3587
3940

7114
1442
2523
1747
2342
2419
2217
2527
1040
4360
415
2523
2440
2205
i1
1623
2403
1444
2524

iad)
7777
4000
2oep

opeY
2029

3289

Dl1A 12 vees

£COND,  TEXT

2
QMK, TEXT
CRLF, ]
ROUT, 2
2BL0CK 69

PAGE

8%APRe72 11427 BPAGE 144

"ALL ECOfS THROUGH #2 MUSY BE INSTALLED®

"7’ "




FIELD &

3200
3201
3202
3203
3204
3205
3206
3287
32i0
3241
3242
3243
3244
3245
3246
3217
3220
3221
3222
3223
3224
3225
3226
3227
3230
3231
3232
3233
3234
3235
3236
3237
3240
3241
3242
3243
3244
3245
3246
3247
3280
3284
3282
3253

7020
6831
7619
47771
7249
1200
3200
1200
7044
17764
7640
5221
6552
3775/
3903
47741
57734
1772}
7640
4771/
7240
3772/
1770
7642
47671
7242
37704
7604
2366
7640
5254
1765/
7649
5254
1200
7044
1764/
7642
5274
7042
37654
47431
2666
2000

olALID

STEP,

vge3

2
KSF

SKP ClLA
JMS

STA

TAD

DCA

TAD

clA

TAD

SZA CLA
JMP
FPICL
DCA

bCA

JMS

JMP

TAD

SZA CLA
JMS

STA

DCA

TAD

SZA CLA
JMS

STA

DCA

LAS

AND

SZA CLA
JMP

TAD

SZEA CLA
JMP

TAD

Cla

TAD

SZA cLA
JMP

CMA

DCA

JMS
INSTEP
)

6=APRe72

KEYCK
STEP
STEP
sTeP
EXADDR
16
CSTATE
EPM
TITLE
INET
CKo
COMPO

CKo
CKoP

CKOPAD
cKoP
(400

SSTEP
STEPSW

SSteP
STeP

EN¥STP
STEPGO

STEPSW
TYP

14137 PAGE 145

/GET EXIT ADDRESS
/STORE RETURN w3

/COMPARE WITH RETURN ABDRESS
/JEXIT AT THIS ADDRESS ?

/NO

/YES = CLEAR THE FPPa1l

/CLEAR THE PROBRAM SYTATE GENERATOR
/CLEAR THE EPM CONTROL REGISTER
/SYNC THE O REGISTERS

/GO TO INIATE

/CRECK O FLAG

/CHECK 0 REG 7

/YES

/SET FLAG POR NEXT STATE
/CHECK OP ADDR FLAG
/GHECK OP ADDR 1

/YES

/SET FLAG POR NEXT STATE

/GET SWITCR 3
/1S SWITEH 3 SET 1
/YES = GO TO SINGLE STEP

/SINGLE STEP MODE
/YES |
/GET RETURN ADBRESS

/COMPARE WITH ENFER STEP ADDR
lggTER STEF MOBE ?
/

/YES » SEY SYEP sulrTeH



Fl1ELD 1

3254
3255
3286
3257
Y269
3261
3262

3263
3264
3265
3266
327
3270
327y
3272
3273

3274
3275
3276
277
3300
3301
3382
3323
3304
3305
3326
3327
3310
338
3312
3343
3344

alalie

SSTEP,

STEPGO,

vao3

JMS
7620
ADDR
JMS
ADDR

JMS

TAD

Ccla

TAD

SZA CLA
JMP

JMS
oUTSTP
2

neaA

TAD
RTL
SMA SN
JMP
1AC
SNL
1AC
DCA
RSTATE
DCA
TAD
AND
ClA
TAD
SZA CLA
JMP
JMP

teAPRaT2

ASC

TYP

KEYCK
STeP
EXSTP
STEPGO
TYR
STEPSW
EPM

CLA
NTMSC

MT{
T2
Mt2
(3

MTi

STEPER
STEPER#3

11127 PAGE 146

/GONVERY RETURN ADDR T8 ASCl!
/TYPE RETURN ADDRESS

/WAIT FOR TTY INPUT
/GET RETURN ADDRESS

JEX1T STEP ADDRESS
/EXIT STEP MODE ?
/NO

/EXIT STER MODE
/YES = RESET STEP SWITEMW
/GET EPM CONTROLS

/1S THIS A TMSE STITE
/ND « CHNEGCR NORMAL State
/SET EXECUTE
/18 THIS TMSCc EXECUTE?
/NO = SET SPECIAL STATE
/SAVE 17
/GET FPP STATE REG
/SAVE
/CHECK FPP STATE
/SAVE TMSC BItS ONLY

/ég FPP IN THE CORRECT STATE?
/
/YES = ADVENEE AND RETURN




FIELD

3315
3316
3317
3320
3321
3322
3323
3324
3325
3326
3327
3330
3331

3332
3333
3334
3335
3336
3337
3340
3341

3354
3385
3386
3387
3340
3361
3362
3363
3344
33645
3346
3367
3370
3374
3372
3373
3374
3375
3376
3377

1775/
1366
37754
47585/
7610
5326
1220
47%4/1
p000
6561
73020
2200
5600

o000
o000
poep
0000
gooo
ooeo
2000
2000

6707
556
2003
2736
2735
7735
7154
6703
7734
7732
2400
6214
7737
5722
7736
1046
7367
2731
7733
2254
4000

DIALLD

NTYMSC,

STEPER,

CADS,

V233 6= APRe72

TAD CSTATE
TAD (482
DCA CSTATE
JMS MSTATE
SKP CLA

JMP Y
TAD STEP
JMS ERR
ERRQR goso
FMAINT

LA CLl

152 STEP
JMP 1 STEP

e

2

2

2

2

2

e

2

#,87000+1090

11187  PASBE 147

/INC, CURRENT STATE REG

/CHECK STATES

/STATE ERROR

/STATES OK

/GET RETURN ADDRESS

/GO TO ERROR ROUTINE
JTIME STATE ERROR EOOE
/STEP FPP %0 NEX? STATE

/RESTORE RETURN ADORESS

/COMPARE ABDRESS SYORAGE LOCATIONS



~

/FLOAYING POINT EXERCISER

2000
2902
LT
ITE
g4
6000
1099
5000
2020
0189
1101
1111
2001
1131
1121
1991
1031
1981
1061
1041
0907
9010
0920
2830
2040
4909
7000
3080
1io
0205
0006
0050
6000
6400
7000
7420

