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L. ABSTRACT
SEPRAcT Ins TROCH o2 %orrpaé A T T
NUMBER PQTT RNS, THE ANS Cnsvxsb RGAING® SE3_. ¢
NETAINED, USTNG_THE  CSRRE CEONE s £ 08 TN COF ondE 57 _-ThfE.

: REQUIREMENTS

2. E3UIPMENT

POP11 45 STANDRRD COMPLTER wi¥= FE.1 ZFTILN

STORAGE

THE ROUTINES USE MEMORY LOCHTIONS O - 17500. THE MAP A7 T=E

FNa OF THE stTIN“S HOWS__THE QBEOLJTE LCCARTISNE .‘ TE
ORTRAN MATH RULUTINES WHICH KERE MBLED SEPERRTELY aNC

LINKED TC THE MRIN PROGRAM VIR NKX1. ON # CECSYSTEM-IC.

hy
4V

PREL IMINRRY PROGRAMS
CCFPR THRU DCFPL

14U
(]

3. LOACING PROCEDURE
USE STANDARD PROCECURE FOR ABS TRPES.

. STRRTING PROCEDURE

4.1 CONTROL SWITCH SETTINGS
SEE S.1.1 (RLL DOWN FOR WORST CARSE TESTING.

4.2 STARTING RDDRESS
THE PROGRAM SHOULD ALWAYS BE STRRTEL AT 2CC

€. 3 PROGRAM AND/OR OPERARTOR ACTION

1, LOAD PROGRAM INTO MEMORY LSING RBS _CWCER.
2, LOWC ACDRESS 200.
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MRINDEC-11-DCFPS-D-D FPi11 ADD AND SUBTRACT EXERCISER PRGE 4
DESCRIPTION

RING ONCE EVERY PASS.
ITERATICN CONT Iy
gﬁ TO USE, SET “ME

S) THE PRCGRAM WILL LOOP AND BELL WILL
£) THE DISPLAY ON THE 11/4S WILL SHOW T
BzggLEFT BYTE RAND TEST NUMBER IN THE g;

HE
GH
ISPLAY SWITCH TO THE DISPLAY POSIT!

tn

OPERATING PROCEDURE

s.! OPERATIONAGL SWITCH SETTINGS
SWelS> = ! ...... HALT ON ERRCR
Sl = 1 ...... SCOPE LGOP
SWeld = 1 ...... INMIBIT PRINTCUT
Skelg,- = 1 ...... INKIBIT TRACE TRAPPING
SWelly = 1 ..., INMIBIT ITERRTIONS CF S_LBTES™
SWd’i0, = | ...... BELL ON ERROR
C..uv.. BELL ON PRSS COMPLETE
Swe29: = 1 ...... CCRE IMARGE TYPE-OLT (16 BIT WORCS,
g...... FLOATING PGINT TYPE-QUT (SIGN, EYSIhNENT,
MANTISSA)
S<lH = | ...... L00P ON TEST IN SW(7:D»
a...... LORD SW¢7:0> INTD _E RESISTEFR
€.2 EUBRSUTINE RBSTRACTS
€.2.. SCIPE
THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTESY IN TeE
TEST SECTION. IT RECORDS THE STARTING RDDRESS oF EAlH
SUBTEST RS IT IS BEING ENTERED IN LOCRTION “"LRD™. IF R
SCOPE L COP IS REQUESTED, THE CURRENT SUBTEST WILL BE LOOPEC
UPON. SW<11> ON A 1 INWIBITS ITERATION OF SUBTESTS. THE
CONTENTS OF LRD MRY BE USED TO DETERMINE THE LRST SUBTEST
SUCCESSFULLY COMPLETED. LRD IS UPDARTED INSIDE ERCH SJETES”
AFTER THE FORTRAN ANSKWER IS CALCULRTED, SO ThAT Tw=c
ITERATIONS WILL INCLUDE ONLY THE FP11 PORTION oF TWE "ES™.
<.c.2 HLY
THIS ROUTINE PRINTS OUT AN ERRJOR MESSAGE .SEE E£.:... =
INMIBIT TYPEOUTS, PUT SW¢13> ON R !.
.. 2 TRYRAP

IF SW<12. IS ON A O, THE T BIT WILL BE SET ON ALTERNATE
PASSES.  WHEN SET, 1T CAUSES A TRAP AFTER EACH INSTRUCTICN.
THE FIRST INSTRUCTYON EXECUTED UPON TRAPPING IS RN “R7T*
WHICH RETJRNS 70 THE INTERRUPTED SEQUENCE CF INSTRUCTIONS.
THIS SEQUENCE 1S.CONTINUED JNTIL THE ENC oF THE PROGRAM 13
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= INDEC-11-DCFPS-D-D FPI1 ADC HNC SUBTRALT EXERCISER PAGE S
CESCRIPTION

un

2.4 TRAPCATCHER

W ".42" - "HALT™ SEQUENCE IS REPERTED FROM Q - 776 TO C
ANY  UNEXPECTED TRAPS.  THUS ANY UNEXPECTEL TRARPS
INTERUPTS WILL HALT AT THE VECTOR + 2.

€.z2.2 FLORTING PCINT TRAP (TC 244)

SINCE SOME_OF THE SUBTESTS HAVE INTERRUPTS ENRBLED, THE
ELOATING PJINT TRAP (FLTERR) CHECKS TO SEE IF FORTRAA ALSS
GOT AN ERROR CONDITION.  IF FORTRAN DION'T INDICATE AN
ERRCR, OR_INTERRUPTS WERE DISABLED AN ERRCR MLT OCCURS . SEE
§.2.2). _IF AN INTERRUPT WAS ANTICIPATED, BUT DION'T 2J¢cCR,
THE SUBTEST WILL DETECT THE ERROR.

AT
-
(%)

M
R

m

ERRCRS

.. ERROR PRINTOUT
THE FORMAT IS AS FOLLOWS:
HODRESS, OPERAND, OPERATCR, CPERAND, ES.A.S
FPP: AN FER

: SWER, FPS, FEC,
FORTRAN: ANSWER, FPS, FEC, FEA

o

WHERE :

ADDRESS = ADDRESS OF ERROR HLT

OPERAND = RANDOM FLOATING PCINT NUMBER INPUTS
ggggggoa - ?ngrunsrxc OPERATOR (+ OR =)

ENSWER = FLOATING POINT ANSWER

FPS = FLOATING POINT STATUS

FEC = FLORTING EXCEPTION CODES (ERROR CODES)

FEA = FLORTING EXCEPTION ADDRESS (ERRGR ADCRESS.

To FIND THE FAILING TEST, LCOK AT THE LCISTING mBOVE 7sE
ROJRESS TYPEC.

ERROR RECCVERY
RESTART AT 2392

o
h

~

RESTRICTICHS
NONE

— e - = e
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OESCRIPTION
8. MISCELLRNEQUS
.1 EXECUTION TIME

A BELL WILL RING WITHIN 1S SECONCS WITH ALL SWITCRES Zl™.

8.2 STACK POINTER
STACK IS INITALLY SET TC &CC
£.3 OWER FRIL

EACH TEST CAN BE POWER FRILED WITH NO ERRQORS EXCEPT ON ThE
FEC AND FER. 70 LSE, START THE TEST AS USURL RND PCWER OTlJN
THEN UP AT ANY TIME. THE PROGRAM SMOULD TYPE “POWER™ AN
CONTINUE TO RUN WITH NO CTHER TYPEOUTS.

PROGRAM DESCRIPTION

THIS PROGRAM TESTS THE ADC AND SUBTRACT INSTRUCTIONS ON ThE
FP11 IN ROUND AND TRUNCATE MODES AND WITH INTERUPTS ON ANC
QFF. EACH_PROGRAM HAS MANY SUBTESTS (THE CODE BETWEEN &
SCOPE STATEMENTS) WHICH ARE RUN 256 TIMES BEFORE CONTINUING
TO THE NEXT._ SW<11> ON R 1 CAUSES ERCH SUBTEST TO BE RLN
CNLY ONCE. THE RDDRESS ICNT (LOC 1000) AND DISPLRY REGISTER
ON_THE 11/45 EACH CONTAIN THE ITERATION COUNT IN THE LEFT
BYTE__AND THE TEST NUMBER IN THE RIGHT BYTE. ALL THE
SUBTESTS SHOULD BE RUN SEQUENTIALLY BY STARTING AT 200 NO~
BY STARTING AT THE BEGINNING OF THE SUBTEST. TO LOOP CON A
PARTICULAR SUBTEST, PUT THE TEST NUMBER (SEE LISTING) IN_THE
RIGHT BYTE OF THE SWITCH REGISTER AND SW<8> ON A !. THIS
TEST WILL _BE LOOPED UPON UNTIL SW¢B> IS PUT ON A O OR T7HE
RIGHT BYTE IS CHANGED. IF THE TEST IS NON-EXISTANT, Trt
PROGRAM WILL BE RUN RS USUAL.

THE FORTRAN MATH ROUTINES WERE TAKEN UNMODIFIED FROM THE
PDP-11 FORTRAN PACKAGE AND ASSEMBLED RS SEPERATE MODULES.
THEY WERE LINKED TO THE MAIN PROGRAMS VIA LNKXIL N A
DECSYSTEM-10 WHICH PRODUCES A BINARY TAPE IN THE NORMA._
ABSOLUTE FORMAT. THUS, THE PROGRAMS LORD AND RUN JUST LIKE
ANY OTHER DIAGNOSTIC PROGRf™,

NOTE: SINCE THE FPil_ _ LOAD, STORE, AND  COMPARE
INSTRUCTIONS (LDF, LDD, STF, STD. CMPF, AND CMPD} ARE A_SJ
LSED IN THIS PROGRAM, IT 15 POSSIBLE THAY THEY AND NCT THE
Eﬁgg AND SUBTRACT INSYRLCTICNS COULD CALSE ERRGRS.

(V3]

———— . —— — ———— . -
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SWITIH OPTIONS AND ERROR BITS
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TéELE MRINDEC-11-DCFPS-D
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FLORTING POINT RDD AND SUBTPACT EYERCICER

-GLOBL ~ $ADR, $AD0, $5BR, §5BD, SERR

:CCPYRIGHT 1872, DIGITAL EQUIPMENT CORP.,

HRuuRﬁ* BY KEN CHAPMAN

:OLTPUT FORM:

: RDDRESS OPERAND, OPERATOR opsanuc EJLﬂLb

. ANSWER, FP3, FEC,

: FORTRRN

FPS FEC
BIT REASON CIOE ERROR

CARRY 0 ADDRESS ERROR
OVERFLOW 2 OPCODE ERROR
ZERO 4 DIVIDE BY ZERO
NEGATIVE b CONVERSION ERRCR
MAINTAINANCE MODE 12 OVERFLOW
TRUNCQT$ MODE 12 UNCERFLOW )
LONG INTEGER MODE 14 UNCEF INED VARIABLE
DOUBLE PRECISION MODE i6 JBREAK TRAP

ML DTV OO MU LW

P PPt Pat Pt Ppus

INTERUPT
INTEFUPT
INTERUPT
INTERUPT

INTERUPT

MATNARD, MASS

Q -~ LORD UB REGISTEP WITH SW‘7:C,
- LOOP ON_TEST IN SW<¢7:0»
TY QUTFUT FORMAT:
- SIGN, EXPONENT, HﬁNTI‘:G
- CORE’IMAGE (16°BIT WCRCS
- BELL ON PRSS CCMPLETE
- BELL ON ERROR
NHIBIT ITERRTIONS
NHIBIT TRACE TRAP
INHIBIT ERROR TYPEOUTS
LOOP ON TEST
HALT ON ERROR

l
7
e
l
0
1
1
1

ON CONVERSION ERRIR
ON OYERFLOW

ON UNDERFLIW _

ON UNCEFINED VARIAB.E

ENRBLE

EFROR FLHG

=M?

-
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LORTING POINT ADD AND SUBTRACT EXERCISER
SSIGN™ENTS AND VECTOR RRER

RC= %0
R.= %1
Re= %e
R3= x|
RY= %4
RS= “5
TTY= Zg
= %
RCO= “0
RCl= %l
oe= e
Rc3= %3
ACY= YA
ACS= 78
SW08= 000400
SW09= 001000
SWi0= 002000
SWil= 004000
Skig= 010000
Ski3= 020000
Ski4= 040000
SWiS= 1000032
SWR= 177570
PS= 177778
OISPLAY=SWR
DUMMY= HALT
NoP= c4C
SCOPE= TRRP
HLT= EMT
TYPE= 10T
BELL= 207
= 0
= 200
J4p
. = 10060
ICNT: C
LONUM:  DUMMY
DUMMY
DUMMY
DuMMY
MINUM:  DUMMY
DUMMY
DUMMY
DUMMY

KOl

MACY1l 27(732) 17-SEP-76 09:31

.
L3R L W N

:TRAP CATCHEP FROM 0 - 778

BEs

PAGE 10
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FLORTING POUINT RDD AND SUBTRACT' EXERCISER

ANSWERP. RRER AND SETUP ROUTINE

ANSi:  DumMMy
UMMy
UMMy
DuMMY
ANS2:  DUMMY
DUMMY
DUMMY
DUMMY
FPS: 0
FEC: J
FPZ: 0
$FPS: g
SFEC: 0
SFPC: 0
000600 BEG: rov
00:104 0080C4 " MOV
177772 TS7
000008 00ED0CH ggv

01:012 00COI10 MI1lel: MoV

000006 000004 BEGIN: MOV

080600 MOV
007106 00COIY MOV
011546 010770 MOV
000340 010764 MOV
011746 000G2C MOV
003030 MOV
010502 MOV
000340 MoV
907110 MOV
000340 MY
010150 019716 MOV
000340 010712 MOV
177560 SLR

LOl

MRCY11 27(732) 17-SEP-76 (09:31 PHGE 11

:FLOATING POINT STATUS

:FLORTING EXCEPTION CODES
-FLOATING PC

-FORTRAN FLOATING POINT STATUS
:FORTRAN FLOATING EXCEPTION C2oE
:FORTRAN FLOATING PC

w

8600, SP :#% STACK AT 600 #*
aMI1E0, 2e4 ;FIND QUT WHICH MACHINE THIS IS
3817777 115 PIRG THERE?
16, TESRT :FUDGE IN RTT IF 11/45
3

FPTADR, 2810 :LOAD THE ILLEGAL INSTRUCTION VESTOR
: WITH THE ADDRESS OF THE FPU.

: THE FPU WILL HANODLE THE BAD OPCODES
85, 8y RESET 4

8600, SP

$YESRT, 981y
$POWOWN , JDUNVEC

8340, SOUNVEC+2

;SET TRACE TRAP VECTOR

s. 10t 9s20 :SET UP VECTOR 20
#30, R0 :SET RO TO VECTOR 30
s.TRP, (0)+ :SET EMT VECTOR

2340, 10)+

s Mt (0)+ :SET TRAP VECTOR

£3490, 1)

0
sFLTERR, JFPVECT :LOAD INTERUPT VECTOR
gg:g,ar#vscr+a :LOCK UP PROCESSOR

LRD

- - e w— - - © — - - -—

A o aomm .a



FLORT
TES

L
E’

010617

gi0kle

0000006 006376
000000G 006424
000000G 006530
000000G 00eS4e

7o
177554
177552
177534
177532
177530
006E6Y
005722

007400
001378

177442

177426
177422

177372
177400

177386

177556

C10546

177426

177404

177372

MO1

I4G_POINT ADD AND SUBTRACT EXERCISER
EcT

MRCYL1 27(732)

17-SEP-76 09:3. PHGE 12

CEFRRERFRFRRREERREFHRREERRRERE IR LR R R AR SR RERERERARRI RIS R R SRR RES
EXERCISE RDOF (ADD FLOATING)
ALL INTERUPTS ON

ROUNDING MODE
{i***i*i*iill!i**iili*ili*!i!!ii***l***l*!l*¥l!*****!{li{“'*!liii*!i!f

TEST 1:

SCOPE
MOVB
MOV
MOV
MOV
MOV
MOV
CLR
CLR

$PLUS, SSIGN+!
#$ADR, .ERRI
#$A0D, .ERRZ
#SA0R, .ERR2

$3A00  .ERRY
#007400, $FPS
§FEC

$FPC

FPS
FEC

FPC

PC. RANDMZ
RY. $PCLSH
§FPS, RO
#040000

LONUM, ACC
HINUM, ACL
ANS2,  AC3
$00749G

£.+46, LAD

;PUT "4~ SIGN IN TYPE-OUT ROUTINE
SELECT PROPER FORTRAN ROUTINES
:SELECT PROPER FORTRAN ROUTINES
:SELECT PROPER FORTRAN ROUTINES
SELECT PROPER FORTRAN ROUTINES
;SET IE BITS IN FORTRAN ANSKER
:CLR FORTRAN FEC

:CLR FORTRAN FPC

:CLR FPU FPS BUFFER

:CLR FPU FEC BUFFER

:CLR FPU FPC BUFFER

:GET_RANDOM_INPUT DATA

:ENTER_POLISH MODE

:PUSH 2 WORDS ON STRCK (LONUM)

:PUSH 2 WORDS ON STACK (HINUM)

:ADDRESS OF FORTRAN ADD

:DETERMINE THE CONDITION CODES

:POP 2 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POINT STATUS
:LOAD FPS, INTERUPT DISABLE
:LOAD ACO WITH A RANDOM NUMBER
:LORD AC1 WITH A RANDOM NUMBER
:LORD AC3 WITH THE SUM

: TURN_INTERUPTS ON

tRESET LOOP ADDRESS

(RERREEXRREERREFRREXRFEREERERFERREERAREARERHERFREFRXERRLLRRRE XTI AF 1L

LOF
ROCF
TST
gMI
STEPS
chP
BEQ
STF
HLT+1
BR

CFCC
CMP
BEQ

RET!:

ERRI:

RC2
AC2

ACO.
AC1
3FPS
ERR]
FPS
FPS
1571
RC2,

ENDI

$FPS
ANS1

FPS, $FPS
+b

HLT+377

BR

CMP
BEQ

- ——— w——

ENDI

FEC,3FEC
46

——— . - — -

A & emn .a

- e ———r et —— a——

;LOAD ACO _INTO RC2

:ADD ACI BY AC2

;CHECK FOR FORTRAN FPS ERRCF F_ARG
:BRANCH_IF ERROR FLAG SET

:STORE FLOATING POINT STATUS

: CHECK FPS

:BRANCH_IF 0K

:SAVE FPU ANSWER

;FPS_ERROR

:SKIP COMPARE

;WRIT FOR FPU TO FINISH

:CHECK THE FLORTING PJINT STATJS
:BRANCH IF OK

:FPS_ERROR

:SKIP TO END

; CHECK THE FLORTING EXCEPTION CODES
:BRANCH IF OK

.t e s e s e e ey

{
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FLOATING POINT ADD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-76 (09:21 PAGE 13
TEST SECTICN

