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PROBLEMS WITH INHERENT PARALLEL STRUCTURE 

LINEAR PROBLEMS 

o MATRIX ARITHMETIC 
o SYSTEMS OF EQUATIONS 
o LINEAR PROGRAMMING 

ORDINARY DIFFERENTIAL EQUATIONS 

PARTIAL DIFFERENTIAL EQUATIONS 

INTEGRAL TRANSFORMS 

o FOURIER ANALYSIS 
o AUTOCORRELATION AND SPECTRAL ANALYSIS 

OPTIMIZATION 

SIr~ULATION 



PROBLEM AREAS IN CONTINUUM MECHANICS 

FLU ID r~ECHAN I CS 
o f'lETEOROLOGY 

o OCEANOGRAPHY 

SOLID r'iECHAi'~ I CS 
, GEOPHYSICS 
• SOIL MECHANICS 

NUCLEAR PHYSICS 
o REACTOR DESIGN 

" WEAPONS DESIGN 

t1 I XED PROBLEr~S 

o WEAPONS EFFECTS 



PROBLEM RUNNING TIMES AND STORAGE 

HOURS, HOURS STORAGE 
TYPE CODE MESH 'SIZE ON '6600 ON 'ILLIAC (KILOWORDS) USE 

1 • 2-D Plastic-Elastic 200 x 136 1,000' 20 1,300 Ground Shock 

(AFTON) 

2. 2-D Hydro (S HELL) 201 x 105 35 .7 130 Fireball Rise Shock 
Interactions 

3. 3-D MHD 155 x 77 x 77 900 18 5,600 Fireball Rise 

201 x 105 x 105 3,500 70 1 3,000 Debris Distribution 

4. 1-D Trans 150 100 2 104 Early Fireball 

(no scatt, no ret) 

5. 1-D Trans 150 2,000 40 500 Weapon Output 

scott & ret 

6. ' 2-D Diffusion 155 x 77 2,000 40 200 Debris Motion 

(RADISH~) 

7. 2-D Trans (TRASH) 100 x 50 (x2) 1,500 30 10
3 Weapon Output 

(no scott, no ret) 1.55 x 77 (x5) 22,000 440 10
4 Ground Interaction 

8. 2-D Trans (TRASH) 100 x 50 (x2) ~O,OOO 600 
4 Weapon Output 4 x 105 

scatt & ret 155 x 77 (x5) 440,000 8,800 4 x 10 Ground Interaction 

9. 2-Body, 6-D 50 x 50 x 50 
10 10

8 
10 years Geomagnetic Region 

Nonlocal x 50 x 50 x 50 Nonthermal 

Boltzmann Eq. Debris Expansion 



PROBLEM ANALYSIS STUDY PROCEDURE 
'-.ar 

COLLECT PROBLEMS/CODES 

• BREAK PROBLEMS DOWN TO TASK LEVEL 
e CATALOGUE TASK PROPERTIES 
• COMPARE PROBLEM FEATURES 

TASK PERFORMANCE SIMULATION 

o STUDY PROBLEM MODELS 
e DEVELOP TASK MANAGEMENT SCHEMES 

RESULTS 

• GROSS SYSTEM SPECIFICATIONS 
• GENERAL PROGRAM DESIGN TECHNIQUES 
• PROGRAMMING/MACHINE TRADEOFF INFORMATION 



TASKING SIMULATOR USE 

PROBLEM ANALYSIS 

o USE ACTUAL CODES 
o IDENTIFY TASKS 

CODE TRACING 

e EXECUTE CODE 
e OBTAIN TASK INSTRUCTION COUNTS 

SIMULATION 

o WRITE PROGRAM 
o RUN SIMULATOR, EXAMINE RESULTS 

TASKING SIMULATOR USED TO TEST 

• APPLICATION PROGRAM STRATEGY 
e TASK MANAGEMENT ALGORITHM 



FORK/JOIN PROCESS 

FORK I-------.----.,,----.~--...... 

EN~ .. 
END .• 

ENU. 

JOIN END 
-I- .I .. 

A FORK IS A CALL FOR THE ASYNCHRONOUS 
EXECUTION OF A SET OF TASKS 
END DENOTES END OF A TASK 
A JOIN IS A CALL FOR SYNCHRONIZATION 
ON COMPLETION OF A FORK 



SAMPLE TASK SCHEDULING ALGORITHM 
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PROGRAM STRUCTURE OF AFWL SHELL CODE 
PARALLEL PROCESSOR 
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SHELL lKlTlAL VERSION 8ASIC PASSIVE MODEL 

PKGCESSJR EVENT T~ACE 

T I (It [ [)[LTt~ TASKS G/C P f~ 0 C E S S (J g S 

1-) C ':l," .J ~ ., c 1 C I i /-4. J.~ I:.. ;\ 1\ /~ l~, .~ /'~ t~ p, !" 1\ .r:. I 
1393'; 1 0 I I A/\I\ A I~ AA A I:.. • A /:..l\ /~ I 
13940 1 0 I I AA,Ai'.:.. 1\;,\1; Ai\ A!\A .u. I 
13 '=' If 1 1 0 1 1 k j; I~ i, /J.. ;\ A /\ A • AA.A I 
1)942 1 0 I I !~ /, J~!\ A l\A A~. AA/).. I 
13<)lt3 1 0 I I /i./J.l\f:..t..:-\/l,/\.A. • A r\ I -
139 f t '-I t '0 I I i\ /J. f:.. IJ. 1.1. f\ A A f'J. AA I 
13945 1 0 I 1 AhA/,~.!J,/\.t1.l1A • A I 
13946 1. 0 r 1 l~ J\ ;\ i\ f~ [0\ t'. A A l\ I 
13g /t7 1 a 1 I A:~A,A/J,t\A.AA • I 
13S4e 1 C I I [.\ AA Ii. l\ (i.:\ /\ A I 
1395C 2 '0 I I • AA/:!..l\.\t..AA I 
1.3 9 51 1 0 I 1 AA/~/:..t\A/~i.1. I 
Ij952 1 0 I I • A)\/u\/-,AA I 
13953 1 0 I I ,{}, r~AAA/\A I 
13<;5'-1 1 0 I I & il.A(, /\ AA I 
1.3955 1 0 I I i\ A {\;\ !~J\ I 
'13S56 1 0 I 1 • /-\ I.\/\!),.fj, I 
13957 1 0 I I t,AAAl\ I 
1395b 1 0 I I • At>.A.4 I 
13')5<; 1 C I I t\AAA I 
13960 1 0 I I ./\;\ A I 
13961 1 0 I A.AA 
13S62 1 0 I I • 1--\ • I 
13963 1 0 I I t\ ,. I 
1396 l i .1 0 I I I 
13965 ·1 0 [ I I 
13966 1 1 I I I 
13967 1 1 I I I 
13S68 1 0 I I I 
lit 22 8 28 0 I 1 A I 
1':;950 50 0 I I I 
1'1951 1 150 I I · · · · 9 :J * • a · · · · .. · · e · · · · · · · · · · · · · · · I 
14951 0 150 I I · . · . · · · · . · a · . · . · · · . · · · · · · · • · · · · · I 
14952 .1 150 I I · · · · · · · · · · . · . · · · · · . · · · . · · . · · · · · · I 
1 It 9 5 3 1 149 1 I · · · · · · · · · · · · . · · · · · .. · · · · · · . · · · · . · I 
lA9S!.. 1 1 it H I I · · · . · · · · . · . · . · · · . · . · . · · · · · · · · · · · ° I 
1 L· {\ ~ t:' _ r :J ".).J 1 147 r I · · · · · · . · · · · · · · I. · · · . · · · · · . · · · · · . · I 
lLrSS6 1 lLt 6 I I ~ · · · .. · .. · . · . · · · · · · · I · · · · · · · · e • · . · I 
149~7 1 145 I I · · · · · .. · · · · · · · · · · · · . · · · · · · · · · I e' • · I 
l'r958 1 14 Lt I I · · · · · · · · · · · · .. · · · · · · · · · · · · 9 · · · · · · I 
I/t<1S9 1 Ilt3 I 1 · · · .. · · · · . · · · · · · · · · · · · · · · · · · · . · . · I 
14(]6C 1 1 f t 2 I I · · · · · · · • l\ •• · · · · · · · · · I · · · · · I · . · · · I 
1 it 961 1 1 f t 1 I I · · · · · · · ... £\ l'l.. s · e • · · · · · · · · .. · . · ~ · · · · · I 
14962 1 140 I I · . · If · · .. .A.t~l\ • · · .. . · e • · . · · · • · .. · · · · · I 
l't9f,J3 1 139 I I · · · . · · ~ .• A/'.\,A 1-\. · · ..... · · :J .. · · · · · · . · · · I 
14904 r 138 l I · · · · · • • o •• 4A.AAt\. · ... · . · · · · .... · · · . · . e·· I 
llt9 65 1 137 I I · ,. · .. · • •.• /\/\A. !\p.;..\ • " · · · .. · · · · . .. '. • .1 · · · L 



c. 

SHfLL IN[TI~L VERSION 8 A SIC P /\ S S 1 V f ',' .. . ' .. ; ~.: t 

?HSCESSOR TIME T~AC[ 

o 
.lOC 
200 
30G 
400 
5JO 
600 
70C 
800 
soo 

looe 
lIce 
12crc 
130(; 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2iOO 
2200 
2300 
2 /100 
250G 
26GC 
270C 
2 8~)O 
2900 
3000 
310C 
3200 
3300 
3 L{OO 
3500 
3600 
3700 
3300 
3900 
'1000 
.!i 100 
4200 
4300 
I.t 't 00 
4500 
it 6 :)0 
4100 

Tt.l,S;<S 

1 I 
119 1 
112 

87 I 
62 I 
5~) 1 
2ft I 
11 I 
o I 
o I 
o I 
o I 
I) I 
C 1 
C I 

141 I 
89 1 
40 1 

o I 
C 1 
C I 
(1 I 

13 I 
1 I 
1 I 
o I 
o I 
o .1 

G I 
o l. 

C I 
C [ 
C I 
o I 
c 
C I 

119 
11 (:1 I 
\ 1 -;:1 
.l .... v 

103 
- 87 

87 

1 
I 
I 
I 

;36 I 
57 i 
5~ I 
51. i 
29 I 
23 

G/C PROCESSORS 

I ......... 0 • • • • • • • • • • • • • • • • • • • • • •• I 
I .AAAAtAAA~AAAAAAAAAAAAAAAAAAAA~A I 
I •• AAA ••••••••••••••• AAAA~AAAAAAA I 
I AA\AAtAAAAAAAAAAA~AAAAAAAAAAAAAA I 
I A~AA~AAAAAAAAAAAAAAAAAAA •• r ••• AA I 
I AtAAAAAA~AAAAAAAAAAAAAAAA~A~AA~A I 
i AA~AAAAAAAA~AAAAAAAAAAAAAA~AA~AA I 
I AAA4AAAAAAA •••••• AAAAA~AAAAhAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAA I 
I I 
I _I 
I I 
I 
1 
I 

A 
A 
.A 

I ........ s .................... AAA •••• 
I 
I 
I 
I 
I 
i 

~AAAAAAAAAAAAAAAAAA ••• ••••••••• A 
A 1\ ,t>., /)' I\!~ • • • • • .. • • • • • lJ. J\ (:l. /,-\ /'...\ /~ • .A:":l, l\ .~ A ''3,. A 

A .~I ~\ <\ A A J~ i~>' t. /\ A J\ f~ t\ A 

A 
I ....... '" .. • • • .. • • • • • • ~ t\ ;"..A A f\ /\ /\ A p. !~ !~ • • 

I 
I 
r 
I 
I 
I 
I 
I 
I 
I 
I 
I 
r 

A 
J.\ 
A 

.A 
A 

~ AA4AAAAAAAAAAAAAAA.AAAAAAAAAAAAA 

I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AAAAAAAAAA~AA~AAAA.AAAAAAAAAA~AA I 
A~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

I •• ,~ •••••• ~4~.9 •• AAAAAAAAAAAAAAA 
I 
I 
I I 

I 
I 
I 
I 
I 
I 
J 

AAAAAAAAAA~AAAAAAAAAAAAAAAAAAAAA 

AAA~AAAAAAAAAAAAAAAAAAA~AAAAAAAA I 
AAAAA~AAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAA~AAA~A~AAAAAAAAtAAAAAAAAAAA 
t\. /4, ;\'\-/1, /). A A;\ l~ i-\ /\ A .:\ /1, A J.\ /\ ().. A A ;\!\ A i~\ /~!\ f\ 1\ 1\.;.\ /J.. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA •••• AAAAAA~AAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

I 
I 
1 
I 
I 



SHELL INITIAL VE~~lO~' 

, PROC 

1 
2 
3 
It 

5 
6 
7 
B 

Iv 
11 
12. 
13 . 
14 
15 
16 
17 
1B 
19 
LO 
21 
22 
23 
24 
L5 
26 
'2.7 
2ti 
29 
30 
31 
.J~ 

< 

AVAIlAt1LE 

19724 
'197~Lt \ 
ll)724 
1912'. 
1972 /t 
19724 
1972'-+ 
197 LI-+ 

1<)724 
1972' •. 

··19724 
.1 c; 7 L lot 

1972 ft 

1 <.;7 2 f t 

1972. 1t 

1972 /t 
197 Lit 

1972 /-t 
19724 
19724 
19724 

'1<-)7L4 
lY724 
19 -, 2. 4 
197 L!t 
1'-) 72't 
19724 
1972 Lt 

14..) 7 LIt 

197L4 
197 'Lit' 

19724 

63116a 

< 
TOTAL 

49Y8 25. 
<- 5079 26. 

503U 26. 
50':13 26. 
50.52 2~J. 

5101 26. 
5085 26. 
6251 32. 
.5013 '26. 
?206 26. 
5215 26. 
5321 27. 
5266 27. 
5335 21. 
S280 27. 
5·321 '2.7. 
6394 32. 
.::'294 27. 
50H',26. 
5092 26. 
5198 26. 
.5143 26. 

. 5212 26. 
515"( 26. 
.5226 26. 
5204 26. 

15032 76. 
51:>1 26. 
5'i3428. 
-(94]. 4Q. 

4Y86 25. 

.1nD71e 29. 

~RUCESSCR SUM~ARY 

fREE 1'10DC TI~"~E 
US Ei\GE I > 

;r, , EF F USeR 

Lt 4::J22J. 
457 /i,'23. 
1+:> 2 0 :2 ':$. 
1+:) 7 ,~, 
(:~520 

It ') c) G 

23. 
') '" 

'- :) . 
23. 
"J ") 
L. :.,) • 

~?/-tB 27. 
'15/ U 2 .. j .. 

!t 710 2 /t. 
It 712 2 It-. 
i,t B 11 LIt. 

L,. 7 it ') 2 it • 
LIt) 11 21+. 
(-t"1~) 1 2 It. 

ld311 ? Lt. 

, 5~-) 19 27. 
',·ij()6 ;;2'+ • 
.I,,:) 'J uz 3. 
'1,5 g 1.. 2 j. 
I t 6<)O 2 Lh 

't{.J2D 23. 
4690 24. 
't b 2b L 3. 
4693.. 2!+. 
11 6 'J 0 24. 

1 /-t021 "11. 
4 () 90 2 /t. 
'+9572:5. 
71 '''J 6 3 (). 
i, <J 51 
449L 

',' f.,"' 

" ? .. 

2j~ 

16269126. 

Pi<OC [S5 

·4 It 9 2 2 "3.. 2 3 • 
!+!~) 74 . 25. 2Lh 

It 5?O ;~3. 21.t • 

't::; 7 it 
,~.-" ") il . :J t... ,,' 

? :3 • 
23. 
.23. 
23 .. 

') / t:. t. 

21.t • 

2/+ • I t 57 /+ 

52 /t2 
1+.51~~ 

1+71C 
it 712 
/j'b 11 
It "{ Lt-9 

Lt- .:1 1 3. 
1+ 7 r.)). 

27 .. 7.8. 

24. 21.t .. 

ZIt.. 2:5. 

4B.11 
5379 
4B06 
1~,590 

/+591 
L}(\90 

I t 628 
1-t690 
'1-62B 
l-t 6 91 

24. 
2/+ • 

? 1+ • 

't.: II • 

:~ I~" • 

?3 • 

ill' • 

23. 
2Lt. 
;~ 3 • 
24. 

1 /~O 21 -11 .. 
~,69 0 ;?Lt. 
49 L')7 25. 
7196 36 .. 

2:) • 
23 • 

25. 
25. 
2.5. 
r) t:" 
LJ. 

25. 
7.9. 
25. 
Zlf. 
2 /t .. 

2 It .. 

')! ' '-- 1- • 

2 ft. 

75. 
2 Lj .• 

2b. 

26. 
)3. 

')7 
t.... , .. 

< 
SYST[:'1 

n v E ;,( H F /\ D 

5()610. 

5 ~j2 
')?9 
:>11 

!j 1 (} 

S17 
5/.4 
5.7') 

. 5 (J 1 
5 C):J 

515 
522 

5.35 
I'" , 
') j .. '+ 

lOll 
1,·61 
477 
7 'i,"r 

11 . 
10. 
16. 
J. C .. 
10. 
1. 0 .. 
; n 
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U) ~ 

10-

'10 .. 
1 C. 
1 () .-
10. 
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(' 
) . 

r; .• 
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-:I 0 

9. 
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.L 'J. 

> 
> 
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I) !J.G 
o 0 .. 0 
() C· If 0 
c C.O 
C 0.0 

C) O. 0 
;J C: .. C 
I) 0.0 
() C .. O 

C GoO 

I~) C; 0 C' 
o I) 0 ,J 
() (1. 0 

<} 0.0 
('. C .. {1 

o P.o 
(I r.G 
o 0.0 
-:), 0 .. 0 
fJ O. 0 
o C.O 
00.C 
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o C .. O 
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S H L L L r ;\: I T I t\ L. V E IZ S 1 U I\; 

PRUC 

· 1 
2 

10 
1 1 
12 
13 
1 L~ 
lS 
1 () 
1 1 
lb 
19 
20 
21 
22 
2.3 
24 
25 
~) /. 
L-.O 

'1..7 

29. 
3(; 

31 
32. 

< 

11075' 
11075 
11(7 1

) 

11075 
11075 
11075 
1107~ 

1107? 
11 0 7·.~) 
1107:5 
1'1075 
110 -1 ~ 
L lU 15 
llU75 
11075 
1107? 
1 iO 7S 
lLu75 
11075 
1107:> 
11075 
1107S 
l.107S 
110 IS 
l1075 
1107'j 
l1075 
11075 
110 is 
llU 7~ 

,11,J75 
11U 75 

< 
TOTAL 

5S615 l+_ 

6CJS S5. 
0102 1)6. 
6262 57. 
6211 56. 
62d Lt 57. 
6':.3356. 
627Y 57. 
7352 
62S1 
6050 
6062 

,6112 
6121 
(; 1 t)I,. 

61/+3 
6218 
6111 
795(3 
0102 
63Bd 
66(::11 
6/+02 
~9/i''1 

b 55 <) 

603(, 
'.:> (3 It I.t 

5'911 
5865 
5932 
:) 'iO It 
7090 

6b. 
50. 

Sa. 
5S. 
50. 
55. 
56'. 
5:5 .' 
72. 
55. 
SE. 
6·') • 
538 
54. 
59. 
~5. 

5~j • 
53. 
53. 
:)4· • 
53. 

2U0738 57. 

BASIC PASSIV~ MboEL 

• PRCC E S SU f~ SLH"1t~AR y 

FREE l';.'iOOE 1 I ~1[ 
USEAGE 

useR 

5322 ,+8. 
5612 5L. 
.5l f3952. 
~)B?8 53. 
5796 1).2. 
~g58 53. 
579£3 52. 
5B5B .53. 
6·;'235e. 
5H50 ?3. 
56:;1 51. 
~632 51. 
~;120 ~2. 

5666 l)l. 
~1;~2 ~)2. 

S .~) () 0 5 1 • 
~)72j 52. 
.) 6 5 () 51. 
(

1)005<7. 
56dl 51. 
:>9';' B :> 1+. 
~i 97 H :; 4-. 
1)9 LtL 54. 
Sld3S 5 O. 
5 j 'J [3 51. 
:> 599 i) 1. 
:)1.1'014·9. 
51.j-o{;. L( 9. 
~) 4 ,'V, I;. <) • 

j If 6 3 49. 
S I-t b 1. 1.1-9., 

t) 160 j (). 

13J636 52. 

PROCESS 
> 

\: EFf 

53~2 ·48. 51. 
5612 51.. ~)3. 

57';)952. 'Jlt. 
5Hj13 53. 55. 
5 -r 9 () 52. 51+ • 

':)850 53.' 55. 
579';3 52.5 1+. 

5b~)D 53.55. 
642j ~)b. 63. 
5B50 53. 5~j. 

~)t>31 51. 53. 
5(.,J2 51. 53. 
\) I 2 U :S? ') It • 

5666 ~)l. 53. 
5722 ':>2. 
5660 
5723 
~j65 0 
·S SOO 
') 6 ~i.1 
:) ljit B 

597t3 
:'9 1j·2 

k. 1 
.).1. • 

51 • 
·59. 
(51 • 

5'-1' • 
5 /+ • 
5 l ; • 

'jLj .• 

53. 
5 ft. 

53. 
68. 
53. 
56. 
5B. 
':)6. 

5'-t89 50.' 52. 
55')~:) so. 55. 
5~)<)9 ')1. 
5 LtU 1 LtS. 

5 /-t-b6 If 9. 
5 ltD (, 49. 
jl~63 't9. 
\) 461 Lt-9. 
61{)056. 

-.~--------

53. 
51 • 
151 • 
51. 
52. 
51 • 
61 • 

< 
SYST[~''i 

OVERHEAD 

6 39 11. 
427 7. 
3S3 6. 
40 l r 6. 
415' 7. 
1+26. -r. 
4]~ . 7.' 

.lt21 7. 
92') 13 .. 
407 7. 
419 7. 
43iJ 7. 
It tt ,+ 7 • 
I t 55 7. 
4 72 ~1 • 
It (33 8 • 
It C')5 H. 
467 8. 

1'+58 le .• 
421 7. 
(+40 7 • 
71311. 
It ( 1) 7 • 
It 60 b. 
961 1 1

). 

437 
4f+'1, 

'+45 
I\.!) 1 
I t 69 
443 
930 

7. 
a. 
('} 
t.) • 

e.' 
t) • 

17102 9. 

USER 

> 
> 

o n.o 
o 0.0 
o c.o 
o 0.0 
o n.o 
o 0.0 
tJ c.o 
() 0.0 
o 0.0 
'J '0. 0 
o C.C 
C) . O. 0 
iJ 0.0 
Q 0.0' 
o 0.0 
'J (l.O 
o 0.0 
o 0.0 
I) 0.0 
o 0.0 
o .. 0.0 
o 0.0 
o 0.0 
o c.o 

6-j 1. • 

o 0.0 
o 0.0 
o C.O 
() 0.0 
o 0.0 
(J 0.0 
o o.e 

63 0 .. 



Slr·1UlhTION OF SHALL SHELL (30 X 5 ARRAY) FI~J;\L BREf\,KDO~lN 
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600 
900 

1200 
1500 
1800 
2100 
2 /tOO 
2700 
3COO 
3300 
3600 
3900 
4200 
4500 
4800 
,5100 
5'tOO 
5700 
6000 
6300 
6600 
6900 
7200 
7500 
·7800 
8100 
8'tOO 
8100 
9000 
9300 
9600 
9900 

TASKS 

1 I 
119 1 

87 I 
86 I 
55 I 
23 1 
22 1 
o I 
o I 
o I 

126 I 
o I 
o I 
o I 
o I 

269 I 
23.8 I 
207 I 
178 I 
148 I 
137 I 

82 I 
48 I 

o I 
o I 
o 1 

133 I 
118 I 

81 I 
68 1 
54 I 
23 I. 
o 1 
o 1 

PROCESSOR TInE TRACE 

G/C PF~OC ts SORS 

I •• t • 6 ~ • C • 0 ~ • • • C • • • • • • » • • • • • e e e _ ~ I 
I .AAAAA~A4AAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAA I 
I • I 
I A I 
I A A A A. tl J\ /\ A A • • • • • • • • .. • • • • • • A A A A t, A /\ A I 
I .AAAA~AA I 
I A I 
1 AAAAAAAAAAAAAAAA .AAAAAAAAAAAAAA I 
I A 1 
I AAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAhAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAA ••• AAA •••• AAAAAA~AA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I ••• AAAAAAAAAAAAAAAAAAAAAAAAAAAA. I 
I • I 
I AAAAA I 
1 •• A A A A A /:\ A A A.4 • • • • • • • • • • • • • • • • • • •• I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAA •••• AAAAAAAAAA I 
I AAAAA~AAAAAAAAAAAAAAA~AAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAA AAAAA I 
I AAAAAAAAAAAAAAAAAAAAAA I 



.\-
S It"\ULA T I ON OF Si'lI;.\LL SHELL (30 X 5 ARRAY} FINAL BREAKDOWN .. 

PROCESSOR SUMMARY 

< FREE MODE TIME > 
PROC < USEAGE > < OVERHEAD > 

AVAI l t\SLE TDTAL % 0 USER % PROCESS % EFF S Y S T Ef\1 % USER % 

1 10400 7556 73. 6928 67. 6928 67. 71. 628 8. 0 0.0 
2 10400 8084 78. -(061 68. 6950' b 7.· 74. ,1023 13. 111 1.-
3 10400 7715 7't. 7358 71. 7358 71. 73. 357 5. a 0'.0 
~\o 10400 8106 7 B. 7743 7'+. 7743 74. 77. 3.63 4. '0 0.0 
5 lOLrOO 8221 79. 7848 75. 7848 75. 78. , 373 5. 0 0.0 
6 10400 8232 79. 78!t8 75. 78Lt8 75 ... 78. 384 5. 0 0.0 

.7 '10400 7902 76. 7518 72. 7518 72. 75. 384 5. a 0.0 
8 10400 7907 76. 7513 72. 7513 72 •. 75. 394 5. 0 0.0 
9 lOLtOO 78'-r7 75. 7445 72. 7445 72. 74. Lt02· 5. 0 0.0 

10 10400 7855 76. 7442 72. 7442 72. 75 •. 413 5. 0 0.0 
11 10400 7873 76. 7445 72. 7 't4'5 72. 75. 428 5. a 0.0 

,,! 12 .lG400 7890 76. 7483 72. 74H3 72. 75. 407 5. 0 0.0 
13 lJ~~OO 7\)45 7 h. 7493 72. 7493 72. 75. 452 6. a 0.0 
14 1 OltO 0 7885 76. 7.3 B'" 71. 7384 71. 75. 501 6. ' '0 0.0 
15 10400 7894 76. 7381 71. 7381 71. 75. 513 6. a 0.0 
16 lOltOO 7904 76. 7.381 71. 7381 71. 75. 523 7. 0 0.0 
17 10 Lt 0 0 76'34 74. 719q 69. 7199 69. 72. 455 6. 0 0.0 
18 lO'tOO 8516 32. 7355 71. 7169 69. 78. 1161 14. 186 2. 
19 3.0400 7843 75. 7 /t42 72. 744.2 72. 74. 401 5. .. 0 0.0 
20 10400 8015 77. 7602 73. 7602 73. 76. 413 5. 0 0.0 
2l lOLi-GO 8023 . '7 '7. 7602 73. 7602 73. 76. 421 5. a 0·.0 I 

22 10 /+00 3031 77. 7602 73. 7602 73. 76. 429 5. 0 0.0 
23 104·00 e040 77. 7602 73. 7602 73. 76. 438 5. a 0.0 
24 10400 9087 B7. 7918 76. 7881 76. 85. 1169 11. 37 o •. 
25 10'1'00 7775 75. 7363 71. 7363 71. 74. 412 5. a 0.0 
LO 10400 7165 6CJ. 6766 65. 6766 65. 68-. 399 \ 6. 0 0.0 
27 10'+00 7181 69. 6771 65. 6771 65. 68 '. 41p 6. a 0.0· 
28 10400 7258 70. 6845 66. 6845 66. 69. 413 6. 0 0.0 .. 
29 10400 7229 70. 6802 65. 6802 65. 68. 427 6. 0 0.0 
30 1 !JLtOO 7274 70. 6848 66.) 6848 66. 69. 426 6. 0 0.0 ,i 

31 10400 7243 70. 6805 65.' 6805 65. 68. 438 6. 0 0.0 
32 10400 7290 70. 6856. 66. 6856 66. 69. 434 6. 0 0.0 

---------- ---------- ---------- --- ----------- --_ .... _ ... ---- ~---... -..... - ... 
·332800 250440 75. 2.34649 71. 234315 .. 70. 14. ' 15791 6. 334 o • 

. . 



TYPES OF PARALLEL EXECUTION 

S. I. M. E. - SINGLE I MULTIPLE E. 

• 'A SINGLE INSTRUCTION DECODER 5TI(EAf~ 

• MANY ARITHMETIC UNITS 
o ALL UNITS EXECUTE INSTRUCTIONS SYNCHRONOUSLY 

EXAMPLE: ILLIAC 4 

M. I. M. E. - MULTIPLE I MULTIPLE E 

• MANY INSTRUCTION B~eODERS .5'IKEiiMS 

o MANY ARITHMETIC UNITS 

• UNITS MAY EXECUTE ASYNCHRONOUSLY 

EXAMPLE: FSDPP 



PERFORMANCE WITH DATA DEPENDENT EXECUTION 

BRANCHES ~ 

\ 

PROCESSOR 

FSDPP 
p-) 

1 2 3 4 5 6 7 
t 0 

J, 
10 

20 

30 

40 

50 

EFFECTIVENESS 92% 

5 

16 

5 
UTILIZATION 

8 
~ t 

ASSUME EIGHT POINTS TO 
BE PROCESSED BY EIGHT 
PROCESSORS AND A 50% 
PROBABILITY OF TAKING 
EITHER LEG OF A SPLIT. 

NUMBERS INDICATE RELATIVE 
LENGTHS OF LEGS. 

MAPS 

ILLIAC 
p~ 

1 2 3 4 5 6 7 
0 

J, 5 1----- ------
3 J 1----

10 
8 

26 ""---

1 20 4 
~-

~Z 
30 2 

~-------

16 
40 

~---- -
5 

50 

48% 

8 

50 



t= 

7 
6 
5 
4 
3 
2 
1 

P~OCESSOR ALLOCATION TO ELIMINATE WAIT TIME 

1<1---- GANG BUFFER ---~ 
AREA 

.... CALCULATI0N ... ..... .. 
AREA 

1 3 1 1 1 1 2 1 
1 1 3 1 2 1 1 3 
1 2 1 1 3 1 1 2 
1 2 1 1 3 1 1 2 

4 GANG BUFFER WIDTH 
3 GREATER THAN CALCU-
2 
1 
5 
4 
3 
2 

LATION WIDTH TO ALLOW 
DATA VISIBILITY 

1 -4- ACTUAL ROW IN GANG 

t i 2 3 4 5 6 7 8 9 10 

J I-> 

BUFFER 

P= 

1 

2 

3 

4 

5 

6 

7 

8 

TIMES VARY FROM 1-3 AS SHOWN ABOVE 

PROCESSOR CALCULATION ASSIGNMENTS 

1 2 3 . 4 5 6 7 

2,2 2,3 2,4 2,5 2,6 2,7 2,8 

3,2 2,3 3,3 3,4 2,6 3,5 3,6 

3,7 3,8 3,3 3,9 2,6 4,2 3,6 

4,4 4,5 4,6 3,9 4,7 4,8 3,6 

4,4 5,2 4,6 5,3 5,4 5,5 5,6 

4,4 5,7 5,8 5,3 5,9 

1 1 1 ! 5,8 5,3 ! + 
, 

AT NO TIME ARE THERE MORE THAN THREE ROWS 
BEING WORKED ON. THUS, 5 BUFFER LINES 
PROVIDE SUFFICIENT SPACE TO ALLOW ALL 
PROCESSORS TO WORK CONTINUOUSLY. 

8 

2,9 

2,9 

4,3 

4,9 

4,9 

4,9 

! 



EXAMPLE OF DATA BUFFERING FROM WEATHER CODE 
.~.a:;:c~~~iiIIi' ~~'A1IttlI~ .I: .......... ~ 

DATA REQUIREMENTS FOR MESH 
POINT COMPUTATION 

FREE MODE REQUIRES EACH 
PROCESSOR TO FETCH 63 ITEMS 

GANG MODE REQUIRES EACH 
PROCESSOR TO FETCH 35 ITEMS 

8 I 9 1 

= 9122 10 
040 

t 
P 

9 
22 
4 

t t t 
P P P 
123 



ESTIMATED PARALLEL PERFORMANCES 

100 

~ 50 

a 

WEATHER 
SHELL 

~1r~ SHELL 
SPUTTER 
PAD 

RADISH 5 

AFTON 
TRASH 
3DMHD 

s .·r .r~.· E ,. 
EFFECTIVENESS 

100 

50 

a 

} 
ALL CODES 
EXAMINED 

M. I .M.E. 
EFFECTIVENESS 



OPERATING 
SYSTEM 



CP CP 

CP CP 

MAIN AUXILIARY 
MEMORY MEMORY 

lOP lOP 

lOP lOP 



APPLICATIONS 

LARGE SCIENTIFIC 

o DEMANDS ALL COMPUTE RESOURCES 
o LONG EXECUTION TIME 
o WELL DISCIPLINED, LOW INCIDENT CONTROL 

REAL TIME 

o DEMANDS ALL RESOURCES 
o LONG EXECUTION TIME 
o WELL DISCIPLINED, HIGH INCIDENT CONTROL 

MULTI-JOB 

o VARIABLE RESOURCE DEMAND 
o VARIABLE EXECUTION TIME 
o UNDISCIPLINED, HIGH INCIDENT CONTROL 



DESIGN OBJECTIVES 

EXPLOIT FORKIJOIN 

FORCE FUNCTIONS TO 1/0 PROCESSORS 

EXPLICIT, DYNAMIC RESOURCE MANAGEMENT 

CHANGE ABILITY 

. LESS THAN 5% OVERHEAD - 300 INSTRUCTION TASKS 



SETUP 

,. 

GENERAL OPERATING SYSTEM STRUCTURE 

lOP 

ACQUISITION 

~ r 

.. 

- EDIT 

-

I 
I 
I 

I 
• 
I 

.... .. 
I 

I 
I 
• 
ill 

• ~ , 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CP 

I 
I 
I 
I 
I 

COr1PI LE? 

~ 

EXECUTION 

lOP 

. 

OUTPUT 

.. 

, 

.... 
po BREAKDOWN 

' r 

PURGE 



\ 

PROBLEM AREAS 

1/0 BANDWIDTH 

, FUNCTIONAL CHARACTERISTICS 
, MINIMIZE TRAFFIC WITH EXTERNAL INTERFACES 

E.G., ONLINE DATA AND PROGRAM MAINTENANCE 

MEMORY MANAGEMENT 
• HIERARCHY 
o RELOCATION PHILOSOPHY 

COf1PI LE 

• IMPLICIT VS EXPLICIT 
8 OPTIMIZATION 

DATA MANAGE~1ENT 

TASK COORDINATION 
I SOFTWARE-HARDWARE TRADEOFFS 



SYSTEM SI~1ULATOR 

PURPOSE 

o SOFTWARE DESIGN 
o SOFTWARE IMPLEMENTATION 

METHOD 

o IMITATIVE AS OPPOSED TO ANALYTICAL TECHNIQUE 
o REFINED AS SOFTWARE DESIGN PROCEEDS 

BASIS 

o EXECUTION SIf'lULATOR 
o PROGRAM MODELING SYSTEM FOR OS/360 



EXECUTION SIMULATOR 

ENGINEERING DESIGN TOOL 

o INTERPRETIVE EXECUTION - FLOW TRACE 

o INTERFERENCE ANALYSIS - PERFORMANCE 



CONFIGURATION TABLE 

PROCESSOR 
P P P - - -0 1 2 

RESOURCE 
PROCESSOR T T T 

0 0 0 
• 
• 
• 

FLT ADD F F F 
0 0 0 

FLT SUB F F F 
0 0 0 

FLT r~py G G G 
0 0 0 

· · · DECODER H H H 
0 1 2 

• · · 
~1Er~ORY r'~OD I 1 

2 
· . . ~., ... · · 

MEr~ORY BUS 
· · 
· , 



\~., 
~""---~ 
'--,--- I 

I I 
! I 

J 

I 
I 
I 
I 
I 

i 
s 

PRIORITY ALGORITHM 0 

OPERATION 

STATISTICS 
COLLECTION 

. ' 

" . 

S 
1 

1r 

S 
2 

FLOW CONTROL'TA~LE 
r-----------------, 

. I 

:--11 Go II dJ II \ III[ ~-I ~-~~1 i 
I f I I I I ; 
I ! I ! I I I 
I I I 
I I r 
I I I 
I I I 
I J I 
I J I 

i 
s 

0 

lr 

S 
3 

1 . .-

S 
2 

V ~ 

s , 

T 
IT] 



IUO 
YO 

NO E 64 
YO S IF 

E' 20 

lUI 

"~l i'~ 
i 

Yl 
bJY1 

EI 64 
S iID 
Ei « 4 

IU2 I 
! Y2 

Y2 I SlAG 
I EI20 

IU3. 

r~ASKO 
NO 
IUO 
REQ 
lUl 

r~ASKI 

·~l r 
lUl 

I 

REQ 
IU2 

0 
Y2 

• REQ 
IU3 

INSTRUCTION UNIT 

o 
I 

INSTRUCTION 
FETCH 

20 24 44 
I I I 

I I 
DECODE 

.1 to------I 

ADDRESS 
GENERATION 



INPUT 

SIMULATION CONTROL 

o INITIALIZATION 
o TERMINATION 
o OUTPUT 

DESIGN PARAMETERS 

o CONFIGURATION 
o TI~1ING 

o ALGOR I TH~1 

INSTRUCTION STREAM 



LISTING Of ~ARAMETER CARDS AS READ 

PJWCI:SSCR 

CHANGE 

NUMBEK=32 

RESOUllCE=AOGEN, ACTSF=RELEASE 

CIiA~GE RESOUkC~=FlOIV. NUMBER=l. . TYPE;CO~MON. ACTSE=EVENT,X 

CHAI\Gt: 

CtiAfliGE 

CliAM;E 

S J.tdH 

I~Att 

CHANGE 

AC10T=O. ACTSF=EXfLO 

Rf.SOURCE=PkGe, PRIOT=448 

fCTST~P=XfCRK, tNTRY=3, FOT=40 CHANGING DELlA-TIME FIELD 

fCTSTfP=PRIOHITY, l~TRY=2, rSE=EVENT, 

S"llNSl=l, 
lLiM1.T=lOOOO 

L1NES:O 

STPRCC=31, 

COt~MENT 

F~TST~P=PMIORITY, ENTRY=2, fOT=448 

. FA9DR= P~ lOR I TY 

t~OPARM ~AIN KEYwORDS NEED NOT ALL START IN COL 4 

~ND OF PARAMETERS. 13 CAkOS READ. 

x 



"N~'f- -
t.ec OBJt:Cl CODE 

COOUUl) 

OOC;OCC 00000000 

-.­\ -
ADOKl AUUk2 STMT SOURce STATEMENT 

4b2+1NSTRC 
463+* 
4b4+IBEG 

/ 

STAKT 0 CONTKCL SECTION FOR INPUT INSTRUCTIONS 

DC AtO) FOR LENGTH OF INSTRUCTIONS 

- -.~ 1 .... • 

FOIJAN68 4/04/68 

406 * 
467 * 
468 * 
46<; * 
470 PRINT ON,NUGEN SUPRESS INSTRUCTION MACRO EXPANSIONS 
4-11 * 
472 .• 

413 * 
474 * 
4i'J * 
416 * 

. 477' * 
478 * 
4 -I'.J * 

.4uO * 
4bl * 
4H2 * 
'tA3 '" 
484 * 
it d~ * 
'tOO * 
4131 * 
4UU * 
4d,,) * 
't<)u * 
491 * 
492 * 
493 * 
494 * 
4,;)5 * 
496 * 
4<j7 * 
49U (c 

499 * 
'JOu * 
501 *. 
502 * 503 * 5\,J/t * 5J5 * 506 * 507 A 
516 U 
525 C 
534 D 
!.i43 E 
5~;~ * 

INSTRUCTIONS TO SIMULATE 'SUBROUTINE CMPIOS' 

P R I V ATE 

VARIABLE 

J 
IPl 
I 
1M 
IMl 
lUOP CNTRL 
JM 
MI{CH 

CaNST 1 
CONST 2 
CONST 3 
CONST 4 

1. 

CUNST 7 
co~sr 10 
CONST O.2!i 
CUNST 0.5 

ARRAY PU 
AKKAY P 
I~RRAY PV 
ARRAY DXU 
ARRAY V 

• H:Mtl • 

S TOR E ASS I G N MEN T S 

PRIVATE STORE LOCATION 

o (XROt 
1 (XI{ 1 ) 

0/ 2 (XR2) 
3 (XR3) 
4 (XR4) 
? (XR5) 
6 (Xk6) 
1 (XR1) 

8 
9 

10 
11 
12 
13 
14 
15 

20 
40 
60 
80 

100 
19 

. GET· ALL PROCESSORS GOING ON TASK 

FORK B 
fORK C 
fORK 0 
fORK E 
FOKK CMP108 



- _ss~o 1_UC1_(NP~R ~TI·~MUL" . . 

Lee; llBJI:CT ceoc: AOURl ADO~2 STMT 

5S3 cr~p 108 NOOP 
561 • 
!)u2 * 
563 * 
~, ott 

INITIALIZE 

51' .. 
5U4 
594 
004 • 
605 
b15 
h25 * 
~26 * 

tOX 
LuX 
LDX 
LOX 

LuX 
LDX 

REGISTERS FOR 

X2.C5 
X3,e3l 
X6,C30 
X7,C2 

xO,CO 
X5,Cl 

F01JANb8 

~NTRV FOR SUBROUTINE CMP108 

LOOP 

SET 1 TO 5 
SET 1M TO 31 
SET JM TO 30 
SET MRCH 10 2 - THEN 3. 4; 2, 3, 4, ETC 

START J AT 0 
STAKT LOOP CDNTROL AT 1 

621 •. INSTRUCTION COUNTING STATEMENTS, I.E. CTR=CTR+4. ARE NOT SIMULATED 
628 ¥ 
629 LOOP 
OltO 

(J~l 

662 
&13· 
6t!4 . 

64~ 

106 
71'J SK 1 Pl 
726 
731 
748 
759 
76') .. 
770 SN10 
7Hl 
7SH 
-(98 

rl09 
820 
831 
u42 
8:' 1 * 
852 SKIP2 
863 * 
Ub4 SN2170 
014 
tld5 
896 
9Gb * 
907 SN2175 
91~ 

926 * 
92.7 
9rl 
94U 
')1) b 
'J6U 
,) 1 <.'? 

990 

ATX 
TXH 
TXll! 
ATX 
TXH 
Sf X 
T XLE 
LDX 
LCX 
SFX 
lXH 
TXLE 
LOX 

C I, ~O, xo 
SNIO,XO,C2 
SN10,XO.C1 
Cl,Xi.Xl 
SKJPl,X2,X3 
C1,X3,X4· 
SK1Pl,X2,X4 
X1,Cl 
X4,X2 
C!,X4.X4 
:)NIO,X2,tl 
SNIO,;'2,CO 
X4,X3 

NODP • 
LOD A!.,X~ 

STO Al,P19 
lXH SN2170,XO,Xb 
·SFX C1,X6,'I<6 
TXLE SK!P2.XO,X6· 
ATX Cl,X6,X6 
t)/{A SN2115 

AT X !/~. C'l', X6, Xc:: 

LUI,) Al,P40 
riOO'A.1;. P 40, Al 
FMPY A1,PlO,Al 
510 Al,P20 

. ~.. ~ , NOll? . 
TXH SN 11.X1 ,e2 

L 00 ,'···A 1 'P.IOO 
fADO Al.P100,Al 
STU Al,P19 
LLlD A1,P'.O 
I- M) L) Ai, P 'n) , A 1 
FHPY A1,Pl(),A} 
f~PY Al,PoO,Al 

J=J"l 
IF(·J.NE.2) 

IP1=I+l 
GO TO 10 

IF(I.(Q.IM) •••• IP:l 
TEMP - X4=IM-l 
1 f- • LE. 1I~-1, THEN .NE. 1M 
1 P 1= 1 
1 M'l= ". 

'1-1 
IF ( • NOT. ( I. EQ. 1 ) ) 

11-11= It~ 

\-iAS CTP.=CTR'+4 

GO TO 10· 

SI~tJLATE SAVt'NG 'CTtl' SINCE. 
IT DOES NCT AFFECT FLOW 

IF(J.EQ.JM) ••• GO TO 2175 - BRA IF HIGHE~~ 
. TEMP - JM=JM-l 

CUt.\PARING J TO JM-'l 
KESTORING JM 
GO TO 2175 (J.E~.JM) 

~ESTQRING JM (HERE IF J.NE.JM) 

P(JrI) 
+ P(J.IP) 

ABOVE QUANTITY * PU(J.l) 
· .. j;>.U(J,I)=· ABOVE RESULT 

WAS CTI{=CTR+4 
IF·(';~r:.ior. ("'I~CH.LE.2» GO TO 11 

v ( J , 1 , L) ... <'t';( J , [ M 1 • L ) 

SAVe IN TEMP 
P{J •. 1,) .. 

:.' ..+ P ( J - 1 , I ) 
* (VIJ"l,L) + V(J,IM1,L) 
* DXU(J) 

4/04/b8 

. [: 



~!)T~ .-
; . 

