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RBSTRACT '
REQUIREMENTS

EQUIPMENT
POP11/45 STRNDARD COMPUTER WITH FP11 OPTION

TR T T R

LINKED TO THE MAIN PROGRAM VIR LNKX11 ON R DECSYSTEM-10.

PREL ININRRY PROGRAMS
OCFPA THRU DCFPL

LORDING PROCEDURE
USE STANDARD PROCEDURE FOR RBS TARPES.

STARTING PROCEDURE

CONTROL SWITCH SETTINGS
SEE S5.1.1 (ALL DOWN FOR WORST CRSE TESTING)

STARTING RDORESS
THE PROGRAM SHOULD ALWAYS BE STARTED AT 200.

PROGRAM AND/OR OPERATOR ACTION

é; t m ggo MEMORY USING ABS LORDER.
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a; gs?gﬁs (SEE S.1.1) ALL DOWN FOR WORST CRSE.




mm;ﬁ-ocm-o FLOATING POINT MULTIPLY EXERCISER MACYll 27(732) 17-SEP-76 10:19 PAGE S

ii; EE!%BE:7}A§°¢FPT‘D.° FP11 MULTIPLY EXERCISER
&WW%MWFW
S. OPERATING PROCEDURE
S.1 OPERATIONAL SHITOM SETTINGS

R R o X

Eik: | ;@w
mom + [ 55 B B 08

SO = | ... (00800 TeST ph sucr Smsm
5.2
5.2.1
:2.2
Mi,mom LAY ERROR MESSAGE (SEE 6.1). 1O
5.2.3
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6.1

mm&ocm-o-o FP11 MULTIPLY EXERCISER PRGE S

TRAPCATCHER

b SR R e B

n.mm POINT TRRP (TO ?ﬂ)
F mxm‘%

ERROR PRINTOUT
THE FORMAT IS AS FOLLOWS:

o, SSEK L HE B
T § BRI Ul T
i ﬁg BT B s

Tg Fgg MRILM TEST, LOOK AT THE LISTING ABOVE THE
ERROR RECOVERY
RESTART AT 200

RESTRICTIONS
NONE
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8. MISCELLANEOUS

8.1 EXECUTION TIME
R BELL WILL RING WITHIN 1S SECONDS WITH ALL SHITCHES DOWN.

8.2 STACK POINTER
STACK IS INITALLY SET TO 600

8.3 POKER FRIL
e B R R LS 25
THEN P R ANY “POLER™ AND
CONTINUE TO RUN WI

S ' WOIFIED m&ss
By 1 A
ﬁﬁ’@ = b i

TR vﬁruuaém?‘ mog m

SRR NSRRI R AR A RN H B ERERIINOIIINIEFAGRIIRTAUANY

[
—
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SHITCH OPTIONS AND ERROR BITS

g MAINDEC-11-0CFPT-D FLOATING POINT MULTIPLY EXERCISER

xaﬁé’z‘.‘o 6&'1'7':‘:. EQUIPMENT CORP., MAYNARD, MASS
BY KEN' CHAPMAN

SWITCH USE

8 0 - LORD UB Eam HITH SW<7:00
9 3“ W TIN SH<7:0
MANTISSA

MAGE (16 BIT WORDS)
COMPLETE

| Hi

B, R T

]
3
A

w X VARIABLE (-0)

=t B B e B B

NLEWNL—-ODONCNLEWN—-0O
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BFPTEPLL (1 0 RHSIER ARER A SETLP ROGTINE

3
3133

383
Eh2333333333332 & 83433 ©oce~" 5555

g5

b 00000M BEGIN:
- N

FPTADR, 3810

6=t
%

5
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—
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g e
T

: FORTRAN

; FORTRAN T

s AT e

i'},"f ? WHICH MACHINE THIS IS
#wcf N RTT IF 1145

ELmﬂTE! 1%7 ON VECTOR
’ ™

: &1’4’" WILL OPCODES
;SET TRACE TRAP VECTOR

B

3 EMT VECTOR

;SET TRAP VECTOR

iLOCk P PROCESSOR -




177412

177464

177442

177430

177416

&QT&%T?&I‘M MULTIPLY EXERCISER

MACY1l 27(732) 17-SEP-76 10:19 PRGE 13

Erzsr 1: EXERCISE MUAF (ﬁ‘l’!l‘u FLOATING)

