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Description

l. RBSTRRCT

This pro’ron exercises the KEIIF floating point 1nstructions
(FRDOD, ' FOIV) with random number patterns. The
answers are  checked against results obtaired wusing the
corrasponding FORTRAN “software routines. Rbout 200 passes
should e run to establish credability.

2. REQUIREMENTS

2.l Equipment
POP-11 (KD11R) standard computer with KELIF optinn

2.2 Storage

The routines use memory locations O - 17500. The map at the
end cf the listings™ shows the absolute locations of the
FORTRAN math routines which were assembled seperately and
linked to the main program via LNKX]1 on & DEC:ys .-13

| 2.3 Preliminary programs
MAINDEC-11-DBKER-R KELIF Instruction Tests.

l

| 3. LORDING PROCEDURE

: Use standard procedure for ABS tapes.
!
|

'y, STARTING PROCEDURE

4.1 Control switch settings
! See 5.1.1 (all down for worst coese testing)

4.2 Starting adiress
The progras should aluays be started at 200.

4.3 Program and/or operator aclion

1) Load progras inlo memory using ABS loader.

2) Load address

3) Sel switches (see S.1.1) All down for worst case.
4) Press start.
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Description

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

S. OPERATING PROCECURE
S.i Operational switch settings
SHCIS = 1 ...... HALT ON ERROR
Sl = 1 ..., SCOPE LOOP
SH<1 = 1 ...... INHIBIT PRINTOUT
Sudcle> = 1 ...... INHIBIT TRACE TRAPPING
Sl = 1 ...... INHIBIT ITERATIONS OF SUBTEST
SHelD» = 1 ...... BELL ON ERROR
0...... BELL ON PARSS COMPLETE
S = 1 ...... LOOP ON %RROR
Swag> = 1 ...... LOOP ON TEST IN SW<b:0’
SH7> = 1 ...... INPUT DATA FROM THE TELETYPE

Caution: SW(B:0> are also used f-r ROM word match with KMI1I
msintanance card.

1 5.2 Subroutine RAbstracts

8.2.1 TYPIN

! If SUC?7> 13 on 2 O, the program calculates & pseudo-randoa
number to be wused as inputl data. I SW<?> is on a 1, the
fro,ran will ask for input data from the teletype at the
sginning of each pass. The same data 13 uled with all
ingtructions (FADD, F FMUL, FDIV) for the entire pass.
If SH(?> 13 put doun afler cnicring the data entr rouglnc.
that dats is used as the starting numbers for the random
nusber genesrator.

- ———

The 1nput format 1s:

| ;!gc innut data:

R2: NNNNNN
Bl: NNNNNN
B2: NNNNNN

Where:
Al = left word of first ar’uucnt
R2 = right word of first afgument
Bl = lelt word of second argument

RS

right word of second argument
1.¢. F1,R2(¢,-,%,7)B1,B2 = answer
NNNNNN = data typed by the operator
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Description

Rl, R2, Bl, and B2 must be 16 b1t Jeft
numbers.
E.G.

N2 = 000042

200000 = not accepted (17 bits)
4812 = notl accepted (B is not octal)

of Al an
(normalized) less the hidden bit. For more
the maintenance manual.

5.2.¢2 FORTAN

ROUTINES TO
LOCRTIONS $ADDI,
Locations SMULI

the error.

8.2.3 SCOPE

This subroutine call is placed between cach
test section. It records the starting
subtest as it is being entered 1n location
scope los

upen. Sﬂ<gl> on a 1 inhibils fteration of
contents of LADS -o, be used to delermine
I successfully completed.

5.2.4 HT

This routine prints outl an_ error message
inhibst typeouts, put SWILI) on 2 ]

1 , Bl, and
RAND.B, RAND.C, and RAND. D respectively.

FO1

Page 5

justified octal

They are assumed to be in floating point format. I.E. bit
1S "of Al and Bl are the sign bits, bits 7-14 of Al and Bl
are the cxsonﬁnt: (excess 128 format) and the rest (bits 0-8

1 ard all of R2 and B2) form the maniisse

information read
are put 1nto

This routine make use of “polish mode™ to link the FORTRAN
MATH PACKAGE cRLCULATE THE EXPECTED RESLLT.

$ADDE contain addition answer.
Locations SSUBL, SSUB2 contain subtract ansuwer.
, SMUL2 contain multiply answer.

Locations SDIV]l, SOIV2 contain divide answer.

If a floating error occurrs (overflow, underflow, or divide
by 2ero) hese onswers are meaningless. The locations
SHDDPS, $5UBPS or SDIVPS contains 340 and SADDER
SSUBER, SHULEﬁ, or SﬁIVER, contain the conditions codes ol

subtest 1n the
address of sach
“LADS". It

is requested, the current subtest will be loo

3

¥cd
sublests. he
the last sublest

(See 6.1). To
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Descraption

5.2.5 TRTRRP

If SHC12> 1s on a 0, the T-bit will be set on alternate
passes. When the T-bit 1s sel, the processor traps after
each instruction. The first instruction executed ugon
trapping 18 &n “RTT™ which returns to the 1nterrupted
sequence of instructions. This sequence 13 continued wuntil
the end of the program 18 reached.

S.2.6 TRAPCATCHER

R =.42" - "HALT" :ciucncc 1s_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 TRRP (to 244)

A1l tests set the floatin, point trap vector (244) to point
to the 1astruction following the floatin, point 1nstruction.
Thus, whether or not a trap occurs is only detected 1f the
data or the stack pointer(s) are wrong.

b. ERRORS

6.1 Error printout

There are two formats for error typeoutl; one for normal
nusbers and one for floaling errors (overflow, underflow and
divide by 2¢ro0).

£.1.1 The normal format (wher no flosting point error s
indicated) is as follows:

RAANAA  MRTEN!, NPT S MRRTET!, MMM
Sp ANSMER

PSW
EXPECT: NNN NN NNININNIN, NNNINNN
GOT: NNN  NNN NNNNNN  NNNNINN

Where:

RRRARA ==> PC of HLT instruction

MEPEM ==> input dats (RAND.A, RAND.B, RAND.C, RAND.D)
S s=) type of operation ﬁcing tested (+,-,%, or /)
NNNNNN ==) resulls

= processor status word
SP = stack pointer (not nccclsarll! Rb)
ANSWER = rcsultgng answer off the stac

e.1.2 ihen o floating point error is indicated (overtlow,
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Description

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

ARRARA  MMMMMM, MMMMMN S MMMMMN, MMMMMM
PSW SP ANS] ANS2 ~ ANS3 ANSY R!SS  ANSE

EXPECT: NNN NNN  NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN- NNNNNN

GOT: NNN NN NNNNNN NNNNNN NNNNNY NNNNNN NNNNNN NNNNNN

Where:

RARAARR ==> PC of HLT 1nstruction

MMM ==) input dats (RAND.R, RAND.B, RAND.C, RAND.D)
S ==> type of operation ﬁcing tested (+,-, %, or /)
NNNNNN ==> resulls

processor status word
stack pointer (not ncccssarxl? Rb)
PCSgl interupted instruction Ushould be

PSWH st interupt time
ln!ut dgta E .C)

.D)
" *  (RRND.R)
. * (RAND.B)

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

FoDER Z.T

Error recovery
Restart at 200

Error count

Rn error count is kepl in “ERRORS™ (LOC 1002). It 1s
cleared by restarting ot 200.

RESTRICTIONS
None

HISCELLANEOUS

Ezecution time
A bell will ring withia § toconlc with all switches down.

More than 200 passes should be run Lo insure o wide vorieey
of number patterns. .

Stack Pointer
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Description

Stack 1s 1nitally set to 604

8.3 Pass counter
A 32 bit (2 words)

count 1s kept 1n "PCNT* (LOC

1004,1008). It 1s clgarcd by restarting at 200.

8.4 Power Fail

Each test can be power failed with no errors. To use, start

the test as usual gnd

rogram should type
:ougr fail inlcragtc

9. PROGRAM DESCRIPTION

ower down then u{ al any time. The
R* and continue to run Irou where

This program tests all the FIS xnstructxon: on the KELIF

usxng ] l rcglstcrs cxccg for “the “stack pointer™. The
rem has @any subtesis "SCOPE

(the code betueen

sta ements) uh:ch are run 256 times before continuing ta the
next. SW(ll> on a l causc: cach subtest to be run only

once. The address

ICNT (LOC 1000) contains the iteration

count ln thc left byte and thc test number in the right

te. the subtests should be run scqucntially y
s!artln al 200 not by starting at the beginning of
su tcst gn articular sublest, pul the tc:l

number (ccc lnstln ) in SH<6 0> of the switch ,istcr and

SWH<B> on a l. s test will be loopcd upon uut
put on a O or thc right byte is changc
non-existant, the prdgram will be run as usual

] SW<B> is
the test 13

The FORTRRAN math routines, which are used to calculate the

correct answers,

ta PDP-11 FORTRAN package and

ssscmbled as seperate modules. They were linked to the myin

rograms vla

inary l'f in the
program loads and
program.

000000

normal abes

3 DECsvslcn-ID which groduccs 8
Tyte format.
just like any other dtagnosttc

E%E%E MRINOEC-11-DBKEB-R KELIF (POP-11 FIS) EXERCISER.

.GLOBL SRDR,SSBR,SMLR,SOVR, SERR, SERRA
; COPYRIGHT 1972, DIGITAL EQUIF “ENT CORP., MAYNARD, MASS
' CHAPMAN

PROGRQH BY KEN
.REM!
SWITCH USE
7 TTY DATA_INPUT
8 LOOP ON TEST IN SW<6:0
9 LOOP ON ERROR
10 O-BELL ON PASS COMPLETED
1-EELL _ON_ERROR
11 INHIBIT ITERATIONS
12 INHIBIT TRRCE TRAP
13 INHIBIT ERROR TYPEOUTS
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Lok resy

14
1S HALT ON ERROR

ERROR MESSRGE FORMATS:

1.

RRARAR

EXPECT:
GOT:

WHERE :
RRRAARAR
Ennnnn

NNN

WHEN NO FLOATING POINT ERROR IS INDICATED
MMMMMM, MMMMMM S MMMMMM, MMMMMM
PSW 'SP ANSKER
NNN - NNN - NNNNNN, NNNNN
NNN NNN  NNNNNN,NNNNNN .

==) PC OF HLT INSTPUCTION

==) INPUT DATA (RAND.A RAND.C, Rnno D)
==) TYPE OF OPERATION éexuc TESTED (+,-,%, OR /)

RESULTS
"PSW = PROCESSOR STATUS WORD
SP = STACK POINTER (NOT NECESSARILY Rb)
ANSKER= RESULTING ANSWER OFF THE STACK

WKHEN A FLORTING POINT ERROR IS INDICATED (OVERFLOW, UNDERFLOMW,

OR DIVIDE BY ZERO):
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KO1

KE11F (POP-11 F1S) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE i3

DBKEBA. P11 SWITCH SETTINGS AND ERROR TYPEOUT FORMAT
498 ARARAR nnnnnn MMMMMM S MMMMMM, MMMMMM
499 4P ANS1  ANS2  ANS3  ANS4  ANSS  ANSS
§8° ExgECT: NNN NNN NNNNNN  NNNNNN  NNNNNN NNNNNN NNNNNN NNNNNN
sué oT: NNN NNN NNNNNN NNNNNN - NNNNNN - NNMNNN - NNNNNN - NNNNNN
503 WHERE :
S04 ARARARR, MMMMMM, S PSW SP ARE THE SAME AS neovg
g0s aNSl =’ PL OF tursaﬁprs INSTRUCTION™ (SHOULD BE Fis)
506 ANS2 = PSW AT INTERUPT TIME
507 ANS3 = INPUT DATAR (RAND.C)
c08 ANSY = = *  (RAND.D)
509 ANSS = * "  (RAND.A)
510 ANSE = ™ " (RAND.B)!
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EQUALITIES

10440
1040
000004
177276

KELLF (PDP-11 F1S) EXERCISER.

SCOPE= TRAP
HLT= EMT

TYPE=  IOT
Ps= 177776
SWR= 177570
DISPLAY=SKR

ELLz 7

0= %0
Rl= 41
Re= %e
R3= yAC |
RY= %4
RS= %5
1TY= %5
SP= /b
PC= %7
SW1S= 100000
SW1Y4= 40000
SWi3= 20000
Slle= 10000
SWlll= 4000
SW10= 2000
SW0S= 1000
SWOB= 400
BIT0 = 000301
BITl = 000002
BITe = (000004
BIT3 = 000010
BITY = 000020
BITS = Q00040
B8IT6 = 000100
BIT7? = 000200
B{Tg = 400
BIY9 = 1000
BITI0 = 002000
BIT1! = 004000
BITi2 = 010000
BIT13 = 020000
BITIN = 040000
BIT1S = 100000
LEVELO = 000
LEVELL = 0M0
LEVELE = 100
LEVEL3 = 140
LEVELY = 200
LEVELS = 240
LEVELE = 300
LEVEL? = 340

LO1

MRCYLl 27(732) 20-SEP-76 13:54 PAGE iH4
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000200

000204

000666
000670

VECTOR AND ANSWER AREA

000000
000200
000167

000204
000167

000600

000000

KellF (POP-11 FIS) EXERCISER.

000604

000736

(AT R TR TN TR'FRE FR'¥)

STK1:
STKe:
STK3:
STKY:
STKS:
STKb:
SPSUW:
$SP:

RAND.A:
RAND.B:
RAND.C:
RAND.D:

SRDDPS:
ADBD}:

SDIVPS:
SOIVL:
sDlve:
SDIVER:

SAVSTK:

0
200
JMP

204
JMP

600

MOl

MARCY1l 27(732) @20-SEP-76 13:54 PRAGE iS5

BEGIN

START

; TRRP CATCHER FROM O - 776

;JUMP TO STARTING ADDRESS CF PROGRAM

:RESTART ADDRESS

THE FOLLOWING LOCATIONS ARE USED FOR THE STACKS. RE6 IS _INITIALLY SET
T0 604 (STACKQ)

RS ARE THE OTHER REGISTERS (RO THRU RS) WHEN

THEY RRE TO BE_USED RS THE FLOATING POINT STACK POINTER.
THE DRTA IS PUT DIRECTLY ONTO THE STACK, NOT BY PUSHES.
IF NO ERROR OCCURES THE STACK POINTER (ANY REGISTER) IS POINTING

T0 610

(ANS1),

1

F AN ERROR OCCURES, RE& IS POINTING TO 604,

SO THE_TRAP PUTS THE RETURN ADDRESS AND PS IN 600 (STKI)
AND 602 (STK2) RESPECTIVELY.

0

0
STRCKO:

STRCK?
STACKY
STACKG

O 0000 0000 0000 OO0O0O0D O0O0O0O 00

1]
. 0
¢ ANS]:
: ANSZ:

0
0
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000672

VECTOR AND ANSUWER RRER

000000

105367
066767
005567
06Lr67
005567
066767
005567
08%767
0G5567
900207

000CJb

104000
00000e

NO1

KELLF (PDP-11 FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE 16

127726
177716
17771M
177706
177700
177676
177664
177656
177650

v re

Be
»

177712
177702
177672
177662

RNDFLG:

RAND4S: DECB RAND.D
RDD

YESRT:
FISTRP:

0

;FOR FLAGS TO KEEP TRACK OF ROUNDING

; INSURE ALL ZEROES WORKS
RAND.8, RAND.R

ADC  RAND.D
ROD  RAND.C, RAND.B
RDC  RAND.C

RDD RAND.D, RAND.C
ADC RAND.B
ADD RAND.R, RAND.D

ADC RAND. A

RTS PC

RTT ; TRACE TRAP SERVICE ROUTINE
HLT ; ERRONIOUS FIS TRAP

RTI
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WRTNDEC-11-DBhEB-R KELIF (FOP-i! F1S) EXERCISER MRCYI! e7(732) 20-SEP-76 13:54 PAGE i7
OBAEBR.P(1 SETUP RRER

£35
gg; 001000 .= 1000

638 001000 0COOOC ICNT: O  ITTERATION COUNT (HI BYTE): TEST ® (LG BYTE)
639 00i02 000000 ERRORS: 0 :ERROR COUNT LOCATION

E:? 001004 000000 000000 PCNT: 8,0 :PRSS COUNT LOCATION

E42 001010 012706 0OOHOM BEGIN: MOV 8STACKD, SP +SET UP STACK

E43 001014 012737 000752 000014 MOV 8YESRT, 814 +SET UP TRACE TRAP

644 001022 012700 000020 MOV 820, R0

B45S 001026 012720 015256 MOV 8. 10T (RO)+ :SET UP 10T VECTOR

646 001032 012720 0003N0 MOV 8340, [ROY+

g47 001036 012720 01553% MOV sPOOUNS, (RO)+  ;SET UP POMER FAIL VECTOR

E48 00I0N2 012720 00030 MOV 8340, (RY)+

649 D104 gxggg owgg MOV sHLTS (RO)+ ;SET EMT VECTOR

650 001 1 0003 MoV 8340, (RO)+

651 DOI0SE 012720 013w MOV #5COPES, (RO)+ ;SET TRAP VECTOR

652 001062 mgg 003240 MOV $MN0, ' (RO)+

653 001066 01 0007SN 000244 MOV oFISIRP 38244 ;SET UP FIS VECTOR

654 DO1074 012737 000340 000246 MOV 8340, 98246

655 001102 018767 o456 177510 MOV 8123456, RAND. A ;PRIME THE RANDOM NUMBER GENERATOR
656 DO1110 012767 107654 177504 MOV 8107654, RAND. B

657 001116 012767 a% 177500 MOV 8070707 | RAND.. C

£58  00] 12767 1 177474 MOV 8] 'RAND . D

659 001132 00S06?7 1776W4 CLR ERRORS :CLEAR ERROR COUNTER

660 001136 00S067 177642 CLR PCNT :CLEAR PASS COUNTER

661 001142 ? 177640 CLR PCNT+2

662 001146 1270& STRART: MOV 8STRCKD, SP :SET UP STACK

663 001152 012737 000140 177776 MOV 8140, '38PS  ;SET UP PROCESSOR STATUS

bo4 00L1160 00S06? 17761N CLR ICNT

665 001164 005067 012622 CLR

6ob 001170 005067 177476 CLR RNDFLG :CLEARR THE ROUNDING FLAGS

667 00117+ i05737 177570 TSTB  J85WR :CHECK FOR TTY INPUT

668 001200 100403 en] TYPIN

BES OC1202 OON767 177466 JSR PC, RANOYS

E;? 001206 OO0MEM BR FORTAN :BRANCH TO ROUTINE TO CALCULATE ANSKERS
672 : THE FOLLOWING ROUTINE ACCEPTS DATR FROM THE TELETYPE.

673 : T:E FORMGT 1S rgxsg: Al A2 (+.- % /) Bl.Be.

674 : THE PROGRAM RSKES FOR ONE ARGUEMENY AT A TINE, AND RE-RSKES
2;55 ! WHEN INVALID DATR 1S ENTERED.

677 001210 0OOOOM 0C12i4 TYPIN: TYPE, .42

678 001214 00SO1S 0S4524 042520 LRSCYZ  «15)(J2>*TYPE INPUT DATA:™¢15>¢12>

679 oma% mg«‘g 050165 052125

680 001230 OM 052101 035101

681 00123 005015 000

682 00] 242 _ .EVEN

683 001242 00000M 001246 18: TYPg, .+2

684 (001246 %; 020072 000040 RsC¥z =ay: -

685 001254 011502 JSR RS, REROIN ;ACCEPT FIRST ARGUEMENT FROM THE TTY
686 mxg % RAND. R

687 001 { §cs TYPIN

688 om%l 0O0O0N 00} 28: ;25 4

689 001 031101 020072 000040 RSCtz *Rd: -

690 001276 004567 011460 ISR RS, RERDIN ;ACCEPT SECOND RRGUEMENT FROM THE TTY
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88884 8888 SBIBLRS

SRR

NN
P o e
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P PR

8ggess
Z2

b

CEERRL L 1

FORTAN:

KELIF (FOP-11 FIS) EXERCISER.
RREA

RAND.B
BCS

SEXIT
SCOPE

coe

MRCY1] 27(732) 20-SEP-76 13:54 PAGE IE

2s
TYPIN
e

RS,  RERDIN ;ACCEPT THIRD ARGUEMENT FRCM THE TTY

RS, READIN ;RCCEPT FOURTH RARGUEMENT FROM THE TTY
$ACDPS ;CLERR ALL THE PS SAVE LOCATIONS

%4, SPOLSH ENTER POLISH MOOE
'FORTAN ADD ROUTINE

P
&8

R PR
Eagaree
FER
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MRINDEC-11-DBKEB-R
OBKEBR.P11

001552

RBAIIKY

8 £88SSR HESBRSERSS
oo
oo

© BERRER

[

8888
5555

TEST |

000001
176762

177002

DO2

KEL1F (FEE-II FIS) EXERC%BER. MACYLl 27(732) 20-SEP-76 13:54 PRGE iS

XERCISE FARDD

CERREREEERERREREREEREEERRERE SR ER R RE A RRERER RS RRR AR R BRR LSRR RIRR RS RRAN4
TEST 1 EXERSISE Fﬂgo (PDP-I FLORTING RDOD INSTRUCTION)
+ RA 1,ANS2

srncx #oxnren =
ilillllil{llli!llliilil‘llilill!!ilil!ll!liilllll!llillllil!liilil!lllli