HLT+377 :FEC IS WRONG
BR ENDI :SKIP TO END
177354 177360 MP FPC,$FPC : CHECK FLOATING PC
EQ TS?l 895 &9
HLT+377 NRONG no RESS IN FPC
BR END1 tSKIP 10
TST1: CMPF  AC2,  AC3 : COMPARE FPU ANSWER TO FORTRAN ANSWER
CFCC : COPY FLORTING CONDITION CGDES
BEQ ENDI ANSWERS CHECK
. COMPENSATE FOR FORTRAN INACCURACIES.
177306 STF nce, ANS!  :SAYE FPU ANSWER
000001 177302 SuB ANS1+2 ;DECREMENT FPU ANSWER
177274 SBC nnsx
177270 CMPF ANSI., RC3 s CHECK ANSWERS AGRIN
CFCC : COPY FLOQTING CONDITION CODES
BEQ END1 'BRANCH IF 0
177260 §*F AC2,  ANS1  iSAVE FPU nnsus
HLT :FPU AND FORTRAN DISAGREE
177272 ENDl: CLR FPS :CLR FPU FPS BUFFER
SCOPE
SERFREREFEREFEFRE R EEERE LR AEEREREEREEEEREREEREFEEREERERF LR LEEEE 2 XSS
TEST 2: EXERCISE ADDD (ADD DOUBLE PRECISION)

ALL INTERUPTS ON

ROUNDING MODE
***!**i*i******iii******!*i**ii*{****!*********!*ii*i**i*i*i**ifi**f*ii

007600 177270 MOV 2007600, $FPS ;SET IE BITS IN FORTRAN ANSWER
177266 CLR $FEC :CLR FORTRAN FEC
177264 CLR $FPC :CLR FORTRAN FPC
177246 CLR FPS :CLR FPU FPS BUFFER
177244 CLR FEC :CLR FPU FEC BUFFER
177242 CLR FPC :CLR FPL FPC BUFFER
006534 JSR PC, RANDM4 ;GET RANDOM INPUT DATA
005434 JSR R4, SPOLSH ;ENTER POLISH MODE
$P.4A :PUSH 4 WORDS ON STACK (LONUM)
SP.4B :PUSH 4 WORDS ON STACK (HINUM)
$R0D :ADDRESS OF FORTRAN ADD
§TST :DETERMINE THE CONDITION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
177216 MOV $FPS RO ~DISPLAY FLORTING POINT STATUS
J40200 LDFPS 040200 ;LORD FPS, INTERUPT DISABLE AND FD
177140 L0D LONUM, ACO LORD ACO WITH A RANDOM NUMBER
177184 LDD HINUM, ACl :LOAD AC1 WITH A RANDOM NUMBER
177180 LDD ANSE RC3 :LCAD AC3 WITH THE SUM
007600 LOFPS 4007800 ; TURN INTERUPTS ON
JCiek<s 010280 MCV 8.+6, LAD :RESET LOOP ADDRESS
(EERE AR E AR P RN N R RS ERE RN RER AR REARERRERERRERERR PR R AR EERERERRRERER R D
LCO RCO, ACe ;LOAD RCO_INTO AC2

RET2:  RDDD RC1, HC2 :ADD ACI BY AC2
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we ol a: - oo™ -] ¥ . Nz
BSU T (50 .]
e ol S G2
SoiTEE LTo00C gRee:  oFss
SCoTaM J2eTET ITTILE TLLE P FPS,  8FRS
.t XM BEQ .+
bl I L 137

Pl 3 H ENCE
JITHC J2BTET 1TTIC 1TTIIM o, FEC,$FES
To."9E 001402 BEQ .+€
2C1°5C 104377 L Te37T
1752 00O BR END2
Q1784 0B787 i7T6E LTTITE o FPC,SFP:
001762 001402 BEQ 1575
COI78M 104377 M T+377
501766 BR ENC2
0177C 173702 *sT2:  MPD AC2,  AC3
oc1772 170003 ZFee
01774 001422 BEQ  ENCZ

i COMPENSATE FOR FORTRAN
ac1776 174267 177020 §%D Ace.  ANS
902002 162767 0C00C1 177225 Sug ANS]+d
002010 00Se6? 177012 S8C ANS 1oy
02014 005667 177004 58C ANG1+2
052020 00%e6? 176776 58¢ ANS1
002024 173767 176772 CMPD  ANSI,  AC3
002030 170000 CFe
303032 (01503 BEQ™  END2
002034 174267 176782 STL  AC2,  ANS!
502040 104000 LY
202042 67 176774 END2: (LR FPS
CC20<€ 10JM00 €COPE
TEST 3:

202050 012767 OGW4CO 176772 MOV #004400, $FPS
002086 (0S067 176770 CLR  SFEC
0320ke 00SCE7 176766 (LR §FPC
0206E 005067 176750 cL £PS
Fees7e  O0EGE7  17E79E (LR FEC
252076 DCEDE7 176744 SR FBC
3PEICE SIS%ET CoELTC ¥R FC, RANCM2

ﬁﬁﬁ}&ﬁ e

.?ﬁéEx‘?2§ Flontore B0 gz g

S:?P 10 END
CHECK THE FLORTING EXCEPTION ZCCES

F"'

HRONG
:sxip fo Enc

s CHECK FLORTING PC
BRRNCH IF 0K

ONG SS IN FPC
SKIP

:COMPARE FPU ANSWER TO FORTRAN ANSLES
: COPY rLonrxuc CONDITION Z32ES

: ANSWERS CHECK

innccunncxes

:SAVE FPU ANSMER

:DECREMENT FPU ANSKER

; CHECK ANSHERS AGRIN

:COPY FLOATING CONDITION CJCES
:BRANCH IF 0K

:SAVE FPU_RNSKER

:FPU AND FORTRAN DISAGREE

:CLR FPU FPS BUFFER

(RRESRARENERSRER AR R RS RARERIRRR R AR R SRR RARERIR R AR EHRRRII DR R0
£XERCISE ADOF (RDD FLORTING)

OVERFLOW AND UNDERFLOW INTERUPTS OFF.

ROUNDING MODE

l'l‘l'foilii!*i!illlillIll'liliilll!iiilill’lii!’illlli’li’iii!i#Q{QQQQ +ee

«SET IE BITS IN FORTRAN RNSwt=
:CLR FORTRAN FEC

LLR FORTRAN FPC

CLR FPLY FPS BUFFER

.»LR FPU FEC BUFFER

:X[R FPU FPE BUFFER

+oET RRNZOM 1987 Ch™w
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I-11-DCFPS-D FLORATING POINT RDD AND SUBTRACT EXERCISER MACYLl 27(732) 17-SEP-7& 02:3] PAGE .S
£l TEST SECTION
ggsigg go:~er 20513% :gn . RY, $POLSH ENTER POL ISH nooeT C (Lo,

- [ . }
soety BRoses 355 :Po2H 5 HORD2 Sh 313&( RN
229116 0000006 sgog T§§g§ 0F FORTRAN RO 00 e

& (
29518 B5odn 33pex BSp S i1 S&%SH RooE
Asi24 D160 176720 MOV $FPS, RC -DISPLAY FLOATING POINT STATUS
A0Zi30 170127 (G40000 LOFPS  sQ4D000 :LORD FPS, INTERUPY DISABLE
A32IN 172467  17B6N2 LDF LONCM, ACO :LORD ACO'WITH A RANDOM NUMBER
GC3140 172S6T 176646 LDF HINUM. ACl :LOARD AC1 WITH A RANDOM NUMEER
GO2144 172767 176682 LDF aNsg, ' AC3 :LOAD AC3 WITH rue SUM
059150 170127 00400 LOFPS 8004400 :TURM INTERUPTS ON, EXCEPT OVERFLIw ANC JNCESF._Zk
802184 012767 162 QCTTRE MOV 8.+6, LAD :REGET LOOP ACDRESS
RIS ITLI ISR 2L 2222222232212 L2222 222222 2222222222222 222 2)
002162 172600 LDF ACO,  RC2 LuQD nco INTO AC2
302164 172201 RET3: ADOF  ACl,  AC2 ‘R0C ACI BY AC?
00516k 170267 176650 STFPS  FPS’ STORE FLOﬁTING POINT §”A"_S
002172 026767 176644 178655 CHP FPS groe  (TMECK FPS
002200 0C1404 BEQ 1573 :BRANCH_IF 0K
002202 174267 176614 STF ACZ,  ANS:  :SAVE FPU ANSWER
802206 104001 HLT+] :FPS_ERROR
202210 000425 BR END3 1SKIP COMPARE
002212 032767 000502 iTee3C TSTI:  BIT §EPS  :CHECK FOR OVERFLOW
00z220 091021 ENE Enta :BRANCH IF OVERFLOW
300802 173702 CMPF  AC2.  RC3 :COMPARE FPU ANSWER TC FORTRAN aNSWE=
802224 170000 CFCC :COPY FLORTING CONDITICN CJODES
gcoz2e 001416 BEQ ENG2 ANSHERS CHECK
: COMPENSATE FOR EORTRAN tnnccunncxss
002230 174267 17£566 §7F ACE, ANSY :SAVE FPU ANSKER
002234 162767 000001 176562 SUB 8! ANG1+2 :DECREMENT FPU RNSWER
002242 00SBE? 176554 58¢ ANS
0024e 173767 176580 CMPF  ANS1, RC3 :CHECK ANSWERS RGARIN
NGe2Se 170000 CFLC :COPY FLORTING CONDITION I0CES
002354 001403 BES END3 :BRANCH IF OK
002256 174267 176540 STF AC2.  ANSL  :SAVE FPU ANSKWER
002262 104890 HLT :FPU AND FORTRAN OISAGREE
002264 [0S067  17B5SZ END3:  CLR FPS LR FPU FPS BUSFER
SCZ270 105490 SCOPE
;llil!iililli!f!liiilli!ii!*lillll!liliill!i!llliillii§9§§§§§0019{§§i§{9
P EST Y4 EXERCISE ADDD (RDD DOUBLE PRECISION)

: QVERFLOW AND UNDERFLOW INTERUFTS QFF
ROUNDING MCOE
™

202272 012767 DO4BJ0 176SEC MCY  #004600,SFPS  :SET IE BITS IN FORTRAN ANSWER
T2300 005067 176E4E SR SFEC :CLR FORTRAN FEC

002304 00E067 176544 SR SFPC :CLR FORTRAN FPC

£C23.C 00S0e7 176526 (LR FPS ;CLR FPU FPS BUFFER

Z23i4 0OSDE7 17EEZN (LR FEC CLR FPU FE. BUFFER

--zzeC QCSCE7 17gtee C.R FPC :V;P FPL FPC BUFFEF

(<



D02

“AINDEC-11-0oFPS-D FLORTING_POINT ADD AND SUBTRACT EXERCISER MACYIl 27(732) 17-SEP-76 09:3] Sa%E &
Soeesl el TEST SECTION

002324 0QWTBT 036C14 JSR PC, RANCMY  ;GE™ RANDOM INPUT DRTA

002330 OOud4e. 204T1d ISR RY. §POLSH :ENTER POLISH MODE

002334 007282 §P.uA :PUSH 4 WOR g ON STACK (LONUM)

902 774 $P.uB :PUSH 4 u0R8 ON STACK (HINUM)

06234 8805006 $a0D :ACDRESS OF FORTRAN AOD

002342 007352 §TST :DETERMINE THE CONDITION CODES

002344 007330 §POPYX POP 4 WORDS AND EXIT PCLISH MCCE

n02346 016700 176476 MOV $FPS., RO :DISPLAY FLOATING POINT STATUS

202352 170127 (040200 LOFPS 8040200 :LOAD FPS, INTERUPT DISABLE ANG £f

059386 172467 176420 LoD LONUM, RCD :LOAD ACO'WITH A RANDOM NUMBER

N02362 172567 176424 LbD HINUM. RCl :LORD AC1 WITH A RANDOM NUMBER

002386 172767 176440 LDS aNS2, " AC3 :LORD AC3 WITH THE SUM

N6e372 170127 00460C _ LOFPS 8004600 : TURN INTERUPTS ON, EXCEPT OVER ANC LNCESF_l

C02376 012767 Q202404 007s4C MOV 8.4+5.  LAD :RESET LOOP RDDRESS
;’iii!iiiiili!iQliili}l{iliifliiiill{lil!il!llif!!ii9!9!!9**!09#iifflfff

002408 172600 LD &0, AC2 :LOAD ACO INTC AC2

002406 172201 RET4: ADDC  ACl.  ACZ :A0D AC1 BY RC2

002410 170267 178426 STFPS  FPS :STORE FLOATING PCIN™ S™A.S

002414 026767 LTEW22 1TEYIS CMP FPS §FPS  :CHECK FPS

002422 001404 BED 7574 :BRANCH If OK

003424 174267 176373 0 aC2,  ANS] snvs rpu ANSWER

002430 104CC1 HLT+] :F ?

002432 0031 BR ENCY :skip conpnns

002434 032767 000002 176406 “ST4:  BIT 82 §FPS  ;CHECK FOR OVERFLOW

a02442 001025 BNE ENDY :BRANCH IF OVERFLOk

00o44d 173702 CMPD  AC2,  AC2 :COMPARE FPU ANSWER TO FORTRAN ANSWER

oCo44s 170000 CFCC :COPY FLOATING CONCITION CIDES

002450 (00I422 BEQ ENDH : ANSHERS CHECK

- COMPENSATE FOR FORTRAN INACCURACIES.

092452 174267 176344 870 AC2,  ANSI -SAVE FPU ANSWER

002456 162767 0COCN! 17634+ SUB 8] GNS1+p :DECREMENT FPU ANSWER

002464 00SEE? 17€.3¢ S8C ANS1+4

202470 0OSe6? 176330 S8C ANS]+2

002474 00567 1763c: 58C ANS !

A02500 173767 17621E CMPD  ANSI, AC3 ;CHECK_ANSERS AGATN L

902604 170000 CFeC : COPY rLonTxnc CONCITION 252ES

SC%0e 001403 8EQ ENDM :BRANCH IF 0

NC2E10 174267 176306 57D AC2.  ANSI  :SAVE FPU AN sus

ACoS14 104000 HLT :FPU ANC FORTRAN DISAGREE

OCZE16 325087 17eZEC ENCH:  CLR FPS :CLR FPU FPS BUFFER

202222 LTR4NC SCOPE
llllfl!il!iliiiliiiii!!i!iliiililiillliliiiliiii{lllDilliti!!i’Ob&#’t’i
:TEST S: EXERCISE ADDF (ADD FLOATING)
: ALL INTERUPTS ON
: TRUNCATE MODE
ll!!f!’!iilli!iiill!lilli!ili*l!liil!!lliliiililllii’t#{’if{bi«li#ife{t!

0r2524 Cl12767 007440 178316 MOV 8007440.8FPS  :SET 1E BITS IN FORTRIN ANSLER

co2Sie CCSJe7 17B3lN <LR SFEC :CLR FCRTRAN FEC
e OCBCE7 l7kCle oL SFPC :SLR FORTRRN FBC

-

e -

[ -
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““CDS“ Fll

CCasSu4e
002546

Rikee
002562
222566
002570
gaasra

CJes74
822576

£O2600
502604
022619
032614
072620

CCebeY
002630

202740

acc74e
Co2744
02746

c32750
052754
et/ E2

RSe
:utf

oBC=11-00FPS-C

00S067
00S067
883%3
004467
007262
007304
0000006

007352
007316

016700
701¢?7

00C43e

1737C2
+7C000
001427

174267
C62767
J0cSSE?

172787

02

MACYL1 27(732)

FLORTING POINT ADD AND SUBTRACT EXERCISER
TEST SECTION

17627

176272

176232

178166
176162

176132

178140

178iz6

17604

176046

000231

176034
176030

00730t

176166

178144

17eizl

17e34¢e

TRRRERERERSFRREERER SRR AR AR RN ER AR B SR RN AR AR LR TR IR PR 222425202201 4F¢

:LORD RCO INTO _AC2
1 BY RC2

RETS: :R0D ACL

ERRS:

-4

wun

CLR
CLR

s

JSR
$P.2A
$P.28
$AOR
§7ST
$POPEX

MOV
+DFPS
LOF
LDF
OF
LOFPS
MOV

LOF
RDOF
15T

BMI
STFPS
JMP
BEG
STF
HLT+1
BR

¢FCC
MF

BEG .
HL™+377

BR
CHP

BEQ .
HLT+377

BR

cMe

BEQ
HLT+377
ER

CHMPF
CFCC

5
ADD
ACC
CHPF

FPS
FES
EPC )

o RANDM
RY, SPOLSH
SFPS, RO

s0u40000
LONUM,  ACQ
HINUM. AC]
ANS2, ' AC3
8007947
8.+6, LAD

ACO,
AC L
SFPS

RC2
HCE

FPS.  $FPS
+&

ENDS
FEC,SFEC
+b

ENDS

FPC,SFFC
7578

ENCS
RCE, AZ3

ANSL+2
ﬁnéx
ENE]. HC2

17-SeP-76 09:3!

:CLR FPU FPS BUFFER
;CLR FPU FEC BUFFER

{648 ERobRCIRHETEfar

;ENTER_POLISH MODE |
PUSH 2 WORDS ON STACK (LONUM;

1PUBH 8 WORDS N BTACK (RINCH,

:ADDRESS OF FORTRAN O

: OETERRING. THE CONDITION CODES

:POP 2 WORDS AND EXIT POLISH ™cC

DISPLRY FLORTING POINT STAUS
LORD FPS, INTERUPT DISRBLE
LORD ACC WITH A RANDCM NUMBEF
:LOAD AC] WITH A RQNDO" NCMBE S
:L0AD ACI WITH THE SUM

: TURN_INTERUPTS ON
:RESET LOOP ADDRESS

:CHECK FOR FORTRAN FPS ERRCS = A5
:BRANCH_IF ERROR FLAG SET

:STORE FLORTING PCINT S%A™_S
:CHECK FPS

:BRANCH_IF OK

:SAVE FPU ANSWER

:FPS_ERROR

:SKIP COMPARE

:WRIT FOR FFU TC FIN
:CHECK THE FLOATING
:BRANCH_IF OK
:FPS_ERROR .
:SKIP 10 END

:CHECK THE FLOATING EXCEPTIC
;BRANCH IF OK

:FEC IS WRONG

:SKIP TO END

; CHECK FLORTING PC
:BRANCH IF OK
: WRONG ADCRESS IN FPC
:SKIP TO END

; COMPARE FPU ANSWER 7
:COPY FLOATING CONDITID
: ANSWERS CHECK

-----

vv.«::

vewed

% ORTSAN RNSWES

BEQ ENDS
conpsnsqu FOR rog'pnn tNACCURACTES.

