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1, - ARSTRACT
This program exercises the KE1iF floating point Instructions
(FADD, FSYB., FMULs FDIV) with random number patterns, The
answers ars checked agalnst resylts obtalned wusing the

corresponding FORTRAN softwarae roytines, About 282 passes
shouid be ryn to establish credaplilty,

2, REQUIREMENTS

2,1 Equipment
PDP~11 (KD11A) standard eomputer with KE11F eptien

2:2 Storage
The routlines use memory |ocations @ ~ 17588, The map at the
end of the |]stings shows the absojute |cea%tjons of the
FORTRAN math roytines which were assembled Seperate|ly and
linked to the maln program via LNKXi1i on a DECsystemsid,

2,3 Preliminary erograms

MAINDECw11-DBKEAwA KE11F Instryction Tests,

3, LOADING PROCEDURE

Use standarg procedyre for ABS tapes,
4, STARTING PROCEDURE

4,1 Control switch settings

See 5.1,1 (all gewn for worst gase testinmg)

4,2 Starting address

The program shoyld always be started at 2282,

4,3 Program and/or operator actjon

1) Load program Into memory wsing ABS loader,
2) Load address 20¢,
3) Set switeches (see 5,1.,1) Al| down for worst case,

®
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Description .

5,

5.2,1

4) Press start,
S) The program wlil loop ang bell wlll ring once svery Pass,

OPERATING PROCEDURE

Operational switch settings

SWCL5> & L ,.,,.. HALT ON ERROR
SW<14> 8 1 ,,,.+s SCOPE LOOP
SWC13> 3 1 .,,,4s INHIBIT PRINTQUY
SWE12> 2 4 ,4e4sser INHIBIT TRACE TRAPPING
SWC11> = 1 ,...0es INHIBIT ITERATIONS OF SUBTESY
SWCAP> = 1 .,.,.,¢ BELL ON ERROR
2 ,.,40¢ BELL ON PASS COMPLETE
SWCP@9> 3 L ,.yss. LOOP ON ERROR
SWCPB> = L ,.yyss LOOP ON TEST IN SW<612>
SWSB7> = 1 .4ege+ INPUT DATA FROM THE TELETYPE

Cautiont SW<8}2> are a|so ysed for ROM word mateh with KMi}
malntenance cardg,

Subroutine Abstracts

TYPIN

1f SW<?> |s on a @+ the program calculates a pseydosrandom
number to be uysed as inpyt data. If SW<?> I8 on a i; the
program wil| ask for Input data from the tsistype at the
heginning of each pass, The same data |Is ysed with all
Instructions (FADD. FSUB, FMUL, FDIV) for the entire pass,
If SWC7> 1s put down after entering the data smtry routine,
that data |s used 2s the starting numbers for the ranmdom
mnumber generator,

The Inpyt format (S}

Type |mput datas

ALt NNNNNN

A2: NNNNNN

B1t NNNNNN

B21 NNNNNN

Where:

Al = |eft word of flirst argument
A2 = rlght word of flrst argument
By = |eft word of second argument

right word of second argument
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®

l.e, AL,A2(+,»,#,/)BL,B2 = answer
NNNNNN = data typed by the onerator

A1, A2, Bi, and B2 myst be 16 bit left Justlifled oetal
Aymbers,

£,G,
42 = 2p@p242
20P7082 = not accepted (17 blts)
4812 = not accepted (8 Is not octal)

They are assymad to be In fleating point format, 1,E, b1t
15 of A1l and Bl are the sign plts, hits 7eid of Ay and B1
are the exponents (excess 128 format) and the rest (b|tS Deb
of Al and By and =all of A2 and B2) form the mantissa
(norraljzed) less the hldden bit., For more Information read
the malintenance Manual, Al, A2, Bi, and B2 are put Tnte
RAND,A, RAND,B8, RAND,C, and RAND,D respectivel|y,

FORTAN

This roytine make use of "poiish mode"™ te IInk the FORYRAN
MATH PACKAGE ROUTINES TQ CALCULATE THE EXPECTED RESULT,

LOCATIONS $ADD1, $ADD2 contalin addition answer,
Locatlions §$SUBy, $SUB2 contaln sybtragt answer,
Locations SMUL4, SMUL2 contain myuitiply answer,
Locations §DJvi, $DIV2 ocontaln divide answer,

1f a floating error occyrrs (overflows, underfiow, or dlvide
by zero), these answers are meaningless, The jocatlons
$ANDPS, $SUBPS, SMULPS, or SDJVPS contalns 347 and SADDER,
$SUBER, SMULER, or SDJVER, contaln the conditlons codes of
the error,

SCOPE

This subroutine call Is plaged between each sSybtest In the
tast sectlon, It recards the starting address of each
subtest as It Is belng entered In Jocatlon M"LADS", 1f a
scope loop Is requested, the current subtest w]|| be looped
upon, SW<C11> on. a 1 Inhibits lteration of sybtests, The
contents of LADS may be used to determine the last subtest
successfully completed,

¢
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Descriptlon

5,24

5.2,5

5:2.7

6,

6,1

6.1.1

HLT

This roytine prints out an error message (See 6,1), To
Inhibit typeouts, Pyt SWC13> on a 1,

TRTRAP

1f SW<12> 1o on a @) the T=blt will be set on a|ternmate.
passes, When the Tsblit |s sat, the processor traps after
sach Instryction, The flrst Ingtruction executed yoon
trappling Is an "RYT" whieh retyrns to the Interrypted
sequence of Instructions, This seauence |s econtlinued yntl]
the end of the progream |s reached,

TRAPCATCHER

A", 42" = "HALT" sequence |3 repeated frem @ = 776 teo gateh
any yunexpected traps, Thys any ynexpected traps of
Interupty wil| HALT at the vector ¢ 2,

FLOATING POINT TRAP (to 244)
All tests set the fleating point trap veetor (244) to palnt
to the Instruction following the fipating pelnt Jnstruetlon,

Thus, whether op not a trap occurs 1s only detected |f the
data or the stagk polinter(s) are wrong,

ERRQRS

Error printout
There are two formats for error typeoyt) one for nQfma|

numbers and ona for floating errors (overflow, yndarflow and
divide by zero),

The normal format (when no floatlng polng error 1s

Indicated) |s as fo|lowsi

AAAAAA  MMMMMM, MMMMMM S MMMMMM, MMMMMM

PSW SP ANSWER
EXPECT1 NNN  NNN  NNNNNN,NNNNNN
GOT: NNN  NNN  NNNNNN,NNNNNN

Where!

AAAAAA ==> PC of HLY Instruction

MMMMMM =z> |mput data (RAND,A, RAND,B, RAND,C, RAND,D)
S ==> type of operation belng tested (e,=,8, or /)
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Descriptionm

6,1.2

6,3

7.4

NNKNNNN =2> resy|ts
PSW = processor statys word
Sp = stack polnter (mot necessarl|y R6)
ANSWER = resylting answer off the stack

When a floating peint error s Indlcated (overfiow,
underflow:; or djvide by zere) the format Is as fo|lows!

AAAAAA MMHMHM.ﬁMMHMM S MMMMMM , MMMMMM
PSHW SP ANS3 ANS2 ANSS ANS4 ANSS ANSE
EXPECTI NNN NNN  NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN

GOT: NNN NNN  NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN
Wheres
AAAAAA =2> PC of HLY Instryugtion
MMMMMM s2)> |mpyt data (RAND,A, RAND,B, RAND,C, RAND,D)
S =z> type of gperation befng tested (#,=,#%, or /)
NNNNNN =s=2> results

PSW = processor statys word

SP & stack polinter (not necessar]ly R6)

ANSY = PC of Interupted Imstryustion (should be

FIs)

ANS2 & PSW at Interyunt time

ANS3 = Inpyt data (RAND.C)

ANS4 = " " (RAND,D)

ANSS & " " (RAND,A)

ANSS & " " (RAND,B)

To find the fal|lng test, look at the |lsting abeve the
address typed, '
Error reoovery

Restart at 200

Error oodnt

An error coymt |s kept In "ERRORS" (LOC 1202), 1¢ Ts
cleared by restarting at 200,

RESTRICTIONS

None

P
4
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Description -
8, MISCELLANEDYS
8,1 Execytliom time
Abell wiil plng within 5 seconds with all switches daown,
More than 202 passes should be run to Insyre a wide varjeey
of number patterns.
8,2 Stack Polnter
Stack Ig Injtally set to 604
8,3 Pass coynter
A 32 bl (2 words) pass count Is kept In "PCNT" {LOC
1004,1006), ]t Is cleared by restarting at 200,
8.4 Power Fall
Each test cam be power falled with no errores, To use, start
the test as usual! and powsr down then up at any time, The
program shoyld type "POWER"™ and continue to rum from Where
power fall Imterupted with no other tyReouts,
9, PROGRAM DESCRIPTION

This program tests all the FIS Instructions on the KELLF
using all reglsters expept 7 for the "stack polnter", The
program has many Subtests (the code between 2  SCOPE
statements) whigh are ryn 256 times before gentinuing to the
mext, SW<iL> on & & causes each subtest to be ryn only
ence, The address IGNT (LOC 1P2@8) contalns the |terat]on
count |n the |eft byte and the test number R the rlght
byte, All the sSybtests shouid be run seauentially by
starting at 282 not by starting at the beglnning of the
subtast, Te |oop onm a particular sybtest, put the test
number (ses |Iisting) In SWC6ID> of the switoh reglster and
SW<B8> om a i, This tast wlil be looped upom ynt|| SW<B> Ts
put on a @ or the right byte |s changed, 11 the test Ts
mon-existant, the program wil! be run as usyal,

The FORTRAN math roytines, which are used to calculate the
correct answers, were taken ynmodifled from the PDPwil
FORTRAN package and assembied as seperate modyles, They
were | Inked to the maln programs via [NKX11 omn @&
DECsystem=12 wh]oh produces a binary tape In the nofmal
absolute format, Thus, the program loads and runs Just |Tke
any other dlagnostic program,
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DBKEBA.P14 TABLE OF CONTENTS
1 SWITCH SEYTINGS AND ERROR TYPEOUT FQRMAT
55 EQUALITIES
104 VECTOR AND ANSWER AREA
162 RANDOM NUMBER GENERATQR, TRACE TSR, AND F]S TSR
164 FOUR WORD RANDOM NUMBER GENERATOR
183 SETUP AREA
277 TEST 1t EXERCISE FADD RO
363 TEST 2: EXERCISE FSyUB Ry
449 TEST 3! EXERCISE FMUL R2
535 TEST 4: EXERCISE FDIV  R3J
621 TEST 81 EXERC]SE FADD R4
693 TEST 6! EXERC]ISE FSUB RS
765 TEST 7t EXERCISE FMUL SP
838 TEST 191 EXERCISE FDIV RO
910 TEST 111 EXERCISE FADD R}
982 TEST $2i EXERCISE FSUB  RR
1054 TEST 33 EXERCISE FMUL  R3
1126 TEST 141 EXERC]SE FDIV R4
1198 TEST 15¢ EXERCISE FADD RS
1270 TEST 161 EXERC]SE FSUR  SP
1343 TEST 471 EXERCISE FMUL R@
1415 TEST 2081 EXERCISE FDIV Ry
1487 TEST 241t EXERCISE FADD R2
1559 TEST 221 EXERC]SE FSuUB R3
1634 TEST 234 EXERCI{SE FMUL R4
1703 TEST 241 EXERC]SE FDIV RS
177% TEST 2514 EXERC]SE FADD SP
1848 TEST 261 EXERCISE FSUB  RP
1920 TEST 27% EXERCISE FMUL R1
1992 TEST 38} EXERCISE FDIV R
2p64 TEST 344 EXERCISE FADD R3
2136 TEST 321 EXERCISE FSUB R4
2208 TEST 334 EXERCISE FMUL RS
2280 TEST 344 EXERC]SE FDIV SP
2353 END RQUTINE )
2381 READ OCTAL INPUT ROUTINE (READIN)
2407 POLISH MODE ROQUTINES TO ACCESS FORTRAN ROUTINES
2523 PUSH DATA ROUTINE (PUSHR)
2534 SCOPE ROUTINE
2566 HLT RQUTINE (ERROR TYPEOUT)
2721 TTY INPUT ROUTINE
2746 TYPE ROUTINE
2775 OCTAL DUMP OF A WORD & 18 BIT ADDRESS TYPER
2810 POWER DOWN AND UP ROUTINES
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DBKEBA.P13 SWITCH SETTINGS AND ERROR TYPEQUT FORMAT
1 WTITLE MAINDECe11eDBKEB=A KEL1F (PDOPell FIS) EXERCISER,
2 2e0eee (ASECY
3 «GLOBL $ADR,$SBR,SMLR,SDVR,SERR,SERRA
4
5 JCOPYRIGHY 1972, DIG]TAL EQUIPMENTY CORP,, MAYNARD, MASS
6 JPROGRAM BY KEN CHAPMAN
7 +REM]
8
9 SW]TCH USE
10 veponey cay
11 7 TTY DATA INPUT
12 8 LOOP ON TEST N SW€61D)>
13 9 LOOP ON ERROR
14 12 PeRELL ON PASS COMPLETED
1% 1eBELL ON ERROR
16 11 INWIBIT ITERATIONS
17 12 INHIB!Y TRACE TRAP
18 13 INNIBIT FRROR TYPEQUTS
19 i4 LOOP ON TEST
gg 15 HALY ON ERROR
22 ERROR MESSAGE FORMATS|
gi 1, WHEN NO FLOATING POINY ERROR |8 INDICATED
25 AAAAAA MMMMMM , MMMMMM S MMMMMM , MMMMMM
26 PSW SP ANSWER
27 EXPECT! NNN NNN  NNNNNN, NNNNNN
gg GOT: NNN  NNN  NNNNNN, NNNNNN
30 WHERE |
31 AAAAAA =3> PC OF HLT INSTRUCTION
32 MMMMMM =3> INPUT DATA (RAND,A; RAND,B, RAND,C, RAND,D)
33 s zm) TYPE OF OPERATION BEING TESTED (#,m;#, OR /)
34 NNN s3> RESULTS
35 PSW & PROCESSOR 8TATUS WORD
36 SP s STACK POINTER (NOY NECESSARILY Ré)
g; ANSWERs RESULTING ANSWER QOPF THE 3TACK
39 2, WHEN A FLQATING PQINT ERRQR IS INDICATED (QVERFLOW, UNDERF| OW,
49 OR DIVIDE BY ZERO)I
43 AAAAAA MMMMMM , MMMMMM S MMMMMM , MMMMMM
42 PSW SP ANSY ANS2 ANS3 ANSH4 ANSS ANS6
43 EXPECT: NNN  NNN  NNNNNN  NNNNNN  NNNNNN NNNNNN  NNNNNN  NNNNNN
| 4; GOT: NNN  NNN  NNNNNN  NNNNNN  NNNNNN  NNNNNN NNNNNN NNNMNN
4
46 WHERE |
) 47 AAAAAA, MMMMMM, S, NNN, PSW, AND SP ARE THE SAME AS ABOVE,
48 ANSYL s PC OF INTERUPTED INSTRUCTION (SHOULOD BE FIS)
49 ANS2 8 PSW AT INTEFRUPT T]ME
) 50 ANS3 = INPUT DATA (RAND,C)
51 ANS4 = n " (RAND', D)
52 ANS5 = " " (RAND, A)
) 53 ANS6 3 " " (RAND',B) !
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DBKEBA.P1Y EQUALITIES
54 1844292
5% 104020
56 000004
57 177776
58 177579
59 1775792
6p 200087
63 220000
62 2Ro0e0L
63 oe0p02
64 200003
65 po0004
66 29000%
67 282005
68 200006
69 gogea7
70 180000
73 240002
72 280000
73 240000
74 -BQ4000
75 og2000
76 gpLeee
77 spo4ng
78 poogey
79 2800202
80 ceson4
83 peopie
82 ogenee
83 og004p
84 go0400
(1] 200200
86 pooeLe
87 094020
88 202000
89 age0e0
90 pi00090
91 g2op0g
92 p42008
93 190000
94 200020
95 290040
96 eoPL2e
97 poRL40
98 000200
99 BB0240
100 oee300
191 00340

SCOPE= TRAP
HLT= EMT
TYPE= 107
PS=s 177776
SWR= 177570
DISPLAY=SWR
BELL*® 7

Rgs %0

Ri= | 1

R23 X2

R3= X3

Ré= X4

R3s %5
TTY= X5

SPe %6

PCe X7
SWi5+= 100008
SWids 40000
SWide 20000
SWi2e 10000
SWils 311
SWi0= 2000
SWa9= 1000
Swpas 400
BlTe » 00OPROY
BlT1 & 000002
BlT2 » 000024
BIT3 2 0QPPOLO
BlT4 » D2OCO20
Bl715 & PERRAR
BiT6 = PERLOS
BiY7 & oppR20R
BITO . Q20040
BlTY = Q01000
BITi0 = PO2000
BIT1L = PpepOD
BIT12 = 210000
BITLS = peenRno
BiTi4 = 240000
BITLS = 100200
LEVELD = pOR
LEVELY = 240
LEVEL2 = 180
LEVELY = 140
LEVEL4 = 202
LEVELS = 240
LEVELS = 300
LEVEL? s 342

KEL1F (PDP=11 FIS) EXERCISER,

MACY11,620 22eAUGe72 11140 PAGE 2
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122
103
104
1e5
126
ie7
108
109
110
111
112
113
114
115
116
117
118
119
120
1231
122
123
124
125
126
127
128
129
139
131
13¢
133
134
135
136
137
138
139
149
143
142
143
144
145
146
147
148
149
150
151
152
153
154
15%

(ll§

11=DBKES=A

11

00208

pBR204

ppR60Q
(411X
go06e4
po06026
goegele
go0612
20614
go0616

poo62e
200622
eop624
200626

e@ze3p
poR632
700634
rPoR636

pR640
repe4z
202644
PR0O646

720650
g0a652
o654
gpo656

702660
700662
po0664
0p0666

VECTOR AND ANSWER AREA

2p2eze
290229
290467

2p0224
290167

Jpo6o0

geeooo
o0000Q
ggoooR
poesap
2pop00
opoooe
ogep00
opoeee

zpoeoe
epegep
ppoooe
ogepee

opopeoD
cpeeee
Ppepep
ppevoe

209000
ooeegoe
2pepeD
2p2000

vpecop
opeeoe
zeeRee
coopop

0peeRe
peeoee
700000
opRo2Y

-—_ HA?‘.Q;NMW
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202604

2aa736

,!

1THE FOL

e We e We Wwe we -

STKL!?
STK2:
STK3:
STk4:
STKS:
STK6?
SPSW!
$SP1

RAND, A}
RAND.B!
RAND, !
RAND,D:

$ADOPS?
$ADOL1
£ADD2}
$ADDER:

$SUBPS!
$SuUBLY
$5uB21
$SUBER:

SMULPS!
gMULLI
$MUL 2}
SMULER?

$DIVPS!
$DIVL
spIvet
$DIVER:

2 JTRAP CATCWER FROM 2 = 776

2pe

WMP BEGIN JJUMP TO STARTING ADDRESS OF PROGRAM
204

JMP STARTY JRESTART ADDRESS

ego

LOWING LOCATIONS ARE YSED FOR YTHE STACKS, R6 IS INITIALLY SET
TO 604 (STACKZ), AS ARE THE OTHER REG]STERS (RE THRU R5) WHEN
THEY ARE Y0 BE USED AS TWE FLOATING PDINT 8TACK POINTER,

THE DATA ]S PUT DIRECTLY ONTO THE STAGK, NOT BY PUSHES)

IF NO ERROR OCCURES THE STACK PQINTER (ANY REGISTER) x§ POINTING
TO 610 (ANS1), IF AN ERROR OCCURES, R& 1S POINTING YQ 624,

S0 THE TRAP PUTS TWE RETURN ADDRESS AND PS IN 682 (STKY)

AND 682 (STK2) RESPECTIVELY,

2

@

STACKPY 2

STACKR1 P

STACKA4| ANSLI a
STACK&L ANS21 a

Sanu aEmaw Semm s

Sam® s IS B B
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DBKEGA

156
157
158
159
160
163
162
163
164
165
166
167
168
169
179
171
172
173
174
17%
176
177

P

gene7e
202672

232674
222700
eoe7026
ege7ie
gan72e
200724
p202732
goe736
eo0744
goe759

2090752

go8754
200756

VECTOR

200029
¢geooe

105367
266767
z2p5567
66767
2p5567
266767
095567
66767
203567
200287

opeooé

1040098
oppeR2

KEL11F (PDPe11 FIS) EXERC]SER,

AND ANSWER AREA

177726
177716
177714
177706
177700
177676
177664
177656
177650

177712
177782
177672

177662

SAVSTK?
RNDFLG?

RAND4S:

YESRTI
FISTRP}

)
e

DECB
ADD
ADC
ADD
ApC
ADD
ADC
ADD
ADC
RYS

RYY

R
RY!

MACY14,620 220AUGe72 1148 PAGE 4

RAND,D
RAND.B'
RAND,D
RAND,C,
RAND,C
RAND,D,
RAND,B
RAND, A,
RAND, A
PC

JFOR FLAGS TO KEEP TRACK OF ROUNDING
RAND', A JINSURE AL| ZERQES WORKS
RAND,B
RAND,, C
RAND, D

JTRACE TRAP SERVICE ROUTINE
JERRONIOUS FIS TRAP
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SETUP AREA

DBKEBA.

178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
2o
201
202
203
204
205
206
207
208
209
219
21}l
21
213
214
215
216
217
18
219
220
223
222
223
224
225
226
227
228
229
230
231

P1d

r0i1008
£R1002
701004

g@1012
gQ1014
e@ip22
701026
e01032
221036
e01042
r01046
eg1052
291056
eo1p62
eO1066
eo1a74
gp11m02
go1112
goL116
pR1124
201132
201136
pg1142
201146
ep1152
g@1169
gOL164
eRL170
201174
peL20@
egi202
201206

2042102
pR1214
g@1222
ge1230
201236

p@1242
£R1246
e@1254
gR126@
pR1262
eR1264

2g1009

7000080
20000809
202000

812706
212737
pi2700
012729
812729
g1272¢
832729
232720
242729
232729
pie72g
032737
212737
812767
012747
12767
B12767
op5067
2R%p67
2@BRe7
12786
212737
205067
e@3p67
005067
108737
1004023
pR4ve7
BRB464

00024
2@5015
D4444p
242040
205015
201242
200004
23850}
Q4567
neo629
193752
opoeo4

- .~
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pagery

2008604
208752
200028
735256
pPB340
215536
200340
214020
200349
P13644
200340
290754
op034p
123456
187654
p70707
4128252
177644
177642
177640
peR604
0p0140
177614
p12622
177476
177378

177466

ap3214
254524
850116
252104

20D

gpL246

p20R72
211502

pE1272

peoa14

PoB244
pRPB246
17751
177504
1775a@9
177474

177776

242529
052125
835101

pooR4Q

) 8 10008
ICNT: 2 JITTERATION COUNT (H! BYTE)) TEST # (L0 BYTE)
ERRORS: ¥ JERROR COUNY LOCATION
PCNT: 0,0 JPASS COUNT LOCAT]ON
BEGINI MOV #STACKB,SP ISET UP SYACK

MOV #YESRY, @#14 }SET UP TRACE TRAP

MOV - #20,RP

MOV #,]07,(RO)a ySET UP 10T VECTOR

MOV #3490, (RE)»

MOV #PDOWNS, (RE)+  JSEYT UP POWER FAlL VECTYOR

MOV #340,(R2)*

MOV #HLTS, (RB)& §SET EMT VECTOQR

MOV #3497, (RO)

MOV ¥SCOPES,(RA)+  JSET TRAP VECTOR

MOV #3428, (RE)&

MOV #FISTRP,8#244  ;SET UP FIS VECTOR

MOV #34p,0#246

MOV ¥#123456,RAND,A JPRIME THE RANDOM NUMBER GENERATOR

MOV #407654,RAND,B

MOV #070727,RAND, C

MOV #125252,RAND,D

CLR ERRORS JCLEAR ERROR COUNTER

CLR PCNT SCLEAR PASS COUNTER

CLR PCNT#2
START| MOV #STACKSG, SP JSET UP SYACK

MQV #i40, e#ps JSET UP PROCESSOR STATUS

CLR ICNT

CLR LADS

CLR RNDFLG JCLEAR THE ROYNDING FPLAGS

TSTB PHSWR JCHEEK FOR TTY INPUT

BM] TYPIN

JSR PC;RAND4S

BR FORTAN FBRANCH TQ ROUTINE TO CALCULATE ANSWERS

ITHE FOLLOWING ROYTINE ACCEPTS DATA F”ﬁM THE TELETYPE,

THE FORMAT IS legg AL, A 9', e,/) B, B2,
: THE PROGRAM ASKES POR ONF 5 NT AT A T!ME. AND RE: ASKES
} WHEN INVALID DATA |S ENTER!Dn

TYPINI TYPE, 12
JASCIZ  €A5>CL2>"TYPE INPUY DATAINK45><12?

+EVEN
1%: TYPE, ,#2
JASCI1Z a3y "
JSR R5, READIN JAECEPYT FiRST ARGUEMENY PROM THE T71Y
RAND, A
BCS TYPIN
2%: TYPE, *2



MAINDEC~41=DBKEB=A
SETUP AREA

DBKEBA

232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
279

P14

012782
201276
go1302
721304
gai13es
gp1310
PP1314
p@1322
P01326
7@1330
291332
201334
2213490
21346
7091352
221354
gR1L356

go1360
PRL364
201370
eP1374

gp1400
po1404
poL406
goL410
£01412
go1414
gPL416
201420
go1422
r01424
£R1426
201430
g@1432
201434

201436

631124
204567
@ge6e22
183767
291349
202024
p3@522
204567
pgos24
193767
691326
ceeoo4e
231122
2p4567
oep626
183767
BP1314

205067
0p5067
005067
05067

pR44s7
213044
pgeeenc
233066
213044
0g00@086
213144
213044
oppeeees
233222
013044
goeen06
0433080
213412

104400

KE41F (PDP=11 FIS) EXERCISER,

8200872
2114682

221314
9208872
#11434

284340
222072
711418

177244
177250
177254
177269

711460

peeg4dp

g2oe4g

200040

3%:

48

FOQRTAN?

,ASC1Z
JSR
RAND,B
BCS
BNE
TYPE,
L ASC1Z
JSR
RAND,C
BCS
BNE
TYPE,
JASCIZ
JSR
RAND,D
BCS
BNE

CLR
CLR
CLR
CLR

JSR
$PYSH
SADR
SPOPAD
SPUSH
$SBR
$POPSB
$PUSH
SMLR
SPOPML,
$PUSH
$DVR
$POPDV
SEXITY

SCOPE

MACY11,620 22s9AUGe72 41)48 PAGE ¢

"Az; "

RS,

23
TYPIN
Ry

”Ei‘ L

RS,

3s
TYPIN
Y

"BZ& L
RS,

4%
TYPIN

$ADDPS
$SUBPS
SMULPS
SDIVPS

x4,

N

R 4

READIN

READIN

READIN

SPOLSH

FACCEPY SEGOND ARGUEMENY FROM THE TTY

{ABCEPY THIRD ARGUEMENY FROM THE TTY

JACCEPT FQURTH ARGUEMENT FROM THE FTY

JICLEAR ALL THE PS SAVE LOCATIONS

JENTER PO JSH MODE

JRUSH HE DAYA ONYO TWE STACK
JFORTAN ADD RQUTINE

JSAVE THE ADD ANSWERS

JPUSH THE DATA ONTQ THE STACK
IFORTRAN SUBTRACT ROUTINE
$SAVE THE SUBTRACT ANSWERS
JPUSH THE DATA ONTO THE STACK
1FORTRAN MULTIPLY ROUTINE
ISAVE THE MULTIPLY ANSWERS
fPUSH YHE DATA ONTO THE STACK
JPORTRAN DIVIDE ROUTINE

ISAVE THE DIVIDE ANSWERS
JEX]T POLISH MODE



-
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DBKEBA.P1L TEST 3
271
272
273
274
275
276
277
278 20144p 012729
279 021444 BB4767
28¢
281 ¢0145p 294249
282 9@1452 075@00
283
284 021454 013767
285 201462 2108067
286 p@L466 P26767
287 001474 001p23
288
289 01476 1957867
290 ¢215M2 10P0464
291
292 e@1504 012767
293 p@1512 026767
294 g@1520 001423
295 p@P1522 164000
296
297 001524 026767
298 01532 CQ01ip04
299 2P1534 026767
300 p@P1542 01518
301 e@L1544 832767
Jg2 ¢@1552 w@@Lg22
383 21554 052747
3Ip4 QL5622 062767
35 ¢Qi578 0©@5567
306 ¢@1574 102334
Ip7 p@i576 0QP@2s7
308 0@1600 DRE262
309 epLe@2 0413767
310 ¢@i61@ 912767
311 e@l6l1é6 2P@723
312
313 7@91620 132767
314 Q1626 02p101Q
315 221639 152767
316 001636 162767
317 0o@1644 0P5667
318 0g1650 104p00
319
320 g@1652 1@R451
321
322 gQ1654 012767
323 Q1662 026767

324

701670

¥P1401

- o~

KEL1LiF (PDPeil F1s) EXERCISER, MACYi1,620 22eAyGe7?2 11148 PAGE 7
EXERCISE FADD RO

poaco4
L2130

177776
177130
177136

177112

200610
177152

177102
177874
2308082
pp0eB02

u121:7 1}
377036

177776
gpe348

goQooe
ppoeo2

2pneel
176762

zpo6R4
177002

177132
17712¢

177156
177876

177356
177858
1773zg

177119
177644

177226
177012
177845

177835
176779

177026
176726

jlei'i#.i'ﬁ.li’Ql*"&l.’&.&a&ﬁl.i.'*ﬁ.l.lh'l.l""‘i"..9.9’0..!0.00"'.

JTEST 11 EXERCISE FADD (PDPeli FLOATING ADD INSTRUCTION)
] RAND,A,RAND,B & RAND,C,RAND,D = ANS1,ANS2
i STACK POINTER & R@
li&aﬂa*ﬂﬂ!lllo#l!l!e&.'!Ellﬁl..lﬁ..ii**!i.lf&lﬁ!ﬂﬁ&lﬁ"i.ﬂiiil!iii!.&.!&
TST1: MOV #STACKE RO JSET UP THE STACK POINTER
JER PCy PUSHR  JPUT THE DATA ON THE STACK
NOP
FABD+ RO JFLOATING ADD ON THE R® STACK
18: MOV 8#PS, SPEW §SAVE PROCESSOR STATUS
MOV R@, $SP JSAVE THE STACK POINTER
68 EMP $ADDPS, SFSK JCHECK THE PRQCESSOR STATUS
BNE 43 JGB CHECK FOR ROUNDING ERROR
T$Y8 SPSW JCHECK FOR ERROR
BM] 2$ 1BRANCH IF ERROR
MOV ESTACK4,54VSTK {SAVE PROPER SYACK ADDRESS FOR TYPING
CMP SAVSTK, SSP {GHECK THE STYACK POINTER
BED T JBRANCH IF 0K
ML T §SPACK POINYER NOT EQUAL TO #STACKS
CHF $A0DL, ANSI (OHES THE ANSHWER
BNE 4%
CMP §ABDR2, ANSZ JOHEGK THE ANSWER
BEG 3%
451 gx; ggz?;, RNBFLG  JOMETK THE ROUNDING FLAG
N
81S #BIT1, RRUFLG  §SEY ROUNDING FLAG
ADD #is $4002 FlHCRIMENY FORTRAN ANSKWER
EYily $400¢ AL LRRY
BV 6% fARANCK !I7 NO OQVERFLOW
cee SQLEST 4., CONDITION COOES
SEV §SET 51”7
MOV BHPS; “ABDER §SET Pes FOR QVERFLOW
MOY B340, LADDPS  1SEY T PSW
BR 6% (FRY AN
5% BITB #BITL, RNDFLGeL !OHL.Y  CERDUNDING™ FL.6
8NE 7% PBRAK W . SET
B1S8 #RIT1; RNBFLG#1 JSET "DETDUNDING®™ FLAG
SUB %1 $ADD2 JRESTORE CHTGINAL ANSKER
SBC $ADDY 1 SUBTRACT CARRY
781 WL T JWRONG PSW OR ANSHWER
BR 3$
2% MOV #STACK®,SAVSTK JSAVE 3-.0F ADDRESS FQR TYFR-wNp
CMP SAVSTK, $SP JCWECK THD “7AEK POINTER
BEQ L JBRANCH 17 0K



MAINDEC~41-DBKEBwA KEL1F (PDPe11 FIS) EXERCISER, MACY11,628 22eAUGe72 {1148 PAGE 8

DBKEBA.P11 TEST 1 EXERCISE FADD R2
325 201672 1040E0 ALY FSTACK POINTER FOULED UP
326
327 921674 222767 331454 176676 CMP #1$, STK1 JCHECK THE RT] ADDRESS ON YHE STACK
328 7@1702 991401 BEO o4 1BRANCH IF 0K
329 201724 104000 WLY JRT] ADDRESS NOT EQUAL TO #i$
33e
331 goL1706 826767 176724 176666 CcMP $ADDER, STK2 ICHECK THE PSW ON THE STACK
332 Q1714 001401 BEO 44 JBRANCH IF OK
333 O1716 104200 HLT JRT] PSW NOT EQUAL YO 202
334
335 201729 026767 176700 176656 CMP RAND,C, STk3 ICHECK THE DATA QN THE STACK
336 201726 D0B1491 BEO ¥4 IBRANCH IF OK
337 ¢@81730 1040020 ALY 1STK3 NOT EQUAL TO RAND,C
338
339 g@1732 026767 176678 176646 CMP RAND,D, STK4 ICHECK THE DATA ON TKE STACK
340 01740 001421 BEQ 1 +4 IBRANCH IF 0K
341 £@1742 1p4000 HLY ' JSTK4 NOT EQUAL TO RAND,D
342
343 0@1744 026767 176650 176636 CMP RAND,A, STKS JCHECK THE DATA ON THE STACK
344 1752 001401 BEQ o4 IBRANCH IF OK
345 01754 104000 HLT 1STKS NOT EQUAL TO RAND,A
346
347 01756 226767 176648 176626 CHP RAND,B, STK6 ICHECK THE DATA ON THE STACK
348 gO1764 0@1401 BEQ ¢4 1BRANCH IF 0K
349 01766 104000 HLTY 1STK6 NOT EQUAL TO RAND,B
350
351 01772 0812716 @BL776 MOV #3%, (SP) JRESEY THE STACK
352 e@01774 0QRp002 RY1 IRESTORE THE STATUS (TeBIT)
353
354 Q01776 104400 38 SCOPE
355

e

£

Mﬂ\ \ ./
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MAINDEC-41»DBKEB=A KE11F (PDPell F1S) EXERCISER, MACY11,620 22¢AUGe72 11}42 PAGE 9
DBKEBA.P11 TEST 2 EXERCISE FSUB R4

356

357 }Dé#GG#.QQGG!#QI#O!GQG’!I&'!#ll&a0'!i.QGG'.QGQ'!i.{&!.."‘l.»i.l!.bil.l.
358 JTEST 2% EXERCISE FSUB (PNP+11 FLOATING SUBTRACY INSTRUCTION)
359 } RAND,A,RAND,B » RAND,C,RAND,D = ANS1,ANS2

360 ; STACK POINTER = R}

361 }Ghﬁ!ﬂﬂ#&.l!&laiil.l{d6li..iﬂlQOGQO.I!QDOQ'.DQ!!QQO.GQ"QOQQ."'!.I!....

