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ABSTRACT

Godnputte

TH1s PROGRAM 1§ NESIGNED 70 4lD THE ENGINEER [N TROURLE SHOOTING
THE FPP=12 HARDWARE, THE PROGRAM CONSISTS ESSENTIALLY OF THREE
MAJOR SEGMENTS!I

TELETYPE MONITOR

sz33z3zRIzs=2z83T

THE ENGINEER CAN CONTROL THE OPERATION OF THE PROGRAM AND
INTERROGATE THE SIMULATOR THROUGH THE MON]TOR, THERE ARE SEVERAL
2 CHARACTER COMMANDS USED FOR CONTROL, (SEE COMMANDS,)

THESE COMMANDS ALLOW THE USER TO INPUT HIS OWN FPPRei2

PROGRAM AND RUN IT, TWE FPPel2 PROGRAM CAN CONSJST

OF ANY SET OF FPPwei2 INSTRUCTIONS,

SIMULATOR

THE SIMULATOR IS THE WEART OF THE PROGRAM, ALL OF THE HARDWARE
REGISTERS ARE SIMULATED, THE FPP»{2 18 STARTED IN THE MAINTEe
NANCE MODE AND STEPPED THROUGH AN FPPai2 PROGRAM ONE TIME STATE
AT A TIME, SIMULTANEQUSLY THE PROGRAM SIMULATES THE HARDWARE
OPERATION, BEFQRE STEPPING TO TWE NEXY TIME STATE, THE PROGRAM
COMPARES THE CONTENTS OF THE HARDWARE REGISTERS WHICH CAN BE

:EQD #é;” AN ]OT, WITH THE CONTENTS OF THE CORRCSPONDING SOF TWARE
EGISTER,

THE FPP=12 PROGRAM CAN BE ANY SET OF FPPe12 INSTRUCT]ONS LOCATED
ANYWHERE IN CORE QUTSIOE THE LIMITS OF THE TRACE PROGRAM, THE
INSTRUCTION SET CAN BE ANY LENSTH, AN OPERAND TABLE CAN BE ANY
LENGTH AND ALSO CAN BE LOCATED ANYWHERE IN CORE OUTSIDE THE
PROGRAM LIMITS)

MINI ROUTINES

A SET OF SUBROUTINES USED By TWE SIMULATOR TO PERFORM THE
HARDWARE FUNCTIONS, COMPARE REGISTER CONTENTS, AND REPORT ERRORS|
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REQUIREMENTS

Sabapatenaes

EQUIPMENT
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1) AN FPPe12 FLOATING POINT PROCESSOR

2) A PDPe8 OR PDPe12 WITH AT LEASYT 8K OF MEMORY
3) AN ASR33 QR ASR35 TELETYPE

STORAGE

sc3zsz8

THE PROGRAM USES ALL OF FJELD @ AND ALL OF FIELD &

PRELIMINARY PROGRAMS

3833883 EZRZISREIR==E33

ALL PDPe8 OR POP=12 PROCESSOR AND MEMORY DJAGNOSTICS,

LOADING PROCEQURE

(XYY YXARIZZZL LY S

LOAD THE PROGRAM WITH THE BIN LOADER, DIAL LOADER OR PSe8 LOADER,
STARTING PROCEDURE

BEPRNRPBRRARENORELS

START THE PROGRAM IN 8 MODE AY LOCATION 8028 IN FIELD 2,

THE PROGRAM WILL ENTER THE TELETYPE MONJTOR AND TYPE AN ASTER]ISK
(), THE PROGRAM 1S NOW WAITING FOR INPUT FROM THE TTY,

o
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OPERATING INSTRUCTIONS
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THERE ARE TWO SETS OF OPERATING INSTRUCTIONS, THE BASIC SET (5,1)

WILL AUTOMATICALLY ATTEMPT T0 DETECT A FAULTY REGISTER WH]ITHIN
A SPECIFIC TIME STATE,

THE COMPLETE SET (5,2) ALLOWS THE ENGINEER TO USE THE TROUBLE
SHOQTING CAPABILITIES OF THE PROGRAM ALONG WITH A SCOPE T0
1SOLATE A FAILING COMPONENT,

BASIC OPERATING INSTRUCTIONS,

B323BE¥ITZZVITE=STIpRTS=SEIE

1) SET SRo2wy
2) SET ALL OTHER SWITCHES » 2
3) TYPE WALT MQDE"

THE FPPe12 IS STARTED IN THE MAINTENANCE MODE RUNNING AN FPPw=i?2
PROGRAM WHICH WAS LOADED WITW THE TRACE PROGRAM, THE PROGRAM
WILL RUN INDEFINITELY UNTIL AN ERROR 18 DETECTED, THE ERROR
WILL BE TYPED AND THE PROGRAM WILL WAIY FOR A RESPONSE FROM THE
TTY KEYBOARD,

THE FPP=12 PROGRAM RUNNING AT THIS TIME IS THE FPReg2
CODE-EXTRACTED FROM THE FPP=12 EXERCISER MAINDEC 12=DBCA,
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COMPLETE OPERATING INSTRUCTIONS

................
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ANY SET OF FPPel2 INSTRUCTIONS CAN BE RUN AND CHECKED BY

THE TRACE PROGRAM, YHEREFORE A SEY OF TYTY INPUT COMMANDS

ARE AVAILABLE TO ENABLE THE USER TO INPUT ANO RUN HIS OWN
FPPey2 PROGRAM, COMMANDS ARE ALSO AVAILABLE TO CONTRQOL

THE OPERATION OF THE PROGRAM FOR TROUBLE SHOOTING, DJRECTIONS
FOR USING THESE COMMANDS STARY AT PARAGRAPH 6,

THERE ARE 12 COMMANDS WHICH CAN BE INPUT THROUGH THE TELETVPE,
ALL COMMANDS ARE TWO CHARACTERS AND ARE PRECEDED BY A PERIBD ()]
MOST COMMANDS REQUIRE ONE OR MORE QPERANDS, EACH OPERAND MUST

BE TERMINATED BY A SPACE OR A CARRIAGE RETURN, IN THE PROGRAM
THERE 1S NO DIFFERENCE WHW]CH TERMINATOR 1S USED, TYPING A

RUBOUT WILL DELETE ALL DATA AFTER THE LAST TERMINATOR,

ANYTIME THAT THE SIMULATOR IS RUNNEING, TYPING ANY CHARACTYER

WILL TRANSFER &ONTRQOL 10 THE TTY MONITOR AT THE END OF THE
PRESENT TIME SYTATE, A? THIS TIME THE STATUS OF THE

SIMULATED FPPei2 CAN BE INTERROGATED,

INSERTING AN FPP=12 PROGRAM

ITYIXTLAIISR YL RS AR R LR 1)

THE ",AS" CQMMAND ALLQWS THE USER to TYPE IN FOUR DIGIT oCTAL
WORDS IN SEQUENCE TO BE RUN AS AN FPP=i2 PROGRAM, THE FPPai2
INSTRUCTIONS YOU WISH Y0 TEST MUST BE TYPED INTQ CORE, IF NO
LOCATION IS GIVEN TO THE AS COMMAND, (SEE COMMANDS,) THE DATA
1S INSERTED STARTING AY 42@2 [N FIELD {,

THE »,0P" COMMAND 1S THE SAME AS THE ", AS" COMMAND EXCEPT THA?
DATA IS INSERTED STARTING AT 43p2 IN FIELD 1, TWIS IS
NORMALLY USED 7O INSER? OPERANBS AND/OR A BASE TABLE,

RUNNING AN FPP=12 PROGRAM

(LT LALRS EX AL LA AR A2 A LA J

THE FPP=12 PROGRAM CAN BE RUN IN THE TRACE MODE IN WHICH EACH
TIME STATE 1S TRACED AND CHECKED BY USING THE ",RT" COMMANS, OR
1T CAN BE RUN IN TWE FAST MODE WITH TWE ",RF" COMMAND IN WRICH
THE FPP=12 1S STARTED IN NORMA|L MODE AND THE PRQGRAM WAITS FOR
1T TO EXIT, IN THE FAST MODE THE FPPei2 CAN BE STOPPED BY THE

" EX" COMMAND, THE FPPe12 PROGRAM CAN BE STARTED IN THE DOUBLE
PRECXSéON MODE BY SETTING THE COMMAND REGISTER WITH THE *,EM"
COMMAND,

ALL OTHER COMMANDS AND THE SW]TCH REGISTER CAN BE USED TO
CONTROL THE OPERATION OF THE SIMULATOR)

Yy
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TTY MONITOR

dodepudonss

THE TTY MONITOR ALLOWS THE USER TO COMUNICATE W]TH THE
PROGRAM, HE CAN INPUT FPPe12 INSTRUCTIONS AND QPERANDS
TO BE RUN AND TRACED', HE CAN RUN THE TRACE IN THE SINGLE
STATE OR CONTINUOUS MODE, HE CAN INTERROGATE THE STATUS
OF MEMORY OR ANY REGISTER AT ANY TiME,

DUE TO MEMORY SONSTRAINTS, VERY LITTLE ERROR CHECKING IS
DONE IN THE MQONITOR,

THERE ARE SIX SPECIAL CHARACTERS USED IN THWE MON]TOR
TO TELL IT WHAT TO DO, THESE 6 CHARACTERS ARE |

RETURN TERMINATOR

SPACE TERMINATOR

PERIOD COMMAND SWITCH i

RUBOUT DELEYES CURRENY DATA ENTRY

ALT MODE SPECIAL EXIT

CNTRL EXIT YRACE PRQGRAM (SEE COMMANDS 7,)

THERE ARE A NUMBER OF CGOMMANDS WHIGH ALLOW THE USER TO
CONTROL THE PROGRAM ( SEE "COMMANDS® 7, ), MOST OF

THE COMMANDS REQUIRE ONE OR MORE ARGUMENTS, WITH THE
EXCEPTION OF THE ,TY COMMAND THESE ARGUMENTS WILL BE
GROUPS OF 4 = & OCTAL DIGITS, EACH COMMAND 1S

SEPERATED FROM TS ARGUMENT BY A TERMINATOR

( SPACE OR RETURN ), EACH ARGUMEN? 1S ALSO TERMINATED
BY EITHER OF TWE TWQ TERMINATORS,

THIS MEANS THAT EVERY EOMMAND THAT ACCEPTS AN ARGUMENT
MUST HAVE AT LEAST TWO TERMINAYOR EHARACTERS, ONE TO
TERMINATE THE COMMAND AND ONE TO TERMINATE EACH ARGUMENT,
THIS HOLDS TRUE EVEN I!P NO ARGUMENY IS ENTERED, [N THE
CASE OF NO ARGUMENT BEING ENTERED, THE SECOND TERMINATOR
TELLS THE COMMAND ROUTINE TO CHECK TO SEE IF AN ARGUMENT
WAS INPUT, THE OPERATION OCCURS IN THE FOLLOWING ORDER,

PERIOD TELLS THE MONI{TOR THAT THE tWO CHARACTERS PRECEDING
THE NEXT TERMINATOR ARE TO BE TAKEN AS A COMMAND,

TWO CHARACTER COMMAND AND A TERMINATOR TELLS THE MONITOR
TO DECODE THE COMMAND AND TRANSFER TO THE COMMAND ROUTINE,
THE COMMAND ROUTINE THEN PERFORMS ¥HE PROPER FUNCTION,

IF AN ARGUMENT IS NEEDED, THE COMMAND ROUTINE TRANSFERS
CONTROL BACK TO THE MONITOR, THE MONITOR REMEMBERS WHKICH
COMMAND IS BEING EXEGUTED,

THE NEXT TERMINATOR TRANSFERS CONTROL BACK TO THE

COMMAND ROUTINE, THIS ALSO PASSES ON THE ARGUMENT [F
ANY, EACH TIME THE PROGRAM TRANSFERES OUT OF THE MON]TOR
ONLY ONE ARGUMENT 1S PASSED ON!

WHEN A COMMAND THAT USES A FIXED NUMBER OF ARGUMENTS
(@ OR 1) 1S FINISHED, THE PROGRAM TYPES AN ASTERISK (#)
AND RETURNS CONTROL TQ THE MONITOR




COMMAND FQRMATS

THE FOLLOWING IS THE FORMAT FOR EACH COMMAND, AFTER THE
ARGUMENT, IN PARENTHES!S, 1S TWE NUMBER IF ARGUMENTS

TWAAT THE COMMAND ACCEPTS, A "C" AS THE NUMBER QOF
ARGUMENTS INDJCATES YHAT THE COMMAND WILL ACCEPT ARGUMENTS
CONTINUQUSLY UNTIL ANOTHER COMMAND IS INPUT, FOR THE
MEANING OF EACW COMMAND AND A DETA{LED DESCRIPT]ON SEE
PARAGRAPHS 7 AND 8

WAS XXXX (¢
1 OP XXXX ¢
WTY XX (L R W)
+SA ADDR (1)
+RA ADDR (L)
WEA ADDR (L)
WCL (2)
WRT ADDR (1)
WRF ADDR (1)
VEX (2)
WSH XX ()

2N
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CO“MANDS
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SUYMARY (SEE DESCRIPTION (8,) FOR MORE DETAILS)

INPYT AN

' AS

ls

W TY

d ouTPyT

[ EY]

ASSEMBLE

OPERAND

TYPE

PO
FQ
A

8

MQ
AC
PC
IR
0P
AD

ST
PS

FPPe12 INSTRUCT]ONS AND/OR OPERANDS ARE
INPUT IN OZTAL FROM THE TTY AND STORED
SEQUENTIALLY IN MEMORY, EACH TIME A
CARRIAGE RETURN 1S INPUT THE PROGRAM
TYPES THE NEXT MEMORY LOCATION, [F AN
o# 1S TYPED (# s Q0CTAL FIELD DESIGNATOR)
FOLLOWED BY A SPACE AND 4 OCTAL DI61TS,
THE LOCGATION COUNTER S CHANGED TO THWIS
FIELD AND ADDRESS, IF NO LOCATION IS
INPUT, THE DATA IS STORED STARTING AT
4p2¢ IN FIELD 1,

SAME AS THE ,AS COMMAND EXCEPT THAT THE
LOCATION COUNTER 1S SET TO 41028 IN FIELD
4 AND GANNOT BE CHANGED BY TKE USER,

REQUESTED DATA IS TYPED FOR THE OPERATORS
USE, THE DATA REQUESTS AREl

SIMULATED 0 REGISTER

FPP=12 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 REGISTER
(SEE OESCR{PTION ON NEXT PAGE)




FS FPPet2 TIME STATE REGISTER
(SEE DESCRIPTION BELOW)

AP THE APT LOCATED IN THE PROGRAM, TWIS
IS THWE APY WHWICH |S USED IF NQ QTHER
1S SELECTED

X SIMULATED {NDEX REGISTERS

SH SIMULATED SHIFT REGISTER

AL ALL OF ABOVE

F AAAA N N NO, OF WORDS STARTING AT FIELD F
ADDRESS AAAA,

CNTRL O RETURN TO OIAL

CNTRL P RETURN TO PS8 MONJTOR

CNTRL & RETURN TO DTA MON]TOR

.uuo.ooo0o¢oQ§00nonQ.O..ailb.l.»l»h»oQ.Qninounnhuﬁﬁtnﬁﬂiiﬁoo
pepsnensnnsaendds TIME STATE REGISTER svanncscenssscsdeadss
CERNRERRN BB NN R RO BN RRR P IO RN NBOBRDDEDAIRIDOIERDROTRGRED ORI

AG FUNCT]ON

BIT

29 MOST SIGNIFI&ANT BIT OF TIME SYTATE COUNTER
04 BIT L OF THE TIME STATE COUTNER

22 BIT 2 OF THE TIME STATE COUNTER

23 BIT 3 OF TWE TIME STATE COUNTER

04 CNR DEROSIT PLOP (L) H

25 CNR FETCH FLOP (1) H

06 CNR EXECUTE FLOP (1) W

27 CNR EXIT FLOA 1) W

28 CNR INPTATE FLOP (1) W

29 CNR PROCESS FLOP (%) H

10 ASTZ SWHFT FAGC FRAC H (NOT USED IN TRACE)
11 ASTL NO SWFT (1) W (NOT USED IN TRACE)

A
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FRCGRAM CONTRQL
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1S4

1 RA

JEA

WGL

WRT

" RF

oM

SET SINGLE
STATE ADDR

RESEY SINGLE
STATE ADDR

EXIT ADDRESS

CLEAR SINGLE
STATE SWITCH

RUN TRACE

RUN FAST

SET COMMAND
REGISTER

4 01G1Y oCTAL ADDRESS IS

INPUT FROM TTY, THE PRQOGRAM WILL ENTER
THE SINGLE STATE MODE WHEN TH]S ADDRESS
1S ENCOUNTERED IN THE STEP ROUTINE

4 DIGIT OCYAL ADDRESS 1S INPUY

FROM THE Ty, TWE PROGRAM WILL EX]T THE
SINGLE STATE MODE WHEN THIS ADDRESS 1S
ENCOUNTERES IN THE STEP RQUTINE

4 DIG]Y OCTAL ADDRESS 1S INPUT FRQM THE
TTY, WHEN THIS ADDRESS 1S ENGOUNTERED

IN THE STEP ROUTINE, THE PROGRAM WILL

CLEAR THE PPPei2 WITH AN "FPICL" 10T AND GO
TO INITIATE TO RESTART THE FPPey12 END THE
SIMULATOR

CLEARS THE PROGRAM SINGLE STAYE .
SWITCH WHIGH WAS SET BY THE ,SA COMMAND,

¢ DIGIY ADBRESS OF THE APT IS INPU?

FROM TWE TPY AND THWE FPRei2 AND SIMULATOR
ARE STARTED AT TWIS ADDRESS, IF TRE APT
ADDRESS 1S 2280 THE PROGRAM APT AND INDEX
REGISTERS WILL BE USED TO RUN THE PPPei2
PROGRAM INPUT V1A THE ,AS COMMAND,

IF THE USER SPECIFIES HIS OWN APT
ADORESS, THE FIELD BITS OF THE APY
ADDRESS MUST BE SEY IN THE LAST Dl6IT

OF THE ,CM COMMAND,

SAME AS RT EXCEPT THAT THE SIMULATOR IS
NOT USED AND THE FPPel2 RUNS N 1ITS
NORMAL MODE (NOT MAINT)

4 DIGITS ARE INPUT FROM THE TTY AND LOADED
INTO THE PROGRAM COMMAND REGISTER, TH!S
WORD 1S USED WITH THE "FPCOM™ 10T 10 START
THE FPP=32', IF AN ALTERNATE APT ABDRESS
1S USED WItH THE ,RT OR ,RF COMMANBS

THE FIELD BITS OF THE APT ADDRESS MUST
INPUT AS THE LAST DIGIT OF THE ,CM
COMMAND,




JEX

1 SH

EXIT FPPel2

SET SPECIAL
SHIFT

A CPU FORCED EXIT IS ISSUED TO THE FPPe12]
THE CURREN? INSTRUCTION 1S FINISHES AND
THE FPP«12 EXITS STORING THE APT,

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

A SPECYAL SHIFT FLAG IS SET,

1F NO DIGITS ARE INPUT BEFORE THWE SECOND
TERMINATOR, THE SPECIAL SHIFT COUNTER WILL
BE SET TO @ AND THE SPECIAL SHIFT PLAG WILL
BE RESET, TWIS SPECIAL SHIFT COUNT S

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

AW



_— o
8, DESURIPTION OF COMMANDS
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8,1 DATA INPUT AND QUTPUT

SINCE IT IS NECESSARY TO INPUT FPPw12 INSTRUCTIONS AND
OPERANDS TO BE RUN, AND TO INTERROGATE THE STATUS OF THE
SIMULATED REGISTERS, THWE FOLLOWING TTY CONTROL CQMMANDS
ARE DEFINED, ANY TIME TWAT THE TRACE PROGRAM 1S RUNNING
TYPING A CARRIAGE RETYURN WILL TRANSFER CONTROL 70 THE
TTY MONITQR, TYPING "ALT MODE"™ WILL RETURN CONTRQL TO
THE TRACE PROGRAM,

8,4,1 1AS USED 70 INPUT FPPe12 INSTRUCTIONS WRITTEN BY THE
USER T0 BE RUN BY THE TYRACE PROGRAM, ANY NUMBER
OF INSTRUCTIQNS CAN BE INPUT TQ BE RUN IN
SEQUENCE AS AN FPPei2 PROGRAM, THE INSTRUCTIONS
MUST BE CONVERYED INTO QCTAL CODE BY THE USER
AND MUST BE INPUT IN QCTAL|, CARE MUSY BE TAKEN T0
INPUT EORRECT PIELD DESIGNATORS IN THE CQMMAND,
THIS 1S ESPEEIALLY TRUE WITH BITS 9«11 OF DOUBLE
WORD COMMANDS), INPUY DATA 1S NORMALLY STORED
SEQUENTIALLY SYARTING AT 4g@s IN FIELD 1,

HOWEVER THE USER MAY CWANGE THE STORAGE LOCATION
AT ANY TIME #YPING AN ASTERISK FOLLOWED BY

A PIELD DESIGNATOR, A SPACE, AND 4 DIGIY

ABSOLUTE ADDRESS (1,E, #2 300@), EACH TIME A
CARRIAGE RETURN IS TYPED THE PROGRAM RESPONDS W]TH
THE NEXT ADDRESS TO BE STORED INTO,

SINCE THE TTY MONJTOR 1S USED TO INPUT DATA 1T IS
NOt NECESSARY %0 END THE | AS COMMAND, ONCE THIS
ROUTINE 1S ENTERED IT WILL CONTINUE TO ACCEPT AND
STORE BATA UNTIL A NEW COMMAND 1S INPUT,

TWO EXTRA FEATURES OF THE ' AS COMMAND ALLOW THE
USER TO INPUT THE INITIAL SETTINGS OF THE FAC
AND INDEX REGISTERS, WHILE !N THE ,AS ROUTINE
TYPING "AL XXXX XXXX XXXX" WILL CAUSE THE
PROGRAM T0O SYTORE THE THMREE OCYAL ARGUMENTS [NTO
THE FAC PORTION OF THE APT', TYPING "X# XXXX"

(# = THE INDEX REGISTER NUMBER) WlLL CAUSE THE
PROGRAM TO STORE THE OCTAL ARGUMENT INTQ THE
SPECIFYED INDEX REGISTER LOCATED IN THE PROGRAM,
AFTER THE ARGUMENTS ARE INPUT AND STORED BY THE
PROGRAM THE NORMAL PORTION OF THE ,AS RQUTINE
CONTINUES, BOTH OF THESE FEATURES ASSUME THATY
THE USER WILL START THE PROGRAM WITHOUT USING AN
AUXILIARY APT ADDRESS {SEE ,RT AND ,RF),

8,4,2 Y OP USED TO INPUT OPERANDS FOR USE WITH THE FPP=12
INSTRUCTIONS INPUT VIA THE ,AS COMMAND, OCTAL
DATA 1S INPUT FROM THE TTY AND STORED SEQUENTJIALLY
STARTING AT 4182 IN FIELD 1, THE STYARTING ADDRESS
CANNOY BE MODIFIED BY THE USER, LIKE THE ,AS
COMMAND TH!S ROUTINE WAS NO WAY TO END, THE ROUTINE
WILL CONTINUE TO INPUT AND SYORE DATA UNTILL A NEW
COMMAND 1S TYPED IN,
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CNTRL O

CNTRL P

CNTRL C

THE PROGRAM CAN TYPE QUT TWE CONTENTYS OF ANY MEMORY
LOCATION(S), THIS IS NORMALLY USED TO INTERRQGATE

THE CONTENTS OF SIMULATED REGISTERS OR QPERANDS,

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

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

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

A SCOPE CAN BE USED TO FIND OUT IF THE MARDWARE
REGISTER ]S GORRECT OR IN ERROR, IF IT 1S KNOWN
THAT AN ERROR OCCURS IN A SPECIFIC TIME STATE, THE
FPP=12 AND TRACE PROGRAM CAN BE STOPPED BEFORE
ENTERING THAT TIME STATE (SEE S5A), AT THIS

TIME THE USER &AN TYPEQUT THE CONTENTS OF VAR]OUS
REGISTERS AND COMPARE THE FPPei2 YO THIS DATA TO
DETERMINE THE GAUSE OF TWE FAILURE,

THE VARJABLE TYPEOQUT (F AAAA N) CAN BE USED T0
CHECK FPPe42 INSTRUCT]ONS AND OPERANDS INPUT BY THE
USER BEFORE RUNNING THEM,

ANY TIME TWE PROGRAM IS TYPING OUT, IT CAN BE STOPPED

BY TYPING A RETURN ON THE KEYBQARD )
THE PROGRAM WILL THEN RETURN CONTﬂéL TO THE TYY MONITOR,

THE PROGRAM W]LL READ THE DIAL MONITOR IN FROM
TAPE UNIT 8 AND TRANSFER CONTROL YO THE DIAL
MONITOR,

THE PROGRAM JUMPS TO 7602 IN FIELD @, IF THIS
AREA OF MEMORY HAS NOT BEEN ALTERED, CONTROL
WILL BE TRANSFERED TO PS8,

THE PROGRAM JUMPS TO 7720 IN FIELD @, IF THIS
AREA OF MEMORY HAS NOT BEEN ALTERED, CONTROL
WILL BE TRANSFERED TO THE DTA MON]TOR,
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SINGLE STATE CONTROL
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EVERY TIME STATE 1S ENTERED THROUGW A SURROUTINE CALLED
"STgP", THE DEFINED INSTRUCTION "PSTEP" GOES TQ STEP,

IT 1S IN THE "STEP" ROUTINE THAT MOST ERROR ARE DETEC?ED.
THE "STEP" ROUTINE ALSO CHECKS VARIOUS INFORMATION INPUT
BY THE USER TOQ CONTROL THE OPERATION OF THE PROGRAM,

IN THE SINGLE STATE MOBE THE PROGRAM WILL TRANSFER
CONTROL TO TWE TTY MANITOR EACH TIME IT ENTERS TWE “STER"
SYUBROUTINE', TWIS !S DONE AFTER CHECKING FOR ERRORS, BUT

BEFQRE STEPPING THE FPPe12 TO THE NEXY TIME STATE, THE
FOLLOWING COMMANDS ARE USED TO INPUT THE [NFORMAT]ON USED
IN THE "STEP"™ ROUTINE, THE ADBRESS REFERRED 70 1S THE
ADDRESS IN WH]GH THE "FSTEP"™ INSTRUCTION CALLING THE

STEP ROUTINE IS LOCAYED,

1 SA EACH TIME THE "STEP™ ROUTINE 1S ENTERED, THE ADDRESS
INPUT AS THE ARGUMENT IN THE ,SA COMMAND [S COMPARED

WITH THE ADDRESS IF THE "FSTEP" INSTRUCTION, [IF

THERE IS A MATEH, THE PROGRAM SETS THE PROGRAM SINGLE
STATE SWITCH, THE PROGRAM WILL THEN BE IN THE SINBLE

STATE MODE, THE PROGRAM SINGLE STATE SWITCH

PERFORMS THE SAME FUNCYION AS SWITCH 3 ON THE CONSOLE'
(SEE SWITCH OPTIONS 9,) THE PROGRAM WILL STEP THROUGH

ONE TIME STATE EACH TIME AN "ALT MODE" [S TYPED,
BEFORE TRANSFERRING TQ THWE TTY MON]TOR THE PROGRAM

WILL TYPE THE LOCATION&L QF THE "FSTEP" INSTRUCTION,
THE USER CAN THEN LOOK AT PTHE LISTING YO FIND WHICH

TIME STATE 1S ABOUT TQ BE ENTERED, IF THE ,SA

ARGUMENT 1S o0@2 THERE WILL NEVER BE A HATGH SO THE

THE PROGRAM WILL NOT ENTER THE SINGLE STATE MOODE'

WRA EACH TIME THE "STEP"™ ROUTINE 18 REENTERED

FROM THWE TTY MONITOR IN THE SINGLE STATE MODE, THE

ADDRESS OF TWE "FSTEP"™ INSTRUCYTION 1S COMPARED WITH
THE ,RA ARGUMENT, IF THERE IS A MATCH, THE PROGRAM
SINGLE STATE SNITCH 1S RESET AND THE PROGRAM GCONTINUES'

BY USING THE ,SA AND ,RA COMMANDS TOGETHER, THE

PROGRAM CAN BE RUN IN THE SINGLE STATE MORE FQR A FEW
TIME STATES AND IN THE CONTINUOUS MODE FOR ALL EXCEPT

THOSE TIME STATES,
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'EA

THE PROGRAM SINGLE STATE SWITCH IS CLEARED

BY THIS COMMAND, THE SEY SINGLE STATE ADDRESS
(,SA) AND RESEY SINGLE STATE ADDRESS (,RA) ARE
NOT AFFECTED, THIS COMMAND ALLOWS THE USER TO
ENTER THE SINGLE STATYE MODE AT A GIVEN TIME STATE
WITH THWE ,SA COMMAND AND STEP THROUGH A VARTABLE
NUMBER OF TIME STATES, THEN CLEAR THE SINGLE
STATE SWITCH TO RUN CONTINUOUSLY UNTILL THE

TIME STATE IS REACHED AGAIN,

EACH TIME THE "STEP" ROUTINE 1S ENTERED, THE
ADDRESS OF TWE "FSTEP" INSTYRUCTION IS COMPARED
WITH THE ,EA ARGUMENT, IF THERE IS A MATCH,
THE PROGRAM {SSUES AN "FPICL"™ 10T TO THE FPP=12
AND GOES 7O INIATE TO RESTART THE FPPel2 AND
THE SIMULATOR, THIS COMMAND IS USEFULL IF AN
ERROR OCCURS IN THE MIDODLE OF A MAJOR STATE,
THE REMAINING TIME STATES AND INSTRUCTIQNS CAN
BE BYPASSED,
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8,3 TRACE CONTROLS

THE FOLLGWING COMMANDS ARE USED TO SETUP, START aAND
STOP THE TRACE SIMULATION OF AN FPP=12 PROGRAM,

8y3.14 ,CM LOADS THE COMMAND REGISTER WITH ONE 12 8T
WORD (4 OCTAL DIGITS), THIS WORD IS ENTERED
AS THE ARGUMENT OF THE ,CM COMMAND,
THE COMMAND REGISTER WILL BE USED WITH A "FPCQMn
10T WHEN STARTING THE FPPe{2 AND THE SIMULATOR,
IF AN AUXILIARY ADDRESS IS USED WITH THE ,RT QR
RF COMMANDS, THE FIELD BItS OF THE APT ADDRESS
MUST BE ENTERED AS THE LAST 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 A MULTIPLY OR DIVIDE
INSTRUCTION, TYPING ,8H WITH AN ARGUMENT
CONSISTING OF A TWO OCTAL DIGIT NUMBER WILL LOAD
A SPECIAL SHIFY REGISTER WITH THE ARGUMENT AND SET
A SPECYAL SHIFY FLAG, WHEN TIME STATE 2 OF A
MULTIPLY OR DIVIDE IS ENTERED, THE PROGRAM
LOOKS AT WE SPECIAL SHIFT FLAG, IF THE FLAG IS
SET, THE SPECIAL SWIFT REGISTER 1S LOADED INTQ -
THE WARDWARE AND SIMULATED SHIFT COUNTER,

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




THIS COMMAND TRANSFERES CONTROL 7O THE
TRACE SIMULATOR, THIS WILL START THE FPPei2
IN MAINTENANCE MODE AND TRACE EACH TIME STATE,

THE PROGRAM WAS THE ABILITY TO RUN A FPP=12
PROGRAM LOCATED ANY WHERE [N MEMORY OUTSIDE

THE LIMITS OF THE TRACE PROGRAM, THE APT AND
INDEX REG]STERS CAN ALSO BE LOCATED ANY WHERE

IN MEMBRY EXCEPT LOCAYION 8000 @F ANY MEMORY
FIELD, W]THIN THE TRACE PROGRAM IS AN APT

WHICH [S SET UP AUTOMATICALLY TO RUN A FPPwji2
PROGRAM LOCATED AT 4£@0® IN FIELD &, THE BASE
POINTER IS SET TO 4102 IN FIELD &, THE INDEX
POINTER IS SET YO A SEY OF INDEX REGISTERS
LOCATED WITHIN THE TRACE PROGRAM, THIS APY

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

THIER DATA IN PIELD ¢ AT LOCATIONS 4000 AND 4102
RESPECTIVLY, PHIS APT AND INDEX TABLE

WILL BE USED IP THE USER SPECIFIES ADDRESS

000 AS THE AP? ADDRESS, THE USER MAY SPECIFY
THE ADBRESS OF KIS OWN APT BY TYPING ",RT ADODR",
THE AUXJLIARY APT AND INDEX REGISTERS MAY BE
SETUP BY USING THE ,AS COMMAND, THESE MAY ALSO
BE PARY OF A REAL FPPei{2 PROGRAM LOCATED N
FIELD 2 OR ABOVE WHICH WAS PREVIOUSLY LOADED

BY SOME OTWER MEANS,



8,3,5

WEX

THIS COMMAND STARTS THE FPPe12 IN THE NORMAL
RUNNING MDDE', NO ERROR CHECKING OR TRACING

1S DANE, TWE PRIMARY USE OF TH]S COMMAND

1S T2 ALLOW TWHE FPP=12 TO RUN A PROGRAM AT

1TS FASTESY SPEEN FOR SCOPING, THE RULES
PERTAINING TA THE APT AND AUXILIARY ADDRESSES
ARE THE SAME AS THOSE FOR ,RT (SEE 8,3,3),
ONCE THE FPPa12 1S STARTED THWE PROGRAM WAITS
IN A LOOP FOR TWHE FPP=g2 YO EXIT OR FOR AN
INPUT FROM THWE TTY KEYROARD, THE USER CAN
TYPE A CARRA{GE RETURN TO BRING CONTROL TO THE
TTY MONITOR, AT THIS TIME THE FPP=312 IS STILL
RUNNING SUY THE PROGRAM ]S NOT CHECKING 1T,
TYPING A ,EX COMMAND AT THIS TIME WILL FORCE
THE FPP=12 T EX!T AND RETURN CONTROL TO THE
TTY MON]TOR,

IF THE FPPe12 1S RUNNING, A "CPU FORCE EXIT"®
10T 1S ISSUED, SUFFICIENT MAINTENANCE 0TS
ARE ISSUED T0 ALLOW THE FPPe12 TO COMPLETE
ITS CURRENT [NSTRUCTION AND STORE THE APT,
THUS PERFQRMING A NORMAL EXIT,




i

]

9.

SWI1TEH OPTIONS (USED ONLY IN TRACE MODE)

SRZ2 (1)
s]’cy (1)
SRC2 (1)

SRZ3 (1)

SRZ4 (1)

SRes (1)

INHIR]T ERROR HALT
INHISIT ERROR TYPEQUTS

QRESTART PROGRAM AFTER AN EXIT, USED IN BQTH
TRACE AND FASY MOQE,

SINGLE STATE MEDE, OVERRJDES THE ,SA ,RA ' CL
COMMANDS (SEE "SINGLE STATE CONTROLS" 8,2)

ENTER STOP, SYOPS THE PROGRAM EACH TIME A MAJOR
STATE {S ENTERED, TYPE ALY MODE TO CONTINUE,

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

TR

- ¥
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ERRQRS

(X X2 X X3
T4E TRACE PROGRAM CAN DETECT 7 TYPES OF ERRORS [N THE FPPei2)

T4ERF IS ONE TYPEQUT IN TwE ERROR ROUTINE WHICH MAY OR

MAY NQT BE AN ERROR, THIS TYPEQUT QCCURS IF THE FPPei2

D10 NOT CAUSE A SKIP AFTER a "FPSTw 10T, AFTER THE TYPEOUYY,
CONTROL 1S TRANSFEREN 3 THE TTY MONITOR, TYPING

"ALT MODEY wlLL CAUSE THE PROGRAM TQ CONTINUE RIGHYT AFTER
THE "FPST® 107, TWIS TYPEOUT 1SS!

"FPP=12 DID NQOT STARTY

ONE ERRQR, DATA ERROR STORING YHE APT, WHW]CH IS THE LEAST
LIKELY TO OCCUR WAS 1YS OWN MESSAGE FORMAT, THIS
ERRQR TYPES THE MESSAGE!

"ERROR SAVING APT IN EXIT"

AFTER TYPING THWE MESSAGE, SINCE THE FPP=12 HAS FINISHED
ITS EXIT, THE PROGRAM CONTINUES AS THOUGH NO ERROR
0CCURED,

ALL OTHER ERRORS TYPE A MESSAGE W]ltH YHE SAME FORMAT,
"ERROR XXXX ® TYPE @ FPP YYYY YYYY « PROG 22ZZ ZZEZE"
THE MEANING OF THIS MESSAGE 1S}

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

XXXX THE P,C,+4 OF THE INSTRUCTION THAT TRANSFERED
TO THE ERROR CWECKING ROUTINE, BY LOOKING IN THE
LISTING AT THE P,C, LOCATION (ALWAYS FIELD 2),
THE USER CAN DETERMINE WHICH TIME STATE FAILED,
IF THE P,C, POINTS TO A LOGATION AFTER AN "FSTYEP"
INSTRUCTION, THE ERROR WAS GENERATED IN THE
PREVIOUS TIME STATE,

TYPE TYPE OF FRROR IS THE REGISTER IN WHICH THE
ERROR WAS DETECTED (lE, 0 REG),

YYYYy THE ERRONEOUS DATA READ FROM THE FPP=12
HARDWARE REGISTER,

2Z2% WHAT THE DATA SHOULD BE AS DETERMINED BY
THE TRACE SIMULATOR,




EXAMPLE

LER XX XX 4

ERRQR 2117 ¢ O REG # FPP 1234 1234 « PROG 1234 1235

THE P,C, SAYS THAT THE ERROR QCCURED IN DEPOSIT
STATE 11, (THE P,C, POINYS TO THE "FSTEP" TO ENTER
DEPQSIY STATE 12).

