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IDENTIFICATION
PRODUCT CODE: MAINDEC~11-DSKEB-R-D
PRODUCT NANE: KELIF (PDP-11 FIS) EXERCISER
DATE CREATED: 1-AUG-72
MAINTAINER: DIAGNOSTIC GROUP
RUTHOR: KEN CHAPMAN

IGHT (C) 1
DIGITAL EQUIPMENT TION
MAYNARD, MASSACHUSETTS 0175H
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ggéEEEsiléagggﬁggﬂ-D KELIF (POP-11 FIS) EXERCISER

1.
2.

2.1
2.2
2.3
3.

§.

4.1
4.2
4.3
5.

5.1
5.2
b.

b.1
6.2
5.3

8.1
8.2

8.3
8.4
9.

CONTENTS

RBSTRACY

REQUIREMENTS

Equipment

Storage

Preliminary programs
LOADING PROCEDURE
STARTING PROCEDURE
Control switch settings
Starting address
Program and/or operator action
OPERATING 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

CO1
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MAINDEC-11-DBKEB-+ D  KEILIF (FDP-11 FIS) EXERCISER Page 3
Description
1. RBSTRACT
Th the KELIF float t truct
R R N R ¢
aa:ucrs are check a.aznst results ob tatncl using the

corresponding FOR software routines. Rbout 200 passes
should be run to establish credability.

2. REQUIREMENTS

2.1 Equipment
POP-11 (KD11R) standard computer with KEIIF option

2.2 Storage

The routines use memory locations O - 17500. The map at the
end of the listings shous the absolute locations of the
FORTRAN math routines which were assembled sep cratc a and
linked to the main program via LNKXI1 on a DEC:gs en-]

e.3 Preliminary programs
MAINDEC-11-DBKEA-R KELIF Instruction Testis.

3. LORDING PROCEDURE
Use standard procedure for RBS tapes.

4. STARTING PROCEDURE

4.1 Control switch seltings
See 5.1.1 (all doun for worst case testing)

4.2 Starting address
The program should aluways be started at 200.

4.3 Progras and/or operator action
) Load progran o memory using ABS loader.
é) oad = dress éno ' '
) Set auttchcc (see 5.1.1) A1l down for worst case.
| 4) Press start.

———mas e e a—ta — - -
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MAINDEC-11-DBKEB-R-D  KEI1IF (PDP-11 FIS) EXERCISER

EOL

Description

8.1

8.2

8.2.1

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

Operational switch settings

B 8 § sovses HALT ON
(1"’: 1....'. *
SNl = 1 ...... NHIBIT PRINT
Sicle) = ] ...... IBI TRACE ING
SHell) = ] ...... NHIB TIONS OF SUBTEST
SH<1D) = 6 ......
S— COMPLETE
o s § g
(§>= R Seene ” IN gés:m
SO 8 § cocoes FROM TELETYPE

Caution: SW(B:0> are also used for ROM word match with KMll
maintenance card.

Subroutineg Abstracts

TYPIN

If SH¢7> is on a O, the program calculates
nusber to be used as input data. If SH(?
O!fll ull aak for luput data from the tel !
aaia' nnﬁ“ Thc same datla is used ulth nll
iu tructions (F FDIV) for the entire pass.
I S is put down allcr cnlcrln. the data cntru routine,
¢

that data is used as the starting numbers for random
nusber generator.

) p culo-rando-
) s on E) 1.

The input format is:
Tupe inputl data:
al?® redeeny

NNNNNN
NNNNNN
NNNNNN
Where:
lcll uord ol first argument
righ uorl first afgument
leIt word of scconl ar;ulcn!
right word of second argument
i.e. Rl ,R2(+,-,%,/7)B1,B2 = answer

NNNNNN = data typed by the operator

Page 4
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MAINDEC-11-DBKEB-R-D KEL1IF (PDP-11 FIS) EXERCISER Page S
Description
Rl, A2, Bl, and B2 must be 16 bit left justified octal
numbers. -
E.G.

42 = 000042
29&202 = not accepled (17 bits)
12 = notl accepted (B is not octal)
They are assumed to be in floating pointl format. I.E. bit

1S "of Al and Bl are the st n bits, bits 7-14 of Al and Bl
arc thc cx’ouﬁnta (cxccr: 128 32.. t) aas the rest (bits 0-6
form the mantisss

(nor-lllzcd) less the hidlcn blt For -orc information read
the maintenance manual. are put into
RAND.B, RAND.C, and 4" RN, mmtlu ly.

5.2.2 FORTAN
This routine make use of “polish mode™ to link the FORTRAN
MATH PACKAGE ROUTINES T0 CRLCLLATE THE EXPECTED RESULT.
LOCATIONS SADD1, SADD2 contain addition answer.
Locations SSUBI. contain subtract answer.
Locations SMULI, contain -ul!lpl! answer.
Locations !DIVI. $DIV2 contain divide answer.

Il & llnat!n, error occurrs (overflow, underflow, or divide
ero) hes |naucrt are meaningless. The locations
Ja}s. % r SDIVPS contains 340 and SADDER
SSUBER, . IVER. contain the conditions codes ol
the error.
8.2.3  SCOPE

This subroutine call is placed between gsach sublest in the
test section. It records the slarttng dddress of coch
subtest as it is lcin' cntcrcd in locatio

scope oo! is rcquc: ed, the current subtest ut bc loo!cl
upon. tnhlbltc fteration of subtestis.
contents ol LRDS -o be used to determine the last sublest
succcs:lullg completed.

5.2.4 HY

This routine prints out an_ error message (See¢ 6.1). To
inhibit typeouts, put SW(13> on a l.
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MAINDEC-11-DBKEB-AR-D  KELIF (PDP-11 FIS) EXERCISER Page &
Description

s.2.5 TRTRAP

If SW<12> is on-a O, the T=bit will be set on alternate
passes. MWhen the T-bit is set, the processor traps after
e¢ach instruction. The first 1nstruction executed ugon
trapping is an "RTT" which returns to the interrupted
sequence of instructions. This sequence is continued wuntil
the end of the program is reached.

S.2.6 TRAPCATCHER

R ".42" - "HALT" sequence is_repeated from 0 - 776 to catlch
an' unexpected raps. Thus any wunexpected traps or
interupts will HALT at the vector + c.

s.2.7 FLOATING POINT TRAP (to 244)

A1l tests set the lloatin, point trap vector (244) to point
to the instruction following the lloa!ln' point instruction.
Thus, whether or not a trap occurs is only detected if the
data or the stack pointer(s) are wrong.

. 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 The normal format (when no floating point error s
indicated) is as follows:

EXPECT:
GOT:

==) PC of HLY instruction
NP == input dats (RAND.A, RAND.B, RAND.C, RAND.D)
S ==) type of operation ‘cin. tested (+,~,%, or /)
NNNNNN ==) resulls
z processor status word
= stack pointer (not ncccssoril! R6)
= resulting answer off the stac

6.1.2 When a floating point error is indicated (overflow,




HO1

MAINDEC-11-DBKEB-AR-D  KELIF (PDP-11 FIS) EXERCISER Page 7
Description

6.3

8.1

underflow, or divide by 2e¢rc) the format is as follows:

PSW ANSY  RNSS  ANSE -
CT: NNN NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN
INNNNNN NNNNNN NNNNNN NNNNNN

Where:
nnnnﬁa ==) PC of HLT instruction
m::binutdah(RHDA mam RFH)D)
=) t!pc of operation ‘ctng tested ( *, or /)
m::)ru is
processor status word
stack {olntcr (not ncccssaril'
nterupted instruction :hould be

8t interupt time
In'ut ‘gta ( .8;

' B P

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

Error recovery
Restart at 200

Error count
An error count is kept in “ERRORS™ (LOC 1002). It is

.cleared by restarting at 200.

‘RESTRICTIONS

None
MISCELLANEOUS

Ezecution time

R bell will ring within S seconds with all swilches down.
More than 200 passes should be run to lnaurc 8 wide varieey
of number patterns.

Stack Pointer
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HRINDEC-II-DBKEB-R-D KE11F (PDP-11 FIS) EXERCISER Page 8

Description
Stack is initally set to BOM

8.3 Pass counter
ﬂuss bit (2 words) pass count s kept in “PCNT* (LOC
1004,1006). It is cleared by restarting at 200.

8.4 Power Fail
Each test can be power failed with no errors. To usc. start
thc test as usual aaaugﬁgcr down then ug atl any time. The

,ran should type * and continue to run lro- where

pou r fail !nlcruplc

S. PROGRAM DESCRIPTION
This ro ral tests all the FI instructiont on the KELIF
nniu’ rc’l:tcrs cxcc‘ c ctack pointer®. The
program has many sublesis (thc co ¢ betueen
stalementis) uhich are run 256 times before conttnutng ta lhc
next. SH(11> on a |l cauac: sach subtest to run onl g
once. The address (LOC 1000) contains thc iteratio
count ta thc left byte and the test number in the right
I'tc. the subtests should be run sequentially ®

arlla at EDD aol b! starlln at  the bc ianin‘ of "th

sy lc:t n ticular subte thc test
number (scc llstln ) in SH¢6 > of the switch rc ister and
SH<B> on a 1. This lcst will be loop cl upon until SW<B) is
put on 2 O or the rl ht byte chan c . If the test is

i:
The FORTRAN math routines, which are us* t
correct answers, were ta P?a

non-ezistant, the pr gras ul be ru

sssembled as seperale modules.

calculate the
package and

were linked to the main

rograms vis on & DECsystem-10 which produces »

- bin r! ‘.!. in the normal abselute format. hus, the
progrés loads and runs just like any other llagnostlc
pro.ro-.

.11
000000

AIINSIEECRREEREETE

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

.ASE

.GLOBL SADR,SSBR,SMLR, SOVR, SERR, SERRA
: GHT 1972, DIGITAL EQUIPMENT CORP., MAYNARD, MASS
;% BY xsu'cn#nm .

USE

TTY DATA_INPUT
LOOP ON !éST IN SW<6:0»
00P ON

8“ COMPLETED
il e

TYPEOUTS
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ERROR MESSAGE FORMATS:
1. WHEN NO FLOATING POINT ERROR IS INDICATED

ARRRRA  MMMMMM,MMMMMM S _MMMMMM, MMMMMM
PSW 'SP ANSKER

EXPECT: NNN NNN  NNNNNN, NNNNNN

GOT: NNN NNN  NNNNNN,NNNNNN .

WHERE :
RARARA ==) PC OF HLT INSTMTIM

MMMMMM ==) INPUT DATA (RAND “k RAND.C, RAND.D)
z ) OPERATION BEING resn»:n (4,-,%, OR /)
NNN =-;§HR§SI.I.

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

e. WHEN A FLOATING POINT ERROR IS INDICATED (OVERFLOH UNDERFLOMW,
OR DIVIDE BY ZERO):
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MACY11 27(732) 20-SEP-76 13:54 PAGE 13

POP-11 F1S) EXERC%SER
AND ERROR TYPEOUT FORMAT

KELIF (
SWITCH SETTINGS

MAINDEC-11-DBKEB-R

DBKEBA.P11

8

g

smm Puta
o= 2 ¢
g

m -

o2

T

m

RRARARR
EO)QECT

P R RR AR R0s

——— o —— — . — e . —— " - —

.
bo o cms come . — - = B
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MACY11 27(732)

20-SEP-76 13:54 PAGE i4

KE1IF (PDP-11 FIS) EXERCISER.

EQUALITIES

MAINDEC-11-DBKEB-A

DBKEBR.P11

wmmmmw7mmmnmmw.. mmmmmmmmmmmmmmmm

" Vl . nunwnununnn
mrmmmm su 00 atte B3 S48 rrmnmmsnmnmmmmmmmwmm
AT —

SRDARD NN DD DD B 0 DHDo

B T i

A A A NI R R N CACA LRI A h o ch i A AR R AR
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10

6l
bl
e14

e
s FeE R §§§§ s Eﬁﬂg Ll
1=1=4 ) /

8

000000
000200
000167

000204
000167

000736

3333 Wi

[
-

E§ £

3 655

0000 0000 0000 0000 0000 OO

5583

4 —a g
<
umn

g

0

c00

JMP BEGIN
W staRr
600

BE IR§T
TI'EDRT 1S PUT DIREC

MO1

MACY11 27(732)

ARE
as
D

c0-SEP-76 13:54 PAGE iS
; TRRP CATCHER FROM 0 - 776

;JUMP TO STARTING ADDRESS CF PROGRAM

;RESTART RDDRESS

FOR%&J?K? R&éSINTI)Y SET

Amr nsc Tsm IS POINTING
Rs IS POINTING TO 604,

HE Fb%ﬂ%&lm STRC I
ERROR
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MACY11 27(732)

20-SEP-76 13:S4 PAGE 16

KE1LF (PDP-11 FIS) EXERCISER.

VECTOR AND ANSWER ARER

P11

MAINDEC-11-DBKEB-A

;FOR FLAGS TO KEEP TRACK OF ROUNDING
; TRACE TRAP SERVICE ROUTINE

; INSURE ALL ZEROES WORKS
; ERRONIOUS FIS TRAP

FRReee Ry

RTT

YESRT
FISTRP: HLT

RAND4S: DECB
RTI

RNDFLG: O

177672

im 177702

177¢
177664

767 177716 177712
1777 1M

e
767
7
;
7 177656 177662
177650

05367 177726

Gl 1S
§ R LR

e P i

‘0 g g

T
¢ Vg i
‘-'-'«Q- ‘o b
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-oa@-nm? “K‘gur (POP-11 FIS) EXERCISER. MACY1l 27(732) 20-SEP-76 13:54 PAGE 17

2 1000
NT: ' TTERAT COl.I'IT (Hl BYTE); TEST s (LO BYTE)
¥ R o
PCNT: ,0 S COUNT LOCR ION
BEGIN: ;EET UP STACK
5 :SET UP TRAP

;SET UP 10T VECTOR
;SET UP POKER FRIL VECTOR

MOV
MOV
MOV
¥ MOV
X MOV
- %
X % :SET EMT VECTOR
X :gg :SET TRAP VECTOR
& :SET UP FIS VECTOR
011 1 sPRIME THE RANDOM NUMBER GENERATOR
i 1 Rov
h 1774 @4 .
11 TART: ﬁ s UP STRCK
ﬂ 177776 ’ OV ;g UP goccssoa STATUS
11 CLR
:C
i W e s e
ﬁ 5:«
FoATAN SBRANCH TO ROUTINE TO CALCULATE ANSMERS
e ' .
c&m« Ar n AND RE-ASKES
INVALID xs sm
TYPIN: "
1 Tgiz (15> ¢(12>"TYPE INPUT DATA:"(15>¢12)
101
: i.'m:n as. RERDIN ;RACCEPT FIRST ARGUEMENT FROM THE TTY
- ¢ tgm
0000N0 ASCYz *pd: -
JSR RS, RERDIN ;RCCEPT SECOND RRGUEMENT FROM THE TTY
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3
-2
o

LS gﬁ

s puo
s p—o

ZoRER

Bt Bt e e Pmo o s Bt

o=

e

[ Bred Pd et (o P Pt GO

o

1
1
1
1

011460

gglg;g
0l14l

4S:

FORTAN:

KELIF (PDP-11 FIS) EXERCISER.
RRER

BT

g
2g
o

S35 R W

1

co2

MRCY1l 27(732) @20-SEP-76 13:54 PAGE 1€

2s
TYPIN

RS, READIN

Hem

:gf’ " REAOIN

4s
TYPIN

;ACCEPT THIRD ARGUEMENT FRCM THE TTY

;RCCEPT FOURTH ARGUEMENT FROM THE TTY

;CLERR ALL THE PS SAVE LOCATIONS

R
; FORTAN I
B
§§§§E§u#qgf
Eﬁﬁiﬂﬁﬁgf“"°
MODE

Zg‘ﬁ POLT

%N, SPOLSH

R
§

-
-4

STRCK

_ §
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KELIF (P%P-ééxFIS)&XERCISER MACY1l 27(732) 20-SEP-76 13:54 PAGE 19

3

a

O
1

-DBKEB-A
1 TEST 1:

@ s
—

RERERREFRREREREREEREERRRERR AR R R R R AR AR R RE R R R AL R RRR RS AR RS

s TEST 1 R%RSISE RA@ (ml& H%Iw INSTRUCTION)
; T
u!iﬁlﬁ}ﬁlmxuun!nuulnmuulmluum{unuuuimm

1 TST1: MOV TACKO, no T TACK POINTER
i T 30T Yhe DATA 0N THe . STReK
D01 NCP
1 FADD+ RO :FLORTING ADD ON THE RO STACK
77 : .
{ 177132 1S .':88 1 ggu %
1 177120 6% CHP sa0DPS, SPSM CK THE ATUS
1 BNE s :G0 CHECK roa ROUNDING ERROR
1 1ST8 F :
81 BMI gsn ;%«m ?} ERROF
1 177156 MOV 8STACKY, SAVSTK  ; PROPER STRCK RDDRESS FOR TYPING
1 177076 CHP SAVSTK, E% POINTER
1 ug LY : BRANCH 95
1 HL :STACK PO NOT EQUAL TO 8STACKY
i 177056 crp ..,m" ANSI  ;CHECK THE ANSHER
i 177050 ’ §oe. ANS2  ;CHECK THE ANSKER
i 177120 u$ IT §m. RNDFLG ;CHECK THE ROUNDING FLAG
1 177110 111, ¢ ; I
} £ » %5 Em m ANSWER
1 : IF oM
i jCLER & RONOT T 108 CODES
1 1SET P FOR OVERFLOW
| -
[}

"3

ﬂ RGAIN

RNDFLG+! h& ‘%IDIM" FLRG
Tt S

B,

-4

e | —f
= P =

- -

1652 000451

R S o R 3 gt Bl Rl §
BERanE
%3
- a
EB33 B Zgomg= 8330838
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-DBKEB-R KE1IF (PDP-11 F1S) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE 20

3
e O
e g
[ =

it A SRR L DD 5

-0

TEST 1: EXERCISE FADD RO
7 001454 176676 CMP 81§, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
1 BE? .44 : mkF 0K
1 HL 'RTI S5 NOT EQUAL TO #1S
01706 7 176724 176666 CP  SACDER, STK2  ;CHECK THE PSM ON THE STACK
1 ﬁ? .4 : IF OK
1 HL 'RTI PSW NOT EQUAL TO 200
% 176700 176656 P RAND.C, STK3 ek THE DATA ON THE STACK
1 u.? 1 g'r'xa' ; :uo‘F EQUAL TO RAND.C
026767 176670 176646 CP  RAND.D, STKY  ;CHECK THE DATA ON THE STACK
$54005 -y B QTR HOT EGLAL TO RAND.D
7 176650 176636 CP  RAND.A, STKS  ;CHECK THE DATA ON THE STACK
104 XY  STRE NoT EQUAL TO RAND.A
06767 176640 176626 RAND.B, STK6  ;CHECK THE DATA ON THE STACK

i ETKE NOT EQUAL TO RAND.B

104000
&%s 001776

MOV 838, (5P ; STACK
RTI 5n£Essgoaﬁn-: STATUS (T-BIT)
104400 38: SCOPE




mnuc-u-oacsa
DBKEBR.P11

R R R R R R R R B R S SR R Ean & B N B AR ST o ot s
O o s e s P
~ NonL£EWw
. 4 -
VY n‘:n tl‘ l‘:l‘ 1
r '

RCISE FSUB

TEST a:

TEST e:

TST2:

!

176516
176510
176560

176550
176514

Bop B G oo

176476
176462

176505 S§:

B P Brd Qo L)

“

A 1,4
=3
o

B
= N

KE1IF (FDP-11 F1S) EXERCISER. MACY1l 27(732)
EXE Rl

Z893 B Zggmes $33gcImsmgoRcey ZRYE 53 5333 gﬁ 43

FO2

20-SEP-76 13:54 PAGE 21

3 SRR T I I I T 000 00 00 03000 0 0 0 0 0 00 00 0 06 06 30 00 30 JE00 00 00 3030 00 36 00 30 30 30 00 00 00 0 0 0 0 0 0 00 0

RE%ISEM%B (mlé FL%}WTMT INSTRIETIW) e

j lll!iill!llil!l!lliii!lllllllllllillllll’llllllliii‘llllilll!lliiilll!l

$STACKO, R1 :SET UP THE STACK POINTER
PC, PUSHR ;PUT THE DATA ON THE STACK
Rl :FLOATING SUBTRACT ON THE R1 STACK
. B B

- §5(BPS, % n%t mgnms

;60 CHECK FOR ROUNDING ERROR
= jeRcH IF E
A Y e

sSTACK POINTER NOT EQUAL TO #STACKY

e

SS FOR TYPING

7
)

SSUBL, ANS1  ;CHECK THE ANSWER
%ﬂz. ANS2  ;CHECK THE ANSKER
IT2, RNDFLG ;CHECK THE ROUNDING FLAG
172, RNDFLG ; ING FLAG
§(m ssue2 FORTRAN ANSWER
: IF NO OVERFLOW
: - CONDITION CODES
3PS, :SET P FOR OVERFLOW
353, ﬁ : PSM
6% s T AGRIN
im. RNOFLGH cx ING® FLAG
IT2 G+l
e, peien gl ey
% OR ANSKER

&asz&mm%m

STMK POINTER FOULED UP

s




C-11-DBKEB-A

P11 TEST 2:
002014
176374
176340
176330

176310

5
zaazazgzsasaaaaﬁagsssssgssssz 53

176336

176326

176316

176306

176276

176266

KE1IF (POP-11 FIS) EXERCISER.
EXERCISE FSUB Rl

8%

HLT

MOV
RTI
SCOPE

GO2

MACYLl 27(732) @20-SEP-76 13:54 PAGE 22
8ls, STK1 ; CHECK Tl-f RTI ADDRESS ON THE STACK
.44 : IF OK
;RTI ADDRESS NOT EQUAL TO #1S
, ST : TACK
S;“!.BER STK2 8500( ﬂf &SH ON THE S

[ I
;RTI PSW NOT EQUAL TO 200

mo.c. STK3  ;CHECK m‘; DATA ON THE STACK

sm nor eoum. TO RAND.C
n?qo.o. STKY  ;CHECK THE mrn ON THE STACK
] m* EQUAL TO RAND.D
ng;o.n, STKS  ;CHECK THE mm ON THE STACK
gt .m* EQUAL TO RAND.A
n?qo.a. STKE  ;CHECK n: DATA ON THE STACK
: m%§ EQUAL TO RAND.B
$35, (SP)  ;RESET THE ST

STARCK :
sRESTORE THE STATUS (T-BIT) .




HO2

IEESC;}}-DGKEBTEST 3. KELIF (ngééélgéSgHEEEﬂcagER. MACY1l 27(732) 20-SEP-76 13:54 PAGE 23

lllll!l!ll!ll!!llllll!!!lllil!llli!!l!!!ill!!ll!lll!lll!ll!llll&lll!lll
s TEST EXERCISE FMUL (PDP-lé FLOGTINgNggLTIPLY INSTRUCTION)

eSO ¢ 0.0 e

nuumnun&uunu&m&ulw&m&u{m&uwnmuluiuuum

S

@ 865;5 TST3: MOV Iggmcxo.na :SET UP_THE STACK POINTER
112 JSR " PUSHR :PUT DATA ON THE STACK
NOP
FMUL+ R2 sFLOATING MULTIPLY ON THE R2 STACK
91] MOV 3PS, SPSH
1 MOV R2 : |||nc§sc|| 53
315 CMP SMOLPS, % 53&"& "Tgmus
Eig BNE 4% :GO a:cx FOR ROUNDING ERROR
1; 176212 1STB  $PSW sCHECK FOR ERROR
gia BNI 23 :BRANCH IF ERROR
919 000610 176256 MOV 8STACKY, SAVSTK  ; PROPER STRCK %ss FOR TYPING
?i 176252 176176 % sgqurx. §SP ; CHECK "if g POI
HLT ¥ ;STRCK POINTER NOT EQUAL TO #STACKY
176222 176156 g %lu, ANS1  ;CHECK THE ANSKER
g 176214 176150 CMP gu.e. ANS2  ;CHECK THE ANSKER
000010 176220 YS: gﬁ 88173, RNDFLG ;CHECK THE ROUNDING FLAG
§ @o 176210 % gm. mc : ING FLAG
1 1 176164 #1 : FORTRAN ANSKER
a5 ot BVC &(u PBRANCH IF NO OVERFLOW
k] % ng_a CONDITION CODES
g 177776 ggig nov 3PS, SMULER ;SET UP mrg& OVERFLOMW
g S B8R 5’0 i sﬁ 5 AGAIN
an 7 000010 176145 SS: IT8 gm. RNOFLG+1 !acut -ga%mm- FLAG
10 176135 1 113 G+l o#mmxm- FLAG
;'é 000 é 176110 SUB &u. m é‘ ORIGINAL ANSKER
78: EE$ EEES;SRESH OR ANSKER
BR 3s
176106 28: MOV 8STACKD, SAVSTK ; FOR TYPING
? %’& 176026 &m sa*:stx.' 5 CK %‘ INTER
E’g n? ’ ; STACK Psm FOULED UP
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TEST 3

0023SH

176044

176000

175770

175750

175740

002676

KELLIF (PF &51&5) EXERCL?ER
175776
*?
175766 CMP
BEQ
MLT
175756 MP
&
175746 CHP
BEQ
HLT
175736 CHP
BEG
HLT
175726 CMP
i
HL
MOV
RTI
38: SCOPE

102

MACY1l 27(732) 20-SEP-76 13:54 PAGE 24

'13’ STK1 ;cvzcxnng RTI ADDRESS ON THE STACK
: ngx NOT EQUAL TO #1S
sr:qun. STK2  ;CHECK “x‘r PSW ON THE STACK
y ;Sr' "x' PSH: No?xem T0 200
RAND.C, STK3  ;CHECK DATA ON THE STACK
.44 ;BMH% 0K

:STK3 NOT EQUAL TO RAND.C
RAND.D, STKY4  ;CHECK THE DATA ON THE STACK
44 : BRANCH % 0K
:STK4 NOT EQUAL TO RAND.D

s CHECK "if DATA ON THE STACK

,sms NOT zoum. T0 RAND.A
RAND.B, STKG  ;CHECK THE mm ON THE STACK
.4 s BRANCH *r

:STK6 NOT EQUAL TO RAND.B

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

RAND.A, STKS
.4
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175672
175660

175616
175610

175660 -

Rl
175608

{72828

s =

s TEST §:

g 42

o
[
o =
.

7922

4T
"o

220EIRBEREIRT 1B

=
@

cE32 B T8EEA

‘
]

g

JuPs,

. $Dtves,
us
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;i!lIlil!lllllll!llll?;;l;;lsl:ll!l:ll::li:llllll;;;;l;;;;;ﬁg;;a;:lllll!
w0, a0 Rl -
STACK POINTER = R3

5lllll!lllllll!liiii!lliilillliil!i!*lillil!lli!lillill*llililliili!i**l

or (P01 Y DATA ON THE STACK

;FLOATING DIVIDE ON THE R3 STACK

PROCESSOR STATUS
INT

: SAVE
’

: THE STACK PO

5?&'& THE PROCESSOR E'T'mus
:GO CHECK FOR ROUNDING ERROR

;CHECK FOR ERROR
;BRANCH IF ERROR

28
SAVeTK."SeP° * iBNECK THE STAGK POTNTER - Kom TYPING
"+ BRANCH_ IF

$DIVI,
4g

Ive,
$8ITY,
5§
8ITY,
2l
soivi
13

3PS,
$340,
23
sBITY,
7$
I,
]
soivi

RNDFLG+1
Gel';

: 1

s STRCK Pom%a NOT EQUAL TO #STACKY
:CHECK THE ANSWER

sCHECK THE ANSWER

RNDFLG ;CHECK THE ROUNDING FLAG

:iﬂ Iiﬁ FLAG

IF NO 0]
; ALL CONDITION CODES

z

% 18 T oo

RIS
3

“DEROUNDING™ FLAG

i
5

5.
=

:
¢
2
:

SSTACKD, SAVSTK  ;SAVE. STACK ADDRESS FOR_ TYPING
SAVSTK, CK

: TACK POINTER
*BRANCH I
:STACK POINTER FOULED UP
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DBKEBR.P11

TEST 4: CI
003134 022767 002714 175436 81$, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
m-oo 003142 001401 aco .44 sBRANCH IF OK
1& 003144 104000 HLT :RTI ADDRESS NOT EQUAL TO #1S
i %u% 026767 175514 175426 CMP SDIVER, STK2  ;CHECK THE PSW ON THE STACK
104 003154 001401 BEQ L4 :BRANCH IF OK
iﬁ; 003156 104000 HLT :RTI PSW NOT EQUAL TO 200
1 003160 026767 175440 175416 CMP RAND.C, STK3  ;CHECK THE DATAR ON THE STACK
1048 0O0: % 00140 BEQ .44 : BRANCH * 0K
ig 1 HLT :STK3 NOT EQUAL TO RAND.C
} 1 003172 %m 175430 175406 gcna a?qo.o. STK4  ;CHECK THE om ON THE STACK
N1 <"1 | ™
ig N0320¢ wﬁ% HLT ;E‘I’I 'x' "4':no" } EQUAL TO RAND.D
1055 003204 026767 175410 175376 CMP RAND.A, STKS  ;CHECK THE mm ON THE STACK
1056 %m 1401 BEQ 44 : BRANCH *r
ig 19 1”3-1000 HLT :STKS NOT EQUAL TO RAND.A
1059 16 7 175400 175366 CMP RAND.B, STK®  ;CHECK THE om ON THE STACK
1060 & %331 BEQ .44 BRANCH IF OK
i% 104000 HLT :STK6 NOT EQUAL TO RAND.B
1 003236 MOV #38, (SP)  ;RESET THE STACK
i% %?ﬂo &%& RTI RESTORE THE STATUS (T-BIT)
1 003236 104400 38: SCOPE
1069
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DBKEBA.P11 TEST S: EXERCISE FRDD R4 .

i&g “H“l!'“!l!le!“"l!lllHll“il!!!!!l!*lll“l!li!!!*l“l*“l*"ll«"“
18;0 s TEST G: EXER xss FADD (PDP-11 n.omw INSTRUCTION)
igé ' sI T' ncx' ”i!'om'rIJ 4
iﬂﬂ ll!!!llll!lll!llll!lli!llllilliill“ll!llﬂl!!llll!ll!llliIll!llllll!!l
1 2704 TSTS: MOV $STACKO, RY :+SET UP THE STACK POINTER
}gg m 864757 S?%% JSR Pg, ' PUSHR 5351 HE DATA ON THE STACK
1 003250 NOP
ig %ﬂ " FADD+ R4 sFLOATING ADD ON THE RY STACK
1082 DOIo6s Oipeer iresag oooe 18 ROV RWor  36P°  I2AVE THETAK POINTER
fis' IK,:
1083 00326E 358'727 1 175320 CMP snbops gp 3”5« m-: PROCESSOR STATUS
1084 003274 001401 BEQ F OK
{uasmaan 04000 HLT Psuuorsmrosaoops
1% 003300 105767 175310 TSTB  $PSW sCHECK FOR ERROR
{&gg 003304 100M23 BMI 2% :BRANCH IF ERROR
v4 175354 MOV $STACKY, SAVSTK SS FOR TYPING

