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o
g v
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.3 cag"

7. RESTRICTIONS

Ked STARTING
7.2 OPERATIONAL

8. MISCELLANEOUS
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B.S EEM POINTER
8. FRIL

9. PROGRAM DESCRIPTION

R
92§ sxmaﬁcrg ABSTRACTS

10. RCT/APT /XXDP
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| 1.

2.2

2.3

e — ——— - ———

B VR B
BT POTRT EOPTWAE ROUTTNER 16
R, oat, Y e R

R (8" B o IE"%&@!%

nromnou ON THE EE
%l;;'xé/sx nxemcooc) h.osgmc POINT m sa.scrsn roa

REQUJFCMENTS
EQUIPMENT

POP-11/6X STANDARD COMPUTER KWITH MINIMUM 16K OF MEMORY.
OPTIONAL FP11-E FLOATING POINT UNIT, IF SELECTED.

STORRGE

RV IR SRTU P pellfl7er 2 s o

PREL IMINARRY PROGRAMS

THE CPU AND MEMORY TEST PROGRAMS MUST BE RUN FIRST TO
VERIFY 'n: oontcr OPERATION OF THE BASE MACHINE.

THE PDP-11/6X - FP11-E FLOATING POINT PROCESSOR INSTRUCTION
TESTS SHOULD SE RUN IN THE FOLLOWING ORDER:

FPU BRSIC INSTRUCTION TESTS
INSTRUCT

FFEJJ I TION %m
FPU 31“‘ Iv EXERCISER

LORDING PROCEDURE
USE THE STANDARD PROCEDURE FOR RBSOLUTE TAPES, OR LOAD VIA
XXDP MEDIA.

Lt X X o g

Y
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. MAINDEC-11-DQFPD-8 Page 4
9. STRRTING PROCEDURE
9.1 CONTROL SWITCH SETTINGS
' cY
§§r§ n{g'fs?d (000000) IS WORST CRSE TEST.
9.2 STARTING RDDRESS
THE PROGRAM MUST ALWAYS BE STARTED AT LOCATION 200(8).
4.3 PROGRAM/OPERATOR ACTION
LORDING VIR ABSOLUTE PAPERTAPE:
21; LOAD PROGRAM INTO MEMORY USING ABS LORDER.
(3, % g
= ) IS
(5] PROCRA 2 nou HEADER (VERIFY THAT THE
CORRECT ﬂ" xca ORDED!), AND EXECUTION BEGINS.
5. OPERATING PROCEDURE
5.1 OPERATIONAL SWITCH SETTINGS

THE DEFINITION OF THE QECIFIC BITS IN THE SWITCH REGISTER
(EITHER HARDWARE OR SOF TWARE) FOLLOWS:

(ll'lICH IS AN “ERROR

ERROR DETECTED IN
suz=t oo Pyl e ﬂiﬁﬁ%?"é& fs "Eho"Pres
SHil=1 INHIBIT ITENTIGS
SK10 =8ELL ON ON PRSS END

o T
SRR e P vt e

ON
SKO1 000002 cu:m-%sr -FPM—FP ALTERNATELY _ ERCH
PASS (1E, PASSS1 HFP, PASSE] WFP, PRSSE2 WFP,
000001

g‘e’:ﬁ&rc&m ;P sw;cxrxso IN SWOO
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5.2

5.3

b o

CLERR=SELECT HOT FP, IF SWOl=1

HNOTER FOR S PR (PP 1 ex Mitrocope) T8 AlToMATTCALLY
SELECTED.
PROGRAN/OPERATOR ACTION

REGUIRED, LALESS THE PROMRAN DETECTS AN ERROR IN THE MARDWARE.

IF ALL IS MELL NAME _UPON SGIMIm

9715 ekl WY P ST M

TYPEOUT OF THE

o, Fulp 5 T CRP R L R L 14,8

END OF PRSS - Sh(12> HAS NO

IF 4t ERROR OCCLRS 1o, ?‘m« VRRIATIONS IN ACTION
g EE SR e
iD=l x.rl. ?I% % THAT
SI0=] I CUSE THE 0 BE RUNG ONLY WHEN AN

oA 1% SIS g LA D 59,8 AR recom con,

MMQ“TEH.SOWOMMIEMTIGSWHED By

SK =] W T TI'E ITmTI Pmrm
' < ): Y ON THE

s«amcussn:mom%owm% cut Sc’éfﬂgﬂ
E& uc RT THS POINT T

CTIVELY xemsn ,?%CUT“{ % ﬁu‘w& &

HOT (FP11-E) 7 WARM (PDP-11/6X) SELECTION
smmn (RT 200(B)), R MESSAGE IS

oy TR BIOUN 18, L

“WHAMI" 811(0‘0
IF MO FP11-E HOT FP OPTION IS PRESENT, THE MESSAGE IS TYPED,
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6.1
b.1.1

ANY ATTEMNPTS TO SELECT IT FOR TESTING VIA SWO1 AND SWOO
m“%cm% Glf (PDP-11/6X MICROCODE) FLORTING
IF THE FP11-E IS PRESENT, TEST SELECTION IS RS FOLLOWS:

SHO1=0, THE I-OT ﬂl) MARM FLOATING POINT UNITS ARE TESTCD

AT D et et P i S B S

!,ng%ﬂﬁ Tl'EN DEDICATED SELECTION OF A PARTICULAR UNIT IS
snm=o — TEST HFP FP11-E OPTION ONLY
SWO0=1 --> TEST WFP POP-11/6X MICROCODE ONLY

ERRORS
FORMAT OF MESSAGES
ALL ERROR MESSAGES CONSIST OF THREE LINES OF DATA:

THE FIRST LINE IS A BRIEF MESSAGE WHICH EXPLAINS WHAT ERROR
WAS DETECTED (EG, THE RESULT OF THE “RBSF™ INSTRUCTION WARS

To. TROICATE CHE SOURce D; TIE ERROR. T PPL1-E UNIT OR TE

POP-11/6X RESPEC I

i byt ol
R L

THIRD LINE DISPLAYS LOCATIONS
A B B BT, 1 10

RS EXPLAINED IN SECTION 5.2, SETTING SW(13>=1 WILL SUPPRESS
THE TYPING OF THESE r:ssmcs.

———— - — . —— e G e — e e . e e
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- 6.1.2 FLOATING POINT UNIT DATR FORMATS:

— —— ——

— ——— e e S - ———— e — — —

FLOATING POINT STATUS WORD (FPS):

0 w o,

% ?. FIV FIC ENRBLED
4 040000 T i#i
: lé TN CTOR 244(8) IF SET.

ﬁ" - 004000 ruv- omus UNDEFINED VARIABLE INTERRUPT
) MEMORY DATA IS ERROR

Il Bt p——
IFCl..Em“YO ?wc-zznom
gg&%@w .

8 000400 rxc FLOAT _g émgnsuwmmg% o

ne -51 I ERROR, ANSMER (-- ZERO
7 000200

1=oam su a IT ormos (4%
1 mos (au

3 000100

15 sn x (un
5 000040

Y4 000020 ll-E Y IN MAINTENANCE MODE
3:0 000017 FN—FZ-FV-FC - FLOATING CONDITION CODES

FLOATING EXCEPTION CODES (FEC):
OCTAL

:: ! Kb -VARIABLE/(~0) ERROR
T T TR RSN 2

. —————— e e~ - —

e — i — e ——— — e o e

I——
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6.2

FLOATING POINT DATA:

IN FLOAT MODE (FD=0), IS 2-16. BIT WORDS, 32. BITS
IN DOUBLE MODE (FD=1), IS 4-16. BIT WORDS, 64. BITS

FIRST WORD: (BOTH F, D o)
: éi Fl,wﬂ -128./7+127.
SECOND uoan (BOTH

m-mcnbn 16. axrs

oo, FRUETHNOR: o BAROR. s

IN F MODE, THE COMPOSITE 24. BIT FRACTION

IS FORMED' BY:
. 18[WORD1-BIT<06:00> 18(WORD2-BIT<15:00> ]
}S P TI'E COMPOSITE S6. BIT FRACTION

. 18[MORD1-B] T¢ »18( T<15:00’ ]
ltu&mgéﬁus: > o(usmﬂ-éwus:mn
FOR A MORE DETAILED OPERATION/EXPLANATION OF FLOATING POINT

RADBOOK SECTION O THE FLOATIAG POTNT TNSTROCTION SET.
RECOVERY g
E‘;&?ﬁ%’gﬁm hyikis
ssnnxsexm eln gu. ra,xé IS WY IT IS
mwﬁﬁ b,

, AND R BRIEF EXPLANATION OF FUNCTION.

CRUSES
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B.2

TIESE TEST PROCRPS G MO WEDUERE i
wﬁm a‘if '°*m*@ "m % ﬁiih%%

FUNCTIONAL ERRORS (RS DETE THIS
WHICH SE IPS TION TESTS WERE
10€0 MO CooeD:
RESTRICTIONS
STARTING
THE PROGRAM MUST BE STARTED AT LOCATION 200(8) ALWAYS.
OPERATIONAL

THERE ARE NO OPERATIONAL RESTRICTIONS.

MISCELLANEOUS
EXECUTION TIME

- ST TR

POP-11/6X MICROCODE 0:20
POP-11/6X W/FPl11-E 0:15 5:15

TIMES SPECIFIED RS (MINUTES): (SECONDS)

SHORTEST PRSS ::= PR%S:I !l)) nc
S (OH003) #

LONGEST PRSS ::= PASS)>=2, 2000. ITERA
SWR=(000003) FOR PDP-1
SWR=(000002) FOR PDP-1

STACK POINTER

THE STACK POINTER IS SET TO 1100(8) AT THE START OF EACH PASS.
IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT

—— ——— e —— e e —— e e . e e

— > — —
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THE START OF ERCH TEST, AND AT THE END OF R PARSS.
POMER FRIL

%@ﬁﬁ‘% LRl M
e m Mm&?‘%&l&“

NOTE THAT THE "VOLATILE™ SWITCH REGISTER CONTENTS ﬁ

TER R RS, MEicHE Kbt SRED P

PROGRAM DESCRIPTION

ORGANIZATION
ORGANIZED RS RS POSSI%E IN lsl

%WM m m Tl'E MAIN BODY CODE I

INITIR.IZRTIOC ROUTINE
CTORS, TYPES HERDER, ETC.

(2) MIH TDY
2 , INLINE TEST CALLS
ING
L)) TEST
S) CONTRINING COMMON TEST CODE
- WICE WIIES (TYPEOUT,ETC.)

e A
ﬁ;’ '!8’%.:"%‘51 N BodY 08 COlE
o gty T g

ITI
TESTS (SHOULD THAT EVER BE NE AND ALSO GREATLY
CONSERVES MEMORY SPACE REQUIREMENTS IJENFILMGEW
CALLS TO A GIVEN BODY OF CODE ARE REQUIRED
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9.2

9.3
9.3.1

Sl B R R
ke SRR e S

AR WAL " B NatuE o Weis FOvive

TEST DESCRIPTION

e T R Y e B
t , AD
A e e

T o S Ll G

IS 10 ISE _BOTH TIE MTR PATH

PURPOSE OF Eﬁ
%nm WITH AN 'LII.IHI%DW g V&‘YTI% " F%
MIGHT BE ENCOUNTERED IN TYPE
ENVIRONMENT.

A USER/APPLICATION PROGRAM

SUBROUTINE RBSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF INSTRUCTIONS OCCUPYING THE
INTERRUPT VECTOR ARER OF MEMORY. IT CONSISTS OF THE SEQUENCE:
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| # IN THE RDORESS LIGHTS.
| 9.3.2 SCOPE ROUTINE - $SCOPE

z
!
i

9.3.3

TR
90 B ot NESRERA IR ) i S

LOOPING ADORESS (FOR ITERATIONS). CONTROL I

IS R BB i M

PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (RS DESCRIBED EARLIER, RBOVE).

