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REQUIREMENTS | TASK ANALYSIS
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ANALYSIS | SIMULATION TASKING SIMULATOR

- FUNCTIONAL
REQUIREMENTS
PERFORMARCE
0BJECTIVES

¥
FUNCTIONAL PERFORMANCE | SYSTEM SIMULATOR
! ~———>1 SPECIFICATIONS je——si  ANALYSIS EXECUTION SIMULATOR

SIMULATION

TECHNOLOGY L

? " PRELIMINARY
o DESIGN
SPECIFICATIONS

PROJECT PLAN - DESIGN BY SIMULATION



PROBLEMS WITH TNHERENT PARALLEL STRUCfURE

LINEAR PROBLEMS

o  MATRIX ARITHMETIC
o  SYSTEMS OF EQUATIONS
o  LINEAR PROGRAMMING
ORDINARY DIFFERENTIAL EQUATIONS
PARTIAL DIFFERENTIAL EQUATIONS
- INTEGRAL TRANSFORMS
o  FOURIER AWALYSIS .
o  AUTOCORRELATION AND SPECTRAL ANALYSIS

OPTIMIZATION

SIMULATION



PROBLEM AREAS TN CONTINUUM MECHANICS

FLUID MECHANICS
o [METEOROLOGY
o  OCEANOGRAPHY

SOLID MECHANICS
e GEOPHYSICS
e SOIL MECHANICS

NUCLEAR PHYSICS
o REACTOR DESIGH
o WEAPONS DESIGN

MIXED PROBLEMS
o WEAPONS EFFECTS



TYPE CODE

2-D Plastic-Elastic
(AFTON)

2-D Hydro (SHELL)

'3-D MHD

1-D Trans
(no scatt, no ret)

1-D Trans
scaft & ret

2-D Diffusion
(RADISH3)

2-D Trans (TRASH)

~ (no scatt, no ret)

2-D Trans (TRASH)
scatt & ret '

2-Body, 6-D
Nonlocal
Boltzmann Eq.

PROBLEM RUNNING TIMES AND STORAGE

MESH SIZE

200 x 136
201 x 105

155 x 77 x 77

201 x 105 x 105

150

150

155 x 77
100 x 50 (x2)

155 x 77 (x5)

100 x 50 (x2)
155 x 77 (x5)

50 x 50 x 50
x 50 x 50 x 50

" HOURS,

HOURS STORAGE
ON 6600  ON ILLIAC (KILOWORDS)
1,000 20 1,300
35 .7 130
900 18 5,600
3,500 70 13,000
100 2 104
2,000 40 500
2,000 40 200
1,500 30 102
22,000 440 10
30,000 600 4107
440, 000 8,800 4x 10
1010 years 108

USE

Ground Shock

Fireball Rise Shock

Interactions

Fireball Rise
Debris Disfribution

Early Fireball

Weapon Output
Debris Motion

Weapon Qutput
Ground Interaction

Weapon Qutput
Ground Interaction

Geomagnetic Region
Nonthermal
Debris Expansion



PROBLEM ANALYSIS STUDY PROCEDURE

COLLECT PROBLEMS/CODES

o  BREAK PROBLEMS DOWN TO TASK LEVEL
e  CATALOGUE TASK PROPERTIES |
o '~ COMPARE PROBLEM FEATURES

TASK PERFORMANCE SIMULATION

e  STUDY PROBLEM MODELS
o  DEVELOP TASK MANAGEMENT SCHEMES

RESULTS

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



TASKING SIMULATOR USE

PROBLEM ANALYSIS

o USE ACTUAL CODES
o IDENTIFY TASKS

CODE TRACING

o EXECUTE CODE
o OBTAIN TASK INSTRUCTION COUNTS

SIMULATION

6 WRITE PROGRAM
e RUN SIMULATOR, EXAMINE RESULTS

TASKING SIMULATOR USED TO TEST

o APPLICATION PROGRAM STRATEGY
o  TASK MANAGEMENT ALGORITHM



FORK/JOIN PROCESS

FORK

ENQl

anl

ENDL

JOIN] END

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

1 D
El £l

Ak
A -

B B

1 1C 1C

D

D

E =T




SHELL CODE STRUCTURE

CONVENTIONAL PROCESSOR
Y
I J
30 5 :
F
I J
30 5
G
I
30 .
I J
30 5




PROGRAM STRUCTURE OF AFWL SHELL CODE
PARALLEL PROCESSOR

A FORK (150)
JOIN 420-435
280
FORK (1)
B 0
80
145
- TEST
FORK (150)
c 40
JOIN
130
D FORK (30) _
TEST 390
|
119 FORK (300)
E —— e
JOIN 210-1160
FORK (4)
F
120
200
TEST
FORK (150)
G — -—
430-480

JOIN



SHELL

INITIAL VERSION

T1iE

12538
13936
1294C
13541
13542
13643

13944
13945
13G4¢
138417
13S4¢
1365¢C
13651

13652

13653
135854
13655

‘13656

-' -
3
1.)

12657

13956

13656
136560
13961
13662
139632
1396864
136¢5
12966
13567
&8
14228
14950
14951

14951

14552

14553
145954
14455
14856
14657
14558
14959
14940
14961
14662
14394672
1454

149€5
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SHELL INLTIAL VERSION BASIC PASSYvE .
PROCESSOR TIME TRACE
TIME  TASKS  6/C PROCESSDRS

CAAANALAARRAAAAARAAANAALAAAANLAAAA
. ‘\AA 5 o ¢ @ & & & o % 0 2+ & q;—”«AAAI’\'\A&k’XAA
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SHELL INITIAL VERSION'

"~ PROC

0N W N e

8

9

10

11

120
13

14

«

16
17

18
19

20
21

22
23

24
25
26
27
28

29
30"

31
3¢

<
AVAILABLE

19724
19724

19724

191724
19724
19724
19724
19724
19724

19724 .

19724
19724
19724
19724
19724
19724
19724
19724
19724
19724
16724
19724
L9724
19724
19724
19724
19724
19724
19724
19724

19724

19724

6311068

< :
TOTAL %

4993 25,
5079
5038 26.
5093 26.
5052
5107 26.
5085
62571
5073 26.
5200
5215
5321
5260
5335
5280
5321 27.
6394 322,
5294
5084
5092 2
5193
5143 26.
5212 26.

5157 26.
5226

5204 26,
15032
5191
5434 28,
TH43. 40,

5447

——t ot ——— s o~ -

180718

.t
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S
R

3

(%e]
T

4432
4574
4520
4574
4520
Ly
4974
5248
4510
G110
4712
4811
47149
LRSI
4751
4811
B3 Y
48006
AHY0
45461
4600
40628
4690
4628
4691
4696
14021
4690
4657
7196
4951
4498

162691

BASIC PASSIVE MODELS

PROCESSOR SUMMARY

F!
EAG
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o PROCESS

w
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fa.

RHLLL ‘INITfAL VERSTUN - ‘ BASIC PASSIVE MODEL

+ PROCESSUR SUMMARY

< , FREE MODE TIME : >
PROC < USEAGE . : > < OVERHEAD >
CAVAILABLE TOTAL - % USER % PROCESS % EFF -~ SYSTEM % USER ¥
1 11073 5661 5S4, 5322 ad. 5327 48. Sl. 639 11. 9 0.0
2 . 11075 6039 55, 5612 5L 5612 51. 93. 427 7. 0 0.0
3 11075 0lb2 56. 5759 52. 5799 52+ b4, 353 6. 0 C.0
4 11075 6262 57, 5858 55, 5658 53. 55. 404 6. 2 0.0
5 11075 6211 56. 5756 52, 519 52. 54, 415 7. 0 0N.0
o 11075 6234 57 5358 53. 58585 537 55. 426, 1. 0 0.0
7 11075 6233 56, 5798 52. 5798 52. 54. 435 7. Q0.0
8. 11675 6279 57. . 5858 53. 5658 53. 55. 421 T 0 0.0
3 ' 11075 7352 6b. 6423 53, 6423 H58. 63. 929 13. D 0.0
10 110715 6257 50. , 5850 53. 58350 53, 55, 407 7. 00.0
1t 11075 5050 55. 5631 51. 5031 H1. 53. L4419 T, 0 0.0
il2 o 11075 6062 b5. 5632 51. 5632 51. 53, 430 T. 0 0.0
13 LI/ Y 6112 Bo. 57238 52. 5128 57. 54. G4u 7. 0.0
L4 , 11075 6121 55. 5666 51, 5666 51. 53. . 4557, 5 0.0
15 11075 5194 50. . 5722 52. 5722 92. 54, S 472 3. 0 0.0
16 , 1107 6143 55, 5860 51, 5660 51. 53. 483 8. 2 0.0
17 11075 6218 56, 5723 52, 572% 52+ 54 495 8, Q0 0.0
g 1Lu75 &1L7 55. 5650 51, 5650 51. 53, 467 8. 0 0.0
19 11075 7558 72. 5500 59. . 5500 59. 68. _ 1458 18. 0 0.0
20 11075 6102 55. 5631 51. 5691 Sl. 53. 421 7. 0 0.0
21 11075 6383 58. 5948 Hh. 548 5S4, 50. 440 7. D.,0.0
22 LL075 6691 &0, 5978 Hb. 5978 54. 58. 713 11. N 0.0
23 11075 6402 53. 5942 S4. 942 Bha H6, 460 T, 0 0.0
24 11075 59495 54, 5489 50, 5489 50. 52, 460 4. D 0.0
25 110715 6559 59, . 5598 51, 5545 50. 55. 961 15. ' 63 1.
26 11075 6036 55. 5599 51, 5599 51l. 53. 437 1. 0 0.0
21 L1075 5844 53, 5401 49. 540)1 49. 51. . 443 8. 0 0.0
28 11075 5911 53, 5466 49. 5466 49.- 51. : 445 8. 0 C.0
29 11075 5865 53. 5404 49, 5404 49. S1. 461 8 D 0.0
3¢ 11075 5932 Sh. L 5463 49, 5463 4Y. 52. 469 8. S0 0.0
31 11075 5904 53, 5461 49. 5461 49. 51, 443 8. 0 0.0
32 11075 TC90 4. 6160 Ho. 65160 564 61. . - 930 12, 0 0.0

[ I B}
.

554400 200738 57, 133636 52. 183573 52. 54. . 17102 9. 63



SIMULATION CF SMALL SHELL {30 X 5 ARRAY)} FINAL BREAKDOWN

PROCESSCR TIME TRACE

TIME TASKS G/C PROCESSORS : -

o 11 O |
300 119 1 I CAAAAAAAAALAAAANANRANAANAANAADAAN ]
600 87 1 I AAAAAAAAAAAAAAAAAAAAALAAAANAAAAA ]
900 86 1 I AAAAAAAAAAAAANRAAANAAAAAAANANAAAAA T
1200 55 1 I AAAARAAAAAAAANAAANAAAAAAAAAANAAAAAN ]
1560 23 1 I AAAAAAAAAAAAAANAAAAAAAAAAAANANALS T

1800 22 1 I AAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAL
2100 01 1 AAAANAAARAAAAAAARAAADLAA 1
2400 01 1 e 1
2700 01 1 v A I

- 3C00 126 1 I AAAALAAAAC e o vesoaseess s ANMAARAAA T -
3300 01 i « AAAAAAA 1
3600 01 i A 1
3900 01 I AAAAAAAAAAAAAAAA JAAARAAAAAAAAAA
4200 01 1 ; A 1
4500 269 1 I AAAAAAAAAAAAAAAAANAAAAAAAAANALAAN ]
4800 238 1 I AAAAARAAAAAAAAAAAAAAAALANAAAAAAAA T
5100 207 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAA ]
5400 178 1 I AAAAAAAAAAAAAAAAANAAAAAAAALAALAAAA T
5700 148 1 1 AAAAAAAMAAAAAAAAAAAAAAALAANAAAAAAA ]
6000 137 1 I AAAAAAAAAAAAA. e s AAAL o« JAAAAARAAA ]
6300 82 L I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
6600 48 1 1 AAAAAAAAAAANAAAAAAAAAAAAAAAAARAAA T
6900 01 T o s AAAAAAAAAAANAAAAAAAAAAAAARAAAA,. ]
7200 ‘ 01 I . : : 1
7500 01 I AAAAA . I
7800 133 1 I e DAAAAAAAAA e st es enssctessoeanss I
8100 118 1 I AAAAAAAAAAAANAAAAAAAAAAAAAAAAAAA ]
8400 g7 1 T AAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAL T
8700 63 1 I ANAAAAAAAAABAAAAAA. «o s AAAAAAAAAA T
9000 54 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1
9300 - 23 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA T
9600 01 I AAAAAAAAAAAAAAANAAAAAAAAAA  AAAAA ]
I I I

9900 : 0 AAAAAAAAAAARAANAAAAAAA



PROC

G~ O UGN e

e

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
23
29

.30>f

31
32

SIMULATION JOF SMALL SHELL (30 X 5 ARRAY) FINAL BREAKDOWN

<

AVAILABLE

10400
10400
10400
10400
10400
16400
10400
- 104C0
10400
13400
10400
10400
10400
16400
10400
10400
10400
183400
10400
10400
10400
10400
10400
10400
10400
10400
10400
1043C0
10400
10400
10400
10400

332800

OTAL

7556
8084
7715
8106
8221
8232
7902
7907
7847
7855
7873
7890
7945
7585
1894
7904
7654
8516
7843
8015
8023
§031
8040
9087
7775
7165
7181
7258
7229
7274
7243
7290

R e

250440

73.
78.
T4,
78.
79.
79.
T6.
76'
75,
76.
76,
76.
76.
76,
T6.
T6.
T4,
32.
75.
77.

77.

T7.
77.
87.
15,
69,
69.
70.
70.
70.
70.
70.

5.

' FREE MODE TIME

USEAGE

USER

6928
7061
7358
7743
7848
7848
7518
7513
7445
T442
T445
7483
7493
7384
7381
7381
7199
7355
T442
7602
76G2
7602
7602
7618
7363
6766
5771
6845
6802
6848
6805

6856.

> 2 a2t s e, e e et

234649

74

67,
68.
71.
T4,
75.
75,
72.
72,
72. .
72.
72.
72.
12.
T1.
T1.
1.
69.
71.
12.
73.
73
73.
73.
760
71l.
65.
65,
66,
65.
564’
65,
66,

71,

PROCESSOR SUMMARY

PROCESS

6628

6950

7358
1743
7848
7848
7518
7513
7445
1442
T445
7483
T493
7384
7381
7381
7199
7169
1442
7602
7602
7602
1602
7881
71363
6766
6771
6845
6802
6848
6805
- 6856

N

67.

67

71
T4,

75.
75..

T2

72..

72
72.
2.
72.
12.
T1.
71.
Tl.
69 .
69.
72.
13.
73.
73.
13
76,
71.
65.
65,
606,
65.
66,
65,

6o.

234315,

70.

>

EFF

1.
74.
73.
7.
78.
78.
75.
75,
T4

75.

75.
75.
75

75.
75+

75
72.
78.
T4
76.
76 .
76.
76
85'

4.

68
68,
69,
68.
69.
68.
69.

144

< OVERHEAD
SYSTEM % USER
628 8. 0
1023 13, 111
357 5. 0
- 363 4. 0
. 373 s, 0
384 5. 0
384 5. 0
394 5, 0
402 5. 0
428 5. 0
407 5. 0
452 6. 0
501 6. 0
513 - 6. 0
523 7. 0
455 6. 0
1161 14. 186
401 5. -0
413 5. © 0
421 5. o
429 5. 0
438 5. 0
1169 13. 37
412 5. 0
399 | 6. 0
410 6. 0
413 6. 0
427 6. 0
426 6. 0
438 6. 0
434 6, 0

6.

15791

o

e ¢ 8 & & o & e

oNoNeoNoNeoNoNoloNoNoNeNoReNoNwlR e/ VYV

CODOOO0OO0ODOO0ODODO

cooo0o0

® 0 4 ¢ e ¢ o s ODe o s 8 0 Ne & 3 o o o o

COOO0OTCOOOs DOOOO

OCODOCOOOO



TYPES OF PARALLEL EXECUTION

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

e A SINGLE INSTRUCTION BECSBER STKEAM
o MANY ARITHMETIC UNITS
o ALL UNITS EXECUTE INSTRUCTIONS SYNCHRONOUSLY

EXAMPLE:  ILLIAC 4

M. I. M, E. - MULTIPLE T MULTIPLE E

o MANY INSTRUCTION BEegBERs STKEAMS
o  MANY ARITHMETIC UNITS
o UNITS MAY EXECUTE ASYNCHRONOUSLY

EXAMPLE:  FSDPP



PERFORMANCE WITH DATA DEPENDE

BRANCHES

N\

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.

PROCESSOR UTILIZATION MAPS

FSDPP

&t

10

20

30

40

50

EFFECTIVENESS 92%

o

ILLIAC

&
i
5
1
|
1
1
1

10

20} 4

30 2

40

50
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PROCESSOR ALLOCATION TO ELIMINATE WAIT TIME

<g———— GANG BUFFER >
AREA
< CALCULATION ——>
AREA
1 31 1 1 1 2 1
11 3 1 2 1 1 3
1 2 1 1 3 1 1 2
1 2 11 3 1 1 2
12 3 4 5 6 7 8 910
I —

TIMES VARY FROM 1-3 AS

HNMWBOHFENDWS

GANG BUFFER WIDTH
GREATER THAN CALCU-
LATION WIDTH TO ALLOW
DATA VISIBILITY

~<¢— ACTUAL ROW IN GANG

BUFFER

SHOWN ABOVE

ASSIGNMENTS

PROCESSOR CALCULATION

1 2 3" 4 5

I 213 [ 4 ’
14 I3 4

¥ 4 318 ! 1 14

’ 4, 4, ’ ’
4

6

7. 8

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.



EXAMPLE OF DATA BUFFERING FROM WEATHER CODE

DATA REQUIREMENTS FOR MESH
POINT COMPUTATION

FREE MODE REQUIRES EACH
PROCESSOR TO FETCH 63 ITEMS

GANG MODE REQUIRES EACH
PROCESSOR TO FETCH 35 ITEMS

22

10

me

o -



ESTIMATED PARALLEL PERFORMANCES

100 | 100 { ALL CODES
EXAMINED
L EATHER
L SHELL
MM SHELL
- 50— 50—
|— SPUTTER
L— paD
| RADISH 5
L AFTON
L TRASH
— 3D0HD
0 _L 0_|
S.T.M.E. M.I.M.E.

EFFECTIVENESS EFFECTIVENESS

?ggf;;ﬂ; g |



OPERATING
SYSTEM



cp

CP

CP

I0P

CP

MATN
MEMORY

AUXILIARY
MEMORY

[OP




APPLICATIONS

LARGE SCIENTIFIC

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

REAL TIME

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

MULTI-JOB

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



DESIGN OBJECTIVES

EXPLOIT FORK/JOIN

FORCE FUNCTIONS TO 1/0 PROCESSORS
»EXPLICIT, DYNAMIC RESOURCE MANAGEMENT
CHANGE ABILITY

- LESS THAN 5% OVERHEAD - 300 INSTRUCTION TASKS



GENERAL OPERATING SYSTEM STRUCTURE

10P P 10P
I |
| |
! I
I—-—————-— ACQUISITIONE :
| !
> |
SETUP dCONPILE? f—>
| I
) ﬁ I
> EDIT |
] | output
| |
\ Y |
! |
: EXECUTION [
;| : l
T
|
| | BREAKDOW
: | .
| |
o
: | PURGE
. !



\

PROBLEM AREAS

170 BANDWIDTH
¢ FUNCTIONAL CHARACTERISTICS

e MINIMIZE TRAFFIC WITH EXTERNAL INTERFACES
E.G.. ONLINE DATA AND PROGRAM MAINTENANCE

MEMORY MANAGEMERT
o  HIERARCHY
o  RELOCATION PHILOSOPHY

COMPILE

@ IMPLICIT VS EXPLICIT
e OPTIMIZATION

DATA MANAGEMENT

TASK COORDINATION
e SOFTWARE-HARDWARE TRADEOFFS



SYSTEM SIMULATOR

PURPOSE

o SOFTWARE DESIGN
o  SOFTWARE IMPLEMENTATION

* METHOD

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

o  EXECUTION SIMULATOR
o PROGRAM MODELING SYSTEM FOR 0S/360



EXECUTION SIMULATOR

ENGINEERING DESIGN TOOL
o  INTERPRETIVE EXECUTION - FLOW TRACE

o  [NTERFERENCE ANALYSIS - PERFORMANCE



CONFIGURATION TABLE

PROCESSOR

P p

1 2

RESOURCE

~ PROCESSOR P T
0 0

FLT ADD - -
0 0

FLT SUB F F
0 0

FLT MPY 6 6
| 0 0
DECODER H H
1 2

MEMORY 70D, 1

MEFORY BUS




FLOW CONTROL TABLE

P S p— ?-iﬁlil..wﬂwwv

e o e oy

-
!
1
i
H

0

PRIORITY ALGORITHM

OPERATION

STATISTICS
- COLLECTION



UG

NO -

YO

U1

N1
Yl

U2

Y2

w3

[NSTRUCTION UNIT

MASKO
YO NO
E{ 64 10
SIIF REQ
El 20 1yl
MASKI
Yl N1
Ei_ o4 [l
S{ID . REQ
E{ 4 1U2
0
Y2 Y2
S1AG REQ
E |20 13

-

INSTRUCTION
FETCH

20 M i,
oy
DECODE
ADDRESS
GENERATION

by




SIMULATION CONTROL

o INITIALIZATION
o  TERMINATION
o OUTPUT

DESIGN PARAMETERS -

o CONFIGURATION
o TIMING
o ALGORITHM

INSTRUCTION STREAM




LIST

 PRUCESSCR

" CHANGE

CHANGE

CHANGE
ChANGE
CHANGE

START

TRACE
CHANGE
PLUT

ceNOPARM

ING OF PARAMETER CARDS AS READ

NUMBER=32
RESCURCE=ADGEN, MASK=10y  ACTSF=RELEASE
RESOURCE=FLDIV, NUMBER=1l, ~ TYPE=COMMON, 'Ac755=evenr.x
ACIDT=0,  ACYSF=EXFLD o0
RESCURCE=PRGL © PRIDT=448
FCTSTEP=XFCRKy ENTRY=3, FOT=40  CHANGING DELTA-TIME FIELD

FCYSTEP=PRIOKRLITYy LNTRY=2, FSE=EVENT, * FADDR=PRIORITY

STINST=1, STPRCC=31, ‘ I ¢
ILIMET=20000 :

LINES=U : CUMMENT
FOTSTEP=PRIORITYy ENTRY=2, FUT=448
PAGES=400

MAIN KEYWORDS NEED NOT ALL START IN COL 4

END OF PARAMETERS. 13 CARDS REAOD.



e L b O A, P . N, S e R . . . -

)

LCC 0BJECY CODE ADDR1 ADDR2 STMY SOURCE STATEMENT ' FOLJANG6S  4/04/68
7

[V : ' 462+ INSTRC - STARTY O CONTRCL SECTION FOR INPUT INSTRUCTIONS

: : o 463+%

oucoLc 000CV000 ' 464+[BEG DC A{Q) FOR LENGTH OF INSTRUCTIONS
406 ¥ -
467 *
468 *
465 * :
470 ‘ PRINT ONyNUGEN SUPRESS INSTRUCTION MACRO EXPANSIONS
471 * :
472 % INSTRUCTIONS TO SIMULATE ¢SUBROUTINE CMP108*
473 % .
414 %
475 % PRIVATE STORE ASSIGNMENTS
476 %

471 % VARLABLE PRIVATE STORE LOCATION
478 % | ——ma————— S I,
479 % J 0 (XRO)

480 * Iry 1 (XR1)
4u1 % I v 2 (XR2)

482 * IM 3 (XR3)
483 * IM1 4 (XR&)
484 % LUOOP CNTRL 5 (XR5)
4ub * JM 6 (Xke6)
480 * MRCH 7 (XRT)
487 ¥ ‘

488 ¥ CONST 1 8

489 % CONST 2 9
490 % CONST 3 , 10
491 * CONST &4 = 11
492 & CONST 7 = ©° 12
493 CONST 10 B S 13
494 % CUNSY 0.25 S 14
495 ¥ CUNST 0.5 .o . 15
496 % ‘ o
497 %  ARRAY PU - 20
49y % ARRAY P L ' C 40
499 % ARRAY PV - 60
500 * ARRAY DXU 8¢C
501 * - ARRAY V 100
502 * LTEMP, , : 19
503 * : ’

501’ %* ) N . .
505 %' - GET ALL PROCESSORS GOING ON TASK
506 *

507 A FORK 8

516 8 FORK C

525 € FORK D ’
534 D fFORK E

543 E FORK CMP108B

552 %



I8 & SN0 (uC N SR T R oL

LCG  OUBJECT CCOE ADURL ADCR2Z STMT
563
561
562
563
So4a
574
584
594
604

- 605
615
625
526
627
628
629
640
6bhl
662

673 -
634

69Y
706
715
726
137
748
759
7469
170
778
‘788
198
3409
820
831
342
851
852
863
864
14
885
896
966
207
915
926
921
931
948
958
Y68
9ie
999

SOURCE STATEMENT FOLJANGS  4/04/58
cnploa NOOP ENTRY FOR SUBROUTINE CMP108
% INITIALIZE REGISTERS FOR LOOP
%
LDX  X2.C5 SET 1 70 5
LUX  X3,C31 SET IM TO 31
LDX  X64C30 SET JM TO 30 : ,
LOX  XTsC2 SET MRCH 10 2 = THEN 34 4, 2, 3, 4, ETC
® X . . M 1
LUX < X0,CO START J AT O
LDX  X5,Cl START LOOP CONTROL AT 1
*
MRS o . ‘
% INSTRUCTION COUNTING STATEMENTS, 1.E. CTR=CTR+4, ARE NOT SIMULATED
» ) .
LOOP CATX  ClyRU.X0 J=J+1
TXH - SN10,X0,C2 IF(J.NEL2)
TXLE  SNL1Q,X0sCY GO YO 10
ATX  CleXZeXL IP1=1+1 : ‘ ,
TXH  SKIPlyX24X3 IF(I.EQ.IM) cees 1P=1 ’
SFX ClyX3,X4 TEMP - X4=1M-) :
TXLE  SKIP1,X2,X4 1F JLE. 1M-1, THEN .NE, IM
LDX  X1,C1 1p1=1 a
SKIP1 LEX  X&eX2 1M1=
. SFx ClyXboX4 T-1
TXH  SN10yX24C1 1F(.NOTL(1.EQ.1)) ,
TALE SN10D,X2,CC : G0 10 10 :
LDX  X4sX3 1HMl=1M : L
%
SN10 NOOP WAS CTR=CTR%4 .. -
LOD  Al,X5 SIMULATE SAVING *CTR® SINCE.
STO - Al,P19 IT DOES NCT AFFECT FLOW .
TXH  SN21T04X0,X6  IF(J.EQeJM).esGD TO 2175 - BRA IF HXGHER*
o SEX ClaX6,Xé CTEMP - UM=JgM-1
S TXLE  SKIP2,X0,X6  COUMPARING J TO JM-1
TOATX - CleXbeX6 RESTORING JM
BRA SN2175 GO TO 2175 (J.EQ.JIM)
* PN
SKIP2 ATX " ClaX64XE KESTORING JM {HERE IF J.NE.JM)
*
SN2170  LuD  Al,P40 PLILT)
© FADD 2 AL.P40,AL + PLJyIP]) :
FMPY Al,P20,A1 ABOVE QUANTITY * PU(J,I)
S10 Al,P20 PULJ,1)= - ABOVE RESULT
* :
SN2175  NOoOP ‘ WAS CTR=CTR+4
TXH  SNYLX74C2 LR Nor {MRCH.LE.2}) GO TO 1
¥ BT :
LOD : ~Al,PLOD V(J.I.L) ] e L
FACO Al4P100,AL + ViJdyeIML,L) ’ : o
STU  Al.P1l9 SAVE IN TEMP v : _
Lubd ‘Al P40 P{Je1) : e
FADD Ai,P4U,Al € PLI=1,1) o
FIPY  Al4P19,Al % (VIJy1eL) + V(JgIML,LY)
FMPY  Al,Pb0,AL * DXULY)



By, NS S W T MU R OMTTT OoNITRULATOR —

LCC. ! 0BJECT CODE

ADDR1 ADDR2

STMT

1001
1012
1022
1023
1024
1032
1043
1054
1055
1065
1076
1087
109
1106
1119
1120
1126
1139
1150
1151
1161
1172
1183
1154
1205
1215
1216
1224

1235 .