THE BAD DATA WAS DETECTED IN THE O REGISTER,
THE FPP=12 0 REGISTER CONTAINS 1234 4234
THE FPP=12 0 REGISTER SHOULD CONTAIN 1234 1235,

1T APPEARS THAT THE FPP«12 DID NOT ROUND UP WHEN
17T SHOULD HAVE'

NQTE atecaa

vgeeeatTesan

THE DATA WORDS ARE SPLIT INTO TWO i2 BIT PARTS

EVEN THOUGH THE REGISTER IS A SINGLE 24 BT REGISTER,
THIS 1S SO THAY IT IS EASIER 1O DETERMINE WHETHER THE
ERRQR WAS IN TTHE MSW OR LSW OF THE REGISTER, THIS 1§
DONE BECAUSE MOST SIGNALS IN TWE HARDWARE REFERENCE
THE MSW OR LSW OF A REGISTER,



101

18,2

TYPES OF ERRORS

LE B R K N ROy Y

TIME STATE

NOTE

LE 22
0 REG
STATUS
0P ADDR
ADDRS
MEMORY

NOTE

ERRQR HALTY

AN ERRIR IN THE STATE GENERATER, TWIS
20UL2 St A TIME STATE OR MAJOR STATE
ERIQYR,

SEE PARAGRAPH 7,1 FOR A DESCRIPTION
OF THE TIME STATE REGISTER

A DATA ERROR IN THE 0 REG]STER,

AN ERROR [N THE STATUS REGISTER,

OF ADDRESS ERROR,

ERRGR IN THE ABDRS REGISTER, (APT ADDRESS)
ERRONEOUS DATA STORED {NTO MEMORY BY

THE FPPey2,

TH]S ERROR WILL OCCUR {F THE FPPey2 STORES
DATA INTO A NON-EXISTENT MEMORY FlELD,

IF SREP=P THE ERROR ROUTINE GOES TO THE TTY MON[TOR
AND WAITS FQR THE OPERATOR, TYPING "ALT MODE"™ WILL
CAUSE YHE PROGRAM YO CONTINUE,




THE PROGRAM L]STING SRRV ABPRLONBODRRNED

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

THESE INSTRUCTIONS ARE USED TO SIMPLIFY THE CODING,
AND TO MAKE THE LISTING RESEMBLE THE FPP=12 FLOW PRINTS,
THE SODING OF THE SIMULATOR WAS WRITTEN USING THE FPPel2
FLOW PRINTS, MANY OF THE COMMENTS ARE COPPIED FRQOM

THE FLOW PRINTS,

ANY TIME THE LISTING 1S BEING USED, THE USER SHQULD ALSO
MAVE A SET OF FPPe12 FLOWS, USING THE FPP=12 FLOWS W]LL
CLARIFY THE PROGRAM LISTING AND MAKE [T EASY YO 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 THAT STATES AS CLOSE AS POSSIBLE WHICH MAJOR
STATE AND TIME STATE |? IS, MOST OF THE TAGS CONSIST OF
THE MAJOR STATE NAME, ABBREVIAYED, FOLLOWED BY THE TIME
STATE NUMBER, (IE, INIT2 & INITIATE STATE 2),

AT THE BEGINNING OF EAEH MAJOR STAYE 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
REGISTERS AND FLAGS,

r~



/FLOATING PQINT EXERCISER
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A,

DIAL1D v2e3d e APRe72 1337
SWa ¢ ERRQR HALTY
SW4 o ERRQR TYPEOUT
Sw2 1 RESTART FPP AFTER EXIT
SW3 1 STEP MODE
SWé 1 ENTER STOP
SWS 1 TRACE
CONTROLS
L SA LOAD START STEP ADDRESS
RA LOAD RESET STEP ADDRESS
EA LOAD EXIT ADDRESS
.CL CLEAR STEP FLAG (EXIT STEP MODE)
,AS ASSEMBLE
WRY RUN TRACE MQODE
RF RUN FAST MODE
1Y YYPE CONTENTS OF REGISTER
+CM LOAD COMMAND REGISTER
WEX FPP EXIT
W0P LOAD OPERAND TABLE
W SH SEY SHIFT COUNTER AND FLAG
NO INPUT WILL RESET FLAG
ENTRL D RETURN TO DIAL
CNYRL P RETURN TO PS8
CNTRL € RETURN TO DTA MONITOR

BAGE 1




ERROR MWALTY DlaL10 vee3 6=APR»72 13137

/ TYRPEQUTS

/ LTo) PROGRAM 0 REGISTER

/ FO FPP 0 REGISTER

/ A A REGISTER

/ R B REGISTER

/ MQ M3 REGISTER

/ AC PROGRAM FAC

/ PC PROGRAM FPC

/ IR PROGRAM FIR

/ oP OP ADDRESS

/ AD ADDRS

/ sY STATUS

/ PS PROGRAM STATE

/ FS STATE READ FROM FPP

/ AP APT

/ X INDEX REGISTERS

/ SH SHEFY REGJSTER

/ AL ALL OF ABOQVE

/ F AAAA N FIELD, 12 BIT ADDR, EOQUNY
/

PAGE 2
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” ERROR WALT DIALLD VOO3 beAPRe72 13137 PAGE 3
oMODE

/MACRO DEFINITIONS

DEFINE NPAGEK
JMP | (,e20087600
PAGE>

/BUFFERS FOR FPP CODE

4920 TESTa24000
4100  OPERND»41090

/10T DEFINITIONS

6551 FPINTs 6551
6582 FPICLe 6582
6553 FPCOME 6533
65%4 FPHLTs 6554
6555 FPSTs 6555
6556 FPRSTs 65%6
6557 FPIST®s 6587

6561 FMAINT=® 6561
6562 RSTATEs 6562
6563 ROMSWs 6563
6564 ROLSWs 6564
6565 RAPTa 6565
6567 LSHFT=s 4367
6566 ROOP= 6566




Swe

4577
4576
4575
4574
4573
4572
4573
4579
4567
4566
4565
4564
4563
4562
4561
4560
4557
4556
4555
4554
4553
4552
4551
4550
4547
4546
4545
4544
4543
4542
4541
4549
4537
4536
4535
4534
4533
4532
4534
4539
4527
4526
4525

ERRQOR HALT

/ INSTRUCTION

AMBOs=
APBOQO=
CAPT=
CLEARs
CLRA=
CLRBs
CLRO=
CMEMES=
CMEMFs=
DECAPT=
DECQPs
ENTER®
FSTERPS
GETAPTS
GETOP®
GETPCsS
GETX=
INCAPT®
INCOPS
INCORs
INCPCa
INCSts
INCX®
LOADAS
LOADACS
LOADB=
LOADMQe
LOADO®
LOADOPs
LOADPCs
MOVEYXs
NORM=
PUTXe
SAEZs
SAGZs
SALZs=
SHFTRs
SHFTO=
SOEZ=
STORAs
STORB=
TOMEM=
TRACE=

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

Pl e B D P Tl R Tl Pl Pl P 0= G G Tl B Pl Pl Pl P D O Pl D Bl =t} PD G TD D D GG Pt Pd 0@ @ 8 O S0 T 4 " +a

DlAL1Z V223 6eAPRw72 13137 PAGE 4
DEFINITIONS
ESUBASB /A MINUS B 70 O
[ADDASB /A PLUS B YO O
LAPYC /COMPARE APTY ADDRESS (ADRS)
[FCLR /CLEAR FPP AND PRQGRAM REGISTERS
ECLRAX /CLEAR TWE A REGISYER
ECLRBX /CLEAR THWE B REGI!STER
ECLROX /CLEAR THWE 0 REGISTER
ECMEM] /CHECK MEMORY EXPONENT
ECMEM2 /COMPARE MEMORY FRACTION
CAPTDEC /DECREMENT THE APT ADDRESS (ADRS)
LOPDEC /DECREMENT THE QP ADDRESS
[SETUP /SETUP TQ ENTER A MAJOR STATE
ESTEP /CHECK REGS AND STEP TO THE NEXT TIME STATE
EGAPY /QUTBRK USING ADRS
gGor /QUTBRK USING OP ABDRESS
EGPC /OUTBRK USING FPC
EXGETX /GEY PRQOGRAM INDEX REGI!SYER
EINCI /INCREMENT APY ADDRESS (ADRS)
EINCE /INCREMENT THE OP ADDRESS
EOPLUSL  /]NCREMENT THE Q REGISTER
tINC2 /INCREMENTY THE FPC
ESTINC /INCREMENT TIME STATE REGISTER
EXPLUSY  /INCREMENT THE PRQGRAM INDEX REGISTER
[TOA /LOAD THE A REG WITHW REG IN NEXY _OCATION
ETOAE /LOAD THE FAC WITH REG IN NEXT LOCATION
£TOB /LOAD B REG W]TW REG IN NEXT LOCAT]ON
ETOMG /LOAD MQ REG WITW REG IN NEXT LOCATION
tvoo /LOAD O REG W]TH RPG IN NEXT LOCATION
EToOP /L0AD OP ADDRESS WITH REG IN NEXT LOCATION
ETOPE /LOAD FPC WITH REG IN NEXT LOCATION
EPINDEX  ¢MOVE USER INDEX REGS YO PROG INDEX REGS
[ XNQRM /NORMALIZE YHE O REGISTER
EXPUTX /STORE DATA IN PROGRAM INDEX REGISTER
CAEZ /SKIP IF FAC = 2 ,
CAGZ /SKIP 1F FAC ]S GREATER THWAN @
CALZ /SKIP IF FAC 1S LESS THAN @
ESHIFTB /SHIFT B REG RIGHT USING SWIFT COUNT
ESHIFTO  /SHIFY 0 REG LEFT USING SHIFT COUNY
[OEZ /SKIP IF Q REG = 2
ESTRA /STORE [N ALSW AND EXTEND SIGN TC AMSW
[STRB /STORE [N BLSW AND EXTENT SIGN TO BMSW
EMEMINS  /SKIP IF ANSWER DQOFS NOT GO TO MEMORY
[ TRSKP /TYPE TEXT IF TRACING PROGRAM {SRP5 = @)



Su?
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7221
722
2223

7224
2925
2926

2927
7239
2231

2932
2233
2034

2062
2063

235
2036
20937

2836

egae
op2p
7402
4009

ERRIR HWALT

/ REGISTER DEFINITIONS

AMS A=
A, Swz
NEXTE

AMSW=
ALSW=
AEXTs

BMSW=
B Sw=
BEXTs

MQMSWe
MQLSW®
MQEXT®

TMSWa
TLSWs

ACEXPS
ACMSW=
ACLSws

FACFRF

REGSs
ERRQORs
HALT=
LOEXT=®

9REG
DREG+1
OREG#»2

AREG
AREG*}
AREG#+2

BREG
BREG+1
BREG#2

MQREG
MQREG*4
MQREG®2

TREG
TREG#}

PFAC
PFAC#}
PFACe2

PFAC#]

OREG=}
pooe
7402
4000

—_~

4w APRe72

PAGE 5 .




SA? z ERROR HWALY DIALLD voes 6mAPRT72 {3137 PAGE 6

232 «Z
/TEMPORARY LOCATIONS

f2%2 2200 MTY, 2
2221 7000 MT2, z
7222 20@g SAVOM, 2
2223 2000 SAVOL, 2
2034 2000 MDFLAG, 2
2225 2020 EMEM, 2
2826 72722 MMEM, )
Zpe7 020 LMEM, 2
2020 .20
2028 5724/ JMP BEGIN /FOR USE BY STARY 20 SWITCH ON PDPei2

P
" }



SWi » ERRQR WALT DIALLD V223 6wAPRe72 13137 PAGE 7 .

/SIMULATED HARDWARE REG[STERS
@21 7028 OREG, o /0 REGISTER
"g22 72922 2
7223 0220 2
ng24 0P2Q AREG, /A REGISTER
2225 20920
ng26 0020

8p27 opre BREG,
ng3g eged
2231 0000

™ B |

/B REGISTER

L B TR ]

2p32 7000 MQREG, /MQ REGISTER
2p33 0000

2234 0000

235 2poR PFAC, /FPP ACCUMULATOR
2936 0000
2p37 2000
op4g Q00Q

[ RS R Y L B

?p41 0Q000 PFPC, /FPP PROGRAM COUNTER

o422 2000
0p43 0000
2p44 0000 OPADR, /0P ADDRESS
D45 000D
np4s PpoQ

ma [ W S )




Su2
2047
2052
2051
egs2
2253
20%4
2255
7256
2057
LY
rg61
fp82
2o83
20684

2gé4s
2o6s

7229
222

02D
7000
2820
2020
7000
eeoe
0209
7000
oeee
aoe2e
npog
2P0

2000
zoeQ

ERRJR HWALY
PAPT, 2
by
PIR, r
COMREG, 2
PSTAY, 2
PBASE, 2
2
PXP, X
2
]
TREG, 2
2
2
XPADR, @2
]

6eAPRe72 13137 PAGE 8

/ADDRS

/FPP INSTRUCTIAON REGISTER

/FPP COMMAND REGISTER

/FPP STATUS REGISTER

/BASE REGISTER (PQ@ ANDRESS)

/PROGRAM INDEX PCINTER

/TEMPORARY REGISTER

/FPP INDEX POINTER

)

¥
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SWa 2 ERRQR HALT DlaLig V223 4= APRw72 13137  PaAGE 9

JFLIP FLOPS » TEMPORARY [ OCATIONS « CONSTANTS

7267 2220 SHFLAG, 2 /SPECJAL SHIFT FLAG

7278 72239 SHFCNT, @ /SPECIAL SHIFY COUNT

2371 "eaP SHREG, @ /FPP SHIFT COUNTER

372 2020 EX]TSW, ¢ 7EXIT SWITEH

2@73 2000 FLAGL, @ /GENERAL PURPOSE FLIP FLOPS
2274 @20 FLAG2, @

2275 2009 FLAG3, @

2@76 2000 CARYiN, @ /ADDER CARRIES

2877 2922 CARQUT, 2

2100 2222 pe7, ? /DOUBLE PRECISION 27

gi01 2827 27

2182 2228 [

24123 2000 T4 2 /TEMPORARY STORAGE

P104 0000 T2, ]

£125 02Q20 CSTAYE, © /PROGRAM STATE GENERATOR
2106 200D STEPSW, @ /PROGRAM SINGLE STATE SWITCH
2107 74210 AAPT, APT /ADDRESS QF THE AP?

2110 02000 EXWD, @

2111 0gee OVFL., g /QVERFOW

2112 0Cgoo IGNFL, @ /1GNORE UNDERPLQN PLIP FLOP
7113 0000 EXADDOR, ? JEXIT ADDRESS (,EX COMMAND)
2114 OO0 ENTSTP, @ /JENTER STEP ADDRESS (,SA COMMAND)
7115 cgee EXSTP, @ JEX]Y STEP ADDRESS (,RA COMMAND)
2116 2900 MCNT, ?

?117 2020 CKO, 2 /CHECK O REGISTER SWITCH
2120 0@00 CKOP, ] /CHECK 0P ADDRESS SWITEH
2121 2000 sAvop, @




272
221
2272
2223
2274
2225
2226
2277

8210
2211
2212
2243
2214
3245
2216
2217

2220
2221
2222
2223
2224
2225
2226
2227

2

2232

2720
7020
2029
cgee
20¢e0
2009
7900
2000

2000
2000
2000
0809
2000
20022
2020
2000

2290
2000
eeoo
2089
Ll
2009
opop
2900

ERROR HALT

PX0B,
PX4,
PX2,
PXJ,
PX4,
PX5,
PX6,
PX7,

PAGE

SouumEONMS = RN 2

SN

S§wAPRe72 i3537 PAGE 1@

/PROGRAM INDEX REGISTERS

/APT USED WHEN NO ADDRESS
/1S GIVEN WITH ,RT OR " RF COMMANDS

/INDEX REGISTERS USED WITW ABOVE ARY

Y



0212
n2y
7232
2213
7234
2235
2236
2237
2242
?241
2242
3243
2244
2245
246
2247

0259
2251
2252
2253
2254
2285
2256
p2s7

B26d

7322
17779
2347
3776/
7624
7136
7712
57754
4774/
2354
20020
37764
47734
47724
4261
5246

2254
7300
1259
3350
6032
4772/
4261
5652

5661

ERRQR MWALY

START,

BEGIN,
DOTEX,

KEYCK,

EXITWD,

CLA CLL
TAD

JCA

DCA

LAS

CLl RTL
SPA CLA
JMP

JMS

EQP

2

DCA

JMS

JMS

JMS

JMP

W vé

CLA CLL
TAD

DCA

KGC

JMS

JMS

JMP 1

JMP 1

DlaLso

APTSAV
0CTWO
FPPRUN

STFPP+2
TYP

FPPRUN
TITLE

ASYER

HOBD

W 1

KEYCK
RETURN

ASTER
WORD
KEYCK

WORD

V23

A~

6wAPRe72 13137 PAGE 11

/GET LAST APT ADNRESS
/STQRE FOR RERUN
/CLEAR FPP RUN FF
/GET SWITCH REGISTER

/SRg2 5 L 1
/YES = RESTART PROGRAM
/TYPE END TRACE

/CLEAR PROGRAM RUN FF
/TYPE PROGRAM TITLE

/TYPE AN ASTERISK l#)

ZALLOW INPUT FROM ¥TY

/PROGRAM SHOULD NOY REYURN HERE

/GET TTY INPUT BETWEEN TIME STATES
/AND AFTER ERROR TYPEOUT

/GET RETURN ADDRESS

/SAVE FOR EX!T TO TRACE

/TYPE AN ASTERISK i)
/ALLOW TTY JNPUT
JRETURN TO TRACE

/LINK WITH THIS MEMQRY PAGE




S

W2

2261
0262
2263
p264
r265
D266
2267
2278
0271
2272
2273
274
2275
276
2277
e3ee
IRy
p3e2
2323
2324
2325
2306
2397
8310
2311
2312
2313
2314
2345
R316
2317
2322

s,

2202
7302
3347
3346
6231
5265
6836
3345
1345
6046
6041
5273
6042
1371
7450
s77p!
1347
7459
5661
1366
7459
5745/
1364
7450
57634
1362
7650
5759
1345
1361
7730
5760/

ERRJR WALT DlaLig Vvo23 4w APRa72 {3i37 PAGE 12

WORD,

READ,

/RECEJVE INPUT FROM TTY, ONE WORD AT A TIME,
/A CARRIAGE RETUSN OR SPACE WILL EXIT BACK TC
/THE CALLING ROUTINE,

/ALT MODE DOES A SPECIAL EXIT

2

cLA CcLL ,
nCA OCTWD /7CLEAR LINKING WORBS
DCA ASCWD

KSF /WAIT FQR TV

JMP o'i

KRB /GET CHARACTER FRQM TTY
DCA ASCCH /SAVE CHARACTER

TAD ASCCH /ECHO CWARACTER

LS

TSF .

JMP 1S

TCF )

TAD (=215 /CHECK FOR SPECIAL CWARACTERS
SNA /RETURN 9

JMP RET

TAD (23 /SPACE ?

SNA

JMP 1 WORD

TAD (ei6 /PERIQD ?

SNA

JMP poY

TAD tei2y /RUBOUT ?

SNA

JMP RUBOUT

TAD (2 /ALT MODE 9

SNA CLA ]

JMP 1 RETURN /RETURN TO SIMULATION
TAD ASCCH /GET ASC!] CHARAZTER
TAD (=240

SPA CLA /JCNTRL KEY ? . - L
JMP TREX]? /YES « EXIT TO MONITOR



SW@

A321
€322
7323
7324
2325
2326
2327
2332
2331
2332
2333
2334
2335
2336
2337
7342
7344
72342
2343
2344

2345
2346
2347
23%0
23%1

2355
7386
23387
2360
2361
2362
2363
2364
23645
2366
n367
?370
2371
7372
7373
7374
7375
7376
"s$77

1345
2357
3345
1346
2357
7126
7826
70836
1345
3346
1345
2356
3345
1347
€355
7124
70026
1345
3347
5265

2200
z2oon
egoo
1029
opee

8777
o007
2877
5785
7549
2002
1200
7657
n4L3
7762
7755
2424
7543
7261
7266
7343
1029
1045
1044
r4c2

ERROR HALTY

TAD
AND
NCA
TAD
AND
RTL CLL
RYL
RTL
TAD
DCA
TAD
AND
DCA
TAD
AND
RAL CLL
RTL
TAD
DCA
JMP

ASCCH, @
ASCWD, O
OCTWD, 2
RETURN, STFPP+2
STSAVE, o

PAGE

DIALLD

ASCCH
(77
ASCCH
ASCWD
t77

ASCCH
ASCWD
ASCCH
(7
ASCCH
0CTWD
(777

ASCCH
0CTWD
READ

VRZ3

4mAPRw72 13i37  PAGE 13

/GET CHARASTER

/STRIP 19 6 RITS

/SAVE 6 81T ASCI] CHARACTER
/GET ASCI] WORD

/SAVE LAST CHARACTER

/MOVE T0 LEFTY HALF OF WORD

/INSERT NEW CHARACTER
/SAVE PACKED ASCi] WCRD
/GET ASCI1 CHARACTER
/EXTRACY 0€TAL DIGIT
/SAVE OCTAL Dl6GIt

/GEY OCTAL WORD

/SAVE LAST 3 DIGiTs
/MOVE 1 DIGIT LEFY

/INSERT NEW DIGI1Y

/SAVE OCTAL WORD
/GET NEXT CHARACTER

/SPECIAL RETURN ADDRESS
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Lvm uCyy3
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/SET ENTER SINGLE STATE ADDRESS

z4%0 4777! Sh, JMS WORD JALLOW TTY INPUT

242y 17761 TAD 0CTWD /GET ADDRESS

74P2 3114 DCA ENTSTP /SET ENTER ANDRESS LOCATION

2423 5775/ JMP DOTEX /EXIY

P4M4 1374 RET, TAD (212 JINPUT FROM TTY WAS A CARRAIGE

2405 4046 TS /RETURN, TYPE A LINF FEED

r4m6 6041 TSF

407 5206 JMP voi

2419 6042 TCF

#7411 7229 cLA

412 57734 JMP EXITWD JEXIT WORD ROUTINE

413 4777/ noY, JMS WORD /SET TTy RETURN FQR COQMMAND
/BRANCHM TQ COMMAND ROUTINE

414 1372 DOTCK, TAD (BRANCH ¢/ADDRESS QF CHARACYTER TABLE

8415 3P4 DCA 10 )

2416 1371 TAD (CNTRLS=Y /ADDRESS QF ROUTINE TABLE

0417 3011 DCA 14

2420 1411 TAD I 11 /GET ROUTINE ADDRESS

7421 3123 DCA T1 /SAVE ADDRESS

P422 1410 TAD i0 /GET CHARABTER SEY

2423 7450 SNA /END OF CHARACTER taABLE ?

2424 5232 JMP DOTERR /YES = INPUT ERROR

2425 7043 ClA /NO

2426 1778/ TAD ASCWD /COMPARE WITH TTY ASCI! INPUT

427 7640 SZA CLA /COMPARE 1

2432 5220 JMP ,oi0 /NO = TRY AGAIN

7433 5503 JMP 1 Ty /YES = GO TO ROUTINE
/COMMAND INPUT ERROR

0432 47674 DOTERR, JMS TYP /TYPE 27

2433 2736 QMK

2434 0pOD g

7435 5766/ JMP BEGIN®Y /TYPE ® AND RESTARY
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%428 AK55¢ £X, CPRSY /GET FPP SYATUS
7437 7210 RAR
7442 7628 SNL CLA /1S FPP RUNNING ?
2441 5246 JMP ' *5 /NO
2442 6554 FPHLY /CPU FORCE EXIT
2443 5561 FMAINY ¢/ADVANCE TIMING UNTILL
444 6557 FPIST
7445 5243 JMP 2 /EXIT IS COMPLETED
2446 6552 FPICL /CLEAR FPPai?2
2447 73020 CLA CLL
2489 4745/ JMS SETREY /SETUP RETURN
r483 S7754 JMP DOTEX /EXIT ROUTINE
/SET EXIT ADDRESS
r4%2 47770 EA, JMS WORD /ALLOW TTY INPUT
2483 1776/ TAD OCTWD /GET ADDRESS
24%4 3113 DCA EXADDR /SAVE IN COMPARE WORD
7495 5775/ JMP DOTEX /EX1T RQUTINE
/LOAD OPERAND TABLE
24%6 1364 LDoP, TAD (OPERND=1 /GET TABLE ADDRESS
2487 304y DCA 11
2460 4777 JMS WQRD ZALLOW TTY INPUTY
g46y 1776/ TAD 0CTWD /GET OCTAL WORD
P462 6241 cOF 10 /STORE IN PIELD 1
2443 3441 DCA 1 13 ]
2484 6221 COF oe /RESTORE DATA FIELD
2445 5269 JMP =5 /GET NEXT WORD
/LOAD INDEX REGISTER (ENTERED FROM ,AS ROUTINE)
g466 1776¢  LODX, TAD 0CTHD /GET OCTAL WORD
2467 0363 AND (7 /EXTRACT INDEX REGISTER
2470 1362 TAD (PXD /ADD ADDRESS OF INBEX REG O
2471 3103 DCA T1 /SAVE INDEX ADDRESS
2472 4777/ JMS WORD ZALLOW TTY INPUT
2473 1776/ TAD 0CtTWD /GET OCTAL ARGUMEN?
2474 3503 DCA T /SEY JNDEX REGISTER
#2475 5761/ JMP AS«+4 /GO BACK TO AS ROUTINE



A~ -

SW2 2 ESROR WALT DlALLD® VOR@3 beAPRe72 13137 PAGE 16

/SET TWE COMMAND REGISTER

2476 4777/ CMy JMS WORD ZALLOW TTY INPUT

7477 1776} TAD 0CTWD /GET OCTAL WORD

2520 3852 DCA COMREG /SEY COMMAND REGISTER
2521 5775/ JMP DOYEX /EX]T

/SET RESET SINGLE STATE ADDRESS

2502 47774 RA, JMS WORD ZALLOW TTY INPUT

2523 1776/ TAD OCTWD /GET OCTAL WORD

2504 3115 DCA EXSTP /SET EX1T BOMPARE WORD
2505 5775/ JMP DOTEX JEX]Y

/RUN TRACE MODE

es506 4760/ RY, JMS STFPP /SETUP TO STARY FPP
esg7 5757/ JMP INET /STARY TRACE AND FPP IN INIATE

/RUN FAST MODE

2518 4760 RF, JMS STFPP /SETUP TO STARY FpP
#511 1052 TAD COMREG /GET COMMAND REGISTER

2512 6553 FPCOM /SET FPPey® COMMANG REGISTER
2543 7200 CLA _

514 1107 TAD AAPT /GET ADDRESS OF AP*

7515 6555 FPST /FPP=32 START ERROR

#5146 7402 HLT

2517 1356 RFA, TAD (=20 /GET TIME CONSTANT

528 3103 DCA T /SET TIMER

2521 3104 DCA T2

2522 1341 TAD ACBIT /GET CONTENTS OF BIT PATTERN
2523 70490 CMA /COMPL IMENT

2524 3341 DCA ACBIT /RESTORE

P525 1341 TAD ACBITY /LOAD B1T PATTERN

2526 6031 RFB, KSF /CHECK KEYBOARD FLAG

2527 74410 SKP ‘

2539 4755/ JMS KEYCK /GEY TTY INPUT

P531 65857 FPIST /1S FPPwi12 FINISHED

2532 7410 SKP /NO

2533 5734/ JMP START /YES = EX]T

2534 2104 152 T2 /TIMEOUT BPFORE CQMPLIMENTING AC
7535 5326 JMP RFB /AC FLASHES ON AND OFF WWILE WAITING
7536 2103 152 T1

7537 5326 JMP RFB

7540 5317 JMP RF A




SW?

7541

2542
2543

7554
7555
2556
8557
2560
2561
2562
2563
BS54 4
565
2566
2587
2570
2571
2572
2573
2574
2575
2576
2577

ERROR HALT DlALL® V223
ACSIY, ¢
c DCA STEPSM
! JMP DOTEX
PAGE

4o APRe72 13137

/CLEAR STEP SWITCH
/JEX1Y

PAGE 17



7620
7621
7en2
r623
rem4
2625
reRs
fen?
Pe10
fe1l
2612
2643
2614
2615
2616
2637
ge2p
Z2e21
2622
2623
D624
P625
0626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2640
2641
n642
2643
2644
2645
Re46
7647

1377
3262
1376

17754
1374
7640
5216
47734
7662
2646
47721
2646
7000
47711
177e!
7367
1347
7450
5250
1366
7489
5765/
1364
7650
5273
1763/
6211
3662
6201
2262
5204
1233
1362
P361
745p
5740/
1357
3233
5204

fRROR MWALTY

AS,

ASGET,

ASFLD,

DIALLE

6eAPRe72 13137 PAGE 18

/ASSEMBLE AN FPPel2 PROGRAM

TAD
nCA
TAD
nCaA
TAD
TAD
SZA
JMP
JMS
ASPN
ASAD
JMS
ASAD
2
JMS
TAD
AND
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
TAD
COF
DCA
COF
182
JMP
TAD
TAD
AND
SNA
JMPe
TAD
DCA
JMP

CLa
TR
DR

DR

CLd

(TEST
ASPNTR
(COF @2
ASFLD
ASCCH
(=215

ASGETY
ASC

TYPNCR

WORD
ASCWD
(7700
(=0120

LDAC
(2700

LoDX
(w2200

ASL0OC
0CTWO
10
ASPNTR
20
ASPNTR
AS#4
ASFLD
(lo
(70

DQTERR
(COF
ASFLD
AS#+4

/GET BUFFER ADDRESS
/SEY POINTER
/ASSEMBLE IN FIELD 1

/GET ASCI! CHARACTER

/SUBTRACY RETURN

JWAS INPUT TERMINAYED BY A RETURN
/NO = GET NEXY WORE

/CONVERT ABDRESS 10 ASCl!

/TYPE ADDRESS

JALLOW TTY INPUT

/GET ASCI! WORD
/EXTRACT LFFT CHARACTER
/SUBTRACT "A"

JINPUT = AR ?

/YES = LOAS FAC IN APT
/SUBTRACT "x»

/INPUT & X ?

/YES « SET INDEX REGISTER
/SUBTRACE «

/NEW LOCATION ? )
/YES = SEY LOCATION COUNTER
/NO = INPUT 1S DATA
/CHANGE DATA FYELD

/STORE DATI

/RESTORE DATA FlELD
/INCREMENT POINTER
/POINTER IS OK o
/POINTER OVERFLOWES FIELD
/INCREMENY FIELD POINTER
/EXTRACY FYELD BfTS
/OVERFLOW Y0 FIELD 2 7
/YES = ERROR ‘

/0K = MAKE COF INSYRUCTION
/MODIFY PROGRAM

/YES = TYPE POINTER




Sw2

7658
2651
2652
2653
2654
2655
7656
7657
7660
2661

2662

2643
2664
2645
2666
2687
2672
2871
2672

(]

1356
011
1355
3123
47714
1763/
3411
2123
5254
5224

2222

4771
1770/
7649

7249

3047
1743/
3979

5754/

ERRJR WALT

LOAC,

ASPNTR,

SH,

DlaLie vo283

bwAPRe?2 13137 PAGE 19

/u0AD FAC IN APT (ENTERED FROM AS COMMAND)

TAD
NCA
TAD
5CA
JMS
TAD
DCA
152
JMP
JMP

2

(APTe4

11

(=3

T

WORD

0CTWD
! 11

T

.4

ASe4

/SET SPECIAL SHIFTY

JMS
TAD
SZA
STA
DCA
TAD
DCA
JMP

WORD
ASCWD
cLd

SHFLAG
oCctwd
SHFCNY
potEX

/ADORESS OF FAC
/WORD CQUN?Y

/ALLOW TTY [NPUT
/GET OCTYAL WORD
/STORE IN AC

/GET NEXT WORD
/GO BACK T0 AS ROUTINE

ZALLOW INPUT FROM TTY

/GET ASCI! WORD _
JWERE ANY EHARACPERS INPUT 7
JYES » AC 3 7777 ‘

/SET OR RESEY SHIFt FLAG
/GET OCTAL INPUT

/SET SPECIAL SWIFT COUNT
/EXLT
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/CHANGE ASSEMBLY LOCATOR

7673 1763¢ ASLOS,  TAD 2CTWD /GET FIELD DESIGNATOR
2674 2353 AND (7 ZEXTRACTY LAST DIGIY
?67% 7104 cLL RAL /MOVE T0Q BUTS 6=28

2676 7086 RTL .
677 1357 TAD (COF /CREAYE CDP INSTRUCTION
2782 3233 nCA ASFLD /CHANCE AS ROUTINE

2781 4771 JMS WORD /ZALLOW TTY INPUY

2722 1763/ TAD CCTWD /GET NEW ADDRESS

27283 3262 nCaA ASPNTR /SET POINTER

2774 5274 JMP AS+4 /RETURN TO AS ROUTINE

2775 0000 MFLD, 2 /THESE 2 CONSTANTS ARE USED BY
z726 0000 SAVMEM, £ /ANOTHER ROUTINE ( CMEM1 )

2733 0207
2754 0245
2755 7775
2786 0214
2737 6201
¢762 0432
2761 0070
8762 2010
8743 0347
2764 5600
B765 0466
2746 5100
e747 7709
@770 2346
8771 €261
8772 7335
P773 7346
8774 7563
8775 0345
@776 6241
3777 4009
1009 PAGE




Swe

1208
1271
1972
1003
1904
1995
1906
107
1910
1011
1912
1043
1014
1015

1377
3010
1449
7450
5776/
6046
6041
5206
7208
5202
2334
0240
0249
2po0

ERRJR wWALT

RUTXT,

TAD
2CA
TAD
SNA
JMP

TSF
JMP
cLA
JMP
334
240
242

DIlAL1G VRE3

(RUTXTel
10
10

WORD#+1

o1
7

6»APRe72 {3137 PAGE 2%

/1F RUBQUY wAS InNPUTY
/ECHC / AND DELFTE
/DATA WORDS IN WORD RQUTINE

a

.



SW?

1916
1317
1229
ig21
1922
1423
1224
1225
1226
1927
1230
1231
1232
1233
1034
1235
1936
1237
1040
1g4y
1242
1243

1244
1045

1046
1047
1030
1951
10%2
1253
1254
1955
1256
10%7
1060
1061
1262
1063

2527
477514
1374
37734
1372
3771/
1370
787!
1366
37454
37644
1763/
7459
1365
3107
3126
11087
3244
724D
3245
3953
5616

20020
222

20920
2301
2201
2123
2224
2206
2431
2315
2530
1720
2310
2344
2521
020

ERROR WALT

STFPP,

APTSAV,
FPPRUN,

BRANCH,

0laLie

—_—

EL.K 6wAPRe72 {3137 PAGE 22

/SETUP TC START THE FPP

AR DY
JMS
TAD
=C
TAD
DCA
TaAD
JCA
TAD
DCA
DCA
TAD
SNA
TAD
DCA
0CA
TAD
bCaA
STA
DCA
DCA
JMP 1

2324
2201
2123
2224
2206
2431
2345
2538
1720
2310
2314
2524
2020

WORD
(TESY
APT+4
(PXQ
APTe¢2
(OPERND
APT+3
(2404
APY
APT+4
OCTWD

(APT
AAPT
STEPSW
AAPT
APYSAV

FPPRUN
PSTAT
STFPP

/SA
/RA
/AS
/R?
/RP
/7Y
/CM
/EX
/0P
/SH
/CL
/EA

JENTERED WITH A UMS
/ZALLOW TTY INPUT

/GEY ADDRESS OF FPP INSTRUCTIONS

/SET FPC IN PROGRAM APT
/GET INDEX POINTER
/SET INDEX POINTER [N APTY

/GEYT ADDRESS OF OPERAND TABLE

/SET BASE ADDRESS IN APY
/GEY FIELD BITS

/SET APT FIELD BiTS
/CLEAR QP ADDRESS IN APT
/GET TTY INPUTY

/1S 1T 2208 ?

/YES = GET ADDR OF PRQGRAM APT

/SET APT ABDRESS )
/CLEAR SINGLE STATE SWITCH

/SAVE APT ADDRESS
/SET PROGRAM RUN FF

/CLEAR STAYUS WORD
/EXIT

LOAD START STEP ADDRESS
LOAD RESET STEP ADBRESS
ASSEMBLE

RUN TRACE MODE

RUN FAST MODE

TYPE CONTENTS OF REGISYER
LOAD COMMAND REGISTER
FPP EXIT

LOAD OPERAND TABLE
SEY SHIFT COUNT AND FLAG
CLEAR STEP SW]TCH

SEY EXIT ADDRESS
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/ FPP PLOWS
12684 4574 INIT, cLEAR /CLEAR FPP AND PRQGRAM REGISTERS
1265 4762/ JMS MSTATE /CHECK STATES
1346 7610 SKP CLA /TIME STATE ERRQR
1987 5273 JMP Y /TIME STATE GENERATER 15 0K
1072 1361 TAD (INITeL /GET PC FOR ERROR TYPEOUT
1371 476p! JMS ERR
1972 2990 ERROR 0280 / STATE ERRQR CODE
1273 1147 TAD AAPT /GEY ADDRESS OF AP?
1974 30539 DCA PAPT1 /SET APY COMPARE ADDRESS
1075 45644 ENTER /YYPE ENTER INITIATE
1076 6561 ENINIT, FMAINTY /SET FPP MAINY MODE
1977 7200 CLA
110820 1052 TAD COMREG /GET FPP COMMAND WORD
1101 4553 FPCOM /SET FPP GCOMMAND REG
1102 02357 AND (7
1103 3047 0CA PAPT
1104 1107 TAD AAPTY /GET ADDRESS OF AP?
1105 6555 INITG, FPST /START FPP
11086 7610 SKP CLA /FPP DJD NOT STARTY
1187 5313 JMP (b4
1140 4756/ JMS TYP /FPP START ERROR
1111 1644 STRTER ~ /TYPE ERROR MESSAGE
1112 4755/ JMS KEYCK /WALT FOR KEYBOARD INPUY
11{3 4562 GETAPY /O0UTBRK USING ADRS
11{¢ 3024 DCA AMSW /MB TO AMSW
1115 41024 TAD AMSW /AND FIELD B1YS
1116 02387 AND (7
1117 3041 DCA PFPC /F1ELD B1TYS OF FeC
1120 1024 TAD AMSHW /YESGEY FYELD B1TS
1121 7012 RYR
1122 7019 RAR
1123 0357 AND (7
1124 30965 DCA X@ADR /JFIELD BITS OF INDEX POINTER
1125 1024 TAD AMSH /GET FIELD BITS
1126 7012 RTR
1127 7012 RTR
1132 7012 RTR
1131 2357 AND (7
1132 3254 DCA PBASE /FIELD BITS OF Pm ADDR
1133 4558 INCAPRT /INCREMENT ADRS
1134 4575 CAPT /CHECK APT
1135 3117 DCA CKO /CLEAR CHECK O FLAG
1136 3120 DCA CKOP /CLEAR CHEEK OP ADDR FLAG
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/ TPP FLOWS

1137
1142
1141
1142
1143
1144
1145
1146
1147
11892
1151
1152

1154
1155
1196
1157
1160
1161
1162
1163
1164
1165
1166
1147
1172
1171
1172
1173
1174
1175
1176
1177

4563
4562
3325
£544
2g24
4556
4575
4543
@21
1045
3042
5754/

1200
2250
7313
0907
7347
1065
6020
0347
214
210
0101
243
4120
2212
0220
e2i1
4020
2261
262
191
1200

ALLe

INITY,

V233

FSTEP
SETAPTY
2CA
LCADOD
AREG
INCAPT
CAPTY
LOADOP
CREG
TAD
DCA
JMP

PAGE

6=APR=72

ALSW

OPADR#4
PFPCe1
INIT2

13137 PAGE 24

/STEP TQ STATE 1
/CUTBRK USING ADRS
/MB YO ALSW

/A 70 0O

/INC ADRS

/CHECK APT ADDRESS
/0 TO OP ADDR

/0P ADDR YO FPC

/G0 TO STATE 2
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1273 4563 INIT2, FSTEP /STEP TQ STATE 2
1271 4562 CETAPT /0UTBRK USING ADRS
1272 3066 DCA XOADR+Y /MB TO X2 ADOR
1223 4556 : INCAPT /INC ADRS

1294 4575 CAPT /CHECK APY ADDRESS
1225 4563 INITS, FSTEP /STEP TQ STATE 3
1206 4562 GETAPT /QUTBRK USING ADRS
1227 3055 DCA PBASE+1 /MB 70 P2 ADDR
1212 4556 INCAPY /INC ADRS

1241 4556 INCAPT /INC ADRS

1212 4575 CAPT /CHECK APY ADDRESS
1213 4563 IN1T4, FSTYEP /STEP TQ STATE 4
1214 4562 GETAPT /0UTBRK USING ADRS
1215 3935 DCA ACEXP /SAVE FAC EXPONENT
1216 4536 INCAPT /INC ADRS

1247 4575 CAPT /CHECK APT

1220 4563 {N1T5, FSTEP /STEP TO STATE 5
1221 4562 GETAPY /O0UTBRK USING ADRS
1222 3024 DCA AMSHW /MB T0 AMSW

1223 4586 INCAPT /INC ADRS

1224 4575 CAPTY /CHECK APT ADDRESS
1225 4563 INIT8, FSTEP /STEP T0 STATE 6
1226 4562 GETAPT /QUTBRK USING ADRS
1227 3025 DCA ALSW /MB TO ALSH

1230 4544 LOADO /A TO O

1231 0024 AREG

1232 4547 LOADAC /0 TO FAC PRACYION
1233 @pa1 OREG

1234 4541 INEND, MOVEX /SET PROGRAM INDEX REGISTYERS
1235 5236 JMP FETCH /RETURN TO CONTROL PROGRAM
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/ FP2® FLOWS

123¢
1237
1242
1241
1242
1243
1244
1245
1246
1247

1252
1251
1252
1253
1254
1255
1256
1257
1262
1261
1262
1263
1264
1265
1266
1247
1278
1271
1272
1273
1274
1275
1276
1277

1339
1321
1382
1323
1374
1325
1376
1327
1319
1311
1312
1313
1314
1315
1316
1317

4554
4573
4572
1241
2377
3g4y
6567
3871
3876
3824

4563
4571
3932
3933
3934
4560
3951
4553
4559
2108
1935
4527
4577
10581
2376
7450
57754
1374
7640
5300
4773!
7240
3873
57721

4563
1951
7126
7106
7220
1051
2371
7432
2377
4539
4546
Q24
4576
4546
1921
4576

FECHZ,

FECH1,

va33

ENTER
CLRA
CLRB
TAD
AND
DCA
LSHFT
DCA
DCA
bDCA

FSTEP
CLRO
DCA
DCA
DCA
GETPC
DCA
INCPC
LOADA
D27
TAD
STORB
AMBO
TAD
AND
SNA
JMP
TAD
SZA CLA
JMP
JMS
STA
DCA
JMP

FSTEP
TAD

CLL RTL
CLL RTL
CLA

TAD

AND

SZL

AND
STORA
LOADB
AREG
APBO
LOADR
OREG
APBO

6= APRe72

PFRC
(7
PFPC
SHREG

CARYIN
MDFLAG

MQMSW
MQLSW
MQEXT

PIR

ACEXP
PIR
(620

FEND
(=400

FECHL
SETSTS

FLAGYL
FECH34

PIR

PIR
(177

(7

S_—

13137 PAGE 26

/TYPE ENTER FETCH

JCLEAR A REG

/CLEAR B REG

/CLEAR BITS @eB8 AF FPC
/BECAUSE THE HARDWARE HAS
/0NLY 15 BITS

/ZERO FPP SHIFT REGISTER
/ZERC PROGRAM SHIFY REGISTER
/CLEAR CARRY IN FF

/CLEAR MULT OR DIV FLAG

/STEP TQ FETCH STATE @

/CLEAR MQ

/0UTBRK USING FPE

/STQRE IN PROGRAM INST REG
/INCREMENT PROGRAM FPC
/SEYT A REG s 23

/DOUBLE WORD 27

/SET B REG s FAC EXPONENT
/STQRE LSW AND EXTEND S1GN
/A MINUS B TO 0 REG

/GET FPP INSTRUCTION
/EXTRACT BITS 3 AND 4
/SPETIAL INSTRUCTION?
/YESeEND QF FETCH

/DOUBLE WORD INS?
/NO=GQ TO STATE {
/SET STATE 3

/SET FLAGL FOR DOUBLE WORD INST,

/GET INSTRUCTION N
/SAVE BT PIR3 IN THE LINK

/GEY INSTRUCTION

/GET BITS Seil

/B1T 3 = 11?