TSTl: MOV $STRCKO, RO ;SET UP THE STRCK POINTER

JSR PC, PUSHR :PUT THE DATA ON THE STACK
NCP
FRDD+ RO :FLOATING ADD ON THE RO STACK
177132 1S: MOV u% §PSW  :SAVE PROCESSOR STATUS
MOV §SP :SAVE THE STRCK POINTER
177120 6&S: CHP snbops §PSW  ;CHECK THE PROCESSOR STATUS
BNE GO CHECK FOR ROUNDING ERROR
TSTB  $PSHW : CHECK FOR ERROR
BMI 28 *BRANCH IF ERROR
177156 MOV 8STACKY,SAVSTK ; SAVE PROPER STRCK RDDRESS FOR TYPING
177076 CHP snvsn( '§spP : CHECK THE STRCK POINTER
BEQ :BRANCH IF OK
HLT :STACK POINTER NOT EQUAL TO 8STRCKY
177056 Brcf: qsaoos 1, RANS1  ;CHECK THE ANSHER
177050 ggs ggooa, ANS2  ;CHECK THE ANSMER
177120 uS: gtrir ggm. RNOFLG ;CHECK THE ROUNDING FLAG
177110 BIS 8BITI, RNDFLG ;SET ROUNDING FLAG
177044 ADD 8] SADD2  ; INCREMENT FORTRAN ANSWER
RDC $a001 :ADD CARRY
BVC 13 :BRANCH IF NO OVERFLOMW
cce : CLEAR m# CONDITION CODES
SEV tSET v-8]
177026 MOV 3PS, SADDER :SET UP PSW FOR OVERFLOW
177012 MOV 8340, SARDOPS ;SET UP TRAP PSM
BR 13 :TRY IT RGAIN
177045 S§: BITB  #BITI, RNDFLG+l :CHECK oenouno ING™ FLAG
BNE 78 s BRANCH IF
177035 BISB -9171 RNDFLG#1' :SET oenouunxnc~ FLAG
176770 SUB $AD02 kssrons ORIGINAL ANSWER
8¢ snbol SUBTRACT CARRY
78: Y uRonc PSW OR ANSWER
BR 3s
177006 2$: MOV #STACKD,SAVSTK  ;SAVE STRCK RDDRESS FOR TYPING
176726 CHP snvsrx '§5P :CHECK THE STACK POINTER
BEQ :BRANCH IF OK
HLT STRCK POINTER FOULED UP
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DBKEBR.PL1 TEST 1: EXERCISE FRDD RO
784 001674 022767 0014SH 176676 cHP Bl§, STK! ;CHECK THE RTI RDDRESS ON THE STACK
785 001702 001401 BEQ .44 :BRANCH IF OK
?7% 001704 104000 HLT tRT1 ADDRESS NOT EQUAL TO #1S
788 001706 026767 176724 176666 cHP SRADDER, STK2 ;CHECK THE PSH ON THE STACK
789 001714 001401 BEQ & :BRANCH IF
7& 001716 104000 HLT sRTI PSW NOT EQURL 10 200
792 001720 026767 176700 176656 cMP RAND.C, STK3 ;CHECK THE DQTR ON THE STACK
793 001726 001401 8EQ .4 :BRANCH IF
g 001730 104000 HLT :STK3 NOT EOURL TO RAND.C
796 001732 026767 176670 176646 cHp RAND.D, STK4 sCHECK THE DATA ON THE STRCK
797 001740 001401 BEQ .44 :BRANCH IF K
% 001742 104000 HLT :STKY NOT EQUAL TO RAND.D
800 001744 026767 176650 176636 %) 4 RAND.R, STKS ; CHECK THE DRTQ ON THE STACK
801 001752 001401 BEQ .44 :BRANCH IF
%!5 0C17s4 104000 HLT sSTKS NOT EOLW. TO RAND.A
BOM 001756 026767 176640 176626 cHP RAND.B, STKb ;CHECK THE DATR ON THE STACK
805 001764 001401 BEQ . sBRANCH IF OK
% 001766 104000 WY :STK6 NOT EQUAL TO RAND.B
808 001770 012716 001776 MOV 83§, (SP) ;RESET THE STACK
%Ig 001774 0000C2 RTI sRESTORE THE STATUS (T-BIT)
gié 001776 10440C 3: SCOPE
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DBKEBA. P11 TEST 2: EXERCISE FSUB
813
glg ;E;;!Elli!!lll*!l!ll;;gl:H»ill;;;i!!llilli!li!l!!!!lli!!illi!!!iilii!i}
1 (POP~1] FLORTING SUBTRACT INSTRUCTION)
319 : RAND. A R%RS %B 6 még
1 : STACK POINTER = Rl
glg - . i!i!ili!llillllil!l'lllllll!!l!!lllilllllll!!l!lli!li!ﬂ!l!lli!illl!ll!i
1
820 002000 012701 00RO TST2: MOV $STACKO, m :SET UP THE STACK POINTER
S%é 002004 DQY767 01157C JSR PC, PUSHR  :PUT THE DATR ON THE STACK
823 0ON2010 0DOC40 NOP
% 00c012 075011 FSUB+ RI :FLOATING SUBTRACT ON THE Rl STACK
826 002014 013767 177776 176572 1IS: MOV 8PS, $PSW  ;SAVE PROCESSOR STATUS
827 002022 D010:67 176570 MOV Rl §SP :SAVE THE STACK POINTER
Bo8 002026 026767 176606 176560 6S: CHP ssﬁeps $PSW  :CHECK THE PROCESSOR STATUS
g 002034 001023 BNE G0 CHECK FOR ROUNDING ERROR
831 00203% 105767 176552 TSTB  $PSHW : CHECK FOR ERROR
% 002ON2  100M6Y BNI 2s :BRANCH IF ERROR
834 002044 012767 000610 176616 MOV 8STACKY,SAVSTK  ;SAVE PROPER STACK ADDRESS FOR TYPING
835 % 767 176612 176536 CHP savsm '§5P - CHECK m: STACK POINTER
83% 1401 BEQ :BRANCH IF OK
g% 002062 104000 HLT : :STACK POINTER NOT EQURL TO 8STACKY
833 002N 026767 176552 176516 CHP §SUBL, ANSI  ;CHECK THE ANSKER
840 002072 001004 BNE 4§
| B4l 002074 026767 176544 178510 CMP §5UB2, ANS2  ;CHECK THE ANSWER
| g42 00102 001515 BEQ 38
43 002104 7 000OOM 176560 NS: BIT 88IT2, RNOFLG ;CHECK THE ROUNDING FLAG
844 002112 001022 BNE s
B4S 002114 7 00DOOM 176550 BIS sane RNDFLG ;SET ROUNDING FLAG
B4 002122 062767 000001 176514 ADD $5U82 muzsrem FORTRAN ANSWER
| B4? (002130 00S567 176506 ROC sstm :RDD CRRRY
B48 002IM  1023M 8vC :BRANCH IF NO OVERFLOW
849 00213 000257 ¢ee :CLEAR AL CONDITION CODES
850 002140 000262 SEV :SET V-BIT
851 002142 013767 177776 176476 MOV 38PS, SSUBER :SET UP PSW FOR OVERFLOW
852 002150 012767 000340 176462 MOV 8340, $SUBPS ;SET UP TRAP PSH
%3" 002156 000723 BR 13 :TRY IT RGAIN
|  BS5 MMR10 132767 00OOOM 1765CS GS: BITB  8BIT2, RNOFLG+l ;CHECK “DEROUNDING® FLAG
| 8% (K2lek 001010 BN 7S ;BRANCH IF SET
857 002170 152767 000004 176475 BISB  #BIT2, RNDFLG+1’':SET “DEROUNDING™ FLAG
| 858 002176 162767 000001 176440 SUB 8] §SUB2  ;RESTORE ORIGINAL ANSWER
| 859 005667 176432 SBC $50B1 : SUBTRACT CARRY
%‘1’ 002210 104000 7$ HLT : WRONG PSW OR ANSWER
g % 002212 000MS! BR 3$
| 864 %Eﬁg 7 000604 176446 2S: MOV #5TACKOD, SAVSTK gavs STACK RDDRESS FOR TYPING
865 767 176442 176386 CHP SAVSTK, ' §SP HECK me STACK POINTER
. 86b 002230 00140} BEQ Y :BRANCH IF OK
. ggg 002232 104000 HLT :STRCK POINTER FOULED UP




9
8~
87!
872
873
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00223
ave
002
s
S
002256

002260
002266
002270

00227¢

002300
002302

002304
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002314
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HRIN)EC Il DBKEB-A
DBKEBR.P

TEST &:
022767

001401
104000

7
Be1aB1
104000
026767
00140}
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400

KEL1IF (FDP- IIIEES) EXERCISEP

002014

176374

176340

176330

176310

176300

002338

EXERC

176336

176326

176316

176306

176276

176266

CHP
BEQ
HLT

CHP
BEQ
MLT

%)
BEQ
HLT
gMP
BEQ
HLT
cHP
BEQ
HLT
CMP
BEQ
HLT
MOV
RTI

SCOPE

GOe
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$lS, STK1 ;CHECK THE RTI ADDRESS ON THE STACK
L4+ : BRANCH_IF 0K
tRTI ADDORESS NOT EQUAL TO #1$

$SUBER, STKe ; CHECK THE PSW ON THE STACK
R :BRANCH IF OK
sRTI PSW NOT EQUAL TO 200

RAND.C, STK3 ; CHECK THE DﬂTR ON THE STRCK
.44 :BRANCH_IF 0K
:STK3 NOT EQUAL TO RAND.C

RAND.D, STK4 ;CHECK THE DATA ON ThE STACK
.44 :BRANCH IF OK
:STK4 NOT EQUAL TO RAND.D

RAND.R, STKS  ;CHECK THE omn ON THE STACK
Ry BRRNC IF
:STKS NOT EounL TO RAND.R

RAND.B, STKb s CHECK THE DﬂTn ON THE STRCK
.4 BRRNC IF
STK& NOT EOURL TO RAND.B

838, (SP) ;RESET THE STACK
tRESTORE THE STATUS (T-BIT)
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EXERCISE FMUL

lil!l§!!illl!*i*!i!llllll!l*l!!!Ilii!!il!l!l!!!llll!!lii&!lll!lil!!il!&
:TEST 3 XERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)

: gnnnn?g;m C,RAND.D = ANSI,ANS

: sm K POINTE

5 SO 3030 06 3F 0 30 38 90 36 36 36 3¢ 38 36 36 b 36 36 98 36 30 9 36 3% 3 3% 36 34 36 36 0 36 36 9 36 36 3t 3 38 36 36 30 9 36 36 3 3¢ 36 30 96 3 4 9 J 36 36 9 3 3% 0 3 3 % 3 %

000604 TST3: MOV 8STACKD, R2 -SET UP_THE STACK POINTER
011230 JSR PC, PUSHR ;PUT THE DATA ON THE STACK

NOP

FMUL+ R2 :FLOATING MULTIPLY ON THE R2 STACK
177776 176232 1S: MOV 33PS, SPSW  ;SAVE PROCESSOR STATUS
176230 MOV R2 §SP :SAVE THE STRCK POINTER
176256 176220 6S: CMP SMOLPS, $PSW  :CHECK THE PROCESSOR STATUS

8NE 4s :GO CHECK FOR ROUNDING ERROR
176212 TSTB  $PSW : CHECK FOR ERROR

BN 28 :BRANCH IF ERROR
000610 176256 MGV $STACKY,SAVSTK  ;SAVE PROPER STRCK ADDRESS FOR TYPING
176252 176176 ggng snvsm '§SP cuecx ng STRCK POINTER

HLT smcx POINTER NOT EQUAL TO 8STACKY
176222 176156 gg 3:;&1. ANS1  ;CHECK THE ANSWER
176214 176150 35"5 gguuz. ANS2  ;CHECK THE ANSWER
000010 176220 uS: g&r ggna RNOFLG ;CHECK THE ROUNDING FLRG
000010 176210 BIS oana RNDFLG ;SET ROUNDING FLAG
000001 176164 ADD SMUL2  : INCREMENT FORTRAN ANSWER
176156 RDC snﬂu :ADD CARRY

BVC :BRANCH IF NO OVERFLOW

ccC :CLEAR ALL CONDITION CODES

SEV 'SET V-BIT
177776 176148 MOV 31PS, SMULER :SET UP PSU FOR OVERFLOW
000340 176132 MOV 8340, SMULPS ;SET UP TRAP PSW

BR 33 :TRY IT AGAIN
0CO010 176145 SS: BITB  $BIT3, RNDFLG+l ;CHECK “DERGUNDING™ FLAG

BNE 78 :BRANCH IF SET
000010 176135 BISB aana RNDFLG+1’ :SET "DEROUNDING™ FLAG
000001 176110 SUB SMUL2  ;RESTORE ORIGINAL ANSWER
176102 58C snﬁu :SUBTRACT CARRY

78: HLT :WRONG PSW OR ANSWER

BR 38
000604 176106 2§: MOV $STACKD,SAVSTK ;SAVE STACK ADDRESS FOR TYPING
176102 176026 CMP SAVSTK, ' §SP :CHECK THE STACK POINTER

BEQ 4 :BRANCH IF OK

HLT :STACK POINTER FOULED UP
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TEST 3:

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400

KELIF (FDP-11 FI1S) EXERCISER.
EXERCISE FMUL R

002354 175776 CMP
BEQ

HLT

CHP
BEQ
MLT

cMP
BEG
HLT

cHP
BEG
HLT

cMP
BEQ
HLT

CHP
BEQ
HLT

MOV
RTI

38: SCOPE

176044 175766

176000 1757S6
175770 175746
175750 175736
175740 1757¢b

002676

102

MACY11 27(732)
$1§, STK!
.44

$MULER, STK2
.44

RAND.C, STK3
L +4

RAND.D, STKY
L+

RAND.A, STKS
e

RAND.B, STK6
o+q

838, (SP)

20-SEP-76 13:54 PAGE 24

ggEClé TliiE STI RDDRESS ON THE STARCK
sRT1 ADDRESS NOT EQUAL TO 1§

; CHECK THE PSN ON THE STRCK
s BRANCH IF 0
sRTI PSW NOT EQUQL T0 200

; CHECK THE DﬂTﬂ ON THE STACK
:BRANCH IF 0
1STK3 NOT EOJRL TO RAND.C

; CHECK THE DATA ON THE STACK
:BRANCH IF OK
;STK4 NOT EQUAL TO RAND.D

;CHECK THE DATA ON THE STRCK
:BRANCH IF OK
;STKS NOT EQUAL TO RAND.H

; CHECK THE DﬂTﬂ ON THE STACK
:BRANCH 1
:STKB NOT EQURL TO RAND.B

;RESET THE STACK
tRESTORE THE STATUS (T-BIT)
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DBKEBAR.PL! TEST 4: EXERCISE FDIV R3

983

984 : lll!llil!lllllillil!lli!fll!l!iil!lllil!l!ll!ll!l!llli!lilllillliillil&
985S  TEST 4 EXERCISE FDIV (PDP-16 FLORTING IVIDE INSTRUCTION)
986 , "RAND.A.RAND B 7 RAND. C.RAND 1,ANS2

987 : STACK POINTER = R3

% il!iiiiii!iii!!!i!!!i!ii!!ll!*!l!lil!!!i!li!ll!ii!l!i*i!!ili*iii*ili*i!
930 (92700 ma?o; 000604 TSTY4: MOV $STACKO, R? :SET UP THE STACK POINTER

335 002704 004767 010670 JSR PC, 'PUSHR  ;PUT THE DRTA ON THE STACK

933 002710 000240 NOP

% 002712 075033 FDIV4 R3 :FLORTING DIVIDE ON THE R3 STACK
93, 002714 013767 177776 175872 1S: MOV acps $PSW  ;SAVE PROCESSOR STATUS

997 002722 010367 175670 MOV $SP :SAVE THE STACK POINTER

938 002726 026767 175726 175660 6$: CHP so!vps §PSW  :CHECK THE PROCESSOR STATUS

1% 002734 001023 BNE :G0 CHECK FOR ROUNDING ERROR

1001 002736 105767 175652 ISTB  $PSW :CHECK FOR ERROR

i% 002742 100464 BMI 23 :BRANCH IF ERROR

1004 002794 012767 000610 175716 MOV 8STACKY, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
1005 002752 026767 175712 175636 CMP snvsrx '$SP sCHECK THE smcx POINTER

1006 002760 00140} BEQ :BRANCH IF

i% 002762 104000 HLT : STACK POINTER NOT EQUAL TC #STACKY
1009 00276M 026767 175672 17S61E CHP SDIVI, AtIS]  :CHECK THE AISWER

1010 002772 00100M4 BNE 4 _

1011 002774 026767 175664 175610 CMP §DIV2, ANS2  ;CHECK THE ANSWER

1012 003002 001515 BEW 35

1613 003004 032767 000020 175660 uS: BIT 8BIT4, RNDFLG ;CHECK THE ROUNDING FLAG

1014 003012 001022 BNE 3

1015 0030i4 052767 DOD020 175650 BIS oam RNDFLG ;SET ROUNDING FLAG

1016 003022 062767 000001 175634 AdD SDIV2 mcasnsnr FORTRAN ANSWER

1017 003030 00S567 175626 ADC sotv1 :ADD CARR

1018 0030M 1023M BVC 6S - BRANCH xr NO OVERFLOW

1019 00303 000257 ccc :CLEAR ALL CONDITION CODES

1020 003040 000262 SEV :SET V-BIT

1021 003042 013767 177776 175616 MOV 3PS,  SDIVER ;SET UP Psu FOR OVERFLOW

1022 00300 012767 000340 175602 MOV 8340, SDIVPS ;SET UP TRAP PSW

%%3 003056 000723 BR BS :TRY IT RGRIN

1025 003060 132767 000020 175605 S§: BITB  #BITY, RNDFLG+l ;CHECK 'oenownmc' FLAG

1026 003066 001010 BNE 78 éRQNC H IF

1027 %_%gﬂﬂg 152757 000020 1755 BISB narm RNDFLG+1 -SET -oeaounomc" FLAG

1028 162767 000001 17556 S SDIVe ;RESTORE ORIGINAL ANSWER

1329 003104 00S667 175552 SBC soivx : SUBTRRCT CARRY

igg? 003110 104000 78: HLT :WRONG PSW OR ANSWER

i% 003112 00QNS) BR 38

1024 003114 012767 000604 175546 28: MOV #STACKO, SAVSTK  ;SAVE STACK ADDRESS FOR TYPING
1035 003122 026767 175542 175466 CMP SAVSTK, ' §SP : CHECK ms smcx POINTER

1036 003130 001401 BEQ .44 *BRANCH I

i% 003132 104000 HLT - s STRCK POINTER FOULED UP
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1039
1040

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
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026767
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104000

012716
000002

104400

KELIF (FOP-11 FIS) EXERC%%ER.

175514

175440

175430

175410

175400

003236

EXERCISE
002714 175436

175426

175416

175406

175376

175366

FOIV

3%:

CMP
BEQ
HLT

CMP
BEQ
HLT

chP
BEQ
HLT

CHP
BEQ
HLT

CMP
BEQ
HLT

cMP
BEQ
HLY

MOV
RTI

SCOPE

KO2

MACY1l 27(732) 20-SEP-7b 13:54 PAGE 2b

219,
Ry

SDIVER,
o4
RAND.C,
.44
RAND.D,
44
L+4

RAND.B,
.44

838,

STKI ; CHECK THE RTI RODRESS ON THE STRCK
BRQNCH IF 0
tRTI RDDRESS NOT EGUAL TO u1$

STK2 ;CHECK THE PSW ON THE STACK
;BRANCH IF OK
:RTI PSW NOT EQUAL TO 200

STK3 ; CHECK THE DRTQ ON THE STACK
sBRANCH IF
:STK3 NOT EOURL TO RAND.C

STKY ; CHECK THE DRTR ON THE STACK
s BRANCH IF 0K
;STK4 NOT EQUAL TO RAND.D

STKS SEESKHT?E DATA ON THE STARCK
:STKS NOT EQURL TO RAND.A

STKb ;CHECK THE DATR ON THE STACK
;BRANCH IF OK
iSTKe NOT EQUAL TO RAND.B

(SP) ;RESET THE STACK
:RESTORE THE STATUS (T-BIT)
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012704
004767

000240
075004

013767
010467
026767
001401
104000

105767
100423

12767
6767
001401
104000

026767
001401
104000
i
104006
000451
012767
026767
001401
104000
022767
001401
104000
026767
001401
104000

026767
001401
104000

026767
001401

LO2
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EXERCISE FRDD RN
*!*Hv******l!**i*l***!i!lH****i*!lii*****i**li********!!***l****i**!**
:TEST G EXERCISE FADD (PDP-11 FLOARTING ADD INSTRUCTION)
; RAND.A,RAND.B + nnno C,RAND.D = ANS],ANS2
: STRCK POINTER =
********i*!*!***!*l!*!!!*!!****i****i**ll**l**i*********l!i****i**i****
000604 TSTS: MOV $STACKO, RY +SET UP THE STACK POINTER
010330 ISR PC, PUSHR  :PUT THE DATA ON THE STACK
NOP
FADD+ RY :FLORTING ADD ON THE R4 STACK
177776 175332 1$: MOV asps $PSW  ;SAVE PROCESSOR STATUS
175330 MOV §SP :SAVE THE STACK POINTER
178336 175320 CMP m%% $PSW  :CHECK THE PROCESSOR STRTUS
BEQ :BRANCH IF OK
HLT :PSW NOT EQUAL TO $SADDPS
175310 TSTB  $PSW :CHECK FOR ERROR
BMI 2§ :BRANCH IF ERROR
000610 175354 MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
176350 175274 CMP SAVSTK, ' 3SP ' CHECK THE srncx POINTER
BEQ L 44 :BRANCH IF
HLT * STACK POINTER NOT EGUAL TO #STACKY4
175300 175254 cHP $ADDL, ANSI  ;CHECK THE ANSWER
BEQ 44 :BRANCH IF OK
HLT :LEFT HALF OF ANSWER WRONG
175270 175244 CMP $ADD2, ANS2  ;CHECK THE nnsusa
BEG L +4 :BRANCH IF
HLT ‘RIGHT HRLF or ANSWER WRONG
BR 13
000604 175306 28: MOV #STACKD,SAVSTK ;SAVE STACK ADDRESS FOR TYPING
176302 175226 CMP snvsrx '§SP s CHECK THE STACK POINTER
BEQ :BRANCH IF OK
HLT s STACK POINTER FOULED UP
003254 175176 CMP #1$, STKL  ;CHECK THE RTI RODRESS ON THE STACK
BEQ .+ :BRANCH IF OK
HLT *RTI ADDRESS NOT EQUAL TO #1%
175224 175166 CMP $ADDER, STK2  ;CHECK THE Psu ON THE STACK
BEQ .44 sBRANCH IF 0
HLT :RTI PSW NOT EQUﬂL T0 200
175200 175156 CMP RAND.C, STK3 cmwrmomnmrmsmm
BEQ e *BRANCH IF 0
HLT :STK3 NOT Eoum. TO RAND.C
175170 175146 CMP RAND.D, STKM  ;CHECK THE DATAR ON THE STACK
BEQ .44 *BRANCH IF OK
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DBKEBR.P11 TEST S: EXERCISE FRDD

iigg 003442 104000 HLT -STKY NOT EQUAL TO RAND.D

{{eg ooa:qw 32?36? 175150 175136 gEP Rguo.n, STKS  :CHECK THE DRTA ON THE STACK

iigg 88§u§3 1840 HC ) ETKS No¥ EgJQL T0 RAND.A

1130 003456 026767 175140 175126 CHP RAND.B, STK6  ;CHECK THE DATA ON THE STACK

113& 883“5“ agﬁqo BEQ .Y 'BRANCH IF OK

iiaa 466 1040 HLT :STKE NOT EQUAL TO RAND.B

1134 003470 012716 003476 MOV 838, (SP) :RESET THE STACK

iigg 003474 000002 RTI tRESTORE THE STATUS (T-BIT)

1137 003476 104400 3s: SCOPE

e

1140 *****!**!*******************************i***************i****i*********
1141 TEST b: EXERCISE FSUB (PDP-11 FLORTING SUBTRACT INSTRUCTION)
1142 : RAND.A,RAND.B - RAND.C,RAND.D = ANS1,ANS2

1143 : STACK POINTER = RS

H:g {il!!!!*i!!i!*i!!*!*!!i*i!!*l*iii*ii!!**ii!l*!*i!!!*!i!!*!iii*!*i!!*ii!
114 003500 012705 000604 TSTe: MOV 8STACKO, RS :SET UP THE STACK POINTER

{izs 003534 004767 010070 JSR PC, PUSHR  ;PUT THE DATA ON THE STACK

1149 003510 000240 NOP

{igg 003512 075015 FSUB+ RS -FLOATING SUBTRACT ON THE RS STACK
1152 DOISIM 013767 177776 175072 1§: MOV aops §PSW  ;SAVE PROCESSOR STATUS

1183 010567 175070 MOV §SP :SAVE THE STACK POINTER

1154 003526 026767 175106 17080 CMP ssﬂaps §PSW  ;CHECK THE PROCESSOR STATUS

1155 003534 001401 BEQ *BRANCH IF OK

1{29 00353 104000 HLT *PSW NOT EQUAL TO $SUBPS

1158 003540 105767 175050 TSTB  $PSW :CHECK FOR ERROR

iigg (03544 100M23 8MI 2% sBRANCH IF ERROR

1161 012767 000610 175114 MOV 8STACKH4,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
1162 00354 026767 175110 175034 CMP SRVSTK '§oP sCHECK THE STACK POINTER

1163 003562 00iM01 BEQ :BRANCH IF OK

i{gg 003564 104000 HLT :STACK POINTER NOT EGQUAL TO STACKY
1166 003566 026767 175050 175014 CMP §SUBL, ANS1  ;CHECK THE ANSWER