DIALLD v223

6=wAPRe72

/FLQATING POINT EXERCISER

/
/FLOATING POINT SYMBOL TABLE
/

EFEX1T=0000
EFCLAZOQB2
EFLDA=2000
EFNEGSARO3
EFNORMEQO04
EFSTAsARCD
EFADD®i000
EFADOMe5202
EFSUB®2000
ELDX=0400
ESETX®1101
ESETBE41
EJXN=Z2004
EJSRe1l3
EJSAsLd24
EJEGs 10021
EJAs 1034
EJLTel054
EJGTuiP6Y
EJNEm1Q44
EJACSQR07
EALN=DOLO
EATXs0020
EXTAsRR30
EFNOPEPD4O
EFMUL®4000
EFMULMe7028
EFDlve3poQ
EADDXBO1LD
ESTRTFep2OS
ESTRTO®20Q6
ESTYRTEs2O59
TABLEL#6000
TABLEZE6400
TABLESR7200
TABLE4R7400

11i@7

PAGE 148




/FLOATING PQOINT EXERCISER DIAL1E V2083 buAPRa72 11ie7
11107117/
/FLOATING POINT CODE AREA
1101717/

/
/TH]S FIRSY SECTION OF TWE FPP ARJTHEMATIC

/TEST OPERATES ON RANDOM NUMBER ARGUMENTS

/IN TABLEL IF FLOATING POINT MODE

/OR TABLE3 IF DOUBLE PREC]SION MODE

/THE OPERAT]ONS ARE OF TWE FORM AwdAeA

/JOR AeA/A WHERE THE RESULY EXPECTED IS

/THE RANDOM NUMBER ARGUMENT ITSELF

/THE RESULTS ARE SYORED IN

/TABLE2 IF FLOATING POINT MODE

/0R TABLE4 IF DOUBLE PRECISION MODE

/THESE TABLES ARE 422 OCTAL LOCATIONS

/IN LENGTH AND ARE LOCATED IN NUMERICAL SEQUENCE
/STARTING AT LOCATION 6280 OF LOWER 4K

/ .

/

JEXEEUTE IN FLOATING POINT MODE
/MOVE RANDOM ARG TABLEL TO TABLE2
/

PAGE 149



g"g

/FLOATING POINT EXERCISER

4200
4p01
4pr2
4993
4pn4
4905
4006
4pn?
4340
4pty
4912
4p4 3
4244
4pes
4p46
AgtT

4p2y
4023

4024
4p25s
4926
427
4030

4283
4934
4p35
4036
4237

4g0g
1141
5520
1101
5375.
Pore
2031
g@23
1031

s
peda
1131
4745
1131
5313
1121

4@4&
2025

2511
5775
6331
6375:
1438
5845

4024
gage
1210
1041
4243

ESTART,

FPPL,

FPPLiR,

DIALL® V2E3

84220
ESETS}

ESETX}
ESTRTD
EXTALY
EATX!3
EJA}

EFNQP
EFNQP
EJSR}
EJSR)
EJSA)

EJA}
ESTRTF
EFLDA}S1L}
EFSTAIS3L)
EJSR}
EJXNIL16D)
EFCLA

EFADD{ 240
EJNE!

&= APRe72

BASE
XREGL

LINK*2

FSET
RANGEN
LINK
FPP2

TABLEL=3
TABLERe3
FCMPR
FPPLR

FPPY

11ie7 PAGE 158

/LOAD X3
/RESEY X3 FOR REENTRY

/SETUP FOR TSTY

/LOAD FROM TABLEY

/STORE IN tABLE 2

/COMPARE TABLEI WITH TABLE2
/GOMPLETED BLOEK

/YRS

/LOCK ONYTO TSTY
/1P OFFSET 1@ 1S NON=ZERD




/FLOATING POINT

4940
4pdy
4p4a2
4pa3
4744
4045
4046
4347
4289
4751
4982
4283
4084
4985
40%6
4p%7
4260
4p64
4p82

4063
4064
445
4066
447
4370
4374
472
4973
4374
4275
476
4377
4100
4101
4102
4103
4104
4175
4106

EXERCISER

1131
5296
1121
5446
1031
4063
2206
2514
6776
6531
7376
1131
5275
2101
447
2092
1210
1041
4042

1131
5933
1121
5416
10831
4107
LEET
2511
4000
6534
6400
1131
5067
2101
4p71
006
7992
1212
1041
4p63

/

DlALLQ Voes3

6=APRe72

JEXECUTE [N DOUBLE PRECIS]ON MODE
/MOVE RANDOM ARG TABLE3 TO TABLEM4

/
FPP2,

FPP2R,

/
ZEXEEUTE IN EPM MOBE
/MOVE RANDOM ARG TABLEL

/
FPP2E,

FPP2ER,

EJSR}
EJSA)
EJAi

ESTRTD
EFLDAISLL

EFSTAL®311
EJSR)
EJXN!180)
EFCLA

EFADDI 210
EJNE)

EJSR)
EJSA)
EJA)

ESTRTE
EFLDAIBLLY

EFSTAIB3L)
EJSR)
EJXNILEO)
ESTRTD
EFCLA

EFADD}212
EJNE)

DPSET
L INK
FPRP2E

TABLE3=2
TABLE4=2
DPCMPR

FPP2R

FPP2

TO TABLE?2

ESET
LINK
FPP3

TABLEY
TABLE?
ECMPR

FPP2ER

FPR2E

11187  PAGE 15

/SETUP FOR TST

/LBAD RANDOM ARG
/STORE SAME
/JMPSAVE RETURN
/COMPLETED BLOEK
/YES

/L0CK ON®O TST
/1P OFPSEY 12 IS NON=ZERO

/LOAD FROM TABLEL
/STORE IN TABLE2
/COMPARE RESUL'S

/L,0CK ON TO TESY
/1P OFFSET 10 1S NON=ZERD

o

y
‘\\ ,//



~

/F_SATING PQINT

4127
4110
4111
4142
4113
4114
4145
4116
43117
4120
4121
4122
4123
4124
4125
4126
4127
4130
4131
4132
4133
4134
4135

EXERC]SER D1ALLD  vee3 6=APRe72

1131
4745
1121
3416
1031
4136
TH
P51
5775
1411
5775
2411
5775
6531
6375
1134
5107
2104
4116
0002
1219
1041
4107

/
JEXECUTE [N FLOATING POINT MODE
/ADD SUBTRACT TESY

;pp3‘ EJSR) FSET
EJSAJ L INK
EJAS FPP3IE
ESTRTF

FPP3R, EFPLDAIS1L) TABLELe3
EFADDI 414} TABLELw3
EFSUBI 411} TABLEL=3
EFSTAIS31) TABLE2w3
EJSR) FCMPAS
EJXNI182) FPP3R
EFCLA
EFADDIR210
EJNE) FPP3

11107 PAGE 142

/JMP=SAVE RETURN

/LOAD RANDOM ARG
JAdA

/AbA=A

/STORE IN TABLE2
/JMP=SAVE RETURN
/COMPLETED BLOEK
/YRS

/LOCK ONYQ TST
/1P OFPSEY 18 1S NONeZERQ




/FLOATING PQINT EXERC]ISER

4136
41%7
4140
4143
4142
4143
4144
4145
4146
4447
4180
4151
4182
4183
4184
4185
4196
4187
4160
4161
4162
41643
4164