1246
1257
1268
12417
1278
1289
1298
1299
1310
1320

1321

1330
1331
1342
1353
1354
1305
1376
1377
1387
139¢
1397
1398
1407
1528
1529

SOURCE

SN12

SN13

*
SKIP3

%*
SK1P4

* .
SN2181
*

*
*
TENDCMP

*
%

STATEMENT

FMPY Al,4Pl4a,Al
STQ Al , P60
NOQP

TXH SN12,X7,C3
TXLE SN12¢X7,C2
Lop Al,yP40
FADD “Al,P40,AL
FMPY Al,P100,AlL
FMPY Al,+P80sAlL
FMPY Al.P15,A1
STo Al P60
NOQP -

TXH SN13,X7,C4
“TXLE SN13,X7,C3
LUD Al,P40 .
FADD Al,P40,A1
FMPY - Al,P100,Al
FMPY AL,PB0O,AL
FMPY Al,P15,Al1

STO Al,P60Q

NOOP

TXH SN21514X04 X6
SFX CleX64X6
TXLE  SKIP3,X04X6
ATX  Cl.X64X6

BRA SKIP4

ATX Clys X6 X0

BRA SN2181

AlX ClyX2,X2

LDX X0,C1

NUUP SN2131

ATX ClyX5,4X%X5

TXH TENDCMP 4X5,(30
ATX CLyX74X7
TXLE LOUP,X7+C4
LOX X7,C2

BRA Loap

TEND CMPLOS

TERM

PAGE™ 13
FOLJANGS  4/04/68
* 0,25
PVIJ,1) = ABOVE PRODUCT
WAS CTR=CTR+4
IF (o NOT, (MRCH.EQ43))
GO TO 12
P(Jo1)
+ PLI-1,1)
* V(JylyL)
* DXULJ)
%0,5
PV(Jel) = ABOVE PRODUCT
WAS CTR=CTR+4
IF(oNOT. (MRCH.EQ.4))
GO TO 13
PLJy1)
+ PlJ=1,1))
* V(J,IM1,L)
* DXULJ)
v *0,5
PV(Js1) = ABOVE PRODUCT
WAS CTR=CTR+4
1FUJNELJIM) oees GO TO 2181
TEMP = JM=JgM=1
BRANCH IF J oLE. JM=1 ( NE. JM )
RESTCRING JM { J +EQes JM )
BRANCH AKOUND EQUAL CASE
RESTORING JM = J oNE. JM
GO TO 2181
1=1+1
J=1
CONTINUE
LOOP COUNTER UP BY ONE
BRANCH TO TEND IF DONE
MRCH=MRCH+1 ’
BRANCH BACK 1F MRCH STILL LE 4
RESET MRCH TO 2 '
CLEANUP INST4830
INST4840

INST4850



RESOURCE UTILIZATION
o BUSY TIME
o IDLE TIME

REQUEST QUEUE
o  LENGTH
o DELAY
o REQUESTOR

INSTRUCTION EXECUTION TRACE
o INSTRUCTION FETCH
o DECODE
o ADDRESS GENERATION
o OPERAND FETCH
o EXECUTION




\

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT - PAGE 1

SYSTEM CLOCK TIME=00000064

RING PRIORITY=(0y14243)

l=iNSYRUC7. FETCH R=EXECUTION-UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

O0=0PLRANU FETCH

(STAGE TIME / TUTAL TIME)

-]~

.CCC
.ccC
oLac
$LGC

«CCLC
«GiL
«CCC

bUC
OCCC

«CGC -

N AR

«CoC
«CuC
+CCC
«LLC

.L0C
«LCC

.L00 -
OCOC.

" WCCC

«LCC

JCLGv

«LCC

«LCC
iy
«COC
.CoL
+LLC
LlC
«OLC

«31z

-l

«CCC
«00C
«0CC
«CCC

.CCC
.00C
+CCC
«0CC

«LCC
«00GC
+0GC
.LCC

"o CCC

«00C0
+LCC
+»CCC

.00¢C
.GCC
«CCC

«COC -

«0CC
.0CC
Q¢
»0CC

.CCC
+0LC
«0cC
.CCC

WwClC
«LQC

.00¢C
«UCC

-A-

+00C
«00¢C
.0CC
«C0C

«CCC
«00C
«C0C
«00C

.G0C
.60C
«0C¢
.CoC

NIV

N
«CCC
+COC

«00C
«GUC
.OCC
«U0C

UG
«L0C
«00Q
«G0U

«00C |

-00C

2000
+0LOC

. eL0C”

«C0C
«U0C
.00C

-U-

«CCC
«0Cy
.CCC
«0CCL

«CCC
«C0Q
QCCC
«CCC

«CCC
«C00
.CCC
.CGC

.dod
«LGC
«C0G
«CCT

«C0C
«C0C

.cbc .

«L0C

.CuC
.C00
«COC
.CCC

«C0C
«C0C
.00
.CCC

.CcC
«CCC
«CUC
«CCC

(AVERAGE)

C.CO
€.00
Ce.0U
J.00

Cal0

PROC.

WN =0

-~ 0 U

31

LINSTRUCTIUN)

FETCH EXEC,

" FORK

1 2 3 4 4 5 6

0..0000080......6....00-4.00.00.2.0.00.tO.o..oooB..oooooéoooooo3

10802881

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

FLePT,
FLePT,
FL.PT,
FXePT,
FXx.PT.

ADC|ISUB
MULTLIPLY
CIVILE
ALDLSUB -
MPYiplyv



ISINSTRUCT. FETCH R=EXECUTICN UNIT REQUEST REJECTED

O0=0PERAND FETCH

(STAGE TIME / TUTAL TIME)

rl=’

C o223
178
S178
.133

s132
«133
o133
LYY

«0HS-

.05"
.L8S
LBy
«CUS

« 089
Lvs

eL44
+La4
«C44
+Laq

.L44
«Ch4
$G44
oLa4

«C44

.C4ﬂ,

«Caq
«Caq

'c“q
«Cad
Ca4

« 312

-0-

«C44
«C35

435

C2€

o267

.Czb
«Gl7

Icl7
«017
«C17
«Cl7

«Gl7
«017

.C08

«CCu
<008
.C0d

" .04

«(C8
«CC8
+CC6
«CCy

<COC
.COC
.CcCC

«LCC
«CCL
«LCC

+Ub3

~A-  =0=  =R=
.C44  .C26 o000
‘044 .026 4000
.C44 .CZo 4000
W44 LC26 4000
.C44 026 4000
L044 .026 L,000
044 o026 +000
L044  .026  .000
.C44 o026 .000
044 4026 4000
L044 o026  LU0U
WGh4 4026 4000
.C44  .00C .00
(044 LU0C <000
L044  L0CC L000
<G44 L00C  LULD
.C44 JCUC .000
.C44  LOCC  .000
L044  L00C . +C0C
LC44  .CCC .000

«U0C  J00C LLO00
«U0C  +0C0  L0U0
«CO0U0 JCUC .00C
.CuG¢ .000 .uULO

«UCC JC0C .000
«U0G  J00C .0u0
L00¢ LCCC .00

+0UC  «C0C L0000

«00C J.C0C .000
«LUC LCLC  LCU0
LUl  .0CU0  .u00

wU4 «C2E 0000

(AVERAGE)

T C.C0
V.00
C.CO
C.CU
0.00

EXECUTION SIMULATOR INSTRUCTfON TRACE OUTPUT
SYSTEM CLOCK TIME=00000448

Y=EXECUTICN UNIT RCQUEST ACCEPTED /=DIVISION IN PROGRESS

PRUC.

wWN~O

~NO U

CINSTRUCTICN)
FETCH EXEC.

NOJP  NUOP
NOOP™ NUOP
NOaP  NOOP
NOUP NOOP -

NOaP
NuLP
NCoP
Nuoe

NGoP
NGoop
NQOQP
NUOP

NuQoP
NUuP
NQOP
Nooe

NOUP.
NJQOP
NOOP
NGUPpP

NCOP
NUUP
NUaP
NOuP

Noop 7
NQoP
NOQP
NGUP

NCUP
NJoP

- NuoP

LUX NOQP

\

PAGE 7
RING ‘PRIORITY=(1,2+3,0)

E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

D=INSTRUCTION OECODE

1 2 3 4 4 5 6

0....'..80......6'......4.I...002...0...0...0...8...0...6.....03

1T IDODDDAAAAAAAAAAAAAAAAAAAAQOOCOCRONNOOLEEEYYYY

ILTIYIIITILIIIIL]

ITRIIISTITTIITIIIITIDDDODAAAAAAAAAAAAAAAAAAAACCCUOOO00NCODECEEYYYY
ITIIITIITIITLITAIIIIODDDAAAAAAAAAAAAAAAAAAAAQUOOOQOUNDOCOCEEEEYYYY
JITIYIIIITITIIELIIIIIODDDAAAAAAAAAAAAAAAAAAAACOOUOOR000Q00EEEEYYYY
eoeeseee MITIIITIITITIIIITIIIIOCDOAAAAAAAAAAAAAAAAAAAACODONQOOONON
ceoosse s IITTITIIIITITIIITIIIIIDDDDAAAAAAAANAAAAAAAAAAADOOCOODOOCON
eeoeeese [IIIIITIIIIIIITTIIIITIIDDDDAAAAAAAAAAAAAAAAAAAADNNOOCODODCOT
eseeeee o IILITITIIIIIIITIIITIIDDDDAAAAAAAAAAAAAAAAAAAAOQOCOONTRDCON

esesecvececssees IIITITIITTIIITITIIITITODDODAAAAAAAAAAAAAAAAAAAADDOOD
ccescsccsceeees s ITIITIIITIIITILIIIITIDDDDAAAAAAAAAAAAAAAAAAANADDUVD
eevocsccacaceces s [ IITIIITIIITTILIETITITIDDODAAAAAAAAAAAAAAAAAAAADODD
cesccecescnceees IITHITITIIITITIIIIIIDDODAAAAAAAAAAAAAALAAAAAANDOD

seessecessscsesssscccceee IITIITIITITITITITIIDODDAAAAAAAAAAAAAANAA
sesececescssvencecncece  IIITITIIIITITIIITIITIDODDAAAAAAAAAAAAAAAA
esasescesecsccevececccese IIITIITIITIITIIITIITIIODDDAAAAAAAAAAAAAAAA

PITIIITITIITIXITILLLINDOOAAAAAANAAAAAAANANA

TIITIITTLLITITTITITITIDODDAAAAAAAA
) TITIITRIIIITITIITLIIIOODDAAAAAAAA
ITITITIITITIIITITIITITO00DAAAAGAAA
TIRIIITIILEITITIIITIIIOOODAAAAAAAA

EXECUTICN UNIT UTILIZATION, (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

FL.PT,
FL.PT,
FL.PT.
FXePToe
FXePT,

AU SUB
MULTIPLY
Vivive

ACUD| SUB
MPY|CLV

VITITITIIIIIIITITIIID0ON
ITIEILIYIITITINITLTT00D0D
IITOITNITITLIITITITI00D
IITIIIIITITIIILTTIIT1DD0D
IITITITIITILLILI

CIILITITINLIITNLI

IRCRESSRRRE 0T

[IIITITNITIITELII

rrreroes

' IT1I1111
) 5 11111111
IITLITT1T1T10DDDAAAAAAAAAAAAAAAAAAAACOOOCUO00000EEEEYYYYITILIIL]



.

I=INSTRUCT,

O=UPEKANC FETCH

(STAGE TIME / VTCGTAL TIME)

-]

1234
» 195
163
adbs

156

150

<126
o1t

2107

«117
«117

SAlT

417
«LL7
111
.Cls

«CTb

00?8
oCTY
«Uly

JL78
«07¢8
«C78
OC”U

«C78

«UlB
.C78
L0783

«Clt
<074
+C1E
312

«C4t
»C39
« (3%
«Q31

«C31
.C31
«L21
« (023

«£22
«231
o243
«C23

oC22
<023
.(23
«01%

«Cl5

«015
«Cl5

8 CL5

«Cl5
2015
.C15

€15

.C07
U7
«J07
«0C7

«CC7
007
.CC1?

-A-

«C78
.078
.c.’d
«078

.£78
<078
»07d
G748

078
078
.O7ﬁ
3078

078
78
.078
U8

W78
074
076
078

U35
036
039
«03%
039

«039
«G39Y

<039

035
wU39

.C39
078

-{-

«Ché
«Casn
+C46

.Ol‘é
+046

k.CAu

«C46
+L4o
«L46
«C4o

.C23
«G23
«L223
«C23

e (23

«023
«.024
<023

«C23

«023

.L23

+C23

«C23
«C23
«C23
«C23

«C23
.U23
« 046

- -

000
«000
000
.000

.00C
«000
.000
. 000

.C00
000
»00G
«G00

«030
«000
«U0y
000

» 000
«000
+000
«00¢C

L0008
VIR
. Quo°

sUUO

«000
« 000
009
'UOO

«L0U
.000
<000
.000

{AVERAGE)

C.Co
U.C0
C.00
£.00
C.0U

EXECUTION SIMULATOR lNSTRUCTfON TRACE OUTPUT - . S .7 PAGE- B

SYSTEM CLOCK TIME=00000512

RING PRIORITY=(1,2,3,0)

FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERAT!ON

Y=EXECUTICM UNIT KEQUEST ACCEPTED /=DIVISION IN PRCOGRESS D=INSTRUCTION DECODE

PRGC.

~ o wvs WN O

L}
g

10

11

12
13
14
15

s 16
17
18
19

20
21
22
23

24
25
26
21

24
29
20
31

EXECUTION UNIT UTlLIlATiUN.

FLoPT,
FL.PT.
FL.PT.
FX.PT,
FX.PT,

(INSTRUCTIGN)

FETCH EXEC.

LDX
LDX’
LDX
LUX

LDX
LDX
LOX
LOX

LOX
LDX
LOX
LOX

LCx
LDX
LDX
LDX

LDX
LDX
LDX
LOX

LULDX

LDX
LUX
LOX

Lbx
LbX
;. kDX
TRDX

LOX
LOX .
LUX
LDX

LOx
LDX
LOX
LDX
NOUP

NOOP
NUUP

- NOOP

NGQap -

NOCP
NOUP
NOUP

NGOP
NuaPpP
NOOP

NQUGP -

NOOP
NGOP

NOUP
NCOR

NUOP
NOOP
NOUP
NOOP

NOUP
NOUP

NGGP .
NOOP .

NOOP
NLOP
NQOP

CLOX

ACu) suB

MULTYIPL
viviove

ALD)SUB
MPY|ULV

Y

1 2 3 4 4 s &

0......‘8.‘.'...6"...‘."...‘.'.2....'..0‘......8.'..‘..6.‘....3
TICITEYIRIEIITITIIIITIOODDAAAAAKAAAAAAAAAAAAAACOODCCOCOCO0EEEEYYYY
IITITIINEITITETILET IDDDDAAAAAAAAAAAAAAAAAAAANOCTOODRONONEEEEYYYY
ITTRILLYILETIIITIIITODDUAAAAAAAAAAAAAAAAAAAAQOCOOCOOQ000EEEEYYYY
ITSTIRITTITIEITIILIT10DRDAAAAAAAAAAAAAAAAAAAACCOOCUOOU0UOOEEREYYYY

EEEEYYYYIIIIIIITIIITINIIITIIIDDDDAAAAAAAAAAAAAAAAAAAACCQOOOAQNDONO0
EEEEYYYYIIIITITIETIITILITTITIDODOAAAAAAAAAAAAALAAAAAAAODDGOOOOCCCO
EEEEYYYYITIITIIITLTIITTITI ST IDODDAAAAAAAAAAAAAAAAAAAAQDODOTNOGCA0
EEEEYYYYILLIIIIITTIITTI I IIIDOODAAAAAAAAAAAALAAAAAAAADNOOODDNOODO

O00U0CCOEEEEYYYYITITIIITTITITIIIITITI T IDODDAARAAAAAAAAAAAAAAAAACLCEO
OOCOGUOUEEEEYYYYLIIYITSEITETIITIT LI IDODDAAAAAAAAAAAAAAAAAAAALLOG
OCGCCCO00CEEEYYYYLIILITLILIZIITIITLITITY IDODDAAAAAAAAAASAAAAAAAAACOCH
OQUOCOOGECEEYYYYITITRTITIIETIITIT1TI11I0UDDAAAAAAAAARAAAAAAANAACODD

AAAAGOOCOOOUUOCOEEEEYYYY I LIIYSITIITIITITEITITIODDDAAAAAAAAAAAAAAAA
AAAACOCOOO0GIOOO0CEEEYYYYIIITIIITTITTITIIT LI IODODAAAAAAAAAARANALLA
AAAAOOCCOOO0COO0UEELEEYYYYIIITITIITIIIIITITLITLIDDODAAAAAAAAAAAALAAA

AAAAOCOGOGOUIOOUEEEEYYYYLIIITITIITIITIIITIITIOOODAAAAAAAAAANAALNAL . |

AAAAAAAAAAAAQCOQOGCUCOCOEEEEYYYYIRITITIIDITITITTIITITITOOCOAAAAAAAN -

AAAAAAAAAAAADDUOUODOUOODEEEEYYYYI1i1IIIIIIII!IIIII![DDDDAAAAAAAA
AAAAAAAALAAAUGGCOOUOUOOOEEEEYYYYITITIL LI ITIITITITIDNODAAAAAAAA
AAAAAAANAAAADOOCOSOUUBUUEEEEYYYYLELIITLL IITIIITILIOODDAAAAAAAA
[IIILIIIrnono

AAAAAAAAAAAAAAAAAAAAOCOOOCDOODGCOOEEEEYYYY ] 111
IILIILEI LT InOND
111
111

1!
AAAAAAANAAAAAAAAAAAACBOOUOR00UOO0EEEEYYYYITTLI
[I1 1111111110000
11} [IIIEITLTINDOY,

11

il
AAAAAAAAAAAAAAAAAANAAGLOGOOOODCO0EEEEYYYYITT 11
AAAAAANAAAAAAAAAAAAAGUCOCCO00GCOEEEEYYYYI] 11
1111DDUDAAAAAAAAAAAAAAAAAAAADUOCDOOU0000EEEEYYYYIITI
TIILIDDDOAAAAAAAAAAAAAAAAAAAADOUGOOQUUOCOOEEEEYYYYITLL
[ITTODODAAAAAAAAAAAAAAAAAAAADQOCGCCOUOOOEEEEYYYYITTT
ITTID0DDAAAAAAAAAAAAAAAAAAAACCOU000DO0DCEEEEYYYYIEL]

—t ot e

lellllli!lIl!UDDDAAAAAAAAAAAAAAAAAAAAUUUUOUOOOOODEEEEYYYYI!I!IXll
Sa PILITNETL LT IDDODAAAAAAAAA AAAAAAAAAAAOODUOOOO0CO0EEEEYYYYITITIITIT]

TITUITLLL LLEDDDDAAAAAAAAAAAAAAAAAAAACCOCODCCOOCOECEEYYYYIITEITLL
XlXIIII!IIIIDDUDAAAAAAAAAAAAAAAAAAAADOUCUUOOOUUUCttEYYYYI!XXIXI!

(DIGITS INDlCAfE.# OF INSTRUCTIONS IN UNIT) : ‘



I=INSTRUCT, FETCH R=EXECUTICN

U=CPERAND FET(CH

(STAGE YIME /7 TLTIAL TIME)

-1=
<281
«215

iy K
L

o262

23
202
PR
a25C

« 250
«25C
e 25C
025G

«25C
e 250
«25C
231

T.221
o231
0231
o231

$231

0231
231
0231

WERS

«231
0231
231

“e231
o231
3
«3le

-G

.C87
«€58
+C5E
<052

.C52
«CH2
Ll
+C5¢C

«C5C
050
«C5C
«.05C

«C5C "
.050

«C5C
«CaT

«L41
«Cal

. Cat

«C47

.Cat

LG4l

eCal
«Ca7

«C45

«C45
«L4b
«C45
«C6C

—-A-

e23
«231
231
2317

02317
237
« 251
231

LY
231
231
«231

«231
£ 231
0231
231
237
L2371

.231

«223
$225
225
0225
0225
e 225
225

e 225

0225
225

225
231

-0-

«142
142
142
L 142

o142
o142
«l42
0142

el42
142
o142

«135
«13%
0135
135

«13¢
«135
«138
«135

138
«135
«135
135

0135
« 135
135
.138

138
.135
«13%
« 142

-R=-

«COC
« 0317
. 037
«CO0

.CCO
« 00U
«C0C
«000Q

«G00
+ 200
«G00
«000

.CJ0

+CCC
«CO0

.CCO
« U
«COC

« UG
«L00
. CUO

<000

«C00
» 009
«COC
. CuQ

.C00
. 000
.coc
<000

(AVERAGE)

V.50
0.00
C.00
C.00
CeLy

EXECUTION S{MULATOR INSTRUCTIGN TRACE OUTPUT L . PAGE 25

SYSTEM CLOCK TIME=00001600 RING PRIORITY=(3,0,1,2)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERAT!ON

Y=EXECUTICN UNIT REQUEST ACCEPTED /=0DIVISICN IN PROGRESS D=INSTRUCTION ODECCDE

PROC.

e N = O

-~NO U

(INSTRULTION) :
' -1 2 3 4 4 5 6
..-E"CH EXEC. '0.....‘.8‘....'.6....".1’...."..ZO.Q.'.IO.'.....B....‘..6.....'3
FADD FAQD TILITITITTINIILITILYIDDDDAAAAAAAAAAAANAAAAAAACOOONOGOSNODEEEEYYYY
FADD  FALD ITTIYLEITIYILITITIIIODODAAAAAAAAAAAAAAAAAAAAOOCOD COCONOOEEZERRRR
FADD FADO TITILILITIDILITITI17100DDAAAAAAAAAAAAAAAAAAAACOCODOONOVOCEEEERRRR
FADC  FADD ITIIYISTIILITIITIIT{IODBDAAAAAAAAAAAAAAAAAAAADOOOCOOUCOQUEECEYYYY
FADD LOGAC EEEEYYYYIITIIIITILIITII11ITII0DDEAAAAAAAARAAAAAAAAAAAAQCONDCCOCHU0
FAODD LOAD ECEEYYYYIIIIITITIIIITINIITIIIDDDCAAAAAAAAAAAAAAAAAAAACUOODOCOOVCO -
FADL LUAD CEECYYYYISITITITIIITITIITITIOCODAAAAALAAAAAAAAAAAAAAADQCOOCCCOCEDD
FADUD LUAD EEEEYYYYIITILITITLIITIIITIITIDODDAAAAAAAAAAAAAARALAAAACCOCRCOCCLON
FADD LCAD O00UOGCOCEEEEYYYYIITIIIITIITIJITITI IS IDDDNAAAAAAAAAAAAAAAAAAAAQGCO
FADD LDAC . OOUOJUOGEELEEYYYYITITITITITITITITIIITIIODODAAAAAAAAAAANAAAANAAAAAQOGO
FADB LOAD 7 CCCCGCOCEEEEYYYYITIIIIIITITITITITII IODDDAAAAAAAAAANAAAAAAAAAGGDN
FADD LCAD OCCOOQCOEEEEYYYYITIIIIITIIIITIIITITIO0DDAAAAAAAAAAAAAARAAAARALGLROD
FALD LOACD ' AAAAQCOCUOUO0000FCEEYYYYI LT I IIITII1TTITIT10DODAAAAAANAAAAANLAARA
FADD LOAD AAAAGCUOO0000UCOCEEEYYYYLITIIIIIIIITITITIIIUINDOCAAAAAAAAAAAAAARA
FADC LOAD. AAAACGOCUOQCOOUOEEREYYYYIITIIITIITITIITIITIIDDODAAAAAAAAAAAAAAAA
FADD  LOAD AAAAUGOUUOOOUOUOEEEEYVYYl%11111IIIlI[II71IIIDDDDAAAAAAAAAAAAAAAA'
FADD LCAD AAAAAAAAAAAAUUUGQODUDQCUEEEEYYYYI[I[Ilfl!IIIII!X!IIIDDUDAAAAAAAA
FADD  LUAU AAAAAAAAAAAADCQCOVOCUCOUOEEEEYYYYIITIITIITSIIITIITITICODOAAAAALAA
FADD LUAD AAAAAAAAAAAAUDOGOOOCOUGCEREEYYYYITIITIITITITITITINITIDODDAAAAANAA
FALO LCGAUD AAAAAAAAAAAAOQOGCOOOCOV00CEEEYYYYI ETIITITITIIITITITIITISODDAAAAAAAN
 Mf#ADU LOAD AAAAAAAAAAAAAAAAAAAAOUOUUOOOUUUOEEEEYYYYIIll!lllI}II(I!IIII[DDDD
.. FADL LOAD AAAAAAAAAAAAAAAAAAAADOOOOCCOOUOOEEEEYYYYTIILITIIITIIIITTITIITIIIIOONDD
" FADU LOAD AAAAANAAAAAAAAAAAAAAADCOOQDCOOO0OEEEEYYYYIITIIIIIITIITINIILITLIORGN
FADD / LUAD AAAANAAAAAAANAALAAAACOQOCOODOGOOEEEEYYYYTTIITITIIIIITIITRLITITIRO0ON
AN
FADD 1GAU II1ICCCUAAAAAANAAAAAAAAAAAAAUOCOODUO00CO0EEEEYYYYIITIIITIITIIITYILY
FADU  LOAD I11IDDODAAAAAAAAAALAAAAAAALAOUQOOODICCOOEEEEYYYYIIITITIITIIIINIT]
- FADU LOAL. TIIICLCCAAAAAAAAANAANAAAAAAAACOGCGOGOUOOCEEEEYYYYITITITIIIIYITETT
S FADD Y LOAL LTI IDDUDAAAAAAAAAAAAAAAAAAAAGOGOUUOOUOOGECECYYYYY Y DI TITIITINITI
FABD . LOAD SELIITYTITTTIDDDOAAAAAAAAAAAAAAAANAAAOCOCCCONOOVOSEEEYYYYITITITILITL]

FADD . LGAD JITTTLIE1ILTIIIDDODAAAAANAAAARAAAAAAAAACOQODOCO0000EEEEYYYYILTILITTLY
FAOD LCAD  T1ITHILLLI LITODDOAAAAAAAAAAAAAAAAAAAAGLOOCO00000VEEEEYYYYTIITIILIITI
FMPY FAGO.:. ;" ITILIIIITILIDDOOAAAAAAAAAAAAAAARAAAACCOGOOCOO000EESEYYYYILIIITIT]

EXECUTICN UNIT UTILIZATION. (DIGITS INCICATE # OF INSTRUCTIUNS IN UNIT)

FLoPT,
FL.PT,
FL.PT,
FX.P1l,
FXOPTO

ADD| SUB ' ERRTIE ’ e —1TTT111133333333
MULTLPLY T .

CIVIDE

ADD| SUB -

MPYIULIV _ >



1=INSTRUCT. FETCH
U=UPERAND FETCH

{STAGE TIME / TCTAL TIME)

-

e2t8
204
e 264
026“

2064
e252
252
#2502

ed52
.2"L

«24C.
«252

e252
.2‘.0
024C
«24C

024c
0248
e2ld

o24C

«24C
e 248
« 240

e 24C
248
ez 8
e ZhU

.2"0
w244
<28
312

-D_ .

«C57
«C52
« (52
(52

-V

050

S
«C50

.C50
«Cag
«L48
«05GC

050
LG8
<G48
. Cab

«C4t
«C45
rC4b
<048

«L48

.045

«C45
«C48

«Cas
« 045
«C45
«L4b

+C4b
+Cabd
45
sU6C

-pA-

«24C
« 228
«228
o24C

«24C
0228
024G

240
228
0228
«240

«240
« 224
o228
o240
«24(

224
228

s 240

0228
«228
«228
28
228

28
228

+ 224

«228
228
228

-~

e l44

#1317

137
o l44

144
$137
e137
o144

e 144
«137
«131
olan

«137
<137
137
«131

<137
o131
<131

«131
«137
131
. 13—,

137
137
<131
«131

.137

<137

o131
144

R~

.036
«Q36
.036
000

«000
«036
+036
«GCQ

«COC
«C306
000

.CCO
«G306
«C36
.000

.C00
«U30
0036
«C00

«C00
<030
«C36
. 000

«CU0
«U36
.C3¢
«CUJ

.COC
«000
.C36
«000

(AVERAGE)

11.50
0.37
.C.0C
€.00
UCOO

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT - PAGE 26

SYSTEM CLOCK TIME=00001664

RING PRIORITY=(3,0,1,2)

RSEXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=£XECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

12
13
14
15

le
17
18
19

26
21
22
23

24
25
26
21

28
29
30
21

EXECUTION UNIT UTILIZATION,

FL.FT,
FLLPT,

FL.PT.
FX.PT.
FXeP1,

(INSTRUCTICN)
FETCH EXEC.
FMPY  FMPY
" FAULD
FACD
FMPY FMPY
FMPY FaALC
FADD
FADD
FMPY FADD
FMPY FAULC
FADD
FADD
FMPY  FADD
FMPY FADD
FADD
FADD
FMPY FADD
FMPY FACOD
FADD
FADC
EMPY FADD
FMPY FADD
FADD
FADD
FMPY FAOD
FMPY FADD
FADD
FADD
FMPY FADU
FNMPY FADD
FMPY FADD
FADD
STU  FMPY

ADD| SuB
MULT1PL
CIVIDE

ALDISuUB
MPY| DIV

Y

1 2 3 &4 4 5 » 6

0‘0.0.oosanoooc'boo.o000400000'.20.0000.00...0ooB.}.‘o--éocoo.oa

TITITEIITITILITILIITIODDDAAAAAAAAAAAAAAAAAAAACCOOQCOOCGCO0EEEERRRR
RRRRRRRREKRRRRRRRRRRRRRRRRRRRRERRRRRRRRRRRRRRRRARRRRRRRRRREEEEYYYY

"RRRRRRRREKRRRRRRRRRRRRKRRRRRRRRRRRARRRRRRRRRRRRRRRRRFERRRREEEEYYYY

ITIYLIITIITITITILTIIODDDAAAAAAAAAAAAAAAAAAAACCOCQOO0O0CCUEEEEYYYY

ECECYYYYITIIIIIITIITIIITILIYIDDODAAAAAAAAAAAAAAAAAAAAOCOOCONODCCO
EEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRKRRRRERRRRRRRRRRRRRRRRRRRRRRRRKK
EEEERRRRRRRRRRRRRRRRRRRRRREKRRRRRRRRARRRRRRRRRRRERRILRRARRARRRARRLRRA
ECEEYYYYIITIIIZITIIIILITITIIIDODDAAAAAAAAAAAAAAAAAAAAQNDOOOOGOCN0

OCOOOCOGEEEEYYYYITIIYITIITITITITITIIIIIDDDDAAAAAAAAAAAAAAAAAAAADLOD

. 000D0000EEEERRRRRRRRRRRRRRERRRRRRRRRRRRRRPRRRRRRRRRRRRRRRRRRRRRR

UCOCOULOGEEEERRRRRRRRRRRRRRRRRKRRRRRRRKRREKRRRRRRRRRRRRRHRRRRRRRRKI
OOGOCOUGEEEEYYYYITITILITTITITIIILIIIIDUDDAAAAAAAAAAAALALAAAAADCCD

AAAACCCCUCCCUOCOOEEEEYYYYIIIIIITIIIIITIIIITITIIOCODAAAAAAAAANAAAAAA
AAAAQQOCUOOCUO00NEEEERRRRRRRRRRRRRRRRRRRRRERRRRRRRRRRRRRRARPRRREKR
AAAACCCCUOCCCUOOCCEEEERRRRRRRRRRRRARRRRRRARRRRARRRRRRARRRRARRMRRRRRR]
AAAAQCOCOOCGOOUCEEEEYYYYLITIITIITITIITIIITITI IOCODAAAAAAAAAAAAAARA.