Lec.: 06JE:CT.COOE 

-.P!SEMt!If!II!I! IN~CT!~PU~ l~lO~ULA~ -
AODIO AOOR2 SHU SOURCE STATEMENT 

1001 fMPY Al,P14.A1 
1012 STO A1,PoO 
1022 • 
1023 • 
1024 SNll NOOP , 
1032 TXH SN12,X7,C3 
1043 TXlE SN12.X7,C2 
1054 • 
1055 lOt) A1,P40 
1065 fAiJO . A1,P40,Al 
1076 F~1PY A1,PIOO,AI 
lOti"! FMPY A1,paO,Al 
109b Ft-1PV A1,P15,Al 
11 0<1 sro AI,P60 
1119 • 
1120 SNll. NOOP • 
llld TXH SN13,X7.C4 
1139 IXlE SN13,X1,C3 
1150 .. 
1151 lUO A1, P40 
1161 fAOD Al,P40,At' 
117l Fl'-1PY· Al,PI00.Al 
Iltl3 FMPV At.PdO,Al 
11 '14 Ft-lpV A1,Pl5,A1 
120~ STO Al,PoO 
1215 • 
1210 SN13 NOGP , 
1224 TXH SN21b1.XO.X6 
12 3~ !)FX Cl.X6,X6 
1246 TXlE SKIP3,XO,X6 
125-' AIX C1.X6,X6 
1260 tiKA SKIP4 
1l-' 7 • 
121tl SIOP3 ATX C1.X6,Xo 
1289 i:H{A SN2181 
12'18 .. 
129~ SKIP4 AIX C1.X2,X2 
1310 LDX XO.C1 
1.320 * 1321 SN218l NUDP SN21d1 
1330 * 1331 ATX Cl,X5.X5 
1342 TXH TENDCMP,X5.C30 
Ij53 .. 
1354 ATX C1,X7,X1 
1305 TXlE LOllP,X7,C4 
1376 * 13 -/7 LOX X7,C2 
1387 bRA lOOP 
L:~ ') t. * 13 <j 7 .. 
1398 TENDC~P TlND C~PI08 

1407 TtKM 
1~2i) .. 
lSl9 .. 

* 0.25 
PV(J,I) = ABOVE PRODUCT 

WAS CTR=CTR+4 
IF(.NOT.(MRCH.EO.3») 

P(J. I) 
+ P (J-1.1) 

GO TO. 12 

* V(J.(,L) 

FOIJAN68 

* oxutJl 

pvtJ.!) = ABOVE PRODUCT 

WAS CTR=CTR+4 
IF(.NOT.eMRCH.EO.4) 

peJ,I) 
+ P(J-1,I)) 

v 

GO TO 13 . 

PV(J,I) = ABOVE PRODUCT 

WAS CTR=CTR+4 
IF(J.NE.JM) •••• GO TO 2181 
TE"'P - JM=JM-1 

*0.5 

*. DXU(J) 
*0.5 

BRANCH IF J .lE. JM-1 .NE. JM ) 
RESTORING JM (J .EO. JM ) 
BRANCH AkOUNO EQUAL CASE 

~ESTORING JM - J .NE. JM 
GO TO 2181 

1=1+1 
J=l 

CONTINUE 

lOOP COUNTER UP BY ONE 
BKANCH TO TEND IF DONE 

f.1RCH=MRCH+1 
~RANCH BACK IF MRCH STILL LE 4 

RESET HI{CH TO 2 

CLEANUP 

PAG"t 13--

4/04/68 

INST4830 
tNST4840 
INST4850 



OUTPUT 

RESOURCE UTILIZATION 
o BUSY TH1E 

o IDLE TI~1E 

REQUEST QUEUE 

o LEi'JGTH 
o DELAY 
o REQUESTOR 

INSTRUCTION EXECUTION TRACE 
0 INSTRUCTION FETCH 
0 DECODE 

0 ADDRESS GENERATION 
0 OPERAND FETCH 

0 EXECUTION 



~X~CUTION SIMULATOR INSTRUCTION TRACE OVTPUT 

SYSTEM CLOCK TIME=00000064 

1;lNST~UC1. FfTCH R=EXECUTION-UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=AODRESS GENERATION 
O~OPERANU FfTCh Y=tXECUTIGN UNIT REQU~ST ACCEPTED /~UIVISION IN PROGRESS D=INSTRUCTION UECODE 

PAGE 1 

(SlAGE liME J TuTAL TIME) (INSTRUCTION) 

-1-

• ece 
.cce 
.C0C 
.CC(; 

.c(.e 

.cue 

.GiJl. 

.cce 

.'liC 

.cce 

.cce 

.eL"; 

.. c~e 
• cue 
.cue 
.I.:LC 

.<.oe 

.cc~ 
.coo 
.coe 

• CC C 
.CCl 

.• CLC 
.~cc 

.coc 
• .uoc 
.COl 
.t.:u, 

.C(';C 

.(,;(,;c 

.o",,·c 

.:H~ 

-c-
.cce 
.ooc 
.occ 
.cce 

.ace 

.ooc 

.cce 

.oce 

.coo 

.ooe 

.cce 

.cce 

.cce 

.000 

.ccc 

.ccc 

.ooc 

.OCC 

.cce 
• cue' 

.oee 

.oce 

.coe 
•. Qee 

.cce 

.O(;C 

.uee 

.cce 

.COO 

.~OG 

.00(; 

.(J(,;C 

-A- -u-

.ooc .ece 

.OUG .oc~ 

.OLC .coc 

.~Uc .oce 

.oce .cce 

.ooc .cua 

.coc .cce 

.ooc .cce 

.ooe .ccc 

.ooc .coo 

.0(;0 .cce 

.COC .cue 

.coc .OOll 

.eoc .cue 

.coc .coc 

.coc .occ 

.ooe .coc 

.(;UC .eoc 

.oce .e~c 

.U0C .eoc 

.l,;uC .ClJC 

.t,;OC .coo 

.QUO .(;OC 

.\jOll .co~ 

.ooe .(,;0(,; 

.ooc .COC 

.ooe .COO 

.LOC .cce 

.coc· .cce 

.coo .cce 

.uOC .elle 

.ooe .cce 

-R-

.Coo 

.000 

.coo 

.000 

.000 

.000 

.coo 

.000 

.Ul.lO 

.000 

.000 

.000 

.ouo 

.GuO 

.Cuo 

.000 

.coo 

.LOC 
.• 000 
.~oo 

.uuo 

.000 

.ouo 

.000 

.CuO 

.cuo 

.000 

.coo 

.000 

.ODO 

.coo 

.eoo 

c.CO 
e.oo 
(1.00 
0.00 
t;.i,;O 

PROC. 

o 
1 
2 
3 

8 
y 
10 
11 

12 
13 
14 
15 

16 
11 
18 
19 

£0 
~1 
22 
23 

24 
25 
2.0 
27 

28 
2~ 
30 
31 

fETCH EXEC • 

. FORK 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

flllIIII 

tXECUflON UNIT UTILllATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT). 

FL.PT. AUDISUH 
fL.PT. MULTIPLY 
FL.PT. I.JIVIOt: 
FX.PT. AUIJIS'Jl1:, 
f-x.PT. MP'IIIJIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTtM CLOCK TIME=00000448 RING 'PRIORITY=(l,l,3,O) 

I=INSTRUCT. fETCH R=EXECUTICN~NIT REQUEST REJECTED E=EXECUTION UNIT REQUEST 
O:OPEHAND FETCH Y=cXtCUTICN UNIT R(uUEST ACCEPTED I=OIVISION IN PROGRESS 

A-ADDRESS GENERATION 
D=INSTRUCTION DECODE 

PAGE 7 

(STAGE lIMe I TtHAl TIMt:) (INSTRUCTION) 

1"'1-' -.0- -A- -0- -H-

.2~3 .C41t .C41t .(26 .000 
•. 1-' a .035 .044 .026 .000 
.17ti .(35 .C44 .G20 .000 
.l::U .G2t: .044 .0,6 .0uO 

1":l -A · -.. .e2l; .C44 .Olb· .000 
.J.33 .C~6 .044 .026 .000 
•. 133 .C'6 .044 .020 .000 
.CU<j .G17 .u44 .Olb .000 

.(tiS· .e17 .C41t .026 .000 
• Oti (; .017 .044 .02b .000 
.LH<j .e17 .044 .C26 .IJOu 
.c~,; • C 11 .U44 .026 .000 

.(US • C 1 -, .O4~) .ooe .CJO 
.Dti9 .017 .044 .uuC .000 
.Co" .U11 .044 .C(;C .000 
• C4 4 .C08 .044 .ooe .uOO 

.£44 .CCb .C44 .CuC .000 

.(,44 .coo .C44 .Dec • uoo 

.C44 .COd .044 .ooc .000 
• (t. 4 .C08 .iJ44 .cce .000 

.(.44 .cce .uoe .ooe .000 

.C44 .CC8 .ooe .QCO .000 

.(;~4 .CC6 .O(j() .cue .000 

.L44 .ceu .ooc .000 .cuo 

.C4't .coe .uoe .coc .000 
• C4'. .CuG .00v .ooe .0uo 
• C4 '. .ccc .OOG .cce .000 
.(44 .CC~ .OU~ .oo~ .000 

.C~4 .cce .uoe .eoc .000 

.C4t4 .cce .~oc .cce .CJO 
• C4 It .ccc .cue .000 .uOO 
• .Jl~ .(j!)~ .1.h4 .c~c .uoo 

(AVtHAG:E) 

c.CO 
u.()o 
c.co 
o.cu 
u.oo 

PkOC. FETtH 

0 NOuP 
1 NOOP' 
2 NOOP 
3 NOU? 

4 NOOP 
~ NOOP 
6 NUUP 
1 NUO? 

8 NUOP 
q Nuor 
10 NOOP 
11 NOOIl 

12 NUOP 
13 NuUi> 
14 NOOP 
15 i\OOP 

16 NOUP . 
11 NOO? 
18 NOOP 
19 NCUI' 

2C f\COP 
~1 NUUP 
22 NUOP 
23 NOLJP 

24 NOUP 
L5 NOOP 
26 NOOP 
27 NGUP 

,8 r..oop 
2'1 NGOP 
30 NUDIl 
31 LUX 

EXEC. 

NUOP 
.~uor 

NUOP 
NOOP' 

NOOP 

1 2 3 4 4 

O ••••••• H ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

lIIIIlIIlIIIIIIIIlIlOODOAAAAAAAAAAAAAAAAAAAAoooooaooooOO~EEEVVVV 
IIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOE[~EVVVY 
111111111 II II II 1111 IDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEVYVY 
111111111 1111111111 IDDDDAAAAAAAAAAAAAAAAAAAAonruoooooo OOEEFEYYVY 

•••••••• 1IIIIIIIIIIIIIIIIIIIOCOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
•••••••• IIIIIIIIIIIIIIIIIIIIOOOUAAAAAAAAAAAAAAAAAAAAOOooooooouoo 
•••••••• IIIIIIIIIIIIIIIIIIIIDDOUAAAAAAAAAAAAAAAAAAAAtlOOOOOOOOOOU 
•••••••• IIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOUOO(JOOQU 

•••••••••••••••• IIIIIIIIIIIIIIIIIIIIUUDDAAAAAAAAAAAAAAAAAAAAOOOO 
•••••••••••••••• 11IIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAUOUO 
•• · •••••••••••••• IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAA~AAAAAAAonoo 
•••••••••••••••• IIIIIIIIIIIIIIIIIIIIOUDDAAAAAAAAAAAAAAAAAAAAOOOO 

•••••••••••••••••••••••• 111111111 IIIIIIIIIIIODDDAAAAAAAAAAAAAAAA 
•••••••••••••••••••••••• IIIIIIIIIII1IIIIIIIIODUDAAAAAA~AAAAAAAAA 
•••••••••••••••••••••••• IJIIIIIIIIIIIIIIIIII0DOOAAAAAAAAAAAAAAAA 

1 1 I I 1 I I I I 1 I I I I 1 I I I 1 1 f) D () 0 1\ AA A "'.1\ A A A A A A A A A A 

1 II I 1 I I I II I I I I I I I I I IOUDOAAAA:\A.AA 
I 1111 I I I I I I I I I I I II I IDOiJDAAfltl.i\AAA 
I II 11 I I I I I I I I J I J I I I I ()[)ODAAAA4AAA 
IIIIIIIIIIIIIIIIIIIIDOODAAAAAAAA 

11 I 11 I I 1 I I I 1 I I 1 I I I I IODDD 
I I I 1.1 1 I I I I I I I 1 1 I I I 1 I D IJ 0 D 
I I I I JIll I 1 1 II I I I I I I I DOuf) 
I 1 I I I J I I I 1 1 II I I I I I lID ODt) 

IIIIIIIIlfIlrIII 
IIlII!II!III!IlI 
llIIIllllJIICIII 
IIlIIII IIIIIlIII 

. IIIIII!! 
11111111 
Pll11I1 

111111 III II IODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVV VVI 1111111 

EXECUflCN UNIT UTILIZATION. (OlGITS INDICATE # OF INS1KUCTIONS IN UNIT) 

FL.PT. AuulSuU 
FL.PT. MULllfJLY 
FL.PT. UIVIUc 
fX.I-'T. AcuIS~U 
F)(.I-'T. MI-lVICIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT PAG·E 8 

SV)TEM CLOCK TIME=00000512 

l~INSIRUCl. fETCH R=EXECUTICN UNIT f\E~UcST KtJECTED E=EXfCUTION UNIT REQU~ST A=ADDRESS GENERATION 
O=OPEkANC FETCH y=eX~CUTICM UNIT K~QUEST ACCEPTED I=DIVIS!ON IN PROGRESS O=INSTRUCTION OECODe 

(STAGE IlMl ! TLTAl TI~c) (INSTRUCTION) 

-1-

.234 
• .1'15 
.1<;5 
",l!;)6 

.151:: 

.1So 

.l~c 

.lL7 

.111 

.11 -, 

.111 
• .11i 

• ..111 

• il 7 
.11"1 
• Co, ~ 

.C7tJ 
•. 0',' ti 
,C1tJ 
• c.U ti 

.{'7u 

.0/8 

.(76 
• eil tJ 

• C"lt! 
.4JlkJ 
.C78 
• (.)-, d 

• Cl t 
.(.)1d 

• C78 
.::H~ 

-0-

.C4t 
,C3<) 
.(3<; 
.·0 .31 

.C:H 
• OJ 1 
•. C:! 1 
.U;.:) 

.C23 

.02) 

.Ci3 

.e23 

.C23 

.02J 

.C23 

.0 1~· 

.Cl~ 

.Ol~ 

.C15 
, • c l.'~ 

.Ci~ 

oOl~ 
.015 
.<.:15 

.C07 

.u\)-, 

.u07 

.oe7 

• C (J -, 

.007 

.CC1 

.0,4 

-A-

.C7d 

.078 

.C"Td 

.07b 

.C7tl 

.0 "Ill 
~O/'d 

.0-' t!. 

.07e 

.0-/8 

.07ti 

.Cld 

.07b 
• ,)7 'd 

.07!:! 

.1.)"1 tj 

.(;7tl 

.07d 

.070 

.07D 

-0-

.(46 

.041;) 

.040 

.0't6 

.046 

.046 

.C46 

.C40 

.C46 
• {.46 
•. C46 
.C46 

.C2::1 
• G23 
.CLJ 
.C2] 

• eL, 
.023 
.023 
.OLJ 

.(J~., .023 

.039 .023 

.03g .e2) 

.03S .C23 

.03.:.1 .C23 

.0:19 .C2J 

.03':; .C23 

.03<) .C23 

• O,j c; 
.039 
.039 
.07tJ 

.C23 

.u2J 

.C·23 

.u40 

-1{-

.000 

.000 

.000 

.000 

.OOC 

.000 

.OUO 

.000 

.coo 

.000 

.000 

.000 

.OJO 

.000 

.000 

.000 

.vOO 

.000 

.GOO 

.000 

.uoe 

.000 

.UUO· 
• UUI,.) 

.000 

.000 

.ouo 

.\.JOo 

.loO\) 

.000 

.ouo 

.000 

(AVlt(AGt:) 

C.CO 
o.co 
c.oo 
I~ .ou 
C.Ou 

PROC. 

Q 

1 
2 
3 

8 
(0, 'i 

10 
11 

12 
13 
lit 
1~ 

10 
17 
18 
19 

20 
21 
22 
2) 

24 
l5 
26 
21 

2d 
29 
30 
31 

F£T('H tXEC. 

LOX 
lOX 
lOX 
lUX 

lOX 
LOX 
LOX 
lOX 

l.UX 
lUX 
LOX 
lOX 

lOX 
lOX 
LO..< 
LUX 

lOX 
lUX 
LOX 
lUX 

lOX 
LDX 
lUX 
LDX 

NOUP 
NOOP 
NUUP 
Naop 

NuOP' 
NOCP 
NOUIl 
NOIJ!> 

NOOP 
NU0P 
NOOP 
NOLiP 

!\IOUP 
NljUP 
NOUP 
NOOf' 

':.: lOX NLJOP 
LUX NOOP 
LOX NOUP 
lOX ,: NOU fl 

J( ' . 
LOX NOUP 
LOX I\IOU~ 

. L'l)X NOGP 
:.; LOX .. ' NuUP " 

LOX NOD? 
LDX NGOP 
LUX NUOP 
lUX ·LOX.· 

1 2 3 4 4 
O ••••••• 8 ••••••• b ••••••• 4 ••••••• 2 ••••••• 0.~ ••••• 8 ••••••• 6 •••••• 3 

IIIIII111IIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAcooacoooooOOEEEEVYYV 
111111111 IIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEVVVY 
IIIIIIIIIIIIII!I111IDDOUAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYVVV 
IIIIII!IIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOGOOOOOUOOEEEEV~VV 

EEEEYVYVIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOooooooonoo 
EEEEYVVYIIIIIIlllliIIllIIIJ10UOOAAAAAAAAAAAAA~AAAAAAOOouoooooooo' 
EEEEVYYYI IIIII1IIIIIII!IIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOGCO0 
EEEfVVVYI llIIIIIIIIIIIlIlIIIDOUUAAAAAAAAAftAAAA~AAA~Aonooooooono0 

OOOOOCOOfEEtYVYVIIIIIIIIllIIIIIIIJIIDOUDAAAAAAAAAAAAAA~AAAAAOCOO 
OOOOfjOOOEEEtYYYV II I 11 I! 1 J 1 Ii 11 I III I I~UlJDI,\AAAAAAA~\AAAAAAAAt\l'\/\:JUOO 
OGOOOOOOEEEEYVVYIII!IllliIIIIIlIIlIIDDDOAAAAAAAAAAAAAAAAAAAAGOOO 
OOOOOOGOI: i.:E t:VVYY I I III I I! 11 I I I I I 11111000DAAAAAAAAAAAs\AAAAAAAAC(J(JO 

AAAAOOOCOOOOOOOOEEEEVYVVIIIIIIIIIlll!IfIIIIIODDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOUOOOOEEEEVYVVIIIIIIIIIII1IIIIIIII080DAAAAAAAI\AAAAAAAA 
AAAAOUOOOOOCOOOUElEEYYVYIIIIIIIIIIIIIII1JIIIDOOOAAAAAAAAAA~1\4AAA 

AAAAOGOGOOOUJOOGEEEEVYVYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAA· 

AAAAAAAAAAA~0009000000COEEEE~YVVIIIIIIIIlIIIIIIIIIIIOUODAAAA~AAA 

AAAAAAAAAI\AAOOOOoOnOOOOJ::E[EVYVYI 111 I I I 1 I I I I I I II t I I tlJ()[)O;\AAAAl'.AA 
A A A A A ,,\ A A A 1\ A A iJ 0 G COO U 0 0 0 [J 0 E E E c V \I Y Y I I I I 1 I I I I I I I I 1 I I I I I I !) J) D !) A A A A A A A A 
AAAAAAA~AAAA000000UOUOOOEEEEVYVVIIIIIIIII!11!111IIII~ODI)AA4AAAA~ 

AAAAAAAAAAAAAAAAAAAAOOOOOGOOOGOOEEEEYYVVIIIIIIIIIIIIII11111100DD 
AAAAAAAAAAAAAAAAAAhAUOUUOOOOUOOOEEEEVVVVIIIIliIlllllllIIIJ~ [Oonu 
AAAAAAAAAAAAAAAAAAAAUUOOOOOOOOoo~tEEYVYYIIlLIIIJrlllilIlfIIIOUDO 
AAAAAAAAAAAAAAAAAAAAO()OOOUOOOfjuOE EE EYVVY I I 1 I I I III 11 I I II I r { 1 I DOD!) 

lllIDDUDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEVYVYIIIll1IIII11111J 
IIIIDDUOAAAAAAAAAAAAAAAAAAAAOUUOOOOUOOOOEEEEYVVVIIIIIl1111111111 
111IOODDAAAAAAAAAAAAAAAAAAAAOOOCGCCOUOOOEEEEYVVVIIIIliI1Ill1!11! 
1IIIDDUDAAAAAAAAAAAAAAAAAAAACcouooonOOOOEEEfVVVViIlIIIII!1111111 

··lIJ1IIIIIIIIOUUDAAAAAAAAAAAAAAAAAAAA()UOOGOOOOOOOEEEEYVVYIITlllll 
";'. II I I I 11111 I lODUOAAAAAAAAAAAAAAAAAAAAOOUOOOOOOOO'OEEEEVVVV 1 I I J I I I 1 

1111 I I 111 [UOOUUAAAAAAAAAAAAAAAA,\AAAUOOcooceOOOOEEEEVVVY I [I I I I 11 
I 1 I I 1 I ((1 I IIDuOOAAA AAAAAA AAAAA/\AAAA ,\OOOCPOOOOCiOU EE E E YYY V I I I I 1 I I 1 

EXECUTION UNIT UTIL12ATION. (DIGITS INDICATE # OF INS1KUCTIONS IN UNIT) 

fL.Pl. ADUISUB 
fL~PT. MULTIPLV 
f-L.PT. UIVIUt: 
FX.flT. J\t;uISU3 
F x • PT. M P y I lH V 



~XECUTION SIMULATOR INSTRUCTIGN TRACE OUTPUT 

SYSTEM CLOCK TIME=00001600 

l~.NST~UCT. fETCH R~EXECUTICN UNIT KEQUEST REJECTED E~EXECUTION UNIT REQUEST A=AODRESS tENERATION 
~:CPERANO FETCH Y=EXEtUTICN UNIT K~UUEST ACCEPTED I=OIVISICN IN PROGRESS D=JNSTRUCTION DECODE 

PAGE 25 

(STAGE 11~E , lLl~L Tl~E) (1 NS T IUH.:' T ION) 

-1- -o'!" -/1..- -0- -I{-

.2tlj .(51 .~31 .142 .coc 

.275 .C55 .237 .142 .031 

.21-: .C55 .237 • 142 .031 

.262 .u~2 .237 .142 .COu 

.~t)2 .C52 .23 '1 .1't2 .cco 

.202 .C52 .2.37 .142 .uot) 
• ~ 6;; .C~t .Li1 • 1 '12 .. cae 
.:!!JC "C5C .231 .142 .000 

.2~C .esc .Lj7 .141. .(;00 

.250 .uso .L17 .142 • :J(lO 
.25(, .c~c .231 .142 .uOO 
.250 .05C ,,23 i .142 .000 

.2~(; • esc' .2jl .135 .euo 

.2~u .050 .13 ./ • 135 .000 

.25(, .esc .2.3 'l • 135 aCCC 

.2.;jl .C4' .1.37 .1~5 .coo 

.• 2; 1 .(.47 • L3'; .13~ .COO 
.2]1 • Cit 7 .lJ 7 • Li~ .uuu 
.idl .C47 .. 2.'.jl .135 .COC 
.2,ji .C47 .2j7 • i.:l!:i .000 

.23; .C47 .225 .13~ .(,UO 
• L~'/ .• C4 7 .2l!> • 135 .\.lOO 
.~jl .(.47 .2L5 • 135 .cuo 
.2:3 ., .C47 .223 • 135 .UOt,) 

.4d1. .C'f5 .~25 .1)5 .COO 

.237 .C4~ .2~~ .135 • OOJ 

.~3; .C45 .l2 !l • 13 ~ .COO 

.. ~Jl .C4~ .22~ .135 • CuO 

.231 • C45 • i25 . .13~ .COO 

.23 -, .C4~ .225 .lJ~ .OUO 

.4:) I .C't~ .22~ .lj~ .COC 

.31~ .C6C .L31 .14L .000 

(AVt:kAGE) 

0.50 
0.00 
O.CO 
C.OO 
C.eu 

PROC.. fETCH EXEC. 

'J FAUl) FAOD 
1 FAOD F/\t)O 
2 FADD FADU 
;3 FADD F.~DI) 

't FADU LOAD 
5 FAD!) LOAD 
b FADU LOAD 
7 FAUO LUAD 

a fADD LOAD 
9 FADO LOA!) 
Ie FAUU UJAD 
11 J-AiJO LeAD 

lL FAuO LOAD 
1) FAOD LOAU 
14 FAile LOAD 
15 I;AOO LOAD .' 

1{) fADO LOAD 
17 FAull LUAU 
18 FADD LIJAU 
1'1 FAtJO LOAl.) 

20 !-ADO LOAD 
21 FA!)U LUAD 
22 FADU LUAU 
23 fAOU ..: LuAD 

;:i":" . 

24 FADO' LOAU 
25 FALJO LUAU 
26 tAbu LOAL) . 
21 rADU /. LOAU 

2U FADO. LOAD 
2~ FADU. LGAD 
3C I-AUO LUAD 
31 f-MPY .rADO .. :. 

1 2 3 4 4 5 
·0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

Ill1111IIIIIIIII11IIDDOOAAAAAAAAAAAAAAAAAAAA0000000000OOE~EEVVVY 

IIIIIIIIIIJIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEERRRR 
IIIl!11IIIlIIIIIJIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEERRR~ 
IIIIII!IIIIIIIIIIIllODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEfYVYY 

t~EEVVVYIlllIIIIIlIIIlIlIIIlODODAAAAAAAAAAAAAAA4AAA~OGoonccoctloo 
EEEEVYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOO0000000800' 
[EEEYVVYJIIIIIIIIIIIIIIIIIIIODODAAAhAAAAAAAAAAAAAAAAOOaocroocooo 
EEEEVYYV I I I 111 I I J 1 I II II II I I IO[>DDAAAAAAAAAAAAAApAAAAArJOOGOCOOO()(ltl 

OOOOOOOOEEEEVVVYIIIIIIIIII!lJllII 11 IODDOAAAAAAAAAAAAAAAAAAAAOGOQ 
OOUOOUOOEEEEYVYVlllllIiIIIlIIlIIIIII0DODAAAAAAAAAAAAAAAAAAAAonoo 
(J C:c G 0 C U (] E E E t Y Y Y V I I I I I I 1 I 1 I I 1 J I I I I I I I 00 [) D A A A A .\ A A fI A JU A A .t\ A A" A A AGO (If) 
OCOOOOOOEEEEYVYVIIIIIIIIIIIIIIII!IIIDOODAAAAAAAAAAAAAAAAAAAAUOOO 

AAAAooaooodouoOOfEE~VVYYlliI:IIIIIIIIlJIIIllDDODAAAAAAAAAAA~~AAA 
AAAAUGG0000000DOEEEEVYYYIIIIIIIIIll11IIIlITIODDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOODUOEEEEvYVYIIlllllIIIIIIIIIlI11DDDOAAAAAAAAAAAAAAAA 
AAAAOGOOOOOOUOOOEEEEYYYYIIIIIIIIIIIIlll111IIODDDAAAAAAAAAAAAA4A~ 

AAAAAAAAAAA~uucgpOGOOUGOEEfEVVYYlIlrIIII!II!IIIllIIIDODDAAAAAAAA 

AAAAAAAAAA4AOOOOUOOUUOU0~EEEYYYVIIIIIIIlIIllrIIIIIIIDUOOAAAAAAAA 
AAAAA~AAAAAAUUOGOOOOUUUOEEEEY~VYiIIl11IIIIIIIlII111IODDOAAAAAAAA 

AAAAAAAAAAAAOUGOOUOOOUOOEEEEVYVVIIIII IIIII!lJJIIIIIJDDOOAA~AAAAA 

AAAAAAAAAAAAAAAAA~AAOOOUOOOOOUOOEEEEVVVYIIIIIlIIlIII{IIIIIIIDODD 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVVYYIIIIIIIII)IIII1111110DOO 
AAAAAAAAAAAAAAAAAAAAOCOOOOOOOOOOEEEEVVYVIIIIIIIIIIIIIlI1IIIIODDO 
AAAAAAAAAAAAA/~At'.J\AAAOlJOOOOOO(JOOOE E:EE YVY't J J I I I I I I I I I I Ii 11 I ! I I i)!)DIJ 

IIIIDCCOAAAAAA~AAAAAAAAAAA~AOOOOOUOOOOOOEEcEVVYYIIIlllI!II1!IIII 
I III [)IJDOAAAA'\AAA~AAAAAAAAAAAOOOO:JOOlJOGQOE EE E YYVV I I I I I I 1 I I J I r I I I I 
1 I II DL:OCAAAt,AAAAAAAAAAAAAAAAO(l(JUGOCOUOOOEEEEYYYV I I I I I r I I I I I I! 1 I i 
lIlIOOUO~AAAAAAAAAAAAAAAAAAAGOOOJOOOUOOGEEE[yyYYr!IIIIIIIIII!III 
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END OF SIMULATION - TIME USED= 0.0536 HOURS, PERFORMANCE 6215 INSTRUCTIONS/MINUTE (PLOT MODE ) 
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EXECUTION UNIT UTILIZATION PAGE ' 11 

SVSTEMCLOCK TIME=00012978 RING PRIORITV=lO,l,2,3) 

.p = ACTIVE PKOCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
'R H E J E C TEl) E - UN I T R E QUE S T S 
* = ANY COMBINATION OF AUOVE 

32 IPPPPPPPPPPPPPPPPPPPPPPPPPPPPP**PPPPPPPPPPPPPP**PPPPPPpppppppp**pp 
I . uuu. U U u. U U U P 

30 I u U U . U u 
IU U U U U p 

2tl I U u u u u U U U u 
I U U U U U U U p 

26 J UUUUU UUUU UUUU UUUU 
I UU UU UU UU U 

24 I p 
I 

22 I u 
I 

20 I p 
I U 

1tl I 
I P 

16 • I 01 U 
I 

14 I p 
I 'u 

12 I 
I p 

10 I U 
I 

8 I p 
I U 

6 I P 
I U 
I P 
I u 

·2 I U***PP 
I UU**PP 

o IRR~RHRRRRRRRRRRRRRRRRRRRRRRRRRRRRqRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR***************** 

•••• 5 ••• 110 •• 115 •• 210 •• 215 •• 310 •• 3·15 •• 410 •• 415 •• 510 •• 515 •• 610 •• 615 •• 710 •• 715 •• 810 •• 8/5 •• 910 •• 9/5 •• 1100 



SI~UlATl(N CF SMALL SHELL (30 X 5 ARRAY) FINAL BREAKDOWN 

TIJVE 

c 
laC 
2ec 
3CC 
4CC 
SOC 
bee 
lee 
8CO 
900 

leoe 
llce 
1200 
1300 
140C 
15CO 
160C 
1100 
180e 
1900 
200e 
210C 
2200 
2300 
240C 
250C 
2600 
270C 
2800 
290C 
300·C 
3100 
320C 
330C 
340C 
3500 
3cOC 
3700 
380C 
3900 
!tOCO 
4100 
4200 
4300 
4400 
45CC 
4600 
4700 

TASKS 

1 I 
134 I 
119 1 
119 I 
118 I 
118 I 

8·1 I 
87 I 
8e 1 
86 I 
5B I 
55 ,1 
55 I 
54 I 
41 I 
23 I 
23 I 
22 I 
22 I 

C I 
C I 
G I 
C I 
C I 
C 1 
C I 
a I 
C I 
o I 
o I 

126 I 
82 I 
3.3 I 

G I 
o I 
o 1 
C I 
C I 
o I 
o I 
o I 
C I 
o I 

269 I 
269 I 
269 I 
268 .I 
238 I 

PROCESSCR T1ME TRACE 

G/C PRCCESSORS 

I • ~ • • • • • . • • • • • • • • • • • • • • • . • • • • • • •• I 
I .AAAAAAAAA •••••••••••••••••••••• I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAA •••• AA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAA •••••• AAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A AAAAAAAAAAAAAAAAAAAAAA I 
I A AAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAA I 
I • I 
I • I 
I • I 
I A ~ I 
I A I 
I A I 
I • A I 
I AAAAAAAAA ••••••••••••••• AAAAAAAA I 
I ••••• AAAAAAAAAAAAAAAAAA.AAA ••••• I 
I AAAAAAAAAAAAA •••••••••••• AAAAAAA I 
1 .AAAAAAA I 
I • I 
.1 • I 
I A I 
I A I 
I AAAAAAAAAAAAAAAA .AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAA .AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAA .AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAA .AAAAAAAAAAAAAA I 
I A I 
I AAAAA~AAAAAAAAAAA.AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAA I 



SI~UlATICN CF SMALL SHELL (30 X 5 ARRAY) FINAL BREAKDOWN 

4800 
4<;00 
5000 
510C 
5200 
53CC 
5400 
5500 
56ce 
57GC 
S8ce 
5S0C 
6coe 
bleo 
62CO 
63CO 
6LtCO 
65GC 
66ce 
61CC 
6800 
osce 
7ece 
710e 
1200 
730C 
lLtOO 
750C 
7ece 
7700 
780C 
790'0 
8CCO 
BlOC 
8200 
8300 
8400 
8500 
860C 
870C 
8800 
ageo 
900e 
910C 
9200 
9300 
9400 
.<}500 

TASKS 

238 I 
237 I 
209 I 
2G7 I 
206 I 
195 1 
178 I 
175 I 
174 I 
14B I 
144 I 
142 1 
13·7 I 
112 I 
109 I 

32 1 
7S I 
52 I 
48 I 
26 I 
16 I 
o I 
o I 
o I 
o I 
o I 
C I 
a I 
C I 
o I 

133 I 
11<; I 
,1191 
118 I 
11B I 

88 I 
87 'I 
86 I 
86 I 
68 I 
55 I 
55 I 
54 .I 
54 I 
25 I 
2.3 I 
22 I 
22 ;1 

P~CCESSGR TIME TRACE 

G/C PKCCESSORS 

I AAAAAAAAAAAAAAAAAAAA~AAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAA •• AAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAA ••••• A I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAA ••• AAA •••• AAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAA •• AAA •• AAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I ••• AAAAAAAAAAAAAAAAAAAAAAAAAAAA. I 
I AA AAAA A AA AAAAAAAAAAAAA I 
I AA A AAAAAAAAAAAAA I 
I 1 
I ,. I 
I • 1 
I AAAAA 1 
I .AAAA I 
I .AAAA 1 
1 •• AAAAAAAAAA •••••••••••••••••••• I 
I A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAA •••• AAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 



SI~UlATIGN CF S~All SHEll {30 X 5 ARRAY) FINAL BREAKDOWN 

PROCESSOR TIME TRACE 

II~E TASKS G/C PROCESSORS 

96CC C I I AAAAAAAAAAAAAAAAAAAAAAAAA AAAAA I 
<1700 0 I I A AAAAAAAAAAAAAAAAAAAAAA I 
98ce c I I A AAAAAAAAAAAAAAAAAAAAAA I 
9900 C 1 I AAAAAAAAAAAAAAAAAAAAAA I 

lCCCC C I I AAAAAAAAAAAAAAAAAAAAAA I 
10l0C C I I • I 
10200 C I I • I 
IG30C C I I • I 



SI"tJULATIGN Of SMALL SHELL (30 X 5 ARR AY) FINAL BREAKDOirJN 

PROCESSOR SUMMARY 

< FREE NODE TINE > 
PROC < USEAGE ") < OVERHEAD > 

AVAILABLE TOTAL % USER % PROCESS (;1 EFF SYSTE,'vi % USER % /0 

1 IG400 7556 73. 6928 67. 6928 67. 71. 628 8. 0 0.0 
2 10400 8084 78. 7061 68. 6950 67. 74. 1023 13. III 1 • 
3 lO4CO 7715 74. 7358 71. 7358 71. 73. 357 5. 0 0.0 
4 10400 8106 78. 7743 74. 77 ft 3 74. 77. 363 '-+ • 0 0.0 
5 10400 8221 79. 7848 75. 7848 75. 78. 373 .5. 0 0.0 
6 lO4CC 8232 ,79. 7848 7:-;. 7848 75. 78. 384 ~. 0 0.0 
7 10400 7902 76. 7518 72. 7518 72. 75. 384 5. 0 0.0 
8 lO4CO 7907 76. 7513 72. 7513 72. 7'" ::>. 394 5. 0 0.0 
9 10400 78'i' 7 ,15. 7445 72. 7445 72. 74. 402 I). 0 0.0 

10 10400 7i}~5 76. 7442 72. 7442 72. 75. 413 5. 0 0.0 
11 10400 1873 76. 7445 72. 7 Lt45 72. 75. 428 5. 0 0.0 
12 10 ltOO 7690 76. 7483 72. 7483 72. 75. 407 5. 0 0.0 
13 104CO 7945 76. 7493 72. 74·93 72. 75. 452 6. 0 0.0 
14 10400 7885 76. 73J;4 71. 7384 71. 7S. 501 6. 0 0.0 
15 10400 7894 76. 7381 71. 7381 71 • 75. 513 6. a 0.0 
16 10400 7904 16. 7331 71. 7381 71. 75. 523 7. 0 0.0 
1 '1 10400 7654 74. 71<;9 69. 7199 69. 72. 455 6. 0 0.0 
18 1C400 8516 82. 7355 71. 7169 69. 78. 1161 14. 186 2 • 
IS 10400 7843 75. 7442 72. 7442 72. 74. 401 5. 0 0.0 
2C 10400 8015 77. '7602 73. 7602 73. 76. 413 5. 0 0.0 
21 10400 8023 ]7. 7602 73. 7602 73. 76. 421 5. 0 0.0 
22 10400 8031 77. 7602 73. 7602 73. 76. tt29 5. 0 0.0 
23 10400 804C 77. 7602 7 3 ~ 7602 73. 76. 438 5. 0 0.0 
24 104CO 9G81 87. 7918 16. 7881 76. 85. 1169 13. 31 o. 
25 10400 7775 75. 7363 71. 7363 71. 74. 412 5. 0 0.0 
26 10400 7165 69. 6766 65. 6766 65. 689 399 6. D 0.0 
27 104,00 7181 69. 6771 65. 6771 65. 68. 410 6. 0 0.0 
28 10400 7258 70. 6845 66. 6845 66. 69. 413 6. 0 0.0 
2S 10400 7229 70. 6802 65. 6b02 65. 68. 427 6. 0 . 0.0 
30 10400 727/t 10. 6848 66. 6848 66. 69. 426 6. 0 0.0 
31 10400 7243 70. 6805 65. 6805 65. 68. 438 6. 0 0.0 
32 104CO 7290 70. 6.856 66. 68~6 66. 69. 434 6. 0 0.0 

\ ---------- ---------- --------.-- ---------- ---------- ----------
332ECO 250440 75. 234649 71. 234315 70. 74. 1S791 6. 334 o. 



lIFE 

c 
leGe 
LCG~ 

3CCC 
<1 C C C 
5CCC 
LCCC 
-, GC C 
tC':C 
sccc 

1 C C\J C 
llGGe 
12CCC 
13C0C 
i/iCOC 
1:;C0C 
It;CCC 
17CCC 
loCGC 
lSCGC 
2CCCC 
21CCC 
L~CCC 

(2.~ C C C 
2'iCCC 
25Ci.,.,C 
.26CCC 
27CUG 
28CCC 
29COO 
3CCCC 
3100b 
.32C()C 
3JCCC 
3 LiCCO 
3SCCC 
3{:QCC 
]70CG 
380C( 
3SCCC 
liCCCC 
41CCC 
4200C 
4300C 
.:,/t C C C 
4~GCC 

1 .. 6CCO 
.'i 7CCC 

1 
L~i5 

? 7 j 1 I 
£.' t'-.J 2 1 
2(.(;3 I 
;'~~33 I 
i~ Ii .~:; (; 1 
2_ic 
2..:iUS i 
2L·~tlt 1 
L153 1 
2Cci~ 1 
~~(;2C I 
lS3(' I 
1<::61 I 
17So I 
l/CG 1 
1637 I 
1 1::"12 1 

1<i61 1 
1413 I 
1 3 1t 6 I 
1..:58 I 
lId; I 
1124 I 
1 C:) tt I 

S65 1 
SOC 1 
c J (; I 
] 'i \..; I 
elf:; I 
584 I 
516 1 
452 I 
3SS I 
292 I 
228 I 
134 I 
68 1 

4 I 
(; I 

24(; S I 
2eGe I 
151 i i I 
1022 I 

) 2 <; I 
:3 1 I 

C I 

1 •••••••••••••••••••••••••••••••• I 
1 AAAAArAAA4AhtAAAAAArA~~A.~ ••• •• A I 
I A ;. j\ :\ J\ II ,\ t\ /~ I- jJ. I:.. J.\ 1'< l:. /) i~ /\ /\ ~. /~ i\ .\ !\ i\'~ ,\ i~ !~ 14 ;:, A I 
I tA~AAAAAA)AtL~AAAAAA~AA~A~AAAAAA I 
I ,1-\ t\ i\ ,~\ i .... /'!. !~ ,~ ,\ ;~ /:.. /:. :~:~ !:c p,~ • 14. t" /~ }'., J~ /\ :, /\.41\ A •• A I 
I AA~~~AA~A~h~A~pAAAAAA~AAA~AAAAAA I 
I AAAAA~~AAA~~AAAAAA~~AAA~A~AAA~~A I 
I [.J J::, /\ J\ (:, fU\J.:. I~ ;o, A [, ;:, .b. j~ fJ A • A j'" • A:~ l~ A /\I~ A J.\ •• t~ I 
I j~ j, A P. /...\ ;~ ,''... /), ,\ /\ t. jj, / \ /'. (\ A 1\ !\ 1\ i4 /~ !j, /:~ t\ I~ r\ ;" A /.J, :\ /\ !\ 1 
I t'l ,:,,;,~ f~ ~:"~ /J,.~ /. :-1 A j.J, t\ /1 /.e, A J\ J\ J\ AJ~ . .1'\ 4 1\ /.:.. :-\ A A A;\ /\ t\ I 
I j:" .. j~ ;\ ;:'" jJ A I\ /1. t:.J:,. t" I, ;j • (J t:,. h A A t • . L~ .~ /J, ,,\ M ./1. ;\ • ..l~ I 
I AHAAAAAAA~~AAAAAAAAAA~~A~AAAAAAA I 
I A~AA~)AAA~AA~~AAAAAAAA~AA~AAAAAA I 
I A.A~A~~AA~~~!~.AAAAAAAAbAAAAA •• A 1 
I i\ i; A i-\ :\ /i ,'J.. 1\ A /~ /: .. i\ j:J ,\ 14. P Po A A 14. J.:.. /\ ;\ l\ !.\;\ /.1, A t\ /~ /\ A I 
I h Po i.:.. /.\ A ,c, .1\ t., A j.:" ;, ."'~ j~ ,-\ j.\ .~ A A i\ A /i ;\ ;~ 10 A ;.\ t\ A A f~ I:" A I 
I A~A~AAAAA~AAAA.~AAAAAhA.AAAAAAAA I 
I ~~AAAA~~A~~AAAAAAAA4~AA~A~AAAAAA 1 
I AAAA~~AAA~AA~AAAAAAAA~AA~AAAAAAA I 
I A.A~AAAAAAAA~A.AAAAAAAA~A~AA.A.A I 
I AAAA~~AAA~A~AAA~A~AAA~AAAAAAAAAA I 
I ~~AAAAAA~A~AA~AAAAAAAA~AAAAAA~AA I 
I AAAAA~AAAA~A~A.~A.AAA~AAA).A.~.A I 
I A~AAAAAAAA~tAtAAAAAAAAAAAA~AAAAA I 
I AAAAA~AAA~A~~AAAAAAAAAAAAAAAA~AA I 
I A.A~AAAAAAAAAAA~A.AAAAAAAA.A.A.A I 
I 
1 
r 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AAAAAAAAApAAA~~AAAAAA~AAAAAAA~AA ~I 

l\ A j~ /:..:~ /~ t~ /~ j.-'I f \ A /.I i' i\ tl .!J. A :~ :..\ A i-"\ ,'\ A J\ j\ ;'J I~ A. A f\ /\ ;~ I 
/1 • /\ I';,. p. f:. A /.J.. A :\ ;\ /\ 1\ /l, lj jj /, /~ A t~ A I .. j~ • A /~ A A • A • /\ I 
• i\ j\ P, 1\ A !\ j~ A j\ ;i J .• A /~ { .. p P-.;\.I\ t .. t\ j\ i":.. ,\ ;1. j~ /'1 fl A A f\ }.\ I 
AA~AA~AAAAAAAAAA~AAAAAAAAAAAAAAA I 
A~~AAAAAAAAAAAAAAAAAAAA •• AAAAAAA I 
AAA~AA4~AAAAAA~AAAAAAAAAAAAAAAAA I 
AAA~AAAAAA~AAAA4AAAAAA~AAAAAAAAA I 
AAAAAAAAAAApAAA~AAAAAAAAAAAAAAA. I 
AAAAAAAAAAAAAAAAAAAAAA4AAAAAAAAA I 
AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA [ 
A~AAAAAAAAAAAAAAAAAAAAAAAA~AAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAA4A~AAAAAAAAAAAAAA I 

A r 
AAAAAAAAAAA ••• ~ •••••••• AAAAAAAAA I 
•• • 1\/\/\./'d\}~I\AAj\/\J\/\f\Af4.AAf\/\ ... ........ 1 
t\J'l, i\ • • • • ,. • • .. • '" • • Ii A i\ j.\ A A .L\ /\ 1\ i\ l\ /\. A /\ /\ /\ A I 
/\ P ;\ i~ A j\ A ,L\ J~ A !\ /~ A ,) .4 A • • .. • ~ • • • • • • • A /\ /\ A I 
.. .. • • .. • • • b i\ /-\ i~ l\ j..\ j\ /\ .L ..... 1\ J.\ j~ f\ J\ A A i\ .l\ ,\ A • • •• I 
A~AAAAAA ••••••• ," •••• AA~AAAAAAAAA 1 
AAAAAAAA.AAAftAAAAAAAAAAA I 



