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1, A3STRACT 

ThiS pro~ram exercises t"e KE11F floatIng poInt Inst~uctTo"s 
(~ADO. FSUS. FMUL, FDIV) with random numbe~ Datterns, The 
answers are chec~ed against results obtaIned yslng the 
correspondIng FORTRAN software routines, About 20~ passeS 
should be run to establish c;radl,blllty, 

2. REQUIREMENTS 

2.2 Storage 

The routInes use memory loeatlons 0 • 17~00t T~' maD at the 
end of the lIstings shows the absolute loo.tlo", of thl 
FORTRAN math roy tines whIch were assembled separately and 
I Inked to the marn pro~ram vI. LNKX11 0" a OECsr'tem.10. 

LOADING PROCEDURE 

Use standard procedure for ASS tapes, 

4. STARTING pROCEDURE 

4,1 Control swItch SettIngs 

See 5.1,1 (all down for worst oase test],.,g) 

4,2 Starting address 

The Drogra~ should always be started at 200, 

4,3 Progra~ andlor ODerator action 

1) 

2 ) 
Load Drogra~ lnto memory usIng ASS loader, 
load address 200, 

6 
Set swltc~es (see 5,1.1) AI I down fo~ worst Qase., 

~ 
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4) Press start. 
5) The Program ~I I I loop and be!' ~I I I ~lng once eve~y PaSs. 

5. OPERATING PROCEOUHE 

5.1 OperatIonal switch sett'ngs 

5.2.1 

SW<15> • 1 "", t HAL.T ON [FiROR 
5\./(14) := 1 • '_f , I f 

SCOPE LOOP 
SW<13> ;; 1 •• t,t' INHIBIT PRINTOUT 
5W<12) II 1 , , t , t , INHIBIT TRACE TRAP P 1"4G 
SW<l1> • 1 • • t , t • INHIBIT ITERATIONS or SUR TEST 
Sw<U'> ;; 1 • t. t." 

BEL.1. ON ERROR 
~ · .. , . , BEL~ ON PASS COMP~ETE 

SW<Q!9) " 1 t.", • L.OOP ON ERROR 
SW<08> " 1. •• t I" L.OOP ON TEST IN SW«10) 
514<07> " 1 , • t , , , INPUT DATA rROM THE TEI..[TYP( 

Caution' SW<810> are also used for ROM word matOM wltM KM11 
maIntenance card. 

SubroutIne Abstracts 

TYP I N 

If Sw(7) Is on a 0, the program calculates a p.eudo·ra"dom 
number to be used as Input data. If SW<7> IS on a 1, the 
"rogram will i\sk fOr I nput data f rom the te 18t~l). at t~. 
be91nnln9 of each pass, The same data Is Yled wltM afl 
InstructlonJ (rADD, FSUa, FMUL, rOIV) fop the ,ntlre Pass, 
If SW(7) I, put down after entering t~e data ."try ~outl"e. 
that data 15 ~sed as the startIng "umbers for the random 
number generator. 

The I noyt format I s I 

Where: 

Ty"e ,,,put datal 
All NNNNNN 
A21 NNNNNN 
811 NNNNNN 
821 NNNNNN 

Ai = left word of first arg~~ent 
A2 = right word of fIrst argument 
81 = left word of secQnd argument 
92 = right word of second argument 
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',2.2 

5,2.3 

Al. A2, 81. a!'ld 82 must be 16 bit left Justified oota r 
"'umbers, 

E, G. 
42 : 0~H"042 

200000 : MOt accepted (17 b 1 ts) 
4812 : not accepted ( 8 Is not octa I) 

T~ey are assumed to be In fleatlng poInt fo,~at, I1E, bTt 
15 of Ai and 91 are the sign bIts. bIts 7.14 of A1 and 91 
are the exOo"e"ts <excess 128 format) and the re,t (bits ~.6 
of Ai and 81 and a II Of A2 and 92) form 'the ,"al"ltlssa 
Cnornlludl less the hidden bit. ror more ll'lf'o,matlotl ;ud 
the mall"lt8nance matlual, Al, A2. 81. a"d 82 .re put '"to 
RAND.~, RAND.B, RAND,e. and RAND.D ~espeotlyely, 

FQRUN 

ThiS routine make use of "poi ISh mode" to I'~k the 'OR'~AN 
M~TH PACKAGE ROUTINES TO CALCULATE THE EXPECTED RESULT~ 

L.OCATIONS 
Locations 
L.ocatlons 
Locations 

$A001. SA002 
$SUB1. SSU82 
$MUI..1. $~UL2 
IDIV1, SQIV2 

contain add'tlo~ answer, 
contain subtra,t answe,. 
contain multlolv a"swe,. 
ooritaln divIde Inswer, 

If a f!oatlna error oocijrrs (overflow, utldsrflow, or divIde 
by zero), thes. answ.p~ are meaningless. T~e locatTonS 
$A~OPS, $SUBPS, $MU~PS, or SDIVPS eo"t"n, J4~ Ind SADOER, 
$SUBER, $MUL~R, or SDIVER, contain the conditIons oodss 0' 
the error. 

SCOPE 

This subroutIne eal I Is ~laoed between each s~b'est In the 
tast s8ctlon. It records the startln9 add,ess of each 
subtest as It Is oefng entered In lo~at'on "LAO$~, If a 
scope loop Is requested, the current subtest wlll be IOaped 
upon. Swell> on a 1 InhibIts IteratIon of sijbtests, The 
contents of LADS mar be used to determIne the last subtest 
successful I y CO'l1P I eted I 

o 
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5,2,4 J.jL.T 

ThIs routl"e p~l"ts out an er~cr ~essaoe CSee 6,1), T, 
InhIbit tyoeout,. put 5W(13) 0" a 1. 

TRTRAP 

Jf SW<U> 1101'1' k', t".T"blt wIll be se' 01'1 altel''''aU, 
DaSU', When the he' t I' set I ;"e 1)1' oce..,o r tl'U' a,te, 
each InstP~ctl,", Th. fll'st '"ltl'uotlon ,x,cut,d ijP'~ 
trapping Is an "RYT" whIch retUI'n' to the Intel'pw~ted 
.eQuence of 'n.tpuctIO"', T"Is sequence Is eon"nued UI'I;TI 
the end of '''' pPO~I'.m Is rea~hld. 

TRAPCATCHER 

A ",+2" • "HA~T" seQUenOe t. rept.ted fpom B • "6 to oateh 
any unexPeoted t,ap" Thu. .n~ u"exp.ot.~ ',aD' or 
'nteruPtl wI I I H4~T at thl Ylctor • 2, 

rL.OATING POINT TRAP (to 244) 

A " tIS h set t 1'1. f I 01 t , " G po I "t t I' aD Y to t 0 I' (j:! 44) to De T 'I' 
to '1'1_ In,truotlon fol lowing th, 'Io,tln, Dolnt Instl'uc"O"~ 
ThU" whe,h., or not a trap OCour. Ta o"l~ de'eot'd If ,,,. 
data 01' the staok DoJnt.I'Cs, '1" wronG, 

6, E:RRORS 

6,1 [rror prIntout 

There al'l two formats fOI' el'l'ol' typeout' on. '01' no;mal 
"umbers Ind one for flo.'I"O e~'or. (ov"flow, U"derflow and 
d' v J de by UfO), 

The normal format (wnen "0 flo.tl~g ~olnt 
'"dleahd) Is as fOllows, 

AAAAAA 

EXPECTI 
GOT; 

Where: 
AAAAAA 
MM~1MMM 

S 

MMMMMM,MMMMMM S MMMMMM,MMMMMM 
PSW SP ANSWER 
NNN NNN NNNNNN,NNNNNN 
NNN NNN NNNNNN,NNNNNN 

:=> PC of HL.T Instructlo" 
==> II'IPl,lt data (RAND,A, RAND,S/ RAND,e, RAND,D) 
::> type Of o~'r'tlol'l beT~g testec C.,-,., or I) 
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~NNNNN ;:) results 
PSW ~ 
SP : 
ANSWER : 

~rocessor st.tus word 
stack PO I ntar (r'IOt neeesn!' II y R6l 
resultlno anSW8~ ott the stack 

., 

When a 'Io_trna ~Ol"t 'Fro, I, Indicated (ove,ffow, 
underflow, 01' dIvide by zero) the format Is IS folioWSI 

AAAAAA MMMMMM,MMMMMM S MMMMMM,MMMMMM 
PSW SP ANSl ANS2 ANS~ ANS4 AN55 ANSA 

EXPECTI NNN NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN 
GOTI NNN NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN 

Where: 
AAAAAA 
MMMMMM 
S 
NNNNNN 

==) pC of HLT 'nstl'u;tlon 
::) ,"put data (RAND,A, RAND,e, RAND,e, RANDID) 
:;) type of operatIon beTng tested (.,-,*, or I) 
==> results 

PSW : 
SP II 

ANS1 ! 

ANS2 p 
ANS;S , 
ANS4 , 
ANS' , 
ANS6 F 

~roeesso' status word 
shOk ~o Inter (not neOunl' II y R~) 
PC of I"t.ru~t.d 'ns'ruotlon (.houl~ 
nS) 
PSW at '"teI'Upt t1me 
input data (RAND,e) 

" " (RANDID) 
" " (RAND.A) 
" " (AANO,B) 

To find the hlltng hat, look ,1: th, 11,,1:1"; above th. 
addr eas tY"ld I 

Restart It 2'''' 
6,3 ~rror oount 

An .,ror Qoy"t ,s kept In "£RRORS" fLOC 1~02), 
cleared by restll't'"' at 200, 

7, RESTRICTIONS 

None 

o o 



K£11F (POP-il tIS) ExERClStR PAGE 8 

8, MISCELL4NEOUS 

A ball wIll r'Mg wl~h'n 5 saconds wIth all swItch,. d,w"~ 
Mora than 20~ oaSsls should be run to Insure a wIde varT.'~ 
of "umber Datterns. 

8,2 Stack Polntar 

Stack I, Inlt., I~ set to 6e4 

A 32 bit (2 WordS) DasS count Is kept In "peNT" l~OC 
1e04,1006), It r. cl,ared b~ ,estartlng at 2~0, 

8,4 Powe' rll' 
Each te't Ca" ba power fal ltd wlth no ."o'.~ To use, 'tart 
tha test a' Ulual and power down than ue at an~ tIme, The 
program ,hOulo hpe "POWtR" ,nd contlnu. to J1un Hom w",e"t 
"ower f"1 ,",erupt,d wIth "0 o''''a, t~nout" 

9, PROGRAM OESC~lPTION 

This program tests all theFtS T",tructlon, on the KE11' 
usIng ,I I registers exoeet 7 for the "Itaok polnt'I'''~ Tha 
program ha, m."~ sUb,est, (th' code bltwf'" 2 SCOpE 
statemantl) whIth al'e run 2'6 tlme. befOre oontl"uln, to tht 
next, swell> on a ~ Cluse •• a~h subtast to b. run ~nr~ 
onee, The address leNT (bOe 1~10) oon~aln' ;~e lteratfo" 
count In t~. I.f' brie and t~. tel' numbeJl In the rTah; 
byt.. A II t~. $Ubtests ,hoU I d be PUM UQIHln;la 11)1 b~ 
starting at 200 not by ,tartlng at the bealnnlng of the 
subtest, T~ looP on a pa~'lcufar sUb'e,t, ~ut the 'est 
number (.e. lIstIng) 'M SW<~10> of the ,wltOh "giete, and 
SW<8> on a 1, ThIs t." wI II be looped upon un'll 5W(8) 'I 
out OM a 0 or the rl~ht byte Is ehanolO, If the test TI 
"on-exl'taMt, the p"ogram wl I I be run a, usyal, 

The FORTRAN math rOy tin", whl~~ are ya,d to ,.Iculat. the 
oorrect anlwers, were taken unmodl f led from the PQPw11 
roRTRAN package and assambled as ,epe,ate modules, The~ 
were lInked to tha main OrOgfa~S vl! ~NKX11 on a 
DECsystemw10 whloh produoe. a blna,y 'ape In th' nopmal 
absolute format, Thus, the prOgram loadS and runs Just rlk. 
any otner diagnostic proaram, 
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OBKEBA;~1:t. SWITCH SETTINGS ANO ERROR TYPEOUT rORMAT 

1 
2 
:5 
4 
5 
6 
7 
e 
9 

,TITLE MAJNDEC.l1~OBKEB.A KEl1F (PDP.i1 FIS) EXERClSER~ 

10 
11-
12 
U 
14 
U 
16 
11 
18 
19 
28 
2" 22 
2;$ 
2. 
2' 
26 
27 
28 
29 
3~ 
31 
32 
3:5 
34 

3' 
36 
37 
38 
39 
421 
41 
42 
43 
44 
45 
46 
47 
4e 
49 
521 
51 
52 
53 

,ASter 
,GLOBL SAOR,SSBR,SMLR,SDVR,SERR,SEARA 

ICOPYRIG~r 1912, OIGITAL EQUIPMENT CORP,. MAYNARD, MASS 
,PROGRAM BY KEN CHAP~AN 
,REMI 

SWITCM 
••••••• ., 
8 
9 
121 

USE 
.~ . 
TTY DATA INPUT 
LOOP ON TEST IN SW(6t"> 
LOOP ON [RROR 
0.~El~ ON PASS COMPLETED 
l-BtL.L ON eRROR 
INHIBIT tT!RATtONS 
INHIBIT TRACE TRA, 
INHIBIT [RROR TYPEOUTS 
1.00P ON TEST 
HALT ON ERROR 

ERROR MESSAGE FORMATS, 
1. WHtN NO FLOATING POINT E~ROR IS lNOICATEO 

AUUA 

&;:XPECT' 
GOT! 

WHERE, 
AUAAA 
MMMMMM 
5 
NNN 

2, 

AUAAA 

EXPECTI 
GOT: 

WHEREI 
UUH, 

MMMMMM,MMMHMM S MMMMMM,MMMMMM 
PSW SP ANSwER 
NNN NNN NNNNNN,NNNNNN 
NNN NNN NNNNNN,NNNNNN 

=~> PC OF foILT INSTRUCTION 
•• ) INPUT DATA (RANO,A, RAN~,e, RAND,e. RANDID) 
=~> TYPE 0' OPERATION BEING T[STED c.,.,., OR I) 
=11) RESUI.. TS 

P$W ~ PROCESSOR 6T4TUS WORO 
SP II STACK POINTER (NOTNECESSAAl~Y R6) 
ANSWER- RtSULTING ANSW£A opr T~E STACK 

WMtN A r~OATING POINT rRROR IS JNOICAHO COV£Rf'LOW. 
OR OIVIDE BY ~fRO)1 

MMMMMM,MMMMMM S MHMMMM,MMMMHM 
PSW 
NNN 
NNN 

"'MMMMM, 
ANSl Ii! 
ANS2 /I 

ANS3 1/ 

ANS4 1/ 

ANS5 II 

ANS6 /I 

SF' ANS," ANS2 ANS~ ANS~ ANS' 
NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN 
NNN NNNNNN NNNNNN NNNNNN NNNNNN NNNNNN 

S, NNN, PSW, AND $' ARr TM~ SAME AS ABovr. 
PC Or INTERUPTeO INSTRUCT10N ISHOU~D BE PIS) 
PSw AT INT~RU'T TIME 
INPUT DATA (RANO~C) 

" " (RAND~O' 
" " (RANO~A) 
" " (R'NO~B'I 

UNOERf'L,OW, 

ANS6 
NNNNNN 
NNN~iNN 
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5' 56 
57 
58 
5"9 6, 
63. 
41 
6~ 
64 
6' 
66 
67 
68 
69 7, 
71 7, 
71 
74 7, 
16 
77 7, 
79 
88 
83, 
'2 n 
84 ,., 
86 
81 
88 
89 9, 
"9~ 9, 
U 
94 

" 9'6 
91 9, 
99 

UfJ 
1~1 

o 

uuell 
U40Q11 
12l"'U4 
177776 
17757. 
1.7157111 
o fJ ,,,"',., 
o rUJt '" 
08e'01 
0"'02 
0"'11 
0"'''. "18e, 
0118'" 
"H'6 
08"'17 U,,0. 
eUIU sze.". 
fJU,8, 
014'" 8.al'" 
"'U'. 8Ilfll' 
ell.el 
1""2 8ee8,. 
ntl.U 0""1 e8,,4, 
e •• ". 
'11 a •• 
"'4ft 
81UII 
0'UII e.u.", 0U.'. 
028.81 
e"8.e. 1i.". "',riI, Pl"'.' e'810' 
0'U48 ae,u, 
111024, QJ,n.e, 
0e'34, 

o o 
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Ul2 
103 ~HH'l0tl0 , II 0 ITIltA!' CATCHER 'ROM 21 • 776 
104 
1~5 ,)0022'0 • !!! 20" 
1~6 

107 ~0~200 000167 ;1]0:1)604 JMP BEGIN IJUMP TO START! NG ADDRESS Of PROGRAM 
108 
109 000204 ,I 204 
110 2I/J~204 0210167 0IiH'73~ JMP START 'R~START APDRE~S 

111 
112 001ll60e , !!I 600 
1U 
114 ,THE rOI.l-OWING ~OCATIONS AAE USEO VOR THE $TACKS~ R6 IS INIT1AL~Y SET 
lU TO 604 (STACK0), AS ARE THr ~THER REGl~TtRS (Rill THRU R', WHEN 
116 THEY ARE TO BE USto AS THE fLOATING POINT 'TACK POINTER •. 
117 THE DATA IS PUT DIRECTLY ONTO TH~ STACK, NOT BY PUSHES. 
118 l' NO ERROR OCCURES THE STACK POINTER fANY REGISTER) IS POINTING 
119 TO 61121 'ANS1) I If AN ~RRO~ oceURE', R~ IS POINTtN~ TO 604, 
120 SO THE TRA!' PUTS THE RETURN ADORESS AND PS IN 601ll fSTKi) 
121 AND 602 (STK2) RESPECTIVELY. 
2,22 
12~ ~ 0fl!J6Q1e 00212121" STK11 " 124 UlB61!J2 Q1e0U, STI<2: III 
12' Ul1l611l. 08011l0e STK31 51 ACKI1II " 126 2U611l6 I1ll/ll/lue 5TI<41 STACK2 I III 
127 200618 01/1I/JUe STK'I STACK", ANS11 ~ 

128 UI!J6U "'01/1 Ill, STK61 STACK61 ANS21 0 
129 U1/J614 IllU2HHlJ SPSWI '" 131/J Ue616 Illl/lilUe SSPI 21 
131 
13~ UI1l62e 

" fj '''Hil eJ 
RAND,AI III 

13:' 2U622 0f.11lSl/l, RAND.S; '" 134 ue624 "f.lUB0 RANO.el " 13' U0626 I'J1/I0Uf.I RAND.OI " 136 
137 202163111 01/111leee HDOPSI 21 
138 U0632 011ll1lellle UDDli III 
2,39 ~1ll11l634 111 lUI/! III 1/1 UOD21 III 
14e UIIJ636 0e"en UOO~RI 21 
2,41 
142 ~11l06411l 01/118000 SSUBP$: " 143 U0642 Illnlllllle $SUBll " 144 200644 ",,,,,eel/l SSUS2, 0 
14' U0646 011lUI1ll1l $SUBER: 91 

146 
147 V'011l6521 0r/l1ll~""" $MUL.PSI 21 
2,48 200652 011l1ll011l11l SMUL.ll " 149 UIIJ654 01"'-"000 SMUl.21 III 
150 U0656 "11l00"I/J SMUI.ERI 111 

151 
152 ~l1lel6621 00111 III o III $OlVP$~ " 153 U0662 01110000 SDIV11 '" 154 U0664 02100"0 SDIV21 " 155 e00666 011101/100 $OIVER: III 
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156 
157 UI'I670 000000 SAVSTKI 1/ 
158 ~00672 011l0UQI RNDF'LGI e jrOR FLAGS TO KEEP TRACK or ROUNDING 
159 
16" 
161 tUH'J674 105:367 177726 RAN04$: OECS RAND,D ilNSURf ALL !£~O£S WORKS 
162 Ut"l7'H~ r:66767 177716 177712 ADO RANO.S, RANC', A 
16;S UfZl711J6 e",,67 177714 AOC RAND,D 
164 ~Un.2 066767 177711J6 177702 ADO RAND,e. fUND,S 
165 UI'l72" Q!05567 177700 AOC: lUND, , 
166 U0724 1066767 177676 177672 ADO RAND,D. RAND', C 
167 U0732 "'5567 177664 AOC RANO,e 
168 t 011736 066767 177656 177662 AOO RAND,A, RANO', D 

16' t00744 01'5567 171650 ADC RAND.A 
170 UGl750 008207 ATS PC 
171 
172 
173 UfIJ752 0un6 YESIH I RTT i'.AC~ TRAP ~£RVJCf AOUflNt 
17. 
17' Utl754 1'4001 FISTRPI 1011. T fE"~ONIOUS F'lS TRA' 
176 ne756 liJUIU2 FlU 
177 

o 



M41NDEC-11-0BKES-4 KE11F (POP-11 rIS) EXERCISER. MACY1~1628 22.AUG.72 111~0 PAGE' 
DBKEBA.P11 SETUP AREA 

178 
179 
180 
181 
182 
183 
184 
18' 
186 
187 
188 
189 
19e1 
:1.91 
192 
193 
194 
19' 
196 
197 
198 
199 
in 
201 
2el2 
21/13 
iii. 
20' 
2"'6 
2,,7 
208 
209 
21111 
211 
212 
2U 
2114 
2U 
216 
217 
21$ 
219 
220 
221 
222 
223 
224 
22' 
226 
227 
228 
229 
231/1 
231 

,,11'1000 
~01002 
~0U04 

U1010 
UU14 
UUl22 
U1026 
201032 
UUl6 
UUl42 
UU46 
UU52 
UUl56 
UU62 
U1066 
U12I74 
U111212 
U1H0 
UU16 
U1124 
U1132 
U1136 
Ul1142 
~01146 
121i!'1152 
U116'" 
fill 1164 
UU70 
Ul1'4 
tl121!l" 
U121!l2 
U121!l6 

U1210 
~IU214 
1Z01222 
e01230 
U1236 

U1242 
1!01246 
eflJ1254 
U1260 
U1262 
U1264 

"''''' i!l011J 0""000 
0013000 

0127riJ4 
012737 
0127021 
012720 
012720 
fil1272i1 
1012720 
012720 
"12720 
1312720 
IilU72e 
012737 
10127:57 
012167 
2112767 
012767 
11ll,2767 
005067 
0U067 
"05067 
"12706 
02,,2737 
00'0" 
130,,,67 
005067 
11":57 
U040~ 
I1JU761 
riJU4U 

00riJ01?l4 
005015 
044440 
042040 
005015 
IHU242 
121 niHll 4 
0~0501 
004567 
1210£1620 
103752 
~00004 

030604 
IlHH1l752 
0£10020 
01 525 6 
0£10340 
015536 
0003 40 
01402f/1 
011J034f/1 
0136 44 
0U340 
000754 
0003 40 
12H56 
U7654 
071F01 
12'252 
177644 
171~4Z 
11'64£1 
I.H'06~4 
0018141'.1 
11'614 
0126 2 4! 
17147. 
171~P" 

0131214 
0,4524 
0521116 
05U01 

000 

0012 40 
02"072 
011502 

000244 
0£10246 
171510 
177504 
177500 
177474 

042520 
05212, 
035U1 

,,, UHHl 

ICNT: " 
ERRORS: ill 
PONTI 0,0 

BEGINI MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
CI.,R 
CLR 
CI.," 

STARTI MOV 
MOV 
calOR 
CLR 
eLF! 
T$fB 
eMf 
JSR 
SR 

,ITTERATtON COUNT (HI BYTEt' T~ST # (LO BYTE) 
iERROR COUNT ~OCATION 
IP1~S COUNT LOCATION 

#$TACK0.SP tsry UP STACK 
'YESRT."l' ,srT UP TRACE TRAP 
#~21,R£I 
#.JOT,CR2I). isrT UP lOT Vt~TOR 
#~411J,CR"). 
'PDOWNS,fRfJ). ,StT UP poWtR rAIL V£CTOR 
n4£1,(R"). 
.HLT$,CRIIJ,. is!T EMT VECTOR 
U40, p~,,». 
#~COP~$,CRa)+ iSET TRAP VECTOR 
,340, r~fJ). 
"ISTRP,'*244 .irT UP '1$ V£~TOR 
#HIIJ,U4l40 
#123456,RANO~A I~R1ME THE RANDOM NUMBER GENrRATOR 
U"1654,R4NO,B 
,(lJ111J'0',RANO,C 
'1252'1, RANO'. 0 
[RRORS tC~EAR ERROR CQUN'fR 
peNT iCI.,~'R PAS~ COUNTER 
PCNT+~ 
#STACK~,SP i5fT UP STACK 
,,40, .,~s iSfT U' PRCCE$IOR STATUS 
leNT 
LAO$ 
RNO'L~ iCLEAR T~t ROYNOING'LAGS 
~'$WR iC~EeK ~o~ TTV IN'U' 
TVII'I N pe, RAN04S 
'ORTAN la~ANG~ TO ROUTINe TO CALCULATf ANSW~RS 

ITHE rOLLOWtNG AOVTINt ACCEPTS DATA FP~M THE T~LtTVP~~ 
I TNt FORMAT IS 'IxtOI A"A2 ·f.'·"~ e~.BZ~ 
I T~r 'ROGRAM ASK[S 'OA ON[ ~RG, ~~NT AT A 'tMt. ANO R[:ASK(S 
J WHEN ZNVAL%O DATA !S [NT£RrD~ 

TYPINI TYPE, I.~ 

1$: 

2$: 

.ASC!! Cl'><1~>"T'P[ IN~ut DA'A!"C15>Cl~> 

,EVEN 
TyPE, 
,ASCIi! 
JSR 
RAND,. 
BCS 
TYPE, 

,.2 
"A11 " 
R5, RE.:AOIN 



MAINDEC-11-0BKES-A KE11f (POP·l1 fIS) EXERCISER. MACYU.o2S 22eAUCi.,2 11148 'AGt 6 
OBKEBA.Pl1 SETUP AR£A 

232 2012711l 0~lUl 02iHJ7i2 2I~"0411l ,ASC! C "1.21 I, 
233 U1276 004567 011460 JSR F/5, RE4DtN iAceEP' SECOND ARGUEMENT rROM THE TTY 
234 U1302 0.,21622 RAND,e 
235 71211304 103767 SC5 25 
236 e0132'6 0013421 BNE iYP I N 
237 elZl1310 0133£H'I4 21Zl,,314 3$: TYPE, ,*2 
238 ~01314 031Z15i1!2 021Z11F2 0121121040 ,ASC!e "9", " 
239 1?eJ1322 004567 0U434 JSR R5, RE;to01N iAeCEPT THIRD ARGUEMENT rROM THE TTY 
240 UJ1326 0n624 RAND.C 
241 U1330 U3767 BCS 3S 
242 201332 12101326 BNE TYPIN 
243 UJ1334 0iHl004 00~340 4$: TYPE, ,4'2 
244 U1341Z1 031102 2'221072 1210210421 t ASC r l "B21 " 
24' el1l1346 004567 2111410 ,JSR R5, REAOt N iACCEPT fOURTH ARGUEMENT fROM THE TTY 
246 U1352 0ee62~ IHNO,D 
247 201354 103767 8CS 4$ 

248 1Z01356 001314 BN!: TYPIN 
249 
250 U136., 005067 177244 fORrANI CL.R UDOPS ICLEAR AL.L THE PS SAVE LOCAT!ONS 
251 U1364 005067 177250 CL,R UUBPS 
252 U1370 005067 11'1254 CLR Sf04VLPS 
25~ U1374 2105067 111260 CLR SOIVI'S 
254 
25' U140iJ 2104461 011460 JSR ¥4, SPOI.SM i~NTtR PO~JSH MODE 
25. U1404 013044 SP\JSH iPO$H 'Ht OATA ONTO Twe STACK 
251 U1406 "'0nne SADR irORTAN ADO ROUTINE 
258 U14111 03,:5866 SPOPAO iSlVE 'HE ADO ANSWERS 
259 U1412 013,,44 SPVSH iPUSH THE OATA ONTO THE STACK 
260 101414 e,,,,eaec; SSEiR ;PORTRAN SUBTRACT ROUTINE 
261 U1416 013144 spopsa isAvE 'HE $UaT~ACT ANSWER$ 
262 U142fJ IIl1U44 SPUSH iPUSH THE DATA ONTO 1HE STiCK 
263 U1422 ""nIlG S"'L.R i'O~TRAN MULTI'LV ROUTINE 
264 ""'1424 0U222 SPOPM!. i$lVE THt MUL.TIPLY ANSWERS 
26' "1426 0U044 SPUSH iPUSH 'HE OATA ONTO THE STACK 
266 U143fJ e"eU00 SOVR jfORTRAN OIVIDt ~OUTINE 
267 U1432 0133"0 SPopov iSAVE THE OlvlOt ANSWERS 
268 te1434 eU412 SEXlT jExlT PO~I'H MOD£ 
269 
27' U1436 1144"0 SCOPf 

o 



~1 

MAI~DEC$11~DBKEB.A KEltf (PDP-ll fIS) EXERClS£R, 
DBKt8A.P11 TEST 11 EXERCISE PADD R~ 

271 
272 
273 
27<\ 
275 
276 
277 
278 UH440 
279 e01444 
2SZ 
281 ",014521 
282 201452 
283 
284 t'01454 
285 U1462 
266 U1466 
287 ~11l1474 
288 
289 U1476 
290 Ui15VJ2 
291 
292 U1S\?)4 
293 U1512 
294 U1520 
295 U1522 
296 
297 (101524 
296 U1532 
299 UJ1534 
300 U1542 
3£11 UJ15H 
302 U1552 
3m3 U1554 
304 e01562 
305 201570 
312lb U1574 
307 U1576 
308 t!016r.:l0 
309 1!i(J1602 
3121 U16Hl 
311 U1616 
312 
313 U162!;'J 
314 U1626 
315 U1630 
:sa P'01636 
317 ~211644 
316 e0165(IJ 
319 
320 1?I31652 
321 
322 Ul1654 
323 elH662 
324 ('01670 

0127~0 
004767 

01.:.n67 
0Ull1l67 
£126767 
001023 

U5767 
Ul2I464 

012767 
2126767 
001412!1 
111'40013 

026767 
00H104 
12126767 
0!!lU1!5 
0~2767 
0lU212~ 
"'2767 
0(12167 
0215567 
102334 
000257 
0"fl26~ 
0U767 
012767 
01i112172~ 

U2767 
001010 
152767 
162767 
01Z15667 
1040021 

012767 
kJ26767 
001401 

00el604 
0121,.30 

177776 
177:l,30 
1771.36 

171112 

0210610 
1771 5 2 

0fJ\lHHJ~ 
0tZH1l001. 
177036 

177776 
12!2I0340 

01300212 
000001 
17676, 

0130604 
17HlfiJ2 

117Uiil 
1171il44 

17712!26 
171012 

i 7721£16 
176726 

'.0 ••••••••••• *.* •••••••••••••••••• ••••••••••••••••••• •••••••••••••••••• 
IT(ST 11 EXERCISE r40D (PDP.l1 r~OATING ADO I~STRUCTI0N) 
I RAND,A,RANO.B • RAND.e,RANDID = AN~l,ANS~ 
I STACK POINTER I R~ 

TSTl : 

7$: 

2$: 

MOV 
JSR 

NOP 

#S'T'ACK/8, Ril 
PC. PU:!HA 

iSfT UP T~E STACK POINTE~ 
iPQT TNEOATA ON TWE STACK 

f"AOD+ FIe ,rLoATtNG 100 ON THE R0 STACK 

MOV 
MOV 
CMF 
BNt: 

lSi'S 
8eq 

MOV 
CMf' 
BEQ 
MI,,'i' 

eMF 
BNE 
eMF! 
SEQ 
SIT 
SNt 
SlS 
1100 
40r; 
eve 
ccc 
SEV 
MOV 
MOV 
BR 

B 1 lrEl 
SNE 
BlSB 
SUB 
sse 
i-ll.'f 

UPS, $I"SW iSlvr PRoe~seo~ STATUS 
Ril, s~ .. 
UOOPS I 5""PW 
45 

iSAVE THE STACK POINTER 
jC~ECK TME PRO~[SSOR STATUS 
iGO CH[CK fOR ROUNOING ERROR 

SPSW 
2$ 

JCAECK fOR ERROR 
,eRANC~ IP ERROR 

UUCK4,SAVSTI< 
SAVSTK f !lSA 
,;4 

iSAVE PROPER STACK ADDRESS FOR TYPING 
iC~ECK THE ST~eK POINTfR 
,'l,iIltANCIoi if' OK 
is'ACK PO%NTER NOT EQUAL TO ~STACK4 

$1.001, 
45 
UOD~. 
3$ 
!\II!!! '1'1. 
5$ 
;iil$ ~ H: 
iVti 
U001 
6$ 

llI~'S; 
iI#;H~1 
6S 

t:!61i11 
1$ 
#El~T:!., 
U, 
UDD1 

A~Sl iCNEC~ THE AN$WE~ 

ANS2 IcAECK THE AN~WER 

RND'~G iCRE~K TH~ RDYNO%NG '~IG 

RND'LG IND ~~AG 
SAD02 FORTRAN ANSWER 

! r NO OVERrl..OW 
fCLE:~ CONDIT%ON CDO£S 
,SEi "I· 

"AaOfR iSEl '" rOR OVZRF'~OW 
:\,;'00f"$ ISET ., ,id PSW 

(r'RY A :;'/ 

RNOFLC.l I~HLEROUNDINGn FI..~G 
IBRAi\"!>i sn 

RNElrI..G+1 ,SE'; "DE"': :!'II!)lNG" n.A!!; 
$AOD2 IR[STORE rGINAL ~NSWER 

I SU8TRAC'f ;;,3RRV 
'WRONG pSW OR ANSWER 

BR 3$ 

MOV 
eMF' 
BEQ 

#STACK0,SAVS'K 
SAVSTK, $SP 
,.4 

,SAVE s~ 

ICIoIt;CK H 
jBRANCt-! 1 

Y ADDRESS rOR Ty~'~r 
'f ,l,Cv. iii 0 1 NTER 

OK 



\ 

~AINOEC~'1·DBKE8.A 
OBKE.BA,PU 

325 
326 
327 
328 
329 
332 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
34e 
349 
3521 
352-
;J52 
353 
354 
3" 

\ 

\ 
\ 

\ 

!01672 

!01674 
~01702 
~Z172!. 

t017"'6 
U1714 
U1716 

U1720 
tU726 
U1730 

U1732 
Ui740 
21211742 

U1744 
201752 
~"1754 

U175, 
U176 .. 
U1766 

U1nll 
U177 .. 

111776 

\ 
\ 

~ 

TEST 11 

lueee 
022767 
0211401 
U4000 

026767 
001401 
104210., 

026767 
001401 
1040t110 

026767 
001431 
U4ee0 

026767 
elfU401 
UJ40"" 

026767 
elII1""l 
U .. U. 

012716 
ZUlU 

1 .... 01 

KEl1F (POP-l1 flS) EXERClS£R, 
EXERCISE rAOO R0 

HI.T 

0211454 176676 CM" 
SEQ 
HL,T 

116724 176666 CM" 
BEQ 
HI,.T 

176700 176656 CMP 
BEQ 
HI.T 

17.670 176646 CMP 
SEQ 
MI.' 

116650 176636 CMP 
SEQ 
lolL.' 

116640 116626 eMf' 
SEQ 
HL.T 

"e~776 MOV 
RTl 

3$: SCOPE 

MACYU,620 

'1,$, 5TI(1 
, .. 
UDDER, STI(2 
, .. 
RAND,e, STI(3 
, .. 
RAND,D, 5TI<4 
,.4 

RAND,A, STI(5 ,." 
RAND,B, STI(6 ,." 
'3S, (SF') 

~ .. ~. 
'" j 

22.AUG.72 111·" PAGE 8 

jS'ACK POINTER rOUI.EO UP 

iCHECK THE RTf ADDRESS ON 'HE STACK 
,8RANCIol H' OK 
rRn AOORESS NOT EQUAl. TO US 

.CHECK THE PSW ON THE STACI( 
,eRANCH If" OK 
.R'l PSW NOT EQUAl. TO 200 

iCHECK THE DATA ON TIo/t STACK 
iBRANCH H' OK 
,$fK3 NOT tQUA!,. TO RAND,e 

;oAEeK THE DATA ON THE STACK 
iBRANCH If' OK 
i$'K4 NOT EQUAl. TO RANC.D 

iCliIECK THE DATA ON THE STACK 
;B~ANCH l' OK 
.nK5 NOT EQUA~ TO RANO,A 

iCJ.ltCK THEOATA ON tHE STACK 
.BRANCH lr OK 
is'K6 NOT EQUAL. TO RAND,! 

tRESET THE STACK 
,RESTORE TME-STATUS (T.B1T) 

o 



MAINDEC.14.08KEB~A KE11F (POP.l1 rIS) EXERClS£R, 
OBKESA.Pl1 TEST 2: EXERCISE rSUB Ri 

356 
357 
358 
359 
360 
361 
362 
363 ~02000 
364 U2004 
365 
366 t!ri:12011!1 
367 202012 
368 
369 1.!02rU4 
371!1 el!l21!122 
371 U21!126 
372 U20J4 
373 
374 U2036 
375 U2ri:142 
376 
377 U204<4 
378 U2ri:152 
379 U206iJ 
38" UJ2e62 
381 
382 U'21!164 
383 2022172 
384 U2074 
385 U2102 
386 U21214 
387 UJ2112 
388 U2114 
389 U2122 
390 U2130 
391 U21J4 
392 U2136 
393 U21421 
394 202142 
39, U2150 
396 U2156 
397 
398 U216r1l 
399 202166 
400 1l'02170 
4131 U2176 
402 V.1ZI2204 
403 e022U! 
40 .. 
405 U!2212 
406 
407 22'2214 
408 t!02222 
409 t!02230 

012701 
004767 

12113767 
01.0167 
12126767 
12101212;5 

in767 
100464 

12112167 
0a6767 
£10140:1. 
11114000 

0a6767 
0010134 
0a6767 
001'15 
I1IU767 
0iJU~~ 
0'2767 
11162767 
0fU567 
UU34 
02192'7 
021f!l262 
013767 
012767 
000723 

132767 
00UJU 
152767 
162767 
005667 
104011121 

(112767 
026767 
001401 

'.0 ••••••••••••••••••••••••••••••••••• 0 ••••••••••••••••••••••••••••••••• 
iTEST 21 EXERCISE rSUB (POP.11 rLOATING SUBTRACT INSTRUCTION) 
I RAND,A,RAND.B • RAND,C,RAN~,O ~ ANS1,ANS2 
; STACK POINTER = Rl 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TST2: 

177776 176572 1S: 
176570 
176606 176560 6S: 

116552 

002161e 116616 
176612 116536 

0002104 11655" 
011JIIJ01111 116514 
176506 

17'177() 176476 
009340 116462 

o IIJU 1214 176475 
000001 17~440 
176432 

7$1 

000604 176446 2$; 
176442 176366 

fo10V 
JSR 

NOP 

tSTACK0,Rl, 
PC, PUSHR 

,SET UP THE STACK POINTER 
.PUT T~E DATA ON THE STACK 

rSU8+ R~ ,PLOATtNG SUBTRACT ON THE Al STACK 

MQV 
MOV 
CMP 
BNE 

TSTB 
BMS 

MOV 
eMP 
SEQ 
HI"T 

eMP 
8NE 
eMf' 
BEQ 
BIT 
BN£ 
SJS 
ADO 
APe: 
eve 
ceo 
StY 
MOV 
MOV 
BR 

B1TB 
BNE: 
BISB 
SUB 
sec 
HL.T 

(!D'PS, 'liP!W 
Rl" SSP 
SSUBPS, SPSW 
4$ 

SPSW 
2$ 

#STACK4,SAVS'K 
SAYSTK, UP' .. ' 
5SVIiU, 
4$ 
$Sue2, 
3$ 
nlTz, 
55 
UJT2, 
U. 
$SUS1 
6$ 

&1#1'5, 
#3421, 
6$ 

ANSl 

AN!2 

RNOF'LG 

RNon.G 
nUB! 