/YESEXTRACT B!TS %=1

/FIR S5e11 OR 9w1i YO ALSW

/JMOVE A TO B FOR ADD (A+A 70 O)

/A PLUS R T0 O RFG
/0 TC B

/A PLUS B8 Y0 ORES




/ FPP FLOWS

132¢
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1333
1334
1335
1336

1337
1349
1341
1342
1343
1344
1345
1346
1347
1352
1351
1382
1353
1354
1355
1386
1357

1365
1366
1367
1370
1371
1372
1373
1374
1375
1376
1377

4563
4552
7421
4546
2854
4576
4543
2021
1051
2370
7642
5352
6556
7718
5350

1254
2387
1366
7459
5350
1367
7450
5350
1366
7840
5353
4555
1051
2370
7650
57751
5745/

1420
5000
70020
420
2177
14086
6344
74290
1533
o6apg
roa7
1400

DIAL1D

cElrn2,

FECH24,

vegos

FSTEP
LOADA
OREG
LOADB
PBASE
APBO
LOADOP
OREG
TAD
AND
SZA CLA

FPRST
SPA CLA
JMP

TAD

AND

TAD

SNA

JMP

TAD

SNA

JMP

TAD

SZA CLA
JMP
INGOP
TAD

AND

SNA CLA
JMP

JMP

PAGE

6=APRw72

PIR
(400

FECH24

FECH24

PIR
(7000
(e3000

FECH24
(=1200

FECH24
(«3000

|42

PIR
(400

FEND
FECH3

13137  PASE 27

/STEP TQ STATE 2
/2 70 A

/P2 ADDR T8 8

/A PLUS 8 Y0 Q
70 10 0P AMDR

/GEY INSTRUCT]ON
/EXTRACT BIT 3
/B1T 3 s 1?
/YES<INC QP ADDR
/GET FPP STATUS
/DOUBLE PRECISION?
/YES=INC OP ADDR

/GET INSTRUCTION
/JEXTRACY QP CODE

/FOIV?
/YES=INC QP ADDR

/FMULY
/YES=]NC QR ADDR

JFMULMY A
/N0<DO NOT INC 08 ADOR
/INC OP ADBR

/GEY INSTRUCTION
JEXTRACT BIT 3

/BIT 3 3 2?

JEND OF FETCH

/NO « GO YO STATE 3

e

S



/ FPP FLIWS

147p
1471
1422
14723
1404
1425
1406
1427
14190
1411
1412
1443
1414

1445
1416
1447
1429
1421
1422
1423

1424
1425
1426
1427
1430
1431
1432
1433
1434
1435
1436
1437
1449
1441
1442
1443
1444
1445

4363
4561
7377
3032
4555
3073
1851
7376
7112
7248
4530
4546
2265

4563
1873
7640
5223
4561
3033
3073

4576
4543
2921
4571
1051
2375
7406
7006
7006
7470
8241
4774/
5254
7010
7640
5246
67734
5271

FECH4,

FECH42,

vaas

TSTEP
GETOP
AND
nCA
INCOP
nCA
TAD
AND
CLL RTR
RAR
STORA
LOADB
X@ADR

FSTEP
TAD

SZA CLA
JMP
GETOP
DCA

ocA

APBO
LOADOP
OREG
CLRO
TAD

AND

cLL RTL
RTL

RTL

SZ| SNA
JMP

JMS

JMP

RAR

6«APR=72

(7
MAMSW

FLAGY

PIR
(72

FLAGY
Le3

MQLSW
FLAGY

PIR
(170

 +3
SEYSTS
FECHé

SZA CLA

JMP
JMS
JMP

1 3
SETST6
FECH?

A—_—

13137 PABE 28

/STEP TQ STATE 3
/JQUTBRX USING OP ADDP
/EXTRACT BITS 9-41
/MB9=4L TO MOMSW

/CLEAR FLAG 1
/GET INSTRUCYION
/EXTRACYT BITS 4-8

/FIR 628 T8 ALSW » 2 TO AMSH
/X2 ADDR Y0 8

/STEP YO SYATE 4

/GET DOUBLE WORD FLAG
/DOUBLE WORD INSTRUCTION ?
/YES « NO OUTBREAK

/Q0UTBRK USING 0P ABDR

/MB TO MOLSW

/CLEAR DOUBLE WQRD FLAG

/A PLUS B T0 0
/0 YO OP ABDDR

/2 T0 O REG

/GET INSTRUCTION
JEXTRACT BITS Se8

/FIRS % 8 AND FIR 4=8 NE @7

/YES=SETUP FOR STATE 6
/G0 TO MAJOR STATE 6

/FIR 5=8 3 2?

/YES=SETUP FOR MAJOR STATE 7
/60 TO STAYE 7




/ FPP FLOWS

1446
1447
14592
1451
1452
1453

1454
1455
1456
1497
1460
1461
1462
1443
1444
1445
1446
14647
1470

563
4551
1951
2376
7650
5244

4563
4557
3925
3924
4546
2024
4576
1p52
77192
5271
4546
2o21
4576

DIALID

FECHE,

FECH6,

veas

FSTEP
INCX
TAD

AND

SNA CLA
JMP

FSTEP
GETX
DCA
DCA
L0ADB
AREG
APBO
TAD
SPA CLA
JMP
LOADB
OREG
APBO

6=APRe72

PIR
(72

FECH5»2

ALSW
AMSW

COMREG

(+4

13137 PAGE 29

/STEP TQ STATE 5

/GET INSTRUCTION
/EXTRACTY BITS 6-8
/F1R6=8 = 27
/YES=SETUP FOR STAYE 7

/STEP TO SYTATE 6

/OUTBRK USING OP ADDR

/MB YO ALSW

/2 70 AMSW

/A TO B FOR ADD (A&A 10 0)

/A PLUS B Y0 O

/GET COMMAND REGISTER
/FLOATING POINT MODBE?
/NO

/0 70 B

/A PLUS TO 0O



/ FP® FLOWS DlAL1Q

14731
1472
1473
1474
1475
1476
1477
1509
1501
1512
1503
1504
1505
1506
1507
1519
1511
1512
1513
1514
1545
1516
1517
15290
1521
1522
1523
1524
1525
1526
1527
1530
1531
1532
1533

1567
1572
1571
1572
1573
1574
1575
1576
1577

4563 FECAT,
455¢

~332

454¢

2821

1951

2372

764D

5312

4569

3p25

1251

2377

3024

4546

Pp21

4553

4576 FECH72,
4543

#2321

1052

7710

5333

1051

2371

1370

7439

5332

1374

7450

8332

1370

7650

4555 FECH?3,
5767/  FEND,

160
5020
7029
@200
6333
6335
217g
20792
2027
1620

Vga3d

FSTEP
LJADA
MQREG
LOADR
OREG
TAD
AND
SZA CLA
JMP
GETPC
DCA
TAD
AND
DCA
LOADSB
OREG
INCPC
APBO
LOADOP
OREG
TAD
SPA CLA
JMP
TAD
AND
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA CLA
INCOP
JMP

PAGE

§=wAPRe72

PIR
t220

FECH72

ALSW
PIR
(7
AMSHW

COMREG

FEND
PIR
(7800
(=3000

FECH?3
(={220

FECH?3
(=3000

EXEC

13137 PAGE 38

JSTEP TQ STATE 7
/MQ TO A

/0 TC 8B

/GET INSTRUCTION
JEXTRACY BIT 4
/F1Ré4s}

/YES=GO TQ STATE 7«2
/0UTBRK USING FPE
/MB TO ALSW

/GET INSTRUCTION
/EXTRACT BITS 9eil
/FIR 9%41 YO AMSW

/0 170 8B

/INC FPC
/A PLUS R Y0 O
/0 TO OP ABDR

/GEY COMMAND REG
/0, P, MODE ?

/YES = END OF FETCH
/GET INSTRUCTION
/EXTRACT OP CODE

/FDIV?
/YES=INC QP ADDBR

/FMUL?
/YES=]NC QP ADER

/FMULM?
/YES=INC QP ADDR
/G0 TO EXEEUTE




/ FpP FLOWS

1672
1601
1422
1623
1604
1675
1626
1627
1642
1611
1612
1613
1614
1615
1616
1617
1620
1621
1622
1623
1624
1625
1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1642
1641
1642
1643
1644
1645
1646
1647

733¢
3873
Ip74
3875
3123
31924
37774
1051
2376
7640
5775/
1051
2374
1373
7422
5237
7650
5772}
4564
4563
4560
3925
1054
2371
3924
4544
pg24
4543
0821
4533
5770/
7300
1051
0367
7450
5766/
7104
7006
7429
5274

PROCES,

SPECL,

TRIPQD.
TRAPY,

SPEC2,

vaas

Cid CLL
S3CA

2CA

nca

NCA

nCA
TAD

AND

SZA CLA
JMP

TAD

AND

TAD

SNL

JMP

SNA CLA
JMP
ENTER
FSTEP
GETPC
0CA

TAD

AND

DCA
LOADO
AREG
LOADOR
OREG
INCPC
JMP

CLA CLL
TAD

AND

SNA

JMP

CLL RAL
RTL

SNL

JMP

6*APR=72

FLAGL
FLAG2
FLAG3
T

72
sUBSHW
PIR
(620

ARITH
PIR
(7200
(=2000
SPEC2

JXN

ALSW
PIR
(7
AMSW

EXIT

PIR
(7770

SPECS

SPEC20

13137 PAGE 3%

JEXECUTE SK]P CHAIN

/CLEAR FLABS AND TEMP LOCATIAINS

/GET INSTRUCTION REG
JEXTRACT BITS 3-4

/ARITHMET]C INSTRUETIONS
/PROCESS SPECIAL INSTRUCTIONS
/GET OP COBE

/WHICH SPEEIAL FORMAT?
/SPECIAL FORMAY 2

/JXN?

/YES

/ENTER TRAPPED INSTRUCTIONS
/STEP TO SYTATE 1

/QUTBRK USING FPE

/MB TO ALSW

/GET INSTRUCTYION REG
ZEXTRACT BITS 9«14

/F1R9ais TO AMSH

/A T0 0

/0 TO OP ABDR

/INC FPC

/G0 TO EXIT? _

/SPECIAL FORMAY 2 INSTRUCTIONS
/GET INSTRUCTIONS

/SPEC FMAT 2 OR 3
/SPEC FMAT 3

/0P CODE @ OR ¢
/0P CODE @



-

/ FPP FL2wS

1557
1651
1652
1653
1654
1655
1656
1657
1662
1661
1662
1663
1664
1645
1666
16647
1672
1671
1672
1673

1355
7712
5256
4525
7020
5764/
1851
7363
711g
78412
7242
3133
1362
3124
2104
2123
5266
1504
3104
5594

DlaALLZ

SPEC2L,

V223

a0
SPA CLA
JMP
TRACE
NOP

JMP

TAD

AND

CLL RAR
RTR

CMA

DCA

TAD

DCA

152

152

JMP

TAD !
DCA

JMP 1

6eAPRe?2

(=1470

1 ¥4

FETCHW
PIR
(179

T1
{INS21=1
T2

T2
Ti
°2
T2
T2
T2

——

13137 PAGE 32

/NOP?
/NO )
/YES=TRACING PROSRAM?
/YES=TYPE NOP

/GO TO FETEH

/GET INSTRUCTION
JEXTRACT EXTENSION

/RIGHT JUSTIFY
/NEGATE

/GET ADDRESS OF {INSTRUETION TABLE
/FIND INSTRUCT!ION

/GET INSTRUCTION ADDRESS




/ FpP FLOWS

1674
1575
1476
1677
1700
1724
1782
1783
1704
1785
1706
1797
1719
1711
1712
1743
1714
1715
1746
1747

17%4
1755
17%6
17%7
17640
1761
1762
1763
1764
17645
1766
1767
1790
1774
1772
1773
1774
1775
1776
1777

7112
7912
7812
7241
7201
7459
5761/
7921
745¢
5769/
79281
745p
57574
1356
7459
5755/
7001
7650
5784/
5253

5212
4010
2005
4434
4265
4036
7247
0179
1236
6429
2000
7770
2427
0007
4473
6000
7000
2030
7600
7112
2002

DIALLD

SPEC22,

vaas3

eLl
RTR
RTR
clA
14C
SNA
JMP
1AC
SNA
JMP
1AC
SNA
JMP
TAD
SNA
JMP
1AC
SNA
JMP
JMP

PAGE

RTR

cla

6=APRe72

FALN
FATX
FXTA
(5

FLOX

ADDX
SPEC24+¢3

13137 PAGE 33

/ALIGN INSTRUCTION

/ATX INSTRUCTION

/XTA INSTRUCTION

/7LOX INSTRUCTION

/ADDX INSTRUCTION
/NOP



-~

/ £PP FLOWS

2272
2271
2272
2023
2974
2225
2206
2z27
2910
2g11
2212
2943
2014
2p15
2946
2947
2p20
2p21
2@22
2923
2024
2025
2p26
2927

2030
2031
2032
2033
2934
2935
2036
2237
2240
2041
2042
2043
2044
2045
2246
2947
2250
2251

19%1
2377
7041
7459
5776/
7031
7452
5775/
7001
7450
57747
7901

7450
€773

7001
7450
5772/
7001
7450
5774/
7001
7450
5770/
5767/

1854
2366
7106
7006
7040
3103
1252
7004
7206
7006
1365
3104
2104
2103
5244
1504
3124
5504

nIALLZ

SPECT,

ARITH,

veds

A2
AND
clA
SNA
JMP
TAC
SNA
JMP
1€
SNA
JMP
1AC
SNA
JMP
1AC
SNA
JMP
1AC
SNA
JMP
1AC
SNA
JMP
JuP

TAD

eLL RYL
RTL

CMA

DCA

TAD

RAL

CLA RTL
RTL

TAD

DCA

152

152

JMP

TAD |
0CA

JMP 1

beAPRe72

R
(7

EXIY
FPAUSE
FCLA
FNEG
FNORM
FSTF

FSTD
JAE

PIR
(7000

T1
COMREG

(INSOey
T2

T2

T3

1®2

T2

T2

T2

_—

13137 PAGE 34

/SPECIAL FORMAT X
JEXTRACY BITS 9=i1
/NEGATE

/EXIT
/PAJUSE
/FCLA
/FNEG
/FNORM
/STARY F

/START D
/JAC

/GET INSTRUCTION
/EXTRACT QP CODE
/RIGHT JUSTIFY

/NEGATE#+1

/SAVE MINUS OP CODE

/GET COMMAND REG

/DWP, BIT T0 LINK

/MOVE D,P, BiT To AC8

/GET ADDR OF FLOATING PT,
/0R D,P, INSTRUCTION YABLE

/INC ADDR

/INC INSTRUCTION

/NOT THIS INSe=TRY AGAIN
/GEY ADDR OF INST

/G0 TO INSYRUCT]ON




/ TPP FLI4S

2452
2253
2254
2255
2256
22%7
2262
223681
2262
2263
22644
2265
2266
2067
2272
2971
2872
20273
2074
2075
2076
2277
2100
2101
2102
2193
2104
2105
2106
2107
2110
2111
2112
2113
2114
2145

4554
4563
1952
7722
4540
455¢
2821
4572
1023
3103
1021
7700
7240
3973
4576
1103
7740
4554
1073
7658
5322
1021
7719
5304
4552
5331
1952
7700
5316
1053
2364
1363
3253
7040
3872
57627

DlALLC

DEP,
CEP1Y,

vaa3

ENTER
FSTEP
TAD

SMA CLA
NORM
LOADA
OREG
CLRB
TAD

DCA

TAD

SMA CLA
CMA

DCA
APBO
TAD

SPA CLA
INCOR
TAD

SNA CLA
JMP

TAD

SPA CLA
JMP
INCST
JMP

TAD

SMA CLA
JMP

TAD

AND

TAD

DCA

CMA

pCA

JMP

6=APRe72

COMREG

OEXT
OMSHK

FLAGL
T

FLAGY

e
OMSW

L3

CKMEM
COMREG
40
PSTAT
(7577

(200
PSTAT

EXITSW
DEPEND

13137 PAGE 35

/TYPE ENTER DEPOSIY
/STEP YO STATE{1
/GET COMMAND REG
/FIXED PNT NAS%?
/CHECK AND NORMALIZE
/0 TO A

/2ERO T0 B

/SAVE O EXY FOR RQUNDING
/CHECK FOR OVERFLOW?

/NO e CLEAR FLAG

/YES = SET FLAG

/STORE FLAG

/GET EXT REG FOR ROUNDING
/CHECK CARRY 1IN
/INCREMENT 0 REG

JCHECK FOR QVERFLOW
/QVERFLOW?

/NO = BYPASS 0 CHEEK

/YES « CHEEK QVERPLOW

/QVERF L OW

/NO OVERFLOW i
/BYPASS MAJOR STATE i2
/GET COMMAND REG
/PIXED PT, NOS%?

/NO

/GET STATUS WORD

/SAVE OTHER BITS

/SET FRAC OVERPLOW

/SET EXIT SWITCH
/END OF DEPOS]Y



A~

/ FPP FLOWS 1413 V223 6=APRn72 13137  PASp 36
2116 4563 nEPL2, FSTEP /STEP TQ STATE 12
2117 1@21 TAD OMSW /121 AND 12e23SHIFT
2122 71192 CLL RAR /G0 TC Bp
2121 3927 nCA BMSW
2122 1022 TAD OLSW
2123 7010 RAR
2124 393g DCA BLSW
2125 4544 LOADD /B TO0C
2126 2027 BREG
2127 2071 152 SHREG /INC SHFT ENTR
2130 7900 NOP
2131 4526 CKMEM, TOMEM /RESULTS TO MEMQORY?
2132 5335 JMP 1 +3
2133 4552 INCST /NO « INCREMENY MAJOR STAYTE
2134 87614 JMP DEP14 /BYPASS STATE {3
2135 4563 DEPL3, FSTEP /STEP TO STATE 13
2136 1022 TAD OLSW /QLSW YO MEMORY
2137 3007 DCA LMEM
2140 4565 DECOP
2141 5761/ JMP DEP14 /G0 TO STATE 14
2161 2299
2162 2415
2143 Q2209
2164 7577
2145 7177
2166 7009
2167 5050
2170 5070
2171 5063
2172 5114
2173 5076
2174 5189
2175 5126
2176 2427
2177 0097

2200 PAGE




) FPP FLOWS

2272
222¢
2222
2273
2224
2225
2276
2227
2212
2211
2212
2213
2214
2215
2216
2217
2220
2221
2222
2223
2224
2225
2226
2227
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246

4543
526
7412
5241
1221
3226
4567
4565
5213
4547
2821
1033
4527
4531
7410
7240
3975
1004
7652
5240
1035
4539
1051
2377
1376
7649
5235
4577
7410
4576
4546
@21
1071
453p
1075
7650
5247
4571
5250

DEP144,

Vga3

CSTEP
TOMEM
SKP
JMP
TAD
DCA
CMEMF
DECOP
JMP
LOADAC
OREG
TAD
STORB
SQEZ
SKP
STA
DCA
TAD
SNA CLA
JMP
TAD
STORA
TAD
AND
TAD
SZA CLA
JMP
AMBO
SKP
APBO
LOADB
OREG
TAD
STORA
TAD
SNA CLA
JMP
CLRO
JMP

6=APRe72

OMSW
MMEM

43

MQLSW

FLAG3
MOFLAG

DEP144
ACEXP

PIR
(7200
(3200

' *3

SHREG
FLAGS
ACNEZ
ACNEZ ¢4

13137 PAGE 37

/STEP 1O STATE 14
/RESULTS T8O MEMQRY?
/YES

/NO

/0MS4 TQ MEMORY

/CHECK MEMORY FRACYTION
/0EC 0P ADAR

/BYPASS 0 T0 FAC

/0 TC FAC FRACTION

/MOLSW 7O BLSW
/SI1GN EXTEND Y0 BMSHW
/0 s 82

/ND )
/YES = SET ZERO 10
/FAC FF

/GET MULT OR DIV FLAG
/MULT OR DIv?

/NO = GO 70 SYATE Ided
/FAC EXP T0 ALSW.
/SIGN EXTEND YO AMSH
/GET INSTRUCTION REG
/JEXTRACT OP COBE

/DIVIDE?
/NO
/YES = A MINUS B TO O

/A PLUS B Y0 O
/0 T0 B

/SHFT CNTR YO ALSW
/SIGN EXTEND 7O AMSW
/ZERO T0 FAC FF SE? ?

/NO ADD A AND B
JYES « @ T80
/00 NOT ADD A PLUS B



~

/ FPP FLOWS

2247
225¢
2251
2282
2253
2254

2255
2256
2257
2260
2261
2262
2263
2264
2265
2266
2267
2270
2271
2272
2273
2274
2275
2276
2277
2300
2301
2382
2393
2304
2325
2306
2307
2310
2311
2312
2343
2314
2315
2316

2372
2373
2374
2375
2376
2377

4576
1852
7720
5255
3872
5775/

4563
4526
7440
5265
1022
3ga5
4570
5267
1022
3935
4546
P21
7330
30825
3024
1021
7700
5774/
4576
1921
7700
5315
1953
2373
1372
3@83
10982
004
7700
7040
3112
7049
3972
577514

0R4p
7737
2400
2415
5000
7000
2400

DlALiC

ACNEZ,

DEPLS,

ENDLS,

vaas

APBO
TAD
SMA
JMP
DCA
JMP

FSYE
TOME
SKP
JMP
TAD
DCA
CMEM
JMP
TAD
pea

cha

P
M

E

LOADB

OREG

CLA STL

DCA
DCA
TAD
SMA
JMP
APBO
TAD
SMA
JMP
TAD
AND
TAD
DCA
TAD
RAL
SMA
CMA
DCA
CMA
DCA
JMP

PAGE

cLa

cLa

cLa

bwAPRe72

COMREG

DEPLS
EX]TSW
DEPEND

5
OLSwW
EMEM

1 *3
OLSW
ACEXP

RAR

ALSW
AMSW
OMSHW

0POS
OMSW

ENDLS
PStarY
(7737
(40
PSTAT
COMREG

IGNFL

EXITSW
DEPEND

A—_—,

13137 PAGE 38

/A PLUS 8 T0 O
/GET COMMAND REG
/FIXED PNT, NOS,?
/NO ‘
/CLEAR EXIT SWITCH
/END OF DEPOSIT

/STEP T0Q STATE 15
/RESULTS TO MEMORY?
/YES

/NO = BYPASS INBRK
/0LSK TO MEM

/CHECK MEMORY EXPQNENT
/0LSW TQ FAC EXP
/0 10 B

/4200 TO A

/1S OLY @
/N0 )
/YES » A PLUS B 0 O

/1S 0 LT @

/NO = 0K

/GET STATUS WORD
/SAVE OTHER BITS
/SET UNDERFLOW

/GET COMMAND REGISTER
/TRAP ON UNDERFLOW ?
/NO = SET IGNQRE UNDERFLOW FF

/SET OR CLEAR EXIT SWlfcH
/END QOF DEPOSIT




/ FPP FLOWS

2400
2401
2402
2403
2404
2405
2406
2407
2410
2411
2412
2413
2414
2415
2416
2417
2420
2421
2422
2423
2424
2425
2426

4577
4533
7610
5287
1921
7722
5214
10253
2377
1376
3IP53
7040
g2
6556
375
7043
1983
7640
4774/}
1972
7642
5227
5773/

DIALiz vgald 6wAPRe72

2P3S, AMBO

SQEZ

SKP Cld

JMP v4

TAD OMSW

SMA  CLA

JMP T

TAD PSTAT

AND (7637

TAD (102

DCA PSTAT

CMA

DCA EXITSW
DEPEND, FPRST

AND (742

cla

TAD PSTAT

SZA CLA

JMS STERR

TAD EXfTSW

SZA CLA .

JMP EXiT

JMP FEYCH

13137 PAGE 39

/A MINUS B T0 O

/1S 0 LEQ 2

/NO

/YES » SET QVERFLOW

/SAVE ALL B81TS EXCEPT UNDERFLOW

/SET OR CLEAR EXIT SWITCH
/READ FPP STATUS WORD
/EXTRAGCY OVERFLOW BITS
/COMPARE W!{TH PROGRAM STATUS

/STATUS ERROR



/ FPP FLOWS DIALLZ V233 6= APRs 72 13137 PAGE 42
2427 4564 EXIT, ENTER
2437 4563 EX1T2, FSTEP /STEP TO STATE 2
2431 1112 TAD IGNFL /GEY IGNORE TRAP FF
2432 7650 SNA CLA JUNDERFLOW [GNORED ?
2433 5287 JMP EXSAV /NO = SAVE APY
2434 3112 nCA IGNFL /RESET UNDERFLOW FLAG
2435 4526 TOMEM /ANSWER STORED IM FAC?
2436 5243 JMP \+5 /NO « B TO MEM
2437 3035 o] of ) ACEXP /YES =« 3 TO FAC
2440 1036 nCA ACMSW
2441  3p37 BCA ACLSW
2442 %254 JMP TOFECH
2443 3095 nCA EMEM
2444 4555 INCOP /INCREMENT QP ADDRESS
2445 4563 FSTEP /STEP TO STAYE 1
2446 3006 DCA MMEM
2447 3007 DCA LMEM
248@¢ 4555 INCOP /INCREMENY OP ADDRESS
2481 4563 FSYEP /STEP T0O STATE 2
2482 4565 DECOP /DECREMENT THE 0P ADDRESS
2483 4565 DECOP /DECREMENY THE 0P ADDRESS
2484 4525 TOFECH, TRACE /TRACING PRQGRAM?
24%5 2347 VFER /UNDERFLOW ERROR » GO t0 FETCH
2486 5773/ JMP FETCH
2487 3073 EXSAY, DCA FLAGY /CLEAR ERROR FLAG
2440 1082 TAD COMREG
2481 02372 AND (20
2462 7640 SZA CLA /SAVE FAC?
2443 5266 JMP 3 /NO
2464 1037 TAD ACLSH
2445 4771/ JMS EXCQM /YES e COMPARE LSW
2466 4566 DECAPY /DEC, ADRS
2467 4575 CAPTY /COMPARE APT ADDRESS
2470 4563 EX1Ty, FSTEP /STEP TQ STATE 1
2471 1052 TAD COMREG
2472 0372 AND (20
2473 764D SZA CLA /SAVE FAC?
2474 %277 JMP 1 +3 /NO
2475 1036 TAD ACMSW /YES
2476 47711 JMS EXCOM /COMPARE MSi
2477 4566 DECAPT /DEC, ADRS

500 4575 CAPT /CHECK APT ADDRESS




/ FPP FLOWS

2521
2592
2583
2574
2505
2586
2577
2510
2541

2512
2543
2514
2545
2546
2547
2529
2521
2522

2523
2524
2525
2526
2527
2539
2534
2532
2533

2534
2535
2536
2537
2540
2541
2542
2543
2544
2545

2566
2567
2570
2571
2572
2573
2574
2575
2576
2577

')

N

4563
1252
2372
7642
5312
10835
47711
4566
4575

4563
10952
2370
7640
5321
1045
4774/
4566
4575

4563
10%2
2367
7640
5332
1085
47714
4566
4575

4563
1082
2376
7640
5343
1066
4774}
4566
4575
5746/

263p
2040
P2ag
2627
1020
1236
7325
n742
2100
7637
26082

nlALie

EXIT2,

EXITS,

EXIT4,

EX1TS,

veoas

FSTER
TAD

AND

SZA LA
JMP

TAD

JMS
DECAPT
CAPT

FSTEP
TAD

AND

SZA CLA
JMP

TAD

JMS
DECAPT
CAPT

FSTEP
TAD

AND

sZA cLd
JMP

TAD

JMS
DECAPTY
CAPT

FSTEP
TAD

AND

SZA CLA
JMP

TAD

JMS
DECAPY
CAPY
JMP

PAGE

6<APR»72

COMREG
{20

1 +3
ACEXP
EXCOM

COMREG
(200

3
OPADR+Y
EXCOM

COMREG
(40

43
PBASE«]
EXEOM

COMREG
($1-1]

L3

XZADR#4
EXCoM

EXITS

13137 PAeE 4%

/STEP Y0 MAJOR STATE 2
/SAVE FAC?

/NO

/YES = COMPARE EXPONENT
/DEC ADRS

/COMPARE APT ADDRESS
/STEP TQ STATE 3

/SAVE OP ABDR?

/NO

/YES = COMPARE OF ADPR

/DEC, ADRS
/CHECK APY ADDRESS

/STEP TO STATE 4

/SAVE P2 ADDR?

/NO
/YES = COMPARE P8 XDOR
/QEC, ADRS

/CHECK APY ADDRESS
/STEP 70 STATE 5

/SAVE Xg ADDRESS?
/NQ

/YES

/COMPARE X® ADDRESS
/DEC, ADRS

/CHECK APT ADDRESS
/GO TO STAYE 6
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/ FPP FLOWS

2670
2671
2672
2623
2624

2675
2676
2677
2610
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626

2627
2630
2631
2632
2633
2634
2635
2636
2637
2640
2641
2642
2643
2644
2645
2646
2647

45563
1242
4227
4566
4575

4563
47774
4227
6557
7432
2376
7041
1093
7649
47754
1273
76532
5225
47744
2655
2000
47734
57724

2oee
3110
1047
7104
7006
1371
3236
6204
1450
6201
7043
1110
7650
5247
7040
3073
5627

D1ALLD

EXIT4,

EX1T7,

EXCOM,

V@23

FSTEP
TAD
JMS
DECAPTY
CAPT

FSTEP
JMS

JMS
FPIST
ERROR
AND

ClA

TAD

SZA CLA
JMS

TAD

SNA CLA
JMP

JMS
APTERR
2

JMS

JMP

2

DCA

TAD

cLlL RAL
RTL

TAD

DGA

COF

TAD !
coF

cCIA

TAD

SNA CLA
JMP

CMA

DCA

JMP ]

6=APRa72

PFPC+1
EXCOM

APTPAC
EXCOM

HALT
(740

PSTAT

STERR
FLAGY

Lad
TYeP

SETRET
START

EXWD
PAPT
(COF
v +d

PAPT#1
oo

EXWD
o3

FLAGY
EXCOM

-~

13137 PAGE 42

/STEP TQ STATE 6

/COMPARE FPC
/DEC, ADRS
/CHECK APY ADDRESS

/STEP TQ SYATE 7
/PACK APT PIELD RIYS
/COMPARE FIELD BY?S
/CHECK FLAS

/FLAG 1S5 NOT SET
/GET OVERFLOW STATUS

/8TATUS ERRQR

/CHECK ERRAR FLAG

/WAS APT DATA STORED CORRECTLY ?
/YES

/NO = TYPE ERROR MESSAGE

/SET REENTER ADDRESS
/G0 TO CONTROL PROGRAM

/SAVE COMPARE WORQ
/GET APT FIELD BiTS

JCREAYTE FPP CDF
/CHANGE T0 FPP FIELD

/GET APT [NFO
/PROGRAM FIELD

/SET ERROR FLAG
/RETURN




/ FPP FLOWS

76523
2651
2652
2653
2654
2655
2656

26%7
2660
26641
2662
2663
2664
2645
2666
2667
2670
2671
2672
2673
2674

28675
2676
2677
2720
2724

2764
2745
2766
2787
2770
2771
2772
2773
2774
2775
2776
2777

4564
2563
4561
1227
4555
4559
2236

4563
4561
3930
1051
2370
7650
5279
4577
7419
4576
1141
7642
%275
57674

1253
2346
1365
3953
5764/

2427
0200
7577
2052
2000
6201
232
7254
7313
7325
0742
6104
3900

DIAL1D

DPADD,
SPAJNY,

DPADDY,

DrROVPL,

voa3

ENTER
FSTEP
GETOP
DCA

INCOP
LOADA
ACMSW

FSTEP
GETOP
DCA

TAD

AND

SNA CLa
JMP
AMBOQ
SKP
APBO
TAD

SZA CLA
JMP

JMP

TAD
AND
TAD
DCA
JMP

PAGE

6eAPRn72

BMSW

BLSHW
PIR
(2000

o *3

OVFL

DPOVFL
DEP

PSTAT
(7877
(200
PSYTAT
EXIY

13137  PAGE 43

/0,P, ADD AND SUBR
/STEP T0 STATE 2
¢0UTBRK USING OP ADDR
/MB TO BMSW

/INC OF ADDR

/FAC FRAC 10 A

/STEP TO STATE 1
/0UTBRK USING 6P ABDR
/MB T0 BLSW

/SUBTRACT]ON?
/NO = GO TO ADD
/A MINUS B TO ©

/A PLUS B T0 0
/OVERFLOW?

/YES
/70 DEPOS]?

/SET ARITH FLOMW
/70 EXIT
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/ FPP FLIWS

3272
91
3222
3223
3204
3225
1296
3227
3910
3911
3212
3213
314
3215
3216
3917
3920
3921
3922
3223
3024
3925

45564
4543
4561
4527
193¢
3033
4555
1235
4532
4577
1921
7729
5273
7240
3073
122
3071
4546
Bg21
1101
4530
4576

DlALLD

PFADD,
FADDD,

V223

ENTER
FSTEP
GETOP
STORR
TAD
5CA
INCOP
TAD
STORA
AMBOQ
TAD
SMA CLA
JMP
STA
pCaA
TAD
DCA
LOADB
OREG
TAD
STORA
APBO

beAPRe?72

BLSW
MQLSW

ACEXP

OMSHW
SHFOP
FLAGY

OLSHK
SHREG

D27+4

o~

13137 PAGE 44

/ADD s SUB QOF F,P, NOS'
/STE® TQ SYATE 0

/0UTBRK USING OP ADDR
/MB TO BLSW SIGN TO BMSW

/MB TO MO | SW

/INC OP ADBR

/GEY FAC EXPONENY

/FAC EXP TH ALSW SIGN Y0 AMSW
/A MINUS B Y0 O

/1S 0 LESS THAN ¢

/NO = SHIFY OPERANS PATH
JSHIFT FAC FRACTION PATH
/SET SHFT PAC FF

/0 7O SHWFT CNTR
/0 YO B

/%27 T0 ALSW
/A PLUS B 0 O




/ TpPe FLCWS

1226
3327
1332
3231
3232
3233
3734
3335
3936
3237
3340

3041
3042
3043
3744
3945
3946
3g47
39890
39%4
39%2
3283
30%4
3935
32%6
3287
30498
3361
3262
3943
3264
3245
3266
3387
3270
3974
3g72

4563
4561
47774
7042
3024
4555
ip21
7742
7040
3274
4572

4563
4561
47771
5247
3925
5235
7049
3g25
1376
3926
1123
3076
4576
4546
2036
4531
5247
1835
3033
4544
Q27
57751
1074
7640
57751
57741

DlALLC

FADDY,

FADD2,

vea3

FSTeP
GETOP
JMS
CMA
DCA
INCOP
TAD
SPA CLA
CMA
5CA
CLRB

FSTEP
GETOP
JNS
JMP
DCA
JMP
CMA
DCA
TAD
DCA
TAD
DCA
APBO
L0ADB
FACFR
SQEZ
JMP
TAD
DCA
LOADO
BREG
JMP
TAD
SZA CLA
JMP
JMP

6eAPRe?2

CKsSUB
AMSHW
OMSW

FLAG2

cKSUB
0 *3
ALSW
14?7

ALSW
(7420
AEXT
(4o
CARYIN

”_
ACEXP
MQLSW

FADEND
FLAG2

FABEND
FADD3

13137 PAGE 45

/STEP TO STATE 1
/0UTBRK USING OP ADDP
/SUBTRACTION? )
/YES = COMPLIMENT MB
/MB 1O AMSUW

/INC OP ADOR

/0 @ YO OVERSHFY FF
/0 70 B

/STEP T0 SYATE 2
/QUTBRK USING OP ADDR
/SUBTRACT]ON?

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

/COMPLIMENY MB
/NOT MB TQ ALSW
/COMPLIMENY & TO AEXT

/1 TO ACRY IN

/A PLUS B *0 0 Bag IF ADDITION
/FAC FRAC Y0 8

20 3 97

/NO

/YES =030

/FAGC EXP TO MQLSW
/8 70 0

/GO TO DEPOS!T
/OVERSHIFT FF & 1 ?

/YES = GO T0 DEPOSIT
/NO = GO YO STATE 3

e
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/ Fep F_CWS DA iz ve?d 6eAPRe72 13137  PAGE 46
1373 1222 SHFQP, TAD OLSW /STATE 2 SHIFT OPERAND
2274 7040 CMA
375 1271 DCA SHREG /0 COMPLIMENT TO SHFY ENTR
2276 4545 LOADB /0 TO B
1277 2221 OREG
1122 1121 TAD D27+1
3121 4539 STORA /7427 Y0 ALSW
X122 4577 AMBO /A MINUS B TO @
3123 2071 152 SHREG /INC SHFT EOUNTER
31724 758D NOP
3125 45683 FADDZ1, FSTEP /STEP TQ SYATE 1 (SHFY QP PATH)
3126 4561 GETOP /OUTBRK USING OP ADDRESS
3127 3927 DCA BMSW /MB TO BMSW
3119 4555 INCOP /INC OP AQOR
3111 1921 TAD OMSH
3112 7742 SPA CLA
3113 70490 CMA
3116 3074 DCA FLAG2 /0 @ YO OVERSHFT FF
3115 4550 LOADA /FAC FRAC 10 A
3116 2036 FACFR
3147 4544 LOADO /A 10 0
312¢ 0024 AREG
3121 4533 SQEZ ) /70 3 0 1
3122 5327 JMP FADGLA /NO
3123 7240 CMA ] /YES
3124 3075 DCA FLAGY " ¢4 TO ADD BERD FF
3125 4573 CLRA ‘ /0 T0 A
3126 5334 JMP o6
3127 1035 FAD@ZAa, TAD ACEXP
3138 3833 DCA MQLSW /FAC EXP TO MQLSW
3131 1874 TAD FLAG2
3132 764p SZA CLA /OVERSHFT FFai?
3133 5775/ JMP FABEND /YES » GO t0 DEPOSIT
3134 5773 JMP FABDA?2 /NO = GO TO STATE 2
3173 3229
I174 3213
3175 3252
176 74ap
3177 4541

1270 PAGE
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3208
3201
3202
3293
3204
3205
3206
3207
3210
3211
3212

3213
3214
3215
3216
3217
3220
3221
3222
3223
3224
3225
3226
3227
3232
3231
3232
3233
3234
3235
3236
3237
3240
3241
3242
3243
3244
3245
3246
3247
3230
3251
3282
X253
3254
3255
3286

o~

4563
4561
3030
1875
7659
5243
4544
2027
477714
4577
5252

4563
4533
47774
7610
5227
1073
7640
5225
4577
5230
1123
3076
4576
1141
7680
5282
1024
7140
1077
3927
1022
70190
3030
1023
7010
n376
3231
4544
2027
2071
7410
1071
3073
3074
X275
5775/

DIALLD

Fabaa2,

FADD3,

FADEND,

vea3

FSTEP
GETOP
DCA

TAD

SNA CLA
JMP
LOADO
8REG
JMS
AMBO
JMP

FSTEP
SHFTB
JMS

SKP CLA
JMP

TAD

SZA CLA
JMP
AMBO
JMP

TAD

0CA
APBO
TAD

SNA CLA
JMP

TAD

Ll RAR
140

DCA

TAD

RAR

DCA

TAD

RAR

AND

DCA
LOADO
BREG
152

SKP

DCA

DCA

DCA

nCA

JMP

6sAPRe72

BLSW
FLAGS

FADD3

CKSuB
FADEND

cKsue

J+in
FLAGY

' *3

”
t4de
CARYIN

OVFL

FADEND
OMSW

CAROUT
BMSW
OLSW

BLSW
0EXT

(7400
BEXT

SHREG

SHREG
FLAGY
FLAG2
FLAGS
DEP

13137 PAGE 47

/STEP T0O SYATE 2
/OUTBRK USING OP ABDR
/MB 70 BLSW

/400 ZERO FFal
/NO = GO YO STATE S

/B Y00
/SUBTRACT]ION?

/YES = A MINUS B 10 O
/G0 TO DEPOSEY

/STEP YO STATE 3 )
/1F SHFT CNTR NE ZeSHIFT B
/SUBTRAGTION?

/YES » CHEEK SHFT PAC FF
/NO « ADD A AND B

/SHFT FF SET? )

/NO = &4 YO CARRY IN

/YES « A MINUS B YO O

/4 70 CARRYING

/A PLUS B T0 0
/FRAC OVERPLOW?
/NO-= GO T8 DEPOS]?
/

/SET SIGN B1Y
/0 YO B SHIFTED RIGHT

/GET EXTENSION

/KEEP IT 4 BITS LONG
/8 700

/INC SHFT ENTR

/CLEAR FLABS
/G0 70 DEPOS!IT

N
N4
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/ FPP FLOWS DI1ALIZ VvEa3 6w APR®72 13137  PAGE 48
3257 4564 FMULT, ENTER JENTER MULTIPLY
2260 724¢ STA
3261 3204 DCA MDFLAG /SET MULT, DIV, FLAG FOR MULTIPLY
3262 4563 MyLTa, FSTEP /ENTER STATE ¢
3243 4561 GETOP /OUTBRK USING OP ADDR
3264 2227 NCA BMSW
3265 1827 TAD BMSW
3266 7719 SPA €LA
3247 7042 CMA
1279 30873 DCA FLAGY /MB@ TO OP SIGN
3271 4555 INCOP /INCREMENT oP ADDR
3272 4573 CLRA /0 T0 A
3273 1121 TAD D27e1
3274 3271 DCA SHREG /723 70 SHIPT CNTR
3275 10647 TAD SHFLAG
3276 7700 SMA CLA /OPERATOR SELECTED SHIFYT CNT?
3277 5323 JMP Y /NO=USE NQRMAL SHIFT CNT
3380 1079 TAD SHFCNY /YESeGET SPECIAL COUNT
3301 6547 LSHFT /LOAD FPP SHIFT REEC
3382 30971 DCA SHREG ,
3383 1071 TAD SHREG /NEGATE SHNIFT REE
3324 7040 CMA /FOR DECREMENT WitH
3305 3971 DCA SHREG /152 L0QP
3326 4563 MULTL, FSTEP /STEP 70 STATE 1
3337 4561 GETOP /QUTBRK USING OP ABDR
3340 3030 DCA BLSW /MB TD BLSW
3341 1973 TAD FLAGY /GET OP SI6N
3312 7710 SPA CLA /0P S]ON=1?
3313 5346 JMP ' +3 /YES
3314 4576 APBO /NOeA PLUS B YO O
3315 7619 SKP CLA
3316 4577 AMBO /A MINUS B T0 0
3317 4545 LOADMQ /0 TO MQ
3320 @021 OREG
33214 1036 TAD ACMSW
3322 7710 SPA CLA /GAC FRAC LT 21
3323 %327 JMP L *4 /YES
3324 4559 LOADA /FAC FRAC T0 A
3325 M@36 FACFR
X326 5337 JMP MULT1A
3327 1036 TAD ACMSW /COMPLIMENT FAC FRAC TO A
33X 7040 CMA
3331 3024 DCA AMSW
3332 1937 TAD ACLSW
3333 7040 CMA
X334 3925 NCA ALSW
3335 1376 TAD (7402 /COMPLIMENT 2 Y0 EXT
3336 3026 DCA AEXT
IX7 4572 MULT1A, CLRB /2 T0 B
1349 57741 JMP MULT2 /G0 TO STATE 2
3374 347P
3375 2452

X376 T747AQ2
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34720
3471
3402
1403
2424
3425
34006
3407
3410
3411
3412
3413
3414
3445
3416
3447
3420
3421
3422
3423
3424
3425
3426
3427
3430
3434
3432
3433
3434
3435
3436
3437
3440
3441
3442
3443
3444
3445
3446
3447
3450
1481
3482
3493
3484
3485
3456
3457
3460

4563
1036
7718
1123
Ip76
4576
2071
7410
5227
1832
7132
3932
10833
7010
3033
7420
5225
4546
021
10823
3g31
4777
5201
4544
0027
1052
7740
8236
45645
4565
4546
8021
1923
3931
4573
1036
7104
7200
1073
7530
7440
5256
7069
7520
5256
4577
1052
7710
5266

-

D1ALI2

wULT2,
MADD,

MULT24,

vVges

FSTEP
TAD

SPA CLA
TAD

DCA
APBO
182

SKP

JMP

TAD

STL RAR
DCA

TAD

RAR

DCA

SNL

JMP
LOADB
OREG
TAD

DCA

JMS

JMP
LOADO
BREG
TAD

SPA CLA
JMP
pECOP
pECOP
LOADB
OREG
TAD

DCA
CLRA
TAD

CLL RAL
cLA

TAD

SPA SZ|
SKP

JMP

CMA CML
SMA SNL
JMP
AMBO
TAD

SPA CLA
JMP

69 APR=72

FACFR

Lé4pp
CARYIN

SHREG

MULT21
MQMSW

MQAMSW
MQLSW

MOLSH
' +5
QEXT
BEXT
RARB
MABD
COMREG

;. +3

OEXT
BEXT

ACMSW
FLAGY
45

12
COMREG
MULEND

-

13137 ®AGE 49

/STEP YO STATE 2

/FAC FRAC LT 21?
/YES 1 TO CARRY INSER?