S 11" L L p T 1 C 1\ l ~ :) Ii X j't H i< r,z II Y ShE L L 

11/[ 

:JCCCc. 
.,looe 
52CCC 

5 l lCCC 
55CCC 
5(((( 

57CCC 
Sbcel 
j9CC.C 
tUCCC 
cJCCC 
62CCC 
6'::':000 
c "t C C C 
c5~vC 

6GCCC 
.... 7CCG 
cbCGO 
cSCCC 
7CCCC 
7leee 
72CCC 
'i~COC 

-i4CCC 
T:;COC 
Ie Gee 
7 -, C 0 C 
7t~CCC 

79COC 
'3LCCC 
diOGe 
S2eGe 
3200(: 
8/iCCC 
d~COC 

8t~CCC 

37CCC 
d8COC 
d9CGC 
9JCCC 
'--; 1 cee 
920(C 
(j30CC 
9~UCC 

S5COC 

Ti~SKS 

)710 I 
Scl7 
55d2 I 
?~Jt 1 
5 j i-'~ i 
j2<;S 1 
:>LCt i 
?llJ I 
~ C 2 11 

'i S 3 i. I 
4E42 
it 74 {; 
4o~2 

i 
I 
I 
i It 557 

41..t61 .t 

I 
4270 I 
It 174 I 

1 
1 

32SC I 
37S7 I 
3703 1 
361C I 
3S1c 
3'i.25 1 
3~J3 I 
3232 1 
314 j 1 
3use I 
29S1 I 
c::tftS 1 
27CS 1 
2561 I 
2 /i1£ I 
227C 1 
212E I 
l(;b% .i 
It:;:)7 I 
16CJ2 1 
1547 I 
14GC I 
1255 1 
1110 f 

S6S 1 
B2C I 
673 1 
5jv I 

\~ / C, ~ f·~ C. C E S S (J j-< S 

I /\:\ J'~ ,\ j,. /~ A J. t\;~ .':".i~;.\;~ I">.. /J A;\:\ /1 i'.1. j~ ,\ /~ i~:\;\ h /\;'.l /\ A 
1 AA~A~AAAh~AAAAAAAAAA~AA~~AAAA~AA [ 
1 ~A~~AAAA~~AA~~A~AAAAAAAAA~AAAAAA 
I ;~ ;\ /::.. ,\ ,i.:, A j.~ 1\ j~ I' ;\ ('\ I~ /~ I~ l~ I~ A A A A J~, ;.\ ~ i~ J~ j~ p A J\ /1 /-\ 

1 
I 
I I 

I 
I 
1 
I 
I 

j.),./~ !~;..~ /i. ;~ .4 i. /~ .~, J. (" A ::~ l\ /-4 ,4 /4/\ /4 J\ f~ ,,\ Ii. ,~ ) .~":" • f~!l. • f~ [ 

! 
,L. l\ f\ ;\ J\ )4 /1. /., A /~. • J.... . • j~ ;~ iI. i\ h A ,t... r\ 1'\ j~ fj 1\ /: f~ /.\ 1\ A I 

t~ j' ;0. ,\:~ P .i\;.\ l~;': ;1 i~ j,l /~ j, i.\ A Ii.. ,'J.. J1.. j.~ /\ :\ ;\ A i\ • /1 .... j~ A 
I :"4 /~ j\ .'~ .t:~ /~ L i~ h h J\ j~ J!. H 1-\ ;\ A A.;\ •• f. {\ ,\ A A i\ l.\ J\ Ii A j.\ 
I 
I 
1 

i:" p, t~ t\ ;.\ p J~ (\ J~ 1\ 1\ Po j) /\ 1-\ /\ f", j..\ A /4. 1-\ ;\,~ ;\ ;.\ 1\ :\ J\ h A /\ l\ 
AAfAA~t~A~~AA~ft~AAAAA~~AA~AAAAAA 

I 
I 
I 
I 
I 
I 

I AAAAAAAAAAAAAAAAAAAAA~~AAAAAAAAA I 
I ;-,. f, ;\.\ I~ :~tY.. t~ ;i ;.:. t ,'\ t\ i\ I~ j.\ • I .... i'J./J.. 1'\ /1. /\. J\ !\ i\ /1. l' .. Ii,. j\ A A I 
I AA~~AAAAAA~AAAAAAAAAAAAAA~AtAAAA I 
I AAAA~AAAA~AA~AA~AAAAAAAAAAAAAAAA I 
I AAA~AA~AAAAA~~AAAA.AA~AAAAAAAAAA I 
I ~A~~A~AAAA~AAAAAAAAAAA~AAAAAAAAA I 
1 
1 
I 
I 
I 
I 
I 
r 
I 
I 
1 

j~ /~ ,\; \ Po A /\ i~ i~ f'. 1\ /-" A t\ j.. p A. {:I J~ A /1, f'j, /\ A 1-\ (J. A Ii. A ji A ,D. I 
AA~AAAA~~~AAA~~tAhAAAAAAAAAAAAAA 

ALAAAAALAA~.h.tAAAAA~AAAAAAAAAAA 

t. l~ /~ • /\ .. i4. A 1"- /\ t~ ;\ ~. p Ii II f\ .~ A A t, i~ t\ /\ .'\ A p A t~ /4. A ,<\ 
AAAAAAAAA~A~AAAAAAAAAA~AAAA.A.AA 

I 
[ 

1 
I 

AAAA~AAAAA.A.A~AAAAAAAAAAAAAAAAA I 
;~. /' ... /\ • ;\ /'j, /; r~ I~ f~ A A j-\ /;" il A A !~ A A /\ ,,,\ A i~ :\ A /" /'l /~ l\ A 
AAAAAAAAAAA~AAAA~AAAAAAA~A.AAAAA 

1 A.AAAAAAAtAA~AAAAAAAAAAAAAAAAAAA 
I A l\l\ /4 JU\ /\ A /\ j.\ fA /\;\ ,~ ~ P AA • A A A;-.\ A /'<1\ 1\ /~ /-\ • t\ A 
I AAAAAA •• AAAAAAA~AAAAAAAAAA~AAAAA 
I AAAA~AAAAA •• A.AAAAAAA~AAA~AAAAAA 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

AAAAAAAAAAAA~AAAAAAAAAAAAAA.AAAA 

AA~AAAAAAAAAAAAt~.AAAAAAAAAAAAAA 
AAAAAAAAAAAA.AA~AAAhAAAAAAAAAAAA 

r." n A 1\ j\ ii f\ A II j~ j\ f .. p h t-~ ;1 A 1\ J\ A A /:-. !\ j.\ f\ /\ /~ j\ A f~ A •. 
AAAAAAAAAAAAAAA~AAAAAAAAAAApAAAA 

AAAAAAAhAAA~AAAAAAA.AAAAAAAAAAAA 

AAAA •• AA~AAAAA~AAAAAAA4AAAAAAAAA 
AAAAAAAAA~AAAtAAAAAA.AA~AAAAAAAA 

AAAAAAAAA.AAAA~AA.AAA.AAAAAAAAAA 

AAAAAAAAAAA~AAAAAAAAAAAAAAAAAA.A 

AAA.AAAAAAAAAAAA~AAAAAAAAAAAAAAA 

~AAAAAAAAAAAAAAAAAAAAAA.AAAAAAAA 

AAAAAAAAA~~~AAAAAAAAAAAAA~AAAAAA 

I 
I 
I 
I 
I 
I 
.I 
I 
I 
[ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 



Sl~ULA11L~ CF 5~ X ~4 AkKAY S~ELL 

l·Uv E IhSf'S 

StC(.C ~23 

S lcce 2 3'~ 
9b~CC So:; 
';9('C~ ,-' 

v 

1 :l.CCC 2Jd5 
Ie 1 (.:~ C L C L ~"" 

1':2COC 27 j{:; 

l~jCJC ~tt2 

1 ':4C~C L 5(; 7 
1 c~c~c L~32 

l·:b(~CC 2~6C 

i .... iGee 2 .; -, 3 
1 1J 0 CO C 2:;C2 
1 (2 S.C C C i. L 4 't 
1 lCCGC .c- leG 
~ 1 It..:CC 2Gb6 J. 

1 12j~GC 2CLC 
1 13DCG 1~5l; 

1 l'iUCC 180c 
1. 1500C 1 7'1 1 
1 l~;JCC 1 7 32 
1 1 leGe 1663 
1 1 ;:j;JCC lSlS 
1 is,JOG 1 5,j B 

1 2CCGC il.j 't ti 

12 leoo 1 ~66 
122C 1}C 1227 
123i.J'0C 122C 
1,~/iCJC 1 156 
125COO .lCl 1 
126CCC CJ-j2 
121CCC S32 
12bCOC c04 
L29COC 1 18 
13CCCC 7Gb 
1 -1 

_oJ leGe 644 
].~ , ;' i~ __ ~-I-UVV 570 
1 ~jQOC 48b 
Ij i -tCGC 420 
135COG 356 
136COO 27f:. 
1 ~7C0C 19S 
1 3(3C00 132 
1 ~1 (\ (~ . ~ .. ~'. 

oJ ).~ \oJ v 66 
l/iCCOC 0 
141CGC c 

Gle 

I 
1 

1 I 
1 I 
1 1 
I I 

I 
I 

1 I 
I I 
1 I 
1 I 
1 I 
1 I 
I I 
I I 
I 1 
I I 
1 I 
I 1 
1 I 
1 I 
1 I 

I 
I I 
I I 
I I 
1 I 
I i 
i I 
1 I 
I I 
I T 

.J. 

1 I 
I I 
1 I 
t I 
I I 
I T 

_1-

I I 
I I 
1 I 
I I 
I I 
I r 
I I 

P/",C\....t-.:SSORS 

.A~~~tAAA~AhAL~i~AAA~A~~A~AAA~AA I 
,.;. ,\ .'\ J~ /\ A j.\ ;'\ /~\ h -\ ;,. jJ. • A :~ /}" • !.\ Ii A '\ /~ ;\ i~ f, !\ j".:., 1\.4 !~ I 
A JJ, A j\ j.;.J' A P • /->. A A fl A A /j j\ /l, A r~ A .t. :\ ;1 :\ f\ /1. A A A~\ J\ I 

I 
~AAAA.AAA~AAJO~AAAAAAA~A~A~AAAAA I 
,1. t~ /;.. I'".J. /., i~ A A II J~> ;.~ t'~ l. t, A /1/1, A ;\ /1. i'J. f-,.'\ /\ i\ .~ r A.A j\;\ .A I 
~hAAhpAAA~~At~AtAAAAA~A~\'A~AA~A I 
~AAAAA~AAAA~t~~~AA~A~A'AAAAA~~AA I 
~~AAAAAAAAA~A~A~AAAAA~~~4AA~AA~A I 
.~:.. -'. i~;~ /i .~ /~ 1\ /. fl 1'\ i\ t~ H /l !~ if.. A .6.. t. ~ /l. :\ /\\ .~ t\ ,''\ !l.~ .t~ I 
AAAAA~AAAA~AAA •••• AAAAA~~~A~AtAA I 
,.l, I~ A 1.\ Jt::. ;4 i\:\ ;\ <~ i-::.. I~ ,t~ I~ ;\ P ii. j.\ /\ A./ .. j~ :\ r~\ :~ i:< i-~ A A /\ A I 
f.:.. t~ .l\ ;., A • ~ j\ ;4 /1 ;)" /-.. P /1 A .fJ ::.. 14 f\ /J, A /\:\ Lx 14. i\ A /\ 1"4 !~ _~ t. I 
AA~AA~AAA~AAAA/->.AAAAAAA~AAA~AAAAA I 
A.A.1Ot.AA~A~AAAAAAAAA~~~~A~AAA~A 

AAA~AAAAA~AAA~AAA~AAA~AAA1AAAA4A I 
/~ A A i\ f~ to 1\ !\ 1\ J\ 1'\ (\ l II .j, /J. i~ A!\ I~ A ;\ ,\ p i-i .6. l~ 1-\ .:\ A .~ i\ I 
A~AAA~AA~)AA~~A~AAAAAA~AA~AAAAAA I 
• J-i i\ A ;\ P j\ i-'\ /:,. !~ .!J.. r. A i4 Ie. p 1-\ /~ 1\ A J::.. jj. /\ ;\ Ii. P /'l .t\ !\ f.~ ,:\ .z~ I 
A t>. .,~ /\ [, /1 p,;\ p.;~ ;'~ J\ j.\ ::) j} t- A A J\ A /i /~ /\ j\ :'~ i\ I]. A.:1. ;,. I~ /}' I 
,:.\ ;-'}, i.\ ;\ !\ f~ i\ /~ i\ ;~ 1\ i\ ; \ ,\ /4. A A I~ A A A :\ 1\ ;\ .'-\ .!5.. i \ t-< t\ A A ;\ I 
~AA~A!\AAAAAA~A~A.AAA.~AA~A~AAAAA I 
iJ.. j\ /1, i~ }Uj /,J,/), A A 1\ A f:.. ~ i~ P f~ /4 A ;\ /:I. f~ • \ .!J, .\ /-1. ;\ t::.. • ;'\1\ /\ I 
AAAh~.A~AAA~AAAAAAAAAA~AAA~AAAAA I 
t\ /J .:~ J~ i\ I~ Ai},!~ t\ i~ .'-\ f:.. t.\ r~ A j\ .!l.A A t\.~ ~~. /\ I~ /'I..f\ p; £\ /\ '\ /\ I 
~A~ •• ~AAAA.AA~AAAAAAAAAAA~AAAAAA I 
J\ A /-\ /l. i\ ,~ j'J. A ;\ 1\ A j\ /\ ;\ i-\ j). j\ A A J.\ fJ j\ A .. ~ A !\ /\ A • A /-\ .~. ~ I 
~AAAAAAAA~AAAAAAAAAAAA~AAA~AAAAA I 
i-\. iJ. !~ !, P I~ I~ /1. II J\ A t. j\ J~ ;\ /~ I~ i::' j \ A j\ J\i\ 1'.\ /.\ .~ /\ t\ j\ j"J. f.\ J\ I 
$A.AAAAA.A~AAAA~AA~AAA~A\AAAAAAA I 
/\ j\ /~~ f\ .. \ il/-\ ;~ A 1\ /\ t. A .'\ j\ P i\ 1\ A A A ;\ ;\ i~ I~ ,fj /y, i\ AA A A 1 
i-\ ;\ /~ ;1 ;\ I \ A ;\ i~ /I /\ f\ l" /\ /:1, /} t\ A /\ t\ A .'~ ;~ J~ !j, A A .4/J.. A I'>.. A I 
i\ )~ l~ A A (J A A .i\ ,-2 /.~ /\ /.\ i' A fj • A j\ A • A ~\ i\ ;\ /l A /\ A 1\ i\ A I 
A~A~A~AAAA~A~~AAAAAAAA\AAAAAAAAA I 
/3, ,l~ ;\ /\ ;~ /j I~ ~ A ~I /\ A A A A /'J A .~ A ,\ A /~ .-\ ,'\ P 1\ /\ A A A ,1 /\ I 
AAAAA~AAAAA~AAftAAAAAAAAA~AAAAAAA 1 
~AA.A~AAA.AAAA.AAAAAAAAAAAAAAA4A I 
A~A~A~AAA~A~~AAAAAAAAAA~AAAAAAAA I 
i-\ 14 '\ ,:\ /\ /\ ,AA i-~ /1 i\ i-~ i:\ I~ !\ t) A /\ /\ ;\ .:\ !-, j\ .i\ i\ j'j i\.J:... 1\ 1\ .:\ A. I 
A~AAA~AAAAAAAAAAAAAAAA~A~AAAAAAA I 
oAAAA~AA.~AAAAA~AAAAAA~AAhAAAAAA I 
;\ hh A j\ t\ A t\ f\:~ ;~ t~ A tl i\;l /\ t, /\ j\ A /\A I~ /'l. 14 ~ A A A A Ii I 
AAAAAAAAAAAAAAA~A~AAA~~AAAAAAAAA I 
t\ j\ J\ /-\ /\ /:J. 11. A ,\ I-'!~ t\.~ l\ /~ !~ A ,:\i-\ 1\ A 1\ i~ h t\ .LiA 1-\ i\ /J.. A A 1 
i\ 1-~ A /\ /\ i\ A A (\ /3)\ t\ A A i\;\ i\ jl f4. J\ /\ j\ I 

A I 



P'HCC 

1 

16 
11 

< 

AVA I Ltd..;; L E 

1~17~3 

141743 
141743 
1417L.tJ 
141743 
1417 LIJ 

1L117';3 
lLt 17'1-,.) 
lEt 17Ljj 
It.r174J 
1 it 1 -r :; -j 

1417/1:,1 
1417 JiJ 
1411/{j 
1417'-13 
ltt17 iiJ 
1417 LiJ 
1417~j 

1·'t17t;j 
1/-1174 J 
1/t17~3 

1/t1743 
1·illL;3 
l'~174j 

1417'i3, 
l't17 Li3 
1417'i3 
141743 
]. it L 7 4 j 
lit ll<i3 
1/i174,1 
14174J 

1 j'/7CB '-F7. 
13 -( j 72. '-i 7 • 
1377':J 2 ':/ 7 • 
1 j 12H U {j'1. 
1 3 'I !.. L 2 ~; I • 

ljU4Ll '-id. 
137uB? 97. 
13::3441 9d. 
13'1".)93 91. 
IjbDl~ 9/. 
L:hJ/d S S'I. 
1j6d71 S7. 
131307 '-:tl. 
1 'j () S (J I) 91. 
1.3 'I (J 3 1 9 1 • 
138311 <Jd. 
1 .3 1 2 7 ~ ~(j / • 

13124.<t 97. 
1 j '{ j 0 ,'t C; I • 
l.j7(2a\~ '-if. 
IJ11dL '-)/. 
151J6J 91. 
137135 Sf. 
i,312Cll 1;7. 
13CJl.2? Sl0. 
1.372.7J (i7. 
L~I;C:)l yr. 
1 j I /t Y j <j { • 

137JdL 91. 
1..37J"i6 1..J7. 
1.316j'j ~7. 

Pf\UCESSOi-\ SuHf'lAkY 

FRt:E: !'HliJE T 1 j"ic 

USLAGc ) 
US L KZ P l< CJ L. L S S )'; E F F 

131017 93. 
131c'10 LJ3. 
132105 93. 
L:d61J '-;3. 
1 ,j 1 ~ J <J <J j • 

1.3L L1J3 93. 
lJi7cl S4. 
lj223(J 93. 
132j29 93. 
131S~9 93. 
1311(:3 93. 
ljl1~7 93. 
Ij124~ ';13. 
13164b SJ. 
131193' 9.3. 
.1 ::> 13 Ii- <) CJ.3. 
i3172.2 43. 
131704 93. 
1316i~4 9.3. 
131121 <J::). 
13160793. 
131I)i)(~ 93. 
IJl737 <,)3. 
131 /td(3 93. 
131(;44 93. 
i33;':JO 94. 
13100B,93. 
1.3i?S2 \)3. 
IJ1J i t693. 
lJl(;YO 93. 
l.j1031 93. 
'13,1920 93. 

4210'563 93. 

131H11 93. 97. 
1 3 1 64 C (]3. 91. 
Ij2105 93. 97. 
1.>1610 g3. 97. 
1 J 1 5 3 9 <,; J. r; '/ • 
1 .3 2 1 9 U () 3. <.) 8 • 
132161 <]fie 96. 
132230 93. 97. 
1,2292 S3. 98. 
1J1<J39 S3. ~7. 

131163 {j.3. 96. 
1 .. ~)151 S3. 
IJiL45 93. 
13.Lo4(} 93. 
131190 93. 
1J13Lt9 <J3. 
131353')3. 
1 j 1 '(;) {t 
l3L(;64 
1.31721 
131667 
1315~jB 

1jj73'1 

SJ. 
() J • 
" _./ 7 _, • 

<;3. 
93 ., 
9..3. 

131488 93. 
IJ164 tf 93. 
133200 <:14. 
131608 93. 
1.315')2 93. 

')6. 
96. 
97. 
90. 
97. 
07. 
07. 
97. 
91. 
97. 
c; 7 • 
91e 
'17. 
91. 
9B. 
91 • 
97. 

1 3 1 g It (; ')). 9 7 • 
lj1690 <)3. 91. 
131631 S.3. 97. 
13192U 9.3. 97. 

4 2 1 :; 9 1 4 'j 3. 9 7 • 

< ;J V E R, H t: A D 
> 
.> 

S y s r Ei"i 'rl U S [>~ 

SdYl 4. 
51J2 Lt. 

?()47 4. 
5 (> 7 () it • 

::'683 '4. 
b3iJS 5. 
~ fJ () () 4 • 

61 1 ~J Ii • 

~) 6:) 4 It. 

~Gti9 Lt. 

:-> 6 ')? 

ij () j ~ 

~ot)-) 

5/11 
I) () 82 

~) ".j It 
~) S bU 

~) 5 BJ 
!j 61 j 

561 ft 

j)6~!~) 

I:i 6 /1 I 
:>6'-tJ 
S')22 
I)Oi)() 

t:'665 

l"t to 

4 • 

(j () it 7 4 • 
~) 0 j 1 It. 

')11') 4. 
f)71:) ,'t. 

1H356,) 4. 

\.) G. 0 
r) 0.0 
o C.O 
U C.O 
o C.O 

2 '1'3 (1. 

f) C.O 
o ('.0 

3 7 O. 
() C.O 
o (,.0 
o (1.0 

I] 0.0 
o 0.1..1 
o 0.;; 
o 0.0 

369 C. 
!J n. () 
o 0.0 
o 0.0 
o U. (I 

o 0.0 
C C.O 
o C.O 
o 0.0 
I] 0.0 
o G.O 
o C.o 
o 0.0 
iJ C. 0 
o 0.0 
o 0.0 

&49 G. 



CCMPLETE RUN OF MINTZ-ARAKA~A WEATHER MODEL (1000 POINTS) FIKST RUN WITl 

T Ii'4 E 

o 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
800C 
9000 

10000 
11000 
12000 
13000 
14000 
15000 
16000 
17000 
18000 
19000 
20000 
21000 
22000 
23000 
24000 
25000 
26000 
27000 
28000 
29000 
30000 
31000 
32000 
33000 
34000 
35000 
36000 
37000 
.38000 
39000 
ItOOOO 
It 1000 
''+2000 
43000 
44000 
45000 
46000 
47000 

TASKS 

1 I 
o I 

·133 I 
64 I 
o I 

87 I 
o I 
o I 

129 I 
19 I 
o I 

1828 I 
1670 .I 
1510 I 
1352 I 
1192 I 
1033 I 
1045 I 

913 I 
730 I 
646 I 
511 I 
375 I 
245 I 

86 I 
129 I 

27 I 
o I 
o I 

95 I 
o I 

1929 I 
1858 I 
1786 1 
1700 I 
1619 I 
15lt2 I 
1460 I 
1380 I 
1300 I 
1218 I 
1138 I 
1057 I 

977 I 
1026 I 

89.3 I 
757 I 
624 I 

PRUCESSOR TIME TRACE 

G/e PROCESSORS 

I •••••..•••••••••••••••.•••••••.• I 
I .AAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A AA AAAAA AAAA AA AAAAA AAAA AA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I • I 
1 AA AA I 
I AAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I • A I 
I AAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAA.A.AA •• AAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AA.AAAA.AAAAAAAAAAAAAAAAAAAAA.AA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AA.AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAA.AAAAAAAAAAAAAAAAAAAA.AAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAA.A~AAAAAAA.AAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAA.AAA •• AAAA I 
I AAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAA I 
I AA ~AAAAAA AAAA I 
I A A I 
I AA~AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A A A AA AAAA AA AAA A AA A I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.A I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
IAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAA I 
I AAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAA I 
I .AAAAA.AAAAAAAAAA.AAA •• AAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA I 
I· AAAAAAAAAAAAAAAA.AAA.AAAAAAAAAAA I 



COMPLETE RUN OF MINTZ-ARAKA~A wEATHER MonEL (1000 POINTS) FIRST RUN WIT 

48000 
49000 
50000 
51000 
52000 
53000 
54000 
55000 
56000 
57000 
58000 
59000 
60000 
61000 
62000 
63000 
64000 
65000 
66000 
67000 
68000 
69000 
70000 
-'1000 
72000 
"73000 
1 1tOOO 
75000 
760CO 
77000 
78000 
79000 
80000 
81000 
82000 
83000 
84000 
85000 
86000 
87000 
88COO 
89000 
90000 
91000 
92000 
93000 
94000 
95000 

TASKS 

489 I 
356 I 
221 I 

51 I 
o .I 
2 I 

1087 I 
994 I 

1011't I 
867 I 
727 I 
581 I 
435 I 
297 I 
ISO I 
43 I 
o I 

56 I 
o I 

60 I 
o I 

82 I 
o I 

833 I 
601 I 
359 I 
128 I 
129 I 

82 I 
2 ft I 
o I 
o I 
o I 
o I 
o I 

885 I 
654 I 
422 I 
192 .I 

o 1 
772 I 
544 I 
310 I 

66 I 
121 1 

62 I 
7 I 
o I 

PRDCESSOR TI~E TRACE 

G/e PROCESSORS 

I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAA I 
I AAA.A.AAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAA.AAAAAAA.AAAAAAAAAA I 
I AAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAA~AAAAAAAAA 1 
I AAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAA I 
I AAAAAAAAA.AAAAAAAAAAAAAAAA.AAAAA I 
r AAAAAAAAA.AAAAAAAAAAA.AA.AAA.AAA I 
I AAAAAAAAAAAAAAAAAAAAAAAA.AAAAA.A I 
I AAA •• AAAAA.AAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AA I 
I AAAA.AAAAAAAAAAAAAAAAAAAAAAAAA.A I 
I AAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAA 1 
I I 
I A.AAAAAAAAAAAAAAAAAAAAAAAAAAA.A. [ 
I I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A A I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AA A A AA AA A AAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I ••• A.AAAAAAAAAAAAAAAAAAAA.AAAAAA I 
I AAAAA.A.AAAAAAAAAAAAAAAAAAAAA.AA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A A A A A I 
I AAAAAAAAAAAAAAAA AAAAAAAA I 
I AAAA AA AA I 
I AAAA AA AA I 
I AA A A I 
I AAA ••••• AAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAA ••• AAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAA.A.AAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I • I 
I AAAAAAAAAAA.AAAAAAAAAA ••• A.AAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAA •• AAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAA.AAAAAAAAA •• AAA.AAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAA.AAA.AAAAAAAAA.AAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I I 



c C ;"1 P LET E RUN I] F 1'4 ll'~ I l - A K A K A t,~ A ~"i EAT HER 1-100 E L ( 1 0.0 0 ? 0 I N 1 S ) FIR S T RUN HIT l 

T I ;-1E 

geOOO 
97000 
98000 
S9000 

100000 
iOlOOO 
102000 
103000 
104000 
105000 
106000 
107000 
108000 
109000 
110000 
111000 
112000 
113000 
114000 
115000 
116000 
117000 
118000 
119000 
120000 
121000 
122000 
123000 
124000 
12.5000 
126000 
12700"0 
128000 
129000 
130000 
131000 
132000 
133000 
1.34000 
1-.35000 
136000 
137000 
138000 
139000 
1/-t0000 

.1'-t1000 
142000 
143000 

TASKS 

o I 
o I 
o I 
o I 

833 I 
607 I 
376 I 
143 I 

o I 
9 I 
9 I 
o I 

95 I 
31 1 
o I 

99 I 
29 I 

159 I 
5 I 
o I 
o I 

61 I 
o I 

1881 I 
1722 I 
1558 I 
1401 I 
1242 I 
1083 I 

928 I 
956 I 
822 I 
688 I 
553 I 
417 I 
283 I 
151 I 

o I 
60 I 
o I 
o I 

122 J 
3 I 
o I 

1865 I 
1790 I 
1 714 I 
1627 I 

PROCESSOR TIME TRACE 

G/C PHCCESSORS 

1 AAAAAAAAAAAAAA AAAAAAAA AA I 
I 
I 
I 

I AAAA AA AA 
I AA A A 
I AA A A 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AAAAAAAAAAAAAAAAAAAAAAAAAAAA •• AA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
A •••• AAAAAAAAAAAAAAAAAAAAAAAAAAA 

A 
AAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAA 

.AAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAA A A A 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

I 
I 
I 
I 
I 
I 
I 
I 
I 

• • • • • • • • • . • • • • • • • • • • • • . • • . • • • • •• I 
AAAAAAAAAAAAAAAAAAA.AAAA.AA.AAAA 

AAAAAA AAAAAA 
A A 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

I 
I 
I 
I 
I 

AAAAhAAAAAAAAAAAA ••••• AAAAAAAAAA I 
AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAA.I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAA.AAA •• AAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAA I 
.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAA.AAAAAAAAAAAAAAAA.AAAAAAAAAA I 
AAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAA I 

• I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 

• I 
AA AA 
AAAAAAAAAAAAAAAAAA.AAA.AAAAAAAAA 
AAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAA 

I 
I 
I 

A I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I" 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA. I 



COFPU::TE RUN OF ;~lNTI-Af(':\KA~'JA \~EATHER f'~ODEL {1000 POINTS) F IPST RUN 'diTI 

TIME 

144000 
145000 
146000 
147000 
148000 
149000 
150000 
151000 
1~200C 
153000 
154000 
155000 
156000 
157000 
158000 
159000 
160000 
161000 
162000 
163000 
164000 
165000 
166000 
167000 
168000 
169000 
170000 
171000 
172000 
173000 
174000 
175000 
116000 
177000 
178000 
179000 
180000 
18100C 
182000 
183000 
184000 
185000 
186000 
137000 
188000 
139000 
190000 
191000 

TASKS 

1549 I 
1468 I 
1386 I 
1308 I 
1226 1 
1 L46 I 
1065 I 

933 I 
1038 1 

903 I 
770 I 
633 I 
501 I 
367 I 
232 I 

68 I 
o I 

29 I 
1095 I 
1003 I 
1026 I 

880 I 
735 I 
590 I 
452 1 
305 I 
159 I 

51 I 
o I 

60 I 
a I 

81 I 
o 1 

82 I 
a I 

848 I 
608 I 
360 I 
128 I 
129 I 

82 1 
7 I 
o 1 
o I 
o I 
a I 
o I 

832 i 

P~OCESSOR TIME TRACE 

G/C PRDC ES SORS 

I AA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAA.AAA~AAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I AA~AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAA.AA.AAA I 
I AAAAAAAAAAAAAAAAA.AAAAAAA~AAAAA. I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAA.AAAAA.AAAA 1 
I AA.AAAAAAAAAAAAAAAAAAAAAA.AA.AAA I 
I .AAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAA •• AAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAJ.\AAl\At~A,. Al4.A.AAAil.AAAAAIl..A,4./}.AAlj,AAA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AA.AAAAAAAAAA.AAAAAAAAAAAAAAAAA. I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I • I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A AA A A I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I A AA A ;~ I 
I AAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAA I 
I A A AA AAAAA AAAAAAAAA AA I 
I AA.AAAAA •• A •• AAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AA.AAAAAAAAAAAAAA •• AAAA.AAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAA I 
I AAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAA.AAA.AAAAAAAAAAAAAAAAAAAAA I 
I I 
I AAAAAAAAAAAA AAAAAAAA AAAA I 
I AAAA AA AA I 
I AA A A I 
I AA A A I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 



CCVPlETE RUN OF MINTZ-ARAKAWA WEATHER MODEL (IOOO PUINTS) FIRST RUN WIT' 

T If''tE 

192000 
193000 
194000 
195000 
196000 
197000 
19bOOO 
199000 
200000 
2CIOOO 
202000 
203000 
20'~OOO 
205000 
206000 
207000 
208000 
209000 
210000 
211000 
212000 
213000 
21'tOOO 
215000 
216000 
217000 
218000 
219000 
220000 
221000 
222000 
223000 
224000 
225000 
226000 
227000 
228000 
229000 
230000 
231000 
232000 
233000 
234000 
235000 
236000 
237000 
238000 
239000 

TASKS 

578 I 
341 I 
95 I 

898 I 
656 I 
416 I 
168 I 

o I 
82 I 
24 I 
o I 
o I 
o I 
o I 
o I 

816 I 
639 I 
384 I 
146 I 

o I 
9 1 
9 I 
o I 

95 I 
25 I 
o I 

80 I 
o I 

890 I 
886 I 
858 I 
844 I 
826 I 
804 I 
793 I 
111 I 
757 I 
738 I 
719 I 
702 I 
684 I 
664 I 
6 it5 I 
632 I 
612 I 
597 I 
578 I 
561 I 

PROCESSOR TIME TRACE 

G/e PRDC ESSORS 

I AAAAAA.AAAAA.AAA •• AAAA4AAAAAAAAA I 
I AA.AAAAAAAAAAA •• AAAAAAAAAAA.A.AA I 
1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAA.AAiAAAAAAAAAAAA •• AAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AA •• AAAAAAAAAAAAAAAAAAAAAAAA •• AA I 
I • I 
I AAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhA I 
I A A A A A I 
I AAAAAAAAAAAA~AAA AAAAAAAA I 
I AAAA AA AA I 
I AAAA AA AA I 
I AA A A I 
I AAAAAAAAAAAAAAAAAA ••••• AAAAAAAAA I 
I AAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAA.A.AAAAAAAAAAAAAAA I 
I AAAAAA.A ••• AAAAAAAAAAAAAAA.AAAAA I 
I • AAAA I 
I AAAAAAAhAAAAAAAA.AAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAA I 
I .AAAAAAAAA I 
I AAAAAAAAAA~AAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAA I 
I • I 
I AAAAAAAAAAAAA.AAAAA.AAAAAAAAAAAAI 
IAAA A A l 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 



CCMPLETE RUN OF MINll-ARAKAWA WEATHER MOGEL (IOOO POINTS) FIRST RUN WIT 

PROCESSOR TIME TRACE 

rIME TASKS G/C PROCESSORS 

24COOO 545 I 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
241000 523 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
242000 509 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
243000 488 I I AAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAA I 
244000 474 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
245000 455 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
246000 434 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
247000 420 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
248000 398 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
249000 385 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
250000 365 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
251000 352 I I AAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAA I 
252000 330 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
253000 315 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
25400C 294 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
255000 278 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
256000 261 I I AAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAA I 
2570CO 242 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
258000 226 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
259000 204 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
260000 192 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
261000 173 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
262000 158 I I AAAAAAAAAA~AAAAAAAAAAAAAAAAAAAAA I 
263000 140 I I AAAAAAAAAAAAAAA.AAAAAAAAAAAAAAAA I 
264000 118 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
265000 106 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
266000 88 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
267000 69 I 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
268000 49 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
269000 32 I I AAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAA I 
270000 16 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
27100C a I I AAAAAAAAAAAA AA AAAAAAA AAAAAAAA I 
272000 0 I I AA A AAAA A AAA I 
273000 0 I I • I 
274000 65.3 I I AAAAAAAAAAAAAAAA •• AAAA.AAAAAAAAA I 
275000 288 I 1 AA •• A •• AAAAAAAAAAAAAAAAAAAAAAAAA I 
276000 0 I I • I 



CCMPLET E· RUN OF r"'i INTZ-ARAKAWA WEATHER MODEL (lOaO POINTS) FIRST RUN WITH COMP3 

PROCESSOR SUMMARY 

< fREE MODE TIME > 
PROC < UStAGE > < OVERHEAD > 

AVAILABLE TOTAL % USER 07 PROCESS % EFF SYS TEI\1 .~ USFR % ~o <) 

1 276200 232123 84. 221318 80. 220458 80. 83. 10R05 'i. 86Q o. 
2 276200 229961 83. 220410 80. 220410 80. 83. 9551 4. 0 0.0 
3 276200 2.30596 83. 220961 80. 220779 80. 83. 9635 4. 182 O. 
4 276200 235325 85. 226179 82. 226179 82. 85. 9146 4. 0 0.0 
5 276200 236389 86. .227727 82. 227-'27 82. 85. 866? 4. () 0.0 
6 276200 235834 85. 226431 82. 226431 82. 85. 9 /+03 't. 0 0.0 
7 276200 233031 84. 22 L;-413 81. 224413 H1. 84. 8618 it. () r.n 
8 276200 2.32604 84. 223395 81. 223395 81. 84. 9209 4. ') 0.0 
9 276200 235438 85. 224983 81. 224801 81 • 85. 10455 4. 1R? f' • 

10 276200 233176 84. 224495 81. 2 2 f t 1t9 5 81. 34. 8681 4. 0 0.0 
11 276200 235282 85. 225949 82. 225949 82. 85. 9333 4. 0 r.o 
12 276200 236S55 86. 228176 83. 228176 83. B5. B779 't. 0 (\.0 
13 276200 2344.35 85. 22 Lt /-t28 81. 224428 81. 84. 10007 4. 0 0.0 
14 276200 236748 86. 226256 82. 226256 82. 85. 1 Q/t 92 4. 0 0.0 
15 276200 238482 86. 227955 83. 227955 83. 86. 10527 4. 0 0.0 
16 276200 238774 86. 2288·40 83. 228840 83. 86. 9934 4. 0 (1. (\ 

17 276200 2370t14 86. 225468 8:? 224176 B1. BS. 11.616 5. 12CJ? 1 • 
18 276200 235798 85. 225493 82. 225493 82. 85. 10305 4. 0 r.o 
19 276200 235839 85. 226587 82. 226587 82. 85. 9252 4. 0 0.0 
20 276200 234983 85. 225512 82. 225512 82. 85. 9471 4. 0 0.° 
21 276200 240863 87. 229968 83. ~29968 83. 87. 10895 5. f) 0.0 
22 276200 238760 86. 228080 83. 228080 83. 86. 10h80 4. ') G.I') 

23 276200 239103 87. 226428 82. 225318 82. 86. 12"75 5. lllO o. 
24 276200 232666 81+ • 222424 81. 222'+24 31. 84. 10242. 4. 0 0.0 
25 276200 236215 86. 226574 82. 22657 L .. 82. 85. 9641 It. 0 (I.i) 

26 276200 233576 85. 224389 81. 224389 81. 84. 9187 4. n (i.0 
27 276200 229203 83. 220490 80. 220490 80. 82. 8713 4. 0 0.0 
28 276200 233165 8~ +. 222771 81. 222589 81. 84. 10394 4. 182 o. 
29 276200 231254 84. 220572 80. 2204h3 80. 83. 10682 5. 109 (' . 
30 276200 229679 83. 2.21257 80. 221257 80. 83. 8422 4. 0 O.C 
31 276200 232758 84. 223659 81. 223659 81. 84. 9099 4. 0 0.0 
32 276200 2.34787 85~ 224473 81. .224473 81. 84. 1031 /+ 4. t) 0.0 

---------- ---------.- -.------.--- ---------- ---------- - ...... --------
8838400 7510886 85. 7196061 81. 7192144 81. 84. 314825 4. 3917 o. 
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. 1 2 n Ii' ::> 7:3 U 5 • 
12111.)94 f-,6. 
1215(20 G6. 
1201d3<j a5. 
1 2 C 1 <) U ') U fj • 

1. 1 j U :) 8 j t-; it • 
1 2. L U S () 6 U 6 • 
12 j:) \) 41 B l • 

1 2 C 6 -/6 i3 B ~ • 
1210/t66 B6. 
1.22~21S h7. 
1222611 b6. 
123(H:4j L -I. 
1211'1u;) 1-)6. 
12l~J721 £;6. 
1'::Cb13(j b? 
llng'i~6 b4. 
11/5·')76 dJ. 
11.91452 H!t. 
llU:)71d I34. 
1179666 OJ.' 

38268413 B5. 

PI<. UC r: \ .sC) ~{ su Hr..; /~k y 

Fr~EE HeUf:: rri"iE 

us ci\GE 
USEH 

llLt l-098 dl. 
1 1 :3 ') 2 9 b 8 1 • 
l144 /t/t681. 
1152611 b2. 
1145~6d Ul. 
114·3()3~) Bl. 
1 lit 7 j :2 5 e 1 • 
1140501 Gl. 
1 1 i.:.) (1 5 1 8 1 • 
11.1+ ~ ., ,; S) B 1 • 
l.i72U1i. 83. 
1176378 83. 
1 P-;!t042 d4. 
11 ()LI-2 2 i) :.:54-. 
llb1601 fYt. 
lLH0731 134. 
1,U)849~) H3. 
11 ~H] 039 U 3. 
1 i 9 ~) :> I~H) 6 5 • 
1.11()b1563. 
llU714U n4. 
119C496 8S. 
1 1 Ij j b J ) b 4 • 
12UL315 85. 
11:-)1J30 0'+. 
1 1 'j It ') S j (j 4 • 
liB (, 0 d 2 d It • 

116650Y H3. 
11~4723 82. 
1162606 82. 
11oBB60 83. 
1153494 d2. 

J1424~38 83. 

PRIJCr.:·SS 
> 

'& EFf 

1142V}H 81. B2. 
112>92)(:; Hi. BZ. 
1122()2i3 79. p,;~. 

11S~()11 8Z. 83. 
11]6053 dO. 82. 
112U696 BO. 82. 
1147325 dl. B2. 
1139301 81. 82. 
114()OSr dl. 82. 
1 1') d j/t ') B 1. B 2 • 
11~)7715 oz. B4. 
1 1 ;J 9 1 (; .3 B 3 • b It • 

1176(.342 83. d5. 
1 1 C) 4 2 2 6 G It • d 6 • 
1 1 ;11 h () J ]/-+. H 5 • 
lldOljl h4. b':>. 
116(4)j g3. 84. 
1 1 () 5 (J 1 /t 8 2. H 5 • 
11::).234() 84. b6. 

1 1 u') (, 0 (.1 H3. H 5 • 
1.17':;95083.35. 
118')259 Bit. 86. 
118667") 84. ~36. 

119S11j 85. 86. 
1 1 9 1 8 3 :3 8 /+. 
i 1. ')·i, ~9 S f3i~. 
lltl60u2 <34. 
i 1 6 b S I) IJ B 3 • 
11:;4-/2382. 
llj5406 .'32. 
1108 u{,.·J BJ. 
11 5 d Lt 9 /+ HZ. 

86. 
b6. 
85. 
64. 
83. 
83. 
04. 
G3. 

'~72727l4 82. 84. 

< 
SYSrt-1 

22bdJ 
4,5f)b6 

1 ':'; '5 41 
:3 0<1 ::-.I't 

3/353 
2 n ') 9 1) 

2 '1,~ 31 
206~) 

~ Ii d I, 1 
'3i3f.){)i) 

? d 1 'j") 

2. -, ~j IS,~ 
2 1 (t q It 

2 J? j '3 
? 11 73 
2 ;~) H:3 
J d,t~ 77 
3:149'-) 
?':}:J'53 
2Y3,zS 
2(171') 
2 d 7.?() 
2772:i 
?012~ 

2117.6 

2 1 '';!t 7 
il')YS; 

28 '1 /t6 
l'i[3'.:>a 
21172 

DVERHEAJ 
> 
) 

,~ USER 'f: 

2 • 
:!. 
4. 
'J L • 

3. 
3. 
2. 
2. 
2. 
") :) . 
) . 
:2 • 
2. 
2. 
.? • 
2.. 
2. 
3. 
2. 
2. 
~. 
'} 
c • 

2. 
2. 
.( . 
2. 
2. 
2. 
2. 
2. 
~ . 
2. 

~) o. r) 
) o. (j 

I) o. 'J 
7 lSl!j 1. 

14 3 ~ '1 1. 
C 0.1, 

7200 1. 
o 0.0 

72('1} 1. 
l't377 1. 

77.15 1. 
72no 1 • 

1 O.D 
\) 0.0 
Q 0.0 
o 0.('1 

14 ' .. 1 5 1 • 
7 ;2(1 ,) }. 

