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IDENTIFICATION

PRODUCT CODE: MAINDEC-11-DBKEB-A-D
PRODUCT NAME: KELIF (PDP-11 FIS) EXERCISER
DATE CREATED: 1-AUG-72
MAINTAINER: DIAGNOSTIC GROUP
RUTHOR: KEN CHAPMAN

COPYRIGHT (C) 1
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?25E258Eléag?§§?§ﬁ-0 KELIF (POP-11 FIS) EXERCISER

1.

2.1
2.2
2.3
3.

8.

4.1
4.2
4.3
5.

5.1
5.2

6.1
6.2
6.3

B.1
8.2

8.3
8.4
9.

CONTENTS

RBSTRACT

REQUIREMENTS

Equipment

Storage

Preliminary programs
LOADING PROCEDURE
STARTING PROCEDURE
Control switch setlings
Starting address
Program and/or operator action
OPERRTING PROCEDURE
Operational switch settings
Subroutine abstracts
ERRORS

Error printout

Error recovery

Error counter
RESTRICTIONS
MISCELLANEOUS

Ezecution time

Stack pointer

Pass counter

Power fail

PROGRAM DESCRIPTION
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MAINDEC-11-DBKEB-+ D  KELIF (PDP-11 FIS) EXERCISER Page 3
Description

1. RBSTRACT

This program exercises the KELIF floating point instructiogns
(FRDD, 'SUB. FMUL IV) with random number patterns. The
answers are check against results obtained wusing the
correspending FOR software routines. Rbout 200 passes
should be run to establish credability.

2. REQUIREMENTS

2.l Equipment
PDP-11 (KD11R) standard computer with KEL1IF optlion

e.2 Storage

The routines use memory locations O - 17500. The map at the
end of the listings shows the absolute locations of the
FORTRAN math routines which were assembled acpcra!clu and
linked to the main program via LNKXIl on & DECsystien-10.

2.3 Preliminary programs
MAINDEC-11-DBKER-R KELIF Instruction Tasts.

3. LORDING PROCEDURE

Use standard procedure for RBS tapes.
4.  STARTING PROCEDURE
4.1 Control switch seitings

See S5.1.1 (all down for worst coese testing)

4.2 Starting address
The progras should always be started at 200.

4.3 Progras and/or operator action
) Load program into memory using ABS loader.
é) 0a !l‘ €33 éno. ’ '
) Sel switches (see 5.1.1) RAl] down for worst case.
| 4) Press start.

- — — ——— - ——
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MAINDEC-11-DBKEB-R-D  KEI1IF (PDP-11 FIS) EXERCISER Page 4
Description

S) The program will loop and bell will ring once every pass.

S. OPERATING PROCEDURE
8.1 Operational switch settings
(ls) = 1 esseee uT w
(1q) = 1 LR B B BN ] *
S<i = 1 ...... NHIBIT PRINT
Sl = ] ...... NHISIT TRACE ING
g=:{6; = . — . INHI 5; TIONS OF SUBTEST
L P G PR conpLETE
o = 1..... = L
<g> B L ssenve ON IN SW<e:0»
SH?» = ] ..... " INPUT DATA FROM THE TELETYPE

Coution: SW(B:0) are also used for ROM word match with KMl]
maintenance card.

8.2 Subroutine Abstracts
5.2.1 TYPIN
If SHC7> is on a O, the program calculates pseudo-random

number to be used as input data. If SH(7) is on » 1. thc
tro rem will aak for input Jata from the tel elyp

eginnin h s. c calc data is u!cl with nll
!truc 'oas Fﬂ06 FgUB for the entire pass.
SH<(?7) is put down afler cnlcrtng the data cntr! routine,
lbat dota is used as the starting numbers for ¢ random
nusber generator.

The input formal is:

T!rc lanut data:

R

NNNNNN
Where:
aé = left ucrl al first argument
= rl'h word of first afgument
Bl = le¥t word ol scconl oriuncnl
B2 = right word of second argument

i.e. HR1,A2(+,~-,%,7)B1,B2 = answer
NNNNNN = data typed by the operator

e e et . — - - - . -
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MAINDEC-11-DBKEB-R-D  KEIIF (PDP-11 FIS) EXERCISER
Description

Al, R2, Bl, and B2 must be 16 bit left
numbers.

Eoco ' :
Y2 = 000042
Eﬂggﬂg = not accepted (17 bits)
12 = not accepted (B is not octal)

Justified

They are assumed to be in floating point format. 1I.E.
1S "of Al and Bl are thc ol n bits, bits 7-14 of Al and Bl

arc lhc cx’olsnts (c:cc s aelo t} an th
ard
(nlrlallzcl) less the billon blt For -orc
the maintenance manual.
RAND.B, RAND.C, and 4" RAND.D rupcctlu ly
s.2.2 FORTAN

;a%ﬁ routing make u NEg %l caLllsh mode™ to li

¢ rest (bi
form the ma
informatio

are put

nk the F
RESULT

THE EXPECTED

LOCATIONS SADD1, SADD2 contain addition an
Locations $SSUBI, contain subtraet mn
Locations SMULL, contain mu llpl! an
Locations SDIV]. SDIVE2 contain divide an

Il @ Iloalll!harror occurrs (overflow undcr

ero) onsucrc are meaningless
sku‘s. % r SDIVPS contalns 340
’

IVER, contain the conditions codes ol

SSUBER,
the error.

5.2.3  SCOPE

This subroutine call is placed between cach subtest

sSwer.
swer.
suer.

swer.

flcuﬁc°;oc
and

FO1

Page S

octal

bit

ts 0-6
niissas
n read
into

ORTRAN

divide
ations

in the

test section. It records lhc clarltn= address of cceh

subtcsl as it is bcln! cntcrc in locatio
scope oo! is rcqucs ¢d, the current subtes
pon. inh‘bttc fteration of

vl

loo’cd

contents o! LADS ll be used to determine the last subtest

successfully completed.

s.2.4 HT

This routine prints out an_ error message
inhibit typeouts, put SW(13> on a 1.

(See 6.1).

To
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MRINDEC-11-DBKEB-AR-D  KEL1IF (PDP-11 FIS) EXERCISER Page 6
Description

8.2.5 TRTRAP

If SWCl2> is on-a O, the T=bit will be set on alternate
passes. MWhen the T-bit is set, the processor traps after
¢ach instruction. _The first instruction executed ugon
trapping is an "RTT" which returns to the interrupted
sequence of instructions. This sequence is continued wntil
the end of the program is reached.

8.2.6 TRAPCATCHER

A ".42" - "HALT" sequence is_repeated from 0 - 776 to catch
an‘ unexpected raps. Thus any wunezpected traps or
interupts will HALT at the vector + c.

5.2.7 FLORTING POINT TRAP (o 244)

RI]1 tests set the lloa!ia' point trap vector (244) to point
to the instruction following the !loatin? point instruction.
Thus, whether or not a trap occurs is only detecled if the
data or the stack pointer(s) are wrong.

b. ERRORS
6.1 Error printout

There are two formats for error typeout; one for normal
numbers and one for floating errors (overflow, underflow and
divide by 2¢ro).

6.1.1 Il gl format (when no floating point error is
n

¢ nora
dicated) is as follows:

HLY instruction
ata ( .n‘ RAND.B, RAND.C, RAND.D)
@

d
f operation being tested (+,~,%, or /)
s

processor status word

stack ’olnlcr (not ncccs:arll' Kb )
= resulting answer off the stac

6.1.2 Mhen a {floating point error is indicaled (overflow,
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MAINDEC-11-DBKEB-A-D  KELIF (PDP-11 FIS) EXERCISER Page 7
Description

underflow, or divide by 2erc) the format is as follows:

ANS3 ANSY ANSS ANSE °

.B, RAND.C, RAND.D)

S ==) t!pc of operation being tested (+,-. %, or /)
NNNNNN ==) résultls .

PSH = processor status word

gzss stack 'ointcr (not ucccssaril' R6)

1= PC of interupted instruction Ushould be
PSi

ANS2 = st interupt time

ANS3 = input data ( .C)

ANSY = ®  (RAND.D)

ANSS = * ®" (RAND.R)

ANSE = ® " (RAND.B)

To find the failing test, look at the listing above the
address typed.

6.2 Error recovery
Restart at 200
6.3 Error count

RAn error count is kept in “ERRORS™ (LOC 1002). It is
.cleared by restarting at 200.

7. ‘RESTRICTIONS
None

8. MISCELLANEOUS

8.1 Ezecution time

R bell will ring within S seconds with all swilches down.
More than 200 passes should be run to insure » wide varicey
of number patterns. .

8.2 Stack Pointer
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MAINDEC-11-DBKEB-R-D = KELIF (POP-11 FIS) EXERCISER
Description

Stack is initally set to BOY

8.3 Pass counter

pass count is kept

8.4 Power Fail

E;ch test can be power failed with no errors.
¢

program should type *

power fail interupte

and continue

PROGRAM DESCRIPTION

This p ro'ran tests all the FI
nsln, all rc!lslcrs c:cc'
program has many sublesis

instructlons
“the "stack

next. SH(1l1> on a 1 causes esach subtest to

once. The address (LOC

count ia thc left byte and the
'tc. the subtests should be
s arltu al all

sy tosl [ pa cular :ublc
number (ccc listln,) in SW<B:0> of the swilch

SH¢B> on a 1. % c: t will be loo;cl upon
put on a O or the ri ht byte {a chan c . ) § |

non-exzistant, lhc pr gram ui be ru

The FORTRAN math routines, which rc us
correct answers, were ta P?a
asscmbled as seperale modules. !

on a DECs
in the normal abselute
s ond runs just

test number

rograms via tem-10

inar ta,c
program load

program.
000000

.11

SWITCH

SSSEEETREEREESE

534

£

2
e
G e—

X

ﬂuss i (2 words) in
1006). It is cleared by restarting at 200.

test as usual and power down then up at any
POH&R' !o run fron where

not b!nstartln’ ‘at the bc!innin! of

101

Page 8

“PCNT* (LOC

To use, start
time. The

on the KE lF

polnlsr .

ta thc
be run onl !

(thc code betuween
stalements) uhtch are run 256 times before continuing

1000) contains the itcratio

in the right

run sequentially by

the
tcct
rc, :tcr and
until SH<B) is
the Htest

is

calculate the
package and

were linked to the main
which
format.

like any other diagnostic

roduces
hus, the

MAINDEC-11-DBKEB-R KE11F (POP-11 FIS) EXERCISER.

-ASE

.GLOBL SADR,SSBR,SMLR, SOVR, SERR, SERRA
:COPYRIGHT 1972, DIGITAL EQUIFMENT CORP., MAYNARD, MASS
;mogn&u BY KEN' CHAPMAN .
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478
479

£

BIRREBEEE

489
490
491
492

494

436
49?7

hEs

1y Labl 1esr
1S HALT ON ERROR

ERROR MESSAGE FORMATS:
1. WHEN NO FLOATING POINT ERROR IS INDICATED
ARRARA  MMMMMM,MMMMMM S _MMMMMM, MMMMMM

PSW 'SP ANSKER

EXPECT: NNN NNN  NNNNNN, NNNNNN
: NNN NNN NNNNNN,NNNNNN .

ARAAAA =) PC OF HLT INSTRUCTION
*m DATA (RAND.A, RAND.B, RAND.C, mmm
gr OPERATION BEING TESTED (+,-,%, OR /)
s RESUL

PSW = PEMESS(R STATUS WORD
SP =  STACK POINTER (NOT NECESSARILY R6)
ANSKER= RESULTING ANSWER OFF THE STACK

e. WHEN A FLOATING POINT ERROR IS INDICATED (0VERFLOH UNDERFLOW,
OR DIVIDE BY ZERO):

2“;53.
3 ©
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MACY1l 27(732) @20-SEP-76 13:54 PAGE 13

POP-11 F1S) EXERCISER.

KE11F (
SWITCH SETTINGS AND ERROR TYPEOUT FORMAT

MAINDEC-11-DBKEB-R

DBKEBA.P11

ANSS

R SR R NN
T 9 5 B0V

ANSS

ICDAHB

m mmmm
~gEE mmxm...

m SuTy
p\nwmn uu

_— m

i fis
fed

ongECT

P R R AR aRs

-
.
b o cemwr o ————— - —

——— e — A A T . B . B A —
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MAINDEC-11-DBKEB-R

20-SEP-76 13:54 PAGE i4

KELLF (PDP-11 FIS) EXERCISER.

EQUALITIES

DBKEBAR.P1!

wmmmm mmmmmmmmwmmm mmmmmmmm
o=

]
>
e o nuonnnununnn
1) " "nun O=(uMILn
" ..m
mrmm dansseatan g AT AN =Od Bomrymon me RN

il

mmmwmnmemmwmmwmmwsmmmmuwmmmumnmmmammmsmmmmmws
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-
8888
S Okl bl =i

2

2 7 e §§§§ EEEE EEEE S

e
h
O 0000 0000 0000 0000 0000 OO

oo
B G s

s
4
o

MACY1l 27(732)

MO1

e0-SEP-76 13:54 PAGE 1S

559
%‘1’ 000000 = 0 s TRAP CATCHER FROM 0 - 776
§5 000200 = 200
ssg 000200 000167 0O0OBOY IMP BEGIN : JUMP TO STARTING ADDRESS CF PROGRAM
ss; 000204 = 204
%a 000204 000167 000736 JMP START sRESTART ADDRESS
% 000600 = 600
: THE FOLLOWING LOCATIONS KS. R6 IS INITIALLY SET
55 : oufosmcsncxm ugﬂm r{ﬁﬁ:"ﬁ nﬁ THRU RS) WHEN
573 ; THEY ARE 10 BE USED RS THE Fk%"&&‘"‘ 2TACK CK POINTER.
574 ! THE DATA IS PUT DIREC
575 : IF NO ERROR occmss ne STACK POINTER hm necxsmy 1S POINTING
273 : 20 S0 e pure T RE T nooacss’nr% re T eao sTea S
ﬁ : AND (STK2) Ess&cﬁvffv“.
580 STK1: O '
S81 STKe: O
582 STK3: STACKOD:
g gm: gr :
TKS: STACKY: ANSI1: O
tgs STKb: STACKB: ANS2: O
BN NN .
ggg 00O gSP:.
RAND.A:
5’;’ ...... mc 'E’
% RAND.D:
£9g
5§49
%
§
%
1




~—

AL AN LT A S gﬁ

i
B f—s
L oad ol

, VECTOR AND ANSWE
000672 000000 RNDFLG:
74 105367 177726 - RANDYS:
767 177716 177712
7 177714 .
000712 066767 177706 177702
7 177700
7 177676 177672
7 177664
000736 0BE767 17765k 177662
ooz 7 177650
000752 000CO6 YESRT:
000754 104000 FISTRP:
80072 000002
4
1
'
I AL — 4 "
- b

-DBKEB-A

NO1

KELLlF (ngaéénFISJ EXERCISER. MACYll 27(732) @20-SEP-76 13:54 PAGE 16

0 :FOR FLAGS TO KEEP TRACK OF ROUNDING
DECE  RAND.D s INSURE ALL ZEROES WORKS
ADD RAND.B, RAND.A

ADC RAND.D

gg RAND.C, RAND.B

ADD E%ZS, RAND. C

ADC RAND.B

ADD RAND.A, RAND.D

ADC RAND. A

RTS PC

RTT : TRACE TRAP SERVICE ROUTINE
HLT :ERRONIOUS FIS TRAP

RTI

i
o0
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}-oaa:a-nmp mEKEUF (POP-11 FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE 17

SE
.= 1000
1 NT; | grssa &.m coun uu BYTE); TEST s (LG BYTE)
| 3 TION
1 PCNT: §.o S COUNT Locn ION
1010 BEGIN: MOV 8STACKO,SP +SET UP STACK
Q101 4 MOV YESAT,Jul4 ;EET P TRAP
B oV ;SET UP 10T VECTOR
::: w ;SET UP POMER FAIL VECTOR
:’: & ;SET EMT VECTOR
0C KoV ;SET TRAP VECTOR
gg ;SET UP FIS VECTOR
011 1 ;PRIME THE RANDOM NUMBER GENERATOR
i { !
h 1774 %
i A ER PRI
11 START: % - UP STACK
1 177776 OV ;g uP goc:ssoa STATUS
11 CLR
u% %a G c&m rg nou?tm FLAGS
1174 }a R F
% e sBRANCH TO ROUTINE TO CALCULATE ANSKERS

m&%}m ' Dﬁ}m A?)::s h% AND RE-RSKES

INVARLID IS ENT

TYPIN: "
Tgtz (15> <12>"TYPE INPUT DATA:"<15>¢12)

s

18: 'g’ .42 )
{z *a1: - ~
| %nma RS, RERDIN ;RCCEPT FIRST ARGUEMENT FROM THE TTY
Ry

.ASC12 "é: »
JSR RS, RERDIN ;RCCEPT SECOND RRGUEMENT FROM THE TTY




MAINDEC-11-DBKEB-R
OBKEBR.PI SETUP

e
Bt Bt s oo Pmo B B s Bt

PO ST LS
L

B .
+
o 5 ,?
- - +

i
1
1
1
1
1
1
1
1
1

1A
1B

011460

KELIF (PDP-11 FIS) EXERCISER.
RRER

..2

A

M 4S§:
000040

1141

{% FORTAN:

1

1

ST % B

58

coe

MACY1l 27(732) 20-SEP-76 13:54 PAGE IE

3
TYPIN
i, -
RS,  READIN ;ACCEPT THIRD ARGUEMENT FRCM THE TTY
YeIN
5.2
Rg‘.! " RERDIN ;ACCEPT FOURTH ARGUEMENT FROM THE TTY
4§
TYPIN
% :CLEAR ALL THE PS SAVE LOCATIONS
I
M, $POLSH % Pu.xsrrnamoe R St
e e o0 s
DATA
:FORTRAN aT" -
gy Ao
; A angar‘rﬁ ACK
; FORTRAN nunz
; HE IPLY
4 DIVI ; omo 1 -
:m THE 1?&
:EXIT POLISH MODE
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-DBKEB KELIF (POP-L1 FIS) EXERCISER.  MACYLL 27(732) 20-SEP-76 13:54 PAGE 19
: EXERCISE FADD RO

u -R
u TEST |

s RERERRERERERERERE R ERRE R R R R R R R R R R RRRE R R RSB R AL R RRR RS RE RS

s TEST 1 R%RSISE m@ (%16 n%lw INSTRUCTION)
; T
uuu:giﬁlmﬁuuiuuuulnmuummlumununnuuuu

1871 SRk, B0 IBUT The DRTA 0N THE STRCK

MOV
JSR
NCP
FRDD+ RO sFLOATING ADD ON THE RO STACK
18: nov ePS, g?l %
6S: CHP sadoPs, $PSW CK THE ATUS
BNE  uS :G0 CHECK roa ROUNDING ERROR
I . S GRANCH TF ERROR
g nsmcx?.gsrx ;%mn; ncgo mxm FOR TYPING
i e
H :STACK POINTER NOT EQUAL TO 8STACKY
e ..,"“”' ANS!  ;CHECK THE ANSMKER
wzy ANS2 :Cl'ECI( THE ANSHER
3 IT §m. RNOFLG ;CHECK THE ROUNDING FLAG
P00 gzi' %56 mlr
% 30% CODES
MOV 8PS, m : w FOR OVERFLOW
E‘S" 6'53 s : ﬁ mm’g
E 177045 SS 178 im RNDFLG+! 4 gs momc- FLAG
o B i @@u o,
8 7s: HL OR ANSWER
00 BR 3s
TR B ERET B
HLT y ; 931 FOULED UP
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KELIF (PDP-11 F1S) EXERCISER. MACY1l 27(732) @20-SEP-76 13:54 PAGE 20
EXERCISE FRDD RO

001454 176676 &m fh’.' STK1 é@%ﬂ mg g}l ADDRESS ON THE STACK
HL :RTI mo&sss NOT EQUAL TO #1$
176724 176666 &m fgqooen. STK2 §%°é.."i§ &su ON THE STACK
HL :RTI PSW NOT EQUAL TO 200
176700 176656 aec" %o.c. STK3 u:cx n; DATA ON THE STACK
HL :STK3 NO eouu. TO RAND.C
176670 176646 8'5'3 %o.o. STKY cvscx nf DATA ON THE STACK
HLT :STKY NO eoum. TO RAND.D
176650 176636 !cm mo.n. STKS K n*f &Qm ON THE STACK
HL : NOT EQUAL TO RAND.A
176640 176626 grsr n?qo.a. STKE  ;CHECK n; DATA ON THE STACK

WL : 8TRE ol EQUAL TO RAND.B

(sP) STACK
59&' 555505“?,.; STATUS (T-BIT)

001776 MOV
RTI
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MAINDEC-11-DBKEB-R KE1IF (PDP-11 F1S) EXERCISER. MACY1l 27(732) 20-SEP-76 13:54 PAGE 21
DBKEBR.P1! TEST e: EXERCISE FSUB Rl

iﬁ § BARBII IR IO 000000 S0 000 000000000000 000 B 00000 0 0 0 0 0
Ei; .TEST e: WISE M%B (%16 R%}WTMCT INSTRUCTION) G
818 v e T | ' uununmu&mnunmmuimuummmnnu;uunuuu{
Dgmomms ™ m Aom. RSO
é Oc % Rl ;FLOARTING SUBTRACT ON THE Rl STACK
e e %n&: &t &
6s:  CwP - $Slers, 375 PROCESSOR, STATUS
BNE 4s ;60 CHECK FOR ROUNDING ERROR
0 S {ERANCH IF ERROR
834 002X MOV #STACKY, SAVSTK  ; SS FOR TYPING
i g e sk
g HLT sSTACK POINTER NOT EQUAL TO #STACKY
% g gz $SUBI, ANSI  ;CHECK THE ANSKER
g )02 al; » ANS2  ;CHECK THE ANSHER
.C 4s IT IT2, RNDFLG ;CHECK THE ROUNDING FLAG
t & e RS ELAIER e
31 o 5 IF MO OVERFLOW
’
1 200 % : . CONDITION CODES
el asPs, ;SET UP FOR OVERFLOW
§ o1 i BR éﬁa B TRy 1T AGAIN
g {g 176505 S§ gliTB iITz. RNOFLG+1 ; ‘F%IDIM" FLAG
&8 oos! i Tl éﬂ%’?
% i 78: ﬁ : m
002212 s BR <. I
EERE LY MR AR Y B SRR SRR
2; 104000 N S .STRCK POINTER FOULED UP
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R R R L R RSB SRR 53

O
1
—
g

R 88
ﬂ uiga
& Zh
[
e
g
[u—y
g
o

i
ROR
—
é

i &
8
&

176336

176326

176316

176306

176276

176266

FSUB

KELIF (POP-11 FIS) EXERCISER.
EXERCISE Rl

P11l
™M ¢ 002014
e il

Oz2ue Q26787 176374
104000

MP
Q
HLT

B0
HLT

cHP
BEQ
HLT
CHP

BEQ
HLT

L
¢

MOV
RTI
SCOPE

GO2

MACYll 27(732) @20-SEP-76 13:54 PAGE 22

og. STK1 %«: n-; RTI ADDRESS ON THE STACK
; RTI noonsss NOT EQUAL TO #1S
§SUBER, STK2 %cx PSW ON THE STACK
.4 : Tlﬁ 0K

:RTI PSW NOT EQUAL TO 200
quo.c. STK3  ;CHECK n-; DATA ON THE STACK
y srxa nor Em T0 RAND.C
R?qo.o. STKY  ;CHECK THE om ON THE STACK
) grx'"u'cuo" * EQUAL TO RAND.D
ng;o.n. STKS  ;CHECK THE DATA ON THE STACK
ik .Erxs' Cm'*sm TO RAND.A
n?qo.a, STKE  ;CHECK THE DATA ON THE STACK
) g'rxs""'cuo” * zg.(n. T0 RAND.B

#38, (SP)  ;RESET THE STACK '
*RESTORE THE STATUS (T-BIT) .
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IMDEC-11-DBKEB-R
w& Pl} TEST 3:

i
:

0 OO DO OO D
et ot Bt o2 ot Bt Bt P o
D OMNO N LW

fe
S

-
-
L}
-
1

R

KELIF (P&&I&s&m&tn.

lilil!I!ll!lllil!li’!!llll!l!!llllllll’!ilf!!llll!lIllllll!llliil!lllil

Bl12%

177776
1

176212

000610
176252

176222

26767 176214

000010

177776
000340

7 000010

s
176102

Peite

176146
176132
176145

176135
176110

176106
176026

s TEST

HO2

MACY1l 27(732) 20-SEP-76 13:54 PACGE 23

EXERCISE FMUL (POP-11 FLMTI%LTIPLY INSTRUCTION)

m %O.C,RNDD ANSI,

lllli!!llllillIlliilllilllllllllll!l!llll!llll!li!illl!llilllll!l!l!!l!

TST3:

18:

ZB38 B Fggesn S33McIREmReRee ARGE N4 9933 33 43

:ETRCKO.RE ;SET UP_THE STRCK_POINTER
’ PUSHR  ;PUT THE DATA ON THE STACK

R2 sFLOATING MULTIPLY ON THE R2 STACK
gzaps. $PSW SAVE PROCE ATUS

SHOLPS, % % mrfg&mgms

w3 :GO0 cn:cx FOR ROUNDING ERROR

SPSW sCHECK FOR ERROR

23 {BRANCH IF ERROR

sogjsn%?ggsrx m"f SI%‘M %ss FOR TYPING
« :STRCK POINTER NOT EQUAL TO #STACKY

%ll.l, ANS1 ;CHECK THE ANSKER
gu. ANS2  ;CHECK THE ANSWER

gm. RNDFLG ;CHECK THE ROUNDING FLAG
113, G ; ING FLAG
T B (RO acer
&3 :BRANCH IF NO OVERFLOW
ng""-ﬂ CONDITION CODES
J8PS, SMULER ;SET UP FOR OVERFLOMW
gm. SMULPS &rmpsa
: T AGAIN

§I1’3. WLG*I.'!MCK ‘F%IDIM" FLAG
..
B B A T
$RONG PSH R NSHER

B R R

}STACK BTACK POTNTER FOULED UP
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REBIIIINIINIICECHRERLLREBANAS gﬁ

C-11-DBKEB-R
Pil

TEST 3:
022767
iﬂl‘io

026767
001401
104000

o6rag1

104000

026767
001401
104000

Ba3ad
104000

767
1401
104000

012716
000002

104400

KELLIF (PgP &éxg&S) EXERC&SER
002354 175776 BEO
176044 175766
s
176000 175756 &"6
HLT
175770 175746 &H;
HLT
175750 175736 &fl;
HLT
175740 175726 gEIP
HEf
002676 MoV
RTI

102

MRCY1l 27(732) 20-SEP-76 13:54 PAGE 24

81,
.44

SMULER,
.+
RAND.C,
.
RAND.D,
.44
RAND.A,
.

RAND.B,
.4

STK1 ;cr:cx“wsIr RTI ADDRESS ON THE STACK

Ws?‘ NOT EQUAL TO #1$
STK2 -crccx TPIE PSW ON THE STACK

*RTI PSW uo?'(em T0 200

STK3 ;cm DATA ON THE STACK

:BRANCH IF OK

:STK3 NOT EQUAL TO RAND.C
STKY  ;CHECK THE DATA ON THE STACK

sBRANCH IF OK

:STKY NOT EQUAL TO RAND.D
STKS  ;CHECK mf' DATA ON THE STACK

BRANCH I

:STKS NOT zoum. T0 RAND.R
STK6  ;CHECK THE DATA ON THE STACK

: BRANCH ;r 0K

:STKb NOT EQUAL TO RAND.B

(SP) ;RESET THE STACK
sRESTORE THE STATUS (T-BIT)
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3 ERET IR JE 00T 00 0 0 0000 00 0030 30 30 30 00 000 0 030 30 30 36 00 0 00 00 006030 00 00 30 00 3000 0 0 000 30 30230 30 00 00 00 00 0 0 0 30 B

ETEST ‘l:m.n mlfﬁvcf%% gmiwvm INSTRUCTION)

= : STACK PO
;Il!!!lll!!lill!ll!ll!i!l!l!l!lllillllilllil*li!l!il!l!i!lil!lllll!liiil

BN Bo%7e? Bioeho e R0 Ban  BET WheBRrR o TR SR

X

R3 :FLOATING DIVIDE ON THE R3 STACK

FDIV+
177776 175672 1S: MOV 3PS, SPSW  ;SAVE PROCESSOR STATUS
175670 MOV  R3 3 : THE STACK POINT
175660 6S:  CMP - SDlves, srs*& :CHECK THE PROCESSOR STATUS
. C . UBME 4$ :G0 CHECK FOR ROUNDING ERROR
175652 - TSTB  $PSM :CHECK FOR ERROR
BMI 2% :BRANCH IF ERROR
7 10 175716 MOV TACKY,SAVSTK ; PROPER STACK ADDRESS FOR TYPING
1”%12 175&55 CHP ggvsrx. % :CHECK THE STACK POINTER
BEQ .44 ; BRANCH IF N%R
HLT :STACK POI NOT EQUAL TO $STACKY
175672 175616 gz gm. ANS1  ;CHECK THE ANSWER
175664 175610 CMP IV2, ANS2  ;CHECK THE ANSKER
175660 - 4S: Elc? gm, RNDFLG ;CHECK THE ROUNDING FLAG
175650 $8ITY G ; ING FLAG
1 1%34 %3 gt so' rlfé 5?‘7 FORTRAN ANSMWER
175626 ADC soivi :
BVC 63 : IF NO ou
gcﬁc jCLEAR _gt;.; CONDITION CODES
1756 awrs, SO :SET UP FOR OVERFLOMW
% 1755& MOV $340, mfﬁ :SET UP TRAP PSW
ER 23 :TRY IT AGAIN
000020 175605 SS: g'xcm ;gm. RNDFLG+1 % -mew ING™ FLAG
o2 ™, @orLo’ ST e
30008, 178268 B0 AT ENERCt . ARETorR ORTR TN ANSIER
104 175552 SBC soivi s SUBTRACT CARRY
003110 104000 . 78: HLT :WRONG PSW OR ANSMER
003112 0OOMS! BR 3s
003114 012767 00060Y 175546 28: MOV $STACKD ™ ; STACK ADDRESS FOR TYPING
00 ig gﬁ{ 175542 175466 gla snvsﬂ TK, '§SP gmgmxzrﬁ TACK POINTER
003132 104000 WT~ :STACK POINTER FOULED UP




—

K02

003236

104400

SCOPE
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DBKEBR.P11 TEST 4: Pg(iaﬂ E agi
1039 003134 022767 002714 175436 0ls, STK1 ;CHECK THE RTI ADDRESS ON THE STACK
1040 003142 001401 BEO 44 Bﬂﬂm IF OK
1& 003144 104000 HLT 'RTI RADDRESS NOT EQUAL TO #1$
i %Il% 026767 175514 175426 CMP SOIVER, STK2 ;CHECK THE PSW ON THE STACK
1044 31S4% 001401 BEQ .4 BRMC IF 0K
iﬂ'ls 003156 104000 HLT RTI PSH NOT EQUAL TO 200
1 003160 026767 175440 175416 CMP RAND.C, STK3 ;CHECK THE DATA ON THE STACK
1048 %l% 001401 BEQ .4 BRMH * 0K
:;_:; 1 104000 HLT STK3 NOT EQUAL TO RAND.C
0S1 003172 026767 175430 175406 CHP RAND.D, STK4 ; CHECK THE MTQ ON THE STACK
003200 00140 BEQ .44 gmncu *
003202 1 HLT TK4 NOT EQUAL TO RAND.D
003204 026767 175410 175376 CMP RAND.AR, STKS ;CHECK THE DATA ON THE STACK
003212 %1"‘01 BEQ .4 ;BRANCH IF OK
003214 1 HLT ;STKS NOT EQUAL TO RAND.A
w gﬁ:&? 175400 175366 CMP RAND.B, STKG ;CHECK THE MTR ON THE STRCK
1401 BEQ .4 BRMCH IF OK
003226 104000 HLY STK& NOT EQUAL TO RAND.B
312768 003236 MOV %38, (SP) ;RESET THE STACK
003234 RTI ;RESTORE THE STATUS (T-BIT)




MAINDEC-11-DBKEB-R
DBKEBA.P11

Pt P s

R ERERPRRREL
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BB BRRREER
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5

KEL1IF (POP-11 F1S) EXERCISER.
: EXERCISE FRDD R4 .