103, D0B4 Osores 175540 173 op  SASTK, '35 BHECK THE STAGK Pol
1082 003322 001401 BEQ 44
i 003324 1 HLT smcx Poxn%a NOT EQUAL TO $STACK4
1095 003326 026767 175300 175254 cHP sgqom, ANSI  ;CHECK THE ANSWER

[}
ig ?83.386 ﬁ X W 8§ ANSWER WRONG
1099 003340 026767 175270 175244 gEm sggoa ANS2 crscxﬂn: ggsssn
ﬁﬂ e LT H : i RTCHT HALF OF ANSHER WRONG
ﬁﬁ 003352 000451 BR 38
11 7 1 2s: MOV §STACKD,SAVSTK ron TYPING
1100 D033 Goertr 170308 17esse b SAVaTK '3op ,8&"& r%"s% I
11g 003370 001401 BEQ L+ : 95
Hm 003 104000 HLT :STACK POINTER FOULED UP
1110 003374 022767 003254 175176 CMP $1$, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
1111 003402 % BEQ .4 :BRANCH IF OK
ﬁx 003408 1 HLT :RTI ADDRESS NOT EQUAL TO #1S
1114 %a. 026767 175224 175166 CMP SADDER, STK2  ;CHECK THE PSW ON THE STACK
1118 14 001401 BEQ ,+4 ;aamcux 0K
iﬁ? 003416 104000 HLT sRTI PSW NOT EQUAL TO 200
1118 003420 026767 175200 175156 CMP RAND.C, STK3  ;CHECK nc mm ON THE STACK
1119 gg 001401 BEQ 44 %
ﬁsn 104000 HLT srxa NOT EQUAL TO RAND.C
uzé 003432 026767 175170 175146 CMP RAND.D, STK4  ;CHECK THE DATR ON THE STACK
1123 003440 001401 BEQ .44 :BRANCH IF OK
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P11 XERCI RY

TEST S: SE FADD

ﬁ 003442 104000 HLT +STKY NOT EQUAL TO RAND.D

26 003444 026767 175150 175136 CMP Rggo.n. STKS  :CHECK THE DATA ON THE STACK

g m E.E? ' E‘?“E%d 58."_“ TO RAND.A

30 003456 026767 175140 175126 CMP RAND.B, STKb 5% m; TA ON THE STACK

3 B339 104008 % Hot

3 HL :STKe NOT E TO RAND.B

34 003470 012716 003476 MOV 838, (SP)  ;RESET THE STAC

g 003474 000002 RTI *RESTORE THE smus (T-BIT)

g 003476 104400 ' 3s: SCOPE

39

40

5 JEIEIEE 03636 36 3606036 36 36 36 36 30 30 36 36 36 36 36 96 036 36 36 30 036 36 36 96 36 38 3636 36 36 36 36 36 36 36 366 26 36 36 96 3636 36 36 36 30 6 36 36 36 36 36 36 0 36 36 3 3

i
1
i
1
1
1
11
11
11
1
1141 1TEST b: EXERCISE FSUB (POP-11 FLOATING SUBTRACT INSTRUCTION)
1142 ; RAND. A, RAND.8 - RAND.C,RAND.D = ANS1,ANS2
1143 STACK POINTER = RS
ii:: ***'*i**&l***!l********!f************!**ﬁ!***********!*******i‘*&***’!i
1146 003500 012705 000BOY TSTe: MOV #STACKO,RS sSET UP THE STACK POINTER
1147 00304 004767 010070 JSR PG, ~ 'PUSHR :PUT THE DATA ON THE STACK
1149 003510 000240 NOP
150 o0si2 0780IS FSUB+ RS ;FLOATING SUBTRACT ON THE RS STACK
11 ¥ 013767 | 175072 1S: MOV @PS, SOR STATUS
1185 O02ss Oloecs 17e0r8 7~ Hv  Re > 355" I2AVE THE STACK BinteR.
1184 0026 026767 175106 175060 CMP  SS0BPS, SPSW  :CHECK THE mocssson STATUS
LS 0014g1 BEQ .44 PBRANCH 1
115 1 HLT *PSW NOT EQUAL TO SSUBPS
1158 105767 175050 TST8  SPSW sCHECK FOR ERROR
1159 0024 185453 BNI 2% 'BRANCH IF ERROR
| 5 10 175114 MOV TACKY, SAVSTK ACK SS FOR TYPING
116 0Rd Be%e; T9%%0 172bMd b SAvaTK 'gop° ;3“"& The srﬁcu KoIRTER
1163 00362 001401 BEQ .44 ? BRANCH
ﬁg 003564 104000 HLT ! STACK POINTER NOT EQUAL TO £STACKY
1166 003566 026767 175050 175014 O SSUBI, ANSI CHECK THE ANSAER
1167 003574 001401 BEQ .44 'BRANCH IF
1168 00376 104000 HLT iCEFT HALF OF ANSWER WRONG
1170 003600 026767 175040 175004 CMP  SSUB2, ANS2  ;CHECK THE ANSWER
1171 003606 001401 BEQ .44 'BRANCH IF OK
1i7é 00310 104000 HLT 'RIGHT HALF OF ANSWER WRONG
1174 o031z 0004 BR 3s
‘ig Ooass Gaertr 17o0ia lmvee O PEp SAverk.'Sop ™ ICHECK THE STACK POINTER G
1K Y./~
hn 0036.3C 5’1’331 g'é' R N eﬁucu#gx
1179 003632 10M000 HLT 'STACK POINTER FOULED UP
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DBKEBA. P11 TEST & EXERCISE FSUB RS
Hﬁ' 003634 022767 003514 174736 CMP 818, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
1182 003642 00140 BEQ .44 :BRANCH IF OK
ﬂg 003644 | HLT :RTI ADDRESS NOT EQUAL TO 18
ug 46 gsw 174774 174726 CMP §SUBER, STK2  ;CHECK THE PSW ON THE STACK
11 1401 8EQ 44 :BRANCH IF OK
Hg 104000 HLT :RTI PSW NOT EQUAL TO 200
1189 003660 026767 174740 174716 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK
1190 % % BEQ 44 : BRANCH *r 0K
{ig& 1 HLT :STK3 NOT EQUAL TO RAND.C
1193 003672 026767 174730 174706 CMP RAND.D, STKM  ;CHECK THE DATR ON THE STACK
1% 904000 ar M O 1 10 R
ﬁg 003702 1 ; HLT :STK4 NOT E 10 D
1197 767 174710 174676 CMP RAND.A, STKS crtcx THE mm ON THE STACK
1198 12 001401 BEQ .44 %
&93 003714 104000 HLT sn(s NOT EQUAL TO RAND.A
120 % gsm 174700 174666 CMP RAND.B, STK6  ;CHECK THE DATA ON THE STACK
1 1401 BEQ .44 % 0K
iam 003726 muggo HLT srxs NOT EQUAL TO RAND.B
1205 003730 012716 003736 MOV 838, (SP)  ;RESET THE STACK
i% 003734 000002 RTI :RESTORE THE STATUS (T-BIT)
1g 003736 104400 38: SCOPE
1510
iell !!!i“l!ll*!!ll'!!!l!!l“!H!!l*i!!!!“!ﬂ*l!!“l“&!!!!!!***!!*****i“*
121 : TEST 7: EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
121 ; RAND.A,RAND.B * RAND.C,RAND.D = ANS1,ANS2
1214 STACK POINTER = SP
i ig 'l!!ili!i***!!“!“!*!!ﬂ!“*!ﬂllIﬂi““il&%&lll*li&!*i*!***“*l*!!
1217 - 003740 012706 000604 1ST7: MOV $STACKO, SP :SET UP THE STACK POINTER
igi 003744 004767 007630 JSR PC, PUSHR ;PUT THE DATA ON THE STACK
1 NOP
ig 00375¢ % FHUL+ SP sFLORTING MULTIPLY ON THE SP STACK
1223 003754 013767 177776 174632 1S: MOV 8PS, SPSW  ;SAVE SSOR STATUS
1224 003762 010667 174630 MOV SP §SP :SAVE THE STRCK POINTER
: gs 7 174656 174620 CHP SMULPS, :CHECK THE PROCESSOR STATUS
1 1401 BEQ .44 :BRANCH IF OK
1 104000 HLT ;PSW NOT EQUAL TO SMULPS
1 DO4000 105767 174610 1ST8 :CHECK FOR ERROR
igf DO4004 1 BMI gsu 535:&.“ ?l»e Emon
1232 012767 0006I0 17465Y MOV $STACKY, SAVSTK ; PROPER STACK SS FOR TYPING
{% 4 1 I 174650 174574 55"5 sgxsrx.'ssp ;gnv& m: srgcx 'E?'ES
1235 004024 HLT . :smcx POINTER NOT EQUAL TO #STACKY

- -

. ——
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KELIF (Pg‘):gll SF)'NE.LXERCI R.

174620

174610

179600
ooa7sH
174542
179476
174466
179446

174436

174554

17454

179474
174464
174454
17444
179434

179424

cHP
BEQ

BO3

MACYll e7(732)

SMULL,
.

ANSI
ANS2
-(SP)
;gPVSTK
STK1
sT@
STK3
STKY
STKS
STKe

(SP)

20-SEP-76 13:54 PARGE 30

;CHECK THE ANSWER

sBRANCH IF 0K

sLEFT HALF OF ANSWER WRONG
CI'ECKTIiEg:SbER
mﬂmwmm

;PESTORE THE STACK

STACK ADDRESS FOR TYPING
gﬂ RCK POINTER
TRCK POl FOULED uP

RTI ADDRESS ON THE STACK

,W&S?MT EQUAL TO s1S

3 CHECK n; PSH ON THE STACK
5%“'%- uo?"enum. 10 200

3 CHECK g(m ON THE STACK
5sam' Cuo' * EQUAL TO RAND.C
;% TA ON THE STRCK
$STKY ;ﬁ& T0 RAND.D
; CHECK TR ON THE STACK
sﬁrxstm?sgu T0 RAND.A

i%“‘ THE DATA ON THE STACK
:STKB uo* EQUAL TO RAND.B

iRESTORE THE STATUS (T-BIT)
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KE11F (POP-11 FI1S) EXERCISER. MRCYll 27(732) 20-SEP-76 13:54 PRGE 31
EXERCISE FDIV RO

(REREREEREEFRRRREERERRERERERRRERERERRARRRREERRERERERREEERERREERERRREEEEE

; TEST mi ISE FDEV (POP-11 FLORTING ggvme INSTRUCTION)
PEHEEEREHE R AR SR A S

M TSTI0: MOV $STACKO, RO ; SET ﬁzfg STACK_POINTER
PC, PUSHR ;PUT TR ON THE STRCK

RO ;FLORTING DIVIDE ON THE RO STRCK

Biws, BB, (ST,
¥ Boil NOT EQUAL TO SDIVPS

x> $BRANGH TF ERROR

gjsa%ugsm P?%:g RCK %ss FOR TYPING
! ;gr"mm” OINTER NOT EQUAL TO 8STACKY

g
b

3
3

174370 1S:
174356

N Vi, :
174312 % 1, ANS] ;%CK “is ANSKER
sLEFT HALF ANSHER WRONG
17436 174302 SOIVe, RNS2 ;CHECK THE ANSHER

IRTGHT HALF OF ANSHER WRONG

ISTW. iQ’YSTK g ST 9 FOR TYPING
- R g o
; CHECK "f

013, STK1 RTI ADDRESS ON THE STACK
; iRTI NOT EQUAL TO 81$

004216 174234

£33 C33 2832 3 TE3 783 1833 34 ARyEs

174312 174224 sg‘x.vm. STK2  ;CHECK "xf PSH ON THE STACK
: sRTI no?“em 10 200
17423 1749214 CMP  RAND.C, STK3  ;CHECK "f TA ON THE STACK
Eg R ; *
HL : NoT E T0 RAND.C
174226 174204 CMP  RAND.D, STKM  ;CHECK TA ON THE STACK
BEQ .4 £m"x§ &
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Wg TEST 10: P&E#CIS% FD?V RO

i HLT :STKY NOT EQUAL TO RAND.D
1 174206 174174 MP RAND.R, STKS cr:cx n-f %m ON THE STACK
1 g .44 *
i : HL :STKS NOT EQUAL TO RAND.A
1 ¥ 174176 174164 CHP RAND.B, STKb CK TA ON THE STACK
1 : BEQ ' R %«cﬂ“f &
i 1 . HLT :STK6 NOT EQUAL TO RAND.B
1 004440 £38, (SP)
i g 855008 R RESTORE THE STATUS (T-BIT)
ig DOY440 10400 38: SCOPE
ig unumu&mm&mm&mumm&mun
{ :TEST u %m m:go (Pl!'-lé rLomxnc ADD msmucuom
ig .uuumutommmmmmi
1360 0Ov#42 01270 TST11: MOV ACKD, m ACK_POINTER
i 004446 n# % JSR 5?’ % g’c%r ON THE STACK
1 NO4452 NOP
i 004454 FRDD+ Rl :FLOATING ADD ON THE R1 5STACK
1 177776 174130 1S: MOV 8PS, SPSM
1 174128 v Rl 3 :% 37 §g¥l§w
I741N 178116 %r sﬁoos : TATUS
HL ’ :é m:rE EQUAL TO SADDPS
50¢ 174106 1518 cX F
3 BMI gsu :%m ?" &82
. g(ncx ADDRESS FOR TYPING
'

E - 9' :”Paxngn NOT EQUAL TO SSTACKY

%7 174076 174052 GP SOOI, ML CHECK THE AYSER

H o SLEFT HALF OF ANSHER WRONG

= RS .
BR 38

P el T g SR g%’gﬁgmmm

FOULED UP

o
o
-~
Rk
1
B
2
0004S1

Bt P B st Gt =

S
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DBKEBR.P11 TEST 11: ? S% nEo %

ig m : I 004456 173774 5:"6 ?ig. STK1 %céﬂ n-; RTI ADDRESS ON THE STACK
{5 004606 104000 HLT sRTT nooasss NOT EQUAL TO #1S
! m : 7 174022 17374 &m fggoen. STK2  ;CHECK "xf PSW ON THE STACK
iﬁ 1 HL Em uo?xsm T0 200
{uoa 004622 oa?m 173776 173754 &m ngr“oc STK3  ;CHECK n-; DATA ON THE STACK
i@ e 184000 HL m* EQUAL TO RAND. C
fm 0Ls oal;m 173766 173744 &m mo.o, STK4 3 CHECK n? &m ON THE STACK
e B | € Bl el 10 .0
mé ﬁ % 173746 173734 ggg ??qo.n. STKS %«m‘? &m ON THE STACK
1413 1 HLT sSTKS NOT EQUAL TO RAND.A
i:i; % 173736 17374 gl?’ RAND.B, STK g“ni wn ON THE STACK
mg 570 1 HL mzmroma
;% g‘&;s? % i E?‘x’ e e ;%s?oaz"?rt STATUS (T-BIT)
ié 004700 104400 3s: SCOPE
1424 -
grssr 125“.“ xse n&%‘ (”'16 noanug&amr INSTRUCTION)
. STACK PO = R2
2 i 2232221