:SAVE FPU ANSUWER
: INCREMENT FPU ANSLER

i oHECK ANSWERS RGAIN

PASE 17



FOe2

) ,; -ccrps-s c P3INT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SrP-786 09:31 PAGE -8
=Ttc *E &ECTION

0p27r2 170000 CFeC .COPY FLORTING CONDITICN -5CES

ASET>4  001YIN BEQ ENDS :BRANCH IF OK

032776 162767 000002 176020 SUB .2 ANG1+2 :DECREMENT FPU ANSWER

3 10 1i555; {ZEEéE 285 Sﬁéi aC3 . CHECK ANSWERS AGAIN

3/ ¢ L ' '

Eg 14 3080 CFee 35 oguinc CONDITION CODES

703016 001403 BEG EHOS ennncu If 9K

mmﬂn% 17577 S§TF ACE.  ANS!  :SAVE FPU ANSWER

554 104060 HLT 'EPU AND ron RAN DISAGREE
S03028 005067 176010 ENDS: (L FPS .CLR FPU FPS BLFFER
323032 1084CC SCOPE

R A2L 2L L2322 2222222222222 2222222222222 2222222222 23222222222 L)

:TES™ &: EXERCISE RDDD (ADD DOUBLE PRECISION.

: ALL INTERUPTS ON

: TRMVGT: ”ODE

(R R ER R E RN AR R AR PR LR E AL NSRRI R R RS SRR SR F AR PR ER IR L FR PR EEREE 225524244

203234 012767 0O7640 175006 MOV ¥CU7640,8FPS  :SET IE BITS IN FORTRAN ANSES
503042 0CS067 i76004 CLR SFES CLR FORTRAN FEC
003046 005067 176002 CLR §Fo¢ :CLR FORTRAN FPC
J03052 005067 175764 LR Fos :CLR FPU FPS BUFFER
003056 005067 175762 ‘LR FEZ :CLR FPU FEC BUFFER
003062 005067 175760 3R £ps :CLR FPU FPC BUFFER
002066 004767 005252 ISP Pz, RANDM4  :GET RANDOM INPUT DATA
003072 004467 004152 SR FY §FPOLSH :ENTER POLISH MODE
003076 007252 §P. 44 :PUSH 4 WORDS ON STACK (LONUM:
202100 007274 $P. 48 -PUSH 4 WORDS ON STACK (MINUMS
203102 00006006 $ACC :ADDRESS OF FORTRAN ADD
°C3104 007352 3757 :DETERMIME THE CONCITION CODES
002:06 007330 $POPYX :POP 4 WORDS AND EXIT POLISH MCCE
003110 016700 175734 MOV §FPS, RO :DISPLAY FLORTING POINT STATUS
62114 17027 o0u022C LOFPS 040200 :LOAD FPS, INTERUPT DISABLE ANC 7o
203120 172467 175656 LO0 LONOM, acC :LORD ACD’'WITH A RANDOM NUMBER
063124 172567 175gbe LG HINCM, ACl :LORD AC1 WITH A RANCOM NUMBES
002.3C 172767 175676 .00 ANS2,  AC3 :LOAD AC3 WITH THE SUM
202134 170127 007640 LOFPS 8057840 :TURN INTERUPTS ON
OC2140 012767 OO3I4E 2CET7E MCY $.+6, LAD :RESET LOOP RDDRESS
(RRFPRERE AR R EREERRFERA LRI ER AR RRRRARERRIERRRRRERRRRRRRCR 2RI RPN 44

0C3i4e 172600 D0 ACO, A2 :LORD ACO INTO AC2
003150 172201 PE™®: AOCD  ACI ac2 :A0D RC1 BY RC2
003182 00S767 175672 ST SFPS :CHECK FOR FORTRAN FPS ERRCR ©_A3
n63i%e  10D4]e 8M] ERRE :BRANCH IF ERRJR FLAG SET
003:60 170267 17SESE STFPS  FPS :STORE FLORTING PCINT STAT.S
003164 026767 17S6EC 17GESE CHP FP3 §FPS  :CHECK FPS
003172 001427 BEJ 757 BRANCH IF OK
222174 [7492e7 17%ee2 §T0 GC2.  ANS! : SAVE FPU ANSWER

03200 104001 HLT+} :FPS ERROR
feZece L0096t BF ENCE :SkIP TG END

Tozzle L720CC E9Fe:  CFIC thAIT FOR FBY 75 FINISm

UUUUU -



053236
JE3244
203246
83250

003252
903254
003256

933260
003264
Q0327¢
003276
003302
303306
gC33le
oa3314
303316
C23324
303330
03334
0J3340
003344
o334t
c33350
£02354

2335
ou25

S-33k4
JL337¢2
£33376
JC340e
LO3406

 1-00FPS-C

026767
001402
104377
000456

026767
001402
104377
000450

026787
001402
104377
000442

173702
170C00
001437

174267

'UH”CO

035067
10540C

Q1e767
005067
00S0e?
00S067
QCs067
005067
CO4787
O044E7

nl'.
oevzee

irSklE

175604

175536
000001
175530
1788z2¢
17S514
17551C

CCo002
175476
175470
178462
17545¢

175446

175460

004440
175454
1754E¢
175434
176432
17E43C
0O4EE
0Q3tee

175836

178824

175456

TS76:

ENCE:

GO2

chP FPS, §FPS : CHECK THE ELOQTIN' POINT STATLS

BEQ .+6 annncu
HLT+377 ? ERROR

BR ENDB :skIP TO END

CMP FEC,SFEC :CHECK THE FLORTING EXCEPTION CICES
BEGQ .+b :BRANCH IF OK

HLT+377 :FEC IS WRONG

BR ENDG :SKIP TO END

CMP FFC, $FFL :CHECK FLOATING PC

BEQ 1574 :BRANCH IF 0K

HLT+377 : WRONG ADDRESS IN FFPC

BR ENDE :SKIP TO END

CMPD  AC2, AC3 ; COMPARE FPU ANSWER TC FCRTRAN ANSWES
crec :COPY FLORTING CONDITION COCES

BEG ENDE : ANSWERS CHECK
-COMPENSATE FOR FORTRAN INACCURACIES.
§10 nca ﬂNSl :SAVE FPU ANSWER

RDD K1Si+6 INCREHEHT FPU ANSHER

ROC QN51+4

ADC ANS1+2

RDC ANS]

CMPD HNS1, RC3 :CHECK ANSWERS RGRIN

CFCC C“PY FLORTING CONDITION CCCES
BEQ ENDB BRHNCH IF 0K

SuUB aaé RANS1+6 DECREWENT FPU ANSWER

SBC ANS1+4

SBC ANSL+2

SBC ANS!

CMPD ANSI, RC3 :CHECK ANSWERS AGRIN

CFCC :COPY FLORTING CONDITICN CCCES
BEG ENDE <BRANCH IF 0K

S*D RCe, RANS! :SAVE FPU ANSUER

HLT <FPL AND FORTRAN DISRAGREE

CLR FFE LR FPU FPS BUFFER

SCOPE

(R RRER SRR ERRRERRRERR AP AR RFRRR AR RFERERRAEEZRRRRRRERRRRRRPER DR RS2

TEST 7:

EXERCISE ADDF (ADD FLOATING)
OVERFLOW AND UNDERFLOW INTERUPTS OFF.
TRUNCATE MODE

fili*ifiii*ilffi*iiiiiiiiiil*iiiiii!ii!*li!**iiiililiiil*iii!fit#!iQi#*

MOY 8004440, $FPS SET ?gTS éN FORTRAN =NSWEW
CLR SFEC :ZLR FOR
CLR $FPC :CLR FORTRAN FPC

CLR FPS CLR FPU FPS BUFFER

CR FEC :CLR FPU FEC BUFFER

CLR FPC C R FPU FPC BUFFER

JER PC. RANDM2 ‘GET RANDOM INPUT CA™4

JER R4, SPOLEM  ENTER POLISH MIDE~

sp EF‘ :PUSH fed NVQbS JN ET;‘:P\ _:"u“

MACYL] 27(732) 17-SEP-76 09:3]1 PAGE I3

¥
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aINCEC-1i-DCFPS-C E_OATING PQINT ADD AND SUBTRACT EERCISER MACY1l 27(732) 17-SEP-76 09:3! BAGE 27
SIFPST LRI TEST SECTION
AC3430 007304 $P.28 :PUSH 2 WORDS ON STACK (HINUM)
603432 0600003 $ADR : ACDRESS OF FORTRAN ADD
203434 007352 §7ST :DETERMINE THE CONDITION CODES
J0343s 007316 $POP2X POP 2 WORDS AND EXIT POLISH MCCE
JI3440 016700 175404 MOY $FPS, RO :DISPLAY FLOATING POINT STATUS
003444 170127 (040200 LDFPS  s04Cl0C :LORD FPS, INTERUPT DISABLE
033450 172467 175326 a3 LONUM, ACO :LOAD RCO'WITH R RANDOM NUMBER
00454 172867 175332 LDF HINUM. RC1 :LOAD ACI WITH A RANDOM NUMBER
CI34Es 172767 175346 LDF ANS2,  RC3 LOAD AC3 WITH THE SUM
002468 170127 Q04440 LDEPS 0049440 : TURN INTERUPTS ON, EXCEPT SVERE_Zw Mo _'CEEC_1,
AJ37C 012767 003476 J0&44e MOV 8.+6, LAD RESET LOOP ADDRESS
PR R R ERRRER R AR IR AR R R AR R EF AR R RS R AR R AR ERR R R RIS LA LSRR S 554555244
003476 172600 LDF ACO, AC2 :LOAD ACO INTO AC2
003500 172201 RE~7:  ADDF ACI, ACe ‘ADD RC! BY AC2
003502 170267 175334 STFPS  FPS’ :STORE FLORTING PCINT 3TA.S
003506 026767 175330 175324 cMP FPS §FPS  :CHECK FPS
003514 001404 BEQ TST? :BRANCH IF 0K
003516 174267 175300 STF ace, ANS 1 :SAVE FPU ANSWER
003522 104001 HLT+1 :FPS ERROR
003524 DOD436 BR ENDT :SKIP COMPARE
003526 032767 000002 175214 TST7:  BIT 82 §FPS  :CHECK FOR OVERFLOW
003534 001032 BNE ENCY :BRANCH IF OVERFLOW
003536 173702 CMPF  AC2, AC3 :COMPARE FPU ANSWER TO FORTRAN GMSWES
002540 170000 EFCC :COPY FLOATING CONDITION CoCES
003542 001427 BEQ END? : ANSWERS CHECK
-COMPENSATE FOR FORTRAN YNACCURACIES.
003544 174267 175252 §7F AC2, ANS -SAVE FPU ANSWER
N03550 062767 000001 17524& ADD 8! ANS1+2 :INCREMENT FPU ANSWER
003556 005567 17524C ADC ANS |
0035L2 173767 175234 CMPFF  ANS1. AC3 :CHECK ANSWERS AGRIN
003566 170000 CFCC :COPY FLOATING CONDITION ZCCES
0023570 001414 BEO END? :BRANCH IF OK
003572 162767 000002 175224 SUB 82 ANS1+2 :DECREMENT FPU ANSWER
003600 00Seb? 175216 SBC ANS!
003604 173767 175212 CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN
003610 170000 CFC :COPY FLOATING CONDITION CCCES
003612 001403 A 8EQ ENDT :BRANCH IF OK
G314 174267 175202 STF ACe, ANS1 :SAVE FPU ANSWER
223620 104900 HLT :FPU AND FORTRAN DISAGREE
0C3tg2 CQSCE7  1752i% END7:  CLF FPS :CLR FPU FPS BLFFER
72353 109€00 SCCPE
fi‘l’i‘li**i‘li!’*l’i*ll’l’i‘lI'il’**‘liili**l’il**i**l}iili*l‘ll‘li}*ii*ii*itiiil*ifi
:TEST 10: EXERCISE ADDD (RDD DGUBLE PRECISION)

; OVERFLOW AND UNDERFLOW INTERUPTS OFF

TRUNCATE MODE
SRR AR SRR SRR RN R RN RN R AR R E SRS RN R R RRR AR R 4242

CC2e2C CTle7e7 004640 17521¢ MOV 8004640, §FPS SET IE BITS IN FORTRAN ANSWER
::3&75 CCECE? 175212 CLR SFEC LR FCRTRAN FEC
Sczksdz DCEOE?  1782CE CLR $FPC va FCRTRAN FPC



"A!Nﬁ - .

vev™
'\ -9\

l-\--
‘A el

Fil

co3b4b
€J3652

3/02

003704
003710
D037 14
033720
003724
803730
003734

C03742
003744

003762
003766
003770

203772
004000
204062
Co4004
C04006

0043108
G
004022
0C4026
C04032
004036
004042
004044
004046
0040SY
042D
004064
004070
004074
004076
204100
c04104

o410k
z04.l2

FPS-C

3050e7
005067
005067
004767
004467
007252
007274
0000006
007 35¢
007330

016700
170127
172467
172567
172767
1701e7
012787

172600
172201
170267
026767
001404
174267
104001
000446

032767
001042
173702
170000
001437

174267
062767
005567
00s5e7
005567
173767
170000
001420
162767
00sSe67
00Se6?
005667
173767
170000
001403
174267
104000

00c08?
1044C0

102

MRCYLL 27(732) 17-SEP-7¢& 09:31 PHLE 2.

FLORTING POINT RDD AND SUBTRACT EXERCISER
TEST SECTION

175170 CLR FPS :CLR FPU FPS BUFFER
175186 CLR FEC :CLR FPU FEC BUFFER
175164 CLR FPC :CLR FPU FPC BUFFER
CO%456 ISR PC., RANDMY 2; DOM INP T onrn
00335€ ISR RY. $POLSH 'ENTER POLISH MOD
$F.4A PbSH Y WORDS ON S RCAL (LONUM,
$P.48 :PUSH 4 WORDS ON STACK (HINUM,
$ADD : ADDRESS OF FORTRAN ADD
§7ST ‘DETERMINE THE CONDITION CODES
SPOPUYX :POP 4 WORDS AND EXIT POLISH ™OCE
175140 MOV §FPS, RO :DISPLAY FLOATING POINT STATJS
040200 DFPS  »04GE00 :LORD FPS, INTERUPT DISRBLE ANC €3
175062 LOD LONUM. ACO :LOARD ACO'WITH A RANDOM NUMBER
175066 LDD HINOM., ACl :LOAD RC1 WITH A RANDOM NUMBER
175102 LDD ANS2,  AC3 :LO0AD AC2 WITH THE SuM
004640 . LOFPS  #0D4&40 : TURN INTERUPTS ON, EXCEP™ OVER AND _NCEST_ta
003742 008202 MOV 8.+6, LAD RESET LOOP ADDRESS
CRFERERRREEREREE R R R R R R R AR R R LR AR AR R RN SRR E LR RRER PSR L F 2R 22522244
LDD 200,  AC2 :LORD ACO INTD AC2
RET13: ADDD ACL.  ACe :ADD ACI BY AC2
175070 STFPS  FPS : STORE FLOQTING POINT STAT.S
178084 175070 CHP FPS §FPS  :CHECK FPS
BEQ 15710 :BRANCH IF Ok
175034 cTD AC2.,  ANS] snve FPU ANSWER
HLT+] : PS ERROR
BR ENDIO :SKIP COMPARE
000002 1750583 TST.O: BIT 82 $FPS  :CHECK FOR OVERFLOW
BNE END1O :BRANCH_IF OVERFLCW
CMPD  ACZ,  AC3 *COMPARE FPU ANSWER TQ FIRTEAN ANSWES
CFCC :COPY FLOATING CONDITION COCES
BEG ENDLO : ANSWERS CHECK
- COMPENSATE FOR FORTRAN INACCURACIES.
175006 $1D AC2,  ANSI  :SAVE FPU ANSWER
00000! 175396 ADD 8l ANS1+6 ; INCREMENT FPU ANSWER
175000 ADC ANS1+4
174772 ADC ANG]+2
174764 AGC ANS1
174760 CMPD  ANS1, AC3 : CHECK ANSWERS AGRIN
Cree :COPY FLOATING CONDITION JCCES
BEQ END1O ‘BRANCH IF OK
000302 17475+ SUB 82 ANS1+& :DECREMENT FPU ANSWER
174746 SBC ANS1+Y4
174749 SBC ANS1+2
174732 SBC ANS1
174726 CMPC  ANSI, RAC3 :CHECK ANSWERS AGRIN
CFCC :COPY FLOATING CONDITION CoDES
BEQ ENDIO :BRANCH IF CK
174716 5TD QC2,  ANS!  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
174730 ENCI0: CLR FFS LR FFU FPS BUFFER
SCCPE



00=114
004122
Jo4130
004136
o0N144
004162
004160
004164
004170
oo4174
004200
004204
004210
004214
004216
004220
004222
004224

004226
004232
084236
004242
J04e46
004252
004256

10426 4
0C426b
004270
004274
004276
004302
004310
004312
004316
004320

00432¢
004324
00433
J04334
004336

004340
204246

204382

1-DIFPS-D
1

007316

016700
178127
172467
172567
172767
170127
012767

172600
173201
005767
100412
170267
026767
001427
174267
104001
00CH4Y

170000
0267¢7
001402
104377
0C04235

C2E7e7
0014C2
104377

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 22
TEST SECTION
(ERERERFREREERERRIFARRER AR RERRERERREREREERELEFEREFFEFREREERRRRSE RN SS9
i TEST 11: Exsncxss suer (EHB nacr FLOATING)
ROUNDIN’ noos
ii*l**liiiiiiiiliiil!!l**i!l!l!l!ill!i!!!il!!l!ii!{iil!i!ll!ii!lifiifif
005732 005724 MOVB  SMINUS, $SIGN+1 ;PUT *-* SIGN IN TYPE-OUT ROUTINE
0000006 003510 MOV 8§SBR. .ERRL  :SELECT PROPER FORTRAN ROUTINES
0000006 003536 MOV #3580, .ERR2 ;SELECT PROPER FORTRAN ROUTINES
0000006 003642 MOV #§58R, .ERR3  SELECT PRCPER FORTRAN ROUTINES
0000006 003660 MOV 83580, .ERRY :SELECT PROPER FORTRAN ROUTINES
007400 174670 MOV 80G7480,8FPS  :SET IE BITS IN FORTRAN ANSMWER
174666 CLR $FEC :CLR FORTRAN FEC
174664 CLR §FPC :CLR FURTRAN FPC
174646 CLR FPS :CLR FPL FPS BUFFER
174644 CLR FEC :CLR FPU FEC BUFFER
174642 CLR FPC :CLR FPU FPC BUFFER
003776 ISR PC, RANDM2 :GET RANDOM INPUT DATA
003034 ISR RY. §POLSH ENTER POLISH MODE
$P. 2A :PUSH 2 WORDS ON STACK (LONUM;
$P.28 :PUSH 2 WORDS ON STACK (HINUM)
§SBR :ADDRESS OF FORTRAN SUBTRACT
§TST :DETERMINE THE CONDITION CODES
$POP2X :POP 2 WORDS AND EXIT POLISH MODE
174616 MOV §FPS, RO -DISPLAY FLOATING POINT STATUS
Q40000 LOFPS 8040000 :LOAD FPS, INTERUPT DISABLE
174540 LOF LONUM, ACO :L0R0 ACO'WITH A RANDOM NCMBER
174544 LDF HINUM, ACl Lono ACI WITH A RANDOM NUMBER
174560 LDF ANS2,  AC3 :LOAD AC3 WITH THE SUM
007990 LOFPS 3007400 TURN INTERUPTS ON
004264 005660 MOV $.+6, LRD RESET LOOP ADDRESS
X 2121222 2222212222222 2232323228222 2222222222322 TTLT L LS
LDF AC0,  AC? :LOAD ACO INTO RC2
RET11: SUBF  ACl Ac2 :SUBTRACT AC1 BY AC2
174554 75T gFPS :CHECK FOR FORTRAN FPS ERROR FLAG
BMI ERR1 1 :BRANCH IF ERROR FLAG SET
174540 STFPS  FPS STORE FLOATING POINT ETATUS
174534 174549 cmp FPS $FPS  :CHECK FPS
BEQ TeTi 'BRANCH_IF OK
174504 STF AZ2, ANSI :SAVE FPU ANSWER
HLT+1 :FPS ERROR
B8R ENDL1 :SKIP COMPARE
ERR11: CFCC :WAIT FOR FPU TO FINISH
174512 17NS18 CMP FPS.,  $FPS  ICHECK THE FLOATING POINT STAT.S
8EG . +6 ‘BRANCH IF OK
H_T+377 :FPS ERROR
BR END11 :SKIP TO END
174500 174504 CMP FE>,SFEC :CHECK THE FLOATING EXCEPTION ZJCES
BEG e :BRANCH IF OK
HLT+377 :FEC IS WRONG



