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MRINDEC-11-DBKEB-+ D KELIF (POP-11 FIS) EXERCISER 
Description 

ABSTRACT 

DO1 
Page 3 

This program exercises the KELIF floating point instructions 
(FADO ecuB, FRUL IV) with random ave er patterns. The 

ng the answers are check against results obteined usi 
corresponding FOR software routines. About 200 passes 
should be run to establish credability. 

REQUIREMENTS 

Equipment 

PDP-11 (KD11A) standard computer with KELIF option 

Storage 

The routines use memory locations O - 17500. The map 
end of the listings shows the absolute locations 

math routines which were assembled seperate 
linked to the main program via LNKX11 on a DECsystea- 

Preliminary programs 

MAINDEC-11-DBKEA-A KELIF Instruction Tests. 

LOADING PROCEDURE 

Use standard procedure for ABS tapes. 

STARTING PROCEDURE 

Control switch settings 

See 5.1.1 (all down for worst case testing) 

Starting address 

The program should always be started at 200. 

Program and/or operator action 

) Load progran jate memory using ABS loader. 
) Load address " 
) Set switches (see 5.1.1) All down for worst case. 

4) Press start. 

at the 
of the i 
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Description 

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

S. OPERATING PROCEDURE 

$.j Operational switch settings 

«15> = 1 ...... HALT_ON 
C19) & 1 ccccce \ 

SWKld> = 1... - INHIBIT PRINT 
SWile@> = 1 ...... weait TRACE ING 
om - =  neawse pels Mn TIONS OF SUBTEST 

ZEN pore ‘ COMPLETE 
(09 = 1 ..... mom f 
oe) S & aence ' IN Fico: 

SW<O7> = 1 ..... .- INPUT DATA FROM TELETYPE 

Caution: SW<8:0> are also used for ROM word match with KM11 
maintenance card. 

5.2 Subroutine Abstracts 

§.2.1 TYPIN 

If SWC7> is on a O, the program calculates 8 pseudo-random 
number to be used as input date. If we i — a at Pe 
rogram will hor for snows Gate from the tel lupe 
éginnin a5 ge ay rhe sane data is used with all 

i teuct Ufone for the entire pass. 
SH<7> is A down after “gh ny the data entry routine, 

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

The input format is: 

pe tere 

NNNNNN 
NNINNNN 

Where: 
a = left word of first argument 

= ri pt word of first afaqument 
Bl = lett word of second arguaent 

= right word of second argument 

i.e. f1,A2(+,-,#,/)B1,82 = answer 

NNNNNN = data typed by the operator 

a ee we ee ee — - . . » -
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Description 

Al, Ae, Bl, and Be must be 16 bit left justified octal 
numbers. . 

E.G. 

= 000042 
eT = not accepted (17 bits) 

le = not accepted (8 is not octal) 

They are own} to be ie Seauen Bf per format. I.E. bit 
15 of Al Bl are the sign bits, bits 7-14 of Al and Bl 
ore the expongnts eT: 128" f iy and the rest (bits 0-6 

and Be) form the mantissa 
reciente less the hidden, bite For re information read 
the maintenance manual. are put into 
RAND RAND.B, RAND.C, and a" RAND peapeatlee! ly. 

$.2.2 FORTAN 

This routine make u olish rete to link the FORTRAN 
MATH PACKAGE ROUTINES 10 CALCULATE THE EXPECTED RESULT. 
LOCATIONS SADDI, SADDE contain addition answer. 
Locations i contain eupirar’ answer. 
Locations SMI, contain multiply answer. 
Locations SOIV1; SOIVe contain aivide lasuer. 

ff a floating error occurrs (overflow, underflow, or divide 
BH ngs’? hes peers are meaningless. The locations 

; suers, Su r SDIVPS contains 340 and SADDER 
FaUmER, . IVER, contain the conditions codes of 

@ error. 

5.2.3 SCOPE 

This subroutine call is placed between each subtest in the 
test section. It records the pier ties address of A ae 
suotest, as it is aerated entered in locatio 
Beep € joor, is requested, the current subtest “ be Looped 
4 > on : 1 ishibite iteration of subtests. 

sbetsele of LADS a aay be used to determine the last subtest 
successfully complete 

5.2.4 HLT 

This routine prints out an error message (See 6.1). To 
inhibit typeouts, put SW<13) on a 1. 
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Description 

5.2.5 TRTRAP 

If SW<l2> is on'a O, the T-bit will be set on alternate 
pesses. When the Tobit is set, the processor traps after 
gach instruction. The first instruction executed upon 
trapping is an “RTT” which returns to the interrupted 
sequence of instructions. This sequence is continued until 
the end of the program is reached. 

§.2.6 TRAPCATCHER 

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

5.2.7 FLOATING POINT TRAP (to 244) 

All tests set the itosting point trap vector (244) to point 
to the instruction following the Blestiog point instruction. 
Thus, whether or not a trap occurs is only detected if the 
data or the stack pointer(s) are wrong. 

6. ERRORS 

6.1 Error printout 

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

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

Where: 
ARRARA ==> PC of HLT instruction 
MURR ==> input date ( -A, RAND.B, RAND.C, RAND.D) 
) ==) type of operation being tested (+,-,%, or 7) 
NNNNNN ==> results 

= processor status word 
= stack goteter (not gegsesari ly R6) 

= resulting answer off the stac 

6.1.2 Uhen 8 floating point error is indicated (overflow, 



NAINDEC-11-DBKEB-A-D 
HO1 

KELIF (POP-11 FIS) EXERCISER Page 7 
Description 

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

Where: 
==> PC of HLT instruction 

MMM ==> input data (RAND.A, RAND.B, RAND.C, RAND.D) 
S ==) type of operation being tested (+,-,%, or 7) 
NNNNNN ==) résults | 

PSW = processor status word 
Pel stack pointer (not ageossor ity R6) 

l= PC sf nterupted instruction (should be 

ANS2 = at interupt time ANSS = input data (RIND.C) 
ANSY = = ok -D) 
ANSS = - © (RAND. A) 
ANSE = - © — (RAND. B) 

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

6.2 Error recovery 

Restart at 200 

6.3 Error count 

An error count is kept in “ERRORS” (LOC i002). It is 
cleared by restarting at 200. 

,. ‘RESTRICTIONS 

None 

8. MISCELLANEOUS 

8.1 Execution time 

A bell will ring within S seconds with all 
More than 
of number patterns. 

8.2 Stack Pointer 

switches down. 
passes should be run to insure a wide varieey 
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Description 

Stack is initally set to 604 

8.3 Pess counter 

405s, } bit (2 words) pass count is kept in “PCNT” (LOC 
- It is cleared by restarting at 200. 

8.4 Power Fail 

Each test can be power failed with no errors. To pee start 
— test os usual and power ¢ down then up at any time. The 
regres should type * and continue to run Strom where 

pow r fail interupte 

3. PROGRAM DESCRIPTION 

This pro on tests all the v7 instructions on the KE 
using’ a gs + | og Bs “stack k pointers. pe . 

a as sub test pee code between 
statements) which® are - 256 times before coetjouiog ta the abe 
next. SW<11l> on a 1 cau - each subtest to run onl 
once. The address 1000) contains the pieretis 
poqes io, se left byte and the igs! number 

bee the subtests should be 
starting . Bal a Ly sterting at the be 
subtests To a par tees ar subtest 
number (see Peltee ) in SW<6:0) 

run sequentially 
in the righ 

sivtby “oe 4 
e test 

{ the switch A islet and 
SW‘8> onal. This test will be boapes upon until SW<&> is 
put on a O or the right byte is chan r - &If. the fest is 
non-existant, the program Sail be run as usual. 

servest answers, —— 
mbled as seperate modules. 

rograms via on 8 
- Bbinar ry tape i the normal 

program loads and runs just 
progran. 

aoe ute 
tea-10 
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The FORTRAN math routines, es oa te ke oe 

were linked” - t & = 
which 

format. 
like any other diagnostic 

roduces a 
hus, the 

MAINDEC-11-DBKEB-A KE1IF (POP-11 FIS) EXERCISER. 
“ASE 
“GLOBL SADR, SSBR, SMLR, SOVR, SERR, SERRA 

: GHT 1972, DIGITAL EQUIPMENT CORP., MAYNARD, MASS 
{PROGAAA BY GER’ CHARON . : 

TTY DATA IeuT 
LOOP ON TEST IN SW<6:0) 
OOP ON ERROR 

jt COMPLETED 

a ee TYPEOUTS 



La ne en me 

14 Leh rest. 
1S HALT ON 

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

ARRARA =o MMMM, MMMMMM S MMMMMM, MMMMMM 
PSW SP ANSWER 

EXPECT: NNN NNN =NNNNNN, NNNNNN 
GOT: NNN NNN NNNNNNONNNNNN 5 

WHERE : 
AARARA ==> PC OF HLT te ey 
MMMMMM ==> INPUT DATA (RANO Ay RAND RAND.C, RAND. D) 
5 ==) TYPE OPERATION BEING iPsreD (+,-,%, OR /) 

“PSH = PROCESSOR STATUS WORD 
SP = STACK POINTER (NOT NECESSARILY Rb) 
ANSWER: RESULTING ANSWER OFF THE STACK 

2. WHEN A FLOATING POINT ERROR IS INDICATED (OVERFLOW, UNDERFLOM, 
OR DIVIDE BY ZERO): 
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KELIF (POP-11 FIS) EXERCISER. MACY11 27(732) 
EQUALITIES 

MAINDEC-11-DBKEB-A 
DBKEBA.P11 
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559 
260 ooo000 LS 0 TRAP CATCHER FROM 0 - 776 

er 000200 2 200 

bY 000200 000167 O00604 IMP BEGIN ; JUMP TO STARTING ADDRESS CF PROGRAM 

S66 000204 z 204 
pb 000204 000167 000736 IMP START RESTART ADDRESS 

568 000600 S 600 

-THE FOLLOWI ATIONS ARE FOR KS. R6 IS TIN TIBLLY SET 

a _ "Th Gos CSTACAD) ake THE mek RecisTeRs sr THe POI _ 
574 : THE DATA IS PUT BIRECTLY BNTO THe STARK NOT BY BY pesHeee 
575 : IF NO ERROR OCCURES THE ‘STnCK POI ANY REGISTER) IS POINTING 
576 : TO 610 (ANSI). IF OCCURES, R& IS POINTING TO 604, 

: SO THE TRAP PUT THe TURN ADDRESS AND PS IN 600 (STK1) 
: AND (STKe) CTIVELY. 

580 STK1: 0 
S8l StKe: 0 
5g2 STK3:  STACKO: 
583 Stk: SI 

TKS: STACK4: ANSI: 0 
Ses STKb: STACK6: ANS2: 0 

terete ® 

ANNNNL | 

RAND. A: 

aay Bp0000 RAND “8 
Bae RAND.D: 

5°09 
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177712 

177702 | 

177672 

177662 

RNDFLG: 

RANDYS: 

YESRT: 

FISTRP: 

NO1 
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CTOR AND AREA 

0 ;FOR FLAGS TO KEEP TRACK OF ROUNDING 

DECB = RAND.D INSURE ALL ZEROES WORKS 
ADD RAND.B, RAND.A 

RAND. D 
800 RAND.C, RAND.B 

ADD RAND: , RAND.C 
ADC RAND. B 
ADD RAND.A, RAND.D 
ADC RAND. A 
RTS PC 

RTT ; TRACE TRAP SERVICE ROUTINE 

HLT sERRONIOUS FIS TRAP 
RTI 

eles stew 
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Pil SETUP AREA 

s 1000 

NT: TTERA T (HI BYTE); TEST # (LO ) 8 pat we 
PCNT: ,0 S COUNT LOCATION 

I uP 
;SET UP 10T VECTOR 
;SET UP POWER FAIL VECTOR 
;SET EMT VECTOR 
;SET TRAP VECTOR 
;SET UP FIS VECTOR 
;PRIME THE RANDOM NUMBER GENERATOR 

GLEAN Pres COUNTER 

‘SET Up PROCESSOR STATUS 

ae Ps BEET 
;BRANCH TO ROUTINE TO CALCULATE ANSWERS 

=
 

= 
f=
 

e
e
 

*; + 
A 

{
=
 

START: 
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me. 