/JENABLE A PLUS B 10 2
/DEC SHFT ENTR «S§,8,=20
/NO=CONTINUE

/YESeGO TQ STATE 2e
/SHIFT MO

/MR(23)s117

/NQ

/YES=STROBE B
/0 EXT Y0 B EX?
/SHIFT B RIGHT

/CONTINUE UNTILL §%C'.=2
/B Y0 @

/DOUBLE PRECISION?
/YES

/DEC OR ADBR

/0 T0 B

/0 EXT T0 B EX?

/80 70 A
/

/
/PRQG NEG?

/NO=PROD IS POS
/NO=PROD ]S POS
¢/PROD IS NEG=A MUNUS B TO O

/DOUBLE PRECISION?
/YES=GO TO DEPOSIT
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1461
1462
3463
3464
3445
3486

3467
3472
3471

3472
3473
3474
3475
3476
3477
3520
3524
3582
3593
3524
3505
3506
3507
3549
3511
3542
3543
3514
3545
3516
3517
3529
3521
3522
3523
3524
3525
3526
3527
3539
3531
3532
3533
I5%4

4543
4561
3933
4555
4555
5776}

4564
7240
3924

4563
4561
3927
1027
7740
7042
3073
4555
1036
7710
5310
4552
0236
5323
1037
7041
3925
10836
7040
7430
7001
3824
3926
4544
0024
1067
7650
1375
1879
6567
7041
3071
3933
2932
3034

DIALLD

MULTe,

MULEND,

PFOlV,

pive,

Dlvaa,

vV2a3

FSTEP
GETOP
NCA
INCOP
INCOP
JMP

ENTER
STA
a]of }

FSTEP
GETOP
DCA
TAD
SPA CLA
cMA
DCA
INCOP
TAD
SPA CLA
JMP
LOADA
FACFR
JMP
TAD
€14
DCA
TAD
CMA
SZL
1AC
0CA
DCA
LOADD
AREG
TAD
SNA CLA
TAD
TAD
LSHFT
ClA
DCA
DCA
DCA
NCA

6=APRe?2

MQLSW

DEP

MDFLAG

AMSHW
AEXT

SHFLAG

(34
SHFCNT

SHREG
MQLSW
MQMSW
MQEXT

13137 PAGE 5@

/SYEP TO STATE 3
/QUTBRK USING CP ADDR
/MB T0O MOLSW

/INC QP ADBR

/GO TO DEPAS!Y

/ENTER DIVIDE
/SET MULT, DIV, FLAG

/STEP T0 SYATE 0
/0UTSRK USING OP ABDR
/MB TQ BMSW

/MB@ YO OP SIGN
/INC QP ADOR
/GET FAC MSW
/1S FAC LT 27
/YES

/NO=FAC T0 A

JCOMPLIMENT FAE T0 A

/A%y Y0 O AND O t0 A IS
/EQUAL TO THE 25 COMPLIMEN?
/0F THE FAE T0 A

/THIS COMPLETES MINYS
/GLEAR A EXT
/SYNC O REGISTERS

/OPERATOR SELECTED SWIFT COUNT?
/NOee34 YO SHIFT CNTR
/YES=aSHFCNTs=@ IF NOT USED
/LOAD FPP SHIFT REG

/CLEAR MQ REG
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/ FPP FLOWS nlaLig vo23 6=APRe72 13137  PAGE 51
3535 4563 ive, FSTEP /STEP T0 STATE 1
3536 4561 GETOP /0UTBRK USING OP ADDR
3537  223p ACA BLSW /MB TQ BLSM
3547 3031 nCA BEXT /CLEAR 3 EXT
3541 4544 LOADO /B T0 O
3542 7027 BREG
3543 1021 TAD OMSW /0807
3544 764D SZA CLA
3545 5360 JMP 13 /NO
3546 1022 TAD OLSW /0=2?

3547 7640 SZA CLA
3550 5360 JMP XY, /NO
3581 1953 TAD PSTAY /YES=eSET BIVIDE BY # BIT
3552 0374 AND (7377 /SAVE OTHER BITS
3583 1373 TAD (400
35%4 3p53 DCA PSTAT
3585 4525 TRACE /TRACING PROGRAM?
3556 2231 DIV /YES=aDIV]IBE BY ZERO
3557 s5772/ JMP EXiY /G0 TO EXI?
3560 4544 LOADO /A TO O
3581 0024 AREG
NPAGE

3562 5774 JMP 1 (,«20087600
3571 3600
3572 2427
3573 02400
3574 7377
3575 0034
3576 2052
3577 4251

3400 PAGE
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3670
2521
3672
3673
3604
3605
3676
3627
3610
3611
3612
3643
3614
3615
3616
3617
3620
3621
3622
3623
3624
3625
3626
3627
3630
3631
3632
3633
3634
3635
35636
3637
3640
3641
3642
3643
3644
3645
3646
3647
3650
3654
3652

4563
1273
7749
5214
1032
7043
3032
1027
7949
7432
7901
327
1071
7650
5303
7300
1025
1030
3063
7430
7001
7100
1024
1027
362
70842
70812
3193
1034
7004
1103
3034
1033
7084
3933
1032
7004
3832
1103
7640
5253
4270
5255

Dl1ALI®

nlve,

DIVIAE,

vees

FSTE
TAD
SPA
JMP
TAD
ClA
DCA
TAD
CMA
SZL
1AC
DCA
TAD
SNA
JMP
CLA
TAD
TAD
DCA
SZL
1AC
chb
TAD
TAD
DCA
RTR
RTR
DCA
TAD
RAL
TAD
5CA
TAD
RAL
DCA
TAD
RAL
0CA
TAD
SZA
JMP
JMS
JMP

p

CLA

Cha
cLl

CLA

6w A\PRu?2

FLAGY

DIVIDE
BLSW

BLSW
BMSW

BMSW
SHREG

ENDOIV

ALSW
BLSW
TLSW

AMSW
BMSW
TMSW

Tl
MQEXT

T
MQEXT
MALSW

MQLSW
MAMSW

MQMSW
T

' *3
OLEFT
1 43

13137 PAGE 52

/STEP TO0 SYATE 2

/GET OP SieN

/0P SIGN=Q?

/NO

/NEGATE B SO TWAT AN

/ADD WILL WORK IN BOTH
/CASES SINCE THWIS EOMPUTER
/D0ES NQT WAVE A SUBTRACT
/INSTRUCTION

/CHECK SHIFT REG FOR ZERO

/NO DIVIDE IF SH REG » 2
/A MINUS QR PLUS B

+/T0 TEMP REG FOR

/TRIAL SUBTRAC?

/01D LSW QVERFLOW?
/YES=wADD LSW OVERFLOW

/SAVE CARRY ouf
/IN BIT 27

/SAVE CARRY oUut
/MO(N) TO MQ(N»1)

/CARRY OUT TO MQt2¥)

/END OF SHIFT MQ

/CARRY QUTa1?
/YES e LOAD O
/NO = SHIFT 0
/END OF SHIFT ©



A, A,

/ FPP FLOWS J1ALI2 v@a3d 6-APRe72 13137  PABE 53
1653 4544 .0ADO /CARRY QUT s @
3654 762 TREG /L0AD ©
3655 2071 152 SHREG /JEC SHFT ENTR
3656 741D SKP /SHFT CNYTR NOT = 2
3657 5323 JMP ENDDIV /8.C,%8 END OF Divior
3680 1103 TAD T
3561 7640 SZA CLA /CARRY QUT = 1 ?
3662 427p JMS OLEFT /YES e SHIFT 0
3643 4559 LOADA /0 10 A
3664 2021 OREG
36865 1923 TAD 0EXT /0 EXT T0 A EXT
3666 3026 DCA AEXT

3667 5214 JMP DIVIDE /CONT, DIVIDE UNTIL SE.ap




/ FPP FLOUS

26732
3671
3672
3673
3674
3675
3676
3677
3700
3701
3722

3723
3724
3725
3786
3707
3710
3741
3742
3743
3744
3715
3716
3717
3720
3724
3722
3723
3724
3725
3726
3727
3730
3731
3732
37313
3734

3735
3736
37%7
3742
3741
3742
3743
744
1745
X746

o

\

]

20ag
1923
7134
3923
1022
7004
3p22
1024
72024
3221
5670

4546
2932
1034
3831
4573
3876
4544
2027
1852
7780
5347
1021
7720
5331
4335
1083
#9377
1376
3953
4525
2241
57751
4544
pR27
4335
5774/

2020
1036
7124
7220
1073
7530
7862
7532
4577
8735

DIALLC

0LEFT,

ENDDIYV,

plve,

QUONEG,

vVa23

4]

TAD
RAL ChL
ncA
TAD
RAL
ncA
TAD
RAL
DCA
JMP

LOADB
MQREG
TAD
DCA
CLRA
DCA
L0ADO
BREG
TAD
SMA CLA
JMP
TAD
SMA CLA
JMP
JMS
TAD
AND
TAD
DCA
TRACE
pivov
JMP
LOADO
BREG
JMS
JMP

)
TAD

cLL RAL
cLA

TAD

SPA SE|
CMA CML
SPA SZ|
AMBO
JMP 1

6eAPRw72

CEXT

OEXT
OLSW

OLSW
OMSHK

OMSW
OLEFY

MQEXY
BEXY

CARYIN

COMREG

FLOLV
OMSW
DIveC
QUONEG
PStAY
(7877

(200
PSTAT

EXIT

QUONEG
OVEND

ACMSW

FLAGY

QUONEG

13137  PAGE 54

/GET EXT i
/SHIFT LEFY AND INSERT ZERD

/GET LSW
JSHIFY LEF? AND INSERT LINK

/GET MSH )
/SHIFT LEFY AND INSERT LINK

/RETURN

/YES = MQ 0 B
/LOAD EXTENSION

/ZERD T0 A )
/GLEAR CARRY IN FPF
/B 100

/GET COMMAND REGISTE®
/FIXED POINT MODE ?
/NO « GO TO FLOATING DIVIDE

/0 LESS THAN 2?

/NO==GONTINVE

/A = B IF QUOTIENT 1S NEGATIVE
/GET STATUS REG

/SAVE OTHER BiTS

/SET FRAC OVERFLOW BEY

/TRACING PROGRAM? _
/YESSDIVIDE F'P, QVERFLOW
/G0 T0 EX]?

/B Y0 0 IF SIGNS ARE LIKE

/A = B IF QUOTIENT IS NEGATIVE
/G0 TO DEPOSIT

/GET FAC MSW

/SAVE SIGN

/GET QP SIGN

/0P SIGN » FACtO)Y?

/NO=A MINUS B YO O
/RETURN

BN

.



/ FpP FLOWS

3747
3732
3751
X782
1753
3754
1785
3756
3787
37640
3761
3762
1743
37464
3745
3746
3747
3778

3772
3773
1774
3775
3776
3777

4553
4545
1221
773e
5356
47734
2071
4544
ag27
1036
7184
7222
1873
7930
7062
7532
4577
s7724

4020
4251
4287
2427
220D
7577
4000

D1ALLD

FLDIv,

voas

BECO
nECO
TAD
SMA
JMP
JMS
182
LOAD
BREG
TAD
CLb
cLA
TAD
SPA
cMA
SPA
AMBO
JMP

PAGE

P
p

cha

0

RAL

SZ|,
CML
SZ|

6o APRu72

OMSW

1 +3
RARSB
SKREG

ACMSW

FLAGY

DIvV3

-

13137 PAGE 55

/0EC OP ADDRESS
/DEC QP ADNR

70 LT 22

/NO

/YES » SHIFY B RIGHT 1 PLACE
/INC SHFT ENTR

/B TO O IF SIGNS ARE LIKE

/GET FAC MSW
/SAVE SIGN

/GET OP SI6N
/0P SIGN=sFAC(D)?

/NO=A MINUS B Y0 O
/GO TO STATE 3




/ FPP FLOMWS

422
4pay
4272
4973
4p04
4985
4286
4pa7

4p10
4p11
4p12
4913
4p14
4p45
4016
4917
4p20
4pay
4p22

£

4563
4561
3033
3032
3034
4555
4555
57777

4564
4563
4573
1051
2376
3925
4546
2265
4576
4543
2021

DlALLD

2IV3,

DVEND,

FLOX,
Loxy,

vaaes

FSTEP
GETOP
DCA
nCA
0CA
INCOP
INCOP
JMP

ENTER
FSTEP
CLRA
TAD
AND
DCA
LOADB
XPADR
APBO
LOADOP
OREG

6eAPRe?2

MQLSW
MAMSW
MQEXT

DEP

PIR

(7
ALSW

13137 PAGE 56

/STEP TQ STATE 3
/0UTBRK USING OP ADDR
/MB TO MOLSW

/CLEAR MQ MSW

/CLEAR MO EXT

/INC QP ADDR
/GC TO DEPOS!Y

JENTER (DX
/STEP 10 STATE 1
/0 TO AMSW

/GET INSTRUCTION

/X2 ADDR Tto B

/A PLUS 3 10 0
/0 T0 OP ADDR

T

‘\,/”



—_—

/ FPP FLOWS DlALi® V223 6eAPRR72 13137  PAGE 57
4223 4553 L0Xx2, FSTEP /STEP TQO STATE 2
4324 4569 GETPC JOUTBRK USING FPC
43225 3025 OCA ALSW /MB TO ALSW
4226 3024 NCA AMSW /7 TO AMSH
427 4553 INCPC /INC FPC
4230 4544 L.OADO /A T0 O
4g31 2024 AREG
4p%2 4563 LDOX3, FSTEP /STEP TQ STATE 3
4p33 1922 TAD OLSH
4934 4537 PYTX /0 LSW TO INDEX REG
4935 5775/ JMP FEYCH /G0 7O FETCH
4936 4564 FALN, ENTER /ENTER ALN
4g37 4563 ALNL,  FSTEP /STEP TQ STATE 1
4249 3024 DCA AMSW /8 TO AMSHW
4p4y 1951 TAD PIR /GET INSTRUCTION
4pe2 0376 AND (7
4243 3925 DCA ALSW /FIR 9=14 T0 ALSW
4pd4 4546 L0ADB /%@ ADDR T0 B
4045 0065 X@ADR
4p46 4576 APBO /A PLUS B t0 0
4947 4543 LOADOP /0 TO OP ABDR
4p%p 0021 OREG
4p81 4572 CLRB /2 10 B
4982 1p%2 TAD COMREG /GET COMMAND REGISTER
4p%3 7740 SPA CLA /Dy P, MODE ?
4054 5257 JMP V.3 /YES w DO NOT STORE EXPONENT
4p%5 1035 TAD ACEXP /FAC EXP 70 B LSW
4986 4527 STORB /SIGN EXTEND 10 BMSW
4957 4563 ALN2, FSTEP /STEP T0 STATE 2
4p67 1053 TAD PIR /GET INSTRUCTION
4ps1 0376 AND t?
4pe2 7450 SNA /%R
4pe3 5279 JMP +8 /YES = 27 T0 A
4064 1374 TAD (X9 /GEY PROGRAM INDEX REG
4p65 3103 DCA T /INSTEAD OF OUTBRK
4ps6 1503 TAD I T4 /CONTENTS OF X
4067 7419 SKP
4970 1101 TAD D27+1 /GET OCTAL 27
4p71 4539 STORA /MB OR 27 T0 A
4p72 1052 TAD COMREG /GET COMMAND REGISTER
4p73 7710 SPA CLA /0, P, MODE
4pr4 5277 JMP ALN22 /LEAVE EXP ALONE
4p75 1025 TAD ALSHW
4p76 3035 nca ACEXP /MB TO FAGC EXPONEN?
4977 4577 ALN22, AMBO /A MINUS B TO O
4109 1022 TAD oLSH
4101 3971 DCA SHREG /0 TO SHIFT CNTR
4172 4546 LOADB /0 70 B




/ FPP FLOWS

4173
4174
4175
4176
4127
4119
4111
4112
4143
4114
4145
4116
4117
4120

4121
4172
4173
4174
4175
4176
4177

2p21
10231
7712
7042
3873
1373
3225
3024
1873
7649
5322
4577
7418
4576

5772
4200
227
8202
1236
epa7
2852
4200

-
-~

(YN,

vae3

CREG
TAD

SPA CLA
CMA

5CA

TAD

DCA

ncaA

TAD

SZA CLA
JMP
AMBQ
SKP
APBQ

NPAGE
JMP 1

PAGE

6=APRe72

OMSW

FLAGL
(27
ALSW
AMSH
FLAGYL

1 *3

(,«2008760¢0

13137 PAGE 571

/00 YO SHIFT 0 FF

/12 10 ALSW )
/SIGN EXTEND TO AMSW

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

/A PLUS B Y0 Q



)

/ FPP FLOWS

4292
4274
42832
4223
4204
PPYT
4206
4277
4210
4241
4242
4213
4214

4245
4216
4217
4220
4221
4222
4223
4224
4225
4226
4227
4230
4234
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250

4563
1321
77329
5276
4572
5210
4546
793¢
4544
2927
4531
5215
3971

4563
1073
7994
7220
1874
7420
7041
3971
1073
7658
5232
4532
5246
4533
1036
7718
4531
5244
7240
3021
7240
3922
5246
4544
8027
4547
0021
57771

14,12

ALVSI

ALN4,

ALNEND,

vVgeas

FSTEP
TAD

SMA CLA
JMP
ZLR8
JMP
L0ADB
FACFR
LOADO
BREG
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

DCA

JMP
LOADO
BREG
LOADAC
OREG
JMP

6=APR=72

OMSHW
«*3
1 +3

ALN4
SHREG

FLAGY
SHREG
SHREG
FLAGY
'3
ALNEND
FACFR

ALNEND=2
OMSW

OLSW
o3

FETCH

A_—,

13137  2AGE 58

/STEP TO STATE 3
/02s17

/NO

/YES = 2 T0 8B
/FAC FRAC Y0 B
/8 700

/0307

/NO=GO TO STATE 4
/YES=g Y0 SHF? CNTR

/STEP TO STATE ¢

/SAVE SHWFT 0 FF

/GET SHFT CNTR

/ADJUST SHIFT ENTR FOR [SZ

/SHFT O FFap?
/YES .
/NO=SHIFTO UNTIL §°C'sd

/SHIFT B UNTIL S\ C'ee
/GET FAC FRACTION

/0 = 0 AND FAC FR NEG ?
/0 s 9 1%

/NO = B T0 0

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

/LOGICAL 1 TO OLSW
/D0 NOT MOVE B T0 O
/B TO O

/0 TO FAC FRACTION

/G0 TO FETCH




/ FPP FLOWS

4251
4252
4253
4254
42585
4286
4287
4260
4261
4262
4263
4264

4265
4266
4267
4270
4274
4272
4273
4274
4275
4276
4277
4300
4301
43m2
4303
4304
4305
4306
43087
4310
4341

7930
1927
7110
3827
1039
7010
3030
1031
7010
7376
3031
5651

4564
4563
3824
10951
2375
30825
4546
2065
4576
4543
p@21
109%2
7700
5310
4546
2036
3071
4774/
5773/
1035
4527

DIAL1D

RARB,

FATX,
ATXY,

vaa3

TAD
QAR CLL
nCA
TAD
RAR
nca
TAD
RAR
AND
DCA
JMP 1

ENTER
FSTEP
NCA
TAD
AND
DCA
L0ADB
XZADR
APBO
LOADOP
OREG
TAD
SMA CLA
JMP
LOADB
FACFR
DCA
JMS
JMP
TAD
STORB

6=APR=72

BMSW

BMSW
BLSW

BLSW
BEXT

(7400

BEXT
RARB

AMSHW
PIR

ALSW

COMREG
1 v8

SHREG
SEYSTS
ATX4
ACEXP

13137 PAGE 59

/KEEP IT 4 BITS LONG

ZENTER ATX
/STEP Y0 SYATE
/8 TO A MSUW
/GET INSTRUCTION

/FIR9«ll TO ALSW
/X@ ADDR To B

/A PLUS B T0 0
/0 YO OP ABDR

/GET GOMMAND REG
/FLOATING POINT?

/YES )
/NOeFAC FREC TO 8

/0 _TO SHIF? ENTR
/SET PROG STATE 3
/GO TO STATE 4

/FAC EXP 70 B LSW
/SIGN EXTEND 70 BMSW

=



A~

/ FPP FLOWS

4312
4313
4314
4315
4316
4347
4320
4321
4322
4323
4324
4325
4326
4327
4339
4331
4332
4333
4334
4335
4336

4337
4342
4341
4342
4343

4344

4345
4346
4347
43%0
4351
4382
4383

4384

4355

4372
4373
4374
4375
4376
4377

4563
1372
4532
4577
122
3871
4546
2021
1021
7742
7042
3873
1372
3925
3024
1873
7650
5336
4576
7440
4577

4563
1021
7720
5346
3027
3030
5350
4546
2038
4544
ae27
4531
57734
3874
5773/

7e27
4409
6344
pp07
7420
1236
4429

D1AL1D

ATX2,

ATX3,

va23

FSTEP
TAD
STORA
AM30
TAD
DCA
L0ADB
OREG
TAD
SPA CLA
CMA
DCA
TAD
DCA
DCA
TAD
SNA CLA
JMP
APBO
SKP
AMBO

FSTEP
TAD

SMA CLA
JMP

DCA

BCA

JMP
LOADB
FACFR
LOADO
BREG
SQEZ
JMP

DCA

JMP

PAGE

6eAPRe?2

(27

OLSH
SHREG

OMSW

FLAGY
(27
ALSHW
AMSW
FLAGY

3

OMSW

Lo
BMSW
BLSW
1 *3

ATX4
SHREG
ATX4

A_—
13137 PAGE 68

/STEP TO STATE 2

/27 TO ALSW « 8 TQ AMSW
/A MINUS B TO O

/0 YO SHIF? CNTR
/0 TO B

/GET SIGN oF 0

/08 YO SHFY 0 FF

/727 70 ALSW
/8 TO AMSW

/SHFT O FFut?
/NO
/YES=A PLUS B T0 O

/A MINUS B TO0 O

/STEP TO STATE 3

+,002311
/NO
/YES=Q T0 B

/FAC FRAC t0 B

/B T0 0

/70927 )
/NO=GQ T0O STATE 4

/YES=eB TO SHFT ENTR
/GO TO STATE 4




/ FPP FLOWS cl1ALL2

4499
4421
4402
4403
4404
4495
4426
4427
44190
4411
4442
4413
4414
4415
4416
4417
4429
4421
4422
4423
4424

4425
4426
4427
4430
4431
4432
4433

4563 ATX4,
1073
7640
5224
1071
7043
3971
4533
1036
7710
4531
5221
7242
3021
7240
322
5225
4544 ATX4a,
2927
7440
4532

4563 ATXS,
1822
3005
1022
4537
4570
57774

vaes

FSTEP
TAD

SZA CLA
JMP

TAD

cla

DCA
SHFTB
TAD

SPA CLA
SQEZ
JMP

STA

DCA

STA

DCA

JMP
LOADO
BREG
SKP
SHFTO

FSTEP
TAD
DCA
TAD
PUTX
CMEME
JMP

6eAPRe72

FLAGY

ATXS5=1
SHREG

SHREG
FACFR

ATX4A
OMSW

OLSW
ATX5

OLSW
EMEM
OLSW

FEtCH

13137  PAGE 61

/STEP TQ SYTATE 4
/GET SHIFT O FF

/SHIFT 0 FFP =19

/YES

/NEGATE SHIFT ENTR FOR [SZ

/SHIFT B UNTIL S'.C\=2
/GET FAC FRACTION

70 s @ & FAC FRAE NEG ?
/0 = 2 1?

/NO « B 0 0

/LOGICAL L TO OMSH

/LOGICAL 1 TO OLSW
/G0 TO STAYE 5
/B TO O (STATE 4a1)

/SHIFT 0 UNTIL S'.C' a8

/STEP 7O STATE §
/SIMULATE INBRK USING
/PROGRAM MEMORY

/PUT OLSW IN PROG INDEX REG
/COMPARE MEMORY
/G0 TO FETEH



-~

/ FPP FLOWS

4424
44135
4436
4437
4443
4441
4442
4443
4444
4445
4446

4447
4452
4451
4452
4483
44%4
4485
4486
4487
4440
4481
4462
4463
4464
4465
44686
4467
4470
4471
4472

4564
4563
224
10251
2376
30225
4546
@645
4576
4543
2021

4563
1051
2376
1375
3103
1523
4527
4544
2027
3971
10582
7710
5270
1101
3935
1035
3033
7240
3004
57741

DIALLD

FXTA,
XTAL,

XTA2,

vg2a3

ENTER
FSTEP
NCA
TAD
AND
DCA
LOADB
XQ@ADR
APBO
LOADOP
OREG

FSTEP
TAD

AND

TAD

DCA

TAD
STORB
LOADD
BREG
DCA

TAD

SPA CLA
JMP

TAD

DCA

TAD

DCA

STA

DCA

JMP

6=APRe72

AMSW
PIR
(7
ALSW

PIR
(7
(X2
T
T

SHREG
COMREG

Lo8
D27+4
ACEXP
ACEXP
MQLSW

MDFLAG
DEP

=,

13137 PAGE 62

ZENTER XTA
/STEP TQ STATE 1
/0 TO AMSW
/GET INSTRUCTION

/FIR9s1L TO ALSW
/X2 ADDR 76 8

/A PLUS B Y0 O
/2 T0 OP ADDR

/STEP TO STATE 2
/GET [NSTRUCTION

/COMPUTE INDEX REG ADDR

/GET PROG INDEX REE INSYEAD

/QF OUTBRK

/MB TO BLSW = SIGN EXTEND TO BMSW
/8 700

/0 TO SHIF? COUNTER

/GET COMMAND REGISTER

/D P, MODE 1?

/YES . LEAVE EXPONENT ALONE

/27 70 FAC EXP

/FAC EXP TO MQ LSW

/4 TO MULTIPLY « D!V!n! FLAG
/FOR USE IN DEPOSI?

/GO TO DEPOSH?




/ FPP FLOWS

4473
4474
4475
4476
4477
4592
4581
4502
45023
4504
4505
4526
4527
4540
4541
4512
4513
4544

4545
4516
4547
4520
4521
4522
4523
4524
4525
4526
4527
4530
4534
4532
4533
4534
4535
4536
4537

4564
4563
1951
8373
7110
7812
3025
30924
4546
2065
4576
4543
2021
7240
3021
7042
3022
5315

4563
1051
0372
7640
5330
4557
3025
3024
4544
9024
5334
4584
4557
7650
4571
4531
5340
4553
5354

DIALLIZ vee3

JXN)
JXNT,

JXN2,

JXN2A,

ENTER
FSTEP
TAD

AND

CLL RAR
RTR

DCA

DCA
LOADB
X2ADR
APBO
LOADOP
OREG
CMA
DCA
CMA
DCA
JMP

FSTEP
TAD

AND

S2A CLA
JMP
GETX
DCA

DCA
L0ADO
AREG
JMP
INCX
GETX
SNA CLA
CLRO
SQEZ
JMP
INCPC
JMP

6=APRe72

PIR
(78

ALSHW
AMSW

OMSW

OLSW
JXN2

PIR
(100

JXN2A

ALSH
AMSW

JXNJ
JXNEND

13137 PABE 63

JENTER JXN

/STEP YO STATE 1

/GET INSTRUCTION

/EXTRACT BITS 6e8

/FI1R6=B TQ ALSW
/X3 ADORESS T0 B

/A PLUS B Y0 @
/0 T0 OP ADDR

/LOGICAL L T0 O

/STEP TQ STATE 2

/GEY INSTRUCTION
/EXTRACY BIT 5§

/FIR 5%

/YES o
/NC=OUTBRK USING 0F ADDR
/MB TO ALSW

/0 TO AMSW

/4 TO O

/REQUEST INC BRK (XsXel)
/GET X REG

/QVERFLOW?

/YES = LOGICAL @ YO O
/SKIP IF Quo

/0 NOT EQUAL @

/INC FPC

/G0 TO FETEH

~

N
N



-~

/ FpPP FLOWS D1ALLD

4547
4543
4542
4543
4544
4545
4546
4547
45879
4551
4552
4533

4554

4572
4573
4574
4575
4576
4577

4563 JXNZ,
456¢
3025
19251
2376
3024
4544
3024
4543
2021
4542
2044

577714 JXNEND,

2120
2279
2052
2209
opo7
1236
4629

Vg3

FSTEP
GETPC
DCA
TAD
AND
DCA
LOADO
AREG
LOADOP
OREG
LOADPC
OPADR

JMP

PAGE

beAPR=72

ALSW
PIR
(7
AMSW

FETCH

A,

13137 PAGE 64

/STEP TQ STATE 3
/QUTBRK USING FPr~
/MB Y0 ALSW

/GET INSTRUCTION

/FIR%e11 TO AMSW
/A 10 0

/0 10 OP ADDR
/0P ADDR T0O FPC

/G0 TO FETECH
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/ FPP FLOWS

4672
4521
44522
4623
4o 34
4675
4626
4677
4612

4611
4642
46T
4614
4645
4616
4617
4620
4621

4622
4623
4624
4625
45626
4627

4630
4631
4632
4633
4634
4635
4636
4637
4640
4641

4544
4543
4546
2054
4544
2027
4543
2021
4555

4563
4560
325
1851
02377
3024
4353
4544
2024

4563
1041
2377
1376
3006
4555

4563
1942
3207
4565
4567
4543
#0921
4542
PP44
5775/

DlALLR

JSR,
JSRL,

JSR2,

JSRI,

JSR4,

VR3a3

ENTER
FSTEP
LLOADR
PBASE
LOADO
]REG
LOADOP
OREG
INCOP

FSTEP
GETPC
DCA
TAD
AND
DCA
INCPC
LOADO
AREG

FSTEP
TAD
AND
TAD
DCA
INCOP

FSTEP
TAD
DCA
DECOP
CMEMF
LOADOF
OREG
LOADPC
OPADR
JMP

6=APRe72

ALSW
PIR
(7
AMSW

PFPC
(7
(1030
MMEM

PFPCe
LMEM

FE?CH
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/ENTER JSR
/STEP TO STATE 1
/PO ADDR T8 B

/8 10 O

/0 TO OP ADDR
/INC QP ADDR
/STEP TO STATE 2
/QUTBRK USING FPC
/MB TO ALSW

/GET INSTRUCTION
/F1R9ell YO AMSW

/INC FPC
/h 700

/STEP T0 STATE 3
/GET FPC FIELD BiTS

/SEE JMK STATE 3ai
/SIMULATE INBRK
/INC OP ADBR

/STEP T0 STATE 4
/SIMULATE INBRR

/0EC OP ADOR FOR COMPARE
/COMPARE MEMORY

/0 TO OP ABDR

/0P ADR 70 FPC

/G0 TQ FETEH




/ FPP FLOWS

4642
4643
4644
4645
4646
4647
46%0
4651
4652
4683
4684
4685

4656
4687
4660
4664
4682
4643

4664
4645
4666
4667
4670
4674
4672
4673
4674
4675

4775
4776
4177

~om

4564
4563
4560
3g25
1851
2377
3024
4553
4544
2024
4543
7924

4563
1041
2377
1376
3086
4555

4563
1042
3g07
4565
4567
4585
4535
4542
Po44
87751

1236
1030
gee?
5002

dlAL{R

JSA,
JSA2,

JSAZ,

JSA4,

veas

ENTER
FSTEP
GETPC
DCA
TAD
AND
DCA
INCPC
LOADO
AREG
LOADOP
OREG

FSTYEP
TAD
AND
TAD
DCA
INCOP

FSTEP
TAD
DCA
DECOP
CMEMF
INCOP
INCOP
LOADPG
OPADR
JMP

PAGE

6= APRe?Y2

ALSHW
PIR

AMSHW

PFPC
(7
(1030
MMEM

PFPCeL
LMEM

FETCH

13137 PABE 67

JENTER JSA
/STEP 70 SYATE 2
/QUTBRK USING FPC
/MB TO ALSW
/GEY [NSTRUCTION

/F1R9«11 TO AMSW
/INC FPC
/A 70 0

/0 70 OP ABDR

/STEP TO STATE 3

/SEE JSB STATE Jewi

/FPC F,B,

/JAR 1038 « JUMP ALWAYS
/SIMULATE INBRK t0 PROG MEMORY
/7INC OP ADOR

/STEP T0 STATE ¢

JGET FPC

/SIMULATE INBRK

/DEC OP ADSR FOR GOMPARE
/COMPARE MEMORY FRACTION
/RESTORE QP ADOR
ZING OP ADBR (STAtE 4e2)
/0P ADOR To FPE

/G0 TO FETCH

™,



/ FPP FLOWS

5270
5g21
5222

5p@3
5274
5225

5006
5227
5910

5g11
5g42
5g13

5014
3p15
5016

5017
5020
5p21

5g22
523
Sp24
5p25
5026

5p27
5930
5031
5p32
5033
5034
5835
5836
5037
5p49
5041
5p42
5043
5044

4536
5245
5227

4534
5227
5245

4535
5227
5245

4536
5227
5245

4534
5245
5227

4535
5245
5227

7300
ip21
7709
5245
5227

4564
4563
4560
3025
1951
2377
3024
4544
7024
4543
2021
4542
2044
57761

JGE,

JoEy

JNE,

JeT

J6T,

JAL

JTRUE,
JYRUEL,

v283

SAEZ
JMP
JMP

SALZ
JMP
JMP

SAGZ
JMP
JMP

SAEZ
JMP
JMP

SALZ
JMP
JMP

SAGZ
JMP
JMP

CLA CLL
TAD
SMA CLA
JMP
JMP

ENTER
FSTEP
GETPC
DCA
TAD
AND
DCA
LOADO
AREG
LOADOP
OREG
LOADPC
OPADR
JMP

6w AFRe72

JFALSE
JTRUE

JTRUE
JFALSE

JTRUE
JFALSE

JTRUE
JFALSE

JFALSE
JTRUE

JFALSE
JTRUE

OMSW

JFALSE
JTRUE

ALSHW
PIR
(7
AMSW

FETCH

—_—
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/FAC=2?
/NO
/YES

/FAC GT ORs2?
/YES
/NO

/FAC LY OReg@?
/YES
/NO

/FACaQ?
/N0
/YES

/FAC LT a7
/NQ
/YES

/FAC 6T 27
/NO
/YES

/GET Q SIGN
/1S 0 NEG
/NO

/YES

/ENTER JMP CONDITION TRUE
/STEP TO STATE 4

/QUTBRK USING
/MB TO ALSW

PFE

/GET INSTRUCTION
/FIR9wil TO AMSW

/A 70 0
/0 TO OP ABDR

/0P ADDR T0 FPC

/GO TO FETCH




/ Fpp FLOWS DIALL2 V203 6=APR=T2 13137 PAGE 69

5245 4564 JFALSE, ENTER /ENTER JMP CONDITION FALSE

5246 4553 INCPC /INC FPC

5247 57764 JMP FETCH /G0 TO FETCH

5353 4564 JAC, ENTER JENTER JAC

5251 4563 JACL, FSTEP /STEP T0O STATE ¢

5p%2 4546 LOADR /FAC FRAC 0 B

5953 7936 FACFR

5p%4 4544 LOADO /B TO O

5955 0027 BREG

5g%56 4543 LOADOP /0 TO OP ADDR

5987 92021 OREG

Spes 4542 LOADPC /0P ADDR TO FPC

5061 0044 DPADR

Sge2 57764 JMP FETCH /G0 TO FETEH

5063 4564 FSTF, ENTER JENTER STF

5g64 1052 TAD COMREG

5g85 0375 AND (3777 /RESET D,P’ MODE FP

5gs6 3082 DCA COMREG

5367 5776/ JMP FETCH /G0 TO FETEH

5p78 4564 FSTD, ENTER /JENTER ST0

Sg71 1082 TAD COMREG

5p72 7104 CLl RAL

5073 7130 STL RAR /SET D,P, MODE FF

5p74 3052 DGA COMREG

575 8776/ JMP FETCH /GO TO FETEM

Sp%6 4564 FNEG, ENTER JENTER NEG

Sg77 4563 NEGY, FSYEP /STEP T0 STATE &

S100 1036 TAD ACMSW

5101 7040 CMA

sim2 3024 DCA AMSW /COMPLIMENY FAC FRAC

S403 1037 TAD ACLSW /70 A

5104 7040 CMA

5105 3025 DCA ALSW

5106 4544 LOADO /A T0 0

5107 0024 AREG

5110 4554 INCOR /%4 100

5141 4547 LOADAG /0 TO FAC FRAC

5112 0021 OREG

5113 5776/ JMP FEYCH /G0 TO FETEH

5114 4564 FNORM, ENTER ZENTER FNORM

5115 4563 NQRM4, FSTEP /STEP TO STATE 1

5116 4546 LOADR /FAC FRAC %0 B

5117 2036 FACFR

5120 4544 LOADO /B 10 0

5121 0927 BREG

5122 1035 TAD ACEXP /FAC EXP TO MQLSW

5123 3033 DCA MOLSW

€124 3271 nCA SHRES /2 TO SHIFT CNTR

5125 5774/ JMP DEP /G0 TO DEPAS!IT
ﬂ\ £ N

o/ u )
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/ FPP FLOWS SlAc1z V223 SwAPRe?2 13137  PABE 70
5126 4564 FPAUSE, ENTER Z7ENTER PAUSE
5127 4563 PAUS?, FSTEP /STEP Y0 STATE 1
5130 4773/ JMS TYP /TYPE FPP PAUSE
5131 2161 TPAUSE
5132 0pop 2
5133 1126 TAD STEPSW /SAVE SINGLE STEP SWITCH
5134 31083 nCA T1
5135 7242 STA
5136 3108 DCA STEPSK /SET SINGLE STEP SW
5137 1105 TAD CSTATE
5140 02372 AND (377 /RESET PROG MAJOR STATF
5141 3105 DCA CSYATE
5142 4563 PAUSY, FSTEP /WA]T FOR OPERATER
5143 1103 TAD T1 /RESTORE SINGLE STEP SWITCH
5144 3106 DCA STEPSW
5145 4555 FPST /RESTARY Fpp
5146 7002 NOP
5147 5776/ JMP FEYCH /G0 TO FETEH
5180 4564 FCLA, ENTER ZENTER CLA
5151 3036 DCA ACMSW /8 TO FAC
5152 3037 DCA ACLSW
5483 108%2 TAD COMREG /GET YHE COMMAND REGISTER
5184 7700 SMA CLA /0,P, MODE ?
5185 3935 DCA ACEXP /NO = CLEAR THE AC EXPONENT
5186 5776/ JMP FETCH /G0 TO FETOH
5187 4564 SETB, ENTER /ENTER SEY BASE
5160 4583 SETBY, FSTEP /STEP T0 STATE 1
5161 4569 GETPC /QUTBRK USING FPE
5162 30%5 DCA PBASE#4 /MB TO P2 KDOR
5163 1051 TAD PIR /GET INSTRUCTION
5164 0377 AND (7
5165 3054 DCA PBASE /FIR9=11 Y0 PO F'B',
5146 4553 INCPC /INC FPC
51687 5776/ JMP FEYCH /G0 YO FETEH
5172 2377
5173 7313
5174 2052
5175 3777
5176 1236
5177 ¢gay

5220 PAGE




/ FPP FLOWS

5222
5221
5222
5273
5224
5205
5276
5227
5210
5211

5212
5213
5214
5215
5246
5247
s220
5221
5222
5223
5224

5225
5226
s227
5232
5231
J232
3233
5234

5235
5236
5237
5240
5241
5242

5243
5244
5245
5246

45464
4563
4562
2366
1951
2377
3065
4553
45431
57764

4564
4563
3024
1051
2377
3925
4546
2065
4576
4543
2p21

4563
1054
28377
1957
3103
1583
3030
327

4563
4560
30925
3p24
4553
4576

4543
1922
4537
5776/

. DIAL1D

SETX,
SETXY,

ADDX,
ADDX1,

ADDX2,

ADDXS,

ADDX4,

vVeas

ENTER
FSTEP
GETPC
nCA
TAD
AND
DCA
INCPC
MOVEX
JMP

ENTER
FSTEP
DCA
TAD
AND
DCA
LQADB
X@ADR
APBOQ
LOADOP
OREG

FSTEP
TAD
AND
TAD
DCA
TAD !
DCA
DCA

FSTEP
GETPC
DCA
DCA
INCPC
APBO

FSTEP
TAD
PUTX
JMP

6=APRw?2

XOADR#Y
PIR

t7
X@ADR

FETCH

AMSH
PIR
(7
ALSW

PIR

PXP
Ti
T1
BLSW
BMSW

ALSW
AMSW

oLSW
FEYCH

13137  PAGE 7%

/ENTER SET X
/STEP TO STATE 1
/OQUTBRK USING FPE
/MB TO X2 ADDR
/GET INSTRUCTION

/FIR9«41 TO X2 FB'
/INC FPC

/SET PROGRAM INDEX REGS
/G0 TO FETEH

ZENTER ADDX
/STEP TO STATE 1
/@ T0 AMSW
/GET INSTRUCTION

/FIR9s11 TO ALSW
/X8 ADOR To B

/A PLUS B T0 O
/0 T0 Op ABDR

/STEP T0 STATE 2

/GET PROGRAM INDEX REG INSTEAD
/0F OUTBRK USING OF ADOR

/MB TQ BLSW
/0 TO BMSHW

/STEP T0 STATE 3
/QUTBRK USING PPE
/BM TO ALSW

/8 TO AMSW

/INC PFC

/A PLUS B 0 O

/STEP TO STATE 4

/0 LSW TO ¥ REG
/G0 TO FETEH




-

/ Fpe FLOWS

5247
5252
5251
5252
5253
5254
5255
5256
5257

5260
5261
5262
5263

5264
52645
8266
5267
5270
5271
5272

5273
5274
3275
5276
5277
5300
5304
53022

53023
5304
5325
5386

53087
5310
5311
5312
5313
5314
5345
5316

5376
5377

4564
45563
1052
7718

5260

1835
3205
4572
4555

4563
1036
3g86

4555

4563
1037
3g07
4565
4587
4555
5776/

4564
4563
1052
7740
5303
4561
3935
4555

4563
4561
3024
4555

4563
4561
3025
4544
2824
4547
2921
57767

1236
cea7
5400

DlALLD

FSTA,
STAz'

STAY,

STA2,

FLDA,
LDAR,

LDAL,

LDAZ,

V333

ENTER
FSTEP
TAD

SPA CLA
JMP

TAD

NCA
CMEME
INCOP

FSTEP
TAD
DCA
INCOP

FSTEP
TAD
DCA
DECOP
CMEMF
INCOP
JMP

ENTER
FSTEP
TAD

SPA CLA
JMP
GETOP
BCA
INCOP

FSTEP
GETOP
DCA

INCOP

FSTEP
GETOP
DCA
LOADO
AREG
LOADAC
OREG
JMP

PAGE

6=APR®72

COMREG

STAL
ACEXP
EMEM

ACMSW
MMEM

ACLSW
LMEM

FEYCH

COMREG
LDAL
ACEXP

AMSW

ALSW

FETCH

-
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/TYPE ENTER FSTA

/STEP TO MAJOR STATE 0
/GET COMMAND REGISTER
/0, P, MODE ? )

/YES = GO TO STATE 4
/INBRK USING OP ADDR
JFAC EXP TO MB _
/COMPARE MEMORY EXPONENT
/INC OP ADBR

/STEP TO MAJOR STATE 1
/INBRK USING OP ADDR
/FAC MSW T0 MB

/INC OF ADDR

/STEP TO MAJOR STATE 2
/INBRK USING OP ADBR
/FAC LSW TO MB _
/DEC OP ADBR FOR COMPARE
/COMPARE MEMORY

/RESTORE 0P ADBR

/G0 TO FETCH

/TYPE ENTER LDA

/STEP TO STATE ¢
/GET GCOMMAND REGISTER
/Ry P, MODE ?