362

363 2p220@ ¥12701 000604 TST2: MOV #STACKZ,RY JSET UP THE STACK POINTER

364 (002004 204767 211579 JSR PC, PUSHR  sPUT THE DATA ON THE STACK

365

366 02010 200240 NQP

367 e@2p12 075011 FSUBs R} JPLOATING SUBTRACT ON THE R1i STACK

368

369 Q2014 013767 177776 176572 18: MOV P#PS, SPSW JSAVE PROCESSOR STATUS

370 02022 2108167 176579 MOV Ri, sSP JSAVE YHE STACK PQINTER

371 p@2026 026767 4176606 17656@ 6% CMP $SUBPS,; SPSW JCHECK THE PROCESSOR STATUS

372 002034 001023 BNE 4% §GO CHECK FOR ROUNDING ERROR

373

374 p@20836 1095767 176552 TSYB SPSK JCHECK FOR ERROR

375 002042 100464 BM} 23 JBRANCH IF ERROR

376

377 002044 012767 PpE610 176616 MOV #STACK4,SAVSTK 1SAVE PROPER STACK ADODRESS FOR TYPING

378 Q2952 026767 176612 176536 CMP SAVSTK, SSP JCHECK THE STACK POINTER

379 002060 0@140% BEQ (od JBRANCH ]F OK

gau 02962 104000 HLY ISYACK POINTER NOT EQUAL TO #STACK4
81

382 0P2064 D26787 176552 176516 CMP $SUBL; ANSY JCHECK THE ANSWER

383 202972 0091004 BNE 43

384 gQ2074 026787 176544 17651 CMP $SUB2, ANS2 JCMECK THE ANSWER

385 pp@21P2 ©@1515 BEQ 38

386 (02104 032767 0OOGC04 476568 4%t BIY #8172, RNDFLG JCHECK THE ROUNDING FLAG

387 g@2112 001022 BNE 5%

388 gp@2114 952767 0p@004 176559 818 #B1T2, RNBFLG 1SPY ROUNDING PLAG

389 g@2122 062767 Qp@P0L 176514 ADD #1, $SUB2  } INCREMENY FORTRAN ANSWER

399 ¢02139 ©2@%5567 176506 ADC $5UBY FADD CARRY

391 02134 102334 BVC 6% JBRANCH IF NO OVERFLOMW

392 02136 0@P257 cce JCLEAR ALL CONDITION CODES

393 2149 02@0262 SEV 1SET VeBIY

394 @p2142 P13767 177776 176476 MOV Q#PS, $SUBER JSET UP PSW FOR QVERFLOW

395 02150 012767 0p@340 176462 MoV #34p, $SUBPS SET UPF TRAP PSW

39; gP2156 ©0pB723 BR 6% JTRY 1Y AGAIN

39

398 p@2160 132787 Oppoo04 176595 5§ B]TB #B]T2, RNDFLG+1 jEHECK "DEROUNDING" FLAG

399 702166 001019 BNE 7% JBRANCH iF SET

400 002170 152767 Dp@A24 176475 B1SB #8172, RNDFLG+1 jSET "DEROUNDING" FLAG

4g1 0@2176 162767 0p@RO0L 17644 syB #1) $SUB2  JRESTORE ORIGINAL ANSWER

4@2 (@2204 (05667 176432 SBC $SUB1 }SUBTRACT CARRY

403 ¢@2210 104000 7% KT I WRONG PSW OR ANSWER

404

405 092212 0PO451 BR 3%

ap6

407 Q@2214 012767 2pp6R4 176446 2% MOV #STACKZ,SAVSTK JSAVE STACK ADDRESS FOR YYPING

4@8 p@2222 026767 176442 176366 CMP SAVSTK, SSP JCHECK THE 3TACK POINTER

409 Q2230 0P140% BEG 24 JBRANCH IF 0K
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DBKEBA,P{1 TEST 21 EXERCISE FSUB R
419 02232 104020 WLT ISTACK POINTER FOULED UP
411
412 02234 022767 232314 176336 cMP #15,  STKL  JCHECK THE RT] ADDRESS ON YHE STACK
413 ¢p2242 001421 BEQ ,+4 JBRANCH IF OK
414 022244 104020 HLT JRT] ADDRESS NOT EQUAL TO #1§
415
416 (0P2246 226767 176374 176326 cHP $SUBER, STK2  JCHECK THE PSW ON THE STACK
417 Q2254 001421 BEQ 4 jBRANCH IF 0K
418 202256 104000 HLY JRY] PSW NOT EQUAL TO 202
419
420 002260 226767 176340 176316 CHP RAND,C, STK3  JCHECK THE DATA ON THE STAEK
421 02266 ©0@1401 BEQ Y JBRANCH IF OK
422 02270 104000 WL T JSTK3 NOT EQUAL TO RAND,C
423
424 £p2272 026767 176330 176306 CMP RAND,D, STK4  ICWECK THE DATA ON THE STAEK
425 (02300 01401 BEQ Y {BRANCH P OK
426 02302 104009 HLT JSTK4 NOT EQUAL TO RAND,D
427
428 02304 26767 176310 176276 CHP RAND,A, STK5  JCHECK THE DATA ON THE STACK
429 202312 001401 BEQ o4 JBRANCK IF OK
430 £02314 104000 HLT JSTKS NOT EQUAL TO RAND,A
433
432 02316 026767 176380 176266 cHP RAND,B, STK6  JGHECK THE DATA ON THE STACK
433 02324 091403 BEQ Vo4 1BRANCH IF OK
434 202326 104000 : WLY 1$9K6 NOT EQUAL TO RAND,B
43
436 202330 042716 092336 MOV #38,  (SP)  JRESEY THE STAGK
43; 202334 000002 RY1 JRESTORE THE STATUS (TeBIT)
43
439 2336 104400 38: SCOPE
440
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DBKEBA.PY1

443
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
463
462
463
464
465
466
467
468
469
4709
474
472
473
474
475
476
477
478
479
48p
481
482
483
484
485
486
487
488
489
499
491
492
493
494

2R2340
202344

ge2359
gp2352

02354
p@2362
202366
£R2374

202376
re2402

p22404
Q2412
£02429
202422

£R2424
292432
702434
202442
202444
p@2452
792454
202462
p@2470
202474
202476
202500
gp2s502
z£22510
2@2516

722520
292526
2092530
782536
222544
292559

p@2552
222554

p@2562
2025782

TEST 3:

gi12722
2p47687

200249
B875@822

213767
010267
026767
291023

195767
1002464

212767
026767
P@L40@Y
1042020

226767
2010084
226767
2@154%
632767
21022
52767
062767
g@5567
102334
2090257
2pg262

013767

012767
200723

132767
op1910
152767
162767
295667
104000

£PP451
712767

226767
701401

KE11F (PDPeil FIS) EXERCISER,
EXERCISE FMUL  R2

2009604
211230

177776
176230
176256

176212

ppe6lo
176252

176222
176214
zpo0le
ppoo1D

20003
176156

177776
2p@a340

gooele
opepie

ap0o01
176122

ppae04
176102

176232
176229

176256
176176

176156
176150
176228

176219
176164

176146
176332
176145

176135
176119

176106
176026

-~

MACY11,620
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}.léil#.liilill.'.llQGQQQ'QDﬂ‘liﬂ.iil"&il'l’.i!l.i.....l.i.i..l.'l.'.i.

JTEST 34 EXERC]SE FMUL (PDPaii FLOATING MULTIPLY INSTRUCTIQN)
} RAND,A,RAND,8 # RAND,C,RAND,D = ANS1,ANS2
} STACK POINYER = R2
]Ql#96GiQCiQlli!'..l...!i'{.ilD.llli.'Ci..ii.f’.i!..!..il.'!ﬂl..."i.l..
TST3! MOV #STACKZ,R2 §SET UP THE STACK POINTER

JSR PC, PUSHR JPUT THE DATA ON THE SYACK

NOP

FMUL*  R2 JFUOATING MULTIPLY ON YHE R2 SYACK
18 MOV oXPS, SPSKW ISAVE PROCESSOR STATYS

MOV R2, $SP JSAVE THE STACK POINTER
6%t CMP SMULPS, SPSHW JCHECK THE PRQCESSOR SYATUS

BNE 43 5G8 CHECK POR ROUNDING ERROR

TSTB $PSW JCHECK FOR ERROR

BM] 23 JBRANCH IF ERROR

MOV #STACK4,SAVSTK SAVE PROPER STACK ADORESS FOR TYPING

CMP SAVSTK, $SP JCHECK THE STAEK POINTER

BEC Y] JBRANCH IF 0K

HLT JSTACK POINTER NQT EQUAL TO #STACK4

CMP SMULL1, ANSL JCHECK THE ANSWER

BNE 43

cMP $MUL2, ANS2 JCHECK THE ANSWER

BEQ 33
431 gx; ;gzra, RNDFILG JCHECK THE ROUNDING FLAG

N .

B]S #BIT3; RNDFLG JSET ROUNDING FLAG

ADD #1, SMUL2 JINCREMENY FORTRAN ANSWER

ARC SMULL }1ADD CARRY

BVE 68 §BRANCH ]P NO OVERPLOW

cce JCLEAR AL% CONDIT]ON CODES

SEV JSET VaBl

MOV ##PS, SMULER JSEY UP PSW FOR QVERFLOW

MOV #3490, $MULPS JSET UP TRAP PSW

8R 6% JTRY ¥ AGAIN
5% BITB #B]T3, RNOF|Gs1 jCHECK "DEROUNDING" FLAG

BNE 7% JBRAKCH IF SET

B1SB #B1T3I, RNDFLG+1 jSET "DERTUNDING® FLAG

SyB #i, $MUL2 JRESTORE ORIGINAL ANSWER

SBC sMULL ISUBTRACT CARRY
781t HLY JWRONG PSW OR ANSWER

BR 33
28: MOV #SYACKD,SAVSTK [SAVE STACK ADDRESS FOR TYPING

CMP SAVSTK, $SP JCHECK THE STACK POINTER

BED Y] JBRANCH iF QK
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DBKEBA.PY1 TEST 3¢ EXERCISE FMUL R2
495 222572 104000 KLY §SYACK POINTER FOULED UP
496
497 222574 222767 2@2354 175776 CumP #15, STK1 JCHECK THE RT] ADDRESS ON THE STACK
498 22622 701421 BE® (4 JBRANCH IF 0OX
499 ¢22624 104000 HLT JRT] ADDRESS NOT EQUAL TO #1%
520
501 22626 226767 176044 175766 CMP SMULER, STK2 JCHECK THE PSW ON YHE STACK
502 rg2614 0p140Y : BEQ (b4 §1BRANCH IF 0K
503 22616 104000 » HLT JRY] PSW NOT EQUAL YO 2202
S5e4
505 022627 026767 176008 175756 CMP RAND,C, STK3 JCHECK THE DATA ON THE STAELK
506 £22626 40142} BEQ 1 *4 JBRANCH IF 0K
507 ¢22630 104000 HLY JSTK3 NOT EQUAL TO RAND,C
508
509 982632 26767 175778 175746 CMP RAND,D, STK4 JCHECK THE DATA ON THE SYACK
510 222649 00149} BEQ L JBRANCH IF OK
511 g@2%42 104000 HLY §STK4 NOT EQUAL TO RAND,D
512
513 p@2644 026767 175750 175736 CupP RAND,A, STK5 JCHECK THE DATA ON THE STACK
514 002652 @01402%1 BEQ L) JBRANCH IF OK
515 ¢@2654 104000 HLY JSTKS NOT EQUAL TO RAND,A
516
517 022656 026767 4175748 175726 CupP RAND,B, STké JCHECK THE DAYA ON THE STACK
518 Q2664 0Q1402} BEQ (o JBRANCH IF OK
519 0202666 104900 HLY JSTK6 NOT EQUAL TO RAND,B
520
521 202678 912716 0Q2676 MOV #3S, (sp) JRESET THE STACK
522 @e@2674 0020002 RY] JRESTORE THE STATUS (TeBIT)
523
524 222676 104402 3§ SCOPE
525



~
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526
527
528
529
53@
531
532
533
534
535
536
537
538
539
549
541
542
543
544
545
546
547
548
549
550
551
352
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579

202700
02704

?@2710
202712

202714
Q2722
202726
202734

202736
p@2742

2R2744
go2752
eR2760
gR2762

gp2764
gR2772
pR2774
go3p02
PR3004
eo3012
pe3pl4
p@3p22
zo3030
2B3034
03836
203040
203042
ee3050
2R3256

ro3p6Q
PR3066
eR3870
re3076
eR3124
203110

gp3112
2@3114

P@3122
ge3130

TEST 4

242723
0Q4767

7pe24dp
275933

213767
212367
226767
nP1023

1085767
100464

032767
026767
0014031
104000

0R6767
epioe4
06767
6@1515
832767
@122
052767
062767
205567
102334
eR0257
opR262
213767
012767
aga723

132767
001019
152767
162767
vp5667
104020

AP0451
312767

026767
201421

KEL1F (PDPeiy FIS) EXERCISER,
EXERCISE FDIlV R3

00604
240670

177776

1756782

175726

175652

200619
175712

175672
175664
o028
epee2e

po000Y
175626

177776
ope340

opee2n
o029

20008}
175552

2pn604
175542

175672
175660

175716
175636

175616
175618
175660

175650
175634

175616
175602
175605

175575
17556p

175546
175466

-~
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PTEST 414 EXERCISE FOIV {(PDPeil FLOATING DIVIDE INSTRUCTIQN)
; RAND,A,RAND,B / RAND,C,RAND,D = ANS1,ANS2
; STACK PQINTER = R3J
}#n%#i&#&#bi.!GQﬁlGlQii.ﬁ.nil..0!li'&l0§GQ§00!!‘!00‘QOIGQ.QQGQQQDQQDQQOQ
TST4: MOV #STACK@,R3 JSET UP THME STACK POINTER
JSR PC, PUSHR  JPUT THE DATA ON THE STACK
NOP
FDJV+ R3 JFLOATING DIVIDE ON THE R3 STACK
18 MOV #¥PS,  SPSW $SAVE PROCESSOR STATUS
MOV R3, $SP JSAVE THE STAGK POINTER
6% CMP $D1VPS, SPSW JCHECK THE PROCESSOR SYATUS
BNE 43 J1GO CHECK FOR ROUNDING ERROR
TSTB SPSW JCHECK FOR ERROR
BM] 23 JBRANCH IF ERROR
MOV #STACK4,SAVSTK JSAVE PROPER STACK ADDRESS FOR TYPING
cMP SAVSTK, $SP JCHECK THE STACK PDINTER
BEQ Y JBRANCH IF OK
HLT JSTACK POINTER NOT EQUAL TO #STACK4
cMP $DJVL, ANS1 JCHECK THE ANSWER
BNE 43
CMP $0Jv2, ANS2 JCHECK THE ANSWER
BEQ 3$
4%1 ng #B1T4, RNOFLG JCHECK THE ROUNDING FLAG
NE 5%
BIS #BIT4, RNDFLG JSET ROUNDING FLAG
ADD #1, $DIV2  JINCREMENT FORTRAN ANSWER
ADC $0Ive JADD CARRY
BYC 5% $BRANCH IF NO OVERFLOW
cce JCLEAR ALL CONDITION CODES
SEV JSET VaBIT
MOV @#PS,  SDIVER SET P PSW FOR OVERFLOW
MOV #34g, SOIVPS SET uUP TRAP PSW
BR 6% fTRY iT AGAJN
5¢: B1TB #8174, RNDF|Gel JCHECK "DEROUNDING" FLAG
BNE 73 }BRANCH 1F SET
B1S8 #B1T4, RNDFLG#1 jSET “DERGUNDING" FLAG
SUB #1, $0tvV2  JRESTORE ORIGINAL ANSWER
SBC $01vy §SUBTRACT CARRY
7% WL T JWRONG PSW QR ANSWER
BR 33
2% MOV #STACKZ,SAVSTK JSAVE STACK ADDRESS FOR TYRPING
CMP SAVSTK, $SP JCHECK THE STACK POINTER
BEQ 4 JBRANGH [F OK



Frav LARNVIVRN, rMwild,9c0 Z&TRULR/Z  L1{%0 FALE 1le

e e m e aw T rte <y T by oy oW T aa

DBKEBA.P13 TEST 4: EXERCISE FplV R3
580 p0@3132° 104029 ) HLY 1)STACK ROINTER FOULED UP
581
582 P03134 222767 332714 175436 CMP #1%, STK1 JCHECK THE RT] ADDRESS ON THE STACK
Y83 023142 201421 BEQ L JBRANCH IF 0K
584 0P3144 104020 HLT fRY] ADDRESS NOT EQUAL TO #1F¥
585
586 (03146 226767 175514 175426 CMP $DJVER, STK2 JCHECK THE PSW ON THE STACK
587 @@3154 0QQ@1421 BEQ (&4 JBRANGH [F 0K
588 p@3156 104200 HLT JRYI PSW NOT EQUAL TO 282
589
598 ¢@3160 ©26767 175440 175416 CuP RAND,C, STK3 JCWECK THE DATA ON THE STACK
591 e03166 09142} BEQ 4 JBRANGCK IF OK ‘
592 0031720 104020 HL Y JSTK3 NOT EQUAL TO RAND,E
593
594 2@3172 226767 1735438 175426 CMP RAND,D, STK4 JCHECK THE DATA ON THE STACK
595 ¢03200 001404 BEOQ L }1BRANGH [F 0K
596 003202 104200 HLY §1STK4 NOT EQUAL YO RAND,D
597
598 p@3204 226767 175410 175376 CmpP RAND,A, STK5 JCHECK THE DATA ON THE STACK
599 203212 020142} BEQ v é }1BRANCH IF OK '
600 03214 104000 HLY }STKS NOT EQUAL TO RAND,A
601
602 03216 226767 175400 175366 cuP RAND,B, STKk6 JGHECK THE DATA ON THE STACK
603 03224 0801401 BEQ o4 IBRANCH IF OK ,
604 003226 104009 HLY 1STK6 NOT EQUAL TO RAND,B
605
606 003230 012716 ©p3I236 MOV #38, (Sm) JRESET THE STACK
607 003234 000002 RYI JRESTORE THE STATUS (TeBIT)
608
629 03236 104400 381 SCOPE
610

0
3



®)

MAINDEC~11-DBKEB=A

DBKEBA.P1}4 TEST 5
611
612
613
614
615
616
617
618 203240 212704
619 (003244 2B4767
620
621 ¢@3250 2PR249
622 @Q3252 75024
623
624 003254 013767
625 pP3262 018467
626 @P3266 D26767
627 903274 0P1401
628 003276 104000
629
630 0@3308 105767
631 703304 100423
632
633 03306 012767
634 Q03314 026767
635 ¢P3322 0014081
636 ¢P3324 1pACO0
637
638 Q3326 026767
639 03334 20140}
640 @@3336 1p4000
643
642 0@P3340 Q26767
643 2@3346 0Q1401
644 (QP3350 1024000
645
646 2P3352 080453
647
648 ¢pP3354 012767
649 0P3362 026767
65¢ p@3370 0201404
651 ¢@3372 104008
652
653 0@3374 222767
654 203402 0P140}1
655 ¢03404 1040002
656
657 0@3406 026767
658 0203414 001401
659 ¢@3416 104000
660
661 (¢Q3420 026767
662 203426 Y014721
663 (0@3430 104049

664

KE14F (PDP=11 FIS) EXERCISER,
EXERCISE FADD R4

ro06024
p10338

177776
175330
175336

175318
opp6lD
175359

175300

175272

ppp6e4
173302

p23254

175224

175200

175332
175322

175354

175274

175254

175244

175306
175226

175176

175166

175156

-
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{TEST 53 EXERCISE FADD (PPPali FLOATING ADD INSYRUCTION)
i RAND,A,RAND,B ¢ RAND,C,RAND,D = ANS1,ANS2
3 STACK PQOINTER & R4
}ﬁ¢Q§0#!&!0‘“.O&Qi‘..ii.llil&l!.'.i!.!iQ!QIQOQ.lﬂ.iii.!.dl!ﬁi.lai.l.l'.i
TS75: MOV #STACKZ,R4 JSET UP THE STACK POINTER
JSR PC, PUSHR  JPUT THE DATA ON THE STACK
NQP
FADD+ R4 JFLOATING ADD ON TME R4 STACK
18 MOV @#PS,  SPSW }SAVE PROCESSOR SYATUS
MOV R4, $Sp ISAVE THE STACK POINTER
CMP $ADDPS, SPSW JCHECK THE PROCESSOR SYATUS
BEQ Y JBRANCH IF OK
HLT JPSW NOT EQUAL TO SADDPS
TST8 $PSW JGHECK FOR ERRQR
BM! 28 JBRANCH |F ERROR
MOV #STACK4,SAVSTK JSAVE PROPER STACK ADDRESS FOR TYPING
CMP SAVSTK, SSP JCHECK THE STACK POINTER
BEQ 4 JBRANGCH IF 0K
HLT JSTACK POINTER NOT EQUAL TO #STACK4
CMP SADDL; ANSY JCHECK THE ANSWER
BEQ Y |BRANCH [F 0K
HLY fLEFT HALF OF ANSWER WRONG
CMP $ADD2, ANS2 JCHECK THE ANSWER
BE® o é JBRANCH IF OK
HLT fRIGHT HALF OF ANSWER WRONG
BR 38
2% MOV #STACKZ,;SAVSTK SAVE STACK ADDRESS FOR TYPING
CMP SAVSTK, S$SP ;CHECK THE STACK POINTER
BEQ Y JBRANCH I1F OK
HLT }STACK POINTER FOULED UP
CMP #18, STKL JCHECK THE RT] ADDRESS ON THE STACK
BEQ Y JBRANCH IF OK
HLT JRTI ADDRESS NOT EQUAL T6 #1%
CMP $ADDER, STk2 JCHECK THE PSW ON THE STACK
BEQ Y §BRANCH IF OK
HLT JRYI PSW NOT EQUAL TO 282
CMP RAND,C, STk3 JCHECK THE DATA ON THE STAEK
BEQ Y JBRANCH IF OK
HLT JSTKS NOT EQUAL TO RAND,C



MAINDEC=14«DBKEB®»A
DBKEBA.P1Y

665
666
667
668
669
67¢
671
672
673
674
675
676
677
678
879
688
681
682
683
684
685
686
687
688
689
690
693
692
693
694
695
696
697
698
699
708
781
782
7083
704
705
706
707
728
709
719
711
712
713
714
715
716
717
718

793432
703440
723442

703444
283452
203454

P03456
203464
Q3466

7923470
rO3474

703476

203500
293504

£e3510
ge3512

203514
203522
293526
203534
2@3536

703540
p03544

£R3546
283554
£7@3562
203564

203566
203574
pR3576

203600

223606
203610

r@3612

®

TEST 5%

226767
201401
104020

426767
201424
104020

526767
201491
104200

212716
eeepae

104400

84272%
004767

200240
275015

213767
810567
026767
201421
104000

105767
100423

232767
226767
891404
104000

226767
201401
104000

226767 -

7201404
104020

200453

KE1iF (PDP=11 FIS) EXERCISER,
EXERCISE PADD R4

17517@

175458

175140

283476

200604
2120870

177776
173070
175106

175259

2pR6lo

175110

175250

175040

175146
175136

175126

175072
175060

175114
175034
175014

175004

CMP
BEQ
HLT

CMpP
BEQ
HLT

cup
BE®
HLT

MOV
RY!

3% SCOPE

MACY11,628 220AUGe72 11140 PAGE 16

RAND,D, STk4
, 4

RAND,A; STK5
L4

RAND,B; STK6
, 4

#3%, (Sp)

JGHECK THE DATA ON
JBRANCW IF OK
1STK4 NOT EQUAL TO

THE STAGK
RAND,D
JCHECK THE DATA ON THE STACK
jBRANCW IF 0K
§STKS NOT EQUAL TO RAND,A
JCHECK THE DATA ON THE STACK
{BRANCH IF OK
1STK6 NOT EQUAL TO RAND,B
JRESEY THE STACK

JRESTYORE THE STATUS (T«BIT)

36!00.0‘*'..0[.'Ql‘..0"&’{l...000i000§0§0000"QG...QCQO"QQ."CQ.Q‘.DOQ

JTEST 61 EXERCISE FSUB (POPwill FLOATING SUBTRACTY INSTRUETIQN)
3 RAND,A;RAND,B » RAND,C,RAND,D & ANS1,ANS2
} STACK PQINTER 8 R5
}0.00*00..00000.GllQO'Q.QQQCD’.O.'Q!!.'!!0‘.'0.'!Qﬂﬂiﬁlboﬁﬁioiiﬁiiﬁiiiii
TSTHT MOV #STACKZ,R5 ISET UP THE STACK POINTER

JSR PC, PYUSHR ~ §PUT TRE DATA ON THE STACK

NOP

F$UBe¢ RS JFLOATING SUBTRACT QN THE RS STACK
1% MOV ##PS,  SPSW JSAVE PROCESSOR STATUS

MOV RS, §5P JSAVE YTHE STACK POINTER

cMP ssuaps, SPSKW JCHECK THE PROCESSOR STATUS

BEQ Y yBRANCH IF 0K

HLY ‘ JPSW NOT EQUAL TO SSUBPS

TST8 $PSW JCHECK FOR ERROR

BM] 23 JBRANGCH IF ERROR

MOV #STACK4,SAVSTK JSAVE PROPER STACK ADDRESS FOR TYPING

CMP SAVSTK, SSP JCHECK THE STACK POINTER

BER R 1BRANCH IF 0K

RLY J1STACK POINTER NOT EQUAL TO #STACK¢

CMP $SUB1, ANS1 JCHECK THE ANSWER

BEO yé JBRANCH IF 0K

KLY JLEFT HALF OF ANSWER WRONG

cMP $SUB2, ANS2 JCHECK THE ANSWER

BEQ b4 jBRANCH IF OK

HLT JRIGHY HALF OF ANSWER WRONG

BR 3%




MAINDLC=q4=DBKEBwA

DBKEBA,P4Y TEST 4:
719 0B3614 212767
720 0@3622 2267547
721 7203639 2P1421
722 203632 104200
723
724 723634 222767
72% 03642 2014031
726 003644 104000
727
728 003646 026767
729 003654 091423
730 7203656 184020
731
732 ¢0366@8 Q26767
733 003666 091421
734 Q03670 124000
735
736 003672 (026767
737 03720 0014023
738 ¢@3702 104099
739
740 003724 026767
743 203712 0014231
742 QQ3714 1040020
743
744 Q3716 026767
745 (¢@3724 02014031
746 Q@3726 104p0Q0
747
748 p@3I73IQ Q312716
749 003734 20002
750
751 @O03736 104409
752
753
754
755%

756
757
758
759
768 083748 332786
761 003744 104767
762
763 0@375@ 000240
764 003752 U75026
765
766 003754 0313767
767 o@R3762 210667
768 ¢g@B3766 226767
769 ¢@3774 01421
770 @9@3776 104222
771

772

pR4apep

105767

KEL11F (PDP=11 FIS) EXERCISER,
EXERCISE FSUB RS

2pes604
175042

203514

174774

174740

174738

1747192

174700

pp3736

pp0604
2276302

177776
174630
174656

174610

1750846
174766

174736

174726

174716

174706

174676

174666

174632

174629

2%: MOV
CMP
BEQ

HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
WLT

CMP
BEO
HLT

CMP
BEQ
HLY

CHMP
BEQ
HLT

MOV
RT!

38: SCOPE

_—
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#STACKD, SAVSTK
SAVSTK, $SP
*4

#1%, STK1
' *4
$SUBER,; STk2
o4
RAND,C, STK3
, 4
RAND,D, STw4
,+4
RAND,A, STX5
o4
RAND,B, STké
)
#3%, (Sp)

JSAVE STACK ADDRESS FOR TYPING
JCHECK THE STACK POINYER
JBRANCH IF OK

JSTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH IF OK
JRT] ADDRESS NOT EQUAL TO #1S$

JCHECK THE PSW ON THE STACK
JBRANCH 1F 0K
fRT] PSW NOT EQUA, TO 2¢¢
JCHECK THE DATA ON THE STACK
{BRANGH 1P 0K
ISTKS NOT EQUAL 70

JCHECK THE DATA ON
JBRANCH [P 0K
§STK4 NOT EQUAL TO

RAND,C
THE STACK
RAND,D

§CHECK THE DATA ON THE SYACK
JBRANCH ]F OK

1STK5S NOT EQUAL TO

JCHECK THE DAYA ON
JBRANCH ]F OK
§1STK6 NOT EQUAL TO

JRESET THE STACK
JRESTORE THE STATUS (TeBIT)

RAND,A
THE STACK
RAND,B

3QQGQ*##QQ”OQQCOQGQQQ..!Q.Q.'l"’lﬂ{t*Q.Q'..l‘ﬁi#"'b.lGQC&'...!&G.....Q

1TEST 74 EXERCISE FMUL (PDPel” FLOATING MULTIPLY INSTRUCTION)
' RAND,A,RAND,B # RAND,C,RAND." ® ANSL,ANSZ
| STACK POINYER & SP
}“Q»*0*06'.&*0006005!0'0&!}ii'.ﬁﬁﬁé» EratpORNRERNRNRBeEFRRANBTRENRRBBRDNER
TST74 Mov #STACKP,SP ¢SE° P THWE STACK POINTER

JSR PC, PUSHR §RUS THE DATA ON THE STACK

NQP

FMUL* SP JFLOATING MULTIPLY O THE SP STACK
1% MOV P#PS, SPSW JSAVS PROCESSOR STATUS

MOV SP, $SP ISAVE THE STACK FUZNTER

CMP $MULPS, SPSW JCHECK THE PROCESSOR STATUS

BEOQ Y] jBRAICH IF 0K

HLT JPSK “OT EQUAL 7O $nULPT

TSTB $PSW JCHECK FOR ERROR



MAINDEC~41-DBKEB»A
DBKEBA.PY1

773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
803
8e2
803
804
80%
806
807
8g8
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824

go4pee

Q4006
224014
gR4d22
204024

rP04226
704034
rR4p36

P04040
P04Q46
rP04250

p24p52
pR4ags4

004256
rpo4p6d
ge4eg7e
eR4a74

204076
eo4104
e04106

goe11p
224116
Po4120

go4122
e24130
pg4132

204134
r@4142
e04144

204146
204154
po4156
rR4160
£24166
204170

gR4172
224176

pa422¢e

®

TEST 7:
182424

712767
726767
201421
124022

226767
201421
10422¢

226767
201421
104020

224646
39a453

2312767
226767
301401
1042020

222767
2p140y
104020

226767
201423
104002

226767
go142}
ip4p29

226767
201421
104020

226767
201401
1040292

226767
201401
104020

212716
202002

1044020

KE11F (PDPe=11 FIS) EXERCISER,

Jaaelg
174659

174620

1746190

200600

174600

293754

174542

174476

174466

174446

174436

pp4200

EXERCISE FMUL

174654
174574

174554

174544

174604

174524

174474

174464

174454

174444

174434

174424

2%

38

sp
BM]

MoV
CMP
BEQ
LT

CMP
BEQ
HLT

CHP
BEQ
LT

CupP
BR

MOV
CMP
BEQ
HLTY

CMP
BEQ
LY

CMP
BEQ
LY

CuP
BEQ
WL

CMP
BEQ
HLT

CMP
BEQ
HLY

CMP
BEO
LT

MOV
RY!