AAAAAAAAAAAAQUCCOOCOUOUUEECEYYYYTITITITITLIILITITITTITIEIIODDDAAAAAANA
AAAAAAAAAAAANDOCCOOCCUBUUEEEERPRRRRRRRRRRRRRRRRRRERRRRRRRRRERRRRRR
AAAAAAAAAAAACCOCUUCCCCUCEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRR
AAAAAAAAAAAAUUCCOCOGOOUOEEEEYYYYITITITIIITITIITITITITIIODDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAGCGOCCCCCOOUUEEEEYYYYIIILITIITITIIIIILILIIDODD

AAAAAAAAAAAAAAAAAAAACOUUCOCO0000FEE ERRRRRRRKRRERKKKRRRRRRRRRRROR
AAAAAAAAAAAAAAAAAAAACCOCGOORCCOOUEEEERRRRRRRRRRRRRRRRRRRRRRARIRRRR
AAAAAAAAAAAAAAAAAAAACLOOCCCOOOOCEEEEYYYYITITITIIIIITTIITIILTIITIONDD

ITTIIDCODUAAAAAAAAAAAAAAAAAAAACODCOQUOCQO0EEEEYYYYIITIEITITIIIIITI

1ITIDUDDAAAAAAAAAAAAAAAAAAAACCCOOOU00000CEEEERRRRRRRRRRRRRRRRRRRR
IT1IDODODAAAAANAAAAAAAAAAAALAGOOGOUO00LUOEEEERRRRRRRRRRARRRRRRRRR
1I1IOCDCAAAAAAAAARAAAAAANAAACCOGOGCOO0C0OD0EEREYYYYIIIITIITITILIITILL

T1IITITITITIDOUDDAAAAAAAANAAAAAAAAAAAQOOCOCOOOUOOELEEYYYYITITITITITI
TITIIITITITIDUDDAAAAAAAAAAAAAAAAAAAAOONCOCO0QODOEEEEYYYYITITITITITTL]
ILLLTIIIITLIDDODAAAAAAAAAAAAAAAAAAAAGGOOCCCCCCCOE EEERRRRRRRIRRIRR
TITITITITIITUODDOAAAAAAAAAAAAAAAAAAAAGOOOOGCOONCOOEEEEYYYYITETILIIT!

(DIGITS INDICATE # OF INSTRUCTIUNS IN UNIT)

5555555571 77771777199659399G68BLBBBBBODDNDDODFFFFFFFFGGGGGGGGGGGGG6G66
: 1111111122222222



EXECUTIUN SIMULATOR INSTRUCTION TRACE'OUTPUT . PAGE 35

SYSTEM CLOCK TIME=00002240

RING PRIORITY=(19243,0)

I=INSTRUCT. FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

0=0PERANY FETCH

 (STAGE TIME / TGTAL TIME)

S ]

.285
261

e 258

eclé

0261
«258
«25C
e 261

«258
« 250

«241) .

«201

«258
+250
ezl
«258

eihC

«241
232
«2538

«25C

‘0241

.232
.258

e25C
e 241
«23¢
«258

258
o250
echl

«312

-D-

« (57
«053
«CH1
.ch

«.C53
051

«C5C

«C53

.C51
<G50
.c"a
.C53

(51
«050
«C48

«C51

.C5¢C
JC48
.Cab
.C51

«C5¢C
C48
«C4e
«CH1

«C48
.G4b
.C“l'
.C50

«CHC
«C4d
L4t
+06C

—A-

«250
0241
232
«258

«250
o241
«232
.253

.25C

0241
o232
.258

.250

o241
232
258

«250
o241
«232
258

o241
223
«250

e 241
232
223
«250

.25C
02"1
o232
258

-0,

«15(C
144
«136
«155

«15C
« 135
«155

«15(
144
.lacn
<155

.144
135
0133
.lbc

o144
136
«133
«15C

. 1"1'
«l3%
«133
«15C

144
135
.133
.15¢

.15¢C
.l44
.135
o155

-R=

«C26
«053
080
«U00

«026
.053
.C8C
GO

«C26
«053
.08C
.000

«02¢
" eUB3
«+080
+000

«C206
«053
. 080
«C00

.C26
.053
«C30
«U00

« 026
«053
.080
.000

000"
<0206
.053
«300

(AVERAGE)

13.15
0.37
C.00
C.C0
C.GC

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

W N~ O

~Ccwms

B
9
10
11

12
13
14
15

‘16
17
18
19

2C
21
22
23

24
25
26
21

28
29
20
.31

EXECUTICN UNIT UTILIZATION,

FL.PT,
FLoPT,
FL.PT,
FALPT,
FXxePT.

(INSTRUCTICN)

FETCH

FADD

LGAD
STO .
FMPY

FADD
LUAD

STU
FMPY

FADD
LUAD

STC
FMPY

FADD
LOAD

STQ
FMPY

FaADL
LOAD

STO
FMPY

FADD
LOAD

sT1C
FIpY

FADC
LOAD

STG
FMPY

FrpY
FADD
LOAU
FMPY

ACD] SUB
MULTIPL
DIvioe
ALD]| SuB
MPY[DLV

EXEC.

FADD
LOAD

STa
FMPY

LOAD

STO
FADD
FAVD

LOALC
STO
FADD

FADD

LOAD

STO
FADD
FADD

LOAC

S10
FADD
FALO

LUAC

STo
FADD
FAOU

LOAD

STQ
FADD
FALD

FADD
LOAD

STO
FMPY

Y

11
.O00COOO0CEEEEYYYYILITITITIIII

1 2 3 4 4 5 6

0..00..080..;.0;6.o.oooo“o.oocc0200000;.0.o.o..o&ooo.-.ob..lo-oB

IIIITIIIIITIIIIIITII IDDDOAAAAAAAAAAAAAAAAAAAACOOUOCOCOD00EEEEYYYY

ITTRIITYTIIINETIIITIITODDDOAAAAAAAAAAAAAAAAAAAACOOOCOOOCDOUOEEEEYYYY
ITITIITITTIITILITITIIII I TODDOAAAAAAAAAAAAAAAAAAAAQDNCOOCCNOCOCEECEYYYY
ITLITYIIIIIIIETETIITITIOOUDAAAAAAAAAAAAAAAAAAAAQCQOOOOCOOOCREEEYYYY

EEEEYYYY!IIIIllIIIIIIIIIXI[IDDDDAAAAAAAAAAAAAAAAAAAAOODGOODOOdOD

CEEEEYYYYLIITIIIIIITITTITIIIT1ODDDAAAAAAAAAAAAAAAAAAAAONCCODOO0000

EEEEYYYYITIIILITITILIIIITITITITIDDDCAAAAAAAAAAAAAAAAAAAADNODRUCODINO00
EEEEYYYYIIITIIIITITILIITITITITIIDUDDAAAAAAAAAAAAAAAAAAAADLCOOOGONNUOD
OCOCOOQOOEEEEYYYYIIIIITIIIITTIITITIIIIIDDDCAAAAAAAAAAAAAAAAAAAADDQD

ITTITITITIIIDDDDAAAAAAAAAAAAAAAAAAAAQDQOD
OOGGCCOOOEEEEYYYYITIIITIIITIIITITIIITITITIIODDDAAAAAAAAAANAAAAAAAAAADCOO

OOUOOGCOUEEEEYYYYITIITIIIIIIIITIIIT I TUDDDAAAAAAAAAAAAAAAAAAAADOOQD |

AAAACCOCOQCCOOQCEEEEYYYYITITITITIITIITITIIIITLIIDDDDAAAAAAAAAAAANAAAA

AAAAUCUGOOOO000O0EEEEYYYYITIITITITIIIITIIITITIDDODAAAAAAAAAAAAAAAA
AAAACOOCUCOCOUCCECEEYYYYIIIITIIIIITLITIITITIITITIDOODAAAAAAAANAANAAAA

AAAACGOCOCOGIO00EEEEYYYYIIIIIITITIITIIIIT 1T IDDDDAAAAAAAAAAAAAAAA '

AAAAAAAAAAAAQOOCOCOOCOCOEEEEYYYYIITIITIITITIITIIIIIIODDODAAAAAAAAS
AAAAAAAAAAAACOCCOOOOUGOCEEEEYYYYILIIITIIIIIIITITILIITIIIIDDDDAAAAAAAA
AAAAAAAALAAAAQOOCCOCOODUOREEEEYYYYITITLIEITTIITIIITIITITITIIDODDAAAAAAAA
AAAAAAAAAAAAUGUCOGCOGGOOO0O0EEEEYYYYIITIITITIITIITITITTILIDDONDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAQGOCCCCOOO00EEEEYYYYLIITIIIIIIIITIIITITIIIIODOD
AAAAAAAAAAAAAAAAAAAAUCCOQOOOCO0O00EEEEYYYYITTIITIIIITIITIITIITILIIODNDD
AAAAAAAAAAAAAAAAAAAAGCCCCOCCCCOCEEEEYYYYIIITILIIIIIITIIITIININODD .
AAAAAAAAAAAAAAAAAAAACOCOCOCGCCOCOOEEEEYYYY I LITTIITIIIIIIIIITIIIONNDD

T1IYOCDCAAAAAAAAAAAAAAAAAAAACCOCOQOO0O00UEEEEYYYYIIIILITIITIITIILL
1 TIIDDDCAAAAAAAAAAAAAAAAAAAAOCCOUOODOODOOEEEEYYYYIITITITITIITIITI
111 IDCOCAAAAAAAAAAAAAAAAAAAAQCCCOCOOCO0DEEECYYYYITITITIIIIIIIIITI
II1IDDDUAAAAAAAAAAAAAAAAAAAACOOOOODOOCO0EEEEYYYYIIIIITITTITITILNLL

TITILIITIIILIDDODDAAAAAAAAAAAAAAAAAAANAOOOCCOCOOCODEEEEYYYYTIIITILTL
IITIIITITITI0DDDAAAAAAAAAAAAAAAAAAAAQUOOOOODODOOEEEEYYYYITIITIIL
ITTITLIYIITIDODCAAAAAAAAAAAAAAAAAAAAQCOCCCCCOO0DEEEEYYYYITIIITIYY
ITEILITTT LI IDUDOAAAAAAAAAAAAAAAAAAAAUUQOOGO0O0000EEEEYYYYIIITIIIL

{DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

BBBBBBBBCCCCCCCCODODDODVEEEEEEEEFFFFFFFFGGOGGGGGFFFFFFFFEEECEEEE
1111111122222222



32

30
28

20

24 .

22

20

18

16
14
12

10

EXECUTION UNIT UTILIZATION

SYSTEM CLOCK TIME=00006528 RING PRICRITY=(0,142,+3)

ACTIVE PROCESSORS :
ACTIVE EXECUTION UNIT STAGFES
REJECTED E~-UNIT REQUESTS
ANY COMBINATION OF ABDVE

*#OCO
LU T R 1}

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPRPPPPPPPPPP

P

; 1] R v ’ v R RU
P R R U ’ Uyuuu R U
P : R ‘ , U RRRR  RR :
P : v R RU - R R U
| Rkt gk gk ok ok R . RRR , RR Aok e o Ao o ok Ak A kKRR RRRRRRRRR RR RR

- - P ——— - s - -—— -

!
|
|
|
]
!
1
|
i
!
I
|
|
|
|
|
|
|
!
1
|
|
|
!
|
|
|
|
|
|
|
|

.‘..5...LlO..llS..2|0..ZI5..3]0.¢3I5..4]0..4!5..5'0..5]5..6'0..6]5..7|0..7|5..8|0..8|5..9]0..9]5..1100'

PAGE

7



32

- 30

28
26
24

22

20

18
lé
14
12

10

EXECUTION UNIT UTILIZATION \
SYSTEM CLOCK TIME=00032128 RING PRICRITY={0,1,2,3)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED F-UNIT REQUESTS

ANY COMBINATION OF ABOVE

¥ X QO
[ I 1]

PPPPPPPPPPPPPPPPPPPPPPPRPPPPPPPPPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPAPPPPPPPNPPPPPPP

s u : » o v
uu : '
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INST
LCC CBJECT COCE

ceccce
€CCCeC €CCo0000

ASSEMBLED INSTRUCTIGON INPUT FOR EXECUTION SIMULATOR

“ ACDRL ADDR2 STMY

462+1
403+%
464+

466
461
468
469
470
471
450 D
489 L
498 0
5C7 D
SL6 1
526 1
5317
548
559
570
581
592
603
bla
62
63¢
045 *
046 -
683

#* % ¥ &

SCURCE STATEMENT

NSTRC

BEG

EX
EX2
EX3
EX4
ASKA
K2

" FOlLJANGS

START O CONTROL SECTION FOR INPUT INSTRUCTIONS

nC

At0) FCR LENGTH OF INSTRUCTIONS

PRINT ON¢NOGEN

FORK
FORK

FORK -

FORK
FORK
LDX
FADD
FSuB
FMPY
FDLV
ADDD
Sus
MPY
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SFEX
TXH

TEND

TERM
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TK29X2,CO
TASKA

SUPRESS INSTRUCTION MACRO EXPANSIONS

CLEANUP

S

INST4840

PAGE 11
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INST4710
INSTAT20
INST4730
INST4740
INST4750
INST4T760
INST4TT0
INST4&780
INST4790
INST4BOO
INST4810C
INST4820
INST4830
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SIMULATICN CF SMALL SHELL (30 X 5 ARRAY) FINAL BREAKDOWN

PROCESSCR TiME TRACE

TIVE TASKS G/C PRCCESSORS
C 1 l I ® 5 5 59 52 % 5 P 08 P 00 D9 0T 8ot s e 8D I
10C 134 1 I AAAAAAAA L eeesssasssossecssnnsss 1
2GC 119 1 I JAAAAALARAAAAAAAAAAAAAAAAAAAAAAAA
3¢C 116 1 I JARAAAAAAAAAAAAAAAAAAAAAAAAANAAA T
4¢C 118 I I ARAAAAAAAAAAAAAAAAAAAAAAAANAAAAAA I
56C 118 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
£CC 81 1 I AAAAAAAAAAAAAAAAAAAAAALAAAAAAANAA ]
1CC 87 1 I AAAAAAAAAAARAAAAAAAAAAAAAAAAAAAA T
gCe 8¢ 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
5CC 86 1 I AAAAAANARAAAALAAAAAAAAAAAAANAAAAA ]
icac 58 1 1 AAAAAAAAAAAARAAAAAAAAAAAAA. s AA ]
1iCC 55 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
12606 55 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAALAAAA T
13200 54 1 I AAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAA I
14CC 41 1 I AAAAABAAAAA .o oo e s AAALAAAAAAAAAAAN T
15C0 23 1 I AAAAAAAAAAAAAAAAANAAAAAAAAAAAAAA T
16CC 23 1 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1
1700 22 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAALAA 1
-18CC 22 1 I ABAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
1500 ¢ 1 1 A AAAAAAAAAAAAAADAAAAAAA 1
2C0¢C C I I A AAAAAAAAAAAAAAAAAAAAAA i
2100 C 1 1 AAAAAAAAAAAAAAAARAAAAA 1
220¢C C 1 1 AAALAAAAAAAAAAAAAAAAAA I
23GC¢C c 1 I ' - I
24GC C 1 i . I
25¢C Cc 1 1 . I
2¢GCGC C I I A 1
21CC c 1 1 A 1
280C C 1 I A I
25¢C 01 1 A i
30GCC 12¢ 1 I AAAAAAAAA s v aeeeeenaeos s AAAAAAAA |
310C 82 1 I seee s AAAAAAAAAAAAAAAAAAAAA o we e 1
- 320¢C 33 1 I AAAAAAAAAAAAA s esssosee e s AAAAAAA ]
33¢CC 1 1 +AAAAAAA : 1
340C G 1 i . I
3560 c 1 i . 1
2£GC Cc i i A I
317CGC c I 1 : A 1
380¢C c 1 I AAAAAAAAAAAAAAAA LAAAAAAAAAAAAAA 1
3860 c1 I AAAAAAAAAAAAAAAA JAAAAAAAAAAAAAA I
4CCC 01 I AAAAAAAAAAADAAAA JAAAAAAAAAAAAAA T
41GC C I I AAAAAAAAAAAAAAAA JAAAAAAARAAAAAA ]
42306 (VI | I A I
43CC 266 1 I AAAAADPAAAAAAAAAAALAAAAAAAAAAAAAA ]
4400 265 1 I AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAA |
45CC 269 1 I AAAAAAAAAAAAAAAAALAAAAAAAAAAAAAA T
46G0 268 1 I AAAAAAAAAAAAAAAAAAA . ANAAAAAAAAAA I
47CC 238 1 I i

AAAAAAAAAAAAAAAALAAAAAAAAAAAAAAA



SIFULATICN CF SMALL SHELL (30 X 5 ARRAY) FINAL BREAKDOWN

PRCCESSCR TIME TRACE

TIME TASKS G/C PRCCESSGORS
48CC 238 1 I AAAAAAAAAAAAAAAAAAAAAAAAAALAAAAA |
45CC 2371 1 I AAAAAAARAAAAAAAAAAAAAAAAAAAAAAAA ]
5CaC 2809 1 I AAAAAAAAAAAANA. S AAAARAAAAAAAAAAAA I
510C 2G1 1 I AAAAAAAAAAAAAARAAAAARNAAAAARRAAAAA T
52CC 206 1 I AAAAAAAAAAAAAAALALAAAAAAAAAAAAAA ]
53CC 195 1 1 AAAAAAAAAAAAAAAAAAAAAAAANA oo A ]
5400 176 1 1 AAAAAAAAARAAAAAAAAAAAARAAAANAAAAA 1
5500 175 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
56GC 174 1 I AAAAAAAAAAAAAAAAAAAAARARAAAAAAAA ]
57GC 148 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1
580CC 144 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA T
5G0C 142 | 1 AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I
6£CGC 137 1 1 AAAAAAAAAAAAA. . JAAA. 4 AAAAAAAAA I
61CGC 112 1 I AANAAAAAAAALAAAAAAAAAAAAAAAAAAAAAN T
62CC 169 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA I
63C0 82 1 I AAAAAAAALAAAAAAAAAAAAAAAAAAAAAAA |
64CC 75 1 I AAAAAAAAAAAAAAAAAAAAAAAAADAAAAAA 1
5£5CC 52 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
66CC 48 1 I AAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAN 1
t7CC 26 1 I AAAAAAAA. JAAA. JAAAAAAAAAAAAAAAAA ]
£E8CC 16 1 I AAAAAAAAAAAAAAMAAAAAAAAAAAAAAAAAA T
£5CC g1 I o s ANAAAAAAAAAAAAAAAABAAAAAAAANA,. T
1CGC 01 I AA  AAAA A AA AAAAAAAAAANAAA ]
710C ¢ 1 I AA . A AAAAAAAAAAAAA T
1200 C1 I . i
13CC C 1 I . I
7400 C I [ . 1
7500 01 1 AAAAA I
1€GC c1 1  .AAAA I
1706 G 1 I .AAAA 1
780(: 133 I I oaAAAAAAAAAA.O.Q.ooon'oouovacooo’ I
15CC6 116 1 I ALAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 1
. 8CCC d19 1 I ALAAADAAAAAAAAAAAAAAAAAAAAAAAAAA |
g810¢C 118 1 I AAAAAAAAAAAAAAAALAAAAAAAAAAAAAAAA
820¢C 118 I I AAAAAAAAAAAAAAAAAAAAAAAAANAAAAAA |
83CC 88 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA T
£40C 87 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA |
&5C0 86 1 1 AAAARAAAAAAAAAAAAAAAAAAAAAAAAAAA |
860C 8& 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAANAA 1
87CC 68 1 1 AAAAAAAAAAAAAAAAAA. « . s AAAAAAAAAA I
680C 55 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA T
89C6 55 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA ]
9CCC 54 1 I AAAAAAAAAAAAAAAAAAABAAAAAAAAAAAA |
510C 54 1 I AAAAAAAAAAAAAAAAAAAAAAAAAABAAAAA |
52C0 25 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAA I
53G6C 23 1 I AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA |
S4C¢C 22 1 I AAAAAAAAAAAARAAAAAAAAAALAAAAAAAAA T
5500 22 41 I AAAAAAAAAAAAANAAAAAAAAAAAARAAAAAN 1



SINULATICN CF SMALL SHELL {30 X 5 ARRAY) FINAL BREAKDOWN

PROCESSGR TIME TRACE

TINE  TASKS  G/C PRGCESSORS
S&CC C 1 I AAAAABAAAAAAAAAAAAAAAAAAA  AAAAA 1
9700 ¢ I 1 A AAAAAAAAAAAAAAAAAAAAAA I
S8CC ¢ I I A AAAAAAAAAAAAAAAAAAAAAA I
$900 ¢ 1 i AAAAAAAAAAAAAAAAAAAAAA I
1C0CC c 1 I AADAAAAAAAAAAAAAAAAAAA 1
1610C C I I . I
162¢¢ ¢ 1 I . 1
1636¢ C I 1 . I
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SIMULATICN GF SMALL SHELL

<
AVAILABLE

1C4C0
10400
104C0
10400
10400
104CC
10400C
104C0O
164C0
104C60
1C4C0
104C0C
104C0O
104C0
1C400
1C400
1¢40C0
1C4C0
104C0
10400
1C04C0
104C0
16400
104C0
16400
10400
104.C0
1040Q0
104C0O
10400
1C4CO
104CQ

3328CC

<
TOTAL

1556
8084
7715
8106
8221
8232
7502
1507
1847
7855
1873
7890
71945
7885
7894
1504
1654
8516
7843
8015
8G23
8031
804C
$C87
7775
7165
7181
1258
1229
1274
7243
129G

250440

i3,
78.
T4e
78,
19.

19«

76
76,
15.
6.
76,
16
16,
76
16
T6.
4.
82.
75.
7.

T7.

7.
17.
B7.
5.
5G.
69.
10.
70.
0.
10.
70.

15,

{30 X 5 ARRAY)

FREE MUGDE TIME

USEAGE

USER

6628
7061
1358

7743

7848
7848
7518
7513
7445
7442
7445
7483
7493
7384
7381
7331
7159
7355
7442
7602
7602
7602
7602
7518
7363
6766
6771
6845
6802
6848
6805
6856

234649

%

67,
68.
71l.
14,
75.
15.
12.
12
72.
12.
72.
12,
72.
71.
1.
11.
69.
1.
72.
73.
73.
13.
13,
16.
Tl.
65.
65,
66.
65,
66.
65.
66.

i1.

FINAL BREAKDUKN

PRCCESSOR SUMMARY

PROCESS

6928
6950
7358
1743
7848
7843
7518
7513
1445
1442
7445
7483
7493
7384
7381
7381
7169
71169
T442
7602
7602
1602
7602
7881
7363
67646
6771
6845
68502
6848
6805
6856

234315

<y
<

67.
67.
71.
T4
75.
5.
12,
72.
12.
12.
12.
2.
72.
Ti.
Tl
T1.
69 .
69.
12,
73.
73.
73.

73.

T16.
71a
65.
65,
66.
65.
66.
65,
65,

70,

>
EFF
71.
T4.
13.
17.
78.
78.
75.
5.
T4,
75
15.
75.
75.
5.
75.
5.
12,
78.
T4
76.
16.
76,
76.
B5.
4.
68,
68.
69.
68.
6() L]
68.
59.

T4

<
SYSTEM

623
1023
357
363
373
384
384
394
402
413
428
407
452
501
513
523
455
1161
401
413
421
429
438
1169
412
399
410
413
427
426
438
434

15791

1

OVERHEAD

2

8.
3.
S.

4'

Se

1

1

5'
5.
5
5‘
5.

S,
5.
6.
6.
6.
'7.
6.
4.
5.
5'
5'
5
5.
3.
5.
60

e

5.
6.
6.
6‘
6.

6.