$SUBER 
$Sl)8PS 

iSAVE PROCESSOR STATUS 
iSAV£ THE STACK POINTER 
iC~ECK T~E PROCESSOR STATUS 
iGO CHECK POR ROUNOING ERROR 

iCHECK rOR ERROR 
.BRANC~ IF ERROR 

,SAVE PROPtR STACK ADDRESS FOR TVPING 
iCHECK THE STACK POINTER 
JBIUNC,,", l' OK 
is'ACK POINTER NOT EQUAL TO ,S'ACK4 

'C~EeK THE ANSWER 

;CHECK THE ANSWER 

iCHECK THE ROYNDINC rl,.AG 

is!T ROUNDING fLAG 
• INCREMENT fORTRAN ANSWER 
,.00 CARRy 
.iRANCH 1P NO OVERPLOW 
'C~EAR ALL CONDITION COO[S 
,S[T v-eXT 
,SET UP PS~ rOR OVERfLOW 
,SfT U' ~RAP PSW 
j'AV IT AGAIN -

#BIT2, 
75 

RN~fLGt1 ItHECK "OEROUNOING" fLAG 
,BRANCI-l If SET 

#B tT2, 
#., 
$SUBl 

RNorLCt1 ISE' "DEROUNOlNG" fLAG 
$SUS2 JRESTORE ORIGINAL ANSWER 

ISUBTRACT CARRY 
'WRONG PSW OR ANSWER 

SR 35 

MOV 
eMF' 
SEQ 

#S'fACKiIJ,SAYSTK 
SAVSTK, $SP 
,. 4 

,SAVE STA K ADORESS rOR TypING 
IC~ECK TK STACK POINTER 
iBIUNC~ 1 OK 



MAINDEC·t4~DBKEB.A KEU,f (POP-i1 PIS) EXERCISER, 
DBKEBA.PU TEST 21 EXERCISE rSUB R1 

410 202232 104000 HI,.T 
411 
412 el!l2234 022767 ~02;'14 176336 CMP 
413 e02242 0014el, SEQ 
414 UJ2244 10400121 Io4I.T 
415 
416 ~02246 026767 17637 4 116326 eMP 
417 U2254 01211401 BEQ 
418 U2256 104021121 HL.T 
419 
420 1ZI2I226121 026767 1763 40 116316 CMP 
421 U2266 121121141211 BEQ 
422 1022721 10401i!0 HLT 
42;) 
424 U2272 026767 116330 1763C1'6 CMI' 

42' U2312121 121"14211 BEQ 
426 U231212 104U0 HI.T 
427 
428 U231214 026767 176310 1"~276 CMP 
429 U2312 0i11401 SEQ 
4321 102314 104ue H~T 
432, 
432 Ul2316 026767 176300 116266 eMP 
433 U2324 8'1481 8EQ 
434 U2326 184101 "'I.T 
43' 
436 U2331 QlU7U ae2334 MOY 
437 U2334 010882 RU 
438 
439 U233t 18144'" 1'1: SCOPE 
441 

o 

MACYl1.620 

*11, STl(l 
,+4 

SSUBER, 5TI(2 
,.4 

RAND.C, 5TI<3 ,." 
RAND.D, 5TI(4 
,.4 

RAND,., STI(5 
,.4 

RAND,S, STI(6 
, .. 
In, n" 

r~ 
\c~_/ 

22dUG.72 11140 PAGE 10 

lSUCK POINTER FOU\.EO UP 

I Cj:,lECK THE RTl ADDRESS OPII THE STACI( 
I BRA~'C~ I F' OK 
IRTI ADDRESS NOT EQUA\. TO '1$ 

IC~ECK THE PSW ON THE STACK 
I BIUNCIol I F' OK 
iR'1 P~W NOT EQUA\. TO 21112' 

IC~ECK THE DATA ON TIolE STACK 
IBfUNC~ I r OK 
,S'K3 NOT tQUAI. TO RANo,e 

JCWECK THE DATA ON TIolE STACK 
iBRANCIo! H' OK 
;S"K4 NOT EQUAl. TO RAND.!) 

;CHECK THE DATA ON THE STACK 
JBRANCIol If' OK 
JSTK5 NOT EQUAl. TO RAND.' 

,CloftCK THE DATA ON THE STACK 
i~RANCH 1; OK 
i$fK6 NOT [QUAI. TO RAND.B 

tRESET THE STA~K 
jRIS'O-E TNE STATUS (T.BtT) 

o 
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OaKEBA.P11 TEST 3; EXERCISE rMUL R2 

441 
442 
443 
444 
445 
446 
447 
448 202340 
449 202344 
450 
451 U235~ 
45~ U2352 
45;' 
454 202354 
455 202362 
456 202366 
457 202374 
458 
459 U2376 
460 ee2402 
461 
462 U2404 
463 202412 
464 U2420 
465 U2422 
466 
467 202424 
468 U2432 
469 U2434 
470 U2442 
471 etD2444 
472 1Z212452 
47~ U2454 
474 ~02462 
475 el1l2470 
476 U2474 
477 U2476 
478 U25Ql0 
479 e02502 
480 ~025le 
481 202516 
482 
483 e02520 
484 U2526 
485 U2530 
486 1'02536 
487 U2544 
488 U2550 
489 
490 202552 
491 
492 202554 
493 e02~62 
494 e02570 

0127212 
"04767 

0l.H67 
01£1267 
1326767 
kH!lUl23 

1215767 
U0464 

012767 
1026767 
001401 
U4U0 

026767 
0012104 
026767 
00151$ 
0;s2H7 
0012122 
0'2767 
062767 
005567 
1212334 
"00257 
000262 
013767 
012767 
021072;5 

132767 
12101010 
152767 
162767 
005667 
111140£10 

012767 
026767 
02114131 

177776 
176230 
116256 

116212 

000610 
176252 

176222 

I2IU010 
12100~H'1 
17(>1 5 6 

02121010 
0210001 
17U~~ 

176220 

17.256 
17U76 

17~2Hl 
116164 

l7U46 
176~3, 

176l,35 
176110 

176106 
176026 

, •............................................•.......•......•..•.•..... 
ITEST ~, EXERCISE fMUL (PDP.l1 rLOATtNG MU~TIPLV fNSTRUCTlON) 
I RAND,A,RANO,B • RANO.C,RAND.D = AN~1,ANS2 
I STACK POINTER e R~ , .........................•............................................. 
TSTJI 

U: 

6$ I 

4$1 

7$1 

2$: 

MOV 
JSR 

MOV 
MOV 
eMP 
BNt 

TSTB 
BMI 

MOV 
CMF-' 
SEQ 
H~T 

eMP 
BNt 
CMP 
SEQ 
BU 
BNt 
Bl$ 
AOO 
Aoe 
Bve 
eee 
StV 
MOV 
MOV 
BR 

91T8 
9NE 
8%SB 
SUB 
ssc 
HI..T 

#SUCK0,R~ iSET UP THE STACK POINTER 
iput THE OATA ON THE STACK PC, F-'USHR 

UPS, $PSW iSAVE PROC~SSOR STATUS 
R~, SSP iSAVE THE STACK POINTER 

iCHECK THE PRQCESSOR STATUS 
iGO CHECK rOR ROUNDING ERROR 

SMUI.PS, SPSW 
4$ 

SPSW 
as 

,CHECK rOR ERROR 
,BRANCH lP ERROR 

ISTACK4,SAVSTK 
SAVSTK, UP 
,.4 

iSAV[ PRoPtR STACK ADORESS FoR T'PING 
iCHECK THE $Ti~K POINTER 
,ijRANCH IP OK 
,STACK POINTER NOT EQUAL TO ,STACK. 

SMUl.l, 
4$ 
$MUI.2, 
3$ 
Uln, 
5$ 
'8lT3. 
.~, 

51'4\)1.1 
65 

#8JT3, 
?'$ 
#8lT3, 
#1. 
SHU!..l 

AN!l iC~EeK THE ANSWER 

AN~2 ICMECK THE ANSWER 

RNOrLG iCMECK THE ROUNDING 'LAG 

RNOrLG i$~T ROUN01NG r~AG 
SMUL2 iINCREH[N' FORTRAN ANSWER 

1400 CARRV . 
iBRANC~ IF NO OVER'I.OW 
iC~EAR.AL~ eONOlTION coorS 
;sn V"Btf 

SMUl.fR iSET u~ ~sw rOR oveRFLOW 
SMUI.PS is[T UP TRAP PSW 

ifRY I' AG41N -

RNor~G.1 ,CHrCK "gtROUNDtNon FI.A~ 
,BRM":CH I' SET 

RNOFLG~1 ,SET "OER~UNOtNG" 'LAG 
$MUL2 tRESTORE O~IGINAL ANSWER 

,SUBTRACT CARRY 
iWRONG pSW OR ANSWER 

BR 35 

MOV 
CMP 
SEQ 

#STACK0,SAVSTK 
SAVSTK, $SP 
J.' 

iSAV[ STAC~ AODRESS POR "pING 
'CHECK THE STACK POINTER 
I B~ANCIoI IF' OK 



MAINDEC-l1-uBKEa-A KEllF (PDP-11 FIS) EXERCISER, MACYU,,621/1 22"AUGr72 11141 PAGe: 12 
DBKEBA,Ptl TEST 31 EXERCISE ''''VL. R2 

495 t'22572 1U~0il "'LoT ,S'ACK POINTER FOULED UP 
496 
497 1'Z2574 tl22767 02'2354 175776 CMP #U. STl<l '-CHECK THE RTl ACDRESS ON THE SHCI< 
498 1'020l2 001431 BEQ ,"'4 ,BRANCH Ir OK 
499 H2624 1040"0 HI.,T ,RTl ADDRESS NOT EQUA~ TO US 
,00 
51111 U26klJ6 026767 176044 175766 CMP SHULER. 5TI(2 ,CRECK THE PSW ON THE STAC\( 
52'2 U2614 00141213, BEQ , .. ,BRANCI-l I' OK 
51113 U2616 10402i0 H\.T iRTl PSW NOT EaUAL TO 200 
51114 
505 U262., 026767 17601110 175756 CMP RAND.C, STI(3 "C~ECK THE DATA ON THE STACK 
)06 H2626 0(l11401 SEQ , .. ,'BRANCH IF' 01( 
507 U263e ·104000 HI.T jnK3 NOT EQUAL TO RAND,e 
508 
509 ,U632 026767 11~57711J 175746 eMP RAND.D. STI(4 iC~ECK THE DATA ON THE STACK 
510 %12640 0G1141211 BEQ ,." ,BRANCH I' OK 
511 U2H2 10.00~ HLoT ,'$fK4 NOT EQUAL TO RANO,O 
512 
513 U2644 11126767 1,7;750 175736 CMP RAND,A, Srl(5 .CIoIECK THE DATA ON THE STACK 
514 U2652 00141211 SEQ , .. JBRANCH IF" 01( 
515 202654 1ilU0~ HI..T ,S'K5 NOT EQUAl.. TO RANO,l 
516 
517 U2656 026767 175740 175726 CMP RANO.B, STI(6 .'CHECK THE DA U ON THE STACK 
518 U2664 081401 BEQ , .. jeJUNe", If' OK 
519 202666 1il4r/l0t/j HI.'!' iSTK6 NOT E:QUAI. TO RAND,S 
528 
521 202670 02.2716 002676 f10V #31, (~JI) tRESET THE STAeK 
522 U2674 0090132 RTJ iRESTORE THE STATUS (hBtH 
523 
52" U2676 10441218 3$1 SCOPE 
525 

o o 



~ 
MAINort-11-DBKES-A KE11F (PDP·11 flS) EXERCISER, 
DSK[BA.P11 TEST 4: EXERCISE rOIV R3 

526 
527 
528 
529 
530 
531 
532 
533 !Z02711l0 
534 rz027C!l4 
535 
536 rz0271f/l 
537 U2712 
538 
539 202714 
'4 It') ~02722 
541 U2726 
542 U2734 
543 
544 e02736 
54' eflln42 
546 
547 Q'I/l2744 
548 UZ752 
'49 Ul2760 
550 e02762 
551 
'52 U2764 
553 U2772 
554 202774 
555 U30"'2 
556 U3004 
557 U3012 
558 U3014 
559 203022 
560 U3f1l30 
561 U::S0H 
562 H)3f1l36 
563 U3040 
564 U3042 
565 U3050 
566 U3056 
567 
568 ~"306" 
569 203066 
"0 U31t')70 
571 1!03076 
,72 U~'51214 
~P3 el?J31H'! 
574 
575 U3112 
576 
577 e03114 
578 U3122 
579 i1'03130 

2112733 000604 
004767 010670 

0011l24e 
075033 

013767 177776 175672 
01£'3671756 70 
226767 175726 175660 
0012123 

t05767 175652 
100464 

012767 "00610 175716 
026767 175712 175636 
0U4"1 
1040"" 

026767 
001004 
026767 
0U515 
0;$2767 
021U 22 
052767 
062767 
0£15567 
U2334 
0e0257 
000262 
0U767 
012767 
000723 

132767 
01/11010 
152767 
162767 
01/15667 
104000 

00 RHll 2£1 
000001 
175626 

171776 
01/JZ3 4 0 

~00l:'120 
001iHI"'1 
115552 

175616 

1156521 
1756 34 

1756;1.6 
;1.75602 

175605 

175575 
175560 

~12767 000604 175546 
026767 175542 175466 
,)01401 

; ...................................................................... . 
ITEST 41 EXERCISE F~lV CPDP.11 PLOATING DIVIDE INSTRUCTION) 
I RAND,A,RANO,8 I RAND,C,RAND,D : ANS1,ANS2 
J STACK POINTER = R3 , •• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

TSHZ 

u: 

4$1 

5$: 

7$: 

2$: 

MOV 
JSR 

NOP' 

#STACK0,R3 
PC, P\,ISHR 

,SET UP THE STACK POINTER 
,PUT THE DATA ON THE STACK 

fOIV+ RJ ,FLOATING DIVlcE ON THE RJ STACK 

MOV 
MOV 
eM" 
BNE 

TSTB 
BMI 

eMF' 
aNt 
eMF' 
BEQ 
BIT 
BNt 
81$ 
APO 
AOO 
Bve 
CCC 
StV 
MOV 
MOV 
eR 
BITS 
BNE 
9158 
SUB 
sec: 
foIL,'!' 

",s, $PSW ,SAVE PROCESSOR ST4T\,IS 
R:$, $5' i$4V£ 'HE ~TACK POINT~R 

,CHECK T~[ PROCESSOR S'ATUS $OIVFI$, SPSW 
4$ iGO CHECK VOR ROUNDING ERROR 

$PSW 
2$ 

iCHtCK FOR ERROR 
iBRANCH IF ERROR 

#STACK4,SAVSTK 
SAVSTK, UP 

,SAVE PROPtR STACK AOORESS fOR '!'YPlNG 
iCHECK THE STACK POINTER 

,.' 
SD1V1, 
4$ 
SO;V2, 
3$ 
#BIT4, 
55 
nIH, 
#~, 
SDlV1 
6$ 

UPS, 
#340, 
6S 

#B i 14, 
7S 
#8114, 
#1, 
SOlV1 

J BIUNCH H' OK 
is'ACK POINTER NOT EQUAL TO #S'ACK4 

ANS1 iC~ECK THE ANSWER 

ANS2 iCHECK THE ANSWER 

RNOr~G iC~ECK THE ROVNDING r~AG 

RNOFLG iSET ROUNOING rLAG 
$D!V2 ;lNCRE~EN~ FORTRAN ANSWER 

,ADO CARRy 
,BRANCH lr NO OVERfLOW 
tCLEAR AL~ CONDITioN coors 
,SET V'Blf 

SOlVER ilrr u~ FSW fOR OVERFLOW 
sDlVPS iSEr uP TRAP PSW 

iTRY l'f AGAIN 

RNOFLG.1 ,6HECK "O~ROUNDING" F~AG 
I aRANCH if' SET 

RNO'LGt1 15ET "DEROUNDING" FLAG 
ID!V2 iRESTORE ORIGINAL ANSWER 

;Sl..IetRAcT CARRY 
iWRONG PSW OR ANSWER 

8R 3$ 

MOV 
CMP 
SEQ 

#Sl'ACK0,SAVSTK 
SAVSTK. ssp ,.' 

tSAVE STACK ADDRESS FOR TY~I~G 
,CHECK THE STACK POINTER 
18RANClol IF" OK 
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DSKEBA.P11 TEST 4: EXERCISE POIV R3 

580 ~£I:5132 12149219 111,,'" ,SHCK POINTER F'OUI..ED UP 
581 
~82 P03134 022767 0~2714 115436 eM!' #lS, 5TI<1 I CI1ECK TiolE RTl ADDRESS ON THE STACK 
~83 (!031 4 2 0014~1 BEQ 1+4 lBRANCIo4 IF' 01( 
584 ~03144 1£140~" I1I..T ,'RT I ADDRESS NOT EQUAL TO ttl'!: 
585 
586 ~03146 iJ26767 175514 175426 CMP SO JVER, 5TI(2 ICiolECK THE PSW ON THE STACIo( 
587 203154 12191401 SEQ ,"'. IBRANCIo4 iF' OK 
588 U3156 U'l40 "'0 HI.T iRTI PSW NOT EQUAL TO 200 
589 
590 U316£1 026767 175440 175416 CMP RAND,C, 5TI(3 ,CIo4ECK THE DATA ON THE STACK 
591 U3166 "014£11- BEQ ,+4 IB.tANCIol !F' OK 
592 U3170 104000 HI.T is'K3 NOT EQUAl. TO RANO',e 
593 
594 U3172 2126767 17543" 175406 eMP RAND,D, STI(4 ,CHECK THE OA TA ON THE STACK 
595 U320(11 £Ie1401 SEQ , .. ,BRANCIo4 IF' 01< 
596 U3202 Ul400(11 HLT ,S'K4 NOT EQUAl.. TO RANO,D 
597 
598 U320. 12!26767 1754111J 175376 eM" RAND,., STI(5 ,C~ECK THE OUA ON THE STACK 
599 ~03212 121211401 SEQ I·· ,BPtANCIo! Ir OK 
6021 U3214 121 421 121 e HL" ,S'K5 NOT EQUAL TO RANO', A 
601 

.eHECK THE DATA 602 U3216 fil26767 17541210 175366 CMP RANO , 9. STI(6 ON THE STACK 
603 U3224 1211111401 eu , .. jBIUNCH I F' OK 
61214 U3226 U41UII H/"T inK6 NOT EQUAL TO RAND', e 
605 
61116 U323(11 12112716 121213236 MOV '3$, ($,) ,RU£T THE STACK 
607 U3234 12121"'211212 RTI iA£STO~E THE STATUS 'T.stT) 
61218 
609 U3236 U441211 3$. SCOPE 
6121 

o 



n 
MAINDEC.11-DB~EB.A KE11F (PDP-11 rIS) EXERCISER, 
DBKEBA.P11 TEST ;1 EXERCISE rADD R04 

611 
612 
613 
614 
615 
6J.6 
617 
618 203240 
619 203244 
620 
621 UJ250 
622 UJ252 
623 
624 203254 
625 iZ03262 
626 U3266 
627 ~03274 
628 1<'03276 
629 
630 trlll331Hl 
631 U331114 
632 
633 U3306 
634 ff/l3314 
635 rl fJ3322 
636 U3324 
637 
638 U3326 
639 U3334 
640 efZ)3336 
641 
642 Ul3340 
643 203346 
644 U3350 
645 
646 iZ03352 
647 
648 ~03354 
649 U3362 
650 U3370 
651 U3372 
652 
653 U3374 
654 203402 
655 UFHk'!4 
656 
657 1<'03406 
658 U3414 
659 e2l3416 
660 
661 U342fIJ 
662 703426 
6b3 t'1/l343fIJ 
664 

012704 
0K'14767 

013767 
010467 
026767 
001401 
104000 

112'5767 
100423 

0302761 
0a6767 
01:'1401 
1IZJ401U 

026767 
011J1401 
U4f1J00 

026767 
001401 
1IZJ 421 021 

012767 
026767 
0211401 
1040f1J0 

022767 
00141211 
11l'4000 

026767 
001401 
104000 

(126767 
,101401 
1IH0~lfIJ 

CZl\ll604 
0121330 

177776 
175330 
175336 

115310 

175224 

175200 

115332 

175320 

175354 
175274 

115254 

175306 
115226 

17 5166 

175156 

,.***.************.** ••••••••••••••• ***** ••• ***** ••••••• * •• * •••••••••••• 
.TEST 51 EXERCISE rAOO !PMP"11 FLOATING ADD INSTRUCTIoN) 
J RAND,A,RANO,B ... RA~D.C,RA~D,D : ANS1,ANS2 
I STACK ~OINTER ~ R4 
, •• **** •••••••••••••••••••••••••••••••••••••••••••• * ••••••• * •••••••••••• 

TST5: 

1$: 

25: 

MOV 
,JSR 

MOV 
MOV 
eMP 
BEQ 
HI..T 

TSTB 
BMI 

MOV 
CMII' 
SEQ 
HI.T 

eMF' 
SEQ 
MI.T 

MOV 
CMP 
SEQ 
HI.T 

eM? 
8EO 
HL,'I' 

1ST ACK2l, IH 
pc. PVSHR 

R4 

CUPS, 
R4, 
UQDPS, 
,.4 

iPSW 
2$ 

$PSW 
$SP 
$PSW 

#$TACK4,SAVSTK 
SAVSTK, UII' 
,.4 

UDOl. AN$l 
,.4 

#STACKI'l,SAVSTK 
SAVSTK, $SFt 
,.4 

S TI<:1. 

$ADDER, STK2 
,.4 

is£T UP THE STACK POINTER 
iPUT THE DATA ON THE STACK 

,PLOATING ADO ON T~E R4 STACK 

,SAVE PROCESSOR STATUS 
,SAVE THE STACK POINTER 
jC~ECK THE PROCESSOR STATUS 
,BRANCH If: OK 
jPSW NOT EQUAL TO $ADDPS 

iCHECK FOR ERROR 
,BRANCH IP ERROR 

iSAVE PROPER STACK ADDRESS POR TYPING 
iCHECK THE STAeK POINTER 
iBRANCH if' 01< 
,STACK PO%NT[R NOT EQUAl. TO #STACK4 

iCHECK THE ANSWER 
,eIltANC~ If' 01< 
j~t'T HA~F O~ ANSWfR WIitONG 

iCMECK THE ANSWER 
,BRAN!;'" H' OK 
iR!GHT HALF 0' ANSWER WRONO 

,SAVE STACK ADDRESS POR TYPING 
ICHECK THE STACK POINTER 
,BRANCH IF' OK -
,STACK POINTER FOU~ED UP 

ICWECK THE RTt ADDRESS O~ THE STACK 
,BRANCj.j IF OK 
,R'l ADDRESS NOT EQUAL, TO *1$ 

,CHECK THE PSW ON THE STACK 
,'BRANCH IF' OK 
fRTI PSW NOT EQUA~ TO 20~ 

,C~ECK THE DATA ON THE STAeK 
J BRA ~I CHI F 0 K 
,STK3 NOT EQUA~ TO RAND,C 



MAINDEC~11~DBKEa.A KE11r (POP·ll PIS) EXERCISeR. 
DBKEBA.P!l TEST 51 EXERCISE PAOD R4 

665 
666 
607 
668 
669 
67~ 

671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
681 
682 
683 
684 
685 
686 
687 
688 
689 
690 
691. 
692 
693 
694 
695 
696 
697 
698 
699 
](/10 
701 
7~2 
71/l3 
71114 
7(115 
706 
707 
708 
71/l9 
710 
711 
712 
713 
714 
715 
716 
71.7 
718 

e03432 
H13440 
~1113442 

t'03444 
~03452 
U3454 

'03456 
U3464 
1703466 

tnIl34 7 0 
U3474 

026767 
001401 
104121:30 

:1,26767 
0014~1 

U40~" 

026767 
001401 
104000 

012716 
e10011J02 

175140 

01113476 

~"350" 012711J' 000604 
f03504 004767 010070 

U3511ll 0210248 
U3512 07511J15 

U3514 
U3522 
U3526 
et/J3534 
tQl3536 

9.213540 
Ul3544 

U3546 
e03554 
rz03562 
U3564 

U3566 
203574 
l'03576 

Ul36f21" 
e036QJ6 
~"3610 

l?"3612 o 

013767 
010567 
026767 
001401 
104 II!0 1 

105767 
1004U 

177776 
17~Ji!l70 
1151"6 

2112767 !iHH'~UJ 
1026767 175110 
001401 
12140021 

1526767 
10211401 
10401110 

175050 

026767· 1750 40 
~01401 
104000 

175146 

175136 

175126 

17'072 

11 511160 

175004 

CMP 
BEQ 
Hl.T 

CM" 
SEQ 
IoII,.T 

CMP 
BEQ 
f.lI..T 

MOV 
RTt 

3S: SCOPE 

RAND,D, Srl(4 
,.4 

RAND,A, 5TI<5 
.+' 
RAND,B, 5TI(6 
,+4 

(S,) 

.CIoIECK THE DATA ON THE STACK 
,BRANCIoI tr OK 
IS'K4 NOT tQUAI.. TO RAND.D 

,CHECK THE DATA ON T~E STACK 
JB~ANCIol IF' OK 
,STK5 NOT EQUAl.. TO RAND,. 

,CHECK THE DATA ON THE STACK 
,BRANCIoI IF' OK 
,STK6 NOT EQUAl.. TO RAND,S 

,RESET THE STACK 
,RESTORE .HE STATUS (TeB%T) 

•• *.* •• ~*** ••••••• * ••••••••••••••••••••••••• * ••••••••••••••••••••••••••• 
,TEST 61 EXERCISE F'SUB (POP.11 PI..OATlNG SUBTRACT tNSTRUCTION) 
J RAND.A,RAND.B • RANO.C.RANO.O • ANS1,ANS2 
, STACK POINTER I R5 , •...........................•....•...•...........................•..... 
TS161 MOV 

JSR 

MOV 
MOV 
eMP 
BEQ 
HI.T 

T$TB 
BMI 

MOV 
CM' 
SEQ 
HL.T 

CMP 
BEQ 
HI"T 

CMP 
BEQ 
rlLT 

UTACKI1I,R5 
pe. PUSHR 

"PS, SPSW 
R5. SSP 
nUBPS, SPSW 
,.4 

SP$W 
2$ 

#STACK4, SAVS;K 
SAVSTK. SS!' 
,.4 

S$UB1, ANS1 
,+4 

SSUB2, ANS2 
,.4 

BR 3i 

;$!T UP T~[ STACK POINTER 
;PUT T~E'C'T' ON TME STACK 

,F'1..0'TtNG SUBTRACT ON THE RS STACK 

,SAVE PROCESSOR STATUS 
iSAVE THE STACK POINTER 
tCHECK THE PROCESSOR STATUS 
iBRANCH IF' OK 
,PSW NOT EQUAl. TO SSUBPS 

'CIoIECK F'OR ERROR 
iijRANCIoI 1f ERROR 

,SAVE PROPER STACK AODRESS F'OR TVPINC 
,CHECK THE STACK POINT~R 
,BRAN!;,", Jf OK 
,STACK POINTER NOT EQUAL TO ,STACK. 

JCJ.lECK THE ANSWER 
j8RANCH If OK 
.LEfT HA~r Of ANSWER WRONG 

tCHECK THE ANSWER 
,BRANCH If OK 
,RIGHT HALf Of ANSWER WRONa 

o 



719 
720 
721 
722 
723 
724 
725 
72() 
727 
728 
729 
73f/l 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
75;$ 
754 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
76B 
769 
770 
771 
7"12 

!Z03614 
~"3622 
2036313 
U.'J3632 

2213634 
U3642 
U3644 

e03646 
r0365A1 
U3656 

U36621 
U3()66 
U3670 

~fIl3672 
U37f1l0 
efll3UJ2 

203704 
UJ712 
U3714 

U3716 
1ZI1J3724 
U3726 

U3731l1 
1ZI1J3734 

U3736 

(!2I3740 
U3744 

1'03750 
U3752 

u;l3754 
~"3762 
~fIl3766 
1Z03774 
U3776 

~ 04 '''H'l 

012767 
026767 
:'l014c1 
1rZI400fil 

022767 
0"1401 
UJ402J0 

026767 
001401 
1fil4000 

026767 
0014 030 
11'4000 

026767 
001401 
U4000 

026767 
001401 
104 IZHl 0 

026767 
0014211 
104000 

03,2716 
0filfil002 

UJ4400 

0127136 
[1"'4767 

000240 
.175,,26 

013767 
01"667 
026767 
001401 
104000 

105767 

0006214 
17521 4 2 

203514 

174774 

174740 

17 4 710 

2)03736 

177776 
174630 
174656 

1746111l 

175046 
174766 

174736 

174726 

174706 

174676 

174666 

174632 

174620 

25: MOV 
eM!' 
SEQ 
H(.T 

CM!' 
BEQ 
f.l1o'\' 

CMP 
BEQ 
HI..T 

CM" 
SEQ 
f.lI..T 

CMP 
BEQ 
HI"T 

CMP 
SEQ 
HI"T 

CMP 
BEQ 
IoII.T 

MOV 
RTI 

3$ I SCOPE 

#S'l'ACK2l,SAVSTK 
SAVSTK, $51' 
,.4 

5TI(1 

S5UBER, 5'1'1(2 
, ~"4 

RANC,D, STI(4 
,.4 

RAND,A, S'I'I(5 
,+4 

RAND. 8, STK6 
,.4 

us, 

,SAVE STACK ADDRESS rOR TYPING 
iCHECK Tf.lE STACK POINTER 
iBRANCt.I IF' OK 
,STACK POlNTER F'OUI"ED UP 

IC~EeK THE RTI ADDRESS ON THE STACK 
IBRANCf.! IF' OK 
,RTI ADDRESS NOT EQUAL TO '15 

ICMECK THE PSW ON THE STACI( 
,SRANC,", U' OK 
JRT' PSW NOT EQUA~ TO 2ee 

iC~ECK THE DATA ON THE STACK 
iBRANCH %' OK 
is'K3 NOT EQUA~ TO RAND.e 

iC~£CK THE DATA ON THE STACK 
,l3RANCH H' OK 
iSTK4 NOT EQUAl. TQ RANO,O 

tCHECK THE DATA ON THE STACK 
J BRANCH If" OK 
jS'K5 NOT EQUAl. TO RANO,A 

iCHECK THE DATA ON THE STACK 
iBRANC,", n" OK 
is'K6 NOT EQUAl. TO RAND.e 

,RESET THE STACK 
iRrSTORE 'HE STATUS (T.aITt 

---~ .. 

I*********O~*** •• **.*.* ••••• **.**.*'L.*** ••••• *.* ••• * •••• * ••••••••••••• * 
ITEST 71 EXERCISE fMUL (POPi1' 'LOATING MULtIPLY INSTRUCTION) 
I RANO.A,RANO,B • RAND,C,RANO~ ~ ANS1,ANS2 
I STACK POINTER ~ SP 
!****.**** •• ***** •• *****.* •• *.*.~.*- ~~ •• * •• * ••• ** •• ~ •• *** ••••••• *.***.* 

TST71 MOV 
JSR 

NOli' 
n'lul.. • 

MOV 
MOV 
CMP 
BEQ 
HL,'f 

TSTB 

#$HCK0,SP 
PC, FlIJSHR 

SP 

~#PS, 

SP, 
SMULPS, 
."'4 

$PSW 

$PSW 
$SP 
$PSW 

ISE JP T~~ STACY POI~'ER 
,p!!' 1101[ on A ON THE SUCK 

,FLOATING HULTIP~{ O~ THE SP STACK 

iSAV~ PROC[SSOR S·MTUS 
,SAvr THE STACK F~INTER 
IC~ECK THE PROCESSOR SfATU! 
I'BRA':;H ! F' OK 
J P S W 'H'l : E QUA I.. ,.. (') !t h J i. P S 

J C!,ECK FOR ERROR 



MAINDEC.Sl-DBKES.A KE11f (POP e ll PIS) EXERCISER, MACY11.620 22.AUGi72 111~~ PAGE 18 
OBK(BA.P11 TEST 71 EXERCISE rMUL SP 

773 
774 
775 
776 
777 
778 
779 
78f'1 
781 
782 
783 
784 
78' 
7B6 
787 
788 
789 
790 
791 
792 
793 
794 
79, 
796 
797 
798 
799 
800 
801 
8\!!2 
en 
8~4 

8'" 
806 
801 
80S 
809 
8UI 
811 
812 
8U 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
1;24 

104004 100424 

~'H0"'6 
1'0 4 014 
U 4 022 
:!2!4024 

:'12767 
726767 
~01421 
10421;'.'0 

~~06a 
174650 

174654 
174574 

~04026 226767 174620 174554 
~04034 001421 
""4036 1040ile 

e04040 026767 174610 174544 
U.046 001421 
1'04051,11 UJ4000 

,004052 0246 46 
PflI4054 "Q"~451 

~~4056 012767 000600 17 4604 
~04064 0~6767 114600 174524 
U4072 001401 
n·H,,4 1',.000 

f04076 022767 003754 174414 
U.UH 01U401 
UU06 104'H~" 

f,,4110 026767 11.5~2 114464 
204116 001'101 
U4120 114008 

t04122 026767 11'.70 17.45. 
U.13, 0111401 
U.132 1040211 

t04134 026167 17446. 174444 
U.142 2181'121 
U4144 10402121 

~04146 026767 1744 46 1744J4 
U4154 081401 
U4156 H'l40021 

~04160 0~6767 174436 174424 
~04166 001401 
U4170 1040"0 

204172 ~12716 0~4200 
U4176 iHH'I002 

~042t110 104400 

o 
3$: 

"10V 
eMF 
BEQ 
;.II..T 

eMP 
SEQ 
HLT 

eMF' 
SEQ 
"'L.T 

eMP 
BR 

MOV 
CMP 
SEQ 
"'loT 

CMP 
SEQ 
HJ.T 

eMF' 
6[Q 
MLT 

eM" 
1iIf;Q 
HLT 

eMP 
eEQ 
MLT 

eMF' 
BEQ 
Hp 
CMP 
BEQ 
lolL" 

MOV 
RU 

SCOPE 

2$ 

flSTACK4,SAVSTK 
SAVSTK, ssp 
,.4 

SMUL,l, ANSl 
,.4 

SMUL,2, ANS2 
, .. 
-(SP,. -(51') 
3S 

UTK1. SAVSTI( 
SAVSTK, SSP ,.' 
'U. STl<l , .. 
SMUI"ER. 5'1'1(2 
••• 
RAND.e. 5'1'1(:5 ,.' 
RAND.D, STt<4 .. " 
RAND,B. STK6 
, .. 
US, (SP) 

iB~ANC'" l' ERROR 

iSAVE PROpER STACK ADDRESS FOR TVPING 
ICHECK THE STACK POINTER 
IBRANCH IF" OK 
iSTACK POINTER NOT EQUAL, TO ,STACK4 

,C~ECK THE ANSWER 
;BIUNCIoI 1. F' OK 
iL!'T HALF" or ANSWER WRONG 

,CHECK THE ANSWER 
i8RANCH IF' OK 
,R!GHT HAl..' Of ANSWER WRON~ 

,RESTORE THE STACK 

i$AVE PROPtR STACK ADDRESS FoR TYPING 
,-CHECK THE STACK POINTER 
"B~ANCIol IF" OK 
,S'ACK POINTER FOULED UP 

'C~£CK THE RTI ADDRESS ON 'HE STACK 
,SIUNCH IF' 01< 
tR'. ADDRESS NOT EQUAL To 'IS 

jC~EeK TME PSW ON THE STACI( 
,-BrUNCH IF' OK 
i~'l PSW NOT EQUAL TO 208 

iC~ECK THE DATA ON TME STACK 
"B~ANC'" IF' OK 
,-S'K3 NOT ~QUAL TO RANO.e 

iC,..ECK THE DAT. ON THE S'ACK 
;BRANC'" If' OK 
is'K4 NOT EQUAL TO RAND~O 

,CWECK THE DATA ON THE sueK 
,8RANCiol IF OK 
,S'K5 NOT EQUAL TO RAND~. 