/YES = GO T0 STATE &
/0UTBRK USING BP ABDR
/MB TO FAQ EXP

/STEP Y0 MAJOR STATE 1
/QUTBRK USING OP ABDR

/STEP TO MAJOR STATE 2
/OUTBRK USING 6P ABDR

/A 70 0
/0 TO FAC PRAC




/ FP® FLOWS DlALiE V@23 6=APRa?2 13137  PAGE 73

/  MIN] RQUTINES (TR3)

5472 2022 FCLR, 2 /CLEAR FPP AND PROGRAM REGS
S421 6552 FRICL /CLEAR FPP

5402 1377 TAD (CLRT =i /GET ADDRESS OF TARLE
5423 3010 DCA 12

5424 3105 nca CSTATE

5425 14410 FCLRA, TAD ! 1@ /GET ADDRESS

5476 7450 SNA /END QF TABRLE?
5437 5600 JMP 1 FCLR /YES=EX]T

5418 3041 DCA 11 /NO=SAVE ADDRESS
5411 1410 TAD ! 12 /GET GCOUNT

S412 3247 DCA CLRCT /SAVE COUN?T

5443 3441 DCA ! 11 /CLEAR LOCATION
5414 2217 152 CLRCY /END?

5415 5243 JMP v =2 /ND ~
%446 5205 JMP FCLRA /YES=GEY NEXT ADOR
%447 0000 CLRCY, @

420 0029 CLRT, REGS /ADDR OF FPP REGS
5421 7760 -20

5422 20980 ? )
5423 0020 INCL, @ /INCREMENTY 0P ADOR
8424 7308 CLA CLlL

5425 2045 1s2 OPADRe{ /0P ADDR

85426 74%p SKP

5427 2044 1Sz OPADR /0P FLD

5430 7000 NOP

5431 5623 JMP INCL /RETURN

5432 0Q02 {NC2, 2 /INCREMENT FPC
%433 7380 CLA CLL ,

5434 2042 152 PFPCes /FPC ADDR

5435 7440 SKP .

5436 2041 152 PFPC /FPC FIELD

5437 7000 NQP ‘

%447 5632 JMP 1 INC2 /RETURN

5441 02000 INCI, @ /INCREMENT ADRS
5442 7300 CLA CLL

%443 2050 152 PARPTSY /APT ADDRESS

5444 7410 SKP

5445 2047 182 PAPT /APT FIELD

S446 7000 NOP

5447 5641 JMP 1 INE3 /RETURN



/

MIND RQUTINES

5452
5451
5452
5453
5454
5455
5456
5457
5460
5461
5462
5463
5464

5445
5486
5447
5470
5474
5472
5473
5474
5475
5476
5477
Ssep

5504

5576
5577

(123)

222¢
7232
6565
3324
1321
7044
1282
7652
5650
1259
47764
2025
5652

20090
1221
7529
5276
7124
76490
5276
1822
7648
2265
7300
5665

opeo

7347
5447
5600

APYC,

SPECFL,

NOFLOMW,

SAVAPT,

DIALLD

CLA
RAPTY
nCA

TAD

c1A

TAD

SNA CLA
JMP 1
TAD

JHS
ERROR
JMP 1

TAD

SMA

JMP

CLL RAL
SZA CLA
JMP

TAD

SZA CLA
152

CLA CLL
JMP ]

PAGE

voes

SAVAPT
SAVAPY

PAPT+1
APTC
APTC
ERR
oees
APYC
OMSHW
NOFLOW
NOFLOW
OLSW
SPECFL

SPECFL

6= APR®T2

13137 PAGE 74

/COMPARE APT ADDRESS

/GET APT ADDR FRCM FPP
/SAVE FQR ERRQR REPORT
/RESTQRE A€

/COMPARE WITH PROGRAM ADDR
/APT ADDR OK?

/RETURN

/GEY RETURN ADDRESS

/TYPE ERRQR DATA

/ADDRS ERROR CODE

/RETURN TQ MAIN PROGRAM

/SPECIAL OVERFLOW EONDITION

/1S 0 NEGATIVE ?

/NO = RETURN & 1

/MOVE SI6N TO LINK

/ARE ALL OTHER BitS OF MSW 2 ?
/NO « RETURN ¢ 1

/YES ® CHECK LSW

/DOES O = 4000 g0Q0 7

/NO = RETURN + 1

/RETURN




/ MINI RQUTINES

5600
5601
5602
5603
5604
5625
5686
5637
5610
5611
5612
5613
5614
5615
5616
5617
5620
5621
5622
5623
5624
5625
5626
5627
5630
5631
5532
5633
5634
5635
5636
5637
5640
Bs41
5642
5643
5644
5645
5646
5647
5630
5651
5652
5653
5654
5655
5656

(TR3)

2002
6031
7419
47774
7240
1299
7041
1113
7649
5214
4574
5776!
1117
7640
47751
7240
3117
1120
7649
4774/
7240
3120
7604
2373
7649
52%0
1106
7640
5250
7240
1200
7041
1144
7640
5271
7040
3106
arv2!
2626
2099
4771
5600
2652
4772
2652
pooe
4777}

STEP,

SSTEP,

DJALLO

KSF

SKP

JMS

STA

TAD

ClA

TAD

SZA CLA
JMP
CLEAR
JMP

TAD

SZA CLA
JMS

STA

DCA

TAD

SZA CLA
JMS

STA

DCA

LAS

AND

SZA CLA
JMP

TAD

SEA CLA
JMP

STA

TAD

ClA

TAD

SEA CLA
JMP

CMA

DCA

JMS
INSTEP
2

JMS
STEP
ADDR
JMS
ADDR

JMS

veesd

KEYCK
STEP
EXADDR
' 3

INTY
cko

coMPO

CKo
CKoP

CKOPAD
CKOP
(420

SSTEP
STEPSH

sStep
STEP
ENTSTP
STEPGO
STEPSHW
Tye
ASE
TYP

KEYCK

§=APR=72
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/GET EXIT ADDRESS

/COMPARE WITH RETURN ADDRESS
/EXIT AT THIS ADORESS ?

/NO

/YES » CLEAR FPP AND REGISTERS
/G0 TO INIATE

/CHECK O FLAG

/CGHECK O REG 17

/YES

/SEY FLAG POR NEXT STATE
/CHECK OP ADDR FLAB
/CHECK OP ADDR ?

/YES

/SET FLAG POR NEXT STA'E
/GET SWITCR 3

/1S SWITCH 3§ SET 1

/YES » GO TO SINGLE STEP

/SINGLE STEP MODE
/YES

/GET RETURN ADDRESS

/COMPARE WITH ENTER STEP ADDR
lngER STEP MODE ?

/

/YES = SET STEP SWITCH

/CONVERT RETURN ADBR TO ASCI!
/TYPE RETURN ADDRESS

/WAIT FOR TTY INPUY



/

-

MINDT RQUTINES

657
5660
5661
5682
5663
5664
5665
5666
5667
5672
5671
5672
5673
5674
5675
5676
5677
3700
5704
5702
5703
8724

tTR3)

7242
122¢
7041
1115
7640
5271
4772}
2636
2020
3126
1125
1373
3125
477G}
7640
5302
1280
47674
2000
6561
7300
5620

SYEPGO,

D1ALLR

STA

TAD

c1A

TAD

SZA CLA
JMP

JMS
QUTSTP
2

DCA

TAD

TAD

DCA

JMS

SKP CLA
JMP

TAD

JMS
ERROR
FMAINTY
CLA CLL
JNP 1

vees

STEP
EXSTP

STEPGO
TYP

STEPSW
CSTATE
(400

CSTATE
MSTATE

14
STeEP
ERR
ooeo

STEP

o~

13137 PABE 76

/GET RETURN ADDRESS

/EX]T STEP ADDRESS
JEXIT STEP MODFE 9
/NO

/EX]T STEP MODE
/YES = RESET STEP SWI!TEW
/INC, CURRENT STATE REC

/CHECK STATES

/STATE ERRGR

/STATES 0K

/GET RETURN ADDRESS

/G0 Y0 ERROR ROUTINE
/TIME STATE ERROR EODE
/STEP FPP 70 NEXT STATE




/

MIN] RQUTINES

5725
5776
5727
571¢
5711
5742
5743
5714
5745
5746
3747
5720
5721
5722
5723
5724
5725
8726
5727

5732
5731
5732

5784
3755
5786
57%7
5740
5761
85762
5763
5764
8765
5766
3747
5770
5771
5772
5773
5774
3775
5776
5777

(183

17661
2365
1364
7450
5763/
1362
7450
5321
1361
7650
5760/
575714
1332
3786/
1331
3785/
1332
3754/
5756/

6141
2794
73080

4047
4046
4045
2432
7600
7764
7777
7780
7775
277
p345
7347
6000
7346
7343
400
6320
6120
1064
2250
4020

TREXIT,

ERY,
ER2,
ERJ,

DIAL

TAD
aNd
TAD
SNA
JMP
TAD
SNA
JMP
TAD
SNA
JMP
JMP
TAD
DCA
TAD
DCA
T40
DCA
JMP

6141

2701
7302

PAGE

10

CLA

vees

ASCCH
(77
(w3

77g0
(g

1 ¢35
(=14

7600
DOYERR
ERL
4215
ER2
4816
ER3
48{7
4915

13137 PAGE 77

/GET ASC!l CHARACTER
/STRIP 10 & 817S

/CNTRL C 7
/YES = RETURN T0 DTA MONITOR

JENTRL D 1 o
/YES « SETUP YO0 READ [N DIAL

JCNTRL P 9

/YES o RETURN T0 PSe8 MON]TOR
/ILLEGAL INPUT

/MOVE DIAL LOADER 10

/4845 FOR YAPE READ

/INTO PROPER LOCATION

/AND AUTO STAR?

/READ DIAL TAPE AND EXECUTE
/LINC

/RCG
/BLOCK NUMBER



/

~

MINI RQUTINES

6272
674
ég22
6223
6224
6925
6226
spe7
6010
ég11
6212
6013
6p14
6215

6016
6247
6pae
épai
6p22
6923
6024
625
6026
6g27
6230
6034
6932
6033
6334
6035
6236
6037
6040
641

(TR3)

2g28
7320
1125
2377
lgca
6562
2377
3901
1921
7841
1820
7650
2209
5600

2000
7240
1246
4261
0040
22090
7240
1223
4261
0035
72089
7240
1230
4261
4020
LT
7240
1235
4261
2023

MSTATE,

TOPC,

TOAC,

700,

T04,

DIALLD V283 6eAPRe72 13137 PAGE 78

/CHECK MAJOR STATE REGISTER

2 /GET PRQGRAM STATE GENERAYOR
CLA CLL

TAD CSTATE

AND (7774 /DELETE BITS 10 2 i1
DCA MTE /SAVE FOR FRROR
RSTATE /READ STATE FROM FPP
AND (7774 /DELEYE BI?S 10 & 14
pCA MY2 /SAVE FQR ERRQOR

TAD MT2

ClA )
TAD MTL /COMPARE WITH PROGRAM STATE
SNA ClLA /1S MAJOR STATF 0K?
152 MSTATE /YESeRETURN#1

JMP 1 MSTATE

2 /LO0AD THE PPC

STA .

TAD TOPC /GET RETURN =1

JMS LOAD

PFPCel /ADDRESS OF FPE

) /LOAD THE PaAC

STA )

TAD TOAC /GET RETURNe{

JMS LOAD

PFAC /ADDR OF FAC

2 /L0AD THE OREG

STA . ,

TAD T00 /GET RETURNed

JMS LOAD

OMSWed LDEX? /ADOR OF 0

2 /L0AD THE A RES

STA

TAD T0A /GET RETURNwy

JMS LOAD

AMSWel /ADDR OF A




/ MIN3 ROUTINES

6342
6243
§244
$p45
5246

6047
62502
6051
6952
6253

6p%84
6g55
656
6057
60490
6@61
6062
6063
6064
6065
6066
60647
6970
671
6272
6273
6074
6275
6276
6077
6100
6101
8122
8183

(TR3)

2000
7240
1242
4261
2026

2gao
724¢
1247
4261
2931

0208
7248
1254
4261
0043
PTLY
3010
7360
1410
3011
1661
2376
3212
14i1
3412
1411
3412
1661
7740
1441
2375
3412
7300
5410

ToR,

TOMQ,

T00P,

LOAD,

olaLLR

STA
TAD
JMS
RMSWel

STA
TAD
JMS
MQREGwY

STA
TAD
JMS
OPADRe{

DCA

STA STL
TAD !
DCA

TAD I
AND
DCA
TAD
DCA
TAD
0CA
TAD
SPA
TAD
AND
DCA
CLA CLL
JMP 1

~

e ) o0 +a ra +a oo

-

ves3

108
LOAD

T0MQ
LOAD

T00P
LOAD

12

10
11
LOAD
(3777

beAPRe72

13137

/LOAD THE A RES
/GET RETURNey
/ADDR OF B

/ADDR OF M8
/LOAD OP ABDR
/GET RETURNet
/ADDR OF OP ADDR
/SAVE RETURN

/GET FROM ADDR
/SAVE FROM ADOR
/GET TO ADDR

/GET MSW
/STORE MSW
/GET LSW
/STORE LSW

/LOAD EXT 19

/YES = GEY THIRD
/SAVE 4 B]TS ONL
/CLEAR OR LOAD E

PAGE 79

WORD
¥
XT

*’f\\



/ MINI RJUTINES (TR3)

6124
6175
6126
6127
6110
6111
6112
6113
6114
6115
6116
6117

8122
6121

6122

6123
6124
6125
6126
6127
6132
6131
6132
6133
6134
6135
6136
6137
6142
6144
6142
6143

2020 APTPAC,
1044
7134
7026
1054
7194
7006
1065
7104
7026
1043
5794

2900 COMPO,
7209
6583
3902
6564
3903
1002
70941
1021
7640
5340
1003
7041
1822
7650 )
5720
1774!  ORERR,
4773/
gR21
5720

DlALL0

TAD
RAL CLL
RTL

TAD

RAL CLL
RTL

TAD

RAL CLL
RTL

TAD

JMP !

CLA
ROMSW
0CA
ROLSW
DCA

TAD

ClA

TAD

SZ2A CLA
JMP

TAD

cla

TAD

SNA CLA
JMP 1
TAD

JMS
ERROR
JMP 1

vee3

OPADR

PBASE

XZADR

PFeC
APTPAC

SAVOM

SAVOL
SAVOM

OMSW

ORERR
SAVOL

OLSW

comMPO
sTep
ERR
ga21
CoMPO

6.‘PRI72

-

13137 BAGE 82

/F1ELD BITS OF 0P ADOR
/FIELD BITS OF Pm ADOR
/FIELD BITS OF X7 ADOR

/F1ELD BITS OF FPC
/RETURN

/READ OMSW FROM FPP

/COMPARE WITH PROG OMSW
/1S OMSW CORREET?
/NO = §0 TO ERROR

/COMPARE WITH PROG OLSW
/1S OLSW CORRECT?
/RETURN




/ MIND ROUTINES

6144
4145
6146
6147
6150
6151
6152
6153
6154
6155

6156
6157
8160
6161
8182
6163
6164
6165
6166
6167

6173
6174
6175
8176
6177

(TR3)

7090
7102
7510
7129
3p25
7432
7240
3024
3026
5744

egop
7100
7510
7120
330
7430
7240
g2z
3034
57986

7317
5600
7490
3777
7774
6200

STRA,

STRB,

DlALLR

2

CLi
SPA
STL
DCA
SZL
STA
DCA
DCA
JMP 1

2

cLL
SPA
STL
0CA
SZL
STA
0CA
DCA
JMP 1

PAGE

vo23

ALSW

AMSW
AEXT
STRA

BLSW

BMSW
BEXT
STRB

6eAPRe72

13137 paAGE 81

/CHECK SIGN
/SAVE SIGN IN LINK
/STORE LSW

/WAS LSW MINUS 7

JYES « MSW = 7777

/CLEAR EXT
/RETURN

/CHECK SIGN
/SAVE SIGN IN LINK
/STORE LSW

/WAS SIGN MINUS ?

JYES = MSH s 7777

/CLEAR EXT
/RETURN

N



- -

{

7/ MIND RQUTINES (TR3) DIALLE V2e3 e APR=72 13137 PAGE 82

6272 7022 SETJP, 2

8271 7272 CLA
€272 1377 TAD (SETTAB=Y /GET ADDRESS OF TABLE
6223  3p1ip DCA 10

$2%4 6211 COF 10

8225 1410 TAD 1 10 /GET MAJOR STATE WORD
6276 3105 DCA CSTATE

6277 1410 TAD ! 12 /GET TEXT ADDR

6218 3233 nCA ENTTXT

6211 1410 TAD 1 10

6212 7449 SZA

6213 5245 JMP 12

6214 5242 JMP BADNWS /SOMETHING 1S WRONS

8215 7041 ClA

6216 1200 TAD SETUP /CHECK FOR PRQPER ADDRESS
6217 764D SZA CLA

6228 5204 JMP SETUP+4

6221 6201 COF L] /RESEY PROGRAM FIELD

6222 7604 LAS _

6223 A3I76 AND (100 /GET SW B

6224 7642 SZA CLA /TRACING PROGRAM 1

6225 %232 JMP ENTYP /YES = TYPP ENTER

6226 7604 LAS

6227 0375 AND (200 /GET SW 4

6239 7650 SNA CLA /STOP ON ENTER ?

6231 5600 JMP 1 sgtup /NO = RETURN

6232 4774} ENTYP, JMS TYP /TYPE ENTER

6233 2740 ENTTXT, CRLF

6234 2000 ?

6235 7604 LAS

6234 0375 AND (200 /GET SW 4

6237 7640 SZA CLA /STOP ON ENTER 17

6240 47731 JMS KEYCK /YES = WAIT FOR KEYBOARD INPUT
6241 5602 JMP 1 SETUP

6242 6201 BADNWS, CDF 1)

6243 7402 MLT /PROGRAM M(USY BE RE LOADED
6244 5243 JMP Led

6245 0080 ESTOP, O




/

MINI RJUTINES

6246
§247
4259
6251

62%2
6253
6294
6255

6256
6257
4269
6261

6262
8263
6264
6265
6266
6267
8279
6274
8292
4273
8274
6275
6276
6277
6320
6301
8302
6323

(TR3)

2900
4262
2047
56456

2000
4262
2041
5652

20029
4262
2044
5656

2000
7202
1662
31083
2262
15083
2103
2372
7406
7004
1371
3300
1503
3103
6201
1503
6201
5662

GAPT,

GPC,

GOP,

GET,

BIAL

z
JMS
PAPT
JMP

¢
JMS
PFPC
JMP

JMS
OPAD
JMP

CLA
TAD
DCA
152
TAD
152
AND
cLL
RAL
TAD
DCA
TAD
0CA
COF
TAD
cor
JMP

10

!

!

R
!

RYL

vees

Ge?

13137 PAGE 8%

/0UTBRK USING ADBRS
/GET DATA
/DATA ADDRESS

/O0UTBRK USING FPC
/GET DATA
/ADDRESS OQF DATA

/OUTBRK USING OP ABDRESS
/GET DATA
/DATA ADDRESS

/GET DATA

/GET ADDRESS REGISTER

/SAVE

/INCREMENT RETURN

/GET FIELD BITS

ZINC 70 RIGHT WALF OF REGISTER
/3 BITS ONLY

/MOVE 3 BI?S LEF?

/CREATE CDPF INST

/GET ABSOLUTE ADDRESS
/SAVE N
/CHANGE TQO CORREEY FlElD
/GET DATA

/RESTORE QAtA FlELD
/RETURN

-

Y

A(\ ) N



/

A~

MINY! RJUTINES

2374
$325
326
8327
6310
6311
8312
6313
6344
6315
6316
6317

6320
6321
6322
6323
6324
6325
6326
6327
6330
6331
6332
6333
6334

tTR3)

2228 TRSKP,
7634
2376
7659
5316
1724
3314
67744
200¢
2090
2304
5704

2080 CKOPAD,
7200
8566
3121
1045
7041
1121
7650
5720
1770/
47671
2803
5720

DIALLD

Vae3

/CHECK SR2S

2

LAS
AND
SNA CLA
JMP
TAD !
DCA
JMS

2

2

152
JMP 1

(le2

"
TRSKP
1 *2
TYe

TRSKP
TRSKP

b9 APRe72

/CGHECK OP ADDRESS

2

CLA
RDOP
DCA
TAD
ClA
TAD
SNA CLA
JMP 1
TAD
JMS
ERROR
JMP 1

SAVOP
OPADR+{

SAVOP

CKOPAD
sTepP
ERR
2023
CKOPAD

A—_—

13137  PAGE 8%

/GET SWITCH 5

/1S SWITCH 5 SET 9
/NO = BYPASS TYPEQUT
/GEY TEXT ADDRESS

/GET OP ADDR FRQOM FPP
/SAVE FQR TYPEOU?
/GET PRQGRAM OP ADER

/COMPARE THE ADDRESSES
/FPP OP ADBR CORREET ?
/YES

/NO = GET MC

/G0 TO ERROR ROUYINE
/0P ADDR ERROR CODE
/RETURN




/

MIN! RQUTINES

6335
6336
6337
6340
6341
6342
6343
6344
6345
6346
6347
6382
6381
6382

6383
6354
6355
6396
6387
6342
8361

6363
6364
63465
6366
6367
6370
6371
6372
6373
6374
6375
6376
6377

)

(TR3)

2000
7200
1105
2366
1365
3105
5735
LLT)
7200
1105
2366
1364
3105
5744

goee
7200
1105
B366
1363
3105
5753

3000
1420
2400
2377
7317
5600
6201
ope?
2252
7313
6200
0400
1377
6429

SETSYS,

SETSTI,

SETSTE,

DIALLO® V283

CLA
TAD
AND
TAD
DCA

JMP 1

cLA
TAD
AND
TAD
BCA
JMP 1

CLA
TAD
AND
TAD
DCA
JMP 1

PAGE

CSTATE
(377
(2400
CSTATE
SEYSTS

CSTATE
(377
(1480
CSTATE
SETST3

CSTATE
t377
(3000
CSTATE
SETSTE

13§37 PAGE 85

/SET PRQG STATE %

/SET PROG STATE 3

/SET PRQG STATE 6
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/NORMALTZE THE O REGISTER
6400 2020 XNORM, 2

6401 7200 CLA
6402 10222 TAD oLSW /GET 0 REG LSW

8403 7640 SZA CLA /1S 1T ZERO

6404 5212 JMP R /NO=NORMALIZE IT

6485 1021 TAD OMSW /GET O REG MSW

6426 7104 cLlL RAL /REMOVE B]YS @ AND 1
6427 7104 CLL RAL

6410 7650 SNA CLA /1S 0 MsSW ZEROD

8411 5600 JMP 1 XNORM /YES=RETURN

6412 1@21 XNCK,  TAD OMSW /GET OMSW -

6413 7104 cLL RAL /SHIFY LEFY

6414 7530 SPA SEL ZARE BITS @ AND 1 BOTH ZERDO
6415 7410 SKP /NO

6416 5224 JMP NXSHFY /YESeNOT NORMALIZED
8417 7432 SZL /1S 81T el

6420 7449 SKP /YES=CHECK BIT 1

8421 5244 JMP XNEND /NO=NO 1S NORMALIZED
8422 7500 SMA /18 B1T 1

6423 5244 JMe XNEND /NOeNO 1S NORMAL!IZED
6424 3021 NXSHFY, DCA OMSW /YES=NORMALIZE NUMBER
6425 1922 TAD OLSW /GET O REG LSW

6426 7404 CLL RAL

6427 3p22 pecA oLSH

6430 7432 SEL /SHIFT QUT?

6433 2021 152 OMSHW /YESeINSERY INTO MSW
6432 1923 TAD 0EXT /GET EXY ~
4433 2377 AND (7400 /SAVE 4 BITS ONLY
6434 7104 RAL CLL /SHIFY LEFT

6435 3223 DCA OEXT

6436 7432 SZL /SHIFT OUY ?

6437 2022 152 oLSwW /YES » INSERT INTO LSW
6440 1073 TAD SHREG

6441 1376 TAD (=% /DECREMENT SHIPT REG
6442 3074 DCA SHREG

6443 5201 JMP XNORMe{ /CHECK NO, AGAIN

6444 7040 XNENB, RAR /RESTQORE MSW

6445 3021 DCA OMSW

6446 5600 JMP 1 XNORM




/ MINY RQUTINES

6447
$452
6451
6482
6453
6454
€455
6486
6437

64602
6461
6462
6463
8464
8445
64646
6447
6470

6474
6472
6473
6474
6475

6476
6477
6522
6501

6502
6583
65024
6525
6526
6507
6510
6541
6542
6543
6514
6513
6516
6547
6520
6521
6522
§523
8524
8525
6526

~

\

(TRI)

eo2e
3104
1051
2375
1057
3123
1104
3503
5647

TTT)
7300
1091
9374
7010
7012
1373
3103
5660

o080
4260
2383
7002
5671

goee
4260
1503
5676

0900
7320
1971
7650
5702
7108
1927
7540
7120
7010
3927
1030
7010
3030
1984
7040
377
3031
2071
5307
%702

XPUTYX,

INDEX,

XPLUSY,

XGETX,

SHiF?B,

DIALLR

2

DCA
TAD
AND
TAD
DCA
TAD
DCA 1
JMP 1

e

CLA CLL
TAD

AND

RAR

RTR

TAD

DCA

JMP 1

e

JMS
1§52 1
NOP
JMP 1

e

JMS
TAD !
JMP 1

2

CLA CLL
TAD
SNA CLA
JMP 1
CLL
TAD
SPA
STL
RAR
DCA
TAD
RAR
DCA
TAD
RAR
AND
DCA
152
JMP
JMP 1

veo3

T2
PIR
(7
PXP
T

T2

T
XPUTX

PIR
(7e

(X2
'y
INDEX

INDEX
T
XPLUSL
INBEX

T
XGeTX

SHREG
SHiFTB
BMSW

BMSW
BLSW

BLSW
BEXT

(7400
BEXT
SHREG
SHIFTB#5
SHiFTB

13137 PAGE 8%

/PUT DATA IN INDEX REG
/SAVE DATA

/GET INSTRUCTION
/EXTRACY BITS 9eiy
/ADD X2 ADDR

/SAVE ADDR

/GET DATA

/STORE DAYA

/RETURN

/FIND INDEX REE SPECIFIED

/BY BITS 68 OF FPP INSTRUCTION
/GET INSTRUCTION

/EXTRACT X B1TS

/RIGHT JUSTIFY

/ADD TO ADDRESS OF X8
/SAVE X ADBR

/RETURN

/INCREMENT X

/GET ADDR OF X IN *%

/JINC X

/RETURN

/GET INDEX REG

/FIND ADDR OF ¥

/GET DATA IN X

/RETURN

JSHIFT B UNTIL SHFY CNTs2
/GET SHIFT REG

/SHFT CNTeB?

/YESeDO NOT SHIF?

/NOeSKHIFT BMSW

/SHIFY B LSW

/SHIFT B EXTENTION
/USE ONLY 4 BITS
/SKHIFY CNTap?

/NO=SHIFT AGAIN
/YES=RETURN



/

MIN! RQUTINES

£527
£530
6531
6532
6533
6534
6535
6536
8537
4540

6541
6542
6543
6544
6545
6546
6547
6530
6531

65982

6573
6574
6575
6576
6577

(TR3)

2320
7342
1059
3950
7429
7042
1047
3047
7300
5727

2000
33%2
1051
7086
7420
2344
7300
1352
5741

g000

0280
2072
Ly
7777
7400
6600

APTDEC,

cKSUB,

cKST,

DIALLE voe3

2
STA CLL

TAD PAPT#1
DCA PAPTs1
SNL

CMA

TAD PART
DCA PART
CLA CLL
JMP 1 APYDEC
¢

DCA CKST
TAD PIR
RTL

SNL

152 cKsuBs
CLA CLL

TAD CKST

JMP 1 CKSUB

PAGE

—

13137 PAGE 88

/DECREMENT PROGRAM
/APY POINTER ) )
/12 B]T ABSOLUYTE ADORe{

/QVERFLOW?
/YES
/F1ELD BITS

/RETURN

/SKIP IF INSTRUCTION 1S
/NOT A SUBTRACT

/GET INSTRUCTION

/SUBTRACT?
/NO«INCREMENT RETURN

/RESTQRE A€
/RETURN




/ MIN! ROUTINES

6682
6601
6602
6603
6604
6605
6606
6607
6610
6611
6642
6643
6614
6645
6616
6647
6620
6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636
6637
6640
8641
6642
6643
6644
6645
6646
6647

6650
6651
6682
6693
6654
6655

{TR3)

2008
7302
1377
3103
1123
7041
2376
7186
7004
1376
3243
1103
7844
1375
37744
1774}
3910
7048
1045
3041
1044
2373
7404
7086
1372
3232
62084
1444
6201
7941
1449
7659
5245
1200
4774
LI'LF]
5247
2103
5232
5600

2009
7388
1250
3200
7040
5ese

CMEMYT,

CMEM,

MCODE,

CMEM2,

DIALLG VOE3

13137 PAGE 89

/CHECK DATA THE FPP STYORED IN MEMORY

z
CLA
TAD
DCA
TAD
ClA
AND
cLL
RAL
TAD
0CA
TAD
ClA
TAD
0CA
TAD
DCA
CMA
TAD
DCA
TAD
AND
cLL
RTL
TAD
0CA
cor
TAD
coF
ClA
TAD
SNA
JMP
TAD
JMS

cLL

RTL

RAL

!

!
Ckd

ERRQR

JHP
152
JMP
JMP
2

CLA
TAD
DCA

CMA
JMP

cLL

(=1
T3
T1

(2

(2
MCODE
T

(EMEMe2
SAVMEM
SAVMEM
10

OPADR#{

11
QPADR
(7

EMEML
ERR
gos2

T3

CMEM
CMEMY

CMEM2
CMEML

CMEM1+2

/COMPARE MEMCRY EXPONENT

/GEY COUNY
/SAVE CQUN?Y

/3 OR 2 WORD ERROR CODE
/MOVE COUNT 70 BITS 4«8

/MEMORY ERRQR €ODE
/STORE FOR ERROR
/GET WORD EGQUNT

/ADD COUNT 10 BASE ADDR
/SAVE FQR ERROR REPORT

/GET QP ADORESS

/GET FIELD BIYS
/0ELETE EXTRA BIYS

/MOVE 3 B1YS LEF?
/CGREATE COP INSTARUETION
/MODIFY PROGRAM

/USER FIELD

/GET FPP DATA

/PROGRAM FTELD

/PROGRAM DATA

/1S DATA OK ?

/YES

/NO

/60 TO ERROR ROUTINE
/MEMORY ERROR €0E
/RETURN _
/YESe<END OF COMPARE?
/NO==COMPARE NEXT WORD
/RETURN

/COMPARE MEMORY FRACT]ON

/GET RETURN »
/SET RETURN IN EXP COMPARE
/ACInl

/GO TO EXPONENY COMPARE
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/ MIN] ROQUTINES (TR3) DIALLD v2E3 6eAPRe72 13137  PAGE 92

/MOVE USER INDEX REGS TQ PRQGRAM INDEX REGS

6656 00220 PINDEX, 2 /SET PROGRAM INDEX REGS
6657 7320 CLA CLL

6668 1065 TAD XOADR /USER INDEX POINYER FIELD BITS
6661 7104 cLlL RAL

6662 7006 RTL

8663 1372 TAD (COF /JGREATE €DP INST

664 3274 neA PINCF /MODIFY PROGRAM

8645 7240 STA

8666 1066 TAD XOADR#{ /USER INDEX POINTER

6667 3210 DCA 10

6478 1370 TAD (XB=1 ¢/ADDR OF PROG INDEX REGS
6671 3841 DCA 11

6672 1367 TAD (o102 /COUNT

6673 3183 DCA 1§ 1

6674 6201 PINCF, COF ge /USER FIELS

6675 1440 TAD ! 10 _

6676 6201 COF e /PROGRAM FIELD

64677 3411 DCA 1 i1

6700 2103 152 T /FINISHED?

6701 5274 JMP PINCF /NO

4702 5656 JMP ] PINDEX /RETURN

/CGLEAR THE A REGISTER
67023 0R%0 CLRAX, @

6784 3024 0CA AMSW
4705 3025 0CA ALSHW
6786 3026 DCA AEXT
6707 5783 JMP 1 CLRAX

/CLEAR THE B REGISTER
6749 0802  CLRBX, ©

6711 3030 nCA BLSW
6712 3027 DCA BMSW
6743 3231 DCA BEXT
6714 5719 JMP 1 CLRBX

/CLEAR THE 0 REGISTER
6745 20920 CLROX, @

6716 3921 DCA OMSW
6717 3022 DCA OLSW
6720 3023 DCA OEXT
6721 5715 JMP 1 CLROX




/

MINT RQUTINES

6722
€723
8724
6725
6726
6727
6732
6731

6732
6733
6734
6735
6736
6737

6740
6744
6742
6743
6744
6745
6746
6747
6780
6754
6792
6793

8763
6764
6765
6766
6767
6770
6774
6772
8773
6774
6775
6776
6777

tTRI)

oo
7300
3141
2022
5722
202
7000
5722

eooo
7300
1105
1366
3185
5732

poee
7320
1051
p3as
1364
7480
5382
1363
7640
2340
7300
5740

6000
3000
7000
p4po
7778
2177
7347
6201
2ee?
2726
003
pRe2
7777
7009

oPLUSL,

STINC,

MEMINS,

DIALLD

vee3d

13§37 PAGE 9%

/INCREMENY THE O REGISTER

2

CLA CLL
DCA

152

JMP 1
182

NQP

JMP 1

oOVPL
OLSw
OPLUSY
OMSHW

OPLUSY

/INCORZINC THE 0 REG

/CLEAR OVERFLOW
/INC LSW
/RETURN

/INC OMSW

/RETURN

/INCREMENY THE PROGRAM STATE GENERATOR

e

CLA CLL
TAD

TAD

DCA

JMP 1

/DOES INSTRUCTION STORE

]

CLA CLL
TAD

AND

TAD

SNA

JMP

TAD

SZA CLA
1sz |
CLA CLL
JMP 1

PAGE

CSTATE
(400
CSTaTE
STiINC

PIR
(7282
(5000

L+
(e2000

MEMINS
MEMINS

/INCST8 INCREMENT THE
/PROGRAM MAJOR SYATE GEN,

/RETURN

THE ANSWER IN MEMQRY ?
/SKIP IF ANSWER IS NOT YO GO TO MEMORY

/GET INSTRUCTION
/EXTRACT OF cOOE

/FADDM?
/YESeRETURN

/FMULMY?
/NO=INCREMENT RETURN

/RETURN



/

MIN! RQUTINES

7028
7231
7982
7003
7024
7925
7006
7007
7010
7044

{TRI)

202¢
7342
1045
3g45
7429
7040
1044
3244
7300
5600

oPDLC,

DIALLD

veas

-

13137 PAGE 92

/DECREMENT THE OP ADDRESS

A

cLl STA
TAD

DCA

SNL

CMA

TAD

DCA

CLA CLL
JMP 1

OPADRwY
OPADR+1

OPADR
OPADR

OPDEC

/DECREMENT QP ADDRESS
/ACse}
/42 BIY ABSOLUTE ADDR

/FIELD BITS

/RETURN




/ MIN! RQUTINES (TR3) DIALLE v283 6eAPRe72 13137 PABE 9%

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

/THIS ROUTINE AND "SUBAB"™ SIMULATE THE
JARJTHMETIEC FUNCTIONS OF THE ADDER

7212 2022 ADDAB, @ /APBOsA PLUST B T0 O
7243 7300 CLA CLL

7214 1026 TAD AEXT /ADD EXTENSIONS

7215 1031 TAD BEXT

7946 1076 TAD CARYIN /ADD CARRY INSER?

7817 3823 DCA 0EXT

7020 7824 RAL /INSERT CARRY OUY OF EXY
7921 1025 TAD ALSW /ADD LSW

7222 1039 TAD BLSW

7923 3g22 DCA OLSW

7024 3076 DCA CARYIN /RESET CARRIN IN

7825 70%4 RAL /INSERT CARRY OUt BF SLW
7826 1024 TAD AMSH /ADD MSW

7827 1027 TAD BMSW

7038 321 DCA OMSW ,

7831 7949 RAR /CARRY QUT TO SIGN BIT
7¢32 3877 DCA CAROUY /SAVE CARRY oYt

7033 4522 JMS 1 (SPECFL /CHECK FPOR 4008 PePo IN O
7934 5254 JMP SETFL /0 = 40p7 2000 SPERIAL OVERFLOW
7235 1024 TAD  AMSW /GHECK OVERFLOW

7836 7104 RAL cLL /SIGN OF A IN LINK

7237 72%2 CLA

Te40 1027 TAD BMSW /GEY B SIGN

7041 7530 SPA SE| /ARE BOTH SIGNS PQOS

7942 7060 CMA CML /NO=COMPLIMENY

7243 7730 SPA SZL CLA /ARE BOTH SIGNS NEB

7244 5255 JMP SETFL#L /NQ=NQ QVERFLOW

7245 1024 TAD AMSW /GET SIGN OF OPERAND
7846 7124 RAL CLL /SAVE IN THE LINK

7247 7200 CLA

78%8 1924 TAD OMSW /GET SIGN OF ANSWER

7851 7538 SPA SE| /ARE BOTH SIGNS POS?
73%2 7040 CMA CML /COMPLIMEN?