175310

278348

175300

175270

7 17302

175224
175200

175170

175332

175320

175254

175176

175166

175156

175146

RAND.
STACK POINTE
!!!!l!!li*l!lii!!llll!ll!ﬂl!!!!l!i!!ﬂll!!!lll!l!!!*!!!l*“iii&l*l*!!*

TSTS: MOV

LO2

MACY1l 27(732) 20-SEP-76 13:54 PAGE 27

;Eg;*gI"l!!'Illl!'l*'ll!ll!!l"ll**l!lll*“l*llli*i!ll***!!l**!!ll*lll**l!i

EXER ISE FROD (PDP-11 FLOQTIW INSTRUCTION)
+ RAND

OETRCKD,R‘! ;SET UP_THE STRCK_POINTER
PC, PUSHR ;PUT THE DATA ON THE STACK

RY sFLOATING ADD ON THE R4 STACK
JsPS, SPSW  ;SAVE PROCESSOR smus

mt ' gpsg‘ gnvskn-z STACK POIN mrus

2 Psu uor EounL TO SADDPS

B SRER

ETRC AP 1SR, PP LK RS Fon T

STRCK POINTER NOT EQUAL TO #STACKY
Sml)l, ANS! ; CHECK THE ANSWER

EEF“?CH LF 8'&" ANSWER WRONG
R MR gEHTE e
2 Ew n&.r OF ANSWER WRONG
38
Sl e A

;BRANCH I
s STACK POINTER FOULED UP
8lS, STK1 ;CHECK THE RTI ADDRESS ON THE STARCK
.4 ;BRANCH IF OK

;RTI ADDRESS NOT EQUAL TO #1S
SADDER, STK2  ;CHECK THE PSW ON THE STACK
.44 BRANCH IF OK
;RTI PSW NOT EQUAL TO 200
RAND.C, STK3  ;CHECK THE DATA ON THE STRCK
.44 sBRANCH IF OK

;STK3 NOT EQUAL TO RAND.C
RAND.D, STKM  ;CHECK THE DRTR ON THE STACK
RL BRANCH IF OK

-
9




MO2

MIgC-ll-M(EB-‘R KELLIF (PngEAl FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE 28

P11 TEST S: CISE FAOD R4
ﬁg 003442 104000 HLT :STKY NOT EQUAL TO RAND.D
1126 003444 026767 175150 175136 CMP nguo.n, STKS  ;CHECK THE m ON THE STACK
ﬁ% Wﬁ ﬁ? ’ E?“Ecuo* EGUAL TO RAND.A
1130 0034Sh 026767 175140 175126 CMP RAND.B, STKb 5% m‘; 8nm ON THE STACK
b B33ied 184088 % A 8 QAL TO RAND.
113 HL TK6 NOT E 10 B
1134 003470 012716 003476 MOV $38, (SP)  ;RESET m; STACK
Hg 003474 000002 RTI *RESTORE THE STATUS (T-BIT)
1137 003476 104400 - 3s: SCOPE
1138
1140 H»*!i!!I'lll!Hnﬂ*!*l“*!**llﬂnﬂl!'lI"H!*i!l*!i*!***i!!&*!*!*l*!lli**ﬂi
1141 :TEST b: EXERCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION)
1142 : mm RAND.B - RAND.C,RAND.D = ANSI,ANS2
1143 ACK POINTER = RS
i }& !!lli!!“!!!!!!l“!!“!““li!ﬁl!"l!m{lﬂﬂlli"!!!!l!!ii!“!!*!ilii
1146 003500 012705 0O0DBOM TSTh: MOV 8STACKO, RS :SET UP THE STACK POINTER
H:g 003504 004767 010070 JSR PC, PUSHR :PUT THE DATA ON THE STACK
1149 003510 000240 NOP
ﬁ?x’ 003512 075015 FSUB+ RS :FLOATING SUBTRACT ON THE RS STACK
11 Y 7 1 175072 1S: MOV JsPS,  SPSW SOR smrus
ug ﬁz 352 1 : MOV RS §SP 5“&'"“% mm
1154 003526 026767 175106 175060 CMP §SUBPS, SPSW  ;CHECK T SSOR STATUS
ug w BEQ .44 aamcu ox
}{57 1 HLT :PSW NOT EQUAL TO SSUBPS
1158 105767 175050 TSTB  $PSW :CHECK FOR ERROR
ﬁ?ﬁ @3 1% BMI 28 :BRANCH IF ERROR
1 7 10 175114 MOV TACKY, SAVSTK ; SS FOR TYPING
et BBRR BETR7 90 17RbMd o  SAvark '3ap 8""’&”: ercu KoTRTER
1163 003562 001401 BEQ L4
ﬁg 003564 104000 HLT smcx POINTER NOT EQUAL TO £STACKY
1166 003566 026767 175050 175014 CMP §SUBL, ANS1  ;CHECK THE msu:n
1167 003574 001401 BEQ R :BRANCH IF
H%masnxm HLT Lsnmornususamom
1170 003600 026767 175040 175004 CMP §SUB2, ANS2  ;CHECK THE ANSWER
1171 003606 001401 BEQ 4 :BRANCH IF OK
ﬁz 003610 104000 HLT *RIGHT HALF OF ANSWER WRONG
ﬁ‘ﬁl 003612 0O004S! BR 3s
‘ig Ooass oscrer %43 iracee o .&?‘52%'2" STk R S o ROk POINTER T NG

(] | €
1178 00330 007401 B  ERANCH. TF OK
1179 003632 104000 HLT sSTACK POINTER FOULED UP




MAINDEC-11-DBKEB-R
DBKEBR.P11 TEST &
Hg? 003634 022767
1182 ooaswa 001401
ﬂg 104000
11 46 7
{18 00%eq o141
Hg 003656 104000
Hga 003660 oa?m
1o WX |
i B B
1% ’
1197 767
1198 003713 Go1401
1199 003714 104000
1200
120 3716 767
1 3724 001401
1 003726 104000
1204
1205 003730 012716
{ 003734 000002
1208 003736 104400
1209
1210
ell
212
213
1214
1515
1216
1217 - 003740 012706
mg 003744 004767
iax
i
1223 003754 013767
im 003762 omzsg;
11
} 104000
125 G060 1850
1231
i men w
1 1331
1235 004024 !

KELIF (PDP-11 FIS) EXERCISER.
EXERCISE RS

003S14
174774
174740
174730
1..7‘i710
174700

003736

177776
174630
174656
174610

000610
174650

174736
174726
174716
174706
174676

174666

174632
174620

174654
174574

L P

MACY1l 27(732)
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+CHECK THE RTI ADDRESS ON THE STACK
sBRANCH IF OK

:RTI ADDRESS NOT EQUAL TO #1S
:CHECK THE PSW ON THE STACK
:BRANCH IF OK

:RTI PSW NOT EQUAL TO 200

s CHECK Tl% @m ON THE STACK
Hxauo*eom.romc

s CHECK THE mm ON THE STACK
srm uo% EQUAL TO RAND.D
;CHECK THE DATR ON THE STACK
:BRANCH IF OK

:STKS NOT EQUAL TO RAND.A
sCHECK THE onm ON THE STACK
jgnc 17 o

:STK6 NOT EQUAL TO RAND.B

;RESET THE STACK
sRESTORE THE STATUS (T-BIT)

i*!*Il*!ll*l*l!l*ii&!i!il!**ll!i*ll!i*!ii**!l!*l*!**i!*!liii*i*!i!*l!!!

EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
RAND.D = ANSI,ANS2

l!!ill!l!*!l!!*ll!!*ll!*li!i!*llll!!*!!lll!!lilll!l!!!!*li!&!*il!*ﬁ!ll*

FSUB
CMP 818, STkl
BEQ .44
HLT
CMP $SUBER, STK2
BEQ .44
HLT
CMP RAND.C, STK3
BEQ .44
HLT
CMP RAND.D, STK4
BEQ .44
HLT
CMP RAND.R, STKS
BEQ 44
HLT
CMP RAND.B, STKS
BEQ .44
HLT
MOV #38, (SP)
RTI
3s: SCOPE
rssr 7:
RAND.A,RAND.B * RAND.C,
STACK POINTER = SP
1ST7: MOV $STACKO, SP
JSR PC, PUSHR
NOP
FiiUL+ SP
CMP sMiLPS
BEQ .
HLT
1518
M
MOV $STACKY, SAVSTK
CHP SAVSTK, ' §SP
BEQ 4

;SET UP_THE STRCK POINTER

sPUT THE DATA ON THE STACK
;FLORTING MULTIPLY ON THE SP STACK
; SAVE SSOR STATUS

;SAVE THE STRCK POINTER
; CHECK THE PROCESSOR STATUS

; BRANCH_IF 0K

;PSW NOT EQUAL TO SMULPS
a%ucu‘?“im
et e srac

STRCK POINTER NOT EQUAL TO SSTRCKY

d
. b
i

MQESS FOR TYPING

- s
-

o -




—— . — —— . - ————

b e ——— = .

B2 G Bt BT foa s P

me

SRS L Y Y

B B
b=

mxgc-um-a
Pll TEST 7:

o-&o—
= b=
~ ~

—&

3

: e g

e

=3 8 e

(=23

IR

KELIF (Pg‘;‘-’laéxl»'

174620

174610

179600
oo37sH
174542
174476
174466
179446

179436

174554

17454

1794974
174464
174454
174444
179434

1749424

S) EXERCI
FMUL S

cHP
BEQ
HL

8E
HL

EER.

BO3

MRCYll €7(732) 20-SEP-76 13:54 PAGE 30

SMULL, ANS] ;CHECK THE ANSWER
.44 sBRANCH IF 0K
sLEFT HALF OF ANSWER WRONG
§MUL2, ANSe Cl'ECK TIiE g(lSlvER
sRIGHT HALF OF ANSWER WRONG

S;SP), -(SP) .PESTORE THE STARCK

8STK1, SAVSTK STACK ADDRESS FOR TYPING
sgxs , SSP g‘m ncx POINTER

g TRCK POI FOULED UP

81§, STKI n; RTI ADDRESS ON THE STACK
.44

E:l H&S?MT EQUAL TO s1S

SMULER, STk2 .%CK";NW“‘STW
. 3 ?
; NOT EQUAL TO 200

RAND.C, STK3 E%“f gam ON THE STACK
:STK3 uo* EQUAL TO RAND.C

RAND.D, STKY  ;CHECK am ON THE STACK
: STKY Rol' EGUAL TO RAND.D

RAND.A, STKS  ;CHECK TR ON THE STRCK
o m* s?n. TO RAND.A

RAND.B, STKE  jCHECK THE g: ON THE STACK
:STKB Not EQUAL TO RAND.B

038, OP RESiet THE STATUS (T-BIT)
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DBKEBR.P11 TEST 10: EXERCISE FDIV RO

i lill!!ll!ll!i!!lllll!lll{llllllllillll!llllll!!!lGliiillillllllliilllii
1 s TEST mi xss ﬁ" (909-16 FL nm gsvms INSTRUCTION)
{ ' STACK #o
} !llllllllll!l!lll!iilll!ill!ll!llll!lllillili!llllilill!iilll!li!!iili*
1 OM202 012700 000604 TSTI0: MOV osmcxonn ser STACK POINTER
ign 04206 O0N767 007366 JSR PC, ﬁ;’&m ON THE STACK
1 12 000240 NOP
g 83». 375030 FDIV+ sFLOATING DIVIDE ON THE RO STACK
3 1 174370 18: MOV 8PS, ; AT
v - : B i e
1 174356 cup sotws : PROCESSOR STATUS
BEQ ;me 0K
: HLT :PSW NOT EQUAL TO SDIVPS
SaE ot m X S GRANCH TF ERROR

5'355“%"%5“ g&mﬁ? g‘w« %ss FOR TYPING
o 2‘%’:&‘ 01 NOT EQUAL TO SSTACKY
foxvx. ANS! % "xf

;LEFT HALF OF ANSWER WRONG

+
SOIV2, ANS2  ;CHECK THE ANSWER
,mﬂm OF ANSKER WRONG

SREIERE

1&2
|
1B
i
1
174366 174312
By
% 174356 174302
1
000451
FOR TYPING
TACK POINTER
i
5
Tagt
|
001401

:
;meusx FOULED UP

cg. STKI cxnimmssountsmcx
i Eﬁxi M' :MT EQUAL TO 81$

CKTI#PSIMTI'ESTN
M?(EMTOEW

80 @8 ot 8 s B Bt G B B8 Bt o By o P Bt Bt ot B ot Bt ot

004216 174234

174312 17ve=M

83 SB3 283 CBY 7838 B IRy 1By TRy X
3

h-v-r-v-v--o-o-iiv--v--
et
N
bt ,
- ' .

17423 174214 RAYD.C, STK3 TA ON THE STACK
2 §= Hi'”:no” E T0 RAND.C
o RAND.D, STKY  ;CHECK TA ON THE STACK
m 174226 174204 e D, S : "x? &

—— — . —— W ——— . -



RIS Oy 10, Rl R

1

§ i
1

: AN 174176
i ) 1

52 BNE R oo
1351 0040 104400

s

j2

1

1

2

‘§ s O0Tioe

Pt e Pt Bt Bt Pt B

S

Enno—o—nnunnnno—o—o—no—ggv—
i 3@
' A
[y
oo N

gphhph

® 1oz

DO3
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HLT :STKY NOT EQUAL TO RAND.D
1749174 MP RAND.A, STKS  ;CHECK Tl-? ﬁm ON THE STACK
? .44 : B *
HL ;gtllxs”:uo EQUAL TO RAND.A
174164 cMP RAND.B, STKB  ;CHECK TA ON THE STACK
BEQ ' e ,%«cu"if &
HLT :STK6 NOT EQUAL TO RAND.B
038, (SP) TACK
3?‘1' ;%%‘m“ﬁé STATUS (T-BIT)
3s: SCOPE
HTEST 11 1SE FROD (POP-11 FLOATING ADD INSTRUCTION)
: RAND. A % + mg?c,m.ﬁ = ANS1,ANS2
: STACK POI = Rl

E SR R I T S SO I 36 0 000000 3600 0600 0000 36

el B R )

%oo Rl :FLOATING ADD ON THE R1 STACK
174130 1S: MOV oS, SPSH mcgsoa A
179116 o Eﬂlaboos. 395 :%nﬁ &g&;%nm

BE .4 : IF 0K

HL :PSW NOT EQUAL TO SADDPS

s X ERRNCH TF ERROR

MOV  8STACKY,SAVSTK ; PROPER STRCK SS FOR TYPING

%r t.sgqurx. §ep % :‘? N% po%

HL ;?mx“' INTER NOT EQUAL TO $STACKY
174052 CMP  SADDI, ANSI  ;CHECK THE ANSWER

% S SLEFT HALF OF ANSHER WRONG

]

1749042 gw SAp02, ANS2  jCHECK n; &w

u.? y E§x§ﬁ' n&.r OF ANSWER WRONG

BR s
R R EET BRI R

HLT . :STACK POI FOULED UP

22




MIgC-ll%R
P11 TEST 11

13N
i B
004606 104000

1
1

fras
o
ot
p—
~

B
¢

B
%

S364hsSER5a1Y
;

&
—
[ =)

| danid and
L LL
[ d [ ol
K
ﬁ Eg ﬁg 14

7

B

181 -

i B By
l:l 1

1419 00N672 012716

00476 000002

004700 104400

153 24 doans 2 8

004456

174022

173776

173766

17374

173736

im
i

173646

173774

173764

173754

17374

173734

173724

173670
173656

SKEHF (P?’éééxgsgé)éﬁﬂcgfﬂ.