W - "Bl ool ™ cHon S scobzror Pl

NG UPON THE SHITCH STTII'BS (SE 5 e) coos IS

g‘;gir %\ﬂ.lg IN THIS %ﬂlﬁ ARE:
— E =z

SLPROR - CONTRINS TO Il'l THE g?@i
i TEST IS

SLPERR - I TO lﬂlCﬂ TPE m
ROUTINE (SEE 933) IIILL LOOP, IF AN

B R

ERROR ROUTINE - SERROR

B R T Y
BB § B B i B

BRIEFLY EXPLAINING THE ERROR, AND SOME OF THE MOST PERTI
DATA VALUES TO HELP DIAGNOSE THE CAUSE (SEE SECTION 6.2).

SCOPE ROUTINE. (VIA A TARPY, EXCEPT IN THIS INGTANCE, THE ~EMT™
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IIGTII.K:TIG'I IS USED, TRAPPING THROUGH LOCATION 30(8). (NOTE

S e i

| Mﬁ@'vwocmmmnmmmxn

VALUES TO TYPE (SEE PROGRAM LISTING FOR FURTHER DETRILS).
IMPORTANT VALUES USED IN THIS ROUTINE ARE:

EREGD - OF REGISTERS RO
| ™0 k7 JUST BEFORE ERROR, CALL
IERTTL-&QIUTIVEMW ERRORS ENCOUNTERED T0
SERRPC - ﬁﬂ&%ﬂ: OF THE “ERROR®™ INSTRUCTION

SLPERR - OMTRIISTI'EMSS WHICH MWILL BE LOOPED
UPON FOR THE ERROR LOOPING FACILITY

9.3.4 ERROR MESSAGE TYPEOUT ROUTINE - STYPERR

eI T T e Targ I 9. 353 fBovE. Trs moé'?‘x’é
g e ﬁi&w =

MESSAGE, DATA HERDER, AND DATA VALLES
9.3.5 TYPE ROUTINE - STYPE
i S
TRAP INSTRUCTION MITH THE MEXT WORD comxnxm THE RDDRESS

g T P L ST P P e A 8

|
| 9-3.6 OCTAL MFEER TYPE ROUTINE - STYPOC

THIS ROUTINE CONVERTS THE T um G'I THE STACK TO A ?-DIGIT
OCTAL RTION, HD USING THE
TYPE . SEE LISTIM ron OPTIONS FURTHER
DETRILS.

§.3.7 POMER UP AND DOMN ROUTINES - SPWRUP AND SPWRDN
FWTIEPGER AND  DOWN

R0l ST s R Y 2040
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9.3.8

10.
10.1

10.2

10.3

S, BT SR T

ey ——
BRI W et S

RCT/RPT/XXDP

ACT COMPATIBILITY

THIS PROGRAM WILL RUN UNDER THE ACT SYSTEM.
APT COMPATIBILITY

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR. ALL
NECESSARY SOFTWARE COMMUNICATION HOOKS RRE PRESENT.

XXDP COMPATIBILITY

HINIALR MERORY ARER AAE NOT BISTURBED DURING BXECUTION.

Y




SEQ 0001

coe

-MAY-77 18:18
TS

% w,gﬂ o 4

P11

| FPU

TR ERR
mmlﬁﬁmmmﬁmmv.n
mmm

:m.w.m. i &

i m?x‘&'&" oo
Tﬁ T INE (Mlq% SYSMAC)
TOR

POLISH EXPRESSION ROUTINES

SN B S R

o
mmmmmmxunnnmnnmm e T

TS LA I R

o=f o= o=l o= =4

1'{31

—— ———
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D02

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1“) CH-MY-;? 18:18

DQFPDB.P11

e

-" 170

ﬁ'ﬂ( ROUTINES
R(I.ITIPE (MODIFIED SYSMRC)

ﬁl’ WICGTIOS ROUTINE

NARY T0 :Tl (RSCII) AND TYPE
na'r'gm , DATA VECTORS, OPERAND VECTORS, ETC

SEQ 0002
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FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PAGE 2 SEQ 0003

P11 O4-MAY-77 17:30
@iﬂlfmv RANDOM EXER
#0I1GI &

mmwm

lTHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
,m (MAINDEC-11-DZQAC-C3), JAN 19, 1977.

SBTTL OPERATIONAL SWITCH SETTINGS

;: SWITCH OCTAL USE

: (i 8 Eevx pecurin e
P 2
N Cyy i

4L T
o eS8tk e It secae)

.SBTTL BASIC DEFINITIONS

e g ma%n?rts OF THE STACK POINTER &% 1100 #a#
‘Ea0Ty ThT EooPE i ERSTE DEFINITION OF CAL

; SMISCELLANEOUS DEFINITI

000011 Fnz 15 0'2005 FOR HORIZONTAL TR

i £ 5 S
% CRLF= éﬁo $ f TURN-LINE FEED
177776 PS:va 177776 ; ;PROCESSOR STATUS WORD

177774 = 5’#@ ..gacx unn REG

irma Pm: 1@ RRL) QUEST REGISTER
177270 16P= s E feTeR

R:facn%m nzclsr;él NIT ggﬁ
£ g g i

FRECKCB S SFF ESH S BBYRR BB EBYR REBREB oo Nrin £ G 6 wo e un £ whe— g
F




‘ SEQ 0004

2 :
oy B e 2 :
Df Bk peeeerEer o :
it :
! g - SIRA3530 £
m O ZoFOTRRAN mmmmmmmmmmmwmmqaxmmwmmmummw Mmmmmm S8%8ere
3

m >
aen EBLLBHBL r1xxmwmmmwmmmmmwmmwwwwmwwww e PR

B

| HR5IEY3T BB BTRCNPELERPE BSYDEBES BERANRFRAGRF BSNTS RS RE O Y

g = o o ) =] =) o o= = — —4 —

DQFPDB.P11 ON-MAY-77 17:30

- FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PAGE 3

|
i
|
|
|
|
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. FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) (OM-MAY-77 18:18 PAGE Y SEQ 000S
| DQFPDB.P11  OM-MAY-77 17:30 BASIC DEFINITIONS
B BR finl: ¢
5 114 =
e : QUIV .
BVt .EQUIV . ;3
i 118 .EQUIV 3
119 .EQUIV v rg
120 . &: v 'BIT
121 .EQuIv ,BITY
122 .EQUIV 103, Tg
iz By
ia. " &i v : 76
- TRAP VECTOR
3 GREE T ™ < B o
129 C= 10 H AND ILLEGAL INSTRUCTIONS
}:m ;g Ctl: EE-T- 1T
1 4 i x'm' (

TRAP (BPT)
0 g g i /gg}nn TRAP (I0T) #%SCOPE¥*
;EWW (EMT) #%ERROR¥¥
::TTY KEYBOARD VECTOR

.SBTTL TRAP CATCHER

00000

000010

000014

14
14
133 000020
1N 000024
135 000030
s 000020 TKVECS
| N ]

000064 TPVE ;; TTY PRINTER VECTOR
i% 000240 vaec'c:go :  PROGRAM nmﬁm REQUEST VECTOR
141 - #MED INSTR CODES
i:g 076600 MED= 076600 : OPCODE
m RWMHAMI= 022 :READ WHAMI
1 4y RFLAG= 1YWY .
i;z %:ls-m WFLAG= .*m Eﬁﬁ: h.m
149 - %FLOATING POINT INTERRUPT VECTOR
igtll 000244 FPPVEC= 244
162 - #FLOATING POINT REGISTER DEFINITIONS
124 00000, aco= 1

a

128 290002 s
156 000003 AC3= %3
157 000004 ACY= 74
158 000005 ACS= 5
159
160
i
1
1
164
165

-ﬂ
; UNUSED LOCATIONS FROM 4 - 776 CWTREN A ".+2,HALT"
I

BB [ ol Rl vcros

S e

3
g
2

1

o ——— ~——
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. FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l E?(llll) O4-MAY-77 18:18 PRGE S SEQ 0006
. DQFPDB.P11 ON-MAY-77 17:30 RAP CATCHER

159 SBIR 500888 RigpRee: -4oRp g i SETHERE QAT SRR 0

1 "SBTTL STARTING ADDRESS(ES)

! 000200 000137 003000 I  28START ;;JUMP TO STARTING ADORESS OF PROGRAM

i .SBTTL ACT11 HOOKS

1 cRGRBRBRREEE DR R RREN B0 200500 A2 OO R y a .

1 ! f00KS % BY ACT11 e

3 e B -

180 0000NG 1 §ERGR0 :31)SET LOC.46 TO ADORESS OF SENDAD IN .SEOP
{ 0000S2 * Ok 0 2) T0 ZERO

Rl E R

.=]
.SBTTL APT PRRAMETER BLOCK

J4ET LOCATIONS 24 AND Y4 RS REQUIRED FOR APT
" m. =;

" i 0?‘ ‘8" T PROGRAM
e S R e

' n 1 Lgmnou
" E2222222 2]
mﬂ g@tm BLOCK RS DEFINED IN THE APT-PDP11 DIAGNOSTIC

091000 000000 o mstg WORD O ;iTAO MIGH BITS OF 18 axr(g%ag:_tlgm

i B ol Rl LYo S

001010 0O000D mmé WORD O monf c?ng gt':s"ﬁ n Pﬁs? }on gﬂ& ‘&n hom. UNIT
001012 000014 WORD SETEND-SAAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)

SRR R B SRS AR P BE B BRRR PERE RIS I AT I




. FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PAGE b SEQ 0007
. DQFPDB.P11 ON-MAY-77 17:30 COMMON TRGS
|

. 208 .SBTTL COMMON TARGS
! l? ;-lIlllilillli!llllllllllIlillll{lIlllii!lllll’!ll!l!liilllll!lll
| 1 tATHIS rmf&comms VARIOUS COMMON STORAGE LOCATIONS

aig s 8USED IN PROGRAN.