1167 003574 001401 BEQ o :BRANCH IF OK

i{gg 003576 104000 HLT :LEFT HALF OF ANSWER WRONG

1170 003600 026767 175040 175004 CMP §SUB2, ANS2  ;CHECK THE ANSWER

1171 00306 001401 BEQ ot :BRANCH IF OK

H% 003610 104000 HLT Rmmumenmmnmmc

ii;g 003612 000451 BR s

1176 003614 012767 000604 175046 2%: MOV $STACKD, SAVSTK  ; SAVE STACK ADDRESS FOR TYPING

1177 003622 026767 175042 174766 CMP SRVSTK '§SP :CHECK THE STACK POINTER

1178 002630 001401 BEQ :BRANCH IF OK

1179 003632 104000 HLT 1STACK POINTER FOULED UP
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003642
003644

003546
003654
003656
003660

003666
003670

003672
003700
003702
003704
003712
003714
003716
003724
003726

003730
003734

003736

003740
003744

003750
003752
003754
003762
003766
003774
003776
004000
004004
004006
004014

004022
004024

MAINDEC-11-DBKEB-A
OBKEBA.P1! TEST &

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000
026767
001401
104000

012716
000002

104400

012706
004767

000240
075026

013767

105767
100424

012767
026767
001401
104000

-
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003514

174774

174740

174730

174710

174700

003736

000604
007630

177776
174530
174656

174610

000610
174650

v A

EXERCISE FSUB

174736

174726

174716

174706

174676

174666

174632
174620

174654
174574

38:

RS

CMP $19%, STK1 ; CHECK THE RTI RDDRESS ON THE STRCK
BEQ .44 BPRNC If OK

HLT :RT1 ADDRESS NOT EQUAL TO ¥1$
CMP $SUBER, STK2 ; CHECK THE PSW ON THE STACK
BEQ .+4 :BRANCH IF OK

HLT sRTI PSW NOT EQUAL TO 200
CHP RAND.C, STK3 :CHECK THE DATA ON THE STACK
BEQ .4 :BRANCH IF OK

HLT :STK3 NOT EQUAL TO RAND.C
CMP RAND.D, STKY ;CHECK THE DATA ON THE STRCK
BEQ .44 :BRANCH IF 0K

HLT :STK4 NOT EQUAL TO RAND.D
chHP RAND.A, STKS ;CHECK THE DATR ON THE STACK
BEQ .44 sBRANCH IF OK

HLT :STKS NOT EQUAL TO RAND.A
CMP RAND.B, STK6 ;CHECK THE DRTR ON THE STACK
BEQ .44 :BRANCH IF

HLT :STK6 NOT EQUQL TO RAND.B
MOV 838, (5P) ;RESET THE STACK

RTI ;RESTORE THE STATUS (T-BIT)
SCOPE

s 33363636 36 36 36 36 36 30 3t 3¢ 36 36 36 38 36 36 36 38 36 36 36 36 38 36 36 36 3636 36 26 36 36 36 36 36 36 36 9 96 36 96 6 26 96 36 36 36 30 36 36 3¢ 96 3 % 3 3 36 96 3 36 36 36 36 3 36 3¢ 3¢

TEST 7:

EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
RAND.A,RAND.B # RAND.C,RAND.D = ANS1,ANS2
STACK POINTER = SP

l*!lii!!!!&i!!l!i!!ii!i!!*li!l*!****i*i*ll*i*ii!!!!!*!**li!**!*!!***!!*

TS17:

1$:

MoV #STACKO, SP ;SET UP_THE STRCK_POINTER

JSR PC, PUSHR  ;PUT THE DATA ON THE STACK

NOP

FiUL+ SP ;FLOARTING MULTIPLY ON THE SP STARCK
MOV aaps $PSW ; SAVE PROCESSOR STATUS

MOV $SP ;SAVE THE STACK POINTER

cMp SMﬂLPS $PSW :CHECK THE PROCESSOR STATUS

BEQ :BRANCH_IF OK

HLT ;PSW NOT EQUAL TO SMULPS

1578 $PSW ; CHECK FOR ERROR

Ml cs sBRANCH IF ERROR

MOV #STRCKY,SAVSTK ;SAVE PROPER_STACK RDDRESS FOR TYPING
cHP SAVSTK, '§SP sCHECK THE STACK POINTER

BEQ .4 :BRANCH IF 0K

HLT :STACK POINTER NOT EQUAL TO #STRCKY

-
. [ 4
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001401
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174620
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17460C

003754
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179476
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7used
179474
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174444
179434

179424
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cs:

EXERCISER.
UL SP
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§MULL, ANSI  ;CHECK THE nnsuea
L4 BRRNCH IF OK

:LEFT HALF OF ANSWER WRONG
§MUL2, ANS2  :CHECK THE ANSWER
L +4 :BRANCH IF OK

:RIGHT HALF OF ANSWER WRONG
S;sp,, -(SP)  ;PESTORE THE STACK
8STK1, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
smsrk §SP :CHECK THE smcx POINTER

' BRANCH IF

:STACK POINTER FOULED UP
81§, STKI  ;CHECK n: RTI ADDRESS ON THE STACK
L4y :BRANCH IF OK

:RTI noonss. NOT EQUAL TO 81§
SMULER, STK2  ;CHECK THE PSW ON THE STACK
L+ :BRANCH IF OK

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

:STK3 NOT EQUAL TO RAMND.C
RAND.D, STK4  ;CHECK THE DATA ON THE STACK
.44 BRQNC IF OK

:STKY NOT EQUARL TO RAND.D
RAND.R, STKS  :CHECK THE oam ON THE STRCK
.4 BRf-NCH IF

:STKS NOT sounL TO RAND.R
RAND.B, STKE  ;CHECK THE DATA ON THE STRCK
L +4 :BRANCH IF OK

:STKb NOT EQUAL TO RAND.B

83§, (SP) ;RESET THE STRCK
;RESTORE THE STATUS (T-BIT)

—-— - —
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DBKEBR.PL! TEST 10: EXERCISE FDIV RO

)| il sl g il itldsadllid sl esltgseltlitestitlselszsleslidls,
1284 :TEST 10: Exeacxse FOIV (PDP-11 rLomnc DIVIDE INSTRUCTION)
1285 : RAND.A,RAND.B 7 RAND.C,RAND. c{,ANS2

1286 : STACK POINTER = RO

{g ilIlliil!lllillil!INII'!!illl!l!i!ll!!l!llililli!!!lliiiiiililfiliilfili*
1289 00M202 012700 00060 TST10: MOV $STACKO, RO SET UP THE STACK POINTER

i?i 004206 OON767 007366 J3R PC, "PUSHR  :PUT me DATR ON THE STACK

1282 00N212 000240 NOP

i@ O0M214 075030 FOIV4 RO :FLOATING DIVIDE ON THE RO STACK
1295 0OOM216 013767 177776 174370 1S: MOV acps SPSW  ;SAVE PROCESSOR STATUS

1966 OMM3y D1D0S7  [743%E MOV §SP :SAVE THE STACK POINTER

1297 D0M230 026767 174424 174356 CHP sotvps §PSW  ;CHECK THE PROCESSOR STATUS

1298 004236 001401 BEQ :BRANCH IF 0K

533 OOu240  10N000 HLT :PSW NOT EQUAL TO SDIVPS

1301 OONRM2 105767 174246 7578 $PSW :CHECK FOR ERROR

iaag OOu246 100423 BN] 28 :BRANCH IF ERROR

1304 00N2SD 012767 000610 174412 MOV 8STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
1305 004256 026787 179406 174332 CHP snvsrx '§5P : CHECK m: smcx POINTER

1306 004264 001401 BEQ : BRANCH |

i:g 00M266 104000 HLT : STRCK POINTER NOT EQUAL TO 8STACKY
1309 DONR70 026787 174366 17431Q CHP §DIVI, ANSI  ;CHECK m: ANSWER

1310 004276 001401 BEQ L4+ emncn F OK

igié 004300 104000 HLT :LEFT HALF OF ANSWER WRONGC

1313 OON3IR 026767 174356 174302 cHP $DIVe, ANS2  ;CHECK THE ANSWER

1314 004310 001401 BEQ e {BRANCH IF OK

{gig 00M312 104000 HLT :RIGHT HALF OF ANSWER WRONG

ig% OOM314 0004S! Br 3

1319 004316 012767 000604 174344 28: MoV ¥STACKD,SAVSTK ;SAVE STACK RDDRESS FOR TYPING
1320 OON3N 026767 174340 174oeM CHP snvsm '§spP :CHECK THE STACK POINTER

1321 OOM 1401 BEQ SBRANCH IF OK

i% 00 Egtmn HLT STACK POINTER FOULED UP

1324 00M33% 022767 OOM216 17423 CMP 8], STKI  ;CHECK n-E RTI ADDRESS ON THE STACK
1325 0044 001401 BEQ 4 :ERANCH IF OK

i% O0MMN6 104000 HLT 'RTI noonsss NOT EQUAL TO 81§

1328 0ONISO 767 174312 17422M CHP SDIVER, STK2  ;CHECK THE PSW ON THE STACK

1329 004356 001404 BEQ , +4 :BRANCH IF OK

ig} 00~360 104000 HLT SRTI PSW NOT EQUAL TO 200

132 00432 026767 17423 174214 cHP RAND.C, STK3  ;CHECK THE DRTA ON THE STACK

1333 004370 001401 BEQ L4 s BRANCH IF OK

B% 004372  10400C HLT 1STK3 NOT EQUAL TO RAND.C

1336 004374 026767 174226 17420M CMP RAND.D, STKY  ;CHECK THE DATA ON THE STACK

1337 004402 001401 BEG . +4 :BRANCH IF OK
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DBXEBR.P1! TEST 10: Iv

. EXERCISE FD RO
i% 0ON4OM 104000 HLT :STKY NOT EQUAL TO RAND.D
1340 026767 174206 17417M CMP RAND.A, STKS  ;CHECK THE DATA ON THE STACK
‘;‘,}_ 14 00140} BEQ v :BRANCH IF OK
i:ﬁa 16 104000 HLT :STKS NOT EQUAL TO RAND.A
139 mg 26767 174176 174164 CHP RAND.B, STKE  ;CHECK THE DATA ON THE STACK
1345 001401 BEQ e :BRANCH IF OK
{3‘.}9 OOW30 104000 HLT :STK6 NOT EQUAL TO RAND.B
1348 0OW432 D12716 004440 MOV 838, (SP)  ;RESET THE STACK
iaagg 004436 000002 RTI 'RESTORE THE STATUS (T-BIT)
1351 OOMMNO  10N~00 3s: SCOPE
135
1354 INII!llll!*l!!lﬂlli!lliiii!H!ii*!iiiil!f!ilﬂlllii!'l!'l!lll!!!iill!!l{lliii
1355 STEST 11: exzncxse FADD (PDP-11 FLOATING ADD INSTRUCTION)
1356 : RAND.A,RAND.B + RAND.C,RAND.D = ANS],ANS2
1367 : STACK POINTER = Rl
i%g lwlllwli!!iiiil*il!i*lli!!*ﬂ»&!lll*i*iiiiilﬂi!!!i*iii!l!!ili*i!*liii!iii
1360 0Ouw42 012701 00060M TSTIl: MOV 85TACKO, R1 :SET UP THE STACK POINTER
%5 00446 0047€7 007126 JSR PC, PUSHR  :PUT THE DATR ON THE STACK
1363 QOWS2 000240 NOP
iﬁ O0MN5M 075001 FADD+ RI :FLOATING ADD ON THE R1 3TACK
1366 009456 013767 177776 174130 1S: MOV d8PS, SPSH  ;SAVE PROCESSOR STATUS
1367 ODv464 010167 174126 MOV Rl §SP :SAVE THE STACK POINTER
1368 OOW470 026767 174134 179116 CHP SA0OPS, $PSM  ;CHECK rsmcsssons ATUS
1369 0Cuw476 001401 BEQ .+ ,aamcux
§33;? 004500 104000 HLT :PSW NOT Eoum. T0 SADDPS
1372 OOMS02 105767 174106 ISTB $PSM :CHECK FOR ERROR
133;3 004506 100423 BMI 28 :BRANCH IF ERROR
1375 004510 012767 000610 174152 MOV 8STACKY,SAVSTK  ;SAVE PROPER STRCK ADDRESS FOR TYPING
1376 004516 026767 (74146 174072 CHP snvsrx "$SP : CHECK n£ smcx POINTER
1377 OO+524 001401 BEQ s BRANCH IF
i% 004526 104000 HUT : STRCK POINTER NOT EQUAL TO #STACKY
1380 0ONS30 026767 174076 174052 CHP SADDL, ANS1  :CHECK ncms:cn
138] OO4536 001401 BEQ , +4 *BRANCH IF OK
ia?g DO4S40 104000 HLT :LEFT HALF OF ANSKER WRONG
1364 mss 026767 174066 174042 cHP SADD2, ANS2  ;CHECK THE ANSWER
1385 004550 001401 BEQ e *BRANCH IF OK
i% 104000 HLT tRIGHT HALF or ANSKER WRONG
i:gg OOMS54  0DOMS ] BR 3s
1390 DOMSS6 012767 000604 174104 28: MOV 8STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING
139] (0O4SEM 026767 174100 174024 CHP SAVSTK, ' §SP :CHECK THE STACK POINTER
13382 DO4572 001401 BEQ P :BRANCH 1IF OK
1333 004574 104000 HLT :STACK POINTER FOULED UP

—— —— — — ——
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022767
001401
104000
026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400
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004456

174022

173776

173766

173746

173736

177776

173704

173646

000610
173706

EXERCISE FRDDC RI

173724 CMP 1S,  STKI HECK THE RTI ADDRESS ON THE STACK

BEQ .44 amcn IF OK

LT :RT1 ADDRESS NOT EQUAL TO 81§
173764 CMP  SAODER, STK2  ;CHECK THE PSW ON THE STACK

BEQ  .+4 ' BRANCH IF OK

HLT tRT] PSk NOT EQUAL TO 200
173754 CP RAD.C, STK3  ;CHECK THE DATA ON THE STACK

BEQ .M : BRANCH

HLT :STK3 NO FeSbaL 10 RAND. C
173744 G RAND.D, STKY  ;CHECK THE DATA ON THE STACK

BEG .44  BRANCH

LT ISTKY NO FedbaL 10 RAND. D
173734 CP RAND.A, STKS  SCHECK THE DATA ON THE STACK

BEQ .44  BRANCH

HLT :STKS NoT EGUAL TO RAND.A
173724 CMP  RAND.B, STKE  ;CHECK THE DATA ON THE STACK

BEQ  .+Y *BRANCH IF OK

KT :STK6 NOT EQUAL TO RAND.B

MOV 838, (SP) ;RESET THE STACK

RTI :RESTORE THE STATUS (T-BIT)
3s: SCoPt
3 HHHHEEEHHHHEHHHHHHHE R HHHHHHHHHEE R R R R R
s TEST 12 EXERCISE FSUB (PDP-11 FLORTING SUBTRACT INSTRUCTION)

: RAND.A, RAND.B - RAND.C,RAND.D = ANS1,ANS2
: STACK POINTER = R2
I'lllH'I'I!{!!l'l'lllii*ii!i***l*i*iil*!!!ﬁ*liiliﬂiliiiii!!ii!i!liilii!ili

TSTi2: MOV #STRCKD, R2 ;SET UP_THE STRCK POINTER
JSR PC, "PUSHR  ;PUT THE DATA ON THE STACK
NOP
FSuB+ R2 ;FLORTING SUBTRRCT ON THE R2 STRCK

173670 18: MOV alPS SPSH ; SRVE PROCESSOR STATUS

MOV :SAVE THE STRCK POINTER
173656 CHP ss&eps spsu s CHECK THE PROCESSOR STATUS

BEQ :BRANCH IF OK

HLT :PSW NOT EQUAL TO SSUBPS

1STB  $PSW : CHECK FOR ERROR

BMI 28 :BRANCH IF ERROR
173712 MOV 8STRCKY, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
173632 CHP snvsrx '§5P :CHECK THE STRCK POINTER

BEQ "BRANCH IF 0K

HLT :STACK POINTER NOT EQUAL TO 8STRCKY
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DBKEBA.P11 TEST 12: EXERCISE FSUB R2

1450

1451 0QOM770 026767 173646 173612 cHP $SUBL, ANSI  ;CHECK THE ANSWER

1452 DON776 001401 BEQ ,+Y4 :BRANCH IF OK

i@ 00S000  10400C HLT ‘LEFT MALF OF ANSWER WRONG
1455 005002 026767 173636 173602 CMP §5UB2, ANS2  :CHECK THE ANSWER

1456 00S010 001401 8EQ .44 :BRANCH IF OK

ig 005012 104000 HLT RIGHT HALF OF ANSWER WRONG
{:23 0OSOIM 000451 BR 38

141 00SD16 012767 000BOM 173644 28: MOV 8STACKO, SAVSTK  ;SAVE STACK ADDRESS FOR TYPING
1462 00S024 026767 173640 173564 CMP SAVSTK, " §SP :CHECK THE STRCK POINTER
1463 005032 001401 BEQ L +4 :BRANCH IF OK

{@ 005034  1U<000 HLT :STRCK POINTER FOULED UP
1466 00S036 022767 OON716 173534 cMP 81§, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
1867 DOSONN 001401 BEQ .+ BRANCH IF

i:gg 005046 13-+om HLT 'RTI noonsss NOT EQUAL TO #1$
IN70 00S0S0 026767 173672 173524 cHP §SUBER, STK2  ;CHECK m-: PSW ON THE STACK
1471 00S0S6 001401 BEQ 44 :BRANCH IF OK

i:;aa 00S060 104000 HT 'RTI PSW NOT EQUAL TO 200
14N 00SO62 026767 173536 173514 cHP RAND.C, STK3  ;CHECK nc mm ON THE STRCK
147S 00S070 001401 BEQ L +Y4 : BRANCH

{:;9 005072 104000 HLY :STK3 rm em TO RAND.C
i:;g ms?'m oesl,zw 173526 173504 genz Reﬂn.o. STKY rzcx THE DATR ON THE STARCK
i:g? %1& M HT : srm no* e&‘u TO RAND.D
1482 005106 026767 173506 173474 CMP RAND.R, STKS  ;CHECK THE mrn ON THE STACK
1483 005114 001401 BEQ v :BRANCH IF

izg 005116 104000 HT :STKS NOT eounL TO RAND.A
1486 005120 026767 173476 173464 cHpP RAND.B, STKb  ;CHECK m: DATA ON THE STACK
1487 005126 001401 BEQ L +4 :BRANCH IF OK

i:g 005130 104000 HLT STK6 NOT EQUAL TO RAND.B
1490 005132 012716 005:40 MOV 838, (SP)  ;RESET THE STACK

{235 00S136 000002 RTI :RESTORE THE STATUS (T-BIT)
1483 DOSIM0 104400 3s: SCOPE
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DOrER Pl TEST 13: RERRIEE A3

FMOL
1498
1‘#% lll!!llli!ll!illlill!l!'llllilll!!illlli!ll!l!!l!i!llli!lll!!!ll!!lli!ii
1497 TEST 13: EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)
1498 : RAND.R,RAND.B * RAND.C,RAND.D = ANS1,ANS?
1499 : STACK POINTER = R3
i% l!!l!l!*lIiiiilii!i!ilii*Hvil'lllili!ill!l!lllllliilllllil{iiillll!llll!
1502 DOSI42 012703 000s04 TST13: MOV 8STACKD, R3 :SET UP THE STACK POINTER
issgqa 005146 004767 006426 ISR PC, PUSHR  :PUT THE DATR ON THE STACK
1505 005152 000240 NOP
}$ 00S154 075023 FMUL+ R3 :FLOATING MULTIPLY ON THE R3 STACK
1508 00S156 013767 177776 173430 1S: MOV asps $PSW  :SAVE PROCESSOR STATUS
1509 DOS1EM 010367 173426 MOV gSP :SAVE THE STACK POINTER
1510 00Si70 026767 173454 1734l1e CMP snmps $PSW  ;CHECK THE PROCESSOR STATUS
1611 00S176 00140} BEQ :BRANCH ir
igig 005200 104000 HLT :PSW NOT sm TO S$MULPS
1514 00S202 105767 173406 ISTB  $PSW :CHECK FOR ERROR
igig 00S206 100423 BMI 28 :BRANCH IF ERROR
1517 00S210 012767 000610 173452 MOV 8STACKY,SAVSTK  ;SAVE PROPER STRCK ADDRESS FOR TYPING
1518 005216 026767 173446 173372 CMP snvsn( "§5P :CHECK THE STRCK POINTER
1519 00S224 001401 BEQ :BRANCH IF OK
i% 005226 104000 HLT :STACK POINTER NOT EQUAL TO 8STACKY
1522 005230 026767 173416 173352 CHP SMULI, ANS1 cuecx n-; ANSKER
1523 005236 001401 BEQ _+4
i% 00S240 104000 HLT LEFT HALF or ANSWKER WRONG
1526 00S¥2 026767 173406 173342 CMP SMUL2, ANS2  ;CHECK THE ANSWER
1527 005250 001401 BEG .44 :BRANCH IF OK
issgg 005252 104000 HLT *RIGHT HALF OF ANSWER WRONG
i% 00S254  00O4S) BR 38
1532 005266 012767 000604 173404 28: MOV 8STACKO, SAVSTK  ;SAVE STACK ADDRESS FOR TYPING
1533 00S264 026767 173400 173324 CHP Jnv K, §SP cuecx THE smcx POINTER
1834 % 001401 BEQ +4 5
i?,% 104000 HLT smcx POINTER FOULED UP
1837 00S276 022767 005156 173274 CMP #1§, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
1538 00S304 001401 BEQ .44 *BRANCH IF OK
{3343 00S306 104000 HLT IRTI RODRESS NOT EGQUAL TO #1$
154] 005310 026767 173342 17326M CHP SMULER, STK2  ;CHECK ws PSW ON THE STACK
1542 005316 001401 BEQ ,44 :BRANCH IF OK
fgﬁ 005320 104000 HLT *RTI PSW NOT EQUAL TO 200
1645 00S322 026767 173276 173254 CHP RAND.C, STK3  ;CHECK THE DATR ON THE STACK
1546 005330 001401l BEQ .+4 *BRANCH IF OK
igzg 005332 104000 HLT :STK3 NOT EQUAL TO RAND.C

1549 005334 026767 173266 173244 CMP “* RAND.D, STKY ; CHECK THE DATA ON THE STACK
1550 005342 001401 BEQ .44 :BRANCH IF OK
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1551
1552
1553
1554
1555
1556
1857
1558
1559
1560
1561
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Pll

005344

005346
e

356
00S360
005366
005370
005372
005376

00s400

DOS470
005476

00S510
00ss12

00S514
005516
005524

pOS532
00SS34

104000

026767
001401
104000

026767
001401
104000
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0000C2

104400

012704
004767

013767
010467
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104000
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104000

000451

012767
026767
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{04000

KE1lF (PDP-11 FIS) EXERCISER.

173246

173236

00s400

173166

173156

EXERCISE FMUL

173234

173224

38:

R3
HLY

CHP

BEG
HLT

%4
BEQ
HLT

MOV
RTI

SCOPE

HO3

MRCYLLl 27(732)

RAND.R, STKS
RY)
RAND.B, STKb
.44

138, (SP)

20-SEP-76

13:54 PRGE 36

; STKY NOT EQUAL TO RAND.D

; CHECK THE DATA ON THE STACK

:BRANCH IF 0K

:STKS NOT EQUAL TO RAND.A

; CHECK THE DﬂTR ON THE STRCK
s BRANCH IF

;STKe NOT EQURL TO RAND.B
;RESET THE STAC

SRESTORE THE STQTUS (T-BIT)

R BRI Ik I 3336 303030 8 36 3630 3038 0 00 30 06 90 30 36 36 0 06 3100 36 36 30 36 38 0 06 3 36 30 3% 30 98 3 3 36 36 30 36 30 30 8 3 3 30 36 30 36 4% 3

TEST 14:

TSTIY:

173170 1S:
173156

173144
173064

es:

RAND.R,RAND.B / RRND C,RAND.