USER

0
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SINULATICK

Ll Cs Oy K
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c
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s N e O e Y
[

P
1
OGO

PN SR GP RN G o
Yy

)

1¢CC

Z1CCC
2¢2GCC
23¢CC
24GCC
25CuC
26CCC
21CU0C
28CCC
29CG0
3CCCC
3100¢C

4500C
46CCO
47CCC

LF 94 X =4

[N
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I i e T e e T e e T e B e B e R e T e e e e el e T el el o T e T B e e I R e T S N I Y I e I I e R T e B o = T S T I I

ARRAY SHELL

FROCLCSSUR TIME TxACE

s/C

Pit SCLSS0ORS

® B 8 0 B 29 8 8B S A B OO VB S F S E e e e s e e
AARAAPARAGALNGALAAAALLAAAA A, o v ot
ALAAALALA L AARALAAARAAAALNANNARAALA
AASAAAARGAALNALAAAAANLAARAANAAAAA
AAANAAAALNALAAAALRAAJANARAAANAAANA, LA
AAAAARAAALALLAR N An ARAAAAALAAAANLZAAALNAL
ALAAARLZAAANRAAALBAAALAALALLEAAALANAA
AAAALRAALALLALARLAEBA AR LAAAAARAAA,. WA
ARALAAANAALNLANMAARARALANANAABAAAAA
ASAANAAALAALARBAARAAALAAALAAAAAAA
Be AALAAALLGALLL CAMAAALANAAANLAD, JA
AHAA&EAAQAAAAAAA&&&AAAAAAAAAAA&A
LAAAAANAANAALAAAAAAAAAAAANAALALA
u.&Ahp«ppﬁuupﬁ.AAAAAAAK&AAAAA..ﬁ
ABANALSAAARNALBALADARAAALGAAARAAALAAA
AABALASALALANNALNBAANALAALAAAAANAA
AdAAAAAALALAAL A CAAABRALAAAJAAAARANA
AHAMNARASLGARALABALAAAAGLALLAANAAAAAA
AARALALAASAALALLAALAARAAAANLSAANAA
AdAABARDAARAAAN L AAANARLASAAAALA,

ALAAAASALADPALAALLAAALAAANRAAN ﬂA\lA
ARNAAAAALAANAAANAALAAAAAAAAAAALANAA
ABAALLAAAANAANJAALAALAAARALAGALA
AAAAARALLDARLALLAAAAAAAAARLAAALAANAA
AHAAAPAAHAAA#HAAAAAAAHAAAAAAAAAA
AsAAAAANAAAAANADAJALALAAANGAGA,

AAAAAAAAAﬂAAAXFﬂAMAAAAAb-AAAAAAA
AAALAAAAARAALALAAAAAARAAAAANAAADNAA
Ao ANBLRAAANAADAPPAAAAALALARAALALA
CAALRBAANRAGANADAADLALAAAANAAAAA
AAANAANAAALAAALAAAAANALAAAAALAANAA
i\g,-\;«\,laru.uua ARAAAADRAAAALA,, W AZAAANAA
AAANAAAANAAAAL AL AAAAAARAAAAAAALAAANA
AAAAAARAALLAANARAPAAARAANAALAAANAA
AALARAAAAGALAAADAAARAAAAAAAAAAA .
AALGAAAARARAAAAALRAAALGALRAANAAAAAA
ANAAAPAAAAAARALDOAAALAAAAAAALAAA
A ARAARAAAALAAALRDBAAAALAAANAAAANAA

AARBARAAAAAANAALAAANAALNAAAAARAAAA,

AJAANAAAARBLBAALBANAAAAANAAANANAAAA
A .
AAAANARABAAN G s s s a0 ansse s MAAAAALAA
e e s AAABADNAALAAANAAAAAAAN t s o s s 0o s
AAN e e eanosoonrs s PANAAAAAAAAAAANAA
AAANAAANAAAANAANAD s o s aveeeas s BAAA
casesss e AAANAAAAAAAAAAAAAANA s .
AAAAAAAN s e n v a csnen o o NAA AANAAAALAA
ABARAAARL LAAARANAAADAANAAA
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TASKS

57T
5¢11
5652
5458
5252
526%
5Z2C¢
5113
{24
4G 34
4847
474¢&
4552
485

4461
43¢
4727¢
4174

4C1%
2585
386¢
3967
3703
3¢1¢C
3tic
3425
3333
3238
31
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HE IR
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N
NS

U
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2845

21C5
ZEel
4tk
221¢C
212E
1682
1e31
1662

54
140C
1255
111C

565

820G

6773

52¢C

54
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ARRAY SkELL

FROCESSCR Timbk TRALE

s/ C
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PRCCESSORS

ANAALAAL AN LAAAANDANAAAALANAALNAAA
AAANAAAAAALSAADANMAAANLANANAAAANAA
AANAAARAD SAA AR AAAAAAAANAAAAAALAAA
AMANCALZRADANALALAARAAALAANARDAARAAL
ANAAAD ARAEALARDANARNEAARAAANLGALAA
AAGAAAALAARAARNALARAAALAAAIA AN LA
AAARAAAANANLEAP L AL JAALANIANRLBANAA
AANAALLANL e « o PANAAAAALAALLRAAAA
AfieAe s AAAAAAABADAAAAALAANALAAANAAA
ApbAXALAREALAAMANAAALLAAAAA WAL W AA
AAAALALANAALLAAAAAA « S P ALAAAANDAA
APAANSAANAARAGRAAALAAAARAGAAAAAAAAA
AABALRAANAMABRAAAAAAAALAAAANNAADAA
ARLARARAARANAALLAAARAAAANLARAAAA
AABMAAARAALAAAAAALAAAASANAAALNAAAA
AAANXABAALALZARNAD JAAAARAAAAARANAA
AALAAAAAARARAAANARAAANAARAARALAAAA
AAAALANARLALAANAPAAAANLAAAAAAAAAAA
ARASALAARAARARLAALAALANAAAARNAADAAAL
AAARNASMAARALALARAAANAAZAANNAANARAAAA
AR AAAARALAALAAEPANAAAAAAAAAARAAA
ANNAAAALARAAARNEPANAAAAANAAAGAAAA
AANAANAALAAARDLEANAARAAAANALANAA
REANAALLAAN A LARRNALANANAAAALALAA

ABAVALAARANAAL LA DARNAALGARAALAANAAN

ALAARABRAAAARAAALAAAAAAAANAAANGALAA
AAAANAAAALANAAAAARA LA JARAAZLANAA
ALBAARAAAALJALAAARAAAABAAAAAAAAAA
A AN AAAADRAAAANARAAAAALAANAANAAA
ANAAABARAAALAALLEAAAAANAAACAAAAA
ARANAAALAARDANAALAAA L LAALAAAAAAA

ALAAAAAARALARALRARAAADRAARARALAAAA

AAAABANANZAAANLGBAACAAAAAAAAAALAA
AAAAARA « ALARALARAAAAAAALAAANAAALA
ABAAARANAAA o A AARAAAAAAAAANALAAAA
ABANABANAARRDZAALAANAAARDAANANAA
AAAAALAAANAREBALA dABLLAAAARAALAA
AAANARARARARLA AAPABAALLANLAANAAAAA

AnAAABAAARARALAAAAAAARAARALBALAA,,

AARARBARNANABRNALZANAARDMLAAANAARAAAL
AAAALAAABAALRALRALNAAANA JALAAANAAAAAA
AAAA . JAAARARALARAAAAAARNAAAALAAAA
AOAAAAADANAAALAAAAAAJAAANADARAAAA
ARARARLAACAARAAARALA JAAACAAAAAAADAA
AAAAAAALALALALAAARAAAAALNAAARAAALA

ABACAAAAABARAALAAAAAAAAAAAAAAAAAA

ANMALAAAAAAADLAALAARAAAAALAARAAAAAL
AARNARNLAAABARAANAAAAAAAANANALAAAAA
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SIMULATIEN CF 54 X 54 ArrRAY Skilb

PROCESSUR TiMe TRACE

T1ikE TASKS c/C PRIZCESSOKRS

CAANLAALBALAANLALLANAADAANAAALAALAN |
AAARAARALAALAL JAAAJALAALANALZAAAAA T
ALANAGAL s BARRAASAANKALZAANAALNANANS T

. i
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CAVALILAGLE

141743
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141743
1417453
141743
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141743
141743
L4174
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141743
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141743
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Lal743
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-
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CCMPLETE RUN OF MINTZ-ARAKAWA WEATHER MOGDEL (1000 POINTS)

1000
2000
3000
4000
5000
6000
7000
8000
9000
10000
11000
12000
13000
14000
15000
16000
17000
18000
19000
20000
21000
22000
23000
24000
25000
26000
27000
28000
29000
30000
31000
32000
32000
34000
35000
36000
37000
38000
35000
40000
410090
42000
43000
44000
45000
46000
47C00

TASKS

-133
64

37

129
19

1828
1670
1510
1352
1192
1033
1045
913
730
6456
511
375
245
86
129
27

55

1629
1858
17886
1760
161G
1542
1460
1380
1300
1218
1138
1857

517
1926

893

157

624

PROCESSOR TIME TRACE

G/C

L e I I T T e I e B e e e T e B e T T T e e e I T o B B e e B e I e A e T e I e e I e A e e I I I A I B I B A I )

PROCESSORS

® 8 & 5 8 5 5 8 8 9 PSS s A 0 P OB LN s e s

» AAAAAAAAAAAAAALAAAANAAAAA

«AAAAAAAAALAAAAAAAAAAAAABARARAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
A AA ARAAA AAAA AA AAAAA AAAA AA
AAAAAAAAAAALNAAAAAAAAAAAANAAAAAAA

AA AA
AAAAAAAAAAAAARLAAAAAAAAAAAAAAAAA
AAAAANAAAAAAAAAAAAAAAAAAAAAAAAAA

.A
AAAAAAAAAAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ARAAAAAAAAAAAAAAALAAL AAAAAAAAAA
AAAAAAAAAAAAANAAAAAAAAAAANAAAAAAA
AAAAAAAARA JAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAARAA
AALAALALALARAAAAAAAAAAAAAAAAALAA
AAAAAAALAAAAAAAAAAAAAAAAAAAAAAAAA
s AALAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAA, AAAAAAAAAAAAAAAAAANAALAAAA
AAAAAAAAAAAAAAARAAAAAAAAAAAAAAAA
AAAAAAAAL AAAAAAAAALAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAALAAA, JAAAA
AAAAAAAAAAAAAALAAAAAALAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAA, AAAAAAANA

AA + AAAAAA AAAA
A A
AAAAAAAAAAAAAAAAAAAAARAAAAAAAAAA

A A A AA AAAA AA AAA A AA A
AAAAAAAAAAAAAAAAAAAAAAAAAAAL AAAA
AAAAABAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAARAAAAAAAAAAALA
AAAAAAAAAAAAAAARAARALAANAAAAANAAA

AAAAAAAAAANAAAALAAAAANAAAAAAAAAAAA

AJAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAA L AAAAAAAAAAAAAANAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAARAAAAAAAAAAAARAAAAA
AAAAALRAAAAAAAAAAAAAAAAAAAALAANAA
AAAAAAAAAAAAALAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAA . AAAAAAAAAANALRAAAA
« AAAAA L AAAAAAAAAACAAA,. . AAAAAAAAA
AAANAAAAAAAAAAAAAAAAAAAANAAAAAAAA
AAMAAAAAAAAAAAARAALAAAAAAAAAAAAAA
AAAAAAAAALAAAAAALAAMALAAAANADAAAA

FIRST RUN WITI

L B e I T B Y e O e I e T R e T e B I e I B B I e i B T T T e I e I e I I I e I R I I I I R I I I I I I )



CCMPLETE RUN GF MINTZ-ARAKAWA WEATHER MODEL {1000 POINTS)

TImE

4800¢C
45000
50000
51000
5200¢C
5300¢C
5400
55000
56000
57000
58000
590C¢0
60000
61000
62000
63000
£400C
£5000
56000
67000
58000
59060
70000
71000
72000
73000
74000
75000
76CC0
7700¢C
78000
73000
3C00¢C
81000
82000
33000
840900
35000
86000
3700¢C
388C00
89000
50000
51000
92000
93000
34000
$50090

TASKS

439
356
221

51

10387
934
1014
367
127
581
435
297
- 150

43

56

60

82

833
601
359
128
129

82

24

SCOTCOO

654
422
192

172

544
310
66
121
62

PRICESSOR TIME TRACE

G/C

PROCESSCGRS

AAAAAAARAARAAAAAAAAAAAAAAAAAAAAA
AALAAAAAAAAAAACAAAAAALAAAAANANAA
AAAGAJAAARAAAAAAAAAAAAAAAAAALAAAA
AAAAALRAAAAANAALAARANAALAAAAAAAAAA
AAAA
AAAAAAAALAAAAAAALAAAAAAAAAAAAAAARA
AAAAAAAAAAALAAAAAAAAAAAALAAAAAAA
AAAAABAAALAAAAAAAAAAAAAAAANAAAAAA
ARAAAAAAAAAAAAAAAAAAAAALA L ARNALAAAA
AAAAAAAAALAAAAAAAAAAAAAAAA. AANAAA
ARMAAAAAAALARAAAARAAAAALAALAAALAAA
AAAAALRAAAAAAAAARAAAAAAAAALAAAAALA
AAA. « AAAAALAAARAAAAAAAAAAALAAAAAA
AAAMAAAAAAAAAAARAAAAAAAAAAAAAAAA
AAAA L AAAAANAAAAANAAAAAAAAAANAALA
ARAAAAAAAAAAAA AAAAAAAAAALNAAAAAA

AJAAAAAAAAAAAANAAAAAAAANAAARALA,

AAAAAAAAAAAAAAAANAAAAAAAAAANAAAAA
A A
AAAAZAAAAAAAAAAAAAAAAAAAAAAAAAAA
AA A A AA AA A AAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

“ee s AL AANAAAAAAAAAAAAAAANAAA L AAAAAA

AAAAALALAAAPAAAAAAAAAAAAAAAARA L AA

ARAAAAAAAAAAAAAAAAAAAAAAAAAANAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAALAAA
AAAAAAAAAAAAAALAAAAAAAAAAAAAANAA

AAAAARAAAAAAAAAAAAAAAAAAAAAAAAAA

A A A A A
AAAAAAAALAAAAAAA AAAAAAAA
AAAA AA AA
AAAA AA AA
AA A A

AAA o o s »AAAAAAAAAAAAAAAAAAALAAAA

CAAAAAAAAAAALAAA. « c AAARAAAAAAAAAAA

AAAAAAAADNAAAAARAAAAAAAAAAALALAAA
AARAABAAAAAAAAAANAAAAAAAAAAAAAAAAA

AAAAAAAAAAALAAAAAAAAAA, . sALAAAAA
AAAAAAAAARAAAAAAAAAAAAAAAAAAAAAA
AAA L AAAAAAAAAAAAAAAAAANAAAAAAAA
AAAAAAAAAAA, AAAAAAAAA. JAAALAAAAA
AAAAAAAAAAAAAARAAARAAAAAAAAAAAMAA
AAAAAAALA, AAAJAAAAAAAAALAAAAAAAAA
ANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FIRST RUN WIT



COMPLETE RUN

TIME

S5£00C
37000
3800¢C
33000
100000
101C00
102000
133000
1C4C00
105000
106000
167C0C
108000
1C39C00
110000
11100¢C
112000
11300¢C
114000
115000
116C00
117000
118000
119000
120000
121000
122000
123000
124000
125000
126000
127000
1280CQ
129000
130000
131000
132000
133000
134000
135000
136000
137000
138000
139000
14CCG0
. 141000
142C00
1430GC0

OF MINTZ-AKAKAWA AEATHER MODEL {1000 PCINTS)

159

PROCESSOR TIME TRACE

G/C

PRCCESSORS

ARAAAAAAAAAAAA AAAAAAAA AA

AAAA AA AA

AA A A

AA A A
AAAAAAAAAAAAAALAAAAAAAAAAAAAAAAA
AAAAAAAAANAAAAAARAAAAALAAAAAAAA., AA
AAAAAAAAABAAAAAAAAAAAAAAAAAAAAAA
Asee s AAAARZAAAAAAAAAAAAAAAAAAAAAA

A
ARAAALAAAAAAAAAAAAAAAALAAAAAAAAA
AAAAANAAAAAAAAAAAAAAAAA . AAAAAAAAA
s AAAAAAAAA
AAAAAAAAARAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAARAAAA
AAA A A A
AANAABAAARAAAALAAAAAAAAAAAAAAAAAA
ARAAAAAAAAAAAAARNAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAA JAAAALAALAAAA
AAAAAA AAAAAA
A A

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAA.....AAAAAAAAAA
AAAAAAAAAAAAAAAANAAAAAAAAAAAAARAA
AAAAAAAAARAANAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAANAA, AAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAA
AAAAAAAAAAANALAAAARAAAADALAARAAAA
AAAABAAANAAAAAAAAAAAAAAALAAA. JAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAA L AAAAAAAAAAAAAAANAAAAAAAAAAA
AAMAAAAAAAAAAJAAAAAAAAAAAAAAAAAAA
sAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ARAA L AAAAAANAAAAAAAAALAAAAARAAAA
AAAAALAAAAAAAAAAAAAAAAAAAAALAAAAA

AAAAAAAAAAANAAAAAAAAAAAARAAAAAAAA
AA AA
AAAAAAAAAAAAAAAAAALAAALAAAARAAAAA
AAAAAAAAAAAAAAAALAAAAAAAAAAAAAAA
A
AAAAAAAAAAAAAAAAAAAAAAAAARAAAAAA
AAAAAAAAAAAAALAAAAAAALAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAARAAAAABAAANAAAAAALNAA,

FIRST RUN

WITH



COMPLETE RUN CF MINTZ-ARAKAWA WEATHER MOZEL {1000 POINTS)

TIME

144000
145000
146000
147000
148000
149000
150000
151000
152000
153000
154000
155000
156000
157000
158000
159000
160000
161000
162000
163000
164000
165000
166000
167C00
168000
169C00
170000
171000
172000
173000
174000
175000
176000
177000
176000
17900¢C
180000
18100C
182000
183000
184000
135000
186000
187000
138000
139000
150000
191000

TASKS

1549
1468
13386
1508
122¢
1146
1065
933
1038
G003
170
£33
501
367
232
68

29
1035
1003
1026

8380
735
590
452
305
159

PROCESSCR TIME TRACE

G/C

L I T I I e A e I I I e I e T e T e T e B e M e T s M e B T e T e B B O e T e I e I I e I e I e I e I e o T B B e B I I e A e e I e ]

PRICESSORS

AAJADAAAAALAAALAAAAAAAANAAAARAAAA
AAAAAAAAAARAAAAAAAAAAAAAAAANAAAA
ABAAAAAAAAAANAAARAAAAAAAAAAAAAAAA
AAAA L AAANAAAAAAAAAAARAAANAAAAAAA
ARAAAAAAALAANAARAAAAAAAAAAALAAAAAAA
AAAAAAAAALAAAAAAAAAAALAANAAARAAAA
AAAZAAAAAAAAAAAAAAAARANAAAAAAAAA
AANAAAAAAAAAAAABRAAAAAAAAAAAAAAAA
AAAAAAAAAAAAALAAAAAAAAAAAAAAAAAA
ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAANAAAAAAAAAALAAA
ARAAAAAAAAAAAAAAALAAAAAAAAAAAAA,
AAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAA
AAMAAAAAAAANAAAAAAAARAAAAAAALAAAA
AALAAAAAAAAAAAAAAAAAAAAAALAALAAA
»AAAA
AAAAAAAAAAAAAAAAAAAAAAAA, s AAAAAA
AAAAAAAAAAANAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ANAAAAAAAAAR L ABAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAANAAAAAAAA
AAAAAAAAACAAAAADAAAAAAAAAAAAAAAA
AARAAAAABAAAAAAAAAAARAAAAAAANAAA
ARAAAAAAAAAAAAAAAAAARAAAAAAAAAAA

AAJAAAAAAAAAA JAAAAAAARAAAAAAAAA,

AAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAA
AAAAAAAAAADALAAAAAAAAAAAAAAAAAAA

AAAAARARAAAAAAAAAAAAANAAAAAAAAAA .

A AA A A
«<AAAAAAAAAAAAAAAAAAAAAAAAARAAAAA
A AA A A
AAAAAAAAAARALAAAAAAARAAAAARAAAAA

A A AA AAAAA AAAAAAAAA  AA
AACAAAAA, AL LAAAAAAAALRAAAAANAAAAA
AAAAAAAAAAAAANARAAAAAAAAAAAAAAAA
AACAAAAAAAAAAAAAA,. . AAAALAAAAAAAA
AAAANAAAAAANAARAAAAAAAAAAAAA.AAAAA
ARAAAAAAAAAAAAAAAAAAA.AAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAALAAAAAAA
AAAAAAAAALAAAAAAAAAAAAAAAAAAAAA

»

AAAAAAAAAAAA AAAMAAAAA AAAA
AAAA AA AA
AA A A
AA A A

AAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAA

FIRPST RUN WITY



CCHPLETE RUN CF MINTZ-ARAKAWA WEATHER MODEL {1000 POINTS)

TIME

152000
133000
154G0¢C
1550090
1960C0
197000
158000
189CCC
230C80
2C1C00
2302000
22300¢C
204000
28500¢C
206000
237000
208000
2C900¢
216000
211000
212000
213000
214000
215000
216000
217000
218000
219C00
220000
221000
222000
223000
224000
225000
22600G6
227000
228000
229000
238000
231000
232000
233000
234000
235000
236000
237000
238000
239000

TASKS

578
241
. 95
398
656
416
168

290
886
858
844
826
804
133
771
757
738
719
702
c84
664
645
632
612
537
578
561

PRCCESSOR TIME TRACE

~

(&

/C

PRUCESSORS

AAAAAACAARARL JAADA. JAAAAAAAAAAAAAA
AALALAAAAAAARAA. JAAAAAAAAAAALALAA
AAARAAAAAAAAAAAAAAARLAAAAANAAAAAA
AAALAAAAAAAAAAABAAAAAAAAAAAAAAAA
AAALAAAAAAALAAALAAAN . JAAAAAAAAAAA
ARAAAAAAAAARAAALRAAALRAAAAAAAAAAAA
AAL, JAAAAAAAAAAAAAAAAAAAAAAAA, LAA

AAAAAAAAAAAAAAAARAAAAAAAALAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAALAAAA

A A A A A
AAAAAAALRAAAAAAAA AAAAAAAA
AAAA Aa AA
AAAA AA AA
AA A A

ARAAANAAAAAAAAAAAAAA. .«  AAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAA, ALAAAAALAAAAAAAAAA
AAAAAA AL . JAAAAAAAAAAAAAAAL AAAAA
« AAAA
ANAAAAAAAAAAAAAALAAAAAAAANAAAAAA
AAAAAAAAAAAAAALALAAAAAAAAAAAAAAA
« AAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAANAAAAAA, AAAAAAAAAAAAAANAAAAAAAA

AAAAAAAAAAAAA . AAAAA L AAAAAAAAAAAA

A A A A A
ARAAAAAAAALAAAALAAAAAAAAAAAAAAAAA
AAAMAAAAAAABAAAARAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAN

AAAAAAARAAAAAAAAAAAALAAAAAAAAAAAA
AAAAAAAAAAAAAALNAAAAAAAAAAAAAAAAA
AAAAAAADAAAAANAAAAAAAAAAAAAALAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAANAAALAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ARAAAAAAAAAAAAAAARAAAAAAAAAAAAAA
AAAAANAAAAAAAAALAAAAAAAAAAAAAAAAA
AAAAAAAAABAAANAAAAAAAAAAAAAAAAAA
AAAAAAAAARAAALAAAAAAALAAAAAAAAAAANAA
AAAAAAAAAAAAAAALAAAAALAARAAAAAAAA
AAAAAAAAAALAAAAAAAAAAARAAAAAAANAAA
AAAAAAAAAAAAAABAAAAAAAAAAAAAAAAA
AANAAANAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAANAAAAAAAAAAANLAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ARAAAAAAALAAAADAAAAAAAAAAAAAAAAAAA

FIRST RUN

WITH



CLHPLETE RUN OF

TIME

24C000
241000
242000
243000
244000
245000
246000
247000
248000
249000
250000
251000
252000
253000
254000
255000
256000
257060
258000
259000
260000
2561000
262000
263000
264000
265000
266000
267000
268000
269000
270000
27100C
272000
273000
274000
275000
276000

TASKS

545
523
50%
488
474
455
434
420
338
385
365
352
330
315
294
278
261
242
226
204
192
173
158
140
118
106

88

69

49

32

16

653
288

MINTZ-ARAKAWA WEATHER MCLEL (1000 POINTS)

PROCESSOR TIME TRACE

G/C

PROCESSOKRS

AAANAARAAAAAAAAAARAAARAAAANAAAAAAA
ARAAARAAAAAAAARAAAAAAAAALSAAAAAAAA
AAAARAARAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAALANMAAALAAAAAAALAAARAAAA
AAAAAAAAAAAAAAAAAAAAAAAALAAAAAAA
AAAMAAANAAAARAAAAAAAAALRANAAAAAANAAN
ALAAAANAAAAAAAAANAAAAAAALAAAAAAAA
ARBAAAAAAALAAAAAARAAAARAAAAANBAAAAAA
AAAAAAAAAAAAAAAAAAAAALNALAAAAAAAAA
AAAAAAAAAANAAAAAAAAAAAALAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAACAAAAALAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAANAAAAAAAAA
AAAAAAARAAAARAAAAAAAAAANAAAAAAAA
AAAAADAAALAAAAANAAAAAAAAAAARAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAR,AAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAARAAAAAAAAAAAAAAARAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAANAAAAAALMAAAAALAAANAAAA
AAAAAAAAAAAAAAAAAAALAAAAAAAAAAAA
AAAAAAAAAAAARAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAALAAAAA
AAAAAAAABAAAAAA JAAAAAAAAAAAAAAAA
ARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAANALAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAMAAAANAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAANAA
AAAAAAAAACAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAARAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAA AA AAAAAAA AAAAAAAA
AA A AAAA A AAA

AARAAAAAAAAAAANA. JAADMALAAAANAAAA
ARe s Ao AAAAAAAAAAAAAAAABAAARAAAA

FIRST RUN

o B I B T B I e I T I Y T I I I I I A I T I I I I I I R I I T R ]

WIT



CCMPLETE RUN OF MINTZ-ARAKAWA WEATHER MODEL (1000 POINTS) FIRST RUN WITH COMP3

PROCESSOR SUMMARY

< FREE MODE TIME >

PRECC < USEAGE > < DOVERHEAD >
AVAILABLE TOTAL - % USER 4 PROCESS % EFF SYSTEM 3 USFR %

1 276200 232123 B4. 221318 89, 220458 80. 83. 10805 5. 860 0.
2 276200 229961 83. 220410 80. 22C410 80. 83, 9551 4. 0 0,0
3 276200 230596 83, 220961 80, 220779 80. 83. 9635 4. 1g2 0.
4 276200 235325 85, 226179 B82. 226179 82. 85. 9146 4, 0 C.0
5 276200 236389 85, 227727 82. 221727 82. 85. RHEE2 4, N 0.0
6 276200 235834 85, 226431 82. 226431 82. 85, 9403 4. 0 0.0
7 276200 233031 B4. 224413 81. 224413 8l. 84. 8618 4. 0 6.0
8 276200 232604 B4, . 223395 81, 223395 81. 84, Q209 4. 2 0.0
S 276200 235438 85. 224983 81l. 224801 81. 85, 10455 4. 182 0.
1C 2762C0 233176 8B4, 224495 81, 224495 81. 384, 8681 4. J 0.0
11 276200 235282 85, 225949 82. 225949 82. 85. 9333 4, 0 0,0
12 276200 236555 B8b6. 228176 83. 228176 83. 85, 8179 4. 00,0
13 276200 234435 85, 224428 81. 224428 81. 84, 16007 4. 0D 0.0
14 276200 236748 86. 226256 82, 226256 82. 85, 10492 4. 0 0.0
15 276200 236482 86, 227555 83, 227955 83. 86. 10527 4, 0 6.0
16 276200 238774 85, 228840 83, 228840 83. 86. 9924 4, o c.0
17 276200 23708% 86. 225468 82. 224176 81l. 85. 11616 5. 1292 1.
18 276200 235793 85. 225493 82. 225493 82. 85. 10305 4. 0 0.0
19 276200 235839 85. 226587 82. 226587 8B2. 85. 9252 4. 0 0.0
20 2762060 234983 85. 225512 82. 225512 82. 85. 9471 4, 0 0.0
21 276200 240863 €7, 229968 83, 229968 83, 87, 10895 5. N 0.0
22 276200 238760 86, 228080 83, 223089 83. 86. 10680 4. D 0.0
23 276200 239103 87.. 226428 B2. 225318 B2. 86. 12575 5. 1110 0.
24 276200 232666 B4. 222424 81, 222424 81. 84. 10242 4, 0 0.0
25 2762C0 236215 86, 226574 B2. 226574 82. 85, 9641 4. 0 0.0
26 276200 233576 85. 224339 81. 224389 38l. 84. 9187 4. N 6.0
27 276200 229203 83. 220490 890. 220490 80. 82. 8713 4. 0 0.0
28 276200 233165 B4. 222771 81l. 222589 81l. 84. 10364 4, 182 0.
29 276200 231254 84, 220572 80. 2204563 80. 83. 10682 5. 109 0C.
30 276200 2259679 83, 221257 80. 221257 3C. 83. 83422 4. 0 0.C
31 276200 232758 8&4. 223659 81. 223659 81. 84. 9099 4. 0 0.0
32 216200 234787 85. 224473 81. . 224473 81l. B84. 10314 4. D 0.0

. o i s s o | — T — — — —— ——— . 7 o T s e s e s o o  —— — - o - _————_———— - o - — - ———- ean e = — ————

8838400 7510886 85. 7196061 81. 7192144 8l. 84. 314825 4. 3917 Q.
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12433585
1243355
1243355
1243355

———— —— i~ ——, ‘-

357873£C

<

CJUTAL %
1170797 94.
12138550 938.
1205435 S7.
1228844 $G,
1203812 97
1159327 96.
1216%61 98.
1186036 95,
1220162 Sb.
1227199 99,
218511 938.
1212450 9v&.
1209774 S7.
1159782 96.
1225840 $8.
157558 Y6,
1205152 9%7.
1226687 9.
1219548 98.
1234451 99.
1222008 98,
1217266 8.
1204781 ©7.
1203227 97.
L2C6071 97,
1219935 98,
1179672 95.
1235569 99,
1214770 Y8.
1243347100,
12¢241i1 97.
1209223 97,
38784C85 97,

FREE

USEAGE
1170516 94.
1218539 98.
1205426 97.
1228631 $%.
1203798 97.
115931¢ 95,
1216945 98,
11836019 G5,
1220144 %06,
1227750 S9.
1216461 638,
1212929 98.
1209752 917,
1159759 %o,
1223816 G6.
1197923 Gé,.
1205iCe 97,
1226660 99,
1219520 S&.
1234462 $9.
12219178 94,
1217235 $8.
1204749 97.
1203164 ST,
1200043 97.
1219600 Yu.
1179036 9b.
1235532 99,
1214732 986,
1245044100,
1202371 %7,
12691382 o7.
38782736 97,

PRUCESSIGR SUMMARY

——— s ——— o ——— o o o 7 e o o o ot o o o o e o — o —— o — o —_

> <
EFF SYSTEA
G4, 275
G8. 11
g7, 2
GY . L3
97. 14
6. ihH
98 . 15
95, L7
98. 13
59, 19
98, ZJ
9% . 21
97 . 22
G6 . )
98. 2%
96 . 25
97. 25
99 ., 2f
S8 23
GG, 2
98 . 30
98, 31
97. 32
97 . 23
9T 2%
G&. AhH
95 . 30
99, 37
H5e, 33
Co. 503
97. 44
97. 41
97 . 13473

MUDE TIME
PRLCESS %
1170518 Y4,
1216539 9&.
1205420 S1.
1225831 S5,
1203794 ST,
1199212 S6.
1216945 $6,
1186019 95.
1220144 S8.
1227730 S5,
1218491 98.
1212929 $6.
1209752 91.
1199759 S6.
1225616 98.
1197933 So.
1205106 Y7,
122666C $9.
1219520 58.
1234462 S9.