1131
5033
1121
5416
1031
4165
2050
?511
6000
141
6200
2411
6000
65331
6400
1131
5121
2101
4144
2206
1210
1041
4136

/

/EXE~UTE [N EXTENDED PRECISION MODE

DIALL2 Vges

/ADD = SUBTRACY TEST

/
FPP3IE,

FPPJER,

EJSR)
EJSA}
EJA}

ESTRYE
EFLDAI514)

EFADDIALY}
EFSUBlALL)
EFSTAIS3L1
EJSRI
EJXNIL20)
ESTRTD

EFADD{ 212
EJNE)

6=APRu72

ESET

L INK
FPP4

TABLEY
TABLEY
TABLEY
TABLER2
ECMPAS
FPPIER

FPP3E

11197  PASE 1833

/SETUP INDEX REGISTERS
/SETUP RE=ENTRY ADDRESS

/STARY EPM MODE
/LBAD RANDOM ARGUMENT

/A * A

/A ¢ A = A

/STORE IN TABLE 2
/GOMPARE RESUL®S
/END OF TEST ?
/YES

/LOCK ON_TO TESY IF
/QPFSEY 1@ IS NONeZERO



/FLOATING POINT EXERCISER DIALLS V233 6=APRe72 131@7 PABE 1%4

/
/EXECUTE IN DOUBLE PRECIS]ON MODE
/ADD«SUBTRACY TEST

/
4165 1131 FPP4, EJSR} DPSET /JMP=SAVE RETURN
4386 5206
4167 1121 EJSA) LINK
4179 5416
4171 1931 EJA} FPP5
4172 4214
4173 0006 ESTRTD
4174 0511 FPP4R, EFLDAIB1Y; TABLE3e2 /LOAD RANDOM ARG
4175 6776
4176 1411 EFADD} 414} TABLE3=2 /ASA
4177 8776
4200 2411 EFSUBI41Y) TABLE3=2 /AdAeA
4204 4776
4202 6531 EFSTAIS34) TABLE4e2 /STORE RESULT
4283 7376
4204 41133 EJSR} DPCMPR /JMP=SAVE RETURN
4295 5275
4206 2191 EJXNILED) FPP4R /GOMPLETED BLOZK
4207 4174
4240 02002 EFCLA /YES
4211 12ip EFADDI 210 /LOCK ONTQ TES?
4212 1041 EJNE) FPP4 /1P OFFSEY 12 1S NONeZERO

4213 4165




/FLOATING POINT

42144
4215
4246
4247
4220
4221
4222
4223
4224
4225
4226
4227
4239
4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244

EXERCISER DIALLD Voe3 6=APRe72

1131
4745
1121
5416
1031
4245
0025
P5{1
5775
PO 4
6211
4411
5775
6212
32it
6531
6375
1131
5135
2101
4223
peg2
1249
1041
4214

/
JEXEEUYTE IN FLOATING PDINT MODE
/MULTIPLYSDIV]IDE TEST

/

FPP5, EJSR} FSET
EJSA} LINK
EJA) FPRSE
ESTRYF

FPP5R, EFLDA|S1Y) TABLEL=3
EFNORM
EFSTA21%
EFMULTOLLY TABLEL=3
EFSTAl212
EFDlvialy
EFSTAIB31) TABLER=3
EJSR} FCMPMD
EJXNIiED) FPPBR
EFCLA
EFADD] 210
EJNE} FRPS

11187 PAGE 185

/JMPeSAVE RETERN

/L0AD RANDOM ARG

/NORMAL 1 2E i
/STORE IN OFFSET 1Y
/AsA

/STORE IN OFFSET 12
/AeA7A

/STORE RESOLY
/JMP«SAVE RETURN
/CBMPLETED BLOEK
/YES

/LOCK ONtQ TSY
/1P oFPSEY 12 1S NONeZERD



- -

/FLCATING POINT EXERCISER DIALLE  VEES 4=APRe72 11ie7 PAGE 156
/

JEXECUTE [N EXTENDED PRECISION MODE
/MULTIPLY = DIVIDE TEST
/

4245 1131 FPPS5E, EJSR} ESET /SETUP INDEX REGISYERS
4246 5033

4247 1121 EJSA) LINK /SETUP RE<ENTRY ADDRESS
42%2 5416

4251 1031 EJA} FPPG

4282 4277

4283 2859 FPP5rR, ESTRYE

4284 02541 EFLDAIB1L) TABLEY /LOAD RANDOM ARGUMENT
4285 4200

4286 0004 EFNORM /NORMAL I 2E

4287 6242 EFSTA} 242 /STORE IN OFFSET 42
4260 4411 EFMUL ALt TABLEY /A & A

4261 60080

4242 6HR44 EFSTA]244 /STORE !N OFFSET 44
4243 3242 EFDIViI242 JA & A/

4264 6534 EFSTA|834) TABLE?2 /STORE RESULT IN TABLE 2
4265 6400

4266 1131 EJSK) ECMPMD /COMPARE RESUL?

4267 5234 )

4279 2191 EJXNIL12O) FPPSER /END QF TES ?

4271 4253

4272 0902 EFCLA /YES

4273 0006 ESTRTD

4274 1210 EFADDI210 /LOCK ON TO TEST 1IF
4278 104} EJNE) FPPSE /QFFSET 12 1S NONeZERO
4276 4245




/JFLOATING POINT

4277
4399
4301
4392
4303
4304
4305
43m6
4307
4319
4311
4342
4313
43;4
4315
4316
4317
4320
4321
4322
4323
4324
4325
4326

EXERCISER

1131
5206
1121
5416
1031
4327
2006
541
6776
4411
6776
6212
3441
6776
6531
7376
1131
5275
2101
4306
002
1210
1041
4277

/
JEXECUTE IN DOUBLE PRECISION MODE
/MULYIPLY DIVIDE TEST

/
FPP6,

FPP6R,

DIALL® Vvag3

EJSR}
EJSAI
EJA}

ESTRTO
EFLDAISLL)

EFMULIALL)

EFSTAl242
EFDIVI4LL)

EFSTA|S31)
EJSR}
EJXN!10O)
EFCLA

EFADDI210
EJNE)

&=APRa72

DPSET
LINK
FPPY

TABLE3=2
TABLE3=2

TABLE3=2
TABLEd=2
DPCMPR
FPP6R

FPPS

11107  PAGE 1%7

/JMP=SAVE RETURN

/LOAD RANDOM ARG
/AnA

/STORE IN OFFSET (2
7A8A7A

/SYORE RESULY
/JMP=SAVE RETURN
/CoMPLEYED BLOEK
/YES

/LOCK ONYQ TSY
/1P OFFSEY 16 1S NON=ZERO

7w

.