EO3

MACY1l 27(732) 20-SEP-76 13:54 PAGE 33

&n; ?i‘s‘. STK1 %ﬁ'éu n-; RTI ADDORESS ON THE STACK
HLT :RTI mss NOT EQUAL TO 81§
&m fggoen, STK2  ;CHECK "if PSW ON THE STACK
HL Em uo?“sm T0 200
&m RAND.C, STK3  ;CHECK THE DATA ON THE STACK
HL . m* egfu TO RAND.C
asc" mo.o. STKY ;cn: THE &m ON THE STACK
HL : STKY hot EQUAL TO RAND.D
&n; ??qo.n, STKS E%%..,"f wu ON THE STACK
HLT Esncs no* EQUAL TO RAND.A
gv RAND.B, STK® 5 &m ON THE STACK
n.? . 1STKE uo* EQUAL TO RAND.B
3‘7”1' o Pona ;aess’f-'ons"?vt STATUS (T-BIT)
3s: SCOPE
; B
En:sr 12?&% ISE _FSUB tm-xs n.onnugéamr INSTRUCTION)

TSTi2: g

18:

#EEEEEE

Séfm'ﬁm 1Pt fhe DaTa on e 51

;FLORTING SUBTRRCT ON THE R2 STRCK

.§57 E 0 !i%:m

TACK ADDRESS FOR TYPING

:? Tl? & POINTER
TACK POINTER NOT EQUAL TO #STRCKY
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©
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3

FAIIN

$58285R8RBEBRERIT

Bb B Bt P ot G0 Bt P ot P P Bat Pt Pt oo Pt Pod o o Pt Pt Pt P P Pmt Pt Bt s B o

O
e
e

-DBKEB-A
TES

026767

oor4g]
104000

026767

s

120 026767

00140
1
012716
000002

104400

T 12:

B

KELIF (PDP-1

173646

173636

oo
004716
173872
173536
173526
173506
173476

00Si40

11
EXERCI

SE FSUB

173612

173602

173524

173514

173504

173474

173464

FIS) EXERCISER.
R2

CHP
BEQ
HLT

et
BR

MOV
cHP

5
g
2
cHP
BEQ
HLT
cHP
BEQ
HLT

cP

BE
HL

FO3

MACY1l 27(732) 20-SEP-76 13:54 PAGE 34
§SUB1, ANSI ;%T ANSWER
.44 : IF 0K

LEFT HALF OF ANSWER WRONG
§SUB2, ANS2  ;CHECK THE ANSKER
.4 : F 0K

iRI OF ANSWER WRONG
3s

TACKO, SAVSTK ST TYPING

SR 1 ST OO 0
i 5?1" "C'% FOULED UP
'13’ STKI  ;CHECK RTI ADDRESS ON THE STACK
) :RTI NOT EQUAL TO 81§
SSUBER, STK2  ;CHECK n-}' PSH ON THE STACK
R *BRANCH IF OK

:RTI PSW NOT EQUAL TO
RAND.C, STK3  ;CHECK DATA ON THE STACK
.4 ;M IF 0K

:STK3 NOT EQUAL TO RAND.C
n?qo.o, STKM  ;CHECK THE DATA ON THE STACK
3 ?rm"'cuo" * sgfm TO RAND.D
ngrqn.n, STKS  ;CHECK &m ON THE STACK
’ sgmsmm" * EQUAL TO RAND.A
n?qo.a. STKE  ;CHECK nc mm ON THE STRCK
’ sm uo¥ EQUAL TO RAND.B
838, (SP)  ;RESET THE STACK

sRESTORE THE STATUS (T-BIT)




DoxEBR- P11 > et 1. ! “’E"é&éx&‘s&&‘““L?‘“'

ERRRERRRERRERRERERRRERREEERRRE R R R R AR ERERR R RERRRR R RR R AR AR RRRR RS RRRE S

e e
= R B

ism (IB{SB 01376; im 173430
ih g{% %ﬁ? 1% 173416
iy S

1514 00S202 105767 173406

s BRI

1733%2

173342

L S e S N Y e T Ty e o e Y el ol ] )

EPEE A

7 e 1737

: TEST

MACY1l 27(732)

20-SEP-76 13:54 PAGE 35

ISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
l» RAND.C,RAND.D = ANSI,ANS2

i!llii!lll!illlliillll!llllilll.!lilli!l!l!l!!lilllilllllllllll!llllll{

130, A
: STACK #ox
TST13: MOV $STACKO, R3
ISR PC, PUSHR
NOP
FMUL+ R3
18: 23"’5' $PSW
SHULPS, fgu
BE .+
$PSW
23

A

83 83 CB3 TB33 B 783 783 TR32 24 TRy3E

q
-~

: T TACK POINTER

;gﬁ; g‘ 573 ON THE STACK

;FLOATING MULTIPLY ON THE R3 STACK
PROCESSOR STATUS

SNEK “f g&ﬂ %SS FOR TYPING

,STMK POINTER NOT EQUAL TO #STACKY

; SAVE STACK ADDRESS FOR TYPING
;CHECK THE STRCK POINTER

’

 8TACK POINTER FOULED UP

jCHECK THE RTI ADDRESS ON THE STACK
1 NOT EQUAL TO 818

CHECK THE PSW ON THE STACK

RTT PSH NoT EQUAL TO 200

%mﬂ? TR ON THE STRCK

TO RAND.C

%Cﬂnﬁ %Tﬂ ON THE STRCK
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Pil TEST 13: EXERCISE FMUL  R3
00S344 104000 HLT ;STK4 NOT EQUAL TO RAND.D
005346 026767 173246 173234 CMP  RAND.A, STKS  ;CHECK THE DATA ON THE STACK
002 104000 .0 187K6 Mot EQuAL
1 HL 1STKS NoT EQUAL TO RAND.A
767 173236 173224 CMP  RAND.B, STK6  ;CHECK THE DATA ON THE STACK
| B > Bl
1 HL ;5TKe NOT EQUAL TO RAND.B
0S: 00SH400 038, (SP)  ;RESET T
e G503 RT1 ' iRESTORE THE STATUS (T-BIT)
00SH00 104400 38:  SCOPE

§ I HHHHE HHHEEHHHHEHHHEEHEHHHEHEHHHEHHHHEHHHHEEHHHHEHHHEH
; TEST 14: R%RCISE FDIV (POP-11 FLORTING DIVIDE INSTRUCTION)
: e / RAND. z ANS2

BRANCH _IF OK
STACK POINTER NOT EQUAL TO #STRCKY

N m. ° 'm.o l.
: STACK #onm:s = RY
3 FEERRBEEN R EFF R R RS LE R R BN AR S SRR E PR R R PR RS BFBR AL E I TR B RSP R LS LI I E SRR F ¥
QoS40 012704  000GOM TSTI4: MOV #STACKD,RY :SET UP THE STACK POINTER
767 006166 JSR PG,  'PUSHR :PUT THE DATA ON THE STACK
DosH12  Oocug NOP
005414 FOIV+ R4 sFLOATING DIVIDE ON THE RY STACK
b 013767 173170 1S: MOV S . A
Mo Bier 175 v Re > 353" IZ0VE T ETack POINTER
7 173224 173156 C  SDIVPS, SPSW  :CHECK THE PROCESSOR STATUS
1 BE + : IF OK
HL *PSH NOT EQUAL TO SDIVPS
105767 17314 TSTB  $PSM :CHECK FOR ERROR
gﬁ 16‘6&733 28 s BRANCH % ERROR
2 0 1 MOV  #STACKY,SAVSTK ;SAVE PROPER STRCK ADDRESS FOR TYPING
W% 173548 P SAVSTK,'$5P 5&& THE' STACK POINTER \
. '
i

173166 173112 g; f%w. ANS1 %"ﬁ &w
HL sLEFT HALF OF ANSWER WRONG
173156 173102 % fg;‘va, ANS2 gctccx "if &w
HLT ;aamm HALF OF ANSWER WRONG
BR 3s
] &?3 30 173064 o E& el Sl ;3“4&‘%&‘?&“‘%&%‘"“
gﬁ ?8-.386 ' u.? 5g'T'ncx' s Psm?‘sn FOULED UP
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TEST IN:
{sua 005536 uafm' 005416 173034 gsm 'ia’.' STKI  ;CHECK ng RTI ADDRESS ON THE STACK
i i w ?&&% u.? ; fm&m EQUAL TO #1$
161 w?m 173112 17302y &m s%ven. STK2  ;CHECK “,',E PSW ON THE STACK
' ?84?-96 u.? ' 'RT1 NOT EQUAL TO 200
ua?m 173036 173014 &m R?qco.c, STK3  ;CHECK n; &nm ON THE STACK
w u.? ) !g'r"xa"':uo“ * EQUAL TO RAND.C
%@f 173026 173004 gEn; ngqo.o. STKN  ;CHECK THE &nm ON THE STACK
104000 HLT : grx'""q'cm" } EQUAL TO RAND.D
%ﬁ 173006 172774 gEn; R?qo.n, STKS  ;CHECK nlc DATA ON THE STACK
104000 HLT ‘ sa'mu 's'cm" T EQUAL TO RAND.A
%1’-73{ 172776  17276M g‘n; n?qo.a, STKE  ;CHECK nlc 82"‘ ON THE STACK
HLT - sim:uor EQUAL TO RAND.B
012716 0OSEND MOV 838, (SP)  ;RESET THE STRCK
RTI :RESTORE THE STATUS (T-BIT)
104400 38: SCOPE
ummmumnmummn EREEELFEBLEIL P LR IR RS RES
s TEST 15 xss %16 FLOATING RDD INSTRUCTION)
i 1 : #o LS
1 §n&um&m5mu&mn&mmu 1332123223122 22 2322

TST1S: MOV #STACKO, RS ;SET UP_THE STRCK_POINTER
JSR PC, PUSHR  ;PUT THE DATA ON THE STACK

NOP

FRDD+ RS ;FLOATING RDD ON THE RS STACK
18: n"gvv ws ;% g STATUS

CHP snbops : n-s mgg&"'?r'am

BE s BRANCH IF 0K

HL :PSW NOT EQUAL TO SADDPS

Sl o BRI B
MOV lSTﬂC&‘I,%Q,YSTK i cxmtg& %%SS FOR TYPING
¢ Sew R Deney

3

STRCK POINTER NOT EQUAL TO SSTRCKY
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1663

28
00S7%2
005754
=
005774
R

ll‘fl

> ->
- -

5 B

..8-

TEST 1S:

BT

Btadi
104000

KELIF (PEEA&&SF)_&ERC%R.

172676

172666

172700

172622

172576

172566

172546

172536

006100

172652

172642

172704
172624

172574

172564

172554

172544

172534

172524

es:

80
HLT

0

HLT

JO3

MACY1l 27(732)

$ADD1, ANSI
.H
$ADD2, ANS2
. ¥

35

#STACKOD, SAVSTK
SAVSTK, $SP

.D, STKY

STKS

.B, STKb

(SP)

20-SEP-76 13:54 PAGE 38

IERBNCH TF Ok
ILEFT HALF OF ANSWER WRONG
CHECK. THE ANSIER
RIGHT HALF OF ANSWER WRONG

;SAVE STACK ADDRESS FOR TYPING
; CHECK TI'? g}ﬂ(ﬂ( POINTER
’

; I
:STACK POINTER FOULED UP
:CHECK THE RTI ADDRESS ON THE STACK
E%‘Cﬂ 'if 0K
:RTI ADDRESS NOT EQUAL TO 1S
s CHECK PSH ON THE STACK
*BRANCH IF OK
sRTI PSW NOT EQUAL TO 200
sCHECK THE DATA ON THE STACK
*BRANCH IF OK
:STK3 NOT EQUAL TO RAND.C
sCHECK THE DATAR ON THE STACK
B0t EQLAL
TK4 NOT E T0 RAND.D
sCHECK THE DATA ON THE STACK
: BRANCH ;r 0K
:STKS NOT EQUAL TO RAND.A
CHECK nf %m ON THE STRCK

; BRANCH
:STKb NOT EQUAL TO RAND.B

;RESET THE STRCK
;RESTORE THE STATUS (T-BIT)
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KE11F (PDP-11 FIS) EXERCISER. MARCYll 27(732) 20-SEP-76 13:54 PAGE 39
EQEACISE FsSue égi

172446

172436

17i%
006116
172370
172334

172324

172470
172456

172512
172432
172412
172402
172442
172362
172332
172322

172312

172302

3 SRR I I I I 00 0 0 000 00 30006 00 00 00 0000 00 0006 30 0 3000 0 0 0030 36 06 30 00 3600 0000 00 0 0 0 26 30 30

sTEST 16; ISE (PDP-11 FLORTING SUBTRACT INSTRUCTION)
T g G it o) Ll

!!!l!l*llllllilll*illl!llll!i!!l***lli!!!!l*i!il*l!*!*i*lili*!!&i*!l!&i
TST16: MOV $STACKO, SP gﬁ]r’ &P THE_STACK_POINTER
PC, HE

JSR DATA ON THE STACK
NOP '
FSUB+ SP :FLOATING SUBTRACT ON THE SP STACK
18: MOV awPs,  SPSW SAVE PROCESSOR STATUS
cp §sp snve THE STACK POINTER
&m s“stnps. §PSW  ;CHECK nIE &nocesson STATUS
u.? . '%' 'uomr EQUAL TO SSUBPS
TSTB  $PSW :CHECK FOR ERROR
BMI 28 :BRANCH IF ERROR
MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
snvsm '$sP %c&nf &ncx POINTER
eeg L44 93
:STACK POINTER NOT EQUAL TO #STACKY
MP §SUB1, ANS1  ;CHECK ANSWER
Q ] :%cu"rf 0K
HLT LEFT HALF OF ANSWER WRONG
CMP §SUB2, ANS2  ;CHECK THE ANSWER
BEQ L+ : IF
HLT sRIGHT HALF OF ANSWER WRONG

g(p ‘gsm, -(SP)  ;RESTORE THE STACK

;SAVE PROPER STACK ADDRESS FOR TYPING
(P SAVSTK, S CHECK THE STACK POINTER

BEQ - *BRANCH I

HLT :STACK POINTER FOULED UP

CMP 81§ STKI  ;CHECK RTI ADDRESS ON THE STACK
BEQ iy . :gmcunxf 0K

HLT iRTI ADDRESS NOT EQUAL TO 1S

cHP SSUBER, STK2  ;CHECK Tlis &%ﬂ ON THE STRCK

BEQ .44 ; BRANCH

HLT ;RYI PSW NOT EQUAL TO 200
cMP RAND.C, STK3  ; &Tﬂ ON THE STACK
BEQ .44 3

HLT ;STK3 NOT EQUAL TO RAND.C
cHP RAND.D, STK4  ;CHECK THE DRTR ON THE STACK




LO3

MAINDEC-11-DBKEB-R KE1IF (PDP-11 FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE 40
DBKEBR.PLI TEST 16: EXERCISE FSUB SP

1764 006304 001401 BEQ .44 :BRANCH IF OK
{;g 006306 104000 HLT :STKY NOT EQUAL TO RAND.D
{757 008310 02?757 172304 172272 gEm Rmo.n. STKS  ;CHECK THE DATA ON THE STACK
{% M M HL ’ g'r"x's'”uo* E%ﬂ. TO RAND.A
1771 006322 026767 172274 172262 CMP RAND.B, STK6  ;CHECK THE DATA ON THE STACK
ggg 001401 BEQ .44 :BRANCH IF OK
104000 HLT :STK6 NOT EQUAL TO RAND.B
12716 006342 MOV 3% (SP)
% RTI ' ;Rzggons"f'ré STATUS (T-BIT)
006342 104400 38: SCOPE

3 S0 3036 3036 3636 36 36 30 36 3606 36 90 30 30 366 03636 36 36 36 36 3606 06 00 3630 036 36 36 36 36 36 06 300 366 3636 3636 36 36 36 36 36 90 309000 30 30 036 3636 36 30 36 36 36 30

ERRFEE S RRRRNNAR

:TEST 17; EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
; RAND.A,RAND.B * RAND.C,RAND.D = ANSI,ANS2
STACK #oxmg = RO
!!*li!!*ii*l*&i*!&!&i!&!i!il!i*illi!*!llilili*l!il&!!li!lll&!lllll!iili
006344 012700 000604 TST17: MOV #STACKD, RO :SET UP THE STACK POINTER
006350 004767 005224 JSR PC, PUSHR ;PUT THE DATA ON THE STACK
1790 006354 000240 NOP
{79 006356 075020 FMUL+ RO :FLOATING MULTIPLY ON THE RO STACK
1793 006360 013767 177776 172226 1S: MOV 8PS, SPSW  ;SAVE PROCESSOR STATUS
1794 006366 010067 172224 MOV RO §SP :SAVE THE STACK POINTER
1795 006372 026767 172252 172214 CMP SMULPS, SPSW  ;CHECK THE PROCESSOR STATUS
1795 006400 001401 BEQ 44 :BRANCH IF OK
17733 006402 104000 HLT :PSW NOT EQUAL TO SMULPS
1799 0OEM0M 105767 172204 TSTB  $PSW sCHECK FOR ERROR
iap 006410 100423 BMI 28 *BRANCH IF ERROR
1 006412 012767 000610 172250 MOV $STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
{g 20 oer;;gi 172244 172170 ge"a’ snvsrx '§SP s CHECK "x‘ STACK POINTER
iaus %ﬁ‘.‘% %«m HLT sar' l'mx"'mpoxmﬂn NOT EQUAL TO ¥STACKY
1 0064 767 172214 172150 CMP SMUL1, ANSI  ;CHECK THE ANSWER
1808 1401 BE .44 sBRANCH IF OK
18?3 1 HL iLEFT HALF OF ANSWER WRONG
ieil DOEY4Y ual,m 172204 172140 grev w.a” , ANS2  ;CHECK THE ANSKER
igiu %‘u’% i HL : 53'1"@1" '9' 'n-&.r OF ANSWER WRONG
Hz 006456 0004S1 BR 3s
1817 012767 172202 28: MOV $STACKD, SAVSTK ACK ADDRESS FOR TYPING
1818 % 026767 0192“19: 172122 CMP SAVSTK, ' §SP x ms STACK POINTER
1819 006474 001401 BEQ L44 amcu IF OK




bR e e R R T

Pt Bt Bt Pt Pt Pt Bt Pt Bt Pt Pt Pt Prons P Pt Pt ot Prnt ot s Pt o P Pt P o Pt Pt Pt Pt Pt Pt ot (=8 Pt Pt s Pt P et Pt Pt P Pt Pt Pt Pt Pt Pt Pa

MAINDEC-11-DBKEB-A
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MEENER

=
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=

KEUF (P

006360
172140
172074
172064
172044

172034

000604
004764

171794

192604

TSTe0: MOV
JSR

171766 1S§:

MO3
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sSTACK POINTER FOULED UP
'13’ STKL  ;CHECK THE RTI ADDRESS ON THE STACK
i ;E A"Soo&ssg“ NOT EQUAL TO #18
SMULER, STK2  ;CHECK n? PSW ON THE STACK
L+4 *BRANCH IF OK

_ sRTI PSW NOT EQUAL TO 200

RAND.C, STK3  ;CHECK n-; DATA ON THE STACK
.4 BRANCH

:STK3 NOT Eoum. TO RAND.C
RAND.D, STK4  ;CHECK THE DATA ON THE STACK
e :BRANCH IF OK

:STKY NOT EQUAL TO RAND.D
RAND.A, STKS  ;CHECK THE DATA ON THE STACK
44 :BRANCH IF OK

:STKS NOT EQUAL TO RAND.A
RAND.B, STKE  ;CHECK THE DATR ON THE STACK
.44 ;s BRANCH %F 0K

:STKe NOT EQUAL TO RAND.B

438, (SP) ;RESET THE STACK
sRESTORE THE STATUS (T-BIT)

?Eg#!;g!li!ili*ll*!!!*!!*l!l***!l!l*!l*l!l***ll*illil**l!iii!!!!iliiiii

EXERCISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION)
ANS1,ANS2

RAND.A,RAND.B 7/ RAND.C,RAND.D =
STACK POINTER = Rl
l!i!ll!l{lllil!lilill!&ll!l!!!!l!llli!!!l!ll’!!illiilli!llliilll*llli!!