ICIolECK TIolE DATA ON THE STACK 
J BRANCIol IF' OK 
iSTK6 NOT EQUAL TO RANo~e 

JRrS~T THE SUCK 
iRf~TORE 'IoIE'~+ATUS (T.BtT) 

o 



~ ~ .. j 
MAINO~tw1'.DBKEB.A KE11F (POP.'1 F15) EXERC1S~R, 
DBKE8A.P1l TEST l~1 EXtRCISE rOlv R, 

825 
826 
827 
828 
829 
831l' 
831 
832 
833 
834 
835 
836 
831 
838 
839 
84' 
841 
842 
843 
IH4 
84' 
846 
841 
$48 
849 
8521 
851 
852 
85~ 
854 
85' 
85. 
851 
858 
859 
8613 
861 
862 
863 
864 
865 
866 
867 
868 
669 
870 
811 
872 
873 
874 
875 
876 
877 
878 

e04202 0127021 0210604 
~e42~6 004767 007366 

",,4212 000240 
U4214 0]52130 

, •••••••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••• 
,TEST 101 ~XERCISE FOIV CPOP~11 'LOATING DIVIDE INST~UCTlON) 
I RAND,A,RANo.e I RAND,C,RANO,D 8 ANS1,ANS2 
I STACK POINTER I R0 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••• 

T5T101 ~OV 
JSR 

#S'fACKIZl,RfJ .SfT U' THt STACK 'OIN'E~ 
PC. PU8HR iput 'HE-OATA ON THE STACK 

NOP 
rOlv", R0 

t04216 013167 171776 174370 1S: 
~e4224 ~10067 114366 

MOV 
MOV 
CMF' 
SEQ 
HL.1' 

.'IIS, SPSW 
RI, 5" 
sDlvps, SPSW , .. 

;rLOAT1NG DIVIDE ON THE AI STACK 

iSAVE PROCtSSQR STA'U. 
.S,V£ 'He 'TA~K POINTER 
iC~teK THE PRO~ESSOR s,.tU! 204231 02.,67 114424 114356 

U4236 "01401 
U42421 lUe01B 

t04242 105161 174346 
U4246 :1,(11042:5 

e04250 012767 0eeQ10 11441~ 
e'4256 026767 174406 11.332 
U4264 1Zl2l14U 
U4266 U41U 

~'427~ 026767 1'436~ 174312 
U4216 0fJ1401 
U430fil U41ZllZlS 

f8431Zl2 026767 114356 174302 
U4311/1 IU' 14 IZll 
204312 1040021 

204316 012767 000604 114344 2$; 
e~4324 026167 174340 11~264 
U4332 081403, 
U4334 11Zl400S 

~fil4336 022767 004216 t74234 
U4344 001401 
Ul4346 1r/l41Zl12!1Zl 

~"435" 026761 174312 114224 
U4356 001401 
U4361Zl ,.IZl.e00 

~04362 026767 174236 174214 
U4370 001401 
204372 104f1l00 

TSTB 
8M! 

MOV 
CMII' 
SE:Q 
HI.'f 

SR 

MOV 
CMf' 
SEQ 
!-fI"T 

eMP 
SEQ 
HL"T 

SPSW 
25 

UTACK4, SAVS;K 
SAVSTK, nit ,." 
SOIV1. AN91 
, .. 
~s 

#STACK"', $AVnK 
SAVSTI<, U; 
,.4 

SOlVER, 51'1<2 
,"'4 

RANole, 91'1<3 
, .. 

is'' ANO'" sr OK 
ipsw NOT EQUA~ TO SOlVPS 

ic~~eK rOR ERROR 
iBRANCW I' ERROR 

tSAVE 'RopeR STACK ADDRESS rOR TVPING 
i¢wteKTH~ S!~~K POINTER 
iiRANCH Sf 01< 
iltACK POINTt~ NOT EQUAL TO 'STACK4 

iCWECK THE ANSWER 
;BIltANC ... H' 01< ~ 
J~r'T HAI"P or .NSWtR WAONG 

'C~ECK T"'£ ANswtR 
;S,.ANCH 1" 01< 
jR!GHT HAb' 0' ANSWER WRON8 

is'v~ STAQK ADDRESS 'OR 'V~ING 
ieWECK THE STACK POINTER 
iBIUNCIol I~ 01< . 
is'ACK POJNTER rOU~ED UP 

ICWEe~ THE RTt ACDRESS ON THE STACK 
ieRANCH IF' OK 
IR', AODR[~S Nor EQUAL TO t1S 

ICMECK THE PSW ON 'HE STAC~ 
iB~ANCIol I .. 01< 
,R'I PSW NOT EOUAL" TO 20~ 

ICIo4ECK P,E DATA ON THE STACK 
IBRANCIol .. 01( 
ISTK3 Nei. E'QUAb '10 RAND,e 



879 
880 
881 
882 
883 
884 
S85 
886 
887 
888 
889 
890 
891 
892 
89~ 
894 
89' 
896 
897 
898 
899 
901' 
911 
912 
903 
914 

90' 916 9", 
918 
92'9 
9181 
911 
912 
91;' 
914 
915 
916 
917 
918 
919 
920 
923-
922 
92~ 
924 
92' 
926 
927 
928 
929 
93" 
931 
932 

rl4374 026767 174226 114204 
U441'12 0"1401 
Ul4404 le4(1l0Ql 

e04406 026767 174206 114174 
U4414 001401 
U4416 U!4000 

004420 026767 17417~ 174164 
U4426 0S1401 
U4438 U4QH'J0 

r84432 012716 0044.8 
U4436 0000212 

U444Ql 11140401/1 

114442 012701 010~04 
,e4446 B84767 B0112~ 

U4452 0fUJ241 
U4454 07'001 

eMf' 
SEQ 
H~' 

eMP 
SEQ 
1041..' 

CMP 
SEQ 
HIoT 

MOV 
RTf 

SCOPE 

RANO,D, STI(4 
,.4 

RAND,A, 5TI(5 
,.4 

RANO,B, STI(6 .. ~ 

iC~ECK THE OATA ON TME STACK 
;SRANew IF' 01( 
is'K4 NOT EQUAl. TO RANO,O 

ICHECK THE DATA ON THE stACK 
.BRANt!.! H' 01( 
is'K5 NOT EQUAL TO RANO.4 

IC~ECK TME DATA ON TME STACK 
ia~ANC:~ U' OK 
,STK6 NOT EQUA~ TO RANO.I 

iRESET TME STAOK 
iRf~TORE'~E'STATUS (T.BITt 

, •............•..•................•..••.......•.......•.........•.•..... 
,TEST 11' tXERCI~[ '400 CPDP.l1 '~OAT1Ny AOO INSTRU~TloN) 
J RAND.A,RAND,B ... RANO~c,RANDtO , AN,l,ANS2 
I STACK POINTER I R& , ....•............•....•................•.......................•...•.•. 
T$TUi MOV 

JSR 

NO' 
HOO" Rt. 

fl4456 2113767 177776 11~131 1$1 
,e4464 01e167 17412. 
el4478 B26767 114134 17~116 
U4476 01U401 

MOV -fP$, SPIW 
MOV Rl, SS~ 
CM' SADDP$, SP'W 

j'~o.T1NG ADO PN THE R~ STACK 

iSAVt 'Roet,~oR STATUS 
j'iVt THE ~TACK PO!N'ER 
jC~~CI< TMt PRoO£SSOR STA'US 
ia~ANC;W IF' 01< 

U4S0" U4S01 

284502 105767 174106 
U4506 1111042:5 

f04510 012767 000610 17~152 
204516 026767 17414~ 174012 
U4524 U1401 
U4526 1£'400" 

e04530 026767 174076 17405, 
U4536 £1211401 
U45.0 104U0 

204542 026767 174066 174042 
U4550 I.H'I1401 
U4552 104000 

"o4554 000451 

o 

8U , •• 
HLT 

TSTS 
BMI 

MOV 
CM' 
SEQ 
!-ILT 

eMF' 
SEQ 
HIoT 

CMI' 
BEQ 
HI..T 

SR 

IPSW 
2S 

#~TAc:1(4,SAVSTI< 
SAV511<, UP .... 
SAC01, ANSI 
,.4 

14002, ANS2 ,." 

~, 
\/ 

,P8W NOT EQUAL TO $AOOP$ 

iC~tCK ro~ ERROR 
jBftANCW lr ERROR 

iS1Vf PROPER STAC~ ADORESS 'OR TVPING 
iCHECK THE ST~eK POINTER 
,BRANCW If OK . 
is'ACK POINTER NOT EQUA~ TO .STACK' 

iCWECK THE ANSWER 
,BRANC.,. H' OK 
1~[fT HA~f Of ANSWER WRONG 

iCH£CK THE ANSWER 
iSftANCH H' OK 
iRIGHT HA~r Of ANSWER WRON6 

o 



~, ~ 
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MAINOEc-u .. OBI<ES .. A KEUF' (POP .. u FIS) EXERC1Se.;R, MACVU..621i' 2hAUG,,72 11, ~111 PAGE 21 
OSKEBA.PU TEST 111 EXERCISE PAOO R~ 

933 U4556 012767 IH1~604 1'14104 ~$: MOV #STACK2i, SAVSTK ,SAVE STACK ADDRESS FOR TYPING 
934 H4564 326767 174:!,e0 :tY4024 eMf.' SAl/srI< , ssp ICWECK T~£ STACK POINTER 
935 r04572 001401 BEQ ,+4 J8RANCiol U' OK 
936 fi'4574 104000 I-I~T ,S'ACK PO INTER rOUI.EO UP 
937 
938 H4576 022767 0£14456 173774 CMP #U, STI<1 ICIolECK THE RTI AOO"ESS ON THE STACK 
939 ra4604 0014~1 SEQ .. " ;BRANCH If OK 
940 U462!6 10402121 Hi.T ,RU AODRESS NOT taUA!. TO us 
942-
942 U46U 026767 114022 113764 eMf' $AODER, 5TI(2 ,CIoiECK THE PSW ON THE STACK 
943 U4616 01111401 BEQ , .. jBRANCIoi H' QK 
944 U4621l1 U40021 Hit' ,R'l PSW NOT EQUAl. TO 211121 
94~ 
946 U4622 026767 173776 1n75. eMil' RAND,e, 5TI<3 .CIoIECK THE DATA ON THE S?AeK 
947 U463C1 3211401 EI£Q , .. iaRANCIoi H' OK 
94& U4632 U401!l21 ~I..T is'I'K3 NOT EQUA~ TO lUND. c: 
949 
956 204634 0~6767 113766 ,,73744 eMF RANOeO, 5TI<4 iCj.jECK T!olE OAU ON TflE SUeK 
951 U4642 "'U411l1 BtQ I·· jBIIIANCH rr OK 
95~ U4644 12140021 1oIL.'f iSTK4 NOT EQUAL. TO 'UNO·, 0 
953 
954 204646 0~6767 173746 173734 eMF' RANO;Aj 5TI<5 ICJ.lECK T~E OAU ON THE SUCK 
95' U4654 0ei1401 ae;Q ,.4 iB'UNCIoI H' OK 
956 Ul$656 U!40IH' HI.," ilnKS NOT ~QUAI. '0 RANO,A 
957 
956 U4060 O26767 HJ736 113724 eMF' RAND,ti, 511<6 IC~EeK T~f DATA ON T~E SUeiK 
959 U4666 001401 BEQ ,"''' iaRANC~ Xf" OK 
96e U461ta U400" MI.'f » nK6 NO'f tQUAI.. TO RANO,B 
96t 
962 U4672 012716 004701:' HOII #;5$, Oill' ) ,'Run THE STACK 
963 U4676 02i0/lH!i2 Rn J'RE~n'O"E 'ME !iTUUS (hafn 
964 
965 r0470{O 1U40f/l :SSg SCOPE 
966 
967 
968 •••• t.~ •• ~ •••••• ·~ •••• ·.·*·.·.···G8 ......•...•... ~ ..••. ~* ••••••••• & •••• 

969 i TEST 121 EXERC~Se: rSUB ( pop" 11,. fl.OAHNG S~laTRAIH H~$rRllen o~n 

97eJ I FUNO,A~FlANQ,8 '" RANO.C,RANO,D iii ANSJ"ANS2 
971 I STACK POINTER III R2 
972 1.···.····················.·~~·····~·~····0CG .....•. **~ •••••••••••• ** ••• 
973 
974 U4702 0:1.21102 000604 TST121 MOV #STACK0,R2 15rr U" tHE SHe K PO 1 N'fEA 
975 U4706 0~4767 1!!06666 JS~ PC, Filj5HR IFU", THE OATA ON THE S 'l'ACK 
976 
977 U4712 000240 NOP 
978 U4714 075012 F'SUS+ R2 IF'I"QA n SUBYRACT ON 'fHE R2 STACK 
979 
960 Fe4716 013767 171776 173670 U: MOV IiO#PS, :li?SW lSAVE FROCr..SSQR STHUS 
981 U'4724 010267 173666 Mev R2, $SP jSAVE ~HE STACK PotNTER 
982 1:'04730 0;;:6767 173704 173656 eMf' $$\J8PS. $PSW I CHECK THE. PROGESSOR STATUS 
983 U4736 001401 SEQ ,+4 IBRANC~ If' OK 
984 1!0474" 104000 H\.,T IPSW NOT £ClUAl,. TO SSUi:lF'S 
985 
986 f!04742 U~767 173646 TSTB $P$W ICf.lECK rOF! ERROR 



987 ,e4746 la042J 
988 
989 ZZ4750 012767 0210610 173712 
99~ rZ4756 326767 173706 17~632 
991 2£1 4764 001401 
992 '04766 104000 
993 
994 204778 026767 1736 46 173612 
995 V04776 081401 
996 !05080 184000 
997 
998 e05002 026767 173636 173602 
999 f05010 001401 

1880 r£l5012 104800 
l"'U 
1002 t"'S14 000451 
1083 
1004 fl'016 012761 000684 113644 25: 
1005 f0'S24 026761 173640 17~564 
10"6 285032 001401 
1001 !e'034 104000 
uee 
1009 e",,,36 02a761 80471~ 173534 
1110 fe'044 001401 
1011 e0,,,46 184000 
1012 
1013 fe5050 026767 17~572 173524 
1014 e05056 0e1401 
1015 20'060 1040"0 
lIU6 
1017 to'062 026767 173536 17,514 
1818 fe5S70 "01401 
1019 21'0'2 104000 
U2i! 
1021 205B74 0267f7 173526 17,584 
1022 205102 ~a1401 
1823 r0'194 104~00 
1S24 
1025 U5U6 026167 17:S5~6 173474 
le26 285114 001404 
1027 t05116 10~000 
1028 
1029 r05120 326767 173476 17~464 
1030 205126 001401 
1031 ~05130 104000 
1032 
1~33 f05132 312716 005140 
1034 20'136 000002 
H!3' 
1036 V05140 104400 3$: 
1037 

o 

8MI 

MOV 
eMP 
SEQ 
HI,.T 

eMP 
se:Q 
HL,T 

CMP 
BEQ 
Ii!.T 

BR 

MOV 
CMID 
BEQ 
HL.T 

eM" 
BtQ 
HLT 

CMP 
BEQ 
MLT 

CMI' 
BEQ 
HLT 

eM" 
a£C! 
HI..T 

CMF 
BEQ 
HI"T 

CM" 
SEQ 
HL,T 

MOV 
RTl 

SCOPE 

2$ 

#STACK4,SAYSTK 
SAYSTK, S~P 
,.4 

SSU81. ANSl 
,+4 

$SUB2, ANS2 
,+4 

3$ 

'STACK0,SAVSTK 
SAVSTK, S$ft , .. 
us, STU 
,+4 

S$IJBER. STt(2 
,+4 

RANO,A, STI(5 
,+. 

RAND.e. STI(6 
, ,114 

iBRANCH l' ERR~R 

iSAVE PROPER STACK ADDRESS FoR TYPING 
,CHECK THE STAOK POINTER 
iBRANC~ IF' OK -
is'ACK POINTER NOT EQUAL TO #STACK4 

iCHECK THE AN~WER 
iBRANCH If" OK 
.I"EfT HALF OF ANSWER WRONG 

iC~ECK THE ANSWER 
iBIitANCH n· OK 
jR'GHT HAl"f OF ANSWER WRON~ 

;iAVE STACK ACOR~SS rOR TYPING 
iC~EeK THE ST'~K P01NT£R 
;BRANCH I' 01( 
,StACK POINTER 'OU~EO UP 

;CRECK THE RTI AODAESS ON 'Ht STA~K 
iSItAHeHl' OK 
iRtt ADDRE'S NOT EQUAL TO .~s 

iC~ECK tHE PSW ON THE $tAC~ 
"BIfANOH Z, OK 
iR'1 pew NOT tQUAL TO J., 
ic~tCK THE DATA ON THE stACK 
"RANOIo! I' OK 
i$fK~ NOT £QU'~ TO RANO~~ 

iC.M£CK. THE OATA ON THE STACK 
j8RANCM It OK 
ta'K4 NOT ~QUAL TO RANO.O 

iOIol£CI( THE DATA ON THE STACK 
jaRANC~ l' 01(· 
is'K5 NOT ~QU'L TO RANO~' 

iC~ECK THE OAT. ON THE $'l~K 
iBRANCI-l IF OK 
.S'K6 NOT EQUAL TO RANo~e 

.RESET THE STACK 
iRESTORE '~E STATUS (TeB!Tt 

o 



~ 
'\~_-_ .. l 

MAINDEC-1~.D8KE8.A KE11t (POP-l1 rIS) EXERCISER. 
OBKEBA.P11 TEST 13; EXERCISE rMU~ R3 

1038 
1Iil39 ,.** •• *** •••••••• 0 •••••••••••••••••••••••••• •••••• •• •• •••••••••••••••••• 

1040 .TEST 131 EXERCISE: rMUL (PDP_11 r~04TING MU~TIPLY rNsTRUCTlON) 
Hl41 RAND,A,RANO,B • RA~D.C,RAND,~ • ANS1,ANS2 
1042 STACK POINTER ~ RJ 
1043 , ••••••• **.** ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1044 
1045 U!5142 012703 "00604 TST131 MOV #STACK0, R;j IS[T UP T~E STACK POINTER 
1046 ~05146 ~04767 2106426 JSR PC, PUSHR jPUT T~E DATA ON T~E StACK 
1047 
1048 U5152 2100240 NOli' 
1049 U5154 07502;} F'MU~+ R3 IP~OAT!NG MULTIPLY ON TH£ U STACK 
1050 
12151 205156 013767 177776 17343111 1$1 MOV 8I#PS, U!W iSAV£ 'ROCES$OR ST.TUS 
U5~ 1ZI1J'164 0111;$67 113426 MOV R3, S$' iSAVE THt 'TA~K ,otNT[R 
Ul5;J 20!517fl 026761 113454 17:5416 CMP SMUI,.PS I S'SW tC~ECK TME PROeESSOR STATUS 
U54 U'116 0e1401 BEQ ,+4 Ji"ANCH J, OK 
105' ''''200 l1HU8 IoII.T iPSW NOT [~UAI. TO SMULPS 
U56 
1057 UJ'202 11/15767 17~406 TSTB IPSW iCWECK POR ERRQR 
1056 U5206 1'''542:5 9Ml 2$ iBRANCI-I l' ERROR 
U59 
11/160 elU2111J 212,2767 "ee~u 11H52 MOV nTACK., SAVSTK ,SAVE PRO'~R 'TACK ADORESS rOR TV~ING 

UJ61 «n216 2126767 l.7~446 173372 CMP SAVSTK, UP iC~teK THE STACK 'OlNTfR 
1062 1215224 "211401 SEQ ,.- i8111ANCH If' OK 
11163 ""226 lU000 H~T is'AOK POINTER NOT EQUAL TO ,STACK4 
U64 
106' U'23S 026167 11~4U 17:$352 eMP SMUL,l, ANU iO~~CK THE AN~WER 

1066 UI'236 001401 BEQ , .. ,1'UNOIo! I' OK 
1067 2111'2421 lfHSllle HLT il.fr, .HAL' or ANswtR WItONG 
U68 
U69 U'242 026767 1134"~ 1'1~342 CMP SMUL2, ANS2 iCHECK THE ANSWER 
1071 U!S2'e 081403- 13£0 , .. i9RANClol IF' 01( 
11173- U'252 104008 ML.T fRIGHT HAL.F OF' ANSWER WRONS 
1072 
111'73 ""5254 I!lS0451 SR 3$ 
1111H 
107' fIII,,56 t1IU767 "01604 11~4eJ4 2$; MOV #$TACK!Il.SAVSTK ,SAVl STACK ADQRESS rOR TypING 
107, ''''264 026767 1734£"11 1"~324 eMP SAVSTK, UP CP4V:; THE STACK POINTER 
U77 U'272 001401 BEQ ,.4 ;BRAN(:~ IF OK 
U'l78 fill 5274 U401?Je HL,T J suei: PO PlTER F'OU~EO UP 
1079 
1080 U5276 022167 005156 173274 eMF #U, 5TI<1 I C~Ett\ THE RU ADORESS ON THE SiACIe 
11/181 U5304 001401 BE:Q ,+. iBRANC~ IF' OK 
1082 U5306 1040011 HI.T ,R'l A~DRESS NOT EQUA~ To :::1$ 

1083 
Ul84 U5310 026767 173342 113264 eMF SMUI..ER, 5TI<2 JC~ECK THE PSW ON THE STACK 
1085 U5316 0014211 SEa I·. fBRANCj.j tF' OK 
1086 U!5320 10421011 IoII.T ,R'f PSW NOT (QUAL, TO 203 
1087 
1088 U5322 026767 173276 173254 CMP RANO,C, 511<3 iCf.lE:CK T~C OAU ON Tj.jE STACK 
1089 205330 k:let1411J1 BEQ , .. ,BRANC~ 1 OK 
1090 U5332 104000 HL,T ISTK3 NOT EQUAl.. TO RAND,e 
1091 



1092 
1093 
Ul94 
1095 
1096 
U!)97 
1098 
1099 
1l.00 
1101 
1102 
11n 

11"" 
110' 
1106 
1107 
11r118 
1109 
llUI 
1111 
1112 
uu 
1114 
llU 
UU 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
113115 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 

205334 026767 173266 173244 
~05342 riHiJ1401 
,,-f{!5344 12l40iJ0 

~05346 026767 173246 173234 
1:'05354 00141211 
UJ5356 1040~" 

,0'360 026767 173236 173224 
U5366 00141211 
205370 10"000 

«05372 012716 12105400 
U5376 n0002 

U'400 1U4"" 

t,,'402 012704 000604 
,"'406 0"4761 1210~160 

US412 """24" 
205414 12l75e34 

e",416 013767 171776 17~17" 
,"'424 010467 173166 
,,,'430 026767 113224 17~156 
«21'436 I1JrU401 
2"'440 104000 

~"'442 10'767 1731~6 
015446 1rl",U2~ 

,,,'450 012767 00a~1" 173212 
to'456 "26767 113206 173132 
U5464 001401 
U5466 1040210 

1:'05470 026767 1731 66 173112 
U5476 "01401 
U5500 104000 

f05502 2126767 173156 113102 
1Z05510 21211401 
U5512 1f2J4RJ02J 

U5514 (/)"0451 

o 

eMil 
BEa 
i1I.T 

eMP 
9EQ 
~L.' 

eM'" 
BEQ 
lolL.' 

MOV 
RTl 

3$: SCOPE 

RANO.B, STIC6 
, .. 

(SP) 

iC~ECK THE 04T. ON TME STACK 
JBJUNe,,", l F' 01( 
is'K4 NOT tQUAL. TO RAND.O 

IC~ECK THE DATA ON THE STACK 
.BRANCIo4 IF' OK 
iSTK5 NOY EQUA~ TO RANC.A 

;CHECK THE DATA ON THE STACK 
iBIUNe", 1,. OK' 
is'K6 NOT eQUAL. TO RAND.e 

iR~SET THE STACK 
,RESTORE T"'ESTATUS (T.BITt 

, ....•................ _ ......•..........•.............•...............•. 
,TEST 14' EXERCISE fOIY (POpi~' 'L.OA'lN~ DIVloE tNSTRUOTION~ 
, RAND,A,RAND,9 I RANO~C.RANOIO ~ AN$"ANS~ 
, STACK POINTER I R4 , •...........................•...••...•.•.....•.......•..•....•.•.•..••. 
TST14, MOV 

JSR 

MOV 
MOV 
eMP 
BEQ 
1011.' 

TSTB 
8MS 

MOV 
eMf' 
BEO 
MI.T 

CMP 
BEQ 
HL.' 

CMP 
BEQ 
HI.T 

'S'ACKe,R4 i$~T U' T~e STACIC PotN'E. 
PC, PUSHR iPUT THE OATA ON T~E STACK 

UPS. SF'S;! 
R~. $$P 
SOSVP$. SPSW 
••• 
SPSW 
2$ 

'~TACK., SAVSTK 
SAVSTK, 5Slt 
, .. 
SDlVI. ANSI , .. 
SOIV2, ANS2 
,.4 

i'LQATJN~ DIVIDE ON TH! R4 STACK 

is)V£ PRoctSSOR STATUS 
(SAVE 'Ht 'TACM ~OINTt~ 
,cAtCK THE-PRO~£SSOR STAtUI 
iilUNCH If' OK 
i'Sw NOT tQUA~ TO SDIY'S 

iCA£CK FOR ERROR 
is-ANCH Ir ERROR 

i$AV~ 'ROP~R STACK ADDRESS rOR TYPING 
iCHECK TMt STACK POINTER 
,BRANCH lr OK . 
is'ACK POINTER NOT EQUAL To 'STACK4 

.CHECK THE ANSWER 
,BRANCH If' OK 
ILfFT HALF or ANSWER WRONG 

iC~EOK THE ANSWER 
,SRANCH IF' OK 
iRtGHT HAL' Of ANSWER WRONS 

BR 3$ 

o 



~ 
~, 

1 

MAINDEC.1~.D8KEB.A KE11 r (POPu~1 rlS) £X£RClStR. 
DBKEBA.P!1 TEST 141 EXERCISE rOlv R4 

1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1161 
116(1 
1169 
117" 
1111 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
118£1 
1181 
1182 
1183 
1184 
1185 
1186 
1187 
1188 
1189 
1190 
1191 
119~ 
1193 
1194 
1195 
1196 
1197 
1198 
1199 

U~516 
~05524 
1!1ZI5532 
I!fZl5534 

205536 
e1il5544 
e2l5546 

20555" 
U5556 
U55621 

205562 
121'55721 
U'5?2 

U5'?4 
~05602 
U5604 

U5606 
U5614 
2 la5616 

U56UJ 
£05626 
U5630 

205632 
",'636 

U5640 

U5642 
U!5646 

U5652 
Ul5654 

U5656 
U!5664 
U56721 
US6?6 
US7"0 

U5702 

012767 
026767 
2211431 
1040~" 

022767 
,1£11401 
104030 

026767 
0211401 
",,40"111 

1il26767 
001401 
U40"" 

026767 
"211401-
U4f2Hr!le 

026767 
10014"1 
Ul41!1"0 

2126767 
001401 
ll1hU)"" 

012716 
021e0"2 

10440" 

0127215 
"04767 

0021240 
075005 

013767 
010567 
026767 
0"1413:1, 
121413"" 

105767 

mm(1J604 17;)144 
1731 43 173064 

173112 173024 

173036 1731314 

17311126 1130214 

177776 172730 
172726 
172734 172716 

172706 

2$1 MOV 
eMF' 
BEQ 
\.IL.T 

eMP 
BEQ 
"'LoT 

eMF' 
BEQ 
"'L.T 

eMP 
BEQ 
!.fL." 

eMP 
BEQ 
HI,.T 

CMP 
BEQ 

"'I." 
CMF 
BEQ 
HL." 

MOV 
~T! 

;'5: SCOPE 

IIISHCK", SAVSTK 
SAVSTK, ssp 
,+4 

S'I'1<1 

RAND,e. 5'1'1(3 ,.' 
RAND,D. S'I'I(4 
,.;4 

RAND.A. S1'I(5 ,.' 
RAND,e, 5'1'1(6 
, ... 4 

ns, (5P') 

.SAVE STACK ADORESS rOR ,.YFiNG 
ie~ECK THE STACK POINTER 
,BRANCH lI" OK 
,STACK PO!NTER FOULED UP 

,C~ECK THE RTI ADDRESS ON THE STACK 
iBIUNCIoI " OK 
,RTI AODR[SS NOT [QUAL, TO '1$ 

,CHECK THE PSW ON THE STAC~ 
,e'UNC~ 1 F' OK 
J~Tl PSW NOT EQUAL, TO 20e 

iCWECK THE OATA ON THE STA~K 
.8RANCIoI IF' OK 
is'K3 NOT EQUA~ TO RANO,e 

iC,",ECK THE DATA ON THE S"A~K 
,BRANCIoi H' OK 
,STK4 NOT EQUAl. TO RAND,e 

iCHECK THE DATA ON THE STAeK 
;BRANCH IF' OK 
,STK5 NOT tQUAL, TO RANO~A 

iCHECK THE DATA ON THE STAeK 
,'BRANCH IP OK 
,S'K6 NOT EQUAL, TO RAND,B 

iRtS£T THE STAeK 
iRf~TORE 'WE STATUS CT.BtTt 

1·.*·.···*······················*··***.··············· •...••..•..•...••. ITEST t" £X£RCISE fADD (PDP.11 rLOATING ADO INSTRUCTIoN) 
; RANO.A,RANo,a ... RAND~C,RAND,D ~ ANS1,ANS2 
I STACK FOINTER ! R5 
I··**.·*················*·.·········*~*~·············· •................. 
'!'SUSI MOV 

1$: 

JSR 

MOV 
MOV 
eMF' 
BEQ 
~L.T 

T5TB 

#STACK0,R5 
PC, PVSHR 

'#PS, $PSW 
R5, $SP 
$AODPS I $PSW 
,.4 

$PSW 

,StT r TH~ STACK POINTER 
,PUT TWC-OATA ON THE STACK 

iPLOAT!NG 100 ON THE R5 STACK 

iSAVE PROCESSOR STATUS 
,SAVE 'HE STACK POINTER 
,CHECK THE PROCESSOR STATUS 
I BF!A~JCH IF· OK 
,PSW NOT EQUA~ TO $AODPS 

iCHECK FOR ERROR 



1200 205706 100423 
12U 
1202 205710 012767 ~0~610 172752 
1203 205716 026767 1727 46 172672 
1204 205724 001401 
1205 ee5726 104000 
t:i!06 
1207 205730 0i6767 1726 76 172652 
1208 205736 ~01401 
1209 e05740 104000 
12U 
1211 205742 026767 112666 172642 
1212 2e5750 001401 
121~ f05752 10400, 
1214 
121' 20'754 000451 
1216 
1211 f05756 012767 001604 1727~4 2$1 
1218 105764 026767 112700 112624 
1219 205772 001401 
1220 re5774 104000 
1221 
1222 ee,776 022767 00'65~ 172574 
122~ '06004 001401 
1224 '06006 104000 
122' 
1226 ~06010 026767 11a622 172564 
1227 f06016 001401 
1228 f06020 104000 
1229 
1230 f06022 026767 172576 1725'4 
1231 r06030 011401 
1232 e06032 104000 
1233 
1234 206034 026161 17a566 112544 
123' e06042 0a1401 
1236 eZ6044 104000 
1237 
1238 206046 026167 172546 17253~ 
1239 t06054 001401 
1240 '06056 104000 
1241 
1242 ~06060 026161 17~536 172524 
1243 e06066 001401 
1244 206070 104000 
1245 
1246 t06072 012716 006100 
1247 206076 000002 
1248 
1249 ~06100 104400 35: 
1250 

o 

BMI 

MOV 
CMF' 
SEQ 
HI.T 

eMF' 
SEQ 
rtl,.T 

eMP 
SEQ 
IotL,T 

BR 

MOV 
CMP 
SEQ 
HL,T 

eMP 
IilEQ 
HLT 

eMF' 
IEQ 
MLT 

CMP 
BtQ 
MI.T 

CMP 
SU 
HI.T 

CM" 
BtQ 
"'I.T 

CMP 
BEQ 
HI.,T 

MOV 
RTI 
SCOPE 

#STACK4,SAVSTK 
SAVSTK, $SP 
, ... 4 

UI;)Dl. ANSl 
,.4 

UOD2, AN!l2 
, .. 
3$ 

#STACKIB,SAVSTI( 
SAVSTK, UP 
,.4 

SAQDER, STU 

I·" 
RAND.e. STI(3 ,." 
RAND,D .• STI(4 
••• 
RAND,., Srl(5 

••• 
RAND.S, STI(6 
•• 4 

'BRANCH If ERROR 

JSAV~ PROPER STACK ADDRESS F'OR TYPING 
,CHECK THE STACK POINTER 
,BRANCH IF' 01( 
,STACK POINTER NOT EQUAL. TO #STACK4 

.CHECK THE ANSWER 
,BRANCH IF' Ot< 
.LfF'T HAkF' OF' ANSWER WRONG 

iCwECK THE ANSWER 
iBRANCH U' OK 
,RIGHT HAL' or ANSWER WRON6 

,SAV[ $TAeK ADQRESS fOR TYPING 
.CHECK THE STACK POINTER 
iBPtANC'" U" OK 
is tACK POINTER FOULED UP 

iC~ECKTHt RTl ADO~ESS ON THE ST.C~ 
iB"ANC~ l' OK 
jR'S AOORE3S NOT EQUAL '0 '11 

tC~ECK THE PSW ON 'HE stAOK 
iSIUN,'" ,v 01< 
,R'l Plw NOT ';UA~ TO ae, 
tCMtCK THE OATA ON TME stACK 
je"ANC~ J, OK 
is'K3 NOT eQUAl. '0 RANO~C 
iCHtCK THE DATA ON THE STACK 
I BIUNC'" l' OK 
.1'1<4 NOT ~QUAL TO RANO.O 

iC~EeK THE DATA ON THE STACK 
I B'ItANC,", I' OK 
tS'K5 NOT eQUAL TO RANO~A 

ieHECK THE DATA ON THE STACK 
l'aRANC~ IF' OK 
,S'K6 NOT ~QUA~ TO RANo.e 

,R!:srT THE STACK 
iRESTORE THE stATUs (T.8IT) 

o 



o 
MAINDEC~11.DBKEa.A KE11f (PDP-~l flS) EXERCISER, 
08KEBA.P11 TEST 16: EXERCISE rSUB SP 

1251 
1252 
1253 
1254 
125' 
1256 
1257 
1258 
1259 
126" 
1262, 
1262 
1263 
1264 
1265 
126~ 
1267 
1268 
1269 
12721 
1271 
1272 
1273 
1274 
127' 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
129;5 
1294 
1295 
1296 
1297 
129B 
1299 
1300 
1301 
13£12 
1303 
1304 

206116 
fZI1l6124 
U6132l 
U6136 
U614il 

UU5" 
U6156 
U6164 
U6166 

U617il 
U6176 
U62U 

U62U 
U62U 
f(D6212 

U62H 
U6216 

U622il 
t06226 
U6234 
206236 

r06240 
206246 
20625" 

U6252 
1'062621 
U6262 

206264 
U6272 
206274 

i2!1.270Q 
004767 

12113767 
!'IUl667 
0~6767 
001401 
1"4021" 

105767 
1210424 

12112767 
026767 
001403, 
U4iHIl" 

12126761 
0"14ill 
U4U2I 

026167 
"'''1401 
104210" 

fil24646 
21,,0451 

03,24767 
026761 
001401 
1040021 

022767 
2101401 
10400" 

026767 
01211401 
104"00 

0,6767 
001403, 
104000 

, ••••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ITEST 161 EXERCISE rSUB CPDP~11 PLOATl~G SUBTRACT INST~U~T10N) 

RAND,.,RANO,8 ~ RAND,C,RANO,D • AN51,ANS2 
; STACK POINTER ~ SF 
l._··.················································ ............•..... 
TST16 J MOV #5 TACK(/! , SF 

J5R PC, PVSHR 

NOP 
"'SU8. SF 

177776 172470 1$: 
172466 
172504 172456 

"",,610 172512 
112506 112432 

172446 t,72412 

"0,,600 172442 2$: 
112436 112362 

006116 172332 

172370 112322 

172334 172312 

MOV 
MOV 
OMP 
eEQ 
HI.,T 

rSTB 
BMI 

MOV 
eMF! 
SEQ 
loll." 

eM? 
SEQ 
1011.'1' 

CMF! 
BR 

MOV 
OMP 
BEQ 
MI.'!' 

UPS, $PSW 
SP, SSP 
SSU8P5, SPSW 
,+4 

$PSW 
2S 

ISTACK4. SAVSTK 
$4VSTK, SSP ," 
$$1)81, ANSi 
,.4 

nUB2, '''4'2 
,.4 

-(SP) I -UP) 
;SS 

#STK1. SAVS'I'K 
SAVSTK. SSP , .. 