004352
0043SH

s

JJ4366

004370
Q04372
008374

004376
004402
004410
004414
J04420
004422
004424
004430

GO4432
004436

004440
O0444E
004452
004456
O044E2
AOYHER
00472
04476
004502
004504
004506
04510
04512

004514
004520
0C4S2Y
004£30
004534
0C4SH0
024544

go4ce?
ofu4sty
AO4ESE

-DCFPS-D

000427
026767

2043

000421

173702
170000
001416

174267
162767
005667
173767
170000
001403
174e67
104000

005087
104400

012767
005067
005067
00S067
005067
00S067
004767
004467
007252
007274
2009005
C0735¢
007330

016700
170127
17e467
172567
172767
170127
012767

K02

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 23
TEST SECTION

BR ENDLI :SKIP TO END
174486 174472 CMP FPC, $FPC cuscx FLORTING PC
BE? 15711 E 6 g
HLT+377 HRON ABDRESS IN FPC
BR END!1 :SKIP TO END
TST11: CMPF  AC2, AC3 : COMPARE FPU ANSWER 7O FORTRAN ANSJEP
CFCC : COPY FLORTING CONDITION CODES
BEQ END1] : ANSWERS CHECK
conpsnsqrs ron FORTRAN YNACCURACIES.
174420 nce. ANS] -GAVE FPU ANSWER
000001 174414 sue ANS1+2 :DECREMENT FPU ANSWER
174406 SBC nnéx
174402 CMPF ANS!. AC3 : CHECK ANSWERS AGARIN
CFCC :COPY FLORTING CONDITION ZGCES
BEQ ENDil :BRANCH IF OK
174372 STF AC2, ANS1 :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
174404 ENDIL: CLR FPS :CLR FPU FPS BUFFER
SCOPE
CRFEEFRE AR R E AR LR R F LR R ERE AR R AR R EE R R R LR EEREREEE AR P ELERR 2544
$TEST 12: EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)

: ALL INTERUPTS ON

ROUNDING MODE
Ty T T Py T T I T T I T TN T TR T TTT T T T2 TS Y PPPPPN

007600 174402 MOV $007600,$FPS  ;SET IE BITS IN FORTRAN ANSMER
174400 CLR SFEC :CLR FORTRAN FEC
174376 CLR $FPC :CLR FORTRAN FPC
174360 CLR FPS :CLR FPU FPS BUFFER
174356 CLR FEC :CLR FPU FEC BUFFER
174354 C FPC :CLR FPU FPC BUFFER
003546 ISR PC. RANCMY :GET RANDOM INPUT DATA
002546 ISR RY. SPOLSH ;ENTER POLISH MODE
3P.4A tPUSH 4 WORDS ON STACK (LONLM:
$P. 4B :PUSH 4 WORDS ON STACK (HINJM)
$SBD :ADDRESS OF FORTRAN SUBTRACT
g7ST 'DETERMINE THE CONDITION CODES
$PIPYX :POP 4 WORDS AND EXIT POLISh MGOE
17433C MOV $FPS, RO ;DISPLAY FLOATING POINT STATJS
040203 LDFPS  %040200 :LORD FPS, INTERUPT DISABLE AND €D
174252 LOD LONUN,  ACO -0AD ACO'WITH A RANDGH NUMBER
174256 LOD HINUM, AC] :[0RD AC1 WITH A RANDCM NUMBER
174272 LOD ANS2, = AC3 :LOAD AC3 WITH THE SUM
007600 i LOFPS  %007600 : TURN_INTERUPTS 0
0G4SE2 005372 MOV $£.+6, LAD 'RESET LOOP ROBRESS
(REE AR E SRR RN AR ERA IR EAERE R AR R R R R R R EE RS AR EREERERERER R TR SRR ERRARPRRRRSS
LOD ACO.  AC2 ;LORD_ACO INTO RC2
RETi2: SUBD  ACL,  AC2 :SUBTRACT AC1 BY AC2
1742EE TST §Fpe :CHECK FOR FORTRAN FPS ERROR FLRa



MAINCEC-11-0CFPS-D FLLOATING POINT ADD AND SUBTRACT EXERCISER MACY11 27(732) 17-SEP-76 09:31 PAGE 24
DCFPST.PLL TEST SECTION

004SE2 100412 BM] ERRI2 :BRANCH IF ERROR FLAG SET

DO4SEY 170267 174252 STFPS  FPS :STORE FLOATING PGINT STATUS

004570 0267h7 174246 174252 CHP FPS,_  SFPS  ;CHECK FPS

904576 001427 BEQ 15712 : BRANCH IF 0K

004600 174267 174216 STD AC2,  ANSL  ;SAVE FPL ANSWER

034604 104001 HLT+1 :FPS ERRIR

004606 0004S0 BR END12 :SKIP TC END

004610 170000 ERRIZ: CFCC :WAIT FOR FPU TO FINISH

004612 026767 174224 174230 CMP FPS,  S$FP5  :CHECK THE FLOATING POINT STATJS

004620 001402 BEQ 46 :BRANCH IF OK

004622 104377 HLT+377 :FPS_ERROR

004624 000441 BR END12 :SKIP TO END

004626 026767 174212 174216 CMP FEC.$FEC sCHECK THE FLOATING EXCEPTION CODES

004634 001402 BEQ 46 :BRANCH IF OK

004636 104377 HLT+377 ;FEC IS WRONG

004640 000433 ENDI2 :SKIP T0 END

004642 026767 174200 174204 CMP FPC,$FPC ; CHECK FLORTING PC

004650 001402 BEQ TsTi2 'BRANCH IF OK

004652 104377 HLT+377 : WRONG_RDDRESS IN FPC

004654 000425 BR END12 :GKIP TO END

0046S6 173702 TSTi2: CMPD  AC2,  AC3 ; COMPARE FPU ANSWER TO FORTRAN ANSWER

CO4660 170000 CFCC :COPY FLOATING CONDITION CODES

004eb2 001422 BEQ END12 : ANSWERS CHECK

. COMPENSATE FOR FORTRAN INACCURACIES.

004eE4 174267 174132 _ 81D ca ANSI  ;SAVE FPU ANSKER

004670 162767 00000 17413z cuB ANS1+6 ;DECREMENT FPU ANSWER

004676 00SE67 174124 SBC AN 144

004702 005667 174116 SBC ANS142

004706 005667 174110 SBC ANS1

004712 173767 174104 CMPD  ANSI, AC3 ; CHECK_ANSWERS AGAIN

004716 170000 cFee :COPY FLOATING CONDITION CODES

004720 001403 BEG END12 :BRANCH IF OK

004722 174267 174074 STD AC2,  ANSI  :SAVE FPU ANSWER

004726 104000 LT :FPU AND FORTRAN DISAGREE

004730 005067 174106 ENDI2: CLR FPS ;CLR FPU FPS BUFFER

CO4734 104400 SCOPE
JEREREERFEERRREERREREAREERERRRREREERERERRRRERREEEEREREERR IR RERER AR LS
tTEST 13: EXERCISE SUBF (SUBTRACT FLOATING)
; OVERFLOW AND UNDERFLOW INTERUPTS OFF.

ROUNDING MODE

i!****i***ii******i**i*l****l*!****ii*i*iiiit***i{*iiliii!i{ili}iiiliii

DC4736 012767 004400 174104 MOV #00440C,3FPS  ;SET IE BITS IN FORTRAN ANSLER

004744 00S067 174102 CLR $FEC :CLR FORTRAN F

004750 005067 174100 CLR $FPC :CLR FORTRAN FPC

OC47S4 (00S067 174062 CLR FPS :CLR FPU FPS BUFFER

004760 005067 174060 CLR FEC :CLR FPU FEC BUFFER

004764 005067 174056 CLR FPC :CLR FPU FPC BUFFER

7€ +770 004767 003212 JER PC, RANDM2  :GET RANDOM INPUT DATA

004774 004467 202250 JER RY, $POLSH  :ENTER POLISH MCOE

LO2



C0SC00
205002
005004
005306
005040

00s01e
COS0i6
0350e2
005026
00c032
005336
00sgue

005050
00s50s2
00S0SY
005060
005066
00s070
005074
005076

00S100
005106
00S110
gosile
00S114

00S116
005122

005144
005150

005152
00S156

005160
00S166
g0s17e
00S176
005202
005206
agcelz2

"' INJEC-11-DCFPS-D
COFPSD.PIL

007262
007304
0000006
007352
0C7316

016700
170127
172467
172567
172767
170127
012767

172600
173201
170267
026767
001404
174267
104001
000425

032767
001021
173702
170000
001416

174267
162767

174267
104000

205067
104400

012767
005067
00SC067
005067
005067
00S067
004767

FLOAT
| |

LO
ES

174032
040000
173754
173760
173774
004400
00S050

173762
173756

173728

0ooeo2

173700
000001
173666
173662

1736582

173664

0G4E00
173660
173656
173640
173636
173634
003126

)
SEC

00S074

173782

173742

173674

173662

MO2

NG ?8INT RDD AND SUBTRACT EXERCISER

MACY11 27(732) 17-SEP-76 09:31 PAGE

PUSH 2 WORDS ON STACK (LONUM)
;PU'SH 2 WORDS ON STACK (HINUM)
QODRESS OF FORTRAN SUBTRACT
:DETERMINE THE CONOITION CODES
:POP 2 WORDS AND EXIT POLISH MODE

;DISPLAY FLOATING POIMT STATUS
:LORD FPS, INTERUPT DISABLE
:L0AD ACD'WITH A RANDOM NUMBER
:LOAD AC1 WITH A RANDOM NUMBER
:LORD AC3 WITH THE SUM

: TURN_INTERUPTS ON, EXCEPT OVERFLOW AND UNDERFLOW

‘RESET LOOP ADDRESS

25

s RERREERERREREEREEREREEREERERELERERERERRRRERREREEXRRELLERRERERRERRSREREE

;LORD ACO INTO RCE

:SUBTRACT ACl BY ACE

:STORE FLORTING 'POINT STATUS
i CHECK FPS

:BRANCH IF 0K

:SAVE FPU ANSWER

;FPS_ERROR

s SKIP COMPARE

;CHECK FOR OVERFLOW

BRRNCH IF _OVERFLOW

: COMPARE FPU ANSWER TO FORTRAN ANSWER
s COPY_FLOATING CONDITION CODES

: ANSWERS CHECK

ENRCCURARCIES.

; SAVE FPU RNSWER
: DECREMENT FPU ANSWER

; CHECK_ANSWERS AGRIN

:COPY FLOATING CONDITION CODES
; BRANCH IF OK

;SAVE _FPU_ANSWER

:FPU AND FORTRAN DISAGREE

:CLR FPU FPS BUFFER

DEREERERRFRERRERRAREREERRERRRRREERE P FRRREEREREIRREERRREERERERRERRERRRRR 2R

EXERCISE SUBD (SUBTRACT DOUBLE PRECISION)
OVERFLOW AND UNDERFLOW INTERUPTS OFF
ROUNDING MODE

**fif***!*i**if!*******i***ii!***!*l******ii**iii*l*}*****iii*}*i***}!i

$P. 2R
$P.2B
$SBR
§7ST
$POP2X
MOV §FPS, RO
LDFPS  s040000
LDF LoNUM,  ACO
LOF HINOM, ACI
LDF ANS2, AC3
LDFPS  #004%00
MOV 8.+6, LAD
LDF ACO,  AC2
RET13: SUBF  ACL.  AC?
STFPS  FPS
CMP FPS $FPS
BEQ 15713
STF RC2,  ANSI
HLT+1
BR END13
TST13: BIT 82 $FPS
BNE END13
CMPF AC2,  RC3
CFCC
BEOQ END13
-COMPENSATE FOR FORTRAN
§TF AC2, ANS1
SuB 8] ANS1+2
SBC ANS 1
CMPF ANS1, AC3
CFCC
BEQ ENDI3
STF AC2. ANS1
HLT
END13: CLR FPS
SCOPE
;TEST 14:
MOV £004600, 3FPS
CLR $FEC
CLR $FPC
CLR FPS
CLR FEC
LR FPC
JSR PC, RANGMY

;SET IE BITS IN FORTRAN ANSKER
:CLR FORTRAN FEC

:CLR FORTRAN FPC

:CLR FPU FPS BUFFER

;CLR FPU FEC BUFFER

:CLR FPU FPC BUFFER

:GET RANDOM INPLT DATA

© o —— — t————

— o -



MRINDEC-11-CCFPS-D

DIFPSC.PLL

005216
0052z2
p0S22u
005226
005230
005832

005234
005240
005244
005250
005254
005e80
005264

005272
005274
005276
005302
005310
0osS31e
005316
00S320

005322
005330
035332
J05334
005336

005340
005344
00S35¢2
00S356
00S36e
005366
00s37e
005374
005376
005402

00S404
gosH10

00sY4iz2
00s420
Q0Su24
00E430

004467
007252
007274
0000006
007352
007330

016700
170127
172467
172567
172767
1701e?
01767

172600
173201
170267
026767
001404
174267
104001
000431

032767
001025
173702
170000
001422

174267
162767
00S66?7
00S667
00S667
173767
170000
001403
174267
104000

00S0e7
104400

012767
00cS067
00S0e7
005067

NO2

FLOATING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-7& 09:21 PRGE 26
TEST SECTION
002026 JSR RY, $POLSH ;ENTER POLISH MODE
$P.4A 'PUSH 4 WORDS ON STACK (LONUM}
$P. 4B 'PUSH 4 WORDS ON STACK (HINUM)
$S80 *ADDRESS OF FORTRAN SUBTRACT
g7ST DETERMINE THE CONDITION CODES
$POPYX :POP 4 WORDS AND EXIT POLISH MODE
173610 MOV SFPS RO :DISPLAY FLOATING POINT STATUS
040200 LDFPS  #040200 :LOAD FPS, }NTERUPT SABLE AND FD
173532 LOD Lonun ACO s [0AD ACD'WITH A RANDOM NUMBER
173536 LDD HINOM, RCI :LOAD AC1 WITH A RANDOM NUMBER
173552 LOD ANS2,  AC3 :LGAD AC3 WITH THE SUM
004500 A LOFPS  #004600 :TUKN INTERUPTS ON, EXCEPT CVER AND UNDERF.Dk
005272 004652 MOV $.4+6, LAD RESET LOOP ADDRESS
TEEE AR L LR FRE R SRR R RE R TR EERE XL LR RS AR RS FREEEREE LR TR LSS L EEEELS
LDD ACO,  AC2 :LOAD ACO INTO AC2
RETi4: SUBD  ACI,  AC2 :SUBTRACT AC1 BY ACe
173540 STFPS  FPS' :STORE FLOATING POINT STATUS
173534 173540 CMP FPS §FPS  :CHECK FPS
BEG 15Ty :BRANCH IF OK
173504 STD AC2,  ANS1  ;3AVE FPU ANSWER
HLT+1 :FPS ERROR
BR ENDIY :SKIP COMPARE
000002 173520 TSTi4: BIT %2 $FPS  ;CHECK FOR OVERFLOW
BNE END1Y :BRANCH IF OVERFLOW
CMPD  AC2,  AC3 : COMPARE FPU ANSWER TG FORTRAN ANSER
CFCC :COPY FLORTING CONDITION CODES
BEQ END1Y4 :ANSWERS CHECK
-COMPENSATE FOR FORTRAN INACCURACIES.
173456 81D Ace, ANS! - SAVE FPU ANSWER
000001 173456 SUB Ml ANS1+6 :DECREMENT FPU ANSWER
173450 SBC ANS 1 +4
173442 SBC ANS]+2
173434 SBC ANS1
173430 CMPD  ANSI, AC3 :CHECK ANSWERS AGAIN
CFCC :COPY FLOARTING CONDITION COCES
BEQ END1Y *BRANCH IF OK
173420 STD AC2,  ANSI  :SAVE FPU ANSWER
HLT :FPU AND FORTRAN DISAGREE
173422 END14: CLR FPS :CLR FPU FPS BUFFER
SCOPE
*******f**i**************i******l**i**i*****i**i******ii**i!i***iiii**i
*TEST 1G: EXERCISE SUBF (SUBTRRCT FLORTING)
: ALL INTERUPTS ON
TRUNCATE MODE
******i***i********i*********i****!*il******l****i*ii*i**iii****i*i*!i*
007440 1723420 MOV 8007440, 8FPS  ;SET IE BITS IN FORTRAN ANSWER
173426 CLR $FEC :CLR FORTRAN FEC
173424 CLR $FPC :CLR FORTRAN FPC
173406 CLR FPS :CLR FPU FPS BUFFER
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OF
e
MOV

LOF
SJBF

CMP

3Ed
HLT+377
BR

) o

BEQ

s T+377
ER

CHPF

CFoC
BEG

§

s EG..3ER WA .. 3T T LT-SEE-TR Telni sa,f T
S5 i o
c: Simz LET RAROOM INPGo oA™G
4 §P .. Sk .g~75n PGL ISM ggoc “c .
: Py TRCK oL
02H & HORCE On TEcK  miack
: ADDRESS OF FORTRAN SUBTRAC®
'DETERMINE THE CONOITION -CC€3
:PXP 2 ACRSS AMC EX.” POLIGM wrre
§FPS.  R) :5ISPLAY FLOATING POINT S"&~_%
e040000 :LORD FPS, INTERL®® 5ISAB.E
CONUM. &C2 ;000 ACO WITH A PRNDSM NLMBES
HINDM, Al :LORC ACI WITH A RANDOM NUMBEG
A3 : 40RO nc; WITH THE S
803440 :¥uan INTERUPTS