72(9 1. 
7190 1. 
7?)7 1. 
72i)9 1. 
7200 1. 

o '1. (\ 
() 0.0 
o 0.0 
o 0.'] 
i) 0.0 

7200 1. 
\) 0.0 
o 0.0 

844173 2. 151524 G. 



l~lllAl bFEhK-G[~~ (f ~LNT~-LA~LC ~tT~GD FlR 2~UCC ?Cl\IS C\ ~L V.P.tS 

lIME 

c 
leOGe 
2C,CCC 
3ecco 
4CCOC 
5eCGe 
6cooe 
lCCCC 
8CDce 
secce 

lCCOOC 
liccec 
12GGOC 
13CCOC 
14COOC 
15CCCC 
leCGeO 
17(00C 
18 G.co,C 
lSCCGC 
2COOOO 
21COOO 
22CCOC 
2JCCCC 
24(COO 
25CCCC 
26CCOC 
21CCCC 
28CGOC 
2SCCCC 
30.0000 
31COOC 
32COOO 
33'cOO.C 
.34CCCC 
.3 5CCOC 
36C.CCC 
31COOC 
38COOC 
.3SCCOC 
4CCOCC 
41COOO 
42COOC 
43CCCC 
44(,000 
450COC 
46COOC 
4'1CCCC 

lASKS 

1 1 
C I 
o 1 
C I 
o 1 
C I 
C I 
C I 
C 1 
C I 
C 1 
o I 
C I 
G 1 
o I 
o 1 
C I 
o I 
o I 
C i 
o 1 
C I 
o I 
C I 
o I 
C I 
C I 
C 1 
C I 
,0 1 
C I 
o I 
o 1 
o I 
o 1 
o I 
C I 
C I 
C I 
C I 
G I 
C 1 
C I 
G 1 
C I 
a I 
C 1 
o 1 

P~CC~SSCR TiME TRAC~ 

G/C 

1 ••••••••••••••••••••••••••• a a • •• I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

.~ A ~ j\ I;;, A A A A h A ALi':.. f-; fj !~ ;1, l~ I~ J~ A l:.. :\ ,~ ~ ,~ /:., P. ::\. ;'.), A I 
AAAAAAAAAA~AAAAAAAAA~AAAAAA~AAAA 

AAAAAAAA~~AA~AA~AAAAAAAAAAAAAAAA 

AAAAA~AAAAAAAAA~AAAAAAAAAAAAAAAA 

i 
I 
1 

AAAAAAAAAAAAAftAAtAAAAAAAAAAAAAAA [ 

AAAAAAAA~AAAA~AAAAAAAAAAA~~~AAAA 

AAA~AAAA~AAAAAAAAAAAAAAAA4AAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAA~AAAA 

AAAAAAAAAAAAA~AAAAAAAAAAA~AAAA~A 

AAA~AAAAAAAAAAA~AA~AAhAAAt~AAAAA 

AAAAAAAAAAAAAAAAAAAAAA~AA~AAAAAA 

AAAAAAAAAAAAAAAAtAALAAAAA)~AAAAA 

AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAA~AA~AAAAAA~AAAAAA 

I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

AAAAA~AAAAAAAAA~AAAAAAAAAhAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAA~AAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAftAAAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAA~AAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAA~AAAAAAAAAAAA~AAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAA~AAAAAAA 

AAAAAAAAAAAAAAAAAAAAAA~AAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA~AAAA~AAAAAA 

AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAtAAAAAAAAAAAAAA4A 
AAAAAAAAAAAAAAA~AAAAAAAA~~AAAAAA 

AAAAA~AAAAAAAAA~AAAAAAAAA~AAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAA~A~AAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAA~AAAAAAA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AAAAAAAAAAAAAAAAAAAAAAAA~AAAAAAA I 
1 AAAAAAAAAAAAAAAAAAAAAAA~~AAAAAAA 

AAAAAAAAAAAAAAAAAAAAAA~AAAAAAAAA I 
AAAAAAAAAAAAAA~PAAAAAAAAAAAA~AAA 

AAAAAAAAAAAAAAAAAAAAAAA~A~AAAAAA 

AAAAAAAAAAAAAA~AAAAAAAAA~AAAAAAA 

AAAAAAAAAAAAAAAAAAAA~AAAA~AAAAAA 
AAAAAAAAAAAAAAAAAAAAAAA~AAAAAAAA 

I 
I 
I 
I 
I 

I AAAAAAAAAAAAAAAAAhAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I AAAAAAAAAAAAAAAA~AAAAAAAA~~AAAAA I 
I AAAAA~AAAAAA~AAAAAAAAAAA~AAAAAAA I 
I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 



1l\ITIAl Et<cAK-LCtti\ CF II/Gi~lE-CARlC p';tT.rCJ FCf{ 2?liG0 PGlr~TS ji~ ~2 v.F.'S 

PRUCESSC~ TIME TRACE 

"1 li-':E TASKS GIC P F: C C E S S (] ;-{ S 

48CCGC C I I AAAAAAAAAA~~AhA~AAA~~A~~AA~AAAA~ I 
4SCOOC C 1 I AAAAAAAAA~hAAAA~~AAAAAA~~~~~~AAA I 
5CCCCC G i I AAAAA~AAAAAAAAA~AAAAA~~~AAA~AAAA I 
SleGCC 0 I 1 ~AAAAAAAAAAAAAA~~AAAAAAA~~~A~A~A I 
52CCCC (, I I AAAAAAAAAAA~AA~~AAAAAAAAA)AAAAAA 1 
53CCCC 0 I I AAAAAAAAAAAAAAAttAhAAAA~AAAAAAAA I 
5LtCGCC C I I AAAAAAAAAtAAAAA~AAAAAAALtA~AAAAA I 
55CCOC C 1 I AAA~AAAAAAA~AAAAAAAAAAAp~AA~AAAA I 
5<:CC CG (. I I AA~AAAAAAA~AAAAAAAAAAA~~AA~ftAAAA I 
S1eDoe c 1 I AAA~AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
58C((C C I I AAAAAAAAAAAAAA~~AAAAAAAAAAAAAAAA 1 
5S0CO,C C I I AAAAAAAAAAAAAAf~AAAAAA\A~AA~AAAA I 
6CCGCC 0 I I AAAAAAAAAAAAAAAAAAAAAAAAAAA~AAAA I 
6lGOOD C I I AftAAAAAAAAhAAAAAAAAAAAAAA~AAAAAA I 
b2CCCC C 1 I AAAAAAAAA~AAAAA~AAAAAAAAAAAAAAAA 1 
03000,0 C 1 I AAAAAAAAAAAAAAAtAAAAAAAA~AAAAAAA 1 
64CCCC G I I AAAAAAAAAAAAtAAAAAAAAAAAAAAAAAAA I 
c5COCC C I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
beGenO c I I AAAAAAAAAAAAAAAAAAAAAAAAA~AAAAAA 1 
61C.CCO G I 1 AAAAAAAAAAAAAAAAAAAAAAA~A~~AAAAA I 
68COOC C I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
6SCCOC 0 I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
7C,CCOC C I I AAAAAAAAA~AAAAAAAAAAAAAAAAAAAAAA I 
71000C C I I AAAnAAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
72CCCC C 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
73GOCG C 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
74CCCC C I I AAAAAAAAA~AAAA~AAAAAAAAAA~AAAAAA I 
750000 C I I AAAAAAAAAAAAAAA~AAAAAAAA4~AAAAAA I 
76CCCC C 1 I AAAAAAAAAAAAAAAAAAAAAAA~AAAAAAAA I 
110000 C I 1 AAAAAAAAAAAAAAA~AAAAAAAAA~AAAAAA I 
78(00C 0 I I AAAAAAAAA~AAAA~AAAAAAAAA~~AAAAAA I 
7S.0000 C I I AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
accece 0 I I AAAAAAAAAAAAAA~tAAAAAAAAA~AAAAAA I 
8·1CGOO C I I AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
82COOO G I 1 AAAAAAPAA~AAAAAAAAAAAAAAAAAAAAAA 1 
83(000 0 I I AAAAAAAAAAAAAAA~AAAAAA~AAAAAAAAA I 
64COOO C 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
85COOC C I I AAAAAAAAAAAAAAAAAAAAAAA~AAAAAAAA I 
scceee c I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
810000 C 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
88CCCC G I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
8SCCCC C I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
S,CCCC C C 1 I AAAAAAAAAAAAAAAA~AAAAAAAA~AAAAhA I 
91GOOO C I 1 AAAAAAAAAAAAAA~AAAAAAAAAAAAAAAAA I 
S2CCGC 0 I 1 AAAAAAAAAAAAAAAAA~AAAAAAAAAAAAAA 1 
930000 C I 1 AAAAAAAAAAAAAAAAAAAAAAAA~~AAAAAA I 
S4CGGC 0 1 I AAAAAAAAAAAAAAAAAAAAAAAAA~AAAAAA I 
t)SOOOO C I I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 



U\IT1Al EREAt<-DCi\h (f l·H..;I\Tt:-CJ~RlU MEII--CD Fer< 25C0G Puif,TS L!\ 32 V.f-'.'S 

Sc,C cec 
~7CCOC 

S8COCC 
SSCGCC 

lCCCOOC 
lClCCCC 
lC2COCC 
lC3CCCC 
lC'iCOOO 
1 a sccce 
lC6coac 
Ie 7C(CC 
lCaC{)OO 
lCSCCCC 
llCCCOC 
11,10000 
1120000 
1130000 
.114COOC 
115.CCCC 
1160000 
1110000 
118CGOC 
119COOO 
12COCO.O 
121COGC 
1220COC 
123CCCG 

TASKS 

C I 
o r 
o 1 
Cl 
a .1 
C I 
o 1 
C I 
C I 
C I 
C 1 
C I 
C I 
o I 
C I 
C I 
C I 
o I 
a I 
C 1 
a I 
C I 
a 1 
C I 
o I 
C I 
o 1 
C 1 

G/C 

1 A~AAAAAAA~AAA~A~~AAAAAAAAfiAA~AAA I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

AAAAAAAAAAAAAA~A~AAAAAhAA~AAAAAA I 
A A. l~ I~ A p A A A /' IJ.. i. A A j:. ~ /.:.. A A h A /~ /~ i\ l\ ,1 i.4 : .. r~ I~ h ;\ I 
AAAAAAAAA~AAAAttAAAAAA~AAftAAAAAA I 
A i~ A A A I~ ,4 14 I~ 11.!:- iJ. J\ !~ .Ap A A A h A /\ ,\,"... /\ ) h J~ A l:.... J~ A I 
A~AAAAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
AAAAA~AAAAAAAAAAAtAAhAAA~AAAAAAA I 
AAAA~AA~AAAA?~AAAAAAAAAAA~tAAAAA I 
AAAAAAAAAhAA~A~AAAAAAAAAA~tAAAAA I 
AAAAAAAAAAAAAAAtAAAAAAAAA~AAAAAA I 
AAAAAAAAAAA~AAA~AAAAAAAAAAA~AAAA I 
AAAAAAAAAAAAAAA~AAAAAAAAA~AtAAAA I 
AAAAAAAAAAAAtAAtAAAAAAAAAAAAAAAA I 
~AAAAA~AAAAAAAtAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAftAAAAAAAAA~~AAAAA I 
AAAAAtAAAAAAAAtAAAAAAAAAA~A~AAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAA~bAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAAA 1 
AAAAA~AAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
AAAAAAftAAAAAAA~AAAAAAAAAA~AAAAAA I 

AAAAAAAAAAAAAtAAAAAAAAAAA AAAAA I 
AAAAtA AAAAAAAAAAAAAAAAt4 AAAAA I 
AAAA A AA~AA A AAAAAAAAAA A~AAA I 
A A A AAAA A AAAAA p AAA I 

A AA A A AA A A I 
A A A "I 



INIJIAl BREAK-DC~N £f MGNT~-CARlO METHUD FOR isoao POINTS UN 32 V.P.·~ 

FRee 

1 
2 
3 
4 
5 
(; 

1 
8 

10 
11 
'-', .J.4 

13 
14 
15 
16 
11 
1B 
IS 
20 
21 
22 
2.3 
24 
25 
26 
27 
2b 
29 
3C 
31 
32 

AVAILABLE 

1243355 
i124.j3.5S 
1243355 
1243.35:5 
,1243355 
124335j 
12't3355 
1243355 
1243355 
1243355 
1243355 
1243355 
,1243355 
1243355 
1243355 
1243355 
1243355 
1243355 
,1243.3 5 5 
1243355 
1243355 
12't3355 
1243355 
1243355 
,1243355 
1243355 
1243355 
1243355 
124.3355 
,12433:55 
124.3355 
1.24335j 

< 
lUJAL 

1170797 94. 
1216550 98. 
1205436 97. 
.1228844 99. 
12C3ti12 97. 
11~S327 96. 
1216<j6198. 
1186036 95. 
lL20162 90. 
1227199 99. 
121d511 93. 
1212<;50 98. 
12.09774 S7. 
11S9782 96. 
i22 .3 8'4 0 <:1 B • 
1197'750 96. 
12051j2 97. 
1226<S87 99. 
1219548 98. 
12344S 1 99. 
1222008 '-)8. 
1217266 tJ8. 
12C4781 97. 
1203227 97. 
12C6071 91. 
12199J5 98. 
1179072 95. 
1235569 99. 
1214770 9d. 
1243347100. 
12C24i1 '17. 
1209223 97. 

FREE 
US Ei\GE 

USER ~, 

1170513 94. 
1218539 98. 
120S426 97. 
1228831 99 • 
1203796 91. 
1199.31;: 06. 
1216S45 9B. 
1186CIY 9~. 

1220144 Sci. 
1i.27760 ~;9. 

121b4S1 SH. 
1212 c;29 98. 
1209752 97. 
1199759 '7b. 

1223816 98. 
1197933 96. 
12051Co 97. 
122666C S9. 
1219520 9d. 
1234 /,62 S9. 
122197B <)B. 
12l72.35 S8. 
12047ti9 97. 
12031C;~ Sl. 
1206043 97. 
1219<;00 96. 
1119036 9j. 
1235532 99. 
1214732 <-)s. 
124.3044100. 
1202371 Y7. 
~2091d2 97. 

---.-.:..----- ---------- --- -----------
3E784C85 97. 33782736 97. 

PRCCESS 
> 

.. f; FFF 

117G518 l)4. 94. 
121d?J9 tJd. 98. 
1~J54Zo l~l. 97. 
1228H31 S9. 99. 
12')3796 ':17. 97. 
1199312 '-;6. 96. 
1 2 1 6 9 L\- :J S 0. 9 8 • 
118001'-) 95. 9lj. 
lL2014·:' S8. 9H. 
1227100 S9. {;9. 
1 2 1 ~3 Ii 9 1 <j 8 • 9 E • 
1212929 SH. 9b. 
lL'C9752 91. 97. 
11997':;') <";6.96. 
122_){316 <][3. ge. 
1.1':179:33 S6. 96. 
12J510t) «-)7.97. 
122666C 99. 9 c). 

12J9520 9B. SH. 
1234'-162 S9. 9'j. 
122197.:3 ~8. YB. 
12 1 7 2:J 5 Cj 8 • Y B • 
1 L 0 It -, 4 9 S 7. <J"7. 
1;~U31')4 c;-f. 97. 
1 .2 0 G U It 3 S 7. CJ 7 • 
1;2 19(,.:")''] Sb. 9B. 
11 79 0 '3 6 '-j 5. 95. 
1 2 j 5 5:) ~~ CJ 9 • 9 9 • 
1214737 90. -'Je. 
1243 (Jilt 100. 100. 
12C.i2371 97. 97. 
1~CYld2 97. 9"1. 

38-/H2736 S7. 97. 

.< 
s Y S T i:i'l 

27 J 
11. 

L\J 

21 
) ) 

<_ c. 
--) } 

1.'._.) 

2:) 

ZI 
23 
Z) 
3J 
31 

u. 
c. 
G. 
o. 
o. 
r: 

;J. 

C' • 
(I. 

o. 
c. 
Q. 
o. 
G. 
o. 
o. 
o. 
c. 
o. 
lI. 
o. 
o. 
u. 

() . 
o. 
(. 
v. 

o. 
c. 
o. 
o. 

l. J/,} u. 

USFk 

> 
) 

,.1 ('j. n 
C C. ij 
(j (). C 
o (". c! 
(i (I. (1 

q ('I.G 

:) c. f; 
n n .. U 
IJ (.. ;~i 

oJ C.C' 
:) C" () 
:) o. l) 

o (" () 
J c. (l 
) C'. ~_.: 

lJ C. C 
C) c~.{! 

fJ o. ( 
u 0.° 
C) ('.(} 

o (,,:1 

C u.e 
;) c. () 
I) C.{l 

o (;. C' 
:.) c;. U 

J C. lJ 
U ('. i· 
() c. c 

u u.o 



JltJ<E 

o 
50 

100 
ISO 
200 
250 
300 
350 
400 
450 
500 
550 
600 
65C 
700 
"ISO 
800 
050 
900 
950 

1000 
1050 
1iOO 
1150 
1200 
12:>0 
1300 
1350 
1400 
1450 
1500 
1550 
1600 
1650 
1700 
1750 
lHoa 
1850 
1900 
1950 
2000 
2050 
2100 
2150 
2200 
2250 
2300 
2350 

1 I 
C 1 
5 1 
o 1 
C I 
o 1 
C I 
o I 
o I 
C I 
o I 
o 1 
o 1 
C I 
o I 
C I 
o I 
o I 
o 1 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
C I 
o I 
5 I 
o I 

26 I 
o I 
o I 
Q I 
o 1 
o 1 
o I 
C 1 
o 1 
o I 
o 1 
o I 
o I 
G I 

P~~C~SSCR TIME TRACE 

G/{, P f.~ C C E: S SO R S 

1 •••••••••••••••••••••••••••••••• I 
I A I 
I • A A A LA /4. A A A II t\ :~ A /J A A I~ J~ A. • • • • • • • • • •• I 
I .AAt~AAAAAAAtAAAAAAAAAAAhAAAAAAA I 
1 .AAAAAAAAA~A~LtAAAAAAAAAAAAAAAAA I 
I .A/JAA~AAAAAAAAAAA~AAAAAAAAAAAAAA I 
1 .AAAhAAAA~A~AAAAAAAAAAAAAAAAAA I 
I .AAA?AAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAL~AAAAAAAAAAAAbAAAAAAA~AAAA I 
1 .AAAAAAAAAhAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAtAAAtAAAAAAAAAAAAA I 
I .AAAAAAAAAAtAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAA~AAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
r .AAAAAAAAAAA~AAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I • • • I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I •••••• I 
I • AAAAA 
I A 
I .AAAAAAA.AAAb.,AAA/j,A.AAA •••••••••••• 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
I ••••••••••••••••••••••••••• ~ • • • • 
1 .AAAftAAAAAAAAAAAAAAAAAAAAAAAAAAA 

I 
I 
I 
I 
I 
I 

I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA i 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAhAAAAAAAAAAA~AAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
I .AAAAAAAAAA~AAAAAAAAAAAAAAAAA 

1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
I. • ••••• A A ••• 
I •••••• 

I 
I 
I 
I 
I 
I 



II'.JII ihl bk['~f~-CChh CF lLS AlAjv'CS PAC (PISTLN ACTLATEC Dt.TU\JAIICN) 

T I ;ViE 

2400 
24 SC 
2500 
2550 
2600 
2650 
2700 
2750 
2800 
2850 
2900 
2950 
3000 
3050 
3100 
3150 
3200 
3250 
3300 
335C 
3400 
3450 
3500 
3550 
360C 
3650 
3700 
3750 
3800 
3850 
3900 
3950 
400C 
4050 
410(; 
4150 
1.200 
-'i250 
4300 
4350 
4400 
4450 
4500 
455C 
LtbOC 

'fo5e 
it 70e 
4750 

TASKS 

o I 
C I 
o 1 
o I 
!J I 
o 1 
o I 
C I 
o I 
o I 
o I 
C I 
o I 
o I 
C I 
o I 
C 1 
o I 
o I 
o 1 
o I 
C I 
o I 
o 1 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
o I 
C I 
o 1 
C I 
o I 
o I 
C I 
o I 
o I 
o I 
o I 
o 1 
G I 
o ,1 
o I 
o I 
o 1 

FkCCtSSLR IlM~ TRACE 

Gte P;:~GCESSORS 

1 .AAAAA I 
I A I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAA ••• I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
1 .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1 
I .AAA~AAAAAAAAAAAAAAAAhAAAAAAAAAA I 
I .AAALAAAAAAAAAAAAAAAAhAAAAAAAAAA I 
1 .AAAAAAAAAAAAAAAA~AAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
I .AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I 
1 .AA .AAAAAAAAAAAAAAAAAA I 
I .AA I 
1 .AA I 
I • AA I 
I • AA I 
I .AA I 
1 • AA I 
I • AA I 
1 • AA I 
I • AA I 
I .AA I 
1 • AA I 
I • AA I 
I .AA 1 
I • AA I 
I • AA I 
I .AA I 
I • AA I 
I .AA I 
1 .AA I 
I .AA I 
I • AA I 
I .AA I 
I .AA I 
I • A I 
I • A I 
I • A I 
I • A I 
I • A I 
I .A I 
I • A I 
I .A I 
1 • A I 
I • A I 
I • A I 
1 A I 



I ;'J I r "1 f~ l ekE t ft...- C [ r, I~ C f- L 0 ~ A l A F C S fJ 1'\ L L iJ I S reI\; ACT U J~ r c lJ u i: T u ~,d', T I Cd", ) 

PFCC~~SCR lIME TRACE 

T I f'ic JIlSKS GIC PROCESSORS 

4bCC a I I .A~AAAAAAA~AAAtAtAAAAAAAAAAAAAAA I 
Lt65C 0 1 I .AAAAAAAAAAAAAAAAAAAAAAAA~AAAA I 
49GC 0 I I .AAAAAAAAAtAAA~AA~AAAAAAAAAAAA 1 
4<:iSO 0 I I .AAAAAAAAAAAAAAAAAAAA~AAAAAAA 1 
sooe 0 I I • .AAAA I 
5050 0 I I • A •• I 
5100 C I I .AAA I 
515C C I I .AAA I 
S20C 0 I I A I 
525(, C I I A I 



INifIAl BREAK-CCWN D~ LOS ALAMOS PAD (PISTON ACTUATED UETONATION) 

PRDC 

1 

J 

b 

7 

1U 
11 
12 
13 
1 it 
15 
16 
1 -{ 

18 
19 
20 
21 
22 
23 
24 
2:) 
26 
27 
28 
29 
30 
31 
32 

< 

AVAILABLE 

52'10 
~29C: 

5290 
52 (j(j 

:52SC 
52 (jQ 

::52 ()O 
52.90 
5~SO 

5290 
j2 CJD 
52 ()O 

~290 

~29C 

:1290 
52S0 
52 SO 
52';)0 
::'2SC 
52<;10 
5290 
~2S0 

52S0 
5290 
52<10 
?290 
5290 
5i~ SO 
5290 
5290 
5290 
5290 

169280 

< 
TUTAl % 

5290100. 
47"L7 89. 
41131 79. 
3034 57. 
2<)lb 55. 
2<)26 5? 
2792 ~3. 
/79(3 53. 
2004 j3. 
2blO ~3. 

2t116 53. 
2022 :>3. 
~~82b :;3. 
LbJ5 ~4. 

2812 53. 
2b18 53. 
2224 53. 
2830 53. 
28.36 5'i-. 
2842 54. 
2048 54. 
2e54 54. 
2860 54. 
2866 54. 
1..872 54. 
2<318 54. 
288 l t- 55. 
2b{)O 55. 
2899 5~. 

2242 4;::. 
1117 21. 
1123 21. 

92874 55. 

PROCESSOR SUMMAkY 

fREE· j"HjDE T U"if:: 
USEAGE > 

USEK % PROCE~S % fFF 

2609 49. 
Lt 62988. 
4075 77. 
2910 55. 
2793 53. 
2793 53. 
2613 51. 
2673 51. 
2673 51. 
2b73 51. 
L(~7.3 51. 
2604 50. 
2667 50. 
2661 50. 
2(1)25e. 
26::>2 5e. 
2652 50. 
265% 50. 
2652 50. 
26?2 ·50. 
2652 50. 
2052 50. 
2652 SO. 
2652 50. 
2·652 50. 
2652 50. 
2b:i2 50. 
1652 5e. 
2652 50. 
1970 37. 

861 16. 
861 16. 

B4638 50. 

3 ()3 7. 14. 
l-tb29 3ci. 89. 
It 075 17. 7<). 
2910 55. ~(). 

27'0353.5 /+. 
2.793 j3. 54. 
2673 51. 52. 
2673 51. 52. 
2673 51. 52. 
2673 51. 52. 
2673 51. 
2664 ~O. 

2667 SO. 
2661 SO. 
26~2 50. 
2652 50. 
2652 :'0. 

5;:: • 
52. 
52. 
5~ • 
52 • 
52. 
52. 

2652 50. 52. 
2652 50. 52. 
2652 50. 52. 
265250.52. 
2652 50. 52. 
2652 50. 52. 
2.652 ~O. 52. 
2652 50. 52. 
26~250. 52. 
.2652 50. 52·. 
2652 :JO. 52. 
26S2 50. 53. 
1970 j7. 39. 

861 16. 17. 
861 16. 17. 

ti2392 49. 51. 

OVEHHEAD 
> 
> < 

SYSTEi"i ~b USEK 

2681 51. 
<iB 2. 

106 
124 
123 
133 
119 
125 
131 
1 '3 7 
143 
1 ':iB 
161 
174 
160 
166 
172 
17B 
184 
190 
196 
2D2 
20(3 
214 
220 
226 
232 
23i3 
247 
272 

4. 
5. 
4. 
4. 
I). 

5. 
5. 
6. 
6. 
G. 
6. 
6. 
6. 
6. 
6. 
1. 
7. 
7 • 
7. 
7. 
8. 
8. 
8. 
8. 
9. 

1 
.) 
L. 

256 23. 
262 23. 

8236 9. 

2246 42. 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
(j 0.0 
o o. () 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
o 0.0 
U 0.0 
o 0.0 
o 0.0 

2246 2. 



lGC OBJECT CODE 

cooooo 

000000 OOCCOOCO 

ADORI AODR2 STMT SOURCE STATEMENT 

462+INSTRC 
463+* 
464+IBEG 

START 0 CONTROL SECTION FOR INPUT INSTRUCTIONS 

DC AtO) FOR LENGTH OF INSTRUCTIONS 

FOIJAN68 

406 * 
467 '" 
468 '" 
46g * 
470 PRINT ON.NLJGEN SUPRESS INSTRUCTION MACRO EXPANSIONS 
471 '" 
412 * 
473 * 
474 '" 
4 75 t; 

476 * 
477 * 
478 * 
479 '" 
480 * 
4t>1 * 
4HZ * 
483 * 
484 * 
485 * 
't 80 '" 
487 * 
4tH) * 
489 * 
490 * 
491 * 
It9Z -* 
493 * 
494 '" 
495 * 
496 '" 
''t91 * 
4gB :I' 

499 * 
50tJ * 
501 '" 
502 * 
503 '" 
504 * 
5J5 * 
506 '" 
507 A 
516 t3 
~25 C 
534 0 
543 [: 
552 * 

INSTRUCTIONS TO SIMULATE 'SUBROUTINE CMPIOB' 

P R I V ATE S TOR E ASS I G N MEN T S 

VARIABLE PRIVATE STORE LOCATION 

J 
IPI 
I 
1M 
INI 
LUOP CNTRL 
JM 
MR.CH 

CONST 1 
CONST 2 
CaNST 3 
CONST It 

CONST 7 
CONST 10 
CUNST 0.25 
CUNST 0.5 

ARRAY PU 
AKKAY P 
ARRAY PV 
ARRAY OXU 
ARKAY V 

.TEMP. 

0 
1 

v Z 
3 
4 
5 
6 
7 

(XRO) 
( XRl) 
(XR2) 
(XR3) 
(XR4) 
(XRS) 
(XR6 ) 
(XR 7) 

8 
9 

10 
11 
12 
13 
14 
15 

20 
40 
60 
80 

100 
19 

GET ALL PROCESSOKS GOING UN TASK 

FORK t3 
FOKK C 
FURK D 
fORK E 
FOkK CMP103 

t"Abt: 11 

4/04/68 



-
llt OBJECT CCDE 

~St~ If\""'CTI~PU~ E:~ION~UlA~ -- ~ \ -
ADUKl ADDK2 SfMT SOURCE STATEMENT 

NOOP 

INITIALIZE 

716 SKIPI 
726 
737 
748 
-"'39 
769 * 
770 SNIO 
778 
788 
798 
d09 
820 
831 
842 
851 * 
852 $KIP2 
863 * 
064 SN2170 
ti74 
8d~ 

896 
906 * 
907 SN2175 
915 
926 * 
927 
937 
'140 
9513 
90d 
'-j 79 
991) 

LOX 
lUX 
LDX 
lOX 

lOX 
LOX 

REGISTERS 

X2,C5 
X3,C31 
X6, C:~O 
X7,C2 

XO,CO 
X5.Cl 

FOR 

ENTRY FOR SUBROUTINE CMPI08 

LOUP 

SET 1 TO 5 
SET 1M TO 31 
SET JM TO 30 
SET MRCH TO 2 - THEN 3, 

START J AT ° START LOOP CONTROL AT 

Hn= 
'I -1 

IF{.NOT.{I.EQ.l» 

1 

4, 

GO TO 10 
IN1=IM 

WAS CTR=~TR+4 

SIMULATE SAVING 'CTR' SINCE 

2, 

IT DOES NOT AFFECT FLOW 

FOIJAN68 

3, 4, ETC 

lr(J.Ew.J~) ••• GO TO 2175 - BRA IF HIGHER 
T E .. .., P - J M= J M-l 
COMPARING J TO JM-l 
RESTORING Jr..., 
GO TO 2175 (J.EQ.JMl 

KEST~RING JM (HERE IF J.NE.JM) 

P (J,I) 
+ P{J,IPl) 

ABOVE QUANTIfY * PU(J,I) 
PU(J,I)= ABCVE RESULT 

WAS CTR=CTR+4 
IF(.NOT.(MRCH.LE.2» GO TO 11 

+ V(J,IM1,L) 
SAVE IN TEMP 
P{J,I) 

+ P(J-l,I) 
* (V{J,I,LI + V{J~IM1,l» 
* DXU(J) 

4/04/68 



-
lee- ObJECT CODE 

~SEMff& !N~~TIO~PUT~ EX~ON ~lAT~ YAl>t: 

ADO~1 AOOR2 STMT SOURCE STATEMENT 

1001 
1012 
1022 * 
1023 * 
1024 StH 1 
1032 
1043 
1054 * 
1055 
1065 
1076 
lOtH 
1098 
1109 
1119 * 
1120 SN12 
1128 
1139 
1150 * 
1151 
1161 
1172 
Ilt33 
11~~ 

1205 
1215 * 
1216 SN13 
1224 
123: 
1246 
1257 
1268 
12.77 * 
127H SKIP3 
1289 
1298 * 
1299 SKIP4 
1310 
1320 * 
1321 SN2181 
1330 * 
1331 
1342 
1::}53 * 
1354 
1365 
1376 * 
1371 
1381 -
1396 * 
1397 * 
1398 TENOCMP 
1407 
1528 * 
1529 * 

Ff-WY 
STO 

NOOP 
TXH 
TXlE 

lOD 
fADO 
FMPY 
FMPY 
FMPY 
STO 

NOOP 
TXH 
TXL!: 

LOO 
FADD 
Ft·1PY 
Ff-1PY 
Ft-lPY 
SID 

NOOP 
TXH 
SFX 
TXU: 
ATX 
BKA 

ATX 
BRA 

ATX 
LOX 

NOUP 

ATX 
TXH 

ATX 
TXLE 

LDX 
BRA 

TEND 
TERM 

Al,P14,Al 
Al,P60 

• SN12,X7,C3 
SN12,X7,C2 

Al,P40 
. Al,P40,Al 

Al,P100,Al 
Al,P80,t\1 
Al,P15,A1 
Al t P60 

, 
SN13,X1,C4 
SN13,X7,C3 

A 1 t Pti 0 
Al,PL;·O,Al 
Al,PI00,Al 
Al,P80,Al 
Al,P15,Al 
Al,P60 

, 
SN21Bl t XO,X6 
Cl,X&,X6 
SKIP3,Xu,X6 
C 1, X6, X6 
SKIP4 

Cl,X6,Xo 
SN2181 

,Cl,-,X2,X2 
;I-?<O',C 1 

: 

SN2181 

C i,:X5,X5 
TENOCMP,X5,C30 

C 1 , X 7 , X 7,;,': 
LOOP,X7,C4 

X7,C2 
LOOP, 

CMPI08 

* 0.25 
PV(J,I) = ABOVE PRODUCr 

HAS CTR=CTR+4 
IF(.NOT.(MRCH.EQ.3)} 

P (J,I) 
+ P(J-l,l) 

GO TO 12 

* V(J,I,L) 

FOIJAN68 4/04/68 

'* DXUfJ) 

PV:J,I} = ABOVE PRODUCT 

WAS CTR=CTR+4 
IF(.NOT.(MRCH.EQ.4» 

GO TO 13 , 

P(J,I) 
+ P(J-l,I» 

* V(J,IM1,L) 

v 
PV(J,l) = ABOVE PRODUCT 

WAS CTR=CTR+4 
IF(J.NE.JM) •••• GO TO 2181 
TEMP - JM=JM-l 
BRANCH IF ' J: .LE .. 'JM-l .NE. 
RESTORING JM (J .EQ. JM ) 
tiRANCH AkOUNO EQUAL CASE 

RESTORING JM - J .NE. JM 
GO TLl 2181 

1=1+1 
J=1 

CONTINUE 

lOOP COUNTER UP BY ONE 
BRANCH TO TEND IF DONE 

'MRCH=MRCH+l 
BRA~.~H. BACK IF MRCH STILL LE 

RESET MRCH rO.;2 
'.<-;0: 

CLEANup" 

4 

* DXU(J) 
*0.5 

JM ) 

----------
INST4830 
INST4840 
INST4850 



PRINTOUT OF ASSEM~L~D INPUT INSTRUCTIONS 

I t'ol.S 1 H U (T ION NUMBER 1 FORK " 12 

INSTRUCTION I\UM8ER 2 FURK t ,I 3 

It\SIRlJCIION NUMBER 3 fORK ,,14 

INSIKUCTION NUtJeER 4 FO~K , ,15 

INSIRUCTION J\UjIIBER 5 FORK t ,16 

INSIKUCl1CN f\UtJetH 6 "'OCP , , 
INSTKUCTlOf\l J\UfIIBEk 7 LOX C5"X2 

INSIKUCTIGN ,NUt"! e ER B lOX C31"X3 

If\STkUCTION NUMBER 9 lOX C30"X6 

INSTHLCTICN NUfoIeER 10 LOX C2"X7 

INSlkUCl10N NU~BER 11 lOX CC"XQ 

INSTRUCT Ie/\ f\UfoIi3ER 12 LOX Cl"X5 

INSTRUCTION I\UMl:3ER 13 ATX C1,XQ,XQ 

lNSlRUCTlCf\ NU~BER 14 TXt; XO,C2,126 

11\ S 1 k U C TIC N f\UMBEI< 15 1 XlE xc ,C 1 tl26 

IN~lkLCTl(N J\UtJel:K 16 ATX Cl,X2,Xl 

INST~UCTION NU~BER 17 Txt; X2,X3,121 

1l\SlkUCIICN NUtJ8ER 18 SFX Cl,)(3,X4 

INSTkUCTION NUt-H3 ER IS TXlE X2,X4,121 ~"!l 

INSlkUCTlCN NUfJeER 20 lOX Cl, ,Xl 

INSTRUCTION NUf'lBI:R 21 lOX )(2"X4 

IN51HLCTICN NUfoiBER 22 SFX Cl,X4,X4 

INSTRUCTICN ~UfIIUER 23 TXH )(2,Cl,126 

ll\SlRLCTICN NUtJ8ER 24 TXLE X2,CO,126 

INSIKLCTIGN 1\l;IIIBER 25 lDX )(3"X4 

II\STRUCTIGN f\UIIIBER 26 NOD? t , 

IN~TRUCIION I\UMi3tR 27 LOU X5"Al 

1l\SlRUCT ICI\ f\U~BtK 28. STO Al"P19 

11\ S T k l; ell L ~~ 1\ U (I i~ Ei~ 29 TXH xc, XO ,"1 35 



ll\SJi<UCTICi\ t\UfJt3tl~ 30 SfX' 1.1,)lo,}\.o 

Il\S_TiCM8f~ IItIWE _X6,~ 
INSlkUCTlCI\ l\UfJIjER 32 ~TX Cl,)(6,X6 

II\SIBUCTICN l\U~BER 33 HRA ,.139 

INSTkliLTICf\ l\UI'I,BER 34 ATX Cl,)(6,X6 

1 1\ S TRue rIC N t\UI'I,Bl:R 35 lOO P40"A1 

1l\SlkUCTION I\U~BEk 36 FAOU Al,P40,Al 

Il\STkl.;CTIGN I\UftlBER 37 fMPV' ~1,P20,Al 

li\Sl RUCTION I\UftlBEk 38 STU Al"P20 

1l\SlkUCT1Oi'c l'iUI".eEk 39 f\OCP , , 

Il\SIRULTICN I\U.ftI e t::R 40 lXH X7,C2,I50 

I1\STkUCTION I\UMBER 41 lOO PICC"AI 

It\SIKULTIGI\ I\UMBER 42 FAUll Al,PlOO,Al 

IfxSlRLCTIGN I\U~BEK. 4j STC AI"P19 

II\STRUCTILI\ f\U/I'tH:K. it4 LUD P40"Al 

II\STRLCIIGN I\U~eER 45 FADD Al,P40,Al 

II\STRUCTICl\ t\U~EER 46 fMPY Al,PI9,Al 

INSTRUCTICN l\UfJBEk 47 fMPY Al,P80,Al 

ll\STRLJCTICl\ .t\UfJBER 48 fMPY Al,PI4,Al 

If\STRUCTICN I\UMEI:R 49 SIO AI, ,P60 

INSIKUCTICN l\UfJBER 50 NOOP , , 
INSTRLCTION t\U1~eER 51 lXH X1,C3,159 

IN~TRU('TICN t\Uf'lBcR 52 TXLE X7,C2.159 

INSTRUCTION NUfJBER 53 LCD P40"Al 

Il\STkUCTIGN NurveER 54 FAOD Al,P40,Al 

INSHU;CT leN J\UtJeER 55 FMf''Y Al,PlOO,Al 

It\STkUCT leN "UMBER 5b fMPY Al,P80,Al 

II\SlkUCTICN t\Uf'lBER' 51. fMPY Al,P15.Al 

1l\STkUCT1Cl\ l\U~BER . 5a STU Al"P60 

1l\!'iJRUCIICi~ l\UMBER 59 I\c.cp , , 
ll\SlkUClIC.N l\Uf'lBt~ 60 TXH X 7, C4 t 168 

Il\SlRLCIILN l\Uf1Iflf::R 61 TXLE X"I,C3,168 
.. 

o' 

1" S 1 Hue T'lCl\ l\uJVcER 62 LeL P40"Al 



It\SHW<..lICN t\Uf"i.1tk 63 t-AUU A 1, Pit U, A 1 

1,..S"ICI\.8£KIIII - _100. 

11\ S 1 k'U C T ION l\Ur~ e Eit 65 fMPY AI,P80,Al 

II\STRUCrIC~ I\UtJBER 66 fMPY Al,P15,A1 

INS1RtJCTILN I\UtJBER 61 STO Al"P60 

It\STHUCTICN t\Uf"BER 68 NOO? , , 
INSlRuCTION t\U~BER 6<; TXH XG,X6,I18 

INSTRUCTION t\UtJBER 70 SFX Ci,X6,X6 

INST}{uCTICN I\UtlBtR 71 lXlE XC,X6,174 

It\STRUCTICN I\UtJ81:R 72 ATX Cl,X6,X6 

ll\SlRUCTICN .I\UfJBER 73 BRA ,,176 

!t\SlkUCTICN t\UMI:3t:R 14 ATX Cl,X6,X6 

II\STRUCIICN t\UtJeER 75 I::lH/I "I7H 

INSTRUCTICN t\UtJeER 76 ATX (I,X2,X2 

".iNSTRUCT leN l\uf"BER 71 lOX C1"XO 

II\SJRUCTICI\ I\UtJljEH 18 NUOP ,,17H 

1l\SJRLCTICI\ I\U,.,BI:H 79 ATX Cl,.x5,X5 
; 

.Il\SfRUCTICN f\U~iH:K 80 TXI1 X5,C30,185 

II\STKUCTICI\ I\UI"BEK 81 AIX Cl,)(7,X7 

II\STRl;CTIC~ 1\UfoI.BER 82 TXlE X'1, C4, 113 

II\STRUCIICN I\UMBtR 83 lOX C2,,)(1 

H;'S 1 RueT I eN I\UfoItlER 84 BI<A ,,113 

II\SlkULTICN I\U~8tR 85 Tt:NU , , 16 

CftlLEC f{CPAk~ 



LISTING OF PARAMETtR CARDS AS READ 

PROCESSCR NUMBER=32 

CHANGE RESOURCE=AOGEN, MASK=IO, ACTSF=RELEASE 

CHA,...GE RESOURCE=fLDlV, NUMBER=l, TVPE=COMHON, ACTSE=EVENT,X 
ACIOT=O, ACTSF=EXfLD 

CHAf\GI:: R ESOURCE=PROC t PRIOT=448 

ChANGE FCTSTEP=XfCRK, ENTRY=3, FOT=40 CHANGING DELTA-TIME FIELD 

CHANGE 

STAkl 

TRACt: 

CHANGE 

FCTSTEP=PRIORITY, cNTRY=2, FSE=EVENT, 

SllNS1=1, 
ILIMIT=20000 

LINES=O 

STPROC=31, 

COMMENT 

feTSTEP=PRIORITY, ENTRY=2, FUT=448 

PLOT PAGES=400 

FADDR=PKIORITY 

EhDPARM ~~IN KEY~ORDS NEED NOT ALL START IN COL 4 

END Of PARAMETERS~ 13 CARDS REAO. 

x 



EXECUTION UNITS 

FIXED POINT 

ADD/SUB 1 

MP),JDIV 1 

FLOATING POINT 

ADD/SUB 2 

MPY 1 

OlV 1 

Tl~E 1.45828, DATE = 03/18/68 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME-00000064 RING PRIORITV:(O,I,2,3) 

I=INSTRUCT. fETCH R=EXECUTI0N UNIT REWUEST REJECTED E:EXECUTION UNIT REQUEST A=AODRESS GENERATION 
O~OPERAND FETCH V=tXfCUTIGN UNIT REUUEST ACCEPTED /;DIVISION IN PROGRESS D=INSTRUCTION DECODE 

PAGE 1 

(STAGE ~IME J TOTAL TIME) (INSTRUCT1UN) 

-1- '-0- -A- -0-

.CCC .cce .ooe. .coo 

.coc .OOC .ooe .ooe 

.coc .oce .OCC .coc 

.CCC .ccc .cuc .cce 

.CCG .occ .oce .coe 

.oue .000 .ooa .coo 

.CUL .ccc .coc .cce 

.GCC .ooc .ooe .ccc 

.coc .coo .ooc .coc 

.ccc .ooe .000 .000 

.ooc .000 .000 .coc 

.eGG .oce .coc .cce 

.coc .occ .ooc .000 
• COC .000 .ooe .cue 
.coc .ccc .00.C .COG 
.CliG .occ .ooe .oce 

. '" ',0 c .ooc .OOC .coc 
.ccc .oce .OOG .coc 
.,coo .oce .00.C .cce. 
•. coe .coc .ooc .coc 

.coc .oce .ooc .cce 

.COL; .,oec .ooc .coo 

.Cuc .coc .000 .GOC 
• .GCC ... ooe 4000 .coc 

.eoc .oce .ooe .coo 
• .000 .000 .OOG .coc 
.coc .occ .000 .coo 
.coc .coc .ooe .cce 

.coe .coo .COC .000 

.coc .,coo .00,0 • oo'c 
.. .ooe .000 .llOC .ccc 
.312 .oce .ooc .cce 

-R-

.COO 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.0llO 

.000 

.000 

.000 

.Ouo 

.000 

.000 

.000 

.COO 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.OOG 

.000 

.000 

.ODO 

.coo 

.coo 

(AVERAG.E) 

c.CO 
0.00 
0.00 
0.00 
0.00 

PROC. 

a 
1 
2 
3 

8 
<1 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
2'1 
30 
31 

fETCH EXEC. 

FORK 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••• •• 6 •••••• 3 

11111111 

~XEcurlON UNIT UTILIZATION. (DIGITS I~OICATE # OF INSTRUCTIONS IN UNIT) 

Fl.PT. AODISUH 
FL.PT. MULTIPLV 
FL.PT. DIVIut 
fX.PT. ADIJISIJB 
fX.PT. MP'IIDIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

S~STEM CLOCK TIME=00000128 RING PRIORITY=(0,1,2,3) 

1=INSTRUCT. FETCH R=EXECUTION UNIT REQUEST REJECTED E=EXECUTlON UNIT REQUEST A=ADORESS GENERATION 
O=DPERANO fElCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PKOGKESS O=INSTRUCTION DECODE 

PAGE 2 

(STAGE TIME I feTAL TIME) ( INSTRUCTION) 

-1- -0- -A- -0-

.tce .cce .coc .,cc c 

.coe .ooc .coc .OOG 

.coc .ooc .occ .COC 

.ccc .cce .tioe .coc 

.ccc .cce .coc .ccc 

.eoc .occ .ooc .ooc 

.cce .coc .000 .coo 

.cce .ccc .cce .coc 

.coc .ooe .ooe .ccc 
• coc .ccc .000 . .000 
.coc .OCO .oo,c .cce 
.cot .,ceo .ooc .cue 

.ceo .cce .00.C .ooe 

.cce .oeo .coc .000 

.coc .oce .ooc .coc 
• eo,c .oce .ooc .ooe 

.DOC .'oce .coc .eoc 

.DOC .000 .eo.(; .COC 

.. c~c ,.ooe .ooe .coc 
• .coe .,CGC .ooe .cce 

.cce .GOO .ooe .0Ge 

.cot .000 .ooc .coc 

.cco .OGC .(lUC .coe 
• Loe . .ccc .ooe .coc 

.coc .coc .ouo .000 

.cuc .COG .ooe .ooc 

.cce .ooc .oce .cce 
• eOL .cce .GOG .GCG 

.COL .ooe .ooe .ccc 
• tee .00.0 .coc .000 
.coc .ooe .oo,c .cce 
.312 .031 .000 .000 

-R-

.COC 

.000 
• GOO 
.coo 

.000 

.000 

.000 

.000 

.000 

.COO 

.000 

.000 

.000 
.• 000 
.coo 
.(,;00 

.000 

.\JOO 

.000 

.coo 

.000 

.000 

.ooe 

.000 

.000 

.000 

.000 

.oua 

.000 

.000 

.000 

.000 

(AVERAGE) 

c.OO 
0.00 
0.00 
0.00 
0.00 

PROC. 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
IS 

20 
21 
22 
23 

24 
25 
26 
27 

2t! 
2g 
30 
31 

FETCH EXEC. 