STl<l 

nUBER, STI<2 ,." 
RAND,e, STI(3 
••• 

,SET UP THt STACK POINTER 
,PUT THEOATA ON THE STACK 

i'LOJT1NG SUBTRACT ON THE SP STACK 

,SAVE PRoctSSOR STA'U$ 
,SAVE THE STACK POINTER 
~C~ECK THE PROCESSOR STATUS 
"BRUlelol I' OK 
,PSW NOT EQUAl. TO SSUBPS 

JC~ECK rOR ERROR 
jB~ANCH If ERROR 

iSAVE PROPgR ~TAOK AOORES$ FoR TYPING 
;cHteK THE STACK POJNTrR 
iBIUNelol l' OK 
is'AOK POINTER NOT EQUAL TO 'STACK. 

iCHECK THE ANSWER 
'SRANCH I' OK-
I~Er' HA~r 0' ANSWeR WAONG 

iC~teK THE AN,WtR 
i8RANCH U' 01< 
;R!GHT HAL' o~ AN~WER WRONC 

iRESTOAE 'ME STACK 

,$IVE PRCP~R STACK AOORESS 'OR TYPING 
iC~ECK THE sTitiK POiNTER 
j8FlANt,.f.4 tr OK 
is'ACK POINTER FOULEO UP 

IC~EeK THE RTl ADDRESS ON YH£ .TACK 
i8RANCH If OK 
iR'l AODR(SS NOT EQU.L TO *'5 
ICHECK THE PSW ON THE STACK 
iBRANCI-l iF" OK 
JRTI PSW NOT EQUA~ TO 20m 

ICHECK THE DATA ON THE STACK 
IBRANCI-l IF' OK 
,STK3 NOT EQUA~ TO RAND,e 



MAIND~C-11.0BKEB.A K£11F (PDP e l1 flS) EXERCISER. MACY1~,628 22-AUG.72 11,4" PAGE 28 
OSKEBA,P11 TEST 161 EXERCISE rSUB SP 

1305 
13~6 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1331 
1331 
1332 
1333 
1334 
133' 
133. 
1337 
1338 
1339 
134111 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 

r06276 0~6761 172324 11231212 
~06304 2101401 
('0631216 10401:l0 

~06310 026767 172304 172272 
ertJ6316 ~1iI1401 
U6320 104e31 

21216322 ~~6767 172274 172262 
U6330 001401 
U6332 104001 

'1216334 012716 0Z634~ 
U6340 kl00002 

el635. 000240 
U6356 1375020 

3$1 

eMP 
8EO 
!-Ito' 

eMf> 
BEC 
MI.T 

MOV 
RTJ 

SCOPE 

RAND,D, Srl(4 

••• 
RAND,A, STI<5 
, .. 
RAND,S, STK6 
•• 4 

'3S, 

tC~ECK THE DATA ON T~E STACK 
'BRA~lCIoI IF' OK 
,STK4 NOT EQUA~ TO RAND.O 

iCHtCK THE DATA ON THE STACK 
,BRANCH IF' OK 
is'K5 NOT ~QUA~ TO RAND.A 

iCHECK THE CATA ON T~E STACK 
iBFtANC~ U' OK 
jS'K6 NOT EQUA~ TO RANO,S 

,RES£T THE STA~K 
,RESTORE 'HE STATUS (T-BITl 

, .............................•.........•.............•...•...•...•...•• 
JTEST 171 EXERCISE 'MUL (POP-11 PLOATING MULTIPLV INSTRUCTION) 
, RANO.A.RAND,B t RANC.C,RANO,O , ANSl,ANS2 
, STACK 'OINTER , Ril 
, ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t •• • •••• •••••• 

Tsn11 MOV 
JSR 

NOP 

'STACKJ,Re tStT U~ T~E STACK ~OINTE~ pc, PUSHR iPut THE DATA ON THE STACK 

F'MUI,.... RI 

r8636111 01~167 11777, 172226 11; 
f,6366 010e67 172224 

MOV 
MOV 
eM' 
BEC 
HI.T 

.'PS, ,paw 
RI, s~p 
SHU!..PS. "Sill 

~$AV£ 'ROCtS$O~ STATUS 
;SAVE THt ~TACM POtNTtR 
JCHtCK THE PRO~ESSOR ,TATUS 
iefltANC~ t, Of( 

'06312 026167 172252 172214 
U641210 2181401 
U641212 1040"0 

,0'41214 10'761 1122134 
2064121 100423 

r06412 1312167 010~10 172250 
f06420 026167 172244 1721721 
U6426 00140l, 
U6430 10400111 

2216432 026767 172214 172150 
U6440 "01401 
U6442 U1401!l21 

~06444 026767 1122"4 172140 
Ul6452 0211401 
1?06454 10421021 

1?~ ....... ~6 , .. :1 

TSTB 
8MI 

MOV 
CMP 
BEQ 
"'loT 

CM" 
BEQ 
HLT 

eMP 
BEQ 
HI.T 

BR 

••• 
SPSW 
2$ 

'ST ACK4, SA VSTK 
SAVSTK, SiP 
,.4 

SHUI.1, ANSi 
,.4 

SMUI..2, ANS2 
.... 4 

35 r" 
\~-) 

;PSW NOT EQUA~ TO SMU~PS 

iC~ECK FOR ERROR 
leRANc~ t' ERROR 

'SAVE PRoPtR S!ACK ADDRESS ro~ TYPING 
'C~ECK THE STACK POINTER 
'BIUNC~ If' OK . 
,S'ACK POINTER NOT EQUAl.. TO ,STACK4 

IC~EeK THE ANSWER 
,BIUNC\.f U' OK 
JI..EFT HA!.F 0' ANSWER WRONG 

iCWECK THE ANSWER 
iB~ANC~ IF OK 
iR1GHT HALf or ANSWER WRONQ 



-
MAINDEC.11-DSKE8wA KE11f CPOP·11 flS) EXERCISER. 
OBKES •• Pll TEST 17; EXERCISE rMU~ R~ 

1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1389 
1381 
138a 
1383 
1384 
13S' 
13S~ 
1387 
1388 
1389 
1399 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
14"" 
1401 
1402 
1403 
1404 
140' 
1406 
1407 
140e 
14e19 
1410 
1411 
1412 

l'a6460 
U6466 
U6474 
l'i!l6476 

'2'65013 
U65e6 
U65H! 

U6512 
f21652t11 
206522 

206524 
2t/I6532 
U'6534 

U6536 
U6544 
U6546 

U655t11 
U6556 
U6560 

U6562 
n6570 
U6512 

U6S74 
206600 

106602 

U661!l4 
Ul6610 

U6614 
~f/l6616 

1:'06620 
U6626 
U6632 
U6640 
U6642 

012767 
026767 
00141'l1 
1ZJ41!l"0 

022767 
0014211 
104000 

026767 
001401 
1214000 

026167 
"01401 
U40"2I 

026767 
""1401 
Ul40"0 

026767 
091401 
Ul421"0 

026767 
"fJ140~ 
1040021 

012716 
00"002 

U'44~flJ 

012701 
004767 

:;l021240 
075031 

013761 
0121167 
026767 
0131401 
Ul4000 

172140 

172074 

177776 
171764 
172022 

• 
172202 2$: 
172122 

172072 

172062 

172052 

172042 

ln022 

MOV 
CMP 
BEQ 
H\.T 

CMP 
SEQ 
MI.T 

CMP 
BEQ 
HI.T 

eMP 
BEQ 
HI.T 

CMf' 
8EQ 
IoII.T 

CM' 
8EQ 
"'loT 

eMf' 
SEQ 
HLoT 

MQV 
RTf 

JS: SCQPE 

#STACKeJ,SAVSTK 
SAVSTK, $SP 
,.4 

#~s, 
, .. STKl 

SMULER, STI(2 
,.4 

RAND,e, 5TI(3 
,+' 

RANO,D, S11(4 ,.' 
RAND,A, STI<5 
,.4 

RAND,S, 5TI<6 
,.4 

,SAVE STACK ADDRESS rOR TypING 
,CHECK THE STACK POI~TER 
,8RA'JCIoI If' OK 
,STACK POINTER fOULED UP 

iCIoiECK THE RTI ADDRESS ON THE STACK 
.B~ANCIol If' OK 
J~TI AODRESS NOT EQUAL TO '15 

.CHECK THE PSW ON THe STAC~ 
jBFUNCH IF' 01( 
tRT. PSW NOT EQUAL TO 20e 

iCHE~K THE DATA ON THE STACK 
"BRANCH IF' OK 
is'K3 NOT EQUAl. TO RAND.e 

,CWECK THE DATA ON THE STACK 
"BRANC'" If' OK 
,S'K4 NOT EQUAl. TO RANO.D 

je~ECK THE DATA ON THE STACK 
'SRANCH H' OK 
,$'K5 NOT EQU.1. TO RAND •• 

iC~ECK THE DATA ON THE STAOK 
iBRANCH H' OK 
is'K6 NOT ~QUA~ TO RAND •• 

iR£S£T THE STACK 
iAE~TORE'HE STATUS (T.B!T) 

10*000.* ••••••••••••• 0.* ••• 0 ••••••• *.* •••••••••••••••••••••••••••••••••• 
,TEST 20' EXERCISE POIV (PDPwi1 P~OATtNG DlvtDE lNSTRUCT!ON) 
f RAND.A,RANO.B I RANO.C,RANO,D ~ ANS1,4NS2 
, STACK POINTER ~ R~ 
I •• o •• * ••••••• ** •••••• ** •••••••••••• y ••••••• *~.· .. * •• * •••••••• *** ••••••• 
TST201 MOV 

17l,766 1$1 

171754 

JSR 

MOV 
MOV 
CMF' 
8EO 
H\,.T 

#STACK0,R~ 
pc, PUSHR 

"PS / $PSW 
R1, SSP 
$OIVPS, SP5W 
,+4 

is£J JP THE STACI( POINTER 
iPUT THE DATA ON T~E STACK 

,r\.OAT!NG OIVIDE ON THE Rl STAOK 

,SAVE PROCESSOR STATUS 
,SAVE THE STACK POINTER 
iCHECK THE PROCESSOR STATUS 
J B ~ II 'J C 101 I F' 0 K 
,P5W NOT EQUA~ TO SDIVPS 



MAINOEC-Sl-0BKEB-A KE11f (POP-l1 rlS) EXERCISER, MACY1~.62e 22.AUG.72 11,40 ~AG[ 30 
08K[BA.P11 TEST 2f: EXERCISE POIV Rl 

1413 206644 1~'767 171744 
1414 206650 1~0423 
1415 
1416 ~06652 c12767 ~00610 172010 
1417 ~06660 026767 172004 171730 
1418 ~06666 301401 
1419 ~~6670 104000 
1420 
1421 206672 ~26767 111764 111710 
1422 ~06700 001401 
1423 t06702 104000 
1424 
142' 206704 026767 171754 171700 
1426 206712 001401 
1427 206714 104001 
142e 
1429 r06716 0004'1 
143' 
1431 r06720 012767 00a604 11t742 2$: 
1432 206726 026767 1117 36 171662 
143~ t06734 001401 
1434 206736 104001 
143' 
1436 ~06740 022767 006621 171632 
1437 ,06746 001401 
143e !06750 104000 
1439 
1440 206752 026767 171710 111622 
1441 206760 001401 
1442 206762 104001 
1443 
1444 206764 026767 111634 171612 
1445 206772 001401 
1446 206774 104000 
1447 
1448 e06776 0i6767 171624 171602 
1449 207004 001401 
1450 e07006 104000 
1451 
1452 207010 026767 171604 171572 
1453 207016 301401 
1454 207020 104000 
1455 
1456 ,07022 026767 171574 171562 
1457 e07030 001401 
1458 ¢07032 104000 
1459 
1460 f07034 012714 0070 42 
1461 207040 000002 
1462 
1463 '0'042 104400 3$: 
1464 

o 

TSTB 
BMI 

MOV 
eMF' 
BEQ 
HI.T 

eMP 
BEQ 
HI.T 

CM'" 
BEQ 
HI.T 

BR 

MOV 
eM" 
BEQ 
HI.T 

OMP 
SEQ 
HLT 

CM" 
BF;Q 
!-fL,T 

eMp 
SEQ 
HL,'r 

OM" 
stQ 
lolL,' 

OMP 
BEQ 
HL,T 

OMP 
BEQ 
HI.T 

MOV 
RTl 

SCOPE 

$PSW 
25 

#STACK4,SAVSTK 
SAVSTK, $SP 
,.4 

SOIVl. AN$1 
,+4 

SOJV2, ANS2 
,.4 

35 

*$TAOK0,SAVSTI< 
SAVSTK, UP 
,.4 

'n, 511<1 
,+4 

SOlVER, STI(2 
,+4 

RANO.A, 51'1<5 
,.4 

RANo.e. Srl(6 
, .. 

,~WEeK rOR ERROR 
,8RANCH IP ERROR 

,SAvr PROPER STACK ADDRESS FOR TYPING 
iCHECK THE STACK POINTER 
.BRANCH IF' OK 
is?ACK POINTER NOT EQUAL TO #S'rACK4 

,OHECK THE ANSWER 
.BRANCH 1,. OK 
iLE'T HAL,F or ANSWER WRONG 

;C~ECI( THE ANSWER 
,BIUNCIoI 1 r OK 
,R1GIoIT HALf Of ANSWER WRONC 

iSAV[ STAeK AOORESS rOR TYPING 
iQWECK THE STACK POINTER 
'BlltANCW I' OK 
IS'ACK POINTER rOULED UP 

iCW~CK THE RTI ADD~ES$ ON THE STACK 
(BIltAN!;H U' 01< 
,R'I ADDRE'S NOT EQUAL, TO 'is 
iCWECK THE PSW ON THE STACK 
iBIitANCIoI l' OK 
'Rtl PSW N~T EQUA~ to !Bf 

iC~~CK THE DATA ON THt STACK 
'BRANCH " 01< 
is'K3 NOT EQUA~ TO RANO,C 

;e~EeK THt DATA ON THt STACK 
iBIUNCH J, OK 
is'K4 NOT eQUAL, TO RANO~e 

'Q~ECK THE OATA ON THE STACK 
IIt"ANCIol If' OK 
tS'K5 NOT eQUAL, TO RANP~A 

.OHECK THt OATA ON THE STAOK 
iB"ANCH l' OK 
iSTK6 NOT eQUAL TO RAND,S 

iRESt' THE STACK 
;RESTORE THE STATUS ('.StT) 

o 



,., 
"'\.'--',!-"'" 

MAINO£C.11.0BKES.A KE11F (PDP-l1 flS) EXERCISER, 
DBKEBA.P'l TEST 211 EXERCISE rADD R2 

1465 
1466 
1467 
1466 
1469 
147!/J 
1471 
1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
146e 
1481 
1482 
148a 
1484 
146' 
1486 
1481 
1488 
1489 
149PJ 
1491 
1492 
149~ 
1494. 
149' 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1'03 
15214 
1'''' 
1'06 
151217 
1508 
1~H'9 
1511i'J 
151l 
1512 
1513 
1514 
1515 
1516 
1517 
1516 

U7060 
rPJ71l'166 
U7072 
Ul1l1l&l 
U7u!2 

U7112 
U'712e 
U7126 
U7130 

U7132 
U1140 
U7142 

101144 
U7152 
1r1l'l1154 

U7160 
207166 
U7174 
U7176 

U7200 
U7206 
~07210 

U7212 
U7220 
U7222 

U7224 
207232 
U7234 

;'12702 
121"4767 

013767 
0111267 
026767 
"iI1401 
11/J4000 

U5767 
lIHH2~ 

012767 
026161 
081U1 
U4n., 

026767 
0f!11401 
U40"iI 

12126767 
0f!1141111 
12140021 

012767 
026767 
""1401 
104PJ00 

"22767 
0i11401 
104!/J00 

026767 
021140:1, 
1"4£1"" 
026767 
001401 
1214000 

I •• ••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••• ITEST 211 EXERCISE fADD (POP.l1 r~OATING ADO INSTRUCTION) 
RA~D,A,RANQ,B • RANO,C,RANO.O • ANS1,ANS2 

J STACK POINTER! R2 , ................................................•.................•..•. 
3"0604 
"04524 

T$T211 MOV 

1777 76 171526 1$1 
171524 
111532 1 n514 

11I0i/610 1 n.S50 
la5~4 ,.71470 

JSR 

MOV 
MOV 
CMP 
SEQ 
HLT 

TSTB 
8MI 

MOV 
CM'" 
BEQ 
'"'loT 

eMP 
SEQ 
HL.T 

#STACI(0,R2 
PC, PUSHR 

R2 

-,ps, SPSW 
R2, SSP 
54DDPS, $PSW 
,+" 

SPSW 
2S 

*STACK4,SAVSTK 
SAVSTK. S$P ,.' 
UD01. ANU ,." 

BR 3$ 

00!IJ604 17~5~2 2$1 
11147~ 11:1.422 

MOV 
CM" 
BEQ 
liLT 

eMf.' 
BEQ 
HLT 

CMP 
SEQ 
1011..'1' 

#STACK0,SAVS'I'I( 
SAVSTK, UP 
, .. 

STl<l 

UDDER, 5'1'1(2 
tlU 

RAND,C, 5TI(3 
,"'4 

.SET UP T~E STACK poINTER 
,PUT THE DATA ON THE STACK 

,F~OATtNG ADD ON THE R2 STACK 

iSAvr PROCESSOR STATUS 
~SAV£ 'HE STACK POINTER 
,CRECI( THE PROCESSOR STATUS 
.BRANCH IF OK 
iPSW NOT EQUA~ TO $AoDPS 

,CRECK rOR ERROR 
"BRANCH If' ERROR 

iSlVE PROPtR STACK ADDRESS FOR TYPING 
iC~ECK THE STACK POINT~R 
iBRANCH I' OK -
.S'ACK POINTER NOT EQU4~ TO 'STACK4 

iC~ECK THE ANSWER 
iBRANCIoi IF' OK 
il..fFT HALf' OF ANSWER WRONG 

iCWECK THE AN$~ER 
iB~ANCH H' OK 
IRtG~T HA~r or ANSWER WRONG 

is'V~ STACK ADDRESS fOR TY~ING 
,CWECK THE STACK POINTER 
18JlM,IC~ IF' OK -
IS'ACK POINTER fOULED UP 

,CHECK THE RTI AODRESS ON THE STACK 
IBRANC~ If OK 
jR'1 ADDRESS NOT EQUAL TO _1$ 

,CHECK THE PSW ON THE STACI< 
iBRANCH IF' OK 
iRTl PSW NOT EQUAL TO 20~ 

,CHECK THE DATA ON THE STACK 
,BRANCH IF' OK 
;SfK3 NOT EQUA~ TO RANO~C 



MAINDEC-11-DBI(ES-A KEtlF (PDPel1 rls) EXERC1SER, MACY1l.621 22eAUG.72 ll,4Z PAGE 3a 
OSKEBA.P11 TEST 21; EXERCISE FAOD Ri 

1519 
15221 
1521 
1522 
152a 
1524 
1525 
1526 
1527 
1528 
1529 
1530 
1531 
1532 
1533 
1'34 
1535 
1536 
1531 
1538 
1539 
1540 
1'41 
1542 
1'4:5 
1544 
1545 
1!H6 
1547 
1548 
1549 
1550 
15'1 
1552 
U5a 
1554 
1555 
1556 
1551 
1558 
1559 
15621 
1561 
1562 
1563 
1564 
1'65 
1566 
1567 
1568 
1569 
15721 
1571 
1572 

207236 3~6767 171364 171342 
U724'1 "01401 
~'P24/i u.":'.,, 

20725~ 026767 171344 171332 
20725fl 0014~1 
2072621 1040;)0 

e07262 026767 171334 171322 
U727el 001431 
U7272' U4U0 

~01274 012716 "01302 
U73k!!0 "iHHHJ2 

U7302 10 .... "8 

te13~4 ~121Z~ ~0060. 
f01310 00.,6, 014264 

U1J14 000240 
U1316 1:l75013 

3$: 

CMF' 
StQ 
HL.T 

CMP 
BEl) 
HI.T 

MOV 
RTI 

SCOPE 

RANDID, Srl(4 
,.4 

RAND,A, 5TI(5 
,.4 

RAND,B, STI(6 ,." 
(SP' 

IC~EeK THE DATA ON THE STAeK 
IBRANCIof IF' OK 
isrK4 NOT tQUAL, TO RANO,O 

IC~EeK THE DATA ON THE STACK 
IBRANCIOf IF OK 
,S'K5 NOT tQUAL, TO RAND,A 

iC~ECK THE DATA ON THE STACK 
I BlIt ANelo! SF' OK 
,$'K6 NOT ~QUAI. TO RANO.S 

JRESET THE STAQK 
tRfSTO~E THE STATUS (,.atTt 

I····················································· •.......•.......•. ITEST 22. EXERCISE PSUB (PDP.l1 PLOATING SUS1RACT !NSTRUCTI0N) 
, ~ANO,A,RANO,B • R4~D.e,RANOtO I AN$1,ANS2 
I STACK POINTER , R~ 
J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••• 

TST22. MOV 
oJSR 

'STACKi:l,R3 15ET UP TWi STACK POINTER 
PC. PUSHR i,ur THE OATA ON TIOfE STACK 

NOP 
rsus+ R~ 

r01320 013167 111776 ~1~266 lSI 
f01326 01"~61 111264 

MOV 
MOV 
CMP 
BEQ 
HI.T 

"PS, S'IW 
RI, S$' nusps, SPSW 

ir~oATtNG 'UBT~ACT ON THE ~3 ,TAeK 

'SAVE PROeCS$O~ STATUS 
iJAVf 'HE ,TiCM PO!N't~ 
,OHECK TH£ PRO~ESSOR STATUI e01332 026167 11~302 111254 

U1340 001401 
201342 U4030 

~"'344 1"'761 111244 
U1350 1I!J11J"2~ 

,01352 012761 00"~10 171310 
fil7360 ~26767 111304 171238 
U7366 001401 
U73'0 10401:lil 

~07372 026761 111244 171210 
207400 001401 
V07402 10UH/J0 

~"'404 026767 171234 171200 
U7412 el01401 
U7414 11a4000 

U7416 2HH1I451 o 

TSTS 
8MI 

MOV 
CMf' 
SEQ 
HL,T 

CM~ 

SEQ 
HI.T 

CMP 
SEQ 
HL,T 

SR 

,.' 
SP$W 
2$ 

#nACK4,SAVSTK 
SAVSTK. SSP 
,*. 

SSUB1, ANS1 
,*4t 

SSUB2, ANS2 
,.4 

35 

~~. 
\, ) 

'eUNCIoI I' 01( 
i'SW NOT tQUA~ TO ,sua,s 

,e~ECK FOR ERRDR 
iaRANCIoI If' [RROR 

J$AVE PROPER $TACK ADDRESS 'OR TY'INC 
,C~ECK THE STAeK POINTtR 
.SPUNCH If' OK 
,STACK POINTER NOT EQUAL TO .STACK_ 

iC~[CK THE ANSWER 
.BRANCIoI IF OK 
'L[fT ~ALr Of ANSWER WRONG 

iC~ECK THE ANSWER 
.$RANCH lr OK 
iRIG"" HAL' OF ANSWER WRONC 

C·"" ..... ~ 



I1AINOEC"U .. OBKEB.A KEUf (POP.U 'IS) EXERClStR. MACyu.,62e 22dUG.72 11,421 'AGE ·33 
OBK(BA.Pll TEST 22; EXERCISE rSUB R3 

1573 r07420 012767 ~m26~4 111242 
1574 r87426 026767 171236 171162 
1575 rZ 7434 ~2114el 
1576 r07436 12142100 
1~77 
1578 fe7440 022767 0073221 171132 
1579 r2l7446 ~e1401 
1580 e·iJ7450 U" 'Hl 21 
1581 
1582 2217452 026767 1711721 171122 
1583 ti746e 0211401 
1584 r07462 12142100 
1585 
1586 r07464 026767 171134 171112 
1567 2217412 0014211 
1588 f07474 1214021' 
1589 
1590 r2l7476 026767 171124 1711212 
1591 U7504 0211421, 
1592 r075fi'l6 1214212121 
1593 
1594 re7510 026767 111104 171072 
159, re7516 0014211 
1596 re752e 1e4eee 
1597 
1598 r2l7522 026767 111074 1712162 
1599 rl7530 210148, 
16210 U7532 Ui4e", 
161lJ1, 
16212 207534 012716 02115 42 
1te3 £07540 021211212 
1604 
160' .,1542 10442121 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 e01544 012704 e0S604 
161' 2~755e 004761 004024 
1616 
1617 fe?554 000240 
1618 e07556 075024 
1619 
1620 ~07560 01~767 117776 171026 
1621 e01566 010467 171024 
1622 t07S72 026167 171052 171014 
1623 e07600 001401 
1624 e07602 104000 
162' 
1626 207604 105767 111004 

25: MOV 
eMF' 
SEQ 
H\"T 

CMP 
BEQ 
H\"T 

CI1P 
8EQ 
H\"T 

CMP 
SEQ 
foIl,.T 

CM!' 
BE;C! 
IoIl.,T 

CMP 
BtQ 
HI.T 

eM' 
SEQ 
loll.' 
MOV 
AU 

3$1 SCOPE 

*STACK0,SAVSTK 
SAVSTK, $$1' 
,+4 

STl(l 

nUBER, STI(2 
,.4 

RANDIC, STI<3 
,-' 
RAND.D. STI(4 ,." 
RANO,A, STI(5 ,.' 
RAND,S, 51'1<6 
,u 

ns, (,I') 

,SAvr STACK AO~RESS POR TYPING 
'C~ECK THE STACK POINTER 
,B~ANCH S' OK 
iSTACK POINTER fOULED UP 

JC~ECK THE RTI ADDRESS ON THt STACK 
,aRANCH IF' OK 
,RT, AODRESS NaT EQUAL TO *lS 

iCNECK TH~ PSW ON THE STACK 
JBRANQH IP OK 
JRT~ PSW NOT [QUAI. TO ase 

JC~ECK THE DATA ON THE STACK 
,BRANCH lP OK 
jS'K3 NOT ~QUA~ TO RANole 

iC~ECK THE OATA ON THE stACK 
iSllUNCIoI I' OK 
is'K4 NOT eQUAl. TO RANO,O 

iCHECK THE DATA ON THE stACK 
i!ilIitANCIoI I' 01< 
i$'K5 NOT ~QUA~ TO R.N~~A 

iC~~CKTHt OAT. ON t~t STACK 
iBRANC~ I' 01(' 
is'K6 NOT rQu.~ to R'NO~9 

iRESfT THE STAeK 
iRliTOR[ tWE'tATUS (TiBtT) 

I·.··.···.···························~················, ..•••..•.•.•...•. ,TEST 2~1 EXERCISE rMU\" CPOP~'l 'LOATING MULTIPLY tNSTRUCTION) 
, RANO,.,RANO,B • RANO~C.RANO,O ~ AN$l,ANSa 
I STACK POINTER , R4 
, •••••••••••••••••••••••••••••••••• ~~*~ ••••••••••••••••••••••••••••••••• 

lST2S i MOV 
JSR 

NOP 

#STACK~.R4 IStT ~p THE STACK ~O!N'ER 
PC, PVSHR ,PUT T~E DATA ~N THE STACK 

f'MUL.+ R4 ir~oATtNG MUL.TIPLY ON THE R4 STACK 

iSAVE PROCESSOR STATUS HOV 
MOV 
CMP 
SEQ 
f.!1,.'T 

TSTB 

UPS, SPSW 
R4, sSP 
SMUL.PS, $PSW 
, .. 
$PSw 

iSAVE THE STACK POINTER 
ICHECK THE PROCESSOR STATUS 
lBRANCIol IF' OK 
,PSW NOT [QUAL TO SMUL.PS 

.CHECK f'OR ERROR 



1627 
1628 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
165' 
1656 
1651 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
166' 
1666 
1667 
1668 
1669 
16721 
1671 
1672 
1673 
1674 
1675 
1676 
1677 

207610 U2423 

~07612 212767 000610 171050 
207620 226767 171~44 170770 
U7626 0U401 
U7630 1041'00 

207632 026767 111014 170750 
U1640 001401 
V07642 1040"'" 

207644 026767 171004 1707421 
U7652 001401 
U)1654 U4S.,. 

U7651~ 0S9451 

20766' 012767 000604 17121212 2$1 
107666 026767 170776 170722 
U767'4 011401 
U767~~ U4U8 

e0770B 022161 ~8756" 1721612 
U771/!i) "01401 
U77U U4S0" 

207712 026767 178740 170662 
U772e fII1ll14211 
281722 104""" 

207724 2126767 170674 170652 
U773~! 011401 
U773~1 1£148(118 

e0773~ 026767 170664 170642 
U'17H 0114211 
U'1746, 10400. 

f0775~ 026767 1706 4 4 170632 
U1756 0111401 
U1760 U4000 

207762 026767 1721634 170622 
t07770 0014211 
U7772 10411100 

~07774 012716 010002 
UfZl0kH' 0n0212 

U00fZ1Z 104400 3$: 

B~! 

MOV 
CMP 
BEQ 
HI"T 

CMP 
BEQ 
HI.T 

CMP 
BEQ 
HI.T 

BR 

MOV 
CMII 
BEQ 
1011.' 

CM' 
BEQ 
1011.' 

eMF' 
BEQ 
HI.' 

eMF' 
BtQ 
1011.' 

CMII 
BEQ 
HLT 

CM' 
BEQ 
lolL" 

CMP 
BEQ 
HLT 

MOV 
RTI 

SCOPE 

2$ 

#5HCK4, SAVSTK 
SAVSTK, $$11 
, .. 
SMUl"l, ANSi 
,+" 

SMUI,,2, ANS2 ,." 
35 

1ST ACKe, SAVSTK 
SAVSTK, S$' ,." 
'1S, 5TI<1 ,." 

RAND.D, STI(4 
, .. 
RAND.A, STI(' 
,+4 

RAND,e, STI(6 
,.4 

#3$, (513) 

,BRANCH l' ERROR 

iSAvr PROPER STACK ADDRESS FOR TYPING 
'C~ECK THE STAtK POINTER 
J BIUNCIol I r OK 
iSTACK POINTER NOT EQUAL TO #S'ACK4 

'C~ECK THE AN~WER 
ilJRANCH J' OK 
.LEfT HAl,,' or ANSWER WRONG 

'C~ECK THE ANSWER 
it,HUNCH H' 01( 
,RIGHT HALF 0' ANSWER WRON~ 

,SAVE STACK AOORESS rOR TYPING 
iC~EeK THE STA~K POINTER 
iBRANCH I' 01< 
,STACK POINTER FOULED UP 

iC~EeK THt RTI ADDRESS ON THE STACK 
iIllIUNC~ " OK 
jR'l ADORE~S NOT EQUAL TO '11 

iCHECK THE PSW ON THE STACK 
iSRANCIoI IF' OK 
,R'l PSW NOT EQUAL TO "! 
iC~EeK THE DATA ON THE STACK 
,SRANCH " OK 
is'K3 NOT tQUA~ TO RAND,C 

,CHECK THE OAT. ON THE STACK 
iBI'tANCiol " OK 
,5'K4 NOT [QUAL TO RAND~O 

JC~ECK THE DATA ON THE STAeK 
iSRANCIol H' OK 
i5'K5 NOT EQUAL TO RAND,A 

.CHECK THE DATA ON THE STACK 
,BRANC;~ H' OK 
,STK6 NOT EQUAl. TO RANO,e 

,RESET THE STA~K 
.RfSTO~E 'HE STATUS (T.BIT. 

o 



o 
MAINOEC.l~.OBKEB.A KE~.r (POP.ll flS) EXERClseR. 
OBK£BA.Pt~ TEST 24; EXERCISE rOIV R, 

1678 
1679 
168., 
1681 
1662 
1683 
1684 
1685 
1686 
1687 
1668 
1689 
169'" 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
170" 
1701 
1702 
1703 
1704 
170' 
17"'6 
17~7 
170e 
1'1.,9 
1710 
1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 

21"020 
U",,26 
Ul2l032 
UI!040 
2 ""042 

01270~ 
el04767 

OZQI24" 
075035 

013767 
0U567 
026767 
011114 ~1 
U4000 

U0044 Ul5167 
I!U050 _ 100H~ 

U0,,52 
U0f/J6fIJ 
Urll066 
UrIIQPI!l 

U0,"2 

~Ull'''''' U0102 

UlU04 
UI2I112 
I!Ul114 

~UJ12" 
U0126 
210134 
UIU36 

1l'j,11!l411l 
[111H46 
U0150 

UliJ152 
[1:\,016" 
U0162 

,,10164 
1'101 1 2 
~Ul74 

312767 
026767 
""1401 
104f/JU 

026767 
0fU401 
11114""" 

eJ26767 
"fU401 
UJ400" 

012767 
026767 
081401 
UJ4Uf/J 

022767 
001401 
11214"00 

1'126767 
001401 
Ul4000 

026767 
,}01401 
11/l4001/J 

177776 170566 
110564 
17062a 170554 

110544 

000610 17~6U1 
Hf/J604 17flJ53f/J 

110564 170510 

170554 1'1050f/J 

00~604 170!)42 
l1PJ5 3 l> 110462 

1705H3 170422 

170434 1721412 

,.* •• ** ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IT(ST 241 EXERCISE rOlv fPOPwl1 rLOATING DIVIDE INSTRUCTION) 
I RAND,A,RANO,B I RAND.C.RANO,O a ANS1,ANS2 
; STACK POlNTER ! R5 
J.o •••• oo ••••••••••••••••••••••••••••••••••• •••••• •• •• •••••••••••••••••• 

T5T24, MOV #$TAeK",R~ 
JSR PC, PVSHR 

NOP 
ron. R5 

MOV 
MOV 
eMP 
SEQ 
IoII.T 

TSTB 
8MI 

MOV 
CMF' 
BEG! 
IoII.T 

CMf:' 
BEQ 
Hl.T 

CMP 
BEQ 
HL,T 

UPS, SPSW 
R5, SSP 
SDIVPS. SPSW 
.+4 

iPSW 
25 

*STACK4, SAVSTK 
SAVSTK, SS,. 
,.4 

SOIV1. AN51 
,.4 

$01V2, ANS2 
, .. 
#STACI<~,SAVSTI( 
SAVSTK, $5' 
,.4 

S11<1 

$OIVER. 5TI(2 
,.4 

RAND.e. STI(3 
,.4 

,seT UP THE STACK POINTER 
iPUT THE OATA ON THE STACK 

iFLOATtNG OlVIDE ON THE R5 STACK 

.$AVr PROCESSOR STATUS 
iSAVE THE STACK POINTER 
tCH~CK THE PROCESSOR STAtus 
'BRANCH tF OK 
,PSW NOT EQUA~ TO SDIVPS 

.CHECK fOR ERROR 
iBRANCH " ERROR 

,SAVE PRopeR STACK AODRESS roR TYPINC 
ic~~eK THE STA¢K POINTER 
'BRANCH J, 01< 
,stACK PO'NTER NOT EQUAL TO 'STACK4 

Je~E.CK THE ANSWER 
,BRANCH If' OK 
i~tFT HAL' or ANSWER WRONG 

jQ~teK THE AN~WER 
181UNCH I f' OK 
.RIGHT HALF or ANiW[R WRONG 

iSlVE STACK AOQRESS FOR TYPING 
.CHECK THE STAOK POINTER 
iB"ANC~ if' OK 
,S'ACK POINTER fOU~EO UP 

iC~ECK THE RTI AOORESS ON TH£ STAOK 
,BIUNCH if' OK 
iR'1 AODR[SS NOT EQUAL TO #1$ 

'C~ECK THE PSW ON THE STACK 
,BRANCI-I t f OK 
,RTI PSW NQT EQUAL TO 2"0 

,CHECK THE DATA ON THE STAeK 
J 9RA"lC!ol I F' OK 
,S'K3 ~OT EQUAL TO RAND.e 



1732 
1733 
1734 
1735 
1736 
1737 
ine 
1739 
174111 
1741 
1742 
1743 
1744 
174' 
1746 
1747 
1748 
1749 
1751/1 
1751 
1752' 
175~ 
1754 
175, 
1756 
1757 
1758 
1759 
1761/1 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1?7Q1 
1771 
1772 
1773 
1774 
1775 
1716 
1777 
1778 
1779 
1780 
1781 
1762 
1783 
1784 
1785 

?lt17~ 026767 1721424 1704~2 
U020~1 00l4~1 
? 102061 104001/1 

~1~210 026767 110404 170372 
U2I2HI 0014Z1 
" 1022f! 10<4020 

110222 026767 170374 170362 
UEl23tIJ 01111401 
r10232 1041/1130 

r10234 012716 010242 
IU241/1 0000"'2 

UfJ242 104401/1 

f10244 01270. 0111111604 
rle25" 30.767 003324 

U0254 0U24Q1 
H825, 0"i"'6 

35: 

OMP 
BEQ 
IoI~T 

eMF' 
BEQ 
HL.T 

eMP 
BEQ 
lolL" 

MOV 
RTS 

SCOPE 

RAND,D, STI(4 

I·" 
RAND,A, 5TI(5 
,+4 

RAND,e, 5TI<6 
,.4 

ns, 

ICWECK THE OATA ON THE STACK 
i8.UNCW IF' 01( 
,STK4 NOT EQUAL TO RAND,D 

,C~ECK THE DATA ON T~E STACK 
iBRANCIoI IF' 01( 
iSTK5 NOT EQUAL TO RAND,. 

JC~ECK THE OATl ON THE STACK 
j81UNCiol H' 01( 
;S'K6 NOT EQUAL TO RANO,e 

tRESET THE STAeK 
iR(STORE 'HE "STATUS (T~BITI 

, .....................•..•..•........•........•......•....•...•.•.•...•• 
'TEST 251 EX£RCISE rADO tPOP.l1 rL,OATING ADO INSTRUCTIoN) 
, RANO,A,RAND,a • RAND,C,RAND.O • AN$l,ANS2 
I STACK POINTER ~ SF' , ....•....................•.......•.....•.•.......•.....•.....•.•••.•.•. 
TST25, MOV 

.JSR 
'STACKe,sp is!T UP TH~ $TACK POINTER 
pc, PUSHR JPUT THt DATA ON THE STACK 

t1126111 013767 11777~ 170326 1$: 
r10266 01111667 11832. 
f10272 026767 170332 170314 
UfJ311l0 001401 

MOV 
MOV 
eMP 
BtQ 
HLT 

"1'5, SPSW 
SP, S$P 
UDOPS, SPSW 
, .. 