7353 7732 SPA SEZL CLA /ARE BOTH S1GNS NEGB?
7254 7340 SETFL, STA CLL /NO=SET OVERFLOW

7055 3111 DCA OVFL /STORE OVERFLOW

7256 5612 JMP 1 ADDAB /JRETURN

P /

N



/

-

MIN! RSUTINES

(TR3)

2000
7300
1312
7040
3312
1031
7040
1377
2376
3931
1030
7040
7430
7101
3039
1027
7040
7430
7101
3927
1342
7650
5310
4576
5260
7300
5657

pooe

poeo
7300
1021
7649
5713
1g22
7650
2343
5713

eoee
7308
1036
7640
5724
1037
7650
2324
5724

SyBAR,

SUBSW,

0EZ,

AEZ,

DIALLE VP03

—_—
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/SUBYRACY B8 FROM A AND STORE THE
/ANSWER IN THE O REGISTER

)

cLA
TAD
cMA
DCA
TAD
CMA
TAD
AND
DCA
TAD
CMA
SZL
1AC
DCA
TAD
CMA
SZL
1AC
DCA
TAD
SNA
JMP

ARBO

JMP
CLA
JMP

CLA
TAD
SZA
JMP
TAD
SNA
152
JMP

CLA
TAD
SZA
JMP
TAD
SNA
152
JMP

cLl

Chl

cLl

cLa

cLL
!

cul
Cla

cLa

cLl
CLA

cLA
!

SyUBSHW

syasw
BEXT

(400
(7400

BEXT
BLSW

BLSW
BMSW

BMSW
Suasw

Le3
SUBAB#1
SUBAB

OMSW

0EZ
OLSW

0EZ
otz

ACMSW

AEZ
ACLSW

AEZ
AEZ

/AMBZ=A MINUS B Y0 ¢
/NEGATE B AND ADD
/GEY PASS SWITCH
/COMPLIMEN?

/GET EXTENSTION
/NEGATE EX?
/4 BITS ONLY
/KEEP 1T 4 BITS

/GET LSW
/GOMPLIMENT

/CARRY QUY OF EXT?
/YES=ADD IN CARRY

/GET MSW
/COMPLIMEN?
/CARRY QUT OF LSw
/YES=ADD IN CARRY

/GET PASS SWITCH
/FIRST PASS?
/NQeSUBTRACT COMPLETE
/ADD A AND MINUS B TO
/RESTORE B REG

/RETURN

/SKIP 1F Qap

/0 MSWe@?
/NO=DQ NOT SKIP
/YES=CHECK LSW
/0LSWsB?
/YES=INC RETURN

/SK1P IF FAC=0Q

/GET FAC MSW
/MSW=g?
/NO=RETURN

/GET FAC LSW
/LSW=R?
/YESeINC RETURN
/RETURN




/ MINI SJUTINES (TR3) DlALLE Vae3 6=APR=72 13137 PAGE 95

7135 2009 ALZ, 2 /SKIP IF FAC IS NEG
7136 7300 LA CLL
7137 10836 TAD ACMSW /GET FAC MSW
7140 7742 SPA CLA /1S FAC MINUS
7141 2335 1S2 ALZ /YES®INC RETURN
7142 5735 JMP 1 ALZ /RETURN
7143 20002 AGZ, ) /SKIP IF FAC 1S GREATER THAN @
7144 4335 JMS ALZ /1S FAC MINUS
7145 7419 SKP /NO=CHECK IF @
71486 5743 JMP 1 AGZ /YES=DO NOT SKIP
7147 4324 JMS AEZ /18 FAC 89
71%0 2343 152 AGZ /NO=INC REPURN
7181 5743 JMP 1 AGZ /RETURN
7182 0200 SHIFTO, 8 /SHIFT 0 LEFT UNTIL
7183 7390 cLA CLL /SHIFT CNTRsp
7194 1071 TAD SHREG
7185 7659 SNA CLA /SHIFT CNTaQ
7188 57%2 JMP 1 SHiFTOD /YES=NO SHIF?Y
7187 1023 TAD OEXT /GET EXTENTION
7160 7104 CLL RAL
7161 3023 DCA 0EXT
7162 1022 TAD OLSW /GET LSW
7163 70904 RAL
7164 3022 DCA OLSW
7165 1921 TAD OMSW /GET MSW
7166 7004 RAL
7167 3021 nDCcA OMSW
7178 2071 152 SHREG /SHIFT CNTRs0?
7171 5357 JMP SHiFTO®5 /NO=SHIFT AGAIN
7172 5752 JMP 1 SHiFTO /YES RETURN
7176 7400
7177 0400

7200 PAGE

TN
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/FPPw12 ARITHMETIC INSTRUCTIONS

7278 5273 INSB, FLDA /FLDA
7221 3020 PFADD /F,P, ADD AND SUR
7202 3209 PFADD /F.P, ADD AND SuUR
7223 3467 PFOIV /FDIV

7204 3257 FMULT /FMUL

7285 3000 PFADD /F.P, ADD AND SUB
7286 5247 FSTA /FSTA

7227 3257 FMULT /FMULM

7218 5273 FLDA /FLDA

7211 2650 DPADD /0,P, ADD AND SUB
7212 2630 DPADD /0P, ADD AND SUB
7213 3487 PFDIV /FOLV

7214 3257 FMULY /FMULM

7215 2659 DPADD /0P, ADD AND SUR
7216 5247 FSTA /FSTA

7217 3257 FMULT /FMULM .
7220 5000 INS21, JEQ /TABLE OF INSTRUETION
7221 5083 JGE /ADDRESSES FOR SPEEIAL
7222 5086 JLE /FORMAT 2 op CODF {
7223 5027 JTRUE /JUMP ALUWAYS (JA)
7224 5011 JNE

7225 5014 JLT

7226 5017 JGT

7227 5@22 JAL

7232 5200 SETX

7231 5187 SETB

7232 4642 JSA

7233 4600 JSR

7234 1683 SPEC21+3

7235 1653 SPEC21+3

7236 1653 SPEC21#3

7237 1683 SPEC21#3

7240 0400 CNTRLS, SA

7241 2502 RA
7242 0600 AS
7243 2506 RY
7244 0510 RF
7245 7352 TY
7246 2476 cM
7247 0436 EX
7258 2456 LDoP
7251 0663 SH
7252 B542 ch

7283 M452 EA




/

MINY RJUTINES

7254
7255
7256
7257
7262

7261
7262
7243
7264
7265

7266
7267
7270
7274
7272
7273
7274
7275
7276
7277
7320
7304

7382
7383
7304
7385

7306
7327
7340
7341
7312

7313
7314
7345
7316

7317
7329
7321
7322
7323
7324

(TRI)

2002
7322
1377
3776¢
5654

go0e
4313
2465
2020
5661

TTY)
7412
5666
1375
3267
4313
2672
0200
4313
2742
0000
5666

0200
4774/
62i2
5702

2090
47734
6211
6242
5706

2020
6212
5716
2025

zoce
6211
6212
4724
5747
1020

SETRET,

ASTER,

TITLE,

WORDL,

KEYLL,

TYP,

ERR,

DlALLD

veas3

13137 PAGE 97

/SET RETURN FQR AUTQ RESTARY

¢
CLA CLL
TAD

DCA

JMP 1

2

JMS
AST

2

JMP 1

2

SKP
JMP 1
TAD
DCA
JMS
MREC
e

JMS
ECONO

JMP 1

JMS
clF
JMP 1

JMS
COF
ClF
JMP 1

CIF
JMP 1
TYPL

COF
CIF

JMS 1
JMP ]
ERR1D

(STFPP#2
RETURN
SETREY

TYP

ASYER

TITLE
(7020
TITLEY
TYP

TYP

TITLE

WORD
19
WQRDL

KEYCK
10
10
KEYLL

ERR

/GET REENTER ADDR OF NORMA{ MODE
/SET REENTER ADDRESS
/RETURN

/LINK TO WORD FROM FIELD 3

/TYPE TITLE ONCE QNLY

/DELEYED APTER FIRST TYPEOUT
/THIS INST USED AFTER FIRST ENTRY
/GET A NOP ]

/DELETE SKYP INSTRUCTION

/MAINDEC NUMBER

/ECQ REVISYON NUMBER

/LINK TO KEYCK FRQM FIELD ¢

/LINK TQ TYP1@ IN FIELD &

/LINK TO ERR1D IN FIELD 1
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/ MIND RJUTINES (TR3)

7325
7326
7327
7333
73311
7332
7333
7334

7335
7336
7337
7342
7341
7342
7343
7344
7345

7346
7347
73%0
7381

7382
7383
7354

2032
7320
6556
37724
1325
4317
2004
5725

2000
7320
1335
3343
7240
62{1
3771
6201
5314

2200
6212
5751
2072

6212
5754
2200

STERR,

TYPNER,

ASC,

TY,

DIALLD

2

CLA Cil
FPRST
DCA

TAD

JMS
ERRQR
JMP 1

2

ClA CLL
TAD

DCA

STA

COF

DCA !
coF

JMP

?

CIF
JMP 1
ASCL

cIF
JMP 1
TYLO

V223

STSAVE
STERR
ERR
p204
STERR

TYPNCR
TYP

10
(CRSW
29
TYP+t

A
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/STATUS ERRQR

/GET STATUS FROM FPPw12
/SAVE FQR ERRQR TYPEOU?
/GET RETURN ADDRESS

/G0 TO ERROR ROUTINE
/STATUS ERROR CODE
/RETURN

/TYPE WITH NO CARRAJGE RETURN

/GET RETURN ADBRESS
/SET TYP ENTRY FOR RETURN
/SET THE AC = 7777

/FIELD 1

/SET NO RETURN SWIPCH
/RESTORE FYELD

/GO TO TYPE ROUTINE

/LINK TO ASC{® IN PIELD &

/G0 TO TYPE ROUTINE IN FIELD ¢




/

MIN] RQUTINES

7371
7372
7373
7374
7375
7376
7377
2122
2123
7124
2125
2126
2127
2130
2131
2132
2133
7134
2135
2136
2137
0149
2144
P142
2143
2144
2145
8146
B147
21%2
2151
#2182
2193
71954
2155
2156
2187
2149
2161
2162
7163
"164
2165
7166
7167
2170
2171
7172
"173
2174
r17%
7176

(123)

2024
2351
8250
2261
7002
¢359
1029
5465
2400
2243
6324
6742
6456
6144
7143
7152
6502
7135
7143
7124
6447
6400
6656
6pie
6054
8032
6047
6042
6023
6035
6471
6732
5432
8722
5423
5441
6476
6252
6256
6246
5600
6200
7020
6527
6650
6600
6715
6710
4703
5400
%450
7012

D1aL1@

ven3

6=APR=72
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P26 39Vd

A4

(2187

2L=ddV=9

T 3134

£CeA

g3avic




peoo
pioe

paep
2300

p4o0
o508

LT
2700
1000
1109
1200
1308
1400
1500

i600
1700

2000
2100

2200
2300

2400
2500

2600
2700
300
3100

3200
3300

3400
3500

3600
3700

F1ELD ¢

11111141
11111111

11111111
i1111111

11111111
11111141

1111111
11113112

11114141
11118141

i11111i1
11111141

1111111
{1111141

11111111
{11111

1111111
11111141

{1111111
11111141

11111111
11111141

11111111
11000099

11111111
11111141

11111111
11114111

11111111
11111141

11111111
11111111

A~
N

22202002
111111141

11411111
11411131

11111141
11i111d1

11i11141
00000220
1111141
EEERREE S

1111111
1111111

11i11141
11114141

11i111{1
11111111
11811431
11i111d1

1111111
111110

11111141
11111141

11111131
AP000200
11111141
11111141

11411111
11111111

11111141
11411141

11111131
11111141

DIALIZ VR23

11i1i111
11114111

11111111
11114111

11i11111
111111113

11914111
200008000
1131111
11113114
11318111
11{1i118
1141i141
11119111

1131111
2000000

{111i111
11318111

11i1i111
000008000

1111111
1111§141

1111i111
goopo0000

11318111
11111111
11i14111
11713111

11111111
11711111

1111111
11111111

6*APRa72

11111141
11111141

11411141
1111141

13111131
11411141

114111141
20820000
11f11144
11811141

11l11141
11811144

11i111ds
i1ii0000

13d141de
20000030

111111%;
11712144

14814444
LILILLIT)

13i11141
11i11141

11814141
0epe0000
11411141
11111000

11111131
11111144

11811141
11111141

11411111
11111111

111111114
11111118

11131111
11114111

11111114
1110020

{1111114
poeBER00
11111111
1111111

11411143
1111132

f1111118
gonoopoe

11111148
Ll LLLT
{11411
11000000

11118144
eooo20080

11114141
{1111108

1114113
22000200
111311111
00220300

11111111
{geeo020

11111111
111311114

11113114
11111114

13137

11111111
11111114

1111114
1108001114

1111111,
P0P0e1111

11111114
2001111y
11111111
11101111

11111111
1141411

113411131
pooEeERp

11411111
PoeR1111
11414111
poegooee

1111114
poeaCeRe

113111114
peogegeg

1111118,
pe0e0000
11411111
ppogcoen

11111111
goCe000g

11111114
1111111

11111144
11111114

5
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{1111111
11111114
{1118114
1111111
{111§114
1117141

1418111
1119111

1118141
111111

{11114
20008111

1118111
02008801
f111{141
{11111
f1i1f4ie
91418141

f1147144
20008000

{1441144
20000011

{1411131
LTI EEERY
1119114
e0228000

1111111
80202072
11{1911¢
i1100000
1118144
1114114

11111141
11111111

11111141
11111111

{1111141
1931111

11111141
11111111

11911111
PoP11111

11111141
20001141

i13111141
f1i11111

11111111
19111111



4000
4102

4200
4302

4400
4500

4600
4700

5000
5100

5200
5309

5400
5580

5600
5780
6002
6100

6200
63990

6400
6500

6600
6700
7080
7100

7200
7380

7408
7500

7600
7700

FI1En ¢

11111111
11111141

11111111
11111111

11111141
11111111

11114111
ppoeCpa2
11111141
1111414

1114141
11111141

1111114
{1002000

11114111
11111111
11414141
11114131

1111111y
11111111

11111141
11111111

11411141
11111111
11111111
11111111

11111111
11111111

11111111
11111141

111111i1
11111141

1141111
11111141

111111d1
00002022
111111241
11411181

11111131
1111111¢

11111111
coeesede

11111111
113111834
11311181
11111141

1141114y
11111182

11111131
1111

11111181
11i11111
11411111
11111111

11411111
11111141

DIALLIZ V223

11411111
1i2g02¢2

11314111
11411111

11113111
11117111

11114111
peppooee

11111111
11i1i111

11111y
22000000

11113114
fopP0000
f1i1i111
11113111

1318111
1111911

11118111
11318111

11118111
11913111

11i1i111
11311111
11114111
11i1d111

11118111
11118111

buAPRe72

11411141
zoeazoon

11111141
11111144

11111141
11811144

1111141
P2200002
11411141
1114141

1311111
LLETELY)

11i11144
CPLLLTTT]

13714114
11io0000
11111141
114011141

11111111
1381111

11411141
11811144

13111141
13811141
11311141
11311111

13111141
11811191

11131113
gon02Q20

11111113
11114111

1111118
1111118

{1114143
poo00R00
11114114
1111111

11111141
goepo00oR

{14111
p0000000

{1431118
po00ePR00
1411113
11114113

{1114111
11111144

11113111
{1111111

1111411
11111113
111111414
11114118

11114114
11111114

—_
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11111114
po200200

11111111
111131129

1111114
114110092

11411134
00020022
11111114
111111134

11111114
poeoopop

11111114
poegopee

11111l
AePo111Y
11411114
11111111

11111114
11411114

1141111
111000080

1111111
11410000
11311114
11111112

1111111
11111009

PASE 99-3

f111i111
22200222

f111i111
0022202

1118144
20000022

1117111
20000002
11111111
11117111

{11174
#o022000

1117111
LELELLET

{111i111
11718141
{1i1{111
1818111

1311144
T1p1{11y

{1114111
22000020

{1113114
poo1i11y
1411112
1111141

1111114
20000372

11111112
7i11111

113111114
7P111111

1111111
gaii114l

11{11100
70800141
11111141
eei11111

{11141
spdaeoil

11711134
opdgoply
f1i11111
1711141

11141131
ITIERERY

11311111
11311148
11311141
PEB11141

11311141
11811111

11111141
1102011

11111141
71111141
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FIELD &

22992

2920
eo21
8922
2ga3
2224

2e2¢
7243

2929
oooe
z202e
pooe
eeeo
411

DIALL2

ad

Yle
722,
ASCWDE,
0CTWna,
CRSW,

Va3

BEGIN

[2- BEC R B B B

22

6=APRe72

13137
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FIELD & olALig voes 4eAPRe72 13137  PAGE 10¢

/LINK TYP IN FJELD @ YO TYP12 IN FIELD 1

2025 7240 TYPL, STA ) JAC = ey
2026 1577 TAD 1 (TYP /SUBTRACT { FROM RETURN ADDRESS
2927 6211 COF 10 /0ATA FIELS {

2930 3040 DCA 18 /SAVE RETURN ADDRESS

2831 1176 TAD (8 /GET TEXT COUNT

ge32 3851 DCA TYPLX /SEY LOOP EOUNTER

2033 1175 TAD (TYPLD=1 /TEXT TABLE ADDRESS

2234 38§t DCA 11

2235 3411 DCA ! 11 /CLEAR TEXT TABLE

2236 2051 1S2 TYRLX

2037 5035 JMP .2

2p42 1175 TAD (TYPLDel /TEXT TABLE ADDRESS

2041 391t DCA 11

2042 6201 COF 00 /MOVE TEXT TABLE )
Pp43 1440 TAD ! 1@ /FROM FIELD 2 YO FIELD ¢
Paed 6211 corF 10

2245 7450 SNA /END OF TEXT TABLE ?

2046 5052 JMP Ry /YES

Poer? 3411 DCA ! 3 /NQ = SAVE TEXT ADBRESS
Pe%® 5pé42 JMP ot /GET NEXT ADDRESS

2e%L 0000 TYPLX, @

P0%2 1174 TAD (TYPLD /GET DATA ADDRESS

pes3 37734 DCA TYPLO /SET TYP RETURN

2o%4 1024 TAD CRSW /GET CARRAIGE RETURN SWiTCHW
2285 7659 SNA CLa /RETURN WANTED 1?7

gess 5772/ JMP TYPLO+4 /YES

Pg%? 3024 DCA CRSW /RESET CARRAIGE RETURN SWITCH
pgsg 5771 JMP TYP18e5 /BYBASS CARRAIBE RETURN
egsL 0080 TYPLD, 2

Pps2 0020 8

Pes3 2poQ 2

zos4 2000 2

Ppe5 0Co0P 2

gpes @000 2

P67 6201 COF 29

7078 6202 CIF 20

2871 S4ip JMP 1 10 /RETURN T0 FIELD @



FIELD ¢

2272
2273
2374
2975
2376
2377
2100
2104
2122
2103
2124
105
2106
2197
110
111
112

2143
8114
0115
2116
8117
€120
121
8122
2123
2124

2125
2126
z127
2132
2131

2132
2133
2134

7242
1572
3240
1410
3112
1410
3106
1542
3112
6211
47674
2112
goep
6221
6202
5410
2oeo

2000
6201
6202
4566
1565
322
1564
62iy
3023
5513

2000
6201
62@2
4563
5525

6201
6202
5562

z222¢

plaLig voes

62APRe?2
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/LINK ASC IN FIELD 2 YO ASCL2 IN FIELD 1

ASCL, STA
TAD 1
DCA
TAD 1
DCA
TAD I
DCA
TAD I
DCA
cor
JMS

ASCLI, ASCDAY

ASCL2, @
COF
CIF

~ JMP
ASCDAY, @

JLINK TO WORD IN FIELD 1

WORDEZ, 2
CoF
cir
JMS 1
TAD 1
DCA
TAD 1
COF
DCA
JMP 1

/LINK T0 KEYCK IN FIELD @

KEYCKL, 2
COF
CIF
JMS 1
JMP 1

KEYCkD®, COF
CIF
JMP 1

«200

(ASC
1@

19
ASCDAY
10
ASEL2
ASEDAY
ASEDAY
10
ASE10

1
20
10

29

02
(WORDL
(ASCWD
ASCHDR
(OCTWD
10
octwoe
WORD®

28
T
(KEYLL
KE¥CKL

2}
20

(KEYCK#4

/AC a =y

/RETURN ADBRESS® o1

/JDATA ADDRESS

/GEY FIRST WORD FRO FlELD 2
/SAVE

/GET SECOND WORD FROM PIELD @
/SAVE _

/SET DATA PIELD §

/CONVERT To aAStl!}

/DATA FIELD B
/INSTRUCTION r;c%o
/JMS TO WORD LIN gN rleLp @
/GET THE ASCi] WORD FROM FIELD @
/SAVE IN PIELD 1 .

/GET THE 0e&tAL WORB PROM FIELD 2
#DATA FlELD §

/RETURN

/CHANGE TQ FIELD &

/JMS T0 KEYCK LINK IN PIELD @
/RETURN

/G0 TO KEY&K+4 IN FIELD @




FIELD 1

2200
2224
2ae2
2283
2204
2225
2206
2227
B21o
B211
B212
2213

2214
245
216
2217
8220
221
8222
8223
0224

2225
Ba2é
8227
B23g
8231
2232
2233
2234
2235
2236
2237
B240
B241

8242
2243
2244
0245
2246
2247
2250
r2s1
P2%e
2253

fﬁif

4113
1377
3010
1376
3011
1375
3020
1374
3441
2020
5227
3441

1410
7450
5330
7041
ipae
7650
5225
2040
5214

1440
3029
1029
2373
7306
7806
7040
3g21
1020
372
3243
1371
3244

4266
go21
2466
2243
2244
2244
2244
2021
5242
1644

0lALLD

/ROUTINE TO

TYL?,

TYA,

TYB,

TYTL,
TYT2,

vgas

JMS
TAD
nCA
TAD
ocA
TAD
DCA
TAD
DCA ]
152
JMP
DCA I

TAD !
SNA

JMP

ClA

TAD

SNA CLA
JMP

152

JMP

TAD !
DCA
TAD
AND
RTL CLL
RTL
CMA
DCA
TAD
AND
DCA
TAD
DCA

JMS
OREG
ROUT
152
152
152
152
152
JMP
DCA 1

6=APR=72

WANDLE ,TY COMMAND

WQRDO
(TWDwl

TYALL
ASEWDD

.
10
TYA

i9
Ti0
TiQ
(7800

T2@
Tig
(797
TY?L
(ROUT
Ty¥e

GETREG

TYTL
TYT2
TYP2
TY$2
120

TYB

TYr2

13137  PASE 123

/ALLOW TTY INPUT '
/ADDRESS QF ARGUMENT TABLE
/SAVE

/TEXT ADORESS

/TEXT 1S 2% WORDS LONG
/FILL TEXT BUFFER WITH SPACES

/FINISHED ¢
/NO
/ZERD LAST WORD OF TEX? BUFFER

/GET ARGUMENT FROM TABLE
/END OF TABLE ?

/Ygs ®» CHECK REQUEST FOR ALL
/N

/COMPARE WITH INPUT ARGUMENT
/MATCH 7

/YES = TYPE REBISTER

/NO = SKIP OVER Agoatss

/GET NEXT ARGUMEN

/GET REGISTER ADDRESS
/SAVE

/EXTRACT WORD EOQUN?
/MOVE WORD COUNT TO
/B1TS Yei}

/SAVE MINUS WORD COUNT
/GET REGISYER ADBRESS
/EXTRACY ABDRESS BITS
/SAVE ADDRESS

/ADDRESS QP TEXT BUFFER
/SAVE

/GET DATA FROM REGISYTER
/REGISTER ADDRESS

/TEXT BUFFER APDRESS
/INCREMENT REGISTER ADDRESS

/INCREMENY TEXT BUFFER ADDRESS +3
/END OF WQRD COUNTY

/NO = GET NEXT WORD
/ZERO LAST WORD OF TEXY BUFFER

N



Fregn 3 N1ALLZ  veds 6<APR=72 13137  PAGE 104
72%4 1372 TYC, TAD {,e3 /GET RETURN ADDRESS
7255 3767/ nCA TYPLO /Y0 BYPASS CARRA{GE RETURN
2256 5766/ JMP TYPLE+5 /TYPE DATA
22%7 2446 ROUT
240 20892 2
2261 4767/ JMS TYPLO /TYPE CARRAIGE RETURN
2262 2749 CRLF
2263 0Q0Q 2
2264 5305 JMP TNEXT /GET NEXT REGISTER

2265 0000 TYCONT, 2

0266 0200 GETREG, @ /GET REGISTER DATA

2247 1666 TAD I  GETRES /GEY REGISTER ADDRESS
e27e 3920 DCA 110 /SAVE

8271 6201 COF ge /DATA IS IN FIELD @
8272 1420 TAD ! Tio /GET DATA

2273 62i1 COF 10 /RESTORE DATA FIELD
2274 3020 DCA T10 /SAVE DATA

#275 2286 152 GETREG /INC RETURN ADBRESS
2276 1666 TAD 1 GEYREG /GET ADDRESS OF TEXT STRING
8277 3302 DCA , 3

2300 47657 JMS ASB10 /CONVERT DATA Y0 ASCI!
2301 2920 140 /ADDRESS OF DATA

2302 2466 ROUT /ADDRESS OF TEXT STRING
2303 2266 152 GETREG /INC RETURN

2304 5666 JMP 1 GEYTREG

2325 1265 TNEXT, TAD TYCONY /GET CONTINUE SWITEW
2306 7640 SZA CLA /18 1T SET ?

2327 5343 JMP L /YES

2310 3245 DCA TYEONT /NO = RESET SWITEM

7311 5132 JMP KEYCKD /RETURN TO TTY MONITOR
2312 5201 JMP TYiget /TYPE NEXT ARGUMEN?
B313 1443 TAD ! 13 /GET NEXT REGISTER

2314 7450 SNA /END OF TABLE ?

2315 5310 JMP V5 /YES e EXI?

2316 3322 DCA Ry /NO « TYPE TITLE

2317 1364 TAD (3

2320 37677 DCA TYP1Q

#2321 5766/ JMP TYP1ZeS /BYPASS CARRAIGE RETURN
0322 2516 POEQ /TYPE REGISTER NAME
2323 2002 P

2324 1412 TAD ! 12 /GET NEXT WQRD FRQM ARGUMENT TABLE
72325 3IP22 DCA ASCWDB JFAKE OUT TYi@ ROUYINE
0326 2012 152 12 /SK1P OVER ADDRESS

7327 5201 JMP TYiget /TYPE REGISTER DATA




FIELD 3

2332
2331
2332
2333
2334
2335
2336
2337
2340
2341
2342
P343
7344
2345

2361
2362
2363
2364
2345
83646
2347
2378
2371
2372
2373
2374
2375
8376
2377

DlALiz Voed

1822 TYALL,
1363
7640
57621
7240
3265
1377
3012
1361
3013
4767/
2740
2000
5305

2577
g4oe
7664
p3az
gé20
2672
0665
0257
2466
2777
70022
4940
7783
2465
2486
2400

TAD
TAD
SZA
JMP
STA
DCA
TAD
DCA
TAD
DCA
JMS
CRLF
2

JMP

PAGE

CLa

6=APR=72
ASCWDD
(=114
TYDATA

TYCONT
(TWD=l

12
(REGEQel

13
TYPLo

TNEXT

13137 PAGE 125

/GET INPUT ARGUMENY
/COMPARE WITH "AL"

/MATCH 7

/NO = TYPE VARVABLE DATA

/YES )

/SET THE CONTINUE SWITEH

/GEY ADDRESS OF ARGUMENT TABLE

/ADDRESS QF REG NAME TABLE
/TYPE A CARRAIGE RETURN

/TYPE CONTENTS OF ALL REGISTERS

N



_~

FIELD &

74732
7471
2472
7423
3404
2495
2406
2497
2410
2411
2412
2443
2414
2415
2416
2417
2428
2421

2422
2423
2424
2425

2426
2427
0432
2431
2432
2433
2434
2435
2436
2437
0440
2441
2442
2443
B4add
2445
2446
2447
7450
7481
2482
2483
2484

2455
7456

1223
7518
57779
1376
7720
577714
1023
7104
7926
1375
3226
4113
1023
3256
4113
1023
7040
3255

2255
5226
5132
5774}

6201
1656
6211
3020
4773
2456
2446
4773)
og20
2471
3772/
4771
2446
2740
2000
2256
5222
1226
1370
72367
1375
3226
5222

2000
7000

JTALLZ

TYJATA,

TYD,

TOFLD,

TYCNT,
TYADD,

V223

TAD
SPA
JuP
TAD
SMA CLA
JHP
740
RAL CLL
RTL
14D
ncA
JMS
TAD
DCA
JMS
TAD
CHA
DCA

152
JMP
JMP
JMP

COF
TAD !
COF
DCA
JMS
TYADD
ROUT
JMS
Ti2
ROUT#J
DCA
JMS
RQUY
CRLF

14

1s2
JMP
TAD
TAD
AND
TAD
DCA
JMP

2
z

6=iPRw72

oCTWDO

DOTERD
(eio

DOTERD
0CTWDY

(COF
TOFLD
WORDS
0CtwoD
TYADD
WORD®
octwoe

TYENT

TYCN?
TOFLD
KEYCKD
TYL0+1

20
TYADD
12
Tie
ASE10

ASCLO

ROYT*5
TYPLO

TYADD
Y0
TOFLD
(10
(70
(co
TOFLD
YD

A

13137 PAGE 126

/CHECK FOR FIELD BITS
/1S NUMBER MINUS ?
/YES = INPUT ERROR
/SUBTRACT 8

/1S NUMBER 6,7, 7 ?
/YES = INPUT ERROR
/NO = GET FIELD RIYS

/MOVE To BITS 6 =« 8 ,
/CREATE CORRECY EDF INST,
/MODIFY PROGRAM

/GET ADDRESS

/QCTAL ADDRESS

/STORE ADDRESS IN POINTER
/GET WORD EOUNT

/STORE COUNT IN EOUNTER

/END OF WORD COUNT ?
/NO GET NEXT WORD

/TYPEOUT DATA FIELD
/GET DATA WORD

/STORE QTAY WORD o
/CONVERY ABDRESS 710 ASEi!

/CONVERY DATA 70 aASC!]

/TERMINATE TEXT STRING
/TYPE ADDR AND DATA

/INCREMENT DATA ADBRESS
/RETURN TO CHEEK FOR END
/QVERFLLOW t0 NEX? FIFLB
7INCREMENT DATA FIELD BITS

/STORE NEW CDF INSYRUCTION
/RETURN TO CHECK FOR END




FIELD 4

7457
2462
2461
2462
2463
2464
2445
2446
2467
2470
2471
2472
2473
2474
0475
2476
2477
2529
2501
2502
25083
0504
2505
2586
8527
2549

8544
2512
2543
2544
2515
2516
2547

8567
2570
2571
2572
2573
2574
2575
2576
2577

N

2017
2021
2617
1002
2201
2024
2022
2927
1521
2032
2103
2035
2923
1041
1122
2051
1720
1044
8104
1047
2324
0953
2023
2105
0623
0923
9120
7240
2030
7200
2340
2071
2000

2070
2042
7645
2473
0620
L
6201
7770
1113
2600

DIALiO

veag

6«APRe72

/,TY COMMAND ARGUMENT TARLE

THD,

2017
OREG
0617
SAVOM
2001
AREG
7082
BREG
1521
MQREG
0103
PFAC
2023
PFPC
1122
PIR
17290
OPADR
81084
PAPT
2324
PSTAT
2023
CSTATE
8623
NT2
8120
APT
0030
X0
2310
SHREG
0020

PAGE

2002
1020
20009
2002
2000
2000
1p00
godo
1000
1982
pedo
2020

7000
7800

/PO
/FO
/A

/8

/M8
/AC
/PC
/1R
/0P
/AD
/57
/PS
/FS
/AP

13137  PAGE 187

PROGRAM O REG

FPP 0 REGISTER

PROGRAM FPC

OP ADDRESS

ADRS

STATUS

PROGRAM STATES
READ FPP STATES
APY

/X « INDEX REGISTERS
/SH = SHIFT REGISTER



FIELD

2620
26021
2e22
2623
2624
2685
2626
2607
2640
2ot
2612
2613
2614
26415
Pot6
2647

2516
2522
2326
2532
2536
2542
2611
2622
2546
2646
2353
2560
2602
2570
2574
op0p

DlALLZ

Va3 6=APRe72 13137

/REGISTER NAME TABLE

REGE®,

PQEQ
FOEQ
AEQ
BEG
MGEQ
ACEQ
PCEQ
PIRER
OPEQ
ADEQ
STATEQ
PSEQ
RSEQ
APEQ
XgQ

2

_—

PAGE 108



FIELD 3

2620
2621
Be22
0623
2624
8625
2626
2627
2630
631
2632
2633
2634
2635
2636
2§37
2649
2641
B642
2643

2644
Bo45
2646
Po47
2650
2681
nes2
2633
26%4
2655
2686

0657
Posp
L1}
r662
2663
P6b4

722¢
1620
3262
2229
1629
6241
3261
2220
1264
7040
0662
7442
7012
7012
4244
2261
1264
0662
4244
5620

2ooe
3263
1263
7006
7004
2257
1263
2257
1260
3661
5644

2787
6060
PooR
2000
2029
42

0lALLD

Vo3

6=APRe72

13137  PACE 1829

/CONVERT OCTAL WORD Y0 6 BIY ASCI]

ASCir,

ASCB,

ASCY,
ASCR,
ASC3,
ASC4,
ASCS,
ASC77,

2

TAD
3CA
152
TAD
COF
DCA
152
TAD
CMA
AND
cLL
RYR
RTR
JMS
152
TAD
AND
JMS
JMP

e

DCA
TAD
RTL
RAL
AND
TAD
AND
TAD
DCA
JMP

2707
6060

77

RTR

ASC1C
ASC4
ASCiC
ASC10
19
ASE3
ASC10
ASE7?

ASC4

ASESB
ASE3
ASE7?
ASEd
ASEB
ASG12

ASES
ASGS

ASE1
ASES5
ASC1
ASE2
ASG3
ASCB

/GET ADDRESS OF PAYA WORD
/SAVE

/INCREMENTY RETURN

/GET TEXT ADDRESS

/DATA FIELD &

/SAVE TEXT ADDRESS
/INCREMENT RETURN

/GET MASK

/LEFT HALF )
JEXTRACY LEFY MALF OF BaATA
/MOVE T0 RIGHY HALF

/CONVERT LEFT HALF
/INCREMENT YEXT ADDRESS

/GET MASK _

JEXTRACT RYGHY HALF OF DAYTA WORD
/CONVERT RIGHY HALF

JEXIT

/CONVERT 2 ocTAL DIGiYS
/SAVE DATA

/RESTORE DATA

/MOVE DATA 1 DIGIT LEF?

/DELETE RIGWT DIGI?
/GET CORREET RIGH? DIGIT
/SAVE ONLY 2 CORREET DIGI?S
/INSERT ASEI! MODIPIER
/STORE CONVERTED DATA
/RETURN

AT



fll\

F1ELD 1

2665
2666
26487
2670
P671
2672
2673
2674
2675
2676
2677
2700
2701
0702
2703
0704
0705
8706
0707
27182

@741
2742
2743
07;4
svi

2746
2747
2729
8724
2722
0723

2724
2725
g726
2727
2730
2731
2732
2733
2734
2735
7736
7737
2740
2744
£742

2000
1335
4324
1336
4324
1665
6241
2265
7452
5665
3323
1723
7142
7012
7042
4311
1723
2323
4341
5300

2000
8342
7450
5272
1337
75i0
1340
1341
4324
5741
2002

2080
6046
6041
5326
6042
72829
6031
5724
5132
7215
7212
7740
2120
#2490
2877

1000

DIAL1Z ve23

/TYPE 6 BIT ASCI] TEXT STYRINGS

TYP12,

TYPA,

TMES,

7Y,

T245,
7232,
T™M4Q,
Tizﬂ,
T240,
T77,

0
TAD
JMS
TAD
JMS
TAD
corF
152
SNA
JMP
DCA
TAD
cLl
RTR
RTR
JMS
TAD
182
JMS
JMP

2

AND
SNA
JMP
TAD
SPA
TAD
TAD
JMS
JMP
/]

TLS
TSF
JMP
TCF
cLA
KSF
JMP
JMP
215
212
Yy
100
2490
77

PAGE

RTR

6wAPRe72

1245
TTY
T2i2
TTY
TYP1p
10
TYPL2

TYP1O
TMES
TMES

TYPA
TMES
TMES
TYPA
;'iﬂ

\RA{

TYPLBeS
T™aQ

1100
Y240
Ty

TYPA

TTY
KEYCKS

13137  paee 1ipg

/GET CARRAIGE RETURN
/TYPE 1Y

/GET LINE FEED

/TYPE [T

/GET TEXT ADDRESS
/0ATA FIELD 1
/INCREMENT RETURN
/END OF TEXT TABLE ?
/YES = RETURN

/NO = SAVE ADDRESS
/GET TEXT WORD

/MOVE LEFY CHARAZYTER 7O RIGHT WALF

/CONVERT AND TYPE LEFY CHARACTER
/GET TEXT WORD
/INCREMENT TEXT ADBRESS

/cONVEHT AND TYPE RIGHT HALF

/700 17 AGAIN

/sxTRAgr Rtucf HiLP
/END OF TEXT

/YES = GEY N!X? ADBRESS

/SUBTRACY 40

/LESS THAN 42 9

/YES « 300 SERJES BHARICTER = ADD ip0
/7ADD QRIGINAL 42 +« 280

/TYPE GHARACTER

/RETURN

/O0UTPUT CHARACTER t0 Tty
/WALT FOR FLAG

/CLEAR FLAS
/INPUT FROM KEYBOARD 17

/NO = RETURN “
/YES e ANSWER KEYBOARD REQUEST




FIELD ¢

1292
1281
1272
1923
19074
1005
1926
1987
1240
1011
1012
1243
1014
1015
1016
1047
1020
1921
1922
1923
1024
1925
1026
1227
1030
1031
1032
1933
1034
1935
1936
1937
1240
1941
1042
1943
1944
1045
1246
1947
1230
1931

2000
3311
7624
7004
7710
5323
6777/
1141
2335
4776/}
2375
7104
1374
3312
4316
3276
2312
4316
3300
47761
2375
7004
1373
3312
4346
75{0
4321
3236
47921
4774
2000
1727
47761
2370
7659
5282
2236
1236
3250
47714
2200
1732

DIALLD

ERRL2,

DATERR,

DATCY,

vVea3

)
DCA

LAS

RAL

SPA CLA
JMP

JMS
ERRET
EROUTSS
JMS

AND

RAL CLL
TAD

DCA

JMS

DCA

152

JMS

0CA

JMS

AND

RAL

TAD

0CA

JHS

SPA

JNS

DCA

JMS

JMS

2

DYXTY
JMS

AND

SNA CLA
JMP

152

TAD

DCA

JMS

[
DTXTL+3

6=APRe72

ERRET

NOREP
ASC1P

CObE
(7

(DATTXY
ERATL
GE?TTY
ETXT1
ERRTY
GETTY
ETXT2
code

(?

(DATABL
ERRTY
GEFTY

INGIR
pated
SPACE
GETREG

CO0E
(78
WORD2
DATCYL
DAfCY

.3
CEFREG

13137 PAGE 111

/SAVE RETURN ADDR

/1S SW { SET ?
/YES = NO REPQRT
/CONV RETURN ABDR t0 aSC!!

/GETY ERROR CODE
/TYPE OF ERROR
/ADDRESS OF TEXT TABLE

/GET ADDR PROM FIELD ¢
/STORE IN TYPE ADDR STRING

/GET SECONS ADBR _
/STORE IN TYPE ABDR STRING
/GET ERROR CODE

/MULTIPLY BY 2 )
/GET ADDR OF DATA tABLE

/GET FIRST WORD
/INDIRECT ADDRESS
/SAVE DATA ADDRESS

/PUT SPACES IN TEX?
/CONVERT Y0 AS2!

/GET ERROR CODE

/WORD COUN?

/FINISHED FIRSY WORD
/INCREMENT DATA ADARESS

/CONVERT SECOND B5ATA WORD

AN

\\\ |

S



F1ELD 3 DlALLI2 V233 6~APRe?2 13137 PABE 112 .
1252 2312 WORD2, 1§82 ERRTL
1953 4316 JMS GETT) /GET SECON® WORD
1254 7512 SPA
1285 4321 JMS INDIR /INDIRECT ADORESS
1286 3269 DEA DATC2
1257 47741 JMS GETREG /CONVERT LSW
1268 2002 DATC2, @
1241 1736 aTXT2
1862 4776/ JMS (o] o] 4 /GET ERROR CODE
1243 2370 AND {72 /WORD COUNT
1944 7630 SNA CLaA
1065 5274 JMP ERRTP /TYPE DATA
1066 2269 152 DAYTC2 /GET ADDR OF LSW
1247 1260 TAD DATC?2
1972 3272 DCA 1 *2
1271 4774/ JMS GETREG /CONVERT [ SW
1272 2009 [}
1373 1741 DTXT2¢3
1974 47471 ERRTP, JMS TYPL1D /TYPE DATA
1275 2332 EROUY
1876 2749 ETXTL, CRLF
1877 1727 ) DTIXTS
1120 2740 ETXT2, CRLF
11081 1736 DTIXT2
1102 2000 e
1123 7624 NOREP, LAS
1184 7702 SMA CLA /SWg SET 1 ‘
1195 4425 JMS KEYCKL /ND = WAIT FOR KEYSOARD INPUT
1106 6201 cOF 29 .
1187 6g02 cirf ge /G0 BACK 70 FIELD &
1148 5600 JMP 1 ERR1D ZEXIT

1111 02002 ERREY, @
1112 0009 ERRTL, @

1113 6201 DOTERD, COF 20 /LINK TO DOTERR IN FIELD @
1114 6202 cir )

1145 5766 JMP 1 (DOTERR

1116 2020 GETTL, ¢ /GET DATA WORD

1117 17412 TAD I  ERRTL

1122 5716 JMP GETTY




FlELn 1

1121
1122
1123
1124
1125
1126
1127
1132
1131
1132
1133
1134
1135
1136
117
1149
1141
1142
1143
1144
1145
1146
1147
1152
1151
1132
1183

1154
1155

1162
1163
1164
1165
1166
1167
1179
1171
1172
1173
1174
1175
1176
1177

3

2200
2365
3355
6201
1755
2355
2375
73024
7906
1364
3336
1785
3355
62i1
1785

2355 .