214 001100 .=1100

: . :START OF COMMON TAGS
gg ;fm-ﬁ-smt OF gmm COMMON TRGS:=---
0008 e A NUMBER
518 353%8 s 8 ok FLan

1

TRERIRE 8
i

Pt Gt Pt Bt Pt P o

‘1"' -
CORDF
Rt

5
:

S

fool tacnm Y Benie

%gm&

33-3333338882535285

¢;.‘. : 75“
— 4 BE USED
SINTRG  NTERRUPT nOOE ThOTCATOR

é Wiy

EEEERRRR L

EE:

% BiSPiav ReLISTER

Eiﬁ'mus MUMBER TO LOOP UPON
i3

130 )
URE S

8

e—t

::TTY PR A

CONTRY

INSFHILRERINEEE K=aN IS
3

Bt P Bt s s Pt Pt Pt Pt Pt ot Pt Pt P ot P Pt s Pt Pt P

SEEEEEEEEEREEEEEE BEEEEEEEEREESEREEEE 8

B B B B B b= s P = s = B B o s b e = b= s e b B B B o Bt s (e P o P s s B

i3, 7% f S P
B EE b EnEee
pd e e
000377 s .RSCIZ <207)¢377)<37D ::
&z il iR %ﬁﬁ% P
'SBTTL APT MAILBOX-ETRBLE
;évgu i 2222222222222 12 )

BROB R RAFN AR NS TR EE B TR BB BRS LR ERNRRRRE

IL:

STES
SPASS

SIRE
3353

e WA

m
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P11 ON-MRY-77 17:30

o
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B

HEREERREEEE
e b b e e o b b
N,

8
K

ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)

APT MAILBOX-ETRBLE

JOe

ON-MAY-77 18:18 PAGE 7

§

. TRBLE
ﬂTS ‘S.H& 1 /20=03, 11/40=04, 11/45=0S
§¥T . TIPII'B‘ a?(moc:ssoa

——— e ——— — e

———-—— - s =




—— e =

KO2

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PAGE 8 SEQ 0009
DOFPDB.P11  OM-MAY-77 17:30 ERROR POINTER TRBLE
.SBTTL ERROR POINTER TRBLE
g 001232 SERRTB:
S TRBLE CONTRINS THE INFORMATION FOR EACK m nm cm oecun
= .@mﬂe&; 'mmg.w T g N )
g : £ MT DATA 1S (
g CONTRINS 4 POINTERS m.anco FOLLOKS:
..POINTS T0 THE ERROR MESSAGE

aag ,,mxms to THE mrg HERDER
5% ERROR vtCT B h J:cu MODIFIED,
27 INE r ns 5
g sﬁ‘aﬂ'o'r'n"om 3“0 "'J,%'r‘ *
T
02 EMX,DHA,DTA,0,0,0,0,0,0,0 ;SUBF ¥ FPS ERRORS
3
g % ENVOO3: EML,DHA,DTR,0,0,0,0,0,0,0 SMULF %
308 000000

w EMVOOM: .WORD 0,0,0,0,0,0,0,0,0,0 ; (UNUSED)

000000

G Envocs: LHORD EME,DHB,DTD,LOF,HIF,0,0,0,0,0 ;RDOF #

gig 001366 000000 000000 (000000
g g .MORD  EME,DHC,DTE,LOD,H1D,0,0,0,0,0 ;RODD
3N .HORD EMNF,DHB,DTD,LOF,HIF,0,0,0,0,0 ;SUBF &
g .HORD EMF,DHC,DTE,LOD,H1D,0,0,0,0,0 ;SUBD # RESULT ERRORS
g JHORD  EMG,DHB,DTD,LOF,HIF,0,0,0,0,0 ;MULF #
3N
g LMORD  EMG,DHC,DTE,LOD,HID,0,0,0,0,0 ;MULD #




, FAU /0IV RANDON MRCY11
DGPPOB.PLL | OHRY-77 1750

27(1006)

LO2-

ON-MAY-77 18:18 PAGE 9

POINTER TRBLE

EMVO13: .WORD

EMVOILN: .

EMM,DHB,DTD, LOF ,HIF,0,0,0,0,0

EMH, DHC,DTE, LOD, HID,0,0,0,0,0

EMI,DHOD,DTF,0,0,0,0,0,0,0

EMM,DHA,DTR,0,0,0,0,0,0,0

EMN,DHA,DTAR,0,0,0,0,0,0,0

EMO,DHA,DTR,0,0,0,0,0,0,0

EMP,DHA,DTAR,0,0,0,0,0,0,0

EMQ,DHAR,DTR,0,0,0,0,0,0,0

EMR,DHE,DT8,0,0,0,0,0,0,0

EmS, D, DT8,0,0,0,0,0,0,0

EmMT,0DHE,0T8,0,0,0,0,0,0,0

Emu,DHE, 0T8,0,0,0,0,0,0,0

Emv,DHE,DT8,0,0,0,0,0,0,0

;DIVF

;DIVD

SEQ 0010

; ILLEGAL FPP TRAP

; DIVF

;DIVD

:

:

;DIVF

% FPS ERRORS

# FEC/FER ERRORS




i
FPU RDD/SUB/MUL/DIV RANDOM EXER MACYL11 27(1006) O0O4-MAY-77 18:18 PAGE 10 SEQ 0011
DQFPDB.P11 ON=-MRY=-77 17:30 ERROR POINTER TRBLE
g EMVO30: .WORD EMM,DHE,DTB,0,0,0,0,0,0,0 :SUBD #
ﬁ EMVO31: .WORD EMX,DHE,DTB,0,0,0,0,0,0,0 sMULD #
403 0333 033S02 ' '032: .WORD EMY,DHE,DTB,0,0,0,0,0,0,0 :DIVD #
g 033204 033474 EMVOL3: .WORD EMA,DHA,DTR,0,0,0,0,0,0,0 ;F-MODE EXERCISER # FPS
000000 000000
000000 000000
w m EMVO34: .WORD EMB,DHA,DTA,0,0,0,0,0,0,0 ;D-MODE EXERCISER # ERROR
000000 000000 000000
000000
‘d’ 002312 032175 033514 EMVO3S: .WORD EMC,DHB,DTD,OP1F,0P2F,0P3F , OP4F , OPSF ,OPEF ,0 ; F-MODE EXERCISERQL; RE
418 0z )
BT
033526 EMVO36: .WORD EMD,DHC,DTE,OP1D,0P2D,0P3D,0P4D,0PSD,0PED,0 ;D-MODE EXERCISER #*
422 e
2 i R
425
43
428 .SBTTL PROGRAM DEFINED COMMON TRGS
@ "mxm‘% . ORED TFPS
1 FEC: . g 5&3 gﬁﬁgwrsr
432 FER: .HORD O ;FER STORED WSY
iy : . : TRAP
i e R | 48 e TP
2 B | v
" s . ;
¥ o . : FE
2 e R 1
m 000000 000000 ' I ,0,0,0 3 FLOATING POINT ANSHER
“""‘23 000000 000000 ANS2: .WORD 0,0,0,0 ; SOFTWARE FLOATING POINT ANSHER
m 104552 111730 LONUM: .WORD (02700S, 104552, 111730,000SSS s RANDOM EXERCISER OPERAMND LONUM
m 166330 007025 HINUM: .WORD 102337, 166330,00702S,021553 ;RANDOM EXERCISER OPERAND HINUM

——— — —



NO2

FPU RDD/SUB/MUL/DIV RANDOM EXER MACYLl 27(1006) O4-MAY-77 18:18 PAGE 11

SEQ 0012

DQFPDB.PI1  ON-MAY-77 17:30 PROGRAM DEFINED COMMON TRGS
030712 105726 OPI .WORD  175463,030712, 105726, 124064 ;
002361 070707 OP2: .WORD  156607,002361,070707,061111 ;
134261 062481 OP3 .WORD 003505, 134261 ,062451,052525 ;EXTRA RANDOM OPERANDS
123456 111111 OPM: .WORD 102466, 123456,111111,101010 ;
060612 OPS: .WORD  076103,000346,060612, 125252 ;
112400 177777 OP6: .WORD 044100, 112400, 177777 ,000006 ;

FOR TRACING Hﬁﬁoﬁm
R=0, B

9?9935 - HORD : RsQ’

ééé;é? Eéﬁéé g ! : xr REQ’D
i s%& e
e e 3 L
i | e
DIveD: . 0 ; TOTAL NUMBER
B%%; :ﬁ :

3ivca§ ZE§§§ : 8§h ENABLED
313535 JMORD O  UNDERFLOW, ENRBLED
JAREGISTER CONTENTS, AT ERROR, STORED HERE

EREG]:

E
SRAZES
55555555

222

iy
T L LT, S R S
g s

026520 030461

e e e ahc e e i e ik e M e ik e abx Mk 3 X X M Mk e

FOR

SUBTRACT

FOR
MULTIPLY

FOR
DIVIDE

I1
ii »pOP-11/6X F.P.U. ADD/SUB/MUL/DIV EXERCISER™(CR> (LF>




TR TPD. B A E T ™

AN

1 0S1501

o~

: .RSCIZ

BO3

(CRY<LF>"PRSS »"

SEQ 0013




(ValTalT,]
P b po s e
YonEew

)
V1. ]

R SR A PR R A A S
2 :

CO3
' B RRTTd PE

.SBTTL START OF PRSS ROUTINE

ART:
?ISTTL INITIALIZE THE COMMON TRGS

-
H
D

ok 21
ey
uSaF

;;CLEARR THE COMMON T ( G
MOV Ogﬂag.
(RB)+ "

e IE N porwTen

MOV
MOV
MOV
MOV
MOV
MOV
MOV VEC
MOV :
R }
MOV
MOV
MOV
LN ] ?n
000004 ' o
MOV
% e ROV
1 1146 MOV
177777 175750 CMP
BNE
BR £E§
003206 bH4S : m 8658, (SP)
amg gﬂzz B65S: gvv osutcgm
BES: MOV @ﬁtﬂvzﬁ"
001210 CLR
000200 001223 &xza
001224 001144 MOV
67S:
.g‘r
m 000244 fOV mz:zm c
CLR o

13

SEQ 0014

S
; RSSEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE

0 L e

OT VECTOR FOR SCOPE ROUTINE
':%v;cm FOR ERROR ROUTINE
‘s VECTOR FOR TRAP CALLS
&7 77rnn.ut VECTOR

-w courr%n
F Joe
FOR SCOPE

SEII )

SHICH REGISTER
:: GISTER
ey 1F B0 YTretl Tp e
g Te N TIOUT
; ;POINT TO SOFTWARE SWR

;RESTORE ERROR VECTOR

?ﬁm SENVH %‘?ﬁs‘fwﬁ

USE APT SWITCH EGISTER




— e ———

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l

DOFPDB.P11 ON-MAY-77 17:30
53 003262 012700 002526
S71 003266 012701 000026

D0327¢
N3N
00262

§§§5§§§§§§aaamwmmamsmaam

DOV NEWNN—-O

oo O OO
[ e e e

RERES

R

003450
003454
003M62
00346M
003472
00N
003500
||¢-1§

001100
010000
022042

002723
001210

001177

175462

D03

27(1
INITIRLIZE

ilovm"'

comou
TYPE am:s

b B
il

006) O4-MAY-77 1B8:18 PRGE 14 SEQ 0015
THE TRGS

for m}ﬂ L&RTIG! TO CLEAR

25(0
RGATN

-ID MESSAGE AT START
//////////////////////////////////////////////////////////////////////

T WFP UNIT IS
s WHAMI INT

;18 2 TP T 0
'mr? £ PRESENT

o e

708
688: LASCIZ «1S)<12>"% FP11-E HFP UNIT PRESENT #~<1SX<12>

698: LASCIZ <15X<12>"% NO FP11-E HFP UNIT - ALL TESTS WFP ONLY ¥“(1S)<12>

.EVEN

N e

- ‘NEW PRSS ENTERS HERE

s B O O

NEWPRS: MOV #STRCK, SP

gléf #8IT12,3SHR
CIP , SEOPCT

NWPRS |
B, o
BYTE 6,0

, SCRLF

;RESET STRCK PTR -

gﬂf’lﬁ?ﬂﬂs TYPEOUTS ?