8.+6, LAC ;RESET LCOP RDDRESS

PR PR R RN AR RS R AR AR R RIRRAR RN SRR IR RIRRRNIDIRINFIRAASED 204420202200 0029

ACO, AC2 :.0RD RCO INTO RC2
ACl AC2 :SUBTRACT AC! BY RCP
§FPS :CHECK FOR FORTRAN FPS ERRCR £_35
EFR1S :BRANCH IF ERROR FLAG SET
FPS -STORE FLORTING POIN™ S¥R"_S
FPS $cpC :CHECK FPS
157ls :BRANCH IF OK
ce. ANS | :SAVE FPU ANSWER
-FPS ERROR
ENDS :SkIP COMPRRE
) -WAIT FOR FPU TO FINISH
Fos, 3FPS :CHECK THE FLJRTING POIn” §7a°.S
.+B :BRANCH IF K
:FPS ERROR
ENDIS :SKIP TO END

FEE.SFE: i cHECK THE FLOATING EXCEPTICN CJITES

:BRANCH IF OK

FEC IS WRONG
ENDIS :SKIP TO END
FPC, SFP :CHECK FLOATING PC
15715 :BRANCH IF 0K
:WRONG RDDRESS IN F2.
ENDLS :SKIP T0 END
Ac2,  AC3 -COMPRRE FPU ANSWER TO FORRAN ANSWER

;COPY FLOATING CONDITION COCES
i ANSWERS CHECK

ENDLS
. COMPENSATE FOR FORTRAN YNACCURACIES.
TF AC2, AN

Sl :SAVE FPU_ANSWER
gl ANG1e2 i INCREMENT FPU ANSWER

ANSL,  AC3 :CHECk ANSWERS AGHIM
:wOPY FLOATING CONCITIO!

ivi % 35
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30e670

n5n7g
SEC74

00S667
173767
&

14
174267
1304000

q
723985

170000
02b7E7
du.*-:

CO3

FLORTING POINT RDD AND SUBTRACT EXERCISER MACYil 27(732)
TEST SECTION

17-SEP-76 09:3]

_ o ENDIS .BRANZH IF OK
000002 173132 B 2 ANG1+2 :DECREMENT FPU ANSWER
e, I
‘ CFe o ; GHRCK e Re B8 T 1om cooes

BEG.  ENDIS ERANCH- TF On

173110 STF  AC2, ANS1  iSAVE FPU ANSHER
AT 'PPU AND FORTRAN DISRGREE

173122 ENDIS: CLR  FPS .CLR FFU FPS BUFFER
ECOPE

PRGE 28

R AL 2 22 T2 R 2 a2 2222222222222

{TEST 1b: EXENCISE SUBD (SUBTRRCT DOUBLE PRECISION,
; INTERUPTS ON
TRUNCRTE MODE

!lii!i!iiili!i#l!l!liillillii!lilliii!lil!!iil!!i!flilifi!!f!iil’f”&f&

007640 173120 MOV 8007640,8F9S  :SET IE BITS IN FORTRAN ANSMES
173116 CLR $EEC :CLR FORTRAN FEC
173114 CLR §FPL .uLR FORTRAN FPC
173078 CeR FPS 'CLR FPU FPS BUFFER
173074 CLR FEZ :CLR FPU FEC BUFFER
173072 LR £p’ :CLR FPU FPC BUFFER
0022364 ISR FC, RANCMY  :GET RANDOM INPUT DATA
E ISR -y §FOLSH :ENTER POLISH MODE
§P. 9f :PUSH 4 WORDS ON STACK (LCh.M:
§F .48 PUSH 4 WORDS ON STACK (HINUM,
§5B2 :ACORESS OF FORTRAN SUBTRACT
§7¢S DETERFIHE THE CONDITION CODES
$PIPYX :POP 4 WORDS AND EXIT PCLISH MIZE
173046 MOV §FPS, RO :DISP1 AY FLOATING POINT STATUS
040208 LDFPS 8040200 :LORD FPS, INTERUPT DISRBLE ANC Fo
172770 00 LONUM, ACO Lono ACO WITH A RANDOM NUMSER
172779 LOD HINUH AC1 :LORD ACI WITH A RANDCM NLMBER
173010 LOD AC3 Lono AC3 WITH THE SUM
007647 LOFPS coo7640 : TURN_INTERUPTS ON
006034 004130 MOY .46, LRD 'RESET LOOP ADDRESS
RS R R AR R AR ERE RN R LR RS A RN R AR RER AR RS R RS R R E R RF 2R 2RI LESD
LDD ACO,  AL2 :LOAD ACO INTC AC2
RPETI6: SUBD  ACl AC3 :SUBTRACT AC! BY AC2
173004 75T sFPé :CHECK FOR FORTRAN FPS ERRCR S_A5
BM1 ERR1B :BRANCH IF ERROR FLRG SE”
172770 STFPS  FPS :STORE FLORTING POINT 3TATJS
172764 172770 CMP FPS SFPS  :CHECK FPS
_ BEQ 157e :BRANCH IF 0K
172724 ST5 AC2.  ANSI  :SAVE FPU ANCSKER
HLT+1 :FPS ERROR
8F ENDIG :SKIP TO END
ERF1E: CFCC :WAIT FOR FPU TQ FINISH
17274 17E74E CMP FPS.,  S$FFS  :CHECK THE FLORTING P3INT §™a™.S
BEU ."C BRQNLH 7F OK



DO3

3INDES-I1-DIFFS- £_JATING_PCINT ADD AND SUBTRWCT EXERCISER MACY1] 27(732; 1!7-SEP-76 09:3! PRGE 23
RIS *EST SECTION

006108 194377 HLT+377 :FPS ERROR
A36:06 00C4SE BR END16 :SKIP TO END
308110 026767 172730 172734 MP FEC,SFES :CHECK THE FLORTING EXCEPTION LOCES
396116 0C1402 BEQ ___ .+b :BRANCH IF K
-25120 10437 HLT+377 +FEC IS WRONG
306122 00O4SD 8R END & :SKIP 10 ENO
2piae D2BTRT 1TeTie iTeTe2 CMP FPC, SFPC :CHECK FLORTING PC
226132 001402 BEQ 15716 :BRANCH IF OK
JCEIN 104377 HLT+377 : WRONG nogﬁsss IN FPL
506138 000842 BR END!B :SKIP 10
0CBIN0 173702 *evlk: CMPD  RC2,  AC3 :COMPRRE FPU ANSWER "0 FLFTRAN ANS.ES
e 3UH 6BUCOQ CFCC ) : COPY rgon;gnc CONCITION 20C0ES
f3eied 001437 8ed END.: : ANSWERS CHECK

-COMPENSATE FCR FORTPAN INACCURACIES.
0DEIMG 174267 17265 810~ TAC2,  ANS!  :SAVE FPU ANSWER
296152 062767 00000. 17265C ADC M ANS1+b : INCREMENT FEU ANSWES
006160 00SS6? 17264 ADC ANS1+Y4
206164 005567 17263M ADC ANS]+2
006170 005567 172628 ADC ANS |
00E17M 173767 172622 CMPC  ANSI, RZ3 ;CHECK ANSWERS AGAIN
006200 170000 SFCC :COPY FLORTING CONCITICN C2oES
N06202 001420 BEQ ENCLG :BRANCH IF OK
206204 162767 000002 1726.t SUB 82 ANS1+E :DECREMENT FPU ANSWER
N06212 Q0Se6? 172610 €8¢ ANS1+y
06216 005667 172602 SBC ANG1+2
306222 005667 172574 SBC ANS]
806236 173767 172579 CMPD  ANSI, AC3 : CHECK ANSWERS AGAIN
cCE232 170000 Ceee :COPY FLORTING CONDITION CCCES
206234 001403 BEQ END1G :BRANCH IF OK
206236 174267 172560 §%D ACc,  ANS!  :SAVE FPU ANSWER
cCk24e 104000 HLY :FPU AND FORTRAN DISAGREE
O0E3dy  N0SNET  [TET7E ENC1B: CLR FPS :CLR FPU FPS BUFFER
SFESSC  iowale SCOPE

[E222 2222222222222 1222222322123 2221281222222 2222222 LR L)

:TEST (7 EXERCISE SUBF (SUBTRACT FLORTING
: JVERFLOW AND UNDERFLOW INTERUPTS CJFF.
TRUNCATE MODE

(R BEERERRFFRERPEFPERAS RIS RRERRRRERRINIRNERIRRARFRARRRPPRRVRCERPIRRIR RO



“SINCES-11-0C0FPS-D

kRSl Pl

Joescs

0626

2

096304
B3E310
038314
S2e3i6
=26320
336322
306324
006326
806332
306336
036342
206346
226352
306356

206364
006366

2Ce460
06466
40647¢

—-—-— .

L4 2 X N

Aieok:

005067

001427

174267
062767
805567
173767
178000
001414
162767
03SE6?
173767
170000
001402
174267
104C00

30.2&7
el s

EQ3

FLORTING POINT ADD AND SUBTRACT EXERCISER MAC (il 27(732) 17?-SEP-7& (09:3] PA%E 27
TEST SECTION
044N) 172579 MOV 3004440 85PS  :SET IE BITS IN FORTRAN ANSWEP
192552 CLR $FEC :CLR E ? }
172564 CLR §FEC . CLR ronrnnn FEE
{? 45 CLR FPS ELR FPU Pé B
7 CLR FEL LR FPU FEC BUFF R
172542 CLR FEC :CLR FPU FPC BUFFER
28-575 ISR PC, PAOM2  :GET R INPUT DARTA
6234 ¥R R4’ $FSUSH  -ENTER POLISH MODE
§F.28 :PUSH 2 WORDS ON STACK (LONLM
§p.28 :PUSH 2 WORDS ON STACK (HIN_M.
§S8R : EODRESS OF FORTRAN SUBTRAC™
§7ST :DETERMINE THE CONDITION CJI0ES
§o7P2X :POP 2 WORDS AND EXIT PuLISH m:cE
172316 MOV $FPS. RO DISPLAY FLOATING POINT STATUS
043500 .orpe  so%O000 Lono FPS, INTERUPT C1SABLE
172440 _OF LONUM, ACQ UOAD ACO WITH A RANDOM NUMBEG
172444 .DF HINUM, RC] L“RD ACI WITH A RANDOM NLMBER
172460 LOF ANS? HC3 :.0AD AC3 WITH THE SUM
0049440 LOFPS 8004440 :TURN INTERUPTS ON, EXCEPT LVEGS_lW &% _oSsc_2.
006364 203382 MOV 8.+6. LAD RESET LOOP ADDRESS
: $ERRRERREF R FEE 2R R PR RRR R R AR R R R R R BB AR ERERTR SRR R92 49242808000
. LDF_ RGO,  AC2 99 ACO INTO AC2
RE™1T: S8  AJI. AC3 ACl BY AC2
{72%46 S*FPS  FPS srons FL“RTINa FOINT STA™.S
172442  .TE4e EMP Fog §FPS i CHECK FPS
BEQ 15747 :BRANCH IF OK
172412 S°F AC2.  ANS1  :SAVE FPU ANSWER
HLT+1 :FPS ERRCR
B8R ENDI? :SKIP COMPARE
nN0o02 173428 TSTIT:  BIT 82 SFPS  :CHECK FOR OVERFLOW
BNE END17 SRANCH IF OVERFLOW
CMPF RC2,  AC3 :COMPARE FPU ANSWER TO FORTRAN ANSAES
CFCC . :COPY FLORTING CONDITIZN -COES
BEG ENC.? : ANSWERS CHECK
- COMPENSATE FOR FCRTRAN INARCCURACIES.
172364 A S7F AC2,  ANS] _ ;SAVE FPU ANSWER
0000G: 172382 ALD 8] ANS1+2 :INCREMENT FPU ANSWER
e S -
CFCe oPY F OEHERE 'onélrion SolES
BEC ENG1? ennncn IF 0K
000002 17223% SUB 82 ANS1+2 :DECREMENT FPU ANSWER
172330 SBC ANS1 )
172324 CMPF  ANSI, AC3 :CHECK ANSWERS AGAIN
TFC o :COPY FLOATING CONCITION Io0ES
) BEJ ENG.7 :BRANCH IF 0K
172314 STF ACZ,  «MS!  :SAVE FPU ANSWER
HLY :FPU AND FORTRAN DISAGREE
17225¢ ENCIT:

LR ¥PS ;3P FPL FPS BUFFER



20£51E
236524
336530
356534
206540
208544
306550
206554

206616
a0s6ee

go6E30
06632
Q06634
226640
Q06646
00e650

J06654
006656

006660
sl 4324
306€70
306672
006674

0Ces76
Q06702
006710
206714

318767

012767

172600
173201

174267
%2767
005567
00sse?
00sSe?
173767

TE27E7
f0SeE?

JCteE7

S5

17225z
Q402CC
172.74
17223C
1722.4
004640
c0es3C

17225e
172178

172146

coLoce

17210

b ‘V

So33iM

172.22

1725ek

(R R RN AR RN R AR R R RN RA RN RERRERERA RN R RARRERRRRRRIRRNEDETRNIRR2025200999

: TEST 20:

§0§§§ll0i!lilll!iiilil#i!llllllllIlliilllli!lllll”illlilll’f’i’!490&0’

(R PR REREFERERER R R R R R RN AR AP ERER R R R L TR R R R R PSR R R F R R 4R 22422244

RET20:

v8720:

§P. 4
$P.42
$S80
§7c”
§PIPX

MOV
LoFPS
L0C
.00

0D
LOFPS
HOV

LDD ACO,  AC2
SUBC  ACi.  AC2
STFPS  FPS

CHF FPS $FPS
BEQ 15720
STD RC2,  ANS!
ML+
BR END20
BIT 82 §FPS
BNE Enb20
CMPD  RC2,  RC3
CFCC
BES ENG20

- COMPENSATE FOR FORTRAN
§10 ie, AN
ADD ANSI+6
ADC nnéx#q

ADC ANS1+2

acc ANS]

CMPD  ANS1, AC3
Cree

BEQ END20

SUB 82 ANS1+6
Se AhS 1 ey

SBC ANE1ez

FO3

‘ﬂ"Nu POINT RDD AND SUBTRACT EXERCISER

MACY1l 27(732) 17-SEP-76 09:31 PAGE 3i

EXERCISE SUBD 62%“&»093%5 RREACATY ocf

TRUNCART

8004640, SFPS

SFEC
$FPC

FPS

FEC

£p:

Il RENDMY
Du_ C“C_SH
§FPS, RO
so4z20C

LONUM, RACC
HINUM. AL
ANS2,  AC3
8004440

8.+b, LAD

:SET IE BITS IN FORTRAN ANSUIEF
:CLR FORTRAN FEC
:CLR FORTRAN FPC
:CLR FPU FPS BUFFER
:CLR FPU FEC BUFFER
:CLR FPU FPC BUFFER
:GET_RANDOM_INPUT DATA
(ENTER POLISH MIOS
;PUGH 4 WORDS ON STACK (LONUM:
:PUSH 4 WORDS ON STACK (HINUM.
:ADDRESS OF FORTRAN SUBTRACT
:DETERMINE THE CONDITION CODES
:PCP 4 WORDS AND EXIT POLISH MCCE

:DJSPLRY FLORTING POINT STATUS
;LCRD FPS, INTERUPT DISRBLE RNC FC
:LORD RCO WITH A RANDOM NUMBEF
:LORD AC] WITH A RANDOM NUMBEF
:LORD AC3 WITH THE SUM

: TURN_INTERUPTS ON, “EXCEPT JVER ANC _NZEST_ 7.

:RESET LOOP RDDRESS

:LORD RCO INTO RCe

:SUBTRACT ACL BY w(2

;GTORE FLOATING PGINT S=AT.:
:CHECK FPS

:BRANCH IF 0K
:SAVE FPU ANSWER
FPS ERROR

.:KIP COMPARE

;CHECK FOR OVERFLOW

:BRANCH_IF OVERFLOW

:COMPARE FPU ANSWER TC FCR™RAN AMZWES
;COPY FLOATING CONDITISN -oCES

: ANSWERS CHECK

}NRCCURACIES.

:SAVE FPU ANSUER

: INCREMENT FPU ANSWER

:CHECK ANSWERS AGAIN
:COPY FLOATING CONDITICN ICDES
:BRANCH_IF OK

:CECREMENT FPU ANSKER



GO3

RIS TEPPE I L tow F.ORTINg POINT RDD AND SUBTRACT EXERCISER MACYL1 27(732: 17-SEP-76 29:31 PHRGE 32
clEesl. Bl TEST SECTION

306752 DJSeEr 17204 SBC ANS1

cobrS6  IT3TET  iT204C CMPD  ANS1, AC3 :CHECK ANSKHERS AGRIN

=J5TE ~C0 CFec - ;CgPY FL?QTING CONDITION COCES

<=brbk 140 BEQ ENDeO :BRANCH IF 0K

SobTBb  I7TH2B? 172032 ST RCe, ANS| :SAVE FPU ANSWER

228772 10400 T :FPU AND FORTRAN CISAGREE

coETTe J3ECET TEN2 ENC2C:  CoR FFS icLR FPL FPS 2UFFER

‘‘‘‘‘ 129RCC §CopE

- W e



HO3

SRESH-00FRSS FLOR"ING POINT ADD AND SUBTRACT EXERCISER MACYI1 27(732) 17-SEP-76 (09:31 PAGE 22
AR ESEY BELL AND SCOPE ROUTINE
07002 032r37 202000 177570 OONE: BIT  WSWID.#SWR  :RING THE BELL’
3C°510  00ICCS BNE 1§ :NO?
30~01p Qlgrer 000237 003laC MGV ®BELL,.TYPE  ;TYPE R BELL
30-220 0Q0QO4 012140 TYPE, .TYPE
dC~324 00046 1$:  CLR . -(B) ;CLEAR TRACE TPAP
537826 032737 010000 ITTSTS BIT  #SWi2,38SWR  :RUN WITH TRT?
50034 001010 . BNE 28
03783 005167 003100 COM  TRPB
307042 100005 -
35-Cyd 052716 00DC2C BIS 820, (& :SET_TRACE_TRGP
3C70S0 Q12746 007102 MOV 838,  -(&}  :JUMP TO START OF TES”
37054 000002 RTI
00708e Q12746 00708 25: MOV #48, -6 ;JUMP TO STRRT OF TES™
9C7062 0O0OC2 RTI
03~064 013700 J00042 4§: MOV @842,R0 :3ET MONITOR ADDRESS
337070 001404 BEG 38 :IF NONE
087072 004710 JSR 7. 150 TC MONITOR
007574 000240 NOP
807076 000240 NOP
097100 000240 NOP
307132 000137 000200 s: I 28200 :JUMP TO START OF TEST
307106 000002 YESRT: RTI * IRETURN TO PROGRAM FROM “RAP

JJ7110 032737 J0C4I0 i77S70 .EMT:  BIT 8SWOB, J3SWR +KILL LDUB OR LCOP CON SPEC. TEST

aG7116 0OINOM BES 15

20712C 123767 177570 171852 SMPE  JESWR, ICNT :ON RIGHT TEST>  #SW?-C3»

067126 001437 8EG OVER .