6201
3763
1336
3345
6211
1785
4201
3762
62i1
1363
5721

goeo
2000

2104
0103
6201
9777
2432
0665
TAL)
266
1200
1551
1532
ege7
1216
2620
1200

nlaLi?

vee3

6=APRe?2

13137  PAGE 113

7INDIRECT DATA = USED FQR MEMORY ERROR

INOIR,

EDATL,
EDAT2,

2

AND
DCA
COF
TAD
152
AND
RAL
RTL
TAD
DCA
TAD
DCA
CcoF
TAD
152
COF
DCA
TAD
DCA
cor
TAD
COF
DCA
COF
TAD
JMP

PAGE

cuL

(777
EDAT2
00
EDAT2
EDAT2
(7

JEXTRACY REGISYTER ADDRESS
/SAVE ADDRESS

/GEY REGISTER DATA

/FROM FIELD B )
/INCREMENY REGISYER ADBRESS
/EXTRACT FYELD BITS

/MOVE 70 BITS 6e8

/MAKE CDF INSTRUETION
/MODIFY PROGRAM ,

/GET NEXT REGISTER DATA
/SAVE .
/CHANGE TO DATA MEMORY FIELD
/GET DATA

/INCREMENY ADORESS

/DATA FIELD 2 .

/STORE DATA IN FiglD 2

/GET COF INSTRUCTION

/MODIFY PROGRAM o
/CHANGE TO DATA MEMORY FIELD
/GET SECONS DATA WORD

/STORE IN PIELD @
JRESTORE DATA FIELE
/GET FIELD @ DATX ADDRESS
JRETURN

Y



FlELD 1

1200
1204
1272
1203
1204
1205
1206
1207
1210
1241
1212
1213
1214
1215

1216
1247
1220
1221
1222
1223
1224

1373
1374
1375
1376
1377

7000
1377
3816
1376
3017
1375
3920
1374
3416
1374
3447
2020
5207
5600

2002
6201
1773
3p2o
1420
6211
5616

7347
40840
7773
1735
1726
14020

DlALL2

/FILL YEXT BUFFER WITH SPACES

SPACE,

CODE,

vaa3

2

TAD
oCA
TAD
DCA
TAD
DCA
TAD
nca
TAD
DCA
152
JMP
JMP

2

COF
TAD
DCA
TAD
coF
JMP

PAGE

E=APRe72

(DTXTiel
16
(DTXT2e1
17

(=5

112
(4040

16

{4040

17

Tig

l.!
SPACE

22
(ERR
Tl
Ti0

10
€obE

~

13137 PAGE 114

/ADDRESS QF FIRSY RUFFER
/SAVE

/ADDRESS QF SECOND BUFPER
/SAVE

/WORD COUNT

/SET COUNYER

/ASC1] SPAGES

/STORE IN FIRST BUFFER
7ASC]] SPACES

/STORE IN SECOND BUFFER
/INCREMENT COUNTER
/STORE NEXT WORD

/RETURN

/GET GCODE PROM FIELD 0
/GET ADDRESS OF ERROR EQDE
/SAVE

/GET ERROR CODE

/RESTORE DATA rieLB




FIELD

1479
1421
1422

1403
1424
1495

1496
1407
1449

1411
1412
1443

1414
1415
1446

1447
1420
1421

1422
1423
1424

1425
1426
1427

1430
1431
1432

1433
1434
1435

1436
1437
1442

1441

1442
1443

2010
2004
1076

7580
20190
1237

2004
2016
1623

5208
2030
2033

7420
2043
2430

7440
2034
2654

7442
2047
3081

7448
2063
3360

7440
2070
3470

0004
2074
4011

2004
2076

4937

0004

2100
4266

n1AL{g v@o3

SETTAB, 2210
TINIY
ENINIT

75288
TFETCH
FETCHeY

paes
TTRAP
TRAPY

5200
TOEP
DEP1Y

7420
TEX]Y
EXITP

7440
TOPAS
DPADDO

7440
TFADD
FARD?

7440
TMULY
FMULT®L

7440
T™Iiv
PFDIVeY

gpe4
TLOX
LoXx1

004
TALN
ALNL

po24
TATX
ATXY

6*APRe?2

13137 PAGE 115

/INIATE

/FETCH

/TRAPPED INSTRUCT]ONS

/DEPOSIT

/FEXIY

/0y P, ADD = SUBTRACT

/FLOATING PT, ADD & SUBTRACT

/MULTIPLY

/DIVIDE

/L0X

/ALN

ZATX

@

EN



™
r
W |

1344
1445
1446

1447
1450
1451

14%2
1453
1434

1455
1456
1457

14692
1461
1462

1443
1444
1445

1466
14647
1470

1471
1472
1473

1474
1475
1476

1477
1508
1524

1522
1533
1504

1525
1526
1527

1512
1511
1542

2924
2122
4435

2224
2194
4474

2004
2126
4601

2424
2110
4643

0004
2142
5251

0024
2144
5230

2004
2126
5046

o004
2149
5151

2084
2143
5064

o004
2147
5971

o024
2153
5077

oge4
2156
5145

2004
2740
5127

nlaLig

voa3 6=APR=72

2224
TXTA
XTAL

2024
TJXN
JXNL

2004
TJSR
JSRY

2404
TJSA
JSA2

poR4
TJAC
JACL

2084
TTRUE
JTRUEL

2004
TFALSE
JFPALSE#L

o024
TCLA
FCLA®L

poo4
TSTF
FSTFel

po24
TSTD

FSTD+1

ooo4
TNEG
NEG1

gpe4
TNORM
NORMY

20024
CRLF
FPAUSE®1

-

13137 PAGE 116

/XTA

/JXN

/JSR

/dSA

/JAC

/4MP TRUE

/JMP FALSE

/CLA

/S8TF

/870

/FNEG

/NORM

/PAUSE




FI1ELD

1543
1514
1515

1516
1517
1520

1521
1522
1523

1524
1525
1526

1527
1532
1531

1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1559

024
2223
5160

2004
2206
5201

0004
2211
5213

7440
2214
5250

7440
2247
5274

1610
1622
1637
1647
1674
1704
1711
1722
1572
1602
1627
1637
2740
2742
2740

DIALLD

DATTXT,

Vo323

2034
TSETB
SETBY

oB0o4
TSETX
SETXY

poos
TADDX
ADDXY

7440
TSTA
FSTAsL

7440
TLOA
FLDA®Y

FS1S
PS1s
FOIS
PO1S
FM1S
PMIS
FOPLS
POP1S
FSTIS
PSTIS
FAPIS
PAP1S
CRLF
CRLF
CRLF

6= APR=72

13137

/SETB

/SETX

/ADDX

/STA

/LDA

PASE 117



~

FIELD ¢

1551
1582
1553
1554
1555
1556
1557
1562
1561
1562
1563
1564
1565
1566
15647
1570
1571

2821
2029
rga2
20821
4944
4725
2121
045
2351
2p53
5501
225

2749
2749
2749
2740
2749

STALLD

DATARL,

V233 6=APR»72

uyY2

MTY

SAVOM

OMSHW

O0PADR 40080
MFLD 4000
SAVQP
OPADR+}
STSAVE

PSTAT

SAVAPY
PAPTs4

CRLF

CRLF

CRLF

CRLF

CRLF

-

{

13137  PAGE 148

/TIME STATE . CONE 2027
/0 REGISTER - €ODE @re{
/MEMORY = CODE 20@2
/0P ADDRESS - COME 2003
/STATUS = CODE 2204
/ADDRS = CODE 8205




FIELD 1 niALiIZ V233 6eAPPeY2 13137  PAGE 19

1572 4p23 FSTIS, TEXT " STATUS @ FPP v
1573 2401
1574 2425
1575 2340
1576 5249
1577 @620
1600 2040

1621 2000 2

1682 4952 PSTIS, TEXT " « PROG "
16083 4920

1604 2247

1685 0740

1606 0000 2
1607 0090 )

1640 2411 FS1S,  TEXY "T{ME STATE » FPP "
1641 1505

1612 4923

1613 2421

1614 2405

1615 4052

1616 4042

1617 2622

1620 2040

1621 0000 2
1622 49%2  PS!S, TEXT " s PROG "
1623 4020
1624 2217
1625 0749

1626 020020 2

1627 40221 FAPIS, TEXT " ADDRS o FPP "
1630 0404

1631 2223

1632 4p52

1633 4006

1634 2020

1635 4000

1636 02Q0aQ 2

1637 4@52 PAPIS, TEXY " & PROG "
1640 4020

1641 2217

1642 @742

1643 @000 2

1644 0620 STRTER, TEXT "FPPw12 D]D NOT STARTM
1645 20855

1646 6162

1647 4904

1659 1104

A 51 ap16 N

H i
i



-~

FIELD &

1652
1683
1654
1655

1656
16587
1640
1661
1662
1643
1664
1645
1668
1687
1692
1671
1672

1673
1674
1675
1676
1677
1722
1701
1702

1783
1784
1785
1706
1707

1710
1741
1712
1743
1714
1745
1716
1747
1720
1721
1722
1723
1724
1725

1726
1727
1730
1731
1732
1733

1724
4223
2401
2224

ooag
1740
2205
7740
5240
406
2020
4920
o000
482
4020
2217
740

PTT)
1505
1517
2231
4082
4949
9620
204

2200
4252
4020
2217
2740

gpoe
1720
4004
2424
2240
5240
4pes
2020
40002
Poao
4052
ap2p
2217
A742

anped
7777
7777
4pap
7777
7777

DiALie

FOls,

PO!S,

FMIS,

PM1S,

FOP1S,

POPLS,

DTXT1,

vees

TEXY

TEXT

?
TEXT

TEXT

TEXT

TEXT

]
TEXT

-

6=APRe72 13137 PAGE 119-1

"0 REG » FPP "

" & PROG "

"MEMORY » FPP 7

" s PROG "

0P ADDR & FPP "

" & PROG "

"y R




FlELD &
17%4

1736
1737
1742
1743
1742
1743
1744

2000
2001
2002
20083
2004
2p05
2826
2027
2940
2911
2942
2243
2014
2015
2e16
2217
2028
2p2y
2p22
2g23
2024
2025
2926
2927
2030
2231
2232
2233
2034
2035
2036
2037
2040
2241
2042
2043
2344
A 45

\

AD20
7020
7777
7777
4p4p
7777
7777
49020
2020

2008

8516
2405
2240
4000
1146
1104
2425
4009
2605
2483
1820
2605
3011
2429
2422
0120
2005
0440
1446
2324
2225
2324
1117
1629
2495
2017
2311
2480
456
4p29
5640
7104
0440
5540
2325
8224
2201
n324

niAL{0

DYXT2,

ENT,

TINIY,

TFETEH,
TEX]E,

TTRAP,

TREP,

TOPAS,

vees

a

<

TEXY

PAGE
TEXT

TEXT

TEXT

TEXT

TEXY

TEXT

TEXT

6*APR=72 13137

"?2127 M

"ENTER ©

"INIATE "

"FETCH"

"FEXITY

"TRAPPED INSTRUCTION"

"DEPOSYT"

"D, P, ADD = SUBTRACT

PAGE 1ige=2



FIELD &

2246
2247
2252
2251
2252
2253
2254
2255
2856
2057
2260
2061
2262
2263
2364
2065
2266
2067
2079
2071
2072
2873
2074
2075
2076
2977
2108
2104
2102
2103
2104
2105
2126
2107
2110
2111

2112
2143

2114
2115
2116
2117
2122
2124
2122
2123
2124
2125
2126
2127
2130
2131
2132

4239
1614
1731
2411
1637
422¢
245¢
4201
3404
4955
4p23
2502
4900
1525
1424
1120
1431
4800
2411
2611
2405
4008
1424
3p20
01i4
1600
0124
3008
3p24
2120
1238
1600
1223
2209
1223
2102

1204
2300

1215
2049
2347
1624
1124
1117
1642
2422
2505
4200
1215
2040
2317
1684
1124

DlALiD

TFADD,

TMULT,

TolV,

TLOX,
TALN,
TATX,
TXTA,
TJXN,
TJSR,
TJSA,

TJAC,

TTRUE,

Vgo3

TEXT

TEXT

TEXT

TEXT
TEXT
TEXT
TEXT
TEXT
TEXT
TEXT

TEXT

TEXT

TFALSE, TEXT

o~

6% APRe72 13137 PABE 119-3

"FLOATING PT, ADD = Sys "

"MULTIPLY "

"DiviDE "

nLHxe
"‘L’Nn
"A¥X"
nxtan
" JAN"
" JgR"
ANLTL

mJice

"JMP CONDITION TRUE "

"JMP CONDITION FALSE"




FIELD L nlalid vees 6= p\PRe?2 13137 PAGE 119-4

2133 1117
2134 1642
2135 7621
2136 1423
2137 2522 .
2140 2603 TCLA,  TEXT "FCLA "
2141 1401
2142 4000 A
2143 2324 TSTF,  TEXT "START F"
2144 2122
2145 244g
2146 0600
2147 2324 TSTD,  TEXY "SPARY D"
21%¢ 2122
2151 2449
2182 02409
2183 0616 TNEG,  TEXT "FNEG "
2154 0597
2185 4920
2186 2616 TNORM, TEXT "FNORM"
i i
168 3 N :
2161 0620 TPAUSE, TEXT “PAP PAUSE,, s sALT MODE TQ CONTINUE "
2162 2040
2163 2021
2164 2523
2165 2556
2166 5636
2167 5656
2190 21i4
2171 2442
2172 1547
2173 2405
2174 4024
2175 1740
2176 8347
2177 1624
2200 1116
2201 2585
22082 4009
2203 2305 TSETB, TEXT "SETB "
2204 2402
2205 4000 -
2286 2305 TSETX, TEXT "SETX "
2207 2430
2240 40020
2211 7104 TADDX, TEXT "ADDX "
2212 0430
2213 4092
2214 0623 TSTA,  TEXT "FSTA "
2215 2401
2216 4020
2217 r614 TLOA, TEXT "FLDA "
2220 f4n1

hzgl 4000 ('/



€=61T 39vd

-

(eiet

2L24dV =9

£OLA

g3vic

T 314




FIELD 1

2222
2223
2224
2225
2226
2227
2230
2231
2232
2233
2234
2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
22%¢0
2254
22%2
2293
2284
2285
2286
2297
2262
2261
2262
2263
2264
2245
2266
2247
2270
2271
2272
2273
2274
2275
2276
2277
2300
2371
2302
2303
2304

A2 305
k f

9516
r44p
1525
1424
1120
1431
4000
P41l
2611
7405
4002
3140
3205
2217
4900
P41l
2641
0425
4006
1130
0504
4920
1741
1624
4917
260%
2206
1417
2700
0546
0440
0411
2611
0405

4900

8516
044D
1404
3e20
2516
2440
2114
1600
2516
2440
0124
3000
2516
2440
3024
2190
2516

21ALLD

ENIMUL,

DIVZ,

DIVOV,

DIVOK,

LOXO0K,

ALNOK,

ATX0K,

XTAQK,

JXNOK,

vea3

TEXT

TEXT

TEXT

TEXT

TEXT

TEXY

TEXT

TEXTY

TEXT

6°APRe72 - 43137 PAGE 120

"END

MULTIPLY "

"DiVIDE BY ZERO "

*DfviDE FIXED POINT OVERFLOW"

"END

"END

"END

IIEND

"END

"END

ptviDeE "

Loxe

ALN"

ATX"

XTA"

JXN" /”

=



Flepn 1

2326
2327
2312
2311
2312
2313
2314
2315
2316
2317
2320
2321
2322
2323
2324
2325
2326
2327
2330
2334

2332
2333
2334
2335
2336
2337
2342

2344
2342
2343
2344
2345
2346

2347
2350
2351
2382
2383

2354
23585
2356
2357
2362

2381
2342
2363
2364
2365
2366

744¢p
1232
1620
0516
2449
1223
2200
2516
pa4g
1223
o120
8516
pa4p
0104
3900
9516
2440
0623
2401
4000

9522
2217
2240
7777
7777
4052
4900

0546
0449
P425
2017
2311
2402

2516
2425
2226
1417
2709

8546
r44p
2422
0103
0500

7516
440
2447
2502
14085
4022

DIALLD

JSROK,

JSAQK,

ADXOK,

STAOK,

EROVY,

DEPOK,

VFER,

EOP,

veess

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

TEXT

DPASOK, TEXT

-~

62 APRe72 13137  PAGE 120e1

"END JSR"
"END JSAY
"END ADX"

"END FSTA "

"ERROR 777% o "

"END DEPOSIT"

"UNDERFLOW"

"END TRACE"

"END DOUBLE PRECISION ADDeSUBTRACT"




FleELD 3

2367
23789
2371
2372
2373
2374
2375
2376
2377
2400
2401

2402
2403
2424
240%
2426
2427
2410
2411
2412
2443
2444
2415
2416
2417

2429
2424
2422
2423
2424
2425
2426
2427
2430
2431
2432
2433
2434
2435
2436
2437

2440
2441
2442
2443
2444

2445
2446
2447
245390
2451

2225
2311
2311
1746
agel
2424
5523
2582
2422
2123
2402

2456
20%6
g0
0404
5523
2502
2422
2103
2440
1726
8522
0614
1727
4000

9516
0449
2614
1701
2411
1607
420
1624
5640
2104
2455
2325
2224
2201
2324
40

516
7449
623
2491
4p0P

7516
r44p
c614
r4as
4000

D1ALLD

veas

DPFLOW, TEXT

ENOFAD, TEXT

FSTAOK, TEXT

LDAQK,

TEXY

6=APR=72 13137

"D\P, ADD®SUBTRACT QVERFLOW "

"END FLOATING PNT,

"END FSTA "

"END FLDA "

ADD=SUBTRACT "

PAGE 120e2



FIELD 1

2482
2453
2454
2455
2496
2457

2440
2443
2462
24483
2464

2445

2466
2467
2470
2471
2472
2473
2474
2475
2476
2477
2500
2501
2502
2503
2504
2505
2506
2507
2519
2511
2512
2513
2514
2515

2516
2517
2529
2521

2522
2523
2524
2525

2526
2527
2530

516
2449
1116
1121
2405
4900

2516
2440
2625
2403
1000

7777
7777
4p4p
7797
7777
4040
7777
7797
4040
77?7
7797
4049
7777
7777
4p4p
7777
7777
440
7777
7N
4940
7777
7777
4p0p

2047
4075
4042
4000

2617
4975
4040
400

m149
7542
4040

nlaLip

INOK,

SFOK,

AST,

ROUT,

POEQ,

FQOEQ,

AEQ,

veas

TEXTY

TEXY

TEXT

TEXT

TEXY

TEXTY

TEXT

AN
6w APRe72 13137 PAGE 1203

YEND INIATE "

"END FETCH"

"29727 2721 2731 2771 v Ry ¢t

"Po [ LU

"Fo . ”

'lA s "

1 "




FIELD 1
2531

2532
2533
2534
2535

2536
2537
2540
2544

2542
2543
2544
2545

2546
2547
25390
2581
25982

2583
2594
2585
2536
25%7

2560
2561
2562
2563
2564
2565
2566
2547

2570
2571
2572
2573

2574
2575
2576
2577
2600
2671

2602
26M3
2604
2605
2606

apoe

p24p
7542
4040
4g00

1521
4975
4040
4000

2604
2340
7540
4020

1720
4901
2404
22492
7500

2324
2124
2523
4075
4002

2022
1787
4023
2401
2405
4011
2349
4000

2129
2440
7540
4000

1116
P4n5
3040
2205
2723
4000

2620
2040
2324
2124
#5490

plaLig va2es3

BEQ, TEXT
MQEQ,  TEXT
ACEQ,  TEXT
OPEQ,  TEXY

STATEQ, TEXT

- R§EQ, TEXT
APEQ, TEXT
XEQ, TEXT

RSEQ, TEXT

6= APRe72

"5 s "

”HQ Y "

”Fic » "

"OP ADDR a"

"SYATUS & "

"PROG STATE IS

"APY 8 "

“INDEX REGS "

"Fpp STATE IS "

13137

PAGE 120-4



FIELD 1 nlaLig ve?3 6epAPRe?2 13137 PAGE 120-5

2677 1123
2610 4000

2611 2622 PCEQ, TEXT "FpC & r
2612 0349
2613 754D
2614 4049
2615 4929

2616 0124 ADEQ, TEXT "ADRS = "
2617 2223 .

2629 4975

2621 4020

2622 122 PIREQ, TEXT "R # "
2623 4g4p
2624 7540
2625 4900

2626 @516 INSTEP, TEXT "ENTER STEP MQDE"®
2627 2495
2632 2249
2631 2324
2632 2529
2633 4015
2634 1724
2635 e%00

2636 0532 ouTStP, TEXT "EXI? STEP MODE »
2637 1124
2640 4923
2641 2425
2642 2040
2643 1517
2644 D405
2645 4200

2646 7777 ASADDR, TEXT "Py ¢
2647 7777

2658 4040

2651 4peQ

26%2 7777 ADDR,  TEXT "1 v
2653 7777

2654 4020

2655 ©522  APTERR, TEXT  "ERROR SAVING APT IN EXIT®
2656 2217
2657 2249
2660 2301
2661 2611
2662 1627
2663 4001
2664 2024
2665 4211




FIELD 1

2646
2687
2672

2471
2672
2673
2674
2675
2676
2677
2700
2701
2702
2703
2704
2705
2706
2787
2710

2711
2742
2743
2744
2745
2746
2747
2720
2721
2722
2723
2724
2725
2726
2727
2732
2731
2732
2733
2734

2735

2736
2737

2740

1640
2530
1124

2299
5252
5242
2422
2103
2540
52582
5240
4pLs
2141
1624
9503
4061
6255
2460
1483

2oee
p1i4
1442
2503
1747
2340
2410
2247
2507
1040
4374
445
2523
2449
2205
agiy
1623
2401
1414
2504

2320
7777
4920

3020
3008

plaLie veas 6°APRe?72

]
MDEC,

2
ECONO, TEXT

QMK

CRLF,

TEXY "aan TRACE ene

TEXT " "
ﬂ s
»,870008+1000

13137  PAGE 120«6

MAINDEC 42e00LC"

mALL ECO’S THROUGN #9 MUST BE INSTALLED®



~

/FLOATING PJINT ZXERCISER
/FLOATING PQINY EXERCISER

7022
2992
2020
7923
2224
69ee
1000
5028
2000
1%
1121
1111
2021
1131
1121
1081
1931
1851
1061
1043
2927
2018
2020

2039

2040
42080
7000
30
2119
2025
2006
6200
64090
7200
7400

/PDP«8 CODE STARTING LOCATION 297

DIAL1@ VD223

e APRe72

/
/FLOATING POINT SYMBOL TABLE

/

EFEX!Te20080
EFCLASOQR2
EFLDA28200
EFNEG38803
EFNQORMs D04
EFSTA®S000
EFADDs{p00
EFADDMs50202
EFSUB=2022
ELOXs2400
ESETX=31401
ESETBs1111
EJXN=2021
EJSR=a1431
EJSABL1121
EJEQeLBRY
EJAs 1033
EJLT=105¢
EJGT=1064
EJNE=1044
EJAC=Q2Q?
EALNSROLD
EATXaD@22
EXTA=QR3Q
EFNQPepR4Q
EFMUL®4000
EFMULMs 7200
EFDIve3goQ
EADDX®P140
ESTRYFs0O00%
ESTRYOF 2004
TABLELl=6000
TABLEZ2w6420
TABLE3®7000
TABLE4R7400

_—

{

13137

PAGE 121




/FLOATING POINT EXERCISER DIALLD VEe3 6wAPRe72 13137
10717007 )
/FLOATING POINY CODE AREA
11117127

/
/THIS FIRST SEETION OF TWE FPP AR[THEMATIC

/TEST OPERATES ON RANDOM NUMBER ARGUMENTS

/IN TABLEY IF FLOATING POINT MODE

/QR TABLE3 IF BOUBLE PRECISION MOQE

/THE QPERATIONS ARE OF THE FORM AsAep

/JOR A#A/A WHERE THE RESULY EXPECTYED 1S

/THE RANDOM NUMBER ARGUMENT ITSELF

/THRE RESULTS ARE SYORED IN

/TABLE2 IF FLOATING POINT MODE

/0R FABLE4 IF DOUBLE PRECISION MODE

JTHESE TABLES ARE 420 OCTAL LOCATIONS

/IN LENGTH AND ARE LOCATED IN NUMERICAL SEQUENCE
/STARTING AT LOCATION 6020 OF LOWER 4K

/

/

JEXECUTE IN FLOATING POINT MODE

/MOVE RANDOM ARG TABLEYL TO TABLE?2

/

PAGE 122

N



-~ - -

/FLOATING PQINT EXERCISER n]ALL® VD83 6eAPRe72 13137 PAGE 12% -

4920 242272

4232 1111 ESTART, ESETR

4271 S700 SASE

4202 1121 ESETY

4223  SP16 XREGY

4224 0006 ESTRTD

4925 7031 EXTA!L /7LO0AD X3

4226 2023 EATX!S /RESET X3 POR REENTRY

4327 1831 EJA

4919 5941 LINKe2

4011 0p4p EFNOP

4012 224 EFNOP

4243 1131 FPPY, EJSR

4714 4476 FSET /SETUP FOR TST

4015 1131 EJSR

4916 4734 RANGEN

4247 1121 EJSA

4020 503%7 LINK

4321 1031 EJA

4022 4949 FPP2

4223 20285 ESTRTF

4g24 0511 FPPLR, EFLOAI%1Y /L0AD FROM TABLEY

4225 5775 TABLELe3

4826 6531 EFSTA]B3Y /STORE [N TABLE 2

4227 46375 TABLEZe3

4930 1131 EJSR /GOMPARE TABLEL WITH TABLE?

4931 4536 FCMPR

4g32 2103 EJXNI LD /COMPLETED BLOCK

4233 4024 FPPYLR

4934 02002 EFCLA /YES

4235 1219 EFADD} 2182 /L0CK ONTO TSY

4236 1941 EJNE /1F OFFSEY 10 1S NON-ZERO

4237 4943 FPP1




/FLOAYING PQINT EXERCISER

440
o4y
4p42
4043
4044
4045
4p46
4g47
4950
4p81
4p%2
4233
409%4
4p55
4256
4957
440
4963
4982

4063
4064
4265
4066
4247
4370
474
4272
4273
4274
4275%
4p76
4077
4100
4101
4102
4103
4104
41095
4106
4127
4110
4111

1131
4643
1121
5037
1931
4063
0006
2511
6776
6531
7376
1131
4716
2101
4947
ILH
1210
1041
4040

1131
4476
1121
5937
1031
4112
0005
8541
5775
1441
5775
2411
5775
6531
6375
1131
4560
2101
4272
P02
1210
1041
4063

J1ALL2  yoe3
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/
/EXECYTE IN DOUBLE PRECISION MODE
/MOVE RANDOM ARG TABLE3 TQ TABLEM4

/
FPP2,

FPP2R,

/

EJSR
DPSET
EJSA

LINK

EJA

FPP3
ESTRYD
EFLDAISLY
TABLE3=2
EFSTAI53Y
TABLE4w2
EJSR
DPCMPR
EJXN!L0D
FPP2R
EFCLA
EFADDI 210
EJNE

FPP2

/SETUP FOR TSTY

/L0AD RANDOM ARG

/FROM TABLEZ

/STORE SAME

/IN TABLE4

/JMP=SAVE RETURN

/Y0 COMPARE SUB
/COMPLETED BLOEK

/YES
/LOCK ONTO TST?
/1F OFFSEYT 10 IS NONeZEROD

JEXEGUTE IN FLOATING POINT MODE

¢/ADD SUBTRACT TEST

/
FPP3,

FPP3IR,

EJSR

FSET

EJSA

LINK

EJA

FPP4
ESTRYF
EFLDAISLL
YABLEL=3
EFADDI41Y
TABLELe3
EFSUB}41L
TABLELw3
EFSTA}S53Y
TABLEZ2e3
EJSR
FCMPAS
EJXN!180
FPP3R
EFCLA
EFADD{210
EJNE

FPPJ

/JMP=SAVE RETURN
/SETUP SUB

/LOAD RANDOM ARG
/FROM TABLEL
/h®A

/AsA=A
/STORE IN TABLE2
/JMPeSAVE RETURN
/COMPARE SUB

/COMPLETED BLOCK
/YES

/LOCK ONTO TSTY
/1F OFFSEY 1@ ]S NON~ZERO

™
t,_y



/FLOATING PQINT

§r12
4143
4114
4145
4116
4117
4129
4121
€122
4423
4124
4125
4126
4127
4139
4131
4132
4133
4134
4135
4136
4137
4149

EXERC]SER

143

4643

1121
5337
1031
4141
2206
541
6776
1441
6776
2411
6776
6531
7376
1131
4716
2101
4124
pBe2
1210
1041
4112

/

DIALLS

veas3

A-_—

beAPReT2 13137

/JEXECUTE IN DOUBLE PRECISION MODE
/ADD=SUBTRACY TES?
/

FPP4,

FPP4R,

EJSR
DPSETYT
EJSA

L INK

EJA

FPP5
ESTRYD
EFLDA|51Y
TABLE3e2
EFADD} 411
TABLEJe2
EFSUBl LY
TABLESe2
EFSTA|831
TABLE4s?
EJSR
DPCMPR
EJXNILOD
FPPR4R
EFCLA
EFADDIRLE
EJNE

FPP4

/JMP~SAVE RETURN
/SETUP SUB

/LOAD RANDOM ARG
/FROM TABLEZ
/A%A

/AsA=A

/STORE RESULT
/1IN TABLE¢
/JMP=SAVE RETURN
/COMPARE §UB
/COMPLETED BLOCK

/YES
/LOCK ONTO TESY o
71F OFFSET 18 1S NON=ZERD

PAGE 125




/FLOATING POINT

4141
4142
4143
4144
4145
4146
4147
4190
4181
4182
41583
4154
4185
4196
4187
4160
4161
4462
4163
4144
4165
4166
4147
4172
4171

EXERC]SER

1131
4476
1121
5037
1031
4172
po85
2511
5775
2004
6211
4441
5775
6242
32{1
6531
6375
1138
4572
2101
4150
2022
1210
1044
4144

DIALL? V283

wAPRa72 13§37 PAGE 126

/
JEXECUTE IN FLOATING POINT MODE

/MULTIPLY=DIVIDE TESY

/
FPP5,

FPPSR,

EJSR

FSET

EJSA

L INK

EJA

FPP6
ESTRTF
EFLDAIS1Y
TABLELe3
EFNORM
EFSTA]21Y
EFMUL | 414
TABLEL=3
EFSTA}212
EFDIV]21y
EFSTA}834
TABLEZw3
EJSR
FCMPMD
EJXNIL1O2
FPPBSR
EFCLA
EFADD 210
EJNE

FPRS

/JMP=SAVE RETERN
/SETUP SUB

/LOAD RANDOM ARG
/FROM TABLEL
/NORMALIZE

/STORE IN OFFSET 11
JA®A

/STORE [N OFFSET 12
Z7ASA/A
/STORE RESULT
/1N TABLE2
7JMP=SAVE RETURN
/COMPARE SUB

JCOMPLETED BLOCK

/YES
/LOCK ONTQ TSY
/1F OFFSET 42 1S NONeZERO

N



/FLOATING POINT

EXERC]SER

1133
4643
1121
5037
1034
4222
2006
2541
8776
4411
86776
6212
3411
6776
6531
7376
113¢
4716
2101
4283
11}
1248
1043
4172

DIALLD

vVoa3

{A'l\

6= APRm72 13137

/
/EXECUTE IN DOUBLE PRECIS]ON MODE

/ZMULTIPLY DIVIBE TESY

/
FPPS,

FPP6R,

EJSR
DRSET
EJSA

LINK

EJA

FPP?
ESTRYD
EFLDAISLY
TABLESw2
EFMULI41L
TABLE3s2
EFSTAl212
EFDIViALY
TABLEJ=2
EFSTAIB3L
TABLE4s2
EJSR
DPCMPR
EJXNI 100
FPP6R
EFCLA
EFADD{210
EJNE

FPPS

/JMPeSAVE RETURN
/SETUP ROUTINE

/LOAD RANDOM ARG
/FROM TABLE3
JA%A

/STORE IN OFFSET 12
/ARA/A

/STORE RESULT
/IN TABLE4
/JMP=SAVE RETURN
/GOMPARE SUB
/COMPLETED BLOCK

/YES
/LOCK ONTQ TST
/1F OFFSEY 12 1S NON=-ZERO

PAGE 1237




/FLOATING POINT

4222
4223
4224
4225
4226
4227
4230
4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4291
42%2
4253
4284
4255
42%6
42587
4260
4264
4262
4263

EXERC]SER

1131
4476
1121
5937
1031
4264
2085
P4yl
5776
2026
9022
2o05
p511
8775
2004
goi2
2004
oL
2004
PRLe
0024
pgLe
2004
po12
8531
6375
1131
4536
2191
4234
2002
1210
1041
4222

DiaL1@

vone3

6»APR=72 13137 PAGE 128

/
JEXECUTED IN FLOATING POINT MODE

/NORMAL IZEwALIEGN TEST

/
FPP7,

FPPR,

EJSR

FSET

EJSA

LINK

EJA

FPP1D
ESTRTF
EFLDAL4LY
TABLELs2
ESTRTD
EATX{2
ESTRYF
EFLDA{S1Y
TABLEL®3
EFNORM
EALNIQ
EFNORM
EALN!2
EFNORM
EALNIZ
EFNORM
EALNIZ
EFNORM
EALNI2
EFSTA|S31
TABLEZs3
EJSR
FCMPR
EJXN110D
FPPIR
EFCLA
EFADD|210
EJNE

FPR7

/JMP=SAVE RETURN
/SETUP SUB

/LOAD RANDOM ARG
¢/FROM TABLEY

/STORE IN IR 2

/LOAD RANDOM ARG
/FROM TABLEL
/NORMAL ] Z2E
/ALIGN ON IR 2
/ETC

/STORE RESULT
/1IN TABLER
/JMP=SAVE RETURN
/COMPARE SUB
/COMPLED BLOCK

/YES
/LOCK ONTQ TST
/1F OFFSEY 42 IS NONZERO



-~ -~ -~ :

/FLCATING POINT EXERCISER DIALLD VE23 = APRe?72 13137 PABE 129 .

/

JEXEGUTE IN DOUBLE PRECISION MODE
/TESTS SHIFTING OF THE FAC VIA ALN INST
/INDEX REG 4 GONTAINS NUM RIGHT SHIFTS
/INDEX REG 5 CONTAINS NUM LEFT SHIFTS

/
4264 1131 FPPL1B®, EJSR /JMP=SAVE RETURN

4265 4654 DPSETY /SETUP SUB

4266 1121 EJSA

4267 %237 LINK

4270 1034 EJA /G0 TO NEXT TESTY

4271 4317 FPP14

4272 2926 ESTRYD

4293 8742 FPP1aR, EFLDAI712 /LOAD RAN ARG FROM TABLE 3
4274 0014 EALNI4 /JSHIFT VIA IR 4

4275 0945 EALN1D /SHIFT V1A IR S5

4276 PPL4 EALNIG /ETC

4277 0015 EALNED

4300 0014 FALNIG

4301 QP15 EALN1D

4302 0014 EALN1S

4303 POL5 EALNIS

4304 0014 EALNI4

4305 Q@15 EALNIS

4306 6731 EFSTAL?34 /STORE RESULT IN TABLE4
4307 1131 EJSR /JMP=SAVE RETURN

4348 4726 DPCPRY /COMPARE ROUTINE

4311 2104 EJXNI100 /COMPLETED BLOEK
4342 4273 FPPLOR

4313 0002 EFCLA /YES

4314 1210 EFADDI 210 /L0CK ONTQ TSTY

4315 1041 EJNE /1P OFFSET 12 1S NONeZERO

4316 4264 FPPL2




/FLOATING PQINT

4317
4320
4321
4322
4323
4324
4325
4326
4327
4330
4331
4332
4333
4334
4335
4336
4337
4342
4341
4342
4343
4344
4345
4346
4347
43%0
4331

EXERCISER

1131
4510
1121
5037
1931
4352
2925
9743
1734
6222
0613
5634
0634
2222
1901
4340
0000
0613
6634
1131
4536
2101
4326
2002
12i0
1041
4317

/

DlaLse

voes

8=APR®72 13137

JEXEEUTED IN FLOATING POINT MODE
/ADD YO MEMORYeSUBTRACT TEST i
/PRELIMINARY COMPARE QF FADDM AND FADD RESULTS MADJE

/THEY SHOULD BE EQUAL

/o
FPP11,

FPPLiR,

GOL1,

EJSR
FSETY
EJSA

LINK

EJA

FPP12
ESTRYF
EFLDALI Y13
EFADD| 734
EFSTA}222
EFLDAL 613
EFADDM] 634
EFLDA} 634
EFSUBl 222
EJEQ

6011
EFEX!TY
EFLDAL 613
EFSTA] 634
EJSR
FCMPR
EJXNI1DQ
FPPL4R
EFCLA
EFADDl210
EJNE
FPP1Y

/JMP=SAVE RETURN
/SETUP SUB

/LOAD RAN ARG FROM TABLE{

/A®A
/STORE IN OFFSET 22 .
/LOAD RAN ARG FROM TABLE{
/A%A TO MEMORY
/L0AD Aed
/SUBTRACT OFFSET 22
/SHOULD EQUAL ZERD
/YES o
/FADDM AND FADD RESULYS BIFFER
/L0AD ARG IN TABLEL
/STORE BACK IN TABLE?
/JMP=SAVE RETURN
/COMPARE

/COMPLETED BLOEK

/YES
/LOCK ONTO TSY .
/1F OFFSET 10 1S NON=ZERO

PAGE 132



/FLOATING POINT EXERC]ISER

4352
43%3
4354
4385
4356
4387
4340
4341
4362
4363
4364
4345
4366
4367
4379
4371
4372
4373
4374
4375
4376
4377
44090
4401
4402
4403
4404

1131
4671
1121
5237
1031
4405
20086
2712
1731
6222
0612
5631
0631
2222
1901
4373
0000
2612
6631
1131
4716
2101
4364
2002
1210
1941
4352

DIALLD

veas3

-_—
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/

JEXECUTED IN DOUBLE PRECISION “ODE

/ADD YO MEMQRYsSUBTRACT TEST )
/JPRELIMINARY COMPARE OF FADDM AND FADD RESULTS ARE MADE

/THEY SHOULD BE EQUAL

/
FPP12,

FPP12R,

G012,

EJSR
DPSET2
EJSA

LINK

EJA

FPP13
ESTRYD
EFLDAIT12
EFADDI734
EFSTA]222
EFLDAL6L2
EFADOM| 631
EFLDAL 631
EFSUBl 222
EJEQ

6042
EFEX]T
EFLDAL L2
EFSTAl631
EJSR
DPCMPR
EJXNILBO
FPP12R
EFCLA
EFADDIRLE
EJNE
FPPL2

/JMP=SAVE RETURN
/SETUP SUB

/LOAD RAN ARG FROM TABLES
JA%A
/STORE IN OFFSET 22
/LOAD RAN ARG FROM TABLESZ
/A%A TO MEMORY
/LOAD RESULT A®A
/SUBTRACT OFFSEY 22
/SHOULD EQUAL ZERQ
/YES B
/FADDM AND FADD RESULTS BIPFER
/LOAD ARG IN TABLEY
/STORE BACK IN TABLE4
/JMP=SAVE RETURN
/COMPARE SUB

/COMPLETED BLOEK

/YES
/LOCK ONTO TS? .
/1F OFFSET 32 1S NON=ZERO




/FLOATING PQOINT EXERCISER

4405
4426
4407
4419
4411
4442
4443
4414
4445
4416
4417
4420
4421
4422
4423
4424
4425
4426
4427
4430
4434
4432
4433
4434
4435
4436
4437
44490
4441

1131
4510
1121
5037
1031
4442
3005
8713
2004
6211
4734
6222
211
7634
634
2222
1901
4430
(TIT)
26413
6634
1131
4536
2101
4414
2902
1210
1041
4485

ClaALL1® V@03 6eAPR=72 13137 PAGE 132

/
JEXECUTED IN FLOATING POINT MODE

JMULTIPLY TO MEMORY DJVIDE TEST

/PRELIMINARY COMPARE OF FMULM AND FMUL RESILTS ARE MADE
/TREY SHOULD BE EQUAL

/
FPPL3, EJSR /JMP=SAVE RETURN
FSETY /SETUP SUB
EJSA
LINK
EJA
FPP14
ESTRTF )
FPPL3R, EFLDA}713 /LOAD RAN ARG FROM TABLE{
EFNORM /NORMAL12E
EFSTAl 211 /STORE IN OFFSET 1
EFMUL 1734 Y
EFSTA} 222 /STORE [N OFFSEY 22
EFLDAL21Y /LOAD OFFSET 114
EFMULMI 634 JA®A TO MEMQRY
EFLDAL634 /LOAD RESULT Asjp
EFSUBl 222 /SUBTRACT OFFSET 22
EJEQ /SHOULD EQUAL ZERQ
6043 /YES .
EFEXIY /FMULM AND FMUL RESULTS DIFFER
6013, EFLDAJ613 /GEY ARG IN TABLEl
EFSTAl 634 /STORE BACK IN TABLE2
EJSR /JMPeSAVE RETURN
FCMPR /COMPARE ,
EJXNI102 /COMPLETED BLOEK
FPPL3R
EFCLA /YES
EFADD} 212 /L0CK ONTO TSY
EJNE /1F OFFSET 12 IS NONeZER®
FPP13



~

/FL0ATING PJINT ZXERC]ISER

4442
4443
4444
4445
4446
4447
4480
4451
4482
4453
4454
44585
4456
4457
4460
4461
4462
4463
4484
4445
4466
4447

4470

4471
4472
4473
4474

4475

4476
4477
4520
4501
45a2
4573
4534
4505
4576
4507

1131
4671
1121
5037
1031
4213
2026
2rte
4734
6222
7612
7631
2631
2222
12921
4463
20900
7612
6633
1131
4746
2101
4451
pge2
1210
1031
4043

ngeg

3085
2902
nL30
7653
a1a1
a200
mL03
"gaoe
1231
5771

—_—
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/

JEXECUTED IN DOUBLE PREC!SION MQCE

JMULTIPLY TO MEMORYSDIVIDE TEST _
/PRELIMINARY COMPARE OF FMULM AND FMUL RESULTS ARE MADE
/THEY SHOULD BE EQUAL

/
FPP14,

FPPL14R,

6014,

EJSR
PPSET2
EJSA

LINK

EJA

FPP1
ESTRYD
EFLDAI712
EFMUL173Y
EFSTA}222
EFLDAI612
EFMULMI631
EFLOA} 634
EFSUB|222
EVEQ

6044
EFEXIT
EFLDA}612
EFSTAL631
EJSR
DPCMPR
EJXN1180
FPP14R
EFCLA
EFADD| 210
EJA

FPPL

/

/DUMMY POINTER
/END OF FPP TESTS WAS FPPL4
/

FPPLS,

2

/JMP=SAVE RETURN
/SETUP SUB

/LOAD RAN ARG FROM TABLESZ
ZA%A

/STQRE IN OFFSET 22

/LOAD RAN ARG FROM TABLES
/7A%A YO MEMQRY

/LOAD RESULT A®A
/SUBTRACT OFFSET 22
/SHOULD EQUAL ZERQ

/YES

JFMULM AND FMUL RESULT DIFFERS
/LOAD ARG IN TABLES

/PUT BACK IN TABLE4
/JMP=sSAVE RETURN

/COMPARE SUB

/COMPLETED BLOCGK

/YES
/LOCK ONTQ TST

/
ZENTERED ONLY IN FLOATING POINT MODE
/SET UP OF FPP INDEX REGISTERS

/
FSET,

ESTRYF
EFCLA
FLDX1D
7653
ELOXY

2
ELDX!S
2

EJA
BASE+}

/CLEAR THE FAG

/LOAD IR 2

/WITH =125

/L0AD IR 1

/WITH 2

/LOAD IR 3

JWITH 2

/JMP ALWAYS

/OFFSET @ IN BASE REG TARLE




/FLOATING PQINT

4510
4511
45142
4543
4514
4515
4516
4547
4520
45241
4522
4523
4524
4525
4526
4527
4530
4534
4532
4533
4534
4535

EXERCISER DIALLD V023

2225
2022
2100
7653
2101
7020
7192
7653
2103
2020
pLo4
oo%0
i85
egoe
2541
5775
6551
6375
2121
4526
1031
5704

/

b= APRe72 13§37 PAGE 134

JENTERED ONLY IN FLOATING POINT MOOE
/SETS UP FPP INDEX REGISTERS

/OUPLICATES TABLEL INTD TABLEZ2

/

FSETI, ESTRTF
EFCLA
ELOX10
7653
ELOX1Y
o

ELOX1R
7653
ELOX!S

2
ELDX14
7
ELDX13

e
MORE, EFLDA|S4t
TABLELe3
EFSTA|551
TABLEZeJ
EJXN!L122
MORE
EJA
BASE«d

/CLEAR THE FAC

/LOAD
/WITH
/LOAD
/WITH
/L0AD
JWITH
/L0AD
/WITH
/LOAD
/W1TH
/LOAD
/NITH
/LOAD

IR D
=125
IR 1
2

IR 2
=125
IR 3
)

IR 4
o

IR 5
/
RAN ARG

/IN TABLEY
/STORE RAN ARG
/1IN TABLER

/DONE 125 TIMES

/NOeDO [T AGAIN
/JMP ALWAYS
/OFFSET 2 IN BASE REG YABLE



~

/FLOATING POINT EXERCISER

4536
4537
4540
4541
4542
4543
4544
4545
4546
4547
4599
45%1
45982
4583
45584
4595
4586
45%7

411
5775
2431
8375
1001
4545
2040
p216
1991
4556
110
7777
e1i1
7777
?143
7777
10831
5701

/

SlALL?  VPe3

-~

b=APRw72 13137 PAGE 135

ZJENTER ONLY IN FLOATING POINT MODE
/COMPARE TABLEY WITH TABLE?