06e6e wHE IR RDPlem (PG Yhe Dara on The STACK

33
g £,
3

iugs
1453

e

1

g

1

1

; Biris 0% e R sFLOATING SUBTRACT ON THE R2 STACK

1 1 177776 173670 1S: MOV awPS, SPSH A

i §:" Qo B S AN

™ 1 e ‘éﬂr’s& T0 SSUBPS

= P ol

im Bine 1050 7% g X S GRANCH IF ERROR

1§§ 10 173712 MOV SSTACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
i % 6787 1 173632 oP  sAvsT, ; THE STACK POINTER

;33 u.? :§I acx: POINTER NOT EQUAL TO SSTRCKY




" — - — e -

5
-

SEEEFEELFESBAPREENSD gﬁ

B B o Bed oo B o

B Pt om0 s Bt P Pt ot Pot Bt S oD B D o et o hms Bt frowd Pt
AP
FARNK

3

[ Y e Ty oy
ERRERBSRI

5

= s P

:

-DBKEB-A
TES

B

767
| 140

000451

7
7

001
1

G5
F
104000
g
104000

&?767

7
s
1

120 026767

001
1

012716

104400

 KELIF (PDP-11 FIS) EXERCISER.
T 12: EXERCISE FSUB R2

CHP
BEQ
HLT

173696 173612

173636 173602

cHP
BE
HL
BR

MOV
cHP

oy

L

WX 17
004716

173572 173524

CHP
BEQ
HLT

173536 173514

173526 173504
173506 173474
173476 173464

00Si40
RTI

$SUB1,
.44

§SuUB2, ANSe
.4

38
SR B

o

B

FO3

MACY1l 27(732)

ANS1

STK1

STk2

STKb

(SP)

20-SEP-76 13:54 PAGE 34

;C&CK THE ANSWER

: IF 0K

sLEFT HALF OF ANSWER WRONG
:CHECK THE ANSMHER

M FOK

iRI OF ANSWER WRONG

i K THE STACK POINTER | e
; 8HR0K POINTER FOULED LP

s CHECK RTI ADDRESS ON THE STACK
:RTI NOT EQUAL TO 8IS
s CHECK PSH ON THE STACK

sBRANCH IF 0K

sRTI PSH NOT EQUAL TO 200

; CHECK Tl? DATAR ON THE STRCK
:WI 0K

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

Em}% TO RAND.D
CHECK THE DRTA ON THE STACK
5?&5%{ EQUAL TO RAND.A
3 CHECK n? g&m ON THE STACK
;m* EQUAL TO RAND.B

;RESET THE STRCK
;RESTORE THE STATUS (T-BIT)
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) | RRRRRRRRERREREERRERRERRER R AR R R ERARERERR RS RERERR AR R AR AR RRRR RS RRRE S
132 ;rssr 13; ISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)

{.. ; % 4REND. ;ggm.c,m.o ANS1, ANS2

iﬁ lll!l'!llllll!ll"l“““l“i!ll"!l“«ll!l""lmullmll"l!ll“"m
1502 00S! TST13: MOV $STACKO,R3 : THE STACK POINTER

:E 305;29 %sow JSR PC, PUSHR ;ﬁ !ﬁ: 513' ON THE STACK

1S NOP

i FMUL+ R3 :FLORTING MULTIPLY ON THE R3 STACK

i ? im 173430 1S: %v 23"'5' $PSW aocgsson STATUS

1 1% 173416 asc"’ sﬁ:.rs gu % P&'s’g&mgam

HL - Psuuorsmmmps

173406 1518 ; CHECK FOR
BMI ;BRANCH IF

£
AR R RO BRI e

BEQ 4
, . HLT :STRCK POINTER NOT EQUAL TO #STACKY
173416 173352 % %1. ANS1 g%e&nﬁ g‘w
HLT :LEFT HALF OF ANSWER WRONG
173406 173342 ngP SMUL2, ANS2  CHECK THE ANSWER
HL | ;mﬁ"rﬁ.r OF ANSWER WRONG
ig ER 38
1 73404 28: MOV  #STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING
{ CMP  SAVSTK, $SP sCHECK THE STACK POINTER
ig &? wp&u?én FOULED UP
isav 005156 173274 &m ?g. STKL  ;CHECK ng RTI ADDRESS ON THE STACK
iﬁ | HL ,Eraxim{mr EQUAL TO #1S
1 173342 173264 CMP  SMULER, STK2  ;CHECK THE PSW ON THE STACK
i% E . mn?n?‘sm T0 200
ig 173276 173254 % a?“oc STK3 ;% * TA ON THE STRCK
i 1 T :STK3 NOT EQUAL TO RAND.C
i% &ﬁ 8‘1’ "1' 173266 173294 % * RAND.D, STKY E%“ﬁ &m ON THE STACK
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TEST 13: XERCISE FMUL R3

{g 0OS3Y4 104000 HLT :STKY NOT EQUAL TO RAND.D
} 005346 ozt;m 173246 173234 &_m n?qo.n. STKS  ;CHECK THE DATA ON THE STACK
§§ M M HL 1 g'v'xs'“cm* es'fn. TO RAND.A
1 767 173236 173224 cMP RAND.B, STKE  ;CHECK n-; TA ON THE STACK
1 1 eeg .44 : *
isw 1 HL :STK NOT E TO RAND.B
NG 00S400 ) (SP) e T T
i% DRTe 508 RS OP R el e STATUS (T-BIT)
{sm 00SH00 104400 3s: SCOPE
i§ nu&um&ummmnmumummmuumnnmum;mm
1 :TEST m xsc roxv (PDP-11 FLOATING DIVIDE INSTRUCTION)
1569 : 7 RAND.C,RAND.D = ANSI,ANS2
lﬁ : smcx ﬁom:g
i ;llll mummmm&mmmmmm
1573 gag gxﬁm 000604 TSTIY: MOV csmcxo RY :SET UP THE STACK POINTER
i 767 006166 JSR PC,  'PUSHR ;PUT DATA ON THE STACK
1 0OS412 000240 NOP
i 00SMIN 075034 FDIV4 RY :FLOATING DIVIDE ON THE R4 STACK
1 & 013767 173170 18: MOV #PS A
53 pous pmy (s i B RO,
158 7 173224 173156 CHP soivPs, $Psu "f PROCESSOR STATUS
1 1 BE L4 , IF 0K
{ 1 HL NOT EQUAL TO SDIVPS
1566 105767 17314 TSTB  SPSW -cu-:cx FOR ERROR
ig gﬁ 1% BMI 28 : BRANCH ?} ERROR
1 1 MOV $STACKY, SAVSTK PROPER STACK ADDRESS FOR TYPING
1289 15048 CHP  SAVSTK,'S$SP :&E« STACK POINTER
1 BEQ ! :BRANCH IF OK
i HLT :STACK POINTER NOT EQUAL TO $STACKY
v
{Eg 173112 g:vé fo“{ 1, ANSI %nf ANSKER
i ag HL sLEFT MALF or ANSHER WRONG
xéi 7 173156 173102 $DIV2, ANS2 CHECK THE ANSWER
1 1 8'1’33 % o zm"if 0K
{s 005512 m-oaaﬁ HLT sRIGHT HALF OF ANSWER WRONG
i 00SS514 (0004S! BR 3%
1 16 012767 173144  28: MOV #STACKD, SAVSTK STRCK ADDRESS FOR TYPING
}sou Eﬂ 17" nlggamu 1%54 EC!P K, '§SP CK THE STRCK POINTER
1606 D02E 104000 - i ;E"““’“p&u?‘s‘a FOULED UP




DOXERE P11 OBKEBI RS 1y
;g 00SS36 02?757
16} e TBia%
161 03?757

3 784000
gas7e7
004008
026767
oB148
026767
001401
104000
250 D5at1
§ 00S630 104000
1 00S632 012716
1633 00S636 000002
1634
{ 00SE40 104400
i§
im
}23?
1B4s
iﬁ"ﬂ
{§
16
16580
l%
1
1
1
1655
1635 (00570
it oR7
1659 %ﬁ 01275;
1e8? it
1662 005726 104000

;

%

172730
172716

172752
172672

KELIF (PDP-11 FIS) EXERCISER.
L N U
00S416 173034 cMP
it

HL

173112 173024 cMP
wt

HL

173036 173014 cMP
et

HL

173026 173004 cMP
BEQ

HLT

173006 172774 cHP
BEQ

HLT

172776  17276M CMP
BEQ

HLT

00Se40 MOV
RTI
38: SCOPE

nmlmmnunnlnumn
%1 6 R&Iw INSTRUCTION)

TR 30 0 0 0 0

TEST 15:

n&u&muumu&mum&mu

TSTIS: MOV
JSR

NOP
FROD+
MOV
MOV
CHP
BE
HL

1ST8
BMI

MOV

B0

HLT

103

MACY11 27(732)
8§, STKI
L]
SDIVER, STK2
.4
RAND.C, STK3
'
RAND.D, STKY
.44
RAND.A, STKS
o)
RAND.B, STKB
Y

(SP)

&

ISE F
o B
#STACKOD, RS
PC, PUSHR

RS
ws
snbovs

5>
$STACKY, SAVSTK
SAVSTK, SSP

20-SEP-76 13:54 PAGE 37

; CHECK Ti% RTI ADDRESS ON THE STACK

:RTI NOT EQUAL TO 818
s CHECK wz PSW ON THE STACK
IR 0¥ EouaL To 200

;cm:cx THE DATA ON THE STACK
03 Mot EGUAL TO RAND.C
ICHECK THE DATA ON THE STACK
: Tk4 NoT’ EQUAL TO RAND.D
SCHECK THE DATA ON THE STACK
i 8TRE HOT’ EQUAL TO RAND. A
SCHECK THE DATA ON THE STACK
LERANCH IF OK
!STKe NOT EQUAL TO RAND.B

;RESET THE STRCK
;RESTORE THE STRTUS (T-BIT)

;SET UP_THE STRCK POINTER
;PUT THE DATA ON THE STACK
;FLOATING ADD ON THE RS STRCK
STATUS

CK Tli &M:K POINTER

’
i
: PROPER STRCK ADDRESS FOR TYPING
i
:STACK POINTER NOT EQUAL TO $STACKY

S 3




JO3

MAI c;ﬂ-oacsa;gm lS:KE“F (PEEA&QS’_)_&(ERC%ER. MACYll 27(732) 20-SEP-76 13:54 PRGE 38

% 172676 172652 ge sApDl, ANSI %ncumf' ANSHER
1 HLT |

LEFTWNMM

7 172686 172842 MP $ADD2, ANS2  ;CHECK ANSWER
it & BERTE 8
HLT :RIGHT HALF OF ANSWER WRONG
000451 ER 3s
012767 000BOM 172704 28: MOV #STACKD, SAVSTK  ;SAVE STACK ADDRESS FOR TYPING
85787 172700 172624 &m SAVSTK, ' §SP ; CHECK n; ar(ncx POINTER
1401 Q L4 ; I
HLT :STACK POINTER FOULED UP
% 005656 172574 gg; aa, STK1  ;CHECK nﬁ aT(I ADDRESS ON THE STACK
HLT ) :RTI ADDRESS NOT EQUAL TO #1S
8"337 172622 172564 CMP SADDER, STK2  ;CHECK n-; PSH ON THE STACK
1401 BEQ .44 *BRANCH I
HLT sRTI PSW NOT sounL 10 200
%337 172576 172554 CNP RAND.C, STK3  ;CHECK THE DATA ON THE STACK
1401 BEQ 44 * BRANCH ¥r 0K
HLT :STK3 NOT EQUAL TO RAND.C
uatfm 172566 172544 55" R%O.D. STK4  ;CHECK ng DATA ON THE STACK
'1‘8-.386 HL g !g'm""cm” * sgfm T0 RAND.D
na%z 172546 172534 &rla n?qo.n. STKS  ;CHECK THE DATA ON THE STACK
?gimn ~ HLT srxsm*smromn
% 17253 172524 &n‘; ngqn.a, STKE  ;CHECK "f &m ON THE STACK
1 HLT 3 Esam' s' Cuo* EQUAL TO RAND.B
012716 006100 MOV $38, (SP)  ;RESET THE STACK
000002 RTI :RESTORE THE STATUS (T-BIT)

104400 38: SCOPE
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P11 TEST 16: XERCISE FSuB
1

) | 3 BEERFEEFES LR P AR LR R PR BRI RN RUP LRSI GUSER IR L LR BN ISP RIS R PSR L EF 852 FS
1_3;%0 s TEST 16 n Rsﬁzﬁlse Rz%ecwom& :L r{wrmt INSTRUCTION)
i s STACK BOTNTER = op 0 CoRAND. '
};ia 3 SRR 0000 I 00 06 3630 36 30 30 36 36 3036 36 0030 6 3 06 060036 6 00 00 06 36 3000 96 36 30 00 30 36 36 36 3030 36 36 3636 36 36 38 36 36 36 36 3696 26 36 36 30 30 36 36 30 0 0 36 6 0
171 1 1 TST16: $STACKD : THE STACK POINTER
i;i; %xg &HE% %‘4&2’ ??n! PC, '%sm ;35; #fl-: DATA ON THE STACK
1718 006112 000240 NOP |
i;g 006114 075016 FSUB+ SP :FLOATING SUBTRACT ON THE SP STACK
im unsixs m&;; inm 172470 18: % gpnps, g’s« :SAVE mcg;& %?Nn%
{% %{g %ﬁ""’ 1% 172456 &m sﬂstnps. $PSUW 5c5u:ch nlg aocesson STATUS
ig g: ?&386 HL d 5%':40:"1 EQUAL TO SSUBPS
1727 00BlM2 105767 172446 TSTB  $PSW :CHECK FOR ERROR
i?% 006146 100424 BMI 28 :BRANCH IF ERROR
1730 006150 012767 000610 172512 MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
1731 006156 026767 172506 172432 CMP SAVSTK, ' §SP s CHECK nf S;nc« POINTER
s BRI B e =
im 166 1 HL :STACK POINTER NOT EQUAL TO SSTACKY
1735 7 172446 1 MP $SUBL, ANSI  ;CHECK ANSWER
1 gﬁ % ' e Q .+ i%ucu IF OK
ig 1 HLT :LEFT HALF OF ANSWER WRONG
i% 00620 oa? 7 172436 172402 &n; sgiae, ANS2 Ecoccxn&ggsnen
i’r'::lz j062l2 1 Y 5m'mormm
i%"& %ﬂ: gv.f gsm. -(SP)  ;RESTORE THE STACK
1745
1746 012767 000B00 172442 28: MOV osmk SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
i% 20620¢ ‘m 172436 172362 % %\‘sr , $SP gcuzcx T',f &T(ﬂd( POINTER
irﬁ&g 006236 104000 HLT ;samcxmpoxm FOULED UP
006116 172332 CMP 81§ STKI  ;CHECK RTI ADDRESS ON THE STACK
| BE Ry 53 "if 0K
HL sRTI ADDRESS NOT EQUAL TO #1S
172370 172322 $SUBER, STK2  ;CHECK THE PSW ON THE STACK
g’é R N :BRANCH IF OK
HLT sRTI PSW NOT EQUAL TO 200
172334 172312 RAND.C, STK3  ;CHECK TA ON THE STACK
e o i ERARCH TF Ok
HLT :STK3 NOT EQUAL TO RAND.C