:THE F DATA FROM THE TELE 
Piso Ri OR one bRuErENt AT Tt * AND RE-ASKES 
TAVELTD BATR TS ENTERED 

aon . 
Meetz (15><12>°TYPE INPUT DATA:"«15><12> 

Jo 
tU
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oo 
w C

AR
ER
 

CO
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A 
EN
CE
 

Se 
Sa
at
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ne 
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e 
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e 

: 

» | 
iz *al: * 

J Q RS, READIN ;ACCEPT FIRST ARGUENENT FROM THE TTY 

es: Ties at o) 

JSR iz oe READIN ;ACCEPT SECOND ARGUEMENT FROM THE TTY 
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Pll 

re ES Hom 
6 131 a 38: Tree .+2 
z i 4 e00/e 000040 wasciz “gi: * 
: i SR ; RS, READIN ;ACCEPT THIRD ARGUEMENT FRCM THE TTY 

698 O01 BCS 

$33 i 4§: Ree Fer 
1 .asciz age - 

708 i isk ; READIN ;ACCEPT FOURTH ARGUEMENT FROM THE TTY 

ise Be = TYPIN 
ae FORTAN: CLR ee CLEAR ALL THE PS SAVE LOCATIONS 

A a a & 
7 115 J “4, SPOLSH ‘Rone pate en ant dane 

oie polsie aN TE Gon, 

i Bante. ~ 3 

720 FORTRAN Lain Routt ee 

ee °F fe ie I , 

Bat POLISH MODE gs 
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EXERCISE F 

tTEST de EXERCISE FADD (POPTIL FLOATING AOD INSTRUCTION) 

pao a,eHo SS at cited “al mee NSTITIOM 
; eon PARTATER = 
t seunnnasnncneeceosacesnncesonsensuecsonneveseonneucconensccecsonccesens 

ee eA ee 
fabo+ RO FLOATING ADD ON THE RO STACK 

i ii: A Me 
17713 177120 6S CMP SAboPS, SPSW ;CHECK THE PROCESSOR STATUS 

BNE a GO CHECK FOR ROUNDING ERROR 

— apg mpl 
000619 177156 ore ssreik TK hit ade ACK K AOORESS FOR TYPING 

ay : Ha ee NOT EQUAL TO sSTACKY 

177102 177056 CHP $7001, ANS!  ;CHECK THE ANSWER 

177074 177050 P $002, ANS2 ;CHECK THE ANSWER 

oo00d2 177120 4s IT pT RNOFLG ;CHECK THE ROUNDING FLAG 

ay 177 10 ie ne RROFLG ‘fe me 

eee 7 ve ome CODES 
177026 MOV aePs, iP FOR OVERFLOW 

boca 177012 HOV an, Hetty ; UP TROP PSH 

ooo00c2 177045 5S 178 gr RNOFLG+1 AER TPERQUNDING™ FLAG 

17036 I IT1, BNOFL GEL ise! ING" FLAG 
Oooo 176 a ; ORIGINAL ANSWER 
1 1 > SUBTRACT 

7S: HL WRONG PSW OR ANSWER 

BR 38 

a mer 
ALT m ree FOULED UP 3 



$ 3
 

Qo
 4 

—
 

S
A
S
 

R
e
t
i
r
e
e
s
 

or 
oy 

: 
w
o
 

KELIF (PDP-11 FIS) EXERCISER. 
EXERCISE F 

0014S4 

176724 

176700 

176676 

176666 

176656 

176646 

176636 

176626 

E02 
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als, STK1 CHECK THE RTI ADDRESS ON THE STACK 

° sRTI SORES” NOT EQUAL TO #1$ 

SADDER, STK2 ;CHECK H Psi ON THE STACK 

RTI PSW NOT EQUAL TO 200 

.C, STK3 CHECK ATHe Be DATA ON THE STACK 

:STK3 Hot Eu EQUAL TO RAND.C 

.0, STKY pane THE ATA ON THE STACK 

:STK4 hot EQUAL TO RAND.D 

A, STKS ss; CK THE DATA ON THE STACK 

NOT EQUAL TO RAND.A 

B, STKb CK THE DA DATA ON THE STACK 

one at EQUAL TO RAND.B 

—~ = RESTORE THE STA STATUS (T-BIT) 



MAINDEC-11-DBKEB-A 
OBKEBA.P11 TEST 2: 

PE
PP
ER
 

EE
E 

RA
RR
 
DA
O 

Os
e 

RA
L 

OR
ES
 

ae 
E
e
 

es 
CO

 
ea
 

es
e 

ser
ie 

ots
 

~“
 

N
O
U
 
£
W
)
 

“ 
4
4
 

} 
4
 

. 
¢ 

. 
} 

; 
" 

; rel 
176516 

176510 

176560 

176550 
176514 

176476 
176462 

Rl 
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; LLLHEELELLLLLELELSELLSLLELELALAEELELELELLLELE LALA ALE LERELESELELLSLLLES 
pTEST 2: RAND. A,REND,'= RAID. o RAND oNSL aes cen, seen ae 

seamen’ INIA SO nnasubineneneelaalacinnhseiianet 

TSTe: 

ARG
S 

B 
AQ
UD
RE
 

BE
SS
HZ
RR
UI
UN
GR
G 

ER
G 

Sa 
BG3

S 
ni
 “3 SSTACKO,R1 ;SET UP THE STACK POINTER 

PC, PUSHR  ;PUT THE DATA ON THE STACK 

Ri ;FLOATING SUBTRACT ON THE R1 STACK 

LE gree. 
360 CHECK FOR ROUNDING ERROR 

x Sa Beg 
STOCKS, SAVSTK sive, HEE STACK AOORESS FOR TYPING 

ry STACK POINTER NOT EQUAL TO sSTACKY 

$SUB1, ANSL  ;CHECK THE ANSWER 

, ANS2 CHECK THE ANSWER 

1T2, RNOFLG ;CHECK THE ROUNDING FLAG 

IT2, RNOFLG ; ING FLAG 
Sle $SuBe; FORTRAN ANSWER 

: IF NO OVERFLOW 
{CLEAR ALL CONDITION CODES 

, SSUBER ;SET UP FOR | OVERFLOW 
. : AGAIN 

a 

6$ 

i RNOFLG+1 ioe eeete ING” FLAG 

SR A™ RE mR, 
+4 *BRANCH I 

' 3STACK POINTER FOULED UP 



5 

Re
e 

Mar
 E

Tc
 

tt 
Tet

 
ME
R 

ER 
RRR

 R
d 

ce
 oO
 a 

i
 

.
 

B
e
 

002304 026767 

i 
at
s 

pu
re
 

— 
m
m
 

o 
s
h
 

~=
 

e
 

a
:
 

= 
OS 

t 

ty
 

x A) -
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EXERCISE FS R 

002014 

176374 

176340 

176330 

176310 

176300 

002336 

176336 

176326 

176316 

176306 

176276 

176266 

GOe 
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els, STKL —; CHECK THE BT RTI ADDRESS ON THE STACK 

; RTI SBORESS NOT EQUAL TO #1$ 

SSUBER, stke ; CK THE PSH ON THE STACK 

: RTI PSW NOT EQUAL TO 200 

RAND.C, STK3 —_, CHECK CHECK THE D8 DATA ON THE STACK 

: ey hot EQUAL TO RAND.C 

RAND., STKY —_s; CHECK THE DATA ON THE STACK 

° +e NO : EQUAL TO RAND.D 

RAND.A, STKS  ; CHECK THE para ON THE STACK 

oe. +e NOT EQUAL TO RAND.A 

RAND.B, STK = s CHECK THE DATA ON THE STACK 

iSike Not EQUAL TO RAND.B 
#3, (SP)  ;RESET THE STACK . 

*RESTORE THE STATUS (T-BIT) . 
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5 RERELELELEAALLLA LS LALLLLALAALLL AE LAA LLEALLA LS LELLEEAELA ELLA ELLE SES LELSS 
TEST 3: EXERCISE a. (POP-11 FLOATING MULTIPLY INSTRUCTION) 

RAND.D = ANSI, ANS2 Sfack POINTER = Re 
Pritiiiitiittiiiiiiiiiiiiiiiiiieiiiiiiiittiiiiitiitiitiittietett eee 

ee de aL Re 
SAUL Re FLOATING MULTIPLY ON THE Re STACK 

MOV aePs,  SPSW 

Be Bre, Ba BEL Re aE ne 
BNE mt G0 CHECK FOR ROUNDING ERROR 

TSTB = SPSW ;CHECK FOR ERROR 
BMI 23 BRANCH IF ERROR 

ir ETON BAYS i rome ah fo K ADDRESS FOR TYPING 

HLT STACK POINTER NOT EQUAL TO sSTACK4 

cw SHULL, ANS! § ;CHECK THE ANSWER 

CMP sue, ANS2 ;CHECK THE ANSWER 

a #81T3, RNOFLG ;CHECK THE ROUNDING FLAG 

HE #6173, RNOFLG ; le FLAG 

Apc Os SUL 58D CA 
& - me t CONDITION C CODES 

HOV aePS,  SMULER up Fou FOR OVERFLOW 

BR Pe tg -simets SEY iy AGAIN 

ITB qi RNOFLG+1 gee TDEROUNDING” FLAG 

Up Bm pee Rene wl 
act Ne Pou OR ANSWER 

BR 35 

MOV SSTACKO, SAVSTK sive FOR TYPING 
cH SAVSTK, CK ae i INTER 

At ° STACK era POIN FOULED UP 
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002354 

176044 

176000 

175770 

175750 

175740 

002676 

178776 

175766 

175756 

175746 

175736 

175726 

102 
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HS, STK] sCHECK THE RTI ADDRESS ON THE STACK 

° Ret ADDRESS NOT EQUAL TO #1$ 

SMULER, STK2  ;CHECK THE PSW ON THE STACK 

; iBRA ey NOT EQUAL TO 200 

RAND.C, STK3 =; CHECK THE DATA ON THE STACK 
+4 ‘ ns OK 

:STK3 NOT EQUAL TO RAND.C 

RAND.D, STK4Y § ;CHECK THE DATA ON THE STACK 
+4 *BRANCH IF OK 

>STK4 NOT EQUAL TO RAND.D 

RAND.A, STKS CHECK THE 0A DATA ON THE STACK 

:STKS NOT EQUAL TO RAND.A 

RAND.B, STKE § ;CHECK THE DATA ON THE STACK 
+4 ; BRANCH IF OK 

*STK& NOT EQUAL TO RAND.B 

#3$, (SP) ;RESET THE STACK 
sRESTORE THE STATUS (T-BIT) 



NAINDEC-11-DBKEB-A__—-KELIF (PDP=11 FIS) EXERCISER. MACYL1 27(732) 20-SEP-76 13:54 PAGE 25 
DBKEBA.P11 = TEST 4: PENERCISE FOIV AS. 

5 LELLALAALAAALLLELLLLLLLAF AAA LLALLLALL LALLA EEL ERLE ELALE ALAA ALARA LER ELE S 
; TEST 1 an AyRinD:B 7 RAND. ‘RAND St INSTRUCTION) 

: STACK PO 
83a HHH HH BH 

bares Gusve? Oider0 a Fin ~ PUT The BAT ON The STACK 

% 
42 

o os <=
.
 

-
 

||
 

Fa 

S
E
R
R
E
 

ET
RE

 
Re

a 
BB 

RE
R 

oe 

sFLOATING DIVIDE ON THE R3 STACK 

ry BS Bet ae Toeeea 
CMP. --- $Dives, $e iSAVE, THE PROCESSOR STATUS 

; BNE s GO CHECK FOR ROUNDING ERROR 

1 TSTB = SPSW ;CHECK FOR ERROR 
: BMI 25 *BRANCH IF ERROR 

1 MOV TACKY, SAVSTK ; PROPER STACK ADDRESS FOR TYPING 
i cH SaySTK, ep sex TH THE STACK POINTER 

: HLT ° > STACK POINTER NOT EQUAL TO sSTACK4 

1 CMP SDIV1, ANS!  ;CHECK THE ANSWER 
1010 BNE 4g 
iB CMP Ive, ANS2  ;CHECK THE ANSWER 

: 13 Bi agIT4, RNOFLG ;CHECK THE ROUNDING FLAG 

101 #BITY G ING 
1 ie BiB #1, ’ en oe tA CRERENT cm ANSWER 

7 iB ae | iv tr ow 
i 1 ery : R a CONDITION CODES 

1 aeps, $0 HET up FOR OVERFLOW 
1 MOV #340, ae SET UP TRAP PSH 
i 6R 6$ TRY IT AGAIN 

1 BITB #BIT4Y, RNOFLG+1 ;CHECK “DEROUNDING” FLAG 
1 BNE sBRANCH IF SET 
1 I 1T4 G+ ° ING” 
10s . an aes! GINAL ANSHER 
1029 SBC sotvi *SUBTRACT CARRY 
: HLT WRONG PSW OR ANSWER 

i BR 3s 

if 031 1 000604 175546 MOV sSTACKO SAVSTK i SAVE STACK ADDRESS FOR TYPING 

its ies 5 aay thee tate ie SANSTK, SEEK THE STACK POINTER 
1037 0031 1400 HLT ~ STACK POINTER FOULED UP 
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DBKEBA.P11 PPXERCI tot J TEST 4: 

1039 003134 022767 002714 175436 cH us, STK1  ; CHECK THe RT ADDRESS ON THE STACK 

tiie 003144 104000 HLT ° iB bDRESS NOT EQUAL TO #1$ 

ioss 146 026767 175514 175426 CHP SDIVER, STK2 CHECK THe PSH ON THE STACK 

1046 003156 104000 HLT ° ft ey NOT EQUAL TO 200 

io? 003160 026767 175440 175416 CHP RAND.C, STK3 CHECK THE DATA ON THE STACK 

iiss 003170 1 HLT ° ISTK3 BRO Not Eau EQUAL TO RAND.C 

: 1 903172 026767 175430 175406 CHP RAND.D, STKY  ; CHECK THE ATA ON THE STACK 
tari . 