/THEY SWOULD BE EQUAL

JTEST OFFSET 16 IN BASE REG TABLE
/1F NOY ZERO
/DECREMENY INDEX REGJSTERS AND

JEXECUTE SAME ARGUMENT IN TABLEL AGAIN

/THE RET PORT]ON OF THIS ROUTINE

/1S USED BY ALL OTHER COMPARE ROUTINES

/IN BOTH FLOATING POINT AND DOUBLE PRECIS]AON MODE

/
FCMPR,

ERET,

RETING,

EFLDA}41L
TABLEL=3
EFSUB] 431
TABLEReJ
EJEQ

ERETY
EFNOP
EFLDA}216
EJVEQ
RETINC
EADDX D
7777
EADDOX}Y
7777
EADDX ]S
7777

EJA
BASEed

/LOAD RAN ARG

/IN TABLEY

/SUBTRACT RESUYLT

/IN TABLE2

/JMP 1F FACap

/RET ROUTINE YO REENTER MAIN FPP PROG

/LOAD OFFSET 16 IN BASE REG TABLE
/JMP IF FACsQe=]E, DONT LOZK ONTO TEST SEQ
/RETURN TO MAIN FPP PROG

/ADD YO IR 3

/od

/ADD TO IR 3

/ed

/ADD TO0 IR 3

/=1

/JMP ALWAYS

/QFFSET OF @ IN BASE REG




/FLOATING POINT

4560
4581
4562
4563
4564
4545
4566
4567

4370
4571

4572
4573
4574
4575
4576
4577
4600
4601

EXERCISER D1AL12 V283 4eAPRe72 13137  PAGE 136

2411
5775
2431
6375
1041
4570
1031
4545

1031
4545

P41l
8775
2431
6375
1044
4602
1031
4545

/
JENTER ONLY IN FLOATING POINT MQDE
JFROM AN ADDITION=SUBTRACTION TESTY
/COMPARE TABLEY WITH TABLE2

/THEY SHOULD BE EQUAL

/
FCMPAS, EFLDAJ411 /L0AD RAN ARG
TABLELle3 /IN TABLEY
EFSUB] 434 /SUBTRACT RESULT
TABLEZw3 /1IN TABLE2
EJNE /JMP IF FAC NQT o
FASCK /ADD=SUBTRACY DATA ERROR
EJA /JMP ALWAYS
ERET /RET ROUTINE TO REENTER MAIN FPP PROG
/
/FLOATING POINY ADB=SUB FAILED
/
FASCK,; EJA /DATA ERRQR EXIT
/
EREY

/ENTERED ONLY IN FLOATING POINT MODE

¢FROM ROUTINE DOING A MULTIPLY=QIVIDE TESY
/THIS ROUTINE COMPARES TABLEL WITH TABLE2
/THEY SHOULD BE EQUAL

/
FCMPMD, EFLDA}41Y /L0AD RAN ARG

TABLELS3 /1IN TABLEL

EFSUBIASL /SUBTRACY RESULT

TABLEZe3 71N TABLER

EJNE /JMP IF FAC NOT 0 T0 FEMB

FMDCK /CHECK FOR LEGAL UNDERPLOW

EJA /JMP ALWAYS _

ERET /RET ROUTINE TO REENTER MAIN FPP PROG

e N

\ ¥
S —



/FLOATING POINT

46m2
4623
4604
4605
46M6
4607
4610
4641
4642
4613
4644
4645
4616
4617
46292
4621
4622
4623
4624
4625
4626
44627
4632
4631

4632
4633
4634
4635
4636
4637
4640
4641
4642

EXERCISER

2433
6375
1001
4632
206
1214
0285
6215
0215
2411
5775
1001
4545
2431
6375
2006
1217
8205
6221
224
2411
5775
1831
4545

2411
5775
4243
1001
4545
o2z
6223
1331
4545

DIALLG Vo33

—_—
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/
JENTERED ONLY IN FLOATING POINT MODE

/FROM FCMPMD ROUTINE

/WHEN RANDOM ARG D{FFERS FROM RESULT
/BY PLUS QR MINUS 1 DUE TO ROUNDING
/ROUTINE TESTS FOR TWIS OCCURANCE

/
FMDCK,

EFLDAJ43Y
TABLEZ2s3
EJEQ

FZMD
ESTRYD
EFADD}214
ESTRTF
EFSTA}215
EFLDAL215
EFSUBl41Y
TABLEL=3
EJEQ

ERET
EFLDA} 431
TABLEZS3
ESTRYD
EFADDI217
ESTRYF
EFSTAl221
EPLDAL22Y
EFSUBl41Y
TABLEL=3
EJA

ERET

/LOAD RESULT

/FROM TABLE2

/JMP IF FACsZ TO

/ROUTINE TO TEST FOR LEGAL UNDERFLOW

/SUBTRAGCT 1 CONTAINED IN OFFSEY 14 OF BASE REG

/STORE [N OFFSEY 15 OF BASE RES

/L0AD OFFSET 15 IN BASE RES

/SUBTRACY RAN ARG

/1IN TABLEL

/JMP F FACaD

/RET ROUTINE YO REENTER MAIN FPP PROG
/LOAD WITH RESULT

/IN TABLE2

/ADD L CONTAINED IN OFFSEY 17 OF BASE REG
/STORE [N OFFSET 2{ BASE REG

/LOAD OFFSET 21 IN BASE REG

/SUBTRACT RAN ARG

/1N TABLEL

/RET ROUTINE Y0 RE«ENTER MAIN FPP PROG

/

JENTERED ONLY IN FLOATING POINT MODE
/WHEN RESULT HAS ZERO MANTISSA
/ROUTINE TESTS FOR A LEGAL UNDERFLOW

/
FEMD,

EFLDA} 414
TABLEL»3
EFMULI213
EJEQ

EREY
EFCLA
EFSTA}223
EJA

FRET

/LOAD RANDOM ARG

/FROM TABLEL

/MULTIPLY BY CONSTANT IN QFFSET 13 OF BASE REG
/JMP IF FACs0

/RET ROUTINE TO MAIN FPP PROG

/CLEAR FAC

/FLAG B UNDERFLOW NOT LEGAL




/FLOATING POINT EXERCISER DIALLE® Vo83 4= APRe72 13137 PAGE 138

4643
4644
4645
4646
4647
4650
4651
4632
4633

4694
4685
4686
4637
46640
4661
4662
4663
4664
4665
4666
4647
4679

2gees
71290
7620
Yk
7000
2123
pooo
1034
5701

80086
0100
7600
104
2020
2103
LLT)
104
eai4
0405
7764
1031
5701

/
/SEY UP OF FPP INDEX REGISTERS
/FOR OPERATION IN D0UBLE PRECIS]ON MODE

/
DPSET, ESTRYQ

ELDX!D /L0AD IR 2

76230 /WITH =200 -

ELDOX!E /LO0AD IR &

2 /WITH @

ELDX!3 /LO0AD IR 3

2 /NITH B

EJA /JMP ALWAYS

BASE+} /QFFSET @ IN BASE REG TABLE

/

/SET UP OF FPP INDEX REGISTERS ON PAGE @
/FOR OPERATION IN DOUBLE PRECIS]ON MODE
JENTERED FROM FPPLg TEST

/
DPSETL, ESTRTD

ELOX!D /LOAD IR @

7690 /NITH =208

ELOX1L /LOAD IR L

0 /WITH ©

ELDX13 /LOAD IR 3

? /WITH @

ELDX14 /LOAD IR 4

14 /WITH 14

ELOXIS /LOAD IR 5

7764 /NITH =200

EJA_ /JMP ALHAYS ‘
BASEs1 /OFFSET O IN BASE REG TABLE
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/FLOATING PQINT EXERCISER D1ALLD  vER3 §eAPR=7? 13137  PAGE 139 .
/
- /SEY UP OF FPP INDEX REGJISTERS ON PAGE 2
JDUPLICATION OF TABLE3 INTO TABLE4

/
4671 RIS NPSET2, ESTRTD

4672 %120 ELOX!D /LOAD IR 2

4673 760D 7600 JWITH =200

4674 0101 ELOXIY /LOAD IR

4675 2020 e /WITH @

4876 2102 ELOX12 /LOAD IR 2

4677 7620 7600 /WITH =200

4700 0103 ELDX)3 /LOAD IR 3

4701 07200 2 /WITH 2

4782 0184 ELDX14 /L0AD IR 4

4783 2000 e /WITH @

4704 2125 ELOX!S /LOAD IR 5

4725 0000 2 /WITH @

4706 2541 MOR, EFLDAIS4Y /LOAD RAN ARG
4747 6776 TABLEYe2 /FROM TABLES
4710 6551 EFSTA|S51 /STORE IT

4711 7376 TABLE4w2 /IN TABLE4

4712 2421 EJXNIL20 /0ONE 202 TIMES
4743 4726 MQOR /NO=DO T AGAIN
4744 1034 EJA /JMP ALWAYS
4745 5701 BASE+} /OFFSET @ IN BASE REG TABLE

/

/COMPARES DQUBLE PRECISION NUMBERS

/TABLES WITH TABLEG

/USING DOUBLE WORD DIRECT REFERENCE INSTRUETIONS

/
4716 02411 DPCMPR, EFLDA411 /LOAD RANDOM ARG
4747 6776 TABLEJw2 /FROM TABLES
4729 2431 EFSUB| 431 /SUBTRACT RESULT
4721 7376 TABLE4e2 /FROM TABLE4
4722 1001 EJEQ /1F THEY ARE EQUAL
4723 4545 ERET /+MP T0 RET
4724 1033 EJA
4725 4545 ERET

/

/COMPARES DOUBLE PRECISION NUMBERS

/TABLEZ WITH TABLE4

/USING SINGLE WORD INDIRECT REFERENCE INSTRUCTIONS

/

4726 7631 DPCPRL, EFLDAI631 /LOAD RESULT FROM TABLEY4

4727 2612 EFSUBL 612 /SUBTRACT RAN ARG FROM TABLEX
4739 1031 FJEQ /1F THEY ARE EQUAL

4731 4545 FRET /JMP TO0 RET

4732 1P33% EJA

4733 4545 ERET




/FLOATING POINT

4734
4715
4736
47137
4740
4744
4742
4743
4744
4745
4746
4747
4752
4754
47%2
4753
47%4
4755
47%6
4757
4760
4761
4762
4763
4744
4765
4766
4747
4772
4774
4772
4773
4774
477%
4776
4777
Soee
S5g04

EXERCISER

1131 RANGEN,

5826
1111
5022
2121
2920
2102
76020
epss
gaee
1051
4756
2223
1051
4756
gaee
2209
6282

2222 RCONST,

6411
6000

2411 RGENA,

6002
1201
6411
7000
1201
6511
6000
2101
4761
6222
1101
5016
1111
5700
1031
5701

DIALLE® vee3

ESETX
XREG?2
ESETB
RBASE
FLOX!Y
2028
ELOX1D
=230
ESTRTD
EFLDAl 202
EJLT!L
RCONSTY
EFSyUB} 203
EJLT
RCONST
EFLDA} 202
EFsyplaen
EFSTA} 202
EFLDA}2B2
EFSTAlALY
TABLEL
EFLDA]4LY
TABLEY
EFADD} 201
EFSTAl 411
TABLES
EFADD 204
EFSTAIB1Y
TABLEY
EJXNILP®
RGENA
EFSTA} 202
ESETX
XREGY
ESETB
BASE
EJAlL
BASE+L

6= APRe72

13137

PAGE 149

o
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/JFLOATING POINT

5322
5223
5204
5015
5206
5p07
5510
5911
5012
5013
5014
5215

Sp16
5017
5p20
5p21
3g22
5p23
5024
5025
Sg26
5027
5032
5031
5032
5033
- 5034
5035

EXERC]SER

2330
2657
1234
2000
ngas
no11
7po0
2290
7000
7222
1373
zeaoe

2000
ngeo
pRoY
PP
zoee
pooe
2000
goeR
2oo0
opae
pRoe
eoop
pooe
2000
goop
2000

R3ASE,

XREGY{ .,

XREG2,

N1ALLE VD23 6=APRe72 13137 BAGE 1431

2220
2657
1234
2220
2235
2g11
7020
2220
72020
ro20
1373
2020

VWOV




/FLOATING POINT
N

5237
5p40
5pa1
5042
5343
5ga4
5p45
5046
5047
5250
5251
5g%2

5053
5054

5085

EXERC]SER NIALLD VP33
?279 EEND, pa

/

/
1032 LINK, £JA
4p11 FPPle¢
2121 FJAN!IOD
5045 ' *3
1831 EJA
5037 LINK
2g06 ESTRYD
2401 EFLOAl4BY
5037 LINK
1401 EFADD{ 421
5053 TWO
2007 EJAC
2oog TWO, ogee
rge2 22
2oee XREG, ?

/
/BASE REGISTER TABLE

13137

/CONYAINS CONSTANTSeFLAGS=TEMPORARY STORAGE 4
/BASE+{ AND BASE#2 CONTAIN RETURN JMP FROM SUBROUTINE

/

PAGE 142
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/FLOATING PQINT EXERCISER

5730
s741
€722
5723
5724
5785
5726
5727
5710
5711
5712
3713
5744
5745
5746
5747
5720
5724
5722
5723
5724
5725
5726
5727
57%2
5734

5722
7000
090
2222
2029
2901
7376
2002
7gol
6776
2229
2004
5775
320
2901
6375
2peo
2020
20020
roee
coep
¢oo0
pooQ
22002
2029
kel
209280

3ASE,

NIALLE V@@l

i
~
()
=

MERATATY &

~N
N
~N o
[« % o

<Q

'TER
6776

2021
5775

2024

L2}
~3
w

SOV VV RN o

6w APR=72

/0FFSET

/QFFSET

/0FFSET

/0FFSET

/OFFSET

/OFFSET

/0FFSET

/QFFSET

/QFFSET

oF

oF

oF

oF

oF

oF

oF

oF

oF

12

PAGE 143




/FLOATING POINT

5732
5733
5734
5735
5736
5737
5740
5741
5742
5743
5744
5745
5746
5747
57%9
5751
5782
5783
5784
5785
5786
5787
5760
5761
5762
5763
5764
5765
5766
3767
5770
5774
5772
5773

EXERC]SER

7922
7322
2020
2029
2000
200
goep
6920
3777
7777
2000
7777
7777
2229
2002
zcoep
egeo
2002
egeo
eooo
2000
poey
2000
co00
opoe
2000
paee
2000
goeg
coee
opoe
ogee
goae
7777

LOKTST,

LOKSEG,

RESLY,

UFLO,

DIALL® VEB3

(R ECROoRC-RoRCRCRCNCRORCRCRCECRORC RS

oW
o8
=S
|

7777

6eAPRe72

/0FFSET

/JOFFSET

/OFFSET

/QFFSET

/OFFSET

/0FFSET

/0FFSETY

/OFFSET

/QFFSET

/0FFSET

/0FFSET

oF

oF

oF

oF

oF

oF

oFf

oF

oF

of

oF

11

12

13

14

15

18

17

22

21

22

23



~

/FLOATING PQINT

€222

8422

7228

7400

EXERCISER J1AL1D vaBs b= APR=72

5020
2002

6400
2002

7000
2200

7420
go2p

/
/

/

/FLOATING POINT MODE
/RANDOM DATA TABLE 1§

7402 OCTAL LOCATIONS LONG

/
a6002
TABLEL, 2
/
/

/FLOATING POINT MOOE

/RESULTING ARG TABLE 2

/USED IN ASSOCIATION WITH TABLE 3
/403 QCTAL LOCATIONS LONG

/

#6400
TABLEZ2, 2
/

/

/DOUBLE PRECISION MODE
/RANDQM DATA TABLE 3

/400 OCTAL LOCATIONS LONG

/

«7000
TABLES, @
/

/

/DOUBLE PRECISION MODE

/RESULYING ARGUMENT TABLE 4

7USED IN ASSOCIATION WITW TABLE 3
7488 QCTAL LOCATIONS LONG

/
87400
TABLE4, @
/
/

2001787100002 80000070080000227¢07277712/
/1777/777END OF PROGRAM/// /111774177
J00770200000 0800007070 702002707¢¢27¢7

-~

13137

PAGE 145




/FLOATING POINT

2162
7163
7164
2165
2166
7167
7179
174
7172
2173
2174
2175
7176
2177

EXERCISER

2254
7336
7347
2346
7382
7620
7346
2672
r666
2665
2061
20682
7772
7343

DIALLO

vop3

&nAPRa7?

13137

PAGE 146



/FLOATING PUINT EXERCISER STALLQ® VD23 e APRe72 13137 PAGE 146°1 'S

¢2e0 12000200 ©20P0PE2¢ 11111111 11i111d1 11111111 11111141 i141i111 11111118
plee 11111111 11i11111 11118111 11411002 002707222 0Q2PPE0p Ap111111 111111i1

0200 11111111 11i111f1 11i1d111 1ila1a§y {1131491 1311d1dy Dadadafl 1182113l
P390 11111111 11f111f1 g111d1311 11i111d1 1111100 020922022 A1i11f1i1 11411141

p40p 11111111 111111f1 42318111 133131d1 1111111 11i1i1dy di11d4d1 11§4114
#5090 11111111 11i111i1 ©@2poo000 0PPOCR22 02200028 022000020 O0QPPEPOL 1111114l

géel 11111111 11111131 11113111 13114141 1111111 11111131 1118111 11811134
g708 {111t1111 11T11181 e1f13111 11811191 {1100029 ooBQ0020 2Q008P0Q Q2220029
1900 11111111 11f113191 1131118 13811181 f1ad111) a1 f184814 f1i11144
1409 11111111 11911141 11918291 11811141 f1111143% 11411402 epi1ii111 11111131

1209 11111141 11i111%1 11iiigec o@E@EOee Q020020 PODCOPE BQEE22E2 0200000
1389 0@0QPREC 0Q0QCPD0 POPPO000 0OP200GC QQAPEPZ? 0ORCP00 GOCEAEPR 2711111

f4pe iat111d41 11l11af1 a1faddn dalaaafn fatidaal gatigdy fadadafn fafatale
1589 i1111141 11711141 11739114 salitady 1444181 tatai1d fadafady d1i111u

1680 11111111 11f113f1 12f1f111 wiiiatdy f1gdiand dadiiady Dadadads aiddii
1789 41111191 11f113191 11317111 22811181 {111i000 oOOROOCE 80002002 CQ2Q0200
2009 1111141 1181431 1af1f111 113481 {11314 11211ady fadadafy 11111141
2100 f1111141 111113181 4afad1ar eafn1adn figi1ial siaaiadr faiadadn faiiaQe

220 11111111 11i1111 11f1f111 1ddatady f1a1d1y adtiiade faaafadn didstig
2399 41f14111 11f111%1 41313111 11811441 fai1411) 1113y 113138181 f1dai1d

24pp 11111141 11i111f1 41fait11 idasafy futdiial aadiiady fafadify d1faiddd
2589 11111141 11f113f1 119181e1 e1fa0afr f1t11a1) aida1adr f1adadr d1da31dd

260p i1111141 11111281 21i1i101 1aliaafn f1iddadd igtaaidy fadadadn fadstiu
2700 1111141 121311131 41f18111 11111131 {@002000 @0PPCOPC #0000P20 00FE0CD

3020
3100

32092
3300

340
3500

3600
I7e0




JFLOATING POINTY

4000
4100

4200
4300

4400
4500

4600
4700

5000
51080

8220
s30¢

sS40
$Se0

5600
5700

6002
6100

6220
63020

6402
6520

6680
6780
7000
7100

7200
7302

7402
7500

76822
7732

11111111
11111141

11111111
111111114

11111141
11111141

11111111
11111141

11114111
gpegep20

00009000
i11111d1

10000020
22020220

10002200
geopope2

10002022
20292222

10002222
208232322

EXERCISER

11111131
11111148

11111141
11111141

1111141
11111141

11411141
11111141

11111111
202002002

PP020000
11911141

2popo0o0e
200000820

22c00080
32300020

aga2eped
297322020

DIALL2 vOe3

11111111
11111118

1111111
11114111

1141411
11118111

11§1i111
113114111

11114111
20000200

00200200
11i1i111

Pep0o0Ra0
PooooR00

gozd0000
00200000

20pQeo20
22700022

20000200
20p000082

11111144
11411441

11i11144
11111144

1111411
1111111

11311131
11411141

11314131
08000000

00000000
11811134

00800280
popeogen

00p20020
22p00020

popoeooR
goeoegoe

gepoeRee
geeooeoa

4w APRw72

11111111
11111118

£1111141
{11311

11111113
1141111

{1111111
{11111

11111118
280202020

po202000
11113114

20222000
povecone

2002200
pRooeRnY

pooeeede
poree220

pozo2o0e
po0020002

11111111
11111111

11111111
11111114

11111141
11111144

11111112
113111111

11111102
20000002

ggooepee
11311111

220202020
po2eoed

02022009
20002220

o02002020
pooReeog

13137  PAGE 146=2

{1114112
{1111111

1111§114
1311144

11118141
{1i131d1

{11113
1119111

2000800020
epoeee00

200082000
11417114

82000000
doo0Boee

Boconroon
®0000200

so000000
fso00e200

epogeoee
poooeRRd

11114144
11111111

1111144
1311141

1111111
{13111

11311141
11711141

Ppdpoo00
pedpcaoo

oobeoooo
11110089

20000200
podorooe

goceoo0R

LTLIELE)
72800000

FoPgoe00
roApMo00
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JFLOATING POINT EXERCISER DIALLG vR2e3 = APRw72 13137 PAGE 1463 .
AT 7137 ASCCH 2345 CMEME 4590 NTXTY 1727
AC3IT 72541 ASEDAT @112 CMEMF 4547 NEXT2 1735
ACEQ 2542 ASCL 2072 CNTRLS 7249 DVEND 4037
ACEXP 2935 ASCLY 2105 CODE 1216 EA #4582
ACLSW 2037 ASCL2 @1@6 COMPO 6320 FADDX 2140
ACMSW 2036 ASCWD 2346 COMREG 02%2 EALN poLe
ACNEZ 2247 ASCWDE 0822 CRLF 2740 EATX 2020
ADDAR 7012 ASFLD 2633 CRSW ng24 ECOND 2712
ADOR 2652 ASGEY p6{6 CSTATE a145 EDATY 1194
ADDX 5212 ASLOC 02673 na7 pino EDAT2 1185
ADDXYL 5213 ASPNTR p662 DATABL 1991 EEND 5836
ADDX2 5225 AST 2445 DATCY 1036 EFADD 1209
ADDX3 5235 ASTER 7261 DATG2 1060 EFADDM 52082
ADDX4 5243 ATXY 4266 DATERR 1871 EFCLA @022
ADEQ 2616 ATX2 4372 DATTXT 1532 EFDIV 30002
ADQXOX 2321 ATX3 4337 DECAPY 4566 EFEXIT 2000
AEQ 2526 ATX4 4400 DECQOP 4345 EFLDA peag
AEXT fg26 ATX4A 4421 DEP 2082 EFMUL 4008
AEZ 7124 ATX5 4425 DEPLY 20%3 EFMULM 7000
AGZ 7143 ATXOK 2275 DEPL2 2116 EFNEG oa03
ALNY 4937 BADNWS 6242 DEPL3 2135 EFNOP Q040
ALN2 4957 BASE ~ 57@g DEPL4 2200 EFNQRM 20024
ALNZ2 agr7 BEGIN 2243 DEPL144 2240 EFSTA 4002
ALN3 4200 BEQ 2532 DEPLS 2285 EPSUB 2020
ALNG 4215 BEXT 2031 DEPEND 2415 EJA 1031
ALNEND 4246 BLSW 2330 DEPOK 2344 EJAC poa?
ALNOK 2271 BMSHK pe2? Dive 3472 EJEQ 1001
ALSW 225 BRANCH 1046 DIVRA 3523 EJGTY 1064
ALZ 7135 BREG pR27 DIve 3533 EJLT 1931
AMBO 4577 CAPT 4575 plve 3600 EJUNE 1044
AMSH 7024 CAROUT @877 DIVY 4000 £JSA 1124
APBO 4574 CARYIN 2276 pIVe 3734 EJSR 1134
APEQ 2578 CKMEM 2131 DIVIDE 3614 EJXN 2004
APY PRV cKo 21{7 DIVOK 22%7 ELDX pLog
APYC 5450 CKOP gL20 plvoy 22431 EMEM pees
APTDEC 6527 CKOPAD 6322 DIVE 2234 ENDL®  23{8
APTERR 2685 CKST 6592 noT 2443 ENODIV 37823
APTPAC 6104 cKSuUB 6541 DOTCK 2414 ENDFAD 2429
APYSAY 10244 cL 7542 DOTERE 13113 ENOMUL 2222
AREG gR24 CLEAR 4574 DOTERR 2432 ENINIT 1076
ARITH 2930 CLRA 4573 DOTEX 0245 ENT 20800
AS 2600 CLRAX 6703 DPADD 2680 ENTER 4564
ASADDR 2646 CLRB 4572 DPADDE 26931 ENTSTP 2114
ASC 7346 CLRBX 8710 DRADDL 2697 ENTTXT 6233
ASCY m657 CLRCY 5447 DPASOK 2361 ENTYP 6232
ASCy12 7620 ¢LRO 4571 DPCMPR 4746 EQP 2384
ASC2 7660 CLROX  67{5 DPCPRL 4726 ERY LEAT ]
ASC3 n661 CLRT 5420 DPFLOW 2402 ER2 5734
ASC4 7662 CM P47%6 DPOVFL 2675 ER3 5732
ASCS 663 CMEM 6632 DPSET 4643 ERET 4545
ASC77 0664 CMEMY 6600 DPSET] 4684 EROUT 2332

ASC3 n644 CMEM2 6650 DPSET2 4671 ERR 7347




/FLOATING PJINT EXERCISER

ERR12
ERRETY
ERRQR
ERRTY
ERPTYP
ESETB
ESETX
ESTART
ESTQP
ESTRTD
ESTRTF
ETXTY
ETXT2
EX
EXADOR
EXCOM
EXEC
EXIT
EXITO
EXITY
EXIT2
EXITY
EXIT4
EX1TS
EX1T6
EXIT?
EXITSW
EXITWD
EXSAV
EXSTP
EXTA
EXWD
FACFR
FADZLA
FADD®
FADDOL
FADDO2
FADDY
FADD?2
FADDY
FACEND
FALN
FAPIS
FASCK
FATX
FCLA
FCLR
FCLRA
FCMPAS
FCMPMD
FCMPR
FECH?

1229
1111
72929
1112
1874
1111
1121
4080
6245
2826
zZo25
1876
112¢
2436
2113
2627
16020
2427
2430
2472
2501
2512
2523
2534
2600
2605
2072
2260
245%7
2145
7932
2440
2936
3327
3204
3185
3230
3026
3941
3213
3252
4036
1627
4579
4265
5158
5422
5405
4549
4572
4536
1250

DIALLO

FECHY
FECH2
FECH24
FECH3
FECH34
FECH4
FECH42
FECHS
FECHS
FECH?
FECH72
FECHY3
FEND
FETCH
FLAGY
FLAG2
FLAG3
FLDA
FLOIV
FLOX
FMAINT
FMDCK
FMIS
FMULT
FNEG
FNORM
FQEQ
FOIS
FQP1S
FPAUSE
FPCOM
FRHLT
FPICL
FPINT
FPIST
FPPY
FPPLO
FPPLOR
FPP1Y
FPP14R
FPP12
FPP12R
FPP13
FPP13R
FPP14
FPP14R
FPP1%
FPPLR
FPP2
FPP2R
FPP3
FPP3R

vea3
1302
1322
1339
1400
1486
1415
1424
1446
1454
1471
1512
15382
1533
1236
P73
poYe
2075
5293
3747
4040
6561
46;2
1674
32%7
50876
5114
2522
16%7
1741
85126
6583
6584
6382
6551
6557
443
4264
4273
4327
4326
4382
4361
4495
4414
4442
4484
4475
4024
Ag4Q
4047
4063
4p72

feAPRe72

FPP4
FPP4R
FPP5
FPP5R
FPP§
FPP6R
FPPY?
FPPIR
FPPRUN
FPRST
FPST
FSET
FSETY
FS1S
FSTA
FSTAOK
FSTD
FSTEP
FSTF
FSYIS
FXTA
FEMD
GAPT
GEY
GETAPRY
GETOP
GEYPC
GETREG
GETTY
GETX
G041
6042
6013
G014
GOP
GPC
HALT
{GNFL
INCY
INC2
INC3
INCAPY
INCOP
INCOR
INCPC
INCSY
INCX
INDEX
INDIR
I{NEND
INIT
INITO

13137

4112
4131
4141
4139
4472
4201
4232
4231
1245
65%6
6555
4476
4590
1610
5247
2440
8270
4543
5063
1592
4434
4632
6246
6262
4582
4541
4560
0266
1116
4587
4340
4373
4430
4463
6296
6252
7422
812
5423
5432
8443
4586
4535
4584
4593
4582
4591
6460
1121
1234
1044
11485

PAGE 146+4

INITS
INIT2
INITS
INITA
INITS
INITS
INOK
INS@
INS2¢
INSTEP
JAC
JACL
JAL
JEQ
JFALSE
JGE
Jerv
JLE
JL?
JNE
JSA
JiAZ
JSAS
J§A4
JSAOK
JSR
JSRL
J8R2
JSR3
JSR¢
JIROK
JIRUE
JIRUEL
JXN
JXNL -
JXNE
JXN2A
JXN3
JXNEND
JXNOK
KEYCK
KEYCKD
KEYCKL
KEYLY
LDAD
LOAL
LDAZ
LDAC
LDAOK
LOEXT
Loop
Lox1

1137
1229
1205
1213
1229
1225
2452
7200
7228
2626
508g
LT LT
8922
LTET
%045
5203
sg{7
LT ITS
s0{¢
sg{1
4642
4643
4656
4664
23{s
4600
4601
4611
4622
4632
23{4
8927
sg3p
4473
“r¢
4545
4532
4542
4554
2325
gene
2132
p128
7306
5274
5303
5307
2650
2445
4089
P4536
4011
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LoX2
LDX3
L2XQK
LINK
LMEM
LOAD
LOADA
LOADAC
LOADB
LOADMQ
LOADO
LOADOP
LOADPC
LODX
LOKSEG
LOKTSY
LSHFT
MADD
MCNT
MCODE
MDEC
MDFLAG
MEMINS
MFLD
MMEM
MQR
MORE
MOVEX
MQEQ
MQEXT
MQLSW
MQMSW
MQREG
MSTATE
MTY
MT2
MULEND
MyLT®
MULTY
MULTLA
MULT?2
MULT21
MULT3
NEGY
NOFLQW
NQREP
NORM
NORMY
NXSHFY
0CTWD
ocTwWng
0EXT

/FLOATING PCINT EXERCISER

4923
4912
2265
5337
2837
6061
4558
4547
4546
4545
4544
4543
4542
2466
5754
5732
6567
3401
2146
6643
2672
2094
6740
2725
2006
4706
4526
-4541
2536
2034
7933
0032
0932
6009
2000
LT H
3466
3262
3306
3337
3400
3427
3461
5077
5476
1123
454p
5115
6424
2347
0023
7023

DIALLO

SEZ
OLEFT
OLSwW
OMSW
CPADR
oPDEC
OPEQ
OPERND
OPLUSL
0POS
OREG
ORERR
OUTSTP
OVFL
PAP1S
PAPY
PAUSE
PAUSY
PBASE
PCEQ
PFAC
PFADD
PFDIV
PFPC
PINCF
P INDEX
PIR
PIREQ
PM1S
POED
POIS
POPIS
PROCES
PSEQ
PSIS
PSTAT
PSTIS
PUTX
PX0
PXL
PX2
PX3
PX4
PX5
PX6
PX?
PXP
QMK
QUONEG
RA
RANGEN
RAPT

vVae3s

7113
3678
2822
r921
2044
70800
2546
4100
6722
2400
9021
6140
2636
g1i1
1637
2047
5127
5142
0234
2641
2035
3900
34487
2041
8674
66%6
2251
2622
1794
28i¢
1667
1722
1643
2549
1622
o983
1602
4537
9220
g221
9222
@223
2224
@225
#226
g227
2057
2736
3735
7592
4734
6565

fwAPRa72

RARE
RBASE
RCONST
RDOP
READ
REGEQ
REGS
RESLT
RET
RETINC
RETURN
RF

RFA
RFB
RGENA
ROLSH
ROMSW
ROUT
RSEQ
RSTATE
RY
rRUBOUT
RUTXT
SA
SAEZ
SAGE
SALZ
SAVAPY
SAVMEM
SAVOL
SAVOM
SAVOP
SETB
SETBY
SEYFL
SETRETY
SETST3
SETSTS
SETSTS
SETTAB
SETUP
SETX
SETXL
SFOK
SH
SHFCNY
SHFLAG
SHFQP
SHFTB
SHFTO
SHIFTB
SHIFTO

-

13137

4281
5392
4736
6566
7265
#6922
2022
5786
7404
45%6
2380
2510
n517
n526
4741
6564
6583
2446
2602
6562
#5536
1200
1832
2400
4536
4538
4534
5501
p706
pgal3
] 1.1
pLoy
5187
5140
7984
72%4
8344
6335
4383
1400
6200
5200
5201
2440
2663
neve
4Ly
3273
4533
4532
6502
7152
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SHREG
SQEZ
SPACE
SPECY
SPEC2
SPEC20
SPEC21
SPECS
SPECFL
SSTEP
STAD
STAL
StA2
STAOK
STARY
STATEQ
StEP
STEPGO
SYEPSW
STERR
Strpp
STINC
ST0RA
SYORB
STRA
S?RB
SYRTER
SPSAVE
SUBAB
SyBSHW
Ty

T8
7400
T2

T8
Tase
7245
Te4p
77
TABLEY
TABLE?2
TABLE3J
TABLF4
TADDX
TALN
TATX
TCLA
TDEP
TOFLD
Tty
TOPAS
TEST

8071
4534
1270
1829
1637
1674
1650
2000
5465
5632
5258
5262
5264
2325
230
2553
5602
5674
0106
7325
1016
6732
4530
4527
6144
6186
1644
0381
7887
r1i2
gi03
goae
2740
2104
pEai
2736
g735
2741
8742
6020
64m2
7000
7400
2241
2076
2100
2140
2030
426
2070
2034
4202




/FLOATING POINT EXERC]SER

TEXITY
TFADD
TFALSE
TFETCH
TINIT
TITLE
TJAC
TJSA
TJSR
TJXN
TLDA
TLOX
TLSHW
TM4p
TMES
TMSW
TMULT
TNEG
TNEXT
TNORM
T0A
TOAC
T08B
TQFECH
TOMEM
TOMQ
700
TOOP
TOPC
TRPAYSE
TRACE
TRAPL
TRAPED
TREG
TREX!IT
TRSKP
TSETB
TSETX
TSTA
T$TD
TSTF
TTRAP
TTRUE
TTY
TWD
TWO
TXTA
TY
TYLQ
TYA
TYapn
TYALL

-

2213
2947
2126
2010
2004
7266
2112
2110
2106
2104
2217
2074
P63
8737
p723
0062
2063
2153
305
2156
6035
6223
6042
2434
4526
6047
6232
6054
6016
2161
4525
1623
1622
pR62
5705
6304
2203
2206
2214
2147
2143
2016
2114
2724
2457
553
2102
7352
€200
r214
7456
7332

DIALLD

TY8
Tye
TYCNTY
TYCONT
TYD
TYDATA
TYP
TYP1D
TYPA
TYPL
TYPLD
TYPLX
TYPNCR
TYTL
TYT2
UFLOo
VFER
WORD
WQRD2
WORD2
WORDL
X0
X2ADR

- X4

X2

X3

Xé

X5

X6

X7
XEQ
XGETX
XNCK
XNEND
XNORM
XPLUSY
XPUTX
XREG
XREGY
XREG2
XTAL
XTA2
XTAOK

vees

2242
2294
2455
2265
2422
p4ag
7343
2645
87{1
2225
LETY
2251
7335
0243
2244
5773
2347
p261
2143
19%2
7302
0220
2265
2281
2282
2203
p2o4
gags
2206
peg7
2574
6476
6412
6444
6400
6471
6447
5055
5016
5026
44315
4447
2301

feAPR=72

13§37

PAGE 146%6



a | -

/FLOATING FOINT EXERCISER DIALLG voe3 6=APRe72 13i37  PABE 146e7

ERRCRS DETECTED: 2
LINKS GENERATED: 232
RUN=TIME) 48 SECONDS
4K CORE USED
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