$STACKO,R1 ;SET UP_THE STRCK POINTER
PC, PUSHR

sPUT TI'E DATR ON THE STACK

R1 -rn.onnuc DIVIDE ON THE R1 STACK
' gcps ;SR Pnocgsson sm'T‘LT:sR
s&ivps iﬁsu :2““&’?& P%cegg&a TATUS
O

; BRANCH I
;PSW NOT Em TO SDIVPS

gsu MCK F? F ERROR

SR ™ P S S ron e
.44 ;BRANCH IF OK
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SERRAREN RS
B3
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PO W e S e
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E
;

BT

MRINDEC-11-DBKEB-A
TEST

KELLF (PDP-11 FIS) EXERCISER.

0: EXERCISE FDIV Rl
104000 - HLT
%6787 171764 171710 -CMP

1401 BEQ

104000 HLT

171754 171700 CMP

BEQ

HLT

BR

% 171742 28§: MOV

7 171 g l?l&&s CHP

BEQ

HLT

7 006620 171632 CMP

1401 BEQ

104000 HLT

026767 171710 171622 CMP

00140 BEQ

1 HLT

026767 171634 171612 cMP

001401 BEQ

1 HLT

026767 171624 171602 CMP

C01401 BEQ

1 HLT

026767 171604 171572 CMP

001401 BEQ

104000 HLT

026767 171574 171562 CMP

001401 BEQ

104000 HLT

012716 007042 MOV

RTI
104400 38: SCOPE

NO3.

MACY1l 27(732) 20-SEP-76 13:54 PAGE 42

;STACK POINTER NOT EQUAL TO #STACKY
$DIVl, ANSL ;CHECK THE RANSWER
. sBRANCH _IF OK
sLEFT HALF OF ANSWER WRONG
$DIve, ANS2  ;CHECK THE ANSWER
.4 sBRANCH IF 0K
sRIGHT HALF OF ANSWER WRONG
3%

lSTR?KO.SFWSTK gRVE STACK ADDRESS FOR TYPING
SAVSTK, $SP HECK T STRCK OINTER

:BRANCH I
s STACK POINTER FOULED UP
'13' STKI  ;CHECK n; RTI ADDRESS ON THE STACK
3 RTI nnonsss NOT EQUAL TO %18
SDIVER, STK2  ;CHECK n-z PSW ON THE STACK
44 :BRANCH IF OK
:RTI Psu NOT EQUAL TO 200
RAND.C, STK3  ;CHECK THE DATA ON THE STACK
p'ch *BRANCH IF OK
:STK3 NOT EQUAL TO RAND.C
RAND.D, STK4  ;CHECK THE DATA ON THE STACK
e - $BRANCH IF OK
~ $STKY NOT EQUAL TO RAND.D
nﬁ‘m.n, STKS  ;CHECK THE omn ON THE STACK
| sncs uo% EQUAL TO RAND.A
RAND.B, STKE  ;CHECK THE DATA ON THE STACK
.44 sBRANCH IF OK
:STKb NOT EQUAL TO RAND.B

838, (SP) ;RESET THE STARC
;RESTORE THE STRTUS (T-BIT)
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&

171420

171374

171364

171526
171514

171
171%
171450

171440

171
171

171372
171362
171352

171342

; BEERREREEHHHE R R H R R SRR R R RS RS
TEST 21 R§ISE &0 (PDP-16 FLORTIW INSTRUCTION)

smcx bom
lillllll!llllQl!!!!ll!ll!lli!illli*“l!MI!!H'I!!!!IH!!{H'!!!!!l!l!!i

TST2l: MOV 8STRCKO,R2 ;SET UP THE STACK POINTER
JSR PC, PUSHR  ;PUT THE DATA ON THE STACK

NOP
FRDD+ R2 ;FLORTING RDD ON THE R2 STRCK

" ¥ E.E EYEG.

HL M'I’ :oum. TO SADOPS

LI . s%‘i‘éf?? ERROR

8STACKY,SAVSTK PROPER_STACK RDDRESS FOR TYPING
SRVSTK, SSP ;S‘WEK RCK POINTER

 OTACK POINTER NOT EQUAL TO $STACKY
SADDI, ANS!  ;CHECK THE ANSKER
. ,%Q'Inis 0K

PLEFT HALF OF ANSWER WRONG

sgqooa. ANS2
. :E%f'm OF ANSWER WRONG

3s
8STACKD 1
SAVSTK, ?sags

il
-~

$SAVE ST FoR_TYPING

3 :gmcu Psmigen FOULED UP

’us, st f CHECK THE RTI ADDRESS ON THE STACK
sRTI NOT EQUAL TO 81$

SADDER, STK2 n; PSH ON THE STACK

: E’“’%. m?‘sm T0 200

RAND.C, STK3  ;CHECK THE DATA ON THE STACK

i $8TK3 uo* EQUAL TO RAND.C

W.D. STK4 : §CK ﬂﬁ &TR ON THE STARCK

83 83 283 783 T8Iz B ERY ZRY IR




MAINDEC-11-DBKEB-R
DBKEBR

P11l TEST al:

l;;; 007246 104000

."g
=y

:

3

i<

:

e |
i

l

g &

%mwpn.—”"“h”gphh”—hhh”a
oo fn
$E SRR E S8 2 SERREREBES
=
”ﬁ
~

St Ewme

[
T

ARt
--‘-‘--8

N RN
-1 1
oot

b

s B2 Pt ==

A

e

KELLF (

171334
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-11 F1S) EXERCISER. MACYLl 27(732)
FADD R2
HLT :STKY NOT EQUAL TO RAND.D
&m ngrqo.a. STKS  ;CHECK THE g‘am ON ‘THE STACK
HL j gt"xs:uo* EQUAL TO RAND.A
CMP  RAND.B, STKE  ;CHECK THE DATA ON THE STACK
BEQ .4 ; % 0K
HLT :STK6 NOT EQUAL TO RAND.B
MOV 838, (SP)  ;RESET THE STACK
RTI :RESTORE THE STATUS (T-BIT)
-~ 38:  SCOPE
?Esr az x&m (POP-11 n.onnuc""mcr INSTRUCTION)
7 T e m%‘ (RO = ANST Anas
s & ERRERRREREE
el T A
?g;ao 3 :FLOATING SUBTRACT ON THE R3 STACK
- ﬁ 23“' g.?' '%ﬂi STRACK %1}1%:
&m sgtqms $PSW : mocessoa STATUS
u.? ] : nor eounl. TO $SUBPS
iR R
MOV 8STACKY, SAVSTK nuc nooasss FOR TYPING
il v
H 1 NOT EQUAL TO 8STACKY
CHP  SSUBI, ANS1I  ;CHECK
asg 4 :BRANCH 1 g
H :LEFT mur ANSKER WRONG
CP  SSUB2, ANS2  ;CHECK
E s a gﬁ 'E.r OF ANSHER WRONG
BR 3s
2s8: MOV #STACKD, SAVSTK STACK TYPING
B EROET B R
W :STACK POINTER FOULED UP




2% Bay Bes

5

2

=

BB RS

KELIF (POP-11 FIS)
ae: EXERCISE

007320

171170

1711M

171124

171104

171074

DO4

EXERCISER. MACY1l 27(732)
FSUB R3
171132 CHP 81§, STKI
BEQ .4
HLT
171122 CMP  SSUBER, STK2
BE .44
HL
171112 CMP  RAND.C, STK3
BEQ o
HLT
171102 CMP  RAND.D, STKY
BE 4
HL
171072 CMP  RAND.R, STKS
BEQ '
HLT
171062 CNP  RAND.B, STKb
E .ﬂ
HL
MOV 838, (SP)
RTI
3%: .. SCOPE
'TEST 23: " %
: SThek BOT
TST23: ACKOD, R4
NOP
FMUL+ RY
171026 18: m #PS, E
171014 cHP sMiLPS,
BE .4
HL
1518
BMI gsa

£833

20-SEP-76 13:54 PAGE 45

; CHECK TI? RTI ADDRESS ON THE STACK

sRTI NOT EQUAL TO 81§
s CHECK : PSW ON THE STACK
:RTI uo?“soum. T0 200

; CHECK r»" Q&m ON THE STACK
55'7:(3" ' :uo” * EQUAL TO RAND.C

s CHECK nf &m ON THE STACK
;87K Nt

:STKY NOT EQUAL TO RAND.D
sCHECK THE DATA ON THE STACK
;m¥ 0K

:STKS NOT EQUAL TO RAND.A

3 CHECK m‘; g(am ON THE STACK
Egrxs'" :uo' * EQUAL TO RAND.B

i RESTORE THE STATUS (T-8IT)

ISE FMUL (POP-11 FLOATING MULTIPLY INSTRUCTION)
: ﬁuqm.c.m. = ANS1,ANS2

##
;SET STACK _POINTER

;%T gz%m ON THE STACK

;FLOATING MULTIPLY ON THE RY STRCK

BT,
NOT Ed“ll TO SMULPS
S EHANCH T ERROR

; mrg&ncgomss FOR TYPING

; STRCK P&INTER NOT EQUAL TO SSTRCKY
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11-DBKEB-A

TEST 23:
i
104000

7
s
|

0004S1

i

g

104000

B
104000
B
s

B0500e

104400

KELIF (szihéIEES}HEEERCLEER.

171014

171004

i

007560
170740
170674
170664
170644
170634

010002

170750

170740

{70022
170672
170662
170652
170642
170632

170622

cMP
BEQ
HLT

EO4

MACY1l 27(732)

SMULL, ANSI
.+

20-SEP-76 13:54 PAGE 46

;CHECK THE ANSWER
sBRANCH IF OK
sLEFT HALF OF ANSWER WRONG

A

;snv& r? gg FOR TYPING
; INTER
:BRANCH I 3«
:STACK POINTER FOULED UP
3 CHECK RTI ADDRESS ON THE STACK
:RTI sgx NOT EQUAL TO #i$

PSW ON THE STRCK

e o e o
;SHENCHTHF EQTR ON THE STARCK

sSTK3 NOT EQUAL TO RAND.C
;SHE THF BQTR ON THE STRCK
s STKY NO% EQUAL TO RAND.D

ol & o mon

,CHECK TR ON THE STRCK

g§§E°=o¥ E TO RANC.B
iRESTORE THE STATUS (T-8IT)
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SRS —

DBKEBR EXERCISE FDIV
gis llIll!ll!!Hlll!llil!!l"“l!!l"l“l“"lii!Ili'l!!“I!!!lill!!!i!!ll!!
{ § TEST aq% "E'x'i?gli Rg%vc(%% n%}wvm INSTRUCTION)
3 s ’
gi‘% l!!l!““l“l:gig{Hll“!ﬂ"l!!il“!“l!ﬂ"“%ﬂH“!"lillil"!ﬂ
§§§ SIS Oo%El s R Fem RO ¥re BaTA O THe  STRCK
gg 81l Oreca RS ;FLOATING DIVIOE ON THE RS STACK
iua oim 18: % J4PS : mocg;soa STATUS
Sg"n’ gi : oHp 'si!'ws :%n{'& Mmgms
gig 10042 2 ;g',%“, EQUAL TO SDIVPS
1 1 $PSW sCHECK FOR ERROR
}ss 100S0 100M23 25 :BRANCH IF ERROR
éng 81 8STACKY, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
158 01 SAVSTK :CHECK THE STRCK POINTER
gi Si p gr"nut"mpam%n NOT EQUAL TO SSTACKY
162 01 SDIVI, ANSI .%uc ANSKER
gig §f§ij§ - :LEFT r:ui % ANSKHER WRONG
1% paio R W GRS e
ig 10114 :RIGHT HALF OF ANSWER WRONG
gn 010116 3s
7 - SIS0 ™ RN, ST
gi;z 8181 grumm%m?z‘n FOULED UP
i" §{oi~n ug, STKIL  ;cHECK nf RTI ADDRESS ON THE STACK
giﬁ 1 13 ‘ EW NOT EQUAL TO #1S
181 0101 SDIVER, STK2  ;CHECK THE PSW ON THE STRCK
gié §i§i§ s ;m“?n?“em T0 200
ias omxg; ngqo.c. STK3  ;CHECK THE DATA ON THE STACK
Eig Biﬂfﬂ ; .grxa""m” * s&‘u TO RAND.C
189 010176 RAND.D, STK4  ;CHECK THE DATA ON THE STACK
2190 010204 4 sBRANCH IF OK




GO4
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2191 010206 104000 :STKY NOT EQUAL TO RAND.D
gig Bf& 8?337 170404 170372 85 mo.n. STKS K rr; &m ON THE STACK
i 010220 HLT | srxs NOT EQUAL TO RAND.A
13 oi ﬂ'ﬁ‘f"” 170374 170362 gg quo.a. STKE  ;CHECK THE om ON THE STACK
8 % 0-43% HLT : Erx”"s'cno” * EQUAL TO RAND.B
% malo 868365 . R‘T”I' - - ol %ﬁ'oaﬁrf g%ws (T-BIT)
g2 010242 104400 3s: SCOPE -
= uiuum&nnuumumunHniummum}umniuuuuu
% s TEST as R%aaxse FADD (PW-16 n.onuu‘c'ggo INSTRUCTION)
%ig “““&Wmh 638 38 36 36 36 38 36 3 36 3 6 3 3 3 36 36 3% 38 36 3 36 96 96 3 36 3 3 3 36 36 3 3% 36 36 3 36 36 3 3 3 3 3 3 % 3 3 3 % % %
gg oies es oo TTeS: MR RIDBgm  iBGT The DATA ON THE ST
16 010254 000240 NOP
aagy 010256 (075006 FADD+ SP :FLOATING ADD ON THE SP STACK
Didsee Dije; 17pokg l7oses is: OV BPS. E3Y  iZAVE THE STack POINTER
2221 0Ol 7 170332 170314 cMP  SabOPS, SPSW  ;CHECK w:mcsssoasmm
g §1§ 1 BEQ .44 Qm IF 0K
1 1 HLT :PSW NOT EQUAL TO SADDPS
£ IEE BPOEY SR A
S BT MRR R B ERUET ERHRLGR
5230 0l 01& BEQ L IF OK
ﬂ 10330 1 HLT :STRCK POINTER NOT EQUAL TO $STACKY
gﬁiggrmm 170250 &n; fggox. ANS : wnﬁ&w
1 1 HLT ;LEFT“IICIH.F" OF ANSWER WRONG
£ pmm my e ee g e e jgeons gee
10354 104000 HLT :RIGHT HALF OF ANSWER WRONG
g i % grnv 5;59). ~(SP)  ;RESTORE THE STACK
IS M MR PR % B B B LML o e
2246 010376 001401 BEQ L4 sBRANCH IF OK
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7 010400 104000 HLT :STACK POINTER FOULED UP
ﬁimﬁ ueml 7 010260 170170 &m '3,3’ STKI  ;CHECK THE RTI ADDRESS ON THE STACK
i;v1e 104000 u_.? ; LRI RTT ADORESS NOT EQUAL TO 81
§i§ oesl.m 170216 170160 % snooe“ R, STK2  ;CHECK n; PSH ON THE STACK
1 ‘;’8-.?36 HLT 3 ;ﬂx" |=»sa|CI uo?‘sm 10 200
1 7 170172 170150 cMP RAND.C, STK3  ;CHECK TA ON THE STACK
§1§§ 08141 g ;%a‘? o
1 1 HLT :STK3 NOT EQUAL TO RAND.C
10440 %gr 170162 170140 cHP RAND.D, STK4  ;CHECK n? DATA ON THE STACK
10446 001401 BEQ .44 : BRANCH # 0K
10450 1 T :STKY NOT EQUAL TO RAND.D
?ﬁ % 7 170142 170130 grEp agtqo.n. STKS  ;CHECK THE mm ON THE STACK
1 m-mﬁ u? y g'"'cuo" { EQUAL TO RAND.A
§i§9z' : ? 170132 170120 &m agrqo.s. STKE  ;CHECK n-li; &(m ON THE STACK
10874 1 n? ’ :STKB uo* EQUAL TO RAND.B
2273 010476 012716 010504 MOV 838, (SP)  ;RESET THE STACK
aa%“vs 010502 000002 RTI :RESTORE THE smws (T-BIT)
g;; 010504 104400 38: SCOPE
% mum&umm ERUEREBEBEDRF LR TR B EEEY
% s TEST as- xss m%a ‘%16 n.oauwmr INSTRUCTION)
E smcx #o
g ;“WWI&M FEELHBEF AR ERBVEFLHEE
gxgg &1“ 000604 TST26: MOV $STACKD, RO sSET UP STACK POINTER
g 1051 767 003062 JSR PC, PUSHR ;PUT THE DATR ON THE STACK
2288 01 NOP
g 01 %‘1‘3 FSUB+ RO :FLOATING SUBTRACT ON THE RO STACK
1 13767 1% 170064 1$: MOV awps, SPSu
1 10067 | MOV RO §SP ;
1 ..’3’ 170100 1700S2 cHP §s(BPs, $PSW ; mocesson STATUS
1 1 BE , ¥4 .
1 wmﬁ HL : nor :aum. T0 SSUBPS
10546 105767 170042 TSTB  $PSW cx roa
81 1% BMI 2§ %
1 7 1 MOV T ™ ACK SS FOR TYPING
il A mm;s,au S
2302 010570 001401 BEQ L4




mxgc-u-oaa:a-f
P11 T

EECERERE

s

—

t
Q
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¢
4

N
N

ﬁ?ﬁiﬁﬁ%@%ﬁmmﬁ

010s72
b
1
§1
10614
10616
010620
g3
010636
010640
Si
010852
Oiw
25
s
iz
i
e
010722
g
010734