SCOPE

MACY11,6

2%

#STACKS4,
SAVSTK,
L

sMULL,
,od

SHULZJ
od

=(SP),
38
#STK1,

SAVSTK,
ol

18,
Lo

SMULER,
7]

RAND, G,
1 o

RAND,D,
Y

RAND, A,
Y

RAND, B
)

#38,

20 22eAUGe72 11142 PAGE 18

SAVSTK
$SP

ANS1

ANS2

v (SP)

SAVSTK

§Sp

STK1

STK2

STK3

STK4

STKS

STKé

(SP)

JBRANCH ]F ERROR

JSAVE PROPER STACK ADDRESS FQR TYRING
{CHECK THE STACK POINTER

JBRANCH IF OK

JSTACK POINTER NOT EQUAL TO #STACK4

JGHECK THE ANSWER
JBRANCH [F OK
JLEFT HALF OF ANSWER WRONG

JCHECK THE ANSWER
JBRANCH IF OK 7
JRIGHT HALF QF ANSWER WRONG

JRESTORE THE STACK

§SAVE PROPER STACK ADDRESS FoR TYRING
JCHECK THE STAGK POINTER

JBRANCH [F 0K

JSTACK POINTER FOULED UP

JCHECK THE RT] ADODRESS QN YHE STACK
JBRANCH IF OK
jRT1 ADDRESS NOT EQUAL TO #1S

ICHECK THE PSW ON THE $TACK
jBRANCH IF 0K
JRT] PSW NOT EQUAL TO 2082

JCHECK THE DATA ON THE STACK
JBRANCH IF OK
FSTK3 NOT EQUAL TO RAND,C

JCHECK THE DATA ON THE STACK
fBRANCH IF 0K A
JSTK4 NOT EQUAL TO: RAND,D

JCHECK THE DATA ON THE STAELK
JBRANCH IF OK '
JSTK5 NOT EQUAL TO RAND,A

JCHECK THE DATA ON THE STACK
JBRANCH IF OK _
1STK6 NOT EQUAL TO RAND,B

JRESET THE STACK
JRESTORE THE STATUS (TeBIT)



R k
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DBKEBA.PY%

825
826
827
828
829
B3P
831
832
833
- 834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
859
856
857
858
859
860
863
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
a7e

go4202
z204206

gp4212
ep42ié

po4216
04224
704230
74236
pP4240

224242
204246

204250
204256
gpa264
204266

gpa279
204276
ge4300

2g4A302

gR4310
294312

ppa3ia

go4316
204324
04332
Po4A334

204336
74344
704346

Po4350
704356
204360

p24362
geas7e
04372

TEST 124

- P42708

Lo4767

00p24p
275032

013767
210867
226767
BoL4eRy
104000

198767
160423

812767
226767
2ei401
ip4gen

826767
291481
104000

026767
21404
le4pep

009451

812767
026767
201404
l1g4000

922767
peL4ey
1g4p20

026767
BRL4CL
104900

B26767
2p1403
104009

KELLF (PDPegii FI1S) EXERCISER,

opRené
pR7366

177776
174366
174424

174346

apaein

174406

174366

174356

2pB604
174340

gpaz21e6

174312

174236

EXERCISE FDIV

}0l!!Qiii!.‘*}6§lﬁl0&'0§4.!ﬁ&.&i!&’.’*{l"i‘#l'ii.'}...Ol.’.&"l"......

FTEST 181

i
}

l*#§§.&&lIQQ90!0!l'!i"“&.l.#.liai&ﬁ'ilQﬁQQ’Q’O.l!ll.l"."'ﬁ.""'.iﬁ'.

TSTL81

174370
174356

174412

174332

174312

174302

174344
174264

174234

174224

174214

MOV
JSR
NOP
FDIVe

MOV
MOV
CHP
BEQ
HLY

TSYB
BM]

Mov
CMP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEQ
HLT

BR

MOV
CMP
BE®
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

~
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EXERC]SE FDIV (PDPely FLOATING DIVIDE INSTRUCTION)
RAND,A,RAND,B ¢ RAND,C,RAND,D 3 ANS1,ANS2
STACK POINTER 3 RO

#STACKE,RR
PCy PUSHR
RO

*#PS, SPSW
R?, s3p

SOIVPS, SPSW
R

SPSW
25

#STACK4, SAVSTK
SAVSTK, sSSP
Y

§OIvy,
'*‘

ANSY

$0lve, ANS2
4

]
3%
#STACKO; SAYSTK

SAVSTK, SSP
Y

18,
Y

STKY

$DIVER, STK2
e

RAND,C; STK3
Y

JSET UP THE STACK PQINYER
JPUT THE DATA ON THE STACK

JFLOATING DIV]IDE ON THE RO STACLK

1SAVE PROCESSQR STATUS
1SAVE THE STACK POINTER
JCNECK THE PRQGESSOR SYATYS
{BRANCH 1F 0K

IPSW NOT EGQUAL TO SDIVPS

JCHEGK FOR ERROR
JBRANCH IF ERROR

ISAVE PROPER SYACK ADDRESS FOR TYPING
JCHECK THE STAGK POINTER

IBRANCH 1F OK

JSTACK POINTER NOT EQUAL TO #STACK4

JCWNECK THE ANSWER
IBRANCH IF 0K
JLEFT HALF OF ANSWER WRONG

JCMECK THE ANSWER
JBRANCH [F OK
fRYIGHT HALF OF ANSWER WRONS

ISAVE STACK ADDRESS FOR PYPING
JCHECK THE STACK PQINTER
JBRANCKH 17 OK

JSTALK POINTER FOULED UP

JEHECK THE RT! ADDRESS ON THE STACK
JBRANCH IF 0K
JRT] ADDRESS NGBT EQUAL TO #i%

JCHECK THE PSW ON THE STACK
yBRANCH 17 OK
JRY] PSK NOT EQUAL TO 202

JCHECK THE DATA ON THE STACK
§BRANCH . QK
FSTK3 NG £QUAL 10 RAND,.C



MAINDEC=4 1=DBKEBwA
DBKEBA.P{4

879
88g
881
882
883
884
885
886
887
888
889
890
891
892
893
894
8§95
896
897
898
899
900
981
902
903
904
905
906
907
908
929
919
913
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932

204374
204402
g@44c4

004406
204414
204416

2p4420
004426
204430

ro4432
004436

pR444p

pR444a
704446

PP4452
Z04454

£04456
pR4464
po4470
£04476
224500

gg4522
go4as08

po4s510
goA516
goas24
204526

gR4530
2B4536
eR45490

pQ4542
204550
p@4s552

7P4554

®

TEST 1@3

086767
pP142]
104029

226767
201421
104200

226767
291421
194029

012716
ogegde

104400

pl2704
op4767

ope240
275001

213767
g10167
226767
pRL40]
104000

105767
100423

12767
RR6767
BoL40]
104000

eR6747
PR1403
104000

226767
gp142]
104000

0RB451

KELLF (PDPeli FIS) ExERCISER.

174226

174206

174176

24440

ppo6D4
2873126

177776
174126
174134

174106

pEa61p

174146

174076

1740866

EXERCISE FDIV
174204

174174

174164

3%

CMP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEQ
ALT

MQV
RY]

SCOPE

MACY11,620 22=AUGE72 111428 PAGE 27

RAND,D, STK4
o4

RAND, A,
L

STK5

RAND,B, STK6
Y

#38, tSe)

THE STACK
RAND,D
THE STACK

JCKECK THE DAYA ON
JBRANCH IF 0K
§SYK4 NOT EQUAL YO

$CHECK THE DATA ON
J1BRANCH IF OK
§STKS NOT EQUAL YO

JCHECK THE DATA ON
{BRANCK IF 0K
JSYK6 NOT EQUAL TO

IRESET THE STACK
fRESTORE THE STATUS (TeBIT)

RAND, A
THE STAEK
RAND,B

}llli.!.D...ll..l...Q0.'..'!.il'."'i.!.'...l.'Ql'.l..'i"l‘.""".'.*.

EXERCISE FADD {PDPwii FLOATING ADD INSTRUCTION)

JTEST 111 ¢
RAND,A,RAND,B # RAND,C,RAND,D & ANS1,ANS2

}
}

TSTiLd

174138 183

174416

174152

174072

174852

174042

SYACK POINTER 8 RY
R L Y Y Y Y Y Yy YR Y R P 2 R Y AT R AL AL L]

MoV
JSR

NQP
FADD#*

MOV
MOy
CMP
BEQ
HLT

TSTB
BM]

MOV
CMP
BEQ
HLY

CMP
BEQ
HLT
CMP

BEQ
HLT

BR

#STACKD,RY
PCy PUBHR
Ry

O¥RS, SPSW
RL, sSp

SADDPS. SP8W
y 4

SPSW
25

#STACK4,SAVSTK
SAVSTK, S§m
1 o4

$ADDL,
RY

ANS1

$ADD2,
RY

ANS2

3%

ISET UP THE STACK POINYER
JPUT THE DATA ON THE STACK

JFLOATING ADD ON THE Ry STACK

ISAVE PROCESSOR STATYS
ISAVE THE STACK POINTER
JCHECK THE PROCESSOR STATUS
)BRANCH IF 0K

jRBW NOY EQUAL TD SADDPS

JGHECK FOR ERROR
§BRANCH ]F ERROR

ISAVE PROPER STACK ADDRESS FOR TYPING
JCWECK THE STACK POINTER

IBRANCH IF 0K

FSTACK POINTER NOT EQUAL TO #STACK#

JCHECK THE ANSWER
JBRANCH JF 0K
JLEFT HALF OF ANSWER WRONG

SCHECK THE ANSWER
fBRANCH IF 0K
JRIGHT HALF OF ANSWER WRONG



®)

MAINDEC-11~DBKEB=A
DBKESA.PQY TEST 11
933 ¢§@4556 B12767
934 P4e564 226767
935 74572 01401
938 24574 1p4gap

§37
938 204576 222767
939 24604 2014031
942 04626 1R400D
943
942 204610 026767
943 204616 020140%
944 204620 104900
945
946 Q4622 026767
947 204638 00140}
948 £04632 104009
949
958 pP4634 026767
951 #04642 2Q1403
952 pQ4644 104008
953
954 ¢BA646 026767
955 pg4654 PEL40]
956 pRasSe LP4pPR
957
958 gpas6P 026767
959 gP4666 0P140%1
968 004670 104009
961
962 pO4672 012716
263 pPA676 QQ2BYR
964
965 ¢P4788 L04460
966
967
968
969
978
971
972
973
974 g@4782 212702
975 2@4706 P@4767
976
977 e84712 00B240
978 p@4714 075042
979
98¢ p@4716 013767
981 ©¢04724 030267
982 0R473@ 126767
983 ¢gR4736 001404
984 p@474Q 104000
985
986 Q4742 108767

KEL11F (PDPeii FS) EXERC]SER,
EXERCISE FADD Ry

ZoB604
174120

2g4456

174822

173776

173766

173746

173736

opa780

200604
2p6666

177776
173666
173724

173646

174104 28%:

174024

173774

173764

173754

173744

173734

473724

173672
173656

MOV
CMP
BEG
HLT

CMP
BEQ
HLT

CMP
BEO
HLY

CMP
BEQ
LT

CuP
BEQ
WL T

CMP
BEOQ
HL Y

CMP
8EQ
HLT

MOV
RT1

38 SCOPE

_

MACY11,6208 222AUGs72 11148 PAGE 21

#STACK®, SAVSTK
SAVSTK, $SP
Y

#1939, STKL
Y
$SADDER, STK2
Y
RAND,C, STK3
(vé
RANDQD‘ STK4
Y
RAND, A, STKS
Y
RAND.B; SfK5
Vo4
#38, (8P

JSAVE STACK ADDRESS FOR TYPING
;CHECK THE STACK POINTER
JBRANCH IF 0K

1STACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
}BRANCH IF 0K
JRT1 ADDRESS NOT EQUAL TO #18

JCHECK THE PSW ON THE STACK

§BRANCH }F 0K

JRT] PSW NOT EQUAL 7O 20202
THE STACK

JGHECK THE DATA ON
{BRANCH ]F OK
FSTK3I NOY EQUAL 10

§CHECK THE DATA ON
JBRANCH IF OK
[STK4 NOT EQUAL YO

RAND,C
THE STACEK
RAND,D

IGHECK THE DATA ON THE STAGK
IBRANCH IF OK

{$TKS NOT EQUAL *0

JCHECK THE DATA ON
{BRANCH 1P OK
137K6 NOT EQUAL TO

JRESET THE STAGK
JRESTORE THE STATUS (TeBET)

RAND, A
THE STAGK
RAND,B

§ﬁﬁé&iiQ&%ﬂ@ﬂQ**i§5§§§€§@ﬁ'0§ﬂ@ﬁ@@tﬁéQﬁﬁbﬁiﬁ&ﬁﬁﬁﬁﬂﬁiiﬁﬁﬂﬁiﬁﬁ@@ﬁ&‘ﬁﬁiﬁiﬂ.

ITEST 121 EXERCISE PSUB (PDPmll FLOUATING SUSTRAGT [NITRUEGTION)
H R&NDiAORANp'B a RAND|G'RANQQD 2 éNslaast
} STACK POINTER & R2
5aﬁiﬁeﬂﬁﬁﬁnaGQ&Gﬁﬁﬁeﬁﬁﬁ@ﬁﬁ#iQQ#&#E@ﬁ%ﬂﬁﬁﬁ@ﬁﬁééﬁﬁﬁﬁeﬂﬁiiéﬁ&ﬁééﬁﬁ&ﬁiﬁﬁ&.é'
T5TL21 MOV #STACKE,R2 JSET UP THE STACK POINTER

JS® FC, PUSMR  jPUT THE DATA ON THE STACK

NOF

FSUB+  R2 fFLOATING SUBTRACT ON THE RE STACK
1% MOV @#PS,  SPSW JSAVE PROCESSDR STATUS

MOV R2, $SP 1SAVE THE STACK POINTER

CMP $SUBPS, SPSKW JCHECK THE PROCESSOR STATUS

BEQ Y JBRANCH IF 0K

ML T fPSW NOT EOUAL 7O $SUBPS

TSTB SPSW JCHECK FOR ERROR



MAINDEC-41-0DBKEBw=A

y DOBKEBA.

987
988
989
99¢
991
992
993
994
995%
996
997
998
999
10208
108}
1002
1003
1004
1005
1006
1007
1008
1989
1010
1011
1912
1013
1014
1015
1016
1017
! 1018
1019
1020
1923
1p22
1023
) 1024
10825
1026
1027
1028
1229
1938
1931
1032
) 1233
1034
1035
) 1236
1037

P$3
PR4746

224752
224756
204764
224766

204772
204776
285008

ees5022
223019
p@se12

2e5014

2d%016
ee5024
2083032
205034

295036
2@5044
eR5246

205250
2250856
P@a5360

eosg62
2R50870
2@%p972

ee5e74
295102
p@%104

22351026
205114
205116
2251208
205126
2B5130

g@5132
05136

e05140

®

TEST 121
100423

212767
226767
21481
104000

226767
2091403
104020

26767
201401
104000

292451

032767
236767
p0140}
104000

2232767
29140}
104220

236767
291423
104000

026767
ge1401
104000

036767
oR1401
194009

226767
291401
104000

226767
0914031
1040020

242716
2008002

124420

KEL11F (PDPeii F1S) EXERCISER,

£pe61e
173706

173646

173636

2006024
173640

04716

173572

173536

173526

173506

173476

pps14@

EXERC]SE FSUB

173712
173632

173612

173602

173644
173564

173534

173524

173514

173504

173474

173464

2%

3%

R2
BM]

MQV
CMP
BEQ
HLY

CMP
BE®
HLT

CMP
BE®
ALY

BR

MOV
CMP
BEQ
HLY

cMP
BEQ
HLT

CMP
BEQ
HL Y

CMP
BEQ
LT

CMP
BEQ
HLY

cMP
BEQ
LT
cuP
BEQ
LY

MOV
RTJ

SCOPE

MACY11,6208 22sAUGe72

28
#STACK4,SAVSTK
SAVSTK, $SP
Y

$SUB1, ANS1

¥

$SUB2, ANS2
Y

3%

#STACKOD ,SAVSTK

SAVSYK, SSR
(o4

#15,
.“

STKL

$SUBER, 8Tk2

Y

RAND, Cq
vo4

STK3

RAND,D,
R 1)

STK4

RAND,A; STKS

RY)

RANDlal
Y

STKé6

#39%, (SP)

11142 PAGE 22

JBRANCH 1P ERROR

§SAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK PQINTER

§BRANCH IF 0K

FSTACK POINTER NOT EQUAL TO #STACK4

ICHECK THE ANSWER
JBRANCH IF OK
JLEFT NALF OF ANSWER WRONG

JCHECK THE ANSWER
$BRANCH [F 0K
fRIGHT HALF OF ANSWER WRONG

ISAVE STACK ADDRESS FQR TYPING
JCHECK THE STACK POINTER
JBRANCH [F OK

FSTACK POINTER FOULED UP

JCHECK THE RT! ADDRESS ON THE STACK
§BRANCH 1P 0K
JRY] ADDRESS NOT EQUAL TO #i$

JCHECK THE PSW ON THE STACR
JBRANCH IF 0K
FRY] PSW NOY EQUAL TO 200

JONECK THE DATA ON THE STACK
JBRANCH 1P OK :
§STKS NOT EQUAL TO RAND,E

ICHECK THE DATA ON THE STACK
1BRANCH 1F 0K
1$PK4 NOT EQUAL TO RAND,D

fGHECK THE DATA ON THE STAEK
JBRANCH [P OK ,
ISTKS NOT EQUAL TO RAND A

JCHECK THE DATA ON THE STACK
JBRANCH [F 0K
JSTK6 NOT EQUAL TO RAND,B

JRESET THE STACK
JRESTORE YHE STATUS (TeBIT)



~

MAINDEC=44=0BKEB=A
DBKEBA.P14

1938
1839
1049
1043
1042
1043
1044
1045
1846
1047
1048
1249
1050
1951
10852
1053
1054
1855
1956
1057
1058
1959
1060
ip6l
1062
1963
164
1065
1066
1967
1068
1069
1070
1071
10872
1073
1074
1875
1076
1077
1078
1079
1080
ig81
1082
1083
1084
1085
1086
1087
1p88
1089
1090
1091

rR5142
2R5146

2795152
295154

205156
205164
eo5179
203176
e@5200

2@%202
eR5206

ges210
go%216
g05224
205226

225230
£R5236
pp8249

95242
205250
2e5252

pOB8254

205256
203264
po%272
rO8274

205276
p23304
z05306

205310
205316
eP5320

205322
2053530
ee5332

TEST 131

112723
204767

200240
275923

013767
010367
P26767
pEL4ay
104002

105767
198423

812767
026767
201403
104020

026767
20140}
124000

026767
20140}
104000

000451

042767
226767
20340¢
104020

pR2767
70140y
104000

926767
001492}
104000

026767
091401
1p4000

KE14F (PDPeiy FIS) EXERCISER,
EXERCISE FMUL  R3

090604
206426

177776
173426
173454

173406

epeslp

173446

173416

173406

gogoR4
173400

225156

173342

173276

1734390
173416

173452

173372

173352

173342

173404
173324

173274

173264

173254

—_

MACY11,620 22¢AUGe72 11143 PAGE 23

}QQGG!#&0#"9&!.&0!0!.ii}i'.il"..l.l.'Q.O".‘QC..l..‘.‘i.'.'.."l"'...

ITEST 133 EXERC]SE FMUL (PDPwll FLOATING MULTIPLY INSTRUCTION)
3 RAND,A,RAND,B # RAND,C,RAND,D & ANS1,ANS2
H STACK POINTER 3 R3
3D&*nlilﬂ.#&o.QOG!Q0ﬁOloilQOQ.O{!QQOOQGQOlOQ0OﬁlllllGQQOQlO!QOl!!OQ!QD’l
TST131 MOV #STACKZ,RJ ISET UP TWE STACK POINTER

JSR PC, PUSHR  jPUT THE DATA ON THE STACK

NQP

FMUL+ R3 JFLOATING MULTIPLY ON THE R3 STACK
183 MQV o4¥PS, SPINW JSAVE PROCESSOR SYATYS

MOV R, sSP JSAVE THE STAGCK POINTER

CMP SMULPS, SPSW JCHECK THE PROCESSOR SYATUS

BEQ L JBRANCH 1F 0K

NLY JPSW NOT EQUAL TO SMULPS

TSTB SPSW JCHECK FOR ERROR

BM] 2% JBRANCH IF ERROR

MOV #STACKE,SAVSTK (SAVE PROPER STACK ADDRESS FOR TYPRING

cMP SAVSTK, $SP {CHECK THE STACK POINTER

BEO XY 1BRANCH JF OK

MUY ISYACK POINTER NOT EQUAL TO #SYACK4

CMP EMULL, ANSI ICHECK THE ANSWER

BEQ (d IBRANCH IF OK ‘

HLT JLEFT HALF OF ANSWER WRONG

CuP $MUL2, ANS2 JECNECK THE ANSWER

BEQ (ol JBRANCH IF OK

HLY JRIGHY HALF OF ANSWER WRONG

BR 38
2% MOV #STACKZ,SAVSYK 1SAVE STACK ADDRESS FQR TYPING

cMP SAVSTK, sSSP ‘GHES!. THZ STACK POINTER

BEQ Y] FBRANCH IF OK

HLT JSTACI POINTER FOULED UP

CMP #1S, STKL ICHELY THE RT] ADDRESS ON THE STACK

BEQ Y JBRANCH IF OK

MLY JRT] APDRESS NOT EQUAL To #1%

CMP SMULER, STK2 JCHECK THE PSW ON THE STACK

BEG Y JBRANCH IF 0K

HLT JRT] PSW NOT EQUAL TO 208

CMP RAND,C, STK3 JCHECK THE DATA ON THE STACK

BE® Y JBRANGH [ 0K

HLT JSTK3 NOT EQUAL TO RANG,C



MAINDEC=14~DBKEBwA
DBKEBA.P11

1p92
1993
1094
1095
1096
1097
1098
1099
1100
o 1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1123
1122
1123
1124
1125
1126
1127
1128
1129
1132
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145

pPO8334
225342
rg8344

eR5346
705354
295356

205360
ge5366
Pe8370

205372
pPe8376

05400

pe8402
gR53406

gR5412
za8414

goB%416
gon424
gRS5430
eR3436
203440

£PB%442
203446

2e5450
£R5456
PRB8464
geB466

7@5472
2R5476
2@5500

225502
¢e5510
epP5512

a%514

®

TEST 13¢

226767
201424
194029

P26767
201424
104000

226767
vpL4ay
104200

2312716
oeepea?

104400

012704
ep4767

200240
875034

033767
30467
026767
201401
1084000

105767
100423

212767
226767
o140
104000

226767
201423
104000

226767
g@1404
104020

700451

KEL11F (PDPwi1i FS) EXERCISER,

173266

173246

173236

f25400

200604
206166

177776

173166
173224

173146

200610

173206

173166

173156

EXERCISE FMUL
173244

173234

173224

3§

l'*"Q!.illl.l....‘...ﬁ.l’.il'..l‘..Ql.l.l....i.......’l....'|’.Cﬂ.§..§'

R3

CMP
BEQ
NLT

CMP
8EQ
HLT

CMP
BEQ
HLT

MOV
RT!

SCOPE

JTEST 1414

i
i

l"GiQI!D.lI!.l...O'.Q‘...l.G.O..'..."'Q..IIQQ’!.i.“!....'..’.l.'.l.,.

TSTi44

173479 18!
173158

173212

173332

173112

173122

RAND,A,RAND,B / RAND,C,RAND,D

MAGY11,620 22=AUGe72 11}48 PAGE 24

RAND|DI STK4
, 4

RAND,A; STKS
)

RAND,B; STKé
Y

#3%, (se)

JCHECK THE DAYA ON THE STACK
JBRANCH ]F 0K

JSTK4 NOT EQUAL TO
ON THE STYACK

RAND,D

JCHECK THE DATA
IBRANCH IF OK
JSTKS NOT EQUAL TO

JGHECK THE DATA ON
JBRANCH IF 0K
ISTK6 NOT EQUAL T0

JRESET THE STACK
JRESTORE THE STATUS (TwBIT)

RAND, A
THE STACK
RAND,B

EXERCISE FDIV (POPwiy PLOAYING QIVIDE INSTRUCTION)

STACK POINTER 3 R4

MoV
JSR

NOP
FOlve

MOV
MOV
CMP
BEO
HLY

TSYB
BM]

MOV
cMP
BEQ
HLTY

CMP
BEO
HLY

CMP
BE®
HLY

BR

#STACKZ,R4

PC; PUSHR
Ré

Q#PS, SPSW
R4, 8P
$OIVPS, SPSW
SPSW

2%
#STACKA4,SAVSTK

SAVSTK, $SP
,+4

$OJVL, ANSL
Y
$Dlv2, ANS2
 *4
33
AN
./

s ANS1,ANS2

ISET UP THE STACK POINTER
{PUT THE DATA ON THE STACK

SPLOAYTING DIVIDE ON THE R4 STACK

JSAVE PROCESSOR STATUS
ISAVE THE STACK POINTER
JCHECK THE PROCESSOR STATVS
[BRANCH IF OK

JPSW NOT EQUAL TO SOIVPS

JCHECK FOR ERRQOR
JBRANCH !F ERROR

ISAVE PROPER STACK ADDRESS FOR TYRING
JCMECK THE STACK POINTER

JBRANCH IF QK

JSTACK POINTER NOT EQUAL TO #STACK4

JCHECK THE ANSWER
JBRANCH IF OK
JILEFT WALF OF ANSWER WRONG

JOHECK THE ANSWER
JBRANCH [F OK
JRIGHT HALF OF ANSWER WRONG



-

MAINDEC-!I'DBKEB-A
DBKEBA.P4}1 TEST 144
1146 208516 012767
1147 2095524 226767
1148 705532 391421
1149 0¢@5534 12407290

1159
1151 ¢@5536 22767
1152 025544 39142}
1153 ¢@5546 104009
1154
1155 g@%550 026767
1156 ¢@%5556 0201404
1157 85560 104000
1158
1159 ¢@5562 1226767
1168 05570 0014031
1161 @@5%572 104000
1162
1163 ¢g@5574 026767
1164 005602 801401
1165 ¢05604 1P4000
1166
1167 05686 726767
1168 ¢@5614 22140}
1169 ¢05616 124000
1172
1171 205620 026767
1172 05626 €£01404
1173 ¢@B5632 104000
1174
1175 ¢@5%632 0312716
1176 ¢0%636 0oPoO2
1177
1178 P%649 1024400
1179
1180
1181
1182
1183
1184
1185
1186
1187 ¢05642 012725
1188 205646 004767
1189
1198 205652 008249
1191 ¢0@5654 075905
1192
1193 ¢0B%656 013767
1194 p@5664 210567
1195 ¢0567@ 026767
1196 2085676 0201401
1197 ¢05789 104000
1198
1199 ¢@57e2 125767

KELLF (PDPsll FIS) EXERCISER-
EXERCISE FDIV

200604
173142

225416

173112

1730236

173826

173006

172776

pp5640

ogE6R4
pps726

177776
172726
172734

172706

173144
173064

173234

173824

173214

173004

$72774

172764

17273¢
172716

281 MOV
CMP
BEQ
HLY

CMP
BEQ
HLT

CHP
BEQ
WY

CuP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLY

MOV
RT!