1221978 vé.
1217225 98
1204749 G7.
1203194 ST,
1266043 ST,
1219900 S8,
1179036 95,
1235552 99,
1214732 95.
124304410010
1262371 97,
1209182 97,

38182736 S7.
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INITLIAL BRLuAR-CCWN LF LGS ALAMCS PAD  (PLISTON ACTUATEL DETUNATION)

PriCeSSCR TIME TRACE

TIME TASKS c/7¢ - PRGCESSORS
0 11 I |
50 G 1 1A I
).OG 5 l I oAAAAAA#AAAAAAAAAA&Ao‘.-oco-v.to I
15G o1 1 JAAPLAAARALALAAARAAAAAAALAAAAAAA
200 C 1 1 JAALAARAAALAALEAANALALALBALAAAAAA 1
250 c 1 I o APLAAANLAAAAAAANALAAAAAAALAAAAAA 1
300 C 1 1 JADAAAARAAALNAAADRAAAALRKAALARAA I
35(¢ G 1 1 JAARAAAASAAAAARAAAARMAAAAAAAARA I
490 01 1 WARGAAAAAARLANRALAAAAAAAALALAA 1
450 Cc 1 1 JAALAAAAAALABALAAAAAAAAAAABAAAA I
500 G 1 I JAAAAAAAAAAAAAAAAAAAAAARALALAAA I
550 1 1 JAAAAADAADLLAALAAAAAAALAAAAAAAA I
600 01 1 JAARMAAAAAALEALALAAAAAAAALAAAA I
£5C ¢ 1 1 JAAGAAARALALAAAAARAAAALLAARAAAA I
700 G I I JAAAAAAAAALBAAAAAAAAALNAAAAAAA I
75GC c 1 I JAAARAARAAAAAAAAAAAAAAAAARAAAA I
800 c 1 1 cAPALAAAAAAAAAAAAAAAAAAAAAAAAA 1
850 C 1 1 JAAAAAAAAAAAAAAAABDAAALAAALAAAA i
500 0 1 1 JAAAAAARAARLAAAAAAAAALAAADAAAA I
950 01 I JAPAAAAAAAAALAAAAAAAAAAAAAAAAA 1
10C0 G 1 1 JARABANAAAAAAARAALAAAAAMNAAAAAA I
1050 0 I 1 JAAAAAARAAAAAAAAARAAALAANAAAA I
1100 ¢ 1 I JAAAAAALALRAAAAAAAAAALAAAAAAA 1
1150 01 I JAARAAAAAARLLAAAAAAAAAAAAAAAA I
1200 01 I JAAAAAAAAAARAALAAAAAAAAAAAAAA 1
1250 C I I . .o 1
1300 c 1 I JAAAAAAAAAAAAALAAAAAAAAAARAAAAAAA 1
1350 G 1 I JAAALABAAARALAAAAAAAAAAAAAAAAAA i
140C G 1 I JAAAAAAAARAAAARAAAAAAAAAAAAAAA I
1450 C I I seeenes 1
156G G 1 I AAALKA I
1550 01 I A : I
15600 5 1 1 JAAAAAAAAAAALAARAAAAA . v vsoosanos 1
1&5¢ o1 I JAAAAAAAAAAAAAAAAAAAAAAAAABAAAAA
1700 26 1 S |
1750 C i 1 JAAAAAAARABAAAMAARARALAAAAAAAAAA 1
1800 01 T JALAAAAAAARAAAAAAAAAAAAAALAAAAAA |
1850 01 I JAAAAAABAAANAAAAAAAAARAAAARAAAA I
1900 1 I JAAAAAAAAAAAAAAANAAAABAAAAAALA I
1550 c 1 I CAAAAARAAAANAAAAAAAAAALAAAAAAA I
2000 01 I JAAAAAAAAAAAAAAAAAAAAAAAANAAAA I
2050 c 1 I JAAAALAAAABAAARAARABAAAAAAAAAA I
2100 C 1 I JAAAAAAAAAAANAAAAANAAAANAALAAA i
2150 C 1 I AAABRAAAAAALAAAAAAAAAALAADAAA I
L2200 o1 I JAAAAAAAAALLARAAAAAAAAAAAAAAA I
2250 01 1 JARAAAAAAAAAAAAAAAAAAAAAAAAAA 1
2300 01 I o ceesesAhass .o I
255¢ C I I eeeense 1



INLITLIAL BREAR=CCWN CF LCS ALANMCS PAD  (PISTUN ACTUATEDC DeTUNATICN)

FRCCeSSER TIME TRACE

TIME  TASKS  G/C PROCESSORS

240G 01 1 AAAAA I
245¢ C I I A i
2500 ¢ 1 1 JAAAPAAAAAAAAAAAAAAAAAAAAAAAA s 1
2550 01 1 JAARAAARAAANAAAAABAAAAAAARAAAAAA 1
2600 01 1 AALAAAAALAAAAAAAAAAAAAALAAAAAAA I
2650 01 1 JAALAAAAAAAARAAAAALRAAAAAAAARAAAAA I
2176¢ G 1 I JAAMALBALAANLAAAAAAAAALAAAAAAAAAAAA 1
2756 c 1 1 JAAALAAAAAAANAAAABAZAAAAAAAAAAAA I
2800 01 1 JAARAADRAAAARAAAAAMAAAAAALAAAAAA I
2850 01 I CAMAAAAAAAAAARAAAAAAAAAAAAAAAAAA 1
2900 01 I JAAAAAAAAAAAAAAAAZAAAAAAAAAAAAAA I
2950 ¢ 1 I JAABAAAARAAARAAAAARAANAALAAARAALAAA 1
3060 01 1 JAA CAAAABAAAAAAAAAAAAA T
3056 01 I .AA I
3100 ¢ 1 1 JAA 1
3150 01 I .AA 1
2200 C I I .AA I
3250 0 I I .AA I
3300 01 1 JAA I
3350 01 I JAA I
3400 01 1 .AA I
3450 c 1 I .AA I
3500 ¢ 1 I .AA I
3550 01 I .AA I
360C 01 1 .AA I
3650 01 I .AA 1
370C c 1 I JAA I
3756 01 I .AA I
3800 01 I .AA I
3850 01 I .AA I
3900 01 1 .AA 1
3950 01 1 .AA I
400G C I I .AA I
4050 0 1 I .AA I
410G c 1 I .AA I
4150 01 1 .AA 1
4200 ¢ 1 I .A I
4250 ¢ I I WA I
4300 01 I .A I
4350 01 I .A I
4400 01 I .A I
4450 ¢ I I A I
4500 01 I .A I
4556 c 1 I .A I
46GC 01 I WA I
465C o1 I .A I
470C 01 I WA 1
475G 01 1A I



INITIAL CREAK-CUalN CF LOS ALAMUS PAL  (PISTON ACTUATED DETONATIGN)

PECCESSCR TINE TRACE

TIME JASKS G/C PRCCESSORS

48CC 01 I REARAALRALLEREANLALAAAAALARNEARANLA 1
485C C 1 1 AARAAARLAAEARAAALANAANSAANLALNA i
450C Cc 1 I JARAALADAAARAADAALLAAALAAALAAAA i
4950 61 1 CAMARRAAAALARAARABAAAARLAANNAANA 1
500¢ c 1 1. «AAAA 1
5050 C I I AL, 1
5106¢C C 1 I JAAA 1
£15C C 1 1 JAAA I
52GC 01 I A 1
525¢ Cc 1 I A 1



INITIAL BREAK-CCWN OF LGS ALAMUS

N =

P~
-

@ ~NOo U

<
AVAILABLE

5260
529G
5290
5260
5266
5250
5250
52940
5256
5290
5290
5250
52490
5290
5250
5250
529G
5290
52490
529G
5260
5250
5290
5290
5250
5290
5290
5250
5250
5260
5290
5260

<
TGTAL

%

5290100,

4727
4181
3054
2916
2926
2192
2196
2304
26110
2816
2022
2826
2835
2812
2618
2824
26350
2636
2842
2848
2654
2860
28606
2672
2878
288%
2890
2899
2242
1117

89,
79.
57,
55,
55,
53
53.
53.
53.
53,
53.
53'
b4,
53.
53,
53,
53.
54,
54,
54,
54.
54.
54,

PAD  {PISTON ACTUATED DETONATICN)

USER

2609
4629
4075
2910
2793
27932
26173
2673
2673
26713
2013
2664
2667
26¢1
2652
2692
2452
2652
2652
2652
2652
2452
2652
25652
2652
2652
2652
2652
2652
197C

261l

861

FREE MUDE TIME
USEAGE

%

4G,
38,
17,
55,
53.
53.
51.
51
51
51.
51.
50C.
50,
50.
5C.
5C.
5Ce
5C.
50.

‘50.~

5C.
50.
5C.
5C.
5C.
5GC.
50,
5C.
500

37

PROCESSOR SUMMARY

PROCESS

363
4629
4075
2910
2793
2793
2673
2673
2673
2673
2673
2664
2667
2661
2692
2652
2652
2652
2652
2652
2652
2652
2652
2652
2652
2652
2652
2652
2652
1970

861

861

OVERHEAD

51.
2.
3.
b
4.
5.
4.

4,

5.
5.
5.
6.
6.
O
6.
6.
6.
(e 38
6.
7.
7.
7.
7.
7.
8.

8.

8'

USER

2246

2

DO OCOCOOOOoOC

D00 OCOCODOODOOCOCOO0OCDC OO OOOCITC
.
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b
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QOO CODODDODOCC

M VV

0.0
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« o s 0
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1692380

> <
EFF SYSTEM
14, 2681
69 . 98
9. 106
50 . 124
54, 123
54 . 133
52 119
52 . 125
52 131
52, 137
52 . 143
52. 158
52. 161
52 174
52 . 1690
52. 166
52 . 172
52 . 178
52 . 184
52 . 190
57 . 196
52, 202
52 . 2048
52 214
52 . 220
52 226
52 232
52. 238
53. 247
39, 272
17 . 256
17. 262
51. 8236



TinstT o T

ASSENBLED INSTRUCTION INFUT FUR EXLELUIIUN DIMULATUK PALLE 11

LCC  OBJECT CODE . ADDRL ADDR2  STMT SOURCE STATEMENT FO1JANG68  4/04/68
© 000000 : ’ 462+INSTRC  START O CONTRCL SECTION FOR INPUT INSTRUCTIONS

463+%

00C00CC 00CCU0LO ' ‘ © 464+1BEG DC  AlO) FOR LENGTH OF INSTRUCTIONS
G466 *
467 %
468 %
46G %
470 PRINT ON,NUGEN SUPRESS INSTRUCTION MACRO EXPANSIONS
471 %
472 % INSTRUCTIONS TO SIMULATE °*SUBROUTINE CMP108!
473 %
474 %
475 % PRIVATE STORE ASSIGNMENTS
476 %
477 % VARIABLE PRIVATE STORE LOCATION
478 * ——————— C e
479 % J 0 (XRO)
480 * IPL 1 (XR1}
481 % 1 © .2 (XR2)
442 % IM 3 (XR3)
483 % IM1 4 (XR4)
484 % LUOOP CNTRL 5 (XR5)
485 % JIM 6 {XR6)
486 * MRCH 7 {XR7)
487 %
488 * CONST 1 8
439 % CONST 2 9
490 * CONST 3 10
491 % CONST 4 11
492 CONST 7 12
493 % CONST 10 13
494 % CONST 0.25 14
495 % CUNST 0.5 . 15
496 *
497 * ARRAY PU 20
498 x ARRAY P - 40
499 % ARRAY PV 60
500 % ARRAY DXU ) 80
501 * ARRAY V . 100
502 * JTEMP. 19
503 *
504 %
505 * GET ALL PROCESSORS GOING ON TASK
506 % ‘
507 A FORK B
516 8 FORK € ,
525 C FORK D

’ 534 D FORK E

543 L FORK CMP108
552 %



W, S . N W S I R WU [ O\ e — vaE— 1c
LLC  OBJECT CCDE ADDRL ADCR2  STMT SOURCE STATEMENT FO1JANG68  4/04/68
553 CMP108 Nooer ENTRY FOR SUBROUTINE CMP108
551 *
562 * INITIALIZE REGISTERS FOR LOUP
563 %
504 . LDX X2,4C5 SET 1 TO 5
574 LDX X3,C31 SET IM TO 31
584 LDX X6+C30 SET JM TO 30
594 LOX XTsC2 SET MRCH TO 2 — THEN 3, 4, 2, 3, 4, ETC
604 * ,
605 LOX - X0,CO0 START J AT ©
615 LDX X5,C1 START LOQP CONTROL AT 1
625 %
626 *
627 % INSTRUCTION COUNTING STATEMENTS, 1.E. CTR=CTR+4, ARE NOT SIMULATED
628 *
629 LOOP ATX  Cl+X0,X0 J=J+1
640 TXH SN1GyX0,C2 IF(J.NE.2)
651 TXLE S$N10,X0,Cl GO TO 10
662 ATX ClaX24X1 1PL=1+1
673 TXH SKIPLyX24X3 IF({I.EQ.IM) .ass IP=1
684 SEX CleX3 9 X4 TEMP — X4=1M-1 : :
695 TXLE SKIP1,X2,X4 IF JLE. IM-1, THEN .NE. IM
706 LDX X1,C1 1P1=1
716 SKIP1 LDX X4 ¢ X2 1M1=
726 SFX ClyX4yXa 1-1
137 TXH SN10OyX24C1 IF{.NOT.{1.EQ.1})
748 TXLE SN10,X2,C0 GO TO 10
59 LDX X&9X3 IM1=1IM
169 % »
770 SN10Q NODP WAS CTR=€TR+4
778 LOD Al +X5 SIMULATE SAVING *CTR* SINCE
788 STO Al4P19 IT DOES NOT AFFECT FLOW
798 1 XH SN21704 X0y X6 IF{J.EQedM).eeGO TO 2175 — BRA IF HIGHER
309 SEFX - ClsX64X0 TEMP - JM=JM-1 o
820 TXLE “SKIP2,X04X6 COMPARING J TD JM-1
831 ATX  ClyXosX6 RESTORING JM
842 BRA SN2175 GO TO 2175 {(J.EQ.JM)
851 * ,
852 SKIPZ ATX CisX6yX6 RESTIRING JM (HERE IF J.NEJJIM)
Bo3 *
864 SN2170 LoD A1,4P40 PlJsI)
874 FADD Al,P4C,Al + PlJ,yIP1)
385 FMPY Al,P20,Al ABOVE QUANTIYY % PU(J,1)
896 . S10 Al,P20 PULJ,1)=_ ABCVE RESULT
906 *
907 SN2175 . NOOP WAS CTR=CTR+4
915 - TXH SNL114XT,C2 IF(NOT.(MRCH.LEL2)) GO TO 11
926 * .
927 LCD Al4P100 VIiJsI,L)
937 FACD A1,P1C0,AlL + V(JsIML,L)
943 STL AL,PL9 SAVE IN TEMP
953 Lud Al,P4C P(J,1)
5638 FADD  Al,P40,Al + PlI=1,1)
379 FitPY Al,P19,Al = (VIJylel) + VIJsIML, L))
999 EMPY Al,P80,Al * DXULJ)



Wy w— T T I0T™TNPUT™FOT EXSTUTION STROLATUR —

LCC- OBJECT CODE . ADDR1 ADDRZ

STMT

1001
1012
1022
i0o23
1024
1032
1043
1054
1055
1065
1076
1087
1098
1109
1119
1120
1128
1139
1150
1151
1161
1172

1183

1164
1205
1215
1216
1224
123%
1246
1257
1268
1277
1278
1289
1298
1299
1310
1320
1321
1330
1331
1342
1353
1354
1365
1376
1377

1387

1396
1397
13498
1407
1528
1529

SOURCE STATEMENT

SN11

SN12

SN13

*
SKIP3

*
SKIP4

*

SN2181
*

*

%

TENDCMP

%
%

FMPY
STO

NOOP
TXH
TXLE

LAaD
FADD
FMPY
FMPY
FMPY
ST0

NOCP
TXH
TXLE

LOD
FADD
FrpyY
FMPY
FMPY
ST0

NOOP
TXH
SFX

TXLE

ATX

BRA

CATX
BRA

ATX
LDX

NOoGP

ATX

TXH

ATX

TXLE -

LOX
BRA

TEND
TERM

AlsPl4a,Al
Al P60

#
SN12:X7,C3
SN124X74C2

Al,P40

Al 4P40,AL

Al,P100,A1
Al,P8O,AL
Al4P15,A1
Al4P60

'
- SN13,X7+C4

SN134yX74C3

AlyP4C
Al,P40,AL
Al ,F1004A1
Al1,P80,A1L
Al,P15,Al1
Al,P60

?
SN21814X0y X6
ClyAbyX6

SKIP3,X04X6
ClyX6,4 X6

SK1P4

Cly X6y X0
SN2181

ClyX2Z X2

K@

SNz131

Ci&XS’XS
TENDCMP yX5,C30

CLyXToXT i

LOOP+X74C4

CXThC2
TLOoP: -

cMplLO8 .

FALLE L2
FOLJAN68  4/04/68
% 0.25
PVIJs1) = ABOVE PRDDUCT
WAS CTR=CTR+4
IF{.NOT. (MRCH.EQ.3))
G0 TO 12
Pldyl).
+ PlJ-1,1)
® V(JyIyL)
* DXU(J)
%0.5
PVIiJsl) = ABGVE PROCUCT
WAS CTR=CTR+4
IF( NOT. (MRCH.EQ.4))
G0 TO 13
P(JyI)
+ PlJ-1,1))
% V(JyIML1,L)
£ DXULJ)
v *0.5
PV(J,y1) = ABOVE PRODUCT
WAS CTR=CTR+4%
IFUJ.NE.JM) oues GO YO 2181
TEMP - UM=J¥-1 i ;
BRANCH 1F  J . oLE¢ JM-1 ( NE. JM )
RESTORING JM { J JEQ. JM )
BRANCH AKOUND EQUAL CASE
RESTORING JM - J JNE. JM
GO TO 2181
1=1+1
J=1
 CONTINUE
LOCP COUNTER UP BY ONE
BRANCH TO TEND IF DONE
"MRCH=MRCH+1
BRANGH. BACK 1F MRCH STILL LE 4
RESET MRCH 102
CLEANUP. .- INST4830
' INST4840
INST4850



PRINTCOUT GCF ASSEMBLED INPUT INSTRUCTIUNS

INSTRUCTICN
AINSTRUCTIGN
INSTRUCTIGN
INSTRUCTION
INSTRUCT LON
INSTRUCTICN
INSTRUCT LON
INSTRUCTICN
INSTRUCT1ON
INSTRUCTLCN
INSTRUCTLCN
INSTRUCTICN
INSTRUCT IGN
INSTRUCT LCN
INSTRUCT 1CN
INSTRUCTICN
INSTRUCT 10N
INSTRUCTICN
INSTKUCT LGN
INSTRUCTICN
INSTRUCT LCN
INSTRULCTICN
INSTRUCT ICN

CINSTRUCTICN

INSTRUCTIGN

INSTRUCT LGN
INSTRUCT1GN
INSTRUCT ICN

S INSTRUCTIUN

NUMBER
NUMBER
NUMBER
NUMEER
NUMBER
NUMBER

NUNMBEK

NUMEBER |

NUMBER
NUMEBER
NUMBER
NUMBER
NUMBER
NUNBER
NUMBER
NUMBER

NUMBER

NUMBER

NUMBER

NUMEER
NUMBER
NUNBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER
NUMBER

NUFEER

10
11

12

13

14
15
16
17
18
15
20

21

23

24

25

26

27

29

FORK
FURK

FCRK

- FORK

FGRK
NGCP
LDX
LDX
LDX
LDX
LOX
LDX
ATX

TXH

- TXLE

ATX
TXH
SFX
TXLE
LBX
LDX

SFX

TXH

TXLE
LOX

NQGP

vel2

99l3

1o ld
1015

1916

re
C5q9X2
C31,4X3
C30,4X6
C244X7
CCy X0
ClyyX5
ClyX04X0
XC,C24126
XC4Cl,y126
ClyX2yX1
XZyX3,121
ClyX34X4
X29X44121 vx
ClyaXl
X2y 0 X4
CLyX4yX4
X2,C1l,126
X2,C0s126
X344 X4

Tt

X5y 1Al

Aly P19

XCy X6,y 135



DSV &Y

LAR AL U b

~ W

n\smncgﬂaag

INSTRUCT LCA
INSTRUCTICN
INSTRUCTICN
INSTRUCTICN
- INSTRUCT LGN
INSTRULCTIGN
INSTRUCT 1GN
INSTRUCT1ON
INSTRUCTICN
CINSTRUCTION
INSTRUCTIGN
INSTRUCTIGN
INSTRUCT (LA
INSTRUCT I[GN
INSTRUCT ICN
QNSTRUCTICN
INSTRUCTICN
INSTRUCT IGN
INSTRUCTICN
INSTRUCTICN
INSTRUCTECN
INSTRUCT LGN
INSTRUCTIGN
INSTRUCT LGN
CINSTRUCTICN
INSTRUCTICN
INSTRUCTICN
INSTRUCTICN
INSTRUCT ICN

INSTRUCTICN

INSTRUCTTCN

NUNMBER
NUNBER
NUMBER

NUMBER

NUNMBER

NUMBER
NUMBER
NUMBER

NUNMEER

NUMEBER

NUMBER

NUMBER

NUNBER -

NUMBER

NUMEER

NUMBEK °

NUMBER
NUMEER
NUNBER
NUNMBER
NUNMBER

NUMBER

NUNMEER

NUMEER

NUMBER

NUMBER
NUMBER
NUMBER

NUMEER

NUMBER

NUNCER

32
33
34
35
36
317

38

35

T 40

41
42
43
44
45
46
47
48
49
50
51
52
53
54

55

50
1351;?
- 58

59

6

61

62

A

WA AUVUEREAN

- ., .

ATX
BRA
ATX
Lapb

FADD

FMPY -

STO
NOCP
TXH
LoD

FALD

STC

FADD
EMPY
FupY
EMPY
ST0

NOOP

TXH

- TXLE

LGD
FADD

FMPY

FMPY

FMPY

STO
NCCP
TXH
TXLE

LGu

ClyX6yX6
20139
ClyX69X6
P40, AL
AL,P40,A1
AL,P20,AL
Aly4P20

ve
X74C24150
PLCCy AL
Al,P100,A1
Aly, PLY
P40y eAL
AL,P40,AL
AL PL19,AL
A1,PBO, AL
AL PLlayAL
ALy sP60

re
X7+C3,159
X79C24159
P40y, AL
AL, P40,AL
AL,P100,AL

AlyPBOyAL

ALy P15, A1

Al,y P60
e
X74C4¢168
X7+C3,168

P4Cy 9y Al



AN INUVLI ALK RUEUVULR AS R4 P AUW

ML TV AL
j&swﬂncr\méénq -, mwow

INSTKUCTION NUMEER 65  FMPY  AL,PBO,AL
INSTRUCTICN NUMBER 66  FMPY  AL,P15,Al "
INSTRUCTILN NUMBER 67  STO AL, .P60

INSTRUCTICN NUMBER 68 NOOP 44
INSTRUCTICN AUMBER 65 TXH  XGyX6,178

INSTRUCTION NUMBER 70 SFX  ClyX64X6

INSTRLCTICN NUMBER 71 TXLE  XCsX6,174

INSTRUCTICN NUNBER 72 ATX  ClsX6yX6
INSTRUCTICN NUMBER 73 BRA 44176

INSTRUCTICN NUMBER T4 ATX  ClyXésXé
CINSTRUCTICN NUMBER 75 BRA 4,178

INSTRUCTICN NUMBER 76 ATX ClyX24X2
"INSTRUCTICN NUMBER 77 LDX Clys X0
INSTRUCTICN NUMBER 78 NUGP 10178

ANSTRUCTICN NUMBER 79 ATX  ClyX5,XS

JINSTRUCTICN NUMEER 80 TXH X5+C30,185
INSTRUCTICN NUMBER @1 ATX ClyXT4X7
INSTRUCTICN NUMBER 82 TXLE  X7,C4,113

INSTRUCTICN NUMBER . €3 LDX C2,49X7
INSTRUCTICGN NUNBER 84 ERA 19113
CINSTRLCTICN NUMBER 85 TtNU‘ 1216

CALLEL REPARNM



LISTING OF PARAMETER CARDS AS READ

PROCESSCR  NUMBER=32
CHANGE RESOURCE=ADGEN, MASK=10, ACTSF=RELEASE

CHANGE RESQURCE=FLDIVy NUMBER=1l, ~ TYPE=COMMON, ACTSE=EVENT, X
ACTDT=0, ACTSF=EXFLD i

~CHANGE RESQURCE=PRUC o PR1DT=448
CHANGE FCTSTEP=XFCRKy ENTRY=3, FDT=40 CHANGING DELTA-TIME FIELD
CHANGE FCTSTEP=PRICRITY, ENTRY=2, FSE=EVENT, FADDR=PRIORITY

START STINST=1, STPROC=31, X
ILIMIT=20000

TRACE LINES=0 COMMENT
CHANGE FCTSTEP=PRIORITY, ENTRY=2, FDT=448
PLOT PAGES=400

ENDPARM MaIN KEYWORDS NEED NOT ALL START IN COL 4

END OF PARAMETERS. 13 CARDS READ.



EXECUTION UNITS

FIXED PUGINT

ADD/5UB

MPY/DIV

FLCGATING POINT

ADD/SUB
MPY

DIV

TIME = 1.45828, DATE = 03/18/68



I=INSTRUCT. FETCH
0=0PERANLC FETCH

(STAGE TIME / TGTAL TIME)

—Q=

«CCC
«0CC
«0CC
«CCC

OCCC
.C0C
.CCC

.C0C
.Q0C
.000
QCCC

«LCC
.00¢
«CCC
«.0CC

.00¢
.0CC
+0CC

" .o

.0CC
+0CC
.C0C
-00C

. «0CC

.0CC
.0CC
«CCC

.C0Q
.C0C
000

“.0CC

A=

+00C
.0GC
.C0C

.CCC
.000
«GCC
.00C

.0o¢
.000
.00C
.coc

.00¢C
.CoC
.0CC
.00¢C

.00C
.00C
.00C
.00C

«LGC
.00C
.00¢
-G0C

«00C
DOOC
.000
.GoC

.C0C
.C00
«U0C
.00C

—{}

«CCC
«0CC
.C0OC
+«GCC

.CCC

.COC
.CCC

.coe
.000
.ccc
.Coc

.00¢
«CUC
«C00
+CCC

.C0C
.C0C
.CCC
«CCC

.CCC
.C00
«C0C
.COC

.COC
.C0¢C
+C00
.CCC

.000
.00C
.ccc
.cec

-R—

.C0C -
.000
.C00
.000

.000
.000
«+COC
«000

«Cu0
000
. 000
. 000

«000
. CU0
000
.000

«C00
.COC
- «000
.000

000
«0C0
. C00

.C0C
.C00
.00C
.000

.00C
.0300
.C0C

{AVERAGE)

C.C0
¢.00
0000
0.00
C.C0

EXECUTION SIMULATOR lNSTRUCTfON TRACE DUTPUT

SYSTEM CLOCK TIME=00000064

RING PRIORITY=(04142,43)

R=EXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
CY=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION ODECODE

PROGC.,

WN O

-~ O U

31

EXECUTLION UNIT UTILIZATION.

FL.FT.
FL.PT.
FL.PT.
FX.PT.
FXePT.,

(INSTRUCTIUN)

FETCH EXEC.

FORK

ADD) SuUB
MULTIPLY
DIVIDE
ADU|SUB -
MPY{DIV

1 2 3 4

4

PAGE 1

5 )

0.00...08;......6..0....4...0...2.....0000000001805010006.000003

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

TITIIINT



\

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT ) PAGE 2

SYSTEM CLOCK TIME=00000128

RING PRIORITY=(0,149243)

I=INSTRUCT. FETCH R=EXECUTICN UNIT RCQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

C=0PERAND FETCH

(STAGE TIME / TCTAL TIME)

-]

L8CC

~ «K0C
«C0C

.CCC

«CCC
«G0C
.CCC
«LCC

.coc
.ceC
.CoC
«CCC

«CCC
«C0C
«C00C

+00C

«00C
«CCC

JLoC

«CLC
LL0L
+E0C

«kCC

2 LCC
«C0C
SLOC
0L

«GOL
«0CC
.CCC
312

-D-

«CCC
.00C
+00C
.CCC
«CCC
+«0CC

.C0oC
«CCC

.0CC

.C00°

«0CC
.£CC

.CCC

«CCC

«CCC

.0CC
2000

«GGC

«.0CC

.G0C
.000
«0GC
+LCC

«CCC.

.C0GC
.CCC
.CcC

.Q0C
.GCC
+G31

-A=-

«C0L
.COC
«0CC
+0GC

«COC
«00C
.QUC
2 CCC

»00C

.00C.