108s PoaoR HLT ;BRANCH et EQUAL TO RAND.D 

1055 903204 026767 175410 175376 cup RAND.A, STKS  ; CHECK THE DATA ON THE STACK 

108? 003214 rite HLT ° +e HO T EQUAL TO RAND.A 

1059 16 7 175400 175366 CMP RAND.B, STK& § ;CHECK THE DATA ON THE STACK 
1060 ieee ratiy BEQ +4 *BRANCH IF OK 
1061 00322 104000 HLT *STK6 NOT EQUAL TO RAND.B 

1063 003230 012716 003236 MOV #35, (SP) | ;RESET THE STACK 
1068 003234 pee RTI *RESTORE THE STATUS (T-BIT) 

1 003236 104400 3S: SCOPE iF 
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DBKEBA.P11 TEST 5S: EXERCISE FADD RY . 

1068 5 LHREELAAALAL ALAA ALLA ALAA ELARELA ELLA LELEAAAA ELL LELA RELA AL RAE ALAA RAL ELSES 

1970 :TEST S: EXERCISE FADD (PDP-11 FLOATING 00 INSTRUCTION) 

Gre Ran BR eRIN vee f Se sta 
es 1 aH SHH HEHEHE BE HEEB Sg 

1 2704 TSTS: MOV #STACKO, RY sSET UP_THE STACK POINTER 
iore ppssaa ed steer JSR Be "PUSHR  ;PUT THE DATA ON THE STACK 

1078 000240 NOP 
inrs posseo 075004 . FADD+ RY FLOATING ADD ON THE R4 STACK 

1081 003254 013767 177776 175332 1S: Hoy aNPS, PSH SAVE PROCESSOR STATUS 
Gist. tice 

1083 O03e66 7 1 175320 CMP SAboPS, $PSW SAVE THE PROCESSOR STATUS 
1084 003274 001401 BEQ +4 Sean ——— 
1085 003276 104000 HLT NOT EQUAL TO SADDPS 

is 003300 105767 175310. TSTB SPW ;CHECK FOR ERROR 
1088 003304 100423 BMI 2s *BRANCH IF ERROR 

1 2767 175354 MOV #STACK4, SAVSTK ACK SS FOR TYPING 16s) SRR ere? WERE TEE) ERE SRV SRS™ RU REEL So 
Cer © 

‘ 003324 104000 HLT STACK FROCK POINTER NOT EQUAL TO sSTACKY 

1095 003326 026767 175300 175254 CNP $7001, ANS! § ;CHECK THE ANSWER 
‘ ° 

ibgr posse | SpHdD FF PERT HALE OF ANSWER WRONG 
1038 003340 026767 175270 175244 CHP A002, ANS2 i CHECK THE ANSHER 

axe, : e 

Lit poaseo  To4Ond HL ; Brant HALFOOF ANSWER WRONG 
iipe p033S2e o000451 BR 3$ 

1105 00335 7 175306 2S: MOV SSTACKO,SAVSTK ; FOR TYPING tide Sosses Bbese> %5e8G3 152208 te oSavevo’gcy  SeHeeK™ THe siaek POINT INT 
1107 003370 001401 BEQ +4 *BRANCH I 
1108 003372 104000 HLT * STACK POINTER FOULED UP 

1110 003374 022767 003254 175176 CMP #1$, | STK1 | ;CHECK THE RTI ADDRESS ON THE STACK 
1111 003402 00140 BEQ +4 BRANCH IF OK 
iit 003404 HLT RTI ADDRESS NOT EQUAL TO #1$ 

1114 903406 026767 175224 175166 CMP SADDER, STK2  ; CHECK THE PSW ON THE STACK 
1115 14 001401 BEQ +4 *BRANCH IF OK 
11g 003416 104000 HLT *RTI PSW NOT EQUAL TO 200 

1118 003420 026767 175200 175156 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK 
1119 dose 001401 BEQ +4 *BRANCH IF_OK 
ied 104000 HLT *STK3 NOT EQUAL TO RAND.C 

1155 003432 026767 175170 175146 CMP RAND.D, STKY § ;CHECK THE DATA ON THE STACK 
1123 003440 001401 BEQ +4 BRANCH IF OK 



M02 
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Pll XERCISE RY TEST S: FADD 

iL 003442 104000 HLT sSTK4 NOT EQUAL TO RAND.D 

1126 OO3444 026767 175150 175136 CMP RAND.A, STKS  ;CHECK THE DATA ON THE STACK 

U8 Bp aueg re ° sBRRNICH IF ESSAL TO RAND.A 

1130 003456 926767 175140 175126 CMP RAND.B, STK6 CHECK T TA ON THE STACK 

113 Bosdee Yeadon ee RAND lige >STK6 NOT E TO B 

1134 003470 012716 003476 MOV #3$, (SP)  ;RESET THE STACK 
1135 003474 900002 RTI *RESTORE THE STATUS (T-BIT) 

1137 003476 104400 38: SCOPE 

iiss 
1140 j LHRRALAAAALALLLA ALLL RELL LALLA LLL LLLLALLL ALLE LALLA TELE ELLE ELE RLALAELALES 

1141 TEST 6: EXERCISE FSUB (PDP-11 FLOATING SUBTRACT INSTRUCTION) 
1142 : RAND. A RAND.B - .C,RAND.D = ANS1,ANS2 
1143 ACK POINTER = RS 

itee Dea HHHEEE SHH HSE RHEE HEHEHE EEE EEE EEE 

114 003500 012705 O00604 TSTé: MOV aSTACKO, RS ;SET UP THE STACK POINTER 
1a? 003504 004767 010070 JSR PC, PUSHR PUT THE DATA ON THE STACK 

1149 003510 000240 NOP 
1160 003512 075015 FSUB+ RS sFLOATING SUBTRACT ON THE RS STACK 

ll 4 013767 1 175072 1S: MOV aePs,  $P SOR STATUS 1183 poseee Bleces toearn 17° MOY |ORe?’ Sep’ BOVE The Stack 
1154 003526 026767 175106 175060 CMP $SUBPS, SPSW § ;CHECK THE PROCESSOR TR TUS 
1158 601401 BEQ +4 *BRANCH IF OK 
1158 1 HLT ;PSW NOT EQUAL TO SSUBPS 

1158 105767 175050 TSTB = SPSW ;CHECK FOR ERROR 
1169 eat Ries BMI 2 BRANCH IF ERROR 

. 7 10 175114 MOV TACKY, SAVSTK ; ACK SS FOR TYPING 
11Bs ppseck pLeree att ebay CMP SByeTK, eer ieee THe THE Srhek SOTTER 
1163 003562 001401 BEQ +4 
tgs 003564 HLT + BTACK POINTER NOT EQUAL TO #STACKY 

1166 O03S66 026767 175050 175014 CMP $SUB1, ANS! ;CHECK THE ANSHER 
1167 003574 001401 BEQ +4 BRANCH IF 
Hes 003576 104000 HLT DEFT HALE OF ANSWER MRONG 

1170 003600 026767 175040 175004 CMP $SUB2, ANS2  ;CHECK THE ANSWER 
1171 003606 001401 BEQ +4 “BRANCH IF OK 
117e 003610 HLT RIGHT HALF OF ANSWER WRONG 

iz 003612 O00451 aR 3s 

ie 003614 012767 OO0S04 17504 2S: MOV ¥STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
ed ber CHP SAVSTK, SSP : CHECK THE STACK POINTER 
178 Q +4 fe I 

1179 HLT *STACK POINTER FOULED UP 
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DBKEBA. Pil EXERCISE FSUB RS TEST 6: 

118 003634 022767 003514 174736 CMP #1$,  STK1 | ;CHECK THE RTI ADDRESS ON THE STACK 
1182 003642 001401 BEQ +4 *BRANCH IF OK 
1183 003644 104000 HLT RTI ADDRESS NOT EQUAL TO #1$ 

il 46 7? 174774 174726 CMP $SUBER, STK2 § ;CHECK THE PSW ON THE STACK 
iis rie aii BEQ wi *BRANCH IF OK 
1187 003656 HLT RTI PSW NOT EQUAL TO 200 

1189 003660 026767 174740 174716 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK 
1190 D066 OO1401 BEQ +4 : IF OK 
113k 1 HLT >STK3 NOT EQUAL TO RAND.C 

1193 003672 026767 174730 174706 CMP RAND.D, STKY ; CHECK THE DATA ON THE STACK 

tise Bosoe ova00 ats BReN HOF EO0 1195 i . HLT ISTKY NOT EQUAL TO RAND.D 

1197 003704 767 174710 174676 CMP RAND.A, STKS | ;CHECK THE DATA ON THE STACK 
1198 003712 001401 BEG +4 : F OK 
1199 003714 104000 HLT *STKS NOT EQUAL TO RAND.A 

120 003716 026767 174700 174666 CMP RAND.B, STK& § ;CHECK THE DATA ON THE STACK 
1 1401 BEQ +4 : IF OK 
1203 003726 ret HLT *STK6 NOT EQUAL TO RAND.B 

1205 003730 012716 003736 MOV #3$, (SP) | ;RESET THE STACK 
120 003734 RTI RESTORE THE STATUS (T-BIT) 

1208 003736 104400 3S: SCOPE 

i 
lel (UHHH HHH HHHBHHBHHEH HHH EEE 

ioe ‘TEST 7: EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION) 
lel : RAND.A,RAND.8 # RAND.C,RAND.D = ANSI, ANS2 
1214 STACK POINTER = SP 
i ? PITTI TTTTTTTTTTTTITETET iT TTT TTT TET TTT TT TTT TTT TTT TTT TTT TT TTT ET 

1217- 003740 012706 000604 : TST7: MOV #STACKO, SP SET UP THE STACK POINTER 
1218 003744 004767 007630 JSR PC, PUSHR  ;PUT THE DATA ON THE STACK 

1 75 NOP 
tee 003722 hase FHUL+ SP ;FLOATING MULTIPLY ON THE SP STACK 

1223 003754 013767 177776 174632 1S: MOV aePS, SPSW  ;SAVE SSOR STATUS 
1204 003762 010667 174630 MOV SP SSP :SAVE THE STACK POINTER 
1 757 174656 174620 CMP SMULPS, SPSW ;CHECK THE PROCESSOR STATUS 
1 1401 BEQ : *BRANCH IF OK 
i HLT PSW NOT EQUAL TO SMULPS 

ie SOR ioe 7 apg RiP Be 
1231 
1 012767 000610 174654 MOV SSTACKY,SAVSTK ; SS FOR TYPING 
1233 4 026/67 174650 174574 cH SAYSTK, *$SP Geeta Tie THE Sra R BORER 

1235 004024 104000 HLT 4 + ETACK POINTER NOT EQUAL TO s#STACK4 
ae . . 

re 

by ‘ 

. a fd 
ene . ~—_, 
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SMUL1, ANSI ;CHECK THE ANSWER 
+4 BRANCH IF OK 

sLEFT HALF OF ANSWER WRONG 

$MUL2, ANS2 ren me — 

sRIGHT HALF OF ANSWER WRONG 

x -(SP) SPESTORE THE STACK 

aSTK1, SAVSTK Gretx THe STR TACK ADDRESS FOR TYPING 
- » SSP eee ACK POINTER 

i TACK POI FOULED UP 

, STK1 RTI ADDRESS ON THE STACK 

UE EQUAL TO 81S 

SMULER, STK2 CHECK THe PSW ON THE STACK 

j ie ou NOY EQUAL TO 200 

RAND.C, STK3 CHECK THE DATA ON THE STACK 

;STK3 No EQUAL TO RAND.C 

RAND.D, STKY — ; CHECK THE DATA ON THE STACK 

;STKY No EQUAL TO RAND.D 

RAND.A, STKS — ; CHECK CHECK THE DATA ON THE STACK 

; ;STKS eTKe NOT EQUAL TO RAND.A 

RAND.B, STKE CHECK THe TA ON THE STACK 

;STK6 NOT EQUAL TO RAND.B 

035, (SP) TRESTORE THE STATUS (T-BIT) 
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RCISE FDIV 

; LHRSLELLSSLALLEE RSLS ELELLLLRELELELLALLLLA LAL AERAERAA ARLES EELS LS ESALL SS 
: TEST 10; 0 aR 67 Ba = porv (RRNOLD FL St Nia INSTRUCTION) 

T 
settee 

000504 TST10: MOV SSTACKO, RO SET UP. THE STACK POINTER 
007366 JSR PC, TA ON THE STACK 

NOP 
FDIVe sFLOATING DIVIDE ON THE RO STACK 

174370 1S: MOV aPs, ; AT ire ao is: a z ce Baas 
1 174356" che Solves, ; TATUS 

HLT Bou No ea iE ern TO SDIVPS 

174246 TS iBRRNGH TF ERROR ag
 "
2
 

a i ag al 
et on Leg 01 NOT EQUAL TO sSTACK4 

174366 174312 a SOIVI, ANS! ERK THe ANSWER 

HLT ;LEFT HALF OF ANSWER WRONG 

174356 174302 a solve, ANS2 sco THE BNSHER 

HLT RIGHT HALF OF ANSWER WRONG 

BR 38 

000608 17a 2s: Hoy gSTACKD, SAVSTK re 1 O8 TYPING 

ALY ; POT sadioan up 

OO4216 174234 cre as, StKl THE RIL ADDRESS ON THE STACK 

At : bites ROORESS ‘NoT EQUAL TO #1S 

174312 174224 cre SOIVER, ste; H PSW ON THE STACK 

ALY : RTI NOT EQUAL TO 200 

174236 174214 Hp RAND.C, STK3 Fwy TA ON THE STACK 

ALY ; hot EQUAL TO RAND.C 

174226 174204 cre RAND.D, STKY EK THe ATA ON THE STACK 
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{ 0004S! 