FORK 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 •••••• ~8 ••••••• 6 •••••• 3 

1111111111110000 •••••••••••••••••• 0 ••••••••••••••••••••• 11111111 

EXECUTIO~ UNIT UTILIlATION. (DIGIT~ INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.FT. ADDISUI3 
FL.PT. MULTIPLY 
fL.PT. LIVIUE 
FX.PT. AUDIS~l:3 

fX.PT. MPYIOIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SVSTEM CLOCK TIME=00000192 RING PRIORITV=(O,1,2,3) 

l;lNSTHUCT. FETCH R-EXECUTIC~ UNIT REQUEST REJECTED E=EXECUTION UNIT KEQUEST A=ADDRESS GENERATION 
O~DPtRANO FETCH V=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS O=INSTRUCTION UECOQE 

PAGE 3 

(STAG~ TIME I TOTAL Tl~E) ·(INSTRUCTIUN) 

~I- -c- -A- -0-

•. 104 .020 .ooe .000 
.OOG .000 .ooc .0uO 
.coc .00(,) .000 .0Le 
.LOC .coc .coe .OCC 

.cce .oce .coe .ccc 

.CGG .GOO .OOG .coc 
• co c .cce .ooe .ooc 
.(,OC .000 .coc .coo 

.cce .oce .ooe .coc 

.(;00 .ooe .coe .ooe 

.coe .OOG .000 .OGC 
• .Goe •• OGC .ooc .000 

.COC .oce .000 .000 

.COL .ooc .ooc .oce 

.cce • ce.c .ooe .oee 

.000 .000 .000 .coc 

.coe .oce .OOG .• cce 
• L.O C .000 .000 .GOO 
.CGC .oce .ooc .CGG 
.cuG .OGO .000 .ooc 

.(;oe .coo .OOC .coc 

.coo .000 .000 .00c 

.Lce .OGC .ooc .coc 

.£00 .ooe .1l0G .ooc 

.cce .ooc .ooc .ceo 

.cce .000 .000 .oce 

.cce .occ .00.0 .ooc 

.coc .ooe .000 .cca 

.• cee .000 .ooc .ccc 
.GOO .occ .oo.c .coc 
.00.0 .cce .00.C .acc 
.312 .041 .OUG .000 

-t{-

.coo 

.000 

.LOO 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.COO 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.ooe 

.coo 

.000 

.000 

.coo 

.000 

.000 

.coo 

.uoo 

.coo 

.000 

(AVERAGE) 

c.oo 
0.00 
0.00 
0.00 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
S 
10 
11 

12 
13 
14 
15 

16 
17 
18 
1<1 

2C 
~1 
~2 

23 

24 
25 
26 
27 

~e 
2'1 
30 
31 

FtTCH EXEC. 

FOKK 

FORK 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

111111111111111111110000 •••••••••••••••••••••••••••••••••••••••• 

II I I I I I I I I I I DODO ......................................... I I I I I I I I 

EXECUTIOh UNIT UTILllATION. (DIGIT~ INCICATE # OF INSTRUCTIONS IN UNIT) 

FL.PT. AUOISUB 
fL.PT. MULTIPLV 
fl.PT.OIVllJt: 
fX.PT. AUOIS0B 
Fx.PT. MPYIOIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000256 RING PRIORITY=(0,1,2,3) 

I=INSIRUCT. FETCH R=EXECUJIC~ U~IT REQUEST REJECTED E=EXtCUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPERANO fETCH Y=EXECUTIC~ UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE 

PAGE 4 

(STAGE lIME J TCTAl Tl~t) (lNSTKUCTION) 

,.,1- -0- -A- -0-

.15.0 .031 .ooe .coc 
• .ens .015 .000 .000 
.0-18 .C15 .000 .coc 
.coc .oos .ooc .ceo 

.ccc .ooe .ooc .ccc 

.coc .cce .000 .cc~ 

.coc .Gce .ooc .ccc 

.coc .ccc .ooe .oco 

.coe .cce .coc .coc 

.-coe .,OGC .ooe .OOC 

.cce .coc .ooc .cce 
• coe. .coo .OQ,O .coc 

.LiLO .ooc .ooe .oce 

.cce .ccc .000 .000 

.COG .OC,C .(Joe .cce 

.cue .OOC .ooc .000 

•. coe • oco .ooc .oce 
.DGC .ooe .000 .cco 
.coc .cco .coo .coc 
~coo .000 .ooc .cce 

• .cOG .ooc .CuC .,coc 
.COG .OCG .00,0 .coo 
.cce •. cce .ooc .Cvc 
.(;GO .OCC .ooc .oce 

.cte ;eCOC .000 .000 
• ce,c .000 .cuc .cce 
.CCC .ooe .ooe .cce 
.cue .cce .OOC .COC 

.oce .COC .OO,C .OOC 

.£.CO .000 .GO.O .ooe 

.CIJC .COc .OOC .cce 

.:312 .046 .000 .OOC 

-R-

.000 
• 000 
• 000 
.ooe 

.coc 

.coo 

.Goe 

.000 

.000 

.ooc 

.000 

.000 

.coo 

.000 

.000 

.000 

.ooc 

.000 

.000 

.coo 

.000 

.coo 

.000 

.000 

.000 

.000 

.COO 

.,000 

.000 

.000 

.ooe 

.000 
~; . . 

( AVERAG:E) 

C.CO 
0.00 
e.oo 
0.00 
0.00 

PROC~ 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 

FETCH EXEC. 

FUKK 
FUR K' 
FLJRK. 

FORK 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

III I I 1 I I I I I I I III I I I I DODO •••••••••••••••••••••••••••••••••••••••• 
I I I I I 11 I 1 I I III I I I I I I DODO ~ ••••••••••••••••••••••••••••••••••••••• 
1 1 .I I 1 I I I I 1 I I I I 1 I I I I I DO 0 D ••••••••••••••••••••••••••••••••••••• ' ••• 

1111111111110000 •••••••••••••••••••••••••••••••••••••••• 11111111 

EXECUTION UNIT UlllIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.FT. ADOISUB 
F-L.PT. MULTIPLY 
fL.PT. DIVIDE 
foX.PT. AOUjS0B 
FX.t>T. MPY\DIV 



tXtCUTION SIMVLATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000320 RING PRIO~lTY=(0,1,2,3} 

I-INSTRUCT. FETCH R~EXECUTICN UNIT REQUEST KEJECIED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=UPEKAND FETCH Y=EXECUTICN UNIT REQUEST ACCEPTED I=DIVISION IN PROGRESS D=INST~UCTION DECODE 

PAGE 5 

(ST AGE llfJ:E: J lLlAL TIME) (INSTRUCTION) 

~I- -0- -A- -0-

• .lil? • C37 .000 .OOC 
• .125 .C25 .000 • OOC 
• .125 .C2:l .0uO .0uO 
.062 .C12 .GOO • OOC 

.C02 .012 .00Ll .000 

.062 .012 .000 .000 
• C62 .012 .000 .000 
.CCC .cce .ccc .coo 

• .cce .coc .00.0 .oce 
.COO .coo .uoo .ooc 
• cue .ccc .COC .000 
.ccc .OOC .00.0 ~oca 

.coc .COO .cce .coc 

.(.oe .00.0 .ooe .coc 

.DCO .oce .00 c .ccc 

.cec .,ceo .ooc .oeo 

.coc •. coe .ouo .coe 

.cco .ooe .ooe .coc 
• eo.o .coo .000 .coc 
.coo .ooe .ooe .coc 

.cce .ccc .coc .cce 

.coo .coo .coo .coo 

.cco .oae .ooe .oce 

.coo .ooe .ooc .coe 

.cce .. cae .000 .coe 

.000 .OCG .ooc .ccc 
•. (;oe •. Qoe .GO.C .coc 
.Gce .ooc ~ooc .,Que 

.coe .cce .ooc .ooc 

.ccc •. oce .000 .ooe 

.. cee .ccc .000 .ooe 
'. Jl~ .050 .000 .000 

-1<-

.000 

.000 

.000 

.000 

.000 
• 000 
.000 
.ooc 

.000 

.000 

.000 

.000 

.000 

.coo 

.coc 

.000 

.000 

.000 

.000 

.coo 

.coo 

.000 

.ouo 

.000 

.ooe 

.000 

.000 

.000 

.000 

.000' 

.uoo 

.000 

(AVt::RAd€) 

0.00 
0.00 
0.00 
0.00 
0.00 

PKOC. 

a 
1 
2 
3 

~ 4 

5 
6 
7 

8 
9 
10 
11 

J.2 
13 
1~ 

15 

16 
11 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
3C 
31 

fETCH EXEC. 

FO~K 
FORK' 
FGRK 
FURK 

FUI{K 
fORK 
fURK 

FORK 

1 2 3 4 4 5 6 

0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2~ •••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

I I I I 1 I .1 I I I I 11 1 I I I I I I 0 DOD •••••••••••••••••••••••••••••••••••••••• 
I I I I I I I I I I I I ! I I I I I I 10 DO D •••••••••••••••••••••••••••••••••••••••• 
I II I I I II I I I I I I I I I I I IDDDD •••••••••••••••••••••••••••••••••••••••• 
I I I I I I I I I I I I I I I I I I I 10 DlJ t) •••••••••••••••••••••••••••••••••••••••• 

I 11 III I 1 I I I 1 I I I I I I I I DOD D ••••••••••••••••••••••••••••• ! •• 
I III I I 111 I I I I I 1 I I I I 1000 D •••••••••••••••••••••••••••••••• 
II I I I III I I I I I I I I I 1110DOD ••••••••••••••••••••••••• ••••••• 

IIIIIIIIIIIIDDDD •••••••••••••••••• P ••••••••••••••••••••• IIIIIll1 

EXECUTION UNIT UTILIZATION. (UIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. ADO!SUB 
FL.Pl. MULTiPLY 
FL.PT. DIVIDE 
FX.Pl. AoulSlJ13 
F X • Pl. tW y lor v 



~XECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000384 RING PRIORITY=(0,1,2,3) 

I~INSTRUCT. FETCH. R=EXECUrICN UNIT REWUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
O=.oPEKAND fETCH Y=EXt:('UTIC~ UNIT KEQUEST ACCEPTED /=DIV1S10N IN PROGRESS O=INSTRUCTION Di::COOE 

PAGE 6 

(STAGE T It-H: / TCTAL TIME) (INSTRUCTION) 

-1- -D- -A- -0- -R-

.20& • C41 .oce .coo .000 

.150 •. 03J,.. .000 .000 • 000 

.156 .C31 .coo .oce .000 
•. 104 .02.0 .00.0 • ooe .000 

.lC4 •. C2C .ooe .ooc .000 

.104 .C20 .OOA) .000 .000 
• 1("4 .C20 .OOC .coc .000 
.C52 .010 .000 .000 .000 

• ('5~ .Cle .coc .coc .000 
.C?2 .010 .GOO .ouo .000 
• C!:>2 .01C .CUC .000 .000 
.C52 .OlC .ooc .COG .000 

.C52 • GIC .ooe .COG .000 

.C5t: .01C .ooe .COll .000 

.C52 • a H. • coc .C0C .000 

.cce .OCC .OOC .coe .000 

.ceo .oce .COO .OOG .000 

.cce .ooe .ooc .coe .000 
• ce,o .oce .00.e • oce .. 000 . 
.coe .cee .coc .000 .000 

.coc .ccc .ooe .CCC .coo 

.ccc .CGO .00 C .coe .COO 

.cce .cce .ooe .coe .000 

.C(;O .ooc .ooe .cee .coe 

.CCC •. OGC .OOG .cee .coc 

.cce .occ .uo.o .ooe .000 

.cue .oce .ooc .CGC .coo 

.lOC .coc .uoe .cee .000 

.cce •. CCL; .coe .coe .000 

.Lee .ooc .coc .coe .000 
• ccc •. co c .ooe .coo .000 
.312 .C52 .coo .ooe .000 

". 

(AVt:RAGE) 

0.00 
0.00 
0.00 
c.oa 
o.co 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
18 
1'1 

20 
21 
22 
23 

24 
25 
26 
27 

28 

2" 
3C 
31 

F ETCH EXEC. 

fORK 
FORK 
fORK 
FORK 

FORK 
FuRK 
FGKK 
fOkK 

FORK 
FOKK 
fORK 
fORK 

FORK 
FURK 
FURK 

NOOP 

1 2 3 4 4 5 6 
O ••••••• 8 ••••••• b ••••••• 4 ••••••• 2.~ ••••• O ••••••• 8 ••••••• 6 •••••• 3 

I I I Iii 1 I 1 I I I I I I II I I I DODD •••••••••••••••••••••••••••••••••••••••• 
I I III I I 1 I I I I I I I I I I 110000 •••••••••••••••••••••••••••••••••••••••• 
I I I I I I I I I I I I I I I 1 I I I 1 DOD 0 •••••••••••••••••••••••••••••••••••••••• 
l1111111111111111111UOUU •••••••••••••••••••••••••••••••••••••••• 

• ••••••• 1 I I I I I I [ I I 11 I I 1 I I I I 10000 ••••••••••••••••••••••••••••• ~ •• 
• •••• ' ••• I I I 1 I I 1 II I I I I I 1 I I I I 1000 D •••••••••••••••••••••••••••••••• 
• ••••••• I 1 I 11 I 1 II I 1 1 I I I 1 I I I 1000 U •••••••••••••••••••••••••••••••• 

1111111 III I II I I I 1 I 110000 •••••••••••••••••••••••••••••••• 

I I I I I I I I I I ! I I I 1 I 1 I I 10 DO D •••••••••••••••••••••••• 
I I 1 1 I 1 I I I I I I I I I I I I I 10 OD 0 •••••••••••••••••••••••• 
IIIIIIlIIIII!II!III1UOOO •••••••••••••••••••••••• 
I I 1 I 1 11 I I I I 1 I 11 I r I I I DODD •••••••••••••••••••••••• 

I I I I I I I I J I I I I I I I I I I 1 DODD •••••••••••••••• 
1 I I I I I I I I I I II I I I I 1 I 1000 O ................ . 
1 11 I I I I I I II I I I I I I I I I DODD •••••••••••••••• 

I II I I I 1 I I I I IDDDD •••••••••••••••••••••••••••••••••••••••• I lIt I I I I 

EX£CUTIG~ UNIT UTILILATION. (DIGIT~ INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. ADUISUB 
Fl.PT. MUlT IPLY 
Fl.PT. OIVIlJE 
F)(.PT. ADOIS;Jtl 
FX.PT. MPYIGIV 



EXtCUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000448 RING PRIORITV=tl,2,3,0) 

I=lNSTRUCT. fETCH R=EXECUTICN UNIT RE~UEST REJECTED E=EXECUTION UNIT R~QUEST A=ADORESS GENERATION 
O=OPERANOfETCH V=EXECUTICN UNIT K[~UEST ACCEPTED /=DIVISION IN PROGRESS O=INSTRUCTJON DECODE 

PAGE 7 

(STAGE lIME / TCTAL TIME) (If'.lSTRLJCTION) 

1"'1-

.223 

.,178 
.1'78 
.133 

.133 
• .133 
.,133 
• .089 

• C.8 S 
.089 
.Ctl<.i 
.Cb') 

.C8t; 
.£W9 
.Cbe; 

• C4 4 

.C44 

.C44 

.044 
• CO; 4 

.C44 
• C44 
.044 
.C44 

.C44 

.C44 
• C44 
• C44 

.C44 
• .L44 
.t44 
.312 

-.0-

.C44 
• .035 
.C35 
.G2t 

.C2b 
.C26 
.026 
.C17 

.C11 

.011 

.G17 

.C17 

.017 

.011 

.017 

.C08 

.C08 

.CC8 

.C08 

.cea 

.C08 

.cos 

.C08 

.ccs 

.coc 

.coo 

.ccc 

.coc 

.ccc 

.cc,c 

.coe 

.O~3 

-A-

.C4"1 

.044 

.C44 

.044 

.(44 

.044 

.044 

.u44 

.044 

.044 

.044 

.044 

.044, 
_1 

.. 044 

.044 

.044 

.044 

.C44 

.044 

.044 

.ooe 

.ooe 

.ooe 

.000 

.uOC 

.000 

.00.0 

.OO.G 

.ooe 

.. cae 

.000 

.'J44 

-0-

.C26 

.026 

.026 

.026 

.026 
.026 
.026 
.026 

.026 

.026 

.026 

.026 

.ooe 

.000 

.cce 

.ooe 

.ooe 

.{) 0 C 

.ooc 

.CGe 

.ooe 

.oco 

.coc 

.000 

.coc 

.ooe 

.cce 
•. GOl: 

.COC 

.Gce 

.000 

.,026 

-\{-

.000 

.000 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.uoo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.000 
• 000 . 

c.co 
c.oo 
c.oo 
O.GU 
0.00 

PROC. 

° 1 
2 
3 

4 
5 
6 
1 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
18 
19 

2C 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 

FETCH EXEC. 

NOOP NOOP 
NOOp· NUO? 
NOOP NOOP 
NOUP NOOP' 

NOOP 
NOOP 
NUOP 
NUOP 

NOOP 
NOOP 
NOO? 
NOOP 

NOOP 
NUOP 
NOOP 
NOOP 

NOOP 
NLlOP 
NOO? 
NOOP 

NOOP 
NOOP 
NOGP 
NOOP 

NOOP 
NOOP 
NOOP 
NOOP 

(\jOUP 
NGOP 
NOOP 

LOX NOOP 

1 2 3 4 4 5 6 

O ••••••• t:3 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 •• ~ •• •• 6 •••••• 3 

III 111111 1111 IIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEVVYV 
IIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
lIIIII!IIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYVY 
lIIIlIIllIIIIIllIIIlODOOAAAAAAAAAAAAAAAAAAAAOO~OOOOOOOOOEEEEYYYY 

•••••••• 1IIIIIIIIIIIIJIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOlJOO 
•••••••• IIIIIIIIIIIIIIIIIIIIOOOUAAAAAAAAAAAAAAAAAAAAOO0000000000 
•••••••• IIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOO0000000000 
•••••••• 1IIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOU()O(J(}OQO 

•••••••••••••••• IIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOQOO 
•••••••••••••••• IIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAunuo 
•••••••••••••••• IIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
•••••••••••••••• IIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOOO 

•••••••• ~ ••••••••••••••• IIIIIIIIIIJIIIIIIIIIOODOAAAAAAAAAAAAAAAA 
•••••••••••••••••••••••• 1111111 lIIIIIIIIIIIIOOUDAAAAAA~AAAAAAAAA 
•••••••••••••••••••••••• IIIIIIIIIIIIII!IIIIIDDODAAAAAAAAAAAAAAAA 

lIIIIIIIIIIIIIIII1IIODDDAAAAAAAAAAAAAAAA 

IIIIIIIIIIIIIIIIIIIIDODOAAAAAAAA 
I 1·1 I 1 I I I I I I I I I I I 1 I 1 I 0 f) I) 0 A A A A i'\ A A A 
1 I I I I I I I I II I II I 11 I I IDOODAAAAAAAA 
I III I I I I I I I I I I 11 I I I I DO!)OAAAll,AAAA 

1 I 1 I I I I I I ! I I 1 I I I I I I I DODD 
I I I I I I I I I I I I I I I I I I I I DODD 
I I I 1 I I I I I I I I I I I I I I I I DOOO 
III I II I I! I I I I I II I I I JODOn 

I!IIIIIIIIIIIIII 
IIIIII1IIllIIII1 
IIIIIlIIIIIIIIII 
IIIIIIIIIIIlIlIl 

IIJIllII' 
Jllll111 
11111111 

1111 II IIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVV YVI 1111111 

EX£CUTIC~ UNJT UTllIlATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. AUDISUB 
Fl.PT. MULTIPlV 
fL. PT. DIVIDE 
FX.PT. ACO!Si.JB 
FX.f.lT. f'lIPY! CIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT PAGE 8 

SYSTEM CLUCK TIMc=00000512 RING PRIORITY=(1,2,3,0) 

l=INSIRUCT. fETCH R~EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REUUEST A=ADDRESS GENERATION 
O=OPEkAND FETCH V=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE 

(STAGE lIME I TCIAL TIMt) 

-1-

.23'1 

.195 

.195 

.1~6 

.15t: 

.150 
• 1~6 
.117 

-0-

.C'tt 

.C39 

.(3<; 

.,031 

.C31 

.031 

.,C 31 

.023 

-A-

.07t:! 

.078 

.C7d 

.018 

.C78 
.078 
.078 
.078 

-0-

.C46 
.046 
.046 
.046 

.046 

.046 

.046 

.046 

.111 

.117 
.117 
.111 

.C23 .078 .(46 

.023.078 .C46 

.C~3 .078 .,C46 
• C 2 3 .078 • C4 6 

.,11 -j 
.,117 
.J.1.7 
• C-I H 

.C22 

.023 

.C23 

.015 

.07B .015 

.,OHI .015 

.C7b .C15 

.U7b' .015 

.e7i; 

.018 
• elb 
.,.crt d 

.C15 

.015 

.015 

.C15 

.C-/8 .C07 
.01B .007 
.(78 .007 
• JYI8 .C07 

.C7f:: .eG? 

.(;10 .007 

.C78 .001 

.312 .054 

.07l) 

.078 

.078 

.u7ti 

.07b 

.Old 

.07b 

.078 

.039 

.039 

.039 

.039 

.039 

.039 

.039 

.0:19 

.03S 

.039 

.039 
.018 

.C23 

.023 

.C23 

.C23 

.e23 
.023 
.023 
.023 

.023 

.023 

.023 

.023 

.e23 

.023 

.023 

.eL) 

.G23 

.023 

.023 

.046 

-R-

.000 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.(JOO 

.000 

.000 

.000 

.000 

.GOO 
• (JUO' 
.000 

.000 

.000 

.000 

.000 

.coc 

.000 

.000 

.000 

(AV ERAGE) 

c.co 
o.co 
c.oo 
c.oo 
c.oo 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

1:3 

~ 

10 
11 

12 
13 
14 
l~ 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
21 

28 
29 
30 
31 

(INSTRUCTION) 

fETCH tXEC. 

LOX LOX 
LOX LOX 
lOX LOX 
LOX LOX 

LOX NOOP 
LOX NOOP 
LOX NUDP 
LOX NOOP 

LOX NuOP 
LOX NODP 
LOX NOUP 
LOX NOGP 

LOX NOOP 
LOX NUOP 
LOX NOOP 
lOX NOOP 

lDX NOUP 
LOX NUUP 
LOX NOGP 
LOX NOOP 

LOX NUOP 
LOX NOOP 
LOX NOOP 
LOX NOOP 

LOX NOOP 
lOX NOOP 
LOX NOOP 
LDX NOOP 

LOX NOO? 
LOX NUOP 
lOX NUOP 
LOX LOX 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

111111111 II 1111 1111 IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEVVYV 
111111111 IIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVYVY 
IIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAUOOOOOOOOOOOEEEEYYVY 
IIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYYYY 

EEEEYYYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEcEYVVVIIIIIIIIIIIIIIIIIIIIUDDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEVVYYI lIIIIIIIIIIllIIIIIIDDDUAAAAAAAAAAAAAAAAAAAAonoooaooooo0 

OOOOOOOOEEEEVVYVIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAA4AAAAAOOOO 
OOOOOOOOEEEi:.VVVYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAA(l()OO 
OOOOOOOOEEEEVYVVIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOUU~~EtYVYYIIIIIIIIIIIIIIIIIIIIDUDDAAAAAAAAAAAAAAAAAAAAOUOO 

AAAAOOOCQOOUUOOOEEEEVYYVI IIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAA 
AAAAOOOOOOOUOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAA 
AAAAOOOOUOOCUOOOEEEEYVYYIIIIIIIII lIIIIII11IlDDOOAA~AAAAAAAAAAAAA 
AAAAOOOOOOOUJOOOEEEEVVYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOUOOOOUOOOGEEEEVYVYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAA 
AAAAAAAAAAAAOOUOOOOOOOUOEEEEYYYYI I I I I I I 1 II I I I I I I II I IDiJOOI\AAAI\AAA 
AAAAAAAAAAAAOOOCOOUOOOOOEEEEVYYYIIIIIIIIllll1lIIIIIIDODDAAAAAAAA 
AAAAAAAAAAAA8000000UOOUOEEEEYYVYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVVYYIIIIIIIII!IIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOUOOOEEEEVVYVIIIIIIIIIIIIIIIIIIIIODDU 
AAAAAAAAAAAAAAAAAAAAUOOCOOOOOOOOEcEEYYVYIII[IIIIIIIIIIlIIIIIDOJD 
AAAAAAAAAAAAAAAAAAAAOOOOOUOOOUOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIDDDD 

III IDDDDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEVYYYII1 1 II {IIIIIIIII 
IIIIODUDAAAAAAAAAAAAAAAAAAAAOUUDOOULlOOOOEEcEYYYYIIIIII1111111111 
IIIIODODAAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYYlIll!IIIIIIIIIII 
IIIIOODDAAAAAAAAAAAAAAAAAAAAOUOUOOOOOOOOEE~EYVVVIIIIIIIIIIIl!III 

IIIIIIIIIIIID00DAAAAAAAAAAAAAAAAAAAAOOOOOOOOUOOOEEEEYVYYIIIIIIII· 
IIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOuoooooaOOOEEEEfYYYIIIIIIII 
IlIIIIIIIIIIOOUDAAAAAAAAAAAAAAAAAAAAOUOCOOCOOOOOEEEEYYYYIIIIIIII 
III II 11111 I IUDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOUEEEEYV YYIIIIIIIl 

EXECUTION UNIT UTILIZATION. (DIGITS I~DICAT~ d OF INSTRUCTIONS IN UNIT) 

fL.t'T. AouisUB 
FL.PT. MULTlPlV 
fL.PT. UIVIlJ£ 
FX.PT. ACOISlJd 
FX.PT. fvlPylolV 



tXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000516 RING PRIORITY=(1,2,3,0) 

I=INSIRUCT. FETCH R;EXECUTION UNIT KEQUEST REJECTED E=EXECUTIUN UNIT REQUEST A=ADORESS GEhERATION 
O=OPEKAND FETCH Y=EXECUTICN UNIT kEQUEST ACCEPTED /=UIVISION IN PROGRESS O=INSTRUCTION DECODE 

PAGE 9 

(STA£E TiME / TOTAL Tl~E) (INSTRUCTICN) 

-1-

.243 

.208 

.208 

.173 

.173 
•. 1/3 
.173 
.1313 

.138 

.138 

.136 
• .138 

.136 

.138 
• .13.8 

, .104 

.104 

.104 

.104 

.104 

.104 

.l04 

.J.U(i 

.104 

.104 
•. 104 
.104 
.104 

.104 

.104 
e lU4 
.312 

-D-

.C4€ 
• C41 
.C41 
.C34 

.034 
.034 
.C34 
.C27 

.C27 

.C27 

.C27 

.C27 

.C27 

.027 

.C27 
• C20 

.020 

.020 

.020 
• C20 

.020 

.020 
... C20 
,. 020 

.C13 

.013 

.C13 

.013 

.013 

.013 

.C13 

.C55 

-A-

.104 

.104 

.104 

.104 

.104 
.104 
.104 
.i04 

.104 
.104 
.104 
.104 

.104 

.104 

.104 

.104 

.104 

.10 (, 

.104 

.104 

.069 

.069 

.06':1 

.00') 

.li6«; 

.06'7 

.06S 

.069 

.069 

.069 

.ObS 

.104 

-0-

.C62 

.062 

.C62 

.062 

.C62 

.062 

.Cb2 

.062 

.C02 

.062 
• C62 
.002 

.C41 

.C41 

.C41 

.041 

• C41 
.041 
.041 
.041 

.C41 

.C41 
• Ctt 1 
.041 

.C41 

.041 

.041 

.041 

.C41 
• 041 
• Cit 1 
.C62 

-R-

.000 
.000 
.000 
.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 
.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.009 

(AVERAGE) 

c.oo 
c.ca 
c.co 
c.oo 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
2<.i 
30 
31 

FI:TCH EXEC. 

lOX 
LOX' 
LOX 
lDX 

LOX 
LOX 
lDX 
LOX 

lOX 
lOX 
lOX 
lDX 

lOX 
lOX 
lOX 
LOX 

lOX 
LOX 
lUX 
luX 

lOX 
lUX 
lOX 
lOX 

lOX 
lOX 
lOX 
lOX 

lOX 
lOX 
lOX 
lOX 

lOX 
LOX 
lOX 
lOX 

lOX 
lOX 
lOX 
lOX 

LOX 
lDX 
LOX 
lOX 

LOX 
lDX 
LOX 
lOX 

lDX 
LOX 
lOX 
lOX 

LOX 
lOX 
lOX 
lOX 

lOX 
LOX 
lOX 
LOX 

lOX 
lOX 
LOX 
lOX 

1 2 3 4 4 5 6 
0 ••••••• B ••••••• 6 ••••••• 4 ••••••• 2 •• ! •••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
1111 11111 II 11111111 IDOODAAAAAAAAAAAAAAAAAAAADuoooonoao OOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
11111111111111 III lIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOO 
EEEEYVVVIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEI:YYVYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOO0000000000 
EfEEYYYYIIIIIIIIIIIIIIIIIIIIOUODAAAAAAAAAAAAAAAAAAAAon0000000000 

OCOOOOOUEEEtVVYYIIIIIIIIIIIIIIIIIIIIOUODAAAAAAAAAAAAAAAAAAAAOOOO 
OUOOOOOUEEEEYYYVIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAAAAAAOOOO 
OCOOOOOOEEEEYVYYIIIIIIIIIIIIIIIIIIIIOOQDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDUODAAAAAAAAAAAAAAAAAAAAUOOO 

AAAAOOOCUOOOOOOOEEEEVYVYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOOUOOOOOOOEEtEYYVYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAA 
AAAAOOUUOOOOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOGJOOOEI:EEYVYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOUGOUOOOOOUG~EEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAA 
AAAAAAAAAAAAdOOUOOOUOUOOEEEEYVVVIIIIIIIIIIIIIIIIIIIIDDOOAAAAhAAA 
AAAAAAAAAAAAOOCCOOOOOOOOEEE~YYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAA 

AAAAAAAAAAAAJOOCOOUOOOOOEEEEYYVYIIIIIIIIIIlllll11lIIDDOOAAAAhAAA 

AAAAAAAAAAAAAAAAAAAAOOUOOCCOOOOOEEEEVYYVIIIIIIIIIIIIIII11111DOOO 
AAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIUDDD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYYYVIlllllIII1III11111110D00 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYYYYIIIIIIIIIIIIIIlIIIIInOOD 

IIIIDODOAAAAAAAAAAAAAAAAAAAAOOUOOOOOOOOOEE~~YYYYIIIIll1111111111 
I II IDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOJOEEEEVYYYI II II I iIII!II!!I 
IIIIOODDAAAAAAAAAAAAAAAAAAAAOCOOOOOOOOOOEEEEYYYYIIII!I1111111111 
IIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIll1!I!! 

lIIIIIIIIIIIDD9DAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEEEEVYYYltIIIIII' 
11111 1111 lIIDDDDAAAAAAAAAAAAAAAAAAAA000000000000EEEEfY YYIIIIIIII 
IIIII{IIIIIIOUDUAAhAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEE~EYYYYIIIIIIII 

IIIIIIIIIII10DUOAAAAAAAAAAAAAAAAAAAA00000000008UEEEEYVYYIIIIIIII 

EXECUTION UNIT UTILIZATION. (OIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. AlJDlSUB 
fL.PT. ~UlTIPLY 

Fl.PT. DIVIDE 
f X • PT. AU U I S I) B 
fX.PT. MPYIDIV 



tXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00000640 RING PRIOKITY~(1,2,3fO) 

l=lNSTRUCT. fETCH R=EXECuTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=AoORESS GENERATION 
O;OPfRANO FETCH Y=EXECUTICN UNIT KEQUEST ACC~PTEo I=OIVISION IN PROGRESS O=INSTRUCTION DECODE 

PAGE 10 

(STA~E liME I TOTAL TIME) ·(INSTRUCTION) 

-1-

.25C 

.21e 

.2Ui 

.181 

.lb1 

.187 
• ,1 b 7 
.1~b 

.156 
• J.~b 
.l~6 

.l?o 

.156 

.156 

.156 
• .12, 

.J.2:J 

.125 
• .1.25 
.125 

.125 

.12~ 

.125 

.125 

.125 
•. 12S 
.12~ 

.125 

.125 

.125 

.. 125 

.312 

-0-

.C5C 

.043 
• (;43 
.C37 

.C31 
.. C3 7 
.e37 
.031 

.e31 

.031 

.U:31 

.031 

.C.H 
.031 
.031 
.e2S 

.C25 

.e25 

.C25 

.C25 

.C25 
• C25 
.e25 
.C25 

.C18 
• Cle 
.(,;18 
.C18 

.C18 

.C1(3 
• CU: 
.050 

-A-' -U-

.1~ 5 

.125 

.12·j 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.093 

.093 

.093 

.093 

.C93 

.0<:1) 

.093 

.093 

.093 
• L;93 
.093 
.125 

.C15 

.C7S 

.C75 

.G15 

.07!; 

.075 

.075 

.075 

• C15 
.075 
.C75 
.C75 

.(56 

.C50 

.C~o 

.e50 

.C56 

.C50 

.G50 
•. C56 

.C56 

.056 
• C:>6, 
.C56 

.C!)6 

.C56 

.C56 

.C56 

.C56 

.USb 

.C!)6 
• 0-' ';j 

-R-

.000 
• 000 
.000 
.000 

.000 
·.OOll 
.000 
.000 

.COU 

.000 

.000 

.000 

.0uO 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooe 

.000, 

.coo 

.000 

.coo 

.000 

.000 

.000 

.0Uo 

.000 

.000 

.coo 

(AV E: R At/E) 

c.co 
0.00 
0.00 
0.00 
0.00 

PROC. 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
1') 

20 
21 
22. 
23 

2'. 
25 
26 
27 

2·8 
29 
30 
31 

fETCH EXEC. 

lOX 
lOX 
lOX 
lOX 

lOX 
lOX 
LOX 
LOX 

LOX 
lOX 
lUX 
lOX 

lOX 
lOX 
lOX 
LOX 

lOX 
LOX 
LOX 
LOX 

lOX 
LOX 
LOX 
LOX 

LOX 
LOX 
lOX 
LOX 

lOX 
lUX 
lOX 
lOX 

lUX 
lOX 
lDX 
LOX 

lOX 
LOX 
LOX 
lUX 

lOX 
lOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
lOX 
lOX 
LUX 

l,DX 
LOX 
lOX 
LOX 

lDX 
lOX 
LOX 
lOX 

lOX 
LOX 
LUX 
LOX 

1 2 3 4 4 5 6 
o ••••••• e ••••••• 6 ••••••• 4 ••••••• 2 ••• ~ ••• O ••••••• 8 ••••••• 6 •••••• 3 

11111111111 11111111 IOODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEFEYYYY 
IIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDooDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEF-YYYY 
IIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOUEEEEYYYY 

EEEEVVYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOGoroo 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAUOoooonooooo 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODGDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOououoooooo 

OOOOOOOOEEEtYYYYIIIIIIIIIIIIIIIII IIIUOoDAAAAAAAAAAAAAAAAAAAAOOOO 
OOGOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAUOUO 
OOOUOOOU~EEEYYYYIIIIIIIIIIIIIIIIIIIIDDUDAAAAAAAAAAAAAAAAAAAAUOOO 

OOOOOOOUEEEEYYYYIIIIIIIIIIIIIIIIIIIIDoDDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOOOCOOOOOOOCEEEEYYYYIIIIIIIIIIIIIIIIII!IDDDoAAAAAAAAAAAAAAAA 
AAAAUOOOOOOOUUOOEEEEYYYYIIIIIIIIIIIII IIIIIIIDDOOAAAAAAAAAAAAAAAA 
AAAAOOOOOUOGOOUCEEEEYYYYIIIIIIIIIIIIIIIIIIII00D04AAAAAAAAAAAhAAA 
AAAAUOOOOuoooonOEEEEYYYY I I I I 1 I I I I I III I I I I I IIDODLJ.!\AAt,AAAAAAAAfI,'\AA 

AAAAAAAAAAAAOOCCOCUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAA 
AAAAAAAAAAAAOOUOOOUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOCOUCOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOOOAAAAAAAA 
AAAAAAAAAAAAOOCCJOOOOOOOEEE~iYYYI IIJIIIIIIIIIIIIIIIIDDDOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOCOOOOOOOOOOEfEEYYYYIIIII IIII!IIIIIIIIIIDOOO 
AAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOF.EEEYYYYIIIIIIIIIIIII1lII11IOOOO 
AAAAAAAAAAAAAAAAAAAAOOOCCOOO()[JOOEEEEYYYY I I I I I 1 I 111 I I I I I I I I I IODl)O 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEcEYYYYIIIIIIIIIIIIIIIIIIIIDLJDD 

IIIIDODOAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEFEEYYYYIIIlfIIIIIII!II! 
I lIIUODDAAAAAAAAAAAAAAAAAAAAOOOOOOO!lOnOOEEEEYYYYIIIII 1 1111111111 
llIIDUODAAAAAAAAAAAAAAAAAA~AOOOGOOOOOOOOEE[EYYYYIIIIrI1111111111 
IIIIOUDDAAAAAAAAAAAAAAAAAAAAOUOOOUOOOOOOEEEEYYYYIIIIIIIIIIII!III 

IIIIlII1!IIIOD90AAAAAAAAAAAAAAAAAAAAUUOOOOOOOOOOEEEEYYYYIIIIIIII· 
lIIIIIIIIIIIUDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEE~YYYIIIIIIII 
IllIIlIllllIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOQOOOOCEEEEYYYYIIl 11111 
III 1111 II I I IOODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOGOOEEEEYY YYIIIIIIII 

EXECUTICN UNIT UTILllATION. (oIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fl.PT. ADDI SUIj 
Fl.?T. MULTIPLY 
fL.PT. OIVIOE 
fX.PT. AOOIS'JH 
FX.PT. MPY!tJIV 



EXECUTION SIMULATOR INSTRUCTION T~ACE OUTPUT 

SYSTEM CLUCK TIME=00000704 RING PRIORITV=(1,2,3,O) 

l=INSTRUCT. FETCH' R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
O=DPERAND FETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGRESS D=INSTRUCTION DECODE 

PAGE 11 

(STAGE TIME I TCTAL Tl~E) ·(INSTRUCTION) 

.227 

.227 

.l':lb 

.1'H 

.1YB 

.lS8 

.17C 

.17C 
• 17 C 
.17e 
.uc 

.17C 

.17C 

.17C 
• .1'.2 

• J.42 
.142 
.142 
.142 

.142 

.142 
.142 
.1/;2 

.142 

.142 

.142 
• .142 

• lIf 2 
.142 
.142 
.312 

-0-

• C5,1 
.C45 
• Cit 5 
.C39 

.C3S 
• CY; 
.C3S 
.034 

.034 

.034 
• C 34 
.034 

.C34 

.034 

.C:;4 

.028 

.OZE 

.028 

.,C28 

.02(3 

.028 

.C2d 

.028 
.G28 

.022 

.022 

.e22 

.022 

.e2? 

.022 

.C22 

.056 

-A-

.142 

.142 

.14~ 

.142 

.142 

.142 

.142 

.l42 

.142 

.142 

.142 

.142 

.1~2 

.142 

.142 

.142 

.142 

.142 

.142 

.142 

.113 

.113 

.113 

.113 

.113 

.113 

.113 

.113 

.113 

.113 

.113 

.142 

-u-

.C85 

.085 

.CB5 

.Od5 

.085 

.Cd5 

.G85 

.C85 

.C85 

.OCi5 

.C85 

.C85 

.Cot 

.C6d 

.Cuf: 

.C6d 

.C68 

.06S 

.06E 

.068 

.,(;68 

.C68 
•. C68 
.C6d 

.C68 

.C6a 

.C68 

.Cod 

.,CbS 

.068 

.C6B 

.C85 

-R-

.000 
• 000 
.coo 
.000 

.coo 

.000 

.000 

.000 

.C00 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooe 

.000 

.000 

.000 

.coo 

.000 

.coo 

.000 

.GOO 

.coo 

.coo 

.000 

.000 

.000 

(AVERAGE) 

0.00 
0.00 
0.00 
c.oo 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
1 

8 
~ 

10 
11 

10 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

ze 
29 
30 
31 

FETCH EXEC. 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LDX 

LOX 
LDX 
LUX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
l.OX 
LOX 

LUX 
LOX 
LOX 
LOX 

LOX 
LDX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LDX 
LOX 
LOX 

LOX 
LOX 
LOX 
lOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LUX 

LOX 
LDX 
LOX 
'LOX 

i,OX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LUX 

LOX 
LOX 
LOX 
LOX 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYVY 
1111111 II 11111111 I I IODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 
11111 II II II III III I IIODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODUOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYVY 

EEEEYYYVIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEE~VYYYIIIIIIIIIIIIIIIIIIIIIJIJDDAAAAAAAAAAAAAAAAAAAAOO0000000000 

EEEtVYYYIIIIIIII!IIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOO 

OOOOOOOUfEEEYYVYIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOUOO 
OOOOOOOOEEEEYVYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOuOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOIJDOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOUOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAA0(100 

AAAAOCOUOOOCOOOOEEEEYYYVIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAA 
AAAAOOOCOOOOOUOOEEEEVVYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOUUOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 
AAAAOOOOUUOOOOUUEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOCCOOOOOOOOEEEEVYYYIIIIIIIIIIIIIJIIIIIIOODDAAAAAAAA 
AAAAAAAAAAAAJOOOOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAA 
AAAAAAAAAAAAOOCOOOUOOOOOEEEEYVVYIIIIIIIIIIIIIIIIIIIIDDDOAAA~AAAA 
AAAAAAAAAAAAoooooonOOOOOEEEEVYYYIIIIIIIlIIIIIIIIIIIIDDDDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOUOUOOOEEEEVYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOUOOOOOOOOOEEEEVVYYIIIIIIIIIIIIIIIIIIIIDDDO 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVVVYIIIIIIIIIIIIIIIIIIIIDDDD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOUOUOEEEEYYYYIIJIIIIIIIIIIIIJIIIIDDDD 

IIIIDOUOAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOQUEEEEYVYVIIIIII1111111111 
IIIIODUDAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEE~EVYYVIIIIII1111111111 

llIIDODDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOODEEEEVYVVI IIliIIII IIIII11 
IIIIDUDDAAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEEVVYVIIIIIIlIIIIIiIIl 

IIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOOOOOCOCOOOEEEEVYVVIIIIIJII 
IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAouooaoononOOEEEEYYYYIIIIIIII 
IIIIIIIIIIIIDDDUAAAAAAAAAAAAAAAAAAAAooounDCOOOOOE~E~YYVYIIJIIII! 
IIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOGOOOOOOOUOOEEEEYYYYIIIIIIII 

~XECUTION UNIT U1ILllATION. (DIGITS INDICATE' OF INSTRUCTIUNS IN UNIT·) 

FL.F-l. AOD!SUtl 
fL.PT. MULTIPLY 
f-L.PT. 01VIlJE 
f-X.PT. AOD\SLJd 
fX.PT. MPY!OIV 



EXECUTION SIMULATOR INSTRuCTlON TRACE OUTPUT 

~YSTEM CLOCK TIME=00000168 KING P~IORITY=(1,2,3tO) 

l=lNSTK~Cl. fETCH R=EXECUTIGN UNIT REWUiSl REJECTED E=EXECUTION UNIT REQUEST A=AODRESS GENERATION 
O~GPEKANO FETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGRESS O=INSTRUCTI0N DECODE 

PAGE 12 

(STAGE TIME I TOTAL TI~E) ,(INSTRUCTION) 

-1-

.2cC 

.234 

.234 
'.20b 

• 2C E 
.20B 
.2G8 
.182 

.182 
.. 182 
.162 
.J.82 

.. lb2 

.lb2 

.lt2 

.lS6 

.156 

.150 

.1~6 

.lS6 

.1 ~)6 

.1:>6 
• l~o 
.lS6 

.156 

.150 

.1~6 

• ISo 

.156 

.lS6 

.. 156 

.312 

-jJ- -A- -0-

.(52 

.040 

.C46 

.C41 

.156 .C93 

.150 .·093 

.156 .0')3 

.156' .093 

.000 
.000 
.000 
.000 

.C41 .156 

.041 ,.156 

.C41 .15b 

.036 .156 

.C36 

.036 

.C3t 
• a 36 

.C36 

.0:3tJ 

.C36 

.031 

.031 

.031 

.C31 

.031 

.031 

.OJI 

.ll31 

.031 

.C26 

.020 

.026 

.026 

.026 

.026 

.C2L: 

.C57 

.156 

.156 

.156 
.150 

.156 

.156 

.156 

.156 

.156 

.156 

.156 

.156 

.13C 

.130 

.13C 

.13() 

.130 

.130 

.130 
• Li.O 

.130 

.130 

.130 

.150 

.093 .000 

.093 .000 

.C93 .000 

.093 .000 

.093 

.093 

.C93 

.0<:13 

.e7S 

.01d 
• C "16 
.078 

.C18 

.078 

.C7t 

.e7f; 

•. C 1 b 
.078 
.Clt. 
• C'T d 

.C7E 

.C7d 

.,C 78 

.e18 

.(1t 

.07d 

.C7e 

.C93 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.GOO 

.QuO 

.000 

.000 

.coo 

.000 

.000 

.coo 

.coo 

.000 

.COG 

.coo 

.000 

.000 

.000 

.000 

O.OU 
c.oo 
~.co 

0.00 
O.OiJ 

PkOC. 

a 
1 
2 
3 

4 
5 
o 
7 

'8 
9 
10 
11 

12 
13 
14 
15 

16 
1'1 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

21:: 
29 
30 
31 

FETCH EXEC. 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LDX 
LOX 

LOX 
LDX 
LOX 
LuX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LDX 
LOX 

LOX 
LOX 
LOX 
LuX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LDX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LDX 
LDX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

lOX 
LOX 
LDX 
LOX 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••• ;.6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAACOOOOOOOOOOOEEEEYYYV 
IIIIIII!lIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEFEYYYY 
11111111111 III 11111 IDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OO~EEEYYYY 
11IIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOODOOEEEEYYYY 

EEEEYYVYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOO 
EEEEYYYVIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOO0080000000 
EEEEVYYYIIIIIIIIIIIIIIIIIIIIOOOLAAAAAAAAAAAAAAAAAAAAOOOOOOOUO(lCO 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAA~AAAOOUO 

OOOOOUOUEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAooob 
OOOOOOOOfEEEYYYYIIIIIIIll IIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOUEEEEYYVYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOOOOOOOOOOOCEEEEVYYVIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAA 
AAAAOOODOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAA 
AAAAOOOUOOOOOUOOEEEEYYYYIIIIIIIIIfIIIIIIIIIIODODAAAAAAAAAAAAAAAA 
AAAAOOOUGUOOOOUOEEEEYYYYIIIIIII IIIIIIIIIIIIIDDCOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOCCOOOOOEEEEVYYVIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAA 
AAAAAAAAAAAAOOOUOOUOOOOU~E[EYYYVIIIIIIIIIIIIIIIIIIIIOUDUAAAAAAAA 

AAAAAAAAAAAAJOOOOUOOOOOOE EE EYYYY 11 I I I I 11 I I I I I I I I I I I IDOODAA.AAA'AAA 
AAAAAAAAAAAAUOOOOOOOOOOOtEEEYYYYIIIIIlIlll1lIIIIIIII00ODAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIll!IIlI1111110000 
AAAAAAAAAAAAAAAAAAAAOUuOOOOOOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYYII1IIIIIIIIIIIl1I111000D 
AAAAAAAAAAAAAAAAAAAAOuoooconOOUOEEEEVYYYIIII1IIIIIIII1IIIIIIOOOD 

IIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOUEEEEVYYVIIIIII1111111111 
IIIIuOODAAAAAAAAAAAAAAAAAAAAOOOUOOOOUOOOEEEEYYVYIIIJII1111111111 
III IOOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOUOOOOEEEEYYVYI lIIilIIIIIIIII1 
III IUOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYI II III 111111:111 

1111 11111 II IOO)OAAAAAAAAAAAAAAAAAAAAoonUOOOOOOOUEEEEYY YYIIIIIIII· 
IIIIJIIIIIIIDODDAAAAAAAAAAAAAAAAAAAA000000000000EEEEYYYYI 1111111 
IIIIII1JIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOCCOOOOEEEEVY~Y[IIIIIII 
III 1111 1111 IODOOAAAAAAAAAAAAAAAAAAAAUOOOOOOUOOOOEEEEYY YYIIIIIIII 

EXECUTION UNIT UTILllATION. (DIGITS INDICATE # OF INS1KUC1IONS IN UNIT) 

t-l.PT. AOOISUti 
FL.PT. ~ULTIPlY 
FL.PT. UIVIOt 
FX.PT. ADUIS'JB 
r-X.PT.IWYIOIV 



~XECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT 

SYSTEM CLOCK TIME=00000832 RING PRIORITV=(1,2,3,0) 

1.=INSTRUCT. fETCH k=EXECUTIGN UNIT RE~UESl KEJECTED E=EXECUTION UNIT REWUEST A=ADDRESS GENERATION 
U=GPtRANO FETCH V=EXECUTICN UNIT kEUUEST ACCEPTED I=OIVISION IN PROGRESS O=INSTRUCTION DECODE 

PAGE 13 

(STAGE IlMf 1 TCTAL TIMEJ ·(INSTRUCTION) 

-1- -c-
.2t:~ .. C52 
.240 .04B 
.2'tC .C48 
.216 .043 

• 21t • C 43 
.216 .043 
.216 .C43 
.192 .03t3 

.192 .C38 
.192 .038 
.1'.12 .C38 
.J.92 .03d 

.1<;2 .C38 

.192 .03B 
•. i'32 .C38 

'.168 .033 

.loti .,033 

.l6d .033 
• .l6B .C33 
.1.~8 .• 033 

.168 

.168 

.168 
• .168 

• .l68 
.16ti 
.108 
.168 

.. ,168 

.16tl 
... 108 
.312 

.033 

.0]3 

.C33 

.0.33 

.C20 

.020 

.028 

.C28 

.en: 

.G28 

.C~t 

.057 

-A-

.168 

.168 
.168 
.108 

.168 
.168 
.16B 
.168 

.108 

.10 d 

.16 t 

.166 

.168 

.168 

.168 

.168 

.168 

.168 

.168 

.168 

.1't4 

..,1.44 

.144 

.14i.t 

.144 

.144 

.1'14 

.144 

.14 It 
.144 
.144 
.168 

-0- -R-

.100 .000 

.100 .000 

.10u· .000 

.100 .COO 

.100 

.100 
• 100 
.100 

.10C 

.100 

.10C 

.100 

.C86 

.C86 

.C86 

.Cd6 

.CH6 

.086 

.086 

.C86 

.CB6 

.C86 

.C36 

.ado 

.C86 

.CU6 

.C86 

.C86 

.C86 

.G8o 

.C80 

.1UO 

.000 

.000 

.000 

.coo 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.000 

.000 

.000 
.COO 
.000 

.OOC 

.000 

.000 

.000 

.GOO 

.000 

.000 

.OOG 

c.CO 
0.00 
(i.uo 
0.00 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

d 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

2S 
29 
30 
31 

fETCH EXEC. 

lOX 
LOX 
LOX 
LUX 

LOX 
LOX 
LOX 
LOX 

LOX 
LUX 
lOX 
LUX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LiJX 
LOX 
LOX 

LOX 
LUX 
LOX 
LOX 

LOX 
LOX 
LOX 
ATX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LOX 
LOX 
LOX 

LOX 
LUX 
LOX 
LOX 

LDX 
LOX 
LOX 
LOX 

l.OX 
lOX 
LOX 
LOX 

LDX 
lOX 
LOX 
LDX 

LOX 
lOX 
lOX 
LOX 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIOOOoAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOUEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYYVY 
111111111 11 111111 11 !ODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOfEEEYYY V 
IIIIIIIIIIIIIIIIIIIIOOoOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOfEEEYYYY 

EEEEYVVYIIIIIIIIIIIIIIIIIIIIODDCAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEcYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOUOOO 
EEEEYYVYI1IIII1IIIIIIIIIIIIIOODoAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OCOOUOOOEEEEYVVYIIIIIIIIIIIIIIIIIIIIOoDoAAAAAAAAAAAAAA~AAAAAOOOO 

OOOOOOOOEEEEYVYVIIII!IIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYVIIIIIIIIIIIIIIIIIIIIDoOoAAAAAAAAAAAAAAAAAAAAOOOO 
OOUOOOOOEEEEYVVVIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOCOODOOCOOUCEEE~VVVYIIIIIIIIIIIIIIIIIIII~DDOAAAAAAAAAAAAAAAA 
AAAAOOOUOOOOUOUOEEEEYYVY.IIIIIIIIIIIIIIIIIII IDODDAAAAAAAAAAAAAAAA 
AAAAOOOOUOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 
AAAAUUOOOOOUJOOOEEEEYYYVIIIIIIIIIIIIIIIIlIIIOOOUAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOCOOOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIoDODAAAAAAAA 
AAAAAAAAAAAAOOOUOOOOOOOOEEEEVYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAA 
AAAAAAAAAAAAUOOCOOOOOOOOEEEEVYVYIIIIIIIIIIIIIIIIIIIIDDDUAAAAA~AA 
AAAAAAAAAAAAaoooocoUOOOO~EE~VVYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOO()OEEEEYVVVIIIIIIIIIIIIIIIII111DDDO 
AAAAAAAAAAAAAAAAAAAAOOUOOOOOOOOOEEEEYYY~IIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAACOuOOCOOOUOOEEEEVVVVIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOUOOCDGOOUOEEtEYYVYIIIIIIIIIIIIIIIIIIIIODOD 

III IDoODAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEVYVYIII II [1111111111 
IIIIOOOOAAAAAAAAAAAAAAAAAAAA000000000000tEEEYYYYllllll1111111111 
IIIIODODAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOQ[EEEYYYYI II II I IIIIIIIIJI 
IIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOUOOOEE~EYYYVIIIIIlIIlIII!Ill 

lIllllIllIIlOO~OAAAAAAAAAAAAAAAAAAAAOOOOOGOOOCOOEEEEYYYYIIIIIIII· 

IIIIJIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOQOOOEEEEYYVYltl![III 
11111 1111 II IOOUDAAAAAAAAAAAAAAAAAAAAUOOOOOCCOOOOEEEfVY YYIIIIIIII 
IIIIIIIIIIIIOOUUAAAAAAAAAAAAAAAAAAAAOOOOOOOUOOCOEEfEVYYYIIIIIIII 

i:XECUrIOl't UNIT UlILIZATIUN. (DIGITS I~OICATE II OF INSTRUCTIONS IN UNIT) 

FL.PT. AOO)SUB 
FL.PT. t.4UlTIPlV 
FL.PT. OIVluE 
fX.PT. ADU\S'jB 
FX.PT. MP'tiCIV 



EXECUTION SIMULATOR INSTRUCTIGN TRACE OUTPUT PAGE 14 

SYSTEM CLUCK TIME=00000896 RING PRIORITY=(2,3,Q,1) 

I=INSTRUCT. FETCH R~EXECUTIGN UNIT RE~UEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
U=OPE~ANO fETCH Y=EXECUTICN UNIT REQUEST ACCE~TED /=DIVISION IN PROGRESS O=INSTRUCTION DECODE 

(STAGe liME I ICTAL TIME) 

-1-

.267 

.24~ 

.245 

.223 

;223 
.223 
.223 
.200 

.2ee 

.2uC 

.2ec 

.2ec 

.20(, 

.200 

.200 

.nd 

.178 

.17tl 

.17U 

.178 

.r/B 
.J.7tl 
.11 tl 
.1713 

.17d 

.1. 7u 
• 1 "18 
.l/b 

-0-

.(53 
• (49 
• (4S 
.(44 

.044 

.04't 

.C44 

.040 

.C4e 

.040 

.040 

.040 

.04C 

.040 

.040 

.035 

.035 
.035 
.035 
.C35 

.035 

.035 

.035 

.035 

.C31 

.031 

.031 

.031 

-A-

.17ti 

.178 

.17~ 

.178 

.17ti 

.17tl 
.1713 
.178 

.118 

.178 

.178 

.178 

.178 

.178 

.178 

.178 

.118 

.178 

.178 

.178 

.1!)!; 

.156 

.156 

.156 

.15.t 

.156 

.1~6 

.156 

-0-

.107 

.107 

.101 

.107 

.10 -I 

.107 

.107 

.107 

.107 

.107 

.107 

.107 

.(93 

.C'13 

.093 

.C93 

.C93 

.093 

.C93 

.C93 

.C93 

.093 
• C ';3 
.(9) 

.C93 

.C'i3 
.C'i3 
.C93 

.l78 .03\ .1Se ~C93 

.lid .G31 81~b .093 
.11cl .031 .156 .C93 
.31~ .058 .17d .107 

-R-

.000 
.000 
.COO 
.000 

.COO 

.000· 

.000 

.000 

.COO 

.000 

.COO 

.000 

.COO 

.000 

.000 

.000 

.000 

.000 

.000 

.(;00 

.ooe 

.000 

.000 

.000 

.coo 

.000 

.COG 

.GOO 

.coo 

.000 

.000 

.000 

(AVERAGE) 

c.co 
0.00 
c.oa 
0.00 
c.uu 

P~OC. 

o 
1 
2 
3 

4 
5 
6 
7 

a 
y 
10 
11 

12 
13 
1 I. 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
2lJ 
30 
31 

(INSTRUCTION) 

FE:T(.H t:XEC. 

ATX 
AT X 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
AT X 
AT X 

AT X 
ATX 
ATX 
AT X 

AT X 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
AT X 

ATX 
AT X 
ATX 

NOll.., 

ATX 
ATX 
ATX 
ATX 

LOX 
lOX 
lDX 
lOX 

LUX 
LOX 
LOX 
lOX 

LOX 
lOX 
LDX 
lOX 

lOX 
lOX 
LDX 
LOX 

tax 
lOX 
lUX 
LOX 

lOX 
lOX 
LOX 
lDX 

lOX 
lOX 
LUX 
AIX 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOQOOOOOOOOEE~(YYYY 
lIIIIlllIIIIllIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAoooooonoooOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODUOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
1111111 II 1111 11111 I IOODOAAAAAAAAAAAAAAAAAAAAUOOOOOOOOO nOttEEYYYY 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOO000(3000000 
EEEiYYYYIIIIIIIIIIIIIIIIIIIIDUDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEtYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOoo~nnooooo 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOUO 
OOOOOOOOEEEcVYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA~AAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAoaoo 
OOOOOOOOEEEEVYYYIIIIIIIIIIIIIIIIIIIIDODOAhAAAAAAAAAAAAAAAAAAOOOO 

AAAACOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAA~AAA 

AAAAOOOOOOOOOOOOEcEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOG0000008000EEEEYYYYIIIIIIIIIIIIIIIIIIIIDOODAAAhAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIII IIIIIIIIIIIIIIIODDOAAAAAAAA 
AAAAAAAAAAAAOOOOOOUOOOOOEE~EYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAA 

AAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAAOUOCOOLUOOOOEEEEYYYYIIIIIIIIIIIIIIIIIll10DDOAAAAAAAA 

AAAAAAAAA4AAAAAAAAAAOOOoocooonOOEEEEYVYYIIIIIIIIIIIlIJ1111110000 
AAAAAAAAAAAAAAAAAAAAOUUOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIlII111DOOO 
AAAAAAAAAAAAAAAAAAAAOCUGCUOOOLUO~EEEYYYYIIIIIIIIIIIIIIIIIIIID00D 

AAAAAAAAAAAAAAAAAAAAOOUOOCOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODOD 

IIIIODDDAAAAAAAAAAAAAAAAAAAAOUUCOOOOOOOOEEEEYYYYIIIIII1111111111 
IIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOUOEEEEYYYYIIIJIIIIIIII!IIl 
llIIUDDDAAAAAAAAAAAAAAAAAAAAOOOCOoooooOaEEEEYYYYlllII1IIIIIll!II 
IIIIOOODAAAAAAAAAAAAAAAAAAAAOOUGOOOOUOUO~EEEYYYYIIIIIIIIlll1rlll 

III 111111 II IDDJDAAAAAAAAAAAAAAAAAAAAuoonOOCOOOOOEEEEYY YYIIIIlIII· 
IIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOUOOOUU08000EE~tYYYYI 1111111 
IIIIIIIIIIIIODGOAAAAAAAAA~AAAAAAAAAAUOOOOCCCOOOGEEEEYY)YIIIIIIIJ 
I IIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAUUOOOOUOOOOOEE~EYYYYIIIIl III 

EX~CUTIU~ UNIT UTILIlATION. (DIGITS INDICATE # OF INSTKUCTIONS IN UNIT) 

fL.PT. AlJOISUd 
FL.PT. MULTIPLY 
FL.PT. DIVIUE 
fX.PT. AUDISi.JB 
FX.PT. HP'I!uIV 



EXeCUTION SIMULATOR INSTRUCTION TkACE OUTPUT 

SYSTEM CLOCK TIME=00000960 RING PRIORITY=(2,3,O,l) 

I-INSTRUCT. fETCH R=EXECUTICN UNIT REQUEST REJECTED E=f.XECUTION UNIT REQUEST A=ADDRESS GENERATION 
G=UPERAND FETCH Y=EXECUTICN UNll RE~UEST ACCEPTED I=DIVISION IN ~ROGRESS D=INSTRUCTION DECODE 

PAGE 15 

(STAGE TIME I TOTAL TIME) '(INSTRUCTION) 

-1-

.27C 

.2se 

.~5C 

.~2C; 

.22S 

.22~ 

.2';::S 

.208 

.2e8 

.200 

.2CI:! 

.208 

.2ee 
.. 208 
.2(8 
.,1<.)1 

.,Un 

.187 
•. un 
.un 

.187 
•. un 
.un 
.1<,)7 

.ltn 
•. lb 7 
.ltn 
.. .1 (j " 

.un 
• .1 tl -I 
.lB7 
.3J.2 

-0-

.(54 

.050 

.esc 

.C45 

.C4!:i 

.U45 

.C45 

.. 041 

.C41 

.041 

.C41 

.041 

.(41 
.041 
.C41 
.037 

.C37 

.03 -, 

.C37 
•. 037 

.C37 
• OJ 'I 
.C37 
• C31 

.C33 

.033 

.033 

.033 

.C33 

.033 

.C33 

.C5ti 

-A-

.un 

.un 

.un 

.len 

.18 -, 

.un 

.Hn 

.187 

.un 

.187 
• len 
.1b 7 

.187 

.un 

.un 

.un 

.lB7 

.un 

.un 

.157 

.106 

.106 

.166 

.166 

.166 

.166 

.166 

.1bc 

.166 
.. lOb 
.166 
• ttl 7 

-0-

.112 

.112 

.112 

.112 

.112 

.112 
• 112 
.112 

.112 

.112 

.112 

.112 

.100 

.100 

.100 

.10u 

.IU0 

.100 

.10C 

.100 

.100 

.100 

.100 

.100 

.IOC 

.100 

.loe 

.10C 

.1UU 

.100 

.100 

.112 

-R-

.000 
.000 
.000 
.000 

.!JOO 

.000 

.000 

.GOO 

.lioe 

.000 

.ooc 

.000 

.000 

.000 

.OUO 

.OUO 

.000 

.000 

.000 

.000 

.GOO 

.000 

.000 

.GOO 

.000 

.Ouo 

.GOO 

.000 

.oqc 
e000 
.000 
.000 

(AVtRAGf} 

o.co 
C.CO 
c.ca 
0.00 
0.00 

PROC. 

o 
1 
2 
3 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
1':J 

20 
21 
22 
23 

24 
25 
26 
27 

2€ 
29 
30 
31 

FETCH EXEC. 

NOUP 
NOO? 
NOOP 
NOO? 

NOOP 
NOOP 
NUG? 
NOG? 

NUOP 
NOUP 
NUOl' 
NOOP 

I\COP 
NOOP 
NOUP 
NOOP 

NOOP 
NOOP 
f\lUOP 
NLlOP 

I\OO? 
NaOp 
I\COP 
NOOP 

NOO? 
NOOP 
NOU? 
NOllP 

NUOP 
NO;)P 
NOOP 

BK. A 

NOOP 
NOOP 
NOO£> 
NOOP 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 

NOOP 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

lIIlIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOCOCOOOOOOEEEEYYYY 
1111[1111 IIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOnEEE~YYYY 
111111111 IIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOGOOOEEEEYYYY 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAAAAAAOCODOOOOOOOO 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAA~AOO0000000000 

EEEEYYYYIIIIIIIIIIIIIII!IIIIDODDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOOOCOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAA~AAAAAnooo 
OOOOOOOOEEttYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
00 U 00000 E E E E Y Y Y Y I I I I I I I I I I I I I I I I I 1 I I 0 D!) 0 A A A A A A A A A J\ A h ,1.\ A f\ l\ A A A A 0 (100 

AAAAUCOUOOOOOOOGEEE~YYYYI IIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAUOOOUOOOOOOUEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAA 
AAAAOOOCOOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAA 
AAAAOOUOOOOOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOOOGUGOOOOEE~EYYYYIIIIIIIIII1IIIIIIIIIDDODAAAAA~AA 
AAAAAAAAAAAAOOOOOOOOOOUOEEEEYYYYIIIIIIIIIIIII [IIIII!DUDDAAA~AAAA 
AAAAAAAAAAAAOOOOOOOUOOODEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAA 
AAAAAAAAAAAAOOOOOOOOOOOUEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAA~AA 

AAAAAAAAAAAAAAAAAAAAOCOOdOOOOOOOEEEEYYYYIIIIIIIIliIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOO{!OOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDUDO 
AAAAAAAAAAAAAAAAAAAACOOOUOCOOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAf.'AAAAAAAAAAOOOOOCOOOO{)OE EE EYYYY I I I I I I I I I I I I I I I I I J I IOUOO 

IIIIOOODAAAAAAAAAAAAAAAAAAAAO(JOCOOOOOOOOEEEEYYYYl 111111111111111 
II!IDOUDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOO~~EEYYYYIIIIII1111111111 

IIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOO~EEEYYYYIIIIIIl1111IIII! 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOCOOOOOOUOOOEEE~YYYYIIIIII1IIIIliIII 

IIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAOOOOUOOOGOOOE~EEYYYYII!IIIII 

I III! 1111 II IODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 
IIIIJIIIIIIIODDUAAAAAAAAAAAAAAAAAAAAOUOOOCOOOOOOEEEEYYYYIIIIIIII 
11111 1111 II IODDUAAAAAAAAAAAAAAAAAAAAOUUOUOOOOOOOEEEEYY YYII!lIIIl 

EXECUTION UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.Pl. AoolSUB 
FL.PT. MULTIPLY 
FL.PT. QiViuE 
FX.PT. AOOISLJd 
fX.pr. MPYIUIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=OOOOl024 RING PRI0RITV=(2,3,O,1) 

l=lNSTI{UCT. f~TCH R=EXECUT1CN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
U=OPERANOfETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISIO:~ IN PROGR~SS D=INSTRUCTION DECODE 

PAGE 16 

(STAGE lIME I TL1AL TIMEl (INSTRUCTION) 

-1-

.273 

.2!d 

.253 

.234 

.';;:34 

.234 

.2:HI 

.214 

• .214 
.214 
.214 
.214 

.C54 

.e5C 

.,C5 C 

.C46 

.(46 
.046 
.046 
.042 

.C't2 

.042 

.C42 

.042, 

.214 .042 

.214 .(,)42 

.21'. .042 

.195 .C39 

.l'1S 

.19~ 

.195 

.1".;J5 

.195 

.195 

.195 

.1';~ 

.1';, 

.1'15 

.19~ 

.195 

.1')5 

.lY5 
.. 1<:15 
.312 

• C3C; 
.C39 
.(39 
.C39 

.C3<;; 

.C39 

.C39 

.C39 

.C3~ 

.C35 

.(35 

.(35 

.C35 

.C35 

.(35 

.VjB 

-A-

.1 C; 5 

.195 

.195 

.195 

.195 

.195 

.195 

.19 ; 

.195 

.195 

.195 
.195 

.1Y!;) 

.195 

.195 

.195 

.195 

.19~ 

.195 

.195 

.175 

.115 

.175 

.175 

.175 

.175 .1-" 

.175 

.175 

.115 

.175 

.195 

-0-

.117 

.111 

.111 

.117 

.111 

.11 '1 
• 11 1 
.117 

.117 
• 111 
.117 
.117 

.lC5 

.105 

.105 

.10'5 

.105 

.105 

.105 

.105 

.105 

.105 

.105 

.105 

.las 

.105 

.le5 

.105 

.105 

.105 

.105 

.117 

-R-

.000 

.000 

.coo 

.000 

.000 

.000 

.coo 

.coo 

.coo 

.000 

.coo 

.000 

.coc 

.000 

.GOO 

.ouo 

.000 

.000 

.ouc 

.000 

.coo 

.000 

.000 

.000 

.coc 

.000 

.coc 

.000 

.coc 

.000 

.000 

.000 
~ I; . . 

(AVEkAG'E) 

c.co 
c.oo 
(i.GO 
0.00 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
1 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 

FETCH EXEC. 

BRA BRA 
BRA" bRA 
BI{ A BRA 
8RA l)RA 

BkA NOGP 
BRA NOOP 
BRA NOOP 
tH<.A NOOP 

BkA NOOP 
BRA NOOP 
BKA NOOP 
BRA NODP 

BRA NOOP 
BRA NOOP 
BRA NOUP 
I3KA NOD? 

BRA NOOP 
bRA NOO? 
BKA NUOP 
bRA NOGP 

BRA ,NQO? 
BRA NOOP 
bRA NOOP 
bRA NODP 

BRA NOOP 
BRA NOOP 
bRA r~OOP 

I:)R,A NUOP 

BRA NUOP 
B~A NUOP 
lSRA NOO? 

NOOP bKA 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4· ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

111111111111111111 IIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
1 IIIIIIIII11IIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOOOGOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
llIlllIllIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAooonocooouOUEEEEYYYY 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EE~EYYYYI 111111 1111111 IIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUO 0 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOO 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOU0000(1000UO 

OOOOOCOOI: EE EYYY Y I I I I II I I I II I I I I II I I I DDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOLOO 
OOOOOOOOtEEEYYVYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAoono 

AAAAOOOOOOOCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOuOUOEEEcYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAA 
AAAAOOOOOUOOOOOCEEEcYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOCOOCOUOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAA 
AAAAAAAAAAAAGOCOOOOUOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAA 
AAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAA 
AAAAAAAAAAAAOOOCOCOOOUOOEtcEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOUOOOOGOOOOOEEEEYYVYIIIIIIIIIIII1IIIIIIIDDOD 
AAAAAAAAAAAAAAAAAAAAOOOOOO(JOOOOOEEEEYYVYIIIIIIIIIIIIIII111I10DOO 
AAAAAAAAAAAAAAAAAAAAOOOCOCOOOOUOEEEEYYYYIIIIIIIIII1II1II11110DOO 
AAAAAAAAAAAAAAAAAAAAOOOOOOGOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIGODD 

IIIIDODCAAAAA~AAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIII1111111111 
IIIIDODDAAAAAAAAAAAAAAAAAAAAOCOOOOOOOOuOEEEEYYYYI II1Illl!1111111 
IIIIDODOAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOO~EEEYYYYI IIIIIIIIIIIIII! 
1 II 100DOAAAAAAAAAAAAAAAAAAAAOOOOOOUOOOOOEEEEYYYYI III I I IIIIII!III 

111111111 II IUDJDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYYIIl 1111 I· 
1IIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAUOOOoooo~unOEEfEYYVYIIIIIIII 
111111111 lII0UDDAAAAAAAAAAAAAAAAAAAAOCOOOOCCOOOOEEEEVYYYIIIIIIII 
IIIIIIIIIIIIDDUUAAAAAAAAAAAAAAAAAA~AOUOOOOOOUOOOEEEEYYYYIIIIIIII 

EXlCUTIO~ UNIT UTILIlATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.PT. ADDISUB 
FL.PT. MULTIPLY 
f-L.PT. DiVIUE 
FX.PT. ALJUIS~b 
fX.PT. MP'/IIJIV 



l=lNSTRUCT. FETCH 
O=OPERAND fETCH 

(STAGE TIME I TCTAL TIME) 

-1- -D- -A- -0-· -R-

.2"15 .C55 .2C2 .121 .000 

.2.57 .C51 .202 .121 .000 

.251 .C51 .202 .121 .000 

.238 ;. Cit-J .202 .ILl .000 

.238 .C41 .202 .121 .000 

.2::>8 .047 .202 .121 .000 

.2::> 8 .C47 .202 .121 .000 

.22C .044 .202 .121 .000 

.22C .C44 .202 .121 .000 

.22C .044 .202 .121 .000 

.22C .C44 .202 .121 .000 

.22C .044 .202 • 121 .000 

.22C .C44 .202 .11C .0(;0 
.22C .044 .202 .11C .000 
.22C .C44 .202 .llC .000 
.202 .040 .202 .11C .000 

.202 .04C .202 .11C .000 

.202 .040 .202 .110 .000 

.202 .C4C .202 .11e .000 

.202 .C40 .202 .110 .000 

.202 .C4C .Ul3 .110 .coo 

.20.2 .040 .183 .110 .000 

.2e2 .040 .lti3 .1lC .000 

.202 .04.0 .un .110 .000 

.202 .036 .lti3 • 110 .coo 

.202 .036 .lti3 .110 .000 

.202 .036 .183 .110 .000 
.202 .036 .un .110 .000 

.2C2 .036 .183 .110 .000 

.Zu2 .036 .un .110 .(JOO 
"LOt.' .C3(;: .l<U .110 .000 
• .312 .C58 .202 • 121 .000 

( A V'I: RA.GE ) 

c.OO 
0.00 
0.00 
o.co 
0.00 

EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT PAGE 17 

SYSTEM CLOCK TIME=OOOOl088 KING PRIORITY=(2,3,Q,1) 

R=ExtCUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
Y=EXtCUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTKUCTION DECODE 

(INSTRUCTION) 

PKOC. FETCH EXEC. 

0 fliLJDP NOOP 
1 NODP' NUGP 
2 NODP l'WOP 
3 NOO? NuOP 

4 NOOP BRA 
5 NuOP dRA 
b NOllP BRA 
7 NOOP eRA 

ti NOOP BRA 
9 NODP BRA 
10 NOOP eRA 
11 NuOP BRA 

12 NUOP I3RA 
13 NOOP BRA 
14 fliOOP BRA 
15 NOOP BRA 

16 NOOP BRA 
11 NUO? BRA 
18 NOOP BRA 
19 NOU? BRA 

20 f\OOP BRA 
21 NOOP BRA 
22 NUUF bRA 
23 NOOP BRA 

24 NOUP BRA 
25 NOOP bRA 
26 NUDP BRA 
27 i\iOOP BRA 

28 NOOP BRA 
29 NOOP BRA 
30 NOOP BRA 
31 LOAl) NOO? 

1 2 3 4 4 5 6 
0 ••••••• 8 •••••• • b • •••••• 4 ••••••• 2 •••••• • 0 •••••• • 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
llIIIIIIIIIllIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOUOOOOOUOOOOEEEEYYYY 
111111111 11111 1 1111 IOODDAAAAAAAAAAAAAAAAAAAAOOOOOGOOOOOOEEEEYYY Y 
111111111 111111 1111 IOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYY y 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOUOOOO 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOUOOOOOOOUO 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOoouooooono 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 

. OCOOOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOU 
oOOOOOOOEEE~YYYYIIIIIIIIIIIIIIIIIIIIDOOl)AAAAAAAAAAAAAAAAAAAAOOOO 

OOOUOCOOEEEEVYYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAA4AAAAAAAcoon 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAACOOO 

AAAAOOOOOOOOOOOCEEEEYYYYIIIIIIIIIIlllIltIIIIDDDOAAAAAAAAAAAAAAAA 
AAAAOOUOOOOOQOUOEEEEYYYY.IIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAA 
AAAACOOOOCOCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAA 
AAAAOUOOOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAALlODOOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDD~AAAAAAA 
AAAAAAAAAAAAOUOCUOOOOOOOEEEEYYYYIIIIIIIIII1IIIIIIIIIODDOAAAAAAAA 
AAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOQOOOGOOEEEEYYYYIIIIIIIII!lIIIIIIIIIDODD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEE~EYYYYIIIIIIIIIIIIIIJIIIIIDDDD 
AAAAAAAAAAAAAAAAAAAAOULOOOOOOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYYIIIIIIIIIIIIIIIItIIIDDDD 

IIIIOODOAAAA~AAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIII1[111111111 
III lODDDAAAAAAAAAAAAAAAAAAAADOOOOOOOOOJOEEEEYYYYl IIJII iII!ll!lIl 
lIII'OIJDDAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIlIl11IIIIJI1I 
1 IIIDDODAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYI 11111 IIIIII!III 

llIIllllllIIIJO~DAAAAAAAAAAAAAAAAAAAA()OOOOOCO()OOOEEEEVYVYI III1!11' 
II I I] I r I I I I I l)OiJOAAAAAAAAAAAAAAAAAAAAO(J()OOOOOIJOUOE t:EE 'fYYY I I r 1 I I I I 
I IIIIIIIIIIIUDDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 
IIIIIIIlllllUOOOAAAAAAAAAAAAAAAAAAAAUOOOOOOOOOOOEEEEYYYVIIJIIIII 

EXeCUTION UNIT UTILIZATlON. (DIGITS [~OICATE d OF INS1RUCTIONS IN UNIT) 

FL.PT. Aoulsu~ 
fL.Pl. ~UlrIPLY 

FL.PT. DIVIDE 
FX.PT. ACDIS~B 
FX.PT. MP'I\OIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME~0000l152 RING PRIORITY~(2,3,O,1) 

l~IN$TkUCT. FETCH R:EXECUTICN UNIT RE~UEST REJECTED E~EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPERAND fETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGRESS O=INSTRUCTION DECODE 

, 
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( ,$ T AG E II MEl TOT A l TIM E) (INSTRuCTION) 

-1-

.211 

.2(;)'C 

.2tC 

.44.::1 

.~4~ 

.243 

.243 

.225 

, .225 
.225 
.2t:S 
.225 

.225 

.221) 

.225 

.20S 

.208 

.201:1 

.2C8 

.208 

-0-

.C55 

.052 

.C52 

.(48 

• C4S 
• C48 
.C4o 
.C45 

.C45 

.045 

.C45 

.045 

.C45 

.C45 
'. C45 
.C41 

• C41 
• C41 
.041 
.C4l 

.20B .C41 
.208 .041 
.208 '.041 
.2 Ga. 041 

.20U 

.20U 
.21..)0 
.208 

.208 

.LOtj 

.208 

.312 

.C3b 

.038 
• C:H3 
.C38 

.C38 

.038 

.C38 

.OSY 

-A­

.20a 

.208 

.208 

.208 

.208 

.ZOd 

.208 

.208 

.208 

.20u 

.208 

.20ti 

.2,08 

.208 

.208 

.208 

.208 

.208 

.208 

.~Ob 

.19C 

.lYO 

.19C 

.1 ~o 

.190 

.190 
.190 
.1YO 

.19C 

.. 190 
.• 19 C 
.20d 

-0-

.125 

.125 

.125 

.125 

.125 

.1L 5 

.125 

.125 

.125 

.125 

.125 

.125 

.114 

.114 
•. 114 
.114 

.114 

.114 

.114 

.114 

-R-

.000 
• OuO 
.000 
.GOO 

.ooe 

.000 

.coo 

.000 

.coc 

.000 

.(Joo 

.000 

.000 

.000 

.ooe 

.000 

.000 

.000 

.ooe 

.ooc 

.114 .ooe 

.114 .000 

.114 .000 

.114 .000 

.114 

.114 

.114 

.114 

.114 

.114 

.114 

.125 

.ooe 

.000 

.ooc 

.000 

.000 

.(JOO 

.000 

.000 

G.CO 
0.00 
0.00 
o.co 
0.00 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

B 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
21 

28 
29 
30 
31 

FETCH EXEC. 

LOAD 
LOAD 
LOAD 
LOAD 

LOAD 
LOAU 
LOAD 
LOAu 

LOAIJ 
LUAD 
LOAD 
LUAD 

LOAIJ 
LOAD 
LOAD 
LOAU 

LOAD 
LOAD 
LOAD 
LOAD 

LOAC 
LOAD 
LOAD 
LuAD 

NOCJP 
NOOP 
NOOP 
NOGP 

NOOP 
NODi> 
NOOP 
NOUP 

NOOP 
NOOP 
NOOP 
NOOP 

NOOP 
NOOP 
NOOP 
NOOP 

LOAD NOOP 
LUAU NOOP 
LOAD NOOP 
LOAD NOOP 

LOAL) 
LUAD 
LOAD 
LOAU 

LOAD 
LOAD 
LOAD 

STO 

NOOP 
NODP 
NLUP 
C\:OUP 

NOOP 
NOOP 
NOOP 
LOAU 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

11111 1111 1111111111 IDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 
lIIllIIIIIIIlIIIIllllJODDAAAAAAAAAAAAAAAAAAAAonooooooooOOEEEEYYYY 
IllIIIIIIIIIIllllIIllJOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 

EEEEVVYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEE~YYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOCOO 
EEEEYVYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OCOOOOOOEEEEYYVVIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA~AAAOOOO 

OOOOOUOUEEEEYYYYIIIIIIIIIIIIIIIIIIIlDDDOAAAAAAAAAAAAAAAAAAAAOOOO 
UGOCOOOOEEEEYVYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOCOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOOOOPOOCOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAA 
AAAAOGOUOOOOaOOOEEEEYYYY11IIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOODEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAA 
AAAAOOOOODOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYI IIIIIIIIIIIIIIIIIIIDOODAAAAAAAA 
AAAAAAAAAAAAOUUGOOOOOOOOEEEEYYYYIIII! IIIIIIIIIIIIIIIODOOAAAAAAAA 
AAAAAAAAAAAAOUOCOOOOOOOOEEEEYYYYI IIIIIIIIIIIIIIIIIIIOOOOAAAAAAAA 
AAAAAAAAAAAAJOUCOOOOOOOO~t(EYYYYlIIllI1IIIIIIIlIIIIIOOOOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOCOOCOOOOOEEE~YYYYIIllIIIIIII!II1111110000 
AAAAAAAAAAAAAAAAAAAAUOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOGCO(OOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOO~~EEYYYYIIIIIIIIIIIII11111110000 

lIIIDDOOAAAAAAAAAAAAAAAAAAAAOOUCUOOOOOOOEEEEYYYYlllIII1111111111 
IIIIDUDIJAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIII1111111111 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIII1111111111 
1 II IOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYVYYI 11111 IIIIIII!Il 

111111111 II IOD80AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYY YYIIIIIIII' 
IIIIJIIIIIIIODUOAAAAAAAAAAAAAAAAAAAAOOOOOOU00000EEEEvYYYIIIIIIII 
IIIIIIIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOOOCCCC0(100EEEEYYYYIIIIIIII 
IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEEYYYYIIIIIII1 

EXECUTION UNIT UTILIZATION. (DIGIT~ INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. AuOlsUB 
Fl.PT. MULTIPLY 
FL.PT. DIVIDE 
FX.PT. ACDls~B 
FX.PT. MP'/ILllV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00001216 RING PRIORITY={2.3,0,1) 

l=lNST~UCT. fETCH R=EXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPERANO FtTCH Y=EXECUTION UNIT REWUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE 
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(STAGE lIMt / rCTAL rIME) (INSTRUCTION) 

-1-

.:i.7S 

.263 

.263 

.246 

.2~t 

.246 
.246 
.23C 

.2JC 

.230 

.2JC. 

.2jC 

.23C 

.23C 
.• 23 C 

.. 213 

.213 

.213 

.213 
.213 

.213 
.213 
.213 
.213 

.213 

.213 

.213 
.213 

.21::$ 

.213 

.. ~13 
.• 312 

-0-

.C55 

.052 

.C52 

.04S 

.. C4S 

.04'] 

.C4<; 

.046 

.C46 

.046 

.C46 

.C46 

.C46 

.046 

.C46 

.C42 

.04~ 

.042 

.C42 

.C42 

.C42 

.C42 

.042 

.C42 

-A-

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.197 

.lY7 

.197 

.197 

.G3S .191 

.039 .197 

.03<; .197 

.039 .197 

.03<; .197 

.039 .191 

.0:;<; .197 

.059 .213 

-0-

.128 

.128 

.128 

.128 

.l2a 

.128 

.128 

.128 

.12b 

.128 

.128 

.128 

.118 

.lld 

.118 

.lld 

.118 

.lld 

.lld 

.118 

.11E 

.lld 

.11S 

.11d 

.118 

.lld 

.1Ui 

.lib 

.118 

.118 

.118 
• 128 

-R-

.000 
• 000 
.coo 
.000 

.coo 

.000 

.coo 

.coo 

.coo 

.coo 

.000 

.coo 

.coo 

.000 

.COO 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.coc 

.000 

.000 

.000 

.000 

.uoo 

.000 

.000 

c.oa 
0.00 
0.00 
(';.uO 
0.00 

PROC. 

a 
1 
2 
3 

L; 

5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
1d 
19 

20 
21 
22 
23 

24 
2.5 
26 
21 

28 
2g 
30 
31 

FETCH EXEC. 

STU STO 
ST 0 STO 
STO STO 
STO S TO 

SlO LOAD 
STU LOAD 
STU LOAD 
STU LOAD 

ST G LOAD 
STO LOA!) 
ST 0 LOAD 
STu LOAD 

STC LOAD 
ST G LOAu 
ST 0 LOAD 
STO LOAD 

STO LOAD 
ST 0 LOAD 
STO LOAD 
STO LOAD 

STO .LUAlJ 
STU LOAD 
STu LOAD 
STO LOAD 

STO LOAD 
STO LOAD 
STC LOA!) 
STO LOA!) 

ST 0 LOA!) 
STu LOA!) 
STO LOAD 

NOOP STO 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIII111IIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOCOOOOOOOOOEfEEYYYY 
I!IIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOGOOOOOOOOOEEEEYYYY 
lIIIIIIIllIIIIIlIIIIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAAAAAAOOoooooonooo 
EEEEYVYYI1Il1IIIIIIII11111IIDODDAAAAAAAAAAAAAAAAAAAAOOouooooocoo 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOOOonooo(]OOO 

OCOOCCOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAQflOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOO 
OCOOOUOGEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOD 
OOOOOOOUEEEEYYYYLIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAocooooaOOOOCEEE~YYYYl IIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAA 
AAAAOOQ00000000UEEEEYYYY.IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAA 
AAAAOOOOOOuOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOCCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAA~AAA 

AAAAAAAAAAAAUDOOOOOOOOOOEEEEYYYYIIIIlIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOCCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAA 
AAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOD~AAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOCOOOOOEEEEYYYYIIIIIIIIIIII1JIIIIIIDDDO 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIlIIIIIIIDODD 
AAAAAAAAAAAAAAAAAAAAOGOOOOOOOOUOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOooooocnOOOOEEEEYYYYIIIIIIllIIIIl1IIIIIIODDD 

IIIIDDDCAAAAiAAAAAAAAAAAAAAAOOUCOOOOOOOOEEEEYYYYIIIIII1111111111 
Il!IDDODAAAAAAAAAAAAAAAAAAAAOOOOoooooonOEEEEYYYYIIIIII1111111111 
IIIIDUDDAAAAAAAAAAAA~AAAAAAAOOOOOGOOOOnOEEEEYYYYIIIII[1111111111 
1 11 IODDDAAAAAAAAAAAAAAAAAAAAOOCOUOOOOOOOEEEEYYYYIIl I II 111111:111 

IIIIIIIIIIIIOO~DAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII· 

IIIIJIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOUOOOOOOOOOEEEEVYYYIIIIIIII 
III 111111 11 IuDDCAAAAAAAAAAAAAAAAAAAAOOOOOUCOOOOOEEEEYY YYIIIIIIII 
IIIIIIIIIIIIO!)DDAAAAAAAAAAAAAAAAAA~AOOOOOOOOOOUOEEEEYYYYIIIIIIII 

EXECUTION UNIT UTILIlATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.PT. AoolsUB 
FL.!>T. MULTlPlY 
fl.PT. DIVIDt 
fX.PT. ADOls~11 
FX.PT. MP'IIDIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTtM CLOCK TIME=00001280 RING PRIORITY=(2,3,O.1) 

1=INSTRUCT. fETCH R=EXECUTICN .UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
O=OPERAND fETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGRESS O=INSTRUCTION DECODE 
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(SlAGE lIME / TOTAL TIME) ( INS T R UC T ION) 

-1-

.281 

.265 

.2t5 

.25C 

.25C 

.250 

.25C 

.234 

• .234 
.234 
.234 
.23't 

.234 

.234 

.4:!.34 
• .218 

.218 
• .21B 
.218 
.~18 

.218 

.218 

.218 
• .218 

.. 21B 

.218 

.218 

.2Ui 

~218 
• .;i:1a 
.. 218 
.312 

-0-

.CSt 
• (53 
.(53 
.C50 

.C5C 

.050 

.C5C 
• C4t 

.C4(; 

.046 

.C46 

.046 

.C4(; 
.046 
.. Cit 6 
.043 

.C43 

.043 
.C43 
• C43 

• CL, 3 
.043 
.043 
.043 

.C4C 

.040 

.04C 
• C40 

.C40 

.C40 

.C40 
•. C:;9 

-A-

.218 

.218 

.21ti 

.2id 

.218 

.21d 
•. Zid 
.2lti 

.2 lC.l 

.21d 

.218 

.2id 

.218 

.218 

.218 

.218 

.218 

.218 

.2U! 
• .218 

.203 

.203 

.20.3 

.203 

.203 

.203 

.203 

.203 

.203 
.. 203 
.203 
• ~Uj 

-0-

.131 
.131 
.131 
.131 

.131 

.131 

.131 

.131 

.131 

.131 

.131 

.131 

.. 121 
.. 121 
.. 121 
.121 

.121 

.121 

.121 
• lL 1 

.121 
•. 121 
.121 
.121 

• 121 
.121 
• 121 
.121 

.121 

.121 

.121 

.131 

-R-

.000 
.000 
.000 
.000 

.ooe 

.000 

.000 

.GOO 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

c.oo 
0.00 
Co.oo 
0.00 
0.00 

PROC. 

a 
1 
2 
3 

4 
5 
6 
1 

8 
9 

10 
11 

12 
13 
14 
1? 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
2£1 
30 
31 

fETCH eXEC. 

NUOP NOOP 
NOO?' NOOP 
NODP NOUP 
NOOP NuOP 

NOOP 
NiJOP 
NOOP 
NOOP 

NOD? 
NOOP 
NOOP 
NOOP 

NOOP 
NOOP 
f\/UUP 
NUO? 

NOUP 
NUOP 
NOD? 
NOOP 

NOO? 
NUOP 
NOOP 
NUG? 