EXERCISE FDIV (PDP-11 FLOﬂTINGNgéVIDE INSTRUCTION)

STACK POINTER =
l!!!i!i!!!li*ill!i!!!i!*llli!!ill!illilii*l!!ili!iliiill***ilil*l!**l!!

MOV
JSR

NOP
FDIV+
MoV
MOV
CMP

BEQ
HLT

1STB

8STACKO, R4
PC, PUSHR

RY
8PS,  SPSW
RY $SP

soivps $PSW
$PSW

28

$STACKY, SAVSTK
snvsrx '§SP

$DIVl, ANS!
.Y

$OIve, RNSe
.44

33
#STACKO, SRVSTK

SAVSTK,  §SP
.44

D = ANSL,A

SET UP THE STRCK POINTER
; PUT THE DRTA ON THE STRCK

;FLORTING DIVIDE ON THE RY STRCK

; SAVE PROCESSOR STATUS
;SAVE THE STACK POINTER
;CHECK THE PROCESSOR STATUS
:BRANCH_IF 0K

iPSW NOT EQUAL TO SDIVPS

; CHECK FOR ERROR
:BRANCH IF ERROR

; SRAVE PROPER _STACK ADDRESS FOR TYPING
s CHECK THE STQCK POINTER

*BRANCH IF
s STACK POINTER NOT EGUAL TO #STRCKY

; CHECK THE ANSWER
;BRANCH IF 0K
;LEFT HALF OF ANSKER WRONG

; CHECK THE RNSHER
s BRANCH I
s RIGHT HRLF OF ANSWER WRONG

; SAVE STRCK ADDRESS FOR TYPING
s CHECK THE STRCK POINTER
:BRANCH_IF

i STACK POINTER FOULED UP
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DBKEBR.P1!

1626

RERRLERER

Pt 50 §ot 0 Pt Bt Gt Pt Pt
ooooo
f.c-l:.:é

WM -—

00se42
005646

005652
005654

TEST 14

022767
08&901
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000
026767
001401
104000

012716
000002

104400

KELLF (PEP 11 FIS) EXERC%SER

YERCISE FDIV

QOS416 173034

173112

173036

17302t

173006

172776

00S640

172706

000610
172746

173024

173014

173004

172774

172764

172730
172716

172752
172672

38:

CHP
BEQ
HLT

CMP
SEQ
HLT

CMP
BEQ
HLT

cHP
BEQ
HLT

%
BEQ
HLT

CMP
BEQ
HLT

MoV
RTI

SCOPE

103

MACY1l 27(732) ¢20-SEP-76 13:54 PAGE 37

llg, STK1 CHE»K THE RTI ADDRESS ON THE STACK
.4
RTI QDD&ESgKNOT EQUAL TO &l$

$DIVER, STK2 ;CHECK THE PSW ON THE STACK
.44 1 BRANCH IF 0K
sRTI PSW NOT EQUAL TO 200

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

RAND.D, STKM ;CHECK THE DATR ON THE STACK
.44 sBRANCH IF OK
:STKY NOT EQUAL TO RAND.D

RAND.A, STKS ;CHECK THE DATA ON THE STACK
RL s BRANCH IF OK
;STKS NOT EQUAL TO RAND.A

RAND.B, STKb CHECK THE DATR ON THE STARCK
.44 BRQ F 0K
STKB NOT EQUAL TO RAND.B

838, (SP) ;RESET THE STRCK
;RESTORE THE STATUS (T-BIT)

;Eg#*!;****l*!**ll!liltlil*i!**!**ill********!*l!i*l*!il*******!*!*i***
l

RAND. A B +
STACK ﬁomrsa = RS

EXERCISE FRDOD (POP-11 FLOATING RDD INSTRUCTION)
RAND.C,RAND.D = ANS1,ANS2

;l!llll!li!i*lI!il!!iil!!illii*ii!liiliiil!!iiiiii!li!iii!!i!!!!!il!ilii

TST1S:

18:

MOV
J

#STRCKO, RS SET UP THE STRCK POINTER
PC, "PUSHR  ;PUT THE DATA ON THE STACK
RS ;FLORTING ADD ON THE RS STACK

J8PS, SPSW  ;SAVE PROCESSOR STATUS
RS §SP :SAVE THE STRCK POINTER
sgeops, SPSu ,cnscx THE PROCESSOR STATUS

H_IF
:PSW NGT EOURL TO SADOPS

$PSW ; CHECK FOR ERROR
2$ ;BRANCH IF ERROR

#STACKY, SAVSTK ;SAVE PROPER STRCK ADDRESS FOR TYPING
SRVSTK '$SP s CHECK THE gTﬂCK POINTER

s BRANCH I

:STACK POINTER NOT EQUAL TO #STACKY




MRINDEC-.1

DBKEBR.PlI

1663

00S730
005736
005740
00S74e
005750
005752
005754

005764
003772

006100

-DBKEB-A
TEST IS:

8367 7

104000
026767
001401
104000

D0Q4S!

026767
104000
012716
000002

104400

KELIF (FDP-11 F1S) EXERCISER.

172676

172666

000604
172700

005656

172622

172576

172566

172546

172536

006100

EXERCISE FARODD

172852

172642

172704
172624

172574

172564

172554

172544

172534

172524

es:

38:

RS

CMP
BEQ
HLT

cMP
SEQ
HLT

BR

MOV
cMP
BEQ
HLT

cMP
BEQ
HLT

CMP
BEQ
HLY

CHP
BEG
HLT

cMP
BEQ
HLT

cHP
BEGQ
HLT
CMP
BEQ
HLT
MOV
RTI

SCOPE

JO3

MRCY!l 27(732) 20-SEP-7b6 13:S4 PAGE 38

$ADD1, ANSI s CHECK THE ANSKER
.44 *BRANCH IF OK

LEFT HALF OF ANSWER WRONG
$AD02, ANS2 :CHECK THE ANSWER
L4 BRQNCH IF 0K

RIGHT HALF OF ANSWER WRONG
33

; SAVE STRCK ADDRESS FOR TYPING
;CHECK THE STRCK POINTER
:BRANCH_IF 0K

:STACK POINTER FOULED UP

;CHECK THE RTI ADDRESS ON THE STACK
:BRANCH IF OK
:RTI ADDRESS NOT EQUAL TO #1$

; CHECK THE PSH ON THE STRCK
:BRANCH IF
:RTI PSW NOT EQUAL TO 200

;CHECK THE DATA ON THE STRCK
:BRANCH IF 0K
:STK3 NOT EQUAL TO RAND.C

;CHECK THE DATR ON THE STACK
:BRANCH IF OK
:STKY NOT EQUAL TO RAND.D

;CHECK THE DATR ON THE STACK
:BRANCH IF OK
;STKS NOT EQUAL TO RAND.R

;CHECK THE DATAR ON THE STACK
:BRANCH_IF 0K
:STKe NOT EQUAL TO RAND.B

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

#STRCKO, SAVSTK
SRxSTK "§SP

s, STkl
S+4

$ADDER, STK2
.+

RAND.C, STK3
4

RAND.D, STKY
. +4

RAND.R, STKS
44

RAND.B, STKB
.44

838, (5P)
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TEST 16:

KO3

KEIIF (POP-11 FIS) EXERCISER MRCYLl 27(732) 20-SEP-76 13:54 PAGE 39

EXERCISE FSUE
ii!lli!!iii!il!i!*Iliil!!!!!lii!il!il!iii*i!*iii*“*!Hi*!*iﬂ»*ﬂf!*ii*
' TEST 16: EXERCISE FSUB (PCP-11 FLOATING SUBTRACT INSTRUCTION)
: RAND.A,RAND.B - RAND.C,RAND.D = ANSI,ANS2
: STACK POINTER = SP
s 3033033353903 36 3 U 3 36 9 36 369 36 3 3 3 3 9 3 9 36 3 3 3 % 33 9% I 3 3 3% 3 3 3 %3 T %3 3 3% 3% 3% 3% X4 % %% F* % %% EEEEE
000604 TST16: MOV $STACKD, sp -SET UP THE STACK POINTER
005466 J5R PC, PUSHR  :PUT THE DATR ON THE STACK
NOP
FSUB+ SP -FLOATING SUBTRACT ON THE SP STACK
177776 172470 1S: MOV mm SPSW  ;SAVE PROCESSOR STATUS
172466 MOV §SP :SAVE THE STACK POINTER
172504 172456 CMP ssbaps §PSW  ;CHECK THE PROCESSOR STATUS
BEQ :BRANCH IF OK
HLY :PSW NOT EQUAL TO SSUBPS
172446 TSTBE  $PSKW :CHECK FOR ERROR
BMI 2$ :BRANCH IF ERROR
000610 172512 MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
172506 172432 CMP snvsrx '§SP :CHECK THE srncx POINTER
BEQ :BRANCH IF
HLT : STACK POINTER NOT EQUAL TO 8STACKY
172446 172412 CMP §SUBL, ANS! :CHECK THE ANSWER
BEQ L+ annnc IF OK
HLT :LEFT HALF OF ANSWER WRONG
172436 172402 CMP §SUB2, ANS2  ;CHECK THE ANSWER
BEG L 44 *BRANCH IF OK
HLT :RIGHT HALF OF ANSKER WRONG
CMP -(SP), -(SP)  ;RESTORE THE STACK
BR 38
000600 172442 2$: MOV #STK1, SAVSTK ;SAVE PROPER STRCK ADDRESS FOR TYPING
172436 172362 CMP sgvs7k §SP :CHECK THE STACK POINTER
BEQ *BRANCH IF OK
HLT :STACK POINTER FOULED UP
006116 172332 CMP s1S, STK1 s CHECK THE RTI ADDRESS ON THE STACK
BEQ . +4 s BRANCH IF OK
HLT :RTI ADDRESS NOT EQUAL TO #1%
172370 172322 CMP SSUBER, STK2  ;CHECK THE Psu ON THE STACK
BEQ L +4 :BRANCH IF
HLT :RTI PSW nor EOURL T0 200
172334 172312 CMP RAND.C, STK3  ;CHECK THE DATAR ON THE STACK
BEQ L +4 :BRANCH IF OK
HLT :STK3 NOT EQUAL TO RAND.C
172324 172302 CMP RAND.D, STK4  ;CHECK THE DRTR ON THE STACK




BAR.PL1

1809

L O S Ty e el
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006304
006306

006310
006218

006322
006330
006332

006334
006340

006342

006404
006410

006412
006420
006426
006430

006432
006440
006'42

006H44Y4
006HS2
o645

006'56
006460

BOEHES
006474

MRINDEC-11-DBKEB-R
OBKE TEST 16:

001401
104000

026767
coi401
104000
026767
001401
104000
012716
000002

104400

000451

012767
026767
001401

KEL1IF (POP-11 FIS) EXERC%SER

172304
172274

006342

000604
005224

177776
17222M
172252

172204
000610
172244

172214

172204

000604
172176

EXERCISE FSUB

172272

172282

172226
172214

172250

172170

172150

172140

172202
1721ee

39:

8EQ
KLT
CHP

BEQ
HLT

CHP
BEQ
HLT

MoV
RTI

SCOPE

LO3

MRCYL1 27(732)

.44

RAND.R, STKS
.+q
RAND.B, STKB
.44

833, (SP)

20-SEP-78

13:54 PAGE 40

;BRANCH IF OK
;STK4 NOT EQUAL TO RAND.D

; CHECK THE DRTR ON THE STACK
sBRANCH_IF
:STKS NOT EOUQL TO RAND.A

;CHECK THE DATRA ON THE STACK
:BRANCH_IF OK
:STK6 NOT EQUAL TO RAND.B

;RESET THE STRCK
:RESTORE THE STATUS (T-BIT)

3 EREFRERFEHIE I RIEE R IREEEIHEEHEF RIS R R R AR R I E
EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION)

TES’ 17:

TST17:

RAND.A, RAND.B # RAND.C,RAND.D = ANSI,ANS2
STACK POINTER = RO
**Hl****i!**********i!*i*!*******i***i***!**i*!iiii!!i*i!!li*iilil*!!i

MOV
J

MoV
BEQ

#STACKO,RO
PC, PUSHR

RO
BOPS SPSU
$SP

snOLPs $PSu
$PSW

28

#STACKY, SAVSTK

SQVSTK '§SP

$MULL, ANSL
.44

SMUL2, ANS2
.44

33
#STACKO, SAVSTK

SAVSTK, '$SP
.4

;SET UP_THE STRCK _POINTER
;PUT THE DATR ON THE STACK

;FLOATING MULTIPLY ON THE RO STARCK

; SAVE PROCESSOR STATUS
:SAVE THE STACK POINTER
sCHECK THE PROCESSOR STATUS
:BRANCH_IF

sPSW NOT EQUQL TO SMULPS

; CHECK FOR ERROR
:BRANCH IF ERROR

; SAVE PROPER STRCK ADDRESS FOR TYPING
:CHECK THE STACK POINTER

sBRANCH_IF 0K

:STACK POINTER NOT EQUAL TO #STACKY

; CHECK THE RNSHER
sBRANCH IF 0
sLEFT HALF OF ANSWER WRONG

; CHECK THE ANSWER
:BRANCH IF OK
:RIGHT HALF OF ANSWER WRONG

; SAVE STACK ADDRESS FOR TYPING
:CHECK THE STACK POINTER
:BRANCH IF OK




MRINDEC-11-DBKEB-R
TEST 17:

DBKEBR.P1!

1828

SERORR

Pt Pt ot Pt Pt o et Pt Pt Gt Pt s Pt
FPEEEs o8
LEI8URK

e
o
[ o =
wr

1872
1873

1875

006476
006500

80216

006512
006520
006522

006524
006532
006534
006536

006544
006546

006550
006556
006560
006562
006570
006572

006574
006600

008602

006604
006610

006614
006616

006640
006642

DO6EYH
006650

006628

00b6EE

104000
022767

64000

026767
00140}
104000

026767
001401
104000

026767
001401
104000

026767
001401
104C00

026767
001401
104000

012716
000002

104400

01c701
004767

000240
075031

013767
010167
026767
001401
104000

105767
100423

012767
026767
001401

MO3

KELIF (FDP-11 FIS) EXERCI%ER MRCY11l 27(732) @2C-SEP-76 13:54 PAGE 41

006360

172140

172074

172064

172044

172034

006602

000604
004764

177776
171764
172022

171744

000610
172004

EXERCISE FMUL

172072

172062

172052

172042

172032

172022

1717686
171754

39:

HLT ; STACK POINTER FOULED UP

CMP #l3, STK! ;CHECK THE RTI ADDRESS ON THE STARCK
BEQ .44 :BRANCH _IF OK

HLT :RTI ADDRESS NOT EQUAL TO #1$
cHP SMULER, STKe ; CHECK THE PSW ON THE STACK
BEQ .4 :BRANCH IF 0K

HLT tRTI PSW NOT EQUAL TO 200
cMP RAND.C, STK3 ; CHECK THE DATR ON THE STACK
BEQ .44 sBRANCH IF OK

HLT :STK3 NOT EGUAL TO RAND.C
CMP RAND.D, STKY ;CHECK THE DATR ON THE STACK
BEQ .Y :BRANCH IF OK

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

HLT :STKS NOT EQUAL TG RAND.A
CMP RAND.B, STKE ; CHECK THE DATA ON THE STACK
BEQ .44 :BRANCH IF OK

HLT :STK6 NOT EQUAL TO RAND.B
MOV 838, (5P) ;RESET THE STRCK

RTI sRESTORE THE STRTUS (T-BIT)
SCOPE

§ 3633036 3036 96 0 36 36 36 36 36 36 36 36 36 36 36 3 36 36 3¢ 36 38 3¢ 36 3 3¢ 3¢ 3¢ 36 36 36 3¢ 36 36 36 36 36 36 36 36 3¢ 36 36 36 36 36 36 36 36 36 98 36 98 96 96 96 36 068 9 3 3 9 % 3t

TEST e0:

EXERCISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION)
RAND.A,RAND.B 7 RAND.C,RAND.D = ANS1,ANS2
STACK POINTER = Rl

!lllil*i!!!l*i!!i*!liil*!!i!i!**i!!!il*l*iill***ll***!*!*ii!*!il****i!*

TSTa0:

18:

MOV $STACKO,RI ;SET UP_THE STRCK POINTER

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

FDIV¢ R! :FLOATING DIVIDE ON THE Rl STACK
MOV asps $PSW  ;SAVE PROCESSOR STATUS

MOV §SP :GAVE THE STACK POINTER

CMP sotvps §PSW  :CHECK THE PROCESSOR STATUS

BEQ L+ *BRANCH IF OK

HLT :PSW NOT EQUAL TO SDIVPS

7ST8  $PSW :CHECK FOR ERROR

BMI 2% :BRANCH IF ERROR

MOV #STACKY,SAVSTK :SAVE PROPER STACK ADDRESS FOR TYPING
CMP SAVSTK, ' §SP :CHECK THE STACK PGINTER

BEQ .44 :BRANCH IF OK
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1876
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[ PBREEIS

BLBBRER
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006670

00667
006
006702

006704
006712
006714

006716

006

008758
006734
006736

006740
006746
006750

006752
006760
006762

006764
006772
006774

006776
007004
007006

007010
007016
007020

007022
007030
007032

007034
007040

007042

TEST &0:

104000

026767
001401
104000

026767
001401
104000

0oous1

012767
026767
001401
104000

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
Co1401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400

KELLIF (FDP-11 FIS) EXERCISER.

171764

171754

000604
171736

006620

171710

171634

1716eM

171604

171574

007042

EXERCISE FDIV

171710

171700

171632

171622

171612

171602

171572

171562

c3:

3%:

R1
HLT

CHP
BEQ
HLT

CHP
BEQ
HLT

BR

MOV
cHP
BEQ
HLT

cMP
BEQ
HLT

CHP
BEQ
HLT

CMP
BEG
HLT

CMP
BEQ
HLT

cMP
BEQ
HLT

CMP
BEQ
HLT

MOV
RTI

SCOPE

NO3

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

; STACK POINTER NOT EQUAL TO #STACKY

$DIVl, ANS! ; CHECK THE ANSWER
.4 sBRANCH IF OK

:LEFT HALF OF ANSWER WRONG
$0Iv2, ANS2 ; CHECK THE ANSWER
.+4 sBRANCH IF OK

tRIGHT HALF OF ANSWER WRONG
3%
$STACKD,SAVSTK ;SAVE STACK RDDRESS FOR TYPING
SQVSTK '§SP s CHECK THE STACK POINTER

+4 BRRNCH IF 0K

:STACK POINTER FOULED UP
4s, STK1 ; CHECK THE RTI ARDDRESS ON THE STACK
.44 sBRANCH_IF OK

RTI ADDRESS NOT EQUAL TO %18
S$DIVER, STK2 ;CHECK THE PSW ON THE STACK
.44 :BRANCH IF OK

sRTI PSW NOT EQUAL TO 200
RAND.C, STK3 ; CHECK THE DRTA ON THE STACK
.4 :BRANCH_IF OK

:STK3 NOT EQUAL TO RAND.C
RAND.D, STK4 ; CHECK THE DRTQ ON THE STACK
.44 1 BRANCH I

:STK4 NOT EOUQL TO RAND.D
RAND.R, STKS ; CHECK THE DQTQ ON THE STRCK
.44 :BRANCH IF

:STKS NOT EQUQL TO RAND.A
RAND.B, STKB ;CHECK THE DATR ON THE STACK
.+ ;BRANCH IF OK

:STKb NOT EQUAL TO RAND.B
238, (SP) ;RESET THE STACK

;RESTORE THE STATUS (T-BIT)
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11 TEST 21: EYERCISE FADD  R2
*lllliiilliil!!!!llliliilIi*illil!lillilllllllllll!ill!!iiiilil!!fl!lif
TEST 21; EXERCISE FROD (PDP-11 FLORTING ADD INSTRUCTION)
RAND.R,RAND.B + RAND.C,RAND.D = ANS],ANS2
: STACK POINTER = R2
: SRR R R R A R R R R R AR AR EE R AR RE R EREERRFERE R E AR RR L RS R RS R AR TR E
DOP0NN 012702 00CE0M TST21: MOV 8STACKD, R2 SEY UP THE STACK POINTER
00767 DONSSN ISR PC, 'PUSHR  :PUT THE DRTR ON THE STACK
007054 000240 NOP
007056 075002 FROD+ R2 -FLORTING ADD ON THE R2 STACK
007060 013767 177776 171826 1S: MOV 8PS, SPSW  :SAVE PROCESSOR STATUS
007066 010267 171524 MOV R2 §5P :SAVE THE STACK POINTER
007072 026767 171832 171514 CMP S-80PS, $PSW :CHECK THE PROCESSOR STARTUS
007100 001401 BEQ L+4 BRANCH IF OK
007102 104000 HLT :PSW NOT EQUAL TO SARDDPS
007108 105767 17150M TSTE  $PSKW :CHECK FOR ERROR
007110 100423 BM] 28 :BRANCH IF ERROR
007112 012767 O7UGI0 171550 MOV 8STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
007120 026787 .7154 171470 CHP snvsn( "§SP s CHECK THE STRCK POINTER
007126 001401 BEQ :BRANCH IF OK
007130 104000 HLT 'STACK POINTER NOT EQUAL TO 8STACKY
007132 026767 171474 171450 CMHP SADDI, ANSI  :CHECK m: msuzn
007140 001401 BEQ .44 :BRANCH IF
007142 104000 HLT :LEFT HALF or ANSWER WRONG
007144 026767 171464 171440 CMP SRDD2, ANS2  ;CHECK TI-E ANSHER
007152 00!140} BEG L 44 *BRANCH IF OK
007154 104000 HLT :RIGHT HALF OF ANSKWER WRONG
007156 00OMS1 BR 3s
007160 012767 O000B0M 171502 28%: MOV csmcxn SAVSTK ;SAVE STACK RDDRESS FOR TYPING
007166 026767 171476 171422 CHP snvs 'SP :CHECK THE STRCK POINTER
007174 001401 BEQ BRANCH IF OK
007176 104000 HLT . :STACK POINTER FOULED UP
007200 022767 007060 171372 cMP 81§, STKI  ;CHECK THE RTI RDORESS ON THE STACK
007206 00140 BEQ L4 sBRANCH IF OK
007210 | HLY :RTI ADORESS NOT EQUAL TO #1%
007212 026767 171420 171362 CMP SADDER, STK2  ;CHECK THE PSW ON THE STRCK
007220 00140} BEQ L 44 :BRANCH IF OK
007222 104000 HLT RTI PSW NOT EQUAL TO 200
007224 026767 171374 171352 cHP RAND.C, STK3 CK THE DATA ON THE STACK
007232 00140} BEQ it %mu IF 0K
007234 104000 HLT :STK3 NOT EQUAL TO RAND.C
007236 026767 171364 171342 CHP RAND.D, STKM  ;CHECK THE onm ON THE STACK
007244 00140] BEG .44 *BRANCH IF
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00246
007250
007256
007260
007262
00’270
007272
007274
007300
007302

007414
007416

007420
007426

007436

TEST al:

KELLF (PDP-II FIS) EXERCISER
XERCISE F

171344
171334

007302

000604
004264

171332

171322

17142
171162

38:

;EREERERRARRERARRERRRRR R EREEREREERET R RERE R EEEE RN E 0002

HLT

cHP
BEQ
HLT

cHP
BEQ
HLT

MoV
RTI

SCOPE

TEST ee:

RAND.A
STACK POINT
l!I!iil!ililllllll{!iil!!lllll!l!illllllll!!ili!l!i!ilii*ilii*llli!!iil

TSTee: MOV
JSR

CO4

MRCYLl 27(732)

RAND.R, STKS
.4
RAND.B, STK6
.4

838, (SP)

8STACKO,R3
PC, PUSR

R3
i)
§S(BPS, $PSU
.+

$PSH

28

8STACKY, SAVSTK
SRVSTK "§SP

$SUBL1, RNSI
.
$SUB2, ANS2
.