172324 172302 CHP RAND.D, STK4  ;CHECK THE DRTR ON THE STACK




MAINDEC-11-DBKEB-R
DBKEBA TEST

CRRRRRPRRRR LS A g
(R EER

Bt Bt = et ot Pt oo e oS Bt Bt B oD B B s (s Pt fa

§ Rk b6 IS

5

T o R RN R R R R

L T Y el e e e e e e el e ey ey e e ey e e el Y el o

00 GDCD D0 00 DD D
Dt Pt s Pt et e ot Pt Pt Pt
ODONO N LEWN—D

:

001401
104000

026767
B
8%?757
B
gz

104400

L

16:

KELIF (PDP-11 FIS) EXERCISER.
EXERCISE FSUB SP

172304
172274

006342

177776
172224
172252
172204
000610
17224

172214

172204

7 192192

BEQ
HLT
CMP
BE?
HL

cMP

BEQ
HLT

MOV
RTI

SCOPE

LO3

MACY1l 27(732) 20-SEP-76 13:54 PAGE 40
44 sBRANCH IF OK
:STKY NOT EQUAL TO RAND.D
nmo.n, STKS  ;CHECK THE DATA ON THE STACK
’ g'r"x's' 'cuo* E%u. TO RAND.A
RAND.B, STKE  ;CHECK THE DATA ON THE STACK
L +4 :BRANCH IF OK

:STK6 NOT EQUAL TO RAND.B

W35, OGP RERE THE SYATUS (T-BIT)

Illllll!!!!!*l*!l!ll!l!llll!lll§lll!llll!!!llll!!lii!il!*i!l!ll{!llllll
EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)

RAND. ¥ RAND.C,RAND.D = ANS],ANS2
smcxﬁoxmeg b

MOV

JSR

MOV
cHP
BEQ

#STACKY, SAVSTK  ; ST
SAVSTK, ' $SP ;CHECK THE STRCK PO

*!!i!!l*!l**li!!ll!l!!**lli!!!*!!!i!!!l!*!l*ii!*ii!i!**ll**li*!*l***!li
#STACKO, RO ;SET UP THE STACK POINTER
PC, PUSHR

:PUT THE DATA ON THE STACK

RO :FLOATING MULTIPLY ON THE RO STACK

dsPS, SPSW  ;SAVE PROCESSOR STATUS

RO §SP :SAVE THE STACK POINTER

mps : CHECK H TATUS
:Q“mmr EQUAL TO SMULPS

$PSW sCHECK FOR ERROR

28 :BRANCH IF ERROR

.4
;STACK POINTER NOT EQUAL TO #STRCKY

SQHLI. ANS! ;CHECK THE ANSWER

s BRANCH IF OK
sLEFT HALF OF ANSWER WRONG

SggLE, ANS2  ;CHECK THE ANSWER

igm?"hﬂrormmm

33
¥ 626§O,SQVSTK ACK _ADDRESS FOR TYPING

TK, ' §5P K- THE STACK POINTER
LBRANCH IF OK
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DBKEBA.P11 TEST 17: EXERCISE FMUL

max 008476 104000 HLT sSTACK POINTER FOULED UP
g ﬁ?é % 006360 172072 gEnP 'h’.’ STK! Euecx THE RTI ADDRESS ON THE STACK
f 1 HL? E mﬁmksgx NOT EQUAL TO #18
006512 026767 172140 172062 CMP SMULER, STK2  ;CHECK n-; PSW ON THE STACK
1 % BEQ L+ : BRANCH 9«
1 1 HLT _ sRTI PSW NOT EQUAL TO 200
%%' gsggr 172074 172052 CMP RAND.C, STK3  ;CHECK TFE DATA ON THE STACK
1401 BEQ L +4 sBRANCH I
006534 HLT :STK3 NOT sounl. T0 RAND.C
@ 767 172084 172042 CMP RAND.D, STK4  ;CHECK THE DATA ON THE STACK
1401 BEQ e :BRANCH IF OK
006546 104000 HLT :STK4 NOT EQUAL TO RAND.D
006550 026767 172044 172032 CMP RAND.A, STKS  ;CHECK THE DATA ON THE STACK
006556 001401 BEQ L4 :BRANCH IF OK
006560 104600 HLT :STKS NOT EQUAL TO RAND.A
% 026767 172034 172022 CMP RAND.B, STKE  ;CHECK THE onm ON THE STACK
001401 BEQ .+ : BRANCH %r
006572 104000 HLT :STK6 NOT EQUAL TO RAND.B
006574 012716 006602 MOV #38, (SP)  ;RESET THE STACK
006600 000002 RTI :RESTORE THE STATUS (T-BIT)
006602 104400 38: SCOPE

!i**!**!i!*l!*l*!**lﬁ**ll!l!!*!!l*!!!***!l*!!!!**!lllll**ii*****&******

- TEST 20: EXERCISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION)
: RAND.R,RAND.B 7 RAND.C,RAND.D = ANSI,ANS2
STACK POINTER = Rl
iii!l!ili&!l!!!!ii!!i!l&!!i!!i!*!!!l!*!!!!!il!**!l!*l!&ii!l!i!ilii*i!!l
006604 012701 000604 TST20: MOV $STACKO, R1 :SET UP THE STACK POINTER
006610 004767 OO476M JSR PC, PUSHR  ;PUT nc DATA ON THE STACK
14
ﬁxs m ?Sgw Rl -n.onnnc DIVIDE ON THE Rl STACK
006620 01375; 1777775 171766 1S: % ' gnps :SA Pnocsssson sm;LT:s
% 7 irgﬁg 171754 CMP sﬁivps gsu :?V&YW: P%‘éig%ﬂ Emus
001401 BEQ :BRANCH I
006EM2 104000 HLT :PSW NOT eeum. T0 SDIVPS
w 105767 171744 1ST8  $PSW s CHECK rga
100423 BMI 2% : F ERROR

SRR R R R R R A AR R R 22 2 R E R 2 2GR A R AR B D

Bt Bt Bt Pt 8 Pt Bt Pt B ¢ Bt Pt Pt s Bt Pt et Bt Bmn et Bt Pt Pt P P Pt Bt Pt Pt Pt Pt Pt Pt ot P8 P s Bt Bt s Pt §t Pt s Pt s Pt

POBR PR B SRS BELRES e
. 3

001401 BEQ
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DBKEBA.P11 TEST 20: EXERCISE FOIV  RI
ig;; 006670 104000 CHLT sSTACK POINTER NOT EQUAL TO SSTACKY
{gg g%{ 171764 171710 . gzng f%vx, ANS1 g;:mcéﬂ Tlit &csm
iﬁ 006702 104000 HLT sLEFT HALF OF ANSWER WRONG
1882 006704 026767 171754 171700 CMP  SDIV2, ANS2  ;CHECK THE ANSWER
%g 3%3 quu %? e -Bm? .-&.r OF ANSWER WRONG
ig’ 006716 GOOYSL BR 3§

B N WD S ¢ B GECRT BT
183 00673 104000 HLT :STACK POINTER FOULED UP

ig g;g mz 006620 171632 5'5"5 ?Ls', STKI  ;CHECK n; RTI ADDRESS ON THE STACK
ig 006750 104000 HLT IRTI noonsss NOT EQUAL TO #1S
}g ms% 85‘1’337 171710 171622 55"5 fgg'vm, STK2 gggm% TIE ? ON THE STACK
%% %na 1 HLT sRTI PSW NOT EQUAL TO 200

iam %7% %‘1’@ 171634 171612 85"5 agtqmc STK3 Bcléemc‘cx nI: DATA ON THE STACK
i§ 006774 104000 HLT - iSTK3 NoT sounL TO RAND.C

{g % 7 171624 171602 ac'éﬁ RAND.D, STKY %gcx nI: DATA ON THE STACK
ig 007006 104000 HLT § :STKY NOT EQUAL TO RAND.D

{gtl:g mﬂilig %@' 171604 171572 85"3 ng[:on STKS cr:cx “{E onm ON THE STACK
igﬁ' 04000 HLT !STKS NOT EQUAL TO RAND.A

igia % %@I 171574 171562 gens mm.a, STKE acs'z‘nﬁkcu n-Iz gﬂm ON THE STACK
igig 007032 104000 HLT ;STK6 NOT EQUAL TO RAND.B

1817 007034 012716 007042 MOV  #3§, (SP)  ;RESET THE STACK

igig 007040 RTI ;RESTORE THE STATUS (T-BIT)
}%J 007042 104400 3§: SCOPE
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TEST 21: EYERCISE FRBD. A3

g
[ 2N =1
LR =)

3 ;E;;l;:llll!“llll!l;g&;Hll:;gltlIﬁlg*}:ﬁll{lilggll!!?:g:l*ll!llli
: RAND. A RE It mgn.c.m.s = nnsx.mgc '

: STACK POINTER = R2

s FPELFILERPE AL ERELLRLIER IR IR RBIRRER IR RIS ABEI TR ABHRIBSVEI 4584500257

TSTal: MOV 8STACKO, R2 ;SET UP THE STACK POINTER
JSR PC, PUSHR ;PUT THE DATR ON THE STACK

&

NOP
FRDD+ ;FLOATING ADD ON THE R2 STRCK

R2
177776 171526 1S: WS, ;SAVE PROCESSOR ST
1852 171514 c% %ops E HECK THE W&éﬂ%ﬂﬂﬁ

e 04 0

IR BRI
gg

1 i'f ﬁ uoc 'r EQUAL TO SADDPS
110 et DL  GHANCH TF ERROR

$STACKY, SAVSTK
SAVSTK, S$SP

SNE PROPER_STACK ADDRESS FOR TYPING
; RCK POINTER

: OTACK POINTER NOT EQUAL TO SSTACKY
SADDI, ANSI  ;CHECK THE ANSKER
.4 .%Cﬂnﬁ 0K

ILEFT HALF OF ANSWER WRONG

SRDD2, ANSe ; CHECK ANSHER
R : IF 0K
sRIGHT HALF OF ANSKWER WRONG

38
8STACKD X ; FOR TYPING
sequrx. ,ggvps :

ST
i g i

889 589 §988 88
B

m g | el ondondiioulond.cn
68 R P20E L84

== =2 b= b=

.

007060 171372 "uS, STKL  CHECK THE &u ADDRESS ON THE STACK
’ EMS NOT EQUAL TO 1S
171420 171362 SADDER, STK2  ;CHECK "15 PSH ON THE STACK
. m m?‘sm 10
7 171374 171352 RAND.C, STK3  ;CHECK TR ON THE STACK
1 18 iy im“ﬁ T0 RAND.C
171364 171342

83 283 283 783 T8z B £RY ZRY ERI3

??qo.o. STKY E%CK ﬂli &TR ON THE STRCK

5




MAINDEC-11-DBKEB-R
DBKEBR.P1l TEST 21:

104000

B
Tl

104400

o s o
Be

00730 00ire?

N BB Ll el e e e ey e e e T S S P ol
=5 g R T A
>
54

-
-
-

-
-

-
-
] |

s.}\‘ .

RN
-z-
WMot

KELLIF (

17139

171334

007302

ig; 177776
7

171
171§
1712

272300

171244

1712M

it

=11 F1S) EXERCISER.

XERCISE FARDD

171332

171322

MOV
RTI
SCOPE

rssr za
smcx bo

TSTE2: g

171266 1S:

171254

171

171

171210

171200

171242 @2§:

171162

g3

ZB3E B ZBY EBY FB3 54 ARYES

CO4

MRCYL1 27(732)

RAND.R, STKS
.4
RAND.B, STKb
.

838, (SP)

20-SEP-76 13:54 PAGE 44

;STKY NOT EQUAL TO RAND.D
CO'ECK THE DATA ON THE STACK
:STKS uo* Ea(ll TO RAND.A
%c"ﬂ? DATA ON THE STACK
:STK6 NOT souu. TO RAND.B

;RESET T

STACK
;RESTORE STATUS (T-BIT)

FHHHHHHH S R R R
ISER“%U (%16 FLCGTIwMT INSTRUCTION)

$STACKD, TK
SAVSTK,

EREEEERE R R

1701 The DATA ON THE STACK

;FLOATING SUBTRACT ON THE R3 STRCK

'mT EQUAL TO SSUBPS

:CPECK ron %
aa( MSS FOR TYPING
?‘w,

NOT EQUAL TO SSTRCKY

; CHECK ANSHER
;BRANCH 1
;LEFT HALF OF ANSWER WRONG

§§ﬁ"&r“‘or ANSHER WRONG
N R

:STACK PsINTER FOULED UP
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DBKEBA.P11 TEST 2e: EXERCISE FSUB R3

007320 171132 55"5 us, STK1 Ecrccxun-; RTI ADDRESS ON THE STACK
HLT ) Wm&s?‘ NOT EQUAL TO 1S
171170 171122 &m SSUBER, STK2  ;CHECK "i'f' PSW ON THE STACK
d i m no?“sm T0 200
171N 171112 P RAND.C, STK3  ;CHECK THE DATA ON THE STACK
F'f? g 52%%% :&Ku TO RAND.C
171124 171102 &ﬂ’ mo.o. STKY 5%%, n; ws ON THE STACK
u.? :STKY uo* EQUAL TO RAND.D
171104 171072 CHP  RAND.R, STKS  ;CHECK ng DATA ON THE STACK
&? 8. 5?#5%* Eg(.ll. TO RAND.A
171074 171062 &m g’o.a, STKE  ;CHECK ggm ON THE STACK
HL Em* EQUAL TO RAND.B
—— H?}' g < ol :Wmﬁ'ﬁm (T-8IT)
38: .. SCOPE

3 13323222322 22 2222312232222 2 2222223 3222323323223223
i TEST 23 ISE FAL (PDP-11 FLOATING MLTIPLY INSTRUCTION)
: RRND. A, RAND. 8 & .D = ANSI,ANS2

RAND.C,RAND
RY

=
£ 422 ¢

0040 ek MR R TRem (P01 The DATA ON THE STACK

NOP
FMRUL+ RM ;FLORTING MULTIPLY ON THE RY STRCK

177776 171026 1$: MOV 8PS, : ATUS
gi 171014 &mg g:r:(“l.l's. E : ﬁn?;ﬁtﬁ&mgans

n.? ) :PSW NOT EQUAL TO SMULPS
171004 ;ﬂs;a §%°" rag %

m i% g .;a%?,gsm %F?%ER TACK SS FOR TYPING

: TACK POI
H.? s STACK ,3,,?'{, NOT EQUAL TO SSTACKY




~85mNon £ w0 38 IRRZERES

P e B ot B P s e s fmn Pt Pt Pt Pt Bt e Bt Pt Pt Bt Pt Pt Pt B 2 Bt

BRSNS

VRV ML LTV D LV LRV LD LBV VUMY

B Pt B s P omd

2EE

(=)
g

DaxEBA. P11

-DBKEB-A

o
%

i
104000

000451

i

g7
104000

Ba1adt

104000

25
5
AT

104400

171014

171004

o7

007560
170740
170674
170664
170644
170634

010002

170750

170740

17022
170672
170662
1706852
170642
170632

170622

TEST as:KmF (Pgéﬁéxgsl’rﬁmcﬁn'

cHP
BEQ
HLT

EO4

MACYLl 27(732) 20-SEP-76 13:54 PAGE 46

SMULL, ANS1  ;CHECK THE ANSWER
.4 :BRANCH IF OK

:LEFT HALF OF ANSWER WRONG
e e
- mormm
3s

ISTRCKO.g\'{STK ;SFW&ST ADDRESS FOR TYPING
SAVSTK, s CHE gncx INTER
.44 s BRANCH 1

;STRCK POINTER FOULED UP

olg, STKL a(nfmmssoumsmcx
) ;Erﬂxi' '%ksg' {NOT EQUAL TO #1$

SMULER, STK2 cxnfpsuoun:smcx
.+ : ng
NOT EQUAL TO 200
gmoﬂm:smcx
smm%smmmc
RAND.D, STKY DATA ON THE STACK
’ .smm*emromo

Bl B oo

RAND.B, STKE  ;CHECK TA ON THE STACK
; sgm'""'cuo" { 3 TO RANC.B

iRESTORE THE STATUS (T-BIT)

RAND.C, STK3 ;
.