.GCC
.00C

.C0C
.00C
«00C
.00C

«L0C

600
.0GC

.00¢,

+C0C
.00C
»00C
.00¢C

«COC
«0GC
.0CC
GO0

.0CC
+C0C
«0CC
«500C

-0-

«L£CC
.C0C
+LCC

«CCC
«0CC
.CCC
«LGC

.CCC
.06¢C
«CCC
«0UC

.0CC
.CCC
.00C

.CCC
.CCC
‘COC
.CGCC

.0CC

.C0C .

«C3C
.C0C

.C00
«00C
.GCC

«CCC.

.CCC
.CCU
.CCC
.000

-R=-

«CCC
«000
. C00
«C0GC

«C00
«000

.C00
«000

«000
.C00
«C00
000

.000
4000
.COC
. 000

.000
<000
. «000
.C00

€00
.000
.00C
«00C

.000
.000
<000
. QuUQ

000

(AVERAGE)

C.00
G.00
0.06
C.00
C.00

Y=EXECUTLICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGKRESS D=INSTRUCTION DECODE

PROC.

WN=~O

~NO U

8
9
10
11

12
13
14
15

16
17
18
16

20
21
22
23

24
25
26
21

2¢
29
3¢
31

EXECUTICN UNIT UTILIZATION.

FL.FT.
FL.PT.
FL.PT.
FXePT.
FX.PT.

(INSTRUCTIGN)

FETCH EXEC.

FORK

ACDISUB
MULTIPLY
GIVIUE
ABD] SUB -
MPYIDIV

1 2 3 4 4 5 -6

0..-0...8.050.oobtoocoooqugooo.oZo.o.o.0000000008000000-60o00-03

IIIIIIIII!IXDDDD......_‘........I..-UD‘.....QO...’..‘..O“I.IXIIlII

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



1=INSTRUCT. FETCH
C=0PERAND FETCH

{STAGE TIME / TCGTAL TINME)

-]

-

.020
.000
«C0C
.00

.CCC
.G00
.CCC
.000

.0c¢

«0CC
.0CC
«0CC

.0CC
«00C
.CCC
.000

.3dCC
000
.CCC

" .0GG

«C0C
000
.CCC
000

OOGC
0G0
«0CC
. 00C

.00¢

«GCC
.CCC
041

-

L00C

.00C
.00C

".C0C

.COC
000
.C0C
.00C

.00C
«C0C
000
«00C

«00C
«00¢
«00<
«00Q

.00C

000
.00C
.00C

.00C

000
.000

000

.C0C
.000
008
«000

.00C
.COC
<000

—U_

.C00
.Cu0C

.0CC

.CCC
«CGC
.C0C

.CCC
«0CC
.0GC

.000
.0CC
«0CC
+C0C

“sCCC

000
+«CCC
«00C

.C0C
«C3C
«C0C

.CCO
.0CC
.C0C
.CCQ

.CCC
.C0C
.0C¢C
000

-R=-

«C00
. 000
« LU0
«0030

.G0G
.000
+000
«000

.00
000
.000
000

.000
.C0a
«000
. 000

000

. 000
- 2000
«000

.C00
000
«C00
«G00

000
.C00
.00
<000

.C00
2 U00
.C00
<000 =

(AVERAGE)

C.00
0.00
C.00
6.00
0.00

EXECUTION SIMULATOR INSTRUCTION TRACE OQUTPUT B PAGE 3

SYSTeM CLOCK TIME=00000192

RING PRIOCRITY={041,2,3)

R=EXECUTICN UNIT REGQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION UECODE

PROC.

wN- O

- 0D

3C
31

EXECUTION UNIT UTILIZATION,

FL4PT.
FL.PT.
FL.PT.
FX.PT.
FXePT,

“(INSTRUCTIUN)
FETCH EXEC.

FORK

FORK

ALD]SuB
MULTIPLY
LivIbt
ALD|SUB -
MPY{DIV

1 2 3 4 4 -5 6

(I T RIS - DI IR R - I R E R I P

IIIIIII[[III[II!IIIIDDDDI.....‘I...O...Q..‘Il'..‘...........CC'..'

LLIIIIITTIII0DD 00 essessasscceoacceoscsoansnsnsnssasoansl ITITITI

(DIGITS INCICATE # OF INSTRUCTIONS IN UNIT)



I=INSTRUCT. FETCH
0=CPERAND FETCH

(STAGE TIME / TCTAL TiMe)

ol

o150

CL078

«078-

»CCC

.C0G
- .C0C

© 4 BCC

.£0C

.CaC
«L0C
«LCC

«COC.

«LGC
« C0G
«C0OC
L0CC
«C0C

.C0C

«LQC
«L0C
«CCC
2 LG0

«CLC

.CCC

«CCC
«CUC

GGG
.LCU
«Cu(C
+~312

-p-

0031
015
.CL5
.cac

«GCC
.CCC
.C0¢
.CCC

+LCC
006G
«CCC
«C0C

.00¢
«L00
.GCCC

.CCC

.CCO
.00C
+0GC
.C0C

«00C
.0C¢

.LCC
+0CC

»C0C
.00¢
«G0C

L0CC

+CCG
.000
.C0C

046 .

- -

.00C
+000
.G0u
«0GC

.00C
0G0
.00C
.00C

.C0C
.00C
.00C
«00GC

.GoC
.G00
.00C
.00C

-—U..

.C0C

«000
«COC

000

«CCLC

~eCCC

«CCC
.000

.00C
.GC0C
.CCC
.C0C

«0CC
.CCC
.CCC
.C00

.0CC
.CCC
«CCC
.CCC

«COC
.C00
«CuC
«CCC

.C0C
.CCC
.CCC
«C0C

.00¢
.cccC
.00¢

-R-

000
«000
00U
.00C

«COC
«.C00
.G0C
000

«G0C
.00C
. 000
. 000

.C00
. 000
. 000
.000

.000C
000
~«00C
.C00

000
.C00

000
«G0Q

.000
«000
+C00
<000

«000
000
000

0000 L,

(AVERAGE)

C.CO
0.30
GOOO
0.00
G.c0

EXECUTION SIMULATOR INSTRUCTION TRACE OuUTPUT '  PAGE 4

SYSTEM CLOCK TIME=00000256

RING PRIORITY={04142,3)

R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

wWN -0

~No Ve

8
9
1C
11

12
13
14
15

16
117
18
19

20
21
22
23

24
25
26
27

28
29
3c
31

LINSTRUCTION)
FETCH EXEC.
FORK
FORK’

FORK

FORK

1 2 3 4 4 5 6

0-..-.--8.......6.......4..-.-.-2.......0.......8.......6......3

Ill[IlIIIIIIIIIIIIIIDDDD.Q...QVDQO..O...‘."'..0..........0‘...’.
TITITIII ITIIIIII T I0DDD cecceescocncconcssscccssossoncascsassane
TLITEITIIIIIIIIIITIIDDDDesccccocscassnassocsacsosasossssncennsnsoae

ITIIIIIIIIIIO0O0OD e seeccscscesasocsovecsscasoscascnnsannes [ IITIIII

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

FLoFT.
FL.PT.
FL.PT.
FXePTo
FXaPT,

ADDISug
MULTIPLY
LIVIDE
ADUDJ{ SUB
MPY|DIV



I=INSTRUCT.

O=CPERAND FETCH

(STAGE TIME / 1LTAL TIME)

E

+187
125
.’125

«C62
062

«LCC

.LCC
«L0G
« LGC
«GCC

«LCC
«L0C

«LCC

Ve

«LGC
+LCO
- 000

«L00

.CCC
«£0C
.LCC
»L00

«CCC
«0C0
+GCC

JL0C
«LCC

-{-

«L37
£ d czs
. (25
.Clz

#0012
012
012
.CCC

.CacC
.60C
+CCC
.CGC

.CQ0

+C00
«0CC
«CCC

« 000
«CCC
«0CC

«CCC
.CCC
.0CC
.QGC

~«CCC

«GCC
«CCC
.00C

.CCC

Lcec

-A-

000G
000
.0u0
.C0C

.00C
<000
.CCC

«0CC
2000
»C0C
.000

.0CC
«G0C
«00C
.GCC

.OUC
.00C
.00
+0GCC

.C0C
«L0C
.00C
.C0C

.000
«C0C
000

«C0C

.C0C
.C0C
.000
.000

-(-

.00¢C
.00C
.QUC

.C0C -

.000
0G0
. 000
.CCC

+0CC
+00C
«0CC
+0CC

.0GCC
«CCQC
«CCC
. CGCQ

«G0C
.COC
.COC
.C0C

«CCC
.CCC
.0CC
«00C

«GGC

.CCC

.CoC
.0cc

«00C
.0GC
.00C
.000

-R-

.000
<000
« 000
.000

» 000
<000
« 000
.00C

000
«00C
00
« 000

.000
. CO0
.CaC
000

000
.000

- «000
. C00

.C0Q¢
.000
«C00
. 000

«000
. 000
« 000

«.G00
000"
. 000

(AVERAGE)

€.00
C.00
G.G0
U.00
0.00

FETCH R=EXECUTICN

EXECUTION SIMULATOR INSTRUCTiON TRACE OQUTPUT ' - PAGE 5

SYSTEM CLOCK TIME=00000320

RING PRIOCRITY=(0y142+3)

UNIT REQUESYT REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PRCC.

LN = O

-~ wm s

8
9
1C
11

12
13
14
15

1¢
17
18
19

2¢
Z1
22
23

24
25
26
21

28
29
3C
31

{INSTRUCTION)
FETCH EXEC.

FORK
FORK'
FCORK
FORK

FURK
FORK
FURK

FORK

1 2 3 4 4 5 i3

0..-.o..8...-...6¢......4-.....-2,-..-..-0.......8.......6.....-3

IITILLITTIII LTI IIITIIODDDeecescoecccccocorcsvracosarncocccccensonsacns
IITILITIIITIITIITIIIIDOODeeveececsassscsascosesccsssnsscscsnssosns
TIITITLIIIIIIIIIIIIIDDDDeeececcacscccccociosccnsasnscannsnnnanss
ITLLIIIIIIIIITIIIIIIIO0B D ceceacseecnecenvesesocoscoconsccsncscercns

I[IIIIII‘IIIIIXllIIIDDDD...l....O‘.........l.....‘...:..

TEIIITLIIIITIIITIITIO O Dececeacecosccnnccscrocancscssnses
THLITILIIITIIITIIIIIDDDDecaccecscavoccocasannssoccocsens

II]IIIII‘IIIDDDDQ..OQ......0.0....F......‘".OQOOOOQQOOOOOIIIXIIII

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

FL.PT,
FL.PT.
FLPT
FX.PT,
FX.PY.,

ADD| sUB
MULT {PLY
DIVIDE

ADUI SUB
MPYlOIV



EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT ; PAGE 6

SYSTEM CLOCK TIME=00000384

RING PRIORITY=(0y1,2,3)

I=INSTRUCT, FETCH . R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

0=UPERAND FETCH

(STAGE TIME / TCTAL TIME)

—I_

<208
«150
2158
2104

e 1C4
. 104
+ 104
.L52

-]
«(H2
«LH2
«C52

«{52
+L5¢
«L52
- aCLC
.CCC
«CCC
«CCC

.cec

.COC
- CCC
+GCC
+CCC

«LCC

«LCC
«CUQC
»LCC

«GCC
«LCL
«CCC
«312

.C41l
031
.C31
.C20

.C2C
.C20
.C20
.01C

.C1¢C
.01C
«01C
.0lC

.ClC

.01C
»01C
»0CC

«0CC
.0CC
.OCG
.CCC

.ccc
.CCo
.ecc
.000

«0CC

+0CC

.0CC
- C0C

«CCL
.00C
«CCC
.052

_A_v

«0CC
000
.C00
«00Q

«00C
.00L
.00C
.000

«C0C
.000
«CCC
«00C

«00C

»00C
«COC
«00C

- C00
.C0¢C
«00UC
.CGC

.C0C
.00C
.0CC
.00C

<006

000

«00C

«U0C
.C0C
.Coc
+»00C

.C00

«C00
000
«GGC
.00CC

.00C
« 000
.CCC
.C0C

.LCC
.OOC
.GGC
«CGC

«C0C
- C0Q
.CgcC
«L0C

. 040C
.CQ¢C
+0CC
.0GC

.CCC

«COC
«G3SC
«CCC
«CCC
«00C
.CGC
'CCC

.CCC

.C0C

+CCO

. 0GC

‘R—

. 000
« 000
+000
000

0090
« 00V
000
.000

.000
<00V
. 000
« 000

000
. 000
.C00

«000
. 000
- +000 .
000

.C0Q
»CG0
000
.CoC

+L0C
«C00
«GOC
.C0C

«000
.000
« 000
«G0Q -~

{AVERAGE)

G.00
0.00
Q.00
C.00
0.C0

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS ~D=INSTRUCT ION DECODE

PROC.

WK =0

~N o U» s

8
9
10
11

lz
13
14
15

16
17
18
19

20
21
22
23

24
25
2¢
217

28
25
3C
31

EXECUTICN UNIT UTILIZATION.

FLoFTe
FLJPT
FL.PT.
FXPT,
FX.PT.

{INSTRUCTION)
FETCH EXEC.

FORK
FORK'
FORK
FORK

FORK
FURK
FORK
FURK

FORK
FORK
FORK
FORK

FORK
FUORK
FORK

NOQP

ADD]SUB
MULTLPLY
DIVIDE
ADU] SUB
MPY DIV

1 2 3 4 4 5 6

0.0‘0..08000.oooéootooo-40..00!02090.00000000o--8.ooooooé.o-.oo3

IITILIIII LTI I LTI IIIODD D e ceocenscoacenososssasonenscancoacoosnsososns
TILILITILIT LI IIITIIODD D eseesoceacocanssocensosscssessancsccccanses

IITIITLIIIIII LTI ITIODDD ceeceescncooccacososcansaccsossananasscnsns

IITIIIIYITIILLIIITIIIODD D eeccecceoncocaccescnsscacocsoscnsassossons

'Q'I.OQIIIII[II[[lIIIIIII[1IDDDD..C...I..‘.".I..‘l‘...C'll.'i..
eevae e e IIITITIIITIITIIIIIITODD D ecceceoscnsennsascacosasosnanans
eoeoeee o IITTIILLITIITITSIITIODO e e eascecasoecoaccsoscsasssonnnse

ILIILIIILIIIITILIIIIIODDDecececensasvossoscecnccccoensence

IIIIIIIIEITITIIILIIIDDDDeaveesoacocncossasassasns
ITIIIVILIITIIIIITIIIDUD D eeseneosavescoosnssannsnna
ISGESEEE SR EREED DTS S §5751] 5 F S PN
TTIIIIITITTI I I I IIIODDDeeasescvacsccnncsanannns

IITIITIITTITIIIIIIIIIODDODeeceeenncennsans
ITIITIITIIITIITITITIITIIODDDeeecceccovceccnse
THITIITTIIIIIIIITITIIDDOD  eeeceeeeacsnanen

XllIIIIIIIIIDDDD............-.o.-.---................-..rIIlIIII

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



I=INSTRUCT.

0=0PERAND FETCH

(STAGE TIME / TGTAL TIME)

]~

© e223
<178
178
133

.132
_ed33
« (89

. (85
. 089

« (89

~ 089

. LE5
. aC44

«L44
«L44
.Cq“

SLa4

.Cl‘t‘
.cl'l‘
«L44
«L44

.Ca4
.Ch4
oC44
«C44

«L44
«La4

44

312

-B-

«C44
«C35
.C35
«C2¢€

chc
.C26
.02¢&
.017

.C17.

.017
«C17
.Cl17

.C17
«Q17
.C17
.L08

. (Cs
.CC8
.C038
.CC8

«COE
«CJOE
.LC8

.LCC
«COC
.CCC
.CCC

«LCC

.CCC

«€CC
+053

- A=

.C"q

<044
«C4a4
044

(44
044
044

044
«Ca4
«U44

.OQ@
«044
. 044
« 044

«C44
.C44
<044
.044

.00C
.00¢C
« 008
+000

+00C
«00¢
.00¢
.00C

.00C
.C0C
.COC
‘04"

-{J=-

«C26
.026
«026
«G26

<026
+026
«026

.C26
.026
«C26
.026

.00C
.00C
.CCC
000

.00C
QaccC
.00C
.GCC

.00C
0G0
.COC
«000

.C0C
«00C
.CCC
«G0C

.COC
.CCC
.000
"026

-R=

.000
000
.000

L000

<000
.000
.000
‘UOO

" .000°
.000
«000
000

.000
«000
.C00
» 000

000
000
- »C0C
.000

.C00
000
000
«000

.000
«000
.000
. 000

. 000
«C00
. 000

#0000 %

[AVERAGE)

" C.CO
G.00
C.CO
GQGU
0.00

FETCH R=EXECUTICN

EXECUTION‘SIMULATOR INSTRUCTION TRACE QUTPUT v " PAGE 7

SYSTEM CLOCK TIME=00000448

RING PRIORITY=({1,2,3,0)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDURESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

whro

-~ U

30
31

{INSTRUCTION)
FETCH EXEC.

NOJP  NoOoPp
NOOP™ NUOP
NOOP NOOP
NOUP NOOP -

NQGoP
NOOP
NOOP
NOgP

NGOoP
NOOaP
NQoP
NQoP

NOOoP
NUGP
NOOP
NGQoP

NOUP
NOQOP
NQOP
NGOP

NGcoe
NOOP
NGOP
NOUP

NGOP
NOOP
NGap
NGOP

NCOP
NGOP
NUOP
LDX NCOP

4 4 5 [}

1 2 3
O..'..‘.8'.000006..0‘...4.......2....‘..O.......8..,’...600..“3
ITTITIIIITIITITIIITIIIODDDAAAAAAAAAAAAAAAAAAAAQCOCOCOOCO00EEEEYYYY
IITIITIITIIITITITIITI1IDDDDAAAAALAAAAAAAAAAAAAACCGCOCO00000EEEEYYYY
IITITIITIIIITIIIIITIINIODDDAAAAAAAAAAAAAAAAAAAACGOCOOBODO00EEEEYYYY
TITIIIIIIIIIIIIITIIIDDDDAAAAAAAAAAAAAAAAAAAAQCOOBOOO0000EEEEYYYY

eesesess IITIITIITIIIIITIITITIITODDDAAAAAAAAAAAAAAAAAAAADGOBDOOOSLOD
eeoeecse s IITTITITITITIITIITIIODDDAAAAAAAAAAAAAAAAAAAADDOCOCDQOCON
ceseses s IITIITIIITIIIITITIITIDDDDAAAAAAAAAAAAAAAAAAAAQODOCODCOGOD
seeeoeee [ IITIITIIIIIIITIIIITIDDODOAAAAAAAAAAAAAAAAAAAAROOCOODUB0O00

esscccssscsseees [IITTTIIITIIITITIIIIITIODDODAAAAAAAAAAAAAAAAAAAADDCO
eesevesescsocees s INITIIIITIIIIIIIIITIIDODODAAAAAAAAAAAAAAAAAAAALNOD
eeveccocssoeens e [IIITIITIIIITIIIITIIIDDODAAAAAAAAAAAAAAAAAAAAQQOOD
esecseccennveeceea [ ITITITIIIITITITIIIIIDDODAAAAAAAAAAAAAAAAAAAADIGOD

ececessssssvesscesseesee I ITIIITIITITIITITITIIDDDODAAAAAAAAAAAAAAAA
seenescscesssnsecasense e ] ITITTIITITITITIIITITIDODODDAAAAAAAAAAAAAAAA
eeecoccsccccsccccccccese ITNITIIIITITIIIITITIIDDDDAAAAAAAAAAAAAAAA

VITTIITITIIIIITITITIODDDAAAAAAAAAAAANAAA

TIITITTIIIILITIEITITIOODDAAAAAAAA
TITEITIIIITITIITRTITIIONDDDAAAAAAAA
TITTYTDITIRTITITITIIIIIOOODAAAAAAAA
TITIIIITITIITITIIETILIODODAAAAAAAA

IIITIIELIITITLIIITLINIOONDD
ITITIIIITIRITIIITLLIOODD
ITIYITIIITITINITIITIITIOOON
IPIILIITIIIIINIILIITIOOOD

ITTIIT!
ITITIIL
1111111
ITIIIT]

PITIRINY

TTIITTLI

ITIITIII
IITITIITIIITIDODDDAAAAAAAAAAAAAAAAAAAADCDOOOOOCOOOEEEEYYYYTITIITIIT]

EXECUTICN UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTICNS IN UNIT)

FL.FT.
FL.PT.
FL.PT.
FXaPT.
Fx.prT.

ALC] suB
MULTIPLY
DIVIDE
ACDISUB -
MPY{CIV



1=INSTRUCT.

O=0PEKANLC FETCH

(STAGE TIME / TOGTAL TIME)

-]

" e234
«195
«165
+156

4156
«1%6
. 156
«117

L1117
L1117
\117
o117

#3117

117
4l

.o CT8

078
.078
L7k

.L78

&l
.78
LCT8

Ly

.C18
~078
.78

078

.C?&
- CT8
312

-0=-

«C4at
.(39
«(35
«031

.C31
.031
.31
«C23

.C22
.023
«L232
«C23

«C22
.023
«C23
.015

+015
«CL5
.015

.C15
.015
.015
LC15

.C07
.07
.07
.C07

«C37
. 007
007
<054

- A

«C78

- .078

«LT78
.078
.C78

078
.078

2078

.078

078

078
078

.07&
3078
.C78
~U78

078
.078
.078
.078

«(39
.039
039
.035

038
.039
.039

036
+C39
.038
.078

-]

«C46
046
+C46
«C46

.046
046
. 046
.C46

«C46
«C40
«C46
0C46

.C213

.GC23
«C23
.23

.C23
«023
023
.03

«C23

.C23

- -

000
«000
. OOO
. 000 -

.000
000
.000
« 006

.C00
+«000
000
000

.000
«000
.000
000

<000
000
. «000
.00C

000
« GO0
. 000
000

.000
« 000
000
.000

«L00
000
.000

{AVERAGE)

C.CO
0.00
(.00
C.00
€.00

FETCH R=SEXECUTIGN

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT - PAGE 8

SYSTEM CLOCK TIME=00000512

© RING PRIORITY=(1,42,3,0)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADCRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

-~ O Wwv s wWnN =0

8
9
10
11

12
13
14
15

16
17
18
19

20
21
22
23

24
25
26
21

28
29
30
31

EXECUTION UNIT UTILIZATION.

FL.PT.
FLPT,

FL.PT.
FXePTa

FX.PT,

FETCH EXEC.,

LDX

LDX’
LDX

LDX

LOX
LDX
LDX
LDX

LDX
LDX
LOX
LOX

LDXx
LOX
LDX
LDX

LDX
LDX
LDX
LDX

LOX
LDX
LOX
LOX

LDX
LoXx
LDX
LDX

LOX

LOX
LDX
LOX

ADD} SuUB
MULY IPL
vivive

A INSTRUCTICN)

LCX
LDX
LOX
LOX

NOOP
NOOP
NUUP
NCOP

NGOP
NOOP
NOGUP
NOUP
NOQP
NuaP
NooP
NOOP

NOOP

NGOP -

NGOOPpP
NOOP

NOOP

“NCOP

NOOP
NOOQP

NOQPp:

NOOP
NGOP
NOUP

NGQP
NUgP
NuoP

LDX

Y

ALDISUB |

MPY|UILV

1 2 3 4 4 5 6

0.-.....8....-..6.......4.......2.......C.......8-......6......3

TIIITITIITITEITIODDDAAAAAAAAAAAAAAAAAAAACCOQCGCOODNC0EEEEYYYY
IITTIIIIIITILTIT IODDDAAAAAAAAAAAAAAAAAAAAGCGCOOCODONDNEEEEYYYY
IITITIIILITITEITIODDDAAAAAAAAAAAAAAAAAAAACCCOCOOOD000EEEEYYYY
ITITIIITIIIIIITIDDDDAAAAAAAAAAAAAAAAAAAAOCOGOO0000GOEEEREYYYY

EEEEYYYYIIIIIITIIIIIILIITTIIDODDAAAAAAAAAAAAAAAAAAAACCCDCOONOOCON
EEEEYYYYIIITIITITIIIIZITITIIITIOOODAAAAAAAAAAAAAAAAAAAADDDOCOQUOCGD
EEEEYYYYIIIIIILIIIIIIITTIITITIIDDDDAAAAAAAAAAAAAAAAAAAADGODOOCNOGCED
EEEEYYYYILIIIIITIITIIYIIIIYITITIDDDDAAAAAAAAAAAAAAAAAAAADQODSOONOOCD

COOCOOCOEEEEYYYYITITIIITITIITIIITIITITIIDDDDAAAAAAAAAAAAAAAAAAAAOQGRD
OOOOCUOOEEEEYYYYIIITITITIITITIIITITITIDUDODAAAAAAAAAAAAAAAAAAAACCDD
OCOCOCO0EEEEYYYYITIITIIILITITEIIITTI IDDDDAAAAAAAAAAAAAAAAAAAAODCD
O00000000ECEEYYYYIITITTITIITIITIIITITITIDDODAAAAAAAAAAAAAAAAAAAACOND

AAAACOOCODOQCOOOOEEEEYYYYITIIITIITITIITIITITITIDODDAAAAAAAAAAAAAAAA
AAAAOOOOQUOOGOOOGCEEEEYYYYLIITIIITITITITIITITITIDDDDAAAAAAAAAAAAALAA
AAAACOOCUOCCOOOCEEEEYYYYIIIITILITIITIIIITITIIDDDODAAGAAAAAAAAAAAAA
AAAAQOOOOCOUO0O0CEEEEYYYYITITIITTIIITIIITIIIITIIDDDDAAAAAAAAAAAAALAA

AAAAAAAAAAAADOUCOOCCOOCCEEEEYYYYTIIITITIIITITITITIITITIIOODDAAAAALAA
AAAAAAAAAAAADDUGODUOOOUDEEEEYYYYIlXXIIII[IIXII!IIIIIDDODAAAAAAAA
AAAAAAAAAAAAUOQCOGUOUGGOEEEEYYYYIITTITIIIIIITIIITIITIDDODAAAAAAAA
AAAAAAAAAAAADGODCOOCOCOOUCECEEYYYYILITITIINITIITIITITIIIDDDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACCGOQOGOOOGOCEEEEYYYYIIIITIITITIITIITILITIINODD
AAAAAAAAAAAAAAAAAAAAUUOUOOODUOOOttEEYYYYIIIIIIXIIIIX[IIIIIIIDDDU
AAAAAAAAAAAAAAAAAAAAGOCCOCOODCOOEEEEYYYYITIITITITIIIIITITIITIONAD
AAAAAAAAAAAAAAAAAAAAQOOOCUCOOCOOEEEEYYYYITIITIITITITIITIIITILTIDDDD

111 IDDDDAAAAAAAAAAAAAAAAAAAACCOODOOOOCOOEEEEYYYYITIIIITITIIITIITNI
IIIIDDDDAAAAAAAAAAAAAAAAAAAADCOOOB0UU0GO0EEEEYYYYTITTITERIIITINIINY
IT1TIDDDDAAAAAAAAAAAAAAAAAAAAODCDOCCOOUO0NEEEEYYYYITITIITIIIIIIILL
TITIDDDDAAAAAAAAAAAAAAAAAAAADCCOCOOOO0000EEEEYYYYITITITITIEIIIIITY

ITIITITINTTIDODDAAAAAAAAAAAAAAAAAAAAOCOCOCOOQUCOCEEEEYYYYIITITIIIT

ITITJIIITII1DDODAAAAAAAAAAAAAAAAAAAAGOUOOCOONOCOEEEEYYYYITIITITL
ITIIIITIITLIDDUDAAAAAAAAAAAAAAAAAAAAOCOCOOCCOCOCEEEEYYYYITIIIILI
TITIITITITITIODDDAAAAAAAAA AAAAAAAAAAACCOOOO0000ODOEEEEYYYYTIIITIIILE

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT) !