010736
010742

010744

P
I

B B

026767
026767

026767
001401
104000

01adt
104000

767
1401
104000

012716
000002

104400

170042

170032

170054

010se2
167766
167732
167722
167702
167672

010744

170006

167776

!
16

167730

167720

167710

167700

167670

167660

EST ES:KENF (Png-E-g 25) EXERQ - 'R

HLT
CMP

it

104

MACY1l 27(732) 20-SEP-76 13:54 PAGE SO

;STRCK POINTER NOT EQUAL TO #STACKY
$SUBL, ANSI ; CHECK Tl-f ANSKWER
.Y s I %
HALF OF ANSWER WRONG
$SUB2, ANS2  ;CHECK Tl? ANSKER
.+ ;mﬂ IF 0K
sRIGHT HALF OF ANSWER WRONG

33
Shefi 57 IBEbCTE ST ROINTER

STNKPOINTERFG.I.EDIP
’ STK1 ;CHECK THE RTI ADDRESS ON THE STRCK
sBRANCH IF OK
sRTI ADDRESS NOT EQUAL TO #1S
SSUBER, STK2  ;CHECK THE PSW ON THE STACK
+4 EUNCHI ?(
TI PSW NOT EQUAL TO 200

RAND.C, STK3  ;CHECK THE oam ON THE STACK
.4 : *

;g'r"xamm” EQUAL TO RAND.C
RAND.D, STK4  ;CHECK THE DATA ON THE STACK
.44 amucu* 0K

:STKY NOT EQUAL TO RAND.D
agrqo.n. STKS  ;CHECK TA ON THE STACK
) :STKS uo% EQUAL TO RAND.A
RAND.B, STK&E  ;CHECK THE DATA ON THE STACK
.4 : F OK

iS1ke ot
;STKE NOT EQUAL TO RAND.B

838, (SP) ;RESET THE STACK
;RESTORE THE STATUS (T-BIT)
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e RSO B2
SR

00 000 000 000 OO0
e B [ e = B Bosn ot B e e B2 bt Gt st
[ Ty [y Bt B Bomd P b B B3 b
&5 8ER B=: RS 8

3 SETETEIE 000636 300 T 0 0030 06 30 30 003030 00 T 0 00 06 0036 30 06 00 0000 36 30 00 00 036 30 36 00 3030 36 30 36 00 30 00 6 36 30 36 00 0 0 0 30 00 00 00 0 0 00 00 0

s TEST ar exsncrse FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
’ m c’m D m 'm
; smcx POIN
!ll!!!!llll!il!!llli!ll!l!i!l!lll!i!ll!l!l!!!!ll!lllili!!!lilllil!ll!*l
012701 000BOY 1ST27: MOV 8STACKO,R1 sSET UP THE STACK POINTER
008767 002622 JSR PC, PUSHR ;PUT THE DATA ON THE STACK
000240 NOP
075021 FMUL+ Rl :FLOATING MULTIPLY ON THE Rl STACK
01375; izms 167624 18: % S:PS SPSW  ;SAVE m lgg?rus
352527 15;33 167612 CHP SMOLPS, 23& éf:"& THE mcesson' 'gmus
001401 BEQ L4 ;%m- IF 0K
04000 HLT sPSW NOT EQUAL TO SMULPS
105767 167602 ISTB  $PSW s CHECK FOR
BMI 28 :BRANCH IF
Y4 10 16 MOV TACKY, SAVSTK FOR TYP
7 Tovess fe7ede bP  SAveTkger :3&'& sracx - .
001401 BEQ .44 : BRANCH
104000 HLT s STACK POINTER NOT EQUAL TO #STACKY
026767 167612 167546 CMP SMULI, ANS1  ;CHECK THE ANSKER
00140 BE L +4 :BRANCH IF OK
1 HL :LEFT HALF OF ANSWER WRONG
026767 167602 167536 CMP SMUL2, ANS2  ;CHECK THE ANSKER
1401 BEQ 4 m
1”3-0000 HLT u&.r OF ANSKER WRONG
000451 BR 3s
%m; w ignou 2s: MOV mngf(o.%ysm ;snvgx smcxﬂm Iron TYPING
1401 - &'6 s.w“ - ’%ncn"x? 0K .
104000 HLT :STACK POINTER FOULED UP
mf 010762 167470 % og, STKI  ;CHECK THE RTI RDDRESS ON THE STACK
104000 HLT 4 Er' "1" 'mokmsg“ NOT EQUAL TO #1S
nal.m 167536 167460 Ecrr sr:.qu.m, STK2  ;CHECK “x? PSW ON THE STACK
‘&386 HL 3 ;E“?‘S& uo?“sm 10 200
026767 167472 167450 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK
% | BE .4 : BRANCH } 0K
1 HL :STK3 NOT EQUAL TO RAND.C
026767 167462 167440 CMP RAND.D, STKY  ;CHECK THE DATR ON THE STACK
001401 BEQ 4 :BRANCH IF OK




o R

SIS 2 i e e b

011150

104000
B
1

767
I8
81%15

104400

167442

167432

011204

012702 000604

004767

gz
S
104000
18
i

1401
04000

1
001agt
104000

026767
001401
104000
000451

12767

767
001
!

167430

167420

167364
167352

167406
167326
167306

167276

167340
167260

KO4

EST 27:KEUF (PE;E&AI&SEHFLXER%?ER. MACY1l 27(732) 20-SEP-76 13:54 PAGE S2

HLT sSTKY NOT EQUAL TO RAND.D
MP RAND.R, STKS sCHECK T TA ON THE STARCK
? ' N ;%ﬂ if &

HL ;STKS NOT EQUAL TO RAND.A

CMP Rﬁ'ﬂ.a, STKe ;CHECK THE DATA ON THE STACK

BEQ ; BRANCH *F 0K
HLT ;STK6 NOT EQUAL TO RAND.B

MOV 838, (SP)  ;RESET ACK
RTI 5R£§oa£"$|? STATUS (T-BIT)

38: SCOPE

3 FREEFPEFRE SR L EF RS SR F S P RE R AR ED R ER SRR R LR L L LS ISR BB PP LS B RS SRR R4
:TEST 30; m%acxss FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION)

: RAND.A B 7 .C,RAND.D = ANS1,ANS2

: STACK POINTER = R2
3 BUFXRFFRBEI PR BELRUF R SERF SRR R BB R R LR B R R RIS SR LA FE R L P F LS AT U A FL AR H S

TST30: MOV #STACKO, R2 ;SET UP THE STRCK_POINTER
JSR PC, PUSHR ;PUT THE DATA ON THE STACK

NOP

FDIV+ R2 :FLOATING DIVIDE ON THE R2 STACK
18: MOV 3PS, SPSW  ;SAVE PROCESSOR STATUS

t  SOtes, 8PSM  GHECK THE PROCESSOR STATUS

BEQ g E%ucu 'f 0K

I
HLT ;PSW NOT EQUAL TO SDIVPS

+
I {ERANCH 1 ERROR

MOV #STACKY ™ ; PROPER STACK SS FOR TYPING
CMP snvgﬁf. .?ggs : “f gfacx Po'xmugg
BEQ Y : IF
HLT :STACK POINTER NOT EQUAL TO #STACKY
$DIVI, ANS1  ;CHECK n-; ANSKER
BEQ L+ :BRANCH IF OK
HLT sLEFT HALF OF ANSWMER WRONG
§DIV2, ANS2  ;CHECK THE ANSWER
4 BRANCH IF OK
sRIGHT HALF OF ANSWER WRONG
3s

;SAVE STACK ADDRESS FOR TYPING
;CI‘ECK“ﬂiE aﬂCK POINTER

BEQ
HLT
BR

es: MOV #STACKO, SAVSTK
cMP SAVSTK, $SP
BE ; BRANC
HL ; STRCK POINTER FOULED UP

! .
T




MAINDEC-11-DBKEB-A
DBKEBA.P11 TEST 30:

gybl

o!

78

B3RSRHTER SRS

2
=

B R

Bt o g — =
[ L [

= 55 S5 Y8 pEe

85 &

[ = Boms frs frme s b—s s

114
114

11
11

11456
11460

11478

011474

B s Pots e Pt s [
(]
[y
A

[ el Sy = B s ot B
% %

R

Batagt
104000

767
1401
104000

026767

001401
104000

012716

104400

011222
167306
167232
167222
167202

167172

<

{67122

167130
167102

000610
167142

EXERCISE FDIV

167230

167220

167210

167200

167170

167160

KELIF (PDP-11 FIS) EXERCISER.

12

CMP
BEQ
HLT

CMP
BEQ
HLT
CMP
BEQ
HLT
cMP
BEQ
HLT
CHP
BEQ
HLT
CHP
ROt
HL
MOV
RTI
SCOPE

LO4

MACY1l 27(732) 20-SEP-76 13:54 PAGE S3

8ls,
.4
SOIVER,
.44
RAND.C,
.44
RAND.D,
.44
RAND.R,
.4
RAND.B,
.

438,

STKI  ;CHECK "i? g}! ADDRESS ON THE STACK
sRT1 ADDRESS NOT EQUAL TO 1S
STK2  ;CHECK THE PSW ON THE STACK

:BRANCH IF OK

sRTI PSW NOT EQUAL TO 200
STK3  ;CHECK THE DATA ON THE STACK

s BRANCH *F 0K

:STK3 NOT EQUAL TO RAND.C
STK4  ;CHECK THE DATA ON THE STACK

:BRANCH IF OK

:STKY NOT EQUAL TO RAND.D
STKS  ;CHECK THE mm ON THE STACK

sn(s no¥ EQUAL TO RAND.A
STKE  ;CHECK ng &m ON THE STACK

: rxsm*emroma

(SP) ;RESET THE STRCK
sRESTORE THE STATUS (T-BIT)

3 SHHHEHHHHEEHEHHEEEEHHEREHHEEEHHEHEHHHHEHHHHEEHHHEOHHHEENHHEEE R
EXERCISE FRDD (PDP-lé Fng{NG ADD INSTRUCTION)

TEST 3l

RAND.A,RAND.B + RAND.C
STACK POINTER = R3

unummn!nlmuunimuuumumnmuuunumnuuni

TST31:

MOV
JSR

#STACKO,
PC,

R3
§PS,
Fios

+4

%>

8STACKY,
SAVSTK, SSP CI'E THE STACK POINTER
;BRANCH_IF

R3 ;SET UP _THE STRCK _POINTER
PUSHR  ;PUT THE DATA ON THE STACK

;FLOATING RDD ON THE R3 STACK

5 I3AE TiE STAGL Poinien.
, SPSW Ck THE PROCESSOR STATUS

amucu
PSHMTEMTOWS

!CI'ECK FOR ERROR

SAVSTK PROPER_STACK ADDRESS FOR TYPING

IF OK
;STRCK POINTER NOT EQUAL TO ¥STACKY
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R &

2
;

e
;

"

R

2o

B

e
164050
026767
001401
104000
000451

012767

i
104000
gy
104000
026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

B6Y 026767

00140
1
012716
000002

104400

167072

167062

167674
011462
167016
166772
166762
166742

166732

167046

167036

167100
167020

166770

166760

166750

166740

166730

166720

011704

R TPl 5L

CMP
BE
HL

CMP
BEQ

MO4

MACY1l 27(732) 20-SEP-76 13:54 PAGE 5S4

s;qnoox. ANS1 crccx THE ANSWER
’ LEFT I'II.; 8‘5 ANSWER WRONG
$ADD2, ANS2 cr:cx THE ANSWER
.44 n&.r

P RIGHT OF ANSWER WRONG
35

#STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING
SQXSTK, $SP s CHECK TIiE g}ﬂCK POINTER

s BRANCH
sSTACK POINTER FOULED UP
99‘, STKI  ;CHECK mf' RTI ADDRESS ON THE STACK
: RTI noon:ss NOT EQUAL TO $1§
$ADDER, STK2  ;CHECK THE PSW ON THE STACK
.44 :BRANCH IF OK
:RTI PSW NOT EQUAL TO 200
RAND.C, STK3  ;CHECK THE DRTA ON THE STACK
.44 :BRANCH IF OK
:STK3 NOT EQUAL TO RAND.C
ngqm.o, STK4  ;CHECK THE onm ON THE STACK
’ smc uo¥ EQUAL TO RAND.D
RAND.A, STKS  ;CHECK THE DATA ON THE STACK
.4 BRRNCH IF OK
:STKS NOT souu. T0 RAND.A
RAND.B, STKb  ;CHECK THE DATA ON THE STACK
.4 s BRANCH *F (14
:STK6 NOT EQUAL TO RAND.B

438, (SP) ;RESET THE STRCK
;RESTORE THE STATUS (T-BIT)
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NO"NLEWNe-
00 000 000 000 00O

FRERFR
Pttt  puaduafet peadeaua  puadeafus  Puapa

88

000240
075014
013767

026767

111

026767
001401

NO4.