/FLOATING

-~

PJINT EXERCISER $=APRe72

DIALLE vee3d

/
JEXECUTED IN FLOATING POINT MOOE
/NORMALIZE=ALIBN TEST

/

4327 1131 FPP?,  EJSRI FSET
4332 4745

4334 1121 EJSA} L INK
4332 5446

4333 10331 EJA} FPPY7E
4334 437

4335 0995 ESTRTF

4336 2441 FPP7R, EFLDA}411} TABLELe2
4337 3778

4340 PPOE ESTRTD

4341 0922 EATX1R

4342 0905 ESTRYF

4343 05131 EFLDAISLYL) TABLEL=3
4344 5775

4345 2904 EFNORM

4346 02012 EALNIZ

4347 2904 EFNORM

4389 0OP12 EALNIQ

4381 0004 EFNORM

43%2 0012 EALNIR

4383 2904 EFNORM

4384 0042 EALNIZ

4385 2904 EFNORM

4388 02012 EALNIZ

4397 6531 EFSTAIS3L) TABLE2#3
4362 6375

4361 1131 EJSR} FCMPR
4362 5045

4343 2101 EJXN1420) FPPIR
4364 4336

4385 2002 EFCLA

4366 1210 EFADDI210

4367 1044 EJNE} FPPY
4379 4327

11127 PAGE 158

/JMP=SAVE RETURN

/LOAD RANDOM ARG

/STORE IN IR 2
/LOAD RANDOM ARG
/NORMAL1BE

/ALIGN ON IR 2
/ETC

/STORE RESULY
/JMP=SAVE RETURN
/COMPLED BLOEK

/YES
/L8CK ONTQ TST

/1P OFPSEY 10 1S NONZERD




/FLOATING PQINT

4371
4372
4373
4374
4375
4376
4377
4400
44m1
4402
4493
4404
4405
4406
4437
4410
4411
4412
4413
4414
4415
4416
4417
4420
4421
4422
4433
4424
4425
4426
4427
4430
4431
4432
4433

EXERCISER

1131
5033
1121
5416
1031
4434
p250
péil
6004
0006
8022
0050
511
6000
oop4
P212
0004
ppi2
8004
poi2
0004
012
0004
pRi2
6531
6409
1134
5067
2101
4377
0002
2006
1210
1041
4371

/

DIALLD V@3

6o APRe72

/EXECUTE IN EXTENDED PRECISION MODE

/NORMALIZE = ALIGN TESY

/
FPP7E,

FPP7ER,

EJSRI
EJSAIL
EJA}

ESTRTE
EFLDA} 414}

ESTRTD
EATX!2
ESTRTE
EFLDAIS11)

EFNORM
EALNIZ
EFNORM
EALNIZ
EFNQRM
EALNIZ
EFNORM

_ EALNIZ

EFNORM
EALNIZ
EFSTA}531)

EJSR)
EJXNIlB2)
EFCLA
ESTRTO

EFADD} 210
EJNE}

ESET

LINK
FPP10O

TABLEL*4

TABLEL

TABLER2
ECMPR
FPP7ER

FPPY7E

11107 PAGE 159

/SETUP INDEX REGISTERS
/SETUP REENTRY ADDRESS

/START EPM MODE

/LOAD RANQOM ARG FRQOM TABLE 4
/STORE IN INDEX REG 2

/LOAD RANDOM ARGUMENT

/STORE RESULY IN TABLE 2

JEND QF TEST ?
/YES

/LOCK ON to TEST IF
/1P OFPSEY 10 1S NON=ZERO



~

/FLOATING PQINT

EXERCISER

1131
5217
1121
5416
1031
4467
o026
#712
8014
8215
8014
2815
2oie

2915
2214
2915
poie
BoL5
6731
1131
5305
2101
4443
zog2

is

1044
4434

/

¢EXECUTE IN DOUBLE PRECIS]ON MODE
/TESTS SHIFTING OF TWE FAC VIA ALN [NST
/INDEX REG 4 CONTAINS NUM RIGHT SHIFTS
/INDEX REG 5 CONTAINS NUM LEFT SHIFTS

/
FPPL2,

FPPLER,

DIALLD VvEss

EJSR1
EJSAl
EJA}

ESTRTO
EFLOAL?712
EALNLS
EALNIS
EALNL4
EALNIS
EALN14
EALNIS
EALNLS
EALNIS
EALNL S
EALNID
EFSTA]731
EJSR)

EJXNILBE)
EFCLA

EFADDI 210
EJNE)

4=APRe72

DPSETY
LINK
FPPLL

DPCPRY
FPPLZR

FPPLO

~

11127  PAGE 16

/JMP=SAVE RETURN

/G0 TO NEXY TEST

/LOAD RAN IRG FROM TABLE 3
/SRIFY VIA IR 4

/SAIFY viA IR S

/ETC

/STORE RESOLY IN TABLES
/JMP=SAVE RETURN

/COMPLETED BLOEK
/yes

7LOCK ONTQ TSY
J1P ofPSE? 17 1S NON=ZERO




/FLOATING PQINY

4487
4479
4471
4472
4473
4474
4475
4476
4477
4590
4503
4502
4503
4504
4505
4506
4507
4510
4511
4542
4543
4544
4545
4546
4547
4520
4521

3

EXERC]SER

1131
4757
1121
5416
1931
4522
2005
8713
1734
6222
0613
5634
0634
2222
1901
4510
2000
0613
6634
1131
5345
2101
4476
0902
1210
1041
4467

/

JEXECUTED IN FLOATING POINT MODE

Dl1ALLE veed

6=APRs72

/490 79 MEMORYwSUBTRACT TEST i
/PRELIMINARY COMPARE OF FADDM AND FADD RESULTS MADE

/THEY SHOULD BE EQUAL

/
FPP1Y,

FPP1iR,

601,

EJSRI
EJSA)
EJA}

ESTRTF
EFLDALYLS
EFADD] 734
EFSTAl222
EFLDAIA13
EFADDM| 634
EFLDALS34
EFsusjie22
EJEQ)

EFEX]Y
EFLDAL6LS
EFSTALA34
EJSR)

EJXNILB2)
EFCLA

EFADD} 2102
EJNE}

FSET1
LINK
FPPLLE

GO

FCMPR
FPPL4R

FPPLy

13§87  PAGE 1614

/JMP«SAVE RETURN

/LOAD RAN ARG FROM TABLEY
7A&A )

/STORE IN OFFSEY 22 )
/L0AD RAN ARG FROM TABLEL
/7AdA TO MEMORY

/L0AD A+i .
/SUBTRACT OFFSEY 22
/SROULD EQUAL EZERO

/FADDM AND FADB RESULTS DIFFER
/L0AD ARG IN TABLEY

/STORE BACK IN TABLE2
/JMP«SAVE RETURN

/COMPLETED BLOEK
/YRS

/LBCK ONTQ TS?
/1P OFFSEY 168 IS NONeZEZRO

¥



-~

FFLCETING POINT

EXERC]SER DIlALL® veesd f=APRe72

1131
5085
1121
5416
1931
4555
0950
T
1734
6230
2613
5§34
T30
Rl
4542
202
2613
6634
1131
5183
248
4530
2022
oa86
12410
1044
4522