DR e o e ey il SFPS rs FORTRAN ANSHER
‘N
&R FBe 1R FP
oM RS

, : & HiMs)

iy : ML Iy
Shorex $POP 2 WORDS R EXIT POLToH HODE
%PS .IE"':*:B % ’ ;?gm FL#;IZ POINTY STﬂTIE
%Ps 8.46, LﬁD :ET%&B

o iy B 8 AR
TST FLAG
o, B E%‘*“?@“
B e
REy O

ERRl: CFCC ;HAIT FOR FPU TO FINISH
P’ FPS,SFPS. % HE FLORTING POINT STATUS
B ool S SRIP 10 END
% fE’g.SFEC %CH“? FLOATING EXCEPTION CODES
&74'377 ENDL SK?P%O END
g Ea¥TC. Gk e
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B o] B por 14y i

55 - L 1 e
: | 1773% ; RHEIER
i : &Y. COOTTION CooES
’
B ol " P w0 rRThOm DISRCE
00108 00067 177330 0! ;CLR FPU FPS BUFFER
TEST 2: EXERCISE 'ﬁg& DOUBLE PRECISION)
; 1
177328 g S007500,5FP5 ;9 FORTRAN ANSHER
R, SO

V0 B0 V0 9 S0 V9O 0 LAAARIE IR TR TR TR TR TN TX T Y -Y
. 1 . . . .

o
oy

%
12767 001 00s2lé

177212

&

RET2:

BIgaEE
SITFHR
s B

1771
7 1771% 177176
1 1S

o h— e n  —  ——— —— — ——




il =11-0CFPT-D T INT MLTIPLY 1 MACY (732) 17 76 10:19 PRGE 1S
s '}} &g gﬁ& EXERCISER 11 27(73 -S&P-

glg m 1719 E?" ; ) m
i P&

%’R&?xd"ﬁm sTATUS

177150 1771SM

17713% 177142 % mm EXCEPTION CODES
BD
17124 1771320 m' ING PC
W IN FPC
10

ramm ANSKER
WDIT

?%E"*?g?ﬁi:‘;m

;CLR FPU FPS BUFFER

177030

:aw!’!“‘ﬁiﬁﬁﬂﬁﬁ
5§

TST




p—

%;ﬁm <0 &ggrg%;gm MULTIPLY EXERCISER

176706

176666

176620

176606

TEST 4;

*°

HT
CLR FPS
SCOPE

EXERCISE

MCYll 27(732) 17-SEP-76 10:19 PRGE 16

;POP 2 WORDS AND EXIT POLISH MOOE

&
§

tﬁz% e
I

FOR FORTRAN i%rg%ﬂ -
ﬁ{ s

B Sl o
AND Fm DISAGREE

;CLR FPU FPS BUFFER

(M&W ?CISIM)

; FORTRAN ANSHER /
g :

:

:

:

:

’

;PUSH Y (L

; . r& HINR)

; murnv
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FLOATING POINT MULTIPLY EXERCISER

TEST SECTION

MAINDEC-11-DCFPT-D

DCFPTE.P11

PoP"U ioRod o Bt Pou 185 Fooe

- -

B Sl o
ﬂ'gu m DISAGREE

;CLR FPU FPS BUFFER
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176240

{70

176170

176176

176164

176152

& 18 1% i

3
3

176224

176202

176170

176156

TEST S: MISW&W ING)

:
AR
% REIE3EE
83 R

By

am 2
%
ERRS: CFCC sNAIT FPU TO FINISM
g ,SFPS s CHECX FLOATING POINT STATUS
o s (1 ¢
+377 :
BER ENGS :SKIP T0 END
FEC, SFEC s CHECK FLOATING EXCEPTION CODES
n}om '2 ;g f m
BR ENDS ssxfr ?o END
cHP SFPC s CHECK nfgmnc PC
(3 BRANCH IF OK

BEQ ’
HLT+377 ; WRONG RDDRESS IN FPC




%T% Tmlﬂ MULTIPLY

TSTS:

DOPTE PLL OO0

MCYll 27(732) 17-SEP-76 10:19 PRGE 19

EXERCISER

;SKIP TO END

*%%a?mm e

ASER

m ESOTTION CoOES
ANSHER

7R e

—g=cme

T RE s UMD FORTRAN DISAGREE
gn_ s sCLR FPU FPS BUFFER
mmﬂ%&w PRECISION)
MOV 760,975 ST 1 FORTRAN ANSMER
R
PC, RO |
o e | N STACK (LONLM)
.48 E 0 STACK. (HINY)
Bpes PR R
4 :L NUMGER
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14
10 175714

175672

T0 END
g FLGTIIG EXCEPTION CODES

iriTo pe

;%3% wem
ENDG
TST6: Fce, %" roam ANSKER
:CAPENSATE FOR F %:::
175574 : - zglﬁ 3
: *

AC3 X N
’ : e CooITION
END6 : F
) ANS146 | ANSHER

175660

175646

175542
144
e
;' o :%GW %mm CODES
’
H . S : norm DISAGREE
ENDG: & FPS ;:CLR FPU FPS BUFFER
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; TEST 7: MIQ%HKM%) oFF.

-.- -
AtAata

Ata
L2 I1L ITK TN 1)

N

4
! 4
* tl‘

Ata

I

4t
AtAata

Z %ﬂ POINT STATUS
'
!
.
:
: T0 FORTRAN ANSMER
; CONDITION CODES
: ANSHER

X N
! CHOTTION COOES
: FPU ANSHER
fwm S0 TION CODES
isnvs n-u
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."{ &g &%ﬁ&. MULTIPLY EXERCISER MACYLl 27(732) 17-SEP-7%

003562 104000 W ;FPU AND FORTRAN DISAGREE

003564 00S0B7 175262 END? FPS CLR FPU FPS BUFFER

003570 10W00 b Sioee '
$ SHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH HHHE
; TEST 10: EXERC TIPLY )
o '=Mwmm

N

%ﬁ%?

""‘WE

AR

2588852 gag:;am:&&a

X sim 175176 SFPS, RO rumnc POINT STATUS Sy
DRt 17y Do S0 o0 M’"%
%62 | Bl %2&5 t'. T
03%7e 1 ON OVER AND UNDERFLOM

012767 003704 003140 8.46, LAD  ;RESET
03 171200 RETIO: HALD  ACLT A %“SF
Al @ B o i%m - %’&; i st
D0374 1 175072 §§ ANS1
03730 1 HLT+]1

000446 BR ENDIO :SKIP COMPARE

m 000002 175106 TSTIO: BIT g2, A SFPS % FOB OVERFLOW
0374 % % e 5 S @gﬁxﬁw Co0es IR

d aTE 90& ForTRAN |
@ m 175044 g yé;“ gﬁﬁ mnﬂ'ﬂlﬂm'
142
4 % i% go gi. AC3  ;CHECK ANSMERS AGAIN
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=11-DCFPT-D
P11

b i

%T&lﬁﬁ'&l}ﬂ MULTIPLY EXERCISER

CFCC

10

178012 104

i?‘i i#!
17476M i,

3,1, 10

9010%&‘”5

K02

MCYll 27(732) 17-SEP-76 10:19 PRGE 23

;COPY FLOATING CONDITION CODES
ANSUHER

ANS1+6

S ORS Ol
- % Fm DISAGREE

;CLR FPU FPS BUFFER
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002000 177570 DONE: gt‘T 10,38SWR ;RING THE BELL?
1 s NO?
R0 07 0027 3 A BELL
()] ;
12 ;

SN HITH TRTI Y
%k"." «8) 3@ TOETART OF TEST

177570

28: ﬂ ™S, () ;JUMP TO START OF TEST
G 3842, R0 ;gg MONITOR RDORESS
; IF NONE
SENDRD: PC, (0) GO TO MONITOR
NP
HERE: JWP 38200 ;JUWP TO START OF TEST
YESRT: RTI RETURN TO PROGRAM FROM TRAP
177570 .EMT: ; sKILL LDUB OR LOOP ON SPEC. TEST
1794574 P sON RIGHT TEST?  #SW7-0%
18: :GET UB BITS
177570 sLOOP ON TEST
77570 1 sKILL ITERATIONS
. IF FIRST
174531 § g
174521 g: % : TION
D | s
177570 Rov ; TEST NO. AND ITERATION COUNT
oY RETORN :
KIT:  INCB +1
177570 OVER: MOV ICNT,98DISPLAY ;SET UP DISPLAY
! sFIRST ONE?
,(B) :FUDGE RETURN RDDRESS
RTI :FIXES PS
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$P.YA:

l% $P.2R:
17#'!!2 . SP

i

12667 17\N3R
g B N
004430

B8
2232 728 3333% j33Es
Ei::