007130 113703 177570 i8: MOVBE  &SaSWR,R3 :GET UB BITS

007134 170003 LDUB

907136 03737 040000 177570 BIT 8SW1Y, JESWR :LOCP ON TEST

N07144 001026 BNE KIT

907146 032737 004000 177570 BIT csull J8SWR :KILL ITERATIONS

307154 001912 BNE SAVLAD

N9718e 108767 171817 1578 1cn7+1

007162 0OI40M BEG 2 :BRANCH IF FIRST

007164 126767 002762 171607 CMPB  TIMES,ICNT+4! : DONE?

90717z 0019013 BNE KIT :BRANCH IF NOT

n07174 112767 000001 171877 28: MOVE 81, ICNT+] :FIRST ITERATION

007202 108267 171572 SAVLAD: INCB  ICAT :COUNT TEST NUMBERS

907206 011667 002732 MOV (5 :SAVE LOOP ADDRESS

07212 016737 171862 17757C MCY ICN 1 ascxsanx :DISPLAY TEST NG. AND ITERATIIN 101N
07220 000002 RTI :RETURN

007222 105267 171583 KIT: INCB  ICNT+!

a07226 016727 171848 .77S7C IVER: MOV xcnr ascch AY ;SET UP DISPLAY

207234  00S767 00270 157 LAS :FIRST ONE®

007240 001760 BEG Ca/_A - L

cC7eNe DIB7IE DD0ZETE MOy JAD." :FJDGE RETJRN ACCRESS

cl724k  0300Ce e~: :FIXES PS



o Talnl

UU( C-.q
3””300

Cr304
9873l9
OC7314

ac7316
07322
007326

027330
007334
gC734C
Q07344
0073S0

aC73s2

207460
N07464
JC7468
Q27470
207476
007500
CO7E04

0GCi34

016746
016746
016?46

glgeb?
012667
012667
012667
000204

032767
100437
001045
032716
001025
052767
032767
001404
032787
001412
gosCie
00S066
105767
100004
005066
00S06E
005716

000134
1i67C1

005301
006301

Aot \f et

cA
U

171532
171524
171516
171510

100C0¢e

077600

0OCO0H
07760C

030002
000c22
17i416
00CQ0H
00000t
a20Cic
17.314

0C7Si4
171344

171470

17145C
171374

171432

17135¢

FLORTING POINT ADD AND SUBTRACT EXERCISER
RTRAN ROUTINES (POLISH MODE)

SPOLSH: JNMP

$P.4A:
$F.2A:

§F.4B:
$P.2B:

§POP2X:

§PCPYX:

§vET:

§7STe:
$TER:

§TCV:

’.C‘o'l!

MOV
MOV
MCV
MOy
JMP

103

MACYLl 27(732) 17-SEP-78

d(RY)+

LONUM+B, -.SP)

LONUM+Y4 - (SP?

LONUM+2, - (5P}

50NUH -(SP
(R4

HINUM+E, ~(SP}
HINUMN - (SP)
HINUM+2,-(SP}
HINUM, =(SP.
J(RY)4

(SPl+, ANSe
(SP}+, RANSg+c
RY (EvIT

(SP)+, FANS2

(SP1+, RANS2+e

(SP)+, ANS2+4

(SPi+, ANS2+E

R4 :EXIT POLISH MODE

#1JC002, §FPS :CHECK FOR ERROR FLAG AND °
$TER :BRANCH IF FLAG SET

$TCV :BRANCH IF OVERFLJW
8077600, (b) :TEST THE EXPONENT

§$TST! :BRANCH_If NOT ZERC

§FPS :SET 2 BIT

:CHECK OPERAND FOR ZERQO EXP
BRRNCP IF ZERQ

PCLISH MOCE

nou
077600, LONUM

s 573

1030000 §FPS

$ISTI BRRNCH IF NOT SET

égé :CLEAR THE ANSWER
(B3

$FPS :CHECK FOR DOUBLE PRECISIC

§7ST! :BRANCH IF NCT

Y(6)

Y

e sFIND THE SIGN

§7572 BRRNC# IF PLUS

810 §FPS :SET N BIT

(RY,+

ICNT, Rl :GET TEST NUMBER

Rl SET POINTER

Rl ‘TEST 8 # 2

RETAC (!, SFPC :STORE FORTRAN FPS
(SP)+, (SPi+  :"POP* 2 WORDS

SFPS LHECK FD BIT

$TCVI BRHNCH IF FLOATING MO
[SF)+ SFPi.+  :"POP" 2 MORE NORDS
‘R4, + :SKIP *"O0PX"™ ROUTINE
R4 (ERIT POLISH MCCE

09:3] PRGE 34

WERF S

ﬁNEq?

; CHECK FOR INTERUPTS ENRBLEC



“RINJEC-11-02FPS-T

cIFPSCLRLL

Q0-S1N

328

037522
327524
007526
337530
307832
00534
037536
037540
307542
007544
037E46
007850
007552
007554
007562
007564
007572

607614

007616
007624
C07626
007632
007634
007636
027640

007642
07644
0C7646
007&50

007652
007660
007662
0C7666
007670
Qo772
007674

007676
837700
o
K771z

£crred

~ oy -
J077z2

001400

34308

000000
002640
003150
000000
QCa0ae
004266
004554
000000
000000
00S526
006036
0000G0

000000

032767
001523
004467
007262
007304
007722
010142

007752
00735e
007316
000415

C3c767
001505
004467
007252
007274
007736
GiCl4e

00775
00735
00733C
52767
12767
C00z0S

82718

FLIRTING PCINT ADD AND SUBTRACT EXERCISER
FORTRAN ROUTINES (POLISH MODE)

000002
000002
000002
000002

0C3023
177416

003000
1773k2

001002
00040s
001033
000403

1712a4

171170

[P
NN
[
[ o
WD
nm

RETAD:

$ERR:

EUNKER:
SUNDRG:

LERRI:

SUNDRI:

.ERRc:

RET!
RET2
DUMMY
DUMNY
RETS
RETH
UMMY
UMMY
RETI!
RET12
DuMMY
DuMMY
RETIS
RET1B
DUMMY

JSR
$P.44
$P.48
$200A!
.ERR

§20CSE
gTST
$POPYX

: BIS

MGV
RTS

: ACC

2(5, 1005
SUNDRO

2(5) 80405
2.8) #$10C3
2(5) 80403
SOVEAL
#0030G0, SFPS
$ERTS

RY, §POLSH

SUNDRR
#C03000, $FPS

$ERTS
FY, $POLSH

#100000, §FPS
n*E SFEC
%5

#040000, (P,

MARCY1l 27(732) 17-SEP-76 09:3! PAGE 238

:CHECK FOR UNDERFLOW, FD=C
:BRANCH IF UNDERFLOW
;CHECK FOR UNDERFLOW, FD=!
;BRANCH_IF UNDERFLOW'
:CHECK FOR OVERFLOW, FC=C
:BRANCH_IF OVERFLOW'

:CHECK FOR OVERFLOW, FD=.
:BRANCH IF OVERFLOW'

: UNKNOWN ERROR!

;CHECK FOR INTERUPTS ON OR OFF

:BRANCH IF OFF

;ENTER_POLISH MODE

;PUSH 2 WORDS ON STACK (LONUM)

:PUSH 2 WORDS ON STACK (HINUM)

:ADD 200 TO THE EXPONENTS

: ADDRESS OF FORTRAN ADD OR SUBTRAC™

; THIS_ADDRESS 1S MODIFIED BY ThE FRCaRA™
:SUBTRACT 200 FROM THE EXPONENT CF ANS
:DETERMINE CONDITION CODES

;POP 2 WORDS AND EXIT POLISH MCDE

:CHECK FOR INTERUFTS ON CR JFF
:BRANCH IF OFF

'ENTER_POLISH MODE

:PUSH 2 WORDS ON STACK (LONJ™)

:PUSH 2 WORDS ON STACK (HINUM)

:ADD 200 TO THE EXPONENTS

:ADDRESS OF FORTRAN ADD OR SLBTPACT

: THIS ADDRESS IS MODIFIED BY ThE PRJGRAYM
:SUBTRACT 200 FROM THE EXPONENT OF ANS
:DETERMINE CONDITION CODES

:POP 4 WORDS AND EXIT POLISH MCCE

'SET FPS_ERROR FLAG X

:SET UNDERFLOW EXCEPTION CDE

:RETURN TO FORTRAN RGLTINE



KO3

M3 INDEC-11-00FPS-C FLORTING POINT ADD AND SUBTRACT EXERCISER MACYIl 27(732) 17-SEP-76 09:3] PAGE 36
ACERST Pl FORTRAN ROUTINES (POLISH MODE)
20776 0B2TEE 040000  DO0DOM ADD £040000,4(SP)
A07™34 000134 IMP J(R4) +
007736 062716 040000 $200A1: ADD #040000, (SP)
J57742 062766 040000 000010 ADD #040000, 10(SP)
307783 000134 IMP 3(RY) +
n077S2 162716 040000 $200S8: SU oouoooo (sp)
ocr~86 (32767 000002 irocte Bl pPS . TEST FOR C OR V BIT
CrTeY 001402 BEG SEblSB
507766 062716 100000 ADD 100000, (SP)
007772 000134 $2015B: JMP J(R4)+
007774 DOMME? 17725C §OVERC: JSR RY, $POLSH ;ENTER POLISH MODE
€10000 007262 §P.2A :PUSH 2 WORDS ON STACK (LONUM)
010002 007304 §P. 2B :PUSH 2 WORDS ON STACK (HINUM)
010004 010104 $200S0 :SUBTRACT 200 FROM THE EXPONENTS
010006 010142 .ERR3: .ERR ADORESS OF FORTRAN ADD OR SUBTRACT
' THIS ADDRESS 1S MODIFIED BY THE PRIGRAM
010010 010:34 $200ARD 'ADD 200 10 THE EXPONENT OF ANS
0100i2 007352 §75T :DETERMINE CONDITION CODES
01004 007316 $POP2X :POP 2 WORDS AND EXIT POLISH MGDE
010016 000411 BR $CVERR
010020 004467 177224 3OVERI: JSR RY, $POLSH :ENTER POLISH MODE
010Ge% 007252 $P. 4R :PUSH 2 WORDS ON STACK (LONUM)
010026 007274 $P.4B :PUSH 2 WORDS ON STACK (HINUM)
010030 010120 $20051 :SUBTRACT 200 FROM THE EXPONENTS
010032 010142 .ERR4: .ERR * ACDRESS OF FORTRAN ADD OR SUBTRACT
o : THIS ADDRESS IS MODIFIED BY THE PRGCGRAM
010034 010134 $£00AD ADD 200 TO THE EXPONENT OF ANS
0i0036 007352 §757 :DETERMINE CONDITION CODES
010040 007330 $POPYX :POP 4 WORDS AND EXIT POLISH MCD
010042 032767 0G3C00 171000 S$CVERA: BIT $003000,$FPS  ;CHECK FCS INTERUPTS ON OR OFF
G:0050 001406 BEQ $OVRI *BRANCH IF OFF
010052 052767 100000 170770 BIS #100000,9FPS  :SET FPS ERROR FLAG
010060 012767 000010 170754 MOV 210, SFEC  :SET OVERFLOW EXCEPTION ZODE
010066 052767 000002 170754 SOVRl: BIS 802, SFPS  :SET OVERFLOW BIT IN FPS
010074 052767 000004 170736 SERTS: BIS 804,  3FPS  :SET THE Z BIT IN FPS
010102 000205 RTS %S
010104 162716 040CO0 $20050: SUB 040008, (SP}
010110 1€2766 040000 CO00O SUB £040000 4(SP)
0i0116 000I3d4 IMP J(RY) +
010120 162716 040000 $200S1: SUB 040000, (SP)
010124 162766 040000 00CO!A SUB 040000, 10¢SP)
0iGi32 000134 IMP J(RY)+
C10134 062716 140000 $200AD: ACD 140000, (SP)
0:0140 000134 IMP (RY) +
010142 000000 JERR:  HALT : PROGRAM DID NOT START AT 200
Ci0i44 C0O0137 000200 IMP 23200

(AR AR R R R AR AR R R AR R R R AR R R AR AR R AR R R E R R R E AR R IR AR R AL AR R R DR RR2R
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MRINDEC-11-0CFPS-C FLORTING POINT RDD AND SUBTRACT EXERCISER MARCYL1l 27(732) 17-SEP-76 09:31 PAGE 37
DOFPSD.FIL FORTRAN ROUTINES (POLISH MODE)

:FPP INTERUPT SERVICE ROUTINE
PRERRRREERERERARRIFRARRRRERRRRRER AR R IRRR RIS RRR RS RF AR RRRRRE SRS S S 444

Q19150 178267 17066 FLTERR: gIFPS  EPS ;STORE FLOATING POINT STATUS
5184 170367 170664 ST FEC :8TORE FLORTING EXCEPTION CODES
10160 032767 04000C 170862 BIT 40000, $FPS  ;CHECK INTERUPT DISABLE
Qiglee 0OI4GE BEG .46 ?RQNS JF G

910 10437 HLT+377 NTERUPT NOT SUPPOSED TO BE ENABLED
0IJ172 000404 BR ERRTI
010174 005767 1708SC TST  SFPS ;CHECK FORTRAN FPS FOR ERROF FLAG
010200 100401 BMI _ ERRTI :BRANCH IF FLAG SET
010202 104377 HLT+377 :FLORTING POINT STATUS ERROR
610204 000002 ERRTI: RTI

— w— w—
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AINDEC-11-DCFPS-D FLORTING POINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PAGE 38
S FREE Pl RANDOM NLMBER GENERATORS
010206 010046 RANDM2: MOV %0,-(6) ;SAVE RO
010210 010146 MV %I, -(6) :SAVE R1
010212 010246 MOV %2, -16) :SAVE R2
010214 010346 MoV 3 -(6) :SAVE R3
010216 010446 MOV -(p) ;SAVE RY
010220 010546 oV e (B :SAVE RS
010222 012704 001002 MOV s ONUM, % :SET UP LONUM POINTER
01J226 012705 001012 MoV *HINUM, e :SET UP HINUM POINTER
10232 011400 MOV (4),%0’ :SET RG WITH LOM
010234 011501 MOV (S) %1 ;SET R1 WITH HIGH
610236 012703 177771 REFET2: MOV =7, %3 ;SET SHIFT COUNT
010242 005002 __CLR %
010244 006300 SHIFT2: ASL %0 ;SHIFT RO LEFT_AND
010246 006101 ROL  xl :ROTATE CARRY INTO RI AND
010250 006102 ROL % ;ROTATE CARRY INTO R2
010252 005203 INC %3 s CHECK FOR_DONE
010254 001373 BNE SHIFT2 :CONTINUE SHIFT LOOP
010256 QE1402 ADD (4), %2 :ADD NUMBER TO MAKE X 129
010260 005501 ADC %l ; PROPOGATE CARRY
010262 0b1501 ADD (55 ,%1 ;ADD NUMBER TO MAKE X 123
010264 005502 ADC %2 :PROPOGATE CARRY
010266 062700 001057 ADD #1057, %0 ;ADD LOW_CONSTANT
010272 005501 ADC %l s PROPOGATE CARRY
010274 005502 ADC %0 ; PROPOGATE CARRY
010276 062701 047401 ADD  #47401,%1 :ADD HIGH CONSTANT
010302 00S502 ADC %2 ; PROPOGATE CARRY
010304 062702 0000CE ADD 86,72 :ADD HIGHEST CONSTART
010310 080200 ADD %240 :REPRIME RD WITH HIGHEST DIGIT
01031 005501 ADC  #l’ ; PROPOGATE CARRY
010314 010024 MOV 70, (4)+ : SAVE RO
010316 010125 MOV %1,(5)+ :SAVE RI
010320 020427 001006 CMP 74, sLONUM+4 ;CHECK FOR DONE_ENCUGH
010324 001344 BNE  REPET? ;BRANCH_IF NOT DCNE
010326 012605 MOV (B)+,75 : RESTORE RS
010330 012604 MOV (B)+, 74 :RESTORE RY
010332 012603 MOV (6)+,7%3 :RESTORE R3J
010334 012802 MOV (B)+, %2 ;RESTORE R2
1033t 012601 MOV (6)+, 71 :RESTORE R1
010340 012600 MOV (§)+.%0 sRESTORE RO
010342 006207 RIS %7 ' RETURN

—— e me— R L
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MAINDEC-11-DOFPS-C FLORTING POINT ADD AND SUBTRACT EXERCISER MRCY11 27(732) 17-SEP-76 (09:31 PAGE 3%

~2FPSSI Pl RANDOM NUMBER GENERATORS
010344 010046 RANDM4: MOV %0, -(b) :SAVE RO
91034 10146 MOV Z1,-(B) SQV é
010350 010246 MOV %2, -(b) snv R
010352 310346 MOV %3, -(b) AV
010359 010446 MOV 74, -(b) AV RH
010356 010546 MOV %5’ -(b) snv RS
010360 012704 001002 MOV sLONUM, 74 :SET UP LONUM POINTER
010364 012705 0CI012 MOV $HINUM %S :SET P HINUM POINTER
010370 011400 MOV (43,70’ ‘SET RO WITH LOW
010372 011501 MOV (5) %1 :SET R1 WITH HIGH
010374 012703 177771 REFETY: MOV =773 'GET SHIFT COUNT
010400 005002 CLR %2
010402 006300 SHIFT4: ASL %0 :SHIFT RO LEFT AND
010404 008101 ROL %1 :ROTATE CARRY INTO R1 AND
010406 006102 ROL v :ROTATE CARRY INTO R2
010410 005203 INC %3 :CHECK FOR DONE
0i04i2 OC1373 BNE SHIFTY : CONTINUE SHIFT LOOP
010414 061402 ADD 4), %2 'ADD NUMBER TC MAKE X 129
010416 005501 ADC %1 :PROPOGATE CARRY
010420 061501 DD (5),%1 :ADD NUMBER TO MAKE X 129
010422 005502 ADC %2 :PROPOGATE CARRY
0i0424 062700 001057 ADD #1057, %0 :ADD LOW CONSTANT
010430 005501 ADC %1 : PROPOGATE CARRY
010432 (005502 ADC %2 : PROPOGATE CARRY
010434 062701 047401 ADD 847401, %1 *ADD HIGH CONSTANT
010440 005502 ADC %2 : PROPOGATE CARRY
010442 062702 000008 ADD 86, %2 :ADD HIGHEST CONSTART
010446 060200 ADD %2, %0 :REPRIME RO WITH MIGHEST DIGIT
010450 005501 ADC 71 : PROPOGATE CARRY
010452 010024 MOV %0, (4)+ :SAVE RO
010454 010125 MOV %1.(5)+ :SAVE RI
0i04Se 020427 001012 CMP %4. sLONUM+10  ;CHECK FOR DONE ENOUGH
010462 001344 BNE REPETY :BRANCH IF NOT DONE
010464 012605 MOV (6)+,%5 :RESTORE RS
010466 012604 MOV (B)+. 74 ' RESTORE RY
010470 012603 MOV (B)+ %3 : RESTORE R3
010472 012602 MOV (B)+ 72 : RESTORE R2
310474 Q12601 MOV (B)+. %1 'RESTORE R!
010476 012600 MOV (6) 4,70 *RESTORE RG
019500 00C207 RTS %7 : RETURN