K}

8STACKD, SAVSTK
SRVSTK '§sP

20-SEP-76 13:54 PAGE 44

; STKY NOT EQUARL TO RAND.D

;CHECK THE DATA ON THE STACK
sBRANCH IF 0K

:STKS NOT EQUAL TO RAND.A
;CHECK THE DATR ON THE STRCK
sBRANCH IF 0K

:STKe NOT EQUAL TO RAND.B

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

EXERCISE FSUB (POP-11 FLOATING SUBTRACT INSTRUCTION)
R0, B RRND.C,RAND.D = ANS1,ANS2

;SET UP_THE STRCK PQINTER
sPUT THE DATA ON THE STACK

;FLOARTING SUBTRACT ON THE R3 STRCK

; SRVE PROCESSOR STATUS
:SAVE THE STACK POINTER
s CHECK THE PROCESSOR STATUS

: BRANCH 1
: PSH NOT EOURL TO SSUBPS

;CHECK FOR ERROR
;BRANCH IF ERROR

;SAVE PROPER STRCK ADDRESS FOR TYPING
; CHECK THE STRCK POINTER

sBRANCH IF K
:STRCK POINTER NOT EQUAL TO #STACKY

;CHECK THE RNSHER
:BRANCH IF OK
sLEFT HALF OF ANSWER WRONG

;CHECK THE ANSIER
sBRANCH IF 0K
tRIGHT HALF OF ANSHER WRONG

; SAVE STACK ADDRESS FOR TYPING
s CHECK THE SIRCK POINTER

: BRANCH_IF

:STACK POINTER FOULED UP
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KELIF (FOP-11 FIS) EXERC%%ER
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DBKEBA. 22: EXERCISE FSUB
20N
2035 007440 022787 007320 171132 CMP 8§, :CHECK THE RTI RDDRESS ON THE STRCK
2036 007446 001401 BEQ L+ : BRANCH IF OK
Sg 0079450 104000 HLT 'RTI RDORESS NOT EQUAL TO a1$
2039 007452 026767 171170 171122 CHP SSUBER, :CHECK THE PSW ON THE STRCK
208G 007460 D01M0! 8EQ _+4 :BRANCH IF OK
aag.qé 007462 104000 HLT :RTI PSW NOT EQUAL TO 200
o0N3 O007MeM 026767 171139 171112 CHP RAND.C, : CHECK Tl£ DATR ON THE STACK
20M4 007472 001401 BEO .4 :BRANCH IF OK
2045 00747N 104000 HLT :5TK3 NOT EQUAL TO RAND.C
emE :75 007476 026767 171124 171102 CHP RAND.D, < CHECK THE onm ON THE STACK
2048 D07S0N 001401 BEQ 44 :BRANCH IF
2049 007506 10M000 HLT 1STKY NOT em T0 RAND.D
2051 007510 026767 171108 171072 cHP RAND.AR, :CHECK THE omn ON THE STACK
2052 007516 001401 BEQ 4 :BRANCH IF
2053 007520 104000 HLT :STKS NOT EounL TO RAND.A
2055 007522 026767 171074 171062 CMP RAND.B, STKb  ;CHECK THE mm ON THE STACK
2056 007530 00]40] BEQ e :BRANCH IF
2067 007532 104000 HLT :STKE NOT eounl. T0 RAND.B
aus~aEEE 007S™ 012716 007542 MOV 838, (SP)  ;RESET THE STACK
%Jg? 007540 000002 RTI :RESTORE THE STATUS (T-BIT)
2062 007542 104400 38: SCOPE
awc”
2065 !llll!ﬂl*ilil!!ﬂlil*“!H!**{H!M*fllilii“!!**“il!il»lli!iili!ii*l
2066 STEST 23: EXERCISE FMUL (PDP-11 FLOARTING MULTIPLY INSTRUCTION)
2067 : mnma-mcmo-m«sxmsa
2068 ; STACK POINTER =
% l!lllllll!!ll!lil"!!!i!!!!l!iil!lili"i!lli“ilillll!i!iiil!ll!lilil!!
2071 007544 012704 00060M TS5T23: MOV 8STACKO, RY :SET UP THE STACK POINTER
2072 007550 004767 004024 JSR PC, "PUSHR  :PUT THE DATR ON THE STACK
:eumE 007554 000240 NOP
m&ﬂ‘/‘S 007536 07502 FMUL+ RY -FLOATING MULTIPLY ON THE R4 STACK
2077 007560 013767 177776 171026 1S: MOV aws $PSW  ;SAVE PROCESSOR STATUS
2078 007566 010467 171024 MOV §SP :GAVE THE STACK POINTER
2078 007572 026767 171052 171014 CHP snu.Ps §PS  :CHECK THE PROCESSOR STATUS
2080 007600 001401 BEQ ; BRANCH IF 0K
2081 007602 104000 HLT :PSW NOT EQUAL TO SMULPS
ene:sEE 007604 10767 171004 TSTB  $PSW :CHECK FOR ERROR
2084 007613 100423 BM1 2$ :BRANCH IF ERROR
209&E 12 012767 000610 171050 MOV #STACKY, SAVSTK ;SAVE PROPER STACK ADORESS FOR TYPING
2087 767 171044 170770 CMP SAVSTK, ' §SP :CHECK THE STRCK POINTER
2088 007626 001401 BEQ Loy sBRANCH IF OK
2089 007630 104000 HLT tSTACK POINTER NOT EQUAL TO ¥STACKY
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007632
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007644

007652
(1 TPy

TEST 23:

026767
001401
104000

4-Y4
1401
104000

000451
012767
026767
001404
104000
022767
001401
104000

026767
Q1401
104000
026767
001401
104000
026767
001401
104000
0251:?67
134000
026767

ot

012716
000002

104400

KELIF (FDP-11 F
EXERCIS

171014

171004

000604
170776

007560

170740

170674

170664

170644

170634

010002

170750

170740

171002
170722

170672

170662

170652

170642

170632

170622

1S
3

c$:

39:

) EXERCISER
FMUL

cHe
BEQ
HLT

EOY

MRCY1l 27(732)

§MULL, ANS]
.44

§MUL2, ANSe
.44

3%

8STACKO, SAVSTK

SRVSTK $SP

81, STkl
.44

SMULER, STK2
.4

RAND.C, STK3
.4

RAND.D, STKY
.+

RAND.R, STKS
.4

RAND.B, STKB

.+

838, (SP)

c0-SEP-76 13:54 PRGE 46

;CHECK THE ANSWER

:BRANCH IF OK

:LEFT HALF OF ANSHER WRONG
;CHECK THE ANSWER

RANCH IF 0K

B
sRIGHT HALF OF ANSWER WRONG

;SAVE STACK RDDRESS FOR TYPING
s CHECK THE STRCK POINTER

s BRANCH_IF 0K

:STACK POINTER FOULED UP

; CHECK TFE RTI ADDRESS ON THE STACK
:BRANCH IF OK

:RTI RODRESS NOT EQUAL TO #iS
;CHECK THE PSW ON THE STRCK
sBRANCH IF OK

:RTI PSW NOT EQUAL TO 200

; CHECK TI'E mm ON THE STARCK
sBRANCH IF

:STK3 NOT Em TO RAND.C
CPECK TI-E DATR ON THE STACK
STK'& NOT EQLﬂ. TO RAND.D
;CHECK THE DATR ON THE STACK

BRRNC¥OK
; STKS NOT EQUAL TO RAND.A

;CHECK THE DATR ON THE STACK
;BRANCH IF 0K
;STK6 NOT EQUAL TO RANC.B

;RESET THE STRCK
:RESTORE THE STATUS (T-BIT)
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DBKEBR.P!1! TEST eM:

B

013767
010587

001401
104000

105767
100423

012767
026787

001

164000
026767
001401
104000

026767
001401
104000

000451

012767
026767
001401
104000

022767
001401
104000

026767
0014C1
104200

026767
001401
104000

026767
001401

FOY

KELLF (POP-11 FIS) EXERC%ER MARCY1l 27(732) 20-SEP-76 13:54 PAGE 47

EXERCISE FOIV
llIi!llll!!llll!lli!!!!l!“l!illil!!l{i!!!li!li!li!*!i!!!llii!l!!!lilii
STEST 24: EXERCISE FDIV (POP-11 FLOATING DIVIOE INSTRUCTION)
: RAND.A,RAND.B 7 RAND.C,RAND.D = ANSI,ANS2
: STACK POINTER = RS
ii!i!lll*l!!!llil!li!l**!*!i!!lii!lil!i!ill*!l!!!i*li!!!!ill!!«"i!Hnll!
%%m TST24: MOV ogmcxo,ns :SET ‘FP n[-)r25 STACK POINTER
r ISR PC, PUSHR :PUT THE DATA ON THE STACK
NOP
FOIV+ RS :FLOATING DIVIDE ON THE RS STACK
177776 170566 18: MOV aups SPSW  ;SAVE PROCESSOR STATUS
170564 MOV §SP :GAVE THE STACK POINTER
170622 170554 cHP soivps §PSW  :CHECK THE Pnocesson STATUS
BEQ :BRANCH IF
HLT sPSW NOT EQURL T0 $DIVPS
170544 TSTB  $PSW :CHECK FOR ERROR
BMI 28 :BRANCH IF ERROR
000610 170610 MOV 8STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
170604 170530 55"5 snvsrx '§SP g;cm% nlc STACK POINTER
HLT - STACK POIHTER NOT EQUARL TO #STACKY
170568 170510 CMP $DIV1, RANSl  ;CHECK THE ANSMWER
BEQ L+ BRANCH IF OK
R :LEFT HALF OF ANSWER WRONG
170554 170S00 CHP §DIV2, ANS2  ;CHECK nc msscn
BEG L4y : BRANCH
HLT :RIGHT m.r or ANSWER WRONG
BR 38
000604 170542 28: MOV 8STACKO, SAVSTK  ;SRVE STACK ADDRESS FOR TYPING
17083 170462 CHP snvsrx '§5P : CHECK THE STRCK POINTER
BEQ :BRANCH IF OK
HLT :STACK POINTER FOULED UP
010020 170432 CHP 81§, STKI cuzcx THE nn RDDRESS ON THE STACK
BEQ L+ :BRANCH IF
HLT :RTI noonsss NOT EQUAL TO #1$
170510 170422 gEm sgswn, STK2  ;CHECK n-: gﬁu ON THE STRCK
HL ] Eﬂx Psu nor EQUAL TO 200
170434 170412 ggz ngqno.c, STK3 crccx THE onm ON THE STRCK
HLT ) srxa uo* EQUAL TO RAND.C
170424 170402 CMP RAND.D, STK4  ;CHECK THE DATR ON THE STACK
BEQ .44 :BRANCH IF OK




GO4

MIN%C “ DBKEBTEST 24 KELLIF (FE;&&X&S}D%ERC&?R. MACY1l 27(732) 20-SEP-76 13:54 PRGE 48

g{gé 010206 104000 HLT :STKY NOT EQUAL TO RAND.D
;193 10210 %s787 170404 170372 CMP RAND.A, STKS  ;CHECK THE DATA ON THE STACK
199 010216 601401 BEQ L 44 :BRANCH IF OK
Sig 010220 104000 HLT :STKS NOT EQUAL TO RAND.A
2197 010222 026767 170374 170362 CMP RAND.B, STKb  ;CHECK THE onm ON THE STACK
2198 010230 001401 8EQ .44 :BRANCH IF
gégg 016232 104000 HLT :STK6 NOT EounL T0 RAND.B
2201 010234 D12716 010242 MOV 838, (SP)  ;RESET THE STACK
225% 010240 000002 RTI ‘RESTORE THE STATUS (T-BIT)
2204 010242 104M00 3$: SCOPE
aaus,EE E
cc0? il!!lill!ll!lilli!l!!ilii!llll!lli!!!lllilﬂlllilill!!lli!il*iiilll!i*l!i
2208 TEST 25: Exsacxse rnoo (PDP-11 FLOATING ADD INSTRUCTION)
2209 RAND.R,RAND.B + RAND.C,RAND.D = ANS1,ANS2
2210 : STACK POINTER = SP
g{é : FERREEEENENEREEENETREREEEEEETEFEEEE RN SR EEIENEEREEEEEERNEEEEENEEEEEEEEEEEEFEEEREEE
2213 010244 012706 (000604 TST25: MOV ¥STRCKO, SP :SET UP THE STACK POINTER
gig 010250 DQ47&7 003324 JSR PC,  'PUSHR :PUT THE DATA ON THE STACK
2216 010254 000240 NOP
%g 013256 (075006 FROD+ SP :FLORTING ADD ON THE SP STACK
2219 010260 013767 177776 170326 1S: MOV J8PS, $PSW  ;SAVE PROCESSOR STATUS
2220 010266 010667 170324 MOV SP $5P :SAVE THE STACK POINTER
2221 010272 026767 170332 170314 CHP $ADOPS, SPSW  :CHECK THE PROCESSOR STATUS
2222 010300 001401 BEQ 44 ' BRANCH IF OK
2223 010302 104000 HLT :PSi NOT EQUAL TO SADDPS
2026 010304 105767 17030 ISTB  $PSW :CHECK FOR ERROR
22?'_,aar:wz, 010310 100424 BMI 2§ :BRANCH IF ERROR
2228 010312 012767 000610 170350 MOV 8STACKY,SAVSTK  ;SAVE PROPER STACK ADDRESS FOR TYPING
2229 010320 026767 170344 170270 CHP snvsrx '$SP :CHECK THE STACK POINTER
2230 01032 001401 BEQ :BRANCH IF OK
% 010330 104000 HLT :STACK POINTER NOT EQUAL TO 8STACKY
2233 010332 026767 170274 170250 CMP $ADD1, ANS!I  ;CHECK THE ANSWER
2o 010340 001401 BEQ . +4 *BRANCH IF OK
22223535 010342 104000 HLT :LEFT HALF OF ANSWER WRONG
2237 010344 026767 170264 170240 CMP SADD2, ANS2  ;CHECK THE msucn
2238 010352 001401 BEQ . +4 :BRANCH IF 0
2239 010354 104000 HLT *RIGHT HALF or ANSWER WRONG
2241: 010356 024646 CMP -(SP), =-(SP) ;RESTORE THE STACK
gg 010360 000451 BR as
Zo44 010362 012767 000600 170300 28: MOV 85TKL, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
2245 010370 026767 170274 170220 CHP SAVSTK, §SP :CHECK THE STACK POINTER
2246 010376 001401 BEQ A :BRANCH IF OK
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DBKEBR.P TEST 25: EX SP

11 ERCISE FAOD
5% 010400 104000 HLT :STACK POINTER FOULED UP
2249 01N02 022767 010260 170170 CMP 21§, STKl  ;CHECK THE RTI RDDRESS ON THE STACK
2250 010410 001401 BEQ .+ annnc IF OK
gaegé 010812 104000 HLT :RTI ADDRESS NOT EQUAL TO #1§
2253 0IOMIN4 9026767 170216 170160 CMP SADDER, STK2  ;CHECK THE PSW ON THE STACK
2254 0I0422 001N0! . BEQ L4 *BRANCH IF OK
2255 Gl0v24 104000 HLT :RTI PSW NOT EQUAL TO 200
20257 010N26 026767 170172 170150 CMP RAND.C, STK3  ;CHECK m»: omn ON THE STACK
2258 010434 001401 BEQ .44 : BRANCH
2259 01043 1C+000 HLT :STK3 nor EOURL T0 RAND.C
aee,”1D 010440 026767 170162 170140 CHP RAND.D, STK4  ;CHECK THE omn ON THE STACK
2262 010446 OF 1401 BEQ At sBRANCH IF 0K
%3 010450 104000 HLT :STKY NOT EQUAL TO RAND.D
2265 010452 026767 170142 170130 CMP RAND.A, STKS  ;CHECK THE DATA ON THE STACK
2266 010460 00140] 8EQ 44 'BRANCH IF OK
2267 Dl0462 104000 HLT :STKS NOT EQUAL TO RAND.A
aesqi 010464 026767 170132 170120 CMP RAND.B, STKE  ;CHECK THE onm ON THE STACK
2270 010472 00180l BEQ L+ *BRANCH IF
2271 010474 104000 HLT :STK6 NOT eouaL T0 RAND.B
227:4E 010476 012716 010504 MOV 838, (SP)  ;RESET THE STACK
2274 010s02 000002 RTI :RESTORE THE STATUS (T-BIT)
2076 010504 104400 38: SCOPE
=
2279 l"lii!!*!!ili!!i!i*!!!i*ll!*!**l*!!*i*i****l*!**!*!f!!*l!i**iiil*!*iii*!
2280 :TEST 26; EXERCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION)
2281 : RAND.A, RAND.B - RAND.C,RAND.D = ANS1,ANS2
2082 : STRCK POINTER = RO
228‘12283 !!!!lli!!ll!llll!lllll!ii“!ll!!!*l!ii!lilll!!l!!lli!!lll!llllll!!ii!i{
2285 010506 012700 000604 TST26: MOV $STACKO, RO :SET UP THE STRCK POINTER
22% 010512 004767 003062 TSR PC, PUSHR  :PUT THE DATR ON THE STACK
2288 010516 000240 NOP
2299 010520 075010 FSUB+ RO :FLORTING SUBTRACT ON THE RC STACK
azqix 010522 013767 177776 1700684 1S: MOV anps $PSW  ;SAVE PROCESSOR STATUS
2292 010530 010067 70062 MOV §SP :SAVE THE STRCK POINTER
2293 017%™ 026767 170100 170052 CHP ssﬂaps §PSW  ;CHECK THE PROCESSOR STATUS
2294 010542 001401 BEQ *BRANCH IF OK
32532 010544 10M000 HLT :PSW NOT EQUAL TO SSUBPS
2297 010546 105767 170042 1STB spsu :CHECK FOR ERROR
meeaq 010552 100423 BMI 'BRANCH IF ERROR
2300 010554 012767 090510 170106 MOV 8STACKY, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
2301 010562 026767 170102 170026 CHP SAVSTK, ' §SP :CHECK THE STARCK POINTER
2302 010570 001401 8EQ L4 :BRANCK IF OK




MAINDEC-11-DBKEB-R
Pl TEST 26:

i OBKE

104000
08?357
1ol
J26767
001401
104000
000451
012767
BiEre7
001401
104000
022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400

KEIIF (PDP-11 F1S) EXERCISER.

170042

170032

000604
170034

010se2

167766

167732

167722

167702

167672

010744

EXERCISE FSUB

170006

167776

167720

167710

167700

167670

1676860

es:

38:

RO
HLT

CMP
BE
HL

CHP
BEQ
HLT

BR

MOV
CMP
BEQ
HLT

CMP
BEQ
HLT

CHP
BEQ
HLT

cMP
BEGQ
HLT

cMP
BEQ
HLT

cHP
BEQ
HLT

CHP
BEQ
HLT

MOV
RTI

SCOPE

$SUBH,
.+
$SuUB2,
44

33

8STRCKO, SAVSTK

SRVSTK

818,
.44

SSUBER,
.44
RAND.C,
N
RAND.D,
.44
RAND.R,
.4

RAND.B,
.44

838,

104

MRCY11 27(732)

ANS1

ANS2

'§SP

STK1

STKe

STK3

STKY

STKS

STke

(SP)

20-SEP-76 13:54 PAGE SO

; STACK POINTER NOT EQUAL TO #STACKY

; CHECK THE QNSHER
:BRANCH_IF 0
:LEFT HALF OF ANSWER WRONG

; CHECK THE ANSWER
s BRANCH IF 0K
iRIGHT HALF OF ANSWER WRONG

; SAVE STRCK ADDRESS FOR TYPING
:CHECK THE STQCK POINTER
;BRANCH_IF

: STACK POINTER FOULED UP

;CHECK THE RTI ADDRESS ON THE STACK
:BRANCH_IF OK
:RTI RDDRESS NOT EQUAL TO #1S

; CHECK THE PSH ON THE STACK
s BRANCH IF
:RTI PSW NOT EQUAL TO 200

;CHECK THE DATA ON THE STARCK
:BRANCH IF 0K
;STK3 NOT EQUAL TO RAND.C

:CHECK THE DATA ON THE STACK
'BRANCH IF OK
'STKY NOT EQUAL TO RAND.D

;CHECK THE DRTR ON THE STRCK
:BRANCH IF
:STKS NOT EQURL TO RAND.A

;CHECK THE DATA ON THE STACK
:BRANCH IF 0K
;STKe NOT EGUAL TO RAND.B

;RESET THE STACK
tRESTORE THE STATUS (T-BIT)
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DBKEBA. P11 TEST 27: EYERCISEF
2349
2350 lliiiill*il!!iii!i!ll!!!!l!ill*i!!li!l‘lii!!i!!i!l!!l!iiiilil'!i!il'i‘llli*
2351 sTEST 27: EXERCISE FMUL (PDP-11 FLORTING MULTIPLY INSTRUCTION)
2352 : RAND.A,RAND.B * an C,RAND.D = ANSI,ANS2
2353 : STACK ﬁomrsn =
sg *l!li*l**i!**!l!**!!!!!*!i*!l**!i*l!i*lli***!*!i!*****!**!!l!i!ll*l!*l*
2356 010746 012701 00060M TST27: MOV 8STACKO, R1 +SET UP THE STACK POINTER
gg 010752 004767 002622 ISR PC, PUSHR  :PUT THE DATA ON THE STACK
2359 010756 000240 NOP
532? 010760 075021 FMUL+ Rl -FLOATING MULTIPLY ON THE R} STACK
2362 010762 013767 177776 167624 1§: MOV acps $PSW  :SAVE PROCESSOR STATUS
2363 010770 010167 167622 MOV R, §SP :SAVE THE STACK POINTER
2364 010774 026767 167650 167612 CMP SHJLPS §PSW  ;CHECK THE PROCESSOR STATUS
2365 011002 001401 BEQ *BRANCH IF
s%g 011004 104000 HLT :PSW NOT saunL TO SMULPS
2368 011006 105767 167602 TSTB  $PSW :CHECK FOR ERROR
gggg 011012 100423 BMI 28 :BRANCH IF ERROR
2371 011014 012767 000610 167646 MOV 8STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
2372 011022 026767 167642 167566 CMP SAVSTK, '§SP s CHECK me smcx POINTER
2373 011030 001401 8EQ 4y s BRANCH
533;45 011032 104000 HLT : STACK poxmsa NOT EQUAL TO #STACKY
2376 011034 026767 167612 167546 CMP §MULL, ANS1  ;CHECK THE ANSKER
2377 011042 001401 BEQ L4+ :BRANCH IF OK
g% 011044 104000 HLT :LEFT HALF OF ANSKER WRONG
2380 01104 026767 167602 167536 cMP §MUL2, ANS2  ;CHECK THE ANSKER
2381 011054 001401 BEG L4y :BRANCH IF OK
23832392 0110S6 104000 HLT :RIGHT HALF OF ANSWER WRONG
23855239% 011060 0OON4S! BR 3s
2386 011062 012767 DOOGOM 167600 28: MOV 8STACKG, SAVSTK  ; SAVE STACK ADDRESS FOR TYPING
5333.3 11070 026767 167574 167520 CNP SAVSTK, '§SP :CHECK THE STACK POINTER
11076 06140} BEQ L4+Y4 :BRANCH IF OK
2389 011100 104000 HLT :STACK POINTER FOULED UP
.zza'aE ilu 011102 022767 010762 167470 CMP #£1§, STKl  ;CHECK THE RTI ADDRESS ON THE STRCK
2392 011110 001401 BEQ .44 :BRANCH IF OK
533% 011112 104000 HLT ‘RTI ADDRESS NOT EQUAL TO 818
2395 011114 026767 167536 167460 CMP SMULER, STK2  ;CHECK THE PSW ON THE STACK
23% 011122 001401 BEQ L4+4 :BRANCH IF OK
2397 011124 104000 HLT *RTI PSW NOT EQUAL TO 200
ai 399 011126 026767 167472 167450 CMP RAND.C, STK3  ;CHECK THE onm ON THE STACK
2400 011134 001401 BEQ 44 ‘BRANCH IF
%é 011136 10400C HLT :STK3 NOT sounL T0 RAND.C
2403 011140 026767 167462 167440 CMP RAND.D, STKM  ;CHECK THE DATR ON THE STACK
2404 011146 001401 BEQ L 44 :BRANCH IF OK
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89