NUOP 
NOD? 
NOOP 
NOOP 

l'-IOOP 
NOG? 
NUUP 

SFX 

STO 
STO 
STO 
STO 

STO 
STO 
STO 
STU 

STO 
STO 
STO 
STO 

STO 
STO 
STO 
STU 

STO 
STO 
STO 
STO 

S10 
STO 
SIO 
STO 

STO 
STO 
STO 

NOD? 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••• •• 6 •••••• 3 

IIIIIlIII 111111 1111 IDDUDAAAAAAAAAAAAAAAAAAAACOOCCOOOOOUOEEEEYYY Y 
111111111 IIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOUE~EEYYYY 
111111111 1111111111 IDOUDAAAAAAAAAAAAAAAAAAAAOOOOOOOOUO OOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEEEEYYYY 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIDCOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOO0000000000 
EE~EYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOUOOUOOOO 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOoooooooroo 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOGOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAooon 
OOOGOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOtEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOCOOOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOUJOOOEEEEYYYY1IIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAA 
AAAAOOOCOOCOOOUOEEEEYYYYIIIIIII IIIII11IIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOJOOOEtEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOCCOOOOOOOOEEEEYYYYIIIIIIIIIIIIII1IIIIIOOODAAAAAAAA 
AAAAAAAAAAAAOOOOOUOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAA 
AAAAAAAAAAAAOCCCOOOOOOOOEEcEYYYYIIIIIIIIIIIII1IIIIIIDOODAAAAAAAA 
AAAAAAAAAAAAQOOOQOOUOOUOEtEEYYYYIIIIIIII1IIIIIIIIIIID0DDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOUOCCOUOOOE~EEYYYYIIIIIIIII!IIIIIIIIItOODD 
AAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIII1DOOO 
AAAAAAAAAAAAAAAAAAAAGOOOOOOOOUOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIII1III1110UOD 

IIIIODDDAAAAAAAAAAAAAAAAAAAAUOOCOOOOOOOOEEEEvYYYIIIIII1111111111 
IIIIODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIJII1111111111 
I IIIDDDOAAAAAAAAAAAAAAAAAAAAOOOOOUOOOOOUEEEEYYVYI II IIIIIIIIIIIII 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYYIIIIIIIIIII1~II! 

iIIIIIIIIIIIQO~OAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEE[EYYYYIIIlllll 

IIII!IIIIIIIOODOAAAAAAAAAAAAAAAAAAAAUUOOOOUO~UOUEEEEYYYYIIIIIII1 
IIIIIIIIIIIIDODOAAAAAAAAA~AAAAAAAAAAOUUUGOOOOOOOEEEEYYYYIIIIIII1 

IIIIIIIIIIIIuDDDAAAAAAAAAAAAAAAAAA~AOOOOOOOOOOOOEEEEYYYYIIIIIIII 

EXECUTION UNIT UTILllATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.PT. ADDI~Utl 
f-L.PT. MULTIPLY 
fL.PT.OIVl'lj!:: 
fX.PT. ADDIS!.'w 
F'x.PT. HP'ItDIV 



EXECUTIUN SIMULATOR INSTRUCTICN TRACE OUTPUT 

SYSTEM CLOCK TIME=00001344 RING PRIORITY={3,0,1,2) 

l=INSTRUCT. FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPEKAND FETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIO~ IN PROGRESS O=lNSTRUCTION DECODE 
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(STAGt TIME / TLTAL TIME) (INSTRUCTION) 

• .te2 
.261 
.2t.7 
.252 

.252 

.252 

.252 
c238 

.238 

.23b 

.238 

.23U 

.238 

.238 
, .23i! 
.223 

.22.3 

.223 

.223 

.223 

.223 

.223 

.223 

.223 

-0-

.C56 

.C53 

.(53 

.C5C 

.esc 

.050 

.csc 

.C47 

.C47 

.047 

.C47 

.C47 

.C47 
• Oli 7 
.C47 
'.044 

.044 

.044 

.C44 

.044 

.C44 

.044 

.044 

.C44 

.223 .• C41 
• .223 .u41 
.223 .0Ld 
.22J .041 

.223 

.223 
.. 223 
.312 

• (41 
.041 
.C41 
.(,]59 

-A-

.223 

.223 

.223 

.223 

.223 

.223 

.22J 

.223 

.223 

.223 

.223 

.223 

.223 

.223 

.223 

.223 

.223 

.223 
~223 
.223 

.20d 

.20U 

.LOti 

.20U 

.20b 

.20ti 

.208 

.208 

.208 

.20M 

.20U 
~223 

-0-

.133 

.13) 

.133 

.133 

.133 

.1..33 

.133 

.133 

.133 

.133 

.133 

.133 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

.125 

-R-

.000 

.000 

.COO 

.000 

.GOC 

.000 

.GOO 

.000 

.000 

.000 

.000 

.000 

.GOO 

.000 

.COO 

.000 

.000 

.000 

.000 

.000 

.000 

.uOQ 

.GOC 

.000 

.12: .coo 

.125 .000 

.125 .coc 

.125 .000 

.125 

.125 

.125 

.133 

.coo 

.000 

.000 

.000 

(AVERAGE) 

c.co 
c.CO 
0.00 
c.oo 
0.00 

PROC. 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
18 
19 

20 
21 
22 
23 

24 
25 
26 
21 

28 
29 
30 
31 

F ETCH EXEC. 

SFX SFX 
Sf X SFX 
SFX Sf-X 
Sf X Sf X 

SF X NOOP 
SFX NOOP 
SFX NOOP 
SFX NOOP 

SFX NGOP 
SF X NOOP 
SFX NOOP 
SFX NOOP 

SFX NOOP 
SF X NOOP 
SFX NOOP 
SFX NOOP 

Sf X NOOP 
SFX NODP 
SFX NOOP 
SF X I-JOU? 

SFX NqOP 
SFX NOD? 
SFX NOOP 
SFX NOOP 

SFX /\IUOP 
SFX NOOP 
SFX NOOP 
SF X NOUP 

SFX NUOP 
SFX NODP 
SF X NUllP 
BRA Sf X 

1 2 3 4 456 
0 ••••••• H ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
111111111 II IIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAoouonooooo OOEEEEYYYY 
111111111 II 11111111 IDDODAAAAAAAAAAAAAAAAAAAAOoooooonoo OOEEEEYYYY 

EEEEYYYYIIIIIIIIIIIIIIIIIIII0UDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYllIIIIIIIIIlIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOQOOOOOOOOUU 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEI:YYYYI 11 I I r 1 II 1 I I 1 I I I II! IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOtlO[J 

OUOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOO 
OUOOOCOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEiYYYllllIlllIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAoono 

AAAAOCOODOOCOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOUOOOOOUOOOOEEEtYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAACCOOOOOUOOCOEEEEYYYYIIIIIIIII IIrIIIIIIIIDODOAAAAAAAAAAAAA~AA 
AAAAOOOOOOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA~AAAAAAA 

AAAAAAAAAAAAOOOCOOUOOOOOEEEEYYYYIIIIIIIIIIIIIJIIIIIIDOODAAAAAAAA 
AAAAAAAAAAAAQGOOOOUOUOGOcEEEYYYYIIIIIIIIIIIII lIIIIIIODDDAAAA~AAA 
AAAAAAAAAAAAOOCCOOCOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIJOOODAAAAAAAA 
AAAAAAAAAAAAuOOCOOOOOOOUEE~EYYYYIIIIIIIIIIIIIIIIIIIIODonAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOCCCGLOOOOOfEEEYYYYIIIIIIIIIIIIIII11111DOOD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYII IIJIIIIIIIIIIlll!IODDO 
AAAAAAAAAAAAAAAAAAAAOOOOOGGOOOOOEEEEYYYYIIIII l1111111111IIIIDOOO 
AAAAAAAAAAAAAAAAAAAAOooooconOOOOEEEEYYYYIIlllllIlllll11111110000 

lIIIDODOAAAAAAAAAAAAAAAAAAAAOOOQOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIII 
I llIDOUDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYI II III IIIIIII!II 
I II IDDDDAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIiI1111111111 
IIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIllilIlIJlllilII 

III 1111 II II10DJDAAAAAAAAAAAAAAAAAAAAOOOOOOOCOOOOEEEEYY YYII1II III· 
IIIIYIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOOoooooonOOOEEEEYYYYIIIlllll 
III1IIIIIIIIOOUDAAAAAAAAADAAAAAAAAAAOOOOoocooonOEEEEYY~YIIIIIIIJ 

IIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOUOOOOEEEEYYYYIIIIIIII 

EXECUTIO~ UNIT UTILIl~TION. (OIGIT~ INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.FJ. ADU)SU8 
FL.PT. MULTlPLY 
FL.PT. DIVIUt 
FX.PT. AD[)IS~B 

FX.PT. MPYIOIV 



EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT 

SYSTEM CLOCK TIME=0000140a RING PRIO~ITY=(3,0,1,2) 

l=INSl'RUCT. fETCH R=EXECUTIGN UNIT Rt:~UEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=QPtkAND FETCH Y=EXtCUTICN UNIT KEUUEST ACCEPTED I=DIVISIO~ IN PROGRESS D=INSTRUCTION DECODE 
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(·STAGE lIME I TOTAL TIME) (II\STRUCTILJN) 

-1-

.28Lj 

.20e; 

.26'; 

.255 

.255 

.255 

.2;5 

.~41 

.241 

.241 

.241 

.241 

.241 
• 2 i t 1 

<.241 
.227 

• i27 
.:;'27 
.227 
.227 

.221 
.227 
.221 
.~27 

.221 

.227 

.227 

.. ;U.7 

.227 
• .I!21 
.2~7 

.312 

-0- -A-

• (56 
.C5j 
.C53 
.C51 

• C 5.1 
.C51 
.C51 
.048 

.C48 

.C48 
• C'I e 
.048 

.C48 
.04tl 
• C4 8 
.C45 

.(45 

.C45 

.C45 

.045 

.0't5 

.045 

.C4~ 

.045 

.(42 

.042 

.042 
.C42 

.C"t2 

• (;42 
.C42 
.C5~ 

.227 

.227 

.227 

.221 

.227 

.227 

.221 

.221 

.227 

.227 

.2.27 

.227 

.227 

.227 

.22 i 

.227 

.227 

.22.7 

.227 

.221 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.213 

.21j 

.22 -, 

-0-

.136 

.130 

.136 

.136 

.136 

.136 

.136 

.136 

.136 

.136 

.136 

.136 

.12.7 

.127 

.127 

.121 

.12.1 

.,127 

.127 

.121 

.127 

.127 

.127 

.121 

• 12·1 
.1~7 
.127 
.127 

.121 

.127 
.12 ·1 
.136 

-R-

.000 
.000 
.000 
.000 

.000 

.000 

.000 

.GOO 

.COO 

.00u 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.GOO 

.000 

.000 
• COJ 

.coc 

.000 

.(JOO 

.COO 

.000 

.000 

.COO 

.000 

( AVERAGt) 

c.co 
c.oo 
c..OO 
0.00 
0.00 

PROC • 

o 
1 
2 
3 

4 
5 
6 
1 

8 
9 
10 
11 

12 
13 
14 
15 

10 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 

fETCH EXEC. 

BRA 
BRA· 
BR A 
BRA 

BKA 
BKA 
BRA 
bi{A 

BRA 
tiKA 
BRA 
!jRA 

BRA 
BKA 
BRA 
8RA 

BRA 
BRA 
BKA 
BRA 

BRA 
8KA 
8K.A 
oRA 

BRA 
BRA 
131{ A 
;)1{ A 

BRA 
d9.A 
BRA 
ATX 

61{ A 
BRA 
BRA 
BRA 

SFX 
::>fX 
SFX 
SFX 

Sf-X 
SFX 
SFX 
SFX 

SFX 
SFX 
SFX 
SFX 

SFX 
SFX 
::>FX 
SF-X 

SF X 
SFX 
SFX 
SFX 

SFX 
SFX 
Sf X 
Sf-X 

SF-X 
Sf X 
SFX 
oRA 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOOOCOUOOOOnOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOUOOOOOUOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOUCEEEEYYYY 

EEEEYVYYIIIIIIIIIIIIIIIIIIIIDDDCAAAAAAAAAAAAAAAAAAAAOO0000000[00 
EEt:~YYtYIIIIIIIIIIIIIIIIIIIIDDUOAAAAAAAAAAAAAAAAAAAAOOououoanono 

EEE~YYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOO 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOooonoooooo 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOUOO 
OOOOOOOOEEE~YYYYIIIIIIIIIIIIIIlIIIl[DOODAAAAAAAAAAAAAAA~AAAAOnOO 

OOGOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEtYYYVIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAA~OCOO 

AAAACCOOOOOOOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAUOUOOOOOUUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAA 
AAAAOUOCOOOOUUOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAA 
AAAAOOooooooaOOOEEEEYYYYllIIIIIIIIllllIIIIIIODODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOCCOCOOOOUOEEEEYYYYIIIIIII llIllIIIIIIIIDOODAAAAAAAA 
AAAAAAAAAAAAOOOOOUOUOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAA 
AAAAAAAAAAAAOOCOOCOOOOOOEEcEYYYYI IIIIIIIIIIIIIIIIIIIOOODAAAAAAAA 
AAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYVIIIIIIIIIIIIIIIII11I0DOOAAAAAAAA 

AAA~AAAAAAAAAAAAAAAACCOOOOGOOOOOEEEEYYYYIIIIIIIII!IIIIII1!IIDODO 
AAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIDDDD 
AAAAAAAAAAAAAAAAAAAAOOCOCCCOOOOOEEEEYYYYIIIIIIIIIIIIII1111110006 
AAAAAAAAAAAAAAAAAAAAOOOOOGCOOOOC[EEEYYYYIIIIIIIIIIIIIl1111110000 

IIIIDDODAAAAAAAAAAAAAAAAAAAAOCOCOOOOUOOOEEEcYYYYIIIIII1111111111 
IIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOtJOEEEEYYYYIIIII11111111111 
III IOODOAAAAAAAAAAAAAAAAAAAAOOUGOOOOOOOGEEEEYYYYIIII{I 1111111111 
I III0DDOAAAAAAAAAAAAAAAAAAAAOOOOLJOOOOOOOEEEEYYYYIIIIII IIIIII1!11 

III1IIIIIIII0DJOAAAAAAAAAAAAAAAAAAAAooonOOCOOOOOEEEEYYYYIIIIIIII < 

IIIIJIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAoooonOUOUUOUEEEEYYYYIII1IIIl 
IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOGOOOGCOOOnCEEEEYYYYIIIIIIII 
IIIIIIIIIIIIDDDDAAAAAAAAAAAAA~AAAAAAOOOOOUOOOOOOEEEEYYYYIIIIIIII 

tXECUTILN UNIT UTILIlATION. (UIGITS INDICATE # UF INSTRUCTIONS IN UNIT) 

FL.FT. AcolSUB 
FL.PT. MULTIPLY 
FL.PT. DIVlut 
FX.PT. ACOls:.Jb 
fX.PT. MP'/IOIV 



EXECUTION SIMULATOR INSTRUCTION TRACt OUTPUT 

SYSTEM CLOCK TIME=00001472 RING PRIORITY=(3,O,l,2) 

!?lNSTRUCT. fETCH R=EXECUTION UNIT RE~UESl REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
U=OPEkANO FETCH Y=~XECUTICN UNIT REQUEST ACCEPTED ·/=OlVISION IN PROGRESS D=INSTRUCTION DECODE 
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(STAGE TIME J TCTAL TIME) (INSTRUCTION) 

-1- -c-
.2S~ .(57 
.271 .u54 
.271 .C54 
.258 .• C5l 

.25B 

.2!;i8 

.258 

.2414 

.. 2Lt4 

.244 

.244 
• 2l t:' 

.244 

.244 

.;'U.'i 

.2.;jC 

.. 23C 

.23(; 

.23<.. 

.~JC 

.23C 

.23C 
• 23C 
.23C 

.2~C 

~230 
.23C 
.23C 

.2)e 

.23(; 

.2jC 

.3J..2 

.C51 

.U~l 

.C51 
• (48 

.C4tl 
• C48 
.C48 
• (48 

• (48 
• C4tl 
• C"d~ 
.046 

.C46 

.046 

.046 

.C46 

.046 

.C46 

.046 

.046· 

.C43 

.043 

.043 
• C43 

.04] 
.043 
.C43 
• 0.~9 

-A-

.23C 

.230 

.23C 

.23C 

.23C 

.230 

.230 

.230 

.23<.; 

.230 

.23C 

.230 

.23C 

.230 
.L3.G 
• L3,u 

.230 

.230 

.230 

.230 

.211 

.217 

.217 

.217 

.217 

.217 

.217 

.217 

.211 
.217 
.217 
.23C 

-u-

.1313 
.138 
.138 
.138 

.138 

.138 

.138 

.1.38 

.13€ 

.138 

.138 

.138 

.13C 

.13C 

.,13C 

.13C 

.13G 

.13 C 

.130 

.l3C 

.13C 

.13C 

.13C 

.130 

.13C 

.13C 

.13C 

.13C 

.13C 

.13C 
• Lie 
.138. 

-K-

.000 
.000 
.000 
• 000 

.000 

.000 

.000 

.COO 

.coo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.GOO 

.000 

.000 

.000 

.coo 

.000 

.COO 

.000 

.000 

.000 

.000 

.000 

(AV lkAGE) I 

c.oa 
o.co 
0.00 
0.00 
0.00 

PRUC. 

a 
1 
2 
3 

4 
5 
b 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

2€ 
2CJ 
3C 
31 

FETCH EXEC. 

ATX 
ATX 
ATX 
ATX 

AIX 
ATX 
ATX 
ATX 

ATX 
AT X 
ATX 
ATX 

AT X 
ATX 
ATx 
ATX 

AT )( 
ATX 
AT X 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

AT X 
ATX 
ATX 

LUAD 

ATX 
ATX 
ATX 
ATX 

ljRA 
BRA 
tlKA 
BK.A 

IjRA 
BRA 
f3 RA 
BRA 

BRA 
t3RA 
BRA 
t3RA 

IjRA 
BRA 
bRA 
BRA 

BRA 
BRA 
BRA . 
6KA 

BKA 
IjRA 
BKA 
URA 

bRA 
BkA 
BRA 
ATX 

1 2 3 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
1IIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
1111111 11 1111 111111 IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OUtEEEYYYY 

EfEEY~YYIIIIIIIIIIIIIIIIIIIIDODDAAA\AAAAAAAAAAAAAAAAOOOOOOOUOOOO 
EEEEYYYYI 111111 I I I I III I I II I IODOOAAAAAAAAAA.4AAAAAAAAAOOOOOOOfJO[lOQ 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIlIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOOOCOCtEEEYYY~IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOO 

AAAACCOCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEEEYYYY·IIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAA 
AAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAA 
AAAAOOOOOOUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOOOCOGOOOOEEEEYYYYIIIIIIIII1IIIIIIIIIIODODAAAAAAAA 
AAAAAAAAAAAAOOOOOOOOUOOOEEEEYYYYIIIIIII IIIIIIIIIIIIIDDOOAAAAAAAA 
AAAAAAAAAAAAOOCGOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAA 
AAAAAAAAAAAAOOOOOCOCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOCCCOOOOOEEEEYYYYIIIIIIllliIIIIIIIIIIuonD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIll111111110000 
AAAAAAAAAAAAAAAAAAAAOOOOCOCUOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOCCOOOOOEEEEYYYYIIIIIIIIIIIIII1111110000 

IIIIOODOAAAAAAAAAAAAAAAAAAAAOUUOOOOOOOOOEEEEYYYYIIIIII1111111111 
I I!ID000AAAAAAAAAAAAAAAAAAAAOUOOOOOOOUOOEEEEYYYYI III II 1111111111 
I IIIOODOAAAAAAAAAAAAAAAAAAAAUOOGOCOOOOOOEEEEYYYYIIIliI IIIIII!!I! 
IIIIDDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIiIII 

1 IIIIIIIIIIIGOuOAAAAAAAAAftAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 
IIIII1IIIIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOUOOaOOOEEEEYYYYIIIIIIII 
IIIIIIfIIIIIOOUOAAAAAAAAAAAAAAAAAAAAOQOOnOGGOOOOEEEEYVVYIIIIIIII 
111111111 II IOODOAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOUEEEEYY YYIIIIIIIl 

EXECUTIO~ UNIT UTILIlATION. (VIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.FT. AoolSUB 
fL.PT. t-IULTIPLY 
FL.PT.O!VIOE 
fX.PT. ADOISuB 
f X • PT. t-l P Y I 0 I 'V 



EXtCUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=0000153b RING PRIORITV={3,Q,1,2) 

1=INSTMUCT~ FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=AODRESS GENERATION 
O=OPERANC F~TCH V=EXECUTICN UNIT KEQUEST ACCEPTED I=DIVISION IN PROGRESS D=INSTRUCTION OECODE 
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(5TA~E Tl~E I TCTAL TIME) (INSTRUCTION) 

-1-

.2St 

.273 

.273 

.20 C 

.2tC 

.2oC 

.2ee 

.247 

.247 

.241 

.:2.47 

.247 

.247 

.247 
.• 24 '1 
.23't 

• ~.(j4 
.Z3 t , 

.234 
.234 

.234 

.234 
.2.;4 
.:2.34 

.23lt 

.~34 

.234 

.:2.34 

.234 

.-'34 
0234 
.J12 

-,0-

.C57 

.054 

.C54 

.C52 

.(52 

.052 

.C52 

.C4S 

.C4S 

.049 

.C4C; 

.(;49 

.C49 

.C49 

'. C4S 
.C4e 

.C46 

.C46 

.046 

.C46 

• C46 
.046 
.046 
.C46 

.C44 

.044 

.G44 

.044 

.C44 

.C44 

.044 

.eS9 

-A-

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.234 

.221 

.:2.21 

.221 

.221 

.221 

.221 

.221 

.221 

• ~21 
• 2~.1 
.221 
.234 

-U-

.14C 
• 14e 
.l4e 
.l4C 

.l4C 

.l4e 

.14 C 

.l4C 

.14e 

.14e 

.14e 
.14e 

.132 

.132 

.132 

.132 

.132 

.132 

.132 

.132 

.1:?2 

.132 

.132 

.132 

• 132 
.132 
.132 
.132 

.132 

.132 

.1:32 
• l4 C 

-R-

.000 
.000 
.000 
.000 

.000 

.000 

.000 

.ooe 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.ooe 

.000 

.000' 

.000 

.000 

.000 

.000 

.000 

.000 

.OLO 

.000 

.000 

.ooc 

.000 

, A V t RAG'E ) 

c.oo 
o. C\.1 
0.00 
c.oo 
0.00 

PkOC. 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
21 

28 
2<:; 
30 
31 

FeTCH E:XEC. 

LOA!; LOAD 
LOAD' LOAD 
LOAD LOAD 
LOAD LOAD 

LOAD 
LOAD 
LOAD 
LOAU 

LOAD 
LOAU 
LOAD 
LOAD 

LeAO 
LOAD 
LOAD 
LOAD 

LOAD 
LOAD 
LOAD 
LOAD 

LOAU 
LOAD 
LOAD 
LOAD 

LOAD 
LOAD 
LOAl) 
LOAD 

LOAD 
LUAU 
LOAU 
FAOU 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

AT X, 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 
ATX 

ATX 
ATX 
ATX 

LOAD 

1 234 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

11IIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVYVV 
IIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYV 
IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYVYY 
IIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAonooooooooOOEEEEYYVY 

EfEEYYVYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYVYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOoooooooon 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOCOU 
EEEEVVYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOUOUOOOfJOO 

OGOCOCOCEEEEYYVYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAi\AAAAAAAOO(JO 
OOOOOOOOEEEEYYYVIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOO 
OCOCOCOOEEEEYYYYIIIIIIIIIIIIIII IIIIIDDDDAAAAAAAAAAAAAAAAAAAAOCUO 
OOOOOOOOE~~tYYYY1IIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAUDOO 

AAAACOOOOOOOOOUOEEEEYYYVIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOCOOOGOOGOEEEEYYYVIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAA 
AAAACCOCUOOCOOOOEEEEVVYYI II I I II I I III I 1 I II I I IDDDDAAAAAAAAAA.6.AAAAA 
AAAAOOGOUOOOOOOOEEEEVVYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAUOCCOCOOOUOGEEEEVYVVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAlJOCOOOOOOOOOEEEEYYYYI I IIIlll! I I 1 I I 1 I I II IDUODAAAI\AAAA 
AAAAAAAAAAAAOOGOOOOOOOOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAA 
AAAAAAA~AAAAOOOOOCUOOOOUtEEEYYYYIIIrIIIIlllllllIIIIIDDOOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOCOoocooorOOEEEEVYYYIIIIIIIII!IIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOUOOOOOOOEEEEYVYVIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOGOOOCCOOOOOEEEEYYYVIIIIIIIII1IIIIIIIIIIDOVf) 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYVVVIIIIIIIIIIIIIIIIIIIIDDDD 

IIIIODDDAAAAAAAAAAAAAAAAAAAACOOCOCOOOOUOEEEEYVYVIIIIIIIIIIIIIIII 
I IIIDDDCAAAAAAAAAAAAAAAAAAAAOOODOOUOOOGOEEEEYYYVI III II 1111111111 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOCOCOOOOOCOOEEEEYYYYI 1111 I 1111111111 
IIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEVYVYIIIIIIIIIIYI!l!! 

llllIIIIIIIIDD~DAAAAAAAAAAAAAAAAAAAAOOOOOCCGOOOOEcEEYVVVIIIIIIII' 

I I I I II I I I I IIlJODOAAAI-\AAAAAAAAAAAAJ\AAAUOOOU(!OOOOlJOEEEE '{YYY 1 II I III I 
IIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAO(OOCCCOoonOEEEEYVYYIIIIIIII 
11111 1111 II IJOUDAAAAAAAAAAAAAAAAAAAAUOOOOOOOOOOOEEEEYY YYI IIIIIII 

EXECUTICh UNIT UTILILATION. (DIGITS INDICATE # U~ INSTRUCTIONS IN UNIT) 

fL.Pl. AIJU)SUI3 
FL.PT. MLJLllPLY 
fl..PT. UIVIDI:: 
FX.PT. AOOI Sljl1 
fX.PT. MP'IIDIV 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00001600 RING PRIORITY=(3,0,1,2) 

I=INSTRUCT. FETCH R=EXECUTICN UNIT KEQUEST REJECTEO E=EXECUTIQN UNIT REQUEST A=ADDRESS GENERATION 
O=CPERANO FETCH Y=EXECUTI(N UNIT KEQUEST ACCEPTED I=DIVISICN IN PROGRESS O=INSTRUCTION DECODE 

PAGE 25 

(STAGE lI~E I TLIAL TIME) (INSIKLCTION) 

-1-

.2tii 

.275 

.275 

.262 

.2.02 

.262 

.262 

.25C 

.25C 

.250 

.25C 

.250 

.25G 

.~50 

.25G 

.237 

.231 

.2'Y1 

.'-:.n 

.237 

.231 

.2.3 " 
• .237 
.23 " 

.4:31 

.237 

.231 

.237 

.237 

.~.3 7 

.. 23 ] 
, .312 

-c- -A-

.(57 .237 

.(55 .2.37 

.C55 .2.37 

.052 .237 

.(52 

.052 

.C5~ 

.05C 

.esc 

.050 

.C5C 

.05C 

.05C 

.050 

.csc 
• G/i 7 

.C47 
• Olt 7 
.(47 
.C47 

.C47 

.047 
~C47 
.O~7 

.• C45 
'.045 
.(045 
.0045 

.237 

.237 
• L3 7 
.237 

.[.:;7 

.2'37 

.237 

.237 

.237 

.237 

.237 

.237 

.237 

.237 

.237 

.237 

.225 

.22~ 

.225 

.225 

.;U5 

.22S 
.225 
.225 

.045 .225 
• Co4 S .225 
.Co45 .22, 
.C6C .,-37 

-0- -K-

.142 .coc 

.142 .031 

.142 .037 
.1042 .coc 

.142 

.142 

.. 1~2 

.142 

.142 

.142 

.142 

.142 

.135 

.135 

.135 

.135 

.135 

.1'35 

.13; 

.135 

.135 

.135 

.135 

.135 

.135 
.135 
.13: 
• L~5 

.ceo 

.000 

.OOG 

.000 

.COO 

.000 

.000 

.000 

.coo 

.000 

.cee 

.coo 

.ceo 

.000 

.coc 

.000 

.coo 

.coo 

.coc 

.000 

.coo 

.000 

.coo 
• C00 

.135 .coo 

.135 .000 

.135 .COC 

.14L.OOO 

tAVtRAGt) 

0.50 
O.DO 
0.00 
L.OO 
u.lJO 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
Ie 
11 

12 
13 
14 
15 

16 
17 
18 
19 

~o 

21 
22 
23 

24 
25 
26 
21 

211 
29 
3C 
31 

fETCH EXEC. 

FADe FADe 
F ADD' FAD!) 
FAOD FADD 
FADe FADD 

FADD 
FAOU 
FADU 
FAiJO 

FADD 
FADO 
FAUI) 
fALlO 

FADO 
FADD 
FADe 
fADD 

fADD 
FAD!) 
FAD!) 
FAIJO 

LOAD 
LOAD 
LUAD 
LOAD 

LOAD 
LOAD 
LOAD 
LUAD 

LOAD 
LOAD 
LOAD 
LOAD 

LUAD 
LOAD 
LOAD 
LOAD 

fADD LOAD 
FAUULOAD 
FADG LOAD 
FADD LOAD 

FADD 
FAUIJ 
FADU 
fADD 

FADIJ 
FADD 
f~IJD 

FMPY 

LOAD 
LOAD 
LOAIJ 
LOAU 

LOAD 
LOAD 
LOAD 
FADD 

1 2 3 4 456 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••• •• & •••••• 3 

IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEfEEYYVY 
IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOCCOOOOOEEEERRRR 
IIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEERRRR 
IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYY 

EEEEYYYVIIIIIIIII[IIIIIIIIIIODDCAAAAAAAAAAAAAAAAAA~AOOOOOCOOO(JOO 
EEEEVYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOUOOO 
EEEEYYYYILIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAAOOOOOGOOOCOO 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOUOO 
OOUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAA~AAAAAAAAAAAAAAAAonoo 

OGCCOCOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOOAAAAAAAAAAAAAAAAAAAAooon 
OOOOOOOOEEEEYYYVIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAUOOO 

AAAAOOOOOOOOOOOOEEEEYYYYlllllllllIlllIltIIIIDODDAAAAAA~AAAAAAAAA 
AAAAOODOOOOOODOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 
AAAAOGOCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOUCOOOOUOOOOEEEEYYYYI IIIIIIIIIIIIIIIIII!ODDDAAAAAAAA 
AAAAAAAAAAAAOOOOGGOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODDAAAAAAAA 
AAAAAAAAAAAAUOOGOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOlJDAAAAAAAA 
AAAAAAAAAAAAOGOOOOOOOOOOEEEEYYYVIIIIIIIIIIIIIIIIIIIIODaOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 1!IIIIII1111000D 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYVYIIIIIIIII)IIII1111110DOD 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYVYIIIIIIIII1IIIlIIIIIIOD~D 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOCOOEEEEYYVYIIIIIIIIIIIIII1111110000 

III LOCCDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYI II III 1111111111 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOOO[J000[100JOEEEEYYYYIIIIIIiIII1111l1 
lIIlOCOCAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIII!1IIIIII!!!I 
IIIIODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEE[YYYYIIIIIIIIIIII~III 

IlIIIIIIIIIIOO~DAAAAAAAAAAAAAAAAAAAAOCOOOOOOUOOOEEEEYYYYIIIIIIII' 

1111 11111 IIIUDOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEfY YYIIIIIIII 
IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOoooooonOOOEEEEYVYYIIIIIIII 
I 1111 1111 IIIDDOOAAAAAAAAAAAAAAAAAAAAoooooaOOOOOOEEEEYYYYIIIIIIII 

EXECUTICN UNIT UTILIZATION. {DIGITS (NOICATE # OF INSTKULTIONS IN UNIT) 

fL.PT. AlJolSUU 111111!1~3333333 

FL.PT. MULT1PlY 
FL.PT. DIVIUi:: 
F X • Pl. AD U I !) IJ U 
fX.PT~ HP'fIUlv 



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT PAGE 26 

SYSTEM CLOCK TIME=00001664 RING PRIORITY=(3,0,1,Z) 

l=INSTRUCl. FETCH k=EXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
U=OPERANO FETCH Y=~XECUTICN UNIT REQUfST ACCEPTED /=DIVISION IN PKOGRESS D=INSTRUCTION DECODE 

(STA~E lIME I TCT~l TIME) 

.21:8 

.264 

.264 

.264 

.264 

.252 

.252 
.252 

-D-

.(51 

.052 

.(52 

.C52 

.C52 
.050 
.C?C 
.C50 

-A-

.24C 

.228 

.228 

.L4e 

.24C 

.228 

.228 

.24(, 

-0-

.144 

.137 

.137 

.144 

.144 
• 137 
.137 
.144 

-R-

.036 

.036 

.036 

.000 

.000 

.036 

.036 

.000 

.252 .C50 .240 .144 .COC 
.24(;' .048 .228 .137 .030 
.24e .e48 .228 .137 .C36 
.252 .050 .240 .144 .000 

.252 .050 

.240 .e4S 
'.24e .• 048 
.24C .(48 

.24C .C46 

.228 .04~ 

.22tJ .C45 

.2oiC .C48 

.240 

.22b 

.228 

.240 

.24(, 

.228 

.228 

.24.0 

.137 

.137 

.137 

.131 

.137 

.131 

.137 

.131 

.24C 

.228 

.228 

.24C 

.048 .22~ .137 

.045· .228 .1;;7 

.045 .228 •. 137 

.e48 .228 .137 

.24C 

.220 

.228 

.24G 

.24C 

.;24(, 

.228 

.312 

.C4~ 

.045 

.C45 

.C4~ 

.C45 

.045 

.045 

.u6C 

.228 

.L28 

.228 

.22t3 

.228 

.228 

.22/j 

.240 

.137 

.137 
• 13] 
.137 

.137 

.137 

.131 

.144 

.ceo 

.036 

.036 

.000 

.coo 

.036 

.036 

.000 

.coo 

.036 

.C36 

.000 

.000 

.036 
.0::3(;: 
.coo 

.COC 

.000 

.036 

.000 

(AV [R~G.E) 

lL.50 
0.37 
c.oa 
c.oo 
c.oo 

PROC. 

a 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

2C 
21 
22 
23 

24 
25 
26 
27 

2{l 
29 
30 
31 

(INSTkUCTION) 

FETCH EXEC. 

fMPY FMPY 
FADD 
FADO 

fMPY FMPY 

FMPY FAUO 
FADD 
FADD 

FMPY FADD 

FMPY FADe 
FADD 
FADD 

fMPY FADD 

FMPY FADD 
FADD 
fADD 

FMPY FADD 

FMPV FADD 
fADD 
FADD 

FMPY fADD 

FMPY FADD 
FADD 
FADO 

FMP Y FADD 

fMPY 

FMtJY 

F tiP Y 
FMP '{ 

STO 

fADO 
FADD 
FADO 
FAOU 

FADD 
t-ADU 
FADD 
Ff'I',PY 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

111111111 II 1111 1111 IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOCOOOO OOEEEEKKRR 
kRRKKRRkRRRkkRKK~RRRRRRRkRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYY 

RRRRRRRRkRRRRRRRRRkRRRkRRR~RRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYY 

111111111 1111 11111 I IUDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEERRRRRRRRRRRRRRRRRRRRRRRRRkRRRRRRRRRRRRRRRRRRRRRRRRRRPRRRRRkK 
EEEERKRRRRRRRRRRRkRRRRRRkRkRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOooooooonoo 

OCOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAA800U 
OUOOOOOOEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
UCOOOUOOEEEERRRRRRRRRRRRRRRRRFRRRRRRRkRRRRRRRRRRRRRRRRkRRRRRRRRR 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOUODAAAAAAAAAAAAAAAAAAAAnooo 

AAAACCOCUCOCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOUOOOEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRR~RRRRRRRRRRR~RRR 

AAAAOOOOUOOGOOCGEEEERRRRRRRRRkRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
AAAAOOOOOOOOOOUOEEEEYYYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOUUCOOOOOOUUEEEEYYYYIIIIIIIIIIIIIIIIIIIIUOODAAAAAAAA 
AAAAAAAAAAAAOOCOOOOCOOOOEEEERRkRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
AAAAAAAAAAAAOOGCOOOOOOOOEEEERPRRRRRRRRRRRRRRRRRRRRRRRRRR~RRRRRRR 
AAAAAAAAAAAAUOCCOOUDOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOOAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOCOUCCCOOOOOEEEEYYYYIIIIIIIII!IIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEEEERRRRRRRkRRRRRkRRRRRRRRRRRRPR 
AAAAAAAAAAAAAAAAAAAAOCOGOOOCOOOOEEEERRRRRRRR~RRRRRRRRRRKRRRKRR~R 

AAAAAAAAAAAAAAAAAAAAOGOOOOCnOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDO 

IIIIDODGAAAAAAAAAAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIIIIIII!II 
lI!IDDUDAAAAAAAAAAAAAAAAAAAAoooooaOOOOOOEEEERRRRRRRRRRRRRRRRRRRR 
IIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEERRRRRRRRRRR~RRRRRRRR 

llIIOOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEE~YYYYIIIIIl111111:111 

IIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOOEEEEYYYYIIJIIIII' 
IIIIJIIIIIIIOOUOAAAAAAAAAAAAAAAAAAAAOOOUOOOOQOOOEEEEYYYYIIIIIIIl 
1111 11111 IIIDUODAAAAAAAAAAAAAAAAAAAAOUOOOOCOOOGOEEEERR ~RRRRRRRRR 
IIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 

EXECUTIO~ UNIT UTILIlATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.FT. ADDISUH 55555555177777719949Y999BBBBBBSBODOODDDDFFFFFFFFGGGGGGGGGGGGGGGG 
FL.PY. MULTIPLY 1111111!22222222 
Fl.PT. CIVIUt 
FX.PT. AL:DIS~B 
F)(.f-ll. MP'/IDIV 



EXECUTION SIMULATOR INSTRUCTION TRACE UUTPUT 

SYSTEM CLOCK TIME=00001728 RING PRIORITY=(3,O,1,2) 

l=INSTRUCT. fETCH R=EXECUTIUN UNIT REWUcST REJECTED E=EXECUTION UNIT REQUEST A=AOQKESS GENERATION 
O=~PEKAND FETCH Y=EXECUTICN UNIT REWUEST ACCEPTED I=DIVISION IN PROGRESS D=INSTRUCTION DECODE 

PAGE 27 

(STAGE Tl~E I ICTAL TIMEJ (INSTHUCTION) 

-1-

• 277 
.266 
.26(;; 
.266 

.2?4 
• 2 !:I 4 
.254 
.254 

.243 

.243 

.243 

.2?4 

.. 243 

.243 

.~43 

.243 

.2.:31 

.231 

.4::31 

.243 

.2jl 

.231 

.231 

.24.3 

.231 

.231 

.231 

.243 

.243 

.£31 

.2 .. ::d. 

.312 

-0-

.C55 

.OS3 

.C53 

.O~3 

.esc 

.G50 

.esc 

.e5C 

.(48 

.C4(3 

.(48 

.c,c 

.C48 

.(48 
• (,48 
.C48 

.C46 

.046 

.046 

.C4tl 

.C46 

.046 
.046 
.C48 

.·(46 

.043 
.043 
.C46 

.C46 

.046 

.C43 

.CoC 

-A-

.23.1 

.231 

.231 

.L43 

.231 

.23.1 

.231 

.243 

.231 

.23.1 

.231 

.243 

.231 

.231 

.231 

.243 

.23l 

.2.:H 

.231 

.243 

.231 

.219 

.219 

.231 

-0-

.13H 

.138 

.138 

.145 

.138 

.138 
• Lid 
.145 

.138 

.138 

.138 

.145 

.138 

.131 

.131 

.138 

.138 

.131 

.131 

.138 

.13d 

.131 
• 131 
.13 e 

.231 .138 

.219 .131 

.21S .131 

.231 .138 

.231 .138 

.231 .LH3 

.21S .131 

.243 .145 

-R-

.034 

.069 

.C69 

.uoo 

.C34 

.034 

.C34 

.000 

.C34 

.034 

.(,;34 

.000 

.034 

.u34 

.034 

.coo 

.034 

.034 

.(JJ4 

.000 

.034 

.034 

.034 

.000 

.C34 

.034 

.034 

.ooe 

.coo 

.034 

.034 

.coe 

(AVERAGE) 

15.50 
6.12 
0.00 
c.oo 
G.OO 

PROC. 

o 
1 
2 
3 

4 
5 
C 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

2<3 
29 
':;0 
31 

FETCH EXEC • 

FMPY 
Ft'1PY 

STC 

fMPY 
FMPY 

STO 

FMP Y 
FMPY 

STU 

FMPY 
FMPY 

STC 

FMPY 
Ft'.PY 

STO 

FMP,( 
FI'1PY 
FMPY 
sro 

FMPY 
FADD 
FADO 
FMPY 

FMPY 
fADD 
FADO 
Ft>lPY 

FMPY 
fAOD 
FAOO 
FMPY 

FMPY 
FADD 
FADO 
FMPY 

FMPY 
FMP YFAUO 
FMPY FADO 

STU FMPY 

FrAPY 
FMP Y FADO 
FMPY FAOO 

S10 FMPY 

STC FMPY 
Ft~PY 

FMPY FADO 
NuuP STO 

1 2 3 4 4 5 6 

0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

RRRRRHRRRRRRRRRRRRRRRKRRRRRRRRRRRHRRRRRRRRRRRRRRRRRRHRRREEEEYYYY 
IIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAonooooooooOOEEEERRRR 
IIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAAAAAAOOCOGOOOOOOOEfEERRRR 
IIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAACOCUOCOOOOOOEEEEYYYY 

EEEERRRkRRRRRRRRHRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRKRRRRRRR 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOooooooocoo 
EEEEYYYYIIIIIIIIIJIIIIIIIIIIDUOOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OCOCOCOCEEE[RRRRRRRRRRRRRRRRRkRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
~RRRRRRREEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOUO 

RRRRI{RRREEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIII IIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAUDOCDOOOOOCCEEEERRRRRRRRRRRRRRRRRRRRRRRHRRRRRRRRRRRRRRRRRRRR 
RRRRRRRRRRRRRkRREEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
RRRRRRRRRRRRRRRREEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAA 
AAAACOOOOOOGOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOUCOOGCOOOOEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR 
RRRRRRRRRRRRRKRRRRRRRRRREEEEYYYY I I I I II I I I II I I I I I I I I I [)I)QDAAAAA:~AA 
KRRRKKRRkKfU<.({({RR({RKRRRRREEEEYYYY 1 I I I I I I I I I I I I I I I I I I IOtlOOAl\l\AAI\AA 
AAAAAAAAAAAAOOCOUOOOOOOOEEFEyyyyrIIIIIIIIIIIIIIIIIIIOOODAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEERRRRKRRRRKRRRRRRRRRRRRRR~RRR 

RRRRKRRRRRRRKRRRRRRRRRRRRRRRRRRREEEEYYYYIIIIIIIIIII!IIIIIIIIDDDD 
RRRRRRRRKRRKKRRHRKRRRKRRRRRRRRRREEEEYYYYIIIIIIIIIIIIIIIIIIIIDDOO 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDD 

IIIIDCDDAAAAAAAAAAAAAAAAAAAAOOOGOOOOOOOOEEEERRRRRRR~RRRRRRKRRRRR 

RRRRRRRRRRRRRRRRRHRRRRRRRRRRKRRRRRRRRRRREEEEYYYYIII!IIIIIIIIIIII 
RRRRRRRKRRRRKRRRRKRRkRRRRRRRRRRRRRRRRRRREEEEYYYYlllllIIIIIIIIIII 
IIIIOOUOAAAAAAAAAAAAAAAAAAAAOCCOOOOOOOOOEEEEYYYYIIIIIIIIIIIIilII 

IIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOUOOOOOQOOUEEEEYYYYIIJIIIII' 
IIIIJIIIIIIIUDDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEERRRRRKRRRkRR 
RRRRRRRRRRRRKRRRRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRR~EEEEYYYYIIIIIIIJ 
lIIIIllIIIIlDODDAAAAAAAAAAAAAAAAAAAAOOOUOOOOOOOOEEEEYYYYlllIIIII 

EXECUTIO~ UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT} 

FL.FT. AUOISU8 
FL.PT. MULTIPLY 
fL.Pl. OIVIDE:. 
fX.PT. ADOlsue 
Fx.pr. MPvlulv 

GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGCGGGGGGGGGGGGGGGGFFfFFFFFOODDODOO 
3333333344444444~5555~5566666666777777778a88388e8Aa8d88888838888 



EXECUTION SIMULATOR INSTRUCTION TRACE OUT~UT PAGE 28 

SYSTEM CLUCK TIME:OOOOI792 RING PRIORITV=(O,l,2,3) 

l=INSTRUCl. fETCH R=EXECuTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
O=OPERANO FETCH Y=EX~CUTICN UNIT REUUEST ACCEPTED /=OIVISIUN IN PROGRESS D=INSTRUCTION DECODE 

(STAGE Tl~E I ICTAL TIME) 

-l~ 

.27') 

.2~6 

.~56 

.207 

.2~t 

.245 

.24~ 
• .:.:: 56 

-0-

.C55 

.051 

.051 

.C53 

.051 

.C4'i 

.C4<; 

.U 51 

-A-

.234 

.223 

.223 

.245 

.2:H 

.223 

.223 

.241;) 

.245 .C4<; .~34 

.234 .046 .223 

.2:J4 .C4t .223 

.2';)b .0;1 .245 

.24:> 

.234 
, .234 
.245 

.234 

.223 

.223 

.245 

.234 

.223 

.~23 

.245 

.~34 

.223 

.223 

.245 

.2iJ5 

.234 
o~23 

.312 

• C4<; 
.046 
.(46 
• C49 

.046 

.C44 

.044 

.C4S 

• CA6 
.044 
.044 
.C4S 

.(44 

.04't 

.044 
• C46 

.. C46 

.G44 

.044 

.C6C 

.. 234 

.2~d 

.223 

.245 

.234 

.223 

.223 

.245 

.223 

.223 

.223 

.234 

.223 

.223 
.22.3 
.2JIf 

.234 

.223 

.223 

.24';) 

-0-

.14C 

.133 

.133 

.147 

.14C 

.133 

.133 

.147 

-R-

.033 

.. 066 

.100 

.000 

.C33 

.066 

.066 

.OuO 

.14C .• 033 

.L:U .006 

.133 .G66 

.147 .000 

.133 

.lj3 

.133 

.14C 

.133 

.133 

.133 

.14C 

.133 

.133 

.133 

.14 C 

.133 

.LB 

.133 

.llte 

.14( 

.133 

.133 
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EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME:00001856 RING PRIORITV=(0,1,2,3) 

(=INSTkUCT. FETCH R~EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADORESS GENERATION 
O=DPERAND FETCH V=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGR~SS D=INSTRUCTION DECODE 
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EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00001920 RING PRIORITY=(0,1,2,3) 

l=INSlRUCT. FETCH R=EXECUTIGN UNIT REQUEST REJECTEU E=EXECUTION UNIT REQUEST A=ADURESS GENERATION 
C=OPEkAND FETCH Y=tXECUTICN UN~T REQUEST ACCEPTED /=OIVISION IN PRUGRESS O=INSTRUCTION DECODE 
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EXECUTION SIMULATCR INSIRUCTICN TRACE OUTPUT PAGE 31 

SYSTEM CLOCK TIME=00001984 RING PRIORITV=(O,1,2,3) 

I=lNSTkUCT. fETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTI0N UNIT REQUEST A=ADORESS GENERATION 
U=OPERANO fETCH Y=EXECUTICN UNIT REQUEST ACCEPTED /=OIVISION IN PROGRESS D=INSTRUCTI0N OECODE 
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OOOOOCOOEEEEYVVYIIIIIIlIlllIIIIl111lDODDAAAAAAAAAAAAAAAAAAAAGOOO 
OOOOOOOUEEEtYYYVIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAAAAAAAAAAAAAA(Joon 
OOOGOOOGEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOGEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOUOO 

AAAAOOO[OOGOOOOGEEEEVYYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAA/\AA 
AAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOCOOOOOOOOCOEEEEYYYVIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOUuUO~E[EYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAUOOCOOOOOOOOEEEEVYYVIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAAULlOOOUOOOOOOEEEEYVYYIIIII IIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOGOGOOOOUOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOOOOOOOUUOOEEEEYVYYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAA 

AAAAAAAAA~AAAAAAAAAAOOOOCOOOOOOOEEEEYYVYIIIIIIIIIIIIIIIIIIIIDDDD 

AAAAAAAAAAAAAAAAAAAAOOOO(JOOOOOOOEEEEYYYYIIIIIIIIIIIIII1IIIII0DOO 
AAAAAAAAAAAAAAAAAAAAUOCOCCCOOOOOEEEEYYVY1II1IIIIIIIII1111111DOOO 
AAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYVYYIIIIIII1IIIIIIIIII1100DO 

III I ODDDAAAAAAAAAAAAAAAA,AAAAOGOCUCOOOOUOEE EEYYYY I I I I II I I II I [I I I I 
IIIIODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIII 
IIIIDDDUAAAAAAAAAAAAAAAAAAAAOOOCOOOOUOOOEEEEYYYYIlllil1111111111 
IIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOUOOOOOOEEEEYYYYIIIIII1111111111 

111111111 I I IODJDAAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYY VVIIJIIIII 
IIIILIIIIII10DDDAAAAAAAAAAAAAAAAAAAAGUOCOOOODOOOEEEEYYVYIIIIIIII 
IIIIIIIIIIIIDDUOAAAAAAAAAAAAAAAAAAAAUCOOOOCCOOOGEEEEYY~YIIIIIIII 

IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYVII!IIIII 

EXECUTICN UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

fL.Fl. AODISUB 
FL.PT. MULTIPLV 
FL.PT. DIVIDE 
f-X.PT. AiJO\SJi3 
rX.PT. MPYI0IV 

11111li 122222222 
5555555544444444333333332222222211111111 



E~ECUTI0N SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00002048 RING PRIORITY=(0,1,2,3) 

l~lNSTKUCT. FETCH R=EXECUTION UNIT REWUEST REJECTED E=EXECUTION UNIT REQUEST A=AOORESS GENERATION 
O=OPtKANC fETCH Y=EXECUTICN UNIT RE~UEST ACCEPTED I=DIVISIGN IN PROGRESS D=INSTRUCTION DECODE 

PAGE 32 

(STAGE lIME I ICTAL TIME] (If\STRUCTICN) 

-1-

.283 

.26.3 

.253 

.~73 

.~t3 

.25:1 

.2ij4 

.263 

.2!:l3 

.244 

.2jij 

.263 

.253 

.244 
1. 2j4 
.2,3 

.244 

.2J4 

.224 
• .(:~3 

.24'1 

.234 

.224 

.253 

-D-

.056 

.C~2 

.esc 

.054 

• (52 
.050 
• C4 E 
.052 

.e5C 

.048 

.C46 

.C52 

.e5C 

.048 

.046 

.e50 

.C48 

.046 

.044 

.e50 

.04'8 

.046 

.C44 

.050 

.2 L14 .C46 

.2j4 .044 

.L2' • • C42 

.2~3 .(48 

.253 .(4tl 

.244 .046 

.2'::'.. .• C44 

.312 .C60 

-A-

.244 

.234 

.224 

.253 

.244 

.234 

.224 

.253 

.244 

.234 

.224 

.253 

.244 

.234 

.224 

.253 

.244 

.234 

.224 

.2?3 

.t:J4 

.224 

.214 

.244 

.23'1 

.224 

.214 

.244 

.244 

.234 
• ..::24 
• ~53 

-0-

.146 

.14 C 

.134 

.152 

.146 

.14( 

.134 

.152 

.146 

.14C 

.13't 

.152 

.14C 

.134 

.128 

.146 

.14e 

.134 

.12tl 

.146 

.14 C 

.134 

.128 

.146 

.14 C 

.134 

.128 

.146 

.146 

.14e 

.1.J4 

.1~2 

-1{-

.02':1 

.058 

.081 

.000 

.02<; 

.058 

.087 

.000 

.029 

.058 

.V87 

.000 

.ez':l 

.058 

.C87 

.000 

.029 

.058 

.087 

.000 

.029 

.058 

.087 

.000 

.C29 

.058 

.Cdl 

.GOO 

.ooc 

.02'1 

.058 
• 000 . 