/

/EXECUTE IN EXTENDED PRECISION MODE
/ADD TO MEMORY « SUBTRACT TEST
/PRELIMINARY COMPARE OF FADDM AND FADD
/RESULTS SHOULD BE EQUAL

/

FPPL1E, EJSRJ ESETL

EJSA) LINK
EJA} FPP12

FPLLER, ESTRTE
EFLDAI?13
EFADD] 734
EFSTAl 230
EFLOAL613
EFADDM] 634
EFSUB| 230
EJEQ) GOLLE

EFEXLY
60418, EFLDA6L3
EFSTAL634
EJSR) ECMPRY

EJANILPO) FPL4ER

EFCLA

ESTRTD

EFADDI 212

EJNE) FPPLLE

——

11187 PAGE 162

/SETUP INDEX REGISTERS
/SETUP REENTRY ADDRESS

/START EPM MODE

/LOAD RANDOM ARG FROM TABLE ¢

/A & A

/STORE IN OFFSEY 30

/LOAD RAN IRG FROM TABLE 1
/h ¢ A TO MEMQRY

/SUBTRACT OFPSEY 38
/SROULD EQUAL BERD

7LOAD ARG IN TABLE 1
/STORE BACK IN TABLE 2
/CGOMPARE RESUL?S

JEND OF YEST ?

/YRS

/LOCK ON 10 TEST IF
/1P OFPSEY 10 IS NONeZERO




/JFLOATING POINT

4555
4586
4587
4562
4561
4562
4563
4584
4565
4566
4567
4570
4574
4572
4573
4574
4575
4576
4577
4600
4601
4502
4483
4604
4625
4606
4607

EXERCISER DiALLe veed 4=APR=72 11187  PAGE 163

1131
5250
1121
5416
1031
46ip
2906
2742
1731
6222
2612
5631
0631
2222
10801
4576
o000
0612
6631
1131
5275
2101
4564
2002
12i¢
1041
4555

/
JEXECUTED IN DOUBLE PRECISION MODE

/A20 Y0 MEMORYwSUBYTRACT TESTY )
/PRELIMINARY COMPARE OF FADDM AND FADD RESULTS ARE MADE
/THEY SHOULD BE EQUAL

/

FPP12, EJSRI DPSET2 /JMPeSAVE RETURN
EJSAI LINK
EJAS FPPL3
ESTRTD
FPP12R, EFLDA}712 /LOAD RAN ARG FROM TABLES
EFADD!?73Y /AdA , o
EFSTAl222 /STORE IN OFFSET 22
EFLDAL612 /LOAD RAN ARG PROM TABLES
EFADDM] 634 /A4A TO MEMQORY
EFLOAI63Y /LOAD RESULT AdA
EFSuUBl222 /SUBTRACT OFFSET 22
EJEQ) (4} ¥ /SHOULD EQUAL ERERQ
EFEXIT /FPADDM AND FADD RESULTS DIFFER
G0L2, EFLDAl612 /LOAD ARG IN TABLES
EFSTAl63Y /STORE BACK IN TABLE4
EJSR) DPCMPR /JMP=SAVE RETURN
EJXN!1022) FPPL2R /CoMPLETED BLOCK
EFCLA /YES
EFADD] 2102 /LOCK ONYTO TST
EJNE) FPPL2 /1P OFPSET 12 1S NONeZERO



~

/FLOATING POINT

4619
4611
4612
4613
4614
4615
4646
4647
4629
4621
4622
4623
4624
4525
4626
4627
4630
4631
4632
4633
4634
4635
4636
4637
4640
4643
4642
4643
4644

EXERCISER

1131
4757
1121
5416
1031
¢645
9905
2743
2204
6211
4734
6222
02131
7634
0634
2222
1001
4633
pooe
p613
6634
1131
5045
2183
4617
0002
1210
1041
4610

DIALLD V323 6wAPRe72 1187 PAGE 164

/
JEXECUTED IN FLOATING POINT MODE
/JMULTIPLY TO MEMORY DIVIDE TEST

/PRELIMINARY COMPARE OF FMULM AND FMUL RESULTS ARE MADE

/THEY SHOULD BE EQUAL
/

FPPls; FJSR) FSETY /JMP«SAVE RETURN
EJSA) LINK
EJA} FRPPL3E
ESTRTF
FPP13IR, EPLDAI?713 JLOAD RAN ARG PROM TABLEYL
EFNORM /NORMALIZE
EFSTAl21Y /STORE IN OFFSEY 14
EFMUL 1734 /AeA o
EFSTAL222 /STORE IN OFFSEY 22
EFLDAL 214 /L0AD OFFSET 11
EFMULMI 634 /AsA TO MEMORY
EFLDAL 634 /LOAD RESULT Aea
EFSUB} 222 /SUBTRACT OFFSET 22
EJEQ) 6013 /SN0ULD EQUAL EERD
EFEXIT /FPMULM AND FMUL RESULTS DIFFER
6013, EFLDAl6L3 /GET ARG IR TABLEY
EFSTAl 634 /STORE BACR gn TABLE?
EJSR} FCMPR /JMP=SAVE RETURN
EJXNILB2) FPPL3R /CoOMPLETED BLOEK
EFCLA /YES
EFADD] 210 /L0CK ONYQ TSY
EJNE} FPP13 /1P OFPSET 12 1S NONeZERO




l } /FLOAYING POINT EXERCISER DIALLR voBd 6=APRe72 11107  PAGE 165
f
;

/
JEXECUTE IN EXTENDED PRECISION MODE
‘ /MULTIPLY TO MEMORY e DIVIDE TESY
j /PRELUIMINARY COMPARE QF FMULM AND FMUL
‘ /RESULYS SHOULD BE EQUAL
/

| 4645 1131  FPPL3E, EJSRJ ESETL /SETUP INDEX REGISTERS
| 4646 5005 .
: 4647 1121 EJSA) L INK /SETUP REWENTRY ADDRESS
| 46%0 5416
L 4651 1031 EJAI FPP14
; 46%2 4703 )
a 4653 0#@52  FPL3ER, ESTRTE /START EPM MODE 4
4684 0713 EFLDAI7L3 /LOAD RANDOM ARG FROM TABLE 4§
4655 0004 EFNORM /NORMAL12E
4686 6230 EFSTA]230 /STORE IN OFFSEY 32
4687 4734 EFMUL1734 /A @ A )
4680 6232 EFSTA]232 /STORE IN OFFSEY 32
4661 0230 EFLDA 230 /LOAD OFFSET 33
4662 7634 EFMULM| 634 /A o A 10 MEMORY
4663 0634 EFLDAI634 /LOAD TMULM RESUL?S
4664 2232 EFSUB| 232 /SUBTRACY PMUL RESULTS
g 4665 1001 EJEQ) GOL3E /SROULD EQUAL ZERO
: 4666 4670
4647 0000 EFEXITY .
‘ 4678 0413  GOL3E, EFLDAIGLS /GET RANDOM ARG FROM TABLE 3
4671 6634 EFSTAL434 /STORE IN YABLE 2
| 4672 1131 EJSR) ECMPRY /GOMPARE RESUL?S
. 4673 5123
’ 4674 2401 EJXN1102) FPL3ER /ERD OF tEST ?
4675 4653
! 4676 002 EFCLA /YES
4677 0006 ESTRYD
4708 1219 EFADDI210 /LOCK ON_Th TEST {F
\ 4701 1941 EUNE) FPPL3E /OPFSET 12 1S NONeEEROD
| 4702 4645
I
)
|
|
.
)
1
)
.