38: SCOPE

A_—

1

MACY11,620 22eAUGe72 131142 PAGE 25

#STACKE,SAVSTK
SAVSTK, $SP
Y]

#1%, STKL
L

$DIVER, STk2
L4

RAND,C, STK3
o4

RAND,D; STk4
1 ¥4

RAND,A, STk5
e

RAND,B,; STKé
Y

#3%, tSP)

JSAVE STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER
JBRANCK P 0K

jSTACK POINTER FOULED UP

JCHECK YHE RT] ADDRESS ON THE STACK
JBRANCH IF OK
JRY] ADDRESS NOT EQUAL TO #1%

JCHECK THE PSW ON THE STACK
JBRANCH 1F 0K
IRT] PSW NOT EQUAL TO 202

JCHECK THE DAYA ON THE STACK
[BRANCN IF OK |
FSTKS NOT EQUAL TO RAND,C

JCHECK THE DATA ON THE STAGK
JBRANCK ]F OK
}STK4 NOT EQUAL 7O RAND,D

JCHECK THE DAYA ON THE STACK
JBRANCH IF OK ‘
1STKS NOT EQUAL TO RAND,A

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
}STK6 NOY EQUAL Y0 RAND,B

JRESET THE STACK
JRESTORE YHE STATUS (TeBIT)

}QGGDQ!Q.Qi'..'gi’.'.'..lﬁ*i‘iiiGQQ&&ﬁQlﬁQ‘5Glﬁil..b'.i..fﬁ.’..'.."..'l

ITEST 151 EXERCISE FADD (PDPsii FLOATING ADD INSYRUCTION)
} RAND,A;RAND,B ¢ RAND,C,RAND,D & ANS1,ANS2
} STACK PQINTER 8 RS
l.n!iiﬁéﬁiQQ!..G..!!.ilﬁiii...lbQioéﬁ6%&&#!.0"‘6'.0!"60!.!Q.’i#.....il
TST151 MQV #STACKE,R5 JSET F THE STACK POINTER

JSR PCy PUSHR  JPUT THC DATA ON THE STACK

NOP

FADD+ RS JFLOATING ADD ON THE RS STACK
1%: MOV ®#PS,  IPSW JSAVE PROCESSOR STATUS

MOV RS, $sp JSAVE THE STACK POINTER

CMP $ADDPS, SPSW JCHECK THE PROCESSOR STATUS

BEOQ b4 JBRANCH IF OK

HLT JPSW NOT EQUAL TO SADDPS

TSTB SPSW JCHECK FOR ERROR



MAINDEC=44~DBKEB=A

DBKEBA.P1Y

1202
1201
12g¢2
12723
1204
1295
1206
127
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1223
1222
1223
1224
1225
1226
1227
1228
1229
1239
1233
1232
1233
1234
1235
1236
1237
1238
1239
1242
1243
1242
1243
1244
1245
1246
1247
1248
1249
1250

205706

705710
gegs5716
208724
ee5726

05730
gp5736
228749

eRB742
2@8750
705752

2e5754

£R5756
ga%764
205772
go5774

ee5776
epso04
£R6006

206010
rR6016
gR6@20

gosp22
206030
gos032

206034
14LT' A
gR6p44

z206@46
£R6054
?@6056
no6B60
206066
P06070

pp6B72
ge6B76

206100

®

TEST 15:
100423

242767
226767
g014¢e}
104020

026767
gp1401
1040082

026767
B91404
104029

oP0P451

232767
026767
21403
14000

022767
201401
104000

026767
pP148Y
104000

826767
BE140Y
1040200

026767
201403
104000

026767
gp140y
1p4gop

226767
291401
104000

12736
ppepe2

104400

KE41F (P

200610
172746

172676

172666

opoeRd
1727080

Pe5656

172622

172576

172566

172546

172536

296100

DP»11 F]
EXERCISE

172752
172672

172652

172642

172704
172624

172574

172564

172554

172544

172534

172524

S} EXERCISER,
ADD R5

2%

3%

BM]

MOV
CMP
BEQ
HLT

CMP
BEQ
HL Y

Cup
BEQ
HLY

BR

MOV
CMP
BEOQ
LY

CMP
BED
HLT

CMP
BEQ
MLY

GMP
BEQ
HLY

CMP

BEQ
HLY

Cup
BEQ
HLT

CMP
BEQ
HLT

MoV
RT1

SCOPE

MACY14,620 22eAUGe72 11}42 PAGE 26

2%

#STACK4,SAVSTK
SAVSTK, $SP
Ry

$ADDL, ANSL
Y

$ADD2, ANS2
o4

3%
#STACKE,SAVSTK

SAVSTK, SSP
Y

#1%, ST
o4
SADDER, STK2
Y
RAND.Ca STKS
vod
RANDvDJ STK4
Y
RAND.A; STK5
Y
RAND,B,; STKé6
Y
#3%, (SP)
AN

JBRANCH IF ERROR

JSAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

JBRANCH IF 0K

JSTACK POINTER NOT EQUAL TO #STACK4

JCHECK THE ANSWER
JBRANCH IF OK
JLEFT HALF OF ANSWER WRONG

JCHECK THE ANSWER
1BRANCH IF 0K
JRIGHY HALF OF ANSWER WRONG

JSAVE STAGCK ADORESS FOR TYPING

JCHECK THE STACK POINTER
JBRANCH IF OK
FSTACK POINTER FOULED UP

ICHECK THE RT] ADDRESS ON THE STACK
IBRANCH IF OK
JRT] ADDRESS NOT EQUAL t0 #iS

JCHECK THE PSW ON THE 8TACK

§BRANCH [F OK
JR?] PSW NOY EQUAL TO 222

JCHECK THE DATA ON THE STACK
BRANCH IF OK -
§STKS NOT EGQUAL TO RAND,C

ICHECK THE DATA ON THE STACK

1BRANCH IF OK

1STK4 NOT EQUAL TQ RAND,D
THE STACK

ICHECK THE DATA ON
|BRANCH [F OK
1STKS NOT EQUAL TO

JGHECK THE DATA ON
JBRANCH 1F OK
1SYKS NOT EQUAL TO

RAND, A
THE STACK
RAND,B

JRESET THE STACK
JRESTORE THE STATUS (TeBIT)



®

Ce11=DBKEB=A

MAINDE
DBKEBA

1253
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1279
1271
1272
1273
1274
127%
1276
1277
1278
1279
1289
1284
1282
1283
1284
1285
1286
1287
1288
1289
1299
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1321
1392
1323
1304

P13

pg6Le2
pE61026

pg6112
706114

706116
gR6124
206130
2R6136
7R6140

£06142
206146

g06150
2E6156
pR6164
206166

206170
26176
go6200

goez202
6210
goe212

706214
po6216

go6229
206226
708234
206236

pR6240
226246
26259

P@6252
P06260
206262

PU6264
206272
gR6274

TEST 162

332706
op4767

220242
375816

L3767
240667
036767
201421
104020

105767
100424

212767
226767
ppi4ey
104009

226767
gp140y4
104200

226767
0014924
104002

224646
200454

212967
226767
201404
104000

22767
201404
104028

pR6767
op140]
104009

026767
201404
104009

KE1LF (PDPeil FIS) EXERCISER,
EXERCISE FSUB SP

200624
2085466

177776
172466
172504

172446

2000610

172506

172446

172436

p@RoRD

172436

206116

172378

172334

172470
172456

172512

172432

172412

172402

172442

172362

172332

172322

172312

-

MACYL11,620 22=AUG=72 131148 PAGE 27

}iﬁé#iﬁﬂbi#“&i#'#i"”il&ﬁ!ﬁ‘O’.i’!QiQi"i‘.OGQ‘GQ.."09!'..’.!00.’!*.'.

sTEST 163 EXERC]SE FSUB (PDPelli FLOATING SUBTRACTY INSTRUCTION)
f RAND,A,RAND,B = RAND,C,RAND,D & ANS1,ANS2
H STACK POINTER = SP
3Q§§6§§iﬂu'il!QG*!QQ!QQO!QQ!&QQ%!!O#!00aﬂlll#!QiQl#*iil.o.!’ii'i.ti!i.i.
TST16) MOV #STACK®,SP JSET UP THE STACK POINTER

JSR PC, PUSHR  jJPUT THE DATA ON THE STACK

NOP

FSUBe  SP IFLOATING SUBTRACT ON THE SP SYACK
1%: MOV @¥PS,  SPSW JSAVE PROGESSOR STATUS

MOV SP, $SP JSAVE THE STACK POINTER

cMP $SUBPS, SPSW JCHECK THE PROCESSOR STATUS

8EQ 94 JBRANGH IF 0K

HLY JRSW NOT EQUAL TO SSUBRS

TSTB $PSH ICHECK FOR ERROR

BM1 2s §BRANCH IF ERROR

MOV #STACK4,SAVSTK SAVE PROPER STACK ADDRESS FOR TYPING

CMP SAVSTK, S$SP JCHECK THE STACK POINTER

BEQ Vo4 IBRANCH IF OK

HL T ISTACK POINTER NOT EGUAL TO #STACK4

CMP $§UBL, ANS1 ICHECK THE ANSWER

BEQ Y JBRANCH IF OK

HLY ILEFT HALF OF ANSWER WRONG

CMP $5UB2, ANS2 JCRECK THE ANSWER

BEQ 104 BRANCH IF 0K

HLT JRIGHT HALP OF ANSWER WRONG

CMP e(SP); ={(8SP) JSRESTORE THE STACK

BR 38
28 MOV #STKL, SAVSYTK SAVE PROPER SYACK ADDRESS FOR TYPING

CMP SAVSTK, $SP JCHECK THE STAEK POINTER

BE® 14 JBRANCH IF 0K ‘

HLT JSTACK POINTER FOULED UP

CHMP #1%, STKY JCHECK THE RT] ADDRESS ON THE STACK

BEQ Y JBRANCH IF 0K

HL T JRT] ADDRESS NOT EQUAL TO %1%

CMP $SUBER, STK2 JCHECK THE PSW ON THE STACK

BEQ T JBRANCH IF 0K

HLT JRTI PSW NOT EQUAL TO 208

CMP RAND,C, STK3 JCMECK THE DATA DN THE STACK

BEQ Y JBRANCH IF 0K

HLT JSTK3 NOT EQUAL TO RAND,C



MAINDEC=44~DBKEBwA

DBKEBA.P1Y

1325
1326
1307
1308
1309
1319
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
134@
1341
1342
1343
1344
1345
13486
1347
1348
1349
1350
1353
1352
1353
1354
1355
1356
1357
1358

76276
26324
rP6326

2063108
226316
206328

706322
706330
P06332

236334
206340

06342

eO8344
098350

206354
26356

pRa36D
Po6366
gR6372
eo6400
gR6402

gRs4n4
pR6410

gR6412
ge6420
PB6426
gp6430

206432
gR644p
gR6442

06444

206452
706454

e
.S

TEST 16

£26767 172324
2014021

104020

226767 1723084
201421

104222

226767
20140y
104020

212716
cpepoe

194420

172274

gg6342

pRR604
p@eB224

212700
204767

2002490
075820

177776
172224
172252

213767
212067
226767
914034
104000

105767
100423

BL2767
226767
o140y
104000

236767
2014034
1040029

026767
go1401
104000

172204

PpR610

172244

172214

1722084

29045}

EXERCISE FSyB

172322

172272

172262

38

KEL11F (PDPel1 F]S) EXERCISER,

SP

CMP
BEO
HLT

CMP
BEO
HLT

CMP
BEQ
HLT

MOV
RY1

SCOPE

MACY11,620 22=AUGe72

RAND,D, STk4
Y

RAND,A; STK5
44

RAND.BO STKb
Y

438,  (SP)

111428 PAGE 28

JCHECK THE DATA ON THE STACK
§BRANCH IF 0K

JSTK4 NOT EQUAL TO RAND,D

JCHEEK THE DATA ON THE STACK
JBRANCH IF 0K
JSTKS NOT EQUAL 10

JCHECK THE DATA ON
§BRANCH IF OK
JSTK6 NOT EQUAL TO RAND,B

RAND, A
THE STACK

IRESET THE STACK
JRESTORE THE SYATUS (TeBIT)

,.Ii'QIQ.Q..OOQIQ..i.".’.ll’..ll."‘.'.lGQ.'QOOQOGQQQQOOOI...I.C.!Q‘..Q

EXERCISE FMUL (POP=Al FLOATING MULTIPLY INSTRUCTION)

JTEST 178

i
I

TSTL71}

172226
172214

172259

172179

172150

172140

RAND,A,RAND,B # RAND,C,RAND,D ® ANS1,ANS2

STACK POINTER & RO
B E s RN Rt E R RN RN RN RB RO RO RN RN RRRORO RO RRRIRRANRED

MQVv
JSR

NOP
FMUL+

MOV
MOV
CMP
BEQ
HLT

TST8
BM!

MOV
cMP
BEO
HLY

CMP
BEQ
HLT

CMP
BEQ
HLT

8R

#STACKP, RO
PC, PUSHR
R@

SkPS, SPSK
RO, $SP

SMULPS, SPSW
Y

SPSW
2%

#STACK4,SAVSTK
SAVSTK, SSP
L)

SMULL, ANS1

Y

$MUL2, ANS2

(o4

¥

ISET UP THE STACK PQINYER
jPUT THE DATA ON THE STACK

SFLOATING MULYIPLY ON YHE RB $YACK

ISAVE PROCESSQR SYATUS
JSAVE YTHE STACK POINTER
JCHECK THE PROGESSOR SYATUS
1BRANCH IF OK

fPSW NOT EQUAL TO SMULPS

1CHECK FOR ERRQR
IBRANCH IF ERROR

JSAVE PROPER STACK ADDRESS FOR TYPING
JCWECK THE STACK POINTER

JBRANCH IF 0K

JSTACK POINTER NOT EQUAL YO #STACK4

JCHECK THE ANSWER
{BRANCH IF OK
JLEFY HALF OF ANSWER WRONG

JCHECK THE ANSWER
IBRANCH IF 0K
fRIGHY HALF OF ANSWER WRONG



-

o

MAINDEC+43-0BKEB=A
DBKEBA.P{1

1359
13680
1361
1362
1363
1364
1365
1366
1367
1368
1369
1379
1371
1372
1373
1374
1375
1376
1377
1378
1379
13580
1381
1382
1383
1384
1385
1386
1387
1388
1389
1392
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412

r2646d
226466
226474
26476

226508
geeses
26510

226512
2265292
2R6522

206524
206532
2B6534

206536
£P6544
RP6546

ge6s55@
206556
pR6560

po6s62
goe570
206572

206574
gp6600

go6602

206604
ro6610

206614
206616

PR6620
eR6626
¢B6632
pR6640
06642

TEST 173

242767
226767
21401
124290

222767
go1401
104020

026767
001409
ip4pop

026767
20140}
104209

226767
801401
104000

026767
Pp142}
104200

226767
001403
104200

032716

2p0e02
194400

3312781
204767

190240
27503},

243767
010167
226767
0p1404
1p4p20

KEL1F (PDPei1 F]S) EXERCISER,
EXERCISE FMUL RO

gpeses
172176

2363680

172140

172074

172064

172044

172034

pp6e602

poRen4
BRAT64

177776
171764
172022

172282
172122

172872
172062
1720852
172042
172032

172922

174766
174754

2%: MoV
CMP
BEQ

HLY

CMP
BEQ
HL T

CupP
BEQ
HLT

CMP
BEQ
HLY

CHP
BEQ
HLT

CHP
BEQ
LY

CMP
BEQ
HLY

MOV
RY!

38 SCOQPE

-

MACY11,620 22wAUGe72

#STACK®, SAVSTK
SAVSTK, $SP
 *4

#1%, STKL
, o4
$MULER, STk2
Y
RAND,C, STK3
Y
RAND,D, STk4
L
RAND,A, STKS5
Y
RAND,B, STKé
4
#38%, (SP)

11140 PAGE 29

JSAVE STACK ADDRESS FQR YYPING
JCHECK THE STACK POINTER
JBRANCH IF OK

}1STACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH ]F OK
JRTI ADDRESS NOT EQUAL TO #1%

JCWECK THE PSW ON THE STACK

JBRANCH ]F OK

fRT] PSW NQT EQUAL TO 220
THE STACK

JICHECK THE DATA ON
JBRANCK IF 0K

JSTK3 NOY EQUAL TO RAND,C

JCHECK THE DATA ON THE STACK
FBRANCH ]F 0K

§JSTK4 NOT EQUAL TO
ON THE STACK

RAND,D

JCHECK THE DATA
JBRANCH [F OK
§STKS NOT EQUAL TO

JCHECK THE DAYA ON
JBRANCH ]F 0K
JSTK6 NOT EQUAL TO

JRESET THE STACK
JRESTORE THE STATUS (TeBIT)

RAND, A
THE STACK
RAND,B

JQDQQQGlO"'QQ'.i‘OOﬁ.Q.&.i...’ﬁ’...ﬁl..'i&&Qﬁﬁél."!.ﬁ...&.ll..&'.&..l!

ITEST 281 EXERCISE FOIV (PDPali FLOATING DIVIDE INSTRUCTION)
; RAND,A,RAND,B # RAND,C,RANDB,D ® ANS1,ANS2
} STACK POINTER s R§
‘*QOQQGQ#Q..Ql.i#..'!'ii&.l..Q!O.ﬁOﬁéﬁ'0*.0‘*eGOGQQQ'i’il”ﬁ&&ﬁ&ﬁ"...“!
TST204 MOV #STACKE, R} JSET JP THE STACK POINTER

JSR PC, PUSHR  §PUT THE DATA ON THE STACK

NOP

FDIVe R} JFLOATING DIVIDE ON THE R1 STACK
181 MOV e#PS,  SPSW JSAVE PROCESSOR STATUS

MOV Riq $Sp JSAVE THE STACK POINTER

cMP $D]VPS, SPSW JCHECK THE PROCESSOR SYATUS

BEOQ Y JBRANCH IF OK

ALY JPSW NOT EQUAL TO $DIVPS



MAINDEC=41-DBKEBwA
DBKEBA P14

1413
1414
1415
1416
1417
1418
1419
1420
142}
1422
1423
1424
1425
1426
1427
1428
1429
1439
1431
1432
1433
1434
1435
1438
1437
1438
1439
1440
1443
1442
1443
1444
1445
1446
1447
1448
1449
1459
1451
1452
1453
1454
1455%
1456
1457
1458
1459
1460
1461
1462
1463
1464

206644
26650

206652
206660
206666
2266790

206672
eo6700
goezo2

206704
gR6712
206714

2R6716

geé6729
£06726
206734
206736

eR6740
206746
06750

206752
206769
pR6762

206764
206772
P06774

206776
go7004
2e7006

e@7p1e
ee7216

gerp2e

go7922
eg703e
£e732

227034
z@7040

rg7042

®

TEST 28:

125767
192423

212767
026767
2p142¢
104000

226767
201403
1040230

226767
00140}
104000

200454

@12767
226767
0014093
194000

gaa7e7
201401
104000

026767
201404
104000

06767
001401
104020

B26767
ea1424
104029

026767
201423
1040020

P26767
20142}
14000

212716
200002

104400

KEL1F (PDPei1 FIS) EXERCISER,

174744

2po61e

1720024

174764

174754

pposoé
174736

op66e20

171712

171634

1734624

171604

171574

pp7042

EXERCISE FpIlV

17221¢
17173¢

171710

174729

174742 2%
171662

171632

1731622

174612

174602

174372

171562

3%

Ry
TSTB $PSW
BM1 2%
MOV #STACK4,SAVSTK
CMP SAVSTK, $SP
BEQ 4
H,T
CMP $01vi, ANS1
BEQ Y
ALY
CMP $0jv2, ANS2
BEQ Y
HLY
BR 38
MOV #STACKZ)SAVSTK
CMP SAVSTK, SSP
BEO Y
HLT
CMP #18, STk
BEQ 1)
HLY .
CupP $DIVER, STK2
BEQ 1]
HLY
CMP RAND, G, STK3
BEQ 0é
HLY
CMP RAND,D, STx4
BEQ o d
HLY
CMP RAND,A, STKS5
BEQ 1 #4
HLT
CMP RAND,B; STK6
BEQ b4
HLT
MOV #3%, (SP)
RT]
SCOPE
A
Kx/f

MACY11,620 22eAUGe72

11140 PAGE 30

JCHECK FOR ERROR
JBRANCH ]F ERROR

ISAVE PROPER SYACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

1BRANCH [F OK

SSTACK POINTER NOT EQUAL TO #STACKA4

JCHECK THE ANSWER
JBRANCH IF 0K
JLEFT WALF OF ANSWER WRONG

JCHECK THE ANSWER
JBRANCH IF 0K
JRIGHY HALF OF ANSWER WRONG

ISAVE STAGCK ADDRESS FOR TYPING
JGHECK THE STACK PQINTER
IBRANCH [F 0K

1ISTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
{BRANCH IF 0K
IRY] ADDRESS NOY EQUAL YO #iS

JCHECK THE PSW ON THE STACK

fBRANCH 1F 0K ‘

JRT] PSW NOT EQUAL YO 2089
THE STACK

JCRECK THE DATA ON

JBRANCH [F 0K

1STKS NOT EQUAL TO RAND,C
THE STACK

RAND, O

JCRECK THE DATA ON
IBRANCH IF OK
JSTKa NOT EQUAL TO
THE STACK

JCHECK YHE DATA ON
JBRANCH IF OK
1STKS NOT EQUAL TO

JCHECK THE DATA ON
JBRANCH IF 0K
ISTK6 NOT EQUAL TO

JRESET THE STACK
FRESTORE TNE STATUS (TeBIT)

RAND, A
THE STACK
RAND,B



~

MAINDECe41=DBKEB=A
DBKEBA.P{}

1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
148p
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1493
1492
1493

1494

1499
1496
1497
1498
1499
1500
1581
1502
1583
1504
15095
1506
1587
1508
1509
1519
1511
1512
1513
1514
1515
1516
1517
1518

ga7044
?R7050

707854
070856

pe706@
ge7066
ge7072
87100
ge7i02

P07104
g071180

gR7112
£20712¢
g07126
go7130

g07132
g@7140
287142

287144
e07152
707154

27156

207160
07166
P@87174
pR7176

pR7228
p07206
227210

pQ7212
£87229
p@r222

207224
207232
297234

TEST 21:

2127822
204767

200248
875022

213767
210267
226767
agL4ey
ip400g

105767
188423

242767
026767
pg1404
104000

226767
291401
104000

6767
@140y
104009

voe451

B42767
026767
2R140}
1p4000

322767
2p1421
1940020

026767
281423
1p4000

226767
261421
124000

KEL14F (PDPeii FIS) EXERCISER,
EXERCISE FADD R2

200604
gp4s524

177776
1741524
171532

174504

pog6le

174544

171474

171464

apa604
171476

ap7260

171420

171374

171526
171514

1731559

171479

174450

173448

174502
174422

173372

171362

173352

MACY11,628 22#AUGR72 11148 PAGE 33

}0#!#Qi##I“Q*OGGQ.OQ!.D.Q.Q'.‘{.Q.QGQ.OQG...‘.Q.l'...{...’...'ili'il.lﬂ'

JTEST 211 EXERCJSE FADD (PDPwil FLOAYING ADD INSTRUCTICN)
; RAND,A,RAND,B + RAND,C,RAND,D & ANS1,ANS2
} STACK POINYER s R2
}G*#b*#l“GQ&l.iiiii!!..dl'.l&iliﬂ.iillIl’.'.'l’lC‘i'..!l'..l!'.il‘i‘i".
TST211 MOV #STACKD,R2 JSET UP THE STACK POINTER
JSR PC, PYUSHR  jPUT THE DATA ON THE STACK
NOP
FADDe R2 JFLUOATING ADD ON THE R2 STACk
1$3 MOV #¥PS,  SPSKW {SAVE PROCESSQR SYATUS
MOV R2, $SP JSAVE THE STACK POINTER
CMP SADDPS, SPSW JCHECK THE PROCESSOR STATUS
BE® Y JBRANCH 1P 0K
HLT JPSW NOT EQUAL TO SADD?S
TSTB $PSW JCHECK FOR ERROR
8M1 2§ JBRANCH ]F ERROR
MoV #STACK4,SAVSTK jSAVE PROPER STACK ADDRESS FQR TYPING
CMP SAVYSTK, $SP gcﬁECK YHE STACK POINTER
BEQ Y] JBRANCH IF OK
HLT JSTACK POINTER NOY EQUAL TO #STACK4
CMP SADD1, ANSL JCHECK YHE ANSWER
BEQ Y JBRANCH IF OK
HLT {LEFT HALF OF ANSWER WRONG
CMP $ADD2, ANS2 JCHECK THE ANSWER
BER o h JBRANCH IF 0K
HLT JRIGHT HALF OF ANSWER URONG
BR 33
2% MOV #STACKD,SAVSTK JSAVE STACK ADDRESS FQR TYPING
cMP SAVSTK, SSP JCHEEGK THE STACK POINTER
BEQ Ll §BRANCH IF OK
HLT 1STACK PDINTER FQULED WP
CMP #18, STKL JCHECK THE RT] ADDRESS ON THE STACK
BEQ Y JBRANCH IF OK
HLT JRTI ADDRESS NOT EQUAL TQ #1%
CMP $ADDER, STK2 JCHECK THE PSW ON THE STAGK
BEQ L JBRANGH IF 0K ,
HLT JRTI PSW NOT EQUAL TO 282
CMP RAND,C, STK3 JCHECK THE DATA QN THE STACK
BEO ] JBRANCH IF OK
HLT }STK3 NOT EQUAL TO RAND,C



MAINDEC=11~DBKEBe=A
DBKEBA.P1}

1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1538
1534
1532
1533
1534
1535
1536
1537
1538
1539
1542
1544
1542
1543
1544
1545
1546
1547
1548
1549
155¢
15513
1552
1553
1554
1555
1556
1557
1558
1559
1562
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1573
1572

207236
£07244
707246

p@725¢
2@7256
2907269

eR7262
27270
2087272

ge7274
e@7300

207302

eR7304
ge7310

eo7314
07316

07320
ep7326
gR7332
773402
ga7342

ge7344
go7350

297352
eR7360
gO7366
207378

RR7372
gR740202
pR7402

27404
p@7412
gp7414

Q7416

®

TEST 21

226767
201423
104029

726767
egL4el
ip4p2p

226767
291421
104020

212716
000022

104400

812783
094767

200240
275013

013767
818367
pR6767
BR1401
194000

195767
180423

@12767
26767
0RL40Y
104000

226767
291423
104000

226767
291401
104029

20045}

KELiF (PDPei1 F]S) EXERCISER,
EXERC]SE FADD R2

171364
171344
174334

gp7302

poe604
ppée264

177776
174264
174302

174244
o610
171304

171244

171234

171342

171332

171322

174266
174254

174310

174230

171210

171200

CMP
BEQ
HLT

CMP
BEQ
LT
CMP
BEO
HLY

MOV
RY}

3% SCOPE

MAGCYL11,620 22sAUGe72 11348 PAGE 32

.4

RAND,A, STKS
Y

RAND,B; STKé
Y

#38, (se)

JCHECK THE DATA ON THE STACK
§BRANCH IF OK
JSTK4 NOT EQUAL TO RAND,D

JCHECK THE DATA ON THE STACK
JBRANCH [F OK
JSTKS NOT EQUAL TO RAND,A

JCHECK THE DATA ON THE STACK
jBRANCH IF 0K
}1STK& NOT EQUAL TO RAND,B

JRESEY THE STACK
JRESTORE THE SYATUS (TeBI!T)

}00lQO'lll.Ili.!O'Q.DOO..'.Q.ll.l"!l.'.l’..ll.Q.l..'l.'....l".ll.....'l

ITEST 22% EXERCISE FSUB (PDReii FLOATING SUBTRACT INSTRUCTION)
) RAND,A,RAND,B & RAND,C,RAND,D & ANS1,ANS2 .
) SYACK ROINTER s RY
(R R RO RN RN RO RO N ISR RI RN RPN DRRGINRREROROBARERRERORRGIRRREROIRRORIRISRNG
TST221 MOV #STACKB, RS ISET UP THE STACK POINTER

JSR PCy PUSHR  JPUT THE DATA ON THE STACK

NOP _

FSUB+ R IFLOATING SUBTRACY ON THE R3 SYACK
1% MOV eNPS;,  SPSN ISAVE PROGESSOR STATUS

MOV RS, $§P JSAVE YHE STACK POINTER

CMP $SUBPS, SPSW ICHECK THE PROGESSOR STATUS

BEC Y] 1BRANCH [P OK

HLT 1PSW NOT EQUAL TO SSUBPS

TSTB SPSW JCHECK FOR ERRQR

BM] 28 yBRANCH IF ERROR

MOV #STACK4,SAVSTK 1SAVE PROPER STACK ADDRESS FOR TYPING

CMP SAVSTK, $SP JCHECK THE STAGK POINTER

BEO Y JBRANCH IF 0K

HLT JSTACK POINTER NOT EQUAL TO #SYACK4

CMP $SUBL, ANSL JCHECK THE ANSWER

BEQ L JBRANCH IF 0K

HLT JLEFY HALF OF ANSWER WRONG

CMP $SUB2, ANS2 JCRECK THE ANSWER

BEQ Y] JBRANCH IF 0K

HLT JRIGHT HALF OF ANSWER WRONG

BR 3s

£
N/



®

MAINDEC~-31~DBKEB=A

DBKEBA.P

1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
1584
1585
1586
1587
1588
1589
1599
1591
1592
1593
1594
1598
1596
1597
1598
1599
1600
1603
1602
1603
1604
1605
1606
1607
1608
1609
16190
1613
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626

11

227422
2087426
787434
2@7436

2274490
2B7446
2987450

2087452
207460
2e7462

£@7464
207472
207474

ep7476
gu7504
7R7586

227510
go7516
287520

207522
PR7530
287532

2087534
287548

ge7542

2B7544
gR7559

e@7554
297556

eR7569
Pg7566
ge7572
e@7600
gR7602

go7604

TEST

812767
826767
281421
104009

822767
2e140}
104029

PR6767
pp142y
104020

226767
29140}
ip4p00

26767
21403
104000

B26767
oR1408Y
104000

026767
09140}
1p4p00

212716
ooeen?

194400

212704
204767

00249
275024

033767
010467
026767
oRL401
104029

105767

221

KEL1F (PDPoii FIS) EXERC!SER
EXERCISE FsSyB R3

298694
171236

287320

171179

171134

171124

171104

174074

297542

ppReR4
pp4n24

177776
171024
171252

171004

171242
174162

171132

171122

173112

173102

171072

174062

171026
171014

2%: MoV
CMP
BEQ

HLY

CupP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEO
LT

CHP
BEQ
HLT

CMP
BEOQ
HLY

CHP
BEQ
LT

MOV
RY}

3% SCOPE

MACY1l1,620

#STACKD, SAVSTK

SAVSTK, $SP
L4

#1%, STK1
1 %4
$SUBER, STK2
pet
RAND,C, STK3
4
RAND,.D, STK4
1 o4
RAND,A; STK5
..‘
RAND,B, STK6
Y
#38, ($m)

220AUGe72 1149 PAGE 33

JSAVE STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER
JBRANCH IF 0K

JSTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON YHE STACK
JBRANCH IF 0K
JRY] ADORESS NOT EQUAL TO #1S

JCRECK THE PSW ON THE STACK
JBRANCH IF OK
jRT] PSW NOY EQUAL TO 2090
JCGHECK THE DATA ON THE STACK
JBRANCH P 0K
JSTK3 NOT EQUAL TO

JGHECK THE DATA ON
IBRANCH IF 0K
1STK4 NOT EQUAL TO

JIGHECK THE DATA ON
JBRANCH [P OK
1§TK5S NOT EQUAL T0

[CHECK THE DATA ON
JBRANCR 1P OK
1STK6 NOT EQUAL TO

JRESET THE STACK
JRESTORE YHE STATUS (TeBIT)

RAND,C
THE STACK
RAND,D
THE STACK
RAND, A
THE STACK
RAND, 8

]QGGlQilG.G.Q.Q'QI.QCGQ.!.IQI..QIQO!GLii’...”ﬂ.l.’.’.'...'.!.Q.Q..DQO.Q

ITEST 234 EXERCISE FMUL tPopaai FLOATING MULTIPLY INSTRUETION)
) RAND,A,RAND,B # RAND,C,RAND,D & ANS1,ANS2
} STACK PO;NT:R s R4
IETXXXYRRIZITRIZIRLSZLAS RS 222222220 22 2 24 BEERABIBRRRRLBORORDIBDIBRERARPRRNRERON
TST231 MQV #STACKD, R4 JSET UP THE STACK POINTER

JSR PC, PUSHR  JPUT THE DATA ON THE STACK

NOP

FMUL* R4 FFLOATING MULTIPLY ON THE R4 STACK
18 MOV ®#PS, SPSW JSAVE PROCESSOR STATUS

MOV R4, $SP JSAVE THE STACK POINTER

cMP SMULPS, $PSW JCHECK THE PRQCESSOR STATUS

BEQ Y JBRANCH IF 0K

HLT JPSW NOT EQUAL TO SMULPS

TSTB SPSW JCHECK FOR ERROR



MAINDEC=14-DBKEBwA

OBKEBA.P14

1627
1628
1629
1630
1631
1632
1633
1634
. 1635
1636
1637
1638
1639
1640
1644
1642
1643
1644
1645
1646
1647
1648
1649
1650
1654
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677

227618

207612
e@76282
2R7626
727632

go7632
207640
707642

207644
207652
2R7654

2R7658

poO7660
ge7665
207674
gB7676

eo770¢
gR7706
eR7714

gR7712
g07728)
07722

207724
207732
e07734

2R7736
ge7744
g@7746

2077580
207756
007760
207762
087770
227772

ge7774
2i0R20

gioe92

@

TEST 23
102423

212787
226767
eg1424
124220

226767
2014234
104020

226767
201423
104822

292453

12767
226767
291404
104000

022767
P40y
104000

226767
201404
104000

026767
291403
104000

026767
pP1401
1040020

026767
891424
194000

026767
#p1423
104000

212716
ppeo2e

104400

KEL1F (PDPe=11 F1S) EXERCISER,

ga2610
171044

174014

171004

200604
1708776

207569

1787480

170674

170664

170644

170634

210002

EXERCISE FMUL

171059
178779

170759

170749

171002 2%:

170722
170672
170662
170652
178642
170632

1708622

3%:

R4
BM}

MOV
CMP
BEQ
LY

CMP
BEQ
HLY

CMP
BEQ
HLT

MOV
CMP
BEQ
LY

CMP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLY

CHP
BEQ
HLY

cMP
BEQ
HLT

MQV
RT]

SCOPE

MACY11,620 222AUGe72 11142 PAGE 34

2s

#STACK4, SAVSTK
SAVSTK, $SP
Y

SMULL, ANSY
+

o4

SMUL2, ANS2
4

3
#STACK®,SAVSTK

SAVSTK, SSP
R

#19, STKY

Y

SMULER, STk2

Y

RAND,C, STK3

Y

XY

STk4

RAND,A, STKS

Y

STK6
Y .

#3%, (SP)

AN
)

§BRANCH IF ERROR

§SAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

JBRANCH [F OK

JSTACK POINTER NOT EQUAL TO #STACK4

1CHECK THE ANSWER
JBRANCH [F 0K
JLEFT HWALF OF ANSWER WRONG

JCHECK THE ANSWER
§1BRANCH IF OK
JRIGHY HALF OF ANSWER WRONG

1SAVE STACK ADDRESS FOR TYPING
[CHECK THE STACK POINTER
}BRANCH IF OK

ISTACK POINTER FOULED UP

ICHECK THE RT] ADDRESS ON THE STACK
IBRANCH [P 0K
JRT] ADORESS NOT EQUAL TO #18

JCHECK THE PSW ON THE STACK

JBRANCH 1P 0K

IRT] PSW NOT EQUAL TO 220
THE STACK

JICHECK THE DAYA ON

JBRANCH IF 0K

JSTKS NOT EQUAL TO RAND,C
THE STACK

RAND,D

JCHECK THE DATA ON
JBRANCH }F 0K
JSTK4 NOT EQUAL TO

THE STACK
RAND, A
THE STAEK

JICHECK THE DATA ON
§BRANCH IF OK
1STKS NOT EQUAL TO

JCHECK THE DATA ON
1BRANCH IF 0K
1STK6 NOT EQUAL TO RAND,B
JRESET THE STAGK

JRESTORE THE STATUS (TeBIT)

@



~

MAINDEC=4 {=DBKEB=A

DBKEBA.P13

1678
1679
1689
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1655
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1787
1708
1799
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
173¢@
1731

pi0024
eiopie

210014
?10016

giro20
eioo2é
eipp32
gi2o4e
giop42

70944
2102509

719052
L2060
g40066
10070

240072
gio100
ei0102

20104
g10112
12114

£10116

210120
210126
210134
£10136

2102140
P10146
212159

gip152
101692
210162

10164
712172
210174

TEST 24;

2127¢5
004767

7908249
275935

#13767
018567
026767
091421
1p4g2p

185767

_1pe423

212767
026767
p@eL40Y
ig4000

26767
201403
1240200

226767
2014034
104p00

08454

812767
0R6767
2@1404
104000

n22767
2014031
104000

rR6767
01404
104020

226767
201421
104000

KELLF (P

2o2624
293564

177776
170564
170622

172544

2p0610
170604

178564

178554

PpR604
178536

p10020

178518

178434

DPe1i FIS) EXERCISER,

EXERCISE FDIV

RS

-

MACY11,628 22wAUGe72

11148 PAGE 33

iI#ﬂlQb#.i.ll'i#!i.'l.l'.‘i..Q'I.ll.lIQ..l'..’l.il'.l.lll.."l'..l.ll...

EXERC]SE FBIV (PDPeLl FLOATING DIVIDE INSTRUCTION)

JTEST 241

H

.
?