He en feta 1 
1 1401 
1 104000 

SF A SRE 
174206 

174176 

004440 

174174 

174164 

TST 

HLT 

SCOPE 

SEES 
ST ll: 

RAND.A 

ll: MOV 
JSR 

DO3 
MACYL1 27(732) 

RAND.A, STKS 
+4 

RAND.B, STK6 
+4 

#3$, (SP) 

FO Rag 
R1 

girs 
1,’ scp 

sAboPS, 
+4 

$5 
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;STK4 NOT EQUAL TO RAND.D 

;CHECK T TA ON THE STACK 
: H F BK 
;STKS NOT EQUAL TO RAND.A 

; CHECK TA ON THE STACK BSR & 
;STK6 NOT EQUAL TO RAND.B 

RESTORE THe STATUS (T-BIT) 

SELLLELLLLE LE LRRLELLLELE EEGLERSEFRSLE LSS 

ISE FADD (PDP-11 FLOATING ADD INSTRUCTION) net 6 STRAND C RANDLD S BHST BNE 
; STACK POI = Ril 
s FLEFEELSEESLEELS SESE SELELEELELERELEREREEE EES 

ACK POINTER 
ON THE STACK ‘PGT Te DAT 

;FLOATING ADD ON THE R1 STACK 

. 

iBRANICH TF ERROR 
PROPER STACK ores FOR TYPING 

seen IF ened TO sSTACKY 

gg ng gen 
;LEFT HALF OF ANSWER WRONG 

Lo i 
i ST FOR TYPING 

CON lai 

LEE 
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1394 
133 | OOWS7 22767 OONNSS 173774 cue alg, TKI CHECK THE RIT ADDRESS ON THE STACK 

Lee OO4605 1 HLT +R ADDRESS NOT EQUAL TO #1$ 
1 neat e767 174022 173764 CH SADDER, STK2 CHECK THE PSW ON THE STACK 

1904 1 HL ; RTT PSM NOT EQUAL TO 200 

1403 0ONG22 06767 173776 173754 ce RAND.C, STK3 —_; CHECK. THE DATA ON THE STACK 
its 04632 1 HL : sn a Hot EQUAL TO RAND.C 

1407 QOMGSY 26767 173766 173744 ce = —-RAND.D, STKH CHECK THE DATA ON THE STACK 
1503 Spuee hi000 HL ° +N NO i EQUAL TO RAND.D 

14} ? 17374 173734 Cup RAND.A, STKS CHECK TA ON THE STACK 
iis ress age 3 a ISTKS tT oe TO RAND.A 
141 ? 173736 173724 RAND.B, STK6 TA ON THE STACK 
Re ies ee 9 te :STK6 eH Oe TO RAND.B 

14e6 SNETe eae vats RY oped ona RESET TE sve STATUS (T-BIT) 

ies 904700 104400 3S: SCOPE 

ise LEKSELESLESEAEZKEL LA LSLERFSSASHSERELALAELAKSLRLESLELFL LAS ESHREARRERERSRE 

1 tTEST 12: RCISE FSUG. (Pop FLOATING SUBTRACT INSTRUCTION) 
i as fino.0 © Aisle 
ie is renee 
iiss Bone GON7e? boeeee Tore: mae BGT Ye DATA ON THe oT 

Saris Greole Poe+ Re ;FLOATING SUBTRACT ON THE R2 STACK 
1 1 177776 173670 18: MOV as8PS, SPH; 
BS eee be PR ran ee AT cae 
bad rt ALY ° : cu IE Teta TO SSUBPS 

ma are es BP SSR 
Lig 10 173712 HOY STACK, SAVSTK ; SAVE PROPER STACK ADORESS FOR TYPING 
: 757 1 173632 cee = SAYSTK, "SSP THE STACK POINTER 

1499 TD4000 art rf sa POINTER NOT EQUAL TO aSTACK'Y 9 
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1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
iat 

bere 
1463 
1464 1 
1465 

ae 1 

173646 

173636 

eat 
004716 

17387e 

173836 

173826 

173806 

173476 

005140 

EXERCI SE 

173612 

173602 

173514 

FSUB 
 KELIF (PDP-11 FIS) ) EXERCISER. 

MOV 
RTI 

FO3 
MACY11 27(732) 20-SEP-76 13:54 PAGE 34 

S$SUB1, ANSI ;CHECK THE ANSWER 
+4 + CRECH te OK 

sLEFT HALF OF ANSWER WRONG 

$SUB2, ANSe ;CHECK THE ANSWER 
+4 : ake 

sRI OF ANSWER WRONG 

Siysik, oP {Gece StROK POINTER. 
Lee FOULED UP 

als, STKl; Ck THE RTT ADDRESS ON THE STACK 

: oe Sones ‘NOT EQUAL TO #1S 

SSUBER, STK2 sCHECK THE PSH ON THE STACK 

: RTI PSW NOT EQUAL TO 200 

RAND.C, STK3 ieee H DATA ON THE STACK 

TK3 NOT EQUAL TO RAND.C 

;CHECK THE DATA ON THE STACK 

SHH elie 10 neno.0 

RAND.A, STKS s CHECK BATA ON THE STACK 

; Bike Not EQUAL TO RAND.A 

CHECK THE DATA On THE STACK 

soe FeO 10 Rv0.8 

83S, (SP) ;RESET THE STACK 
RESTORE THE STATUS (T-BIT) . 

RAND.D, STK4 
+4 

RAND.B, STK6 
+4 



MACY11 27(732) 20-SEP-76 13:54 PAGE 35 non OPE st 13, CBee bat 
1  s RUERRRAAELARSLRLLALA LSS ALARA RELA SLAALELLA SLE SRALALL SS SSAA LALL LASS ALE SS 

ie TEST 13: E ACISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION) 
14 ; BanD.A sre % * RAND.C,RAND.D = ANS 1, ANS2 

i ' S ssnnunnbecsonsstosesenseceseeeenerenceeeesenseccessussneccanessnaseees 

1502 0051 TST13: MOV 8STACKO, BS oe THE STACK POINTER if BS RES BRR a FET He nk ne 
1 1 
1508 peeteg ipeaes 075023 FMUL+ R32 sFLOATING MULTIPLY ON THE R3 STACK 

1508 00515 013767 177776 173430 1S: MOV ups, SPSH ss SAVE PRO PROCESSOR 

13 BOs Ses EMS 173416 CMP SMULPS, $Poy Bree Ete Tak POINTER 

i ie ria ters fr oe ‘Bou NO NOT HE TO SMULPS 
151 
1514 gosede 105767 173406 TSTB = SPSW ;CHECK FOR 
: S 100423 BMI 23 BRANCH IF 

i me SERRE UE Pum nee ESS Fo TI 
BEQ +4 
HLT + TACK POINTER NOT EQUAL TO #STACKY 

SMUL1, ANSI Ce BNSHER 

er sLEFT nH AE Ok OF ANSWER WRONG 

CMP SMUL2, ANS2  ;CHECK ANSWER 
BE +4 
arf sBRANNGH, TF Ok OF ANSWER WRONG 

i Re 38 

1 2s: MOV #STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
; CHP SAVSTK, >CHECK THE STACK POINTER 

iB are : sma TF OK FOULED UP 

1837 cH #1S, STK1 ;CHECK THE RTI ADORESS ON THE STACK 

ies fre *RTI NOT EQUAL TO #1$ 

1 CMP SMULER, STK2 CHECK THE Pow ON THE STACK 
1 BE +4 
iB ay i Bey! NOT EQUAL TO 200 

1 .C, STK3 TA STACK : cH RAND.C, S ; Via ON THE 

. HLT eae | TO RAND.C 

1 “» RAND.D, STKY ; TA ON THE STACK 
{22g Q , : sERANCH TE BR 
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ll T 13: XERCISE FMUL 3 

tees 00S344 104000 HLT ;STK4 NOT EQUAL TO RAND.D 

00534 026767 17324 173234 CMP RAND.A, STKS Ce THE DATA ON THE STACK 

Spezee | Thdod AY OU Not eguaL 1 HL *STKS NOT E TO RAND.A 

= eee rage 173236 173224 cP RAND.B, STKE; HECK THE TA ON THE STACK 

3 l fre ° >STK6 mG 3 TO RAND.B 

JOS 43S (SP) $ T T Bee eae Gioous FN RY RESTORE THE STATUS (T-BIT) 
S64 OOS4OO 104400 3S: SCOPE 

Ss 5 LELAELELLLLLALELLSLLAELELALLA LLL LALLA LELALLL SELLE LL RLLLL ELE RELL EEELAES 

>TEST 14: ISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION) 
ee9 : RAND.A ND .B 7 RAND.C,RAND.D = ANSI, ANS2 

: STACK POI = RY 
3 LAKE RE PRLS LS SETELLEE SLERAZZESRSERESER” LERERE SELES KS SKLAE RSE EELE FELL STRATE 

12704 000604 TST14: MOV SSTACKO, RY ;SET UP THE STACK POINTER 
006166 JSR PC ;PUT DATA ON THE STACK 

;FLOATING DIVIDE ON THE R4 STACK 

SVE THe STRCK POINTER 
; CHECK THE PROCESSOR STATUS 

Fe EQUAL TO SDIVPS 

i BRAC FS ERROR 
3 

fi
fe

 
2B

 

BS
 5 a 3 

a
3
?
 

m
F
 

; PROPER STACK ADDRESS FOR TYPING 
; M3 STACK POINTER 

S p
a
 

P
h
 

“ x 

B
E
L
R
R
L
S
E
 

SE
S 

SE 
ON

S 
Baa

l 
Tol

l 
Da

ne
s 

: OK 
RIGHT HALF OF ANSWER WRONG h

o
 

SR
EE
RE
S 

Si
e 

A 
i 

aat
8 

oe 

te o 32 2 FB 3 x 
2 Se" er 
HLT ;STACK POINTER NOT EQUAL TO #STACKY 

fre soRvi, ANS! CK me ANSWER 

HL ian HALF oF ANSWER WRONG 

tei oe soive, ANS2 ;CHECK ne ANSWER 

3$ 14 000451 BR 

tree STACK ADDRESS FOR TYPING 
HECK THE STACK POINTER 

AY OU te FOULED UP 2
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B
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F
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P
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P
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1608 005536 022767 005416 173034 cHp as, STK1 — ; CHECK THE RTI ADDRESS ON THE STACK 

ie aaa Ppa00G HL : RTT ADDRESS NOT EQUAL TO #1$ 

161 D 026767 173112 173024 CHP SDIVER, STK2 ;CHECK THE PSW ON THE STACK 
Ot : . 

sé Pod000 HL sBRANCH I NOT EQUAL TO 200 

026767 173036 173014 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK 
OO14O BE: +4 BRANCH G OK 
1 HL TK3 NOT EQUAL TO RAND.C 

1 026767 173026 173004 CMP RAND.D, STK4Y § ;CHECK THE DATA ON THE STACK 
162 001401 BEQ +4 : IF OK 
ies 104000 HLT >STK4 NOT EQUAL TO RAND.D 

1 026767 173006 172774 CMP RAND.A, STKS | ;CHECK THE DATA ON THE STACK 
1625 001401 BEQ +4 >BRANCH IF OK 
bok 104000 HLT >STKS NOT EQUAL TO RAND.A 

1628 026767 172776 172764 CMP RAND.B, STK § ;CHECK THE DATA ON THE STACK 
1 1401 BEQ +4 *BRANCH IF OK 
iest 005630 HLT :STK6 NOT EQUAL TO RAND.B 

1 005632 012716 O0S640 MOV 83S, (SP)  ;RESET THE STACK 
1633 005636 000002 RTI RESTORE THE STATUS (T-BIT) 

is O0S640 104400 3S: SCOPE 

ies TE Ho a a ISE (POP=11 FL rim ADD INSTRU INSTRUCTION) 

igi TTT ao ngehy tc to 
ips 00 a PLELEKLERERS ERE ESTE 

1644 TST1S: MOV #STACKO, RS ;SET UP THE STACK POINTER 
ibis JSR PC, PUSHR  ;PUT THE DATA ON THE STACK 

1647 NOP 
3 FADD+ RS ;FLOATING ADD ON THE RS STACK 

1650 172730 1S: MOV aePs, 

172716 Cae —«SROOPS, Sa The PR Taek, POINTER, 
on Pea NOT EQUAL TO SADOPS 

ae i ERANGH TF ERR 
172752 MOV SSTACKY,SAVSTK ; PROPER STACK ADDRESS FOR TYPING 
172672 nas SAVSTK, SSP 3 CHECK THe RMX POINTER 

Q +4 : I 
HLT sSTACK POINTER NOT EQUAL TO sSTACKY 



MAINDEC-11-DBKEB-A 
DeKEBA-Pi TEST 15: 

1 

005754 

Poe 00S756 O15? 

lee Qoerve 01401 
1677 005774 104000 
1678 
1 7 

ie Be Hh 1681 1 
1682 

i> 1 

ie Oe 
158) 104000 

1691 026767 

ies Hepa ih 
1694 

T
I
T
T
Y
 

: 