/FLOATING PQOINT

4723
4724
4725
4706
4787
4712
4711
4742
4743
4714
4745
4746
4747
A729
4721
4722
4723
4724
4725
4726
4727
4739
4731
4732
4733
4734
4735
4736
4737
4740
4744
4742
4743

EXERC[SER DIALLP V@3

11331
5250
1121
5416
1831
4913
7926
8712
4731
6222
2612
7631
2631
2222
1991
4724
o020
0612
6631
1131
5275
2491
4742
0902

1210

2100
7797
1121
5416
0040
2900
1831
4943

/
/EXECUTED IN DOUBLE PRECISION “OOE
/MULTIPLY TO MEMORY«DIVIDE TEST

4w APRw72

n,

11ie7 PAGE 166

/PRELIMINARY COMPARE OF FMULM AND FMUL RESULTS ARE MADE

/THEY SHOULD BE EQUAL
/
FPP14, EJSR}

EJSA}
EJA)

ESTRTD
FPPL4R, EFLDAI712
EFMULI73¢
EFSTA}222
EFLDAl612
EFMULM163Y
EFLDAL63
gFsysee2
EJEQ)

EFEX]Y
6014, EFLDAISL2

EFSTA}63Y

EJSR)

EJXN1188)
EFCLA
EFADDI210
ELOX10)
EJSA
EFNOP

EFEXIT
EJA)

DPSET2
LINK
FPPY

G014

DPCMPR
FPP14R

L}
L INK

FPPY

/JMP=SAVE RETURN

/LOAD RAN KRG FROM TABLES
A8 N

/STORE IN OFFSEY 22

/L0AD RAN ARG FROM TABLES
/heA TO MEMQRY

/L0AD RESULT Awa
/SUBTRACT OFFSET 22
/SROULD EQUAL BERD

/FMULM AND FMUL RESULT DIFPERS
/LOAD ARG IN TABLES

/PUT BACK IN TABLE#

/JMP=SAVE RETURN

/COMPLETED BLOEK

/YES
/LBCK ONtO TSY




/FLOATING POINT

4744

4745
4746
4747
475g
4751
4752
4783
47%4
47%5
4736

4757
4749
4761
4762
4763
4784
47645
4746
4767
4778
4771
4772
4773
4774
4775
4776
4777
5000
S5pa1
Sp32
5203
5p24

~

EXERCISER

2000

2225
neo2
21282
7653
121
2009
2133
2000
10831
5501

2005
o002
p169
7633
2101
poen
pLoe
7653
p103
poow
2104
pooe
p1@5
2000
0541
5775
6551
6375
2121
4775
1931
5501

D1ALLD V203 6wAPR=72

/
JOUMMY PSINTER

JEND OF FPP TESTS WAS FPP14
/

FPP15, @

/
ZENTERED ONLY IN FLOATING POINT MODE

/SET yP OF FPP INDEX REGISTERS
/

FSET, ESTRTF
EFCLA
ELOX10) 7653
ELDXIdg )
ELOX13] )
EJA} BASE+Y

/

JENTERED ONLY IN FLOATING POINT MODE
/SETS yP FPP INDEX REGISTERS
/DUPLICATES TABLEL INTO TABLE2

;seri. ESTRTF
EFCLA
ELDX12) 7653
ELDX!1) 0
ELDX!2) 7653
ELOXI3) ]
ELOX14) 2
ELOX1S) ]

MORE, EFLDAI541) TABLEL=3
EFSTA}S51} TABLE2#3
EJXN!L122) MORE
EJA} BASE+1

11i97 PAGE 167

/CLEAR THE FAC
/L0AD IR @

/L0AD IR ¢
/LOAD IR 3
/JMP ALWAYS

/CLEAR THE FAC
/LOAD IR 2

/L0AD IR
/LOAD IR
/L0AD IR
/LBAD IR

W\ s 4 N -

/LOAD IR
/L0AD RAN IRG
/STORE RAN ARG
/DONE 425 TIMES
/JMP ALWAYS



—_—

/FLCATING PQINT EXERCISER DIALLR VPR3 §=APRa72 11197 PAGE 168
5285 2050 ESET1, ESTRYE /START EPM MODE
5206 QA2 EFCLA
5237 2101 FLDX!1) 2
5210 79000
5311 0183 ELDX!3} 2
5g12 2900
5g13 02104 ELOX14) ?

5214 2000

515 @105 ELDX1S) 2

5216 000

S5gi7 0120 ELOX12) «50

S$g20 7739

5g24 P102 ELDX12) =52

5g28 7726 ,

gﬂgg gg;% EMORE, EFLDAIB4L) TABLEL=6 /L0AD ARG FROM TABLE &
2

5p25 6551 EFSTA}SS51) TABLE2s6 /STORE IN TABLE 2

S5g26 6372

527 2121 EJXNI1202) EMORE

5239 5@23

5034 1033 EJA} BASE+Y

5232 5501 |

5033 0050 ESET, ESTRTE /$TART EPM MODE

5334 0@02 EFCLA

5235 0100 ELDX9) 52 |

5036 7726 )

5237 010} ELDX13) '3

5048 7777 _

5g44 2303 ELOX13) '3}

542 7777

35943 1031 EJAS BASE+L

544 5501




/FLOATING POINT EXERCISER

5245
Sg4é
5347
5250
52981
52%2
5253
50%4
5285
5086
Sp8?
5040
Spey
5062
Spé3
Sped
5p65
5066

5247
5370
5271
5072
5373
%374
$375
5376
5377
5100
5121
5182

5103
5124
5125
5126

411
5775
2431
6375
1001
5054
7040
0246
1091
5065
140
7717
111
777
0143
7777
1031
5501

g44L
6000
2431
6400
1001
5100
o006
1031
5053
7006
1031
5054

2613
2634
1031
5873

/
JENTER ONLY IN FLOATING POINT MODE

DIAL1® VD33

6=APRe72

/COMPARE TABLEYl WI!TH TABLE2

/THEY SHOULD BE EQUAL
/TEST OFFSET 16 IN BASE REG TABLE

/1F NQT ZERO
/DECREMENT INDEX REGISTERS AND

JEXECUTE SAME ARGUMENT [N TABLEL AGAIN

/THE RET PORTION OF THIS ROUTINE

/15 USED BY ALL OTHER COMPARE RQUTINES

111087 PAGE 169

7IN BOTH FLOATING POINT AND DOUBLE PRECISION MODE

/
FCMPR,

ERET,

RETING,

ECMPR,

ECMPRC,

ECMPRY,

EFLDAI 411}
EFSUBI 4311
EJEQ)
EFNQP
EFLDAJ216
EJEQ)
EADDX D}
EADDXIS
EADDX |3}

EJA}

EFLDAL4L1)
EFSUBL431}
EJEQ)