TST244

170566 1§
170554

1708619

17853

170519

178500

178542 2%
178462

1708432

1708422

170412

RAND,A,RAND,B / RAND,C,RAND,D 3 ANS31,ANS2
STACK POINTER & R5 :

]i&iﬁ.##ﬁiﬂll.lﬁiiOQOQQIG.Q'QGDl!iili'G*ﬂl’ﬁi.l.l’i"".'..'l...."Q.‘.'

MOV
JSR

NQP
FDIVe

MOV
MOV
CMP
BEQ
LT

TSTB
BM]

MOV
CMP
BEQ
HLY

CMP
BEQ
HLT

CMp
BEOQ
HLT

BR

MOV
CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
LT

cupP
BEQ
HLT

#STACKZ,RS
PC, PYSHR
R5

@#Ps, SPSKW
RS, $Sp

$OJVPS, SPSW
e

$PSW
2%

#STACK4,SAVSYK
SAVSTK, ssSp
o4

sDIVL, ANS
Y

$0Iv2, ANS2
Bl

3%

#STACKD, SAVSTK

SAVSTK, $SP
\*4

#1%, STK1

v 4

$DIVER, STk2
, 4

RAND,C, STK3

Y

JISET UP THE STACK POINTER
JPUT THWE DATA ON THE STACK

JFLOATING DIVIDE ON THE R5 STACK

JSAVE PROCESSQR STATUS
JSAVE THE STACK POINTER
JCHECK THE PROCESSOR SYAYTUS
$BRANCH IF 0K

JPSW NOT EQUAL TO SDIVPS

JCHECK FOR ERROR
JBRANCH IF ERRQR

ISAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

}1BRANCH IF OK

§STACK POINTER NOT EQUAL TO #STACK4

JCHECK THE ANSWER
JBRANCH IF OK
1LEFT HALF OF ANSWER WRONG

JCMECK THE ANSWER
JBRANCH F 0K
JRIGHT HALF OF ANSWER WRONG

JSAVE STACK ADDRESS FOR TYPING
JCHECK THE STAGK POINTER
§BRANCH (F 0K

JSTACK POINTER FOULED UP

fCHECK THE RT] ADDRESS ON THE STACK
1BRANCH IF 0K
JRT] ADDRESS NOT EQUAL TO #1§

jCHECK THE PSW ON THE STACK
JBRANCH IF OK
JRYI PSW NOT EQUAL TO 2022

JICHECK THE DATA ON THE STACK
JBRANCH IF 0K
}STK3 NOT EQUAL TO RAND,C



MAINDEC~»43=DBKEB»A KELLF (PDPeil FIS) Exzncxsea MACY11,620 22eAUGe72 11148 PAGE 36
DBKEBA.P§3 TEST 243 ~ EXERCISE FpIV

1732 212176 226767 172424 179422 CMP RAND,D, STK4 JCHECK THE DATA ON THE SYAEK
1733 010204 201421 BEQ Y JBRANCKH IF 0K

1734 210206 104000 HLY JSTK4 NOT EQUAL TO RAND,D
1735

1736 2409210 ©£26767 172404 170372 CMP RAND,A; STKS JCHECK THE DATA ON THE STACK
1737 12216 201421 8EQ , 4 JBRANCH IF 0K

1738 21@822¢ 124028 HLY JSTKS NOT EQUAL TO RAND,A
1739

1749 @1@222 026767 178374 178362 CMP RAND,B, STKS6 JCHECK THE DAYA ON TWE STACK
1741 010238 @@1421 BEQ Y JBRANCH IF 0K

1742 318232 1p409d0 HLT JSTK6 NOT EQUAL TO RAND,B
1743

1744 40234 012714 010242 MOV #3%, (se) JRESEY THE STACK

1745 018240 000Q02 , RY] JRESTORE TWE STATUS (TeBIT)
1746

1747 #3108242 1044090 3s: SCOPE

1748

1749

175¢ ).QOOQIQQQ'.O!GQQQ.Ql.Q!QQQQOQQO!0!O!QQQQQlOIQQOIIQIQQ.QQQIQQOQOQQQQOQQ.
1753 JTEST 25¢ EXERCISE FADD ¢pnP-11 FLOATING ADD INSTRUCTION)
1752 1 RAND,A,RAND,B ¢ RAND,C,RAND,D = ANS1,ANS2

1753 I STACK PO[NYER & SP

175‘ }.l!l.!'OCQCQQOQQOOQl.l.l.‘.ﬁ'l!‘.'lllli’.'.....'l’!"l.ll.'!lQQQQQ!’.QQ
1755

1756 10244 012706 0206P¢ TST251 MOV #SYACKD,SP JSET UP THE STACK POINTER
1757 218250 294767 023324 SR PC, PUSHR FPUT THE DATA ON THE SYACK
1758

1759 18254 0290240 L NOP _ o ) B
1;60 p30256 0752086 FADDs ~ sP {FLOATING ADD ON THE SP STACK
1763

1762 @4B260 OB13767 477776 170326 i%: MOV ®#PS,  SPSW JSAVE PROGCESSOR STATUS

1763 040266 010667 170324 MOV SP, sSSP ISAVE THE STAGK POINTER

1764 QL8272 026767 170332 170314 CMP SADDPS, SPSW JCHECK THE PROCESSOR STATUS
1765 18308 ©£0140}1 BEO Y ‘BRANGH IF 0K

1;66 p30382 1P4209 HLT JPSW NOT EQUAL TO SADDPS

1767

1768 ¢4P304 105767 4178304 TSTB SPSW JCHECK FOR ERROR

1769 2108310 100424 BM] 23 j1BRANCH IF ERROR

1770

1771 ei@312 032767 2p2s1lp 17035p MOV #STACK4,SAVSTK JsSAVE PROPER STACK ADDRESS FOR TYPING
1772 0310320 026767 179344 170279 CMP SAVSTK, $SP JCHECK THE STACK POINTER

1773 giB326 ©£p1403 BEQ Y JBRANGCH IF 0K

1774 03108332 1024000 HLT JSTACK POINTER NOT EQUAL YO #STACK4
1775

1776 218332 026767 178274 170258 CMP $ADDL, ANS1 JGHECK THE ANSWER

1777 @10834g 201403 BEQ Y JBRANCH IF 0K

1778 2108342 104900 HLY ILEFY HALF OF ANSWER WRONG
1779

1780 048344 026767 170264 170824p CMP $ADD2, ANS2 JGHECK THE ANSWER

1781 012352 001404 BEG L+ JBRANCH IF OK

1782 91P354 1p4029 HLY JRIGHT HALF OF ANSWER WRONG
1783

1784 18356 24646 CMP ={SP), =(3P) JRESTORE THE STACK

1785 9@@ agn45y BR 3% Py
= k\i



)

e

MAINDEC.41=DBKEB=A
DBKEBA.P14

1786
1787
1788
1789
1798@
1791
1792
1793
1794
179%
1796
1797
1798
1799
18882
18p1
1802
1803
1804
1805
1806
1887
18p8
1809
181p
1814
1812
1813
1814
1819
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839

210362
P42370
712376
710408

r10402
2340412
pi2412

ri02414
g10422
10424

210426
210434
p12436

210442
gi0446
210450

210452
gi046¢0
pi0462

240464
gL0472
ga2474

gip476
710502

210504

240506
240512

210516
710520

2340522
310539
P4P534
7109542
7102544

TEST 251

212767
226767
#p1404
104020

222767
2p14@1
104020

026767
VR1401
1p4000

226767
20148}
ip4p20

0g6767
2p140}4
10400p

26767
2g1404
14000

6R6767
201404
104000

232716
2e00082

104400

212720
204767

20p24¢
B7%010

213767
210067
0R6767
gp14ey
104000

KE14F (PDP=i1 FIS) EXERCISER,
EXERCISE FADD  SP

zpa60e
178274

212260

170216

170172

170162

170142

170132

212504

gpneR4
223062

177776

178062
170100

173302
178228

179179

178168

170159

1783142

178139

176320

1700264
178252

2%: MOV
CMP
BEQ
“HLY

CMP
BEQ
LT

CMP
BEO
LT

CMP
BE®
HLY

CMP
BEO
ALY

CMP
BE®
HLT

CMP
BEQ
HLY

MQV
RT}

3%: SCOPE

)

MACY11,620 22e«AUGe72 11148 PAGE 37

#STK1,
SAVSTK,
, ¢4

#1%,
AL

$ADDER,
Y

RAND.GC
“h

RAND(QI
R L

RAND, A,
Y

RAND,B,
L

#3%,

SAVSTK
$Sp

STKY

STK2

STK3

STK4

STK5

STKé

(s®)

;SAVE PRORPER SYACK ADDRESS FOR TYPING
JCWECK THE STACK POINTER

JBRANCH IF 0K

1STACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH F OK
JRT] ABDRESS NOT EQUAL YO #18

JCHECK THE PSW ON THE STACK
JBRANCH 1F 0K
JRYI PSW NOT EQUAL TO 209

JCHECK THE DATA ON THE STACK
1BRANCH IF OK '
FSTK3 NOT EQUAL TQ RAND,C

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
§STK4 NOT EQUAL TO RAND,D

JGHECK THE DATA ON THE STACK
JBRANCH IF OK ,
§STKS NOT EQUAL TO RANDA

FCWECK THE DATA ON THE STACK
JBRANCH IF OK. |
JSTKE NOT EQUAL YO RAND,B

JRESET THE STACK
JRESTORE THE STATUS (TeBIT)

]'#Q#QQGQQQ.Q.‘QO*#CQ*“*‘.‘&Q'QDQC!&ﬁ’léGl‘§6Q!!.Qﬁi.&’....'.‘&&.ﬂ!'.‘.

JTEST 261 EXERCISE F3UB (PDPeli FLOATING SUBTRACT INSTRUCTION)
} RAND,A,RAND,B @« RAND,G,RAND,D = ANS1,LNS2
} STACK POINTER & RD
t*uﬁéoﬂihﬂﬂﬁQQ&QQGQQ#‘QQQO'#!Q&{&QQ&G&é’ﬁ£¢00i9¢i0i00!6&!!’&iiﬂl&&i‘!l.l
TST261 MOV #STACKE,RO JSET UP THE STACK PQINTER

JSR PCy PYSHR JPUT THE DATA ON THE STACK

NQP

FSUB#+ R2 1FLOATING SUBTRACT ON THE RZ STACK
1% MOV B#PS, SPSH }SAVE PROCESSOR STATUS

MOV R, $SP §SAVE THE STACK POINTER

CMP $SUBPS, SPSK JCHECK THE PROCESSOR STATUS

BEQ e JBRANCH IF 0K

HLT JPSW NOT EGUAL TO SSUBPS



MAINDEC=11+*0BKEBwA
DBKEBA.PY}

1842
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1853
1852
1853
1854
1855
1856
1857
1858
1859
18690
18631
1862
1863
1864
1865
1866
1867
1868
1869
18780
18731
1872
1873
1874
1875
1876
1877
1878
1879
1889
18831
1882
1883
1884
1885
1886
1887
1888
1889
18992
1891

218546
242552

2472554
?i@562
gie57p
730572

740574
242622
gi0624

240635
210614
210616

240620

210622
210630
2302636
210640

10642
g1065¢2
g1065¢

gip6sS4
210662
L0664

212666
PL0674
£10676

eia700
2407026
p1e71@

230712
210729
210722
210724
212732
e10734

212736
gan742

710744

®

TEST 261

105767
1998423

212767
226767
01424
124290

226767
20814234
104029

026767
201404
104000

200451

a12767
226767
221404
104020

02767
opL40y
104000

pR6767
2081404
194000

226767
pR14023
104000

0226767
201423
104020

026767
091403
1040020

226767
2914031
104009

212716
290002

104400

KE11F (PDPei1 FIS} EXERCISER

178042
Jo0610
178102

178042

178032

ope604
170034

748522

167766

167732

167722

167702

167672

010744

EXERCISE FSUB

172126
1720826

1700826

167776

170242
167768

167730

167720

167710

167709

167678

167660

2%

3§

TSYB
BM]

MOV
CMP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEO
HLT

BR

MOV
CMP
BED
HLT

CMP
BEOD
NLT

CMP
BED
ALY

CMP
BEQ
HLY

CMP
BEO
Nl T

CnP
BEO
HLT

CMP
BEQ
HLY

MOV
RT]

SCOPE

MACY11,620 22#AUGe72 1142 PAGE 38

$PSW
2%

#STACK4,SAVSTK
SAVSTK, $SP
Ry

SSUBL, ANS1
Y

$SUB2, ANS2
Y

38

#STACKE, SAVSTK

SAVSTK, SSP
Y

#319, STK1

Y

$SUBER, STK2

‘*‘

RAND,C, STK3

L

RAND,D,
T

STK4

RAND,A,; STK5

o4

RAND,B, STKé

R

#3%, (sp)

/(/ “‘-\\

JCHECK FOR ERROR
JBRANCH IF ERROR

ySAVE PROPER SYACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

JBRANCH IF OK

JSTACK POINTER NOT EQUAL TO #STACK4

JCHECK THE ANSWER
JBRANCH |F OK
JLEFT HALF OF ANSWER WRONG

JCHECK THE ANSWER
JBRANCH 1P OK
JRIGHY HALF OF ANSWER WRONG

JSAVE STACK ADDRESS FOR TYPING
[CHECK THE STACK POINTER
JBRANCH 1F OK

JSTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH IF OK
JRY] ADDRESS NOT EQUAL TO #i$

{CHECK YHE PSW ON THE STACK
{BRANCH IF OK
JRTT PSW NOT EGUAL TO 200

ICHECK THE DATA ON THE STACK
JARANCH |F 0K
1STK3 NOT EQUAL YO RAND,C

ICHECK THE DATA ON THE STACK
}BRANCH [P OK
1STK4 NOT EQUAL TO RAND,D

JCHECK THE DATA ON THE STACK
JBRANGH IF OK
ISTKS NOT EQUAL TO RAND,A

JGHECK THE DATA ON THE STAEK
1BRANCH IF OK
ISTK6 NOT EQUAL TO RAND,®

IRESEY THE STACK
JRESTORE THE STATUS (TeBIT)

®



MAINDEC-11-DBKE3=A
OBKEBA,PY1

1892
1893
1894
1895
1896
1897
1898
1899
1920
1901
1902
1903
1904
1985
1926
1907
1908
1989
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
19223
1923
1924
1925
1926
1927
1928
1929
1932
1931
1932
1933
1934
1935
1936
1937
1938
1939
1949
1943
1942
1943
1944
1945

210746
p1@752

210756

10760

240762
210772
210774
e11002
011004

£11206
211012

pi11014
gii022
711230
r11232

211034
241042

211044

211046
r11054
21056

g11068

gii1g62
giie7e
eiip76
211109

gi11e2
711110
711112

211114
gi1122
211124

211126
711134
211136

TEST 27

21272}
p04767

290240
75023

233767
210167
BR6767
201401
1p4g0pe

185767
103423

232767
2264767
281401
104g00

026767
201404
ip4poe

226767
20140}
1040002

10045y

212767
026767
201404
104000

222787
0p1403
1p4p20

226767
dg1421
104000

026767
001424
104000

KEL1F (PDP=i1 FIS) EXERCISER,

pp0604
22622

177776
167622
167650

167602

pposLR

167642

167612

167602

opp604
167574

210762

167536

167472

EXERCISE FMUL

Ry

-

;)

MACY11,620 22wAUGe72 11142 PAGE 39

].*!0QQO!.C.ﬂ‘..l"’ili.l"il.'l!Q..Di’lﬁ.'.‘i#'l.l..".'.Q’G.‘Q’Q.IQ’.Q

EXERCISE FMUL ¢PPPs11 FLOATING MULTIPLY INSTRUCTION)

$TEST 2714

181271

167624 18:
167612

167646

167566

167546

167536

167600 2%:
16752p

16747¢

167462

16745¢g

RAND,A,RAND,B » RAND,C,RAND,D = ANS1,ANS2
STACK POINTER = R1

}ﬁ{#'.i&l‘l’l&.i&l“.&’ﬁ'ﬂ"l&".i.l'l.lQllQ'QQ.QQQ.'l‘..&."#’.."’!#..l

MOV
JSR

NQP
FMULe

MoV
MOV
CMP
BEQ
HLY

TSTB
BM]

MOV
CHP
BEO
LT

CMP

BEQ
HLY

CmMP
BEQ
HLT

BR

MQV
CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
WL T

CMP
BED
ALY

#STACKD,RY
PC, PUSHR
R1

®#PS,  SPSW
Ry, $SP

SMULPS, SPSW
1ol

SPSHW
2%

#STACK4, SAVSTK
SAVSTK, $SP
1 *4

$MULL, ANSL

Y

$MUL2, ANS2
.“

3%

#STACK®, SAVSTK
SAVSTK, $SP
L

#1%,
Y

STKL

SMULER, STK2
,#4

RAND,C, STK3
Y

$SET UP THE STACK POINTER
JPUT THE DATA ON THE STACK

JFLOATING MULTIPLY ON THE R1 STACK

§SAVE PROCESSOR STATUS
§SAVE THE STACK POINTER
JCHWECK THE PROCESSOR STATUS
FBRANGH IF 0K

JPSW NOT EQUAL TO SMULPS

JCHECK FOR ERROR
JBRANCH |F ERROR

[SAV! PROPER STACK ADDRESS FpR TYPING
[CHECK THE STACK POINTER

1BRANCH IF OK

JSTACK POINTER NOT EQUAL TO #STACKS4

JCHECK THE ANSWER
JBRANCH IF OK
JLEFT HALF OF ANSWER WRONG

JCHECK THE ANSWER
1BRANCH IF OK
JRIGHY HALF OF ANSWER WRONG

JSAVE STACK ADDRESS FQR TYPING
JCHECK THE STAGK PQINTER
JBRANCH P 0K

JSTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH IF 0K
JRT] ADDRESS NOT EQUAL TO #1%

JCHECK THE PSW ON THE STACK
JBRANCH IF 0K
JRTI PSW NOT EQUAL TO 292

JCHECK THE DATA ON THE STACK
§BRANCH IF 0K
1STKI NOT EQUAL TO RAND,C



MAINDEC«11~DBKEB=A
DBKEBA.P¢4

1946
1947
1948
1949
195@
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
19563
1964
1965
1966
1967
1968
1969
1970

1971

1972
1973
1974
1975
1976
1977
1978
1979
1989
1981
1982
1983
1984
1985
1986
1987
1988
1989
199¢
1994
1992
1993
1994
1995
1996
1997
1998

1999

7111490
211146

011150

711152
g11160
211162

711164
211172
211174

211176
L1202

211204

211206
gii212

214216
gii22p

g11222
gi1230
2311234
gii242
g11244

211246
211252

211254
211262
231270
241272

g11274
741302
211304

2313046
11314
711316

P11320

®

TEST 273

026767
201401
104008

26767
pp142]
104022

226767
2014024
104008

2312716
200002

104400

2127822
704767

Bo0249
75032

p13767
230267
026767
2B140%
104009

108767
182423

012767
026767
pR1421
1p4000

226767
20140}
1g4p09

726767
00140}
104000

cpo45y4

KEL11F (PDP=11 FIS§) EXERC!SER.
EXERCISE FMUL

167462

167442

167432

211204

pR6B4

p@23e2

177776
167362
167420

167342

pposle

167402

167362

167352

167442

167432

1674292

167364
167352

167426

167326

167306

167276

cMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEO
WL T

MQV
RY]

3%: SCOPE

MACY11,628 22=AUGe72 11140 PAGE 49

RAND,D, STk4

e

RAND,Ay STKS

o4

RAND,B, STK6
1)

#3%, (SP)

JCHECK THE DATA ON
JBRANCH IF 0K
}STK4 NOT EQUAL TO

THE STACK
RAND,D
JCHECK THE DATA ON THE STAEK
JBRAMCH |F 0K
JSTKS NOT EQUAL TO RAND,A
}CHECK THE DATA ON
JBRANCH IF 0K
JSTK6 NOT EQUAL 10

THE STACK
RAND,8

RESEY THE STACK
JRESTORE YHE STATUS (TeBIT)

i'ﬁl***QQG'QGQO.C.&QQO"l.ﬂ.!’ii.l"..i.i'l'iQCQQQGQQQ'QQQOQ'QQOOQ.QOGQQ

;TEST 321 EXERCISE FOIV (PDPwil FLOATING DIVIDE INSTRUCTION)
I RAND,A,RAND,B / RAND,C,RAND,D 3 ANS1,ANS2
s STACK PQINTER s R2
3Gﬂiﬁ.iQ‘li!ﬂ.iili..l.ill'i..'.l!.{i.QI00!‘!5"Ql'!i...'ii&i{..'l.i‘ﬂ‘ll
TST3B) MOV #STACKE,R2 JSET UP THE STACK POINYER

JSR PGy PUSHR  §PUT THE DATA ON THE STACK

NQP

Foive R2 JFLOATING DIVIDE ON THE R2 STACK
18 MOV a¥PS, SPSW §SAVE PROCESSOR STATUS

MOV R2, 5P ISAVE THE STACK POINTER

CMP su:vps, $PSH JCHECK THE PROCESSOR STATUS

BEO Y JBRANCH IF OK

HLT JPSW NOT EQUAL TO SDIVPS

TSTB $PSY JCHECK FOR ERROR

BM1I 28 jBRANCH IF ERROR

MOV #STACK4,SAVSTK JSAVE PROPER STACK ADDRESS FoR TYPING

CMP SAVSTK, $SP JCHECK THE STACK POINTER

BEQ , b4 JBRANCK IF 0K

HLT ISTACK POINTER NOT EQUAL TO #STACK4

CMP $DIVL, ANSL JCHECK THE ANSWER

BEQ 4 JBRANCH IF 0K

HLT JLEFY HALF OF ANSWER WRONG

CMP $D1v2, ANS2 JCHECK THE ANSWER

BEO ,+4 JBRANCH IF 0K

HLT JRIGHT HALF OF ANSWER WRONG

B8R 35



MAINDEC=4{=DBKEB=A
DBKEBA.P13 TEST 321
2000 011322 012767
2081 011330 226767
2022 9311336 21421
2003 0211348 1940E9

2024
2005 011342 022767
2006 211353 201423
2007 911352 124902p
2008
2009 011354 226767
2018 011362 291423
2011 0211364 104p290
2012
2013 711366 226767
2014 211374 091403
2015 011376 124000
2016
2017 011400 2267687
2018 11406 221428
2019 011410 104000
2020
2021 0311412 0226767
2022 011420 00140}
2023 11422 1p4pog
2024
2025 011424 1226767
2026 £311432 001493
2027 241434 104800
2028
2029 02411436 2312716
2030 11442 0000202
2033
2032 0311444 104409
2033
2034
2035
2836
2037
2038
2039
2040
2041 r41446 2812723
2042 (011452 0RA4767
2043
2044 011456 2pp24p
2045 11469 07533
2046
20847 011462 13767
2048 711470 QL0367
2049 011474 226767
2050 ¢11502 021421
2051 211504 124029
2052
2053 711506 185767

KE11F (PDP=1i F1S) EXERCISER,
EXERCISE FDIV R2

200604
167334

211222
167306
167232
167222
167202
167172

211444

200604
pg2122

177776
167122
167130

167102

16734p
167260

167232

167222

167219

167202

167170

167169

167124
167112

2% MQV
CMP
BEQ

HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

CMP
BEQ
HLT

CHP
BEQ
et

CMP
BEQ
HLT

CMP
BED
HE Y

MoV
RY}

3% SCOPE

MACY11,628 22wAUGE72

#SYACK®,SAVSTK
SAVSTK, §SP
L+ 4

#1%, STK1
Y
$DIVER, STK2
Y
RAND,C; STk3
Y
RAND,D, STk4
Y]
RAND,A, STk5
,*4
RAND,B; STké
L
%33,

{SP)

11142 PAGE 41

3SAVE STACK ADDRESS FOR TYPING
J1CHECK THE STACK POINYER
fBRANCH IF 0K

JSTACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
JBRANCH IF OK

jR¥I ADDRESS NOT EQUAL TO #1%
JCMECK THE PSW ON THE STACK

§BRANCKH 1F OK
JRTI PSW NOT EQUAL

To 208
THE STACK
RAND, €

THE STACK

jCHECK THE DATA ON
JBRANCH IF OK
JSTK3 NOT EQUAL 10

JCHECK THE DATA ON
JBRANCH [F 0K
}STK4 NOT EQUAL T0

JCHECK THE DATA ON
JBRANCH IF 0K
JSTK5 NOT EQUAL TO

fGHECK THE DATA ON
JBRANCH IF 0K
$STK6 NOT EQUAL TO

JRESET THE STACK
JRESTORE THE STATUS (TwBIT)

RAND,D
THE STACK
RAND, A
THE STACK
RAND,8

}#*##0{.*&“!!{}&i“iﬁﬂﬁl".*lli&'l.ﬂ'i&@Q***QQQQQQOQQ{.Q.Q.!'Q".C.QQ..

JITEST 314 EXERCISE FADD (PDPwli FLOATING ADD INSTYRUCTION)
} RAND,A;RAND,B » RAND,C,RAND,D = ANS1,ANS2
} STACK POINTER = R3J
]i&%*&&##i!é*ﬁ&&}Ql’!i'le.QD}GQCﬁ.QO&OO}i{!'**.i..’.l!ill'.lﬁili’i’.tli.
TST31 MOV #STACK®,R3 JSET UP THME STAGK POINTER

JSR PC, PUSHR  jPUT THE DATA ON THE STACK

NQP

FADD* R3 jFLOATING ADD ON THE R3 ST.C«
1% MOV B#PS, $PSW JSAVE PROCESSOR STATUS

MOV R3, $5p JSAVE THE STACK POINTER

CMP $ADDPS, $PSW JCHECK THE PRQCESSOR STATUS

BEQ R }BRANCH IF 0K

HLT {PSW NOT EQUAL TO $ADDPS

TSTB $PSW JCHECK FOR ERROR



MAINDEC~41-DBKEB=A
DBKEBA,P1Y

2p54
2p55
2056
2857
2158
2859
2060
2p61
2062
2063
2064
2065
2066
2067
2p68
2069
2070
2071
2072
2073
2074
20875
2076
2077
2078
2079
208P
2p81
2082
2083
2084
2085
2p86
2087
2088
2089
2890
2091
2p92
2893
2094
2895
2896
2897
2098
2099
2100
2191
21022
2103
. 2104

ei1512

211514
ri152e
711530
211532

211534
211542
211544

711546
211554
211556

211560

£11562
e11572
211576
2116009

g11602
711610
gi1612

gii614
g11622
211624

g11626
2311634
211636

p11642
211646
711650

p11652
711669
211662

£11664
P11672
£11674

211676

p11722
11704

®

TEST 31i
100423

7212767
n26767
2021421
104000

226767
201404
104020

026767
op1404
104000

200454

2342767
026767
201404
104009

822767
201404
104000

026767
201403
104000

226767
Q1401
104000

0268767
7014021
104000

0R6767
2014031
104020

#R26767
991421
104000

212716
200022

104400

KEL1F (PDP=31 FIS) EXERCISER,

202612
167142

167272

167862

020604
167074

p11462

167016

166772

166762

166742

166732

211704

EXERC]SE FADD

167146
167266

167246

167236

167100 2%:
167029

166779

166760

166759

166747

166739

166729

R3
8M]

MOV
cMP
8EQ
HLT

CMP
BEQ
LY

CMP
BEQ
HLT

BR

MOV
CMP
BEQ
HLT

CMP
BEQ
WLT

CMP
BEQ
HLY

CMP
BEQ
HLY

CupP
BEQ
HLY

CMP
BEQ
HLT

CMP
BEQ
HL, T

MQV
RY}

SCOPE

MACY14,620 22sAUGe72

2%

#STACK4,SAVSTK
SAVSTK, $SP
L4

$ADD1, ANS1
e

$ADD2, ANS2
Y

38

#STACKD, SAVSTK

SAVSTK, SSP
Y

#1S, STkl

o4

$ADDER, STK2

Y

RAND,C, STK3
L 1]

RANDID'
L o4

STK4

RAND, Ay
Y

STKS

RAND,B; STKé
[

#3%, (SP)

O

hS

11440 PAGE 42

jBRANCH IF ERRQR

$SAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

1BRANCH IF OK

ISYACK POINTER NOT EQUAL TO #STACK4

JCHECK THE ANSWER
}BRANCK IF 0K
sLEFT WALF OF ANSWER WRONG

JCHECK THE ANSWER
JBRANCH 1F OK
RIGHY HALF OF ANSWER WRONG

JSAVE STAGK ADDRESS FOR TYPING
JGHECK THE STACK POINTER
{BRANCH IF OK

1STACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON YHE STACK
IBRANCH F OK
JRY] ADDRESS NOT EQUAL TO #1S%

JCHECK THE PSW ON THE STACK
}1BRANCH IF 0K
JRY] PSW NOT EQUAL

JCHECK THE DATA ON
IBRANCH JF 0K
1STKS NOT EQUAL TO

JCHECK THE DATA ON
JBRANCH IF 0K
JSTK4 NOT EQUAL TO

JCHECK THE DATA ON
§BRANCH IF 0K
JSTKS NOT EQUAL TO

JCHECK THE DATA ON
JBRANCH IF 0K
1STKS NOT EQUAL TO

To 200
YHE STAEK
RAND €
THE SYTACK
RAND',D
THE STACK
RAND', A
THE STACK
RAND,B

JRESET THE STAELK
JRESTORE THE STATUS (TeBIT)



~

7

MAINDEC =43 ~=DBKEBwA
DBKEBA.P1}

2105
2106
2127
2128
2109
2119
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2149
214}
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154
2155
2156
2157
2158

11706
11712

211716
711720

g11722
241732
211734
241742
211744

711746
p11752

11754
gi1762
211770
241772

711774
gi2002
742004

212006
212014
r12016

£12029

2420822
212030
242236
712040

212p42
212050
2342952

712954
242062
212p64

212066
242p74
P12076

TEST 321

©12704
nR4a767

@po24p
275014

013767
240467
pR6767
791403
104000

105767
100423

212767
226767
001401
ip4poD

226767
ogi1401
194000

026767
201404
104000

200451

042767
p26767
2014024
104000

722767
np1401
104000

126767
fP1401
124000

226767
1421
104220

KE11F

030604
7g1662

177776
166662
166700

166642

gpeéle

166702

166642

166632

ppa604
166634

g14722

166566

166532

(POP=11 F1S) EXERC]SER,
EXERCISE FSUB R4

166664

166652

166706

166626

166606

166576

166649
166567

166532

166529

166519

_—

MACY14,6208 22=AUGe72

11148 PAGE 43

}Qﬂ#6'#0I.Q’Oiﬂ"..ll'Ql{l6.Q!CC'Q!.llll..!O..'Qi'.l"'.."".".’il'lQ.

JTEST 3214 EXERCISE FSUR (PNPsl1 FLOATING SUBTRACY INSTRUCTION)
; RAND,A,RAND,B » RAND,C,RAND,D = ANS1,ANS2
} STACK POJNTER 3 R4
}liao.*lﬁl.'l'!l}..l#dd..l'.lOll}.!l.00i"liﬁ*iiii#iD'Qli!l“&iiiﬁilil..'
TST321 MQV #STACK®Z R4 §SET UP TWE STACK POINTER

JSR PC, PUSHR  JPUT YHE DATA ON THE STACK

NOP

FSUB+ R4 JFLOATING SUBTRACT ON THE R4 STACK
1% MOV eHPS, $PSW }SAVE PROCESSQR STATUS

MOV R4, $SP JSAVE YHE STACK POJINTER

CMP $SUBPS, SPSW JCHECK THE PROCESSOR STATUS

BEQ L) J1BRANCH ]FP 0X

KLY JPSW NOT EQUAL TO SSUBPS

TSYB SPSW JCHECK FOR ERROR

BM] 2% JBRANCH IF ERROR

MOV #STACK4,SAVSTK JSAVE PROPER STACK ADDRESS FOR TYPING

CMP SAVSTK, $SP JCHECK THE STACK POINTER

BE® , 4 JBRANCH 1P 0K

HLY JSTACK POINTER NOT EQUAL TO #STACK4

CMP $SUBL, ANSL JCHECK THE ANSWER

BE® Y JBRANCH IP 0K

HLT JLEFT HALF OF ANSWER WRONG

cMP $SUB2, ANS2 JCHECK THE ANSHWER

BEQ KL JBRANCH 1P 0K

HLT JRIGHT HALF OF ANSWER WRONG

BR 38
2% MoV #STACKZ,SAVSTK JSAVE STACK ADDRESS FOR TYPING

CMP SAVSTK, 3SP JCHECK THE STACK POINTER

BEQ (4 JBRANCH |F OK

WLT 1STACK POINTER FOULED UP

CMP #18, STK1 JCHEECK THE RT] ADDRESS ON THE STACK

BEQ 4 JBRANCH IF 0K

WL T JRY] ADDRESS NOT EQUAL TO #1%

- CMP $SUBER; STk2 JCHECK THE PSW ON THE STACK

BEQ Y JBRANCH IF 0K

HLT JRTI PSW NOT EQUAL TO 29@

CMP RAND,C; STK3 JCHECK THE DATA ON THE STACK

BEQ Y JBRANCH IF 0K

HLT }STK3I NOT EQUAL TO RAND,C



MAINDEC~q44~ DBKEBOA
TE

DBKERA.P1}

2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2178
2171
2172
2173
2174
2175
2176
2177
2178
2179
2189
2181
2182
2183
2184
2185
2186
2187
2188

2189

2192
2191
2192
2193
2194
2195
2196
2197
2198
2199
2209
2281
2202
2203
2204
2225
2226
2227
2228
2229
221¢
2211
2212

712120
212126
?12110

712112
g12122
712122

212124
212132
712134

212136
212142

012144

212146
g12152

012156
212168

212162
242179
212174
742202
212204

23422068
£42212

232214
r12222
212239
212232

212234
g12242
212244

£12246
212254
212256

712269

@

ST 32

226767
ng1421
i1p4022

226767
ap1421
1240089

226767
201421
1040220

212716
299002

104430

812725
¢p4767

dpp24p
275025

813767
v10567
026767
221423
104000

195767
100423

212767
226767
20140}
104290

226767
201424
i1g4p20

226767
291424
144200

008451

[}
]

KEL1F (PDP~11 F1S) EXERCISER,

166522

166502

166472

712144

apg604
pal422

177776
166422
166450

166402
000610
166442

166412

166402

EXERCISE FSuB
16652¢

166472

166469

3%

R4

CMP
BEQ
HLY

cMP
BEQ
HLT

CMP
BEO
HLT

MQV
RT!