3 : 

me ee ee — 

KELIF PPEAeIae PABRe Ree 

006100 

1726Se 

172642 

172704 
172624 

172574 

172564 

172584 

172544 

172S34 

172524 

Be 9 

JO3 
MACY11 27(732) 20-SEP-76 13:54 PAGE 38 

yl ANS1 ENC re OM ANSWER 

;LEFT HALF S ANSWER WRONG 

ee ANSe BRAIN 6 Gna 

;RIGHT HALF OF ANSWER WRONG 

3$ 

SSTACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
K, SSP ; CHECK M3 TACK POINTER 

+BTACK’ POINTER FOULED UP 
Hi$, STKL_—_: CHECK THE RTT ADDRESS ON THE STACK 

ERT ADDRESS NOT EQUAL TO #1S 
SAQDER, STK2 CHECK THE aw ON THE STACK 

ERTI PSW NOT EQUAL TO 200 
RAND.C, STK3  ;CHECK THE DATA ON THE STACK 

'STK3 NOT EQUAL TO RAND.C 
RAND.D, STKY  ;CHECK THE DATA ON THE STACK 
. HF eG To AeeO.D 

RAND.A, STKS CHECK THE DATA ON THE STACK 
; STKS STKE NOT QU EQUAL TO RAND.A 

RAND.B, STK6  ; CHECK TA ON THE STACK 
. Se TO RAND.8 

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



ah aie KELIF Pp ene ay Ee isen. MACY11 27(732) 20-SEP-76 13:54 PAGE 39 
Pll TEST 16: XERCISE FSUB 

1 
5 LELLLLALLLLLLLAELLLLLLALLLALELLLLLLLL ALAA ELLER LL ELLAESEELEL ALE RAASLA ESS 1703 

rat eee "*feND,A,REND,B = BAND. C, RAO. FL of Naneee ner INSTRUCTION) 

iste 1 HHEHHIH}HHHHHHH}HE HHH} HHH HHH HIGH HHH E 

171 1 1 TSTl6: MOV sSTACKO ; THE STACK POINTER 
17g ested ete Speer JSR PC, *BUSHR ‘Bat re DATA ON THE STACK 

1718 006112 000240 NOP 
1719 006114 075016 FSUB+ SP sFLOATING SUBTRACT ON THE SP STACK 

el 006116 013767 177% 172470 1S: Hoy asPs, $PSu ; SAVE PROCESSOR STATUS 

i763 130 beeve? 175¢8G 172456 ch SSUBPS, SPSW EEK THE PROCESSOR STATUS 

76s poet rite HL : Bea NOT EQUAL TO SSUBPS 

1727 O06142 105767 172446 TSTB = SPSW ;CHECK FOR ERROR 
1768 006146 100424 BMI 2s : IF 

1730 006150 012767 000610 172512 MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
1731 006156 026767 172506 172432 CMP SAVSTK, SSP > CHECK THe TACK POINTER 
173 006164 BE +4 : R 
1733 165 1 HL *STACK POINTER NOT EQUAL TO s#STACKY 

1735 1 7 172446 172412 MP $SUB1, ANSL ;CHECK ANSWER 
1 OOEL78 rapt Q +4 t CENGH TE OK 
. 1 HLT LEFT HALF OF ANSWER WRONG 

1739 00620 026 7? 172436 172402 CHP ssuee, ANS2 CHECK THE BNSHER 

7a eid 9 HLT 83 RTCHT HALF OF ANSWER WRONG 

1743 14 MP § -(SP), -(SP)  ;RESTORE THE STACK 
inn rege SBoet ae 3st’ : 

1746 000600 172442 2S: MOV #STK1, SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
172436 172362 CMP SAVSTK, SSP j CHECK THE STACK POINTER 

BEQ ee] : I 
HLT ;STACK POINTER FOULED UP 

006116 172332 CMP 81S STK1 CHECK RTI ADDRESS ON THE STACK 
BEQ +4) terencn TF OK 
HL RTI ADDRESS NOT EQUAL TO #1S 

172370 172322 CMP SSUBER, STK2  ;CHECK THE PSW ON THE STACK 
BEQ +4 CO *BRANCH IF OK 
HLT RTI PSW NOT EQUAL TO 200 

1723394 172312 CMP RAND.C, STK3  ;CHECK TA ON THE STACK 
BEQ . 7 : THE Re 
HLT *STK3 NOT EQUAL TO RAND.C 

172324 172302 CMP RAND.D, STK4 | ;CHECK THE DATA ON THE STACK 
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001401 
104000 

026767 

is 
att 

a 

104400 

16: 
KELIF (POP-11 FIS) EXERCISER. 

EXERCISE FSUB SP 

172304 

172274 

006342 

172272 

172262 

BEQ 
HLT 

LO3 
MACY11 27(732) 20-SEP-76 13:54 PAGE 40 

+4 sBRANCH IF_OK 
*STK4 NOT EQUAL TO RAND.D 

RAND. A, STKS §;CHECK THE DATA ON THE STACK 

° ;BRANCH TF EQUAL TO RAND.A 

RAND.B, STK6 = ;CHECK THE DATA ON THE STACK 
+4 *BRANCH IF OK 

>STK& NOT EQUAL TO RAND.B 

pen in RESTORE THE CYA STATUS (T-BIT) 

5 LRLFLAAALALLLLLE RELL LALAELLLLLE FE LLLAARLLLT AE LLLLELELLLLAA ALLL LL ALRE ELLE 
TEST 17 

TST17: 

: EXERCISE FMUL (PDP-11 FLOATING MULTIPLY INSTRUCTION) 
A,RAND.B # RAND.C,RAND.D = ANSI,ANS2 

STACK PRINTER = RO 
8G HHH HHH HH 

MOV #STACKO, RO ;SET UP THE STACK POINTER 
ISR PC, PUSHR PUT THE DATA ON THE STACK 

NOP 
FMUL+ RO sFLOATING MULTIPLY ON THE RO STACK 

MOV aePS, SPSW § ;SAVE PROCESSOR STATUS 
MOV RO $SP *SAVE THE STACK POINTER 
CMP SMULPS, SPSW ;CHECK PROCESSOR STATUS 
BEG +4 $ I 
HLT ‘Boy Nor EOun EQUAL TO SMULPS 

TSTB = SPSW CHECK FOR ERROR 
BMI : IF 

MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
CMP Tk, SSP *CHECK THE STACK POINTER 
BEQ . BRANCH IF OK 
HLT *STACK POINTER NOT EQUAL TO sSTACKY 

CMP SMUL1, ANS!  ;CHECK THE ANSWER 
BE +4 *BRANCH IF OK 
HL LEFT HALF OF ANSWER WRONG 

cHP snuLe , ANS2  ;CHECK THE ANSWER 

HL : RIGHT HALF -O OF ANSWER WRONG 

BR 3$ 

MOV #STACKO, SAVSTK ACK ADDRESS FOR TYPING 
CMP SAVSTK, SSP HECK ite STACK POINTER 
BEQ +4 ee F OK 
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KE1IF (PDP-11 FIS) EXERCISER. 
: PKERCISE FMUL Ro 

006360 

172140 

172074 

172064 

172044 

172034 

006602 

000604 
7 004764 

A, RAND. 
ACK POINTER = R1 

 sneeRERPEDESESSEOSETEEEESESESSEEESEAHHLESESESESEEEEEEEEELEREREREEEEEEES 

TSTe0: MOV 
JSR 

M03 
MACY11 27(732) 20-SEP-76 13:54 PAGE 41 

;STACK POINTER FOULED UP 

#1$,  STKL aa THe RTI ADDRESS ON THE STACK 
+4 a 

NOT EQUAL TO #1$ 

SMULER, STK2  ;CHECK THE PSW ON THE STACK 
+4 BRANCH I ok 

. ‘RTI PSW NOT EQUAL TO 200 

RAND.C, STK3  ; CHECK THE 08 DATA ON THE STACK 
+4 *BRANCH I 

>STK3 NOT EQUAL TO RAND.C 

RAND.D, STKY _ s CHECK THE ATA ON THE STACK 

4 >STK4 NOT EQUAL TO RAND.D 

RAND.A, STKS | ;CHECK THE DATA ON THE STACK 
+4 “BRANCH IF_OK 

>STKS NOT EQUAL TO RAND.A 

RAND.B, STK& § ;CHECK THE DATA ON THE STACK 
+4 ; BRANCH if OK 

;STK6& NOT EQUAL TO RAND.B 

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

ea NS RO TE he aa 
EXERCISE FDIV (PDP-11 FLOATING DIVIDE INSTRUCTION) 

B / RAND = ANS1,ANSe 

#STACKO,R1 ;SET UP THE STACK POINTER 
PC, PUSHR PUT ™ DATA ON THE STACK 

RI FLOATING DIVIDE ON THE R1 STACK 
--a0Ps, ;SAVE PROCESSOR STATUS. 
Sbives, a : ile PROCESSOR EF aTus 

'BRANCH IF OK 
:PSW NOT EQUAL TO SDIVPS 

SPSW sCHECK FOR ERROR 
2g SBRANCH IF ERROR 

SAVSTK, SP CHECK’ THE STACK POINTER +4 {BRANCH IF OK 
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TEST 20: 

104000 

KELIF (POP-11 
EXERCISE 

171764 

171754 

171786 

006620 

171710 

171634 

171624 

171604 

171574 

007042 

F 

171710 

171700 

NO3. 
.  MACYLL 27(732) 

$DIV1, ANSI 
+4 

$DIVe, ANS2 
+4 

3$ 

sane ean 
#15, STK1 
+4 

SDIVER, STKe 
+4 

RAND.C, STK3 
+4 

RAND.D, STK4 
+4 

RAND. A, 

+4 

RAND.B, STK6 
+4 

#3$, (SP) 

STKS 

20-SEP-76 13:54 PAGE 42 

;STACK POINTER NOT EQUAL TO #STACK4Y 

5 CHECK re ANSWER 
;BRANCH IF OK 
sLEFT HALF OF ANSWER WRONG 

tERANCH TF OK 

RIGHT HALF OF ANSWER WRONG 

Glee THE STACK POINTER 
i STACK STACK POINTER FOULED UP 

3 CHECK Grek je Br RTI ADDRESS ON THE STACK 

RTI ADDRESS NOT EQUAL TO #1$ 

eK Te PSW ON THE STACK 
;BRANCH IF OK 
;RTI PSW NOT EQUAL TO 200 

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

;CHECK THE DATA ON THE STACK 
BRANCH IF _OK 
sSTK4 NOT EQUAL TO RAND.D 

3 CHECK THE om ON THE STACK 

tSTKS BTKS NOT EQU EQUAL TO RAND.A 

;CHECK THE DATA ON THE STACK 
BRANCH IF _OK 
;STK6 NOT EQUAL TO RAND.B 

;RESET THE STACK 
sRESTORE THE STATUS (T-BIT) 
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1-DBKEB-A KELIF (POP-11 FIS) XERCISER. | MACYL1 27(732) 20-SEP-76 13:54 PACE 43 
1 TEST 21: PYERCISE abd Re 

? 
co

re
 

; PERELSLELELALSSLSSHSLERAELALALAASLSAL RELEASE LALLSS SESSA LAL ASSL ESS SESS 
TEST 21: ISE FADD (PDP-11 FLOATING INSTRUCTION) 
; RAND.A Re 5 3 RANE C RANOD = ONS ANSE 
: STACK POINTER = Re 
s EHESSSELSLLALSSLSLAELALLLLLTELESELELRSLLLARELELEELELELLLAA ELSA SSESSELE RS 

TSTél: MOV sSTACKO, Re ;SET UP THE STACK POINTER 
JSR PC, PUSHR ;PUT THE DATA ON THE STACK 

go
 

;FLOATING ADD ON THE Re SIACK 

Tae, 
HL Bou NOT EQUAL TO SADDPS 

iBRANICH TF ERROR 
000610 171 MOV BSTACKY,SAVSTK ; PROPER STACK ADDRESS FOR TYPING : o35 CHP SAVSTK, SSP aHeeK ACK POINTER 

as
e 

09 
8 

aes
 

22 

52
 

BR 

= 2 au
 

“3
 * 

+4 ; mi 
HLT ;STACK POI NOT EQUAL TO sSTACK4 

ggg
 

98g
 
ga

eg
 gg 

tt
s 

: ; 3 : : 

136 BeQ 4H SERRNCH TE OR 
1 HLT : LEFT HALF OF ANSWER WRONG 

1a 171464 171440 cup soe, ANSE Ba HE ANSWER 

ta HLT SRIGHT HALF OF ANSWER WRONG 
007156 0004S! ER 38 

ie ey OAR EE ie Sere 
176 HLT s ‘eAck POINTER FOULED UP 

ati 007060 171372 cre #1$,  STKL 5 CHECK THE aT ADDRESS ON THE STACK 

i rag . RTT AOORESS NOT EQUAL TO 81S 

ma 171420 171362 cH SADDER, STK2 —_; CHECK THe PSW ON THE STACK 

1 ALY aT eu NOT EQUAL TO 

171374 171352 RAND.C, STK CHECK THE TA ON THE STACK 

i BTKa NOT EOUAL TO RAND.C 
7 7 , TKY = TA T 171364 171342 WAp.0, § tERANCH TF Ok ON THE STACK 

= 

ay
 

28
3 
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OBKEBA.P11 TEST 21: XERCI 