;EXIT POLISH MODE

179412

i % immg SPOPYX:

;EXIT POLISH MODE
179412 STST:

1]
=
=
w®
P
!
-

; CHECK rog FLAG AND OVERFLOW
:
i}g m F
(3] :FIND SIGN
174374 aeC  erps ooy N eiT
f +10 g ; ram“ rn'Ezslaol ;
174360 % #014 $FPS BIT :
AR+
STER: ONT, Rl
N A
174344 MOV AD(1) : F FPC
$TOV: %4, lg';f : ” ;?ugags
| TOV1 : F &omm MODE
sTOVI A P ST TN
; lrig RY ngt POL ISH %E
RETAD 1
T2

3303




PR A0 e PR Y NERE ==

177342

B
LX)

NO2

MACY1l 27(732) 17-SEP-76 10:19 PRGE 26

NTERUPTS ON OR OFF
: i Soc (Lo

CK:E ON OR OFF
o

MODE
%, 706K (HINR)
FROM #" N OF ANS
X mI.Tc%?SH MODE
) e

;TEST FOR C OR V BITS

o
s
g
e

e chorTiorceees
SPOLSH ;ENTER POLISH MODE




- e —-— s

RO AR

r-é’%

8(8‘!)4
ggpn. =

'FPP INTERUPT SERVICE ROUTINE

FLYERR:

ghar

B 51

ERRTI: RTI

MACYLl 27(732) 17-SEP-76 10:19 PRGE 27

- nl‘. ) 10 ( ,
1A § WS o JTaX (L
sSUBTRACT 200 FROM ONE EXPONE
s RODRESS ( ' o IPLY
Lok u L WS

4 MORDS AN EXIT POLISH MODE
} CHECK -1..1? o
» QRN >
$Z87 o ,~’." CODE
PZET OVERFLOW 61 TN PP

o el e

SUPPOSED TO BE ENRBLED

Eﬁm FOR ERROR FLAG




o e e mm—— e Ame

R Bl o

RANDM2: MOV

T

177771

001057
ON7M0L

001006

SHIFT2

A2 2eaeRe SR BE B ARERERENARARC3333333 %%

=8
8

TAIERNE
|
R REBAL

MACY1l 27(732)

17-SEP-76 10:19 PRGE

Mg




P ——— - ——

3

RSB S

T

177771

001057
047401

7 001012

REPETY:
SHIFTN:

EEEERSREEER GG p R L R R

ne2RRZ
1
(3

X8

o= cRUREBNT

), %1

a8

- -
Lo Xan)
L

SSECESEREREARIN
:
=

MACY1l 27(732)

'
.

POV VIDIVIVI VI VIV VI VI VOO0 VDI 0 VO DO VO VOV VO VO VOV VO VeV LA I T2 TR 1T T T80 214 T8 T8 13
' ) . . . . ipe . e B

17-SEP-76 10:19 PAGE 29




MAI

LT ROUTINE. CERROR. TYBEOGT) -

172156 .TRP: g;

‘ m 001416
ceo o ’
13270 172130 - ﬁ
Nz

LR

g 3

—
§

R Lo L L T

3P

MACYll 27(732) 17-SEP-76 10:19 PRGE 30

;s TYPE A BELL

1B T b ™

sSAVE THE ANSMER TO BE SURE
sPUT RDDRESS OF INSTRUCTION ON STACK

HveE LBorie R0

;SETWNINTER
sTYPE A FLORTING POINT MUMBER

;TYPE A FLOATING POINT NUMBER
;TYPE A FLOATING POINT NUMBER

B
iVPE LEfolha"HR%"s
:IYPE LESolNG ZER6s

;TYPE A FLOATING POINT NUMBER

3 SFPS IN OCTAL
: LERDING ZERO’S

SYPE LEROING ZERO"S
{IYPE LERGING ZERO"S




[ ——— e ——

DOFPTEPLL Do T

FLOATING POINT TYREOUY suEmoutiie

001000 171652 STYPE:

TYPEL:

TYPEL:

1

AP A

T DT TE Y DAL R

-
-
+

2753

A

Sk

55
3

3t

NG

.;;'0
3

B o o= e e
=) )

et
- S>>
P00 00

— Ll o Lankan)

— o
[ o+ p LR
-t P P
- e s wew wew
10
oo ororOr OO
N N X )

) )
Wi

(6)

o~ oD
N F 3
b

NN
b 2

a2

—r
4+ %

" Nt
LA A
- -

N o -
ocoeor

TYPEF

MACY1l 27(732) 17-SEP-76 10:19 PRGE 31

sCHECK TTY FORMAT

;UP DATE THE TYPEOUT POINTER

LIYPE LEAOING JERO"S

R B 8

{IYPE LEADING ZERO"S
R il 5

ngé
65,
i
i
18§ I
o




DOPTEPLL DorT -0

[ ) LI
.. . .
L) I
e
]
>
‘
e .
]

FLBATING POINT TRELY' sERRct e

TYH

UE G R R LB L

GO3

MACYLl 27(732) 17-SEP-76 10:19 PAGE 32

(&) ; CHECK rm FLAG
]
;éh(?\’n ;&"ﬁ }r
ﬁflm gﬁ:u{o' ZERO EXPOMENT FLAG
ﬁ,-m s TYPE 2 BITS
-(6) sTYPE 3 BITS

b(6) 3 Y

12.(6) : FTT 1
o e
8’0, . TYPE ; T RSCII
;E’{';‘ lﬁ . THE STACK




DCPIERLL

4
+ . 0.} b
A -

- \ I \ \

TS oo

]

7 000001 000130 PRINTR:
XS0% PR
e TP ooouys oM
i 006374

10005
-

-
UL Pl |

1506

18:

. &
fo

-
oy 3
';
—
f

232320z pAY:

35335
3

B=oe

MACY1l 27(732) 17-SEP-76 10:19 PAGE 33

;SET ZERO FILL SWITCH
SUE OING ZERO'S

ST ¢ INTER 10 FIRST ASCII CHAR.
FKOYATE LIBT BT
AR %N:W

s ROTF Tlm INTO C
H s, \
:ROTATE BIT INTO C
Egcx T

| RPN

;CHECK FILL SWITCH
;MAKE INTO ASCII CHAR
;REPEAT

i REGTORE R




mc;u-wm-o WIMM w.m;'gll mIcVQLa e7(732) 17-SEP-76 lq: 19 PRGE M
i e B o, S
1 S

y=(6) ;SAVE RC’

w
1 100
o~

oo

- e et

;

 ;SAVE REGISTERS

e lalalalelad )

arororor oo
" N et s N

Y LB VECTOR

;GET SP
sMAIT LOOP FOR THE TTY

;GET THE REGISTERS

BN TN, PN P, P P

;RESTORE THE RC'S

(
(
(
(
(
(
(

3 ORE FPS

n::m:ric; UP THE POMER DOMN VECTOR
gaco. : ASCIZ <15)¢12>"PONER™

- R SO TR

35588538360222223R4EE E§§§§§§§§£’£§£‘é’$
N
Q

=
R

=
G
BE
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I, ~(8) sSAVE TTY "

(‘;. ;gﬁw 70 BE TYPED
SIHade e AEERERE S
By g{ﬁ R

T

1SX<1 -
(l )(1 )

(63+,2(8)
A .E;{%
(ISNIZ)" FORTRAN: *

-

(6)4, :

: .ASCIZ * =S " FPU: -

N wa

m;c &

g}%‘*’ o




By 8 L S%GR B 3
83 & m3em  BINGR G

958+

BW*

838
1318

g Y-
: pER IS BEE 0 s 8 B 883
! Hicen BUME o : &
nfwmm e s e ¢ g
PBiMah Bl = F 00 R PG
mmm.im@m fiaElegs =§8 K § &8
O Sofmalles oileMe sl ol § 58
82 eurdish SIS o hREItegs ¥ &8k
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