Pt Pt Pt Puiat it Pt Pt P Pt Pt
O 00 000 o000
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TEST 27:
104000

026767
001401
104000

26767
001401
104000

012716
000002

104400

012702
0047e7

000240
075032

013767
010267
026767
001401
104000

105767
100423

012767
026767
001401
104000

026767
001404
104000
026767
001401
104000
000451

012767

KELLF (FE

167442 167430
167432 167420

011204

000604
002362

167364
167352

177776
167362
167420

167342

167406
167326

000510
167402

167362 167306

167352 167276

000604
167334

167340
167260

1
ISE

S EXERCISER

)
£M
HLT
CMP

BEQ
HLT

CMP
BEQ
HLT

MOV
RTI

38: SCOPE

5 JETRI 3 0600 36 36 36 36 3t 36 38 36 36 36 38 36 36 36 36 36 38 36 36 36 36 98 36 36 30 96 6 36 36 30 96 00 3 36 96 36 3 3 30 3 3 3¢ 3 3¢ 36 36 3 36 36 36 3¢ 3¢ 3¢ 36 3¢ 3¢ 3¢ 3¢ 36 3¢ 3% 3% o

TEST 30;
R

TST30: ?OV

es:

HLT

KO4

MACY11 27(732)

RAND.R, STKS
.+q
RAND.B, STKG
.44

$38, (SP)

c0-SEP-76 13:54 PAGE S2

;STKY NOT EQUAL TO RAND.D

; CHECK THE DRTQ ON THE STACK
:BRANCH IF
:STKS NOT EQURL TO RAND.A

;CHECK THE DATA ON THE STACK
s BRANCH IF OK
:STK6 NOT EQUAL TO RAND.B

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

EXERCISE FDIV (POP-11 FLOATING DIVIDE INSTRUCTION)

RAND.B / R

STACK #oxnren = RE
il§!liilii!l!!i!!il!!i*!!l!i!lil!!llil'i!iil!!i*il!i!li!iillii!llili*!l

#STACKO, Re
PC, 'PUSHR

R2
alPS S$PSW
$SP

sotvps $PSW
$PSW

2%

$5TACKY, SAVSTK

SﬂVSTK '§SP

$DIV1, ANSI
.+

$OIve, ANSe
.4

33
#STACKO, SAVSTK

SQXSTK '§sP

,RAND.D = ANS1,ANSZ

;SET UP_THE STRCK _POINTER
sPUT THE DATR ON THE STACK

;FLORTING DIVIDE ON THE R2 STRCK

; SAVE PROCESSOR STATUS
:SAVE THE STRCK POINTER

s CHECK THE PROCESSOR STATUS
:BRANCH_IF 0K

;PSW NOT EQUAL TO SDIVPS

; CHECK FOR ERROR
:BRANCH IF ERROR

; SAVE PROPER_STACK ADDRESS FOR TYPING
:CHECK THE STACK POINTER

;BRANCH IF 0K

:STRCK POINTER NOT EQUAL TO #STACKY

; CHECK THE RNSHER
sBRANCH IF
sLEFT HALF OF ANSWER WRONG

; CHECK THE RNSNER
tBRANCH IF 0
s RIGHT HRLF OF ANSWER WRONG

; SRVE STACK ADDRESS FOR TYPING
CHECK THE STRCK POINTER
tBRANCH_IF 0K

:STACK POINTER FOULED UP




MAINDEC-11-DBKEB-R

DBKEBA.PL!
c46l 1134
585 B1138
c4ed 011352
2465
2466 011354
2467 011362
468 011364
469
2470 011366
471 0113
c472 011376
473
2474 011400
2475 011406
476 011410
2477
478 0..412
e479 011420
c480 0l1422
248l
ci82 0l1424
c483 011432
c48Y 011434
c48S
c4ee 011436
487 011442
2483
c489 Ol144y4
e430
2491
2432
e433
244
2495
249
2497
2498 011446
4393 011452
2500
2501 011456
2502 011460
2503
2504 011462
2505 011470
2506 011474
€507 011502
c508 011504
2509
2510 011506
2511 011512
2512
e5l3d 011514
2514 011522
2515 011530
2516 011532

TEST 30:

22767
1401
104000

026787
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

012716
000002

104400

012703
004767

000240
075003

013767
010367
026767
001401
104000

105767
100423

012767
026767
00140}
104000

KELIF (POP-11 FIS) EXERCTER.
EXERCISE FDIV 32

011222 167230
167306 167220
167232 167210
167222 167200
i67202 167170
167172 167160

011444

000604
002122

177776
167122
167130

167124

167112

167i02

000610
167142

167146
167066

MP
BEG
HLT

cMP
8eQ
HLT

CMP
BEQ
HLT

CMP
BEG
HLT

CHP
BEQ
HLT

CHP
BEQ
HLT

MOV
RTI

38: SCOPE

LO4

MCYil 27(732)

#1§,  STKI
. +4

$DIVER, STK2
L+

RAND.C, STK3
.44

RAND.D, STKY4
.+4

RAND.A, STKS
. +4

RAND.B, STKG
.4

833, (SP)

c0-SEP-76 13:54 PAGE 53

82555 T?E RTI ADDRESS ON THE STRCK
:RTI RDDRESS NOT EGURL TO u1%

;CHECK THE PSW ON THE STACK
:BRANCH IF OK
:RTI PSW NOT EQUAL TO 200

; CHECK THE DRTQ ON THE STRCK
:BRANCH IF 0
:STK3 NOT EOURL TO RAND.C

; CHECK THE DRTQ ON THE STRCK
:BRANCH IF
:STKY NOT EQURL TO RAND.D

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

; CHECK THE DQTR ON THE STACK
:BRANCH IF
:STKb NOT EOURL TO RAND.B

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

s 6303033636 3636 66 36 36 36 36 96 36 36 06 36 36 36 36 ' 36 36 36 36 36 3¢ 36 36 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 36 36 3038 36 36 36 36 36 36 36 36 38 96 36 6 6 96 36 36 96 3 3 3t
EXERCISE FROD (POP-11 FLORTING ADD INSTRUCTION)

:TEST 31:

’
o

RAND. A
STACK POINTER =

RAND.B + RgND

.C,RAND.D = RNSi,ANS2

ll!llii*l!!l!ll!li!!lili**!**!i!!!!i!!!ii!i!l!!*!i!*ii!!ll***!**li!**l*

TST31: MOV

JSR

NOP
FROD+

18: MOV
MOV
CMP
BEQ
HLT

1518
BMI

MOV
CMP
BEQ
HLT

8STRCKO,R3
PUSHR

PC,

R3

acps $PSW
§SP

snbnps SPSuW

SPSW

28

8STACKY, SAVSTK
SQVSTK '§5P

;SET UP_THE STRCK POINTER
:PUT THE DATA ON THE STACK

;FLOATING RDD ON THE R3 STACK

; SAVE PROCESSOR STATUS
:SAVE THE STACK POINTER
;CHECK THE PROCESSOR STATUS
:BRANCH_IF 0K

iPSW NOT EQUAL TO SADDPS

; CHECK FOR ERROR
sBRANCH IF ERROR

; SAVE PROPER STRCK ADDRESS FOR TYPING
sCHECK THE STACK POINTER

s BRANCH IF 0K

:STACK POINTER NOT EQUAL TO ¥STACKY




MRINDEC-11-DBKEB-A
DBKEBR.P!!

es1?
es518

011534
011542
011544

011546
011554
011556

011560

TEST 31:

026767
001401
104000

026767
301401
104000

000451

012767
026767
001401
104000

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104020

012716
000002

104400

KELLF (FQP-11 F1S) EXERCISER.
EXE R3

167072

167062

000604
167074

011462

167016

166772

166762

166742

166732

011704

RCISE FADD

167046

167036

167100
167020

166770

166760

166750

166740

166730

166720

c3:

3%:

CMP
BEQ
HLT

CHP
8EQ
HLT

BR

MOV
cHP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

cMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

MOV
RTI

SCOPE

MOY

MRCYL1 27(732)

§4001, ANSI
.4

$ADD2, ANS2
L+Y

3%

#STACKO, SAVSTK

SRVSTK '§SP
413, STK1
44

SADDER, STK2
.4

RAND.C, STK3
.44

RAND.D, STK4
.44

RAND.A, STKS
.44

RAND.B, STKb
.44

438, (SP)

20-SEP-76

13:54 PAGE 5S4

; CHECK THE ANSWER

;BRANCH IF QK
sLEFT HALF OF ANSWER WRONG

;CHECK THE ANSWER
BRQNCH IF 0K
sRIGHT HALF OF ANSWER WRONG

; SAVE STACK ADDRESS FOR TYPING
s CHECK THE STACK POINTER
:BRANCH_IF 0K

STQCK POINTER FOULED UP

; CHECK THE RTI ADDRESS ON THE STRCK
:BRANCH IF OK
SRTI ADDRESS NOT EQUAL TO #18

;CHECK THE PSW ON THE STACK
sBRANCH IF OK
sRTI PSW NOT EQUAL TO 200

:CHECK THE DATA ON THE STACK
:BRANCH IF OK
:STK3 NOT EQUAL TO RAND.C

; CHECK THE DRTR ON THE STACK
sBRANCH IF 0
$STKY NOT EQURL TO RAND.D

; CHECK THE DATA ON THE STACK
:BRANCH IF OK
:STKS NOT EQUAL TO RAND.R

; CHECK THE DRTR ON THE STRCK
s BRANCH IF
:STK NOT EQUQL TO RAND.B

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




NO4Y

MAINDEC-11-DBKEB-R KE1IF (FDP-11 FIS) EXERCISER. MACYll 27(732) 20-SEP-76 13:54 PAGE S5
DBKEBA.P11 TEST 32: EXERCISE FSUB R4

£265

256 **!*****ll!*i!****lli***!!**ll***i!i*!****!!‘ll!**i!**!li*!***!*il***l**

2564 :TEST 32: EXERCISE FSUB (POP-11 FLORTING SUBTRACT INSTRUCTION)

2565 : RAND.R, RAND.B - RAND.C,RAND.D = ANS1,ANS2

5359 : STACK POINTER = RY

2528 lil!*!*l!l!ilii!l!llill!lilll!!l*lilli!lll!ll!!il*l!l*i!!llil!!ll!l!!!l

2569 011706 012704 000604 TST32: MOV 8STACKO, RY :SET UP THE STACK POINTER

sg;? 011712 004767 001662 JSR PC,  'PUSHR :PUT THE DATR ON THE STACK

2572 011716 000240 NOP

sg;a 011720 075014 FSUB+ R4 :FLORTING SUBTRACT ON THE R4 STACK

2675 Cl11722 013767 177776 1666EY 1§: MOV J8PS, SPSW  :SAVE PROCESSOR STATUS

2576 011730 010467 166662 MOV RY, g§SP :SAVE THE STACK POINTER

2677 011734 026767 166700 166652 CMP ssuaps §PSW  ;CHECK THE Pnocsssoa STATUS

2678 011742 001401 BEQ s BRANCH IF

ggmmqmm HLT mmnmnum%

2581 011746 105767 1B6E42 7STB  $PSW : CHECK FOR ERROR

gggg 011752 100423 BMI 23 :BRANCH IF ERROR

2584 011754 012767 000610 166706 MOV #STACKY,SAVSTK  ;SAVE PROPER STRCK ADDRESS FOR TYPING

2585 011762 026767 166702 166626 CHP SAVSTK, '§SP 'CHECK THE STACK POINTER

2586 011770 001401 BEQ .44 :BRANCH IF OK

gggg 011772 104000 HLT :STACK POINTER NOT EQUAL TO #STACKY

2589 011774 026767 166642 166606 CMP §SUBL, ANS1  ;CHECK THE ANSWER

2590 0.2002 001401 BEQ L+ :BRANCH IF OK

gggé 012004 104000 HLT :LEFT HALF OF ANSWER WRONG

2593 012006 026767 166632 166576 CMP §SUB2, ANS2  ;CHECK THE ANSWER

2594 012014 001401 BEG . +4 *BRANCH IF OK

sggg 012016 104000 HLT RIGHT HALF OF ANSWER WRONG

gggg 012020 000451 BR 33

2599 012022 012767 000604 166640 2%: MOV #STACKD, SAVSTK ;SAVE STACK ADDRESS FOR TYPING

2600 012030 026767 166634 16ESED CMP snvsrx '§5P s CHECY T9E srncx POINTER

2601 012036 001401 BEQ : BRANCH_IF

gggg 012040 104000 HLT : STACK POINTtR FOULED UP

2604 012042 022767 OL1722 166530 CHP #1$, STKI  ;CHECK THE RTI RDDRESS ON THE STACK

2605 012050 001401 BEQ .44 :BRANCH IF OK

sggg 012052 104000 HLT *RTI ADDRESS NOT EQUAL TO #1%

2608 012054 026767 166566 166520 CMP $SUBER, STK2 cuscx THE PSW ON THE STACK

2609 012062 001401 BEQ L4 :BRANCH IF OK

52%9 012064 104000 HLT *RTI PSW NOT EQUAL TO 200

2612 012066 026767 166532 166510 cMP RAND.C, STK3  ;CHECK THE onrn ON THE STACK

2613 012074 00140} BEQ .44 *BRANCH IF

sgig 012076 104000 HLT :STK3 NOT EounL T0 RAND.C

2616 012100 026767 166522 166500 CMP RAND.D, STKY  ;CHECK THE DATA ON THL STACK

2617 012106 001401 BEQ 44 sBRANCH IF OK
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HRIMTEC-II DBKEB-R
DBK TEST

o
—
n
Py
P
&

00 000 o000
Pt Pt Pt o P pe
fuflv v rPrVrY
bops P PnPs s Pt e
R 2R R38N

o
P
n
[ o]
£

104000
028767
OC1401
104000

26767
001401
104000

012716
0000302

104400

767
1401
104000

000451

012767
026767
001401
104000

168502
166472

0121

000604
001422

177776
166422
166450

166402
000610
166442

166412

166402

1663

166470

166460

166424
165442

166446

166366

166346

166338

166400
166320

3:

R4

HLT
cHP
BEG
HLT

cMp
BEQ
HLT

MoV
RTI

kELIF (FOP-11 FIS) EXERCISER.
32: EXERCISE FSUB

SCOPE

BOS

MRCY!] @7(732) 20-SEP-76 13:S4 PRGE Sb

;STKY NOT EQUAL TO RAND.D

;CHECK THE DATR ON THE STARCK
:BRANCH IF 0K
:STKS NOT EQUAL TO RAND.A

;CHECK THE DATR ON THE STACK
:BRANCH IF OK
:STKb NOT EQUAL TO RAND.B

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

RAND.R, STKS
.44
RAND.B, STKE
¥4

838, (SP)

lil;ll!liill!lllll!lllllillill!lll!llIlllllllilll!liiliillllilil!*i*lli
TES33

RAND. A
STACK POINTER = RS
liil!!lll!!!l!lllillll!!!!ll!!ll!lii!l&llli!l!llll{{liiliilllllllililli

TST33: MOV

2s:

EXERCISE FMUL (POP-11 FLORTING MULTIPLY INSTRUCTION)
. RANS1,ANS2

RAND.B # RAND.C,RAND.D =

8STRCKO, RS ;SET UP THE STRCK POINTER

PC, PUSHR  ;PUT THE DATA ON THE STACK

RS ;FLOATING MULTIPLY ON THE RS STACK
a8PS,  SPSH ;i SAVE PROCESSOR STATUS

RS $SP :SAVE THE STRCK POINTER

SM(ILPS, $PSW  :CHECK THE PROCESSOR STRTUS

.4 BRANC IF 0K

PSH NOT EQUAL TO SMULPS
$PSK ;CHECK FOR ERROR
cs BRMCH IF ERROR

CSTRCKH SAVSTK ;SAVE PROPER STACK RDDRESS FOR TYPING
SRVS , $SP CI'ECK TIiE STRCK POINTER

STRCK POINTER NOT EQUAL TC 8STARCKY

SMULL, ANS] ; CHECK THE MSEER
e :BRANCH IF OK

:LEFT HALF OF ANSWER WRONG
SMUL2, RNS2 ; CHECK THE FWSBER
.44 :BRANCH IF

; RIGHT HARLF OF RANSHER WRONG
3

8STRCKO,SAVSTK ;SAVE STACK RDDRESS FOR TYPING
SRVSTK '§3P ; CHECK THE STQCK POINTER
sBRANCH_IF
s STACK POINTER FOULED UP
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DBREBR.P11 TEST 33: EXERCISE FMUWL RS

2674
2675 012302 022767 012162 166270 CHP 81§, STKI  :CHECK THE RTI ADDRESS ON THE STACK
26”6 012310 00140} BEQ L+ s BRANCH IF OK

a'egg 012312 104000 KLT *RTI RDDRESS NOT EQUAL TO 81§

2679 012314 026767 16633 166260 CMP SMULER, STK2  :CHECK THE PSW ON THE STACK

2680 012322 90140] 8EQ ,+4 :BRANCH IF OK

2681 012324 104000 HLT *RTI PSW NOT EQUAL TO 200

es,szaE 012326 026757 166272 186250 CHP RAND.C, STK3  ;CHECK THE DATA ON THE STACK

2684 0123M 001401 BEQ e :BRANCH IF OK

EE’m’a&as 012336 104000 HLT :STK3 NOT EQUAL TO RAND.C

2687 01230 026767 16626  1HBC4) CMP RAND.D, STKY  ;CHECK THE DRTR ON THE STACK

2688 012346 001401 BEQ e :BRANCH IF OK

ggg 012350 104000 HT :STKY NOT EQUAL TO RARND.D

2691 032352 026767 166242 166230 CHP RAND.R, STKS  ;CHECK THE mm ON THE STACK

2692 012360 001401 BEQ Y :BRANCH IF

ggg 012362 104000 HLT :STKS NOT EOUPL TO RAND.A

26% 012%N 026767 166232 166220 CHP RAND.B, STKE  ;CHECK THE DATA ON THE STACK

26% 012372 001401 BEQ L4 BRANCH IF OK

gg 012374 104000 HLT :STKb NOT EQUAL TO RAND.B

2699 012376 012716 012404 MOV 838, (SP)  ;RESET THE STRCK

zz;gtll 012402 000002 RTI RESTORE THE STATUS (T-BIT)

2702 D1240M 104400 38: SCOPE

2703

2708 lllll{lllll}l!lllll!lilliHilllll!l!lllll"!"l“ll“lil&l“iiﬂl!iilii
2706 :TEST 3M: EXERCISE FDIV (PDP-11 FLORTING DIVIDE INSTRUCTION)
2707 : RAND. R ES 7 RAND.C,RAND.D = ANS],ANS2

2708 : STRCK POl

2727!1390 lillll“ll!iill*l!i!i!l!!HI»llwl'll»!!ll!l!lllll“i“llll“!liil!“ii!illl
2711 012406 01 000604 TSTN: MOV 8STACKD, SP :SET UP THE STACK POINTER

233{5 12412 004767 001162 JSR PC, PUSHR ;PUT THE DATA ON THE STACK

2714 012416 DOO240 NOP

gig 0io420 07503 FOIV+ SP :FLORTING DIVIDE ON THE SP STRCK
2717 012422 013767 177776 166164 1S: MOV 3PS, SPSH  ;SAVE PROCESSOR STATUS

2718 012430 010667 166162 MOV Sp §SP :GAVE THE STRCK POINTER

2719 012434 026767 166220 166152 CHP sDivPs, 8PS ;CHECK THE PROCESSOR STATUS

2720 31 42 % BEQ L+ IF OK

577225 1 1 HCT ﬁm: T EQUAL TO SDIVPS

2703 012446 105767 166142 1S18 $PSW :CHECK FOR ERROR

2724 012452 100424 BMI 2s :BRANCH IF ERROR

5% 012454 012767 000610 166206 MOV osmqu SAVSTK :SAVE PROPER STRCK ADDRESS FOR TYPING
2727 012462 026767 166202 16b1ch CHP snvs , §SP :CHECK THE STRCK POINTER

2728 012470 00140} BEQ RANCH IF

;8 0K
STQCK POINTeR NOT EQUAL TO sSTACKY

3
o
3
:
=




MRINDEC-11-DBKEB-R

DBKEBRA.

70
2731
2732

o

7%

2dald

)t
2242
2743

2759
2761

CERRERRARERRERPE

2R

2764

2767

2350

2

2771

AR

Pll

g
P

[T Pt pn Pl Pt Pt [ 3 ¥ =1

012570
012600
i
O12bie
012614
012624
0126c%
01263

012640
Dlcb44

Cli2t4e

TEST 3M:

026767
001401
104000

026767
001401
104000

0]
000451

012767
026767
001401
104000

022767
001401
104000

026767
001401
104000

026767
001401
104000

026767
001401
104000
026767
001401
104000

026767
001401
104000

012716
000002

104400

KELIF (POP-11 FIS) EXERCISER.

leblbe

166152

166132

Ol24e2

166104

166030

166020

166000

165770

012646

EXERCISE FOIV

166106

166076

166136

166056

166026

166016

166006

165776

165766

165756

2%:

SP

cHP
BEQ
HLT

cMp
BEQ
HLT

cMP
BR

MOV
cHP
BEQ
HLT
CHP

BEQ
HLT

cHP
BEQ
HLT

cHP
BEQ
HLT

cHP
BEQ
HLT
)
BEQ
HT
cHP
BEQ
HT
MOV
RTI

SCOPE

DOS

MRCY1l 27(732) 20-SEP-76 13:S4 PAGE S8

;CHECK THE ANSWER

1 BRANCH IF 0K

sLEFT HALF OF ANSWER WRONG
;CHECK THE ANSUER

sBRANCH IF 0K

sRIGHT HALF OF ANSWER WRONG

3P -(SP)  RESTORE THE STACK

$OIVl, ANSI
.44

$0Ive, ANSe
.Y

#STK1, SAVSTK ;SAVE PROPER STACK ADORESS FOR TYPING

SAVSTK, $SP :CHECK THE STRCK POINTER
L+ :BRANCH IF OK
:STACK POINTER FOULED UP
81§, STKI  ;CHECK THE RTI ADDRESS ON THE STACK
L+ : BRANCH IF

sRTI NIORESS NOT EGUAL TO 81§
;CHECK THE PSH ON THE STARCK
*BRANCH IF

sRT1 PSW NOT EQUAL TO 200
;CHECK THE DATR ON THE STRCK
s BRANCH IF 0K

:STK3 NOT EQUAL TO RAND.C
;CHECK THE DATR ON THE STACK
:BRANCH IF OK

sSTK4 NOT EQUAL TO RAND.D

SOIVER, STK2
-+
RAND.C, STK3
o*q

RRND.D, STKY
.44

RAND.R, STKS ; CHECK TPE onm ON THE STACK
.44 sBRANCH I

; STKS NOT EOLFI. TO RAND.R
RAND.B, STKb ;CHECK THE DATR ON THE STACK
. :BRANCH IF 0K

:STK6 NOT EQUAL TO RAND.SB
838, (SP, ;RESET THE STACK

sRESTORE THE STATUS (T-BIT)




DBKEBA. P

2776
2777 012650
2778 012656

2779
2780 012662
278l 012662
2782 012670
2783 012672
2784 012676
2785 012700
2786 012706
2787 012710
2788 012714
2789 012716
2790 012722
2791 012726
2792 012730
2793 017
27N 01273
2795 Q12742
27% Dlg7
2797 012749%
2798 012750
2799 012752
2800 012754

2801
2802 012760

2903

| cB0M

| 2805

| 2806
2807 012762
| 2808 012766
| 2809 012772
| 2810 012774
| 2811 012776
2812 013000
2 nze
21! fie
| e8le D101
| 2817 013016
. 818 RS
2820 013353
| 2821 013026
2822 013030
£ fex

1

2826 013040
2827 013042

HRINDEC-II-DBKEB-Q

KE1IF (FDP-1l FIS) EXERCISER.