104000 

00725 aie 7 171332 

007302 

77776 §=171266 

171 171254 
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s
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i
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pa
s 

171200 

171242 
17116e 

-11 FIS) EXERCISER. 
FADD Re 

HLT 

- 3S: SCOPE 

TEST 22 ISE FSUB (POP-11 FLOATING SUBTRACT INSTRUCTION) 
; RAND.A . - AES. ooeal 1 FLOAT NaNeee 

STACK POI = R3 

TST2e: my 

AB
E 

Eu 
AR
GE
S 

as
s 

B
3
e
 

3 
&8
y 

z= =
0
o
 

CO4 
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sSTK4 NOT EQUAL TO RAND.D 
;CHECK THE DATA ON THE STACK 
BR Ke HOY ESUAL TO RAND.A 
SCHECK THE DATA ON THE STACK 
i ¥ ave 
;STK6 NOT EQUAL TO RAND.B 

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

SELEELEE RE 

SPOT Tre DATA ON THE: STACK 
;FLOATING SUBTRACT ON THE R3 STACK 

eats EQUAL TO SSUBPS 

;CHECK FOR 
are IF 

Ro NOT EQUAL TO sSTACKY 

; CHECK ANSWER 

STET HALE OF ANSWER WRONG 

FeO Oe srcsen uno 

Seb Te ginek POINTER 
;STACK POINTER FOULED UP 

ACK ADDRESS FOR TYPING 
POINTER 
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NAINDEC-11-DEKEB-A 
DBKEBA.P11 TEST 22: 

ds
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ie
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fe
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Be
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BS 
ose 

bee 
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J 
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DO4Y 
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EXERCISE FSUB 3 

171132 

171122 

171112 

171102 

171072 

171062 

171026 

171014 

CMP 81S, STK1 se Te RTI ADDRESS ON THE STACK 

ar OU RTT ADDRESS NOT EQUAL TO iS 
cre SSUBER, STK2 Ck THE PSW ON THE STACK 
HL i ore NOT EQUAL TO 200 

cye —RAND.C, STK3 s CHECK THE DATA ON THE STACK 
HLT Tea NO EQUAL TO RAND.C 
cre = RAND.D, STK CHEK THE BATA ON THE STACK 
HL ;STKY No EQUAL TO RAND. 
cHe —RAND.A, STKS coy DATA ON THE STACK 
HLT ;STKS NOT EQUAL TO RAND.A 
cye —RAND.B, STK CHECK ‘i DATA ON THE STACK 
HL :STK6 NOT EQUAL TO RAND.B 

RY rpms ~ ey RESTORE THE STATUS (T-B1T) 

3S: . SCOPE 

ee Sa ey a et : BASRA E gpec.ftO.0 © We, oa 
Trea: ee Bicun — }BUT THE DATA ON THE STACK 

PML? RS sFLOATING MULTIPLY ON THE RY STACK 

wm Be Be eae Bans 
; {PSH NOT TEguAL TO SHULPS 

BAI SERANCH IF ERROR 
MOV STACI, SaVSTK TBLRCK AOORESS FOR TYPING 

5 oe eee NOT EQUAL TO s#STACKY 
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Obi0i 171014 

171004 

170976 

010002 

170750 

170740 

170642 

pa | eat 23: KELIF rei ie ae 

CMP 
BEQ 
HLT 

EO4 
MACY11 27(732) 20-SEP-76 13:54 PAGE 46 

SMUL1, ANSL  ;CHECK THE ANSWER 
+4 ‘BRANCH IF OK 

‘LEFT HALF OF ANSWER WRONG 

smuLe, ANS2 

° ipo FO OF ANSWER WRONG 

3S 

See AS Ta aS ETP 
: I 
sSTACK POINTER FOULED UP 

als, STK1 CHECK THE RTI ADDRESS ON THE STACK 

° fa Sbokese ‘NOT EQUAL TO #1$ 

SMULER, STK2 =; pan TE Oo ooo 
+4 ; cao 

NOT EQUAL TO 200 

[ee = os 

a a ome. 

RAND.D, STKY =; oe ae Soe 
+4 i 

eee, EQUAL TO RAND.D 

RAND.A, STKS eer ON THE STACK 

: i : rc fe TO RAND.A 

CHECK TA ON THE STACK 

;STK6 Not E TO RAND.B 

ERS ins (1-817) 

RAND.C, STKS =; 
+4 
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~DBKEB-A 
TEST 24: 

KELIF (PDP-11 FIS) EXERCISER. 
EXERCISE RS 

010020 

170510 

170434 

170424 

170S66 

170554 

170610 
170530 

170412 

fb Stack POINTER = 

FOY 
epiv MACY11 27(732) 20-SEP-76 13:54 PAGE 47 

3 JHHHHHBIHHHHHHHHHHHHHHHHHHHHHHHHEHHHHHHHHHHIHHHIHHHHHHHHEHHEHHHE 
;TEST 24: EXERCISE FOIV (PDP-11 FLOATING DIVIDE INSTRUCTION) 

RAND.C,RAND.D = ANS1,ANSe 

PTtitiitiitiiiitiiiiitiitiiiiiiiitiitiititiiiitiittititittittitet erie: 

re TR PE Bicun |PUT Yre'Dara ON THE: STACK 
;FLOATING DIVIDE ON THE RS STACK 

;SAVE PROCESSOR STATUS 

*? R Status 
18: 3 

BR
E &

 
ae
 

eee
 

fa IF OK 
NOT EQUAL TO SDIVPS 

;CHECK FOR ERROR 
;BRANCH IF ERROR 

° 

: 

5 

s 

® 

; SAVE PROPER STACK ADDRESS FOR TYPING 
iCHECK THE STACK POINTER 

ST 
; 

: 

; 

ip 

z 

3
0
g
 3 

: g 

+ ETROK POINTER NOT EQUAL TO sSTACKY 

CK ANSWER 

LEFT HALF OF ANSWER WRONG 

RCH TF OK 
RIGHT HALF OF ANSWER WRONG 

28 
+ 

3 

+8 s a 

‘e
 

Ss 
> 

Fa
l:
 

STACK ADDRESS FoR TYPING 
THE STACK POINTER 

oes FOULED UP 

BY
 

AB
Z 

AB
y 

MS
Y 

AR
ES

 
BA
BY
 

AB
Z 

AB
s 

als, STK1  ;CHECK RTI ADDRESS ON THE STACK 

, *RTI NOT EQUAL TO #1$ 

SDIVER, STK2 ah a alli 
+4 ox 

sRTI NOT EQUAL TO 200 

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

: + No Fe TO RAND.C 

RAND.D, STKY § ;CHECK THE DATA ON THE STACK 
+4 *BRANCH IF OK 
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20
00

20
 

20
 

00
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001401 

170404 

170374 

010242 

170372 

170362 

170220 

Test 24: KELIF + geodon 

5 LELEFLELLLLLELLLLELLLELLLLLLL ELLE ELELRLES 
TEST 2S; 

b suaneansesie 

TSTeS: MOV 

GO4 
MACYL1 27(732) 

RAND.A, STKS 
+4 

RAND.B, STK6 
+4 

#38, (SP) 

20-SEP-76 13:54 PAGE 48 

;STKY NOT EQUAL TO RAND.D 
CK THE DATA ON THE STACK 

i NOT EQUAL TO RAND.A 
SCHECK THE DATA ON THE STACK 
Lc TO RAND.B 

RESTORE THE STATUS (T-BIT) 

KELLLLLLELLLLLLELLLREL RERLLLLE 
A,piO.6 $ Bato FADD Oo RRND ONSL ANSE INSTRUCTION) 

pon ig A 
KLLRLLLALLELLLELALLLLLLELA LALA ALLELE ELE AE LEE 

per nCKO, Slice PUT THE DATA ON THE ot 

SP FLOATING ADD ON THE SP STACK 

aePs A gprs, SES" SBIVE She STACK POINTER 
Sabors, SPSW ss CHECK THE PROCESSOR STATUS 

: ng EQUAL TO SADDPS 

F | ‘BRANCH TE ERROR 
SSTACKY ™ ; ACK ADDRESS FOR TYPING 
SAVSTK, i REE THe ST POINTER 

° + TACK PAINTER NOT EQUAL TO sSTACKY 

$9001, ANSI CK THE ANSHER 

- PEF tei F OF ANSWER WRONG 

sae, seg ig oe 
; RIGHT HALF OF ANSWER WRONG 

3°), -(SP)  ;RESTORE THE STACK 

SaVStK, * Gee Hes Srack Po pooRess FOR TYPING 



HOY 
ah ete jeu (Portes shine l dS MACY11 27(732) 20-SEP-76 13:54 PAGE 49 

104000 STACK POINTER FOULED UP 

022767 010260 170170 CMP = lS, STK! =; CHECK THE RTI ADDRESS ON THE STACK 

Tosd00 HL fe RTI RIT ADDRESS NOT EQUAL TO #1S 
926767 170216 170160 cue SADDER, STK2 —; CHECK THE PSW ON THE STACK 

1 HLT Legh TROT EQUAL TO 200 

026767 170172 170150 cnp RAND.C, STK3 su bara ON THE STACK 

104000 HLT ;STK3 NOT EQUAL TO RAND.C 

26767 170162 170140 cH RAND.D, STKY s HECK ara ON THE STACK 

104000 HLT ;STK4Y NOT EQUAL TO RAND.D 
026767 170142 170130 cHP RAND.A, STKS scr OK THE E pata ON THE STACK 

74900 HL ;STKS Not EQUAL TO RAND.A 

ini 170132 170120 cHp RAND.B, STke —_; CHECK THE DATA ON THE STACK 

1 HL : eA EQUAL TO RAND.B 

2273 O10476 012716 O10S04 MOV 83S, (SP)  ;RESET ‘THE STACK 
eer 010S02 00002 RTI RESTORE THE STATUS (T-BIT) 

cove O1OSOY 104400 a8 SCOPE 

Bae 5 LELELALLALLLLALLLELLLLLEL ALLELE LLEEE ELLE RELL RL EE LE EELS LEE ELE LAEEES 
at sTEST 26 26: RCISE = aac (Porth FUaaT FLORTING T INSTRUCTION) 

: ora oy 
eS ; sia SEE Ea JHE HHH 

cee SIGE GRD GRE | I ATO fir Me Mak Oe He oT 
a B1de2B O7ebt0 FSUB+ RO FLOATING SUBTRACT ON THE RO STACK 

ue ie ime” & EB SLES 
ie e767 170100 170052 cH SSUBPS, SPSW ae PROCESSOR STATUS 

1 104000 HL ftw ca iE TE OuAL TO SSUBPS 

1S seg a nh 
Bibees Geere? Sooide i7ddee CH SAVSTK,’SeP ile Tre STACK POINTER ho rt 

2302 010570 001401 BEQ si #4 BRANCH IF OK 



PEC LL OeKEe Et os 

010572 

sie 
S
e
 

e
k
 

n
e
 
e
d
 

: 
oa 

a7 Bidred Be 

pat 
eot4 

one 
ave 

aur ( 1 F 5) me R. "Brencr #8 

170042 

170032 

1700 

010See 

167766 

167732 

167722 

167702 

167672 

010744 

170006 

167776 

ievren 

167730 

167720 

167710 

167700 

167670 

167660 

HLT 

104 
MACY11 27(732) 20-SEP-76 13:54 PAGE SO 

;STACK POINTER NOT EQUAL TO sSTACK4 

SSUBL, ANS eae TH ANSWER 

: : HALF tg ANSWER WRONG 

ssuBe, ANS2 sere ANSWER 

sae WALF'O OF ANSWER WRONG 

Glee Te simex POINTER 
sBRANCH I 
; STACK POINTER FOULED UP 

3s 

as, STK1 —_; CHECK THE RT ADDRESS ON THE STACK 

tRTI ADDRESS NOT EQUAL TO s#1$ 

SSUBER, STK2  ;CHECK THE PSW ON THE STACK 
fa I 

TI PSW NOT EQUAL TO 

CRAIC THE om ON THE STACK 

;STK3 Not Eou EQUAL TO RAND.C 

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

; CHECK TA ON THE STACK 
; BRANCH 
;STKS NOT EQUAL TO RAND.A 

;CHECK THE DATA ON THE STACK 
; BRANCH Mg OK 
;STK& NOT EQUAL TO RAND.B 

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

-D, STK4 
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Span MACY11 27(732) 20-SEP-76 13:54 PAGE Si 

HTEST 271g pRAERGISE EMM, (POPoLL FLOATING MILTIPLY INSTRUCTION) 

: = (PDP-1 gy Baal INSTRUCTION) 

ROARK PRINTER SRI i, 
Pitiiiiiittiititittitttitiiiititiititiittitiittititiiiitiitttiittititey 

10746 912701 000604 TST27: MOV #STACKO, Ri SET UP THE STACK POINTER 
10752 004767 002622 ISR PC, PUSHR PUT THE DATA ON THE STACK 