'éFEF Y%TIESM’

l:i: %INTO

5'8 %IT?"M LERDING ZEROS




LY B R A A AL AN A ga

Rese

e — . —

0
—
=

/DIV RANDOM EXER MACY1l

Y-77

b
ata
..i:'
S

17:30

001100

000001
010000
010000
000344

010000

175376

175366

030414
030414

o

THE

EOQ3

O4-MAY-77 18:18 PAGE 1S
COMMON TRGS

#SHO1 , 3SHR
18
, 3SHR
1T12,R0

g

gna, RO
SASCHOT , HOTWRM

%gcum,nonm

SEQ 0016

;RESET SP FOR INSURANCE
sGET WHAMI INTO RO

:i?ﬁ"b “ TEST% ONLY
;GET FLAGS INTO RO

;SHO1: 1=HFP OR WFP TEST OMLY
3 O=ALTERNRTE HFP/WFP PER PASS

; SWOO0: m OMLY

: ONLY
:CLEARR MFP ENRBLE FLAG(S) FOR WFP

’
: HFP E FLAG(S> FOR HFP
3 ITE %

; [EST WH0"S ENBLED: HOT, WARH
: IATE HEADER:

FeaRM: *




| FO3

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006) O4-MAY-77 18:18 PAGE 16 SEQ 0017
DQFPDB.P11  OM-MAY-77 17:30 T1 EXERCISE RODF, ALL INTERRUPTS ON, ROUNDING MOOE
o BEERRREEREREEEE R HE SR R R R R R R R R R R R R AR R AR
g!m:sn EXERCISE ADOF, ALL mm'rs'on ROUNDING nooc
R % RV T ;ADOR OF INSTR BEING TESTED
2R Beo (8 T R e
3 B it k]
Rty S0ty &R {eLR Ry PR B0
7m% IR PORANOL2 ;GET RANDOM INPUT DATR
&a m ﬁm lh :mmna.mm
669 003700 023510 SPUSH  ,LONUM : PUSH ON STACK (LOMUM)
7 & B B R
E;é {3 ,ANS2 : ISH MODE
(Y 0 C T D TUS
2 B 12 o Brs Rl RIS RE
sg u-:‘ !@ Eﬁ E%PS w ] t%ﬂﬁlmw
£20 mnnaa 012737 marsum: o 001110 MOV mm ltsst m
& H FEERSBRERERRER
m ’
B 172600 —— LDF m.g sLOAD ACO INTO AC2
ﬁ i@ 002362 "8 ‘rﬂ W&grﬁ POINT STATUS
687 003764 (023737 002362 002400 CMP  FPS,S$FPS ; CHECK
SRR e st AR
689 00377M 1 002406 LANS] : FPU ANSHER
23 1 1 1 :
632 005737 002400 RERR1: TST SFPS ; ERROR
B B R e & A R
6% 004014 023737 002364 002402 CHP C, SFEC ; FLOATING EXCEPTION CODES
% B B B T
700 004026 023737 002366 002404 1S cHP rsn,rm o:cx n.oauncpc
B B B B £ aloes 1 e
704 0OMOMO0 ATSTI: ggc g mgg oﬁ% ANSHWER
g EE E “f.':"}oa FORTRAN i%
ﬁ 002410 & u Msua g&xm F




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OD4-MAY-77 18:18 PRGE 17
EXERCISE ADOF, ALL INTERRUPTS ON, ROUNDING MODE

DQFPDB.P11

S DL PN E RS SR LY PORDDR AN AR R IR AR D

0041

178000

et
00S037

ON-MAY-77 17:30

Tl

gﬂ" ANS1,RC3

-

e

5% 00 S
TING CONDITION CODES

:%rm DISAGREE

RENDL: CLR FPS ;CLR FPU FPS BUFFER
'm:sr E EXERCISE AODD, ALL INTERRPTS ON, ROUNDING MODE
téte: ROV T SARET2,EXPFEA  ;RODR OF INSTR BEING TESTED
MOV JSFPS SET t% tﬁrcnm ANSKER
&R :
CLR FPS :CLR FPU FPS
d B, HEBER
R m&h : I DATA
JSR lh .l.n : rousu MODE
SPUSH ,LONUM :PUSH 4 WORDS ON STACK (LONUM)
SPUSH . HINUM %mm; ncx (HINUM)
wx , ANS2 POP 4§ ua%s EXIT xsu MODE
MOV SFPS, RO ;D1 OATING POINT
'EEPS LONUM, : % ﬁui’ﬁé' aogn
‘lﬂ A y !L% % H!Trﬁ SUM
LDFPS ;!hnu 1
001110 MOV 8.+6, SLPROR :RESET LOOP mss
; HEE R
LDO RCO, AC2 sLORD ACO INTO RC2
ARET2 %,ace .%nc AC2
g : TING POINT STATUS
002400 cHP $FPS ;%
xTo mw : IF 0K
BRROR 17"  PPe ERROR
RERR2: TST ﬁa ;ERROR Bl cs;‘r -
0 R Y08, O¥eckirh
002402 P FEC, SFEC ; CHECK "? FLOATING EXCEPTION CODES
Q
PR o
002404 1S: cHP FER, SFER :CHECK FLOATING PC

SEQ 0018




HO3

| FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) (O4-MAY-77 18:18 PAGE 18 SEQ 0019
DQFPDB.P11 ON-MAY-77 17:30 Te EXERCISE ARDDD, ALL INTERRUPTS ON, ROUNDING MODE

B oY BRfm P°7° s RONG IN FEA

i

2 BS

7 oo :

7 GHiE 1% 00000 002wl .

776 005637 002412 S8C 1

R B Y %, s

77;‘ i.uca s CHECK ANSMERS AGAIN

780 % §§c ; n.?g&n CONDITION CODES

% 002406 ,ANS1 : FPU ANSHER

@ 104006 ERROR & :FPU AND FORTRAN DISAGREE

7,’% 00S037 002362 REND2: CLR FPS :CLR FPU FPS BUFFER

787

788

% o R I

77% gfrzsr 3 EXERCISE ADOF, OVERFLOW AND UNDERFLOM INTERRUPTS OFF, ROUNDING MODE

793 0OM402 t513:  SCOPE

gmwmm % %3’%0 gﬁ;g@&smm

798 wﬂmﬁié mﬁi:g mzﬂﬁgi GLR  FPS 'CLR FPU FPS BUFFEF

@ B e e g B GEBHE

i g e |

&4 % 10 SPUSH ,LONUM 5@2’%@ %xx (LONUM)

R A

g 00472 002416 SPOPX  ,ANS2 :POP 2 MORDS AND EXIT POLISH MODE

g?g 004476 ?;gzm @ % SFPS, RO EEISFLRY m%';m mm} STATUS

811 8&? nzug 26 LDF LONUM, ACO EL% a’ufmmsﬁn

e i P LT o

Eii 004526 tlna'f'av 004S3M 001110 L'grvps 8.+6, SLPROR RESET L ss’ i S w

gie 3 N HHHHH FEERREEEE R
172600 RCO, : ACO_INTO AC2

0 mE% VBN . e M KL L

822 0OMSYM 023737 002362 002400 CMP FPS, SFPS :CHECK FPS




___ -._a_____._

ERERFRRREIA S8 A 4 it ol diatidofaliladsh # E8 8 3 £3 £F Sotaiaiatis i sl ot i g
B S8 SR

&

-

000004
012737
00S037
i
i

023332
A

M RS

s e B

002362
002362

—

—

MACY1l 27(1006) O4-MAY-77 18:18

002410

002376
002400

001110

I03

PAGE 19 SEQ 0020
13 EXERCISE ADDF, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE

B e B
G RS R T e
sl 1 o 1SR

a 8l h«sua :DECREMENT FPU ANSKER
331 AC3 % CK_ANSWERS RGAIN
CF n.?m&m CONDITION CODES

ce ;
e B
gm z :FPU AND rm DISAGREE

REND3: CLR FPS :CLR FPU FPS BUFFER

ATSTa:

o B 4600 3 30 -0 36 00 3 0 30 00 9% 3 30 36 0% 3 0 % B
'hssr 4 EXERCISE RDDD, OVERFLOW AND UNDERFLOW INTERRUPTS OFF, ROUNDING MODE

peT: ROV~ SARETY.EXPFEA  ;ADOR OF INSTR BEING TESTED
S B SheRT
LR FPS ;CLR FPU FPS BUFFER
& /2R ER) FEf BETRR
TR PCEOLL  [GET RAOON INUT OATA
Ph T REVR BN g
= i~ ;;W‘S.E’m uﬁm -
%’s ,,:i'@*’ Et& 11 el
L;"" gco ;LOAD ACO_INTO AC2 i
ARETY: BOD9. P&l %ﬁgrnﬁi POINT STATUS
&0 gpatq %’Cﬂn? 0K




!
|
|

DQFPDB.P11 ON-MAY-77 17:30

20 1oty e

]
L

TRy

(2

i
%1
%
)
.
929
)
B

i

3
i

002414

' I:.g“

JUS UL

001110

JO3

. FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PAGE 20

™ EXERCISE RDDD, OVERFLOMW

ERM ?;a.msx

ATSTY: CMPD RC2,RC3

M T—
& M3

@ ﬁSl RC3

RENDY
STD RC2,ANS1
ERROR &

REND4: CLR FPS

SEQ 0021
AND UNDERFLOW INTERRUPTS OFF, ROUNDING MOOE

CONPRRE FPU ANSUER T0 FORTRAN ANSWER
; ?ém CONDITION CODES
t

;SAVE FPU_RANSKHER
;DECREMENT FPU ANSHER

'm‘rfm e80T r1on cooes

FPUHDFMDISME
;CLR FPU FPS BUFFER

FHHHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHH
EXERCISE RDOF, ALL INTERRUPTS ON, TRUNCATE MOODE

tTEST 5
térs:
Al 1y
o £y
?ﬁm o|,““mmufz :g %ﬁsxﬁtm
L
%’ :h NOM :E{% E?& (HINR)
sﬁ“ggx ,ANS2 'W uu%s %m" ISH MODE
MOV SFPS,RO ;DISPLAY FLOATING POINT STATUS
LREPS  CBNER. £0R8 ReD’ ulfT R HAOA NORBER
LDF  HINUMACL IL0RD AC]1 WITH A RANDOM NUMBER
s SEL, S TR
0 oo S oo st Y09 s R
. % ::s “r” xé@r?ﬁg POINT STATUS




FPU ADD/SUB/MUL/DI MACY1l 27(1006) ON-MAY-77 i8:i8 PRGE 21 SEQ 0022
DQFPDB. TS EXERCISE RDOF, ALL INTERRUPTS ON, TRUNCATE MODE
B B e R R
9.9 RERRS: TST sn';s sERROR BIT SET ? s
2 B 8, "BL LTS
™3 002402 cHP C, SFEC ; r:xzm&:omm EXCEPTION CODES
ﬁ &on ﬁci“is”
N7 002404 1S: cHe r:n,rsm ;CHECK FLOATING PC
g ﬂm gxs EWM IN FEA
1 ATSTS: CMPF  AC2,AC3 FPU ANSHER TO FORTRAN ANSKER
& g R coorion ces
%5y : COMPENSATE ronlromm ENACCURACIES.
g 0001 002410 g g?ﬁoa :
958 : CMPF  ANS1,AC3 ;
a Egc — ,@L commou CODES
G| 002410 g &slmsua : DECREMENT FPU ANSKER
§ g'?c A “rm %mo« CODES
w5 x"n_ mmx m IF
g Ema gca. Jﬁ"rm DISAGREE
gg_g RENDS: CLR FPs ,cuz FPU FPS BUFFER
971
972
973
% 33 HHHHE
976 SATEST b EXERCISE ADDD, ALL INTERRUPTS ON, TRUNCATE MODE
ﬁ HaTo:  SCOPE
% B ST R
% & iR ;%g"-:
CLR Fes ;CLR
G CLR :CLR FPU &3
985 CLR :CLR FPU
g Jsugm h "ﬁf"nn ;GET RANDOM 1 DATA
% ﬁ:sn , LONUM - :%‘u %mcx (LONUM)
i SPUSH  , HINUM sPUSH 4 WORDS ON STACK (HINUM)

KO3




LO3

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1(!5) 04-MAY-77 18:18
ON-MAY-77 17:30

138 B

:

:

;

ok X

ISEW.&LMTSM, TRUNCATE MODE

,ANS2 0P HoRDS AHD EXIT POLISH MODE

SFPS, RO oxsruw n.omm POINT STATUS ro
) '%i'g
8.+6, SLPAOR
. R0 Al R00 ACT BY ACZ -
" STFPS gg' :gu ﬁsoanm POINT STATUS
cp 5FPS s CHECK
gm a . : IF 0K
17’ :ﬁ &
:  TST m ; ERROR °8£ Ggr e
ﬁr rsg : CK STR
en; FEC, SFEC ClECK n; FLOATING EXCEPTION CODES
Eam C IS m
cHe :%'rsm .CI-ECK ngmuc PC
ERROR 27 1 g S
: CMPD  AC2,AC3 ANSMER TO FORTRAN ANSKER
SES.  AENDe mﬂ Jj I S
oomasnmars zoglrm immcxss
g 81 ANS1+6 ;i%ﬂﬂ gg ANSWER
ANS1+4
ADC ANS1+2
CRep  Ael,Aca
%8 X :gﬁv nﬁ %mm CODES
BEQ REND6 s BRANCH
g &mm : DE cnm:m m
- —
%:ag nsm; :Eﬁv M mmm CODES
ERM gca.msx ?ru“ ;.gu FOR DISAGREE
CLR FPS sCLR FPU FPS BUFFER

SEQ 0023




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 18:18 PRGE 23 SEQ 0024
DQFPDB.P11  O4-MAY-77 17:30 T EXERCISE RDDD, ALL INTERRUPTS ON, TRUNCATE MODE

1047

:GET RANDOM INPUT DATA
{ENTER POLISH MODE

BRI, b

e
i

EXCEPT OVERFLOW AND UNDERFLOMW

001110

t 2222 ]

g:% Mdn% POINT STATUS

S B | - ST ) 50 Y
o oo R
%g mi“ m % 002410 &n &?ﬁia : FPU ANSKER
ig gé % 0EEe ?&‘E m;;nca :WM mqnou CODES
1@ § 0002 002410 g, As142 { DECREMENT
150 1 ' CMPF  ANS1,AC3 s CHECK ANSMERS AGAIN
1102 006154 170000 CFCC :COPY FLOATING CONDITION CODES




-

FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006)

DQFPDB.P11  OMN-MAY-77 17:30 17
O 001D 1M 002406
006164 104005
006166 005037 002362 REND7:

%é%lﬂ:
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EXERCISE DIVD, OVEH"LGI AND UNDERFLOM INTERRUPTS OFF, TRUNCATE MODE

g.goa ﬁa.msx ;%m rm DISAGREE
DENDIO: CLR  FPS :CLEAR FPP FPS BUFFER
HHTEST 41 EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MODE
1: SCOPE
L ﬁ &?&:%‘“ :Q“; %gﬁ'&?%
CLR %ﬂ ;
I & N
b e o
S Chinm : § @ % Ak (RN
SOIV : Ivl
SPOPX  ,ANS2 : POLISH MODE
mov_ m : QIsPLAY FLOATING POINT STATUS
P Ba Al
LOFPS 80N : AND INTERRUPT BITS
001110 MOV 8.46, :
3 #4%
werus: Bl KDAE ibRERIORe
w @ Bem R
S AC2, ANS1 ; FPU msia
ERROR 16 :FPS ERROR
DERR11: TST ;ERROR BIT SET 1
BPL  DTSTII DONT GET FEC/FER
STST ¢ VES CHECK STATUS
002402 CP FEC,SFEC ;CHECK THE FL FLOATING EXCEPTION CODES
BEQ |
ERROR 26 'FEC FEC TS MRONG
002404 1S: CP FEA,SFER % QATING PC
ERROR 26 ' WRONG RODRESS IN FEA




e —

HOG

#REEER R #

§

B?"foe““%u

&;anm POINT STATUS
IF 0K

UL I

PR | 5

= e 0o e e e P
e
a3 K8
—

ook
" §ﬁ:m'
22 :FPS ERROR

DERR12: TST  SFPS :ERROR BIT SET ?

. FPY mo/swm.mv RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PAGE 57 SEQ 00S8
DQFPDB. P ON-MAY-77 17:30 41 EXERCISE DIVF, INTERRUPT DISABLE SET, ROUNDING MOOE
017430 173702 DTST11: cu-r AC2,RC3 COMPARE FPU ANSWER TO FORTRAN ANSWER
2824 017432 170000 ogr&c CONDITION CODES
g 017434 001416 M& R~ !ﬁ:
017436 174237
2828 m 0000) 002410 a hsua
1 . m oY TING gllnnw CODES
B hne g £ o ,m"w" "&"
17964 1 S AC2, ANS1 :SAVE FPU ANSHER
017470 104013 ERROR 13 :FPU AND FORTRAN DISAGREE
% 017472 005037 DENDIl: CLR  FPS :CLEAR FPP FPS BUFFER
g R Ty rYIYIITIISIRYRRRRRRYRISRRTYRRTISR SR AT RSS2 3223222222222 2322224
% 'irssr g EXERCISE DIVD, INTERRUPT DISABLE SET, ROUNDING MODE
U8 B wne grm B SSAEES G ATNE P wec
ge ofw foy AR BER v ERGERT (S eSS N
g ins Y B ) o
2850 0175 LR  FER :
% Exg % JSR ’&#u. Y : m INPUT DATA
1 HINUM -
1 .'r&m hu :ENTER
= fim Bl e T
g 017566 023540 002416 3 ,ANS2 :g ngsi %mx? r&ﬁsn MODE
2859 gim ?la{m 002400 $FPS, RO ;DISPLAY FLOATING POINT STATUS
S0 = B e ’gg"ﬂmamw
2863 oimz 172737 16 ANS2, AC - .
= i 578 oo % R b,
=
575

K ¥

i 1R
:

BOERRINEE RS

o
—
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P11  ON-MAY-77 17:30
1 1 Y4
ines 1Y

023737
001401
01 104032

002414

ADD/SUB/MUL/DIV RANDOM EXER MACY1l 2;‘('505) O4-MAY-77 18:1

IUB

PAGE S8

EXERCISE DIVD, INTWT DISABLE SET, ROUNDING MOOE

e PR ¥ OBk Srhtde
cHP FEC, SFEC s CHECK nxi &LMTIM EXCEPTION CODES
&m Ec is' WRONG
18: gg; str:g?gsn s CHECK ngnnuc PC
ERROR Wﬂh&s IN FEA
DTST12: CMPD  AC2,AC3 FPU ANSHER TO FORTRAN ANSWER
mﬁ CONDITION CODES
. ﬁa FORTRAN !
§TD  AC2,ANSI
g &i 146 osmn FPU nnsu:n
- P
% ) :%v m mmou CODES
BEQ ﬁé"ao&aqs : BRANCH IF OK
mon U ,m‘m@' r"ﬁ DISAGREE
DEND12: CLR FPS :CLEAR FPP FPS BUFFER
i%r 43 EXERCISE DIVF, INTERRUPT DISABLE SET, TRUNCATE MODE
térya: %395 .
MOV %:m :sn FI éﬁsms IN ronmn ANSKER
B ek
CLR :
o6 dA0ER
% RANDL2 :&# RANDOM 1 DATA
. WORD kqdlg&ag‘m ;
asu , LONUM ;%Raw mmcx (LONUM)
w\s'a " HINUM ; PUSH ssuomg smax(vmmm
% ,ANS2 Em uu%s m? P&ofm MODE
MOV $FPS, &) ;D1 FLOATING POINT STATUS
i o prppae
L LONUM, il MITH A RANDOM
 mm g dn e
LDFPS 8047440 'SET 1 T E‘Eﬂ.t AND INTERRUPT BITS
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001110

002410

002410

002376
002400

JOb

M/DIV RANDOM EXER MACY1l 27(1006) O4-MAY-77 1B8:18 PRGE 59

™3 EXERCISE DIVF, INTERRUPT DISARBLE SET, TRUNCATE MOOE
MOV 8.+6, SLPADR sRESET LOOP ADDRESS
;umlummmununun BEEELES
i LOF aco.g :LOAD ACO INTO gca
: EH‘Fs g BWE‘:ES&:M 93?51 STATUS
B BT R,
3 ,ANS] .
ERROR 16 :
DERR13: TST ?m éﬁ:
: C/FEA
L, g oo ofY s
cHP Ec.sn:c ; "x? &Lonnuc EXCEPTION CODES
&oa ﬁci 'fs” HRONG
18: SFE ; cx TING PC
B QM .
TST13: CMPF  RAC2, FORTRAN ANSKER
o— g‘rgc :;3 Wom 11 ON CODES
. FOR romm
SEOPOSHTE (8,
RDD 8l Msua .1
é'?crr §1 AC3
£ oo =mﬁ*s:= CHirin cas
DEND13
SUB 82 ?sua ;DECREMENT FPU ANSHER
gr ﬁx,aca CK ANSHERS AGAIN
CFCC : ngaunc CONDITION CODES
BEQ DEND13 : F OK
STF AC2, ANS1 : FPU n%
ERROR 13 :FPU AND FOR DISAGREE
DEND13: CLR FPS :CLEAR FPP FPS BUFFER
;-uuu PRSP REEE NS BB A R ARSI R RN Y B PP RE VBB H SRR RN
TEST Wy EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCATE MODE
[y irirh SCOPE
1M, mnc
a g?wo.gpsi :g g tgsms IN roam ANSKER
CLR ;CLR
CLR .cua FPU FPS aurrsn
CLR FEC :CLR FPU FEC BUFFER




KUb

oy e .ﬁoﬁ' CONDITION CODES
oo B R TR S e

142
HE % E ,:ca g’yﬁ?ﬁg Cobirion cooe
% m 002414 g%o gzam ;DECRENENT FPU ANSWER

%i ,AC3 ; CHECK ANSKWERS RGRIN

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) (OM-MAY-77 18:18 PAGE 60 SEQ 0061
DOFPDB.P11  (N-MAY-77 17:30 T¥4  EXERCISE DIVD, INTERRUPT DISABLE SET, TRUNCATE MODE
2 Sl ¥R ﬁ’m&h & RANOOR TNUT DATA
Bo S VR Pl g
o0 18 :uqunﬂ : 1 &v(" NUM)
33 %‘:ﬂ 002416 8& ,ANS2 5%"4% mglr&ﬁm MODE
% gg 002400 MOV % E%lﬂ f.Lme POINT STATUS
s g B dnm ggﬁsmm
E 1%@ tm's ﬁ&’ 5%! M AND INTERRUPT BITS
3005 012737 020432 001110 MOV~ 8.46,SLPROR  :RESET LOOP RODRESS
28 17587 DRET14: IR B0 R TAT Ace
mié 2043 170237 00232 STFPS  FPS iSTORE FLORTING POINT STATUS
R = § G B
ggi's; SN iNgse - oo BRROR 25t : ERROR
D16 Doed Tooory |oedao DERRI4: 28I  Brotiy Ko Cbont GEY FEC/FER
3019 020466 170337 00236M STST  FEC :YES, CHECK STATUS
g 023737 002364 002402 CMP  FEC,SFEC jCHECK THE FLOATING EXCEPTION CODES
z2 % (oi03s BRROR 32 PEC T8 WRONG
3025 020504 023737 002366 002404 1S:  CWP SFEA s CHECK FLORTING PC
5 B B B TN S o
ﬁ 173702 DTSTI4: CMPD  RC2,AC3 ; ANSMER TO FORTRAN ANSMER
%
B




LO6

DD P Dy O R MACYLL 2 008 R TeE DIV, IN SB1SRBLE SET, TRUNCATE MODE
1 : RTING CONDITION CODES
Fo BBl DD oo B omo, |
249 0e0620 104014 ERROR 14 'FPU AND FORTRAN DISAGREE
3051 020622 00S037 (002362 DENDIY: CLR  FPS ;CLEAR FPP FPS BUFFER
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DaPOB P TYe ™Ay 5000, SR MACTIL 1008 BT, MLK oW exERcrser
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001110