END ROUTINE
062767 000001
00S567 leblee
1
032937 002000
001002
000004 000007
00SO46
032737 010000
001010
005167 000044
100005
0S2716 000020
012746 012754
000002
012746 012736
000002
013700 0J00Que
001404
004710
000240
000240
000240
000137 001146
000000
004767 002124
012702 015212
012501
005011
112203
001420
162703 000060
00J241
032703 177770
001010
006311
103407
006311
103405
006311
e
1
000244
000205

166130

177570

177570

DONE :

18:

NS:

4s:

RDD
RDC

R:xm:r.n @MOOOmO —Ww
§

2334

A o

R2232

itphi e i

ACRDRD
wING U

EQS

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

8l

PCNT+2 ;COUNT PRSSES
PCAT

:guxo.a:sun ;Ré?G THE BELL?
,BELL
-(6)

6 ;CLERR TRACE TRAP
5§u12.acsun :RUN WITH TRT?

. IBIT
2s
820, () :SET TRACE TRAP
83§, -(6) :JUMP TO START OF TEST
848, ~(6) ggﬂﬁRTO START OF TEST
J842,R0 *GET MONITOR ADDRESS
39 IF NONE
7,(0) :GO TO MONITOR
JUSTART s RETURN

TO RERD TTY INPUT AND SAVE OCTAL NUMBER

,R3 ; STORE DATA
:BRANCH IF DONE

;SET C-BIT IF NOT




FOS

MAINDEC-11-DBKEB-R KELLF (POP-11 FIS) EXERCISER., MRCY!l 27(732) 20-SEP-76 13:54 PRGE 60

DBKEBR. P11 POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES

2828

2859 0I30NY 016746 165552 SPUSH: MOV RAND. B, -(SP)

2830 013050 01674 16S5%4 MOV RAND.A. -(SP)

2831 OCI30S4 016746 165546 MOV RAND.D,-’SP)

sggg 81&0 %87% 165540 MOV RAND. C. - (5P)

g833 13064 13N SPOLSH: JMP J(RY)+

2835 013066 005767 16553 SPOPAD: TST $R0DPS :CHECK FOR ERROR
5339 ngn 45 s:g s;xxp :BRANCH IF PS SET

13074 16 077600 I 877600, (SP) :CHECK FOR ZERO

2838 013100 001010 BNE 18 :BRANCH IF NOT
2839 8131 13767 177776 165520 MOV S%PS.  SADOPS :2-BIT IN PSW
o840 01311 7 165516 CLR $ADD] : JERO ANSWER
2841 013114 00S06? 165514 CLR $ADD2

aag:g 013120 000S32 BR §SKIP

2894 013122 005716 18: TST (SP) :GEY N-BIT, CLERR C-BIT, Vv-BIT
2845 013124 013767 177776 165476 MOV 8PS, SADDPS ;SET THE PSW SAVE
2946 013132 012667 165474 MOV (SPY$, $ADDI

2847 01313 012667 165472 MOV (SP)+'  $ADD2

2848 013142 0001M NP (R4

2850 013144 005767 165470 §POPSB: TST $SUBPS :CHECK FOR ERROR
2851 013150 001116 BNE $SKIP :BRANCH IF PS SET
2852 0131582 032716 077600 BIT 877600, (SP) :CHECK FOR ZERC
2853 013156 001010 BNE 18 :BRANCH IF NOT
2854 013160 013767 177776 165452 MOV 3PS,  SSUBPS ;2-BIT IN PSHW
2855 013166 00S067 165450 CLR ssus| :ZERO ANSKER
285 013172 005067 165446 CLR $SUB2

essaw 013176 000503 ER §SKIP

2959 013200 005716 1S: ST (SP) -GET N-BIT, CLERR C-BIT, V-BIT
2660 013202 013767 177776 165430 MOV JtPS, $SUBPS SET THE PSW SAVE
2861 013210 012667 165426 MOV (sP3d4, $50B1

2862 013214 012667 16542M MOV (SP)+. §5UB2

2863 013220 0001™ P 3(RY)$

2865 (013222 005767 165422 SPOPML: TST SMULPS :CHECK FOR ERROR
2656 013226 001067 arg §SKIP :BRANCH IF PS SET
2867 013230 032716 077600 Bl 877600, (SP) :CHECK FOR ZERO
2868 0132M 001010 BNE 18 :BRANCH IF NOT
2869 01323 013767 177776  16540M MOV 3PS,  SMULPS ;2-BIT IN PSW
2870 013244 00S067 165402 CLR smuL ! : ZERO ANSWER
2871 013250 005067 165400 CLR SMUL2

2872 013264 0OO4SH BR $SKIP

2874 013256 005716 18: ST (SP) :GET N-BIT, CLEAR C-BIT, V-BIT
287 013260 013767 177776 165362 MOV d81PS,  SMULPS ;SET THE PSW SAVE
2876 013266 012667 165360 MOV (SPY¢,  SMULL

2877 013272 012667 165356 MOV (SP)+' SMUL2

2878 013276 0001 JmP J(RHE




MSINDEC-11-DBKEB-A

D8KEBR.P11
c879
c880 013300
c88l 013306
c882 013310
= fs
13314
288S 013322
= g
£888 0{3333
889 01334
830 0133
2891 0133%e
8% 013356
2893 013362
8
283 01334
8% 013366
e897 013374
2838 013400
28393 01340M
2900
2301 013406
2902 013410
2303
e 01Mle
20s
23% 01N
2307 013420
2908 0Ol3yzv
2909
2910 013426
2911 01343
2312 OI™N
2913 01343%
294 013440
231S QJl3446
2916
2917 OIS0
2918 0OIMSe
2919 01345H
2920 0I3462
2l  0134bM
2322 01366
2923 01M72
ey OIM7
€3S 013500
226 013502
£3¢7 013510
2328 013516
2329
23930 013520
2331 013526
c .- 013534
2933
es334 013536

767
1010

KE11F (FDP-11 F1S) EXERCISER.
POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES

077600 165316 SPOPDV: BIT
BNE

177776
000340
165324
077800

177776
165304
16530¢

177776
165262
165260

000002
004003

000003

177776
177776

165130
165106
000340

165070
000340

000004

165344
165330

165306

165264

165146

165132

—— >
oo oo
N uon
o —ry

18:

c3:

$SKIP:

SEXIT:

SERR:

SERRA:

cs:

38:

4s:

cs:

SCC
cLZ
MOV

GOS

MACYLl 27(732) 20-SEP-76 13:54 PAGE 6l

877600, RAND.C
1§

8PS,
8340,
SOIVAS

JiPS,
38

8PS,

3390

SPSW,
1340,
8s

4,

;CHECK FOR DIVIOED BY ZERC
ETQSLL CONDITION CODES
SOIVER gk? HiViDE BY ZERO CC’S

$OIVPS
CHECK FOR ERROR
:BRANCH_IF PS SET
(SP) :CHECK FOR  ZERO
;BRANCH_IF NOT
SOIVPS ;2-BIT IN PSW
; ZERO RNSWER

:GET N-BIT, CLERR C-BIT, v-BIT
SCIVPS :SET THE PSW SAVE
(SP)+ ;POP GARBAGE OFF THE STACK

;EXIT POLISH MODE
RO ;PUT CODE INTO RO

RO :CHECK FOR DIVIDE BY ZERO
s SKIP OUT

RO ; CHECK FOR OVERFLOH
:BRANCH IF N
: CLEAR RLL CONDITION CODES

;SET THE V-BIT
$PSW :GET UP PSW FOR OVERFLOW

;CLEAR ALL CONDITION CODES
:SET N-BIT AND V-BIT
$PSUH sSET UP PSW FOR UNDERFLOW
:CLEAR LOW BYTE
:HIGH BYTE INTO LOW
RO sCHECK FOR RDD/SUB
sBRANCH_IF NOT
:CHECK FOR ADD
sBRANCH IF NOT
SADOER :SET UP ADD ERROR PSW
SADOPS ;SET UP ADD PSW

SSUBER ;SET UP SUBTRACT ERROR PSW
§5UBPS ;SET UP SUBTRACT PSW

RO : CHECK FOR MUL




HOS

HRINDEC-II-DBKEB-Q KE1IF (POP-11 FIS) EXERCISER. MACYLl 27(732) 20-SEP-76 13:54 PRGE &2

DBKEBR.P11 POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES
2335 013542 003407 BLE 6S ;BRANCH IF NOT
2336 O0I3SHW4 016767 165044 165104 MOV §PSW, SMULER ;:SET UP MULTIPLY ERROR PSh
2937 0135Se 012767 000340 165070 MOV 340, SMULPS :SET UP MULTIPLY PSW
2338 013560 00040t BR 8s

239
2340 013562 016767 165026 165076 6S: MOV $PSW, SDIVER ;SET U

P DIVIDE ERROR PSW
2941 013570 012767 000340 165082 7§: MOV 8340, $DIVPS :SET UP DIVIDE PSW
Sg:g 013576 000205 8s: RTS RS :RETURN TO FORTRAN
239 : SUBROUTINE TO PUSH DRTR ONTO STACK
5@ 013600 016767 165016 165004 PUSHR: MOV RAND.B, STACKE :PUT DATA ON THE STACK
27 013606 016767 165006 164774 MOV RAND.A. STACKY
2948 013614 016767 165006 164764 MOV RAND.D, STACK2
2949 013622 016767 164776 16475Y MOV RAND.C. STACKO
2950 013630 011637 000244 MOV (SP), ' @844 ;SET UP TRAP VECTOR
2951 013634 062737 000004 000244 ADD 8, AR D]
2952 013642 RTS pc’
2954 013644 000400 177570 SCOPES: BIT #5408, ISR +KILL LDUB OR LOOP ON SPEC. TEST
2955 013652 00INl2 BEQ 18
2956 013654 0137F7 177570 000134 MOV J8SWR, SCOTMP ;SAVE SWR
2957 013662 0D42767 177600 000126 BIC 8177600 SCOTMP ;CLR ALL BUT TEST NO.
2958 013670 12677 000122 165102 CMPB  SCOTMP, ICNT :ON RIGHT TEST?  #SW&-0#
2959 013676 O00INNM BEQ OVERS
2960 013700 040000 177570 18: BIT 8SW14, JESKR -LOC? ON TEST
29%1 013706 001026 BNE KITS
2962 013710 032737 004000 177570 BIT $SW11, 38SKR :KILL ITERATIONS
2963 012716 00101 BNE SVLRDS
2964 013720 105767 1650S5 TST8  ICNT+l
| 295 0{372q 001;2; © 9%39 ;s S -enggcq IF FIRST
| 532§ 1 1013 000062 1850 gus K}¥§ ’ H IF NOT
| 29%8 oi 112?5; 00000! 165035 geinos ?ggg :lﬁICNT+1 Eéﬁﬁ% ¥Ts§nrxggERs
i : ;
5398 Oide) bTeEr 830% M o Leos  EOVE LOGP. ADDRESS
2971 013754 016737 165020 177570 MOV Icnf J8DISPLAY :DISPLAY TEST NO. AND ITERATION COUNT
2972 013762 000002 RTI : RETURN
| 2975 013764 105267 165011 KITS: INCB  ICNT+l
2975 013770 016737 16500 177570 OVERS: MOV ICNT,98DISPLAY ;SET UP DISPLAY
2976 013776 005767 000010 TST LADS 'FIRST ONE?
2977 014002 001760 BEQ SVLADS
| 2978 014004 016716 000002 MOV LROS, (B) : FUDGE RETURN ARDDRESS
' 2979 014010 000002 RTI FIXES PS
| 2981 014012 000000 LADS: O :LOOP ADDRESS
2982 014018 000377 TIMES: 377 ‘RUN 377 TIMES
2983 014016 000000 SCOTMP: O
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105767

KE1IF (FOP-11 FIS) EXERCISER.
HLT ROUTINE (ERROR TYPEOQUT)

002000 177570 MLTS:

000007
634742
0000

015362
008060

000002
000046
001300
015370
000034
177570

001000

164645
177624

0157

léHwﬂg
001214
014702
164430
001200
000244

177747
014662
000002

164370
001136

0&47
164
00i122
000630
164326

C14704
015062

Blea78

000610
001054

177570

0000Se

177570

C00006

18:

cs:

HLTARDS:
ERRORS:

18:

BiT
BZQ
TYPE
IN
BI
BNE
TYPE
MOV
SUB
MOV
JSR
TYPE
JSR
TST
BPL
HALT
BIT
BNE
RTI
CLRB
JMP

e,

JSR

105

MACYLl 27(732) ¢20-SEP-76 13:54 PRGE 63

#SW10, I8SKR ;BELL ON ERROR?
1§ iNO - SKIP

BELL :RING BELL
ERRORS :COUNT THE NUMBER OF ERRORS
#SW13, J8SWR *SKIP TYPEOUT IF SET
28 :SKIP TYPEOUTS

RETURN

zg)nr%gggs :PUT ADDRESS OF INSTRUCTION ON STACK
HLYADS, TTY s TYPE HLTADS IN OCTAL
%7 ,PRINTR :TYPE LERDING ZERO’S
SPACE+3
pC ERRORS ;GO TO USER ERROR ROUTINE
d#5UR HALT ON ERROR

.+ :SKIP IF CONTINUE

;HALT ON ERROR!
$SW09, J8SUR ; CHECK FOR INHIBIT LOOP ON ERROR
.44 ; SKIP IF LOOP ON ERROR

ICNT+1
KITS :LOOP ON TEST UNTIL NO ERRORS
RO, -(SP)  ;SAVE RO
Rl -(SP)  iSAVE Rl
gPh £43

A, TTY : TYPE RANM.A IN OCTAL
g.?lpnmm :TYPE LEAUING ZERO’S
RAND. B, TTY s TYPE RAND.B IN OCTAL
%7, PRINTR_ s TYPE LERDING ZERO'S
sy, hu :GET PC+2 OF INSTRUCTION
-(RO)! RI GET THE INSTRUCTION
8177747 Rl :MASK ALL BUT TYPE (4,-,%,/)
Ri ;ng ?v ;
8SIGNS, 1S 6ET TO TOP OF SIGN TABLE
RI, 1§ :ROD OFFSET

s TYPE THE RIGHT SIGN

RAND.C, TTY s TYPE RAND.C IN OCTAL
zgﬁmmm TYPE LERDING ZERO'S
Snuo.o TTY : TYPE RAND.D IN OCTAL
%7, PRINTR s TYPE_LEADING ZERO’S
Rl ‘RESET TABLE POINTER
#SADDPS, R1
$PSW s CHECK FOR ERROR CONDITIONS
38 ‘BRANCH IF ERROR
HEAD]
EXPECT
(R1)+, TTY sTYPE (R1)+ IN OCTAL
%7 PRINTR s TYPE LERDING 2ER0O’S
SPACE+3

¥STACKH, TTY s TYPE 8STRCKY IN OCTAL
%7, PRINIR s TYPE LERDING ZERO'S




MAINDEC-11-DBKEB-R

DBKEBA.P11
3040 014327
041 014326
3042 014330
3043 014334
3044 014340
e ol
3047 0143Se
3048 01435k
3049 014362
3050 014366
2051 014372
3052 01M376
3053 014402
J054 Q14406
3055 0Ol44ie
3056 014416
3057 0lu4ee
3058 014426
3059
3060 014430
3061 OI4434
3062 014440
3063 0Ol4442
30684 Ql4446
3065 014452
3066 014456
3067 0ly4be
3068 014466
3068 014470
3070 014472
3071 014476
3072 014502
3073 014504
3074 014506
3075 014512
3376 014516
3077 014522
3078 014526
3073 0l4s3e
3080 01453
3081 014542
3082 014546
3083 014552
3084 (014555
3285 014562
3086 014566
3087 Q01457¢
3088 014576
3289 014602
330 014606
3091 O0l46le
3092 014616
3093 (0l4eee
309 014626
3095 014632

HLT ROUTINE (ERROR TYPEOUT)

KELIF (POP-11 FIS) EXERCISER.

015370

001042
014702

001030
015076
164236
001014
015370
j642ed
001000
015370

38:

3 ¥

MRCY11l 27(732)

SPRCE+3
(R1)+ TTY
w7 PRINTR
COMMA
(R1), TTY
%7, PRINTR
cot

$PSW, TTY
%7 . PRINTR
SPACE+3
§SP. TTY
%7 PRINTR
SPACE+3
ANS1, TTY
%7, PRINTR
COMMA
ANS2, TTY
%7 ,PRINTR
78

HERD2
EXPECT
(R1)+, TTY
%7 PRINTR
E+3
SAVSTK, TTY
%7 . PRINTR
SPACE+3
(RO)+
RO, TTY
%7 PRINTR

(R1)+
Jia
SPACE+3

RAND.D, TTY
%7, PRINTR
SPACE+3
RAND.A, TTY
%7 PRINTR
SPACE+3
RAND.B, TTY
%7.PRINTR
cot

$PSW, TTY
%7 .PRINTR
SPACE+3
$SP. TTY

%7 . PRINTR
sstkl, Rl

86 RO
SPACE+3

20-SEP-76 13:54 PAGE &4

;TYPE (R1)+ IN OCTAL
: TYPE LEADING ZERO'S

:TYPE (R1) IN OCTAL
: TYPE LERDING ZERQ'S

; TYPE SPSW IN OCTAL
; TYPE LERDING ZERO'S

- TYPE SSP IN OCTAL
:TYPE LEADING ZERO'S

; TYPE ANS1 IN OCTAL
; TYPE LEADING ZERO'S

; TYPE ANS2 IN OCTAL
; TYPE LERDING ZERO’S

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

; TYPE SAVSTK IN OCTAL
; TYPE LERDING ZERO'S

s UPDATE RO TO RIGHT ADDRESS
:TYPE RO IN OCTAL
:TYPE LERDING ZERO’S

:ADD 4 TO Rl
:TYPE (R1) IN OCTAL
:TYPE LERDING ZERO’S

s TYPE RAND.C IN OCTAL
:TYPE LEADING ZER0’S

; TYPE RAND.D IN OCTAL
: TYPE LEADING ZERO’S

; TYPE RAND.A IN OCTAL
; TYPE LERDING Z2ERQ’S

; TYPE RAND.B IN OCTAL
: TYPE LERDING ZERG'S

s TYPE SPSW IN OCTAL
; TYPE LERDING ZERQO’S

s TYPE SSP_IN OCTAL
: TYPE LERDING ZERO’S
'SET UP TRBLE POINTER
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HQINOEC-II-DBKEB-Q
DBREBR.P11

014636

v
2

012105
004767

i

KELIF (FDP-
HLT ROUTINE (ERROR

000S3e

015362

020040

SIGNS:

COMMA:
HERD!:

HERDZ:

EXPECT:

GOT:

1 F1S) EXERCISER.
YPEOUT)

MUV

.RSCIZ

.RSCI2
.RSCIZ
.EVEN

KOS

MACY1l 27(732) 20-SEP-76 13:54 PAGE 65

(R1)+. TTY : TYPE (R1)+ IN OCTAL
%7 ,PRINTR : TYPE LERDING 2ERO'S

RO’ : COUNT _DOWN

6S 'KEEP TYPING

RETURN

(SP)+, Rl :RESTORE Rl

(SP)+. RO :RESTORE RO

PC

.t

Ol*..

./O‘

<15y <12>" PSW cp ANSWER™

(1Sr<12>* PSW P STKI  STK2  STK3

CIS><12>"EXPECT: *
(15 <¢12>"GOT: "

STKY

STKS
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015360

MRINDEC-11-DBKEB-A

KELLF (POP-11 FIS) EXERCISER.

HLT ROUTINE (ERROP TYPEOUT)

19308

015212 :
015252 cs: cMP
BEQ
177560 TSTB
BPL
177562 MOVB
000200 BICB
000177 CMPB
BNE
015252 4g: gEPE
000210 38: MOVB
015374 TYPE
00001S CMPB
BNE
1777277 CLRB
000012 TYPE
MOV
RTS
INPUT: .BLKW
000012 .QUES: .ASCIZ2
.JOT: MOV
000002 MOV
177400 BIT
ENE
000076 MOV
015374 MOV
18: 1578
BEGQ
177566 MOVB
177564 TSTB
BPL
BR
000002 cs: MOV
000002 ADD
000002 CMP
BNE
000002 RDD
000001 BIC
000002 MOV
3%: MOV
RTI
000 RETURN: .ASClZ2 <«
020012 020040 SPACE: .RSCIZ <
.EVEN
JIYPE: O

il

05

MACY1]l 27(732) 20-SEP-76 13:54 PAGE &5

)
orﬂpu? R3 257 noaasss
cscuss R3 ggecx FOR BUFFER OVERFLOM
ao177sso 'WAIT FOR
‘A CHARACTER

as177ssa (3) :GET CHARACTER
£200, (3)’ :GET RID OF JUNK
£177.(3) ;1S IT A RUBOUT
33 :SKIP IF NOT

.QUES :TYPE A *?°
Is :ZAP THE BUFFER AND LOOP
(3),.TYPE :SET UP FOR TYPING

TYPE tECHO IT
hls (3)+ :CHECK FOR RETURN

:LO0OP IF NOT RETURN

-1(3) :ZAP RETURN (THE 15)

12 TYPE A LINE FEED
16)+,R3 RESTORE R3
PC *RETURN
20
(IS (12
TTY, -(6) :SAVE TTY
32(8) TTY :CET_ADDRESS T0 BE TYPED
:é??%bo TTY 13 IT A TYPEM?
TTY, . TYPE :GET THE CHARACTER
8. TYPE, TTY 'FUDGE THE ADDRESS
(TTY) : TERMINATOR?

23 *GET OUT IF SO

(TTY)+,3#177566 ;LOAD AND TYPE THE CHARACTER

as177564 :IS THE PRINTER READY
PWAIT UNTIL IT IS

s 'GET THE NEXT CHARACTER
aa(s) -(6) :GET RODRESS TO BE TYPED
£2,4(6) ADD 2 TO THE ADDRESS
ési+ 2(E) ,13 IT .+27
82, TTY :ADD 2 TO THE ADDRESS
81 TTY BACK UP TO AN EVEN BYTE
TTY,2(6) *RESTORE ADDRESS
(6)4,TTY ‘RESTORE TTY

s RETURN

19><¢12> ;RETURN AND LINEFEED
15¢12>* *  ;RETURN AND 3 SPACES

; CHRRACTER TYPE LOCATION




MOS

MAINDEC-11-DBKEB-A KELIF (POP-11 FIS) EXERCISER. MACY!l 27(732) @20-SEP-76 13:S4 PARGE &7
DBKEBA. P11 TYPE ROUTINE

3189

3190 015376 112767 000001 000130 PRINTR: MOVB  #l,.PR +SET ZERO FILL SWITCH

3191 DI1S404 000402 BR L +b 1 SKIP

3192 015406 00S067 000122 PRINTS: CLR "PR : SUPRESS LEHDING ZERO’'S

3193 OISl 112767 177772 000115 MOVE  #-b,.PR+l +SET_COLN

3194 015420 010446 MOV RY,=(6) s SAVE Rq

3195 015422 D12704 015524 MOV #. PRBUF, RY :SET POINTER TO FIRST RSCII CHAR.