I=INSTRUCT,

0=0PERAND FETCH

(STAGE TIME / TOTAL TIME)

-1~

« 243
.208
. 208
"e173

S173
» 173
. 173
<138

138
138
«138
.138

#13¢E
.138
.138
©«104

»1C4

104
- 101‘

1347

«104

NF

0104
«104

<104
.104
L 104
.lo"

L .104
+104
«lC4
b}lz

-p-

«C48
«Cal
«C41
.(34

«C34

«034
«C34

.C27

£ C27
«C27
«C27
.C27

«C27
.027
‘C27
« (20

.20
. 020
.02¢C
. (20

.C20
020

2020

»02¢C

.Cl2

«013
«.C12
.013

.012
.G13
«C13

—A-

«1C4

« 104

.104
.1C4

»104
«104
104
«104

«104
.104
<104
<104

<104
<104
«li4
«104

«»104
«104
«104
<104

069
066
006"‘
069

sLU6S
065
068
066

066
L69
.Ubg
«104

-g-

«C62
.C62
<062

« 062
.Co2
062

-Cbz
2062
62
062

«C4l
«C4l
«C4l
«C4l

«C4l
«041
041
«041

«Cal
+Lal
+C4l
041l

«C41
.C4l
G4l
.04l

.Cal
041
«.C4l
«C62

-R-

«+000
. 000
000
000

.000
.000
.000
. 000

«000
. 000
«000
. 000

.000
«000
«00C
«000

000
000
. «000
000

«00C
. 000
. 000
'000

.CC0
. 000
«G00
.000

.000
.000
.000
.00Q -

(AVERAGE)

€.00
€.CO
€.00
€.00
0.00

FETCH R=EXECUTICN

EXECUTION SIMULATGR INSTRUCTICN TRACE OUTPUT _ _ PAG

SYSTEM CLOCK TIME=00000576

\

m
O

RING PRIORITY=(1,2+3,0)

UNIT REQUEST REJECTED E=EXECUTIUN UNIT REQUEST A=ADDRESS GENERATICN

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISICN IN PROGRESS D=INSTRUCTION DECODE

PRCC.

wN=O

-~ O W

LINSTRUCTICN)

FETCH EXEC. -

LBX
LDX’
LDX
LDX

LDX
LOX
LDX
LDX

LOX
LOX
LDX
LDX

LDX
LDX
LUX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LD X
LDX
LOX
LDX
LDX

LOX
LDX
LUX
LDX

LDX
LDbX
LDX
LDX

LbXx
LDX
LDX
LDX

LDX
LDX
LOX
LDX
LDX

LOX
LDX

LDX

LOX

COLDX

LDX

LDX

LDX

LOX
LDX
LDX

LDX
LDX
LOX
LDX

1 2 3 4 4 5 6

00'...l.8.0.....b....".4.‘.'...2..”..'0.'..’..8...".06....'.3

TITIITETIITIIEITITITIIIDDODAAAAAAAAAAAAAAAAAAAAODOOOCOODBOO0EEEEYYYY
TIITTITILITILIITITITI IDODDAAAAAAAAAAAAAAAAAAAACOCOOCOOCOODEEEEYYYY
IITITITITILIIRIIITITODDDAAAANAAAAAAAAAAAAAAACOOOGCOOO00ODEEEEYYYY
ITTITIIIIIIIITIITITIIIIODDOAAAAAAAAAAAAAAAAAAAACQDOODOOOOSOCEEEEYYYY

EEEEYYYYITIITIIIITIIITIITIIIITIODDDAAAAAAAAAAAAAAAAAAAAQODOODCONOCD
EEEEYYYYIIITIIIITIIIIIITIITITIDDDDAAAAAAAAAAAAAAAAAAAAGODDUCB0CODN
EEEEYYYYIIIIIIIILITIIITIIIITIIDDODAAAAAAAAAAAAAAAAAAAAOGCCNODCOGNU
EEEEYYYYIIITIITIIITITIITIIIIIDDODAAAAAAAAAAAAAAAAAAAAONDCOODNOOCON

OCOOOCOCEEEEYYYYILIIIIITIIITIITITIIIDUDDAAAAAAAAAAAAAAAAAAAAQNQDD
COOOOOQOOEEEEYYYYIIIITITILIITITITITIITIODDDAAAAAAAAAAAAAAAAAAAAQCDD
CCOOOQUOEEEEYYYYIITIIITITIIITITIIT IIIDDDDAAAAAAAAAAAAAAAAAAAADOOD
COO000O0OCEEEYYYYITIIIIIIIITIITITIIIIIIDODODAAAAAAAAAAAAAAAAAAAAGODD

AAAAQGCCOOOCOOOCEEEEYYYYIIITIITITIIITITIIIITITIIODDDAAAAAAAAAAAAAAAA
AAAAJOQOUUO00000EEEEYYYYIILILIITIITITITITITITITIIODDDAAAAAAAAAAAAAAAA
AAAAODOUCOCCOOOCOEEEEYYYYITIIIITITIITIIIITITITIIDDDDAAAAAAAAAAAAAAAA
AAAADOOOCOOGUOOOCEEEEYYYYIIITIIIIIIIITIITIIIT IDDDDAAAAAAAAAAAANAAA

AAAAAAAAAAAAQDUCCOCOO000UOEEEEYYYYITITIIITIIIITITIIITIIOODDAAAAAAAA
AAAAAAAAAAAAUCOOGOUO0000O0EEEEYYYYIITITITIIIIIITIIIIITITI IDODDAAAANAAA
AAAAAAAAAAAACOCCOCOCOCO0EEEEYYYYIITITITIIITIIIIIITIITIIDODDAAAAAAAA
AAAAAAAAAAAADDOCCOUGODOOEEEEYYYYITIYTIITIIITIIITITIITIIIODDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACOGOCCCOODOOEEEEYYYYITIIYIIIIIIITIEITITIONDD
AAAAAAAAAAAAAAAAAAAACOOQUOUOCO00EEEEYYYYIITIITINITIITEITIEITIONOD

AAAAAAAAAAAAAAAAAAAAGCCCUCUOOUOCEEEEYYYYITITITIIIIYIITIITIIITIONOD

AAAAAAAAAAAAAAAAAAAACOOCOCONOOOOEEEEYYYYITITITIITIITIIINILITINDODD

IITIDCDDAAAAAAAAAAAAAAAAAAAACOOCOGOOOOODEEEEYYYYIIIIIITIIITIIITE
TITIODDDAAAAAAAAAAAAAAAAAAAAQODDQCOOOOOOEEEEYYYYLIIIIIITIIIITIITE
IT1IDOODAAAAAAAAAAAAAAAAAAAAQCCOOO0O0000EEEEYYYYIITIIITITIIITTIIIIII
II1TDDDDAAAAAAAAAAAAAAAAAAAAQCCOOQODOOOD0EEEEYYYYIITITITIIITIIITI

IITIT11I1TIIDODDAAAAAAAAAAAAAAAAAAAACOCOOQOCOOCOOBEEEYYYYILITEIITIL
ITIIJIIITIITIIODDDAAAAAAAAAAAAAAAAAAAAOOODODOOONDODEEEEYYYYIIIITITI
TIITIEITIYITIODUBAAAAAAAAALAAAAAAAAAAQCOCCOCCOOOCEEEEYYYYIIITIILI
TITITIITLIIIIDDDDAAAAAAAAAAAAAAAAAAAACCOUDOU0000OEEEEYYYYITITILIT

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

FL.PT,
FL.PT,
FL.PT,
FX.PT,
EX.PT.

AbDDISuUB
MULT IPLY
DIVIDE

ALD|SUB
MPYlDLV



EXECUTION SIMULATUR INSTRUCTION TRACE OUTPUT ~ PAGE 10

SYSTEM CLOCK TIME=00000640

RING PRIORITY={1424+3,0)

1=INSTRUCT, FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTIUON UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT KREQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCT ION DECODE

0=CPERAND FETCH

{STAGE TIME / TGTAL TIME)

-1-

«25C
218
«218
181

ol

L1871

J1ET
J156

. 156
Celbob

« 1506

« 150

. 156
156
156
125

«125

W12

'125

o125

125
.125
L125

125

012?

o125

125
+125

C.12%

o125
125

+312

-L-

.C5¢C
«C43
.Ca3
«C37

(37
.C317
.C37
.031

€31
.031
2031
.031

031
2031
.031
«L25

. C25
.C25
.L25
. (25

»C25
«C25
. 025

.Cl8

.C1l8

.18

«L18

«C1lE
.Cl8
«C1E
«056

-A-

125
«125
0125

.125
e125
.125
.125

125
<125
.125
<125

«125
«125
OLZS
125

«125
125

S elzb

125

«093
<093
«093
093

«L93
093
093
-093

«C93

w093

125

-]

«L75
«L75
.C75
«C75

«075
075
.C75
075

.C75
.Q075
«C75
.C75

.(56
«C50
+L50
.C506

.C56
.C56

«C56

. (56
«056

«(Hé

«LH6
.C5¢
.C56

«CH6
JUb5e
PRI Y.
.075

-R-

.000
« 000
. 000
<000

. 000
“ 000
«C00
.00

'COU
000
0000
000

VY]
«000
000
.000

.C00
. 000
. «G00
. 000

.00C
000,
.CCC
«U0U

.C00
« 000
000
«000

000
.000
.000

.QOOV?”

(AVERAGE)

C.CO
" 0.00
0.00C
C.00
U.00

PROC.

Wn -~ O

~NOo Wn

24
25
26
217

28
29
30
S 31

EXECUTICN UNIT UTILIZATION.

FLePT,
FL.PT.
FLoPT
FXePTa
FX.PT.

(INSTRUCTION)

FETCH EXEC.

LDX
LDX’
LDX
LDX

LoXx
LOX
LDX
LDX

LDX
“LDX
LDX
LDX

LbX
LDX
LOX
LDX

LDX
LDX
LBX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LDXA

LDX
LuX
LOX
LDX

ADDL] suB
MULTILPLY
DIVIDE

LOX
LDX
LDX
LDX

LDX
LOX
LDX
LOX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LDX

LOX
LDX
LDX
LDX

LDX

LLDX
" LDX
LDX

LBX

LDX
LDX
LDX

LDX
LDX

LLX"

LDX

AGD|SUB

MPYlULIV

'
1 2 3 4 4 5 [

0'.1.Q00800'1000600000'049000oonZoo.qo.oOo---o.-B.--oo.-é.;a---B

TITIJITYIITITITIIIIIOODDAAAAAAAAAAAAAAAAAAAACOOOOCOOCOCDEEFEYYYY
TEIIRITITLITIITITITITIDODODAAAAAAAAAAAAAAAAAAAADOCUOOOOCO0O00EEEEYYYY
ITIITNIYITLIIIIITIILIOODDAAAAAAAAAAAAAAAAAAAAGOCOOOOO0NOD0EEEEYYYY
IFITTITIITNINITIIIITIIODDDAAAAAAAAAAAAAAAAAAAADCOOOCOOOOBUEEEEYYYY

EEEEYYYYIIILITIYIIIITIZITITTIIODODAAAAAAAAAAAAAAAAAAAACCODDOOUDNDD
EEEEYYYYIIIIIIIIZITIIITIIITIIIDDDDAAAAAAAAAAAAAAAAAAAAQCOGOONOO00C
EEEEYYYYIIIIIITIITIITILITITINDDDDAAAAAAAAAAAAAAAAAAAADOOCOCDOOGOO
CEEEYYYYIITIIIIIIIITIIIIIITIIIODODAAAAAAAAAAAAAAAAAAAATOODCUCORO0O

OOCOOCOOEEEEYYYYITITIIITITIITIITITITIDDODAAAAAAAAAAAAAAAAAAAACDROD
OOGOOCOCECEEYYYYITIITIIIIIITIIITIIIITIODODAAAAAAAAAAAALAAAAAAALCOD
O0CUCAO00REEEYYYYIIILTIITITIITIITITI T IDDDDAAAAAAAAAAAAAAAAAANACCOD
OOOOOCOCEEEEYYYYITIITIIIIIITITIITIIIIIODODAAAAAALAAAAAANAAAAAAAQCOD

AAAAOCCCUOOOCOO0CEEEEYYYYII

[ITIITITIITTIITIITYIIOODDAAAAAAAAAAAAAAAA
AAAAUOCCOOCOOUCOEEEEYYYYITIITIITITEIIITITIITITIOCDDAAAAAAAAAAAAAAAA
AAAACOCCOO0GONUCEEEEYYYYITIITIITITIITITIITIITIOUDDAAAAAAAAAAAAAAAA
AAAAQGOOGCOUOOCODCEEEEYYYYIIIIITITIITIIITITITITITIDDDDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAOGCCOCOCO0OGEEEEYYYYIIITITITIILITITITITTONDDAAAAAAAA
AAAAAAAAAAAAOOCCOOGUODOOEEEEYYYYITIIIIIIITITITITIIIYIITIDODDAAAAAAAA
AAAAAAAAAAAAOSCGCCO000DCOEEEEYYYYITIITITIITIIITIIITITIIOODDAAAAAAAA
AAAAAAAAAAAAOUGCIO0UOCUGEEEEYYYYIIITIITIITIIIITIITIITIDDDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAGCCOOOCCO0000EEEEYYYYLT ]
AAAAAAAAAAAAAAAAAAAAQODOUOOOO0COREEEEYYYYITL
AAAAAAAAAAAAARAAAAAAQCGCCOCO0OD0OTEEEEYYYYIT!
AAAAAAAAAAAAAAAAAAAACOOOOOCOOCOOEEEEYYYYITI

ITITITITILIODDD
ITIIITIIITLIIODOD
ITIITIIIIITIIODOD
1

I
I
I
I IIIITITITIDLOD

I
1
1
11

-y et et

11
11
I
Il
ILII0ODDDAAAAAAAAAAAAAAAAAAAACLOGCOO000000EFEEYYYYTIIITITIITIITIIIIT
ILIIDDDDAAAAAAAAAAAAAAAAAAAADOCSOOONN0ONEECEYYYYIIITIIIIITIIIITI]

I11IDDDDAAAAAAAAAAAAAAAAAAAACOGCOOO00CODEEEEYYYYIIITITITIITITINL
ITIIDDDDAAAAAAAAAAAAAAAAAAAABOCOOUOO0UOOEEEEYYYYITIIIITITITIILEII

ITIITITITITIOODOAAAAAAAAAAAAAAAAAAAACUOOCOOCO000EEEEYYYYITITIITL
ITITIITITITIIDDDDAAAAAAAAAAAAAAAAAAAAQCOOOOOOOOCOEEEEYYYYITIITITIILI
ITIITITTIIITIIODDDAAAAAAAAAAAAAAAAAAAACDOOOGOCOOOCEEEEYYYYIITIIIII
ITITTITRITITIDODDAAAAAAAAAAAAAAAAAAAAOCOOOCOOUCOOEEEEYYYYTIITIIILI

(DIGITS INDICATE # OF INSTRUCTICNS IN UNIT)



I=INSTRUCT. FETCH"
0=0PERAND FETCH

(STAGE TIME / TCTAL TINME)

~I=

285
0221
«é21
19t

«18€
.19&
«17¢C

«17C
« 170
170
«17C

«17C
«d7C

L17C
» 142

s 142
el4z
<142

Ji42

£ 1"2
o142

142

P Y

a142
«dald
o142
.'142

142
142
e 142
»312

-0~

« (51
.C45
.45
+C36

«C36
« (36
.L3¢
«034

«C24
.034

.C34

.C34
.034
«C24
~028

«02E
.028
.L28
. 028

.C28
.C28
0628

.022

.022
.L22
022

.L27
.022
«.C22
<056

«l42
142
eléz
olbz

o142
142
o142

o142
o L42
el42
142

o142
.14
«142

«142
«142
142

0142

113
<113
113
o113

113
.llj
«113
«113

«113
2113
o113
«142

-g-

.C85
085
. 085
«085

<085
.85
.G85
<085

.C85
0085
.CBS
«C85

cha
«COE
«C6d

.68
.068

'Coe

LG8
0068
«L68
«C68

«L68
.Co8
«L6E
+C638

«LOE
.Oba
.Cbﬂ
(85

~R -

.000
. 000
.C00
. 000

. C0C
. 000
. 000
«CGGC

.C0Q
000
«G00
. 000

. 000
000

.000
«000

+000
. 000

.000
«000

«000
. 000
«C0U
. 000

«C00
- OOO
. GC0
. 000

.00
. 000
<000

(AVERAGE)

GeCO
C.00
C.0uU
C.00
C.00

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT PAGE 11

SYSTEM CLUCK TIME=C0000704

RING PRIORITY=(14243,40)

R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=0IVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

W~ O

~NOWn S

8
9
10
11

12
13
14
15

lé
17
18
19

20
21
22
23

24
25
26
.21

28
29
30
S 31

"EXECUTION UNIT UTILIZATION,

FL.FT.
FL.P]‘.
FL.PT.
FX.PT.
FX.PT.

“(INSTRUCTICN)

FETCH EXEC,

LOX

LDX
LDX

LOX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LoX

LDX
LDX
LOX
LuX

LDX
LDX
LDX
LDX

LUX
LDX
LOX
Ltbx

LDX
LDX
LDOX
LDX

LDX
LDX
LDX
LDX

ADB]SUB
MULTIPLY
DIVIDE

ADD| Sus
MPY| DLV

LDX
LOX
LDX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LOX

LDX
LDX

LD X
LDX

LDX
LDX
LDX

LDX

£0X

LoX -

LDX
LDX

LDX
LDX
LDX
LDX

LDX
LOX
LDX
LDX

1 2 3 4 4 5 6

0..0‘0.081..0.0060»-.00040000000200.0oooOoooo¢008-0~000060000to3

ITTIIIIIITEIITIIITIIIODODOAAAAAAAAAAAAAAAAAAAACOCROCOOOO0DEEEEYYYY
TITITEITTITIIITILITITIDDDDAAAAAAAAAAAAAAAAAAAADOCCOCOOOCOCCEEEEYYYY
ITITIIITIITEYITIRITIDDDDAAAAAAAAAAAAAAAAANAAAQGOOOOOCODOREEEEYYYY
TITITITILITITIIIIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOQCOOOCOODDQCEEEEYYYY

EEEEYYYYIIIIIITIIIIIIIITITTIDODOAAAAAAAAAAAAAAAAAAAAOCOOOROOOCOO
EEEEYYYYLIIIIITITIIITIIITITI1IODDDAAAAAAAAAAAAAAAAAAAACONOGDOOOCON
EEEEYYYYIITIIIITIITIIIIITIITIIDOODDAAAAAAAAAAAAAAAAAAAAQCCOOCCORCGD
EEEEYYYYIITITDIITIIIIITITTITIDDDDAAAAAAAAAAAAAAAAAAAAQQDOCCOOOLO0

OCOOCCOOEEEEYYYYIIITIIIIIITITIIIIITIIODDDAAAAAAAAAAAAAAAAAAAADGCO
OOCO0COOOEEEEYYYYITIIIIITIITITITITIITIODODAAAAAAAAAAAAAAAAAAAACDOO
OOOUOQUOCEEEEYYYYITIIITIYITITITITIIITIODODAAAAAAAAAAAAAAAAAAAADDOD
OOOUCOCOOEEEEYYYYIITITIIIIIIIIIITIITIII IDDODAAAAAAARAAAAAAAAAAAADDOC

AAAACCOCOCCCOOOCEEEEYYYYITIITIIITIIITITIITITIIODDDAAAAAAAAAAAAALAA
AAAACOGCOQOOD0OCEEEEYYYYIITITIIITIITIITIIITITIDDDDAAAAAAAAAAAAAAAA
AAAACCOOCOCCOVO0EEEEYYYYITITIIIIIIITIYIITITIIDDDDAAAAAAAARAAAALAAA
AAAAQDOCUUOCOOUUEEEEYYYYIITITIITITIITITIITLIITI IODDDAAAAAAALAAAAAAAA

AAAAAAAAAAAAQCCCOO0CO00O0EEEEYYYYIIITITIITITIITITIIITIDDDDAAAAAAAA
AAAAAAAAAAAAIDCOCODOCO0O0EEEEYYYYITIIIITIIIITITITITITIIIOOODAAAAAAAA
AAAAAAAAAAAAOQCCCOCCOCO00COEEEEYYYYIITIIITIIITIIIITIITITIDODDDAAAAAAAA
AAAAAAAAAAAAQOOCOONCOCODEEEEYYYYIIITITIIITIIIITIITIITIDDDDAAAAAAAA

AAAAAAAAAANAAAAAAAAAACODOOOUCOOOCEEEEYYYYI]

TIEIIITITITINITIIIODOD
AAANAAAAAAAAAAAAAAAAAQCUOOOO00CO0EEEEYYYYIITITIIIIILIITIIILITIODODD
AAAAAAAAAAAAAAAAAAAACOCOCOGGCOCOO0EEEEYYYYI I ITITIIIITITIITIIIIIODDD
AAAAAAAAAAAAAAAAAAAACCUOQOCOCUOOUOEEEEYYYYIITITI I IIITITITITIIDODD

IITIDDODAAAAAAAAAAAAAAAAAAAAQCUCCOCOUO0QROEEEEYYYYITITIITITIIIIIITE
ITUIDDDDAAAAAAAAAAAAAAAAAAAAOCOOOOOOQOOOEEEEYYYYTIITITITITITIIIILIT
IITIDDDOAAAAAAAAAAAAAAAAAAAADCOCGOCOOCOTEEEEYYYYTI IV ITTIITIITIILT
IIIIDDODAAAAAAAAAAAAAAAAAAAADCOOUOCOOOODCEEEEYYYYTITITIIIITILIITIL

[ITITIIIIITIODODAAAAAAAAAAAAAAAAAAAAODOOCOCOCOCCEEEEYYYYIITIITITIIT S
ITTILIEITITIDDODAAAAAAAAAAAAANAAAAAAACCCOCOGODD0OOEEEEYYYYIITITILL
TTITIIIIIITIODDUAAAAAAAAAAMAAAAAAAAAQOCOCGOCCOOOCGEEEEYYYYITIITTT!
ITIIITILIITIDODDAAAAAAAAA AAAAAAAAAAADGOGDOONOGOCEEEEYYYYITIIIIITLI

(DIGITS INDICATE # OF INSTRUCTIUNS IN UNIT)



EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT ' PAGE 12

SYSTEM CLCCK TIME=00000768

I=INSTRUCT. FETCH R=EXECUTICGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATICN
Y=tXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PKOGRESS D=INSTRUCT ION DECODE

G=CPERAND FETCH

(STAGE TIME / TOTAL TINE)

_‘-

o 2E(C

ed34

“e234
“. 208

DZUE
2208
«208
<182

.18z

2182
.182
.d482

L1682

.182

«lt2.

<1506
156
«156

<1567

e1b6
.16

«Lbo -

«156

+ 150
1506
« 156

156
«106
« 156
312

« 52
«040
«C4e
.C4l

.C4al

.04l
.C4l
2036

«C32€
036
«C2¢€
.036

- A

<156
156
156
o158

#1506
156

«156
.156
o156
« 106

.l15¢
«155
«15€
.156

156
.156

«130
«130
.13C
«130

<130
130
«130
« 130

. 130
130
«13C
1506

-

«C93
«093
.093
+093

2093
063
.93

093

. (93
.093
«CS3
«093

«C78
0738
«C78
.C738

<78
.078
+LT8
.C7¢

«L7¢&
.078

78
.CAIVG'

«(T7E
.C78
«LTE
.C78

«C7E
«C78
«C78
.C93

ZR=

.000
. 000
.C00
«000

.000
. 000
. 000
.000

«000
.000
« 000
000

.C00
« 000
.000
000

«G00
. 0060
. «G0OC
. 000

.C0C
« 000
«C00
. C00

.C00
+000
.COO
. 000

000
.000
000
. 000 -

(AVERAGE)

[«

CC o
co cC

[oN )

g.C0
U.00

PRGC.

= D o ~N O U wN-0
- O

o
LS00 N VO V]

16
117
18
19

20
21
22
23

24
25
26
21

2¢&
29
30
31

EXECUTICON UNIT UTILIZATION.

FL.PT.
FL.PT,
FL.PT,
FXoPT.
FX.PT.

LINSTRUCTION)

FETCH EXEC.

LOX
LDX’
- LDX
LDX

LDX
LDX
LDX
LDX

LOX
LDX
LOX
LDX

LOX
LDX
LDX
LoX

LD X
LDX
LDX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LoX

LOX
LDX
LDX
LDX

ADDISUB
MULTIPLY
LIviuvt

ADD| SUB
MPY{CLV

LDX
LDX
LDX
LDX

LOX
LbX
LDX
LDX

LDX
LDX
LDX
LDX

LDX
LDX
LDX
LOX

LOX
LDX
LOX
LDX

LOX

©LDX

LDX
LDX

LDX!

LOX
LDX
LDX

LDX
LDX

LDX

LDX

1 2 3 "4 A 5 6

0-......8.....-.6....-..4.......2..---..0.......8...-.;.6..-...3

ITTITTIINIITIIITIITIIIODDDOAAAAAAAAAAAAAAAAAAAACOOQCOOOOO000EEEEYYYY
TITIITXITIIITIITITIITITIODDDAAAAAAAAAAAAAAAAAAAAGOROOOUOOOOOEEREYYYY
ITITITIIIIITIITIIIITIDDDDAAAAAAAAAAAAAAAAAAAAQCUNDOOOOOOOCOECEEYYYY
JATTIITITIITIIRYIITITIODDDAAAAAAAAAAAAAAAAAAAACOROOCOOONO0OEEEEYYYY

EEEEYYYYITIIIIIIEIIIITIITTIIIOODDAAAAAAAAAAAAAAAAAAAACQCDCOCO00000
EEEEYYYYIITIIITITITIIIIIITIIIODDDAAAAAAAAAAAAAAAAAAAACOQOBDOOOCCO
EEEEYYYYIITIIIITIIITIIIIITITIDDLDAAAAAAAAAAAAAAAAAAAAGDDCY)CEOQOCD
ECEEYYYYITIITITIIIITIIITIITIIDDODOAAAAAAAAAAAAAAAAARAADROQCOOUOOCC

OCCOOOCOOEEEEYYYYLIIIITIIITITTIIITIIIT IDDDDAAAAAAAAAAAAAAAARAAATOUO
UCOOOUO0EEEEYYYYIITITITIIIITIIIITITITILIDDDDAAAAAAAAAAAAAAAAAAAAQODD
CCOOUCOCEEEEYYYYITLITTITITEITITITITIITIIDDDDAAAAAAAAAAAAAAAAAAAACCDOD
OCUOOO0CEEEEYYYYIIITIITITIIITITIIITITIIDOODAAAAAAAAAAAAAAAAAAAADCOO

AAAACUCUOOCCO0O0CEEEEYYYYITITITITIIIIIITIITITIDODDAAAAAAAAAAAAAAAA
AAAAGOOGOUOCO000EEEEYYYYITITITIITITITIIITITI JODODAAAAAAAAAANAAAAA
AAAACOQUOOCOOUOCEEEEYYYYITITIILIITIITIIITITITIODODAAAAAAAAAAAAAAAA
AAAAOQOGUUCOO00O0EEEEYYYYIIIIITIITITIITINIITIIDDEDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAQOCCOCCCOOOGEEEEYYYYIITIITIIITIITITIIITITIODODAAAAAAAA
AAAAAAAAAAAASOUUOOU00COUEECEYYYYIIITITITIITITITIEITINUDDAAAAAAAA
AAAAAAAAAAAADCCOOUGOOO00EEEEYYYYIIITIIITITITITITITITIID00DDAAAAAAAA
AAAAAAAAAAAADUCOOCOCOOO0EEEEYYYYIIIITIIITITIITITIITIIODODAAAAAAAA

AAAAAAAAAAAAAAAAAAAACOCCOGCOO0OCOGEEEEYYYYTIIFITIYILITILITIIITIOONDD
AAAAAANAAAAAAAAAAAAAACUUOCOCODO0CEEEEYYYYITITIIITITIITITIIIIITIIODDD
AAAAAAAAAAANAAAAAAAACCOCCCCOOOOOEEEEYYYYIIITIITIIIIIIIIIITIIIINDOD
AAAAAAAAAAAAAAAAAAAACOCOCCCOOCOCEEEEYYYYITIIITIITIIITIITIITITIODDL

IIIIDUDDAAAAAAAAAAAAAAAAAAAAOCOQOCODOODUEEEEYYYYIIITITITITITIIITIL
IIITUDDDAAAAAAAAAAAAAAAAAAAACDOOCOOBUOD0EEEEYYYYIIITITITITIIIILTE
ITIIDODDAAAAAAAAAAAAAAAAAAAAOCUCCGOUDOOOEEEEYYYYIITTRLITITIIIIII
111 IUODDAAAAAAAAAAAAAAAAAAAADGOODCOOCO00EEEEYYYYTIIIITIIITITIIII!

vIIIIIIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAOUOUUDOODODUEEEEYYYYIIIXIIII'

TITITIITITIIODDDAAAAAAAAAAAAAAAAAAAAGCOOQUOOI0COEEEEYYYYILELILTLI
TIITITITIITIDODDAAAAAANAAAAAAAAAAAAAOCOCOOCCOONGEEEEYYYYIITIITTII
IIFIIIIIIITIDDODAAAAAAAAAAAAAAAAAAAAGCOOOOCUOUOUEEELCYYYYITITIILL

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



EXECUTION>51MULATUR INSTRUCTICN TRACE OQUTPUT PAGE 13

SYSTEM CLOCK TIME=0C000832

RING PRIORITY=(1,243,40)

I=INSTRUCT, FETCH R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADCRESS GENERATION
U=CGPERAND FETCH

(STAGE TIME / TCTAL TIME)