5 5 SHEEHEHHEHHHHHHHHHHHHHHHHHEHHHHHHHHHHHHHHHHEHH R R

g
mmmm

l.-....-

(( VY v

e 1F OF

;STORE STATUS AFTERWARD

SRLETY pEP
Butusssy Eyon

m

Bidas £ 1 6
et B

R ey e e ol ) Sy el

SYNNSISR BRSS

O o) o) o] ] ) v o = o= v—q >

SHNNNYEY 883y
- - -

Egmmmgﬁmﬁmﬁﬁnﬁmﬁﬁmﬁmm e




FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PAGE 63 SEQ 0064

DOFPDB.P11  ON-MAY-77 17:30 ™S RDDF, SUBF, MULF, DIVF EXERCISER
Sxﬁ 021074 10033 ERROR 33 :FPS ERROR
Y8 oe107%6 17301 ETST1: CMPF  AC1,ACO sANSMER OK ? (FPU:SOF THARE)
3111 021100 170000 CFCC :COPY CC-S
qs 021102 001436 BEQ EENDI ;wscacutcxs
114 : COMPENSATE IN LOB FOR INACCURACIES
3{{2 021104 174137 002406 §TF AC1,ANS] :FPU ANSMWER
3}}’ ﬂ @ 002410 a j,mua ;GET (SOFT-ANS) - (FPU-ANS)
:mg 1122 1 16 002406 sus JANSIH0
3120 021130 10001 BPL 108 :ALMAYS MAKE +
3l 11 1 COoM gx :
i &Il G =
1 1 002410 81 ANS142 :
3{ 11 ADC ANS 1 :
gig Bl B o0ee 10s: I PERALC ! IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS
3129 021162 023727 002410 000006 cHp ANS1+2, 86 sALLOW +/- & IN LSB OF FRAC
gz 021170 003403 BLE EEND1 :BR IF OK
i 1172 174137 002406 EERRL: STF AC1,ANS1 sFPU ANSHER
g{m 1176 104035 ERROR 35 :ANSWERS DON’T CHECK
3{35 021200 00S037 002362 EENDI: CLR FPS :CLEAR BUFFER
gé
3
i ;-mmmmmnnmun&mmmmm
3 #TEST 46 ADDD, SUBD, MULD, DIVD EXERCISER 2
3143 021204 000004 tStve: SCOPE
§iw : SUNDERFLOM, OVERFLOW INTERRUPTS OFF; ROUND MODE
14 021206 012737 000600 002400 MOV #600, SFPS s SOF TMARE STATUS
gig giaw 005037 002402 ?ﬂ? g ;CLEAR STATUS
3150 01 unst::wH 2 oneasuﬂ 12 GLR  FEC
is 021234 005037 002366 CLR FER ;
i g{m 737 % JSR @lngrmuu :GET 6 DOUBLE FLOAT RANDOM NUMBERS
% Ssis 02333¢ JSR %Mu ;
1 1 O024SE . WORD oP2 :
3{57 12860 737 ﬁ 18: JSR PC, RANDLY : '
3 @ wcesos B WS iLers veven opvioe g zeRo
316l 021 077600 002516 BIT #077600, OP6 : :
gig 021306 001764 0 18 :0P6 IS ZERO, TRY RGAIN
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#(0P2-0P4) /0P8
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ANSHER
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(0814093 /0P
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;ENTER POLISH MODE TO CALCULATE:
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nmﬁ
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Hl
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’

s OK ? (FPU:SOFTWARE)
im-s
;ANSHER CHECKS
ALWAYS MAKE +

Dﬁw ISER

ummggﬂ HARS m.. SROS0s PN ME € mmmm%gmgam

lllilll.lolllol =g o o=l o= illolllla o o o) o o) o ol o ol o) o) o) ) o] O o= el oh) b 4

§ NNNNNNNSNNNNY
Egnénsagnﬂgﬂg%ﬂscgg K EATL

=8 —8 8 e o o o3 0 4 omnd omd md oo o o ) o oy omd mnd md oo o e ) o e o ] e o o e d
3§3§ e Dar L Doe Do Do e T Do Do Do Tog Do T o Do Do Lo 1o |

@
NN

mﬂ QER WCYLL 270/006) Q4MAY-ZZ 18:)




CD?

FRU /OLY RENOON DXER MWCYLL 271006 GU-MAY-77 16:18 PAGE SEQ 0066
DQFPDB. P11 -77 17:30 T46 RDDD, SUBD, DIVD
' l."V i ﬁﬁ :
E i % 146 :
T i
I' 1 :
1622 ST ANS1+0 ;
g Eig Eﬁ ﬁ?? ;IF NONZERO IN 16 HOB, SIGN/EXP/FRAC DIFFERS
aaag i - %:r 2, :IF NONZERO IN 16 H-MOB, FRAC-8 DIFFERS
g 81& 1 - BHE & :IF NONZERO IN 16 L-MOB, FRAC-C DIFFERS
021644 023727 002414 00000S cHP ANS1+6, 85 ALLOW +/- S IN LSB OF FRAC
3235 021652 003403 BLE EEND2 ;BR IF OK
1654 174137 002406 EERR2: AC1,ANS .
g gxa&o umg ERM 36 ;M gu'r CHECK
3240 021662 00S037 002362 EEND2: CLR FPS :CLERR BUFFER
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P11 ON-MAY-77

1

|

1
021700

BER BREEEKKE BE RES
g8d dFiddddel 5 =59

BERR
3¢

(L

B
00S037

001102

o
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=
o
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_— N

010000
000144

B
8 882

g‘"
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003S16

FR2

157220

DO?

RDD/SUB/MUL /D1V m Ea)FR MACY11 27'%“) M—ﬂ 18: SEQ 0067

DIVD

:s‘am SUB PRSS END CONTROL

0 opm T LT

sZAP TEST 88 WHEN DONE WITH A PASS
; IF TEST OMLY EITl'ER HFP OR WFP, ENTER “EOP™ ROUTINE DIRECTLY

IFINETMTEFFP
TS ol 1P R r e e,
wccsxs PRSSI

il i e
%Em EXIT I%o 6'30:

-

e T

BIT 8SM01 , SHR ; 1=HFP OR WFP ONLY
BNE SEOP ;o-«.rzg'mt w"ﬁm WFP TESTS
MOV #8IT12,RI sHFP PRESENT, AND IN ALTERNATE MOOE;
ﬁ ﬁ'ﬁs 5%«5»#111&9 ENRBLE FLAG
gc ?,m sCLEAR BIT 12
18 BIS 1,R0 :SET BIT 12
MED WFLAG REWRITE ﬁms
BIT R1,RO ;HEP OR WFP NEXT ?
ﬁ gbr r HFP AGAIN, START NEM PASS
$SUBPRS F WP, NEXT SUBPRSS

R R

.SBTTL END OF PASS ROUTINE (MODIFIED SYSMRC)

SI8PaSSES To Mt  pess
=if y{, ;’z.m*@ss e

CLR : FLRG
&R gr MES ﬁ ;%iﬂ DF 1 TERATIONS
. .

DEC (PC)+




AN

I

\,
FPU_AOD/SUB/MA/DIV RANOON EXER MACYLL 27(1006)  O4-MAY-77 \‘ Q7
DGFPDB.P11  ON-MAY-77 17:30 END OF PASS ROUTINE (ﬂ&?ﬂ%) -
3297 108: .MORD 266. sUSE 256, SUBPASSES PER LOOP
2% PASS COUNTER

e 118: ﬁ é%?:ﬁ;c\ 'g{-ﬂ

MOV
o o8 \ |

He BN B W8 oo BIc m $PASS \I%% IN G NEGATIVE
& m SEOPCT: 05&0 : 'r%
3308 003027 BGT :
ga ( @ MOV )+, 3(PC)+ COUNTER

1 1 SENDCT: . WORD :
33 . HORD OPCT :
gig azmlm 002000 157070 Elér ﬁum,asm ﬁu o END ?
aa{s 104401 001172 TYPE  ,SBELL :YES
gi, 0327771 010000 157054 1S: BIT 85K 12, JSHR ; INHIBIT
ﬁ M g22122 ﬁ g‘fsv 153 "rﬁc STATISTI
LT Rl
na 1 SENDAD: JSR PC, (RO) .eo TO MONITOR
ﬁ :3 RESERVED FOR ACTI1I
Bos - »gl ‘
3329 000137 (003450 SDOAGN: JMP JEINEWPAS : RETURN




l
|

3

L L

ﬂﬁ@%&?ﬁ%ﬁﬁ%ﬂ%MMMW%M%@M%

Shir:

o )00 R

022122 01004 STATS:
1 lg % Jee2 3
Ueel
Jeel 1 é 022317
ic 18:
% X
1
et -
0% 108:
1
000
= 1
2221 1 0e223l2
{ &IJTIO
m 022314 118:

FD?

.SBTTL STAT ISTICS TYPEOUT SUBROUTINE

%""’%@

:cm.m BY:
Aov ,=(SP) ;SAVE REGISTERS
gvgt f?&cx.m uﬁ' ga INE RDDR VECTOR
vgvz gﬁ.m : Mxﬁm LINE RODR VECTOR
g : v;
ﬁ g:;.m ; THIRD én A LINE ADDR VECTOR
JSR ) : TA LINE
% ;gm,no Eﬁ}“‘ REGISTERS
mm SUBR FOR DATA LINE TYPEOUT
3(R0)+,~(SP) ON STACK, BUMP TO MNEXT

SLS'} \YCTM ?

R

!NE HITH THIS LINE
(CR (LP>

-

; 5DATA VECTORS:
"WORD  ADDCO, ADDCS, RDDCH, RDDC?, ADDCS, RDOC 1, ADDC2, ADDC3, RDDCY, 0

.HORD MULCO,MULC2,MULCI,MULCY,MULCS,mLCl,0

.MORD  DIVCO,DIVC3,DIVCY,DIVCS,DIVCE,DIVCL,DIVCR,0

T

s (WD
(Cﬁ)(U’)

SEQ 00t9
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P11 ON-MAY-77 17:30

ortrercrrernercr

J¥Y AIAAIS
un

(e

AT A

ADD/SUB/MUL/DIV RANDOM EXER MACY11 27(1006)

STATISTI

SHOR1: .

GO7

=77 18:18_PAGE 69 SEQ 0070
SUBROUT INE

TYPEOUT

el

.ASCII

.ASCI1

.RSCII

.RSCIZ

.RSCII

.RSC11

55:‘ s’ﬁfgxcs (S QD

"(NOTE - ALL NUMBERS ARE UNSIGNED OCTAL INTEGERS)“«1S)<12» (12

“RADD/SUB INSTRUCTIONS:"<1S)<12>

“TOTAL ~---OVERFLOM--- --UNDERFLOW--- OP R=0 OP Re0 OF R=0 . !3"1
y12»

“NUMBER TOTAL W/ENRBLE TOTAL W/EMRBLE OP Be0 0P B=C 0P B=0 1593:’;(

(US> >"MLTIPLY INSTRUCTIONS:"<«1S> 12>

“"TOTAL ~--OVERFLOM--- --UNDERFLOW--- R=0 AND/OR"(1S><12»

. — . — e e et e —_— -

Rp—— — - -



ELLHT UL AR SR ST A B R EREE

— -

——

. ————

3

ll?