SCOPE

MACY11,620 22eAUGw72

RAND,D, STk4

4

RAND,A; STK5

(44

RAND,B; STKé6
Y

#3%, (SP)

11140 PAGE 44

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
}STK4 NOT EQUAL TO RAND,D
JCHECK THE DATA ON THE STACK
JBRANCH IF OK
JSTKS NOT EQUAL TO RAND,A
JCHECK THE DATA ON THE STACK
JBRANCH IF 0K

§STKé NOY EQUAL TO

JRESET THE STACK
JRESTORE THWE STATUS (TeBIT)

RAND,B

R Ty Ty Y T e N A A T A A L LA A A a L
EXERCISE FMUL (POPuli FLOATING MULTIPLY INSTRUCTION)

$TEST 334

i
I

TST33H

166424 18:
166412

166446

166366

166346

166336

RAND,A,RAND,B # RAND,C,RAND,D

STACK POINTER = RS
T T Y Y Y Y R Y R T Y e RS I Y A R R R L RS R A A LA

MOV
JSR

NQP
FMUL*

MOV
MOV
CMP
BEQ
HLY

TST8
BM]

MQV
CMP
BEQ
LT

cMP
BEQ
HLT

CMP
BEQ
HLT

BR

#STACKZ,R5
PCy PUSHR
RS

REPS, SPSW
RS,y §Sp

SMULPS, SPSW
, 44

SPSW
2%

#STACKA,SAVSTK
SAVSTK, SR
y+d

$MULL1, ANS1
1)

$MUL2, ANS2
L)

3%

O

s ANS1,ANS2

§SET UP THE STACK POINTER
JPUT THE DATA ON THE STACK

JFLOATING MULTIPLY ON THE RS SYACK

JSAVE PROCESSQR STATUS
§SAVE THE STACK POINTER
JCHECK THE PROCESSOR STATUS
1BRANCH IF OK

JPSW NOT EQUAL TO SMULPS

JCHECK FOR ERRQR
}BRANCH [F ERROR

JSAVE PROPER STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER

FBRANCH JF 0K

)STACK POINTER NOT EQUAL T0 #STACK4

JCHECK THE ANSWER
}BRANCH 1F 0K
JLEFT HALF OF ANSWER WRONG

JCHECK THE ANSWER
JBRANCH IF 0K
JRIGHY HALF OF ANSWER WRONG



MAINDEC-11=DBKES=A
DBKEBA.P;i

2213

2214
2215
2216
2217
2218
2219
2229
2223
2222
2223
2224
2225
2226
2227
2228
2229
2230
2231
2232
2233
2234
2235
2236
2237
2238
2239
2249
2241
2242
2243
2244
2245
2246
2247
2248
2249
2259
2251
2252
2253
2254
2255
2256
2257
2258
2259
2268
2261
2262
2263
2264
2265
2266

212262
r12278
712276
112322

712322
n42319
212312

012314
212322
712324

732326
£42334
242336

2423492
212346
2312350

212352
212369
2312362

212364
g2372
212374

242376
pi2402

ri2404

212406
212412

712416
712420

g12422
212430

242434 .

212442
212444

212446

TEST 33

212767
226767
221401
104020

222767
AD142]
ip4ee

826767
201483
104009

226767
201401
1p4pep

026767
2914081
104020

226767
201401
ie4poe

026767
281421
104220

212716
Pgoee2

104400

132706
284767

200249
875036

#3767
210667
226767
ag142}]
104020

105767

[3
e

KE11F (PDPei1 F1S) EXERCISER,
EXERCISE FMUL RS

200624
166374

a42162

166336

166272

166262

166242

166232

p12404

pga6o4
po11ée

177776
166162
166220

166142

1566429
16632¢

16627¢

16626¢

16625¢p

16624¢

166239

166229

166164
166152

2% MOV
CMP
BEQ
HLY

CMP
BEQ
HLY

CMP
BEQ
HLT

CMP
BER
HLT

CupP
BEOQ
HLT

CuP
BEQ
HLY

CMP
BEQ
HLY

MOV
RT!

3% SCOPE

-

1

MACY11,620 229AUGe72 11140 PAGE 45

#STACK®,SAVSTK
SAVSTK, $SP
,+4

#1%, STk1
,+4

$MULER, STK2
L4

RAND,C; STk3
L4

RAND,D, STK4
Y

RAND,A, STk5
Y

RAND,B; STké
o4

#3%, (se)

JSAVE STACK ADDRESS FOR TYPING
JCHECK THE STACK POINTER
$1BRANCH [F 0K

1STACK POINTER FOULED UP

JCHECK THE RT] ADDRESS ON THE STACK
J1BRANCH IF OK
JRY] ADDRESS NOT EQUAL Tn #1%

JCHECK THE PSW ON THE STACK
JBRANCH ]F 0K
JRTI PSW NOT EQUAL YO 200

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
§STKI NOT EQUAL TO RAND,C

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
}STK4 NQT EQUAL TO RAND,D

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
}STKS NOT EQUAL TO RAND,A

JCHECK THE DATA ON THE STACK
JBRANCH IF 0K
JSTKé NOT EQUAL TO RAND,B

JRESEY THE STACK
JRESTORE THE STATUS (TeB]T)

}l*lliﬁl&ﬂQOQib*“'.ﬁi@ﬁ*Q.'**i.ﬁ...l’ilbiﬁ*éQ"Q'ﬁi.*‘iI*Q'l.‘."i‘il'.

JTEST 3414 EXERCISE FOIV (PPPwitl FLOATING DIVIDE INSTRUCTION)
i RAND,A,RAND,B / RAND,C,RAND,D & ANS1,ANS2
} SYACK POINTER s SP
]Qal*i‘i#i&’il&ﬁQQO#D!O‘Q.QQ!‘GOQQCl%taa9Q&QiQOQQQQQ&‘!QQQQ#!&OQ690.0.9.
TST341 MQV #STACKO, 3P JSET UR THE STACK POJNTER

JSR PG, PUSHR JPUT THE RATA BN THE STACK

NOP

FDIvV+ SP JFLOATING DIVIDE ON THE SP STACK
1% MOV A¥PS, $PSW JSAVE PROCESSQR STATYS

MOV SP, $SP JSAVE THE STACK POINTER

CMP $DIVPS,; SPSW jJCHECK THE PROCESSOR STATUS

BED , +4 JBRANCH IF 0K

HLY §PSW NBT EQUAL TO SDIVPS

TSTB SPSW $CHECK FOR ERROR



MAINDEC-41+DBKEB=A KE11F (PDPei1 FIS) EXERCISER, MACY11,622 225AUGe72 11148 PAGE 46

DBKEBA.P1Y TEST 343 EXERCISE Fplv  SP
2267 712452 1090424 BMI 2% JBRANCH ]F ERROR
2268
2269 012454 @12767 7gesle 166206 MOV #STACK4,SAVSTK ;SAVE PROPER STACK ADDRESS FOR TYPING
227€ 012462 226767 166202 166126 CMP SAVSTK, $SP JCHECK THE STACK PQINTER
2271 212470 201421 BEQ 4 ;BRANCH IF OK
2272 712472 104020 HLT JSTACK POINTER NOT EQUAL TO #SYACK4
2273
2274 Q12474 026767 166162 1661¢6 CMP $DIvVi, ANSL JCHECK THE ANSWER
2275 7212502 0Q1401 BEQ 4 §BRANCH IF OK
2276 012504 104022 HLY SLEFT HALF OF ANSWER WRONG
2277
2278 012506 026767 166152 166876 CMP $0Iv2, ANS2 JCHECK THE ANSWER
2279 2412514 @2p1401 BEQ (4 IBRANCH IF 0K
2280 212516 104000 HLY JRIGHY HALF OF ANSWER WRONS
2281
2282 12520 Q24646 CMP *(SP); =(SP)  }JRESTQRE THE STACK
2283 12522 080451 B8R 33
2284
2285 12524 032767 02@p6RP 166136 2%: MOV #STKL, SAVSTK JSAVE PROPER STACK ADDRESS FOR TYPING
2286 (012532 026767 166132 166856 CMP SAVSTK, $SP JCHECK THE STACK POINTYER
2287 012549 0014031 BEQ 4 IBRANCK IF OK
2288 042542 104008 HLT JSTACK POINTER FOQULED UP
2289 _
2290 242544 022767 2342422 166026 CMP #18%, STKY JCHECK THE RT] ADDRESS ON THE STACK
2291 g12552 001403 BE® Y §BRANCH IF 0K
229§ £12554 1p4000 HLT JRY] ADDRESS NOT EQUAL TO #1S$
229
2294 (012556 026767 166104 166016 CMP $DIVER, STK2 JCHECK THE PSW ON THE STACK
2295 12564 0P1433% BEQ o4 1BRANCH IF 0K
2293 P12566 104028 HLT JRY] PSW NOT EQUAL YO 200
229
2298 12570 @26767 166838 166006 CMP RAND,C, STK3 JCHECK THE DATA ON THE STAEK
2299 0412576 0P140} BEQ R L JBRANCH ]F OK
2380 (012600 1084900 HLTY 1STK3 NOT EQUAL TO RAND,C
2391
23P2 (012602 026767 166820 165776 cMP RAND,D, STK4 ICWECK THE DATA ON THE SYACK
2383 ¢12610 201401 BEQ 4 IBRANCH 1F 0K 7
23p4 gl2612 104000 ' HLT JSYK4 NOT EQUAL TO RAND,D
2305
2306 12614 @26767 166088 165766 CMP RAND,A, STK5 JCHECK THE DATA ON THE STAEK
2397 012622 001401 BEQ o4 JBRANCH IF 0K
2308 12624 104020 HLT JSTK5S NOT EQUAL TO RAND,A
2309
2310 012626 826767 165778 165756 CMP RAND,B, STKé6 JCHECK THE DATA ON THE STACK
2311 12634 0021401 BEO Y JBRANCH IF 0K
2312 012636 104029 HLY JSTK6 NOT EQUAL TO RAND,B
2313
2314 012640 012716 312646 MOV #3%, (SP) JRESEY THE STACK
2315 12644 000002 RT! fRESTORE THE STATUS (TwBIT)
2316
2317 012646 104400 38 SCOPE
2318

® @



3

MAINDEC-4{~DBKEB=4
OBKEBA.P{3

2319
232e
2321
2322
2323
2324
2325
2326
2327
2328
2329
2339
2334
2332
2333
2334
2335
2336
2337
2338
2339
2340
2343
2342
2343
2344
2345
2346
2347
2348
2349
2359
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
237¢

212658
712656

042662
712662
212670

212672

212676
232708
g12706
242710
212714
242716
pL2722
2142726
212730
242734
242736
712742
742744
242746
2412750
gi2752
242754

gi276@

gi2762
12766
g42772
212774
042776
743020
213002
213006
233010
713214
£330168
213024
243022
713024
243026
743030
713932
213034
743036
e413048
713042

KE11F (PDPe1i F1S) EXERCISER,

END RQUTINE

262767
795567

22y
¥32737
201022

200024

205046
232737
201019
205167
100005

252716

012746
00Pp02
212746
290202
713700
501424
204710
200242
200240
000249
200137

coopRe

2g4a767
py2702
32501
205911
142203
n@142¢9
162723
202241
032723
2p1210
2R6311
103427
206311
103425
206311
103423
W5p314
208769
220261
00244
00285

200004
166122
a028080
2o0007
2120006
J00044

ppoo2e
012754

$42736
pgog42

Bo1146

22124
ps212

ggooso
177779

166132

177579

177570

ADD
ADC

B1Y
BNE

TYPE

1%: CLR
BITY
BNE
coM
BPL
B1S
MQV
RT1

2% MOV

RY1
4% MOV
BEQ
JSR
NOP
NOP
NOP
3%: JMP

yTBITE @2

I SUBROUTINE

READIN: JSR
MQV
MOV
CLR

18: MQve

BEQ
syB
cLe
81T
BNE
ASL
BCS
ASL
BCS
ASL
BCS
B1S
BR

SEC
CLZ
RTS

P 7 BV}
I R A
.s oo we

MACY11,620 22eAUGe72 11§42 PAGE 47

#1, PCNT#+2

PCNT

#SW12,2#SWR
13

1BELL

w(6)
#SW12,8#SWR

#20,(6)
#3%,=(6)

#4%,=(6)

e#42,R0
33
782

®#START

PCoREADS
#INPUT,R2
(R5)+,R}
(RL)
(R2)#,;R3
43

#68,R3

#377778,R3

JCOUNT PASSES

JRING THE BELL?
INOY

J1CLEAR TRACE TRAP
jRUN WITH TRT?

{SET TRACE TRAP
JJUMP 70 START OF TEST

§ JUMP TO SYARY OF YESTY
jRETURN

JGET MANIYOR ADDRESS
J1FP NONE

JGO TO MONITOR

JRETURN

TO READ TYY INPUT AND SAVE OCTAL NUMBER

JSYORE DATA
yBRANCH IF DONE

$SET CeBIT IF NOT



MAINDEC=11~DBKEB=A
DBKEBA.P134

2371
2372
2373
2374
2375
2376
2377
2378
2379
238¢
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
24p4
2495
2406
2427
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2428
2421

713044
2132580
713054
713960
713064

213266
743272
213074
213100
713102
213110
2313114
213129

13122
13124
243132
P13136
213142

243144
213150
243152
2313156
213160
213166
243172
243176

213200
213202
g1321¢
243214
243220

243222
243226
py3230
713234
213236
713244
24325¢
713254

13256
2413260
713266
243272
713276

-

POLISH

216746
216746
616746
216746
2090134

205767
201145
232716
091010
213767
705067
2p5067
g@o532

2p5716
213767
242667
712667
Uo0134

0@5767
291116
232716
791010
13767
5067
R5067
20523

pe5746
243767
82667
042667
0P0134

ep5767
21067
032716
201010
043767
205067
205@687
200454

PRs5716
243767
032667
212667
7g@134

KE11F (PpPeil FIS) EXERCISER,
S FORTRAN ROUTINES

MODE ROUTINES YO ACCES

165552
165544
165546
165542

165536
277620
177776

165516
165514

177776
165474
165472

165470
277600
177776

165450
165446

177776
165426
165424

165422
877600
177776

165402
165400

177776
165360
165356

165520

165476

165452

165430

165424

165362

SPUSH{

$POLSH!
$POPAD:

18:

$POPSB:

1§

SPOPML?

18

MOV
MOV
MOV
MoV
JMP

ST
BNE
8T
BNE
MOV
CLR
CLR
BR

TSY
MOV
MOV
MQV
JMP

TST
BNE
BI1Y
BNE
MOV
CLR
CLR
BR

TST
MOv
MOV
MOV
JMP

ST
BNE
BIT
BNE
MOV
CLR
CLR
BR

TST
MQV
MOV
MOV
JMP

MACY1d,

RAND,B,
RAND, A,
RAND, D,
RAND,C,
@(R4)+

$ADDPS
$SKIP
k77608,
1%
Q#PS,
$ADD1
$ADD2
$SKIP

(SP)
@#PS,
‘sp,ﬁ‘
(SP)+,
e{R4)»

$SUBPS
$SKIP
#77600,
18
#4PS,
$SUB1
$SUB2
$SKIP

(SP)
*#PS,
(SP)+,
(SP)+,
®(R4)*

SMULPS
$SKIP
#77600,
13
R#PS,
sMULL
$MUL2
$SKIP

(SP)
e#PS,
(SP)*,
(SP)+,
@(R4)+

f.
\\

620 22+AUGe72 11|40 PAGE 48

=(SP)
e(SP)
e (SP)
=(SP)

(SP)
$ADDPS

SADDPS
$AD0Y
$ADD2

(sP)
$SuUBPS

$SUBPS
$SUBY
$Sue2

(sm)
$MULPS

FMULPS
$MULL
SMUL2

=

S

JCHECK FOR ERROR
yBRANCH [F PS SET
JCHECK FOR ZERO
JBRANCH [F NOTY
1Z2eBIT [N PSW
§ZERD ANSWER

$GET Ne«BIT, CLEAR CeB]Y, VeBITY
JSET THE PSW SAVE

JCHECK FOR ERROR
JBRANCH IF PS SET
JCHECK FOR ZERD
JBRANGH IF NOT
jZeBIT IN PSW
JZERO ANSWER

IGET NwB1Y, CLEAR CeB[Y, VaB}T
JSEYT THE PSW SAVE

JCHECK FOR ERRQR
§BRANCH IF PS SETY
JCWECK FOR ZERO
{BRANCH IF NOY
jZeBIT IN PSW
fZERD ANSWER

JGET NeBIT, CLEAR CwBIT, VeBIT
JSET THE PSW SAVE



% #

MAINDEC~-41-DBKEB=A KE11F (PDP=11 FIS) EXERCISER,  MACY11,620 22eAUGe72 11}40 PAGE 49
DBKEBA.PY4 POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES
2422
2423 13370 032767 £7760@ 165316 $POPDV: 817 #77602,RAND,C  3CHECK FOR DIVIDED BY ZERO
2424 13306 001010 , ANE 13
2425 713310 (00277 sce JSET ALL CONDITION CODES
2426 213312 000244 CLZ JICLEAR THE 2=BITY
2427 13314 013767 177776 165344 MOV @#PS,  SDJVER JSET UP DIVIDE BY ZERO CC'S
2428 743322 042767 200342 165330 MOV #34p, $DIVPS JSET UP PSW
2429 13330 @05767 165324 18: TSTY $DIVPS JCHECK FOR ERROR
2439 913334 Q1024 BNE $SKIP )BRANCH IF PS SET
2431 13336 032716 277600 BIY £77600, (SP) JCHECK FOR ZERO
2432 213342 AD101D BNE 23 JBRANCH IF NOY
2433 243344 013767 177776 165326 MOV ®#PS,  SDJVPS ZeBIT IN PSW
2434 43352 005067 165324 CLR $DIVy JZERD ANSWER
2435 213356 0@5p67 165302 CLR soyve
2436 213362 200411 BR $SK1P
2437
2438 213364 0205716 2s: TSY (SP) JIGET Ne=BIT, CLEAR CeBIT, VeBIT
2439 13366 013767 177776 165264 MOV ##PS,  SDIVPS JSET THE PSW SAVE
244D 43374 012667 165262 MOV (SP)+, SDIVY
2441 213400 242667 165260 MOV (SP)+, S$DV2
2442 213404 000134 JMP ®(R4)&
2443
2444 13406 022626 $SKIPI CwMP (SP)%, (SP)e  JPOP GARBAGE OFF TWE STACK
2445 13410 000134 JMP e(R4) ¢
2446
2447 043412 000204 SEXITy RTS R4 JEXIT POLISH MODE
2448
2449 13414 036500 opo002 SERR! MoV 2(5), RO JPUT CODE INTO RO
2450 213420 022708 @R4003 SERRA| CMP #4003, RO JCHECK FOR DIVIDE BY ZERO
2451 (43424 0@P1464 BEQ CH 1SK]P 0OUT
2452
2453 13426 122700 Q203 CMPB 83, R® JCHECK FOR OQVERF| QW
2454 43432 001006 BNE 28 }BRANCH IF NOT
2455 43434 000257 cece $CLEAR ALL CONDITJON CODES
2456 2313436 000262 SEV JSET THE VeBIY
2457 013440 013767 177776 165146 MOV e#PS,  SPSW JSET UP PSW FOR OVERFLOW
2458 13446 2PP405 BR 33
2459
2460 13450 200257 2%: cce JGLEAR ALL CONDITION CODES
2461 013452 @@p272 SNV 1SET NeBIY AND VeBIY
2462 2413454 913767 177776 165132 MOV ®¥PS,  SPSW JSET UP PSW FOR UNDERF|OW
2463 13462 105000 3s: CLRB RO JCLEAR LOW BYTE
2464 13464 0200300 SWAB RO JHIGH BYTE INTO LOQW
2465 313466 162708 200002 syB #2, RE JCHEEK FOR ADD/SUB
2466 2343472 0p1021 BNE 5% JBRANCH [F NOT
2467 13474 02@5767 165130 TSY $ADDPS JCHECK FOR ADD
2468 243500 01p27 BNE 43 1BRANCH IF NOT
2469 33502 216767 165106 165126 MOV $PSW,  SADDER $SET UP ADD ERRQOR PSW
2470 13519 212767 200340 165112 MOV #349,  $ADDPS JSET UP ADD PSW
2471 043516 2p@427 BR :H
2472
2473 213528 816767 165072 165120 4%: MOV $PSW,  SSUBER JSET UP SUBTRACT ERROR PSW
2474 013526 (042767 p@Q342 165104 MOV #34g,  $SUBPS JSET UP SUBTRACT PSW

2475 0313534 20p42¢ B8R 8%
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DBKEBA.P11 POLISH MODE ROUTINES TO ACCESS FORTRAN ROUTINES
2476
2477 213536 162720 220004 5%: syB #4, RY JCHECK FOR MuL
2476 713542 703407 BLE 6% $BRANCH IF NOY
2479 113544 016767 165244 165104 uov $PSW,  SMULER JSFT UP MULTIPLY ERROR PSW
248p 213552 012767  0g034p 16537¢ MOV #34@,  SMULPS JSET UP MULTIPLY PSW
2481 113560 2024026 B8R 8%
2482
2483 213562 036767 165026 165076 6% MOV $PSW, SDIVER SET UP DIVIDE ERROR PSW
2484 213570 ©12767 0o@@34@ 165062 7§: MOV #34p, SDIVPS 3SET UP DIVIDE PSW
248% 1213576 ©@R225 8s%: RYS R5 JRETURN YO FORTRAN
2486
2487 $SUBROUTINE YO PUSH DATA ONTO STACK
2488
2489 713600 N16767 165016 165024 PUSHRY MQV RAND,B, STACKS jPUT DATA ON THE STACK
2492 713606 @16767 165206 164774 MOV RAND,A, STACK4
2491 713614 0216767 165006 164764 MOV RAND,D, STACK2
2492 213622 216767 164776 164754 MOV RAND,C, STACK®
2493 213630 211637 pp@244 MOV (SP), @#244  JSET UP TRAP VECTOR
2494 13634 062737 02pO@E04 POO244 ADD #4, 0244
2495 213642 200227 RTS PC
2496
2497 213644 232737 0pR4v@ L7757 SCOPES: BlY #SWPB , @#SUHR JK1LL LDUB OR LOOP ON SPEC, TEST
2498 213652 0@1412 BEO 1§
2499 213654 013767 177570 000134 MOV ®#SWR, SCOTMP JSAVE SKWR
2509 213662 042767 177680 008126 BIC #17760¢,5CATMP  JCLR ALL BUT TESY NO,
2501 213670 126767 @@@i22 165102 CMPB SCOTMP, ICNY JON RIGHT TESTY  a#SW6mDe
2502 (0413676 001434 BEQ OVERS
2503 013709 0232737 040000 417757¢ 181 BT #SW14,@#SHR JLOOP ON TEST
25¢4 013786 2091026 BNE KITS
2505 413710 832737 0p4000 177570 BIT #SW14,08SKR FK1LL ITERAT]ONS
2506 213716 021012 BNE SVLADS
25087 943720 108767 165055 TST8 JICNT+3
2588 943724 0201404 BEQ 28 JBRANCH IF FIRSY
2509 213726 126767 0Q@@062 165045 CMPB TIMES, ICNT#1 JDONE?
2510 213734 001913 BNE KITS JBRANCH IF NOT
2511 g43736 112767 0pPO@)L 165035 2% MOVB #1,)ICNT#1 JFIRSY ITERATION
2512 213744 105267 165030 SVLADS: INCB ICNY §COUNT TEST NUMBERS
2513 9413750 011667 0pPB36 MOV (6),LADS §SAVE LOOP ADDRESS
2514 0413754 216737 165020 17757@ MOV ICNT,®#DISPLAY  JQISPLAY TEST NO, AND ITERATION COUNT
2515 13762 290002 RT} fRETURN
2516
2517 713764 105267 4165013 KITS: INCB ICNT#1
2518 0213770 016737 4165024 17757¢ OVERS} MOV ICNT,®#DISPLAY JSET UP D]SPLAY
2519 7213776 085767 200010 TSY LADS JFIRST ONE?
2520 14002 J0176D BEQ SV, ADS
2521 214904 0216716 ©0@082 MOV LADS,6) sFUDGE RETURN ADDRESS
2;22 914210 200022 RT! JFIXES PS
2523
2524 gl4pgl? 0Q0R00 4 LADS: @ JLOOP ADDRESS
2525 p14p14 @pa3?7 TIMESYT 377 JRUN 377 TIMES
2526 734216 290000 SCOTMP: 2

Wy

)

®
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DBKEBA.P14

2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547
2548
2549
2550
2554
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2571
2571
2572
2573
2574
2575
2576
2577
2578
2579
258p

714020
714026
734030
714434
2314942
£14046
714959
744054
244060
714066
244072
2734876
714102
214106
214112
714114
pi4116
£14124
714126
214132
744134

214142
714144
714146
714152
214156
2314162
£44166
714172
214176
744202
744204
044210
214212
214220
g14224
244226
744230
744234
g14242
p14244
7314259
£14254
714256
£14262
2344266
214272
rl4274
£14300
2443022
214306

014149

832737
201422
200224
7p5267
232737
201917
200024
11667
162767
n16725
04767
zo0024
2p4767
295737
iggeery
coeeoe
32737
epgipoy
googae
105067
ggai167

goopee

712046
240146
opoend
216705
004767
200004
gl67e%
204767
933720
glépey
P42701
2086223
212767
p6aLe7
200004
244662
216725
aB4767
PQBPE4
346725
AR4767
206303
162701
1085767
100460
200004
fgaga4
n12108
PP4a7467
290024

KELLF (PDP=l1 F1S) EXERCISER,
HLT ROUTINE (ERROR TYPEOUT)

pp220@ 177578 HLTS!

2927
164742
pezele

015362
2g0860
poeoe2
aQ2046
op132¢
245370
go2os4
177572

gpiooe

164645
177624

215379
164442
ppi214
214702
164439
291200
200244

177747

$14662
paoe02

164370
pEL1386
214722
164356
221122

202638
164326

214704
8150862

gpie7e
245379

177572

pP0852

177578

poooee6

1%:

HLTADSS
ERRQRS !

1%:

BT
BEQ
TYPE
INC
B1Y
BNE
TYPE
MOV
sys
MOV
JSR
TYPE
JSR
ST
BPL
HALT
BIT
BNE
RY1
CLRB
JMP

g

MOV
MQV
TYPE,
MOV
JSR
TYPE,
MoV
JSR
MOV
MOV
BiC
ASR
MoV
ADD
TYPE
S]GNS
MoV
JSR
TYPE,
MOV
»SR
ASL
ADD
TSTB
BMI
TYPE,
TYPE,
MOV
JSR
TYPE,

)

1
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#SW1P,8#SWR
18

1 BELL
ERRORS
#SW13,@#SKWR
2%

+RETURN
(6),H.TADS
#2,H.TADS
HLTADS,TTY
%7, PRINTR

1 SPACE+3
PG,
@#SHR
1)

ERRORS

#SWE9, SASHR
Y

JONT#}
KiTS

=(SP)
=(8P)

R@,

R,
SPACE#3
RAND, A, TTY
%7 4PRINTR
COMMA
RAND,B,TTY
X7,PRINTR
a#244, RO
«(R&), R}
#3177747,RY
R1

#SIGNS, 1§
Ri, 19

RAND,C,TTY
%7, PRINTR
COMMA
RAND,D,TTY
%7,PRINTR
R3
#SADDPS,RY
SPSW

3%

HEAD1
EXPECT
(R1)*,TTY
%7 :PRINTR
SPACE#3

JBELL ON ERROR?

INO « SKIP

$RING BRELL

JCOUNT THE NUMBER OF ERRORS
JSKIP TYPEOUT IF SET

JSKIP TYPEOUTS

JPUT ADDRESS OF INSTRUCTION ON STACK

JTYFE HLTADS [N OCYAL
i TYPE LEADING ZERO!S

160 YO USER ERROR ROUTINE

JHALY ON ERROR

1SKIP IF CONTINUE

IHALT ON ERROR!

JCHECK FOR INHIBIT LOOP ON ERROR
ISKIP IF LOOP ON ERROR

§LO00P ON TESTY UNTI, NO ERRORS

ISAVE RB
ISAVE Ry

RAND,A IN OCTAL
LEADING ZERO/S

§TYPE RAND,B [N OCTAL

JTYPE LEADING ZERO(S

JGET PCe2 OF INSTRUCTION
JGET THE INSTRUCTION

IMASK ALL BUT TYPE (44w, 4,;/)
01V 8y 2

JSET 70 TOP OF SIGN TABLE
JADD DFFSET

JTYPE
JTYPE

THE SIGHY SIGN
ReNG,C IN 0CTAL
LEADING ZERO/S

1TYPE
1TYFE
1 TYPE

JTYFE KAND,D IN OCTAL
)TYPE LEAGING ZERD/S
JRESET TABLE POINTER

JCHECK FCR ERROR CONDIYIONS
jBRANCM IF ERROR

ITYPE (R1)# IN OCTAL
JTYPE LEADING ZERO'S



MAINDEC~41-DBKEB=A
DBKEEA.Pt4

2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
26021
2602
2603

2604

2605
2606
2607
2608
2609
2610
2613
2612
2613
2614
2615
2616
2617
2618
2619
2620
2623
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632

2633 . .