'PL~OA Tt NG ADO O'N TitlE SP STAC"K 

iS~V£ 'RoCtSSOR STATUS 
iS1V£ '~t ~TA~K POINTt­
;QRECK THE PROCESSOR STA'UI 

UI!I3 III 2 1140"'0 

r10311l4 11115767 110304 
U1ll310 10111424 

f10312 012761 0""~1111 17035111 
f10320 026767 1703 44 17027Q1 
U0326 "0141111 
U0331/1 1040"21 

f10332 026767 170274 17025111 
UQJ340 02114211 
U0342 11/1 4 i'J 00 

~10344 0a6767 1121264 170~40 
U~352 001401 
fl,1Z!354 1040""21 

~124646 

0210451 

TSTB 
BMI 

MOV 
CI'4P 
BEQ 
HL,T 

CMP 
BEQ 
IoILT 

eMF' 
BEQ 
IoILT 

eMF' 
SR 

SP$W 
25 

*STACK4, SAVSTK 
SAVSTK, SSP I·· 
SADD1. ANSi 
,+4 

UDD2, AN'2 
,.4 

iIUtANC:H I' OK 
iPSW NOT fQUA~ TO $AOOPS 

iC~ECK rOR ERROR 
,BRANCH l' ERROR 

iSlvr PROPtR STACK ADDRESS POR TYPING 
.CHECK THE STAtK POINTER 
'BRANCH t' OK . 
,S'ACK POINTER NOT EQU'~ TO ,STACK. 

iCHECK THt ANSWER 
I BFUNC,", I r OK 
J~~rT HA~r or ANSWER WRONG 

,CHECK THE ANSWER 
;BR,ANCIol If' 01( 
,RIGHT HA~' or ANSWER WRONG 

IR(STORE THE STACK 

o 



~ 
.-"~~~-. 

MAINOEC·S1-0BKES.A KEl1F (PDP.l1 f15) EXERCIS~R. MACYU,62B 22.AUG.72 111 ~g PAGt ~7 

oaKES A • P11 TEST 251 EXERCISE PAOD SP 

1786 
1787 U0362 03,2767 002~0fil 17et30e 2S: MOV #STK1, SAVSTK ,SAVE PRO~~R STACK ADDRESS fOR TVP J NG 
1786 (1103721 026767 170274 170220 CM? SAVSTK, SSP IC~ECK THE STACK POINTER 
1789 "10376 001401 eEQ ,.4 'BRANCH I' 01< 
1790 U04"0 104£100 ·HI,.T I STACK PO 1 NTER fOULED UP 
1791 
1792 " 104212 022767 ~1026e 1721170 CM? #3,$, 5TI(1 'CioiECK THE RTl ADDRESS ON THE STACK 
1793 210410 001401 eEQ .*. 'BRANCH I' OK 
1794 U0412 U4r/!illQl HLT ,R"t AODRESS NOT EQUAL TO US 
179, 
1796 U0414 026767 17el216 170160 CM? UOOER, STI(2 .CHECK THE PSW ON THE SHet( 
1797 UI!l422 001431 SEQ , .. J iHUNCH I F' OK 
1798 U0424 1040021 MI.T ,RTt PSW NOT EQUAL TO ~00 

1799 
1800 U0426 1326767 170172 170150 CMF RANo.e. STI<3 .CHECK THE DATA ON Tloft SUCK 
18U Ul!l434 flIe14m1 SEQ ,." .BRANCIoI l' OK 
un UI!l436 U4Q!e" I<II..T i$tK3 NOT ~QUA~ TO RANt)', C 
1803 
1804 U1!I442J 026767 170162 17014Q! eMF' RAND,D, STK4 ,CHECK THE DATA ON TIofE SUCK 
180' UI1!446 0014211 SEQ ,+4 ,BRANCH H' OK 
1$06 U0452J 10400" HI".T ,STK4 NOT EQUAl. TO RANDID 
1.807 
lue Ulll452 026767 1701 4 2 S,10139 eM" RAND,A, STK5 iC:~EC:K Tioit DATA ON THE STACK 
18169 tU461 02114"1 8e;Q ••• I BfUNCIoI l' 01( 
1811 n8462 U4flHUI MI.'!' ,S'K5 NOT f:QUAI. TO RANI)'. A 
1811 
1812 UfIJ464 026767 1721132 170120 CMF' RAND,e, 5'1'1(6 JC~ECK THE DATA ON TIofE STAOK 
1813 UI!l472 01:l1401 SEQ , .. jBRANC:~ If' 01( 
1814 Ut1474 U4IH"21 MI.T is'K6 NOT e;aUAL TO RAND,S 
181' 
1816 UI!I476 012716 011"04 MCIV -:sI. CSII) iRESET THE STAOK 
1817 U0502 0"PJU2 RTZ ,RESTO~E 'ME ~TATUS (heITt 
1818 
1819 U0504 """'40, 3$1 scoPe: 
1$2" 
1821-
1622 I.*·············****·****·***·***··****·~*···*········ •. * .•.... ~* ••••••• 
1823 "EST 261 ExeRcISE F'SUB iPOP.l1 'L.OATING suaTRAC' !NSTRUOnON) 
1824 J RAND,A,RANO,B • RAND.C,RANO,D ~ AN~l,tNS~ 
1825 I STACK F'QINTER 9 Ril 
1826 , •• ** •••• ****.*******.*.*.*.* •• ***.*.t~ •• ~***.*.* ••••••••• OWOOO.* ••••••• 

1827 
1828 21111506 111127021 030604 iST261 MOV ;Ill $'I' ACK0, R0 JS~T u~ THE STACK POINTER 
1829 U0512 21"4767 00:$062 JSR PC, PljSHR ,PUT T~E OATA ON TNE STACK 
18321 
1831 Ulll516 00"240 NOP 
1832 ~1f1l520 07'010 F'SUB+ R0 Ir~OATrNG SUBTRACT ON THE R0 STACK 
1833 
1834 ~ UJ522 013761 177776 170064 1$: MOV lUI'S, $PSW ,SAVE ~ROCESSOR STATUS 
1835 2'1111530 010tr}67 170062 MOV Ria, $Sp iSAVE THE STACK POINTER 
1836 1'10534 026761 170100 1700'2 eMF' SSUBPS. $PSW IC~ECK THE PROCESSOR STATUS 
1837 2121542 02114eJl SEQ ,". IBRANCiol IF' OK 
1838 (',10544 1040"0 HI. T IPSW NOT EQUAl. TO SSUSPS 
1839 



184fJ 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
18511' 
1852, 
1852 
1853 
1854 
1855 
185~ 
1857 
1858 
1859 
18611' 
1861 
1862 
1863 
1864 
1865 
186. 
1867 
1868 
1869 
1871!J 
11511 
1812 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
188f) 
1883. 
1682 
1883 
1884 
1885 
lS86 
1887 
1886 
1889 
189" 
ld91 

:10546 ifJ5767 110042 
t!12'552 100423 

~1~554 ~12767 000610 170106 
710562 326761 173102 170fJ26 
U"'510 e014Z1 
U0572 Ul40210 

Pl.051. 0a6767 170042 170e~6 
'1060:2 081401 
2106'''' Ul4ue 

22,0606 026767 1'1!J032 167776 
~U6H 001401 
U0616 Ul4e"lIJ 

U062" 0fJ0451 

22,0622 3la767 000604 110040 2$1 
q10630 ~26767 170034 167760 
n1ll63~i 01U41lJ1 
f U64QJ U4fJ00 

r10642 02a767 02,0522 '67731 
U1l65!1 001401 
21'1652: 1041011 

21~654 026761 161766 167720 
U0662 IlJflJ14fJl 
'1"664 184000 

e~m666 026767 167732 16771e 
U067. 081.401 
U1l67, Ui4fJ021 

£10700 026767 167722 167701 
U1I7"'6 001401 
HPJ7le 1040"0 

f10712 ~~6767 16170i 16767, 
U0720 001401 
UQ!722 1"401210 

f10724 0~6767 1616 72 167660 
U0732 1210141211 
U0734 1f1J400 111 

q~0736 012716 010744 
210742 0£H"002 

210744 104400 3$; 

T$TB 
BMI 

MOV 
eM" 
SEQ 
HI.T 

CMF 
SEQ 
HI.' 

eMP 
BEQ 
HI.T 

SR 

MOV 
CMI' 
SEQ 
MI.T 

CM" 
etQ 
lolL.' 

CMI' 
SEQ 
HI.T 

CMII 
BtQ 
HI.T 

eM" 
BEQ 
MI.T 

eMF' 
SEQ 
HI.T 

CMF' 
BEQ 
HI.T 

MOV 
RTl 

SCOPE 

SPSW 
2$ 

#STACK4,SAVSTK 
SAYSTK, UP 
,+. 

S~UB1, ANS1 
, .. 
SSI,lB2, ANS2 
,+4 

35 

#STACKe,SAYSTK 
SAVsTK, UP 
, .. 
#1$, 5TI(1 
,+. 

nUBER, STI<2 
,+4 

RAND,e, STI<~ , .. 
RAND.D, STI(4 
,+. 

RAND,A, STI<' 
,.4 

RAND.S, Srl<6 , .. 
#3$, ($") 

(''I 
\c,_ _,:I 

JC~EC~ rOR ERROR 
i9RANCM l' ERROR 

iSAV£ PRopeR STACK AODRESS FOR TYPING 
.CWEeK THE STACK POl~T[R 
.B'UNC~ I' 01( -
JSTAeK POINTER NOT EQUAL TO #STACK4 

'C~ECK THE ANSWER 
iBRANtM 'f' OK 
,I.[FT HAL' or ANSWER WRONG 

ICMECK THE ANSWER 
.BRANCM l' OK 
iR!GHT HAL' or ANSWER WRONC 

,SAVE STACK ADDRESS rOR TypING 
iC~tCK THE STA~K POINTER 
,-BRAN~H l' OK 
is'ACK P01~TER rOUI.EO UP 

iC~ECK THE RTI ADDRESS ON 'HE STACK 
,aRANC.,. I' OK 
,R'I ADDRtSS NOT EQUAL TO 'IS 

iCN£CK THE PSW ON THE STACK 
,'eRAN'~ I,. 01< 
iR'l P$W NOT tQUAL TO 'JI 

iaWECK THE OAT. ON TME S'ACK 
i8RANC,", l' OK 
.5'K3 NOT tQUA~ TO RANole 

ia~ECK THE DATA ON THE STACK 
.elIUNCIoI " 01( 
is'K4 NOT ~QUA~ TO RANO~O 

,CRECK THE DATA ON THE STACK 
.8IUNCIoI l' OK 
iSTK5 NOT [QUAL TO RANO,A 

ICNECK THE DATA ON THE STACK 
'!JUNC,", t, 01( 
is'K6 NOT [QUA~ TO RANO.B 

iRESET THE STACK 
iR!STORE THE STATUS (T.BIT) 

o 



o 
MAINOEC-11-08KES-A KE11r (POP-II VIS) EXERCIS[R, 
09KE8A.PSl TtST 271 EXERCISE rMUL R1 

1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
19 ill 0 
1901 
1902 
1903 
1904 
19215 
1906 
19m? 
1908 
19119 
19111 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
19211' 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
194~ 
1943 
1944 
1945 

210746 012701 
Uil752 004761 

U1I!756. 00024", 
U07611' ~75021 

210762 
rU77e 
U1l77. 
UUl02 
U1I/JB4 

HUle6 
UUI12 

211014 
UUl22 
111213' 
U1r/J32 

111034 
12.12142 
UU44 

fl1046 
UUl54 
UU56 

r 112162 
nU7, 
UU7, 
~11100 

U1H'J2 
Ul110 
eU112 

Hil14 
U1122 
U1124 

U1126 
U1134 
U1136 

013767 
IlIU167 
026167 
"014131 
1I/J4000 

UJ5767 
U0423 

012767 
"26767 
01U4e11 
104000 

026767 
0i'l1401 
U41Z111JiJ 

026767 
1301401 
184008 

012767 
026761 
0I14r1l1 
104UIl 

022767 
0014211 
1&'40"" 

026767 
0211401 
1040"1IJ 

026767 
001401 
10400" 

3013604 
0Z2622 

171776 167624 
167622 
167651i1 16'612 

16'602 

00e610 167646 
U'76~2 167566 

167612 167546 

161602 167536 

00061214 167600 
167'74 167528 

010762 167470 

U7536 161460 

161472 167450 

, .....................•..............................•.................. 
,TEST 271 EXERCISE FMUL fPnp.l1 rLOATING MULTIPLV INSTRUCTION) 
1 RAND,A,RANO,8 • RA~D.C,RANOtD • ANS1,ANS2 
1 STACK POINTER • Ri , .. _ ................................................................... . 
TST27, MOV 

JSR 

1$: MOV 
MOV 
CMII 
BtQ 
lolL' 

TSTB 
8MI 

MCV 
eMP 
BEQ 
HI.T 

#STACK0, R~ pc, PUSHR 

'*PS. SPSW 
Rl, UP 
SMULPS, 5P,W , .. 
SPSW 
as 
UUCK4,SAVSTK 
SAVSTK, SSP 
,.4 

SMULa, AN$2 
,+. 

BR 3$ 

2$; MOV 
eMP 
BEQ 
MI.T 

CMP 
SEQ 
lolL" 

CMP 
8EQ 
HI.' 

#$TACKI!J,SAVSTK 
$AVSTK. U, , .. 

STl<l 

RAND,C, STKJ 
,+' 

IS[T UP THE STACK POINTE~ 
iPUT TWE DATA ON T~E STACK 

,FLOATINC MULTIPLY ON THE Rl STACK 

~SAV£ PROCESSOR STATUS 
.SAV£ THE STACK POINTER 
,ewEeK THE PROCESSOR STATUS 
,BRANCH If' 01( 
,P5W NOT EQUAl. TO SMUL'S 

JCWEeK rOR ERROR 
iBRANCW If' ERROR 

iSlV£ PROP~R STACK ADDRESS FOR TVPING 
iewEct< THE STA~K POINTER 
ialllANCW I' OK 
.S'ACK POINTER NOT EQUAL TO 'STACK. 

;CwECK THE ANSWER 
'BRANCW l' OK 
'LEFT HA~F or ANSWER WRONG 

ieWECK THE ANSWER 
i,RANCH l' OK 
JRIGHT HAL' or ANSWER WRONC 

,SAVE STACK ADDRESS POR TYpING 
iCH£CK THE STAQK POINTER 
iBItANCIoI If' OK 
is'ACK POINT~R FOU~EO UP 

iCIoIECK THE RTI ADORESS ON THE ~TACK 
;B"RANCI-oI JF' 01( 
iRT' ADDRESS NOT EQUAL TO #1$ 

,CWECK THE PSw ON THE STACK 
JBRANCH IF" OK 
.RTl P!W ~OT EQUA~ TO ~00 

iCHECK T~E DATA ON THE STACK 
iBRANC~ If 01( 
ISTK3 NOT EQUA~ TO RANO.C 



MAtNDEC-11-DBKES-A K£llF (POP-ii FIS) EXERCISER, 
OBKE8A.P11 TEST 27; EXERCISE rMUL R1 

1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1951 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
197' 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
199~ 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 

U1140 
7.11146 
? 11150 

(111152 
~ 11160 
01162 

1111164 
211172 
U1174 

211176 
1!11202 

U1204 

U1206 
U1212 

(!11216 
2'11220 

U1222 
U12 3 11J 

fl,1234 
211242 
211244 

211246 
H1252 

U1254 
Q!11262 
2'11270 
U1272 

211214 
t111302 
U1304 

e11306 
1Z11314 
H1316 

,,11320 

o 

026761 
001431 
U!4000 

",26767 
001401 
104030 

2126767 
001401 
104000 

012716 
IHH"I1J"2 

111'4400 

13127""2 
0214767 

Iilfll"240 
075£132 

013767 
010267 
026767 
0014""1 
U40130 

105767 
100423 

012767 
026767 
011)1401 

H'h4 "" 0" 

026767 
0014U 
1040210 

026767 
~H'J1401 
104000 

00121431 

167462 

167442 

167432 

011204 

17777~ 
167362 
167420 

167362 

167352 

167440 

167420 

167364 

161352 

167306 

167276 

CM? 
BEQ 
HL,T 

eM? 
SEC 
'"'I..T 

CMP 
SEQ 
IoI!.T 

MOV 
FIT! 

3$: SCOPE: 

RAND,A, STI(, 
•• 4 

RAND,S, 5TI(6 
,+4 

#35, ($P) 

JC~ECK T~£ DATA ON THE STACK 
,BRANCH IF' 01( 
,STK4 ~OT EQUAl. TO RAND,O 

,CHECK THE DATA ON THE STACK 
,BRA~!CIol If' 01( 
,STK5 NOT EQUAl. TO RAND,A 

IC~£CK THE DATA ON TIoI£ STACK 
.BRANCH fr OK 
,STK6 NOT EQUAl. TO RANO,9 

iRE~ET THE STACK 
iRrSTORE TIoIE STATUS (T.BIT' 

1*0 •• ****** •• *.* ••••• * ••••••• * •••••••••• • •• ••••••• •••••••••••••••••••••• 
;TEST 3~1 tXERCXsE POIV CPOP.11 'LOATING DlvtDE INST~UCT10N) 
I RAND,A,RANO.B I RAND,C,RANO,D • ANS1,ANS2 
, STACK POJNTER , R~ ,* •• * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TST301 MOV UTACK",R2 

JSR PC. PI,ISHR 

NOP 
relV'" R~ 

MOV 
MOV 
eMP 
BEQ 
HLT 

'I'STB 
8MI 

MOV 
CMIP 
BEQ 
HI,." 

CM? 
BEQ 
Ht"T 

CMP 
BEQ 
HI.." 

"11'$, SPSW 
R2, $SP 
SD1VPS, SPSW 
,.4 

SPSW 
2S 

fII$TACK4,SAVSTK 
SAVSTK, $S" 
,+4 

$OIV1, ANSi 
,.4 

so I V?. AIIIS2 
,.4 

SR 3$ 

iSET U" TH~ STACK POIN'E~ 
iPUT TWE PATA ON THE STACK 

i'~OATING 01V10£ ON THE ~2 STAeK 

iSAVE PROCeSSOR STATUS 
i$AVr THE STACK POlNTER 
.CHECK THE PROCESSOR STA'US 
,BRANCH I' 01( 
JPSW NOT EQUA~ TO SOlVP! 

JC~ECK FOR ERROR 
iBRA~CH if ERROR 

,SAVE PROP(R S,.ACK ACDRESS fcR TYPING 
.CHECK T"E STACK POINTER 
,BRANCH 1,. OK 
,STACK P01N,.ER NOT EQut~ TO #STACK4 

I CHEeK THE ANswtR 
.SRANCIo! IF' 01'< 
J~rfT I-IAbf Of ANSWER WAONG 

,CHECK THE ANSWER 
JSRANCI-I If OK 
IRtGH' HALf or ANSWER WRONG 

o 



MAINDEC.11.DBKE8~A KE11F (PDP-i1 F1S) EXERCISER, 
DBKEBA.?11 TeST ~~I EXERCISE FDlV R2 

2 kH'J 0 
20(111 
2002 
2003 
2004 
2005 
2006 
2007 
2f1H'J8 
2009 
2010 
2011 
2012 
2013 
2014 
201' 
22116 
2017 
2"18 
2"19 
2020 
2021 
2022 
22123 
2024 
202' 
22126 
2027 
2028 
2029 
22130 
22131 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
20421 
2041 
2042 
2043 
2044 
2045 
22146 
2047 
2048 
2049 
2050 
2051 
2052 
2053 

U1322 
l?l1330 
H1336 
q 11340 

01342 
1:'11350 
t! l.1352 

"11354 
1111362 
e11364 

,,11366 
H1l7. 
U1376 

U140i'J 
U1406 
U1410 

U1412 
U1420 
U1422 

211424 
U1432 
r1i434 

U1436 
1Z11442 

211444 

"11446 
U1452 

~11456 
r.1146i:l 

l'11462 
1"11470 
H1474 
t'115l'!2 
n151?!4 

312767 
J26767 
?014~1 
104i210e 

;)227l:7 
;101401 
1040l?10 

;:a6767 
:;014~1 
U4000 

:1126767 
001401 
104000 

026767 
0211401 
104000 

026767 
001401 
Ul400" 

026767 
0"1401 
104000 

012716 
021o,,02 

1214400 

012703 
0214767 

0002 4 0 
075003 

,;13767 
010367 
026767 
(H'1401 
104000 

105767 

2100604 
167334 

01l.222 

167306 

167232 

167222 

167202 

011444 

0130604 
002122 

171776 
167122 
1671 3 0 

16723iZ1 

167220 

167210 

16720121 

167"24 

167112 

2$: MOV 
eM!' 
BEQ 
HI..T 

eM!' 
BEQ 
HL,T 

eMp 
BEQ 
I<!\.T 

CMP 
SEQ 
I<! I,. , 

CMp 
BEQ 
'"'loT 

CMP 
BEQ 
HI.T 

CMF' 
SEQ 
HI..' 

MOV 
RT: 

3$: SCOPE 

#STACK0,SAVSTI( 
SAVSTK, $~P 
,.4 

STl(l 

$DIVER, 5TI<2 
, .. 
RAND.D, Srl<4 
,.4 

RAND.A, ST!(5 
,.4 

RAND,B, 5TI<6 
,.4 

(SP) 

,SAVE STACK ADDRESS rOR TYPING 
,CHECK THE STA~K POINTER 
,BRANCI<! IF' OK 
,STACK POINTER FOULED UP 

iCI<!ECK TI<!E RTJ ADDRESS ON 'HE STACK 
.BRANCH If OK 
,RTI ADDRESS NOT EQUAl. TO #1$ 

jC~ECK THE PSW ON THE STACK 
JBRANCH If OK 
JRTI PSW NOT EQUAl. TO 2121! 

iCHECK THE OAT' ON THE STACK 
,BRMJCIoI I f OK 
JS'K3 NOT [QUAb TO RANO.C 

iC~ECK THE DATA ON THE STACK 
"BIHNCH 1 F' OK 
,S'K4 NOT EQUAl. TO RAN~,O 

iC~ECK THE DATA ON THE S'ACK 
,BRANCH IF' OK 
JSTK5NOT EQUAl. TO RANO.' 

iCHECK THE DATA ON THE STACK 
,BRANCH If OK 
jS'K6 NOT EQUAl. TO RANO,e 

,RUET THE STACK 
~RtSTORE T~E STATUS (TwB1T) 

)************.************************ •• _********.** •••• * ••••••••••••••• 
ITEST 311 EXERCISE fADO !PDPwl1 PI..OATING ADO INSTRUCtIoN) 
; RAND,A,RANO,B + RANO,C,RAND,D • ANS1,ANS2 
I STACK ~OlNTER ! R~ 
1*-*-.*._-*···***·········.··_··_··-·······*·········-•••••••••••••••••• 

T5T311 MOV 
JSR 

NOP 
fADD+ 

MOV 
MOV 
CMF' 
SEQ 
HI..T 

TST8 

#STACK0, R3 
PC, PUSHR 

R3 

@#PS, 
R3, 
$AODPS, 
,.4 

$PSW 

$PSW 
$SP 
$PSW 

,StT UP TH~ STACK POINTER 
,PUT THE OATA ON THE STACK 

IfLOATfNG ADD ON THE R3 ST Cw 

ISAVE PRoctSSOR STATUS 
,SAVE THE STACK POINTER 
IC~ECK THE PROCESSOR STATUS 
,BRANCH If OK . 
,?gw NOT EQUAL TO SADDPS 

,CHECK fOR ERROR 



MAINDECp11-0BKEB-A KE11F (PDP-l1 FIS) EXERCISER, 
08KEBA,P1l TEST 31; EXERCISE rADD R3 

2054 
2055 
2056 
2,,57 
2058 
2e59 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 
2072 
207:' 
22174 
207' 
2076 
2077 
2",78 
2079 
2"8,, 
2081 
2i182 
UIU 
2,,84 
2i18' 
211'JS6 
2087 
2088 
2089 
2090 
2091 
2092 
2093 
2094 
2095 
2096 
2097 
2098 
2099 
21'-"0 
2101 
2102 
2133 
2Hl4 

?1151~ 
01522~ 
:>1153€! 
~11532: 

1:'11534 
111542 
1:'11544 

V11546 
HiSS4 
H1556 

U1560 

1'11562 
U157fJ 
H1576 
U161210 

U1602 
U16U 
111612 

U1614 
U1622 
211624 

U1626 
111634 
211636 

n164" 
r 11646 
U16511l 

U1652 
U16621 
U1662 

U1664 
H1672 
H1674 

~11676 
1'1171112 

r:1171Z14 

o 

101Z142~ 

012767 
k326767 
0£'114211 
Ul40@0 

026767 
01':1141211 
H'I4000 

026767 
001401 
1040"0 

0111l1!451 

"'12767 
026767 
001401 
1040"'0 

022767 
U1401 
U40n 

k'J26767 
0fil11401 
U4000 

12126767 
"'01401 
1rue"" 
026767 
0014211 
104000 

026767 
eJIIJ1401 
104 11H1' 0 

026767 
001401 
104000 

012716 
00001Z'2 

1134400 

0036121 167146 
167142 167"'66 

167072 167~46 

167062 167~36 

02121604 167100 
161014 16702" 

011462 166770 

161016 166 7 621 

16~772 16675il 

166762 16~74~ 

166732 1667221 

011704 

2$: 

3$: 

81'11 

~OV 
CMP 
BEQ 
HI,.T 

CMP 
SEQ 
IoII.T 

CMP 
BEQ 
~I.T 

SR 

MOV 
CMP 
BEQ 
~I.T 

CMI' 
BEQ 
HL,T 

CMI' 
SEQ 
!olt.,T 

eMil' 
BEQ 
!olio" 

CMP 
SEQ 
HI.T 

CMP 
SEQ 
HL,T 

CMP 
era 
HI,.T 

MOV 
Rq 

SCOPE 

2$ 

#STACK4,SAVSTK 
SAVSTK, SSP 
•• 4 

U001 t ANS1 
flU 

UOD2, ANS2 
.+4 

35 

#STACK0, SAV$TK 
SAVS'T'K, SSF' .+. 

HODrR, 5TI(2 
,+4 

RANO.P, 5jl(4 
, .. 
RAND.A, STI<5 ,.' 
RAND,e, STI<6 
,+4 

c····~.-J 
~_/ 

IB~ANC~ lr ERROR 

,SAVE ~ROPER STACK ADDRESS fOR TYPING 
,CHECK THE STACK POINTER . 
IB~H1CH IF' 01( 
,STACK POINTER NOT EQUAl. TO #STACK4 

,CHECK THE ANswrR 
JBRANCH IF OK 
iLEF'T HALF Of ANSWER WRONG 

.CHECK T!olE ANSWER 
iBRANCH IP OK 
iRtGHT HAl.' Of ANSWER WRONG 

,SAVe:: STACK ADORESS rOR TYPING 
;CWECK THE STA~K POINTER 
iBIUNCIol I' OK 
jS'ACK POINTER rOUI.ED UP 

jCWECK THE RTt ADDRESS ON THE STAC~ 
,BRANC,", l' OK 
tR', ADDRESS NOT EQUAL TO '~$ 

jeWECK THE PSW ON THE STACK 
,iHUNCIol lr OK 
,Rtl PSW NOT ~QUA~ TO 20~ 

IC~tCK THE DATA ON THE STACK 
i9"ANCIo4 if' OK 
,StK3 NOT !.QUA~ TO RANO.C 

iCWECK THE DATA ON THE STACK 
;SRANCW l' OK 
;5'K4 NOT EQUA~ TO RANO~O 

iCWECK THE DATA ON THE STACK 
jBRANe loi IF' OK 
,S'K5 NOT £QUA~ TO RANO~A 

,CIoIECK THE DATA ON THE STACK 
JBRANew IF' OK 
IS'K6 NOT EQUAL TO RAND.e 

I RE'Sn THE STACK 
,RESTORE THE stATUS (T.BIT) 

o 



MAINOEC-11-0BKEB-A KE11F (1'01'-11 rIS) EXERCISER, 
DBKEBA.Pl1 TEST 321 EXERClSE rsus R4 

2105 
2106 
2H'I7 
21;)8 
2109 
21l1!1 
2111 
2112 
2113 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 
212\! 
2124 
2125 
2126 
2127 
2128 
2129 
213" 
2131 
2132 
2133 
2134 
213' 
2136 
2137 
2138 
2139 
2140 
2141 
2142 
2143 
2144 
2145 
2146 
2147 
2148 
2149 
2150 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 

U1706 
U1712 

211716 
U172~ 

flU722 
U1730 
"11734 
U1742 
211744 

U1746 
P11752 

2'11754 
U1762 
211770 
Uln2 

Ul774 
fl12fiH'!2 
H2"'~4 

fl12006 
U2014 
U2016 

U2020 

U2022 
fl12030 
21212!36 
fl122140 

U2042 
fl12050 
U2~52 

r12054 
U2062 
U2064 

fl12066 
!'1212174 
1712076 

1012704 
004767 

1"'102 40 
075U4 

013767 
&:110467 
2126767 
0Q!141Z11 
104""0 

U!5767 
100423 

012767 
026767 
0(!J14"1 
Ul4ne 
026767 
0"1401 
1214000 

12126767 
2J(!J1401 
1rIl4(!J00 

012767 
026161 
0014211 
1214000 

022167 
0014211 
1I2l402!12! 

,126767 
~014r.'l1 

104000 

~~26767 

001401 
104~00 

00061214 
0Z1662 

171776 166664 
166662 
166700 16~652 

166642 

2!eL1J~U 166706 
166702 166626 

166632 166576 

"0"604 166640 
166634 16656" 

166566 166520 

166532 166510 

/ •• *0 •• ** •• *.*.**.* •••••••••••••• * •• * ••• •••••••••• •• •• •••••••••••••••• *. 
lTEST 321 EXERCISE rSUR (P~P.11 rLOATING SUBTRACT INSTRUCTION) 

RAND,A,RANO,S ~ RAND,C,RA~Dt~ = ANS1,ANS2 
) STACK P01NTER • Roll 
,.***.* ••••• * •••••• 0 ••••••••••••• *.··.*.*.··*·**.**.·· •..•.......•...... 
TST32, ~OV 'STACK2I,R4 

1$: 

2$: 

JSR PC, PUSHR 

NOP 
rSUB. R4 

MOV 
MOV 
eMF' 
BEQ 
IoII,.T 

T5T8 
BMI 

MOV 
CMF' 
BEQ 
HI,.T 

CMF 
BEQ 
HI,.T 

CMP 
eEa 
HLT 

'iiI'S, SPSW 
1'14, ssP 
SSUBf'S, SPS\oI 
,.4 

SPSW 
2$ 

*STACK14,SAVSTK 
SAVSTK, SSP 
,+4 

nUB1, ANSl 
,.4 

SSUB2, ANS2 
,.4 

SF! 35 

MOV 
OMF' 
SEQ 
HI,.T 

CMF' 
eEa 
HI.T 

CMF' 
SEQ 
HI.T 

CMP 
SEQ 
J.!L,T 

#5T ACK2J e SAvsrK 
SAVSTK, $SfI 
,+4 

STl<l 

SSU8ER. 5TI<2 
,+4 

RAND.C, 5TI<3 
,""4 

,SfT UP !~E STACK POINTER 
jPUT THE DATA ON TJ.!E STACK 

,fLOATING SUBTRACT ON THE R4 STACK 

JSAV£ PROCESSOR STATUS 
,SAVr THE STACK POINTER 
iCHECK THE PROCESSOR STATU! 
,BIUNCIoI U' 01( . 
,PSW NOT EQUA~ TO SSUBPS 

,CHECK rOR ERROR 
,BRANCH l' ERROR 

,SAVE PROfltR STACK AOORES~ rOR TYPING 
iCHECK THE STACK POINTER 
JBRANCIoi H' 01( 
,S'ACK POINTER NOT EQUAL TO .STACK4 

iCIoiECK THE ANSWER 
,BRANCH If' 01( 
iLErT HALF' or ANSWeR WRONG 

iCHECK THE AN5WEA 
,B!I!ANCIoi If' 01( 
iRfG~' HAL' 0' ANSWER WRONG 

,SAVE STACK AOQR[SS rOR TYFIN~ 
IC~E~K THE STACK POINTfR 
,BRANCH IF' 01( 
IS'ACK POINTER rOU~ED UP 

ICwEeK TWE RTI ADDRESS ON THE STACK 
JB~ANCH IF' OK 
,R'l ADDRESS NOT EQUAL TO #1$ 

IC~ELK THE PSW ON THE STACK 
IBRANCH If OK 
,RTI PSW NOT EQUA~ TO 20~ 

IcwEeK THE DATA ON THE STACK 
I BRA ~I C "I I,. 0 K 
,STK3 NOT EQUA~ TO RAND.e 



MAINDEC-11.QBKES.A KE11f (PDP-l1 rIS) EXERCISER, 
DBKEBA.~11 TEST 32; EXERCISE rSUB R4 

2159 
2160 
2161 
2162 
2163 
2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
217~ 
2176 
2177 
2178 
2179 
2180 
2181 
2182 
2183 
2184 
2185 
2186 
2187 
2188 
2189 
21921 
2191 
2192 
2193 
2194 
2195 
2196 
2197 
2198 
2199 
22e10 
2201 
2202 
2203 
2204 
2205 
22~6 
2227 
2228 
22219 
22H" 
2211 
2212 

:'121021 
~121~6 
712110 

712112 
~121211! 
112122 

H2124 
U2132 
H2134 

026767 
"01401 
HJ40021 

J26767 
001401 
1214000 

026767 
001401 
1040321 

166522 

166502 

166472 

~12136 ~12716 3121 44 
712142 2100002 

t'12144 1044ae 

~12146 01270, 000604 
V12152 004767 001422 

('12156 02102421 
HU6f/1 075025 

U2162 
UU7fJ 
nU74 
U2202 
rl,2204 

el13767 
1310567 
026767 
11l11l1401 
1214 "" fJ 

177776 
166422 
166451/) 

('12206 1215767 166402 
('12212 100423 

166470 

166460 

166424 

16~412 

U2214 
:'12222 
U2230 
U2232 

012767 0aa61~ 166446 
026767 166442 166366 
001401 

H2234 
('12242 
U2244 

~12246 
712254 
i'12256 

<12260 

o 

1040021 

026767 
001401 
10 4fZI00 

026767 
N~14Z1 
104000 

166412 166346 

166402 166336 

eMP 
BEQ 
HI"T 

CMP 
SEQ 

"'I..' 
eMP 
8EQ 
lolL,' 

MOV 
RTI 

3$: SCOPE 

RAND,D, STK4 
,+4 

RAND,A, STI<5 
,+4 

RAND,B. 5TI<6 
,.4 

(SP) 

JC~ECK THE DATA ON T~E STACK 
,BRANCH IF' OK 
,STI(4 NOT EQUAL TO RANC,D 

IC~ECK THE DATA ON T~E STACK 
IBRANCH IF' OK 
,S'K5 NOT EQUAl.. TO RANO~A 

tC~ECK THE DATA ON THE STACK 
iBRANCH IF' OK 
tS'K6 NOT EQUAl.. TO RAND,e 

iRESET THE STACK 
JRfSTORE T~E STATUS (T-BITt 

.********* •••••• * •• * •••••••••••••••••• *.** •••••••••••••••••••••••••••••• 
,TEST 331 EXERCISE PMUI.. (POP.l1 rl..OATING MUI"TIPI..V INSTRUCTION) 

RAND,A.RANO,S * RANO,C,RAND,D • ANS1,ANS2 
STACK POINTER ~ R' 

J.****** •••••••••••• *.* •••••••• * ••••••• * •••••••••••••••••••••••••••••••• 

TST331 MOV 
JSR 

MOV 
MOV 
eMF' 
SEQ 
IoII"T 

TSTB 
BMt 

MOV 
CMP 
SEQ 
IoII"T 

CMP 
BEQ 
ML,T 

CMP 
SEQ 
HI.. T 

8R 

*STACK0,R!:5 
PC. PI,ISHR 

,*ps, spsw 
R" UP 
SMULPS, sPsw 
,+4 

SPSW 
25 

'STACK4,SAVSTK 
SAVSTK, np 
,.4 

IMUI..1, ANSi 
,.4 

SMIJI..2, ANS2 
,+4 

3$ 

tSfT UP TH~ STACK P01NTE~ 
,PUT THE OATA ON THE STACK 

,PLOATING MU~TIPLY ON THE R' STACK 

iSAV£ PROCESSOR STATUS 
iSAVE 'HE STACK POINTER 
iC~ECK THE PRO~ES$OR STATUS 
J9RANCH U' OK 
jPSW NOT EQUA~ TO $MU~PS 

,CHECK F'OR ERROR 
iBRANCH JP ERROR 

iSAV~ PRopER STACK AODRESS FOR TYPING 
.CHECK THE ~TACK POINTER 
.. BRANCH IF' OK 
,S'ACK POINTER NOT EQUAl.. TO MSTACK4 

.CHECK THE ANSWER 
J8RANC~ If OK 
,Lfr, HALF' OF ANsweR WRONG 

iCHECK THE ANSWER 
IBRANCIof IF' OK 
iRtGHT HAI..F OF ANSWER WRON~ 



MAINDEC~11w08KE3.A KE11F (PDP-i1 rIS) EXERCISER, 
DBKEBA.P11 TEST 331 EXERCISE rMU~ R~ 

2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 
2225 
2226 
2227 
2228 
2229 
223fJ 
2231 
2232 
2233 
2234 
223' 
2236 
2237 
2238 
2239 
22421 
2241 
2242 
224;'$ 
2244 
224' 
2246 
2247 
2248 
2249 
2250 
2251 
2252 
2253 
2254 
2255 
2256 
2257 
2256 
2259 
22621 
2261 
2262 
2263 
2264 
2265 
2266 

~12262 
~t22721 
~1.2276 
212300 

n2302 
1'12310 
(11,2312 

('12314 
a2322 
?12324 

~12326 
l'12334 
U2336 

~1234" 
1712346 
1!12350 

U2352 
1!l2360 
t12362 

U2364 
U2372 
U2314 

U23 76 
U24n 

U24i!l4 

U2406 
U2412 

z12416 
~1242" 

U2422 
2124321 
U2434 
U2442 
U2444 

U2446 

012767 
;;26767 
e'e11,4eJl, 
12141000 

~22767 

001401 
HJ4000 

026767 
1'101401 
Ul40~HIJ 

f~26767 

001401 
114'4000 

026767 
0211401 
1042100 

026767 
0211401 
1£140'" 

026767 
0fU401 
Ul4000 

012716 
21210e02 

10440fJ 

0210240 
075036 

l413767 
(lU'J667 
026767 
001401 
1I!'40~0 

105767 

~I'l(2l604 

166374 

166336 

166272 

166262 

160242 

000604 
001162 

177776 
16H62 
166220 

166400 
166320 

16627e 

166250 

~66240 

166164 

16~152 

2$: MOV 
CMI' 
BEQ 
~I..T 

eMP 
BEQ 
IoIL,T 

eMF' 
SEQ 
~L.T 

CMP 
BEQ 
loll." 

eMF' 
SEQ 
~I.T 

eMF' 
SEQ 
HI.T 

eM" 
eEQ 
H\,.T 

MOV 
RTl 

3Sf SCOPE 

NSTACK0,SAVSTK 
SAVSTK, $SF' 
,.4 

STKl 

RAND,e. STI(3 
,+4 

RAND,D, STI<4 
,+4 

RAND,A, STI(5 
,+4 

RAND,S, STI(6 
,.4 

(S,.) 