KEllF (PDP-11 FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE S5
EXERCISE FSUB RY

000610
166702

166642

Teees
011722
166566
166532

166522

166664
166652

166706

166626

166606

166576

166640
166560

166530

166520

166510

166500

§ IR IR I I R AR AR %
s TEST 32: EXERCISE FSUB (PDP-11 FLORTING SUBTRACT INSTRUCTION)

; §?ﬁ€&“p§?ﬁ?gs - RAND.C,RAND.D = ANS1,ANS2
-llil!i&iiiii{ii!iiiiliiii!&lii!liiii{i&}i&i&l&!{&ii!&i&il&ilili§§§§§§§§

TST32: MoV #STACKO, RY ;gUT ¥P Tgs ZTRCK POINTER

JSR PC, 'PUSHR  ;PUT THE DATA ON THE STACK

NOP

FSuB+ R4 ;FLOARTING SUBTRACT ON THE R4 STACK
1S: MOV J#PS, SPSW ; SAVE PROCESSOR STATUS

MOV R4 $SP sSAVE THE STACK POINTER

SEP $S(BPS, SPSW s CHECK THF PROCESSOR STATUS

Q .44 ;BRANCH_IF 0K
;PSW NOT EQUAL TO SSUBPS

TSTB  SPSW ; CHECK FOR ERROR
BMI cs ;BRANCH IF ERROR

MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
CMP SQXSTK, $SP sCHECK THE STACK POINTER

BEQ . ;BRANCH_IF OK

HLT ;STACK POINTER NOT EQUAL TO #STACKY
CMP §SUB1, ANS! ;CHECK THE ANSWER

BEQ .44 -;BRANCH IF OK

HLT ;LEFT HALF OF ANSWER WRONG

CMP §SUB2, ANS2 ;CHECK THE ANSKER

BEQ .+ gRﬂNCH IF OK

HLT IGHT HALF OF ANSWER WRONG

BR 33

es: MOV $STACKO,SAVSTK  ; SAVE STQCK ADDRESS FOR TYPING

CMP SRVSTK '§SP sCHECY TUE b STRCK POINTER

BEQ : BRANCH
HLT : STACK Pom’n:n FOULED UP

gg; cﬁ, STK1 cm:cx n-; RTI ADDRESS ON THE STACK
HLT 3 ' iRTI mss NOT EQUAL TO #1%

CMP $SUBER, STK2 ;CI-ECK Tl-f PSW ON THE STACK

BE .44 : I

nL? !g'r"x" 'Psu“' no?“zoun. T0 200

ggs mmo.c, STK3  ;CHECK ng DATA ON THE STACK

HLT ) srna No¥ EQUAL TO RAND.C

CMP RAND.D, STK4 ;CHECK THE DATR ON THE STACK
BEQ .4 ;BRANCH IF OK




MINIC-U-MEB-R
DBKEBA.P11 TEST

ot lg 012110 104000

SR
i B
g% B

0i21¥4 104400

Bisiss BO%7e
Bisies Oreces
E %ﬁ 13767
I
Bisels 16543

1686502

166472

012144

32 KELIF (PDP-ll F1S) EXERCISER.

BOS

MACY1l 27(732) 20-SEP-76 13:54 PAGE Sb

sSTKY NOT EQUAL TO RAND.D
RAND.A, STKS  ;CHECK THE DATA ON THE STACK
.4 : *F 0K

€7K5 NOT EGUAL TO RAND.A
RAND.B, STKG  ;CHECK THE DATA ON THE STACK
' ._srxsuoremroma

438, (SP)  RESET T
i RESTORE THE EYATUS (T-BIT)

3 BREEE R R 0 S I 00 3 T I 00 B 00 B S0 S0 0 T S S 0 0

EXERCISE FSUB RY
LT
166470 &Fl;
HLT
166460 &";
HLT
ECT)\I!
3s: SCOPE
: TEST 33
;
TST33: JIQ’Y
PR+
166424 1S: %
166412 %
HLT
TSTB
BMI
e R
%
HL
166346
£
166336 El’
mt
BR
g %
BEQ
HLT

A, R0 6 & ,3}5‘ (POFS1} FLOATING MALTIPLY INSTRUCTION)

#ox
mnmm EPF4EES
$STACKD, RS :SET UP THE STACK POINTER
PC, PUSHR ;PUT THE DATA ON THE STACK

FLOATING MULTIPLY ON THE RS STRCK

B%Wm&%m

PSIMTEMTOSH.I.PS

i FERANGH IF ERROR

g;sn%ugm ; PROPER STACK ADORESS FOR TYPING
i :%ﬁ?ﬁ% NOT EQUAL TO #STACKY
SMULL, ANS] %m"ﬂ

.LEFTWWMM

* §ng’§§' 'l&.rosr ANSHER WRONG

zg.a
b

OB BT

; STRCK PslNTER FOULED UP
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DBKEBR.P11 TEST 33: EXERCISE FMUL RS |

166232 166220 g‘rv ngqo.a, STKe  ;CHECK n; g(am ON THE STACK
HL ) Egm' ""':uo” ¥ EQUAL TO RAND.B

75 ﬁ;ﬁ % 012162 166270 &u; < ?g, STK1 éé‘%%"% 5.7(1 ADDRESS ON THE STACK
1 HLT sRTI ADDRESS NOT EQUAL TO s!S
E}% % 166336 166260 gvev %.zn. STK2 Ea'f:ca'éq "i? I§KSH ON THE STACK
1 1 HL sRTI PSW NOT EQUAL TO 200
§i§ % 166272 166250 % mo.c. STK3  ;CHECK n; @n ON THE STACK
1 1 . S WL E?r?a%* EQUAL TO RAND.C
ﬁg % 166262 16B24D" ‘cm s.z?qo.o. STKY ;% * ggm ON THE STACK
1 ; HL :STKY NOT EQUAL TO RAND.D
E@ % 166242 166230 ngv ngo.n, STKS ;ggra&¥ wa ON THE STACK
1 HL ;STKS NOT EQUAL TO RAND.A
767
: 1

1

012716 012404 MOV 838, (SP) STACK
000002 RTI Enzs“%as"?rz STATUS (T-BIT)
104400 3s: SCOPE

§ HHHHHHHHHEHH HHHHH S HHE
; TEST 34: ISE FDEV (PDP-I& FLMTIM&GD%VIM INSTRUCTION)
: %.‘R‘m i & .C,RAND.D = ANSI,

0011¢e IR ROfen (FGT e Dara N The STACK
%W SP . ;FLORTING DIVIDE ON THE SP STRCK

g ETIEE,.

166164 1S: MOV gos. g
166152 tves,
M 0K
NOT EQUAL TO SDIVPS

BE
JBRCH IF ERROR

s

SRS S L
o

F

B Rl
r832

1

i

[y

166142 . ;'S}B gSﬂ

[=]=]
B s

UG GOw RRM R m EEOET ERAANGES
2729 0124 HLT ’ : STRCK rsxm NOT EQUAL TO SSTACKY




g1
12554

-DBKEB-A
TEST 3N:

767
gl
1

767

104000
oSt

12767
7
1
1

7
1401
104000

s
5

7
1
1

026
1
1

026767
i
1
012716
000002

104400

KELIF (POP-11 FIS) EXERCISER.
EXERCISE FDIV SP

16blb2

166152

166132

Ol24e2

166104

166106

cMP
BE
HL

cMP
8E

83 &

12

BEQ
HLT

£

BEQ
HLT

DOS
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ANS1 ;CHECK THE ANSKER

;BRANCH IF 8%

;LEFT HALF OF ANSWER WRONG
ANS2  ;CHECK THE ANSUER

iRIGHT WALF 0

iRI OF ANSWER WRONG
-(SP)  ;RESTORE THE STACK

SAVSTK ;SAVE STACK ADDRESS FOR TYPING

§SP°  CHECK gncx POINTER
!smcx Psmm FOULED UP

STKI 11-; RTI ADDRESS ON THE STACK
m noo&:ss NOT EQUAL TO 81$

STK2  ;CHECK "x? PSH ON THE STACK
;m EQUAL TO 200

STK3  ;CHECK oam ON THE STACK

.gmcno" ; EQUAL TO RAND.C
STKY  ;CHECK DATA ON THE STACK

:m¥ 0K

:STKY NOT EQUAL TO RAND.D
STKS  ;CHECK am ON THE STRCK

§grxs:no¥ EQUAL TO RAND.A
STKB ; &m ON THE STACK
:STKB uo% EQUAL TO RAND.B

(SP) $
;RESTOREH$HE STATUS (T-BIT)




% 1

14

0000000000000 00

B e Bm ot . b D n B e Bt B (0 P e (ot o

-DBKEB-R

KE1IF (PDP-11 FIS) EXERCISER.
END Roumé
oooooé 166130 ADD
1661 ADC
DONE :
ot H B IS
000007
18: g&ﬂ
010000 177570 T
BNE
- L
000020 1
012754 39‘1'
012736 28
Ry
0000M2 48 nog
e
NOP
NOP
NOP
00114 38: P
.IBIT: O

802%24 READIN: JSR
15212 MOV
MOV

18: gbsﬂ

BEQ

000060 SU?
177770 Q‘
EEE

RSL

es: ng

38: CcLZ

4s: RTS

EOS

MACY1l 27(732) 20-SEP-76 13:54 PAGE 59
sl PCNT+2 ;COUNT PASSES
PCAT »
oiuxo.acsm :RING THE BELL?
s NO!

=(6) :CLEAR
#SW12, JESUR :RUN WITH TRT?

.1BIT
EL S
820, (6) :SET TRACE TRAP
838, -(b) :JUMP TO START OF TEST
oS, -(6) :JUMP TO START OF TEST
3842, R0 ;érnm'ma ADDRESS
;s :IF NONE

,(0) :GO TO MONITOR
4START : RETURN

;SUBROUTINE TO RERD TTY INPUT AND SAVE OCTAL NUMBER

RHhe0T A2
(RS)+,R1

[N
us
#60,R3
8177770,R3
?:1)
?il)

, (R1)
l

sSTORE DATA
;BRANCH IF DONE

;SET C-BIT IF NOT
RS




FOS

3
mw
2
B
S
R zass
R, ToiT
2§ seads

23

P11

;GEY N-BIT, CLEAR C-BIT, V-BIT
PS4 SAVE .

;SET THE

i

e
a. —sua. P 4
m%u%mm hahts
= o (B s (B

s Peaheacs Peesk

FRURBRNR

o= o= 7§ o o=f o) o= o=

MMM
Tttt ot ot

, V-BIT

CLEAR C-BIT
SAVE

I
Je L=
o6
65t Bae-Aiin

NERARGRR

I.I.mlolo et et ot At et
ooooooooa

IT, CLEAR C-BIT, V-BIT
P& SAVE

o= ol
el e = g el
[=]=]=lalw]
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-11 FIS) EXERCISER. MACY1l 27(732)
INES TO ACCESS FORTRAN ROUTINES

o msm W m 2 Sw W

§ =8 P et b

s ExigR B s IT ELs il B B

& B 25 g. B88-z=958s

s B mmmmmxmxmm 8 m 2 mm mmmmm mmmL rmwumm A M

¢ 5 mmmm Ty 2 8 xiwa 7 wm” 508 8%
w & x s ¢ ma b I mm mm 2

$e  Sopnielle B <
3 Bustes 852030ubYEss 33s 3

877600
18

ﬁmmmm G2 Soat ok

(
P
(P
(SP)+
d(RY)
(SP)+
d(RY)
R4
i.’(g)5
=53
83,
s
PSS

JeErBaaedos PEgek BE

RTS
MoV
cHP
BE

SCC

18

cs
$SKIP
SEXIT:

165146

177776 1653
000340

16534
077600

b2l

Eééég 165264
NO000S

NON003

177776

177776 165132

g e ot o= o=q =4

(] ) SHDONNN= ONNN
-

SH

I

KELLF (
8%%%57 077600 165316 SPOPDV: SNE

]

-l

B

-
lllm

lllilllllllll lllllll lll '&11"'01 l‘lllllllllm

0000000000000 0 00000 00 goosossgosoosom

um RREEER R %ﬁ%ﬂmﬁgﬁﬁ%ﬂ%ﬁgg

g Bt R 1R
162700 000004

-OGKEB~R
POL
013412 000204
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P11 POLISH H& ROUTINES TO RCCE%REORTRM ROUTINES -

D

UP
T
PS

2 g
8 s
3 i &
3 " b 2 5
2 5 g3 i
gy £op o5 i
= b o5s 1N -
s [ s 3% T+
T : B g8 2

;SET UP TRAP VECTOR

1SV L00P ADDRESS

;KILL ITERATIONS

i BONGH TF NOT

;BRANCH IF NOT
; SAVE SWR

;ON RIGHT TEST?
;LOC? ON TEST
;FIRST ITERATION

SMULER ;
SMULPS
$DI :
soxﬁ :
’

DATA ONTO STACK

SET

FIRS
:F

FIXE

SRON

szSPLRY ;

ET
gla‘i"l
 Ca
alSlR
SChTve
BOSIIR
, ICNT+]1
, 880ISPLAY
ICNT+
ICNT,
£VEos
LADS, (B)

nricm

EN AL ML Mﬁﬁ
mmmmmm mumﬁua%umumxmm mmfmm omo

; SUBROUTINE TO

15767 165016 165004 PUSHR:

6S104
70
165026 16S076 6S:

7@3"0165&2;:5

16767 165044
% m
16767
1

o)
G S EEgEsT Eos 53

gﬁ%ﬁ%@%ﬁ%ﬁ%ﬁ%@
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m&.m HLT ROUTINE (ERROR *’YPEOUT)

002000 177570 HLTS: 1 #SW10, J8SWR : RROR?
2 N B B gooese o
1 7 16474 18 INC  ERESRS RN THE R OF ERRORS
% xm @r b&mﬁ 177570 L'ﬁ #SW13, ISR 5%'9"&% sg
2989 01 1017 BNE 28 :SKIP TYPEOUTS
1 W TYPE RETURN
1 1 - MOV &), HLTADS ;PUT ADDRESS OF INSTRUCTION ON STACK
1 ? 000052 SUB 8° m*v :
1 ﬁfn MOV taDs, T ;Tv& TADS IN OCTAL
1 1 JSR PRINTR T fﬁmm ZERO’S
2 e Ee o i g
141 7 Soven - B N LT -~
S Qe ja @, W e 10 St
41 HALT HALT !
3000 014116 001000 177570 BIT $SW09, J4SUR :CHECK FOR INHIBIT LOOP ON ERROR
% mg ﬁ 4 :SKIP IF LOOP ON ERROR
141 T
14130 1 164645 CLRB  ICNT+1
14134 000167 177624 NP KITS sLOOP ON TEST UNTIL NO ERRORS
014140 000000 HLTADS: 0
014142 0004 ERRORS: MOV RO, -(SP)
3009 m:m 01Q146 MOV Rl - -(5P) ;SAVE RI
yi? 8*413 novI E, .A, TTY s TYPE RAND.A IN OCTAL
mg iziss 008767 001214 '{%s %7, PRINTR : TYPE LERDI
gw mg MOV ' %‘?a TTY s TYPE RAND.B IN OCTAL
1 o141 LA W) AT R .
gﬁ §w§3 Sett, 59 BT e INETRCT .
18 }qam BIC amﬂw.m .msxv ALL BUT TYPE (+,-,%,/)
y gx:sg ﬁ ogmns. 18 :E' % 709 OF SIGN TRBLE
1 i %gs RI, 18 :RDD OFFSET
18: SIGNS THE RIGHT
55 gl OB ey iNEE DE MG SIO
3025 014N JSR %7, PRINTR :TYPE LERDING ZERO’S
ﬁ iﬁ ) nov' 0 m.'o TTY : TYPE RAND.D IN OCTAL
059 0f 1 3 MLRINRTYRE LCROING ZERerS
i % o&w’s.m )
1 01 1 164326 TSTB  $PSMW ;CHECK FOR ERROR CONDITIONS
i * ?1 :BRANCH IF ERROR
1 815@ n‘#: ét
3035 01 2105 MOV (R1)+,TTY sTYPE (R1)+ IN OCTAL
g Qﬂg 7 8? SR ﬂamggm :TYPE LERDING ZERO'S
14312 01l ouoségxg MOV ' SSTACKY,TTY s TYPE ¥STACKY IN OCTAL
3039 014316 004767 00105M JSR %7, PRINIR :TYPE LERDING ZERO'S
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KE1IF (PDP-11 FIS) EXERCISER. MACYll 27(732)

20-SEP-76 13:54 PRAGE &4

HLT ROUTINE (ERROR TYPEOUT)

m

g L Ly gnEs 0 o dnde ge de w i
RERAEE BEIE B E
L B2 52 a2 RE Rg T M B0¢ B8 of of of of E2 z24
ELEFEEEEL FEL L -
SEERER BERErrnpEEnES
3mm mm EEopEort FE mmamma mam mummnmmwmmwmm mnwm.
rEE~ e 2=

EnEanah .mmmmmnmmnn mm .mmm £ .mmmmmnmmmmmnmmm

TYPE SPACE+

JSR
TYPE

sotantantantang mmmmmmmmwmJmmmmmmgmmmmmmmmmmmmmmgmmm

6S:

——— - —— .

MAINDEC-11-DBKEB-R

DBKEBR.P11

mmmquqmammmwmmmuswm

loll-lolclll.l.l.l.l.lcl.lll.llll.