2634

£14312

214316

714322
714326
714332
214334
214349
14342
214346
714352
244356
244362
2314366
714372
244376
pi4402
14406
214412
014416
£44422
214426

234430
244434
14440
14442
214446
234452
2314456
14462
2344466
234470
214472
2314476
734582

214504

044506
214512
244516
234522
14526
214532

714536

714542
714546
2714552
714556
14562
2414566
£14572
2414576
pL46p2
714606

4 2
t:;f

212725
Zp4767
202074
712125

2B4767 -

020024
711125
004767
coepoa
236785
204767
epopo4
3316725
2p4767
2p0004
0167085
BRAT67
200004
216725
PBA4AT767
200540

200004
200004
212195
204767
2e2004
216705
204767
2000024
ge572¢
g0023%
204767
goopgoé
#2212%
911125
0P4767
200004
236705
2ga767
2000024
216725
204767
poage4d
216705
n04767
Coapo4
216705
op4v67
APop24
236725
NP4767
fROP04
#16725

. KE11F (PDPe11 FIS) EXERCISER,
HLT RQUTINE (ERROR TYPEQUT)

op2e1o
zp1054
21537¢

rz1042
214702

a2gL03e
#15076
164236
201014
215372
164224
Zp100@0
2153789
164282
2p0764
914782
164172
2907582

214751
045062

2p@730
p15370
164212
202714
§153782

209700
45370

820664
915378
164102
222650
015370
164070
200634
215370
164046
208620
215370
164034
ppo604
215976
164012
g08578
215378
164000

3%

MOV
JSR
TYPE,
MOV
JSR
TYPE,
MQV
JSR
TYPE,
MOV
JSR
TYPE,
MQV
JSR
TYPE,
MOV
WJSR
TYPE,
MOV
JSR
BR

TYPE,
TYPE,
MoV
JSR
TYPE,
MOV
JSR
TYPE,
TST
MQV
JSR
TYPE,
CMP
MOV
JSR
TYPE,
MQV
JSR
TYPE,
MoV
JSR
TYPE,
MQV
JSR
TYPE,
MOV
JSR
TYPE,
MOV
JSR
TYPE,
MoV

MACY11,628 22rAUGe72 11148 PAGE 52

#STACK4,TTY
%7 :PRINTR
SPACE#J
(R1)+,TTY
%7 ,PRINTR
COMMA
(RL),TTY
%73 PRINTR
GOY
$PSW,TTY
%7,PRINTR
SPACE+3
§SP,TTY
%7 ;PRINTR
SPACE#3
ANS1,TTY
%7:PRINTR
COMMA
ANS2,TTY
%7PRINTR
7%

HEAD2
EXPECT
(R1)#+, TTY
X7PRINTR
SPACE#+3
SAVSTK,TTY
%7,PRINTR
SPACE#J
(RO)¢
RO, TTY
X7, PRINTR
SPACE+3
(Ri)e, (RL)e+
(R1),TYY
X7:PRINTR
SPACE#+3
RAND,GC,TTY
X7,PRINTR
SPACE#3
RAND,D,TTY
%7:PRINTR
SPACE+3
RAND,A,TTY
X7PRINTR
SPACE*3
RAND,B,TTY
%7 4PRINTR
GOT
$PSW,TTY
%7 ,PRINTR
SPACE#+3
$SP,TTY

' =N

f \
/
/
k\% P4

JTYPE #STACK4 IN QCTAL
STYPE LEADING ZERO’S

sTYPF (R1)# IN QCTAL
JTYPE LEADING ZERO'S

JTYPE (R1) IN OCTAL
JTYPE LEADING ZERQ/S

s TYPE SPSW IN QCTAL
JTYPE LEADING EEROfS

JTYPE $SP IN OCTAL
sTYPE LEADING ZERDQ!S

$TYPE ANSY IN QCTAL
JTYPE LEADING ZEROfS

JTYPE ANS2 IN DCTYAL
JTYPF LEADING BERO’S

JTYPE (Ri)® N OCTAL
STYPE LEADING ZERO/S

JTYPE SAVSTK N OCTAL
JTYPE LEADING ZERO/S

JUPDATE R@ TO RIGWY ADDRESS
JTYPE RZ IN OCTAL
JYYPE LEADING ZERO/S

JADD 4 TO Ry ‘
1TYPE (R1) IN DCTAL
ITYPE LEADING EERQ/S

§TYPE RANDRC IN OCTAL
JTYPE LEADING ZERO!S

1TYPE RAND,D IN OCTAL
J)TYPE LEADING EZERO(S

JTYPE RAND,A [N QCTAL
JTYPE LEADING ZERO!S

JTYPE RAND,B IN QCTAL
jTYPE LEADING ZEROQ/S

s TYPE SPSW IN QCTAL
JTYPE LEADING ZERO!S

JTYPE $SP IN 0CTAL
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2635
2636
2637
2638
2639
2649
2641
2642
2643
2644
2645
2646
2647
2648
2649
2658
2651
2652
2653
2654
2655
2656
2657
2658
2659
2669
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2677
2678
2679

214616
214622
714626
714632
734636
714640
714644
214646
714650
214654
214656

2146602

£14662
£44666
214672
714676

714702

7244704
244712
214720
214726
234734
2414742
214750
244754
214756
2344764
244772
245000
215006
g15p14
215022
218030
215036
245044
215052
215060
215062
735070
215076
715104

284767
$32721
212722
200024
212125
BP4767
295368
2P1373
200024
742621
2126092
290227

225449
P26440
225049
p27449

2gens54

205015
020040
250040
020049
220040
B47103

oep

915
020040
224049
820240
020040
245524
851449
020040
220063
245524
051440
020040
BPPD66
PB5215
#52103
205015
220040

KEL11lF (PDPsi1 FIS) EXERCISER,
HLT ROUTINE (ERRQR TYPEOUT)

200554
apa6aQ
p@a206
215378

3g2532

15362

20082340
2000480
pp2a4n
Pp0oR4R

220040
n2004¢0
253523
254440
p22040
p53523

9202212
p20040
2515290
2200240
020040
p2p06}%
045524
p54440
p2pR4Q
g2ppo4
245524
p54440

p54105
220072
247507
p20B4D

220240
a220e49
020049
p2e120
p2304p
p511085

220048
p29249
920427
250123
25144p
p200849
p2pB62
245524
@531440
p2p049
p28@A65
745524

p4252¢0
geegap
p35124
opea4n

6%:

SIGNS!

COMMA|
HEADL

HEAD21

EXPECT!

GOT:

JSR
MOV
MOV
TYPE,
MQV
JSR
DEC
BNE
TYPE,
MOV
MOV
RYS

,ASC1Z
+ASCIZ
VASC1Z
'ASC1Z
ASC1Z

(ASCI12

1ASCIZ

1ASC1Z
(ASCIZ
+EVEN

-

3
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%7, PRINTR
#STK1, R1
#6, RO
SPACE+3
(Ri’*,TTY
%7, PRINTR
R@

6%

RETURN
(SP)'bl R],
PC

"oy on

n g n

" g on

” / ”

"‘"
<45>¢12>"
<15><12>"

SI55<12>"EXPECT
<15><12>"GoaTi

JTYPE LEADING ZERO!S
JSET UP TABLE POINTER

JTYPE (R1)* IN OCTAL
s TYPE LEADING ZEROD'S
JCOUNT DOWN
JKEEP TYPING

$RESTORE R}
JRESTORE R@

PSW SP ANSWER"

pPSW SP STKS STK?2

”

STK3

STK4

STK5



i
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268¢
2681
2682
2683
2634
2685
2686
2687
2688
2689
2698
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2723
2702
2783
2704
2705
2706
2797
2708
2709
2710
2711
2712
2713
2714
2715
2716
2717
2718
2719

272¢

2721
2722
2723
2724
2725
2726
2727
2728
2729
2730
2731

715112
715114
715128
745124
715126
715132
715134
151448
715144
715159
215152
745156
215160
715164
21517¢
015174
245176
piB8202
7152086
£3521¢

pi5212
py5252

0315256
45260
215264
0452782
p15272
415276
218302
215304
315306
745312
7345316
2415320
P35322
215326
215334
715340
15342
215346
215352
215356
p15360

15362
15365
715372

r15374

®

3128346
212723
222703
"01412
195737
120375
113713
142713
122713
201023
°pogl4
6eRA756
111367
200024
122723
201351
105063
zoe004
212623
i

ggon2e
206477

240546
017605
72327085
281004
2308567
232745
105715
Po1406
112537
108737
109375
08a770
247646
062766
022666
opg1e26
2627025
242705
210566
212625
opope?

205015
p15
pee

215374

Heapae

KE11F (PDPe11 FIS) EXERCJSER,
HLT ROUTINE (ERROR TYPEOUY)

215212
715252

1775682
177562
200200
282177
215252
200219
215374
202015

177777
200012

pgpooi2

g@go02
177400

oB00a76
215374

177566
177564

pgro0e
z2p0R02
ggeen2

gopoe4

200002
pEeeRyY
npoe02

209
peppla (020042

READS
13:
2%

4%

INPUTY
yQUESH

JdoTs

18

2%

3%
RETURN:
SPACE}

+EVEN
+TYPES

MoV
MOV
cMP
BEQ
TSTB
B8P,
MOVB
B]CB
CMPB
ANE
TYPE

MOVB
TYPE
CMPB
BNE
CLRB
TYPE
MoV
RYS

1 BLKW
1ASC]2

MOV
MOV
BIY
BNE
MOV
MOV
TSTB
BEQ
MOVB
TSTB
BPL,
BR
MQVv
ADD
CMP
BNE
ADD
BIC
MOV
MOV
RY!

+ASCIZ
ASClZ

2
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R3,;w(6) JSAVE R3

#INPUT,R3 JGET ADDRESS

#,0UES, R3 JCHECK FOR BUFFER OVERFLAOW
43 JABORT

e#177560 JWAIT FOR

, o4 {A CHARACTER
a¥177562,(3) JGET CHARACTER

#2080,(3) IGET RID OF JUNK
#177,(3) 118 1T A RUBOYY

3$ JSKIP IF NOT

1 QUES {TYPE & 7!

13 J2AP THE BUFFER AND LOOP
(3),,TYPE ISET UP FOR TYPING

11 TYPE JEGHO 1T

#15,(3)+ JCHECK FOR RETURN

2% JLOOP IF NOT RETURN
=1(3) 1ZAP RETURN (THE 15)

142 JTYPE A LINE FEED
(6)#,R3 tRESTORE R3J

PC JRETURN

20

"INCL5><12>»

TYY,»(6) JSAVE TTY

02(6),TTY JGET ADDRESS 7O BE TYPED
#177408,77Y 518 1Y A YYPEMY

13

TTY,  TYPE
#,TYPE,TTY
(TTY)

23

(TTY)®, 04177566

eHL77564
L]

1§
@2(6),2(6)
#2,4(6)
(6)¢,2(6)
38

#2,7TY
#1,7TY
TTY,2(8)
(6)¢,TTY

<15><12>
<E5><12>" "

IND

JGET THE CMARACTER
{FUDGE THE ADDRESS
1TERMINATQR?

JGET OUT IF SO

1L0AD AND TYPE THE CHARACTER
11S THE PRINTER READY
IWAIT UNTIL IT IS

IGET THE NEXT CHARACTER
JGET ADDRESS TO BE TYPED
JABD 2 YO THE ADDRESS
118 17 e21

iNO

JADD 2 TO THE ADDRESS
$BACK UP YO AN EVEN BYYE
JRESTORE ADDRESS
JRESTORE TTY

JRETURN

JRETURN AND L INEFEED
JRETURN AND 3 SPACES

;CHARACTER TYPE [OCAT]ON
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DBKEBA.P14 TYPE ROUTINE
2732
2733 p15376 112767 203901 @@P132 PRINTR: MQVB #1,,PR JSET ZFRO FlL SWITCH
2734 015404 (Q24C2 BR L) 1SKIP
2735 215486 095067 £02122 PRINTS: CLR PR $ SUPRESS LEADING ZERO!S
2736 215412 112767 177772 200115 MOVE #eb, PR+1 JSET COUNY
2737 015420 21244 MOV Ré,=(6) JSAVE R4
2738 (415422 ©@12724 015524 MOV # ,PRBUF ,R4 JSET POINYER YO FIRSYT ASCI1 CHAR,
2739 231%426 105014 CLRB (4) JCLEAR FIRST BYTE
2740 045430 A38425 8R PRF JROTATE FIRST BlY
2741 015432 1095214 «PRL: CLRB (4) $CLEAR BYYTE OF CHARACTER
2742 £1%434 0206105 ROL TTY JROTATE B]Y INTO C
2743 215%436 106114 ROLB (4) JPACK 1T
2744 45440 0P6125 ROL TTY JROTATE BIY INTO C
2745 15442 106114 ROLB (4) JPACK IT
2746 (15444 0P6135 PRF} ROL TTY JROTATE BIT INTO C
2747 45446 1096114 ROLS (4) JRACK T
2748 715458 105714 TSYB (4) J18 1T ZERO?
2749 215452 0201422 BE® ' ¥6 ISKIP INC
2758 15454 105267 0pee54 INCB PR JSET FILL SWITCH
27534  £1546@0 105767 000050 TSTB PR SCHECK FlLL SW]TCH
2752 (15464 ©0P1402 BEO *6 JSKIP BITSEY
2753 15466 152724 000060 B]S8 #18,(4)+ IMAKE INTQ ASG]Il CHAR
2754 215472 185267 200037 I{NCB PRe JINC COUNY
2755 p15476 ©P1355 BNE PR JREPEAT-
2756 L5500 022704 015524 CMP #,PRBUF,R4 JEMPTY BUFFER?]
2757 p15504 201002 BNE ) {SKIP IF NOY
2758 15506 112724 Q0050 Move #10,(4)+ JLOAD § ZERD
2759 45512 105014 CLRB (4) INULL TERMINATOR
2768 045514 OPO@0A 215524 TYPE 1 PRBYF JTYPE 1Y
27631 pi5520 DP12604 _ MOV (8)+,R4 JRESTORE R4
2762 19522 009207 RYS PC JRETURN
2763
2764 215524 200004 yPRBUF: ,BLKW 4 JOUTPUT BUYFFER

2765 0315534 000000 PR 2 1GOUNT AND SW]TCH



MAINDEC-11~-DBKEB~wA
DBKEBA.P11

2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2799

2791 -

2792
2793
2794

2795

2796
2797
2798
2799
2800
2801
2802
2803
2804

715536
215544
745552
2415554
715556
215564
715562
715564
715566
715572
715600

- g159602

215636
235610
2315612
715614
215616
215620
215622
215624
215626
215630
215636
215644
245650

245652
215654

245656
245660
£35664

2315670

245676

232777
212777
210046
212146
12246
219346
212446
210546
2402667
212777
2oes20

216726
295024
AR5221
201376
212605
212604
Pl2623
gL26e2
pL26ey
212600
832777
732777
ogeped
p@oRRR

oPpece
vge776

oppoee
gR0024
200024
2@5015
ggei22

ogagey

KEL1F (PDP=11 FIS) EXERCISER,
OCTAL DUMP OF A WORD & 18 BIT ADDRESS TYPER

215652 000120 PDOWNS: MOV

220342

200064
215682

200050

245536
2E234P
215670

2p0R26
200028
247520

peai1i4

po0064

ae0a22
poRaLe

42527

PUPS:
188

ILLUPY

+SAVRG!
POVECS!
PUVECS:
POWERS!

+END

MOV
MOV
MOV
MOV
MQV
MOV
MOV
MOV
MOV
HALT

MOV
CLR
INC
BNE
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
TYPE
RT!

HALT
BR

24,26
24,26
+ASClZ

+EVEN

MACY11,620 22#AUGe72 1142 PAGE 56

#1LLUP,®PYVECS
#340,0PUVEES+2
RB,=(6)
Ri;=(6)
R2,#(6)
R3;=(6)
R4,+=(6)

RS, ~(6)

SP, ,SAVR6
#PUPS ,, QPUVECS

QSAVR6ISP

RY

RY

18

(6)+,R5
(6)+,R4
(6)+,R3
(6)+,R2
(8)+,RY
(6)+,RE
¥PDOWNS,®PDVECS
#342,FPDVELS+2
1POWERS

12

<153><12>"PONER"

$SET FOR FAST UP
jPRIO}Y

§PUSH R2 QN STACK
jPUSH R1 ON STACK
{PUSH R2 ON STACK
JPUSH R3 ON STACK
jPUSH R4 ON STACK
JPUSH R5 QN STACK
§SAVE SP

JSET UP VECTOR

JGET SP

JWAIT LOOP FOR TKWE TTY
IWAIT FOR THE JNC

JOF  WORD

JPOP STACK INTO RS
jPOP STACK INTO R4
JPOP STACK INTO R3
§POP SYACK INTD R2
JPOP STACK INTO RY
jPOP SYACK INTQ RP
JSET UP THE POWER DOWN VECYOR
JPR]O}Y

JTHE POWER UP SEQUENCE WAS STARTED
| BEFQRE THE POWER DOWN WAS COMPLETE

JPUT YHE SP WERE
JPBWER DOWN VECTOR
JPOWER UP VECTOR
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DBKEBA.P11 SYMBOL TABLE
ANS1 gep6le ANS2 20612 BEGIN 0010210 BELL = popog7
BITe = 0e@del B]TL = P@pepg2 BITiZ = p@2p00 RITi1L = gO40@B
BIT12 = 712000 BIT13 = 020700 BITi4 = Q4proo BI?15 = 180708
BlT2 = 229024 BIT3 = POCRLO BIT4 = 283720 RITS = PRPIAD
BITe = zrploe BIT7 = 202227 BIT8 = pOBR4BD RIT9 = poieRe
cee = 209257 COMMA p147p2 DISPLA = 477578 DONE py2662
ERRORS  €212@2 ERRORS 214142 EXPECY  @315@62 FADD = 2375008
FDIV = 2750837 FISTRP  DB@754 FMUL = ©75820 FORTAN  pB1360
FSUB = g7501¢@ cov g15076 HEAD1 p14704 HEAD2 214754
HLT : 104008 HLTADS 014140 HLTS p4020 1GNT p01209
ILLUP £15652 INPUT 915212 K178 §13764 LADS pLam12
LEVELR = goo0p0 LEVELL = POBQ40 LEVEL2 = 00p1090 LEVELS = peoL4p
LEVEL4 = p2p208 LEVELS = 2002480 LEVEL6 = 2P@300 LEVEL7 = pP03402
N = PPPo3s OVERS 913770 PC =xp0pea7 PCNT poLRR4
PDOWNS Q15536 PDVECS 2156682 POWERS  P15670 PRINTR 245376
PRINTS 215406 -1 = 177776 PUPS pi5602 PYSHR pL3600
PUVECS 015664 RAND.A 000620 RAND,B 200622 RAND,C  p@@624
RAND,D 200626 RAND4S Q20674 READIN 812762 READS pi5112
RETURN 915362 RNDFLG 900672 RO =%P90000 RY =%Xp0000Y
R2 . =%00PP02 R3 =%000093 R4 =%000004 RS =%0e0205
SAVSTK  p@p67¢ sce = peR277 SCOPE = 4P44p2 SCOPES Q13644
SCOTMP  p14016 SIGNS P14662 SNV s gega72 SP EXPROFA06
SPACE g15365 STACKZ  po@6p4 STACK2 pOp6ds STACK4  pRB&LD
STACKe 2@p612 START gE1146 STKY Pop6Da §TK2 prEsD2
STK3 Pop6R4 STK4 pRB6R6 STKS poe6LD 8TK6 pppeL2
SVLADS = 213744 SWR z 177570 SWEB = @PR4PR SWE9 = 901000
SWip = ge2ege SWi1 = @o4p00 SWi2 = 0LpePd SWi3 = p2opee
SW14 = P4p000 SWi15 = 100000 TIMES pi40s4 TSty pBL44p
1STi0  @P42@2 TSTi1 PP4442 TST12 84702 TST13 pESL42
TST14 = p@S4@2 TSTL5 g05642 TSTi6 206102 TSYL7 BR6344
TST2 ge2aee TST20 pRe6g4 TST24 gR7044 r§122 pe7304
15723 BE7544 15724 pi0p04 TST25 fip264 15926 pL3506
TST27 . 9198746 1$T3 pE2340 TSY30 g11206 TSY34 11446
TST32 p11706 78733 P12146 TSY34 242406 TSv4 po2729
TSTS g03249 ©TSTe pe3500 TSY7 23748 TYY =%0007085
TYPE = pre@p4 TYPIN gi210 YESRT BEBE752 SADDER  DPPB63S
$ADDPS po@63Q $AD0L poB632 $ADD2 Pep634 SABR =& anenes §
SDIVER  QB@666 $DIVPS (00660 spIVL pEpse2 spive gED664
$OVR = weswess G $ERR 213444 G SERRA 213420 G $EXIT gi34y2
SMLR = wessse G SMULER  0P0656 EMULPS  20p652 sMULL goR6S2
$MUL2 Q00654 SPOLSH 213064 SPOPAD  B13066 SPOPCV 0133280
SPOPML  @13222 $POPSB 213144 TPSH gop614 SPUSH pL3044
$SBR = sewvss G TSKIP 213406 $5P Po0616 $SUBER  @PP646
$SUBPS  popb64e $syB1 pe0642 $SUB2 2@p644 "BIT = 177777
107 215256 ,PR 215534 ,PRBUF  @15524 " PRF 215444
PRL P15432 , QUES p15252 s SAVR6  @15656 LIBLY pL276@
. TYPE 215374 . = §15700

proran

ERRORS PETECTEDY @



$ADR
ADRD4,PA|
1
2 JTIILE
3
¢
5
6
7
8
$
1e
11 000220
12 LTI
13 2000802
14 202023 .
15 200004
16 200003
17 202006
18 200027
19 200000
20 200004
21 202006
22 200040
23 200242
24 177302
25 177304
26 177312
27 177346
28 200000
29 000002° 062716
32 1.3}
31
32
33
34
35
36 000
37 924
38 200004’ 010446
39 290006 005046
4p 000010’ 205002
, 41 220812 225003
42 727914 006366
43 20220’ 006166
44 220024 156603
45 287@30° 0P1574
46 700032° 1P6116
) 47 220034° 006366
48 700040 006166
49 220044 156602
) 50 20058° 201014
51 pPAAS2’ 106016
52 ¢0P@54° 0P6D66
) 53 00260’ 006066
54 £16666

vACY11,620 22w=AUGe72

%:iff“

190000

pooo0é
2opee04
ppoens

gpool2
gpeoLe
200013

ppov04
0pAB0s
ppeav4

11141 PAGE 1

200010

e e we we e e W

$S8R¢
SADRI

$ADR:

+TITLE SADR

+CSECTY

+GLOBL SADR,S$SBR,SERR

§ADR e=ew« THE REAL ADD RQUTINE

COPYRIGHT 4971, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS|
REPLACE THE TWO ITYEMS ON YOP OF TWE STACK

WITH THE]R SUM,

§SBR ===« THE REAL SUBTRACT ROUTINE

SUBTRACT THE TOP STACK ITEM FROM THE SECOND IVEM
REPLACE THEM BOTH WITH THE DIFFERENCE,

RE8XD

RisXy

R2e%2

.R3=X%3

R4sX4

R58XS

SPeX6

PCEX7 .

S]CNS=2 :

Ays4

Bimé

A2e8,

B2ei2,

ACE177302

MQE177304

NORE177312

ASHE177316

FoaXo

ADD #400000,05P JCHANGE THE S]GN OF TQP ITEM

JIFOF  FPY B

JWORD  g78021% ISETF

+WORD 172426 1ILOF  (SP)+,FO JGET QPERAND

JWORD 172026 JJADOP (SP)e,Pp 1ADD

JWORD 174046 18TF___ FO,=(SP) 1SUM YO STACK

JMP #{R4)

+ENDC

JIFNDF FPY

MOV R4, e(SP)

CLR e(SP)  JCLEAR SIGNS

CLR R2 ICLEAR EXPONENTS

CLR R3 _

AS| BL(SP) ISWIFT B¢

ROL AL(SP) JSHIFT A4 .

BISB AL+L(SP),RS3 JGET EY

BEQ oyt I1JUMP IF ZERO

ROLB @sp JIGET S1

ASL B2(SP) JSWIFT B2

ROL, A2(SP) SHIFT A2

8158 A244(SP),R2 JGET E2

BNE A2NZ IJUMP IF NOT @

RORB @SP SRECONSTRUCT AY,BY

RQR ALLSP)

ROR B1(SP)

MOV AL(SPIAR(SP) ~ JFIRST ARG TO TOP OF STACK
N S



SADR

55
56
57
58
59
6e
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
8@
81
82
83

108
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ADRP4,PA|

gaep72’
20100’
rgeig2’
780106
29mA114°
pom122/
goR124’
200126’
pp@L32°
790136°
PORL4Q’
r@oL42’
00146’
200152’
200160’
epPL66’
200179’
ePe172"
g00176’
002089’
gpo202’
gom204’
go0206’
pR0210°
gpe212’
200216
200220’
PR0224°
200238’

00232’
2e0236’
Ro0240°
200242
200244
go0246’
eon250°
090254’
zeR256’
r00260°
200262
eRA266"
eQaz27@’
220274’

216666
200558
1pe166
112766
112766
160322
2930¢5
216600
2166021
220415
260203
2166089
gle66e21
216666
A16666
202316
pR5402
126616
291423
295401
295500
p@5409
205702
201450
222702
293405
Ble600
816601
0PB456

002

0ay
222

gay

202
822702
2P3433
205004
0p5720
100003
2P5104
022722
2p2405
1o}
g1o4e9
2627022
214231
pa2702
2@3412

poooos

2pe00}1
320201
2ppeey

203010
2peR12

200004
2peeoé

200010,

ppgelz

200003

177747

200004
opBRos

177778

1777682

op@02o
177779

082012

2900211
apeaes

200004
200006

A2NZ:

EXPAL

SCHK1

ECHK 1
SHF T3

SHFTR{

SHFTR}

SHFTRY

NCOMP 1

SHFTRL?

MOV
BR
ROLB
MOVB
MOVB
SuB
BGY
MOV
MOV
BR
ADD
MOV
MQV
MOV
MOV
SWAB
NEG
CMPB
BE®
NEG
ADC
NEG
TSY
BEQ
CMP
BLE
MOV
MOV

+ JFOF
MOV
MOV
MOV
MQV
MOV
+ENDC
' JFDF
+WORD
+ENDC
s JFNDF
CMP
BLE
CLR
TSY
BP
COM
CMP
BLT
MOV
MQV
ADD
BEQ
CMP
BLE

BY(SP),B2(SP)

oyt JDONE

SIGNS#1(SP) JGET S2
#1,A2+3(SP) J INSERT NORMAL BIT
#11A1+1(SP) S INSERY NORMAL B17

R3,R2  JR2#E2»E1, R3I=E1
EXPA  JJUMP IF E2>sEd
A2(SP),RO jREEA2

B2(SP) Ry JRI282

SCHK  JCWECK SIGNS

R2,R3  |R2=E2ef1,RILE2,E2DEL

AL(SP),RE JRO=AL
BL{SP),RY JR{=B1
A2(SP),AL(SP)
B2(SP),;BL(SP)

eSP JEXCHANGE SI1GNS
R2 JE4wE2

SIGNS#1(SP),®SP JSEE ]FP SIGNS ARE THE SAME
EGHK JYES, CHECK EXPONENTS

RY INEGAYE FRACT]ON

RO

RO

R2

SHFTD }JUMP IF E{=E2

#e25, ,R2 318 THERE ANY POINT IN SHIFTING?
SHFTR IYES

AL(SP),RO INO, ANSWER 1S OPERAND

BL(SP),RY fWITH YHE LARGER EXPONENT

NQRMD

EAE

Ry, @#MO JMOVE FRAGTION 70 AC,MB

RO, 0#AC

R2,@#ASH JSHIFY RIGHT TD EQUALIEBE EXPONENTS
@#MQ,R1 JRECOVER SH]IFTED FRACT]ON

8#AC,RO

MULDIY

73802 3)ASHC R2,RP

EAEEMULDIYV
#e8,,R2 JCHECK # OF B]TS TD SHIFT
SHFTR® 3JUMP IF NOT MORE THAN 1/2 WORD

R4 JSET UP EXTENSION BITS

RO JBASED ON HIGH ORDER FRACTION
NCOMP 1JUMP IF #

R4 Je OTHERW]SE

#-16,.R2

SHFTRL 3JUMP IF LESS THAN ONE WORD YO SHWIFT
RO, RY JSHIFT RIGHT A WHOLE WORD

R4, RO JUSE EXTENSION BIYS

#16,,R2 JACCOUNT FOR SHIFY

SHFTD

"8“R2

SHFTR® 3JUMP IF NOT MORE THAN 1/2 WORD
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ADRD4,PA|

109
112
111
112
113
114
115
116
117
118
119
12¢
121
122
123
124
125
126
127
128
129
139
131
132
133
134
135
136
137
138
139
142
143
142
143
144
145
146
147
148
149
15@
151
152
153
154
155
156
157
158
159
160
161
162

¢62722 0p@020
796334
206120
PP61C4
295302
793373
710001
010400
200424
006200
00622}
205202
292774
01
066600
266604
005500
126616
201034
2308027
0P1403
006200
006001
205203
oPE303
001020
150003
206016
206283
206001
0e5501
295503
192411
103410
210366
01,0166
295726
012624
022626
pP2134

PRD432’ JB4567
pOR436 @0RT77Y,
goR440’ 003
go044L’ paa

000276
eoQ302
rPOB304°
raaA306"°
ren3ip’
pae3ie-’
roR314’
PeB316"
eoR328°'
ppa32p’
720324
eoa326°
rpa330’

SHFTL}

SHFTRR@:

0p0004 SHFTD!

AgQ0L6

goB332’
PoN336’
roR342°
PRO344-
700350
PR35
eoe356’
eoR360’
POB36R
goB3I64’
PPR366°
eon37¢-’
eeB372’
eo0374"
POD376’
gge40Q’
pge40g’
poB4R4 -
eon4ns’
co0412°
poR412’
gom4Ls’
rop422
200424
eg0426
pgRa3e’

ap000Y
nELo0p

NORMD

epoeig STORE
gpeele

QuT:

i
2800006 OVER!

!
295721 suB:
"03095
901413
7p5400
705401
205629
200316

eQa442’
goan44sq’
goR446"
poa4sSe”
rp2452"
PRA454"
r2n456’

Bl19:

ADD
AS|,
ROL
ROL
DEC
BGT
MOV
MOV

ASR
ROR
INC
BLT
 ENDC
ADD
ADD
aDE
CMPB
BNE
BlY
BEQ
ASR
ROR
INC
SWAB
BNE
BIsS8s
ROR
ROR
ROR
ADC
ADC
BVS
BCS
MOV
MoV
TST
MOV
CMP
JMP

JSR

1BYTE
«BYTE

TST
8GY
BEQ
NEG
NEG
S8C
SWAB

#16,,R2 }SHIFT LEFY 16=X

R

R2

R4

RZ 1COUNY L0QP

SHFTL,

R@, R} JPUT RESULY IN R2, R}

R4,R2

SHFTD

RO ISHIFT A MIN AND B MIN

RY

R2 1REDUCE EXPONENT DIFFERENCE
SHFTR@

A3(SP),RD FAL+A2

B1¢(SP) Ry }Bi+R2

RQ

SIGNS+#4(SP),e8SP

suB 160 CLEAN UP SUBTRACT
RO,#10080

NgRMD 1JUMP 1F NO NORMA| BlT QVERFLOW
R

R4

R3 } INCREASE EXPONENY

R3 JMOVE EXPQNENT LEPY

OVER }JUMP IF QVERFLOW

RB,R3

eSP } INSERT SIGN

R3

R1

gé J1ROUND SUM

OVER 1JUMP IF OVERFLOW ON ROUND
OVER

R3I A2¢(SP) JSTORE EXPONENY AND SIGN
R1,B2(SP) JINSERT LOW ORDER FRACYION
(SP)+ }1POP S]IGNS

(SP)+,R4

(SP)+,(SP)e yPOP FIRSY ARGUMENT
®(R4)® JDONE, RETURN

R5,$ERR JERROR 3,2

oyT

3

2

RO JCHECK HIGHM ORDER RESULT FRACTIQN
BIT9 J1F POSITIVE SIGN IS 0K

ZTEST JCHECK FOR ZERO RESULT

RP $1GFT ABSOLUTE VALVE

R1

RO

®SP JEXCHANGE SIGNS

™
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ADRO4,PAL

163
164
165
166
167
168
169
179
174
172
173
174
175
176
177
178
179
1882
i81
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
202
201
202
203
204
2¢5
206

pee

pey
238027
291014
2p5303
206321
geeleg
ape771
005721

ge2

200460 200400 BIT9AL
200464
eoB466"
4 1.LyM
eeB472°
gpe474-

gE0476 ZYESTY

201

po2
201415
290301
150100
198001
162723
208764

B0y
2957083
293322
04567
ogpeey

pos

a2
205004
2050023
290725

oep
000002y

gpesop’
goees502’
goes5e4’
p@egse6’
gees51e’
220514/

goagie

UTESTH
UNDERF:

go0516°
eo0s529’
gpes22’
eoB526°
gee539’
200531
gRes532
eoP534
220536’

2009006

UNDER|
ZERO:

1 IFDF
BIY
BNE
MOV
MOV
CLR
suB
MOV
ADD
BLE
MOV
MOV

+ENDC
BIT
BNE
DEC
AS|
ROL
BR
TSY

+ JFDF
BNE
BR
JENDC
VIFNDF
BEQ
SWAB
BlSB
CLRB
SyB

1 ENDC
TSy
BGY
JSR
B

+BYTE
1BYTE
CLR
CLR
BR
1ENDC
+END

EAE
RO, #700

BIT9A  JJUMP IF NOT MORE THAN 2 TO SHIF?T
R1,8#M0 JRESULT FRACTION TO AC,MO

RO, @HAC

e¥NOR  |NORMALIZE

®#NOR, R3 JADJUST EXPONENT

#ob, R#ASH JSHIFT TO CORRECT POS]TION
#6,R3  JCOMPENSATE EXPONENY

UNDERF 1 JUMP IF UNDERFLOW
®H#AC,RP

®#MQ,RL JGET FRACTION BRACK
NORMD

RO, #4080

UTEST 1 JUMP IF NORMAL BT FOUND
R3 I1DECREASE EXPONENY

R% J00UBLE FPRACTION

R

B]T94 JTRY AGAIN

RY JCHECK LOW ORDER PART
EAE

BITS

ZERO

EAE

ZERD

RY JSAVE NORMALIZE SQME TIME
R1, R0 JMOVE BITS LEFY

Rl :

#8,,R3 JTELL EXPONENT ABQUT IT
BIT9

R3 JCHECK FOR UNDERFLOW
NQRMD 1 JUMP IF NONE

R5; $ERR JERROR 5,2

UNDER

5

2

R JUNDERFLOW, TREAT AS @
R3 JCLEAR EXPONENT

STORE



$ADR VACY1l1,6
ADRD4 ,PAL
AC = 17732
A2NZ PAg1P2R
B2 = gepes2
MO = 177304
ouT pOR4az2r
R1 =%2000201
RS =%920205
SHFTL 2PB302R
SIGNS = pgopeee
UNDER PPE53I2R
ZTEST pAB476R
. = PEPS54@eR
pmPe540