Bioree O7stel PMU l 075021 FMUL+ Ri FLOATING MULTIPLY ON THE R1 STACK 

slat 013767 177778 167624 1S: Mov asPs, SPSW PRO ESSOR STA TATUS 

ot pups ee 16 167612 CMP SMULPS, Poy Se Tie Te ect ATUS 
1100 00140 BEQ +4 pean 
11004 1 HLT T EQUAL TO SMULPS 

011006 105767 167602 TSTB © SPSW CHECK FOR 
11012 1 BMI 2s BRANCH IF 

11014 ? 10 1 MOV T TK PROPER STACK SS FOR TYPING Hipes peeses poRKS ie yece ee OSBveak Sep tee THe STK SOINTER 
11030 001401 BEQ +4 
11032 HLT TACK POINTER NOT EQUAL TO sSTACKY 

011034 026767 167612 167546 CMP SMUL1, ANSI! § ;CHECK THE ANSWER 
110%e 00140 BE +4 *BRANCH IF OK 
il 1 HL LEFT HALF OF ANSWER WRONG 

011046 026767 167602 167536 CHP sHuL2 , ANS2  ;CHECK THE ANSWER 

11 rpa008 HLT , sBRANCH WFO OF ANSWER WRONG 

011060 O0045! BR 3S 

11 12767 OO00604 167600 2s MOV 8STACKO,SAVSTK ;SAVE STACK FOR TYPING 
il 787 167574 167520 cH SAVSTK, SSP * CHECK THe TACK POINTER 
il 1401 Q +4 H I 

011100 104000 HLT ;STACK POINTER FOULED UP 

11108 022767 010762 167470 CMP #1$, | STK1 | ;CHECK THE RTI ADDRESS ON THE STACK 
1111 1401 BEQ +4 cH IE Ok 
11112 104000 HLT to NOT EQUAL TO #1$ 

11114 026767 167536 167460 CMP SMULER, STK2 ; CHECK PSW ON THE STACK 
iiige 1 BE +4 : I Ok 
1114 1 HL *RTI NOT EQUAL TO 200 

011126 026767 167472 167450 cup RAND.C, STK3 —_; CHECK THE ATA ON THE STACK 

sete 1 | HL ; ISTK3 oro Not Eon EQUAL TO RAND.C 

011140 026767 167462 167440 CMP RAND.D, STKY  ;CHECK THE DATA ON THE STACK 
O11146 OO14O1 BEQ +4 ‘BRANCH IF OK 



MAINDEC-11-DBKEB-A KELIF (PDP-11 FIS) EXERCISER. 
ee TEST 27: prehe ree Pntic 1 

ee 011150 104000 HLT 

11152 7? 167442 167430 ce 
11160 1 9 

fs llige 1 HL 

1 11168 ath 167432 167420 CMP 
ip lll iO BEQ 
is 11174 1 HLT 

1 lll 12716 011204 MOV 
ie pis RTI 

18 011204 104400 3$: SCOPE 

e4e0 

ese ;TEST 30: 
: RAND.A 

SS 011206 012702 OO0604 TST30: MOV 
ae Oll2le 004767 OOe3sb2 JSR 

011216 o00e40 NOP 
Be Oll2ge0 075032 FDIV+ 

ll22e 13767 1 167364 1S: MOV 

GlissS liver Here Hay Be flies bre Me 
pa 104000 HLT 

ll 1 7 167342 TSTB 
eto tice {tere BHI 

11254 012767 167406 MOV 
ate ott 7 rats 167326 CMP 

ll 1401 BEQ 
e445 Olle7e 104000 HLT 

11274 767 167362 167306 CMP 
ll 1401 BEQ 

011304 104000 | HLT 
11306 026767 167352 167276 CMP 
11314 001401 BEQ 

011316 104000 HLT 

011320 OO04S1 BR 

11322 oie ree 167340 2S: MOV 
11330 767 16 167260 CMP 
11336 pcos BEQ 

011340 1 HLT 

KO4 
MACY11 27(732) 20-SEP-76 13:54 PAGE S2 

s;STKY NOT EQUAL TO RAND.D 

RAND.A, STKS Com BATA ON THE STACK 
;STKS NOT EQUAL TO RAND.A 

RAND.B, STKE s CHECK THE ATA ON THE STACK 

:STKE hot EQUAL TO RAND.B 

#3$, (SP) 
RESTORE THE STATUS (T-BIT) 

; LLARELELLLLLLLLLLLLLELLLALA ALLE LELLLELELE LEAL LEE LLL L ELE LELE SELLER ELE LES 

STACK POINTER = Re 

MR. a wa FDIV rob FLOATING DIVIDE INSTRUCTION) 
B / RAND.C,RAND.D = ANSI, ANSe 

H LLELLLLALE LEELA ALLELE LAL LLAEEELLLAEA RELA LLELLAELELELE LALA RLLAL ALLEL 

#STACKD, Re SET UP THE STACK POINTER 
PC, PUSHR PUT THE DATA ON THE STACK 

R2 sFLOATING DIVIDE ON THE R2 STACK 

aePS, SPSW § ;SAVE PROCESSOR STATUS 
R2 SSP >SAVE THE STACK POINTER 
SOives, SPSW CHECK PROCESSOR STATUS 

;PSW NOT EQUAL TO SDIVPS 

SS ES 
PROPER STACK SS FOR TYPING ! RE EE ARE 

;STACK POINTER NOT EQUAL TO s#STACKY 

2
2
3
 

33 
+ 

SDIV1, ANSI ; CHECK ANSWER 
+4 ;BRANCH IF OK 

;LEFT HALF OF ANSWER WRONG 

$OIVe, ANS ;CHECK THE ANSWER 
+4 ;BRANCH IF _OK 

;RIGHT OF ANSWER WRONG 

3$ 

SSTACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
SAVSTK, SSP ;CHECK THE ante POINTER 
, ‘ BRANCH IF 

;STACK POINTER FOULED UP 



04 
NAINDEC-11-DBKEB-A KELIF (PDOP-11 FIS) EXERCISER. MACY11 27(732) 20-SEP-76 13:54 PAGE S3 
DBKEBA.P11 TEST 30: EXERCISE FOIV Re 

2461 
011222 167230 CMP #15, TKI CK THE RT THE STACK Ese BEE SiGe ae THE STL BST Bt oESS on Te 

011352 104000 HLT *RTI RDORESS” NOT EQUAL TO #1$ 

11354 767 167306 167220 CMP SDIVER, STK2  ;CHECK THE PSW ON THE STACK 
11362 901401 8EQ +4 BRANCH IF OK 

sie 11364 HLT “RTI PSW NOT EQUAL TO 200 

011366 026767 167232 167216 CMP RAND.C, STK3  ;CHECK THE DATA ON THE STACK 
71 011374 001401 . BEQ +4 “BRANCH IF_OK 
eg 11376 HLT *STK3 NOT EQUAL TO RAND.C 

74 011400 26 7? 167222 167200 CMP RAND.D, STKY § ;CHECK THE DATA ON THE STACK 
75 011406 001401 BEQ +4 *BRANCH IF_OK 

ei7e 11410 1 HLT *STK4 NOT EQUAL TO RAND.D 

78 Oiiuie 026767 167202 167170 CMP RAND.A, STKS — ; CHECK CHECK THE DATA ON THE STACK 
79 011420 001401 BEQ +4 BRANCH IF_OK 

e480 Oll422 1 HLT ISTKS NOT EQUAL TO RAND.A 

24B2 14a 026767 167172 167160 cH RANO.B, STK = ; CHECK THE DATA ON THE STACK 

aes 114 paabD HL 7 SERN fF EQUAL TO RAND.B 

e426 O11436 012716 011444 MOV 83S, (SP) | ;RESET THE STACK 
sie? 011442 o00002 RTI RESTORE THE STATUS (T-BIT) 

2489 O11444 104400 3S: SCOPE 

a 
e452 5 LLKLLLLELLAELLLE ELLE LE SELLA LLLLELLLELLRELL ELLA RLL LALLA ALLA LALA LLL ELLLES 

2493 :TEST 31: EXERCISE FADD (PDP-11 FLOATING ADD INSTRUCTION) 
Page i RAND. RAND. B + RAND.C,RAND.D = = ANSI, ANS2 

2495S STACK POINTER = R3 
sia PS ritiiiiititiiiiiitt iti it iit itt ttt iit titi ittitiiitiittritittrttt ts 

2498 O11 O12 000604 TST31: MOV SSTACKO,R3 ;SET UP_THE STACK POINTER 
ae 11 767 O0el2e2 JSR PC, PUSHR PUT THE DATA ON THE STACK 

2501 O114S6 900240 NOP 
ee0e 11460 075003 FADD+ R3 ;FLOATING ADD ON THE R3 STACK 

11 13767 167124 1S: MOV #PS ATUS 
Sepe read 10367 77738 MOV a ‘ scp" SVE The Sine BOIN POINTER 

011474 026767 167130 167112 CMP sabors, $PSwW Ck THE PROCESSOR 
11 OO14O BE +4 BRANCH IF OK 
11 rt HL 3PSW NOT EQUAL TO SADDPS 

10 011 105767 167102 TSTB CHECK FOR ERROR 
Bu Bit je 1 BMI < RANCH IF ERROR 

13 011514 012767 000610 167146 MOV ast ack, SAVSTK ; PROPER STACK ADDRESS FOR TYPING 
Eat 11508 26767 167142 167066 CMP SAVSTK, SSP “CHECK THE STACK POINTER 

1S Oil 1401 BEQ +4 *BRANCH IF OK 
2516 011532 104000 HLT *STACK POINTER NOT EQUAL TO sSTACKY 
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aid

 

; 

026767 
001401 
104000 

026767 
001401 
104000 

026767 
001401 
104000 

026767 
00140 
1 
012716 

104400 

167072 

167062 

1e7074 

011462 

167016 

166772 

166762 

166742 

166732 

167046 

167036 

167100 
167020 

166770 

166760 

166750 

166740 

166730 

166720 

011704 

es: 

TEST Og acard (PPPERRISE FADD Ree 7 

MO4 
MACY11 27(732) 20-SEP-76 13:54 PAGE S4 

$9001, ANSL — ; CHECK THE ANSWER 

; {LEFT cate of ANSWER WRONG 

SADD2, ANS2 — ;CHECK THE ANSWER 
+4 pre IF oe 

RIGHT OF ANSWER WRONG 

3$ 

#STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
SAVSTK, SSP : CHECK “3 STACK POINTER 

*BRANCH IF OK 
STACK POINTER FOULED UP 

als, STKL —_; CHECK CHECK THE RT RTI ADDRESS ON THE STACK 

: RIT RDORESS NOT EQUAL TO #1$ 

SADDER, STK2 ;CHECK THE PSW ON THE STACK 
+4 “BRANCH IF OK 

RTI PSW NOT EQUAL TO 200 

RAND.C, STK3 § ;CHECK THE DATA ON THE STACK 
+4 *BRANCH IF OK 

*STK3 NOT EQUAL TO RAND.C 

RAND.D, STKY —; CHECK THE ATA ON THE STACK 

° ISTKY eRe NOY Eob EQUAL TO RAND.D 

RAND.A, STKS | ;CHECK THE DATA ON THE STACK 
+4 *BRANCH IF OK 

>STKS NOT EQUAL TO RAND.A 

RAND.B, STKE § ;CHECK THE DATA ON THE STACK 
+4 : if OK 

TK “Ho EQUAL TO RAND.@ 

#3$, (SP) ;RESET THE STACK 
;RESTORE THE STATUS (T-BIT) 
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NAINDEC-11-DBKEB-A KELIF (POP-11 FIS) EXERCISER. MACY11 27(732) 20-SEP-76 13:54 PAGE SS 
DBKEBA.P11 TEST 32: EXERCISE FSUB RY 

es ; © SHAK AKHELRARAKKALEE SE RAAALE RE KEREAAAEKLAAAAKAAE RARE RAERAAA ASAE REAR RS LALEE 

eobl : TEST 32: 0. ‘ enERCISE rae, teeth PLSST ING RSTRNT INSTRUCTION) 

: T 
ee? : ss cacaaal tiie tiadist Ulesamneumninnlitinnetaniiaeameniaemasamimeaa 

11 12704 TST32: MOV #STACKO, RY ET TACK POINTER 
e570 TRE BASE? Boies JSR PC, PUSHR ‘Bat Hie DAT ON THE STACK 

2572 011716 000240 NOP 
te 11720 075014 FSUB+ RY FLOATING SUBTRACT ON THE R4Y STACK 

cere SLITS Simcey Hezzze ates ss yrs, Sees aE SUT 
go? 11734 026767 166700 166652 NP SSUBPS, $PSW ; CHECK THE PROCESSOR STATUS 

te 011744 104000 HLT it 0 T EQUAL TO SSUBPS 

011746 105767 166642 TSTB = SPSW ;CHECK FOR 
11782 1 BMI 25 BRANCH IF ERROR 

2584 011754 012767 O00610 166706 MOV #STACKY,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING 
2585 011762 767 166702 166626 CMP SAVSTK, SSP >CHECK THE STACK POINTER 
258 011770 001401 BEQ +4 ;BRANCH IF OK 
e587 11772 104000 HLT *STACK POINTER NOT EQUAL TO #STACKY 