RAND.A, STKS
.+

83s, (SP)




FOY

-DBKEB-R KELIF (PDP-11 F1S) EXERCISER. MACY!l 27(732) @20-SEP-76 13:S4 PRGE 47
TEST au: EXERCISE FDIV RS

gi
~—
b g

]
Lol ==
[k

§ SHEEHHHEHHHHHHHHHEHHHEHHHEHHHHHHEHHHEHHHEHHHE HHEHHHHE HHEE
s TEST 24; EXERCISE FOIV (POP-11 FLOATING DIVIDE INSTRUCTION)

. § Rﬂgsx pﬁ?ﬁ?&ﬂ RAND.C,RAND.D = ANS1,ANS2

nnmmn;umu&mu&un&umnunumunmuunuu&u

MMMV NUNUNVN PV
e Be Pt o Pt s Pt Pe s P
SBBYRR

-
§ 81t Bac7es GB%ed IR RPem [P0t e Dara o e STAck
gg v rs . ;FLOATING DIVIDE ON THE RS STACK
148 1S: MOV 3PS, SPSW  ;SAVE PROCESSOR STATUS
£ B Biws, B e TR Ehs
Eié Y 'Wr EQUAL TO SDIVPS
1 TSTB  $PSW ;CHECK FOR ERROR
15 BMI 28 ;BRANCH IF ERROR
00 s per oo pmp M g s e g mes e
17 o Bl w o 'wlm
gi 1 1 HL TACK POINTER NOT EQUAL TO #STACKY
1 7 170564 170510 SOIV1, ANSI ; CK THE ANSWER
16k ﬁg % 170554 170500 ge  solve, Ans2 g%nﬁ ANSHER
168 DIOLIY 1 WT sRIGHT HALF OF ANSWER WRONG
170 010116 00041 o 3s
S hmm Mo MR PR Y SEOET BT
gi’;‘é i ig 1 - E? Sy wpam%n FOULED UP
a;n §me0 % 010020 170432 gw oS,  STKIL  ;CHECK THE RTI ADDRESS ON THE STACK
;iﬁ iois8 1 - 4 S IRTT KOORESS NOT EQUAL TO 41S
ig ﬁ §§ 6767 170510 170422 P SDIVER, STK2  ;CHECK THE PSW ON THE STACK
%é i 1 u.? ;E““"%. no?"sm T0 200
: mm% oa!.m 170434 170412 g‘v RAND.C, STK3  ;CHECK "E DATA ON THE STACK
iig Sigiﬂ w u.? s Em* sgfu TO RAND.C
189 010176 026767 170424 170402 CMP  RAND.D, STKN  ;CHECK THE DATA ON THE STACK
2190 010204 001401 BEQ .44 sBRANCH IF OK

- ———— . m—————— e -




00 et S R "E&k&x&%ﬁ"‘“‘ﬁ?‘"

2191 010206 104000

e 2 s B o= B B o

o
o

855;?

001401

2

R

GO4

MACYLll 27(732)

20-SEP-76 13:54 PACGE 48

;STK4 NOT EQUAL TO RAND.D
CK Tl? aTR ON THE STRCK

STKS MT EQUAL TO RAND.A

; CHECK THE DﬂTR ON THE STARCK

m& EQGUAL TO RAND.B

LS Sins -am

5 SES TR I T30 30 T 0 S0 30 30 06 0 000 00 30 36000 36 06 00 030 36 36 300 0606 30 36 3600 0030 30 36 000 06 00 0 030 36 30 30 0 00 30 300 0 0 0 30 0

R%RSISE FROD (P[P-16 FLMTIW INSTRUCTION)

gm Eigng 8??«37 170404 170372 8&’ W'"' STKS
ig 10220 104000 HLT |
1 °i %m 170374 170362 BEcm n?qo.a. STKb
i &Eg wu% HL i
% i% % 010242 R‘r"f 838, (SP)
g2y 010242 104400 3s: SCOPE
2206
% s TEST as
2210 E smcx box
gig s BREREEERER
2213 0! %"ms 000604 TST2S: MOV #STACKD, sp
giq 1 767 003324 J PC,
ns. 010254 000240 NOP
5}7 010256 (075006 FADD+ SP
355 10260 Q13767 177776 170326 1S: MOV 8PS
Sl e B BB
% -<,-,- 1 BEQ .4
10302 1 HLT
g Oio310 10oagy o0 S
iR @ ERE
@ 10330 | HLT )
1 g,a? 170274 170250 CMP  SADDI, ANS!
£5 0iBe B I
1 HLT
% %?.8{ 170264 170240 % s&goa ANS2
0354 104000 HLT
5 S

FHIE S T3 30 00 06 33 0 00 30 303 3036 300 30 00 36 300 06 00 36 3 30 30 30 30 00 30 30 6 30 30 6

TRCK_POIN
ON THE S

BGT THe AT

sFLORTING ADD ON THE SP STACK

A TR B,

s CHECK nc mcessoa STATUS

mr EQUAL TO SADDPS

SRS B

%mn; R STACK %ss FOR TYPING

gmmE Pcluu%n NOT EQUAL TO STACKY
K n; ANSWER

sBRANCH IF OK

;LEFT HALF OF ANSWER WRONG

S ERARCH TF Ok

:RIGHT HALF OF ANSWER WRONG

;RESTORE THE STRCK |

:%m% gg&ncgo %SS FOR TYPING




gc-u-oacea—n

1613

.
s
o
o
2 .
%

104000

I
1

1
026767

104000
o0r4B1
104000
001451
104000

767
s
7
i
1
012716
000002

104400

004767
875010

13767
10067

& Bl

105767
1

7
001401

KEllF (PE)P(E%. &S)ﬂiﬂcsgﬂi

010260

170216

170172

170162

170142

170170

170160

170150

170140

170130

170120

170064
1700S2

HO4

MACY1l 27(732)
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;STRCK POINTER FOULED UP
; CHECK TI'E RTI ADDRESS ON THE STACK

IRT1 NOT EQUAL TO 81$
sCHECK THE PSH ON THE STACK
RTT Pou HOT EQUAL TO 200

; CHECK TR ON THE STACK

K3 T EQUAL TO RAND. C
;CHECK THE DATA ON THE STACK
;m% 0K

'STKY NOT EQUAL TO RAND.D
SCHECK THE DATA ON THE STACK
g”““cuo” 1 edtaL 10 RAND.A
JCHECK THE DATA ON THE STACK
:STKb uo* EQUAL TO RAND.B

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

b3t ddattdebdddetadadebdtdadad b d

HHHHEEHHHEEHHHHEHHHHHEHHHE
ISE m%n (%16 FLOATIN&&GTRRCT INSTRUCTION)

CMP 81§, STKI
aeg .44
HL
CMP SADDER, STK2
BEQ L4
HLT
CMP RAND.C, STK3
BEQ .44
HLT
cHP RAND.D, STKY4
BEQ 44
HLT
CMP RAND.A, STKS
mg .44
HL
CMP RAND.B, STKB
E? .44
HL
MOV 838, (SP)
RTI

38: SCOPE

TEST as-

E smx Po

TST26: MOV $STACKO, RO
JSR PC, PUSHR
NOP
FSUB+ RO

Sl Bl )
CMP ss(iBPs, $PSW
BE .+
HL
1STB  $PSW
BNI 2
MOV ™K
CMP 5&“&“.'&‘
BEQ L4

FREBEILGR DL RELFIRERE
sSET STACK POINTER
: %Tgm ON THE STACK

;FLOATING SUBTRACT ON THE RO STRCK

fE Ty g,

: &R&ESSM STATUS
m‘f EQUAL TO SSUBPS

:CFECK FOR gg
m ﬂ? ST&Km %SS FOR TYPING




MIPIIC-II-W(EB‘R
oemn Pll

010572

§ HiER

P e
nN—o

e

—

o
Q

+
¢
1

N
N

a@ﬁﬂﬁ%ﬁ%ﬁ%ﬂ

§

~

¥

SR

§1 4
10616
010620

Bi&ﬁ

01
01
010652
010654
10664
Digecs
1067%
010700

16718
1078

010722
1

155
010734

010736
010742

010744

B f:

026767
026767

026767
001401
104000

01ad
104000

767
1401
104000

104400

TEST 26:

KELLIF (PngsééIQS) EXER9 . .R

170042

170032

270654

010Se2
167766
167732
167722
167702
167672

010744

170006

167730

167720

167710

167700

167670

167660

HLT
CMP

et

104

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

;STRCK POINTER NOT EQUAL TO SSTACKY

SE‘L‘BI. ANSI ;CHECK THE ANSWER

Eﬂ% 85 ANSWER WRONG
swwaa. ANS2  ;CHECK &csacn
: :1 OF ANSWER WRONG

{EIEBCTIE ‘STACK POINTER

s BRANCH 1
: STACK POINTER FOULED UP

33

f,‘,.’,' STK1 % nlc g}l ADDRESS ON THE STACK
sRTI ADDRESS NOT EQUAL TO #1S

SSUBER, STK2  ;CHECK "x‘ PSW ON THE STACK

Ny 8'%‘;‘"%. NoT EQuAL To

RAND.C, STK3  jCHECK THE om ON THE STACK

g EM‘ EQUAL TO RAND.C

RAD.D, STKY  ;CHECK THE DATA ON THE STARCK

i  STKY uo{ EQUAL TO RAND.D

RAND.A, STKS ;CHECK TR ON THE STACK

’ :STKS uo¥ EQUAL TO RAND.A

RAND.B, STKG '%cé“ng DATA ON THE STACK
:STKS uo* EQUAL TO RAND.B

838, (SP)  ;RESET THE

STACK
;RESTORE THE STATUS (T-BIT)




0
B e
[

N RSO B2

mm

o000
= 0= po b b pe
ii §§§§E§§! iga

11012

11032
011034

11

11

011046

oil

B= be Bt B et oot s Bomd Bt Bt Gt
B 2 ) [ oo fs Pin

&5 82X PR=E KSR

%

gii 2 B
11030

TlEST a7:

01270
00476
000240
075021
013767

02?757
1
026767

00t

026767
001401

KELIF (P&A&EES) EXERC SER

177776
16

167602

167612

167602

167536
167472

167462

167624
167612

16788¢

167546

167536

167600
167520

167470
167460
167450

167440

04

MACY11 27(732)

20-SEP-76 13:54 PAGE 51

;E;;lg;!il!!lll!l!lll!!!!lillilllli!l!iilliilIii!!lllilliil!!lliiiiil!l
.

EXERCISE FH.I. (PN-H FLORTING MULTIPLY INSTRUCTION)
RAND.D = ANS],ANS2

smcx Po%cg TRY

'!lllll!*!lillll!l!!llll!!li’llll!!l!ﬁi!!’lli!lil!ll!llllllIllllllllilll

18727

18:

MoV
JSR

NOP
FMUL+

323

#STACKO,R1
PC, PUSHR

818, STK1
.
SMULER, STK2
.
RAND.C, STK3
.

RAND.D, STKY
.4

;SET UP_THE STRCK _POINTER
sPUT THE DATA ON THE STACK

;FLOATING MULTIPLY ON THE Rl STACK

8 T T R P
;mr EQUAL TO SMULPS

; CHECK FOR
;BRANCH IF

E&V& ST&X SS FOR TYPING

.smcx POINTER NOT EQUAL TO 8STACKY
;CHECK THE ANSHER

sBRANCH IF OK

;LEFT HALF OF ANSWER WRONG

;CHECK THE ANSHWER

RIS ANSIER LRONG

;SAVE STACK FOR_TYPING
SERANCH TF K e
;STRCK POINTER FOULED UP
;CHECK THE RTI RDDRESS ON THE STRCK
WMT EQUAL TO #1S
; CHECK ﬂ? PSW ON THE STACK
m uo?“em T0 200
%%H THE DATA ON THE STACK
;STK3 m* Egﬂ. TO RAND.C
;CHECK THE DRTR ON THE STACK
BRANCH IF OK




GG

102

SRS R i 2 e b R

011150

g

— s p— s B e

B0 Poso s s pon pa
.ih..- o P pa

—
33

1
11

:

104000

7
I
1

12716

104400

206 012702

011

Ol1lele
011216
011220

123

004767

gidee7

b B
11244

11306
11314
011316

011320

104000
105767
105323
feere?
5

1401
104000

767
1401
104000

767
1401
104000

000451

167442

167432

011204

12767 000604

m

167430

167420

167364
167352

167406
167326
167306

167276

167340
167260

Esr a7="(“:“F cpgé&h&sgn&mcﬁn.

HLT
£

CHP
BEQ
HLT

MOV
RTI

SCOPE

KO4

MACYLl 27(732) 20-SEP-76 13:54 PAGE S2

;srm NOT EQUAL TO RAND.D
Rgrqo.n, STKS ; &?m ON THE STACK
g :STKS uo‘ EQUAL TO RAND.A
RAND.B, STKe ,crccx THE DATA ON THE STACK
4 : BRANCH *r 0K

:STK6 NOT EQUAL TO RAND.B

35, P iRESTORE THE STATUS (T-BIT)

;_g;&ga&mmm&umnnuum&m&Hunnuimmuuium

STHCK POTNTER

ISE FDIV (PU’-'lé FLOATING DIVIDE INSTRUCTION)
.8 7/ RAND.C 1,ANS2

nummmm&u&u&unlmmm&mn&mmnumn

TST30:

18:

MoV
JSR

#STACKO,R2 ;SET UP_THE STRCK_POINTER
PC, 'PUSHR  ;PUT THE DATA ON THE STACK
Re

;FLOATING DIVIDE ON THE R2 STACK

Jd#PS, SPSW  ;SAVE PROCESSOR STATUS
R2 $SP ;SRVE THE STACK POINTER
sOivPs, §PSW  ;CHECK Tli; QOCESSM STRTUS

PSW NOT EQUAL TO SDIVPS
;%‘i"m‘?" ERROR
ggxﬂﬂ( %SS FOR TYPING

STMK POINTER NOT EQUAL TO #STACKY

2% 3
B
L

3

$DIVI1, SCHECK THE ANSER
L :BRANCH IF OK

:LEFT HALF OF ANSWER WRONG
$DIV2, sCHECK THE ANSWER
L4 *BRANCH IF OK

:RIGHT HALF OF ANSWER WRONG
3s
#STACKO, SAVSTK ;SAVE. STACK ADDRESS FOR TYPING
SAVSTK, '$SP :CHECK THE STACK POINTER

: BRANCH
sSTACK POINTER FOULED UP




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

aubl

BRRRL L

TP
oloid
= 222 288 288

~83a

S3RIRHIERES

s
=

ML L U R

000 000
[l e e R S
Pt Pt pt s Pt s P P P

78 oi3F $Y WEs

—
o

£LL£ £
Sro

Pt P bt s st

3 3

Ba1agt
104000

767
1401
04000

026767

001401
104000

011222
167306
167232
167222
167202
167172

011444

000610
167142

KELIF (PDP-11 FIS) EXERCJSER.