ERRORS PETECTED

20 22-AUGe72
SYMBOL TABLE

ASH
BITY
ECHK
NCOMP
OVER
R2
SCHK
SHF TR
SP
UNDERF
$ADR

11341 PAGE 5

177316
290460R
222296R
202258R
2@0432R
=%p080p2
Po@1L72R
pO2232R
=%X0008006
222522R
8020R4RE

Al
BIT9A
EXPA
NQR
PC

R3
SHFT
SHFTRY,
STORE
UTESY
$ERR

= PPgCo4
EZQ4¢GR
pegL4aR
s 177312
=XP02207
=X@ap2e3
20p242R
g@p272R
P2P412R
gO@516R
z sesese G

A2

Bl

Fo
NORMD
RO

R4
SHFTD
SHPTRE
sy
ZERQ
$SBR

= gagayn?
= geoege
sXpopgnoe
PeE3I66R
=Xpegoor
s%pognes
gPB33I2R
gPB3I22R
PPR442R
2808534R
@egROORG
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MLR@5,PaAL

goopee’
epeaez’

2eP004’
geoolo’
eoop12’
2o0014’
0eeg16’
ngee29’
pgap22’
opapg24’
2geg26"
220830’
opn832°
ceep36’
rap40’
poaAp44’

boooen’

TLEET)
20200}y
popRR?
700003
200004
eo0e0%
200006
000097
177324
177314
177334
000090
200810
o00014
202010
290002

004

pee

2oy
010446
P10546

poR
216602
ope3n2
206146
op5046
200302
118216
294527
oRoe6]
oRenn2
198222
156602
nE8g03
156603
vpR323

poo004

299213
gggel2

- e Bo e e W we W we e

As8,
Bsi2,
RESLTeS,
SIGN=2

EMLR:

SMLR

JTITLE SMLROS

,CSECY

,GLOBL SMLR,SERRA

$MLR THE REAL MULTIPLY ROUTINE

$MLR VEO5A
COPYRIGHT 49741, DIGITAL EQUIPMENY CORP,, MAYNARD, MASS}
CALLED IN POL]SH MODE,

REPLACES THE TOP TWO REALS ON THE STACK
WITH THE]R PRODUYCT,

RPeX0
R3sXy

R22X2

RIEX3

R4x%4

R5e%5

SPeX%6

PCeX7

MQ8177304

SRE177311

LSH3177314

FoeX0®

JIFOF  FPY

JWORD 170221 JISEYF

yWORD 472426 1{LDF (3P)+,Fp IGET MULTIPLICAND
JWORD 174026 JIMULF (SP)«,Fp IMULTIPLY
JWORD  174p46 J)STF  FQ,=(SP) J1PRODUET To STACK
JMP 8(R4) e

+ENDC

Y IFNOF  FPU

MOV Ré,«(SP)

MOV R5,e(SP)

JFNDF  EAE&MULDIV

MOV A+Ped (SP),;R2

ASL R2 ISHIFY MULTIPLICAND

ROL «({SP) JKEEP SIGN

CLR e ({SP) JCLEAR EXPONENT

SWAB R2

MOVB R2,8SP I1KEEP MULTIPLICAND EXPONENY

BEQ ZERO1 JJUMP IF ANSWER IS ZERO

SEC } INSERY NORMAL BIY

ROR R2

CLRB R2

B]SB A®3(SP),R2

CLR R3

B]SB A#2(SP),RJ

SWAB R3
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MLRO5,PAL

55 p@PR46’ 008366 00PDD14 AS| B(SP) ISWIFY HIGH MULTIPLIER

56 0p@Q%2’ 7205566 £0Q@02 ADC SIGN(SP) }GET PRODUCTY SIGN

57 707256’ 105766 0202015 TSYB B#4 (SP)

58 0Q0MQ62’ 701467 BEQ ZERO1  JJUMP IF ZERD

59 p@EPP64’ P06066 (20214 - ROR B(SP) }1SIGN IS NOW ZERO

60 ¢PR@7@° 0P5P0Q CLR R@ JICLEAR PRQOUCT

61 p@op72’ 0Q%5Q0Q3% CLR Ry

62 0rOBP74’ B16604 000016 MOV B*2(SP),R4 JGEY LOW ORDER MULTIPLIER
63 (00120’ P91496 BEO B2

64 ppPLO2’ 012705 DJpo0l7 B2NZ: MOV #15,,R5

65 oQO1P6’ €Q4767 290220 JSR PCyMULTO

66 pOP112' AP4T67 DPO160 JSR PC,MULT 100 LAST LOW BIT FYLL PRECISION
67 0PP116’ 016604 GPRO14 B2z MOV B{(SP),R4 SGET HIGH ORDER BI!TS
68 p@@122’ 21278% 0PQ007 MQV #7,R5 ) THERE ARE ONLY SEVEN OF THEM
69 pOP126’ F@4767 000144 JSR PCIMULT

70 0@0132° 0P4767 0@0L44 JSR PC,MULTY JGO DO THE NORMAL B]IY
71 202136’ 062604 ADD (SP)+,R4 JADD EXPONENTS

72 pay +ENDC

73 } EAE CODE

74 poe +1FDF  EAE

7% } (AL+A28200n16)a(BLeB202u0gl6)

76 MOV #MQ,R4  JPOINY TO MQ

77 MQV . #100208,RS JGEY LEADING BIT

78 ; MOV . Be2w4(SP),@R4 . F,OW ORDER B YO MQ

79 MOV BeBed(SP)w(R4) JHIGH YO AC

8g BEQ ZERD JJUMP IF D

84 INC o#LSH  JGET SicGN

82 RORB S¥SR

83 ROL ={S5P) I1SAVE 17

84 MOV (R&)®,a(SP) JSAVE EXPONENY

85 CLRB (114 IRIGHT JUSTIFY IT

86 SWAB o5P _ ,

87 . MOV #7,08,5H JMOVE FRACYION LEPY
88 MOV ®R4, e (8P) [?lvt B2

89 81S RS, e (R4) I INSERY NORMAL BIY

99 MOV (R4)+,w{SP) §SAVE Bi

91 MOV A#2+4(5P) 8R4  JLOW ORDER A TO MQ

92 MOV AeBed(SP) n(RA) JHIGH TO AC

93 BED ZERO2  1JUMP IF @

94 INC e¥SH JGET SIGN

9% RORB ®#SR

96 ADC 6(SP) 1GET RESULT S]6N

97 MOV @R4,R3 JGET EXPONENT

98 CLRB R3

99 . ) SWAB R3

100 ADD R3,4(SP) JGET SUM OQF EXPONENTS
101 MoV #7,0%| SH JLEFT JUSYIFY FRACTION
102 MOV (R4)e,R2 JSAVE A3

1083 BlS R5,R2 J INSERT NORMAL BIY

104 CLR RO 1GLEAR PRODUCY

105 CLR Ry

106 MQV (R4)+,R3 ISAVE A2
107 BNE A2NZ

1928 TSY w(R4IK-}\3POlNT TO MQ 2
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MLRO5,PAL

109
119
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
149
143
142
143
144
145
146
147
148
149
152
151
152
153
154
155
156
157
158
159
160
161
162

023
paa

11144 PAGE 3

A2NZ:

A2P1?
A22:

B2NZ:

B2P!
B2z

_
BR A2Z }SHORY CUY
MQV #SP,®R4 JGET BileaA2
CMP »(R4))e(R4) JPOINT TO AC
ADD R3,aR4 A2, 2!S COMP CORRECT]ON
187 R3
BPL, A2P
ADD ®SP,®R4 By, CORRECTION
MOV {R4)+,R1 JHIGH PRODYCT TO Ry
MoV 2{SP) (R4} + J82 Y0 MO
BNE BeNZ
ST «(R4)  JPOINT TO MQ
BR B22 1 SHORY CUY
MOV R2,8R4 JGET B2eA}
CMP w(R4))e(R4) JPOINY TO AC
ADD 2(8P), 8R4 482, CORRECTION
T8y 2({SP) .
BPL, BeP }IJUMP F B2 *
ADD R2,8R4 JA{, CORREETION
ADD (R4)+,RY JHIGH PRODYCT TO Ry
ADC R@
MQV R2,(R4)+ JAL TO MO
ADD R2,:R0
MOV @SP,8R4 JGET A4sBi
ADD (SP)e,RO
ADD o{R4),RY
ADC RO
ADD s{R4),RO JAC+RE
ST (SP)+ 1POP B2
MQV (SP)Y+, R4 JGET SUM OF EXPONENTS
+ENDC

MUL/DIV CQDE
JIPDF MULDIY
(AL#A20200016)a(BlaB2e20s0l6)

MoV Be2e4(SP),R5 fLOW ORDER B

MoV BeBad{SP); R4 JH{GH ORDER

BEQ ZERD ,

(WORD  #73427,% i ASHC #4,R4
ROL = (SP) ISAVE IT

MOV Ré;=(SP) }SAVE EXPONENTY

CLRB eSP

SWAB aSP JRIGHY JUSTIFY

JWORD  §73427,7 i ASHC #7,R4
MOV RS, e(SP) }SAVE B2

BlS #100000,R4 JINSERT NORMAL BT
MOV Ré,;=(SP) JSAVE By

MoV A®2+4(SP);;R3 1GET A2

MOV A+@44 (SP)R2 JGET A1

BEQ ZERD2  JJUMP IF RESULY TQ BE @

(WORD  B73227,%1 b ASHC #1,R2
ADC 6(SP) JGET RESULT SIGN

MOV R2,R®  JGET EXPONENT

CLRB RO

SWAB RO

ADD RP,4(SP) JGET SUM OF EXPONENTS

JGET SIGN BIY

1LEFT JUSYIFY FRACTION

JGET SIGN



$MLRgS

163
164
165
106
167
168
169
170
174
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
226
2n7
208
209
21¢
211
212
213
214
215
216

MACY11.62¢ 22vAUG=7Z 11141 PAGE 4
MLROS,PAL

PO0140’
poeL42’
PoM1L44
gomL46’
7001502
ge0152
PoRL54"
ponL6R’
rR@L62’
gRB166"
7oeL70’
gg@172’
goaL74"
PeR176"
pop200’
pea2m2’
200204
2RB206°
pee219’
0212’
PRR214°
pge216’
p@n228°

®

A2P:
A2%:

B2P:
B22:

oy
206101
26100
103403
206101
76100

2o5304

162704 @g2200 NORM}
293436

n22724 pRO377
202427

105024

150024

20e32%

195009

150400

00300

pep26

06000

0p600a]

295521

ups5080

103414

192413

L WORD
BIS
CLR

TSY
BEQ
, WORD
ADD
TST
BP|,
ADD
MOV
MOV
BE®
WORD
ADD
187
BPL
ADD
ADD
ADC
MOV
AQD
L WORD
ADD
ADD
ADC
ADD
TST
MQV
+ENDC

ROL
BCS
ROL
ROL
DEC
sus
BLE
CMP
BLT
CLRB
B]SB
SWAB
CLRB
8SB
SWAB
ROR
ROR
ROR
ADC
ADC
BCS
8vS

873227,7 N ASHC #7,R2
. #1002082,R2 } INSERT NQRMA|, BIT
RY 1CLEAR ACCUMULATOR
Ry :
R3 JCHECK A2
A2Z }JUMP IF 2
p72403 1} MUL R3,R4 JGET A2s8}]
R3,; R4 '
R3
A2P IJUMP IF A2 +
®SP,R4 )BY{ CQRRECYION
R4,R1 JA2#Bie2unpnlé
2(SP),R4 182 YO MULTIPLIER
B22Z JJUMP IF @
g70422 34 MUL R2,R4 JGET AleR2
2(SP) R4
2(SP)
B2P JJUMP IF B2 #

R2)R4 1AL CORRECTION
Ré,R1 JAL#R2¥2e8n16

RO

R2,R4 1AL T0 MULYIPLIER

R2,R2

278436 1 - MUL ®SP,R4  JGET ALe8Y
(SP)+,RD

R3,RY 1,00 ORDER AieB3
RO

R4,R0 IMIGH ORDER AieB3
(SP)e iPOP B2

(SP)e, R4 1GET SUM OF EXPONENTS
R ISHIFT OUT NORMAL BT

zgRM 1JUMP IF 1Y WAS FOUND

:é JMUST HAVE GOT IT NOW

R4 TADJUSY EXPONENT

#200,Ré JTAKE OUT ONE OF TWE EXCESS (28'S
UNDER  JJUMP IF UNDERFLOW
#377,R4

OVER $JUMP IF OVERF|OW

Ry

RP,RY

Ri

RO

R4, RP

RO

(SP)+ JGET PRODUET SIGN

RO FINSERT 1T IN RESYLT

OVERY 1JUMP 1F QVERFLOW ON ROUND

JGET AL
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217
218
219
22e
221
222
223
224
225
226
227
228
229
239
233
232
233
234
235

236

237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
25%
256
257
258
259
260
261
262

z00222"
222226°
228232"
"82234"
230236
rge24g”

rpazaz’
pee244-
222246’
2908253
rpn2s54’
gep256’
ggR262’
PE0264°
po0270’
ga0272’
gen274

200276
geo3en’
£o8302’
ppe3es’
2008306°
o319’
pRR312’
PoB314’
zRN316’
epR320°
gov32e’
£e0324’
PeR326
700338’
pp@332’
PoR3II4’
7OB3IT6’
o340
gep342
poR3I44’
7P0346°
PRn358°

210066
212166
242625
312634
222626
202134

922

po4
022626
200411
205726
212700
209403
912709
295726
004567
085009
205001
299752

002
006224
103094
260304
895500
103406
260200
P0620
206001
295305
203366
e0r227
268200
090261
202770
206204
103001
060200
206000
0P6001
205305
203374
190227

T2

gog
RITTTH

pp@ole
200012

206003
p93485
ppeersc

ouT:

ZERO21
ZERQ1LI

OVER3
OVERLd

UNDER]

ECALLY
ZERQ!

MULT!
MULTL)

X@1

COVER]

MULTEZ

Xgg:

MOV
MOV
MQV
MOV
CMP
JMP

, 1FDF
CMP

L ENDC
CMP
BR
ST
MOV
BR
MOV
TSY
JSR
CLR
CLR

. 1FNDF
ASR
BCC
ADD
ADC
BCS
ADD
ROR
ROR
REC
8GY
RTS
ADD
SEC

ASR
BCC
ADD
ROR
ROR
DEC
BGT
RTS
+ENDC
LENDC
LEND

RP,RESLT(SP) 1PUT QUT ANSWER
Ry, REST+2(SP)
({SP)«,RS
(SP)+,R4
(SP)#+,(SP)+
®(R4)+ JRETURN

§FLUSH TOP ARGUMENT

EAEIMULDTY

(SP)+, (SP)& jPOP B1,B2
(SP)+,(SP)s JPBP SI1GN AND EXPONENY
2ERO

(SP)+ IFLUSH SIGN
#6803,R0O JERROR 3,42
ECALL

#3495,R0 JERROR 5,7
(SP)+ JFLUSH SIGN

RS, SERRA JCALL ERRQR
RO ICGLEAR RESULT

R4

oyrY

EAEQMULDIY

R4 JTEST NEXT MULTIPLIER BT
X9 JJUMP IF 1T 1S 2
R3,;RY

RO

COVER

R2,RZ

RO §NOW SHIFY PRODUCY
R4

RS - 1CQUNT LOOP

MULT JAGAIN PLEASE

rC JRETURN T0 CALLER

R2,; R0 JFIRST ADD OVERFLQWED R@
JSHOW THIS OVERFLOW TO SHIFT

R4 JREDUCED PRECISION MULTIPLY
R2,R¢  JUSE ONLY HIGH ORDER MULTIPLICAND
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$MLRDS

MLRRS,PAL

A = ppagie
COVER grg324R
MQ = 4177304
NORM 200154R
PC =%2na0d7
R2 =%2080242
SIGN = 2PRRg2
X0 P7Ag312R
SERRA = #sevaas G

gne3si2

ERRORS tETfCTEDI

SYMBO| TABLE

B
ECALL
MULT
ouT
RESLT
R3

SP
Xeo
SMLR

11143

= pogei4
PBB264R
228276R
202222R
= 28ag1e
=X000203
=%000206
220342R
PORCBARG

PAGE 6

B2NZ
F@
MULTRZ
OVER
R2

R4

SR
ZERD

P22102R
=%P20000
PoP3I32R
POBD246R
sX@2eceo
=%0d0204
= 1773134
0Pg27@eR
= @Pp3I52R

PB2116R
s 177314
pOR3IReR
PPO2508R
3X200701
3%xpBeaas
gRE256R
pBR242R
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$DVRDS
DVRE5,PA|
1
2 202020
3
4
5
6
7
8
9
10
11
12
13
14
15
16 290000
17 290001
18 000002
19 900203
20 0P0004
21 200005
22 200006
23 200007
24 177304
25 177312
26 177314
27 1773146
28 290000
29 20002}
30 208010
34 292014
32 209014
33 00}
34
35
36
37
38
39
4p 220
41 004
42 go0POD’ 010446
43 pge0B2’ 0108546
44 ppoRO4’ VP500P
45 OOER6’ 7B500%
46 2p0010° PPBD46
47 ppPP12’ 086366
48 7POP16’ 0P6116
49 0pPB20’ 005046
50 0@Pp22' 156616
51 ?@0P26’ £P1452
52 000838’ 156600
53 020834’ 0PR3IVY
54 0QOD36’ 0BP261

gp9el2

pEap1s
pp0014

- Aen e e e e e e e e - e

$OVR?

$DVR?

,TITLE SDVR®S

,CSECT

,GLOBL SOVR,SERRA

$OVR === THE REAL BIVIDE ROUTINE

SDVR VEas5A
COPYRIGHT 1971, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS)

CALLED IN THE POLISH MODE

THE NUMERATOR ]S THE SECOND ITEM ON THE STACK
AND THE DENOMINATOR IS ON YOP,

TAKES THE QUOTJENT AND PUTS IT ON YOP

OF THE STACK IN THEIR PLACE

RQeX02

RiaXy

R22X2

RI=X3

R43X4

R58XS5 -

SPeXs

PCsX7

MQBL77304

NQR=177312

LSH=177314

ASH=1773316

FosX@

FieXy

Da8,

Nei2,

Qs4i2,

+ JFOF FRPY

+WORD 179883 1 ISETF

(WORD 172526 JjLDF  (SP)+,F1 JGET DJVISOR
s WORD 172426 L 0F (SP)+,F@ 1GET DIVIDEND
+WORD 1744838 JIBIVF F&,FP IDIVIDE

+WORD 174046 }1)S8TF F@,=(SP) JQUOTIENT TO STCK
JMP e(R4)*

+ENDC

+JFNDF  FPU

MoV R4,=(SP)

MOV R5,=(SP)

CLR R@

CLR Rl

CLR =(SP)

ASL N*@m2(SP) JSHIFT NUMERATOR

RO, asP JGET NUMERATOR SIGN

CLR =(SP)

RSB N+1(SP),8SP JGET NUMERATOR EXPONENY
BEQ ZEROQ }JUMP IF NUMERATOR ]S ZEROQ

B1SB N(SP),R2

SWAB RO JLEFT JUSTIFY NUMERATOR FRACTION
SEC JINSERT NOQRMAL BIT
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DVR@5,PaL v

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
73
72
73
74
7%
76
77
78
79
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
102
181
102
1in3
104
1g5
126
in7
108

200156°
nepL62’

poRR4n’
renpaz’
730046’
rgoas52’
202254
PonR56°
pangen’
rRAg6d’
ponp78”
o080874°
PBBB76"
gpeieQ’
zoRL0E’
pgo106’
poeL1g’
e@niiz’
pee114’
gpe120’
7Re124°
PRR1L26°
goB130"

po6g2Q
156620
156621
2ga3ey
nps5pa2
205003
206366
205566
156622
0014334
160216
205002
156622
200322
202261
006022
156602
156683
208303
220002
103440

pe
101034
02eL83
101032
201034
po5066
2p521 6
(2111
po044s

poy

222

pey
222626
200415
295726
L2709
200406
205746
242709
700422
212701
pp5726
784567
205066
opBP66
Qpe445
206000
npepey
205216

0ee
12704
nga767

gpaely
7eze1e

280212
282002
2300114

28g010

poER13
ppe212

200132°
2OP134-
20P136°
000140
0Bp142"
000146
290150
79152’

o214

pRR154- ZEROS

penL6d”’ DCHK:
204003

gRRL66’
Q@170
geoL72
PERL7S’
geg2ee’
700204’
pge206’
730212
pgr216°
rpn222°
PEn224-
ppR226’
PRR230/

OVERLY
OVER!

UNDER)
ECALLI

ECALLY:

pp30e83
0p2405
2pQ2086
pp2010
ppoale
DLOW!

agaely DHI

2p2104

rge232°

ROR
B1SB
B1SB
SWAB
CLR
CLR
ASL
ADC
8158
BEO
sye
CLR
RSB
SWAB
SEC
ROR
B]SB
B1SB
SWAB
CMP
BL0
. IFNDF
BH]
CMP
BH}
BNE
CLR
INC
CLR

+ENDC
1 [FOF
BHIS
+ENDC
CMP
BR
TST
MOV

787
MOV
BR
MOV
8T
JSR
CLR
CLR
BR
ROR
ROR
INC
+ JFNDF
MOV
JSR

RP

Ne3(SP},R2

N#2(SP),RY

R3

R2

R3

D{spP) §1SHIFT DENOMINATOR

2(SP) JGET RESULT SIGN

D+1(SP),R2 1GET DIVISOR EXPONENT
DCHK JJUMP IF DIVISOR 1S ZERQ

R2,@SP JSUBTRACY EXPONENYS
R

2

D{SP),R2 JGET HIGH ORDER FRAGYION
R2

1 INSERY NOQRMAL BIY

R2
De3{SP),R2

D;Z(SP)oRS

R

RP,R2 JCOMPARE HYGH NUMERATQR AND DENOMINATQR
DH] }JUMP IF OENOMINATOR HIGH
EAESMULDLY

DLOW }JUMP IF DENOMINATOR LOW
R1{,RS  1COMPARE LOW ORDER PARTYS
OLOW

DH1

otsP) JQUOTIENT PRACTION 18 &

aSP JBUMP EXPONENT

RS

FLOAT

EAEIMULOLY

DLOW I1JUMP IF DENOMINATOR LOW OR SAME
(SP)+,(SP) FFLUSH EXP AND SIGN
ECALLL

(SP)s  (FLUSK EXP

#4023,R0 JERROR 3,8

ECALL

«({SP) JFAKE S]GN

#3093,RR JERROR 3,6

ECALL }

#2405,Rp JERROR 5,3

(SP)+  JFLUSH SIGN

RS, SERRA

QeP=a(SP) JRETURN @

Q#2224 (5P}

RTN

RP JHALVE NUMERATOR (C=2)

Ry }T0 ENSURE THAT N¢D

eSP JCOMPENSATE EXPONENT
EAE&ZMYLDLYV

#9,,R4 )GO DO FIRST 9 QUOTIENT BITS
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DVR@5,PaL

1p9
119
111
112
113
114
115
116
117
118
119
120
121
122
123
124
123
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

143

144
143
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

goez42’

£pr246°
fpr258’
ramas52°
230254
rae256’
790262°

112566

205724
2214722
2085875
200404
212724
204767

g2y

292

poy
002

g2y
poe

openlé

220020
opeoso

PAGE 3

NOTE:

DHI

Move

ST
BEQ
CLR
BR
MOV
JSR
+ENDC
s 1FDF
CLC
ROR
RQR
RQR
RQR
ROR
ROR
RQR
+ENDC
 1FDF
MOV
MOV
MQV
MOV
ST
MOV
MOV
MOV
787
ASR
SyB
DEC
MOV
CMP
NEG
MOV
ADD
CLR
sys
MOV
MOV
MOV
+ENDC
« JFOF
MOV
MOV
 WORD
MQV
MOV
WORD
ASR
SyB

L WORD
+ WORD

R5,Q(SP) JSAVE ALL HIGH ORDER @ FRACTION
JEXCEPT NORMAL B17Y

R4 JSEE JF DONE

NOTR INZ, NUMERATOR NOT 2

R5 $ALL THWE REST OF YHE QUOTIENT 1S ZERO

FlLOAT

#16,,R4 36O DO 16 MORE BITS

PCsDIVY

EAEIMULDIY

RO JENSURE NUM, AND DENOM, +

R}

R2 JLOW ORDER RY AND R3 ARE 8

R3

R3

RO

Ry

EAE

#MQ3,R5 JPOINT TO MQ
R11@R5 JNUMERATOR TO AC/MQ

RB,;=(R5)

R2y=(R5) J(A+SeB)/C
(RS5)+ JPOINT YO AC

(RS)+, R JKEEP REMAINDER
(RS)+,R4 JKEEP QUOTIENTY

R3,@R5 JGET QaD
= (R5) JPOINY YO MQ

RY ISEALE R ,

Ryy=(R3) 1QeDeR

SHASH

R2;«(RS) j(0eDeR)/C

(R5)+, (R5)s JMe

@RS

#2,88ASH JMULT BY 4

Ré,=(R9) jQe(QoheR)®S/C

®¥NQR  JNORMALJZE

@#NOR, ®#SP JAPPLY TO EXPONENTY
Heb, 0K SH fPOSITION NQRMAL BITY
(R5)+,Q(SP) JSYORE QUOTIENY
#R5,R5

MULDIY

R2Z,;R4 INUMERATOR TO DIVIDEND

R3,;RB

274492 41 DIv. R2,R4 1(A+SeB) /C

R5,R4 ISAVE REMAINDER
R4,R2 1SAVE QUOTIENT

270483 41 MyL R3,R4 JGET QaD

R, I1SEALE R

Ry ,R4 j@aD=R

273427, =1 51 ASHC #e1,R4 |SCALE
271402 1 nlv R2:R4 JGET (Q#n=R)/C
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DVRBS,Pal
163 NEG R4 J(R=Q#D)/C
164 LWORD  273427,=14, ] ASHWC #14,,R4¢ JUNSCALE
165 ADD R, R4 1Q¢(ReQaD)aS/C
166 NBTST) ,WORD  273427,1 i ASHC #1,R4 1SHIFTY
167 BM] NBIT JCHECK FOR NCRMAL BIY
168 DEC eSP JCOMPENSATE EXPONENT
169 B8R NBYST JGO AGAIN
172 NBIT: ,WORD 2734277 JIASHC #e8,R4 JALIGN FRACTION
171 MOV R4,Q(SP) §STORE H]GW ORDER
172 P2y +ENDC
173 238266 212604 FLOAT} MOV (SP)+,R4 JPUSH UP EXPONENT
174 2208270 262704 200200 ADD #200,R4 1ADD IN EXCESS 200
175 230274 2@3741 BLE UNDER  JUNDERFLOW
176 23@276' 222724 200377 CMP #377,R4
177 220302° 292733 BLY OVER JOVERF| OW
178 720304 110466 0pAO13 MOVB R4,Qe1e2(SP) JINSERT EXPONENT IN RESULT
179 220313 206026 SIGN: ROR (SP)«+ JINSERY QUOTIENT S]GN
189 2p@312° DQ6B66 OPOO1D ROR Q+*Pe 4 (SP)
181 298315' 206005 ROR RS
182 220329’ 0805505 ADC R5 JROUND
183 228322’ 2@P5566 OO0GO1D ADC QeP@wd (SP)
184 12283267 210566 @pB@12 MOV R5,; Q24 (SP) SINSERT LOW ORDER FRACYION
185 2g08332¢ 1083746 8CS OVER1
186 @@8334° 102715 BYS OVERY
187 ¢20336¢ 012605 RYNS MOV (SP)+,R5
188 082340 D12604 MQV (SP)+,R4
189 20342’ 222626 CMP (SP)+,; {SP)e JFLUSH FIRST ARGUMENT
150 0908344 208134 JMP e(R4) e
191 o2 +]JFNDF  EAEEMULDIV
192 ¢@8@8346' 096305 plve: ASL RS ISHIFT QUOTIENTY
193 290350 BP630L ASL RY JSHIFY NUMERATOR
194 28352 06120 ROL RO
195 ¢2P354' 1093406 BCS o] JGUARANTFED TO 6O
196 298356 220200 cMP R2,RO JCOMPARE NIGW DIV]ISOR AND DIVIDEND
197 292360 101219 BM] NOGO JJUMP IF DIVISOR BIGGER
198 208362 193403 BLO G0 IJUMP IF DIVISOR SMALLER
199 pPpB364’ 220304 CMP R3,RL JCMECK THE LOW ORDERS
200 pPE366° 101005 BH} NOGOD
204 ¢P@9370° 001407 BEQ NEGD JJUMP IF NUMERATOR =DENOMINATOR
202 2928372’ 160301 6O syB R3,R1 JNENeD
203 220374° 2095600 SBC RO
204 0RR3I76° 160200 SUB  R2R2
205 7g2400° 295205 INC R5 ) INSERT QUOTIENT BIT
2p6 220402’ 705304 NOGO: DEC R4 JCOUNT LOOP
207 g2n404° 203368 BGT DIVL
208 230406’ 200207 RTS PC
209 222418 0p5205 NEQD: INC RS JINSERT LAST 4 BIT N QUOTIENT
218 708412° 2004031 BR EQY
211 772414 PQ63I5 £Q2: ASL RS JFINISH OUT QUOTIENT WITH 88
212 772416 2085304 EQ1t DEC R4
213 72742Q' 2@3375 BGT £Q2
214 00422 7p5204 INC R4 1FLAG NO MORE NUMERATOR
215 @424’ 0pQ2037 RTS: RYTS PC JRETURN T0 CALLER

216 o ER 1ENDC A
s \ ’:/*
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217 028 yENDC
218 200002} +END



SOVROS NMACY11,620 22=AUG=72
DVRD5,PAL SYMBO| TABLE
ASH = 177316 ]
Divi 2o8346R NLOW
£Q1 20p416R £Q2
Fi1 =x300001 G0
N = Z7rpQA14 NEQD
NOTQ 2832568 OVER
Q = popRL4 RTN
Ry 2%Q22201 R2
RS =%Q0P305 S1GN
ZERO PRA1%4R $OVR
2rpae

ERRORS CETECTED!

11141 PAGE 6

= @oepLo
gaB224R
POP414R
P2@372R
PBP412R
pRR172R
PRB3I36R

=xpepre2
@o@310R
poocRRRG

DCHK
ECALL
FLOAT
LSH
NOGO
OVERY
RYS
R3

SP
SERRA

220162R
028204R
2BB266R
177344
gog4par
B28178R
P2p424R
=X002203
=X00Q206
= spssen G

Vi

"\ }

DH!
ECALLY
F2

MQ
NOR

R4
UNBER

280232R
P22212R
s%p0p720

=%p20900
=Xp20204

P20282R
= BBB426R

@
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| DVR@5,PaL

217 229 +ENDC
218 200904 JEND



$OVRES

DVR5,PAL

ASH = 177316

Divi BO3346R
£Q1 20p416R
F1 =%300081

N = gmpaL4

NOTOQ 223256R
Q = pepri4

Ry =%022201

RS =%Qe0385

ZERO 2ra1%94R

g2pade

ERRORS LETECTED!

MACY11,620 22-AUG=72
SYMBO| TABLE

‘D

nLOW
£Q2
GO
NEQD
OVER
RTN
R2
S16N
$OVR

11141 PAGE 6

ooeaLe
POA224R
283414R
P28372R
PBP41ER
@oRB172R
pea336R
=%000002
@P23108R
pOOFRBRG

DCHK
ECALL
FLOAY
| SH
NOGO
OVER1
RS
R3

SERRA

p2P162R
P233204R
pBB266R
177344

200402R
222178R
PBP424R
=X00@203

=X200006

= ansssn G

AW
E 4

bL
ECALLL
F2

MO
NQR
Pe

RO

R4
UNBER

pEB232R

BBB212R
s%pegaen
= 177324
= 177312
=%000087
=%020020
=XA20004

P3P22ER
= QPOA426R



LNKX11  Vg21  22=AUG-72 11i44
#DBKEBA/Y1311744¢2,DBKERABKEBA,ADRB4,MLRB5,DVRE5,/E

LOAD MAP

TRANSFER ADDRESS: 282221
LOW LIMITS 215722 v
HIGH LIMIT: 917440 -
(2222222 % F )
MODULE WMAINDE
SECTION ENTRY ADDRESS S]ZE
<, ABS.> 292020 0CpC200
$ERR 213414
$ERRA £13429
< > 215720 208000
RPREVORNES
MODULE SADR
SECTION ENTRY ADDRESS S]2E
4 > 215728 202540
$ADR 215704
$SBR 245700
SJRBBRTOED
MDDULE §MLROS
SECTION ENTRY ADDRESS S]ZE
< > g81644p 22352
- IMLR 16440
X3 X222 8 )
MQDULE $QVRES :
SECTION ENTRY  ADDRESS S]ZE .
< > 217012 opa426
¢0VR 237042

RUN-TIME! 2 SECONDS
2K CORE USED