MAINIE - -nlTERS] F_IRTING PSING ADC AND S¥8’RQCT EXERC ISER MACvil 2 732, 17-SEP-T8 £9:3. PaGE -
coseslelg Mo RIUTINE CERROR TYPOUT)

210838 C327eT 20203C 167CeC . TRP: T ugmﬁm

S12615 0.8 £3 B}

c.2512 0l1eThr 00207 JC1N20 MOV osz-k..rvos :TYPE & BELL

2:682C 0G00d4 Q;i2Id0 TYPE, .1YP

2:0624 00S267 OCl4!s N ING ERRORS :COUNT 7:5 n¥na£n CF ERRJPS

213630 03276r 020330 1e°c32 817 8200C0, SwP :SkIp TYPEout IF sfT

213838 OC0Ille _ 8NE NHE RD

213690 [TWee? 177256 M3 nc;. ANS | :SAVE THE ANSWER, TC BE SURE

SioCy¢  00000N (12080 YPE. RE

Z:2650 000004 Ol120%2 TYPE, RET

210654 OI1EY MOV (B),-(B) :PUT ACDORESS OF INSTOL-TIZN N S™als

£10S56 162716 000002 A SuB 82, l6)

£13662 }117eb7 00000C 0C:3&2 MOVB  a(B). WORCS

Z:0670 012605 MOV B+ 17 :TYPE (B)+ IN JCTAL

£.0672 004767 00054 ISR %7 PRINTP :TYPE LERDING ZERO'S

C10S7¢ 000004 012937 TYPE, SPACE+3

210602 012703 001002 MOV sLONUM, *3 :SET UP POINTER

010606 00N767 00017 ISR 7 [ $1 -TYPE R FLOATING POINT NUMBER

N10612 000OOM 012045 TYPE, S&IaN

c10616 004767 0OC1eN ISR ? STYPE  ;TYPE R FLOATING POINT NUMBER

S10622 000004 0.2072 TYPE,  FPUAN

2106826 004767 0OC1ISH ISR ? STYPE  ;TYPE R FLOATING POINT NUMBER

210632 DOOOCY 51203¢ TYPE,  SPACE+2 i

2:0636 016705 170205 MOV FPS TTY :TYPE FPS IN OCTAL

10642 DQ4767 DO0Y7H JSR %7 PRINTR : TYPE LERDING ZERO'S

01064 105767 00:276 78T WORD :CHECK FOR STATUS ERROSR

010652 100014 BPL .STRT :BRANCH IF NOT

J10654 00000M 012036 TYPE, SPACE+2

010660 016705 170160 MOV FEC, TTY :TYPE FEC IN OCTAL

010664 0O0N7E7 g4 3SR %? PRINTR :TYPE LERDING ZERC'S

0:0670 DOCOON 01203k TYPE,  SPACE+2

010674 016705 170146 MOV FPC TTY :TYPE FPC IN GCTAL

210700 DON7E?  0OONME ISR %7 PRINTR :TYPE LERDING ZERJ'S

ci0704 012053 .STAT: TYPE, FORTAN

12710 004767 00G372 ISR ? $TYPE  :TYPE R FLOATING POINT NUMBER

212714 [0S767 001230 NCHEAD: TSTB WORDS

210720 001425 BEG NHERD

C10722 OCOOO4 01203% TYPE, SPACE+2

RI072€ QIE7OS 170:16 MCV §FPS, TTY :TYPE $FP3 IN Ji7wi

c'0730 DO4767 0OCN0E JSR %7 . PRINTR :TVPE _ERDING ZERC'S

c10736 105767 001276 TSTB  WORDS

c10742 100014 BPL NHEAD

C:0744 0O00ON 012036 TYPE, SPACE+2

216780 (016705 170076 MOV §FEC, TTY :TYPE SFEC IN OCTAL

r15754  00N767 000364 TSR %7 PRINTR :TYPE LEACING JERJ'S

~iC760 00COON 01203% TPE, SPACE+2

c10764 016706 17006+ MOy §FPC, TTY :TYPE SFPC IN JCAL

2.2770 004767 0QC3S7 JSR %7 ,PRINTR :TVPE LERDING CERCTS

AiC779 0QS737 177870 "WwWERC: ST J85UR

211000 100001 BPL L4

C1.30e (COCCC MAL T

{
»
.
€y
Ly
4

2CLL%e FI



e~ 1=CCFPS-C

Ll
011006 0327B:
D*;Qlﬂ ?§é§§z
311088 |
<11024 0O0N76T
011030 022323
nri1032 000207
SRR
<1103 012308
D1103% 04787
011042 000004
011046 012305
C110580 O0OMN7TR?7
011064 105767
011060 100363
011062 000004
211066 012305
011070 QQ4767
S11074
011100 012305
g1:132 Q08767
011106 000227
CaillC Dl23Me
21lile 0l23ks
211118 Q12346
11116 012346
011120 Q12746
211124 0OOYD6
c.1126 Dl2346
011130 Q12346
11132 DOSO46
L2 B
Jllive 0D0M76
Qlll4e 105766
Jl11s2 001001
011184 30S!16
011156
0lllee DO4767
31116t DO4767
11172 004767
011i7%
311202 0084767
211206 004767
-ligle 00S3l6
Siicl4 001374
o.1216 (22626
cliie2d 2t2t
ci.2 QOE72¢8

e
4

FLORTING POIN
FLORTING PCIN

201000
170026
000C78

000302
012048

200270
167770
012040

000250
01204C
000238

030Cz2

000CE4

166554 STYPE:

TYFER:

TYPEI:

“YPED:

TYPEF :

TYPEL:

TYPEE:

NT ADD AND SUBTRRCT EXERCISER
T TYPEOUT SUBROUTINE

BIT

¥ots

BMI
JSR
cme
RTS

co4

MACY1l 27(732) [7-SEP-76 (09:31 PAGE 4

81000, SWR -CHECK TTY FORMAT
TYPEI
FP
TPED
vi TYPEF
ide, 3¢ ;UP DRTE THE TYPEOUT POINTER
{
(3)+, TTY :TYPE (3)¢ IN OCTAL
%7 . PRINTR :TYPE LERDING ZERC'S
SPACE +4
(3)e, ITY -TYPE (31 IN OCTAL
7. PRINTR :TYPE LERDING ZERC'S
§FPS
TYPER
SPRCE+Y4
(3)+, TTY TYPE . 3)¢ IN OCTAL
%7 . PRINTR :TYPE LERDING ZERO'S
SPACE +4
(3)+.TTY STYPE (3)+ IN OCTAL
;7.ka~7n :TYPE LEARCING ZERGC'S
(3)+,-(6) :GET WORD 1
(3)¢+,-(B, -GET WORD 2
(314, -(B) :GET WORD 3
(3)+,=-1B) :GET WORD 4
8:8. -(B) :CHAR COUNT
TYPEl
(3)4,-(B) :GET WORD !
(3)+,-(b) :GET WORD 2
-(g; :CLEAR WORS 3
- J
$8.,.-'B" :CHAR COUNT
7.1 :TYPE | E?r
CY (CHECK EXPONENT
a4 :BRANCH ON NON-ZERC EXEINENT
() FLRG ZERO EXPCNENT
SPACE +4
7,772 :TYPE 2 BITS
7. 1v3 :*YPE 3 3ITS
7'7v3 :TYPE 3 BI"S
SPACE +4
7, TYH :TYPE 2 BI”S
7' 73 79 3 81°¢
(&) :DONE”
TYPE2
B+, B4 RESTORE
B)+, . 6,¢ . THE
E.+ . STRl
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FLORTING POINT RDD AND SUBTRACT EXERCISER MACYil 27(732; 1?-SEP-76 (09:3] FRGE 42
FLORTING POINT TYPEQUT SUBROLTINE

a2 TYM: 75T (8! :CHECK FOR xPO NT FLRG
2000 | N e ReH on SERS
ggggga MOV 8], -k < TYP HI Bg BéT RNO ONE
p MOV &, . Yype :FUD
BR TY+4
000002 TYZ: COM 2(6) :GET RID OF ZERC EXPONENT FLAG
000001 TYi: ggv 8l,-6 :TYPE | BIT
000002 e Aoy #5.—\5: . TYPE Z BITS
000003 *v3; MOV 83,-.6. -TYPE 3 BI"S
000642 Y LR . TOPE
000006 ROL .6 :SHIET WORD Y
000010 ROL 8.6, :EMIFT WORD 2
000012 ROL 10. 6, :SHIFT WORS 2
ooncéz gSL 1$?5§’ srgzr'T WCRC 1
. CEC B 12N
~memp - B:‘g -Y¢q T 'S . Vt L 4 g--cc
g?g?&g ol w™ .;\;SE. ..'ebé 1~ P:Dc é; Seea
ISt & {RESTIBE veZ STHCe
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FLoRTING PCINT RDD AND SUBTRALT EXERCISER MRCYil 27(732) 17-SEP-76 09:31 PAGE 43
CCTRL OUMP OF R WORD

200201 Q07130 PRINTR: QSVB 'ig‘PR :SET ZERO FILL SWITCH
000122 PRINS: CLR PR #EQDING ZERG'S
177572 20CL:E 8 5;&.,:R+1 v
-
0LI4T2 MOV P AL ssr POINTER 70 FIRS™ ASCII -MmE.
CLRB (%) :CLEAR FIRST BYT
B8R 28 ROTATE FIRST B!
i§: CLRB (W) :CLEAR BYTE OF CHARACTEP
ROL TTY :ROTATE BIT INTO ¢
ROLE .4 ‘PACK IT
ROL TTY 'RUTATE BIT INTO C
ROLB (4 LPaCK IT
23: ROL ™ :RITATE BIT 70 ¢
T€°9 (9] .
BEG .46
90nncY INB  .PFR
000050 T€ST8  .PR IHEZK FILL SWITCH
BEQ 4B T
000060 BISB  &'C,.4.+ sMAKE INTS ASCII ChWR
003337 TNCB .PR}L
BNE is . REPEAT
L1472 oHP 83§, RY
BNE .+b
000Ce0 MOVE  8'D, 4+
CLFB (4]
011472 TYPE 38 TYPE 7
MOV £+, RY :RESTORE Ry
RY PC
38: BLKiw %
.PR: g
000436 ERROR: INC EPRORS co#nr ERRORS
00000! CO0nM! EEEB :%.alql
000010 000420 cMP 830.ERRIRS Too MANY?
BNE 18 :NOT YET
020042 MOY 2842 RO :GET ADDRESS
BES 13 roncsr IT IF Z2ERS
005042 CLR o84z )
L] Ps..0. .anL THE MCMICR
:3: R p: :BE*_RN
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==l E_CRTING POINT RDD AND SUBTRACT EXERCISER MRCYI] 27(732: 17-SEP-7& 09:31 PRGE 44
FOWER DOAN WND UP ROUTINES

gzsrrg aiT42 000360 PCWCWN: MOV OILBUP JUPVEC :ssr FOR FAST UP
1o-Tr J0C3<C 23038 MOV 834G, JUPVEC+2  :PRIO:7

170246 STFPS  -(&) +GET THE FPS

170011 SETD

174046 51D ACO, - (6’ SAVE FC'S

174146 3 ACl. -(6)

17424E 510 AC2,-(B)

174346 STD AC3,-(6)

172404 L DD RCH,ACO

179046 51D ACO. - (6}

17240¢ Egg ACS, AC

179046 ACs, -.

010046 MOV RO, -(6) -SAVE REGISTERS
010146 MOV R1,-(6)

010246 MOV R2.-(B)

010346 MOV R3.-(E)

010446 MOV R4, -(f)

010546 MOV RG, -(6) )

010667 000266 MOV SP ' SARVES -SHVE SP

012777 0I1636 2C03C3 MOV aPOWUP,QUPVEC  (SET UF vEITIS

000000 HALT

016706 00C252 POWJP: MOV SAVEE, SP :GET SP

00SG91 CLR k1 ‘WAIT LCOP FOR THE “°Y
005201 18: INC R1

001376 SNE 1§ )
012608 MOV (6i+,RS :GET M€ REGISTERS
012604 MOV (6)+,RY

012603 MOV 6)+,R3

012602 MOV (6'+.R2

012691 MOV (63+.R]

012600 MOV (6)+,R]

170011 SETD . o
172426 L0 (6)+, ACO :RESTIRE “ME A2°'S
174995 STD ACO, ACS

172426 LoD (6)%,RCO

1749004 STC ACC.ACH

172726 L0 (6)+,AC3

172626 LOD (b)+,AC2

172526 LED (6)+,RC1

172426 LDD (B)+,ACO

170126 ) LDFPS {6+ :RESTORE FPS

012777 011546 0022i2 MOV $POWDWN, SOWNVEC :SET JP THE POMER DCWN VESTCR
012777 00C4C C3C2Ce MOV 8340, QOUNVEC+2

0OCCOM 011733 TYPE, .42 1 ASCIZ <15><125"PCJER"
00000z RTI

039002 .. P: HALT :THE PSWER UP SEQJENCE WRS STREE

-
lster a2 BF -2 : BEFORE THE FoWER CowMN weS -oME_E™

(44 ]
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T1PE RSLTINE AND DRTR RRER

300332

0013+
0Cl2e

0C000e
90000z
0000uc

00300z
90CCC1
0ogace

020040
geo
020077

020012
0Slla4
000040
0CS015
035125
020040

003246
000C2¢e
00C3z6

Q43040
g47101

020040
020040
0oc

.10T:
18:

cs:

3%

SORCE:
RET:

$SIGN:
SPLUS:

§MITUS: .
FORTAN:

FPUAN:

.EVEN
SAVESE:
TPS:
TPB:

FPTRDR:
FPVECT:
DWNVEC:

UPVEC:
.TYPE:
TRPB:
LD

EFRORS:

AZRCS:
TIMEZ,

b copwie

ENG

MOV
MOV
1578
BEG
MCvB
1578
BPL
8R
MOV
RCD
crp
BNE
RDD
IC

.AS

.RS
.HSCI2
0

177564

177566
17216C

O

Ll

- - -
funy

ooy

L

o

GEOOO0O0

~d
)

PCINT ROD AND SUBTRRCT EXERCISER

TTy, =¢(
32.6) ?Tv

(TTY)

4
(TTY)+,3TPB

arps

82¢(6),-(b)

="l§ «}1¢

MRCY1l 277732) 17-SEP-76& (9:3]

;EQVE TTY
:GET ADDRESS TC BE TYPEC
; TERMINATOR?

;LORD AND TYPE THE CHARACTEF
;IS THE PRINTER READY

;GET THE NEXT CHARACTER

GEB BB 35e " RoBRede £
P18 1T .2

:NO

:A00 2 TO THE RDDRESS
:BACK UP TO AN EJ/EN 3v~E
RESTORE RODRECS
:RESTORE TTY

‘RET_PN

FORTRAN: ™

FFU: "

: TELEPRINTER STATUS REGISTER
; TELEPRINTER DATA BUFFER

CaGE 45

;FLCATING POINT ADDRESS ON THE 1. 2

:FLORTING POINT VECTOR ROCRESS
:POMER DOMN VECTOR ADDRESS
:POWER UP VECTOR ADDRESS

;LOOP ADDRESS
ERROR COUNT
:I1ERHTIbN CCbNT



HO4

3 INOEC-11-DCFPS-2 FLOATING PQINT ADD AND SUBTRACT EXERCISER MACY1l 27(732) 17-SEP-76 09:31 PRGE 47

DOFPED. P ~&265 QEFERENCE TRABLE -- USER SYMBOLS

A%2  =.50000C avie 483 49] 556¢  SE4 63l* 639 688*  E96 7478 75S
N3 97 971 979 DY« 10E0  1i16# lle3 1190« 1138 1247
(319 1384 1392 14BE* 1474 iG638% 153k 2085 2069 2070 671s

_ N 2095 209e» 2097  210i#

ASl  =.02C30: 328 984 492 G57%# 585 632% B0 589% 697 748% 756
910t 9jg 973s 980 1043 1051  1llb* 1124  1i9i# 1198  :248s

. 1316 1388+ 1393 1487 1978 1833 1837  o06e 2100

a1 =oooocE 3738 491% 992  vag 518 522 528 Se4#  S65¢ 7! 591
633%  B40* 644 650 hSY 660 696  697¢ 701 707 711
786r T2 782 786 737 834+ 835+ 84l 861 86S gag
322 928 932 943 979 980+ 989 LR &4y  10C3  1CS0e
1077 1081 1087 1123 ild4¢ 1130 1150 1159  1je2 1198+  ;139s
1213 1219  1255% 1256# 1260 1266 1270 1278  1314s 1305 133]
1356 1392% 1333* 1339 1419 1423 1438 1474 *4754 147§ 1485

L L 1636¢ 1537» 1541 1547 1861  ISeb 1893 2067 2099+

SRt lotorc 374s  ‘48cy 618 525 56  69; 600 633% 650 657 BSC#
749 782 789 794 g28* 86l 870 877 9lls 328 93¢
990 999 1006  1044# 1077 1084  1117* 1isc  1i89 1733 1373
1266 275 1308+ 1341 1348 ;383 138e# 1416 (428 1338 (5Eds

. 1497 1630« 1847 1856 1863  20BE  2CaB#

2= =.00000M 37ss 2069 2097k

333 =.585008 768 2071 2095+

SNE,  3FTREE 3138 498  G22¥ 5238 S24s 525 528+ 57+  535%  596%  537#

630 603# BYY# BS54+ 655+ ESe# £S7 obC# 7Cl# 7li clge
715# 716 719 =T 786+ 787# 758+ 789 732% 793 794

BESH 866# Bb7# 868+ g63+ 87C g873# g74s e75# 876# 877

932+ 933+ 934+ 93¢ 938+ 39# 940 S43# 384 994+ 395+
998# 933 1002+ 1003+ 1004+  10CS+ 1006 1009+ 10S7+ ]10Bl» 1082+
1087+ 1130+« 1154# 115G+ 1IS6# 1]1S7¢ ]115B# 1159 l1le2# 1203% 1213+
i2lk 1219%  1260%  1270+# 1271* 1272  1273%  1274% 127§ 1278+ 1321+
1347# 1348 1381+ 1352% 1353 -356+  1399%  I4c3®  l4g4® 1425 [426#
i431#  I432# I433% 1439+  "H435 143E#  1479% 1489+ 14902  [49]#  149¢

1497 1500#  1S4l# 1550«  [B52#  [553% 1554+  [S55¢  [S5p 1859¢  [Sgl+

RNEE acil3e <188 485 558 633 €9 43 528 9.l 973 aChd il”
1308 1386 1468 183C 1835+ 1535 (839%  IEHCE lB4l# [&wc#
gk 231C56 399 4308

BEGIN OCllle 434 439

EELL = 000207 3938 1572  1@8E

=:SPLA= 177570 387s 1611+  1BISH

CONE 0C70Ce 15718 L

ElmMy = 03000G 3888 403 404 405 406 408 403 41T 41l 413 4ie
i 816 w13 420 421 1679  1e8C 683  1e8§  188F e85 1e§;

TWANVES 012130 s42¢ 443 2103¢ 2104¢ 21468

ENC. 0OISHY sgf SO 511  Slb 520 527 G53lw

ENCIC 004106 38k 389 932 1901 1008  1Ql2s

ENCIT D042 1959 10eS 167 1075 1079  108E  139Ca

ENCI2  DO4730 1132 1138 1143 [I%8 1152 116l  1lgSe

ENCIZ  DD51E2 | 1205 1208 1211 1218 1222w

ENCIM  DOSHOM :Zb2  1z6S 1268 1277 1281w

ENCIE  ODS714 1323 1323 1334 1339 1343 1350  13s5 13598

ENDLE 1897 18]z 1817 182] 193¢ 837 39l

4C1
48l 146N 1487 1494 1499 1503
ENLe 00el«2 <73 €79 cEM €89 €93 602 BJEs
E42 1‘4& 1549 1558 1585 15698
Ewt £se A btas

7
n
o
o)
)
m
~
~
' 9
> -

5"4

-«
W0 L
)y 0O (R TV
L
L 3

R P

>
»

'

Pap-op-spa
NLWINOW
%J L0

LU IV ] \3(':“;“0 ~

~
>
e

4 LD
NV oy |

U [N
LB

» -

L) OCD N

LoD
~3ue—- £.O
L 3 WY

U L+«

P 2P 2P 1papapa
f
tﬂm(f‘l" ' o
* » L I

v N3 4wy
a

4.
)
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M3 TNDEC=11-0CFPS-C F_OATING PGINT ADD AND SUBTRACT EXERCISER MACYLl 27(732;

DCFPSD. 211 CRJSS REFERENCE TRBLE -- USER SYMBOLS

END+ 002516 zga 706 792 718 725: , , )

. ( i’ 7 l’ T .