ESTRYTD
EJA}

ESTRTO
EJAS

EFLDA1613
EFSUB! 634
EJAj

TABLEL=3
TABLE2e3
ERET

RETINC
7777
7777
7777
BASE+]

TABLEY
TABLER
Y

ERET=1

ERET

EGCMPRC

/LBAD RAN ARG

/SUBTRACY RESULY

/JMP IF FAE=o

Jne0 1 FaEensSiEh DONT Look ONTO tESY SEQ
/A8D Y0 iR @

/ABD 10 IR &

/ABD 10 IR 3

/JMP ALWAYS

2



—

-
/FLOATING PQOINT EXERCISER DIALLE veasd 6wAPRw72 11i@7 BAGE 1%2
/
JENTER ONLY IN FLOATING POINT MODE
JFROM AN ADDITIONeSUBTRACTION TEST
/COMPARE TABLEY WITH TABLE2
/THEY SHOULD BE EQUAL
/
5107 0411 FCMPAS, EFLDAl411) TABLEL=3 /LOAD RAN ARG
51{¢ 5775 N
5111 2434 EFSUBL 431} TABLE2=3 /SUBTRACT RESULT
5112 6375 4
5113 1041 EJNES FASCK /JMP IF FAE NOT O
5114 5117 )
5145 1034 EJA} ERET /JMP ALWAYS
5146 5854
/
/FLOATING POINY ADD=SUB FAILED
/
5147 198331 FASCK, EJAj ERET /0ATA ERROR EXIT
5120 5084
/
5121 0411 ECMPAS, EFLDAl4L4 TABLEY
5122 6030
5423 2431 EFSUB! 631} TABLE?2
5124 6400
5125 1041 EJNE) o4
5126 5132
S127 000s ESTRTD
5138 1031 EJA} EREY
5131 5054
5132 0906 ESTRTD
5133 1931 EJAj FASCK
5134 51417
JENTERED ONLY IN FLOATING POINT MODE
/FROM ROUTINE DOING A MULTIPLYeDIVIDE TEST
/THIS ROUTINE COMPARES TABLEY WITH TABLE?2
/THEY SHOULD BE EQUAL
/
5135 0411 FCMPMD, EFLDAl411]) TABLEL=3 /LBAD RAN ARG
5136 5775 ,
5137 2431 EFSUBI 4311 TABLE2e3 /SUBTRACT RESULT
5140 6375 )
5141 1041 EJNE} FMDCK /JMP IF FAE NOY 2 TO FEMD
5142 5145 o
5143 1033 EJAI ERET /JMP ALWAYS

5144 5054




JFLOATING 2QINT

5145
5146
5147
51%92
5151
5182
5193
5154
5185
51%6
5197
5160
5161
5162
5163
5164
5165
5166
5167
51790
5174
5172
5173
5174

5175
5176
5177
5220
5201
5202
5283
5204
5225

EXERCISER

2431
6375
1001
5475
8006
1244
2205
6245
8245
2441
5775
1001
5054
0431
6375
0026
1247
TrH
6221
9221
2441
5775
1031
5054

2411
5775
4243
1904
5054
2ga2
6223
1031
5054

/

JENTERED ONLY IN FLOATING POINT MODE
JFROM FCMPMD ROUTINE

/WHEN RANDOM ARG DIFFERS FROM RESULT
/8Y PLUS OR MINUS { DUE YO ROUNDING
/ROUTINE TESTS FOR THIS OCCURANCE

/ -
FMDCK,

/
/ENTERED ONLY IN FLOATING POINT MQODE

DIALLE voed

EFLDAT43L)
EJEQ)
ESTRTD
EFADD{214
ESTRTF
EFSTA]215
EFLDAL215
EFSUBI41Y}
EJEQI
EFLDAL4311

ESTRTD

EFADD|217

ESTRTF
EFSTAj224
EFLOAl224
EFSUBl41Y)

EJAJ

= APRa72

TABLEZ2=3
FEMD

TABLEL=3
ERET
TABLE2=3

TABLEL=3
ERET

/WHEN RESULT HAS ZERO MANTISSA

/ROUTINE TESTS FOR A LEGAL UNDERFLOW

/
FEMD,

EFLDAL4LY)

EFMUL 1213
EJEQ)

EFCLA
EFSTA}223
EJA)

TABLEL="3J

ERET

EREY

11127 PAGE 171

/L0AD RESULT
/ROUTINE T0 TEST FOR LEGAL UNDERFLOW

/SUBTRACT I CONTAINED IN OFFSET {4 OF BASE REG
/STQRE IN OFFSET 15 OF BASE REG

/L0AD OFFSET 48 IN BASE REG

/SUBTRACY RAN ARG

/JMP IF PAEsD

/LOAD WI¥H RESULT

/ABD 1 CONTAINED IN OFFSET 17 OF BASE REG
/STORE IN OFFSET 24 BASE REG

/LOAD OFFSET 21 IN BASE REG
/SUBTRACT RAN ARG

/LOAD RANDOM ARG

/MULTIPLY BY CONSTANT IN OPFSEY i3 oFf BASE REG
7JMP IF FAluap

/CLEAR FAC . ,
/FLAC 8 UNDERFLOW NOT LEGAL

£



/FLOATING POINT

5206
5207
5210
5211
5212
5243
5214
5215
5216

5247
5220
5221
5222
8223
3224
5225
5226
5227
5230
8231
8232
3233

5234
5235
5236
5237
5240
5244
5242
5243
5244

5245
5246
5247

-

EXERCISER DIALL® vE@es3 SeAPR=72 11187  PABE 172

2026
2120
7609
2121
2000
2183
2000
1031
5501

2006
2129
7600
9101
2000
21083
2p09
P104
2p414
p125
7764
1034
5594

244y
6000
2431
6400
1041
5245
0006
1031
5054

poB6
1031
5054

/
/SET UP OF FPP INDEX REGISTERS
/FOR OPERATION IN DOUBLE PRECISION MODE

/
DPSEY, ESTRTD

ELOX!D) 7600 /L0AD IR 2
ELDXIL] ) /L0AD IR ¢
ELDXI3] ] /LOAD IR 3
EJAI BASE*] /JMP ALWAYS

/

/SET UP OF FPP INDEX REGISTERS ON PAGE 2
/FOR OPERATION IN BOUBLE PREC]ISION MODE
/ENTERED FROM FPPLig TEST

/
OPSET1, ESTRTD

ELDX12) 7600 /L0AD IR 0

ELDX144 0 /LOAD IR 4

ELOXIS) ) /LOAD 1R 3

ELOX1 4] 14 /LOAD IR ¢

ELDX15( 7764 /LOAD IR 5

EJA) RASE+] /JMP ALWAYS
ECMPMD, EFLDAl41Y) TABLEL

EFSUB| 431} TABLE?2

EJNE) EMDCK

ESTRTD

EJA) EREY

EMDCK, ESTRTD
EJA} ERET




/FLOATING PQINT

52%9
5251
5282
52583
5284
5255
5236
52%7
5260
5264
5262
5263
5264
5265
52646
5247
5278
85271
5272
5273
8274