HO7

LASCIZ “NUMBER TOTAL W/ENRBLE TOTAL W/ENABLE

IV RANDOM MRCY11 27(1006) gu-mv =77 18:18_ PRGE 70
W-ﬂ 17: STR%I TYPEOUT INE

LASCII «<1S)<12>"DIVIDE INSTRUCTIONS:"¢1S)¢12>

.RSCII *“TOTAL ~---OVERFLOM--- --UNDERFLOW---

LASCIZ “NUMBER TOTAL W/ENRBLE TOTAL W/ENARBLE

.EVEN ;BACK TO AN EVEN BOUNDARRY

SEQ 0071

B=0" 1S 12

NUMER DENOM™¢(IS) (12

R=0 B=0~ (1S ¢«12>

— —— -——

— — e — e - -—



————— — T ———— et e—— > s -

e ——— ———————————

107

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1] zmnns) ON-MAY-77 18:18 PAGE 71 SEQ 0072
DOQFPDB.P11  OM-MAY-77 17:30 TRAP CATCHER
§;§ .SBTTL FPP TRAP CATCHER
n BE giﬂ s .".8;3 ()4 FPPOPS  iPOP OLD PS FOR DIZPLAY
i BER B gen I & e,
100005 BPL 18 i OFF = :;ﬁngr %m
: i A
ﬁ %‘5 onmxgx s o grlcT xsE . :E:’ I1 m:n
?ﬁ 023314 000NO01 BR o3 : ‘?IE a%‘m i
R R I el e
1374 002 MOV FPPOPC, -(5P) :
g‘g 000002 RTI ;comm.c. RECOVER AT LAST TRAP ONLY




JO7

' FPU ADD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PRGE 72

, DQFPDB.P11

SEQ 0073

T %

M WM mmm mm & & mm m
w00 R o e
epdl sensRllNIR
mmmm.mm.m_ 5 Shhsh, Sihes ”mm.mmmnm%.ﬁ
BE:  cifoluin Eeionse i t0a s 0. bttt
m m m...h...«....mmmmmmmmmmmmmmmmmmmummmmummmmmm%%mmmnmmmmmmn

mm i &

ON-MAY-77 17:30

gﬁﬁmmﬁmﬁﬁmﬁmﬁgﬁgaﬁﬁmﬁﬁﬁm




KO7

FPU moﬁmumfgmvg_,mn EXER MACY1l 27(1% W mfﬁi'l!s PRGE 73 SEQ 0074
.SBTTL POLISH EXPRESSION ROUTINES
l" S A STRCK ORI FOR
T W e
: I 1 Al THE 0
: f- T tuo
H 1 THE
s ( INITIAL
; 1 qu
i3THS | dn hn’? % i
%TOP, T Tl! HL AT nosr

g

;
!

!

:

Sy

¥ Ez(R+B)# (C-D)

: :cam BE EVALUATED BY THE POLISH EXPRESSION:

'y SPUSH A : A ONTO STACK

s SPUSH B 3 8 RCK

4 :FORM R+ ggn LATER

f 5 igmmg § B g

' ; c-%m T0P

+ NOTE ed e R .
¥ SMUL : FORM (m-‘) % (C-D) ON TOP

;¥ SPOPX E :POP RESULT FROM STACK INTO E

' SNOTE THAT om POLISH EXPRESSIONS ARE POSSIBLE FOR COMPUTING

:#THIS EXAMPLE THERE 1S MORE THAN ONE MAY TO
mmrzacxvsu ION.

- ¥THIS ROUTINE am:ns Us INTO Pousn MODE
023506 000134 $§POLSH: JWP 3(RY ENTER POLISH MODE

HI R e R
: RO GET PTR TO SOURCE

; -(SP; .PUSH DOUBLE ON STACK
):-§) :PUSH FLOAT ON STACK
, ’

LOCATION SPECIFIED
AFTER SPOPX CALL

By




LO7

FPU RDD/SUB/MUL/DIV moon EXER MRCY11 am(m) mg e PRGE 74
DQFPDB.P11 ON-MAY-77 17:30 POLISH EXPRESSIG'I INES
i 8 m F/0
:mﬁ ( ; T PTR T0 ST%MTIM
(SPH ( ; FLOAT TARCK
(5P)+, (ROY ;
B S |
MOV ( % ;P@ DOUBLE FROM STACK
MOV (SP ’

3609 023560 000204 18: RTS RY SEXIT POLISH MODE

SEQ 0075

i —

- —— — — - ——— . ——— — . —— - —— - —— - —— "




MO/

FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 lizlga"l’ﬁsﬁ SEQ 0076

DQFPDB.P11

3
12
&13

&15

3

S5 R SERERRRRE SRR

£he

PR b E b S50

ON-MAY-77 17:30

W o e o S T e e O O e e e -u'n-'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&'&

FLORTING POINT SOF TWARE
.SBTTL FLOATING POINT SOFTWARE ROUTINES
; #FLOATING POINT SOFTWARE ADD/SUBTRACT ROUTINES

™HEECRM O 1°6R°y LiondS

F/D MODE BIT7 IN SFPS I oon CTIVELY)H'D

WITH THEI
EXAMPLE: SPUSH
RODR (OPERAND R) ﬁm A)
(OPERAND B) (OPERAND B)
$SuB
RO0R (RESLLT) RODR(RESLLT)
RESULT=R+8 RESULT=R-B

NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.

e P AL B
e % SI&E@%ISIM

tHE PRECISION

T
SWNM?V AND C BITS OF SFPS ARE SET RS FOLLOWS:

N=1 If RESULT NEGATIVE (IE, BITIS = 1),
2=1 azzazu (IE, EXPONENT = 000(8)),
V=l gr mxm:axc OVERFLOW OCCURRED,

=
C=10

o,

T ey

ITION OOCUIS THE RESLT
Gz e
1
4t B DRl T,
c ux el 'e(z,)‘ﬂ_gmi uitt é LOAGED WITH
Th CocaTioN =

T TR w0 o o
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aggé

<

Lt o X o T ¥ N

= Beees”
N St S S St
&

IYRBRL

%

N N NN AN NN
N N Nt Nl Nl Sl i i

QR RS

~—
+

ffpse.
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- 88—
e
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P4
S

[

1R TO1A. Mok 8 foo/sue

CLEMSTRTUS BITSNZVC
T _MODE
: CONVERT 2 F OPDS TO D

S‘NE ALL REGISTERS

%%om

SHIFT OUT SIGN OF TOP ITEM

et o zen0
R

SHIF§ OUT SIGN OF 2ND ITEM
!
'SH¥F? R2

;GE Ef

:JUMP IF NON ZERO
nscousrmcr Al

:FIRST ARG TO TOP OF STACK
’

FLI.!SHB:BGNS
%S Cgm %0 B0

m.t gono RESULT

GENSE% NORMAL BIT

RE
3
®

SEQ 0077
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SEQ 0078

IN SHIFTING?
OPERAND

=£2
LESS THAN 4 TO SHIFT

't

NO SHIFT

8§ OF BITS TO SHIFT
IF LESg THAN 1/2 WORD

CTI'
;EXTEND SIGN

RY=E1]
YEl
CK SIGNS
1, Ry=£2,E2>El
SIGNS
SIGNS
R CPED e
JUMNP IF THAN 1 WORD
SHIFT R hsag AT A *IHE

1]

g
el
R3=01

335
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mxnnmmﬂga mnlmn
- e e et e eeees s - o &= E
I N~ et talalealelel ol ® NN N
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%&m&ﬁﬁ%ﬁ&&% S e T I i et

BO8
1
), (SP)

nl."
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R ML 2R PORY sHFnaRé"
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eioyeys
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FLOATING POINT SOFTWARE ROUTI
;IFLMTIIB POINT SOFTWARE MULTIPLY ROUTINE

A AR AR LR AR AR AR LE LR LR AR LA AR IR IR IR I I L L L L L I I T I R T T I R IR R R e e I I m T T TN -
LA A R L L L L & & L2 AR ARSI TR R R TR R R TR R BRI RN T 0

;".',
8y
ﬁ‘{&ﬁ .

™M ECENaTH OF 3 OR-4 LADS DEPENDING. LPON WETHER T

B W I Tclh BTy oo

EXAMPLE:

(OPERAND R)
(OPERAND B)

Betensy

NOTE ROUTINE IS CALLED THROUGH POLISM MODE OPERATORS.

o el B

I!TS

ve D B sV Rl BT S TS

2=1 ; (IE, EXPOMENT = 000(B)),
s

vs=1] lv IC OVERFLOM OCCURRED,
b 4

C=0

mwmxxwmls TI!!E.LT

H
(
5
BY

q’
i

Ry L d i ""“&!"’ﬁh‘-

TR TR R R ¥ ST
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FLOATING POINT SOFTWARE ROUTINES

SEVDEYZ T TAmR RUMIAREERL - IRy PR S PP SRS 2 E =7,

: ' s :
> g jigiyn L !
. & 5 By s w & B
mn. : m g mmn g m % & mm
jh g D BEg
2 S g m L3 nﬁ m S5 5.8 32
' — - u nS IMY w CBIL “mm m m o

, Gy B ERakY Bhapalep

i THilE

= oo 83 REE B B &k

& m,m §000008, 55 b boobobbRRss fz BB 5 5 Td b

| N -

T T T 1 1T R 4 R G S 1

27(1006)

e g i g ¢ & $

RE O 7 80T 8f PP LQT NEST,
P e O
ELER I PR 0L LR SRR B0 ....“_."_.“... SRR

MO T S S S A N S Y AT T T
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. FPU_RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 P%SIS
ON-MY-77 17:30 ROUTI

' DQFPDB.P11
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FLOATING POINT SOF TWARE

B Qe
& ﬁ %’?s"'
JSR rc:.m
3 B
ROC RO
b
ROL RO
- B
R
108: % é!?.!"!
[ Bl |
e s
118: g&mg %T:"m
R3
13 K
42 B
6158 RY,R0

3333¢
6’3.’28§

mxg mﬂ BITS

%Eil TIMCG.NT
911 OUT NORMAL BIT

m BIT FOUND

Wi.?’wm

.cm-n? géum .

iz

’.“.’5’.‘!%3
3;
E

SHIFT FRACTION RIGHT

¥ i oResuf
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" FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) 04-MAY-?7 18:18 PAGE 8Y SEQ 008S
DOFPDB.PI1  OM-MAY-77 17:30 FLOATING POINT SOFTWARE ROUTINES
g 0 {ROUND RESULT
RC Rl ;
% & :OVERFLOW ON ROUND ?
G A 5%&%*; .
e B iy, 25RO ENBLED
815 ol SFPS g BIT '
MOV XPFER, SFER
BR 138 ; CONTINUE
ST (SP)+ :FLUSH SIGN
@ go ;CLEAR RESULT
CLR
MOV RO, 24(SP) :
a %,gég ;STUFF RESULT
MOV *32(5P) :
??T m‘fwn.msm :SET Z BIT IF EXPONENT ZERO
1 804, SFPS :
ST fuém :SET N BIT IF RESULT NEGATIVE
?1’! oﬁ urg :
MOV (gh, :
%x (SP)+,RY 3
Hov %;:,g ;RESTORE REGISTERS
MOV (5P)+ Rl :
MOV (5P)+ RO :
g W Bu® IR oo o s
F'n"mxr %”)4 (SP) ;r MODE - CONVERT
|" . -
000002 MOV ( )4'513) :
h(; J (R4 : RETURN
RY s TEST rpn %mmm BIT
:JUMP IF 2
000032 % gsm,na ‘ADD IN MULTIPLICAND
ADC Rl :
% % ' SAVE OVERFLOMW
000030 (SP),R2 :
ADC Rl :
000026 % g(sm,m
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DQFP08.P11