SPETIOINENY

111111111111111111111111111111111111
0000000000000

Ko S R
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L

HLT ROUT

-A

uu&ﬁ%ﬁ

-

.\.mm m\."l“! 2388 2

Enouhdio * %>
. -ab

sppptzae 2942

o

:
mmm@mw

57350507 1355

R Ko R R e R R ] 1111
00000000 0000

STKS

3 STKY -

STK

STKl  STk2

SP
SP

(S ax*
(15X <12>"GOT:

ASCIZ <«S12>"

.ASCIZ *,

.ASCIZ
.EVEN

:

m

COMMA:
HERDI1:

% EXPECT: .ASCIZ <I1SX<12>"EXPECT: *
GOT:

03S1e4
000040

mnmmmwmmmwmmm&mmmmwmmmm

CO000000000000000000000

014702 0O00OS4

=t i AL LA SRR T A I R SR TR R S

oL A5E88
R e e b R B Rt R o e o T R e R R o R e B R R e e I B e e ko Lo L e L ]

Lae e Dae Tae Do Tae T Do Tog Tae Do Do Tae T Top T Tog Top T T Do Tae T Do T Tor Too T T Do T T T T T 1o
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DBKEBA.P11 HLT ROUTINE (ERROR TYPEOUT)

137
$: v R3,-(6) .
3R BER B s 0 WO I Hele s
3{:0 ﬁisim oeezoa 015252 2s: CMP ﬁgus' R3 gcuscsrt FOR BUFFER OVERFLOM
i Bifie 17 wrseo K im0 iAiTem
194 sxgm 1@;1 novg 8177562, (3) g? CHARACTER
145 015140 14271 BIC £200, (3) sGET RID OF JUNK
3{3; ogig 22713 000177 CMPB gn,(a) ‘%ﬁ grgg mmnT
015252 4$: . QUES : 9’

gig §isis& Is :ZAP THE BUFFER AND LOOP
i M MR mER 0 % mR Gy gapeeTw
155 151%' 000015 cMP8  kis, ()¢ :CHECK FOR RETURN
3153 015174 001351 28 :LOOP IF NOT RET
3154 015176 105063 177777 CLRB  -1(3) :ZAP RETURN (THE 15)
13 1 000012 TYPE 12 ,m; A LINE
1 1 1 MOV l6)+,R3 :RESTORE
3{3 15210 RTS PC *RETURN
159 p1521 INPUT: .BLKW 20
§i§? mgé %Eﬂu 000012 .QUES: .ASCIZ “7™«1S)(12>
363 ol oF Q0T O el Y R T ADDRESS TO BE TYPED
68 ol gere 170D S P
3166 015272 7 000076 MOV TTY, . TYPE :GET THE CHARACTER
3167 81 527t 31055 015374 8. TYPE, TTY :FUDGE THE ADDRESS
3169 12305 O0iuoe 1 B &Y i GET ouT TF S0
3170 015306 165;33; 177566 (TTY)+, 38177566 ;LOAD AND TYPE THE CHARACTER
3%% §iﬁ 3%8 A B8 asirrs i an';&'mt o
1 1 is *GET THE CHARACTER
§m 015322 017646 28 MOV 32(8),~(B) :GET ADDRESS TO BE TYPED
175 01 000002 000004 g %2 4(2) ;ngo ; T0 THE ADDRESS
ii;? §i§ % or g’h (&) IS IT 427
3%" oi ; gog :am ;waa mr“%n VEN BYTE

o 12 .
§1Q §1 -‘-5.'- nsv e 2(6) ;ﬁgr RBORE
31% &:. 12608 3s: ggg (6)4, TTY ;gsrone TTY
3l . — ;
1 1 00501 000 RETURN: .ASCIZ <¢15)¢12) sRETURN AND LINEFEED
gxg 31%% 015 020012 020040 SPACE: .ASCIZ <15»¢12»" ™ ;RETURN AND 3 SPACES
gias 018372 1nm g/
31% 015374 3::000053 Z%&:: 0 : CHARACTER TYPE LOCATION




MAI

[ATAN]
P b
83

WtIwW
[Sopestusdrust
L8102

HERSEL L s e

C-11-DBKEB-A KE1IF (PDP-11 FIS) EXERCISER.
P11 TYPE aouvfné
ois:m 112767 000001 000130 PRINTR: MOVB
1 % 000122 PRINTS: Efn
15u 615332 177772 MOVE
1 1 MOV
i§§ 01 x 015524 chvns
o e E
1?33 ﬁ%s S W
15436 106114 ROLB
1;@ 006105 ROL
1 tmg ROLB
1m 5&1 .PRF: ROL
1 106114
81533 05714 1518
1 1402
Olo4e 102767 000050 {o8
012469 01408 i
0iS466 152724 0DODO&D BISB
015y 05267 000037 INCS
81 1355 BNE
1 015524 CMP
nissm --» BNE
Dlears 14Engq 0000%0 CoR
015514 000004 015524 TYPE
m- 12604 MOV
15522 RTS
015524 000004 .PRBUF: .BLKMW
015534 000000 PR: O

MOS

MACY11l 27(732)

$l,.PR

O S P
z & =2
+ -2 +

~e g
E‘ :

= 33'
z

20-SEP-76 13:54 PAGE 67

SEIPZERO FILL SWITCH
,gﬁPRESS LEADING ZERO'S
s 2 T_COUNT

RY
T POINTER TO FIRST ASCII CHAR.
CLERR IRST BYT
:ROTATE FIRST BI
no#“%s BIf INGC
ROTRTE BIT INTO C
sPACK_IT
ROTRTE BIT INTO C

; OUTPUT BUFFER
;COUNT AND SWITCH
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NOS

MRCY11 27(732)

KELIF (PDP-11 FIS) EXERCISER.

OCTAL DUMP OF A WORD & 18 BIT ADDRESS TYPER

P11

MAINDEC-11-DBKEB-R

DOlﬂ VECTOR
SEQUENCE WAS STRRTED
R DOWN WAS COMPLETE

s 33399 R 2
y Dnnninn & By SEEEES ol WS
£ 558855 3 mmmmmmr £ 65>
o rama— ermmmmmmm - T

mR
WEOCOONOE, pEGueeeenend vl i3

mwmmmmw-.. m. mm%mﬂ..m
R L NN T, ]

““u. [ I .
m - = '-.cw. - - Lt ke T Tan Xan)

R

JPUVE
RS
SP
340, aPOVE
RS
12 <15>¢<12>"POUER"

MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
HALT
MOV
?LR
NC
BNE
MOV
MoV
MOV
MOV
MoV
MoV
MoV
MOV
TYPE
RTI
HALT
BR
g2
.RSCI
.EVEN

PUPS

1%
ILLUP:

ﬁgecc :

PUVEC

POWER
END

e
0000S0
8%&
015670 =
000026
000026
00S01S 047520 042527

s S b B

SERniTang Mg 3 B

b ke B ] L e B B R e B R R e R e e R ) T g e R e e )

SRR A A R R

UUUUUE

000122
000001

ll..-4
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2081
i

by & B EKREREERYARe

=t ool o) ol o = g —§ o

i 5 BFEITNSsRITERARS

R R e e e e L R R e Y |

78 78 | GARENGRRSNS

= o ot o o=l o= ol o= =g =) =g

Be &R LA

Ll ke e R e R T e T )

B PPERN RN IREE A

R R K B e R R e U P P Y

= AL A
REERERAZEICRERET
SRR A

lllllll&“@?
-t
-—

g 23

1 i
HoE o o
&

1009
1949

N~

3056
770
8SS5
940

1025

30s8

-l
= = e S g ) o) o ) e ol

agEee om g i econsmng
EgERR e @2 g o9 R Eenumeens
am A R e D e A e B e s e LN

CROSS

000610
000612

y 5 ,mn,nnnnnmmmmmmmmommmmm,mmmmmmml

MAINDEC-11-DBKEB-R

OBKEBR.PII
ANSI




CO6

R
R
SR

|
! RO
: e
o

] B
Y

P R

2975  3003#

29%9 2971 2974#

2%8#*

£

2%8l1s

5B A W

PRl

KELLIF (

CROSS REFERENCE
79
9
l
4 g
033

MAINDEC-11-DBKEB-A
é

DBKEBR.P11

2 i

] SBIERRERR B
mwmm&mwmmmwmm&m

2ais

Y24s 14958

55@ B W R R

1361%  1432%
2357+

14%. " 2286#

o
-y

e FIFrog
e

TR
R
G

EREEREgR
SEREERRIS
Sapdogaagd

o
3 mmmmmm 28 2NE valienasicns
mmmmmmmwmmmmm ummmmwmmmmmmmmmwmm“




D06
MACY1l 27(732) 20-SEP-76 13:54 PAGE 72

702 2807s

XERCISER.
SYMBOLS

STl TR

C-11-DBKEB-R
CROSS

P11l

MAI

w

3

Y

éaaa

é’%%ies

Gll

843 gYS* 855
g

772%
&

RSAEIRY o T elelnlgly
mmmammwmmwzﬁ
wu

SRRSOt

l

PR BS R EG R Sealndeinl g8 glbaw g ves

c07S%+ 2078 2099
3194
1651

3231
S49¢
1177
1446%
1660
é?'
2S8sS
1
c418
1224
evls
2832+
css8
308
s
£

#*
17
#*
3073  3093#
1929%  1933#
S SN0" S 25

=

g5
eeBS#
3016#

= mmw%mm%m &
3 pexhl % mmmmmmm =
& 5 B sl w
3 b Teluingen o mmwmmmm
THolg b ZRUEADMARON 48

459
5'1‘338

-—d

355 &

2
435#
éa

it

-l ﬁi?iééér &

Y

._;..%“ﬁmgﬁﬁ

smmmmmmwmmm& mmm 1,,,mmww




R OMRENEY
O RHBEER
O BEEDS
R OBE N
B ORIE R
R S B

%8

a

— -— oy
68 SHR=8 S N8

21T

340
2265

1269
elss

2343
€356 29%0 2%2 2984 2988 2997 3000

1197
2122

C T O

EOB
111

004
i
5
%
g7
z
R

e R e A T S R R S e e

g&&?ﬂ EISI)JSER)GEQYIEE&S MRCYLl 27(732) @20-SEP-76 13:54 PAGE 73
834 91 l
B W B

s 2800
5
%
88
%
i
e78l
2784

-DBKEB-R
CROSS

.ll. =8 vy
gggg.l ol?-vl

wc-u
P11l
000606
000610
12
0011
000600
000602
STK3 000604
000606
STKS 000610

STRCK2
STRCKY
STRCKS
START
STK1
K2




FOb

HRIEEEC;{}-DGKEBEQOSS RE%EA&%C&P?zaté EiS&sféEgsgggfg MACYLl 27(732) 20-SEP-76 13:54 PAGE 74

SiNEERE A3
Fambgte 483
i

Cise
RbanE: 8B

) 4 =4

=2
BER  pES
NESRRE £ 3 WA b B W osEREs ped
NI TR R B % deghex | m

: ol el
GeEc R R mi @m%m, g

phssperteitbessalynanittell milliiinbnyie

R aﬁgWﬁmwagﬁ% 1igam@%

c846#

c847#%
5919 gggg: 2886  2890x
2731
2735

30S0#
4
1%

13

1

3151

2835 2839% 284Sk

2897%

2898#

CHe
s S

c891#
c2892#

3044 #
%ﬁ
3100
&0
ggég

5598 25 omos  2e7se
5269

3041
3160
30%
523
=
53
2162 2w7
2166 2usl
55
5388

%3
3t
&%
0%

S R

-
3087
28
1664
1668
elsl
1866
1878
1882
1

l
1811

1
181

3%
33
3078 3081
693
W
773
322
16238
183;' iSﬂ

ki

L




GOb

3§ CUESEREDYIRERAETNSEecRl
gl SR e e e
sl L B A IO R S
B Bh BrIStusfeshEsmpyRecasome

1

2%1!

i

%

2855#

1

Y

! i pesErT AT e

* I BeneTEE

! SRR MESSRERESAIEmRE |

Y NS WIERTERERCITRRANE ;

Y

; el mhvavenrampmeges g 6
3 Ee ESTII Rt )
' et EeaasnetETEe & § §
3 bl smprawmsEpgiichnd
8 pfoaspzas oo
= s Rshr

5 P

TR - ..

MRINDEC-11-DBKEB-A

DBKEBA.P11




- —

HOB

MAINDEC-11-DBKEB-R KELIF (POP-11 F1S) EXERCISER. MACYll 27(732) @20-SEP-76 13:54 PRACGE 77
DBKEBA.P11 CROSS REFERENCE TRBLE == MACRO NAMES

oure ¥SBs 2993 30I11 3014 3024 3027 3035 3038 3041 3044 3047
PoP . 3073 3076 3079 3082 3085 3088 3091  30%
4
TCH > :
§num' ] gll
] 13 898 983 1068 1139 1210 1282 1353 1424 1495
1 ézg 1993 2084 2135 2206 2278 2349 eg420 2491  ese?
T : 1
4S8s 617
4Ses 3138
STYPE 4588 31k

3050 3083 30  30e2

1566
2633

1637
2704

1708

1780




106

CRoss REFERENCE' ThBLE -- PERMANENT o1

ECEEMNGR @ DAS M § o
S OSSN @ WOE B § S
¢ POREISIRMETE | M M § e
O STOUORNES | BE @ § W
| § ruLESEREER | e @ F
| | SODUPORMGGE | Mg I ¢ e
P B meCOREOTIE § NN NR F AN
JEE R R
P PERNITHITEE MR W B B
i PESATULINGE 5 BEN MG ;RS HE
% OUNTESCTE B WO R 3 BE M
99 PETRTEATSN B0 S S T i A
S SFERIMTIONECTREoneT BYEY WO TNENES WG FSCE
55 SHETETESTI R PSR SR
N A I A S R

mm 882548 plale Bum v gx 2839 S




JOb

KE1IF (PDP-11 FIS) EXERCISER

| DRI
! R
| R
! RAEERERE
Y SREEREEHHR
mm GRS EERN AR
° ERBSEERATR
Mwmmmmwmmmmmmmmmmﬁ
§ REEEIR 2
: SESECTIE

Pll

MAINDEC-11-DBKEB-R

fam NPEERAER RIS
R R
e R R S
R R S
s e S E EE
RPRen DRUERESHENECRERSES

IR ERO(R SeUERRRAVSTRIRSES
3R § BEENE fIRNORURRSGIIRREREE

LS e R R R R F TR R

At o -




25

33k 383
1790
2738

1718
2797

1647

e’1y

3230 323l
1505 1576
es7e 2643
e R

3228 3229
1434
2487

e A

KOb
MACY1l 27(732) 20-SEP-76 13:54 PAGE 81
3%
7
1363
e430 2s01
3157 3219

CROSS REFERENCE TRBLE =-- PERMANENT SYMBOLS
§§§§ :
2074
2060
3002
2%4e
029

2
&

B
i3

32e4

31

1138
elys 2216

i3
1078

KELLIF (PDP-11 FIS) EXERCISER.

e
SRAY RRReRE B
o

HﬂlNDEC-ll-DGKEB-R

27
28

¥ 2 l,la&m EaRdeE S0 MER
E  BIURR  ESMOME fade e
§3 Y ERMOE  MZEGR ESMR(E B0
BE T CRYEDE  ERNEIR OmENS 2
i3S OOE R RO W
§5F S URSER  RONEC awDE &
SRR R
GRR 5 RGN ROBRS SRIBSE RaB
s s
R S s S
fEReR  SRERCH ,,lmmna,ll.. 3

28s9
916
5012
171

289*

Bl
5"’8 3168

B FCT R S S w
m e g3 rrRuuRedioh

RERBTRS

lll.l

ST AR
RERECRSS RANGRRONEHERY 8GR

T E T RS S
S BTSRRI
8% &

HES

387

v
238 §
3

I

.11F
.LIST




LO6

MAINDEC-11-DBKEB-A KELLF (PDP-11 FIS) EXERCISER. MACYl 27(732) 20-SEP-76 13:54 PAGE 82
DBKEBA.P11 CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS
Iw gu 559 561 616 17 728 aéa ga8 983 1‘1"3’2 1139 égg é:a%
135 A 1258 V% MR B M B3 S 5B S 5w P
PRGE 511 635 813 898 983 1068 1282 I495 1708 1922 2135 2349 2962 2776 2879
3137 3189 3223
.g;r 33; 464
. 1424 1%& 1% 121 1!115 19350 15%? 135. 1333 a%a 5?532 5& 5% 5% 533'8
— azgé 2562 2633 2704 2776 2803 2828 22943 2953 2984 3138  3le2 3190 322
ABS. 015700 00O
000000 001
DEFACLT G OBALS” GERERATED: O
DBKEBA. SEQ/SOL/CRF /PAGNUM=DBKEBA

n(n-m: 1S 24 4 SECONDS
RUN-TIME RATIO: 177/44=3.9
CORE USED: 9K (17 PAGES)




' .w . . ) dfs tes, 7
{ 4 . .
] e L . . ."- ‘ . 0 LR J ’ ‘o\‘ LR} . ..‘
UL U . _ ‘lll_llll.l.lllol‘l‘l‘li!‘!.l‘l.l_llllllllll?llllllllllllu! 1
BEChhhAbRARAR BARRRRBARARYG9993999¢C NOO00000
.’"”‘...t..‘..“ ({l‘l‘w ’_M?' AAAAAAAA
f:"'f*‘"*”ﬂ .

g o o B R A K SR 911 " Y P TN Y :
000000000000000000000000000000000000000000000000001 11111111

mbbobbbbbk cle]alel=lalel=tcl=beic e i i b bo o b b llllllll‘l