EXERC]SER DIALL? voeg

epos
0120
7600
2101
poop
2io2
7600
2123
ppoR
g124
2p22
2125
2000
2541
6776
6551
7376
2121
5265
1031
5501

/

/SET UP OF FPP INDEX REGISTERS ON PAGE 2

§=APRw72

/DUPLICATION OF TABLE3 INTO TABLEY

/
DPSEY2, ESTRTD
ELOX!D)

ELDX!3)
ELDXi2)
ELOX13)
ELDX14)
ELOX15])

MOR, EFLDA}IS41}
EFSTAIS511
EJXNILR2)
EJAJ

7620

3

7622

2

2

2
TABLE3=2
TABLEd=2
MOR

BASEe}

11107

/LOAD
/LOAD
/LBAD
/LOAD
/LOAD
/L0AD
/LOAD

PAGE 173

IR
IR
]
IR
IR

M e N .

IR
RAN ARG

/STORE 1Y

/00NE

2006 ?TIMES

/JMP ALWAYS



)

~
L i
JFLOATING POINT EXERZ]SER "1AL108 V283 6= APRe72 11187  PABE 174
/
/COMPARES DOUBLE PRECISION NUMBERS
/TABLE3 WITH TABLES
/USING DOUBLE WORD DIRECT REFERENGE INSTRUSTIONS
/
5275 P411 DPCMPR, EFLDA}4111} TABLE3e?2 /LOAD RANDOM ARG
5276 6776
5277 2431 EFSUB| 431} TABLE4e2 /SUBTRACT RESULT
5300 7376
5301 10031 EJEQ) ERET /1P THEY ARE EQUAL
5302 5054
5383 1831 EJA} ERET
BTIN4 BPS4
/
/COMPARES DOUBLE PRECISION NUMBERS
/TABLE3 WITH TABLEG
/USING SINGLE WORD INDIRECT REFERENCE INSTRUETIONS
/
8385 0631 DPCPRL, EFLDA}631 /LOAD RESULT FRQOM TABLEA4
BIB6 2612 EFSUB} 612 /SUBTRACT RAN ARG PROM TABLES
B3IN7 1804 EJEQ) ERET /1P THEY ARE EQUAL
5310 5084
5341 1031 EJA} ERET
53412 50%4




/FLOATING POINT

5313
5314
5315
5346
5347
5320
5321
5322
5323
5324
5325
5326
5327
5330
5334
5332
5333
5334
5335
5336
5337
5340
5344
5342
5343
5344
5345
5346
5347
5390
5381
53%2
5383
5354
5385
5386
3387
8360

EXERC]SER

1101
5425
1111
5361
7181
0020
0100
7680
2006
6202
1051
5335
2203
1051
5335
0202
2200
6202
p202
6411
6020
p411
6000
1201
6411
7000
1201
6514
6200
2101
5340
6202
1101
5375
1141
5500
1031
5501

RANGEN,

RCONST,

RGENA,

CIALLD VB3

ESETX]
ESETB]
ELDX!3}
ELDX!3)
ESTRTD
EFLDAL202
EJLTILY

EFSUB 203
EJLT}

EFLDA 202
EFSyB|280
EFSTA|202
EFLDA|282
EFSTAl41Y)
EFLOAL 41

EFADD| 201
EFSTA] 411

EFADD| 201
EFSTAIS141

EJXNILEO)

EFSTAl 202
ESETXI

ESETBI
EJALL)

4eAPRa72

XREG2
RBASE
2000
=200

RCONST

RCONST

TABLEY
TABLEY

TABLES

TABLEY
RGENA

XREGY
BASE
BASE+]



/FLOATING POINT EXERC]SER

5361

2020
2657
1234
2022
2005
p@11
goeg
2200
2000
298¢
1373
2900

o000
Booe
2009
2000
2000
2029
2000
238
ep2e
2009
epee
2000
epeo
p@ee
2020
oooe

REASE,

XREGL,

XREG2,

)

N1ALLI® V223 é=APRu72 11127 PAGE 176

n222
2657
1234
2822
2925
2011
000
2200
fQe0
2000
1373
goeo

LR R RN R RC RS R R RS R R-




/FLOATING POINT EXERCISER

5415

5416
5417
5420
8421
| 422
i 5423
' 5424
5425
5426
5427
5430
' 5431

5432
%433

5434

2020

1031
4011
2121
5424
1031
5416
086
2481
5416
1401
5432
0087

2oep
age2

opee

EEND,
/

/
L INK,

THO,

XREG,
/

/BASE REGISTER TABLE

DlALL® V223

EJAI
EJXN!L2D)
EJA}

ESTRYD
EFLDAL4RY)

EFADD| 421
EJAC

2209
peee

4w APRe72

FPP1=2
W *3

LINK

LINK
TWO

11ie7

JCONTAINS CONSTANTS«FLAGS=TEMPORARY SYORAGE _
/BASE#L AND BASE#2 CONTAIN RETURN JMP FROM SUBROUTINE

/

PAGE 177

e
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/FLOATING POINT EXERCISER NlALAP V223 &mAPR=72 11187  PASE 178

5502 25500

552p “g0¢ BASE, 2 /0PFSET OF 2

5581 7Q3g 2

S5m2 2079 7

55e3 2982 2 /0PFSEY OF 1

5524 0021 poeL

5585 7376 7376

5506 0P20 2 /QFFSET OF 2

5587 0801 2001

5540 6776 6776

5541 0000 2 /QFFSET OF 3

5512 0091 20921

5543 5775 5775

5544 2009 2 /QFFSEY OF 4

5545 £p21 poay

5546 6375 6375

5517 0009 2 /0PFSEY OF 5

8529 0029 ?

5521 2029 2

5522 D200 2 /0PFSET OF 6

5523 2029 2

5524 0089 2

5525 0009 8 /0PFSET OF 7

5526 0099 2

8527 2090 [}

5