LO4

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

EXERCISE FDIV 2

167230 (MP 818, STKI %mn; RTI ADDRESS ON THE STACK
BEQ . +4 ;
HLT sRTI nooness NOT EQUAL TO #1S
167220 CMP $DIVER, STK2  ;CHECK THE PSW ON THE STACK
BEQ .44 :BRANCH IF OK
HLT sRTI PSW NOT EQUAL TO 200
167216 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK
BEQ .4 s BRANCH {r 0K
HLT :STK3 NOT EQUAL TO RAND.C
167200 CMP RAND.D, STKM  ;CHECK THE DATA ON THE STACK
BEQ .44 :BRANCH IF OK
HLT :STKY NOT EQUAL TO RAND.D
167170 Eg"é n?qn.n, STKS  ;CHECK THE onm ON THE STACK
HLT X srxs no% EQUAL TO RAND.A
167160 CMP RAND.B, STK6  ;CHECK THE DATA ON THE STACK
as? peh : }r 0K
HL :STK6 NOT EQUAL TO RAND.B
MOV #38, (SP)  ;RESET THE STACK
RTI *RESTORE THE STATUS (T-BIT)
39: SCOPE
um&um&munun&nmmmumnm*mn*un&nm&
TEST al: exsncxss rmo (POP-11 rLonnuc ADD INSTRUCTION)
uuum&u&luum;u&uimuuum&u&m&m&&*u*mn&*u&u
TST31: MOV $STACKOD,R3 :SET UP THE STACK POINTER
JSR PC, PUSHR ;PUT THE DATAR ON THE STACK
NOP
FROD+ R3 ;FLOATING RDD ON THE R3 STACK
167124 1S: MOV $PS
vV ALy éﬁv"i '?52°§¥5°" iomsn
167112 CMP sAdDPS, $PSW n?
BE L +4 m
HL :PSW NOT souu. TO SADDPS
1518 cK F
BMI gs : %«m ?“ Enaoa
167146 MOV 8STACKY, SAVSTK PROPER STACK ADDRESS FOR TYPING
167066 CMP SAVSTK, ' §SP cst I-? STRCK POINTER
BEQ 44 IF OK
HLT smcx POINTER NOT EQUAL TO ¥STACKY




011342
BiiE
011546
11554
11556
011560
011562
811
i1
011600
1
11616
Ollele
11614
11622
Ol1lbe4

AR
[y

.@gg@maam@ammgmawmmm@m

~OBKES By a1, LI AL Gt R

026767 167072 167046 CMP
04000 it
1 HL
026767 167062 167036 cMP
001401 BEQ
104000 HLT
000451 BR
012767 000604 167100 @2S: MoV
gszs'i 167074 167020 CMP
1401 BEQ
104000 HLT
%2787 011462 166770 CMP
1401 BEQ
104000 HLT
026767 167016 166760 CMP
001401 BEQ
104000 HLT
026767 166772 166750 CMP
001401 BEQ
104000 HLT
026767 166762 166740 cMP
001401 BEQ
104000 HLT
026767 166742 166730 CMP
001401 BEG
104000 HLT
026767 166732 166720 CMP
00140 BEQ
1 HLT
012716 011704 MOV
000002 RTI
104400 3$: SCOPE

MO4

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

ANS1 -Cl‘ECK THE ANSWER
LEFT Iﬂ} 85 ANSKER WRONG

$ADD1,
.44

sgqooa, ANS2  ;CHECK THE ANSWER
2 RIGHT n&.r OF ANSWER WRONG
3

;SAVE STACK ADDRESS FOR TYPING
s CHECK Tlif STACK POINTER

#STACKO, SAVSTK
SAVSTK, $SP
;BRANCH_IF 0K
sSTACK POINTER FOULED UP

pg. STKI  ;CHECK m”; RTI ADDRESS ON THE STACK
j nn nooasss NOT EQUAL TO #1§
SADDER, STK2  ;CHECK THE Psu ON THE STACK
L+4 :BRANCH IF

:RTI PSW NOT EQUAL TO 200
RAND.C, STK3  ;CHECK THE DATA ON THE STACK
.44 :BRANCH IF OK

:STK3 NOT EQUAL TO RAND.C
Rgrq«o.o. STKY  ;CHECK THE onm ON THE STACK
’ sm uo% EQUAL TO RAND.D
RAND.A, STKS  ;CHECK THE DATR ON THE STACK
44 BRANCH IF OK

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

:STK6 NOT EQUAL TO RAND.B
$38, (SP)

;RESET THE STACK
;RESTORE THE STATUS (T-BIT)
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TEST 32:

i BBTee2

000240
075014

013767
010467

01agi
104000
166%E3

012767

001401
104000

026767
1

s
1
1

0004s1
7

1401
1

7
1

7
B
1

026767

026767
001401

177776
166700

166642
000610
166702

166642

166632

e
011722
166566
166532

166522

NO4.

KELIF (PE;Eél FIS) EXERC%&ER. MACY1l 27(732) 20-SEP-76 13:54 PAGE SS

CISE FSUB

166664
166652

166706

166626

166606

166576

166640
166560

166530

166520

166510

166500

§ FRET T 0600 0000 060600 3036 36 36 36 36 30 36 36 3636 36 3636 36 36 36 36 36 36 36 36 96 36 36 36 36 36 36 36 36 36 36 90 3630 36 30 0000 0 00 00 0 00 00 30 30 00 00 30 30 06 00 30 00 30

:TEST 32: EXERCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION)
: RAND.A,RAND.B - mcmo ANS1, ANS2
STACK POINTER =

'llllililIlill!liliI!iilIlli!i!llllilllill!llllll!lll!!l!!lI!l!l!!i!!lll

TST32: MOV $STACKD, RY ;gur #p 'ﬁ TACK POINTER
JSR PC,  'PUSHR ;PUT THE DATR ON THE STACK
NOP
FSUB+ RY sFLOATING SUBTRACT ON THE R4 STACK
18: MOV d8PS, SPSW  ;SAVE PROCESSOR STATUS
MOV RY §SP :SAVE THE STACK POINTER
grEp ssﬁeps §PSW  ;CHECK “}' PROCESSOR STATUS
0 :BRANCH IF OK
:PSW NOT EQUAL TO $SUBPS

TISTB  SPSW ; CHECK FOR ERROR
BMI es ; BRANCH IF

MOV #STACKY,SAVSTK ;SAVE PROPER
CMP S%STK, $SP sCHECK THE STACK POIN

STACK ADDRESS FOR TYPING
TER

BEQ . sBRANCH_IF 0K

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

BEQ -4 -;BRANCH IF OK

HLT ;LEFT HALF OF ANSWER WRONG

CMP §SUB2, ANS2 ; CHECK THE ANSWER

BEQ .44 ERAN:HI 0K

HLT IGHT HALF OF ANSWER WRONG

BR 3%

es: MOV #STACKD, SAVSTK  ;SAVE STQCK ADDRESS FOR TYPING
CMP SRVSTK "§SP sCHECY TuE STACK POINT

% E‘%ﬂ"o«”“péxm FOULED UP

e e, STKI CI-ECK THE RTI ADDRESS ON THE STACK
HCT | iRTI noonsss NOT EQUAL TO #1$

by SSUBER, STK2 gacé"n; ;Ksu ON THE STACK

HL sRTI PSW NOT EQUAL TO 200

e RAND.C, STK3 gcrccx ni%' DATA ON THE STACK

HLT iSTK3 NOT EQUAL TO RAND.C

cMP RAND.D, STK4 ;CHECK THE DATR ON THE STRCK
BEQ .44 ;BRANCH IF 0K




Pll

MII“C-HM-R
DBKEBA. TEST

ot lg 012110 104000

166502

166472

0121%4

166470

166460

38:

KELIF (PDP-11 FIS) EXERCISER.
3e: EXERCISE FSUB

. HAR

e 8 %8

RTI
SCOPE

BOS

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

sSTKY NOT EQUAL TO RAND.D
RAND.A, STKS  ;CHECK THE DATA ON THE STACK
. : IF

18745 NoT EQUAL TO RAND.A
RAND.B, STKb  ;CHECK THE DATA ON THE STACK
' .,srxsuov:mroms

435, (SP)  RESET T
RESTORE THE EYATUS (T-BIT)

wg&mmuuumnuntmuu&mmm*umm.

TST33: MOV
| IR

166424 18:

166412

166346

166338

196300 28:

w &l (Pw-lé QMTI%TIPLY INSTRUCTION)

#ox

WWWM

8STACKOD, RS ;SET UP_THE_STRCK_POINTER
PC, PUSHR  ;PUT THE DATA ON THE STACK

RS :FLOATING MULTIPLY ON THE RS STACK
S B BRI
sr’iqus. % : TATUS

PSHMTEGH.TOSH.I.PS

SRR
T » SRVSTK RCK SS FOR TYPING
G BT TR e hlA
TACK POINTER NOT EQUAL TO #STACKY

glqll. ANS1 %mﬂi ANSKER

.LEFTHI.FNMS&GRM

B
S, T S e

smcx PSINTER FOULED UP

g
3
=




S S e
EREENAD

166164
166152

COS

MAINDEC-11-DBKEB-R  KELIF (PDP-11 FIS) EXERCISER. MACY1l 27(732) 20-SEP-76 13:54 PAGE 57
DBKEBA. P11 TEST 33: EXERCISE FMUL RS

%674
% 01 7 012162 166270 G e1§,  STKI  SCHECK THE RTI ADDRESS ON THE STACK
% o153 108 % AR BT KBORESS NOT EQUAL TO 818
57 E}% % 166336 166260 O SILER, STK2  iCHECK THE PSW ON THE STACK
; 1 1 HL y ;E'r"x' IPSH:l nog"sm T0 200
5683 01 7 166272 166250 CNP  RAND.C, STK3  ;CHECK THE DATA ON THE STACK
i 5 T R
5 01 1 - | HL 'STK3 NOT EQUAL TO RAND.C
5587 01 7 166262 16B24D" CM  RAND.D, STKY  ;CHECK THE DATA ON THE STACK
o ﬁg % - e ggm'"':m'mﬁs 10 RAND.D

12352 . 166242 166230 CWP  RAND.A, STKS  ;CHECK TR ON THE STACK

. 3
8 58 B BP0 o
767 166232 166220 CP  RAO.8, TG jCHECK THE DATA ON THE STACK

1 1 Bt . s

jiE ¢ L Bl o 10 o

01 012716 012404 MV 838, (SP) ; STACK

m% 000002 RTI Enss“%z"?r: STATUS (T-BIT)

012404 104400 3:  SCOPE

[ ETTTSTTTTTTTTILLS ST

PERES
TEST 3M: ISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION)
: %nm 7 gﬁ.c.m.& = msx?&é

TSTN:

18:

i

NOP
FDIV+
MOV

et

r832

. 1STB
-

12

BEQ
HLT

R, O-flom  IPUT Te DATA ONTHE STACK
sp ;FLOATING DIVIDE ON THE SP STACK
Biws, B2 %ﬁ%@m
;PSW NOT EQUAL TO SDIVPS
5 IERCH TF ERROR
%W%sm . m% $TACK ADDRESS FOR TYPING

5 TACK Psxm NOT EQUAL TO SSTACKY




sa%&%ﬁw
%
m
§
ji2s
:
% 3
o
gg 012846

7
14901
104000

h&h =
SN 5% 28 gg
~N ~N N

—

§§§

o
e
3
EEs
o

125
12636
12640
126M4

25

TEST 3M:

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

l6blbe

166152

166132

Ol124ee

166104

166106

166076

.
166026
166016
166006
165776

165766

165756

gEIP
it

cHP
BE
HL

cHP

DOS

MRCY11 27(732)
$OIVl, ANSI
.4

$DIve, ANSe
.4

-(SP)
SAVSTK
$SP
81S, STK1
SDIVER, STK2
.C, STK3
.D, STK4
.R, STKS
.B, STKb

838, (SP)

20-SEP-76 13:54 PAGE S8

;CHECK THE ANSWER

; BRANCH IF g

;LEFT HALF OF ANSKWER WRONG
;CHECK THE ANSWER

iRIGHT WALF 0

iRI OF ANSWER WRONG
;RESTORE THE STACK

STACK ADDRESS FOR TYPING
TACK POINTER

i 3AVE PROPER
{2
s CHECK Tl's RTI ADDRESS ON THE STACK
sRTI &SS NOT EQUAL TO 81§

; CHECK PSH ON THE STRCK
ngM?(EM T0 200

; CHECK DATR ON THE STACK
:m* Egll TO RAND.C
.%mﬂ# &Tﬁ ON THE STRCK

;STK4 NOT EQUAL TO RAND.D

; CHECK DATA ON THE STRCK
I%%* Ea(ll TO RAND.A

g‘" TRG'IMSTRCK
uo EQUAL TO RAND.B

Eassroasz-ré STATUS (T-BIT)




-DBKEB-A

£

B 1 0 . e B B D Bt Gt Bt o= Bt o D (s 0t

KE1IF (PDP-11 FIS) EXERCISER.
aounré

Mw é 166130

002000 177570

00114%

Bieaiz

177770

&8

—a
-

18:

SIS

- RTI

ot

§S: MOV

?0

SR

NOP

NOP

NOP

35: JMP
IBIT: O

EOS

MACY1l 27(732) 20-SEP-76 13:54 PAGE 59

sl PCNT+2 ;COUNT PASSES
PCAT »

i?lﬂ.im RING THE BELL?
1 ’

' NO?
,BELL

=-(6) ;CLEAR Tﬂﬂtf‘g THE&R
#SK12, J8SKHR sRUN WITH TRT?

Sorr

28
820, (B) :SET TRACE TRAP

838, -(b) :JUMP TO START OF TEST
s, -(6) : T0 START OF TEST
3842, R0 ;gri Enou'" ITOR ADDRESS

; IF NONE

L (0 :GO TO MONITOR

4START : RETURN

;SUBROUTINE TO RERD TTY INPUT AND SAVE OCTAL NUMBER

READIN: JSR

18:

Wit Tl R

=
w

:‘fhni %
ah
(R2)+,R3 :STORE DATA
3 :BRANCH IF DONE
$60,R3
gmm.aa
(R1)
ﬂn
iy
ﬁ,(nu
:SET C-BIT IF NOT




FOS

MRCYL11 27(732)

, V-BIT

sy

o Skl

B 3

B o« g

s 5§ W o) B s B
Bl ot Bl o0 Bl i

s Peckedcs PEREL PESEESds PRRRR PeEagdon Peeek

3:%’

T

N-BIT, CLEAR C-BIT, v-BIT
THE PSW SAVE

o FOR
IF
IN

20-SEP-76 13:54 PAGE 60
¢y
; IF_NOT
IN gu
CLEAR C-BIT
SAVE

:GET N-BIT, CLEAR C-BIT, V-BIT
PSW SAVE

;SET THE
sCHECK FOR ERROR

e

S
&

g.
gs

MOV RAND.
% RAND.
MOV m:
INP (RY)

SPOLSH
SPOPRD
18
SPOPSB:
18:
SPOPML
18

¥ -
m..,.. I

-4
—t—t
M MEY ﬂgwﬁkﬁ ggm
e p A PP 1 o e e ]
P e T T T Mo ot Lo T T T T i
pe S333a saazasas

KELIF (POP-11 FIS) EXERCISER.

{77777& 165476
168472

7

vl R
iiﬁﬁgm 165520

POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES
-
$SPUSH:
13114 165514
013tk Do |
. |

1
!
!