,SAVE STACK ADDRESS rOR TYPING 
IC~E~K THE STACK POINTER 
'B~ANC," 1 r OK 
,STACK POINTER rOUI.ED UP 

IC~ECK THE RTl ADDRESS ON THE STACK 
,BRANCW IF' OK 
tRTt A~ORESS NOT EQUAL TO '1$ 

iCIoIECK THE PSW ON THE STACK 
,SRANCIoi If" OK 
tRTI PSW NOT EQUAL. TO 200 

JCIoIECK THE OATA ON TIoIE STACK 
,B!UNCIol IF' 01( 
is'K3 NOT EQUAL. TO RAND,e 

,CHECK THE OAT A ON THE STACK 
,BRANCH IF' 01( 
,STK4 NOT EQUAl. TO RANC.O 

,CHECK THE DATA ON THE STACK 
J BRANCH H' 01( 
JS'K5 NOT EQUAL, TO RAND,A 

'C~ECK THE OAT A ON THE STACK 
JB~ANCH IF' 01( 
,S'K6 NOT EQUAL. TO RAND,e 

,Rr:srT THE STACK 
,RESTORE T~E STATUS (T.BIT) 

'* •••••• ***0**** •• *** •.. * •...• ***.*******.* .. ***.* ••.•••.••••.•..••..••• 
ITEST 341 EXERCI$E POIV (POP.l1 P~OATlNG DIVInE lNSTRUCT10N) 
J RANQ,4,RANO,B I RAND,C,RANO,D ~ ANS1,ANS2 
I STACK PO.NTER I SP 
I···*··············*················*'*~~······*······ •.•.•............. 
T5T341 MeV 

1$: 

,JSR 

NOP 
rDIV+ 

r~oV 

MOV 
eMF 
8EQ 
HI.T 

TS'S 

#STACK~, SP 
pc, PI,JSHR 

SP 

UPS, 
Sf', 
$DIVPS, 
,.4 

~PSW 
$SP 
$PSW 

IS~T UP THE STACK POJNTE~ 
,PUT T~E DATA ON T~E STACK 

IF~OAT!NG DIVIDE ON THE SP STACK 

,SAVE PROCESSOR STATUS 
,SAVE THE STACK POINTER 
IC~ECK THE PROCESSOR STATUS 
IBF!ANCIo4 IF' OK 
,PSW NOT EOUA~ TO $DIVPS 

,C~ECK FOR ERROR 



MAINO(C-11.0BKEB-A KE11F (POP-l1 flS) EXERClS(R. MACY11.620 22.AUG.72 11140 PAGE 46 
DBKEBA.Pl1 TEST 34; EXERCISE rOIV SP 

2267 ~12452 100424 
2268 
2269 ~12454 012767 00~61e 1662C6 
227~ ~12462 026767 166202 166126 
2271 ~12470 ~014e1 
2272 ~12472 1~40J0 
2273 
2274 e12474 026767 166162 166106 
2275 ~12502 001401 
2276 ~12504 1040~0 
2277 
2278 ~12506 026767 166152 166076 
2279 ~12514 001401 
2280 ~12516 1040~8 
2261 
2282 V12520 024646 
2263 V12522 080451 
2264 
2285 ~12524 ~12767 000600 166136 2$: 
2286 V12532 026767 166132 166056 
2287 P.12540 001401 
2268 P.12542 10400' 
2289 
2290 e12544 022767 012422 16~026 
2291 e12552 001401 
2292 '12554 104000 
2293 
2294 V12556 026767 166104 166016 
229, e12564 001401 
2296 P.12566 104031 
2297 
2298 V12570 026767 166030 166006 
2299 e12576 001401 
230~ ~126~0 104000 
2301 
2302 V12602 026767 166020 145776 
2303 ~12610 001401 
2304 212612 104000· 
230' 
2306 212614 026767 166000 16'766 
2307 !12622 001401 
2308 r12624 104000 
23~9 
2310 ~12626 026767 165770 165756 
2311 r12634 001401 
2312 ~12636 1040~0 
2313 
2314 212640 012716 012646 
2315 e12644 ~00002 
2316 
2317 r12646 104400 3$: 
2318 

BMI 

MOV 
CMP 
REO 
IoII"T 

eMP 
BEQ 
HIoT 

eMP 
SEQ 
HI"T 

CMP 
BR 

MOV 
CMF' 
SEQ 
HI"T 

CMP 
SEQ 
HI-T 

eMF' 
BEQ 
!of!.' 

eM" 
StQ 
HLT 

eM" 
8E;Q 
HLT 

eMF' 
BEQ 
HLT 

CMP 
BEQ 
HI,.T 

MOV 
RTI 

SCOPE 

#STACK4, SAVSTK 
SAVSTK, $SP 
,.4 

SPIV1, ANS1 
,+4 

SPIV2, ANS2 
,+4 

.. (SP), .esP) 
3$ 

#STK1, SAVSTK 
SAVSTK, $SP 
,+4 

SOlVER, STI(2 
•• 4 

RAND,e, 5TI(3 
, .. 
RAND.D, Srl<4 ..... 
RAND,A, STI(5 
,.4 

RAND,B, STI<6 
.,104 

iBRANC~ IF" ERROR 

,SAVE PROPER STACK ADORESS fOR TYPING 
JC~ECK THE STACK POINTER 
18RANCI-i IF" OK 
,STACK POINTER NOT EQUAL To #STACK4 

,CHECK THE ANSWER 
JBRANCH If" OK 
il.~fT HAl.f Of ANSWER W~ONG 

iCHECK THE ANSWER 
iSRANCI.I IF' OK 
fRIGHT HALf Of ANSWER WRONB 

,RrSTORE THE STACI< 

iSAVE PRoptR STACK ADPRESS roR TYPING 
iC~ECK THE STAcK POINTER 
iBlltANC"I I' OK 
is'ACK POINTER rOU~EO UP 

'C~ECK THE RT! AODRESS ON 'HE STAC~ 
jeRANC~ l' OK 
;Rt' AOORESS NOT £QUA~ TO .~s 

ia~tCK THE PSW ON THE STACK 
iliRANCH I,. OK 
iR'! PSW NOT tQUA~ TO i,e 
iCA£CK THE DATA ON THE S'AeK 
iBIUNCIii " 01< 
.S'K3 NOT tQUA~ TO RANo.e 

iQHECK THE DATA ON TH[ STACK 
;SIUNC,", 1,. OK 
;5'K4 NOT ~QUA~ TO RANO~O 

iC~ECK THE 04TA ON TIiIE STACK 
'BRANCH l' OK 
is'K5 NOT ~QUA~ TO RAND~A 

,CHECK THE DATA ON T"IE STACK 
iBRANCfoI tv OK 
,S'K6 NOT tQUA~ TO RAND.e 

,RESET THE STACK 
iR~STORE T~E STATUS (T.S!T, 

o 
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MAINOEC·11·0BKEB.~ KEUF (POP-ll F"l S) EXERCISER, MACVl1,620 22eAUG.n. 11140 PAGE ~7 

OBKEBA. PU ENO ROUTINE 

2319 
2320 H2650 062767 00~001 166130 ADO ill. !'C"lT+2 ICOI.INT PASSES 
2321 ('12656 005567 166122 ADC PCNT 
2322 
2323 ('12662 001 DONE: 
2324 712662 ,132737 0020210 177570 BIT #51011''', ~#SWR IRING THE BEL-I.? 
2325 U2670 001002 SNE 15 ,NO: 
2326 t'l,2672 000004 JIH'H2H'J7 TYPE ,BELl. 
2327 U2676 005046 1$: CI.R ",(6) ,CI.EAR TRACE TRAP 
2328 U27(1!0 ~327:57 010000 177570 BIT ilSW12,~#SWR ,RUN WITH fRT? 
2329 U2711l6 02112110 RNE 25 
2330 U271r/l 005167 0001344 COM ,T8IT 
2331 U2714 10"0'" BPI. 25 
2332 (! 12716 12152716 000020 BIS #20, (6) ISfT TRACE TRAP 
2333 ~12722 012746 012. 75 • MOV #31,.(6) iJUMP TO START or TEST 
233~ U2726 0001111132 RTI 
2335 U273J 0127 46 0121 3 6 2$: MOV #4$, ... (6) iJUMP TO START or TEST 
2336 fU734 0""210~ RTt IRETURN 
2337 212736 0137021 000042 4$: MOV U42,R0 iG~T M~NI'OR ADDRESS 
2338 U2742 2101404 BEQ 3$ ;JF' NONE 
2339 U2744 00471r1J JSR 7, (0) ,GO TO MD~ITOR 

2340 U2746 e00240 NOP 
2341 U2750 00212421 NOP 
2342 212752 000240 NaP 
23.43 212754 000137 001l.~6 3$: JMP ,_START jRUURN 
2344 
2345 212760· 000111(1)21 , TB IT I 21 

2346 
2347 
2348 ,SUBROUTINE 'f0 REAQ '!'TV INJIIUT ANO SAVE OCTA~ NUMBER 
2349 
235" 212762 01!l476., 002124 REAOIN: JSR flC.REAOS 
2351 U2766 012702 01'212 MOV .!NPU'l'.R2 
2352 212772 012501 MOV (RS)+,R1 
2353 U2774 00511114 CI..R (Rl) 
2354 U2776 11220;5 U: Move (R2,.,R3 ,STORE DATA 
2355 U3001/J 0014221 SEQ 45 ,BRANC~ I; DONE 
2356 e13002 16270;5 0r,H~06" SUB #60,R3 
2357 t'13""-16 0002 41 CL,C 
2358 213010 032703 177770 81T #H7770, R3 
2359 1'13014 01111010 eN£: 2$ 
2360 U3016 006311 ASI. (R~) 

2361 213020 103407 8CS 35 
2362 U3022 006311 ASI. (R~, 

2363 213024 103405 Bes 3$ 
2364 Z13026 006311 ASI.. (R1) 
2365 ~13030 1034"'3 BCS 35 
2366 1'13032 ;"0311 8IS R3, (R1,) 
2367 t'13034 ~00760 BR 1,$ 
2368 ~13036 l100261 2$: SEC ,SET C .. SIT If NOT 
2369 H3040 :~""'244 3$: q,i! 
2370 (",,3~42 il!0020, 4$: RTS R5 



MAlNDEC*11·08KES-A K[11f (POP-i1 F'IS) [X[RClSER. MAcYl1,620 22"AUG.72 11140 PAGE 48 
DBKESA. P11 POLISH MODE ROUTINES TO ACCESS fORTRAN ROUTINES 

2371 
2372 ?13,,44 016746 165552 $PUSH, MOV RAND,B, .. CSP) 
2373 t"13~50 tJ16746 165544 MOV RAND.A,,,(Spt) 
2374 H3,,54 016746 165546 MOV RAND.D, .. CSP) 
2375 !'!1306121 iJ167 46 165540 MOV RAND.C, .. CSP) 
2376 1'131364 000134 U'OLSH: JMP ~(R4). 

2377 
2378 U32j66 005767 165536 SPQPAD: TST UDOpS JCHECK rOR ERROR 
2379 U3072 001145 BNE SSKIP ,BRA"lCf.I IF' PS SET 
2380 213074 032716 0776013 BIT #7760121, (SP) .CIoIECK rOR lERO 
2381 21310121 I3IUU0 BNE 1$ ,BRANC:1oI I' NOT 
2382 213102 12113767 177776 165520 MOV Gt#PS, UDDpS ,Z.B!T IN PSW 
2383 UJ110 0(65067 165516 CI.R SAOOl ileRO ANSWER 
2384 e13114 121(65067 165514 CI..R U002 
2385 U3120 0fll0532 BR SSKlP 
2386 
2367 U3122 0(6'716 ~$: TST (SF) ,GET N-BIT, CI.EAR e.81' • V.BIT 
2368 ~ 1312,4 1313767 177776 165476 MOV P#PS, SAOOPS ,$n THE PS\oI S~VE 

2389 U313:2 02,2667 165474 MOV (S,)., UOD~ 

2390 U3131~ 012667 165472 MOV ($P)"" UOO2 
2391 U314:2 000134 JMP 'C R4). 
2392 
2393 U314<4 005767 165470 SPOPSB; TST $SUBPS .C~ECK F'OR ERROR 
2394 U3151~ 011'1116 BN~ SSKlp JSPUNCI<4 U' PS StT 
2395 U315:2 12132716 071600 BIT ,7160e. (51') JC~EeK F'OR i!ERO 
2396 U3151~ 011J10U1 eNt 1$ .BRANCH If' NOT 
2397 U3161~ 013767 171776 165452 MOV ,*PS, UUBPS i!.BIT IN PSW 
2398 ~ 1316/~ 005(667 165450 eLR nUB1 ,ZERO ANSWtR 
2399 U317:~ 0(65067 1654 46 eLF! $SUBZ 
2412121 IZ1~H7~ 01/111J~03 BR SSKIP 
2401 
2402 U32PJI' ~"!IJ7U lSI T$"t' (5P) iGrT N.an. CI.f;AR a-sIT. hBIT 
2403 U32rzJ2 0U767 171776 U5431/1 MOV "PS, $$UBPS JUT 1101£ 1'$101 SAVE: 
2404 U3210 I1JU667 165426 MOV (SF') .... !Suet 
2405 U32H 012667 165424 MOV ($P)+, $$US2 
2406 !! 1322Q' 0(60134 JMP tCR4). 
24£17 
2408 U3224~ 01/15767 165422 SPOPMLI TST SMULPS .CIoIECK rOR ERROR 
2409 U322~1 001067 BN£: UK!P ,-BRANCH If' PS SET 
24U! U32321 032716 a77611J0 BIT #1761/J0, (Sit) iCIoIECK fOR !ERO 
2411 t' 1323~, 12101(610 eNt: U iBRANCH iF' NOT 
2412 U3236, 1212,3767 177776 U 5411J4 MOV «D#PS, SMUI..PS ,Z.StT IN PSW 
2413 "-~32H 01/J52167 165402 eL.R SMUI.1 JZERO ANSWER 
2414 (l1325211 /21215(667 165400 CLR $MUI.2 
241~ f13254 eJIZl12l454 8R $SI<II=' 
2416 
2417 {'13256 ~1/J5716 1$1 TST (SP) ,G[T N~B IT I CI.EI\R C"B IT I y"BIT 
2418 \!13260 12113767 177776 165362 MOV ,#P5, $MlILPS jSE'T HIE pSW SAYE 
2419 U3266 012667 165360 MOV (SP)+, SMULl 
2420 1'13272 012667 165356 MOV (SP)+, $MUL2 
2421 (113276 [~"/2I134 JMP "CR4). 

0 ,-~'*'\ 0 ~ I I 

\<-.,; .' ~:,-
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MAINDEC~11·DBKEB-A KEllF (POP",l1 F'IS) £XERClSER, MACYl1.62(lJ 22 .. AUC.72 111 4" PAGE 49 
OBK£.8A. PH POll SH MODE ROUTINES TO ACCESS FORTRAN ROUTI\lES 

2422 
2423 033~0 032767 :i:77600 165316 $POPDV: BIT #7761'10, RAND. C IC~£CK FOR DIVIDED BY lERO 
2424 '1:1.3306 ~12I1010 RNt 1$ 
2425 :'133HI 000277 scc lS~T A~L CONDITION CODe;S 
2426 :'13312 000244 Cl..i! lCL.Eo\R THE ~ .. B IT 
2427 "13314 013767 177776 165344 MOV 6l#PS, SOlVER ISfT UP DIVIDE BY 2t~O ce's 
2428 el,3322 VJ12767 ~0t!l340 165330 MOV #34(lJ, $orvPS .SET UP PSW 
2429 ('13330 005767 165324 15: TST SOlVPS tC~tCK FOR ERROR 
2430 ?13.534 iIlrlJ1024 BNE $SKIP 18~ANCW IF PS SET 
2431 1Z13336 032716 077600 BIT #77600, (SP) le~ECK FOR HRO 
2432 0.3342 001£110 BNE 2$ ,BRANCIoi If NOT 
2433 213344 013767 177776 165306 MOV UPS, $OIVPS ,i!.BIT IN PSW 
2434 213352 005067 165304 Cl.R 50lV1 ,nRO ANSWER 
2435 10.3356 005067 165302 CI"R SOlV2 
2436 U3362 12!00411 BR !lSKl!' 
2437 
2438 213364 2105716 2$: TST (SP) I GET NIIBlT. CI.~AR e-e IT, V.BU 
2439 213366 i2J13767 177776 165264 MOV GD#PS. $OIVPS ,SET TIolE PSW SAVE 
2440 U3374 012667 165262 MOV (SP)+, $O! V1. 
2441 213400 012667 165260 MOV (51')+, $DIV2 
2442 U3404 000134 JHP flCR4). 
2443 
2444 U3406 022626 SSKIPI eMP (SF)., (SI"). ,POP GARBAGE Off TIoIE STACK 
244' rO,341f1l 0210134 JMP tleR4). 
2446 
2447 U3412 "'00204 SEXI" r:us R4 JElOT 1'01,.1511 MODE 
2448 
2449 213414 k'l16500 0"0002 $ERRI MOV 2(5), Rill ,PUT CODE INTO R0 
245" U3420 0il!270rt1 004003 SERRAI eMP #4"":S, R0 'C~EC:K fOR DIVIDE BY j!f;RO 
2451 U3424 'HH.464 SEQ 8$ ISK P' OUT 
2452 
2453 U:5426 1227G!!0 0,,""0~ CMPB ,;s, Rill ,CIolEeK rOR OVERFI.OW 
2454 U3432 1Z10UG!!6 BNt 25 .BRANCiol I' NOT 
2455 213434 12!""257 ecc:: ,CI.EAR AI..I. CONOITION CODES 
2456 U3436 1Z100262 StV iSH THE V-BIT 
2457 U344111 12113767 177776 165146 MO\l UPS, SP$W ISfT UP PSW fOR OVERr~ow 

2458 UJ446 1!J0r1l41iH5 SR 3S 
2459 
2460 U3450 0121"257 2$; cce iCLEAR ALL CONDITION CODES 
2461 U3452 000212 SN\I ,SET NuBiT AND V.8IT 
2462 U3454 013767 171776 165132 MOV f!~PS, $P8W IS~T UP PSW fOR UNDERFLOW 
2463 0.3462 U5100i1 3S: q,RB RrIl ,CLEA LOW BYTE 
2464 U3464 0G!!1Zl3e111J SWAB R0 ,HIGH BVTE: INTO L.OW 
2465 213466 162700 01Z'1Zl002 sue #2, RI1l ~CHEeK FOR ADD/SUB 
2466 U3472 02111021 BNt 55 JBRANCH Jf NOT 
2467 I<' 13474 005767 1651 3 10 TST HOOPS ,CHEeK FOR ADD 
2468 U3500 ::"01001 BNE 4$ 18RANC~ IF NOT 
2469 "13502 016767 165106 165126 MOV $PSW, $ADDER lSET UP ADD ERROR P5W 
2470 el.3511?! 012767 0003 40 165112 MOV #~40, $ADOPS ISET UP ADD F'SW 
2471 (713516 ~004n 8R 8$ 
2472 
2473 !!13n0 k)16767 US0 70 165120 4$: ~OV $PSW, $SUB[R ISET UP SUBTRACT ERROR PSW 
2474 ~13526 012767 .00121340 1.65104 "10V #340, $swaps lSET UP SUBTRACT psw 
2475 U3534 000420 SR 8$ 
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2476 
2477 113536 1627Z0 000004 
2476 ;13542 0034~7 
2479 ;13544 016767 165044 1651B4 
24~~ ~13552 012767 00034~ 165070 
2481 ~13560 0~0406 
2482 
2483 ~13562 016767 165026 165076 
2484 !13570 012767 000340 165062 
2485 213576 C00205 
2486 
2487 
2488 
2489 ~13600 016767 165016 1650~4 
2490 r13606 016767 165006 164774 
2491 ?13614 016767 165006 164 764 
2492 t1362~ ~16767 164776 164754 
2493 V13630 011637 000244 
2494 r13634 062737 000004 000244 
2495 r13642 000207 
2496 
2497 7.13644 032737 000400 177570 
2498 t13652 001412 
2499 t13654 013767 177570 000134 
2500 f13662 042767 177600 000126 
25S1 213670 126767 000122 165102 
2502 r136 76 001434 
2503 ~~370e 032737 040000 ~77570 
2504 113706 001026 
2505 f13710 332737 004000 177570 
2506 213716 001012 
2'07 113720 10'767 16'055 
2508 f13724 001404 
2509 213726 126761 000062 165045 
2510 ~13734 001013 
2511 ~13736 112767 000001 165035 
2512 113744 105267 165030 
2513 213750 011667 000036 
2514 '13754 016737 165020 177570 
2515 r13762 000002 
2516 
2517 213764 105267 165011 
2518 ~13770 016737 165004 177570 
2519 f13776 005767 00121010 
2520 r140~2 001760 
2521 '140~4 016716 01210002 
2522 11401121 0121~002 
2523 
2524 214012 000000 
2525 ~14014 000317 
2526 t14016 01210000 

o 

5S: 

65: 
7$: 
8$: 

SUB 
8LE 
"'OV 
~Ov 

BR 

MOV 
/'lOV 
RTS 

til 4 , 
6$ 
$PSW, 
#343, 
8$ 

$PSW, 
#340, 
R5 

R0 IC~ECK fOR MUL 
I B''ANC~ I r NOT 

SHULER ,SFT UP MU~TIPbY ERROR PSW 
$HULPS ,SET u~ MU~TIP~Y PSW 

SOlVER ,SET UP DIVIDE ERROR PSW 
$OlVPS ,SET UP DIVIDE PSW 

,RETURN TO rORTRAN 

ISUBROUTINE TO PUS~ DATA ONTO STACK 

PUSHRI ~OV 

MOV 
MQV 
MOV 
MOV 
AOO 
RTS 

SCOPESI BIT 
SEQ 
MOV 
BIC 
CMPS 
BEQ 

U: BIT 
BNE 
BtT 
BNt 
TsTe 
SEQ 
CMPB 
aNI: 

2S: Move 
SVLAOSI INCB 

MOV 
MOV 
FIll 

KITS: INCB 
OVERSI MOV 

TST 
SEQ 
MOV 
RTI 

LAOS: 0 
TIMES I 371 
SCOTMP: ~ 

RAND,e, 
RAND,., 
RAND.O, 
RANDIC, 
( $P), 
'4, 
PC 

STACK. 
STACK. 
STACK2 
STACKI 
Ua44 
'#244 

flSW,,&,USWR 
1$ 
"SWR, SCOTH' 
'l1761!10,SCOTMP 
SCOTHP,lCN' 
OVER$ 
'SW.4,.,SWIlt 
KITS 
,swu,·nwlIt 
SVI.AOS 
lCNT"2, 
2$ 
TIMES, rCNTd 
10 T$ 
#1, tCNH1 
ICNT 
(6" I.,AD$ 
lCNT,',OISPLAY 

lCNT"'~ 
ICNT,lIfIOlSPI..AV 
I..AO$ 
SVI.AO$ 
I"AO$,(6) 

,PUT OATA ON T~E STACK 

isrT u~ TRAP VECTOR 

'K!~L Loue OR 1.00P ON SPEC~ TEST 

;SAVE SWR 
;eLR ALL BUT TtST NO, 
,ON RJGHT TEST' .SW6.". 

'1..001' ON TEST 

;KII.L ITERATIONS 

iBRANC~ IF rlRST 
iCONE? . 
,'BRANCH l' NOT 
JrlRST ITERATION 
iCOUNT TEST NUMBERS 
iS1VE LOOP ADDRESS 
iO!$PLAY TEST NO, AND ITERATtON COUNT 
iRtTURN 

,'SET UP DISPLAV 
,FIRST ONe:? 

irUDGE RETURN ADDRESS 
,FIXES PS 

;1.00P ADDRESS 
,RUN 317 TIMES 

o " 
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2527 
2528 
2529 
2530 
2531 
2532 
2533 
2534 
2535 
2536 
2537 
2538 
2539 
2540 
2~)41 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
2558 
2559 
2560 
2561 
2562 
2563 
2564 
2565 
2566 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 
2575 
2576 
2577 
2578 
2579 
2580 

U4020 
17142126 
il14030 
7.14034 
il141i;140 
C!l,4046 
e3,.41i!!5f/l 
~141i:154 
fZl,406f/l 
H41/166 
U4072 
el,4076 
U4U2 
1Z14106 
U4112 
214114 
214116 
U4l24 
C!14126 
U4l321 
U4134 

U4l40 

U4142 
U4l44 
1!14146 
21 4152 
el,4156 
e:1,4162 
U 4166 
fZl,4172 
~14176 
U4202 
U4204 
U4210 
e14212 
U4220 
U4224 
U4226 
U4230 
C!14234 
U4240 
214244 
U 4250 
U4254 
U4256 
U4262 
U4266 
U4270 
U42H 
e14300 
U4302 
U4306 

032737 
001402 
r'000:J4 
1'05267 
032737 
001017 
00IH!J~4 
011667 
162767 
0167e:5 
~04767 
01210121214 
004767 
{(I05737 
HJ000:1, 
00e0~0 
032737 
0011l!01 
000002 
105067 
2100167 

000000 

01004~ 
01'1'1 46 
002'0214 
016705 
004767 
000004 
2116721' 
""4767 
013700 
014U1 
2142701 
21216201 
042767 
0U167 
0iH"004 
0146 62 
016705 
004767 
i2l0n04 
~16705 
~04767 
1106301 
N>27 21:1, 
105761 
11110460 
000004 
000£104 
\1;1210' 
004767 
0000(')4 

002000 177570 

~tlN'07 
164742 
2'200:Jr1' 177570 

015362 
0000621 
0001H'2 0002152 
0~0046 
00t300 
""53 70 
00021.34 
H75 70 

1646 4 5 
177624 

21153 70 
164442 
001214 
014702 
164430 
001200 
000244 

171747 

01,4662 0f/l00 III 6 
0,00002 

1643721 
0011 36 
014702 
164356 
001122 

(')006.30 
164326 

014704 
015062 

001070 
!!i15370 

HL,T$I BIT 
SEQ 
TYPE 

1$ I 1 NC 
BIT 
SNE 
TYPE 
MOV 
sue 
MOV 
,JSR 
TYPE 
,JSR 

2$: TST 
BPI.. 
HALoT 
Bl" 
BNE 
RTI 
CI"RB 
.IMP 

HI,.TAD$1 " 

ERRORSI MOV 
MOV 
TYPE, 
MOV 
JSR 
TYPE, 
MOV 
JSFt 
MOV 
MOV 
8lC 
ASR 
MOV 
ADO 
TYPE 

U I SIGNS 
MOV 
J5~ 
TYPE, 
MOV 
JSF! 
AS\" 
ADO 
TSTB 
BMI 
TYPE, 
TYPE, 
MOV 
JSR 
TYPE, 

#510110, USWR 
1.S 
,BE~~ 
ERRORS 
#SW13,@I#SWR 
25 
I RETURN 
(6),lo!l.TADS 
#2. Iolt. TAOS 
HI..TADS,TTY 
""PRlNTR 
,SPACE+3 
PC, ERRORS 
"ISWR 
,.4 

#SW09,USWA 
,+. 
ICNT+l 
KITS 

RQl, -esP) 
Rl, .csp, 
SPACE.3 
RAND,A,TTY 
%1,PRIN'fR 
COMMA 
RAND,B,iTY 
X1,PRINTR 
,*244, R0 
.(""l, R1 
#11774'1,Rj, 
Rl 
#SIGNS, 1$ 
Rl, 15 

RAND,C,ll'Y 
%7,PRINTR 
CQMMA 
RANC,D.TTY 
"',PRJNTR 
Rl. 
#SADOPS,Rl. 
SPSW 
3$ 
I1EAD1.. 
E)(PECT 
(R~ H', '!'TY 
%7,PRINTR 
SPACEtI<3 

IBE!..!.. ON ERROR? 
INO - SKIP 
JR1NG REL~ 
JC~UNT THE NUM~ER OF ERRORS 
JSKIP TYPtOVT IF SET 
151<IP TyPEOUTS 

JPUT AOORESS OF INSTRUCTION ON STACK 

ITYPE H~ HOS 1 N OCTA~ 
JTVPE LEADING lERO/S 

IGO TO USER ERROR ROUTINE 
jHAI.T ON ERROR 
i$KIP IF CONTINUE 
IHAI..T ON ERRORI 
iC~ECK FOR INHJBIT I..OOP ON ERROR 
ISKtP !F I..OOP ON ERROR 

iLOOP ON TEST UNTIL NO ERRORS 

,SAV£: RI1J 
,SAVE ttl 

iTYPE RAND.A IN OCTAL 
iT¥P~ LEAOING ~EROIS 

jTVPE RAND.S IN OCTAL 
,T¥PE ~EAQING iERO'S 
iGfT PC.2 or INSTRUCTION 
iG[T iME INSTRUCTION 
JMASK ALL SUT TYPE (+,.,.,/) 
Jotv 9' 2 . 
iSfT TO reF or SIGN TAB~t 
,AM .,F'F'SET 

JTVPE THE ~lGHT SIGN 
tT'PE RAN01C IN OCTAl,. 
ITVPE ~EAOING lEROIS 

lTYPE RANDID IN OCTAL 
JTvpr bEADING iERO*S 
~RESET TAB~E POINTER 

JC~ECK FOR ERROR CONOl'10N~ 
IBRANCM IF ERROR 

,TVPE (Rl)- IN OCTA~ 
iTVPE ~EADXNG lERO'S 
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2581 1ll,4312 012705 0021610 MOV UTACK4, 'TTY ,TVP[ *$TACK4 J N O~TAL. 
2582 Z14316 Z2l4767 001054 .,J5R X7,PR1NTR ,TVPE I.EADING ~ERO'5 
2583 ~14322 ~HHH,e4 l'l15370 TYPE, SPACE ... 3 
2584 :'14326 012105 MOV (R1)+,TTY ,l'ypr tRl)" I N OCTAL. 
2585 :'1433£1 304767· C~1fZI42 .,J5R "7,PRINTR iTYP[ !.UDING iERO'S 
2586 (!14334 021Pl004 01. 470 2 TYPE, CO~MA 

2587 ?14340 011125 MOV (Rl.)'Tl'Y ,TVPE ( R1) IN OCTAL. 
2588 "14342 0214767 0211030 JSR "',F'RINTR J TVPE I.EADING iERQ'S 
2589 214346 e:002104 0150 76 TYPE, GQT 
2590 ~14352 2116705 1642,36 MOV SPSW, HY ;TVPE SPS\oI IN OCTAl. 
2591 U4356 004767 011lU14 JSR "7,PRJNTR I TVP[ L.EADING i!E;RO'S 
259;2 U4362 0''''2104 0153721 TYPE, SPACE+~ 

2593 U4366 13147215 164224 MOV SSP,Tl'Y ,TYPE liSP IN OCTAl.. 
2594 ;14372 0214767 021U1!I0 JSR "",PRINTR ,TYPE: I.EADING lERO'S 
;2595 U4376 0B0B04 015370 TYPE, SPACE+3 
2596 U4402 0167O, 164202 MOV ANS1, TTY JTVPE ANSl IN QCTAI. 
2597 U4406 0U767 01l1q,764 ')SR ""PRINTR ,TVPE I.EAI)ING i!ERO'S 
2598 f14412 02102104 014702 TYPE, COMMA 
2599 U44l6 0167121, 164170 MOV ANS2,TTY jrvPE ANS2 IN OCTAL. 
2600 H4422 004767 000750 "ISR %7,PRINTR ,Tvpr LEADING lERO'S 
2601 U4426 0005U SR 75 
2602 
2603 U 4430 000004 2114 751 3$1 TYPE. H£A02 
2604 U4434 000004 015062 TYPE. EXPECT 
260' 214440 0121!1l' MOV (Rt) .... fTV ,TVPE (Rt)· IN OCTAL. 
2606 U4442 004767 000730 "ISR "".PRINTR iTVPE L.EAOING ~ERO/S 
2607 U4446 01UJ004 U,370 TYPE, SPAcr"';s 
2608 U4452 016705 164212 MOV SAVSTK,TTV ,T\lP£' SAVSTK IN OCcrAL 
2609 U4456 004767 000714 "ISR ""PRINTR HVPE: LEADING i!ERO/S 
2610 U4462 000004 01'3 70 TYPE, SPACEtJ 
261'- U4466 0t1J572111 TST (RI). ;UPDAT~ Rill TO RIGHt AODR~SS 
2612 U447tIJ I/lUU, MOV R8,TTV ;TVPE R0 IN OCTAL. 
2613 «14472 0t1J4767 0t1J,700 ,JSR "',PRINTR ;TVP£ LEAOING JERO'S 
2614 U4476 0"~":!04 0153 70 TYPE, SPACE+;S 
261' U4502 02U21 eMP (R1)+, (R1)· ,ADO 4 TO R1 
2616 U45f!14 0111'" MOV (R~), Tn ,TYPE: (Rl1 IN OCTA~ 
2617 U4506 ""4767 11l~,,664 .,J$R "7,PRSNTR JT¥P~ LEAOING !ERO'$ 
2618 214512 0£10£111l4 015370 TYPE, SPACE.~ 
2619 214516 0167'" 164102 MOV RANO,C,TTY "TVPE RANtr.c IN OehL. 
26211l U 4522 O,,4767 I1lU650 JSR ,,7.PR1NTR ,TYP[ LEAOING ~EROIS 
2621 214526 00""'" ""537£1 TYPE, SPACE.3 
2622 U4532 03,67'" 164~P" MOV RAND,D,T'I'Y ,TYPE RAND,D IN OChL 
2623 V.1,4536 ~"4761 0011l6~4 JSR ""PRINTR iTVPE LEAPING ~ERO'S 
2624 214542 ~)"0004 0153 70 TYPE, SPACE"'3 
2625 ~14546 016705 164046 MOV RANO,A,TTY ,'TYPE RANOIA IN OCTAL. 
2626 1T1.4552 0k'l4767 000620 JSR "Y,PR1NTR J TYPE l..EAO.NG lE;RO'S 
2627 1'14556 0210004 03,5370 TYPE, SPACE+3 
2628 U4562 016705 164034 MOV RAND,B,HY I TYPE RAND.S IN OCTAL 
2629 !!14566 004767 000604 ")SR "Y,PRJNTR , TVPE I.EAOING ~ERO/S 

2630 fl,4572 02100"4 015076 TYPE, GOT 
2631 U4576 0167'" 164012 MOV 5P51o/, TTY J TVPE ~PSW IN OCTAl.. 
2632 U4602 D04767 011l11l!P0 JSR %7,PRINTR J TVPE !.EAOING i!E~O'S 

2633. . U4606 "'0e1004 03,5370 TYF'E, SPACE ... 3 
2634 

€O2 
01670' 1640£10 MOV $$P'TT~" I TYPE $SP fN OCTAl.. 