2589 011774 O26767 166642 166606 CMP $SUB1, ANSI!  ;CHECK THE ANSWER 
e530 1e00e 1 BEQ +4 -SBRANCH IF OK 
e 31 1 1 HLT *LEFT HALF OF ANSWER WRONG 

2593 012006 767 166632 166576 CMP $SUB2, ANS2  ;CHECK THE ANSWER 
goat Gi 14 001 BEQ +4 : H IF OK 
gb 12016 1 HLT RIGHT HALF-OF ANSWER WRONG 

2 012020 000451 BR 3$ 

33 g12028 7 OO0604 166640 25: MOV #STACKO,SAVSTK ;SAVE STACK ADDRESS FOR TYPING 
2200 12030 : ” 166634 166560 CHP SAVSTK, ’$SP s CHET THe THE STACK POINTER 

eb02 SE tier HLT * STACK POINTER FOULED UP 

2604 o12035 ; 7? 011722 166530 cHP Hs, STK1 ; CHECK THE RT RTI ADDRESS ON THE STACK 

Bebe Bt 1 HLT J iB 4 SboRESS” SS NOT EQUAL TO #1$ 

2608 Mere an 166566 166520 CMP SSUBER, STK2 CHECK THE PSW ON THE STACK 
1 1 BE +4 

ee16 15pe4 1 HL ipa NO? EQUAL TO 200 

ble oleae 026767 166532 166510 CHP RAND. C, STK3 s CHECK THe DATA ON THE STACK 

gpd iSo7e OHO HLT : :STK3 Hof EQUAL TO RAND.C 

2616 012100 026767 166522 166500 CMP RAND.D, STK4Y  ;CHECK THE DATA ON THE STACK 
2617 O12106 OO1401 BEQ +4 “BRANCH IF OK 



Pil 

+: 18 012110 104000 

2 Ls ES : 1 
1 

NAINDEC-11-DSKEB-A 
DGKEBA. TEST 32: 

OS 
KELIF (POP-1] FIS) EXERCISER. MACY11 27(732) 20-SEP-76 13:54 PAGE S6 

EXERCISE FSUB RY 

166802 

166472 

012144 

166470 

166460 

iee20 

HLT sSTK4 NOT EQUAL TO RAND.D 

CMP RAND.A, STKS § ;CHECK THE DATA ON THE STACK 
BEO +4 sBRANCH IF OK 
HLT :STKS NOT EQUAL TO RAND.A 

CMP RAND.B, STKE CHECK DATA ON THE STACK 
BEQ +4 BRANCH IF OK 
HLT 4 aie? NOT EQUAL TO RAND.B 

MOV 83S, (SP) THE abe 
RTI RESTORE STATUS (T-BIT) 

38: SCOPE 

‘test. 33 a EERE ght. PORoH FLOATING fi FLOATING MULTIPLY INSTRUCTION) : aseee rete nob mel mes 
: CTAeK PO 
; scecesessess SEE 

TST33: MOV 8STACKD, RS ;SET UP THE STACK POINTER 
~ "JSR PC,  ‘PUSHR PUT THE DATA ON THE STACK 

NOP 
FMUL+ RS FLOATING MULTIPLY ON THE RS STACK 

1S Hoy aur, SPSW ae mee 

Ce SHLLPS, $e ; ieee TATUS 

HLT F ‘Pou NO ca Toe TO SMULPS 

TSTB sCHECK F iH ‘RANCH IF ERROR = 
Tiie. sTRox PO! i FOR TYPING 

et f ACK POINTER NOT EQUAL TO sSTACKY 

SMUL1, ANS!  ;CHECK ANSWER 
ro oo ne a 
HLT ;LEFT HALF OF ANSWER WRONG 

SMUL2 : , ANS2 a CK THE ANSHER 

on OF ANSWER WRONG 

A Ri STACK STACK POINTER FOULED UP 
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eee (POP-11 FIS) ‘aston wes 
EXERCISE FMUL 

Ol2lbe 

166336 

166272 

166262 

ig6242 

166232 

012404 

166270 

166260 

166250 

iene: 
166230 

166220 

TSTH: 

1S: 

TBR 

COS 
MACY11 27(732) 

eS, STKi 
+4 

SMULER, STKe 
+4 

RAND.C, STK3 
+4 

RAND.O, STK4 
+4 

RAND.A, STKS 
+4 

RAND.B, STK 
+4 

83$, (SP) 

Pe, PUSAR 

20-SEP-76 13:54 PAGE $7 

CHECK THE BT RTI ADDRESS ON THE STACK 

3RTI ROORESS NOT EQUAL TO #1S 

CHECK THE PSW ON THE STACK 

RTT Pak NOT EQUAL TO 200 

bata ON THE STACK 

een EQUAL TO RAND.C 

CHECK THE DATA ON THE STACK 

ee Oe TO RAND.D 

Ck THE DATA ON THE STACK 

pee | EQUAL TO RAND.A 

s CHECK THE DATA ON THE STACK 

;STK6 hot EQUAL TO RAND.B 

ata STATUS (T-B8IT) 

tTEST 4 NEXERCISE FDIV (PDP<11 FLOATING DIVIDE INSTRUCTION) 
ji" hewo.ayRht6 67 RenO.c,fie0.0 = el, ee £ 

SEEREELFELEREKAESAERATE A LESSTEVERELFESERES REEF SELLERERS TERESA ESE ESESSE 

tPGT Tre Dara ON THe STACK 
;FLOATING DIVIDE ON THE SP STACK 

ni babes Pans 9 

; 
EQUAL TO SDIVPS 

SE BS 
. ie rire gyno Fo RODRESS FOR TYPING 

5 ACK POINTER NOT EQUAL TO sSTACKY 
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TEST 34: 

7 

BH 
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+t 
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ae 
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a 
pier tS 

104400 

KELIF (POP-11 FIS) EXERCISER. 
EXERCISE SP 

166162 

166152 

166132 

Ole4e2 

166104 

166106 

166076 

FOIV 

z 

MACY11 27(732) 

$OIV1, 
+4 

sOIve, 
+4 

ANS1 

ANS2 

(SP) 

20-SEP-76 13:54 PAGE SB 

;CHECK THE ANSWER 
;BRANCH IF ox 
;LEFT HALF OF ANSWER WRONG 

;CHECK THE ANSWER 

IBTAT WALF°OF AUSMER URONG 
sRESTORE THE STACK 

;SAVE PROPER STACK ADORESS FOR TYPING 
sCHECK THE STACK POINTER 

STACK POINTER FOULED UP 
CHECK THE RTI ADDRESS ON THE STACK 
: OK 
;RTI NOT EQUAL TO #1§ 

3 CHECK i PSW ON THE STACK 

sa TOT EQUAL TO 200 

CHECK THE DATA ON THE STACK 

etc No EQUAL TO RAND.C 

CHECK THE DATA ON THE STACK 
:STKY No EQUAL TO RAND.D 

DATA ON THE STACK 
peat TF EQUAL TO RAND.A 

CK THE DATA ON THE STACK 
:STK6 No EQUAL TO RAND. 

RESET Ive sac STATUS (T-BIT) 
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1 END ROUTINE 

o00091 166130 ADD 81 PCNT+2 ;COUNT PASSES 
1661 ADC PCAT 

DONE: 
002000 177570 IT #SH10, BSH sRING THE BELL? 

1S: CLR ~(6) CLEAR 
010000 177570 T #SW12, deSWR :RUN WITH TRT? 

BNE S 
000044 a sf IT 

I $20, (6) ;SET TRACE TRAP 
ea Nov 83$,-(6) JUMP TO START OF TEST 

012736 2s: nov 84S, -(6) bait START OF TEST 

oo00042 4$: MOV as42,RO GET MONITOR ADDRESS 
BEG 3 IF NONE 
SR , (0) *GO TO MONITOR 

NOP 
NOP 
NOP 

001146 3S: INP @eSTART ; RETURN 

-TBIT: O 

;SUBROUTINE TO READ TTY INPUT AND SAVE OCTAL NUMBER 

1 24 READIN: JSR 
esis MOV : 

MOV (85)+, RL 

1 1S: She (Re) +,R3 sSTORE DATA 
rt Q 8§ *BRANCH IF DONE 
1 000060 #60,R3 

1 177770 Bi} 8177770,R3 
13014 
1 (R1) 

fh 
1 ite 

1 2s: c ;SET C-BIT IF NOT 
1 33: CL2Z 

013042 4g: RTS RE 
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ss 
KELIF (POP-11 FIS) E 

POLISH MODE ROUTINES TO ACCE 
MAINDEC-11-DBKEB-A 
DBKEBA.P11 

As" 
F 

F 

; CHECK 

a 
ei 

Paap 

4 mn 
Bate 

Pd NOT 

;GET N-BIT, CLEAR C-BIT, V-BIT 
Pow SAVE ;SET THE 

1S: 
77s 165476 

ieei7e 

a
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od 
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;GET N-BIT, CLEAR C-BIT, V-BIT 
Pow SAVE ;SET THE 

RNAAS 
o
O
o
0
0
0
 

IT, CLEAR C-BIT, V-BIT 
Pow SAVE 

if® 

beeek 
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177776 

165130 

ISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES 

165316 

165344 
165330 

165306 

165264 

165146 

165132 

SPOPDV: 
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nen ;CHECK FOR DIVIDED BY ZERO 

ee ON CODES 

SDIVER fag BY ZERO CC’S 
SDIVPS ;SET , 

eo oe 
(SP) 

SDIVPS fa 1h PSW 
ZERO ANSWER 

N-BIT, CLEAR C-BIT, V-BIT ;GET 
ves SET THE PSW SAVE 

(SP)+ ;POP GARBAGE OFF THE STACK 

sEXIT POLISH MODE 

PUT INTO RO 
She FR DIVIDE BY ZERO 

;CHECK FOR R OVERFLOW 

sBRENCH TF NO CONDITION CODES 

SPSW iT op ebe ovenriou 

Bit Ao V-81T CODES 
rt 

SFT Up SUB TRAKT ERROR PSH 

;CHECK FOR MUL 
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000400 177570 SCOPES: 

DLs 
0001 

O40000 177570 1S: 

Z O00 165062 75: 

004000 177570 
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MAINDEC-11-DBKEB-A KELIF (POP-11 FIS) EXERCISER. MACY11 27(732) 20-SEP-76 13:54 PAGE 63 
-Pll HLT ROUTINE (ERROR HPEOuT) 

ped ath ol 177570 ~=HLTS: Bit | faaeicetmatt Roce a er’ 

is: Se NP om ae 

177570 
e737 bedbdd 

- a 
are 
a7 

ae
 

: e
t
 

=
 

io
 ‘Pur ADDRESS OF INSTRUCTION ON STACK 

Pet
e 

eee
 

ee
 

0 - 

Feats 
2389 

) 
? 

2 oie t in i TYPE TADS IN OCTAL 
PRINTR °T LEADING ZERO’S 

Sage 141 ithe aernce ERRORS ;GO TO USER ERROR ROUTINE 

dh Cn Sai soe fait HALT Os” *HALT ’ 
3000 1416 rae 001000 177570 pe #SHO9, 2#SHR sCHECK EOR NHIBIT LOOP ON ERROR 

141 T . ome 
a IIgs 1 LO4E4S CLRB —sICNT#+1 
Q 14134 000167 IMP KITS ;LOOP ON TEST UNTIL NO ERRORS 

014140 000000 HLTADS: 0 

014142 010046 ERRORS: MOV RO, -(SP)  ;SAVE RO 
a1 Gisise 010146 MOV Ri = -(5P) SAVE RI 

4 nov Wye? Bae TTY sTYPE RAND.A IN OCTAL 
le O1N15& O04 oo1e14 ISR %7,PRINTR TYPE LEADING ZERO’S 

zis OiNiee nov E, .B, TTY sTYPE RAND.B IN OCTAL 

iB aise Grae) oe a a tae 
21 ot 1 -(RO)’ RI eet THE INSTRUCT TON 

18 i 1 177747 BIC 8177747, RL i MASK ALL BUT TYPE (+,-,#,/) 

et isle 5 14662 000006 nov RSIGNS, 1S Oly ay Fe OF SIGN TABLE 
1 i 167 ered ADD Ri, rt} ADO OFFSET 

1S: SIGNS THE RIGHT Be) BS BNE a SIS eueo.c ry EYEE BORIS SIO, 
3025 01 004767 001136 ISR %47, PRIATR : LEADING ZERO’S 

ae i 116705 by nove’ SO ary ;TYPE RAND.D IN OCTAL 
1 7 ISR 7 /PRINTR ; LEADING SBERO"S 

i 000630 Abb S$A00PS, Ri : aan Pee 
1 1 164326 TSTB ;CHECK FOR ERROR CONDITIONS 
: a Bi *BRANCH IF ERROR 

1 ioe fee. T 
3035 14 2108 HOV . (R14 TTY s TYPE (R14 RY ocTA 

55 nea ng SS pl ieee 
14312 Oi 0006 1 MOV SSTACKY, TTY sTYPE sSTACKY IN OCTAL 

3039 014316 004767 001054 JSR »PRINTR TYPE LEADING ZERO’S 
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“A 
DaKEBA Pid 

TYPE (R1)+ IN OCTAL 
; ADI 
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CHECK FOR BUFFER OVERFLOW 
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