L lsabin b i e e E ke e e
o000 0000

11
1

MAINDEC-11-DBKEB-R

DBKEBR.P11




MAINDEC-11-DBKEB-R
DBKEBA.P11

et

s s g
=5
[ =]

~ ~

FIREA

e

b= = b s s e o s

00000 000
[y Bt s o R —— s b= P
=

55 S850% KGR
|l endand
NN

1§

2
2
(Y

jiz
13424

£

LT
i

E.-hhhhh.—p.—.—h

.
:
55
:
il
2
o
=
I

KE1IF (POP-11 F1S) EXERCISER. MACY1l 27(732)
POLISH MODE ROUTINES TO ARCCESS FORTRAN ROUTINES

077600

177776
000340
165324
077600

im
1

e
1
1

000002
NON00S

000003
177776

177776

165130

165316
165344
165330

165306

165264

165146

165132

et B

s s
ot
n

Bus o
B o

SPOPDV:

18:

$SKIP:

SEXIT:

IT

34 32339 BLLIRTRAASIERZ

o
»

& $33 S33ATLLOBYE W2MERY B3

*

GOS

20-SEP-76 13:54 PRGE 61

;CHECK FOR DIVIDED BY ZERO

WTWC&S
%DV BY ZERO CC'S

$77600,RAND.C
1S

JsPS,  SDIVPS
4
(SP) :GET N-BIT, CLEAR C-BIT, V-BIT
9%PS, SDIVPS ;SET THE PSW SAVE
(sP)¥, $DIVI
(5P)+. S$DIV2
J(RY)4
(SP)+, (SP)¢ ;POP GARBAGE OFF THE STACK
J(RY)$
RY sEXIT POLISH MODE
2(5) sPUT INTO RO
g % 5%0% DIVIDE BY ZERO
8% 2 SKIP
83, RO s CHECK roa ov;m.ou
- m*
nu. CONDITION CODES
3,"5' SPSW §} uP Psu }on OVERFLOW
: n.# CONDITION CODES
: u—a;t_‘i| v-BIT
aws, SPSW { FOR UNDERFLOW
g A wg NTO L
’ RO :CHECK F
c§ : F NO
5 e LS
’
0P PSW
32"0: SA00p% 1SET UP
SPSW :SET UP SUBTRACT ERROR PSW
g&o: m §T T UP SUBTRACT PSW
RO

;CHECK FOR MUL
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B0
g:ﬂ
¢t
®

l

-

DEKEBA. P11 - POLISH MODE ROUTINES 10 AGCESS FC

i 16767 165044 165104 % ggsu R .gmcw IPL ERROR PSW
Ei§@§&nwmsm ggv o:u-uﬁs:ssw TIPLY PSW
oiassa im; 165026 i% §8: MOV  SPSW, g{% % % %
Sxﬂ e : B?g guo : 0 FORTRAN
s SUBROUTINE TO PUSH DATA ONTO STACK
% 013600 016767 165016 165004 PUSHR: MOV RAND.B, STACKE ;PUT DATA ON THE STACK
B 0}3’% oism {ssms {2:773 MOV  RAND.A, ST
1 16767 ﬁ% 164 W m:ﬁ: ?}%
i 1 m MOV &s‘m, goawm :SET UP TRAP VECTOR
1 — f#g Pc’
i 7 000400 177570 SCOPES: gg :?m,acsm :KILL LDUB OR LOOP ON SPEC. TEST
1 A% 17500 % Be &l 2 {2LR ALL BUT.TEST NO
1 7 &mzz 1651 CMPB  SCOTMP, ICNT :ON RIGHT TEST?  #Sie-0%
% BN L e s B BN CC o on e
2%1 01 001 BNE  KITS ' !
g iﬁ 004000 177570 IT 85W11, JuSKR sKILL ITERATIONS
1 1 165055 CNT+1
29%5 013724 001404 BEQ 2§ ;m IF FIRST
9 Hoa g oo weos gp RSO RS
2%8 0l um; 00000! 165035 MOVB 81, ICNT+1 ’rmsr mmnou
530 Bl ATiee? SVLADS: ING8  16) Loos
% Si% % 165020 177570 nngg 1CNT, 3sDISPLAY oxmv TEST NO. AND ITERATION COUNT
O13790 B1e737 162004 177570 OVERG: MOV ICNT SDISPLAY ;SET UP DISPLAY
g;’, Eig 1&[ 000010 T T :FIRST ONE?
% iuom 016716 000002 amTwI LADS, () ;F% gssnm ADDRESS
| s LOOP S
g R . 17 ek




105
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e R M LA T

i
IBIT LOOP ON ERROR
ERROR

&‘Tnnos IN OCTAL
ING ZERO’S
;GO TO USER ERROR ROUTINE

; SKIP %wnﬁ .

§ ek

T

;PUT RDDRESS OF INSTRUCTION ON STACK
;LOOP ON TEST UNTIL NO ERRORS

;CHECK FOR INH
;SKIP IF LOOP

RO SKIp TN

RING
1
T
T
$SKIP
SHALT

o
%ﬂm :
+3
ERRORS
,98SHR

$SK10, J¥SKR
1?“ .
$SW13, JESHR
28

ERROR

e

RE
.3)
st
|

Ea)
$SW09
44
ICNT+1
KITS

Séa

...m m @

S 8
& m%mﬁ@m
LA m..q.m.mxmm

Tt e g i o) ) o] S o) o) ] ) ) ] e o]

:
:

83?335 002000 177570 HLTS:

1017

l"!l

014140 000000

5 RUCRERTEREECOCERARNRANARS aqsiawnﬁﬁm
=g ot 9= v=q =4 4
RARRRKREAKK

Sy 170wt |
oz 58 BBl ofd god B
%K telme e v

Fg Eg =

.'“I BI ' N

F uu

- =
-—
a..R [+ 4

O14144
4
4
141

014142 01004
g

b

sgfenptamanlpn ety mmm.mmmﬂmmmﬁmmmmmmwﬁmmmmmmmm

; TYPE (R1)+ IN OCTAL
; TYPE #STACKY IN OCTAL
; TYPE LERDING ZERO'S

; TYPE LERDING ZERO'S

ll#

1

004767 0O010SM

l‘l315
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a
m.ssssss ssmsssss
| Ghadddd GEiiabGGGs
% T EERE a2 ER AR 04 .8 3¢ 58 of of of af EF g2y
e 23 28 5 a8 28 28 =3 53 o8 28 38 £3 59 59 8 oS
]omEmErEe mroeBroreererrernn

fry
NTR
TTY
INTR
INTR

f FEiE, B pESECECESTE E £

Yl pia e Tl

sotantontontontan, Pantantuanteantontontontiontiontinsatf

i
w

TYPE SPACE+
Ri)4
7
#ﬁTTY
INTR

6Ss:

3 & s mmmm 2 %mmw
S

wmmmmmmmmmmmmmmaswm

l‘.lllllll e R R e R e e R B e R R e e e lllllllllll“.l111111111‘.1111
0000000000000

um O A SRS S L

HLT ROUTINE (ERROR TYPEOUT)

-DGKEB-R

—— - — — "




KOS

MACY1l 27(732)
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Rl Hoflgh oS

HLT ROUT

-A

DaKERR. Pl

2o

S22
3B B
e ==
o - _—
mmwammmm

MoV
2
TYPE
MOV
MOV
RTS
ASC
ASC
RSC
RSC

o

:

A
35559 15

= e o —f =4 o g = ool o )
O0000000 0000

TKS

d STK4 S

STK

STK1 STk2

<P
SP

(15> < 12>"EXPECT:

US>
S < 12>x"
(15 <12>"GOT:

rRsC1z *,”
ASCIZ
-ASCIZ

CT: .ASCIZ
ASCIZ
EVEN

GOT:

:
G mmmm%mmmm mmmm

COMMA:
HEARD1:

014702 0O0DOSY

o e Sl T mef) T e T o] T ot = g =] =G =G oo T o= F o § G —d

mmﬁnm&mmmmwmmmnmnww&wwnma&aaggmagx

R e R R I B e e K B e e e e R B e R R R R R R e ke e ke i e ke e L R e )

Lae Dae Lo Do Do Tae Top Tog Tog Tae Toe Top T ]

MMM

W s v -
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KELIF (PDP-11 FIS) EXERCISER.

HLT ROUTINE (ERROR TYPEOUT)

P11

. | MRINDEC-11-DBKEB-A

B

1sele

HEIEE

o0 -

o ah e

SLRALEHMESTRNRIDRTL

Lanham B e K R B R e e o Ko Kt Lo ks R R

UL NN N LI DLW NILALNLILN Q
=g g e o—f = 4 =t i 4 o o= o b v = —d o o=l = =

U U

.BLKW_ 20
.ASCIZ

INPUT:
.QUES:

g 0ie3 % 000012

0 BE TYPED

LINEFEED

SS T
1€ 118 Tepens
THE CHARACTER
THE
TERMINATOR?

GET OUT IF SO

;RETURN AND
*  ;RETURN AND 3 SPACES

;SAVE TTY

; CHRRACTER TYPE LOCATION

e e o

'A00 2 TO THE ADDRESS
'RESTORE TTY
* RETURN

e .

w..l — == o -~ z
Fa B % 7.2 > ok
.o - + PP Y R S S

¥ &8 o EESe X

- - ?) SS
ENSeFEata Tafvenyde T8
——

EEE
”Ee

TSTB
3
4
&
i
il
0

fars g g wmmm.m.

10T

cERERE C

BEETE P
B R naY tan

o= ol oo = o o o) ) o=l o= o] o] o oo o] = e S o b g
0000000000000 O0000O00000 000 O

UUUUUE
UUUUUS

Bh T TIPS 2T RANAGRRLGRRIZU BT R BERFRCNRT IR RS2 U B RER

Iol.l&.ll.l.l.l.l.lol.l..l11111111111111111111111111111111111111
L L b Lae Dad e Tag Tog T g Toe T Tog Toe T Toe Toe T T T T T T T T T T T T T T T T T T T T T T Lo T T T T T T T T T T T T )
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1
3{;!3 0{5375 112767 000001 000130 PRINTR: MOVBE  #l,.PR serpzsno FILL SWITCH
1 1 % 0001 PRINTS: gfa 5& :g&sss LERDING ZERO’S
1 15u 615332 1777;5 000115 MOVE  #-b,.PR+l ,gs&couu
1 1 1 | MOV RY, -(6) .
195 01 01 015524 MOV 8. PRBUF , RY PO}NTER T0 FIRST ASCII CHAR.
1 1 4 CLRB (%) :CLEAR FIRST BY
1% HeB me G T L cren
313 15434 &ﬁ' ROL 1Y :ROTATE 315 NTO C
3200 015436 106114 ROLB (W) :PACK IT
320 15,‘9:3 105 ROL TTY nomrs BIT INTO C
:au% 1 oaxg ROLB (W) sPACK IT
ﬁ 1 1 PRF: ROL TTY nomﬂf' BIT INTO C
1 1061 14 ROLB (%)
gtg 81 &:sm 1STB (W) 1S IT ZERO?
1 1402 BEQ .46 1SKIP INC
3207 015454 105267 000OSH INB  .PR :SET FILL SWIT
% 1 585?.85 000050 1STB  .PR :CHECK FILL SWITCH
1 1 BEQ .46 :SKIP BITSET
3210 015466 152724 000060 BISB  #°0, (4)+ sMAKE INTO ASCII CHAR
3211 015y 7 000037 INB  .PR}L : INC COUNT
gx 81 1355 BNE -PRL :REPEAT
13 0l 015524 CMP #.PRBUF,RY SEMPTY ?
az{q oissm Emma BNE 333 o ‘Ekoslus IF NOT
%2 1%13 1&7:5: — cuas:E W’ *NULL *emrmroa
3217 015514 0OOOOM 015524 TYPE .PRBUF : IT
3213 81% 12604 MOV t6)+,RY :RESTORE RY
%1!0 1 RTS PC s RETURN
3221 015524 000004 PRBUF: .BLKW 4 :OUTPUT BUFFER
3222 015534 000000 PR: D :COUNT AND SWITCH
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NOS

MACY1l 27(732)

KEILF (PDP-11 FIS) EXERCISER,

OCTAL DUMP OF A WORD & 18 BIT ADDRESS TYPER

P11

MAINDEC-11-DBKEB-R

vmlT
: :
" W
w mmmmxom mn 3
o 33995 “Z coocoood WS WEE
t ininaintn 8 Zzzzrz s, 8
£ 555855 3 wm y -
m.,ﬁﬁww 9rmmmmmmme, S mmm
. ue b
mm mmJ B i X
S3E3EEES @ ﬁm..mmmm? 8
N AN A 222000 &
mmxummmrw opwssssssgns Y 2
33353330207 2uRwReRREEEEts d L1zd o

BOVECS: 24
PUVECS:

000022
000016
047520 042527 POWERS:

015652 000120 PODOWNS:
MOV
PUPS:
18:
ILLUP:

mo 000114

015652 ooooe
0000S0

.

S s O
ST YT 3 1

B R R PR e PR R | L b s R e B R B R K R B e I R ) g v = g —q
0000000000000 0 OO0 00000

SRR e R e SRR

UUUUUE

005015
0001
000001
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2081
08

By B RN REERRYoRY

=+ ) ol 5§ oo ool oo o= e

i SR

R K B K T R R L L |

% R S R

ol o) o) = ) o= o =g = = ]

g & SR
5 AR i A

= o= o =4 v 7§ >4 >4 o—d o=f o=

ENEEAn AT IREERER

e ety poe oad] oo o) we=f) woof) o) g =

9

e
W

de

REERERAPRYRRERL

Y 301
g -
ol o ol o ol o) o) = v o o=@ N
—f

o=y

-l

>

2023
U

1008
1949

R B3y

31108

o) o e o= =) ol ) Tl o= =

N~

3058

L]
o =g = o) =g 7= o) ook =) o —F

B ugs
NSRRI

R SYMBOLS
sgsg
1662
3056

XERCISER.

314e

aEgEagr m s LI
EpEREe omE R oo R eemmeeny

mm i R AR P e R L e S G T e AN P

i

CROSS

000610
000612

MAINDEC-11-DBKEB-R

m "888“888““888888888 m (|} ] Sm-. |...o
38 ¢ GEiETtemer Enfliob e o

e —— -
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R
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VR
S

¥ R
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[
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2975 3003+

29%9 2971 2974#

29%8#

&

2%8ls

g e it B

fHal 2B

KELLIF (

CROSS REFERENCE

MAINDEC-11-DBKEB-R

DBKEBR.P11

8 SRITEESE 1 e
mmmm&mwmmmwmw&m

18

g
1361% 1432
ccBb® 2357%
M
377 i
2860 2869
1574 BY4S
2999 2570
1 c69
iE
L m
14 456
1122 193

Y24s 14958

PR s B owonTe
e R W Ry
R RN A ceEsoa

Rt
B @ B
306¢
B
&

=23 wmmmmm 2 R nmmmwmmwmu@mmm
LA S ummmnwwmmmmmmmmmmmn

B
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il 256

SYMBOLS

F

C-11-DBKEB-R
CROSS

P11

w

éaaa

é"’ai éa.

PR RS R O D SOolieit m g mm

¥ ER3 858 o B2 pe apindalogy ¥
§ B 0 B2 B Lolelcls SEEE § B
R ER L R Bl Sl mme
cap e o peaiehle ks ww

1493
418
15
3081
%
A

5

7%

iap e el e BN ew
@@%g@%ﬁg e

3y dgE oa OR Hisetalint u
mwmwmmmmu W B mmmmmmwmmmw G
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