0 ,-) 
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2635 U 4616 004761 ;;)00554 JSR ""PRINTR ITVPf ~EAOING lERO'S 
2636 (14622 2112701 00M01l1 MOV #STK1, R1 J SET UP HBLE; POINTER 
263 7 ~14626 012700 0a~006 MOV #6, q0 
2636 714632 200004 0153713 6$: TYPE, SPACE+3 
2639 :'14636 2121Z,5 MOV (R1)+,'fTY ITYPE (Rl). 1 N OCTAL 
2b40 H4640 [1)04767 ::J~3532 JSR %1,PRINTR ,TYPE LEADING ~ERO~S 

2641 '714644 005300 DEC R0 ,COUNT DOWN 
2642 U4646 0013 71 BNE 6$ ,KEEP TyPING 
2643 ,,1465a iiH!10004 ~15362 '15: TYPE, RETURN 
2644 1!14654 2112601 MOV (SP)+, Rl 1~f:STORE R~ 

2645 H4656 012600 MOV (SP) + I R0 JRESTORE RI1I 
2646 U466k'J 00a2:2l7 RTS PC 
2647 
2648 U4062 025440 0013040 SlGN$1 ,ASCll " . " 
2649 ~14666 026440 2)001;,40 .ASCn " . " 
2650 214672 02504k'J 00i!l040 ,ASCIi! " .. " 
2651 U4676 0274 421 00210 421 ,ASCU " I !I 

2652 
2653 ?3.4702 0211i'J054 COMMA' "UCU "," 
2654 
2655 H4704 101215015 "'~004121 020040 HEAD11 ,ASC Ie <1 5><12>" PSW SP ANSWER" 
2656 214712 020214/21 020040 022104121 
2657 21.4720 0'0k'J421 053523 02004121 
2658 214726 0202140 0514 421 0201221 
2659 U4734 02"0421 02"040 020040 
2660 U<t742 041111l3, 053523 05$.105 
266~ U47521 0210 
2662 U 4751 0U 0221012 21221040 H£AD21 ,ASCIi <15><12>" FSW SP STI<~ STK2 STI(3 STI<4 STI(5 
2663 ~14756 022121421 020040 21200421 
2664 U 4764 021112140 051,520 020121 
2665 U4772 02004k'J 02"£1 421 0521123 
2666 U59.,,, 021212140 212121,,40 05~4421 
2667 2'15006 045524 0202161 020041/1 
2668 2152114 051440 045524 020062 
2669 U5k'J22 022121421 05t4 421 2145524 
26721 r1521321 0jHlU3 020040 05,,4421 
2671 U5036 045524 0200~4 2122104" 
2672 23,5k'J44 0'1440 2145524 2121H'165 
2673 U5/2152 022121421 0514421 045524 
2674 ~q.521621 00212166 
2675 215062 005015 054105 0425221 EXPECTI ,ASCli! <l'><12>"EXPECTI " 
2676 'I 1507k'J ei5210~ 02007~ 2l2l11l040 
2677 215076 005015 1214150' 035124 GOTI .ASCti! <15><12>ttGOTI " 
2676 l'15104 020040 0211litl411l 00fZ1040 
2679 ,EVEN 
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266~ 
2681 
2682 
2663 
2684 
2685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 
2693 
2694 
2695 
2696 
2697 
2698 
2699 
2700 
2701 
2702 
27213 
2704 
27215 
2706 
27217 
27218 
27(,39 
271/l1 
2711 
2712 
2713 
2714 
2715 
2716 
2717 
2718 
2719 
2720 
2721 
2722 
2723 
2724 
2725 
2726 
2727 
2728 
2129 
27321 
2731 

715112 
~151H 
n512i~ 
., 1512-4 
1'15121) 
'215132 
"15134 
Z1514" 
r15144 
U515" 
U515:~ 
121515(> 
,,"516" 
~1'16.1 
el,517" 
U51741 
U517(, 
U'204! 
t!15UJ{, 
U52U1 

H521C! 
U525~! 

U5256, 
U5261i1i 

U!5264 
~15270 
U5272' 
U5276 
~153212 
2153214 
U53216 
U,5312 
U5316 
U5320 
U5322 
"15326 
U5334 
~15340 
U5342 
U5346 
U5352 
1'15356 
e15360 

~15362 
('15365 
"15372 

o 

k~ 11113 4 6 
012703 7:15212 
022703 015252 
~11211412 
11215737 177560 
U0375 
113713 177562 
142713 000200 
1227U 0210177 
001£"113 
000004 11115252 
000756 
111367 000210 
000004 015374 
122723 000f1l15 
0"1351 
105063 177771 
~0"004 0'HlJ012 
012603 
00"207 

00"020 
006417 000012 

0U5 46 
01760' 0U002 
032705 171400 
13010044 
010567 01/l01P. 
0127U 015374 
U5715 
001406 
112537 171566 
10'737 171564 
100375 
00,,710 
017646 000002 
062766 0130002 000004 
022666 00xH,02 
00U2!6 
062705 00001212 
042705 "'11"'001 
010566 00 r:H'l f2J 2 
01261'5 
0~H"H!l2 

005015 000 
015 020012 1320040 
000 

015374 
kH:'HHH'l0 

READSI MOV 
U: MOV 
2$: CMF' 

BEQ 
TSTS 
BPL, 
MOVS 
BICB 
CMPB 
BN£: 

4$: TYPE 
BR 

3$ : MOVa 
TYPE 
CMPB 
9NE 
C!.RB 
TYPE 
MOV 
RTS 

INPUT, .BI.KW 
,QUESI,ASCIi 

• lOT I MOV 
MOV 
BX,. 
BNt 
MOV 
MOV 

U: TSTB 
SEQ 
MOV8 
T51'B 
SPI. 
BR 

2$1 MOV 
ADO 
CMP 
BNE 
ADO 
BIC 
MOV 

3$ : MOV 
RH 

RETURN I • ASC It 
SPACEI ,ASCIi 

,EVEN 
,TYPEI 2! 

R3,..O(6) 
MINPI,)T,R3 
#,QUES, RJ 
4$ 
~#~ 77560 
/.4 
Uj,77562, (3) 
#200,(3) 
*.77, (3) 
35 
, I QUES 
1$ 
(3),. TYPE 
"TYPE 
U5, (3)+ 
2$ 
·U3) 
,n 
(6)+,R3 
PC 

TTY,-,., 
'~C6', TTY 
'17704013, TTY 
U 
TTY, I TYPE 
# I TYPE, TTY 
(TTY) 
2S 
(TTY) •• u~ ""66 
"iI~77564 
.,,4 
15 
'2U) ,,,(6)> 
U,4(6) 
(6).,2«6) 
3$ 
#~, TTY 
#~,nY 
TTY,2(6) 
(6)+, TTY 

(15)(12> 
<15>(12)" .. 

,SAVE R3 
.GrT ADDRESS 
IC~ECK FOR BurrER OV£RrLOW 
IABORT 
,WAlT POR 
iA C~ARACTER 
,GET CI-lARAeTER 
.GE:T Rlo Of' JVNK 
Irs IT A RUBOV1' 
iSln!' tF' NOT 
iTYPE A '7' 
ilAP THE BUFr~R AND ~OOP 
ISfT U' FOR 'YPING 
," eCHo IT 
iCWECK FOR RETURN 
i~OOP IF NOT RtTURN 
'lAP RETURN (THE 15) 
iTVPE A ~lN£ FEED 
I RfSTORE 'U 
,"RETURN -

,SAV&: TTY 
iG!T AODRESS TO BE TYPED 
ds IT A TYPE;MJ 
.NO 
iGET THE CHARAeTER 
('UDGE THE ADDRESS 
,TeRM I NA TOR.? 
iOn OUT I' SO 
'~CAO AND TYPE THE CMA~AeTER 
ilS THE PRINTER READY 
,WAIT UNTIL IT'I$ 
iG!T T~E NEXT CHARACTER 
iGET ADDRESS TO eE TyprO 
iA~o 2 TO THE ADDRESS 
It' 1'1' ' •• 2' 
iNO 
JAOO 2 TO THE ADDR[SS 
,BACK UP TO AN EVEN BVTE 
IR~STORE ADDRESS 
I R£STORE TTY 
,RnURN 

{RETURN AND LINErEED 
,RETURN ANO 3 ~PACES 

iCHA~ACT[R TyPE LOCATION 

o 
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MAINDEC~11ftOBKE8~A KEl1F CPOp"U flS) EXE~CISER. MACYl1,62Q1 22dUG.72 111~" PAGE 55 
OBKEBA. Pl1 TYPE ROi,lTINE 

2732 
2733 1'l.5376 112767 0032101 1'1021130 PRINTR: MOVB ill. I FR ISET cERO Pl~~ SWJTC~ 
2734 ?154~4 000~02 SR ,.6 , $1< H' 
273~ ~~5406 005067 000122 PRINTS: CI..R ,PR ,SUPRESS ~EADING cERO'S 
2736 H5412 112767 177772 00"115 MOVe #e6"PR+1 'SE:T COUNT 
2737 05420 0104 4 6 MOV Ro4, .. (6) JSAVE: R4 
2738 H5422 012704 015524 MOV #,PRBUf,R4 ,SET POINTER TO flRST AscII CHAR, 
2739 U5426 U5014 C\.RB (4 ) ,C~EAR fIRST BYTE 
2740 t'15430 1'1210405 BR ,PRr ,ROTATE fiRST BIT 
2741 1115432 105014 ,PRI.: CL.F~B (~ ) iC~EAR BYTE OF' CHARACTER 
2742 UH34 01i!16105 ROI. TTY JROTATE BIT INTO C 
2743 U5436 106114 ROI.B (4 ) ,PACK IT 
2744 H5440 o r/l61 et, ROI. TTY iROTATE BJ'T' INTO C 
2745 1'15442 11/16114 ROI.S (4) JPACK tT 
2746 la5H4 121"61215 ,PRF'I ROI. TTY JROTATE BIT INTO C 
2747 1'15446 Ul6114 ROI.S (4) ;flACK IT 
2748 H545i1 11/15714 TSTB (4, liS tT lERO? 
2749 215452 12I11l1402 SEQ ,.6 ,SlOP iNC 
275i1 215454 105267 el00215. INca ,PR iSfT f!LL SWIT~H 
275~ 21546" U15767 000050 TST8 ,FIR iCWECK rl~~ sWlrc~ 
2752 U5464 I1lIU4r1l~ SEQ ,.6 ,Sl<lP BITSET 
2753 n5466 152724 000060 BISB #'21, (4)+ i"'AKE r Nro ASC II C"IAR 
2754 215412 105267 02100~" INca ,fiR.! iJNC COUNT 
2755 1Z15416 00135, BNt ,PRI. JAfPE:AT-
2756 U55G!!e 022704 015524 CM' ',PRBI,IP,FI. )[MPTY BUrrER? 
2757 l'155G!!4 001002 BNt ,.6 iSl<lP IF' NOT 
2758 U55216 112724 0002160 MOVS *''',(4). il.OAO 1 lERO 
2759 U5512 1052114 CI.RS (4 ) ,NUI.L TERMINATOR 
276" 215514 11l00i1U 015524 TY"E ,.PRBV' ,TVP! n 
2161 2155221 012604 MOV (6)+. Fl4 jA£STORE Fl4 
2762 U5522 ""0211l7 RTS PC ,Rf;TURN 
2763 
2764 ~15524 eJliH'U4 ,PRSU'; ,BI.KW 4 iOUTPUT BUrFER 
2765 215534 o ICH'!0 lIle ,PRI " iCOUNT ANO SWITCH 



MAlNDEC-t1-0BKEB·A KEUF" (POP·ll F"l 5) EXERCISER, 
oaKES A • PI1 OCTAL DUMP Or A WORD & 18 BIT ADDRESS 

2766 
2767 ll,5536 012777 015652 000120 PDOIo/Nil MOV 
2768 U55H £)12717 fHH"34\:1 "00114 MOV 
2769 U5552 01~"46 MOV 
2770 ~15554> 0121146 MOV 
2771 V1555E, 01'"'2 46 MOV 
2772 U556el klU346 MOV 
2773 U556~~ 010446 MOV 
2774 ~15564 010546 MOV 
2775 ~15566 J1""667 ,HH1064 MOV 
2776 (115572 012717 01 5602 1300064 MOV 
2777 e15611HD 021 0iH' " HALT 
2778 
2779 U5602 0167136 000050 PUps: MOV 
27821 U5611J6 021 5iH'l 1 CI.R 
2781- fl~5610 005221 1$: INC 
2782 215612 0211376 BNt 
2783 U5614 1211260' MOV 
2784 215616 01260~ MOV 
2785 2156221 0U6eJ~ MOV 
2786 215622 12112602 MOV 
2787 U5624 012601 MOV 
2788 U5626 01261110 MOY 
2789 U,563" 012777 01 5536 0UfJ22 MOY 
2790 215636 012717 0S03 4" II.! 0'''' 16 MOV 
2791 U,5644 01,,"04 01'6 721 TYPE 
2792 U565" 13"00"'2 RTI 
2793 
2794 U5652 """21"21 XL-LUP' HAL.T 
2795 U5654 02121716 SR 
2796 
-2797 £15656 0£lefJ0fJ ,SAVR61 I!J 
2798 U5660 00f/J024 1210121 26 POVECS, 24,26 
2799 U5664 01110024 "iHJ2I2t PUVECSI 24,26 
2800 U5670 "0"'15 0415221 042527 POwERSI ,ASCIi! 
2801 US67. 000122 
2802 ,EVEN 
2803 
2804 "00001 lEND 

o 

MACYl1,62fD 22"AU(;w72 1l.14k'l PAGE 5' 
TYPER 

#lI.LUP,'I'\JVECS 
#340, 'PUVEeh2 
R0,.(6) 
Rl,·(6) 
R2,.(6) 
R3, .. (6) 
R4,.(6) 
R5,"(6t 
SP"SAVR6 
#PUPS,(lPUVtCS 

,5AVR6,SP 
Rl 
Rl 
15 
(6).,R5 
(6)+,R4 
(6) •. ,R~ 
(6).,R2 
(6).,R~ 
(6).,R' 
,POOWN$,.POVfCS 
'HI, 'I'DVEeh2 
,POWERI 

,.2 

<l'>(U>"'OWfR" 

~.~~ 

~ ~) 

,sn fOR pAST IJP 
JP~IOI' 
JPUSH R0 ON STACK 
,PUSH R1 ON STACK 
,PUSH R2 ON STACK 
,Pl/51-! R3 ON STACK 
Jptu~f.I R4 ON STACK 
jPlJSf.I R5 ON STACK 
,uvr SP 
,SfT UP VEIHOR 

jefT 51' 
iWAtT LOOP POR TI-!t TTV 
,WAlT POR !HE INC 
;0' WORt) 
,POP STACK INTO R' 
,-POP STACK INTO R4 
,POP STACK INTO R3 
,POP STACK INTO R2 
JPOP STACK INTO R~ 
;P~P STACK INTO FlI 
'SfT UP T~r POWER OOWN V[C'OR 
,PRIO" 

iT~E powtR UP ,EQUfNCt WAS STA.TED 
j 9ErORE TME POWER DOWN WAS cOMPLETE 

'PUT THE ,I' HF;RE 
ipeW~R DOWN V£~TOR 
,POWER UP VECTOR 

o 
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MAINDEe·11·DBKEB~A KE1V CPOP .. l1 rIS) EXERCISER, M.CY1116~f) 22dUG_72 11140 PAGE " DBKE8A.Pl1 SYMBOl. TABI..E 

ANSi 00~61Ql ANS2 000612 BEGIN 0012111' 9EI.1. :; 000007 
81 Hl : el00t'10i 81 T1 ;: 000002 SPill! :; 01!l20011J Al '11 = 004r;Hll!l 
81 T12 :: ~1011!011J 81 T13 :: 0201'210 81114 :: 04210011J Bl'1'15 :; UlI1J0fiH3 

8lT2 = 21 ~ iH'I 21 4 BIn :: 0vH~010 BJT4 :: 11J001ll20 Bl'5 00004fl1 
BlT6 :: l0010~ BIT7 ;: 000211J0 BITS ;: 00121400 81,9 ;: 001~00 

eec = l.:'0257 COMMA 01471212 DtSPI.A ;: 1775711J DONE 0~26~2 

ERRQRS kJ01002 ERRORS 12114142 EXPECT 03,.5062 rAOO = e'50i'0 
FOIV = 07503(11 F'lSTRP 000754 rMUL. ;: 11J7511J20 f'O~T~N 001360 
FSUB :: 075010 GOT 015076 !-IEAOl U4704 HEA02 0~4751 
HI.T : 104000 H\,.TADS 014140 HI. TS 0140218 teNT 02111'00 
II.L.UP ~15652 INPUT 015212 K t T$ 013764 LADS 0t40U 
L.EVEL.0 ;: "IHH'!00 I.EVEL.1 ;: 00004'" I.EVEl.2 ;: 0001210 L.tVEI.3 ;: 000140 
L.EVEL4 ;: 21021200 I.EVEL.5 ;: 0002421 I.EVEI,.6 :: 0003210 LEVEL.7 :: 02103421 
N ;: o N'"35 OVERS 0:1,3770 PC =XiHH,,00' peNT 00100f 
POOWNS 015536 POVEC$ 0~566" POWERS 21~::>670 PRtNTR I1l~537~ 
PRINTS 21154216 PS ;: 177776 PUPS 0'-5602 PUSHR 013600 
PUVEC30 015664 RAND.A 0210622' RAND,S 000622 RAND', C 0"'0624 
RAND.O 300626 RAN04$ 0"0674 READIN 012162 READ$ ",-5U? 
RETURN 015362 RNOFL.G 000672 Rfe'! ;:UU""" R1 ;;X0"'IH"01 
R2 = '" 11HH'J" 2 R3 =%fZI00003 R4 ;;%0210004 R5 =X2l0U0' 
SAVSTI< 000670 sec: ;: 000277 SCOPE ;: ~IH4RH!I SCOPES n3644 
SCOTHP 014016 SlGNS 014662 SNV :: 000272 SP ,"00011l0§ 
SPACE 015365 STACK0 011! 0 6" 4 STACK2 "006fJ6 STACK4 0",eU0 
STACK6 000612 START 0IU146 STl(l 0006U STI<2 (1I2Ife'!6e2 
STt<3 0210604 STI<4 00061116 STI<5 0211116121 STK6 Qlfl061,2 
SVL.ADS 013744 S\o/R :: 17757" SWillS :: 00,,400 swm9 ;. 

" " ;U! 2JI!I 
SW10 ;: 002000 swu :: i:Ha4000 SW1,2 ;; 0U0210 SW!3 II In 21 Ql0IIJ 
S\O/14 ;: 040000 5\0/15 ;: 10 0 il"!! i! T1MES 2114U4 tsU IU1441 
TST10 fl04202 TST"l 004442 T5'1'12 0047U Ts,.:3 21215~42 
T5T14 005402 TST15 005642 '1'5116 0"6102 TSH'1 e"634~ 
TST2 002000 TST2i!l 0",6604 TST21 007044 T$T22 21073"~ 
T5T23 007544 TST24 "'U004 T5T25 0U2H TS'26 au,,,. 
T5T27 i'lH!746 TST3 00234'" T5T3G!1 011216 T$.31 "UH. 
T51:52 011706 TST33 012146 TST34 02.24"6 TST4 0"27'" 
TST5 003240 TST6 00350fl TST1 11J037U TT'tI !lX0UIi!l'" 
TYPE :: 000004 TYP IN U12Ul Y(SRT Ui'l7~2 UflOER 0'HJ~3t 
$ADDPS 21006321 U001 000632 5A002 0"0634 UOR ;; ...... G 
SOlVER 2100666 sOlVPS 000660 $01V1 2100662 SOfV2 02!2l6~~ 
SOVR ;: •••••• G Se:RR 01341 4 G SERRA IUJ420 G $E!O T IU 3412 
SML,R :: •••••• G SMUI.,ER 000656 SMUL.PS 000650 $MUI,.1 QH'l0652 
sMUL2 1/l00654 $POL,SH U3064 SPOPAO "~31/l66 SPOPDV "~3300 
$POPML, 013222 $POPSB 0,,3144 SPSW 0111061 4 $FUS~ U31.'!H 
$SBf! :: ••• iI •• G $SKlP 013406 ssP 000616 $$UUER 01110646 
SSUBPS 00064~ $SUS1 000642 SSU82 000644 ',BtT '" 117177 
.101 015256 ,PR 015534 ,pRBur Z~5524 " PRF 015444 
,PRL. U5432 ,QUES 03,5252 ,SAVR6 015656 " T9 IT 2J~276e! 

• TYPE 015374 ;: 015700 

01"'H~00 

ERRORS eETECTED I III 
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UDR ~ACY11.62" 22",AUG_72 11! 41 PAGE 1 
AORe 4 • PA!. 

1 , T tr!.E SA OR 
2 fll:'lf2!002!' .eSEeT 
:s ,G~OBL. UPR,SSB~,HRR 
.. UOR .--~ THE REAL AD~ ROUTINE 
5 COPYRIGHT ~971, Dl~tTAL rQUIPMENT CORP,. MAYNUD, MASS', 
6 REfill.ACE THE TWO ITEMS ON TOP or THE STACK 
.7 WPH THEIR SUM, 
8 iSBR '!'--lI THE REAL, SUBTRAeT ROUTJNE 
9 SUBTRACT THE TOP STAeK JTEM PROM THE SECONO ITEM 

1I/l REPL,ACE THEM BOTH WITH THE 0IrrERENCE, 
11 12101:'1''''0 RQlIIX0 
12 000002- Rld1 
13 (2111111)02 R2!1X2 
14 12J0"01!1~ . RJ !lX3 
15 0e0U4 R4,U 
16 0un, R5!X5 
17 000006 sp!u 
18 12100001 pc!u 
19 01!1Ul!le SlGNS,1!I 
20 0211!1004 A114 
21 £100006 91116 
22 I2IU"UI A2,8, 
23 00""12 Bi,U, 
24 171U2 AC!1773fiJ2 
25 177304 MQ'1773"4 
2~ 17131.2 NORI177JU 
27 177316 AS .... 171314 
28 Il""') " 121 0 rein 
29 reel""'" 0U716 U0000 SSBR I ADD *unu"$p iCHANGE: THE: SIGN 0' TOP ITEM 
31 e!2l1 ,Iror F'I'U 
31 UDRI ,WORD 111U'lal , IltT' 
32 ,WORD ""424 f I~D' (8')+,'0 .GU O'EIUNI) 
33 ,WORD l1U~6 11400' (1').," '400 
34 ,WORD 174S46 J '."~_ rS,-($" J ~UM TO STACt( 

3' JM!' .eu). 
36 0"0 .[NOe 
37 ilk'll ,1'NoF' F'PU 
38 ue0214' 011!'440 UORI MOV R4,eeS,.) 
39 U"''''6' 011J50 46 CLR -($P) 'C~EAR SIGNS 
40 UkllUfiJ ' "05002 CLR R2 ,CLEAR EXPONE:N'S 
41 :!~211!!12' 005003 CI.R R3 
42 ~01H:'14 ' 0"6~66 "0U06 ASI. 81(SP) J$~lF'T B1 
43 U0020' 006166 0U004 ROI. AleSI') ,$IoI1F'T A1 ~.-

44 f! tH'024, 156603 "0al r/H'l5 BISB A1.1 (SP hIts JGM E1 
45 ?IH"l'30" 001574 BEQ OUT 'JUMP JF' ~tRO 

46 '1 C0032" 1£!6114 ROL,B "SP 'tiET $:I. 
47 Z~0,,34' 006366 "00IU2 ASI. 82(SP) 'S\IIH" B2 
48 ~wHH'4'" 006166 0l'0010 ROI. A2(SP) 'SIoIH"' A2 
49 t£l0044' 156602 000011 elsa AZ"'1(SP).R! JGET E2 
50 ~0fJ05'" 001014 8NE A2Nl ,JUMP IF' NOT 0 
51 ~'HH:152 ' 106016 ROR8 @SP ,RECONSTRUCT A1;Sl 
52 Ul"054' 0i216066 02H'l!/lfiH ROR A~CSP) 

53 f03060' 006066 000006 ROR B2,(SP) 
54 0 64 ' 

1Z1.6666 000004 "0"010 MOV A" (SP )~,,( SP ) ,F'jRST ARt; TO TOP OF' STACK 0 r. ) 
\~_/ ·i_ 



55 ~~0~7Z' 016666 000006 0~0012 
56 ~0~100' 000550 
57 Z0~102' 106166 000001 
58 ?~~106' 112766 300001 000011 
59 ~~0114' 112766 000001 ~00005 
60 ~00122' 16~3e2 
61 ~00124' 0030~5 
62 ~00126' ~16600 000010 
63 e00132' 016601 000~12 
64 e00136' 000415 
65 ~00140' 06020~ 
66 r00142' 016600 00~004 
67 ~00146' 016601 000006 
68 f00152' 016666 ~00010 000004 
69 e,0160' 016666 000012 000006 
70 ~00166' 000316 
71 e'0170' ~05402 
72 e~0172' 126616 000001 
73 f00116' 001403 
74 r00200' ~05401 
75 200202' 005500 
76 200204' ~05400 
77 f00206' 005702 
78 ,,0210' 0014'0 
79 200212' 022702 177741 
80 200216' 00340, 
81 f00220' 016600 000004 
82 V~0224' 016601 000006 
8~ 200230' 0004;6 
84 002 
85 
86 
87 
88 
89 
90 001 
91 002 
92 
9~ 001 
94 002 
95 ~00232' 022102 177770 
96 200236' 003431 
97 000240' 005004 
96 ~00242' 00570~ 
99 200244' 100001 

100 ~00246' 005104 
101 e~0250' 02~702 177760 
102 ~00254' 0~2405 
103 ~0e256' 010001 
1~4 eZ0260' 010400 
135 VZ0262' 062702 000020 
1~6 e0~266' 001421 
1~7 V00270' 022702 177770 
108 ~00274' 003412 

MOV 
SR 

A2Nt: ROI.B 
MOVa 
MOVS 
SUB 
BGT 
MOV 
MOV 
BR 

EXPAI ADO 
MOV 
MQV 
MQV 
MOV 
SWAB 
NEG 

SC~K I eMF'S 
SEQ 
NEG 
AOe: 
NEG 

ECioIKI TST 
8EQ 

SIoIF'T I CMII' 
BI.£ 
MOV 
MOV 
SR 
.IF'OF' 

SHrTRI MOV 
MOV 
MOV 
MOV 
MOV 
.ENDC 
,lroF' 

SloIrTR I I WORD 
.(NOC 
,lrNDF' 

SHrTRI CMF 
BLoE 
CI"R 
TST 
BPI. 
COM 

NCOMPI CMP 
81.T 
MOV 
MOV 
ADD 
SEQ 

SHrTRL.1 eMF! 
BI.E 

B1.(SPhB2CSPl 
OUT ,DONE 
SIGNS.~(SP~ JC£T S~ 
#"A2+1(5P, IINSERT NORMAl. BIT 
#l,Al*,(SPt ilNSERT NORMAl. BlT 
R3,R2 JR~'E2.El, R3~£1 
EXPA ,JUMP If E2>-E1 
A2(SP),R0 iRe~A2 
B2Csp~,Rl iRi.S2 
SCHK ,CWECK SIGNS 
R2,R3 ,R2;E2.E1,R3.E2,E2>E1 
A~CSP),R~ JR~'A~ 
B1CSP).R~ iRt=B1 
A2(SP),A1(5P) 
BZ (SP ) ,B1 (SP) 
'SP ,EXCHANGE SICNS 
R~ ,[1-E2 
SJ~NS.~CSP',@SP iSEE 1P SIGNS ARE THE SAME 
£CHK ,Yes, OHECK EXPONENTS 
R~ IN~GAT~ PAACTI0N 
Ril 
RQI 
R2 
SHrTO ,JUMP IF £1;£2 
'-25"R2 lIS THERE ANY POlNT IN S~lrTtN~? 
SHPTR ,YES 
A~(SP),R0 iNO, ANSWER IS OPt RAND 
a~(SP),R1 iW!TH THE ~ARG~R EXPONENT 
NORMO 
EAt 
R~.'*MQ ,MOVE FRACTION TO AC,MQ 
RB"ue 
R2,.'ASH iS~I'T RIGHT TO EQUALliE EXPONENTS 
"MQ,R~ ,RtCOVER SHlrTED rRACTJON 
'#AC,R~ 

MU~OIV 
013002 "ASHe R2.R~ 

EAUMUl.otV 
,-e.,R, ,CWECK * 0' BITS TO SHIPT 
SHPTR0 IJUM~ tr NOT MORE THAN 1/2 WORD 
R4 ISET UP EXTENSION BITS 
R0 ,BASED ON HIGH ORDER fRACTION 
NCOMP IJUMP IF' • 
R4 J. OTHERWiSE 
hUt ,R2 
SHrTRL IJUMP JF LESS THAN ONE WORD TO SHIrT 
R0,R1 ,SHIrT RIG~T A WHOI.E WORD 
R4,R0 IVSE EXTENSiON BITS 
#1~.,RZ 'ACCOUNT rCR SWIfT 
SHf'TO 
*-$., R~ 
SHF"TRf) J JUMP I F NOT MORE THAN 112" WORD 



SADR ~ACY11.620 22-AUG·72 11141 PAGE 3 
ADR04.PAI. 

1'19 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
132' 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
156 
159 
160 
161 
162 

UI'I276 , 062n2 
U0302' 0063a1 
('00304' 0216100 
U~306' W'06Ul4 
FI;H'J310' 005302 
V r/lfl!312 , 2'03373 
1'00314' 010001 
1c'210316' "'U4210 
1.'021323' 001H04 
1?0"'32;~' 12!2162021 
U0324' 006001 
U03U>' 21215202 
U0331'" 1'l02774 

0"" U033:2' 0666021 
U0331S' 11166601 
Ul2l34il' 0"5SI1l21 
U034<t' 126616 
200351" ""12134 
11'0035;~ I 0;$21027 
U035C)' 001403 
20036'" 02162"" 
U036;~' "2160131 
U036 41' 0052133 
2U366' "210303 
UfIl37il' 021ie2" 
U0372' 1502103 
U03H' "062116 
U"3761' 006003 
UfJ40il ' 0"6001 
U2l4"~~' 021'5"" 
~0214214' 0055"3 
UB4B6' U2411 
U04U' 1034121 
U0412' 010366 
U0416' 0:1.16166 
11'00422' "215726 
2013424' 01261114 
UB426' 022626 
2021430' 01U1H 

"'00432' "04567 
t'00436' liH!'I1l77l. 
UI?J4421' 01213 
UI2I441 , 01212 

UI?J442 , 005700 
10MH' ~~"3005 
UI2I446" 0211413 
Uk"450" Vl054021 
U0452' 005401 
U2l454 ' 00'600 
~021456' 000316 0 6121 ' 

000004 
"0121006 

0000"1 

000010 
0021012 

ADO 
SloirTL I ASI. 

ROI. 
ROI. 
DEC 
BGT 
MOV 
MOV 
eR 

SHFTR0: ASR 
ROR 
INC 
BL,T 
,ENOC 

SHFTD I ADO 
ADO 
Aoe 
CMPB 
BNt 
BIT 
BEQ 
ASR 
ROR 
INC 

NORMD, SWAB 
BNt 
Blse 
ROR 
ROR 
ROF! 
Aoe 
Aoe 
BVS 
BCS 

STORE I MOV 
MOV 

OUT I TST 
MOV 
CM" 
..IMP 

I 
OVER I JSR 

SR 
,BYTE: 
,SHE 

I 
SUB: TST 

B lT9: 

BGT 
SEQ 
NEG 
NEG 
sac 
SWAB 

#16"R2 JS~lfT ~£rT 16.X 
Rl. 
R0 
R4 
R2 ,COUNT ~oap 
SHfTl.. 
R0,R~ JPUT RESUI.T IN Rill, R~ 
R4,R" 
SHPTO 
R0 ,SWIFT A MiN AND B MIN 
Rl 
R2 ,REDUCE EXPONENT OlfFERENCE 
SHfTR0 

A1CSP),R0 
81CSP),R1 

iAI+A2 
,B1+92 

R0 
SlGNS.~(SP)"SP 
SUB ,GO e~E:AN UP SUBTRACT 
Re,#use 
NORMD J JUMP t F" NO ~JORMAI.. B IT OVERfLOW 
Ril 
R~ 
R3 
R;' 
OVER 
R0,R3 ,sp 
R~ 
Rl 
Rl. 
R~ 
OVER 

,INCREASE EXPONENT 
,MOVE EXPONtNT LE" 
,JUMP IF OVtRr~ow 

,ROUND SUM 

OVEFI 
R3,A2CSP) 
Rl,B2CSP) 
(SP,+ ,POP 
<$P)+,R4 

'STORE EXPONENT AND SIGN 
ilNSERT LOW OROER PRACTION 

SIGNS 

($P).,(sP). iPOP PfRST ARGUMENT 
_CR4). 'OON£~ RETURN 

R~,SERR .ERROR 3,2 
OUT 
3 
2 

R~ 
BJT9 
HEST 
R0 
R~ 

R" "SP 

'CHECK H!G~ OR~ER RESULT 'RACTtON 
'IF POSITIVE StGN IS OK 
ICHECK FOR lrRO RESULT 
IGET ABSO~UT( VA~U~ 

IEXCHANGE SIGNS 

o 
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ADRI2I4.PA~ 

163 "~2 I lror EAE 
164 81'1' Rill, to'''' 
165 8N£: B JT9A ,.,JUMP IF' ~OT MORE THAN 2 TO SH t F"T 
166 ~ov Rl"#MQ ,RESULT rRACTloN TO AC,MQ 
167 ~ov R0"ItAC 
168 CI,.R "'NOR ,NORMAI.IlE 
169 SUB fl#NOR,R3 ,AOJUST EXPONENT 
170 MOV h6,UASH ,S~IFT TO CORRECT POSITION 
171 ADD #6,R3 ,COMPENSATE EXPONENT 
172 8LE UNDERf' 'JUMP IF VNDERrLOW 
173 MOV .uc, Rill 
174 MOV UMQ, Rl ,GET f.ACTJO~ ~ACK 

175 SR NORMD 
176 01211 ,(NDe 
177 U0460' ~~n27 el00400 8lT9AI BIT R2I,,4U 
178 200464' I2IQlUl14 BNE uTtST 'JUMP IF NORMAL. BJT rOVNO 
179 U12I466' 01/l'30~ DEC R3 .oeCREASE EXPONENT 
18'" 200470' 9106301 A5L. R~ ,OOUBL£ rRACTIoN 
181 UI!l472' 2IUU0 RPI. R0 
182 100474' "21121171 SR BP9A ,TRY AU!N 
183 UI!l476 , 0fJ57"1 irEST I TST R~ IC~ECK LOW ORDER ~ART 

184 21212 , 1 ror EAt 
18; BN!: BlT9 
186 8R lERO 
187 fJ01 ,[Noe 
188 002 .IFNOF' EAE 
189 UI!l501/l' 0Q114U BEQ lERO 
190 U"511l2' 0"03"'1 SWAB R,. ,SAVE NOAMAl..Ilf SOME TJME 
191 U0504' U011iJ1IJ Blse R~,R0 ,MOVE 91TS I..E:F'T 
192 U2I506 ' 121'01"1 ca"R8 Rl 
193 tU51I/J' U270:5 132)02110 SUB #8" R3 , UL.L e:XPQNENT ABOUT IT 
194 U0514' 0"21761 SR BIn 
19' 012!3- ,tNOC 
196 Ulll516 , I1IIU 7 III 3 UTESTI TST R~ IC~ECK rOR UNDERrL.OW 
197 U0520 ' 0QJ3322 BGT NORMO JJUMP IF' NONE 
198 200522' 004567 0Ui"H"G UNDER": JSR R5,SERR 'tRRQR 5,2 
199 U!0526' 1300401 BR UNOER 
2"'0 U05321' 00, • BYTE: 5 
201 U0531' 002 .BYTE 2 
202 U0532' 0052101 UNDERI CI,," Rl ,UNDERfL.OW, TRfAT AS 21 
203 200534' 005003 cEAO: Ct"R R3 leI-EAR [)(PONENT 
204 U0536' 000725 BR STORE 
205 000 ,ENoe 
206 ""00131 .[NO 



SAOR ~ACY11.62~ 22.AUG.72 11,41 PAGE 5 
AOR~4.PA~ SYMBO~ rAB~E 

AC = 1773"2 ASIol = ~ 77316 A1 = "30""4 A2 = 0"031Pl 
A2Nl k'00U2R ep9 000460R BlT 9A "2!~460R 81 = 00"00~ 
82 = i1J01H!l.2 £ C-i-IK 0"0206R [)CPA 0"01411!R ra :% l!HHHH'" 
MQ = 1773~'4 "-iCOt-IP 0"02!H!R NOR = 117312 NORMO 000366R 
OUT 002J4,~2R OVER 000432R PC =%0021Z2I1 R0 =X k'0" I"'l2' 
Rl =U00"211 R2 = %,""'0" 2 R3 =%000k'03 R4 d,,0000~ 

R!5 =U2'00~15 SCIolK 000172R SHrT 9H'02~2R SHf'TD 0PJ0:532R 
SHFTL I1!"'2J3212R SHrTR 000232R SHf'TRl. 00021fJR SHF'TR0 ue322R 
SlGNS ;: 0"'002'0 SP =%0210"06 STORE 0"0412R SUB eU442R 
UNDE.R 0"'05J;2R l)~OERr U0522R UTEST 000516R i!E~O 0110;34R 
lTEST 0U476R SADR 0""004RG $ERR = •••••• G !SeR ,""'.1111 ~2iRG 

= n0540R 

210,,540 

ERRORS e£TECTED f 21 

t-C~ 
\c.'/ o 
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MLR05.PI\~ 

1 
2 0r1Hl000 ' 
3 
4 
5 
6 
7 
8 
9 

121 
11 
12 
13 
14 0Q11l10Q1 
15 21BU0~ 
U rlJB fJ00 a 
~7 "102103 
~8 021G!JZ04 
19 III fI.I8&I 0' 
20 0rJ8&l06 
21 I2IfJ0U7 
22 t71304 
23 171311 
24 171314 
25 002100; 
26 008~U A'a. 
27 0001U4 8'12. 
28 000018 R[SLTp8, 
29 0001111'112 SIGN;&:2 
321 00~ 
31 $MLRJ 
32 
33 
34 
35 
36 1300 
37 001 
38 e02!0210 , 0104 46 $MI.RI 
39 Ulll2l02 , 1Il"",4, 
40 002 
41 eRl0004' £116602 0021004 
42 1!00010 , 006302 
43 200012' !?JU146 
44 2tIl0014 ' 005046 
45 l!0~016' 000302 
46 U01Z120' 110216 
47 1'002122 ' 0015217 
48 200024' 000261 
49 U0026' 0062102 
50 r00030' 105002 
51 "0111032' 156602 11I0001~ 
52 "o111036' 005003 
53 r00040' 156603 2100012 
54 \'21('1044 ' "'00303 