(AV [RAGE) 

t..12 
c.oo 
c.oo 
(;.CO 
(;.co 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
1~ 
15 

16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
21 

2-8 
29 
30 
31 

F ETCH EXEC. 

FIlDD 
LOAU 
NOOP 

STO 

FpDD 
LOAtJ 
NOUP 

STO 

FADD 
LOAD 
NOUP 

ST 0 

FADO 
LOAD 
NOOP 

Sl G 

FADe 
LOAD 
NOUP 

STU 

FACD 
LOAu 
NOOP 

STO 

LOAD 
NOOP 
NOOP 
FAOU 

LOAO 
NOOP 
!'lOOP 
FADO 

LOAD 
NuuP 
NOOP 
FADU 

LOAD 
NOOP 
NOUP 
fADO 

FADD LOAD 
LOAONOOP 
NCOP NOOP 

STO FADD 

FADO 
LOAU 
I\UO P 

STO 

ST C 
FAIJD 
LOAD 
LOAD 

LOAD 
NOOP 
NODP 
FADO 

fADO 
LUAU 
hlOUP 

STO 

1 2 3 4 4 5 6 
O ••••••• b ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIII1IIIIllllII1IlODDDAAAAAAAAAAAAAAAAAAAAOOOOOCOOOOOOEEEEYYYY 
111111111 1111 II III I IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 
llIIIIlllIll1IlIIIIIuDDDAAAAAAAAAAAAAAAAAAAAOOooooooaoOOEEEEYYYY 
111111111111111 1111 IDDODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOO OOEEEEYYYY 

EEEEYYYYIIIIII 1111 1111 11111 IOOOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOO 
EEEEYYYYIII1IIII1111lIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAca0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDODOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDOGDAAAAAAAAAAAAAAAAAAAAOOouoouooouo 

OOOOOOOCEEEEVYYYIIIIIIIIIIIIIIIllll!DODDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAO(lOO 
OOOOUGOOEfEEYYYYIIIIII1IIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOlJO 
OUOGOUOGEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAA~AAAAAAAAAAAAAAOCOO 

AAAAOOOCOOOOOOOOEEEEYYYYIIIIIII1IIIIIIIIIIIIODDOAAAAAAAAAAAAAAAA 
AAAAOUOOOOOOOOOOEEEEYYYYIIIIIIIIIIII1IIIIIIIDODDAAAAAAAAAAAAAAAA 
AAAAOOOOOOUCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIII0DODAAAAAAAAAAAAAAAA 
AAAAOOOGOOOOOOOOEEEEYYYYII1IIIIIIIIIIIIIIIIIODODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAACOOCOOOOOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAAJOOOOOOOOOOUEEEEYYYYIIIII IIIIIIIIIIIIIIIDODOAAAAAAAA 
AAAAAAAAAAAAOOOGOOOOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODODAAAAAAAA 
AAAAAAAAAAAA~OOCOOOOOOOOEEEEYYYYIIIJIIIIIIIIIIIIIIIIDODDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOOCOGOOOOOEE~EYYYYIIIIIIIIIIIIIIIII111000D 

AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDD 
AAAAAAAAAAAAAAAAAAAACCOCCCCOOOOOEEEEYYYYIIIIl1lll1III1IIIIIIODJD 
AAAAAAAAAAAAAAAAAAAAOOOOOOCOOOOOEEEEYYYYIIIIIIIIIIIIIIIII1IIDDDD 

I IIIDODCAAAAAAAAAAAAAAAAAAAAooooooaOOOOOEEEEYYYYI 11111 1111111111 
IIllDODDAAAAAAAAAAAAAAAAAAAAOOODOOOOUUOOEEEEYYYY111III1111111111 
IIIIODODAAAAAAAA~AAAAAAAAAAAOOOGOCOOOUOUEEEEYYYYIIIIrIII IIIT!I!I 
IIIIDODOAAAAAAAAAAAAAAAAAAAAOflOOOOODOOOOE~EEYYYYIIIIII~IIIIlrIll 

IIIIIIIIIIIIOD9DAAAAAAAAAAAAAAAAAAAAOOOOOOOCOOOOEEEEYYYYIIIIIIII· 
IIIIJIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOQOODEEEEtyYYIIIIIlll 
IIIIIIIIIIIIODOCAAAAAAAAAAAAAAAAAAAAGCOOCOQOOOOOEEEEYYYYIIIII III 
111111111 II10DDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEF.EYY YYIIIIIIII 

~XECUTI0N UNiT UTILIlATION. (DIGITS I~DICATE ~ OF INSTRUCTIONS IN UNIT) 

fL.PT. AUDlsu~ 33333333444~444455S5~5556666666~7777'T777~88d8a888888888888SRHC88 
FL.PT. rvULTIPLY 
fL."'T. OIViUt: 
fX.PT. ACOIS~B 
FX.Pl. MPYIUIV 



tXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00002112 RING PRIORITY=(O,1,2,3) 

I=INSTRUCT. FETCH R=EXELUTIGN UNIT REWUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPERAN~ FiTCH Y=EXECUTICN UNIT REQUEST ACCEPTED I=DIVISION IN PROGRESS D=INSTRUCTION DECODE 

PAGE 33 

(STAGE lIME I lLlAL TI~t) tINSTRI,;CTIGN) 

-1-

.284 

.265 

.255 

.274 

.2[.5 

.25~ 

.24(; 

.26, 

.255 

.240 

.236 

.265 

.255 
.. 246 
.2j6 
.2:>5 

.. 246 

.236 

.227 

.2~5 

-0-

" e56 
.(53 
.C51 
.C54 

.(53 

.C51 

.L4S 

.C53 

.C51 

.049 
• C 4-7 
.C53 

.C51 

.049 

.U47 

.051 

.04~ 

.047 

.C45 

.C51 

.2 ... 6 .04S 

.236 .047 
.227 .045 
.255 .C51 

.246 

.236 

.221 

.2,5 

.255 
• .£.46 
.. 236 
.312 

.C47 

.045 

.043 

.C49 

• (49 
.047 

-.045 
.ello 

-A-

.246 

.236 

.22" 

.255 

.24 t.: 

.236 

.L27 
• .255 

.24 C 

.236 
.22 j 
.255 

.24£:' 

.23(; 

.Li.7 

.255 

.24e 

.236 

.227 

.LiJ5 

-0-

.147 

.142 

.136 

.153 

.147 

.1't2 
• 136 
.153 

.147 

.142 

.136 

.153 

.142 

.136 

.13C 

.147 

.14~ 

.136 

.13C 

.147 

.2Jc- .142 

.2.2'1 .136 

.217 .13C 

.246 .147 

.23c 

.227 

.217 

.246 

.24e 

.236 
.2.2 7 
.2~5 

• 142 
.136 
.1JC 
.147 

.147 

.142 
• .1.36 
.153 

-R-

.028 
.056 
.085 
.000 

.e28 

.u56 

.OU5 

.000 

.e2S 

.056 

.085 

.000 

.028 

.05& 

.085 

.000 

.028 

.056 

.OB5 

.\JOO 

.028 

.056 

.085 

.000 

.u28 

.056 

.085 

.000 

.coo 

.028 

.056 

.000 

8.00 
0.00 
e.oo 
c.co 
C.CO 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
11 
18 
1':# 

20 
21 
22 
23 

24 
25 
26 
27 

28 
2'1 
30 
31 

FETCH tXEC. 

S T LJ 
FADD 
LOAO 
LOAD 

STO 
FADD 
LOAC 
LUAD 

STC 
FADO 
LOAD 
LUAU 

STO 
FADD 
LOAD 
LGAD 

STO 
FAU1) 
LOAD 
LOAD 

STO 
FADO 
LOAD 
LOAD 

FADD 
LOAU 
NOOP 

STC 

FADD 
LUAU 
NOOP 

STO 

FAUD 
LOAD 
NOOP 

STO 

FADD 
LUAD 
NOOP 

STO 

src FADD 
FADULOAD 
LCAD NOOP 
LOAD STO 

STO 
fADO 
LOAD 
LUAD 

LUAD 
STO 

FADD 
FADD 

FADO 
LOAD 
NLOP 

STO 

SlO 
FADD 
LOAD 
LOAD 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

11111111111 11111111 IDDODAAAAAAAAAAAAAAAAAAAAOOCOOOOOOO OQEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIUODDAAAAAAAAAAAAAAAAAAAAOCOOOOOOOOOOEEEEYYYY 
III II 1111 II 1111 II IIIuDODAAAAAAAAAAAAAAAAAAAAOOOOOCOOOC OOEEEEYYYY 
IIIIIIIIIIIlllIIIIIIODODAAAAAAAAAAAAAAAAAAAAOOCOOOOOOOOOEEEEYYYY 

EEEEYYYYIIIIIIIIIlIllIIIIIlIDDOOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EE~EYYYYIIIIIIIIIIIIIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAAOO0000000000 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOO0000080000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOOOGOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOUOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOUOAAAAAAAAAAAAAAAAAAAAOOOO 
OCOCOGOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOO 
OOUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOUO 

AAAAOCOCDOOCOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOGOUOOOJOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAA 
AAAACOUCUOOUUOOGEEEEYYYYIIIIIIIIIIIII1IIIIIIDDDOAAAAAAAAAAAAAAAA 
AAAAGUOCOOOOOOOCEEEEYYYYIIIIIIIIIIIIIIIII!IIDDDOAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOCOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAA~AAA 

AAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIII1 IIIIIIIIIIIIIIIODDOAAAAAAAA 
AAAAAAAAAAAAOOGOOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOODAAAAAAAA 
AAAAAAAAAAAAQOCOUUOGOCOOEEEEYYYYI lIIIIIII1[111IIIIIIDOODAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOGOCCCCOOOOO~~EEYYYYIIIIIIIII!IIII1111110DOO 
AAAAAAAAAAAAAAAAAAAAOGUOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODD 
AAAAAAAAAAAAAAAAAAAAOGOCGCCOOOOOEEEEYYYYIIIIIIIIIIIII11111110000 
AAAAAAAAAAAAAAAAAAAAOUOOOOlOOOOOEEEEYYYYIIIIIIIIIIIII11111110000 

IIIIDCDCAAAAA~AAAAAAAAAAAAAAOUOOOOOOOUOOEEEEYYYYIIIIII1111111111 
I IIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOuOEEEEYYYYIIII 1 I 1111111111 
IIIIDOOUAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYllIlrI(111111111 
IIIIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEcEYYYYIIIIIIIIIIII!III 

111 1111 II IIIODJDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYY YYIIIIJIII­
IIIIJIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOQOOOEEEEYYYYIIIIIIII 
1 I I II I 1 I I I I I OOUOAAAAAAAAAAAAAAAAAAAAOOOOOOCO(JOOC.EEE EYYYY T [I I I 1 I I 
1111111 II II IODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYY YYIIIII III 

EXECUTION UNIT UTILIlATION. (DIGITS I~DICATE 11 OF INSTRUCTIONS IN UNIT) 

FL.PT. AUDlsu~ B8~M88888888a8U8388888888888888~8B888888888R8d888888888888888888 
FL.PT. MULTIPLY 
FL.PT. DIVIDE 
FX.PT. Al1U\S'JIi 
fOX.PT. MP'!\CIV 



EX~CUTIGN SIMULATOR INSTRUCTION TRACE OUTPUT PAGE 34 

SYSTEM GLOCK TIME=00002176 RING PKIORITY=(O,1,2,3) 

l=INSTkUCT. FElCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT R~QUEST A=ADORESS GENERATION 
O=DPERANOFETGH Y=EXECUTICN UNIT RtQUEST ACCEPTED I=DIVISION IN PKOGRESS D=INSTRUCTION DECUDE 

(SIAGE TIME' TGIAL TIMfJ 

-1-

.284 

.266 
.257 
.215 

.2tt 

.257 
.241:: 
.2ub 

.257 

.248 
.238 
.26b 

-0" ~A-

.CSt .248 

.C53 .238 

.C51 .229 

.C55 .£:57 

.C53 

.o?! 
• CI.. S 
.05:.1 

.C51 

.049 

.C47 

.053 

.248 

.238 

.22<1 

.257 

.248 

.238 

.229 

.257 

-0-

.148 

.143 

.137 

.154 

.14d 

.143 

.137 

.154 

.148 
.143 
• 13"1 
.154 

-R-

.021 
.055 
.082 
.000 

.027 

.055 

.C82 

.000 

.027 

.055 

.C82 

.000 

.257 .051 .24U .143 .021 

.24H .04<; .238 .137 .055 

.238' .047 .229 .132 .082 

.257 .051 .251 .148 .000 

.~48 

.238 

.22<.1 

.257 

.24'H 
.2.:HS 
.229 
.257 

.24tl 

.238 

.22S 

.251 

.251 

.24l:l 

.;:j8 

.312 

• C4S 
.(A7 
.045 
.051 

.C4<; 

.047 

.045 

.C51 

.(47 

.04:' 
'.044 
.C49 

.C4<; 

.041 

.C45 

.06C 

.248 

.238 

.229 

.251 

.'::38 

.229 
.2t!O 
.24tl 

.238 

.2.29 

.220 

.t!48 

.24 € 

.238 
"L29 
.. 2:'7 

.143 

.137 

.132 

.148 

.143 

.L:>1 

.,132 

.148 

,.143 
.131 
.132 
.148 

.148 

.143 

.137 

.154 

.027 

.055 

.082 

.oeo 

.027 

.055 

.(,82 

.000 

.027 

.C55 

.ca2 

.000 

.coo 

.027 

.055 

.000 

tAVtRAli£l 

c.::n 
0.00 
c.ca 
o.co 
t.eD 

PROC. 

o 
1 
2 
3 

4 
5 
6 
7 

8 
9 
10 
11 

12 
13 
14 
15 

16 
17 
18 
19 

~o 

21 
22 
23 

24 
25 
26 
27 

28 
2'1 
30 
31 

(INSTRUCTION) 

FETCH EXEC. 

LOAD ,LOAC 
STU STO 

FADO FAOD 
FA!)O FADD 

LOAD 
STO 

FAOD 
FADO 

LOAD 
STO 

fAOD 
FADD 

STO 
FADO 
LOAD 
LOAD 

STO 
FADD 
LUAD 
LGAO' 

LOAD STO 
STO FADO 

FADD LOAD 
FALJD LOAD 

LOAD 
STO 

FA!)O 
FADO 

STO 
FADD 
LOAD 
LOAD 

LOAD STC 
STL1 FADO 

FAOD LOAD 
FAD!) -lOAD 

(/! ., 

LOAD 
STO 

FAO;'O 
FAUD 

STO 
FAU!) 
LOAP, 
LOAD 

FAOOLOAD 
LOAD STO 

STU FAD!), 
FJ'1PY FADO 

2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOCOOOOOOOOOEEEEYYYY 
lIIIIIIllIIIIIIllIIIODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYXYY 
IIIIIIIIIIIIIIIII1IIODDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIDODDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 

\ 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIODDCAAAAAAAAAAAAAAAAAAAAOO0000000000 
Et:EEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDUAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOODOAAAAAAAAAAAAAAAAAAAAOOOO· 
OOOOOUOOEEE~YYYYIIIIIIIIIIIIIIII[IIrDDDDAAAAAAAAAAAAAAAAAAAAOOUO 

OUOOOOOUEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOOOUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAACOOOOOOOOOOGEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEE~YYYYIIIIIJIIIIIlllllllrIOODOAAAAAAAAAAAAAAAA 

AAAAOOGOOGOOUOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOOOOODEEEEYYYYIIIIIIIIIIIIIIIIIIIIODODA~AAAAAA 

AAAAAAAAAAAAOOUOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAAOOCO~ooOOOOOt:EEEYYYYIIIIIIIIIIIIIIIIIIIIODDDAAAAAAAA 
AAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIIIIIII1IIIIIIPODOAAAAAAAA, 

AAAAAAAAAAAAAAAAAAAAOOCGCCOOOOOOEEfEYYYYIIIIIIIIIIIII!1111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOGOOEEEEYYYYIIIIIIIIIIIIII1111110000 
AAAAAAAAAAAAAAAAAAAAOOCOCOOGOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDOOD 
AAAAAAAAAAAAAAAAAAAAOUOOOOCOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDD 

I II IOCDOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYI 1111 I 1111111111 
IIIIDO!)OAAAAAAAAAAAAAAAAAAAAOOOOOOOOOUOO£EEEYYYYIIIIII1111111111 
III IODODAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIII II I 1111111111 
IIIIDODOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIII!1111 

II I I I nIL I I IDDODAAAAAAA:\AAAAAAAAAAAAOOOOOOGOOOOOEEEEYYYY 1 I 1111 II 
'illlItIIIIIIODOOAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIII 

1 II I I II I.llll,ODOOAAAAAAAAAAAAAAAAAAAAOOOOOCOOOCOOEEEEYYYY I I I I I III 
.1 1111 II II I IrODDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEY YYYIIIIIIII 

EXECUTICN UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

FL. PT. AUU I SUB 8888888 88 ~8,frB 888888 8 8 88 88 88 8888 8 8 8888 888 8 888-S888999999-99-AAAAAAAA 
rL.PT. foIULTIPLY 
FL.PT. DIVIDE 
FX.PT. AODISUB 
fX.PT. ~iPY10l\l 



tXECUTION SIMULATOK INSTRUCTION TRACE OUTPUT 

SYSTEM CLOCK TIME=00002240 RING PRIOKITY=(1,2,3,O) 

l;lNSTRUCT. fETCH R=EXECUIICN UNIT REQUE~T REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION 
O=OPfKANO fETCH Y=EXECUTICN UNIT REQUEST ACCEPTED I=DIVISION IN PKOGRESS D=INSTRUCTION DECODE 

PAGE 35 

'STAGE TIME, TOTAL TIM~) (I ~S TRue T I eN) 

-1-

.285' 

.261 

.258 
• :d6 

.L.el 

.2~8 

.25U 

.267 

.258 

.2~O 

.241 

.267 

.25B 

.250 

.241 

.2~8 

"';0-

.C51 

.053 

.CSI 

.C55 

.C53 
.051 
.C5C 
.C53 

.C51 

.G50 

.C4tl 

.C53 

.C51 

.050 

.e48 

.C51 

.25( .C50 

.241 .C48 

.,232, .Cit6 

.2~8 .C51 

.250 

.241' 

.232 

.258 

.25C 
.24L 
.232 
.258 

.258 

.2~G 

.24'/' 

.312' 

.C5C 

.048 

.C4b 

.051 

.C48 

.046 

.C44 

.G50 

.GSO 

.G4d 

.C4t; 
•. ObC 

-A-

• .250 
• 2't 1 
:232 
.2~8 

.25.0 

.241 

.2]2 

.258 

.25C 

.241 

.232 

.258 

.250 

.241 

.232 

.25S 

.2~O 

.241 

.232 

.258 

.241 

.232 
.223 
.250 

.2,1 

.232 

.223 

.250 

.250 

.241 

.232 

.25H 

-0-

.15e 

.144 

.13S 

.155 

.lse 

.144 

.135 

.155 

.l5e 

.144 

.13<; 

.155 

~144 

.13S 

.133 

.15C 

.144 

.135 

.133 

.1~C 

.144 

.13~ 

.133 

.15e 

.144 

.13" 

.133 

.15e 

.15e 

.144 

.13C, 

.155 

-R-

.026 

.053 

.(lSO 
,(JOO 

,026 
.053 
.C80 
.000 

.C26 

.053 

.080 

.000 

.026 

.053 

.080 

.000 

.0Lb 

.053 
~080 
.000 

, .026 
.053 
.C80 
.000 

.026 

.053 

.080 

.000 

.000 

.026 

.053 

.000 

(AVeRAGE:) 

13. 15 
0.37 
c.oa 
c.oo 
c.oo 

PROC. 

o 
1 
2 
3 

4 
5 
6 

7 

8 
9 
10 
11 

12 
l3 
14 
15 

16 
11 
lti 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28' 
29 
30 
31 

FETCH EXEC. 

FAOD 
, LUAU 

STU 
FMPY 

fAOO 
LUAD 

STu 
FMPY 

FADD 
LOAD 

STC 
f~PY 

FAOD 
LOAD 

STU 
FMPY 

FADO 
LOAD 

STO 
Ft-1P Y 

FADD 
LOAD 

STO 
Fl~PY 

FADD 
LOAD 

STU 
F~PY 

f MPY 
FAOD 
LOAU 
FMPY 

FADO 
LOAD 

STO 
FMPY 

LOAD 
STO 

FADO 
FADD 

LOAD 
STO 

FAlJO 
FADD 

LOAU 
STU 

FADD 
FAlJO 

LOAD 
STO 

FADD 
FAUD 

LOAD 
STO 

FADD 
fADlJ 

LOAD 
STO 

FAUO 
FAUD 

FAOD 
LUAU 

STO 
FMPY 

1 2 3 4 4 5 6 
0 ••••••• 8 ••••••• 6 ••••••• 4 ••••••• 2 ••••••• 0 ••••••• 8 ••••••• 6 •••••• 3 

IIIIIIIIIIIIIIIIIIlI0DODA~AAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 

IIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEf.EEYYYY 
111111111 LIIIIIIIIIIUU08AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 
IIIIIIIIIIIIIIIIIIIIOODlJAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYY 

EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDOAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOObooooooooo 
EEEEYYYYIIIILIIIIIIIIIIIIIIIOOOCAAAAAAAAAAAAAAAAAAAAOO0000000000 
EEEEYYYYIIIIIIIIIIIIIIIIIIIIDGDOAAAAAAAAAAAAAAAAAAAAOO0000000000 

OOOCOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO· 
OOOCOOOCEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOO 
OOOGOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOOOO 
OOUOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIlJDDDAAAAAAAAAAAAAAAAAAAAOOOO 

AAAAOCOOOOOOOOOGEEEEYYYYII1IIIIIIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAA 
AAAAUUOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIODOOAAAAAAAAAAAAAAAA 
AAAACGOCOOOGUUOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIOOOOAAAAAAAAAAAAAAAA 
AAAAOOODOOOOOOOOcEEEYYYYIIIIIIIIIIIIIIIIJIIIDDODAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAOOOCOOOCOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOCOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOOCOOOOOOUOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDDDDAAAAAAAA 
AAAAAAAAAAAAOOOCOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIIIIIIIDODDAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAOOOCCCCOOOOOEEEEYYYYIIIIIIIIIllII1111111000D 
AAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIIIIIIIIIIIIIII1111000D 
AAAAAAAAAAAAAAAAAAAAOCOCCOCUOOOOEEEEYYYYIIIIIIIIIIIII11111110000 
AAAAAAAAAAAAAAAAAAAAOOOOOOCOOOOOEEEEYYYYI!IIIIIll,IIIIIIIIIIIDDDD 

IIIIOODDAAAAAAAAAAAAAAAAAAAAOOOOOOOUOOOOEEEEYYYYIIIIII1111111111 
1 I IIDDOUAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYI 11111 1111111111 
III IDDDOAAAAAAAAAAAAAAAAAAAAOOOCOCOOOOOOEEEEYYYYI II II I 1111111111 
III IDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIIII I I 1111111111 

IIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOOOOOOOOOOOOEEEEYYYYIlIIll11 
1111111IIIIIDOUOAAAAAAAAAAAAAAAAAAAAOUOOOOOOOOOOEEEEYYYYlIllItII 
IIIIIIIIIIIIDDODAAAAAAAAAAAAAAAAAAAAOCOOOOCCOOOOEEEEYYYYIIIIIIII 
111111111 IIIDDDDAAAAAAAAAAAAAAAAAAAAClOOOOOOOOOOOEEEEYY YYIIll1111 

EX~CUTICN UNIT urILllATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) 

FL.PT. ADOISUB BBB8BeHeCCCCCCCCODUODDOOEEEEEEEEFFFFFFFFGGGGGGGGFFFFFFFFEEEEEEEE 
FL. PT. MULTIPLY 1111111122222722 
FL.PT. DIVIOc 
FJ(.PT. ADOISUl3 
fX.Pl. MPV!UIV 



32 

30 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

4 

2 

o 

EXECUTION UNIi UTILIZATION 

SYSTEM CLOCK TIME=00006528 RING PRI~RITY=(O,1,2,3} 

P ACTIVE PROCESSORS 
U = ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REQUESTS 
* = ANY CO~BINATION OF ABOVE 

J pppppppppppppppppppppppppppppppppppppp~ppppppppppppppppppppppppppppppppppppppppppppppppppppp 

1 
I 
1 p 
j 

J 
I 
I 
1 p 

I 
I 
1 
1 

,! 
I p 
,j 
J 
j 

J 
1 
I p 

I 
I 
I 
j 
I, 
I p , 

U 
I p R 
I p 
Ip U 

J**********************R 

U 

UR 

R 

UU U 

RRU U 

U 
RUU 

R 

R 
RRR 

UU 
U 

R 

R 

R 

R 

* 
lJ 

RR 

R 

R 
UUU 

uuuo UU U 
U R 

UUUUU 

RU 

U 
R U 

u 
UUUUU 

tJ 

u 

u 

:~R***********************RRRRRRRRRR 

u 
UU 

~RRR 

R 
RR 

RR 

U 
U 

R U. 
R R 

R R U 
R U 

R U 
RR 

•••• 5 ••• 1 I 0 •• 1 I 5 •• 2 I 0 •• 2) 5 •• 3 I o ... 3 I 5 •• 4 I O •• 4 I ') ... ' 5 10 •• 5 I 5 •• 6 I O •• 6 ! 5 •• 7 I 0 •• 7 I 5 •• 8 I O •• R I 5 •• 9 I 0 •• 91 5 •• 1 I 00 
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EXECUTION UNlT UTILIZATION \ 

SYSTEM CLOCK TIME:00012928 RING PRIORITY=(O,1,2,3} 

P = ACTIVE PROCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED [-UNIT REQUESTS 

. * ANY COMBINATION OF ABOVE 

32 JPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPppppppppppppppppppppppppppppppppppppppprppppppp 
I 

30 I 
I 

28 1 
I 

26 I 
I 

24 I 
I 

22 I 
I 

20 I 
I 

18 I 
I 

16 I 
J 

14 J UO 
J u 

1? I u UUU 
J u UU 

10 I UUU uuuu U U u 
I U U U 

8 I u UUUUU U 
J U U 

6 J u u U 
J U uu UUUU U U 

4 I u u u u U U U UU 
J uu U U UU U U 

2 I U RRRR U RRRR U 
·1u R U R U 

o I R**********.RRRRRRRRRRRRRRRRRRRRRR RRR*********RRRRRRRRRRRR RRRRRRRRRRR**************RRRRRRRR 

•••• 5 ••• 1.1.0 •• 1 J 5 •• 2 10 •• 2) 5 •• 3 J O •• 3 1 5 •• 41 o •• 4 J 5 ... 5 1 o •• 51 5 •• 6 I o •• 61 5 •• 7 to. ~ 7 J 5 •• 8 to •• 81 5 •• 9 10 •• 9\ 5 •• 1 I co 

8 



32 

30 

28 

26 

24 

.22 

EXECUTIDN UNIT UTILIZATION 

SYSTEM CLOCK TIME=00019328 RING PRIORI~Y=(O.1,2,3) 

P = ACTIVE PROCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REOUESTS 
* = ANY COMBINATION OF ABOVE 

IPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPppppppppppppppppppppppppppppppppppppppppppppppp 
I 
I 
I 
I 
I 
I 

. I 
I 
I 
I 
I 

20 .1 

18 

16 

14 

12 

10 

8 

6 

4 

2 

o 

I 
.1" 
I 
I 
I 
I 
I 
I 
J 
I 
I 
J 
I U 
I 
IUU 
J 
I 
I 
I 
lRRR 

u 

UUU U UU 
U UU 

R 
R ~ 

RR 

U 
U 

u 

u 
U 

R U 

UUUU U 
U UU UU 

U 

U 

UU 
U 

UU UU 
U U UU 

U 

RR RR 
RRR . R RR 

RRRRRRRR*************RRR~RRRRRRRRRR 

U 

R 

u 
u 

u 
U 

U 

U 
U U 

U 

u 
U U 

RRR*****~*****RRRRRRRRR 

U 

U 
U 

U U 
U UU 

RR 

UU 
U 

R RRRR 
RR RR 

u 

R. 

U 
U 

U 

u 
U 

u 
RRRRRR** 

•••• 5 ••• 110 •• 11 5 •• 210 •• 215 •• 310 •• 31 5 •• 410 •• 4 J 5 •• 5' o •• 515 •• 6 10 •• 61 5 •• 710 •• 71 5 •• 8 to •• 815 •• 910 •• 915 •• 1. '00 
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EXECUTION UNIT UTILIZATION PAGE 10. 

SYSTEM CLOCK TIME:00025728 RING PRIORITY=(Q,1,2,3) 

P ACTIVE PROCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REQUES7S 
* = ANY COMBINATION OF ABOVE 

32 IPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPppppprpPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
J 

30 I 
I 

~8 J n 

J 
26 J 

I 
24 J 

I 
22 1 

I 
20 I , 
18 I 

J 
16 I 

1 
14 I 

I 
12 I 

I u uu UU UU UU 
10 I u u U UU uuu U u 

I U U: 
8 J uu u U 

I u u u u U 
6 1 u u u v u UU U 

I u UU U II U:.J UU U U 
4! u u U U U 

I U R~ P.R RR U U U U 
2 1 U RRR R R RR U U 

J R u/·.. U 
o I*************RRRRRRRRRR RRR***.'~******RRRRRRRRRRRRR~RRRRRRRRRRRRRR***********RRRRRRRRR' 

-------.----------------~-------~--------------------------------------------------------------------

• • • • 5. • • 1 I 0 • • 1 I 5. • 2 I O. • 2 I 5. • 3 I 0 • .. 3 I 5. • 4 J O. • 4 J 5 •.• ; 5 10. .5 I 5. • 6 I O. • 6 ! 5 • • 7 I 0 • • 7 I 5. • 8 J O. • R I 5. • 9 I 0 • • 9 J 5. • 1 I 0 0 



EXECUTION UNIT UTILIZATION 

SYSTEM CLOCK TIME=00032128 RING PRIORITY=(O,l,2,3) 

P ACTIVE PROCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REQUESTS 
* = ANY COMBINATION OF ABOVE 

32 JPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 
J 

30 I 
. I 

28 I 
I 

26 I 
I 

24 J 
I 

22 I 
J 

20 I 
j 

18 j. 

I 
16 I 

J 
14 I UU U 

, UU 

12 I U uu 
I U u U U UU UU UU UU 

10 I U U U U UU UUU U U 
IU U U U 

8 J uu U 
I U U U U 

6 I u u u u u uu 
I U UU U U UU UU 

4 1 R U U U U u 
I RR RRRR U U RR RR RR U U U 

2 I R RR U RRR R R RR U 
lR R U R U U 

o I RR~RRR***************RRRRRRRRRR RRR************RRRRRRRRRRRRRRRRRRRRRRRRRRRR 

•••• 5" •• 110 •• t\ 5 •• 2 10 •• 21 5 ... 3 10 ... 31 5 •• 4 I o ... 41 5 ... 510 ... 5 15 ... 6 10 •• 61 5 •• 71 O •• 7\ 5 •• 81 O •• 81 5 •• 910 •• 91 5 •• 1 100 
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EX~CUTIO~ UNIT UTILIZATION 

SYSTEM CLOCK TIME~00038528 RING PRIORITY=(O,1,2,3) 

P ACTIVE PROCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REQUESTS 
* = ANY COMRINATION OF ABOVE 

32 IPPPPPpppppppppppppppp~ppppppppppppppPPPPPP?PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP 

I 
30 I 

1 
26 I 

t 
26 I 

I 
24 J 

I 
2? ' J 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

I 
I , 
I 
I 
J 
j 
1 
I 
I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

u 
U 

U 

U 
U U 

U li 
U 

.0 
IU 
lR**********RRRKRRRRR 

U U 
U UU 

UU 
U 

U 
U U 

U 

RR 
R RRRR 

RR RR 
R 

U 
U 

U 

u 
u U 

U 

U U 
U uu U 

u 

uu 
U 

U UU uu 
U u u. Vu 

'U 

RR RR RR 
RRR R R RR 

u 

R 

u 
u 

U 
u 
u 

U U 
U uu 

u 

RRR**********~*RRRRRRRR 

•••• 5 ••• 1 I O •• 11 5 •• 2 10 •• 21 5 •• 3 j 0 •• 31 S •• 4 I 0 •• 41 5 •• 51 O •• 5 I 5 •• 6 1 O. ,,6 I 5 •• 7) 0 •• 71 5 •• 8 I O •• 8 15 •• 9 10 •• 91 5 •• 1 100 

END OF SIMULATION - TIME USED= 0.0536 HOURS, PER-FOB-MANCE = 621S"YNSTRUCTIONS/MINUTE (PLOT MODE) 

***** EOF ON SYSIN - END OF RUN ***** 
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lce (BJECT ceDE 

CC::CCCC 

ecccce CCCCOCOO 

ccoeCl 
CGC002 
GCOC03 
CCCCc4 
CCCCOS 
CCCCG6 
ceo·co 1 
~.cCC08 
c.cocos 
CC(;GCA 
c(;ooe!: 
c (CCCC 
COOOOO 

~SStMtllED !NSTRUCTIO~ INPUT fOR EXECUTION SI~UlATOR \ 

ACDRl ADDR2 STMT SUURCE STATEMENT 

462-tINSTRC 
463+* 
464-tIBEG 

466 * 
467 * 
468 * 
469 * 

START 0 CONTROL SECTION FOR INPUT INSTRUCTIONS 

DC ACO) FOR LENGTH OF INSTRUCTIONS 

FOIJAN68 

470 
471 

PRINT ON,NOGEN 
FORK ·DEX 

SUPRESS INSTRUCTION MACRO EXPANSIONS 

480 
489 
498 
5C7 
516 
526 
537 
548 
559 
570 
'581 
592 
603 
b14 
625 
6.36 

OEX 
OEX2 
DEX3 
DEX4 
TASKA 
TK2 

645 * 
646 
683 * 

FORK OEX2 
FOkK DEX3 
FORK OEX4 
FORK TASKA 
LOX X2,CIO 
FADO Al,Pl,Al 
FSUB Al,Pl,Al 
FMPY AI,PI,Al 
FDIV Al,Pl,Al 
ADOD Al,Pl,Al 
sue AI,Pl,A1 
MPV Al,Pl,Al 
DIV Al,Pl,Al 
SFX Cl,X2,X2 
TXH TK2,X2,CO 
TEND TASKA 

TERM CLEANUP 

PAGE 11 

3/18/68 

INST4710 
INST4720 
INST4730 
INST4740 
I NST4 750 
INST4760 
INST4770 
INST4780 
INST4790 
INST4800 
INST4810 
INST4820 
INST4830 
INS T4840 

684-*,----- ----------.---.. -- ---INST4-S·50·---
685 * 
686 * 
687 * 
688 * 
689 * 
690* 

EQUATED INSTRUCTION OP-CODES 

'" / OP~,OOES EOR ARITHMETIC TYPE INS"J:/~AVING REGULAR SQURCE-SOURCE-TARG-
ET OPERANDS • 

691 FADCOO 
692 FSBCOO 
693 Ff'I,PCOD 
094 FOVC(;D 
695 Acoeoo 
696 SUBCGlJ 
697 MPYCOO 
698 OIVCUO 
699 ANCCOD 
700 IOReDO 
701 ECKCOO 
702 SHRCUO 
703 SHlCUO 
704 * 

EQU 
EWU 
EQU 
EQU 
EQU 
EQU 
EQU 
cQU 
tQU 
EQU 
EWu 
EQU 
EQU 

1 
··,2 

3., 

4 """ 
5 .... ". 

6 "',, 1 // .", , 
8 ./ 
9 
10 
11 
12 
13 

70~ * GAP LEFT HERE FOR MORE ARITHMETIC OP-CODES 

I NST4860 
·INST4870 

INST4880 
INST4890 
INST4900 
INST4910 
INST4Y20 
INST49,O 
INS T 4<j/~0 
INST4950 
INST4960 
INST4970 
INST4980 
INST4990 
INST5000 
INST5010 
INST5020 
INST5030 
INST5040 
INST5050 
INST5060 



PRINTOUT Of ASSEMBLED INPuT INSTRUCTIONS 

INSTRUCTION NUMBER 1 fORK , , 12 

INSTRUCTIDN NUMBER 2 fORi<. , , 13 

INSTRUCTION NUMBER 3 fORK , , 14 

If\STHUCTION NUMBER 4 fORK , , I 5 

INSTRUCTION I\UM8[}{ 5 fORK , , 16 

INSIRUC1ION NUMHER 6 LOX C,lO, t X2 

INSTkUCTIGN f\UMBf:R 7 fA DO Al,Pl,Al 

INSTkU~TION t\Uf"lBEk 8 FSUB Al,Pl,A1 

INSTRUCTION f\UfII13ER 9 FMPY .41,1'1,Al 

INS1RUCTION J'iUMB Ek 10 fDIV A1,Pl,A1 

INSTRUCTION NUMBER 11 AOOO Al,Pl,A1 

INSTRUCTICN ~iUM8ER 12 SUb Al,PI,Al 

INSTRUCTIGN f\UMBFR 13 MPY Al,Pl,AI 

INSTRUCTI()N NUfIIBER 14 OIV Al,PI,AI 

!NSTRUCTION NUMBER 15 SFX Cl,X2,X2 

INSTRUCTION i\UfIIBER 16 TXH X 2, CO , I 7 

INSTRUCTION NUMOER 11 TEND , , 16 



LISTING OF PARAMETtR CARDS AS READ 

TRACE COMMENT 

PROCESSOR 

RESOURCE=AOGEN, MASK=lO, ACTSF=RELEASE CHANGE 

CHANGE RESOURCE=FLDIV, . NUMBER=l, TY PE=COMr-iON t ACTSE=EVENT,X 

CHANGE 

CHANGI:: 

ChANGE 

START 

PLOT 

ENDPARM 

ACTOT=O, ACTSF=EXFLD 

PR IOT=448 

FCTSTEP=XFCRK, ENTRY=3, FDT=40 CHANGING DELTA-TIME FIELD 

FCTSTEP=PRIORITY, ENTRY=2, FSE=EVENT, 

STlNST=l, 
ILIMIT=20000 

pAGES=lOOO 

STPROC=31, 

SHeRT RUN FOR OVERLAY TEST 

FAODR=PRIORITY 

MAIN KEYWORDS NEED NOT ALL START IN COL 4 

END OF PARAMETERS. 12 CARDS READ. 

x 



EXECUTION UNITS 

FIXED POINT 

ADD/SUB 1 

MPY/DIV 1 

FLOATING POINT 

ADD/SUB 2 

MPY 1 

DIV 1 

23.4734C, DATE 04/01/68 
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I * I p 
1 p 

.IP U 
I **>!(>l'*R 

EXECUTION UNIT UTILIZATION 

SYSTEM CLOCK TIME=00006528 RING PRIORITY=(O,1,2,3) 

P ACTIVE P~OCESSORS 

U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT ~EQUESTS 
* ANY COMBINATION OF ABOVE 

ppppppppppppppppppppppppp**pppppppppppppp*.*ppppppppppppppppppppppppppppppppppppp~p~pppppppp 

U U UUU UUU UUU 
~ U U U U U U U 

p U UU U U U U U U 
II U U U U 

U U U U U U 
U U UUUU U UUUUU U UlJUU UiJUUU UiJUUUUU 

U 

Ij 

u 

R 
RR 

U 
R R 

R RR 
r~ 

UU UUU UU 
u UU 

UIJ U 
UUU 

RR 
R R 

R R 
R 

R 
R 

R RRR ~RR RRR RRRR~RR 
RRRRRR.RRRRRR RRRRRRRRRRRRRRR RRRRRRRRRRRRRRR RRRRRRRRRRRRRRR R 

------------------------------------------:~---------------------------------------------------------. ~ .... 
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EXECUTION UNIT UTILIZATION 

SYSTEM CLOCK TIME;00012928 

.p ACTIVE PKOCESSORS 
U ACTIVE EXECUTION UNIT STAGES 
R REJECTED E-UNIT REQUESTS 
* = ANY COMBINATION OF ABOVE 

IPPPPPPPPPPPPPPPPPPPPPPPPPPPPP**PPPPPPPPPPPPPP**PPPPPPpppppppp**pp 
J UUU U u U. u u u p 
! u U U . U U 
Iu U U U u 
I U U U U U U U U 
I U U U U U U U 
j UUUUU UUUu UUUU UUUU 
j UU UU UU UU 
I 
J 
I 
I 
J 
I 
J 
r 
I 
I 
I 
J 
I 
I 
I 
j 

P 
U 

U 

p 

u 

p 

P 
U 

P 
U 

P 
U 

P 
U 

I p 
I u 
I P 
I U 
I p 

I U 
I U***PP 
I UU**PP 
IRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR***************** 
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