E:Bg 883332 843 qu 854 383 523 9?5 a?s 885-

ND 003622 924 927 930 937 Q42 458

ERROR 011504 20508

ERRORS 012146 1930% 2050% 2353 215!l

ERRTI 010208 1796 1798 1802w

ERRI.  0DI1434 494 5028

ERRI.  QOu32: :053 10618

ERRIZ  0OMBIC 1126 11348

EQRIS  DOSSh2 1317 13258

ERSIE 00807 1395 14038

esgs”  p017ee 567 5758

£35S D0ge7M 758 7668

£oqg  00320M 837 g4ss

3N 001044 4248 471 608 Sy4e  £8; £138  B7Es  73Cs
ig?gi 1067  1i03» j:40 1178+ 1235+ 1294 1331

F_TERR 010150 980  1791s

TIRTAN 012052 1919 2134s

FPC 301046 425y  472% 513 54S# 586 BN+ B77% 736+
1031 1072 1104* 1145 1179+ 1236+ 1295¢ 1336

£PS 001042 423s 470 495%  43p 503 3# 43 ;gg*
B42 pb3* 75  p98¢  £99 20% 34 *

839 846 882# 896+ 919# S20 946+ 956+

1055 1062 1090+ 1102e 1127# 1128 1135 1165%
1257% 1258 1281% 1233+« 1318+ 1319 1326 1359
. 1453% 14762  IN77 1503%  ISIS# 1538 1539 1569#
FPTROR Ql2l22 436 2l44s
FPJAN 012072 1906 21378
FPVECT Ql2ie4 450+ 4YS1¥  2]145s
HINUM 001012 _408s 484 557 b32 £89 748 827 913

1SNT 001000 yD2s  4S2¢ 1596 1604 1806 1608+  1609¢ 161l

fo.JP 011742 206 21088

kIt  QOC7e22 1601 1607  1Bl4s

AL Sl2Iw 453  487%  SpO#  B35¢  BS2¢ 7Sl 830+ 913
1310« 1388¢ 1470 1532+ 16i0*¢ 1pib 1618 21508

LONUM 001002 §03s 483 556 B3l 688 747 826 909
1306 1384 1%e 1528 1623 1624 le25 16

Mi12C 001104 43l  43es

NHERD  CIC774 1832 1922 1927 1934

NOHERD 010714 1921

NOP_ = CO0RNG 3898

CVER 007226 1E97 16)S8

PC =%000007 3708 473¢  S4es  E321s 678  737»  Ble* 893
1296%  1274% 195+ 1SIBr 2045  z(S8* 2059

PCWDWN 0115+ 42 20eis 2103

TP ZiiB2E 2080 2083s
PRIN'F 011344 1900 ISID 1915 1918 1925 1930 1933 1949

{7-SEP-76 (9:31 PAGE +8

1131
1357

ibius

Q75+

[y
o
n-)
— e

3bir

1352

- . . - — - - - - - —— - - — - Ae . Aim——

1043

1147
1400
161§
1046

1842
1818

1032¢

1357

-——— —

1118

604
858
1142
1406

1bbd

1119+

Labd L]
ane—-
Gl e
uun

1105+

1360

98+
17#

1
8i%s
1323

1222#
140y

19l
£45
881

1147

Sl

1194+

1130
1851

118C»

2Cloe

. b et e —




MRINDEC-

ocfPSC.PLL
PRINTS 0} 135
ps b3 §6

QHI \OHE

(¢ ¢t

10208

RANDMY 010344
REPET2 C10236
;EDETﬂ 810374

RETRD
RE™!
R "O
RET1!
RE~IE
#ETLIS
REV14
RETIS
RET16
RETI?
RETZ
RET20
RET3
RETH
RETS
RETE
17

RC

RE
SAVES

012042
007514
001400
203744

=%000000

=%000001
=»000002
=%000003
=%000004

=%000005
giglly

SAvV.AC 007202

SCOPE

= 1044C0

SHIFTZ 010244
SHIFT4Y 010402

3

X ¥ F

=%008C0%6

012034
177570
0CC4CQ
001003

nonunnnnun
o
o)
4
(& ]
oQ
(o ]

11-0CFPS-C

1740
bel
678
836
877
835
16778
1677

1685
1688

[ ad Bt o

1683
169C

1678

1681
1682

4G
1304

899
361

oY+
1464#»
1668#

2089+*
bocs

119

1743

1032
1105

£29#
1Scb#
2074

E79%
162!l
i74S#

bb4
1570

1bc\#
1670
2079
1323
1594

FLORTING POINT ADD AND SUBTRACT EXERCISER
CROSS REFERENCE TABLE -- USER SYMBOLS

1180
1237

686
1585#
2084+

738%
1627
1756#*

723

1625#
1673
2083+
1928
1536

1296
1374

THG#
c0S5#
2085#

80!

l162h*
1731#

1931
1538

MACYLl 27(732)

14SE
1518

824#
2073
c09l#»

884

1629
1732%

1950
1500

18048
184Ss

307%
20S2*

Stc#
1643%
1782

947

1630»
1735»

1985
1602

17-SEP-76  09:3!

969+

1033#
1664
2020

1013

1631
1736#

1958
1885

PAGE 49

1043% [113s

1136% 1.Bl#
1674 167S#
202+ 2039
R ) ileb
1832  iG3S
1739 [7424
1878 1982
189! <334

- — — — - - - -

40
LU
L L IR

TUrep-
i~y

1638
1773%

2.29»
1335

——— —

- e o e— . - —— - .

- -y



KO4

MSINDEC-11-DCFFS-D FLORTING POINT RDD AND SUBTRACT EXERCISER MACYL1l 27(?732)
ooFPSD.PIL CRJISS REFERENCE TABLE -- USER SYMBQLS
TRPB pla2lye 1578% 21498
TST1 001502 49?7 Cl4 cl8s
8
2t BRaZER ig 192 {%Eor
vST13 00S100 1202 12078
TSTi8 008322 1258 12648
TISTIS  0CSe30 1320 1337 13418
TSTIE 008140 1398 1415 141G
TSTIT  D06MiM 1478 14838
vSve 001770 €70 587 S9is
15720  0066&C 1540 1545
o873 00eele 643 648
ST 002434 700 7058
MM 002742 761 778 7828
TSTE 003252 840 857 86l
MG 00352k 921 9268
Y =%000008S 3688  1899%  1909% 19142  1917»  1924s  1G29»  1932#
2027 2029 2111l ellex 2113 2lisS 2123 2124+
TY 011272 1996 1999 200! 2003s 2010
YH 0l1226 1983 1992 )
TYPE = 00CO04 3928 1574 1889 1894 1895 19C] 1904 180t
1928 1931 1950 1955 1958 1978 1982 2012
TYPERA 011030 19448 1954
TYPED 011110 1942 19634
YYPEF 011126 1943 19698
TYPEI 011034 1940 19478
TYPElL DOlll4e 1968 1974s
IYPEE 011206 19848 1986
Y2 011246 1993 1997s
TYl g11252 1974 19984
IYE 011260 1979 2000%
Y3 011266 1980 1981 1984 2002+
UPVEC 012134 20bl* 2062 2080% 2l47%
WORDS (012150 1898% 1911 192! 1926 2152
YESRT 007106 433 4y 1592
SADD = xxx¥¥x § 3148 464 Y66 geo 682 820 365
$ADR = nexxxx § 3148 463 46S 477 62S 741 903
SERR 007554 G 3148 16938
SERTS (010074 1704 1717 17708
SFEC 001082 4274 Y68* S08 C41x S81 blb# 673% 732%
}ggg: {ggg 1100# 1140 117S%  1232% 1291* 1331
SFPC 0010s4 4288 469+ €13 E4yex 586 6l7% B74* 733#%
igggi 1072 1101% 1145 1176%  1233*% 1292* 1336
§FPS 001252 4268 Ye7% 481 493 4396 S03 S40#* 5S4
42 648 E72* bBE 699 70S 731% 745
836 839 846 BY3* 907 320 928 955 #
1082 1055 1062 1099 1113 1125 1128 1135
1248 1258 1264 1290% 1304 1316 1318 1326
I450% 464 1477 1483 1Slex  15@6 1539 1545
_ 1671 1703 17186 1727% 1765 1767% 17692 1770
SMINUS (012252 1021 21338
SCVERA 010042 ] 1754 1765
SCYERC 007774 1698 174Ss

17-SEP-76 09:31 PAGE SO

-

1369

777
1370%

SEB

969
11742
13682
1645
1793

fuoun

U
e
L

usr—
v 0
(Jr—
nal

[ »—-
£ £
— b -
J

» b g

(D(..:‘) naoMOW £V

=30 (3= O I UN
(Vollplonloalualegleg

o b—e bt P

- —_— —_—- - -

195¢»

1316

gE!
1451 *

855
1452%

576

1955

13:9

B394
1S13%

8952
1514»

615#
810*

3
207
B
9

s P—a = p—e b
LUNWOnrv
-~y ‘\J‘JO‘

-— . .- —

2C2C»

1923

956»
1728%

5T
1663+

629

IGHU
1231
1404
16E3»
1983

.- - -



MRINDE
DOFPSD

SOVER]
SOVR]
SPLUS
$POLSH

§POPEX
$POPYX
$P.2n
§F.2B
$P. 44
$P.4B
scec

C

CROSS REFERENCE TRBLE -- USER SYMBOLS

-11=-DCFPS-0
Pli
010020 1700
0100686 1766
012051 462
007250 474
, 137
0C7316 47
007330 gS2
007262 475
00T304 476
0crese g48
007274 g49
£ERREE § 3i4s
EREEEE 314s
012045 46o%
007460 1646
007476 1647
007510 1672
007352 478
1379
007444 1649
007456 1662
007420 16562
011006 1903
007704 1714
007616 1694
00765¢ 1696
007614 17018
010134 1751
007722 1708
007736 1721
007752 1711
010104 1748
010120 1759
00777¢ 1741
Cl2154 395#
768
1184
2017
007110 Y48
010142 1708
007640 463%
007674 Yeux
010006 4E5*
010032 4Yob#
010524 1887
011746 4yy
01:50¢ 20ib*
010704 1912
010802 446
Digi4C JE73%

17568

17698

21324
Y7

b22
1;19
43
g2¢
739
740
818
819
1025

1024
1904

62k
15e3
1658

1907

1781%

17398

3974

1310
2035

1749

17098
17224
1749%
17608

2019%

1868+#

HYOls

84?7
1327
2040

1760

2033#

1889

Pt Pt Pt Pt Pt Pt Pt Pt P

— )= OO0 - O~~)
OO0 WLW—WoOwW
L= O ~UN L — OUNOD

742
1712

13398

487

gs2
1332
20474

17848#

2034

1395

LO4

FLORTING POINT QDD AND SUBTRACT EXERCISER

2037%

2003*

ALY

509
975
1405
2109

2048%

2008+

MACYL1 27(732)

962
1756
1462
15e4
1458
1459
1520
1521

1783

2lll#

1033

16358
16398
16258
16318
1623
16291

1037

n
(g
"
v

17-SEP-76 (09:31

1118

21458

PRGE SI

1181

1753
1764

7

1757
17¢8

1188

(2] 7%
O

b
1
3

-
\,
£

1238

le4e

1297

130!

[Py

)~

~JLun
e-ep—

—— -




MOY

MRINDEC-11-CCFPS-D FLORTING POINT RDD AND SUBTRRCT EXERCISER
CCFPSD.PIL CROSS REFERENCE TRBLE -- MACRO NAMES

oJMF 3els 1899 1309 1914 1917 1924 1929 1932
PRINT els 105

SOUNMP 36is

SYRTJS Jols
TVPEM 3618 IST3 1886

—_— ——— P p—

ALMITI

MRCYL1 27(732)

1947 1951

— e ——— — - ———

1956

1959

17-SEP-76 09:31 PRGE S3

- —— e — .t ——— e e -y



FLOATING POINT RDD AND SUBTRACT EXERCISER

CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

MAINDEC-11-DCFPS-D
DOFPSD.PLL
HUC 788 867
15855 1822
RDD 87 866
1823 1825
R=CDC S6S 697
RCOF 432 640
ASL 1668 1816
BEGS 497 S04
700 709
872 879
1085 1129
1332 1337
1499 1540
) 1700 1704
EIC 2le4
BIS 1€80 1650
BiSB 2036
BIT 648 70S
1651 1653
BITB 205!
BMI 494 567
BNE 649 706
1820 1836
BPL 1579 1658
8R 434 S00
843 849
1262 1323
1996 1999
CFCC 802 S19
862 871
1210 1217
1548 1557
CLR 45¢ 453
617 bl8
736 800
9c?7 958
1108 1165
1292 1293
1485 1503
1971 1972
C.RB cgdee 024
CMF 486 £03
846 851
1319 1326
1699 1835
CMPB 1536 1606
CMPD 591 e00
1428 1435
CMPF cl8 525
1348 1353
Ccom 1578 1977
oEC 1657 186
EMY 391
HALT 388 396
INC 1819 18E0
INCB 1E0S 1614

868
1824

869
1826
9935
1830
980
918

14
bl
330
1141
1350
1558
1741

1727

988
1716

837
989
1877
1672
S1l
859
1334
2017
575

934
1827
1346
1831

eQ
b8
937
1146
1355
1565
1766

1767

1207
1740

1053
1208
1892
1312
516
924

m......-..—..—.

OWOoUY OUNI—O
OOOO WN—=UI~)p=p—
NNIVOD N0 NI W

—p—

996
1829
1424
1862

%
3

4e
1152
1398
1586
1794

1769

1264
1785

1126
1265
1S40
19¢7
573
986
1401
2109
601
941
1342

471
673
814
1027
1178
1369
151¢€
2084

576
1055
1404
1388

870

789

208l

997
1832
1490
1864

20
78
983
116]
1405

1595
1887

1770

1483
1793

1317
1484
1976
1935

579
1059

2108

NO4

MACY11 27(732)

1030

1575

b4e
1072
1477
- 2121

999
935

1425
1867
1732
1871

1555

639
1128
1539
100t

340

17-SEP-76

1426

09:31 PAGE S5
1427 1491
1870 1673
i736 1742
2120 2123

60 4
835 8a3
1063 1068
1268 1277
1437 1478
1664 1694
2056 2114
1600 1602
1993

1603 1607
2054 2086
74 770
1138 1143
1714 1754
783 790
1085 113
1436 1486
S44 545
732 733
837 838
1100 1101
1235 123
1951 1452
1639 1e&0
767 772
1140 1145
1€73 1693
1159 1266
1084 1209

1553
1781

65

074
'3:
148
1696

1648

780
1205
1368

845
1.69
1498

£1b

955
1103
1291
1454
1856

839
1258
1697
1819
1341




BOS

YRNCEI-Ll-JIFRS-D  FLORTING POINT RDD AND SUBTRACT £ -ERCTISER MRCril 2777321 (7-CSEP-TE 09:21 PaGE CEE
cotEsl sl CRISS REFESENCE TRBLE -- PERMRNENT SYMBROLS
2T 332
e 383 189 iB2; 1837 1633 1BBY 1743 1737 143 17T 1779 1782 i7uS
o= o3 47y €4k C4” bel ke 678 579 737 738 Bib 8.7 299 SCC
382 1238 1233 1135 1406 1182 119] 1237 1238 1296 1297 1374 1378 195%
.8 5.5 1S8° i~C8 1718 1748 1756 190C 1603 1905 2307 23.0 19.S 9.s
N 356 1830 1833 1943 1943 1982 198 1960 1974 1973 19,  198. 1983 13+
- =h 1Y Ss8 Sk 688 689 690 836 826 827 828 834 371 Tz
s°s teal 1118 1117 iied 1247 1248 52“9 %Ega 1384 1385 1386 1392 .s28
. 233 :83b 206 e nd! 2o 2C9% 2098 099 2] 2l
.5 K 434 aeg 49; 525 03 633 639 747 748 749 752 929 32
.zés ;::i 104 1068y 10 1:9 1181 119¢ 1198 13Ck 1307 1358 I ot
-t =2 & <8¢ €S cs9 X B34 gEE” 9! P 782 =2S 29 qC 3.2
Bt SOt S DL T 0 TR NE ST SUNES. SN .- SN -+ T -+
Y ] 1::-. :;:
e 1538
., <43C 431 433 436 423 w45 44 442 <43 s 445 44E 447 <5
§EC N4S1 463 4Ed 4£S 466 47 4E] 487 S40 S5y Séo 515 £23
&7 686 BS2 731 748 751 810 824 5§22 833 SC7 3!3 955 93
1222 1023 1024 1028 1026 1040 1046 1299 112 1119 1174 1188 1.9 123}
2251 .29C 1304 131C 1368 138 1388 1452 1464 1472 1512 1526 1832 1873
1883 1585 1620 1611 161§ 6.8 1823 164 1625 1626 162S 1630 1831 1832
1e36 1£39 1640 1641 1642 1669 1728 1768 1804 1805 1806 1807 18C8 18C9
i8l1 18.2 1813 1814 1833 1834 1837 1838 1839 1840 1841 184 1845 84
1848 1849 i 1881 1852 1853 1854 18SS 1874 1875 1878 1879 1880 1881
1883 1688 1896 1899 1962 1909 1814 1917 1924 1929 1932 1948 1981 1956
1963 1966 1965 1366 1967 1969 1979 1973 1994 1995 1398 2330 2032 222C
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