FLOATING POINT SOFTWARE ROUTINES

 Bow

R OB
R
B
RTS PC

W OB
5 e
A

= & R
A
ROR 3
K
I:T NPC

amm dom

m LOOP
9&¥ m*.&memn

USE GLY HIG‘ ORDER MULTIPLICAND

*RECOVER ANY OVERFLOW
.
} COUNT LOOP

; RETURN
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DOFPDB.P11  (ON-MAY-77 17:30 FLORTING POINT SOFTWARE ROUTINES
ﬁ !m.omm POINT SOFTWARE DIVIDE ROUTINE
' T S ERaTH OF 2 OR 4 LORDS DEPENDING. LPON W THER THE
& 1§ R W TRl L wo
1% EXAMPLE:  SPUSH
4207 ¥ RDOR (OPERAND R)
525;8; g: (OPERAND B)
3 o
3 i
naif : NOTE ROUTINE IS CALLED THROUGH POLISH MODE OPERATORS.
3 ] Cp TR SIS
= | e R e
4220 L T0 SINGLE PRECISION
4221 L he PRECISION
Yyee22 3
T ig STRNS SIJS: c ARE SET RS FOLLOWS:
.§ : u B 1' ¢ ntsg.? gﬁvg fmams = 1), .
# 2=1 IF r (IE, EXPONENT = 000(8)),
428 i 4 E%
4229 x v=1 1 IC OVERFLOM OCCURRED,
4230 & SE 3
4231 s ¥ C=0
S35 ‘s ERROR
4234 % IF u%"!ﬂim%’hc omnou mmou oecu:s
4235 s %‘ OF !FPS
4236 ,:
2% n fa, 5 b A
4z4] e INST
'lgé "
4243 L @ sns
Youy i ’
4oue Y BY-H00(R). A t'm'#‘)u
4548 % IF DIVTSTON BY ZEROIS ATTENPTED (
M L8 k&lfé‘g I Eﬁ.l.
4523 i gv’&év ?nd zt'r" SCORILL Be
“ L TO 4(8), AND {3" TAI
4254 % IN THE LOCATION “EXPFER".
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ROUT I!ES

IIGEPf@NmT

§m
SP) :m LOMW mmnm
'Eﬁ SVERPLON
ENABLED
eslrps
$FER ﬁ
n.usu cu

,e4(SP) ;SET Z BIT IF EXPONENT ZERO

;SET N BIT IF RESULT NEGRTIVE

;RESTORE REGISTERS
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. FPU RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) OM-MAY-77 18:18 PRGE 92 SEQ 0093
DOFPDB.P11  ON-MAY-77 17:30 SCOPE HANDLER ROUTINE
m .SBTTL SCOPE HANDLER ROUTINE
, mmmmmmmmmm&mm
s ARt PR B o,
g '&%1 L0oP g TEST IN "SLPTST"
§ e SCOPE : ; SCOPE=10T
% m 040000 1S1244 1S:  BIT 88IT1Y4, 3SHR T oov"qu mn
ﬁ 1"“57% OF OR THE XOR 8808
11 027702 000M16 $§XTSTR: BR T rmmwntrm %amng
Eﬁ 027704 013746 00000M MOV S9ERRVEC, - (SP) ::WFW 8r npgma v:’fi'ga
8 EA MEE Bd oen W Slaghe SRR,
17 1 000004 MOV (SP)+,39ERRVEC ;; ! THE ERROR VECTOR
Eig % % cs: & ?g'i‘m(sm Eigga '5&: A TIME OUT
1 1 000004 MOV )4, 38ERRVEC ; ; RESTORE CTOR
2 B3 e os:;negho o Ghe ron e son T "o T
27740 032777 0OOMOO 151176 5'70 $81708, 3SR i3k lrcm SPEC. TEST?
g ﬂ 001150 001102 o ,STSTAM ::E L. "R TESTY
% 57760 001104 28 ? G ,,mmslp OCCURRED?
428 % 001120 001104 mg JSERFLG  ;;MAX. FOR THIS TEST OCCURRED?
0 & , Bt i3 080P ON_ERROR?
X 001000 151140 ée 1709, 3SHR 4 '
% 130K 7 001112 001110 7§: gv %.m 03 ADDRESS TO LAST SCOPE
13001 1104 ys: CLR ™ m
1166 1 ., TIONS TO MAKE
; 00N000 151106 3S: ?i: gmx.m P r&r rgw
X 001210 g gass ’ - n_r mgm
- "
% s o3y SOL1 ooiloe ég HiNs siovr i Mmrs MADE
"
SH G 0T oo gum s v alfler %W%L%m
ﬁ 1 W %ii% 001206 Vo0t NG STeTer g}:’ @mmxw
111 MOV (sg).stmm Tgon L

e A . -~ e — — |, ———— - - - —
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SCOPE HANDLER ROUTI
MoV

SMXCNT
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O4-MAY-77 1
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FO9

ON-MAY-77 17:30 ERROR HANDLER ROUTI
.SBTTL ERROR HANDLER ROUTINE

Eat “-i'#"‘

§s§;zi

18:

2ls:

cs:

Sraydt] JASHINIEEAAIBININE g

—

ZB338=E84

RDD/SUB/MUL/DIV RANDOM EXER MACY1l 27(1006) ON-MAY-77 "ll :18 PRGE N

D5 DTN o S W TR 3P i

BY THIS ROUTINE ARE:

; ; ERROR=EMT AND N=ERROR ITEM NUMBER

DIM m

RY
RS
GET R&(SP) BEFORE TRAP

EEEW?m ZERO
! IRING Fm

38¥£§§£H§%Hﬁfﬂgﬁm
::g"l TYPEOUT TF SET T Or JTER CO0E

120 To USER ERROR ROUTINE

ﬁiﬁgﬁﬁiﬂiksﬂﬁaa;.n:.

REPORT FATAL ERROR TO APT

,.mm

.."’b E
SIIYCH SET?

E;&&&umss FOR ESCAPE




GO9

P YL 2 e e Rt 18 PRcE % e

HEREE = ™ & o e
; RETURN

1 6S:
%16 030%10 000002 bvs: RTI
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m‘ﬁnnumv m gl MACY1l wm&aﬂY 'él 18 PAGE % SEQ 0097

_a-

S DU U A G A e

|SOTTL ERROR MESSAGE TYPEQUT ROUTINE (RODIFIED SYSMAC)
ekt 1Y 1ol Rentiten, 01 AN tefilis, MAER Ve TeROR'Y

e e S T
e M%ngds? o 1F Nore

HlO

e mh‘sﬂl%mas LIST DIGE LIST

MUST BE TEIIIMTED BY

T L e 51 e o

IN Sﬂ( FORMAT AS

STYPERR:

HOTURN: | LORD :ﬁm&xuow e
v RI-(2P)  SAVE
S8 {BICkwP 1TEM 1NDEX
B8 JsITEMAO
BN i IF 1 FW !
gvgw ;mc,-(sp) gg%'.%m oo otmgﬁ

18: ﬁ % m&sr ERROR 8 FOR TABLE INOEX

R ;

2 rﬁr&m T T B
e ® iSKIP T FNLL

es: fﬁ" R ; (ERROR 1€ PTR HERE

38: T t1 4, us g"TEST LB ‘%‘W
?vé: s i K ,f;' ""r

- - L "DATA HEADER" PTR HERE

T ;(srfsﬁ)
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/DIV RANDOM EXER MACY1l 27(1006)
ON-MAY-77 17:30 ERROR ME

6S:

14§:

Eha
"8 e e

T

NN

—
—
LI
e se

04-MAY-77
SSAGE TYPE

hYRe°

s

5

TST
BEQ

109

8:18_PAGE 97
ROUTINE (MODIFIED SYSMAC)

2 o QGG W LEADING ZEROS

(!ERHPC)

OC AL W/ LERDING ZEROS
lmo.m
78
3(R1)+,-(SP)

“DATA TRBLE™ PTR
(R1)

EXIT IF Pl.lé
T s
elos 'a-ﬁm.

VECTM

l§')“+,m w LIST PTR
1 ;H.L
(R1)+, 128 :OPERAND TITLE
: R K
o
%%) - :co FINISH DATA LIST
4
S L
STESTN
(D i(HT)
=TEST 8 ERR PC

SEQ 0098
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DQFPDB.P11 O4-MAY-77 17:30 TYPE ROUTINE

ﬂ% .SBTTL TYPE ROUTINE

o VR e R T

L‘%i‘é’ s EIER BOVADS WE SR FOHELLORERTS IR

471
471 -nc:u.

4714 :#1) USING A TRAP INSTRUCTION

4715 L3 TYPE  ,MESADR : MESADR IS FIRST ADDRESS OF AN RSCIZ STRING
4716 ; #OR

4717 ;¥

471 ¥ ME

:721 105737 001165 STYPE: ;:;Lm smc 1 a' THERE A TERMINAL?

i b60 00X HALT ..m. lmxruorsmnu

4758 1s: ROV (5P) ERVE

Y m ’ ) ﬁ:h’ %!z STRING

3723 1 —— % % + JEa APT CONSOLE

% 0 ﬁf& 000100 001223 ﬁv e .m::&g SSAGE TO APT

. " o SSAG FOR APT

M B R s ems“"“

;:% ﬁ 000040 001223 62S: Ex{m are&r.m : £ SUPPR

:'m ﬁ 2s: MOVB  (RO)+,-(SP) msmpTgTo STACK
4 ?5 5 ;: o IT oﬂg THE STACK
G e v § I

: 030752 122716 000011 4s: %a eigT,(SP) ,,m IF (HD)

:m @ %:g 000200 cHPB gg&}’,(SP) s :sBRANCH IF NOT <CRLF>

= lT!'s? (SP)+ ..PG’ (CR) (LF> EQUIV

:-m TYPE ::TYPE A CR AND LF

u% 031130 ﬁf SCHARCNT ,,c:.sm mm COUNT

:750 {um 1 5 ggn 58 STYPE

3% ig % 81?23 si w gfLLC,( )+ ogmm:m *

: 031014 01379 001162 MOV SNULL , -(SP) ..c:t

; gioan @ 000001 78: g{gﬂ 1(SP) TO To BE TY orr o it
Y 1% 1064 JSR STYPEC ;

4789 031 1 81130 DECB  SCHARCN :,oo NOT cw'n’?”ﬁs A COUNT
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KO9

- : PAGE 99

m?‘ﬁnmmvw%m MACY11 a;#gosn&n txz;c‘-mv 77 18:18

¥760 03103 000770 BR 78 ; ;LOOP

% sHORIZONTAL TRB PROCESSOR

000040 : v s sREPLACE TAB WITH SPACE
:ns g{gﬁ clllﬂz;'lrg 031064 g: ?M : ’ﬁ%&n ::TYPE A ﬂ' o
7 B g Seo oux g i
4768 031060 005726 TST zsm :;POP SPACE OFF STACK
w ig % 150066 STYPEC: ELTB Ares ] CBRINTER 15 mecov
I G.

A I L L
- 1 % 031130 cLRe CHARACTER COUNT
:g gxus 1 000012 000002 1S: cHP8 %sm :: scmmcmnw: FEED?
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“F-MODE EXERCISER - FPS ERROR"

“D-MODE EXERCISER - FPS ERROR™

“F-MODE EXERCISER - RESULT ERROR™

“D-MODE EXERCISER - RESULT ERROR™

"RDD(F/D) - RESULT ERROR"

“SUB(F/D) - RESULT ERROR"

"MUL(F/D) - RESULT ERROR"

“DIV(F/D) - RESULT ERROR™

“UNEXPECTED FLOARTING POINT TRAP, IGNORED AND CONTINUING™
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07
DATA HERDERS, DATA VECTORS, OPERAND VECTORS, ETC

“ROOF - FPS ERROR™
“SUBF - FPS ERROR™
"MULF - FPS ERROR"
"DIVF - FPS ERROR"
“RO0D - FPS ERROR™
“SUBD - FPS ERROR™
“MULD - FPS ERROR"™
“DIVD - FPS ERROR™

“RODF - FEC/FER ERROR™
“SUBF - FEC/FER ERROR™
“MULF - FEC/FER ERROR™
“DIVF - FEC/FER ERROR™
“RDDD - FEC/FER ERROR"
“SUBD - FEC/FER ERROR™

“"MULD - FEC/FER ERROR™
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