• TlTl..E SMI.R05 
,CSEeT 
,G1,.081. SMI.R,SERRA 
SMLR THE REAl.. MULTIPLV ROUTINE 

$MI.,R V0054 

COPYRIGHT "911. OI~lTAL. fQU1PM£NT CO~P I' MAyNUtO, MA~S', 

CALL EO IN POLISH MOOE~ 
REPLACES T~£ TOP TWO REALS ON THE STACK 
WITH THEIR PRODUCT, 
RZ!lUl 
fill!"! 
R2!X2 
R~'''3 
R4\I"4 
R,!'" 
S,,,X6 
PC:U7 
MQU 71304 
SR!!1113U 
L$H·117314 
r'Iu 

• H'OF" F"PU 
,WO"O 11UIU I J!!£ n' 
,WORD 17242. II Lor ($P)t,'11 ,GET HUI.T,ll.tCAND 
.WORD "'UU " MUU' CSP).,'rJ I MULTl"\,.Y 
,WORD 1,4/1146 " nr F'1l,.(s!') ,PRooUeT TO STACK 
JMP '(R4). 
,E;NOC 
,1"NDr "PU 
MOV A4,-(SP, 
MOV R' •• (SP) 
,1F'NDr EAt&MUI..D 1 V 
MCV UE!.4(SP,.R2 
451. R2 ISHIPT MU~'IPblcANO 
ROI. -(SF) rt<EEPSICN 
CI..R _(SP) .CLOR EXJPONENT 
SWAB A2 
MOVS R2"SP .KeE' MULTIPLICAND EXPONENT 
etC) l£R01 ,JUMP !F" ANSWER IS tERO 
SEC liNS£RT NOAM.L 81T 
RCF! R2 
CI.AB R2 
Blse AU (SF) I Rjil 
CI.R R3 
Blse A.2(SP),R:' 
SWAB R3 



55 rlZl00 416' 
56 . l" 001Z1~;2' 
57 ~0"'056' 
58 ~2I"'1ZJ62' 
59 l"0IH'J64' 
60 UIZII/I"0' 
61 1.'2'007'2' 
62 l"00074' 
6~ U0U'" 
64 "00102' 
65 U0Hl6' 
66 U0112' 
67 UI!J116 , 
68 ~U122' 
69 U0126' 7" U0132' 
71 U01:56' 
72 
73 
74 
7' 
76 
71 
78 
79 
80 
81 
82 
83 
84 
8' 86 
87 
88 
89 
90 
91 
92 
93 
94 9, 
96 
97 
98 
99 

100 
103-
102 
1"13 
104 
Ul' 
1"6 
107 
108 

1306366 
2lfll556~ 
Ul)766 
001467 
ro0611J66 
00500fll 
"'''500:1, 
03,6604 
"014216 
01270' 
01ZJ4767 
"'04767 
016604 
elU70' 
2"4767 
01!IC767 
062604 

001 

002 

000014 
000002 
000015 

000014 

"00"16 

00""17 
000220 
0001 60 
1000014 
000007 
"0"144 
000144 

B2Ni!: 

B2l1 

ASl,. SCSI') ,S~lrT HtGW ~V~TIP~IER 
AOC SI~N(SP) IGrT p~OOveT SIGN 
TSTB 
SEQ 
ROR 
CI,.R 
CI.R 
!'lOV 
BtQ 
MOV 
J$R 
JSR 
MOV 

S+1(5P) 
lER01 
SCSI') 
RIi1 

,,JI)MP IF i!ERO 
,SIGN IS NOW i!ERO 
,CLEAR PRO~UCT 

R1 
a+Z(SP),R4 
B~i! 
't5, ,R5 
PC,MUI"Te 
PC,MUI,.T ,DO 
B(SP),R4 

iGET LOW OROER MUl,.TIPLIER 

!'lOV 

LAST ~OW BtT PULL PRECISION 
iGfT HIGH ORDER 81'S 

ARE ON~V SEVEN OF' THEM '" R5 JTIo!ERE 
JSR 
JSR 
AOO 
,ENCC 
EAt eOCE 

pc;, MUl,.T 
PC,MUI.Tl 
CSP)+,R4 

;Ge 00 THE NORMAL BIT 
,AOD EXPONENTS 

I I roF' EA£ 
(A1+A2.2···16).ce~.B2.2· •• i6) 
MOV 'MQ,R4 ,POINT TO HQ 
MQV '1"""0".R5 ,crT I.EAOING BIT 
MOY B.~.4CSP)"R4 i~ow O~OER B TO MQ 
MOV s.e.4CSP),i(R4, iHtG~ fo AC 
8EQ JERO ·,JUHP " • 
INC "~SH ,GlT $tGN 
RORB .UR 
ROI. .CSP) .~~Vf IT 
MOV CR4).,.(S',. islVt tXPONENT 
C~R8 '$' ,RIGwT JU$'lrv IT 
SWAB 1$' 
MOV ""'~SH ,HOVE 'RACTJON ~£rT 
MOV 'R4,.~SP) f$lvt B2 
SIS "' •• (R4) (INSER' NORMA~ BIT 
MOY (R4,+,.CSP) tSAV£ 91 
MOV A.~+4(~P)"R4 t~OW ORDER A TO MQ 
HOV '.'+4(SP),.CR4) ,wlGH '0 AQ 
SEO ~tR02 'JUMP " • 
tNC "~SH J~tT SIGN 
RORB "$R 
AOC 6(5P) ,OfT RESU~' SI~N 
MOV 'R4,R3 ,QfT EXPONENT 
CL,RB R~ 
SWAB R3 
ADO R3,4CSP} iGET SUM 0' EXPONENTS 
MOV f1"'l,.SH J~f,T JUSTIFY PRACTION 
HOV (R4)+,R2 ,SAVE Ai 
BIS ""R2 .INSERT NQRMA~ BlT 
C~R R0 JC~EAR PROOVCT 
CI..R R3, 
MOV (R4)+,R3 .SAVE A2 
SNE A2Ni! 
TST _(R4) 0 'POINT TO MQ tel 

~<.-.YI o 
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MI.RI1J5,PAL 

1219 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
1221 
121 
122 
123 
124 
125 
126 
121 
128 
129 
131 
131 
132 
133 
134 
13' 
136 
131 
138 
139 
14" 
14,. 
142 
143 
144 
14' 
146 
147 
148 
149 
1521 
151 
152 
153 
154 
15' 
156 
157 
158 
159 
16e 
161 
162 

BR A2l J~WORT CUT 
A~Nl: MOV '$Pf~R4 ,GET B1*A2 

CMP .(R4),.(~4t ,POINT TO AC 
ADO RJ"R4 ,A2. 2'S COMP CORRECTION 
TST R3 
BPL, A2P 
ADO ~SP,.R4 ,81, CORRECTION 

A2P; MOV (R4,.,Rl ,~tG~ PRODUCT TO Ri 
A2~; MOV 2CSP),CR4). is! TO MQ 

BNt B2Nl 
TST -CR4) ,POINT TO MQ 
BR B2i! J~WORT CUT 

82Nl: MOV R~,~R4 IGET 82*'1 
CMP .(R4),.(R4t ipOINT TO AC 
ADO 2(SP),'R4 JB2. CORRECTION 
TST 2CSP) 
8PL, 82P ,JUMP Sf 82 • 
ADO Ra,.R4 ,Al, CORREeTION 

82P' ADO (R4,.,R1 ,HIGH PRODUCT TO Ri 
AOC R0 

B2l1 MOV R2,(R4,+ ,AI TO MQ 
ADO Ha,Re 
MOV ,SP,tR4 IGfT Al*S1 
ADO ($P).,RB 
ADO eC R4),R1 
ACO RII! 
ADO e(R4),RB ,Ae+RI1J 
TST (SP). JPOP 82 
MOV C$P).,R4 iGfT SUM or tXPONENTS 
,iNOO 
HUI./OIY CODe 
.I,or MUI.01V 
(A~.A2*2 •• e16)4CB~.82.2**.i~) 
MOY B.~.4($P),A5 il.OW ORDER 8 
MOV B.e.4($p),A4 ,HIGH ORDER 
El£Q n;RO 
,WORD 0134a',1 iJ A$MC #~,R4 ,G(T SJGN BIT 
AO!. -eSP) ,SAVE IT 
MOV R4,w(SP) ,SAVE EXPONENT 
CI"Fle 8I$P 
SWAB f$P ,RIGHT JuSTlry 
,WORD ~73427.7 II ASHC #i,R4 '~ErT JUSTIFY rRACTION 
MOV R5,e(SP) ,SAVE 82 
BiS *100000,R4 itNSERT NORMA~ BtT 
MOV R4,w(SP) iSAV£ B1 
MOV A.~+4(SPl.R3 ,GET A2 
MOV A+0+4(SPl,R2 JG~T A1 
SEQ ltR02 'JUMP IF Rr.SU~' TO BE 0 
,WORD 013221,1 II ASHC #l,R2 ,G~' S'G~ 
AOC 6(SP) ,GfT RESUI.T SIGN 
MOV R2,R0 ,GrT E~PONENT 
CI.,RB R0 
SWAB RI1l 
ADO R~,4(SP) ,GET SUM Of EXPON~NTS 
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ML,R05,P4L 

163 ,WORD 073221,7 J I AS~C ",R2 ,GET A1 
164 SIS #~0el0n, R2 'INSERT NORMAL. BIT 
165 CI.R Ri! I CL,EAR ACCUMlIl,.ATOR 
16~ CI..R R1 
167 TST R3 ICIoiECK 42 
168 SEQ AU • .,IUMP IF 21 
169 ,WORD 0'''403 If MUL. R3,R4 I GET A2*93-
170 AOO R;5,R4 
17l, TST R3 
172 BPI. A2P lJUMP IF' U ... 
173 AOD I!tSP,R4 'B1. eORRECUON 
174 A~P: MOV R4,Rl , A!*Bl*2 ... U 
175 A2l: MOV 2(SP),R4 Ie! TO MUI. Tl PI. J ER 
176 SEQ B2i! .JUMP IF' III 

177 ,WORD 13104e2 " MUL. R2,R4 ,GET A1*92 
178 ADO 2CSP),R4 
179 TST 2(SP) 
180 BPI. B2P 'JUMP IF'. 8! ... 
181 AOO Ri,R4 'At CORR!:e'lON 
182 921'; AOO R4,Rl J At*B2*2 ... 16 
183 AOC Rei 
184 B2!: "'0'1 R2,R4 ,Al TO MUI. 'fl Pl.! ER 
185 ADO R2,R" 
186 ,WORD 018416 II MUL. 1!t$f',R4 ,GeT A1.!U 
187 AOO (SP) ... ,RIIJ 
188 At)O R5,Rl 11.0101 ORDER A1*91 
189 ACC RI 
1921 ADO R4,R0 I~IGH OROER A1-a1 
191 TST C$P). ,PoP 92 
192 MOV (S').,A4 ;GrT SUM 0' EXJitONENTS 
19~ 2101 ,ENOe: 
194 UI!Il401 ' 006101 ROI. R~ ,$HIFT ouT NORMAl. 81T 
195 U2I142' 006100 ROL RI 
196 U!1l144 , 103403 BCS NORM 'JUMP !F' J' WA~ rOUND 
197 U0146' "~6101 ROL R~ 
198 U01'0' 02161ril1 ROL lUI .MUST HAVE; GOT IT NOW 
199 f00152' rD2I5304 OEe R4 ,AOJUST fl(PONE;NT 
200 U0154' 162704 00KJ?00 NORMI SUI!! #U2l,R4 ,TAKE: OUT ONE or THE EXCESS 1?SIS 
201 U0160' 003436 SLE UNDER 'JUMP IF UNOER'LOW 
202 U0162' 022704 000377 OMP n17,R4 
2"'3 U0166' "02427 BI.T OVER 'JUMP IF' OVE;RF'1.0W 
204 U0170' UJ5i'J2I1 CLR8 R1 
205 UI!I172 ' 1500"1 Bxse RI/l,R~ 

206 Ut'l174' 0£10301 SWAB Rl 
207 ~0Ql176 " UJ5000 CI.J:'B R2I 
208 ('00200" 150400 Blse R4,R'" 
209 ~0t/l2P12' 00030111 SWA8 Rill 
210 l!00204' k1i'JU26 ROR ($f'). ,GfT PRODUCT SIGN 
211 ~0"'2"'6' 1'1060210 ROR Ril , : NS[RT IT 1 N RESUI. T 
212 1'002U' 0216001 ROR Rl 
213 1'00212' v'05501 AOe: Rl 
214 1'0"'214' ~12I551'30 ADO Ril 
215 """'216' U3414 8CS OVERj, IJUMP IF OVERF'L.OW ON ROUND 
216 1'~022'" 102413 8VS OVER1 

0 
'-.. ~ () I \ 
\ ) 
"<. .Y' 
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217 Z00222' 03,02166 00~010 OUT: MOV R0, RES!" T( Sf!) ,PUT OUT ANswER 
218 ~~2!226' 010166 00132112 MOV R1,RES\.H2tSP) 
219 :'2'1ll232, :il12605 MOV (SP).,R5 
220 "~?I234' 012604 MOV (SP) .... R4 
221 :'0('236' .il22626 eM" (SP, .... (SP). I n.usioi TOP ARGUMENT 
222 {'~H~240' 000134 JMP lIteR4). JRETURN 
223 "02 ,Iror (A£IMI,II,.OIV 
224 i!E: 1:10 2 I CMP (5P).,(5P). ,POP 61,82 
225 001 ,ENDe 
226 ~0"'242' 022626 i!EROll CMI' (S")+. (S"),I. ,POP SIGN AND EXPONENT 
227 U1I'244 , 0021411 SR ~tRO 
228 (1'00246 ' tl05126 OVERI TST (SP). If~\JSH StGN 
229 U0250' 03,27"" "060213 OVER11 MOV UI!l9J3,AI1I fERROR 31l.2 
230 1'00254' 000403 SR ECALL. 
231 20111256' 012700 0n405 UNOERI MOV ,:,to"Ril ,ERROR 5,1 
232 U0262' 01115726 TST (5P). 'PLUSH SIGN 
233 P00264' 2!f.,.567 000000G [CALLI J5F! R5,SERRA 'CAL.L. [RROR 
234 UJ02UJ' 00512121121 ZEROI C\"F! RI2I I CLEAR R£,SUI.T 
235 U0272' 0051!l01 e\"F! R1 
236 rHH1274 ' 000752 SR OUT 
237 12102 .1f'NOr EAE&I'4IJI.OIV 
238 U02?6' "062214 MUI,.Tl ASA R4 I TEST NEXT MU\.TIPL.IER BIT 
239 U030I/J' 10:50214 BCe: X" ,JUMP IF' IT lS 0 
240 U0302' 060301 MUI,. T1' ADO R3,R1, 
241 U0304' 00550' Aoe Ril 
242 U0306' 1213406 iCI COVER 
243 U0311/J' 06021210 ADO Ra,R" 
2H U0312' o f!l60 1!10 X01 ROFt R0 'NOW SHIrT PROOUCT 
245 Ul1l314' 00611J01 ROR A1 
246 1U1!l316 , 1'l0530' OtC 1115 J!;OUNT 1.00111 
247 U"32'" 0n366 BGT MUI.T .AGAIN PI.EASE 
248 UI1l322 ' 000207 FITS PC ,R!TURN TO CALL.ER 
249 211'0324' 060200 COVERI AOO R2,R0 ,rlRST ADO OV£RrI.OWEO FIe 
250 UI'I326 , 000261 SEC IS~OW THiS OVERf'1.0W TO SHIPT 
251 U0330' 000710 aFt xe 
252 UJ0332' 01HI204 MULTi" ASF! R4 IR~DUCEO PRECISION MUI.T1PI.V 
253 '''0334' 121:5001 ace X0I!l 
254 ~00336' 2160200 AOO R2,REl 'USE ONL.Y HiGH CRotFl MY~TJ'L.!CANO 
255 U03 40' 0i16000 X01211 ROR RI/J 
256 U0342' 0f1l6001 ROR R1 
257 U1'J344' 00530, ra:c R' 
25$ HH'l346 ' 003371 BGT MUI. T0 
259 U~35" ' 000207 RTS PC 
260 £101- .ENDC 
261 0021 .ENoe 
262 000001 .ENO 



$MLR05 ~ ACY1:1. 6221 22 .. AUC·12 11141 PACE 6 
MI,.R05. PI\I. SYMBOl. TABI.E 

1\ = 01i:'l"eu B = 0""014 B2Nt 0I1lfIJU?R B2! 0nU6R 
COVER ~"'1i:'l3;~4R [CAL.L eeflJ264R rfIJ =n0l1lfc"'00 1,.$101 I: 1'17314 
MQ = 1773"4 MUI.T 0i1l0276R MUl.T0 211!!0332R "'UI. T1 00I1J:5"~R 

NORM 002l1!i4R OUT 000222R OVER 02l2l246R OVERt 0~"250R 

PC :: ~ IIH'H""17 R(SL.T :: 00i;Hl1r R0 =X000P.!00 R1 llX000t'!01 

R2 =UiHHH!2 R3 ="0121"0213 R4 ::%1UI0004 R5 d2l0l!l005 

SIGN = 01"'H'.J~!2 SF» =%0021006 SR :: ~173U l)NOER 01!!0256R 
X0 00103l.2R X00 12100 341l! R le;RO 02l02711JR ltFt01 00f1J24iR 
SERRA :: ••••• 1. G $MI,.R 00kH'011lRG :: 0f1J0352R 

flJllJflJ3~i2 

ERRORS r.:ETECTEDI " 

o o 



-0 ~ "~---
1 ,. 

,-." 

SOVR2!' "'4Cvl1.62e 22 .. AUG-72 11!~1 PAGE 1 
DVR05 ,PAl.. 

1 ,TlTl.E SOVR'" 
2 00(ae~tIJ ' .eSEeT 
:5 ,G1.09L SDVR,SERRA 
4 SOVR p.- THE REAL OlVIOE ROUTINE 
5 
6 
7 SDVR VlnA 
e 
9 COPYRICHT 1975,. OIGITA~ £QU1PHENT CORP" MAYNARD, MASS', 

10 
11 CAI.LEO IN T~E POLISH MoDE 
12 THt NUMERATOR IS THE SECONO ITEM ON THE SUCK 
13 AND THE DtNOMINATOft IS ON 'OP~ 
14 TAKES THE QUOTIENT AND PUT! fT ON TOP 
U or THE STACK IN T~£lR I'LACr 
16 I2IRJ1!jUQI R""xe 
17 I2IU01211 RU"1 
18 12100002 R2!!X2 
19 0""00~ R3!";' 
2" III ""U4 1'4,14 
2~ 000005 R5!'" 
22 01l1QJU4 SPeU 
23 211112'0 III 7 PC"'" 
24 111304 "'Q'17"~1114 
2' 177312 NOR!1713U 
26 177314 1.510111117314 
27 111316 ASH_1113U 
28 U'I!l1!lrl!0 F'G""12l 
29 lIlilllil01 PUIS. 
3 III llIilfJUe 018. 
:5~ I2IU"U N.U, 
32 1210""14 Q.U. 
3~ " 1211 

.Iror f"PU 
34 SOVRI .WORD 1nil",. lI~tT' 
3' ,WORD 11252. J I ~D' ($1').,'" ,Gn OIVt$OR 
36 .WORD 17242. 111,;0' ($")+,'" ,Gn DIVIDEND 
37 ,WORD 1'4412l3, " 0 1 v, ;-1,f'c!! .DIVIOE 
38 ,WORD 1141114. flS" re,e(SI') ,QUOT1£NT TO STCK 
39 ..I"'P ,(R4) • 
40 0121S .,ENOC 
41 """:&' 

,lrNDF' F"PU 
42 (0000'" 010446 SOVRe MOV R4,-(SP) 
43 12000132' 010546 MOV R5,·(SP) 
44 V 00004' 111 05il0tIJ CLR R0 
45 2001/J06' 00'0"4 CI.R R1 
46 UI1l,,10' 01!1!J12I46 CLR .. eSP) 
47 U0012' 006366 0182112112 ASI. N·""2(SP) JS~lrT NUMERATOR 
48 ft'013016 ' 00611(1 ROI. (liSP J Gt:'f NUMtRA HlR SIGN 
49 U11l020' "05046 CLR ·eSp) 
511J U0022' 156616 I2HIIU15 EqSB N.~(SP),I.ISP ,GET NUMERATOR EXPONENT 
51 l'1IJI7J026' 001452 BEQ i!ERO 'JUMP IF NUMERATOR IS i!ERO 
52 v.I'lOle3121' 156600 ",UlIIJ14 "ISB N(SP),RI/J 
5:5 U"'034 ' "0":500 SWAB R0 'L!rr JUSTIFV NUMERATOR rRACTloN 
54 f100036' 000261 SEC ItNS£R~ NO~MAL BIT 



SOVR0~ ~ACY11.62e 22-AUC-72 11,41 PAGE 2 
OVRI/I5.PA~ 

55 
56 
57 
58 
59 
612! 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 7. 
72 
7~ 
74 
75 
7{) 
71 
78 
79 
80 
81 
82 
8;S 
84 
85 
86 
87 
88 
89 
9" 
91 
92 
93 
94 
95 
96 
97 
98 
99 

Uri) 
101 
102 
103 
U14 
105 
106 
107 
106 

U004i~' 
7"~04:2' 
? ZQl04j~' 
ere:005;Z' 
110'H~54' 
t'0Pl051i' 
"0006'" 
U0f1l6~I' 
U007Q" 
P.l'/J00H' 
U00H' 
U010el' 
e0010,~' 
"~01061' 
U0110' 
UflJ112" 
U'0114' 
U0120' 
UH!l124 , 
UI!l126' 
200130' 

Uh32' 
UllH' 
'00136' 
U014R1' 
U0142' 
U0146' 
U0150' 
feU '52' 

U0154' 
VflJ0156" 
U0160" 
201l!162' 
U0166' 
"00170' 
UllJ172 , 
P0~H 76' 
~01/!21/!0' 
1101.'!2Ql4' 
11.002"'6' 
1100212' 
11210216' 
1.'01'1222' 
"00224' 
UIII226 , 
Ull!230' 

~~"'232' C'C)6' 

0"60~" 
156600 
156601 
~0l'J3Q!1 

~'05002 
00500;l 
12106366 
005566 
156602 
001431 
1602H1 
i1J0'002 
U6602 
O,,"302 
00"261 
0..,6002 
156602 
U6603 
0"03i'J~ 
02f1l002 
103440 

0"2 
UU34 
02"1121~ 
1"1032 
001111:$4 
"0'066 
00'216 
i1JV)5",,,, 
"00445 

(lI01 
0212 

""1 02262(> 
fl!004U 
",,5726 
2112700 
0(l10406 
:1.1057 46 
0127011J 
0"0402 
012700 
"''''726 
004;67 
13052'6(> 
11Iv)5066 
00044, 
~06000 
Vl06(l101 
"05216 

002 
012704 
0(l14767 

N'!2!017 
il'~2!016 

~00iU3 
321210212 
~0001+ 

01110014 

003003 

002405 

000kHl0G 
"000Ul 
121021012 

lERO: 

OCIoIKI 

OVERll 
OVERI 

UNDER, 
ECALLI 

ECAL1.1! 

OL,OWI 

010111 

ROR 
81S8 
815B 
SWAB 
CI"R 
C!.R 
ASI. 
AOC 
BISB 
BtO 
SUB 
C!.R 
BISe 
SWAB 
SEC 
ROA 
BISB 
91se 
SWAB 
CMP 
BI.O 
,l'Nor 
BHS 
CM' 
BHI 
BN~ 
CloP! 
INC 
CI.R 
BR 
,ENOC 
,I,or 
810115 
,ENoe 
OMP 
BR 
TST 
MOV 
BPI 
TST 
MOV 
BR 
MOV 
TST 
';SR 
CI.R 
el.R 
BR 
ROR 
ROR 
INO 
.1F'NDF 
HOV 
,",SR 

Rill 
N.3(SP),R0 
N.2(SPI,R,. 
R1 
R2 
PI:! 
O(SP) IS~IrT OENOMINATOR 
2(SP) '~ET RESUI.' 51~N 
O.1(SP),R2 IG£T DIVISOR EXPONENT 
DCHK 'JUMP Ir D!VISOR 15 tEAO 
R2"SP ,SUBTRACT EXPONENTS 
Ra 
OCSP),R2 iGET HIGH OROE~ rRACTION 
R2 

'I~SfR' NORMAL, BIT 
Ri 
O.~(SP),R2 
O.~(SPhR~ 
R~ 
RI,R2 I~OMPARE H1G~ NUMERATOR AND DENOMINATOR 
OHI 'JUMP Ir DtNOM!NATOR HiGH 
EAE&MULD!V 
DLOW 'JUMP IF DlNOMtNATCR LOW 
R"R3 .COMPARE ~OW ORDER PAR!S 
OI.OW 
01011 
Q(SP) ,QUOT}!NT 'RACTION IS , 
.$P .eUMP !XPON[NT 
R5 
'LOAT 

[AEIMUl.otY 
DLOW 'JUMP Ir orNOMINATOR LOW OR SAME 

C$P).,cSP). i'LUSH EXP AND SIGN 
ECAL.LS, 
(SP). "LUSH EXP 
#4e~;s,R~ 'ERROR 3,e 
[CALI. 
-CSP) ,rAKE SIGN 
*3~03,Re .ERROR 3,~ 
[CAL.L. 
#24Z5,R~ iERROR 5,3 
($P). "I.USH SIGN 
R5,S[RRA 
Q.~.4(SP) iRtTURN 0 
Q.2.4(SP) 
RTN 
R0 ,HALVE NUMtRATOR (C=0) 
Ri ,TO £NSURE THAT NCO 
.sp .COMPENSATE EXPONENT 
EAE&MUI.OIV 
#9"R4 'yO DO FtRST 9 QUOTIENT BITS 
PC,OIVr;,,,· 

" j 



SOVR05 ~ACY11,620 22-AUG.72 11!41 PAGE:5 
OVR05.PA~ 

109 ~0e242' 110566 ~00014 
110 
111 r0~246' ~057Z4 
112 90?250' C014Z2 
113 70~252' 0050~5 
114 '0~254' ~004~4 
115 ~0~256' 0127Q4 0~0020 
116 ~00262' 004767 0000621 
117 001 
118 002 
119 
120 
121 
122 
123 
124 
12' 
126 
127 001 
128 002 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
14' 
146 
147 
148 
149 
151!! 
151 001 
152 002 
153 
154 
155 
156 
157 
155 
159 
1621 
161 
162 

NOT0: 

OH I I 

Mova 

TST 
SEQ 
CL,R 
SR 
MOV 
JSR 
,ENoe 
.JF'OF' 
CI,.C 
RC R 
ROR 
ROR 
RC R 
RC R 
RCR 
ROR 
,ENoe 
,Iror 
MOV 
MOV 
MOV 
MOV 
TST 
MOV 
MOV 
MOV 
TST 
A$R 
sue 
DEC 
MOV 
tMP 
NEG 
MOV 
AOO 
C~R 
SUB 
MOV 
MOV 
HOV 
,ENoe 
.Iror 
MOV 
MOV 
,WORD 
MOV 
MOV 
,WORD 
ASP 
SUB 
,WORD 
,WORD 

R',Q(SP) .SAVE ALL HlGH ORDER Q fRACTION 
iEXCEPT NORMA~ BIT 

R4 ISEt IF' nONE 
NOTe 
R5 
rl.OAT 
#16"R4 
pe,OIV," 

'N~, NUMfRATOR NOT 0 
JALL TWE REST OF' T~t QUOTIENT IS ~ERO 

JGO DO 16 MORE BITS 

EAEIMUI.O!V 

R0 ItNSURE NUM, AND OENOM, • 
R. 
R2 I~OW ORDrR Ri AND R3 ARE e 
R3 
R3 
RI 
R~ 

EAE 
#MQ,~5 ,POlNT TO MQ 
R~"R5 ,NUMERATOR TO le,HQ 
R0 •• (R5) 
R2,.(R5) i().SoB)/C 
(R5). ,POINT TO AC 
(R5) •• R~· ,KE£P ~EM'INDtR 
(R',+,R4 ,KEEP QUOTIENT 
R3"R5 IGtT Q*O 
.(R5) ,POINT TO MQ 
Rl ,seALE R 
R1,.(R5' iQ*O.R 
'USiol 
R2 •• (~,) ,COoO.R)/C 
(R" •• CR5)' .MQ .R, 
,2,_#ASH IMU~T BY 4 
R4,.(R5) iQ.(~~O.R).S/C 
.,NOR JNORMALIlE 
_'NOR •• SP .APPLY TO tXPONENT 
#.~"*LS'" iPO~lTtON NORMAl. BIT 
(R').,Q(SP) is'O~E QUOTIENT 
.R5.R5 

MUI,.D IV 
R0,R4 ,NUMERATOR TO DIVIDEND 
Rl,RS 
~11402 " DIV R2,R4 ,(A.s-e)/O 
R5,Rl ,SAVE REMAINDER 
R4.R~ ,SAVE QUOTIENT 
070403 II ~V~ R3,R4 IGET Q-O 
R1 ,SeAI,.E R 
Rl,R4 IQ-O"R 
0134~7,.1 •• As~e #.~,R4 ,seALE 
011402 II DIV R2,R4 IGET (Q·O~R)/C 



SOVR05 "lev ll.620 22"AUG .. 72 11141- PAGE 4 
DVRes,p,,:. 

163 NEG R4 ,(R"O-Ot/C 
164 ,WORD ",,3421,-14, J , AS~C #14"R4 ,UNSC:ALE 
165 ADD RQI,R4 ,Q.(ReO-O)fS/C 
166 NBTSTI ,WORD rH3427,1 II AS"'C U,R4 ,SIoIIF'T 
167 B~l NBtT ,CHECK rnR NORMA~ BIT 
168 DEC flSP ,COMPENSATE EXPONENT 
169 BR NBTST ,GO AGAIN 
170 NBIl : ,WORD 073427, .7 .,ASIoIC #.S,R4 'AI-IGN r~AeTtoN 
171 MOV R4,Q(SP) .STORE HJG~ ORDER 
172 01211 ,ENoe 
173 U0266' 012604 rl.OAT, MOV (SP,.,"4 iPU~W UP EXPONENT 
174 ~""270' 1362704 313020£1 Aon iI~2J£I,R4 JAOO IN EXC£SS 2021 
175 U1Il274' 0£13741 81.£ UNOER 'UNDERFL.OW 
176 U0276' 21227214 000377 CMP #377,R4 
177 U0302' 002733 BLT OVER ,OVERf'LOW 
118 (1210304' 119466 0£1QJ013 MOVa R.,Q·h~($'" ilNS£RT EXPONENT IN RESULT 
179 U03U' 0£16026 SIGN: ROR (SP). ,INSERT QUOTIENT SIGN 
18£1 U1:'l312' "'06066 """"ue ROR Q.".4CSP) 
181 ~U3a' 121060£1' ROR R5 
182 U0321~' 0£15505 Aoe R5 ,ROUND 
183 ,.,21322' ~"5566 000SUl Aoe Q."'4(SP) 
184 UQl321~' 0U566 "00012 MOV R',Q+~.4(S") (INSERT LOW OROER FRACTION 
185 U033;~' HJ3716 ec;s OVtRl 
186 ue3:'H' U21U BVS OyrR1 
187 U2l33C~ I 0126'" RTN; MOV C$").,R5 
188 ~eQl34'" 01260. MOV (SP).,U 
189 U034;!' 022626 eM" (SP) ... , fSPh ,'\..USH F"lRST ARGUMENT 
190 U2I3411' "00134 JMI' tlCR4). 
191 0"2 ,l'NDr EAf;&MULOIV 
19~ UI34<> t 00630' DIV1: ASI. R' ,$IoIIf" QUOTIENT 
193 U035W 2106301 A$1. Rl ,$1011" NUMtRATOR 
194 Ul35;!' 006UIZI "01. Rt 
195 UI!l35.~' U3406 BeS ~o ,yUARANT£EO TO GO 
196 U035e.' 02020" CMf' R2,Re ,OOMPARE HIGH OJVl$OR AND DIVIDEND 
197 U036QI' 1012110 BMt NO~O '-lUMP tr OtVISOR BIGGE~ 
198 U0362!' 103403 "1.0 GO 'JUMP lr otvrsOR SMA~LfR 
199 U036~,' 12120301 CM" R~.R1 ICIoIEeK THE ~OW ORotRS 
200 U036~,' HlHl0, BMI NOOO 
201 U037Q11' 001407 etQ NtQO ,-lUMP tf NUMERATOR =DENOMINATOR 
202 U0372' 160301 CO: sue R3,R1 ,NPNi.O 
203 1"00374 ' 005600 sac R0 
204 ~"0376' 160200 SUB R2,R0 
2eJ5 '02142\0' 0215205 INC Fl5 'INSERT QUOTtENT BIT 
206 U0402' 005304 NOGO: OEe R4 'COUNT 1..00P 
207 U0404' 0'03360 BCT OlV1 
208 70~406' 00212137 RTS PC 
209 UZ4U' 005205 N~QO: lNC R!) 11NSERf LAST 1 BIT IN QUOTIENT 
210 (100412' ~HH'J401 BR EQ1 
211 !' Z2l414 , "0630, EQ2: AS\.. R5 ,rrNts~ aUf ~UOTIENT WITH 0'S 
212 :,rM16' 005304 EQ1: DEC R4 

213 70042'" ':"33375 BCT EQ2 
214 ?0(l!422' 005204 INC R4 JrL,AG NO MORr NUMERATOR 
21' ('0~424' "'00207 FITS: RTS PC ,RETURN TO CAL.L.ER 
216 0 001 .ENOe: ,f-~ C) , , 

\) 



217 
218 

1U ~1 PAGE; 5 

,ENoe 
.ENO 



SOVR05 ~ACY11.620 22-AUG_72 11!~1 PAGE 6 
DVR05,PAL SYMBO~ TABLE 

ASH ::: 177316 0 = 0002112' 
DIVl 000346R DI.OI<I 02121224R 
EQl iIlt'!0416R [Q2 21210414R 
Fl :::\(3000211 GO ""0372R 
N ::: e:1"',H'! 14 /\IEOD 000410R 
NOH~ 0032';6R OVER 000172R 
Q ::: 00210L4 RrN 21011J336R 
Ri :::U00fIJlU R2 =%212121002 
R5 :::l( 0Q!0f1Jl~5 SlGN 021031~R 

lERO 0P101!i4R 'EDVR 00212!Ii"~RG 

""'214,!6 

ERRORS CETEC1'EOI 0 

o 

OCIoiK 
ECAI..I. 
F"L,OAT 
I..SH 
NOGO 
OVeR1 
RTS 
R3 
SF' 
SERRA 

0001621R 
0~0UJ4R 
000266R 

:; 117314 
0021402R 
000170R 
riUl12l424R 

=U002103 
:;X00121006 
= •••••• G 

('" 
\, ./ 

DHI 
£CAl..l..l 
rei 
MQ 
NOR 
PC 
~" R4 
uNoe;R . 

02121232R 
0"021,2R 

:%0210"'2121 
:: ~773"4 
= 177312 
.X0002107 
::"000IHll!! 
="0000214 

00020iiR 
:: 0rll(oH2~R 

o 



217 
218 

22 .. AUG-12 11'~1 PAGt 5 

,ENoe 
,END 



SOVR05 ~ACY11.620 22-AUG.72 111~1 ~AGE 6 
DVR05.PAL SYM80~ TAB~E 

ASH ;: 177316 0 = ""0010 
D1Vl KJ00346R DI,.QW 00C1l224R 
EQl "'('!0416R [Q2 000414R 
Fl ::l( "00(1l!31 GO 000372R 
N :: ~!'I0~:t4 NEQD 0304U:'!R 
NO Tr.~ i1l032~)6R OVER 000172R 
Q ;: 000~14 R,!,N 000336R 
Rl :'H;'I00"I!1 R2 ="""00£12 
R5 =~000~H'5 SIGN ,,""31{IJR 
ZERO 0~0154R ,£DVR 000000RC 

klt'!044!6 

ERRORS etTECl'EOI " 

o 

DCIo4I< 
ECA!..!. 
rL,OA'!' 
\.SH 
NO GO 
OV£R1 
RTS 
R;5 
Sf' 
SERRA 

0i!l0162JR 
"~0204R 
000266R 

:; 117314 
000402R 
U01111JR 
U0424R 

:;X"00003 
:;"0 I!lQHI,06 
:; •••••• G 

t~ 
\j 

nH! 
E:CA1.1..1 
ria 
MQ 
NOR 
PC 
A0 
U 
UNOER . 

000232R 
""0212R ="" 'H~ ~"2! 

:; 177304 
= 177312 
8%0002!01 
="""0000 
:%0300214 

00020eR 
:; "f/!0<1\2~R 

o 



I.NKX11 V021 

#OBKEBA/TI1744e,DBKEBA"SKEBA,AOR0 4 ,ML,R05,OVR05.1E 

L.OAD MAP 

TRANSFER ADDqESS: ~0~0~1 

L.OW ~IMITI 015703 
HIGH L. 1 M !T: 01744" ~ .. 

•••••••••• 
MODUL.E tlAINDE 
SECTiON £NTRY ADDRESS SIH 
< I ABS.> rlI!l002!21 el0U00 

'ERR ~134H 
JERRA "13420 

< > 015700 00~""'" 
•••••••••• 
MODULE HOR 
SECTION rNTRY ADDRESS SI~E 
< > 2!15n, 

SADR 0157k'l4 
'lSBR 0157021 

•••••••••• 
MODVL.E 'MI.R0' 
SECTION rNTRY ADDRESS 
< > 0164 40 

!"1L.R 016440 
•••••••••• 
MODULE !OVR1J5 
StCT IONfNTRY AODRE:SS 
( > ~17"lc 

,OVR 2111812 

RUN·TIMfl 2 SECONDS 
2K CORE USED 

0021540 

Sl~E 
21210352 

Sl~E 
090426 



o 