319 015426 105014 CLRB  (4) CLERR FIRST BYTE

3197 (015430 (0OOM0S BR .PRF :ROTATE FIRST BIT

3198 015432 105014 .PRL: CLRB (%) :CLEAR BYTE OF CHARACTER

3199 015434 006105 ROL TTY :ROTATE BIT INTO C
015436 106114 ROLB (4 :PACK IT

3201 015440 006105 ROL TTY ROTRTE BIT INTO C

3202 015442 106114 ROLB (W) :PACK IT

3203 OIS444 006105 .PRF: ROL TTY :ROTATE BIT INTO C

3204 015446 106114 ROLB (W) PACK IT

3205 015450 105714 1STB  (4) :1S IT ZERO?

3206 015452 00IN02 BEQ .46 :SKIP INC

3207 015454 105267 000OSH : INCB  .PR 2SET FILL SWITCH
015460 105767 000050 ISTB  .PR sCHECK FILL SWITCH

3209 015464 001402 BEQ “+b *SKIP BITSET

3210 015466 152724 000060 BISB  #'0, (4)+ “MAKE INTO RSCII CHAR

3211 015472 105267 000037 INCB  .PR}I : INC COUNT

3212 015476 001355 BNE -PRL : REPEAT

3213 015500 022704 015524 CMP #. PRBUF , RY EMPTY BUFFER?

3214 0i5504 001002 BNE +6 :SKIP IF NOT

3215 015506 112724 000060 MOVB o'o (4)+ :LOAD 1 ZERO

316 015512 105014 CLRB (M NULL TERMINATOR

3217 015514 0OOCOM 015524 TYPE PRBUF :TYPE IT

3218 015520 012604 MOV t6)+,RY *RESTORE RY

35%3 015582 0006207 RTS PC s RETURN

3221 015524 00000 .PRBUF: .BLKW Y4 : OUTPUT BUFFER

3222 015534 000000 PR: O :COUNT AND SWITCH

——— —— ——— -—— -
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OBKE3R.P11

3:23

3224 015536
3225 QIS5
Jc26 015552
3227 Q1SS
3228 015556
3229 015560
3230 015562
3231 015564
3232 015566
3233 01557¢
323 015600
3235

I
1L i
3239 01Sel2
3240 015614
3e41 015616
3242 015620
243 015622
3244 015624
3245 015626
3246 015630
3247 015636
3248 015644
3249 015650
3250

3251 015652
3252 015654
3253

3254 015656
3255 015660
3256 015664
3257 015670
3258 015676
3259

3260

OCTAL

000le2

000001

KE1IF (PDP-11 FIS) EXERCISER.

015652
000340

000064
015602

0000S0

015536
000340
015670

000026
000026
047520

000120 POOWNS: MOV

0001 1M

000064

000022
000016

Q42527

PUPS:
1%:

ILLUP:

MOV
MoV

RTI

HALT
BR

.SAVRE: 0

PDVECS:
PUVECS: @2
POWERS:

.END

aq as
nécxz
.EVEN

NOS

MACY11 27(732)

DUMP OF R WORD & 18 BIT ADDRESS TYPER

#ILLUP, JPUVECS
2340, JPUVECS+2
RO,-16)

R, -
Re, -
R3
RS
oPUP

(&)
-(6)
-{b)
-(b)
(B)
VRE
$,aPUVECS

. SAVRE, SP

N st S Nmt?
+
X
W

o lm i m ik ol ¢ i s I
P
n

(et als ale ads ol Tonto

A4
+
I’
l

(6)+. RO
sPDOWNS, aPDVECS
340, JPOVECS+2
 POWERS

.-

<15>(12>"POWER"

20-SEP-76 13:54 PAGE 68

;SET FOR FAST UP
:PRI0: 7

PUSH RO ON STACK
sPUSH R ON STACK
;PUSH R2 ON STACK
;PUSH R3 ON STACK
sPUSH R4 ON STACK
:PUSH RS ON STACK

;SAVE SP
tSET UP VECTOR

;GET SP
:WAIT LOOP_FOR THE TTY
ggIT gR THE INC

WORD
:POP STACK INTO RS
:POP STACK INTO RY
:POP STACK INTO R3
:POP STACK INTO R2
:POP STACK INTO RI
:POP STACK INTO RO
EEIOUP THE POWER DOWN VECTOR

THE POWER UP SEQUENCE WRS STARTED
; BEFORE THE POWER DOWN WARS COMPLETE

;PUT _THE SP HERE
:POWER DOWN VECTOR
:POWER UP VECTOR
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MAINDEC-11-DBKEB-A KELIF (FOP-11 F1S} EXERCISER. MACYll 27(732) @20-SEP-76 13:54 PAGE 71
DBKEBR.P1! CROSS REFERENCE TRBLE =-- USER SYMBOLS

2179 2183 2187 @191 2195 2199 2223 2231 2235 2239 2247 2251 2255
2259 2263 2267 @271 @295 2303 2307 2311 2318 g322 23k 2330 23
2338 2342 236k @374 2378 2382 2389 2393 2337  24CI 2405 2409 2413
iy gy 9 2453 2460 24e4 2468 2472 2476 2480 2484 25 2516
520 2524 31 2535 2539 9543 @547 2S5 2555 2679 Q987 @891 2535
2602 o606 o610  obl4 2Bl 2b22 262k QRSO0 2ROB 252 bbb 2673 2677
2681 o685 o8B 2693 2697 o7l 2789 2733 2737 @795 9 2753 2757
276l 2765 2763

HLTRDS 014140 291 293¢ 2393 30068

WIS 014020 43 29848

ICNT 001000 6388  BEY¥ 2958 2964 2966  2968* 2969¢ 2971  2974# 2975  3003s

I(LUP  D15652 229 3518

INPUT 015212 2808 3133 3159w

KITS 013764 2961  2%7 29748 3004

LADS 018012 eS¢ 29708 2976 2978 29818

CEVELD= 000000 5518

LEVEL1= 000040 5528

CEVEL2= 000100 5538

LEVEL3= 000140 S54s

LEVEL4= 000200 5558

LE¥15= 000240 5568

LEV:Lh= 000300 5578

LE €17= Q0040 5538

N~ = 000035 4588 728 B13s  B98s 9838 10688 11398 12108 12828 13538 14248 14958  156ES
16378 17088 1780%  18Sle 19228 19938 2064s 2I3Ss 22068 22788 2349s 24208 24918
25h2s 26338 27048 27788

OVERS 013770 2959 29758

PC  =x000007 S2bs 6274  BB9E  736%  B2l¥  906* 931y 1076  1147% 12168  1290%  1361F  1432%
1503% 1S74s  1BYS¥ 1716  iougs  1859%  1930% 2001% 2072% 2143 2ol4k  2286¢ 2357+
2428% 24993 2570 2bNl* 27les  2807% 2952+ 29%+ 3103+ 3157¢ 3219

PCNT _ DO100M 6408 _BROF  BblR 27778  2776%

PDOMNS 015536 47 32248

POVECS 015660 3468 30478 32558

POMERS 015670 3248 32578

PRINTR 015376 M2 3015 25 3028 3036 3039 3042  3NS 3048 3051 3054 3057
3063 366 3070 3074 3077 3080 3083 3086 3083 3032 3097 31908

PRINTS 15406 31528

PS = 177776 Slds  gb3¢ w766 @ esL 9t 9% 9% g2l joBl  lls2 1223
1295 1266 14 1508 1579 1650 1721 1793 18e4 1935 2006 2077 2148
2213 2291 23%2 2433 2646 2717 2839 2845 2859 2860 2869
2875 2884 28%0 28% 2314 2919

PUPS 015602 233 2%

PUSHR 013600 736 821 906 991 107k 1147 1218 1290 1361 1432 1503 1579 1645

. 1716 1788 1859 1930 2001 2072 243 2214 2286 2357 2428 M9 2570
264l 712 2%46s

PUVECS 015664 3o4e 32258  3233% 32568

RAND.A 000620 5898 6[%% 625  bob#  6SS*  BB6  BOO  B8S 970  10S5 1126 1197 1269
IM0° a1 fuee  Lse3 el je u7er 1838 1%3 190 sl 2l 219

| 2265 2407 2478 2649 2620 2691 27h3 2830 2947 3011 3082

RANO.B  000K22 08 b19  62l#  bed¥  Boek 691  BOY 883 924 1059 1130 1201 1273
I4° jule luee  1sE7 628 1633 U771 1g4 1913 L9 ABs  2im 2w
2269 234D 2411 2482 2653 2624 26%5 2767 2829 294 3019 I08S

RFO.C  DO0B2Y S9is el eeew  peye  BS7e £y 792 g7 ke 10y 118 1183 126l
13 1403 1474 1845 1616 1687 1759 1830 1901 1972 2043 21l 2185
2257 2328 2399 2470 2541 26l 2883 2755 2832 2880 2943 30 3076

RAND.D 000626 928 bi8¥ b20% 623  bSH eS8 703 7% 88l 96 1051  1le2 1193
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MAINDEC-11-DBKEB-R KELIF (POP-1] FIS) EXERCISER. MARCY1l 27(732) 20-SEP-76 13:54 PAGE 72
DBKEBR.PL! CROSS REFERENCE TABLE -- USER SYMBOLS

1265 1336 1407 1478 154¢ 1620 1691 1763 1834 1905 1978 2047 2118
2189 2ebl 2332 2403 2474 2548 2ble 2687 2759 k) 2948 3027 3079

RAND4S  00067M (P4-1J 669

READIN 012762 68; 60 6% 702 2807

READS 01Slle 280 31388

RETURN 015362 29%0 3100 31648

RNOFLG 000672 6158 bbb* 758 760% 770 770% B43 BYS# 855 857 928 S30# 940
e 1013 1015+  102$ 1027+

RO =%000000 Sigs by4s E45# by b47# g4gs b4 650# ES1# g5 735# 739+ 742
777 l1e89s 1293+ 1296 1317 1787%  1791% 1794 1815 ccBS+  2289% 2292 2313
2794%  2906% 2907 2910 0% 2321% 2922¢ 2934 3008 30ie* 3017 3068 3069
3094%  3098# 3102%# 3226 3245+

Rl =x000001 5198 820+ gous 827 862 1360%  1364% 1367 388 1858% 1862 1865 1886
2356 2360% 2363 2384 2809% 2810% 2817% 2819% 2821% 2823¢ 3009 3017* 3018#
3013 3021 3029% 3030 3035 3041 3044 3062 3072 3073 3093% 30% 3101#%
3227 3237% 3238% 3244+

R2 =x000002 5208 90S# 909# 9]2 Q47 1431#  1435# 1438 1458 1929  1933% 1936 1957
c4g7%  gy3le v 2455 2808 2811 3228 3243#

R3 =7000003 5218 390* 394 % 997 1032 1502%  1S06* 1509 1530 2000+ 2004% 2007 2028
32‘53%: 2S0ex 2505 2526 cBll® 2813 28IS 2823 3138 313%% 3140 3156% 3229

R4 =7000004 Se2s  1075# 1079+ 1082 1103 1573+ 1577% 1580 1601 c0?1% 2075# 2078 2099
2Sb9x 2573  257% 2597 2833 2848 2863 2878 2893 2902 2S04* 319 3195#
3213 3218% 3230 3o41#

RS =7000005 So3s 685 6907 6% 702% li46#  1150# 1153 1174 1644  1648% 1651 1672
cluck 2l46% 2149 2170 cbu0® 26M4® 2647 2668 2809  2827% 2942 3231 3240+

SRVSTK 000670 blys 749# 750 779% 780 B34# 835 BEY4# 865 919+ 920 49+ 950
1004* 1005 1034% 1035 1090% 1091 1105 1106 1161% 11862 1176% 1177 1232%
1233 1248% 1249 1304% 1305 1319 1320 1375% 1376 1390 1391 14468 1447
14618 1462 1617% [S518 1532% 1533 1588 1589 1603% 1604 165%% 1660 1674
1675 1730¢ 1731 17468 1747 1802% 1803 1817 1818 1873%  [1874 18888 1889
JO44R 145 1959% 1960 2015% 2016 2030 2031 2086 2087  2101% 2102 2157#
2158 el7ex 2173 cccB® 2229 Y4 2245 2300% 2301 e315¢ 2316  2371% 2372
2386% 2387 gHdeE 2443 2457& 2458 2513 2514  2528% 2529 2584 258S 2SI
2600  26S5% 2656 2b70% 2671 2726 2727 274es 2743 3065

SCC = 000277 Sils

SCOPE = 104400 Slis 787 8i1 89% 981 1066 1137 1208 1280 1351 1422 1493 1564
1635 1706 1778 1849 18920 1991 2062 2133 2204 2276 2347 2418 2489
S0 263l 2702 a7y

SCOPES 013644 651 2354s

SCOTHP 014016 cI5b# 2957% 2958 29838

SIGNS (Ol46be 3020 3023 31058

SNy = 000272 Siis 2918

SP =7.000006 Sass Yok bbo# 808 a3 978%  1063% 1134  1205% 1217% l22l¥ 1224 1245
1277% 134B%  J4]9%  |490% 1S6l%# 1632% 1703# 171S# 1719% 1722 1743 1775%  1846#
1917% 1988% 2059% 2130% 2201% 2213% 2217% 2220 224l 2273#  2344®  241Sx  2uBb#
eS57# 2bcB¥  2699%  271l% 2715 2718 2739 2771% 2829% 2830% 2831% 2832% 2837
B4y eg4b eB8y? 2852 2859 €86l g8 2867  287M 2876 2877 88 289
897 2898 2901 2950 3008+ 3009% 3101 3102 3232 3236¢

' SPACE 015365 299530% %ég 330318570 3040 3049 3052 3084 3067 3071 3075 3078 3081 3084

STACKO 000604 58z2¢  b4e 735 779 820 864 90S 49 990 1034 1075 1105
1146 1176 12l 1289 1319 1360 13390 1431 1461 1502 1532 1573 1603
1644 1674 1715 1787 1817 1858 1888 1929 1959 2000 2030 2071 210l
clye el7e 2213 228S 2315 2356 2386 a42? 2457 2498  2Sa8 2569 2599
2640 2670 e7ll 2949+
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STRCK2 000606
STRCKN 000610
STACKS 000ele
START D0l146
STK! 000600
STK2 00060e
STK3 000604
STk 000606
ST 000610
STKG 000612
SR ?%7570
S8 = 00OMO0
SW0S9 = 001000
SHi0 = 002000
Sd1] = 004000
Si12 = 010000
SH13 = 020000
SKIN = 0N0000
SW1S = 100000
TIMES Q14014
TST1 001440
TSTI0  O0N202
TST11 OOMMN2
TSTi2 QOOM702
1ST13 00Sive
ISTIN  QOSHe
TSTIS  00Se42
75716 006102
TST17 006344
TSTR 002000
15720 D066
TST121 Q07044
T1ST22 007304
15123 007544
TST2d 010004
1S12S 0102
1ST26 010506
18127 010746
15713 002340
787130 011206
167131 011446

S83s

1659

2584
c8Ss
567

Bedgs

Rrgsaetaek

AR

R anRanmny

e pms  an Pn Pmn P e Pt o e
8 ~3oun
o—f\l
ONIN W

24588

2948+

834
1802
2726

2800
869
1746

2533

873
1826
2751

KEilF (POP-11 F1S) EXERCISER,
CROSS REFERECE TABLE -- USER SYMBOLS

EOB

MRCYL] 27(732)

oormoO
J:a*mw
[NV, [ VIV
‘ol A land A Lond

| et ol el et o AV LT
[Velam)

R NUZ
- U~

ne—
23
uno

= Bo2Bs
DTo

by 3% 2

13:54 PAGE 73

20-SEP-76
1161 1232
2086 0157
1181 1248
1364 2035
2747 3093
1185 1257
2110 2isl
1189 lebl
elly 2185
1193 1265
218 2189
1197 1269
eleg 2193
5201 1273
12 2197
2356 2960

1304
eees

1253
ellp

1328
2253
133¢
2257
1336
226l
1340
2265
1344
2269

2962

1375
23C0

1324
2177

1399
2324

1403
2328

1407
2332

1411
2336

1415
2340

2984

1446
2371

1395
co4H

1470
2335

1474
2399

1478
a403

1482
2407

&R

Y

L

1

:

1517
e4ye

1466
2249

1541
2466

1545
2470

1549
Tl

1553
2478
1557
a4ee

2s49

1628
2553
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KEL1LIF (FDP-11 FIS) EXERCISER.
CROSS REFERENCE TARBLE -- USER SYMBOLS

25698
cb40e
c’lls

990s

1114
767%

774
773%

1328
1022%

1029%
1028+

1257
937%

Q44 %
Quy3#

746
1152%
1439
1727
2077%
2364
2652

722
ef5?

1153%
1447

FOb

MRCYL1l 27(732)

1541
1225

1237
124!

826#
1154
1443
1793#

368
e717%
2829s

866
B827#

1462

20-SEP-76 13:54 PRGE 74

2253
1937

1949
1953

2466
e150

2lee
2166

3041%
3085S#*
3180

3095

2537
eeal

2233
2237

2751
2435

2447
2451

3044#
3088#%
3181#

2395
3055
3100

292b#
2506

2S18
522
cBBY#*
2719
2731
2735

2936+
2648

2660
cbb4

1295#
1581
1870
229
2506

3047%
3091 »
3199#%
3010

3148

2835

2840*
284l

240*
288S#*

c89l#
2832

2865

2870#
2871#

996+
1297

193S#
ceel
eS10
2330

30S0#
3096%
3201 %
3013

3is1

2839%

2846#%
2847#

2897
2898#

2869+

2876#
e877#%

3053%
3162
3c03%

3155

284S#

2890*

2875+

1001
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Pt Pt Pt Pt Pt Pt Pt Pt P Pt

R
0

TN

i

wn

&

QoRopooOo:Yy
(73]
SRR

g

1722%

St
it
708%

839
841
561
78S

2\30"0\5

3%
~
W

SIS IR
BIFQLHRS g

LR
SEREREG

KEL11F (PDP-11 FIS) EXERCISER.
CROSS REFERENCE TRBLE -- USER SYMBOLS

g, G
S B

828 BS2o%
847#% BS9#
846* BS8#
Skos 5668
789 793
21 951
1052 1056
1131 1155
1234 1238
1314 1321
1396 1400
1475 1479
1554 1558
16583 1661
1736 1740
1819 1823
1898 1802
1977 1981
2056 2080
2159 2163
2238 2246
2321 2325
%
S73  5d8s
2661 2665
o744 2748
3181 3206
2782 2784
3193% 32C7%
3217 322ls
31608
32548
3l66* 3167

1794%

537

0l

1154

1166
1170

S698

797

955
1000
1163
1242
1325
1404

31684

GO6

MACYL1 27(732)

1803

835
f7ee

1439

1451

1455
6368
801

20-SEP-76 13:54 PAGE 75

1818

sad"
74

03
1723

1735
1739
677
805
863
1092
171

oS4
333
Y12
Sl
S94
676
756
835
9
0

14
17
096
2178
2258
2337
2436
52
2680
2760
32218
3000

3222

l
l
l
1
1
1
l
l
l
1
2
4

D A3 D

DO ~NDOo

Pt s Pt P Pt s e
unL e
AV = (00
WO

P Purt Pt Prutt Pruk Prmtt Pt Pt Puts i

OO L
OO

N e—
WO
W
\D\D(L‘

&

cB855#
cB5b#

R AT

A

1875

Bo— EBul
DS —

B
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| MAINDEC-11-DBKEB-R KE1l1F (POP-11 F1S) EXERCISER. MARCYll 27(732) 20-SEP-7&6 13:54 PRGE 77
OBKEBR.P1! CROSS REFERENCE TABLE -- MACRO NAMES
U ¥Sgs 2993 3011 3014 3024 3027 3035 3038 3041 3044 3047 3050

! 3065 3069 3073 3076 3079 3082 3085 3088 3091 3096

POP 4s8s 3240

PUSH 4S8s 3226

. SCATCH 4YEBs 0

' SE? 458s 2780

SEQUART 4588 811
SEXER Tc8s 813 898 983 1068 1139 1210 1282 1353 1424
18S! 192¢ 1993 2064 cl3s 2206 278 2349 420 249!

SOCTAL 4s8s 3190

| SPOWER 4o8s 3224

| SRANDY 4588 617

1 SREAD 4S8s i38

3
8

1495 1566
2see 2633

3083

1637
2704

3058

1708

30e2

1780
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CROSS REFERENCE TRBLE -- PERMRNENT SYMBOLS
620 622 62N 626 762 847 932 1017 2778
1 BE& 623 822 76l 846 93l 1016 er?? 2951 3021 3030 3175 3178
}q 2Bl cgel 302
gz 632 £98 704 cgl8 20 2gee
751 757 781 785 789 793 797 801 80S 836 842 656 870 874 878
882 886 890 921 927 351 955 459 963 867 971 975 1006 1012 1036
040 1044 1048 1082 1056 1060 1084 1092 1096 1100 1107 1111 1115 1119 1123
127 1131 1155 1163 1167 1171 1178 1182 1186 1190 1194 1198 1202 1226 1234
238 ieve 150 1854 1258 1262 1266 1270 1274 1298 1306 1319 1314 1321 1325
329 1333 1337 1341 1345 1369 1377 1381 1385 1392 13%6 1400 1404 1408 1412
419 1440 144 145 1456 lqgg 1467 147 147 1479 1483 1487 1511 1519 1523
Se 1S34 183 154 1546 1S 1S54 155 158 1590 1S4 1593 1605 1609 1613
617 162l 1625 1629 165 1 Bé 1665 1669 1676 1988 l?gq 1928 1392 1696 170
72N 1732 1736 1740 174 175 1756 1760 1764 176 1772 1796 1804 18C8 181
819 1823 1827 1831 1835 1839 1843 1867 1875 1879 1893 1830 1894 1898 1902
306 1910 1914 1938 1946 1350 1954 1961 1965 1969 1973 1977 1981 1985 2003
i7 2del 2025 2032 2036 2040 2044 c048 2052 2056 2080 2083 2092 2096 2l03
107 elll 2115 21i9 2123 ele? 2151 2159 2163 ele? 2174 2178 2182 2186 2190
194 2198 2ece 2230 2e34 2e38 2246 2esi 2es4 2258 2ebe 2ebb 2e70 Tl 2302
306 368 5317 232l 325 2329 2333 2337 234} €365 2373 2377 2381 2388 2392
3% 4 0y 2408 412 c436 244y 2448 2452 2459 2463 246? 2471 2475 2479
c483 5587 SSI 5519 SSB 5539 o34 553? 2542 254 2550 2554 2578 2586 2590
oSN 601 60 609 bl bl 62l be 2649 2b5 2bbl 2665 2672 eb76 2680
2584 2688 2692 2696 2720 2728 2732 2736 2744 2748 2752 2756 2760 2764 2768
27935 2812 2308 2955 2959 2365 2977 2985 3141 3168 3206 3209
g?gg 3018 3179
760 84S 930 1015 2789 2823
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1847
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SEC 2825
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1459
1815
2170
25¢b
3000
.IFF 745
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.MACRO 728
-MCALL 4S8

LNLIST 458 511 559 Skl
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.REN 1 ued
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evil
.TITLE 458

. RABS. 015700 000
000000 001

ERRORS DETECTED: O
DEFAULT GLOBALS GENERATED: O

¥, DBKEBA. SEQ/SOL /CRF /PAGNUM=DBKEBA
RON-TIME: IS 24 4 SECONDS
RUN-TIME RATIO: 177/44=3.9

CORE USED: 9K (17 PAGES)
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