—-l_

.264
«24C
«24(
«218

«21¢
«216
221¢&
w192

.1382
+192
162
192

o162
«dGZ
“el68

“e 168
168
0»168
ad08

.168
« 168
.de68

168
1068
o lod

«l6g
L 16y
«Jt8
«312

-E-

2052
. 048
.C"s
«043

«C43
« 043

.C43-

.038

.C38
.038
CCBE
.038

+C38
.038
.28

.033

«033
.C33
.C33

" .033

‘033
0033
.C33
033

«C28
<028
«G28
.C28

«.C2¢8

028

«CZE
<057

- A-

<168
.168
168
.168

168

.168
.163
.168

«16E
.lbd
«lbE
sl68

L1668

«168
«168

.l68

Olbe
168
.168

ka4
o144
Ll44
'14“

144

144
« 144

<144

.l44
.144
o144
.168

e

«000
« 000
000
«C00

000
<000
.000C
.C00C

+COC
000
.000
« 000

.000
«000
.000
.000

.000
« 000
. «+C0C
.000

.G0Y
000
«C00
000

. 00C
000
. 000

.C00
000
000
« 000 =

tAVERAGE)

C.CO
0.00
(.00
C.00
CaCOU

Y=EXECUTICN UNIT KREQUEST ACCEPTED /=0I1VISION IN PROGRESS D=INSTRUCTION DE&COBE
CINSTRUCTIGN)

1 2 3 4 4 5 6
PROC' FETCH EXEC. 0......'8......Ib.......l’..‘.‘..2..'..'.0".....8.......6.".'.3
0 LDX LEX ITTIIYITIITIIIIITIILIOODDAAAAAAAAAAAAAAAAAAAAQOOCOCOOOOQUEEEEYYYY
1 LOX LDX ITITTITITILITIITEIIIITIIODDDAAAAAAAAAAAAAAAAAAAACONONCOO0U0DOEEEEYYYY
2 DX LDX ITTIIIIITITILITITITIIIODDDAAAAAAAAAAAAAAAAAAAAOCOCOCOODDONEEEEYYYY
3 LOX LDX ITITIIITIIITIIITIITINIIOODDAAAAAAAAAAAAAAAAAAAACOOODCCOOOODEEEEYYYY
4 LDX LOX EEEEYYYYIIIIIIIIIIIIIIITIIITIIODDCAAAAAAAAAAAAAAAAAAAAQDGBGNGOOONCO
5 LOX LDX EEEEYYYYIIITILIITITITITIITIITIDDDDAAAAAAAAAAAAAAAAAAAACGONGCO0O00000
6 LDX LDX EEEEYYYYIIIIITIIIITIIIIIIIITIDODDAAAAAAAAAAAAAAAAAAAAODGDOCDOOCCE
i LOX LoX EEEEYYYYIIIIITIIITIIITIITITIDDODAAAAAAAAAAAAAAAAAAAANDODOOOGDOCO
8 LDX LDX OCOOUCOCEEEEYYYYIIIITITITITITITIIIIITDDDDAAAAAAAAAAAAAAAAAAAADCGO
9 LOX LDX OCOO0O000EEEEYYYYITITITITIIIITILITITIDDDDAAAAAAAAAAAAAAAAAAAAQCOD
10 LDX LOX COCOO0CUCEEEEYYYYITIIIIIITYITITITIIITIODDDAAAAAAAAAANAAAAAAAAAGCOD
11 LDX LDX O0UOOOOCEEEEYYYYITIIIIIIITITITIIIITIIDDDDAAAAAAAAAAAAAAANAAAADOOD
12 LDX LDX AAAACCOCOOCCO00UCEEEEYYYYITITIIIITITIITITITIITIIODDDAAAAAAAAAAAAAAAA
13 LDX LDX AAAAOQOGOO0O0000EEEEYYYYIITITIINITIITITTIIIT IDDDODAAAAAAAAAAAAAAAA
14 LDX LDX AAAAQCOOUQCOUO0CEEEEYYYYITITIITTIITIITIEITITIODDDAAAAAAAAAAAARNAA
15 LDX LDX AAAAUUCOOO00CUO00EEEEYYYYITIIITIITITITIITTILITIDDDDAAAAAAAAAAAAAAAA
16 LDX LDX AAAAAAAAAAAAQOCCOCOCOGOGEEEEYYYYIIITITITITIIIITIIIIIIODDDAAAAAAAA
17 LOX LDX AAAAAAAAAAAAODOCOUDCOCOOOCEEEEYYYYITIITITITIITIIITTIIIIIDDDDAAAAAAAA
18 LDX LDX AAAAAAAAAAAAUCCCOONUOO0COUEEEEYYYYIILILITITITIIIIITITITIIODDDAAAAAAAA
19 LDXx  LDX AAAAAAAAAAAAQOOGOCCOGOOUOEEEEYYYYTIIIITITITITITITIITIIIIODDDAAAAAAAA
20 LOX . DX AAAAAAAAAAAAAAAAAAAAOOOCOGODOOOOEEEEYYYYIIIIIllIIIIIlIXIIIIIDDDD
21 LOX LDX AAAAAAAAAAAAAAAAAAAADCCOCOCODOCOEEEEYYYYIIIITITIIITITIITITITTIONGD
22 LDX LOX AAAAAANAAAAAAAAAAAAAGOGCCCCGOOUOCEEEEYYYYITITITIIIIIIITITIZIITIODND
23 LDX LDX AAAAAAAAAAAAAAAAAAAADOQOGCOCOGOOOCEEEEYYYYTIILITIIITIITIIIITLIIOODO
24 LOX LDX XIIIDDDDAAAAAAAAAAAAAAAAAAAAOUUCOGUOUOUOEEEEYYYYij1IIIIIIIIIIIII
25 LOX LDX IITIDDDDAAAAAAAAAAAAAAAAAAAACOCODOOO00D0OEEEEYYYYITITTITITIITIIITL
26 LDX LhX IIIIDDDDAAAAAAAAAAAAAAAAAAAACODOCOCGOO00OFEEEYYYYTIITIZITITITIIIINI
27 LDX LDX IIITDODDDAAAAAAAAAAAAAAAAAAAACCOCOONDCOOD0EEEEYYYYIIIIT LI IITITITINE
28 LOX LDX ILILITTITTITIODDDAAAAAAAAAAAAAAAAAAAACODCOOUCOOCGCOEEEEYYYYITIIITII
29 LDX LDX IITLJLIITITIODUDAAAAAAAAAAAAAAAAAAAAOCDOODOOOCONEEEEYYYYIRLIITITI
30 LDX LOX TITITITIIIITIODUCAAAAAAAAAAAANAAAAAAAAQCOCCOOCCOCNCEEEEYYYYITIITITI
AT X LDX TITTIIIILITIODUOLAAAAAAAAAAAAAAAAAAAAGOOCOOGCUOCCOEEFEYYYYITIITILE

<31

EXECUTICN UNIT UTILIZATIUN.

FL'PT.
FLePT.
FL.PT.
FXOPT.
Fx.PT.

ADD]SuUB
MULT 1PLY
DIVILE
AQLISYUB -
MPYiDLV

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



1=INSTRUCT,

U=0PERAND FETCH

{STAGE TIME 7/ TCTAL TIME)

-1-

-D-'

.53
« €49
« 45
«C44

.C44
»044
. 040

. 040
040
. 040

«C4C
«040
«C4c
.038

.035
.035
.035

" .35

+035
0035
«035
«035

.C31
«031
<031
.G31

G2}

«G31
.C31

«058°

- A=

.178
.178
.178

.178
178
« 178
0178

(178
.178
.178
.1?8

.178

178

‘o178

.18
178
178
.178

«15€
«156
156
« 156

<156
«156
156
«156

<15
«155

o156

~G-

0107
«107
‘lo‘l
«107

«107
«107
.107
<107

107
.107
<107
107

«C93
«C93
.C93
.C93

.C93
«CG3
.C93
«C93

.C93
.093
.33
(93

.C93
«C93
«€93
.C93

+C93
»093
.93
107

-~R=-

«000
. 000
.C00
« 000

«C00
» 000"
Q00
. 000

.C00
000
«C00
.000

.00
«000
. Q00
. 000

.000
<000
- «C00
.c00

.000
000 .
.000
«000

.C00
. 000
-.C0G
«C00

.C00 -
<000
. 000
000

 (AVERAGE)

C.CO
U.30C
C.00
0.00
G.d0

EXECUTION SIMULATOR INSTRUCTIGN TRACE OUTPUT - PAGE 14

SYSTEM CLUCK TIME=00000896

PROC.

w0

-~ OV

8
]

1C

11

12
13
14
15

16
17

18
1s

20
21
22
23

24
25
26
27

28
29
30

31

EXECUTIUN UNIT UTILIZATION.

(INSTRUCTION)

FETCH EXEC.

ATX
ATX'
ATX
ATX

ATX
ATX
ATX
ATX

AT X
ATX
AT X
ATX

AT X
AT X
ATX
AT X

AT X
ATX
AT X
AT X

ATX
ATX
ATX
ATX

ATX
AT X
ATX
ATX

AT X
ATX
CATX
NOUPp

FL.PT. ADDISUB

FL.PT.
FL.PT.
FXePT
FX.PT.

MULTIPLY
DIVIDE

ALD| SUB
MPYILIV

AT X
ATX
ATX
ATX

LDX
LDX
LOX
LOX

LUX
LDX
LDX
LDX

LDX
LDX
LDX
LDX
LDX
LDX

LDX
LDX

1LOX

C DX
S LLX

LDX

LOX

LDX
LOX
LOX

LDX
LDX
LLX
ATX

RING PRIORITY=(243,0,1)

FETCH R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCT ION DECCDE

1 2 3 4 4 5 6

,00..000.800.n.-oénouo00040000oo02..0--ooOoooooonBooonc-obooo--.3

ITITIITITEITIITETIITIDODODAAAAAAAAAAAAAAAAAAAACUCCOCCCCOO0EEREYYYY
IITIIIITYIITIIIITIETI IODDDAAAAAAAAAAAAAAAAAAAAGCCCUOOOO0CCO0GEEEREYYYY
ITITIITITITIIIITTITITIIODUDAAAAAAAAAAAAAAAAAAAACCOOOQ000000EEREYYYY
ITITITITIINITIIIITRITIOODOAAAAAAAAAAAAAAAAAAAACOCCOGOCOCO0EEEEYYYY

EEEEYYYYITIIIITITILITIIIETITIIIDOUDODAAAAAAAAAAAAAAAAAAAACCODDUOOLEND
EEECYYYYIIIIIIIITITIIIITITITIODDDAAAAAAAAAAAAAAAAAAAACCOGI00000O0
EEEEYYYYIIITITIIIZITITITITITIDDDCAAAAAAAAAAAAAAAAAAAADOOCCOOCOO0N
EEEEYYYYIIITITIIIITIIIITITIIIDODDAAAAAAAAAAAAAAAAAAAANODONNNDOICOD

OCOOOCOOEEEEYYYYITIIIITIIIITIIITITIIITODDDAAAAAAAAAAAAAAAAAAAAGGOO
O0COO0COCEEEEYYYYIITIITLITTITIIITITIITODDDAAAAAAAAAAAAAAAAAAAADOCD
OCOCOCOCEEEEYYYYIIITIIIITIIITLIITIIIIIODDDAAAAAAAAAAAAAAAAAAAAGCOD
OCOCOCCOCEEEEYYYYIIIIIITIIIITTIIIIIIIIODDOAAAAAAAAAAAAAAAAAAAACCOD

AAAACGCCOUOCOUOCOEEEEYYYYITIIIIIIIIIIITIIITIEIODDDAAAAAAAAAAAALAAAL
AAAADOOCOO0CUO00EEEEYYYYITITITITIITIITITTITIIITIODDDAAAAAAAAAAAAAAAA
AAAACQUCOOO0COCOCEEEEYYYYILIITIIITIIIITITITITIIIIODODAAAAAARAAAAAAAAAA
AAAAGGCOCODOCUUVCEEEEYYYYITITITITITIILIITTIIITIDDDOAAAAAAAAAAAAAAAA

AAAAAAAAAAAAQQOCCOCOCOO00EEEEYYYYITI
AAAAAAAAAAAADOOCCOCCOOUOEEEEYYYYI T
AAAAAAAAAAAACQOCOCOCOBO0EEEEYYYYITI
AAAAAAAAAAAAQOQCCOOUUCOCGEEEEYYYYI T

1 IDDDDAAAAALAA
IIDDDDAAAAAAAA
1IDDODAAALAAAN
LIDDDNAAAAAAAA

e ]
e ]
Doy fonn

AAAAAAAAAAAAAAAAAAAACCCCOCOONCOCEEEEYYYYITIILITITITITIIITIIIETIIOODD
AAAAAAAAAAAAAAAAAAAACOOGCOOOO0O0GEEEEYYYYITITIITIIITIIIIIILIEIIONDD
AAANAAAAAAAAAAAAAAAAACCOCCCCCOGUOEEEEYYYYIIIITIITIIITIIIZIEITIONOD
AAAAAAAAAAAAAAAAAANAACOCOCCCOCCOCEEEEYYYYITITTIITITITIITIITTIELITIOOOD

ITIIDDODAAAAAAAAAAAAAAAAAAAAQUOCODOO0000EEEEYYYYTIIETITIIIITITITINTY
ITIIDODUCAAAAAAAAAAAAAAAAAAAADOOCOCUOOOOV0EEEEYYYYTITITITITIITTIIINT
TITIDDDDAAAAAAAAAAAAAAAAAAAAGCOCOCODCGODEEEEYYYYITETIIIIIITIIIIIL
T1ITODDDAAAAAAAAAAAAAAAAAAAAOGOGOQOGOUOO0EEEEYYYYTIIITIITITINIIITT]

TITITTLITITIODODAAAAAAAAAAANAAAAAAAAURODOCCOOGCOEEEEYYYYITIILETTL

ITIITITIT LTI IDOUDAAAAAAAAAAAAAAAAAAAALCGOOOCUGO0D0EEEEYYYYITTIITILIT
ITIMIIIIIT1IIDDCOAAAAAAAAAAAAAAAAAAAACOOQUOCCCOCOGEEEEYYYYIIITII)
TITITITIIIIIIODDDAAAAAAAAAAAAAAAAAAAAOGCOOOOUOCODEEEEYYYYIILITLTL

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



EXECUTICN SIMULATOR INSTRUCTICN TRACE QUTPUT . PAGE 15

SYSTEM CLOCK TIME=00000960

RING PRIORITY={243,4041)

I=INSTRUCT. FETCH R=EXECUTICN UNIT REGUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
UG=UPERAND FETCH

(STAGE TIME / TCTAL TIME)

-0-

« (54
«C50
+C5C

(45

.Ca5

<045
#C45
041

.C41

«C41
«C41

04l

.C4l
«041
«C41
«G37

«C37
«037
€37

©.037

. C37
«G31
»C37
«C37

.C33
.033
«033
.033

C 033

.033

«C33

.C58

- A-

<187
187
. 181
o187

187
.187
187
o187

.187
.187
187
+1b7

.187
«187

«187

<187

187
«187
.187
« 187

166
106
«16¢€
166

“elb6

«166

. 166
o loé

166
<166

187

-0~

«112
«112
<112
elle

<112
e112
o112
.112

.112
«112
.112
«112

. 100
«100
. IGG
«10vu

« 100
<100

.10C -

«100

.100

109
« 160
« 109

.10C
.100
«10¢
«100

100
100
«100
112

-R-

000
<000
«000
. 000

«L00
.000
000
.GOC

.G0C
oOOO_
.000
« 000G

.000
«000
+ U030
000

«000
.000
«00C
«000

.G00
000
. 000
« G090

.0C0
. 000
.J0G
. 000

.0Qe
. 000

<000
000 °

(AVERAGE)

G.CO
0.€0
€.CO
.00
0,00

PROC.

CINSTRUCTICN)

FETCH EXEC.

NCUP.
NOOP
NOOP

NOOP
NOQP
NOooP

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCT ION DECODE
1 2 3 4 4 5 6
000oo00.8.00.0.oboooq-o0".:00o-020000l..OooooonoS..no.o.é..o.n&3
ITTIITIIIIIITEITIEITIIODDDAAAAAAAAAAAAAAAAAAAAGOCCOCOOCO00EEEEYYYY
TITITITIITIIITIITITIDDDDAAAAAAAAAAAAAAAAAAAAGCOCODQOOCOOONEEEEYYYY
ITTIIIITTIITIITINITIODDDAAAAAAAAAAAAAAAAAAAAQOCOOOOOOOO0EEEEYYYY
ITITTIIITIIIITITIITIDDDOAAAAAAAAAAAAAAAAAAAACOCOOOODOO00EEEEYYYY

wN-O

-~ WvDD

8
9
10
11

12
13
14
15

16
17
18
19

20
21
22
23

24
25
26
27

28
29
320
S 31

EXECUTION UNIT UTILIZATION.

FL.PT,
FL.PT.
FL.PT.
FXePTo
FXePTo.

NOQP

N3OP
NOOP
NOGP
NOuP

Nuge
NOOP
NUGP
NGOP

NCOP
NOOP
NGUP
NOOP

NOOP
NOGP
NLOP
NUGP

NQOP
Nogp
NLOP
NOOP

NGOOP
NOGP

NCOUP
NOQP

NUoP
NOUP

- NOOP
BRA

AUD| SUB
MULTIPL
OIVIUDE
ApGisuB
MPYJDLV

NOOP

ATX
ATX
ATX
ATX

ATX
ATX
ATX
AT X

ATX
ATX
ATX
ATX

ATX
ATX
ATX
ATX

L ATX
~ATX

ATX
ATX

ATX

ATX

ATX
ATX

ATX
ATX

ATX
NOOP

Y

EEEEYYYYIIIIILIIIIIIUIIIITIITIDDDDAAAAAAAAAAAAAAAAAAAACCORD2COBON0
EEEEYYYYIITIIIIXITISITITIITIODDDAAAAAAAAAAAAAAAAAAAANCONODOCO00GO
EEEEYYYYIITIILITIIITETIITITIODDDAAAAAAAAAAAAAAAAAAAAQGDCCONCOOO0
EEEEYYYYILIIIIIIIIITIIITIITILIOCDDAAAAAAAAAAAAAAAAAAAAQDDONOCOOCEN

TITIIIITITITIIOODDAAAAAAAAAAAAAAAAAAAAQOQD
OOO0000O0OEEEEYYYYITTITITITITITITITITIDDDDAAAAAAAAAAAAAAAAAAAADDGO
OOCCOCOCEEEEYYYYIIIIIIIIIITILITITITITIODDDAAAAAAAAAAAAAAAAAAAACOOD
OCOCO00O0EEEEYYYYITIIIITITIIITITIIITIIDODDDAAAAAAAAAAAAAAAAAAAADDOD

CCOCOCOCUEEEEYYYYLIIIILI
[

AAAAUCCOOCOOJ0O0CEEEEYYYYIITITITYIITIIITEITIT IDDDDAAAAAAAAAAAAAAAA
AAAAQOOCUOOO000UEEEEYYYYIIITIITITITIIIITITIITIODDDAAAAAAAAAAAAAAAA
AAAACCOCOCQOUO0O0CEEEEYYYYITIIIITITIITIITITTITIIDDDDAAAAAAAAAAAAAAAA
AAAAGCOUCOCOCOUCOEEEEYYYYITIITITITIITITITIITITIDDDOAAAAAAAAAAAAANAA

AAAAAAAAAAAAQCGCOCOCOCOCEEEEYYYYIIITIITIITTIEITITITITIDDODAAAAAAAA
AAAAAAAAAAAADOOOQGCOOCOQOOEECEYYYYITITITITITIITEITIITIIDDDDAAAAAAAA
AAAAAAAAAAAAUCCCOCUUOCOUEEEEYYYYIITITITITITIIIITIITITTIDDDDAAAAAAAA
AAAAAAAAAAAAUOCCCOOCGOOUEEEEYYYYITITIIIIIITITITIIIITIODDDAAAAALAA

AAAAAAAAAAAAAAAAAAAAOCCOOCOOCCOCEEEEYYYYITTIITIILIEIITITIIITIIO0OD
AAAAAAAAAAAAAAAAAAAACQOCOCOODCOOEEEEYYYYITIIITITIITIITIINITIINIDLDD
AAAAAAAAAAAAAALAAAAAAGOGCOCCCOOCCOEEEEYYYYITIIITIITIITIIITIIIIIN0GDD
AAAAAAAAAAAAAAAAAANACOCGOGCOOOCOOEEEEYYYYITITEITIITIITIIITILITITIIODDD

IT1IDDDDAAAAAAAAAAAAAAAAAAAACGGCOCCCO00U0EEEEYYYYLTI
1IYIDDUDAAAAAAAAAAAAAAAAAAAACOOOOCOOUDOBEEEEYYYYIT]

Il
B
II1IDDODAAAAAAAAAAAAAAAAAAAACUOCOCUO00CO0EEEEYYYYIIIT
11

1
I
I
II11DDDDAAAAAAAAAAAAAAAAAAAAOCOCOOODUOCOEEEEYYYYIITIIII

l
I
1
1

ITITIIDOODAAAAAAAAAAAAAAAAAAAAOODOUDUUCOCOEEEEYYYYITITITIT'
ITLITIODODDAAAAAAAAAAAAAAAALAAAACOBOOOODN0D00EEEEYYYYTIITIILII

TITITIDDDODAAAAAAAAAAAAAAAAAAAACUOCOCCOO000EEEEYYYYITIII
[TITITODDDAAAAAAAAAAAAAAAAAAAAOGUDOCO0O0GO0EEEEYYYYITITI

e Pt

ITIr:
11111

(DIGITS INDICATEL # OF INSTRUCTIOGNS IN UNIT)



I=INSTRUCT.

U=UPERAND FETCH

(STYAGE TIME / TULTAL TIME)

-1~

273
253
«253
.23"

'23“
o234
«234
<214

214
214
«214
214

021‘,
. 214
« 214
«195

195
«195
0195

<195 7

195

195

«195
<195
- l‘jb
195

,195

.195
195
.312

-0p-

€54
.C5C
.C5¢C

L4606
« 046
« 046
«C42

«Ca2
.042
.C42

«Ca2

«C4az
« 042
«C42
.C39

. (39
«C39
(365
.C33

+C35
. C39

«C39 -

«C39

.C35
«C35
. (35
+(35

.C35
«(35
.58

~-A-

195
«195
«195
<195

.195
+195
.195
.195

«19¢
«165
1695
«1958

195
«195
165
195

.195

«195
195
.195

175

o175
175
«175

«175
175
«175
175

.175
W175
W175
L1958

-0~

o117
<117
£117
«117

«1117
o111
111
117

«117
«117
117
£ 117

. 1G5
105
.108
«10%

.105
«105
.105
.1C8

105
«105
138

<105

105
«1CE
105

«105
«105
«108%
117

-R=-

.000
. 000
.C00 -
. 000

.000
«U00
.C00
.C0C

.C00
L0000
«G00
.000

. C0C
000
.C00
» 000

.000
. 000
- «C0C
0040

.C00
=000
.000
<000

«CC0C
000
«CGC
. 000

.00¢C

000
« 000

(AVEKAGE)

C.CO
C.C0
G.C0
€.00
U.00

FETCH R=EXECUTICN

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT : PAGE 16

SYSTEM CLOCK TIME=00001024

RING PRIORITY={243,0,1)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST  A=ADDRESS GENERATiON

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.,

WO

-~ C Ul

31

A INSTRUCTION)

FETCH EXEC.

ER A
BRA’
BR A
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
bRA
BRA

BRA
BRA
BRA
8RA

BRA
BRA
BRA
NGOP

BRA
BRA
BRA
BRA

NOOP
NOGP
NOOP
NOOP

NCOP
NGBaPpP
NGOGP
NUOP

NGooP
NOCP
NOUP
NOUP

NOOP
NOOP
NUQP
NOGP

" NOOP
“NODP

NUo#P
NOOP

NOUP!

NOOP
NGOP
NOOP

NUCP
NOQoP
NOOP

BRA

1 2 3 4 4 5 6

00-0.00.8..000ooboooa...4....0..200...0QO...Q.0-8......060....03

TIITTITITITITIIIIIITIDDDDAAAAAAAAAAAAAAAAAAAACCOCOOCO00COEEEEYYYY
TITIIITILIIILITITIIITIIDODDAAAAAAAAAAAAAAAAAAAAOCOQOOOUGCODCEEEEYYYY
TITIITITIIIIITIIIEITIODDDAAAAAAAAAAAAAAAAAAAADGOGOOOOOO0DEEEEYYYY
IITTIITITITIEITINIIIODDDAAAARAAAAAAAAAAAAAAAQCOOOCOCOUD0EEEEYYYY

EEEEYYYYIIIIIIIITITITIITTITIITIIOODDAAAAAAAAAAAAAAAAAAAAQQODCDCCOOCE
EECEYYYYIIIIIIITIIIITITITIITIDDODAAAAAAAAAAAAAAAAAAAAQOODOODOOLOD
EEEEYYYYIIITIIITIIITIIITITIITIIDDDDAAAAAAAAAAAANAAAAAAACCOOOCOOOCDD
EEEEYYYYIIIITIIIIIIIIITIITIITIIDDDDAAAAAAAAAAAAAAAAAAAARGDORDOCOODO

OGOGOCOCEEEEYYYYITIIIIIITITIITITIIITITIDDDDAAAAAAAAAAAAAAAAAAAADDOC
OOCOGOOCEEECYYYYITITITITITIIIIIITITIIDDODAAAAAAAAAAAAAAAAAAAADODD
OGOCOOOOEEEEYYYYITITITITITIIITITIIITIIDDODAAAAAAAAAAAAAAAAAAAACCOC
OCC00CO00cEEEYYYYITIIIITITIIITIIITIITIIDDDDAAAAAAAAAAAARAAAAAAATORO

AAAACCCOCOCCOOOCEEEEYYYYITIITITIIITIITIITIITIINDDDDAAAAAAAAAAAAAAAA
AAAAUCGOCOCO0UOUOEEELYYYYITITIITIITIIITIITIIII IIDDUDAAAAAAAAAAAAAAAA
AAAAUOQOOUCCO0O0O0CEEEEYYYYITTITITIITIIIITIYIITIODDODAAAAAAAAAAAAAAAA
AAAAQOOQOQOUCOOOO0EEEEYYYYITITITIITIIITITIITIIIDDDDAAAAAAAAAAAAAAAA

TICDODAAAAAAAA
LIDODDDAAANAARAA
TIDDODDAAAAAAAA
IIDDODAAAAAAAA

AAAAAANAAAAAOGCOOCOUOCOOCEEEEYYYYII
AAAAAAAAAAAADOCCOOOCO0UOEEEEYYYYII
AAAAAAAAAAAACCOCOCOCOOUOEEEEYYYYI]

I

I
1
1
AAAAAAAAAAAAQOGCOGCO0OUOCEEEEYYYYITL

Pt g e
bttt
et e pea
P N ]
et
e R
— et e et
e el
ot gy ped b

AAAAAAAAAAAAAAAAAAAAGCCOCCGOCCCOEEEEYYYYIITITIIITIIEILIIITIITIONDD
AAAAAAAAAAAAAAAAAAAACOOOOOOQOGOCEEEEYYYYITTIITIITIIIITITITIITIIONDD
AAAAAAAAAAAAAAAAAAAACDOCCGCCGOOCOOEEEEYYYYITIITIIIIITIIITIIIIITIODOD
AAAAAAAAAAAAAAAAAAAADDDOCCCOOCOCEEEEYYYYITIIXIITIIIIIITITIISTILOED

IITIDDDCAAAAAAAAAAAAAAAAAAAACOOGOQOO0OCOOEEEEYYYYIIITITIIIITIIIIT]
I1IIIDDODAAAAAAAAAAAAAAAAAAAAQCDOOOCU0000CEEEEYYYYTIIIITIRITIITILIT]
II11DDDUAAAAAAAAAAAAAAAAAAAACCOCOCOO0COOEEEEYYYYTIIITITITTIITINITI
III1DODDAAAAAAAAAAAAAAAAAAAAOCOOOUOO0O000EEEEYYYYITITITIIEITITEIIIL

ITYIITIIIIT1TIODDODAAAAAAAAAAAAAAAAAAAACUDOOOCONCOCEEEEYYYYITTIITIIT

ITIITILIITITIDDDOAAAAAAAAAAAAAAAAAAAAUOCOQCOODON0EEEEYYYYTIITITLIL]
IT1LIITTIIIIT0DDCAAAAAAAAAAAAAAAAAAAAOCOCOCCCOONCEEEEYYYYIITIIIIE
ITIITITIITIIODDDAAAAAAAAAAAAAAAAAAAAUGOCOCOOCOO0EEEEYYYYIITIIIIL

EXECUTICN UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTICGNS IN UNIT)

FL.PT.
FL‘PT‘
FLoFT.
FXePT.
FXePT.

ADD| SuB
MULT LPL
DIVIUE
AGDLISUB
MPY]OIV

Y



I=INSTRUCT. FETCH R=EXECUTICN

C=0PERAND FETCH

(STAGE TIME / TGTAL TIME)

-f-

2215

2517

251

238
238
« 238
«22C

$22C
£22C
222C
e 220

«22C
«22¢C
+ 202

202
»20¢2

£202 7

+2C2
. 202
«2C2
. 202

202
0202
«202

«262
$ U2

0202

+312

-D-

« (55
«C51
.C51
+Cal

.47
047
.47
.C44

«Ca4
044
.C“"

044

.Cl‘q
« 044
.C44
. 040

.04C

.040
«C4¢C
«C40

.C4C
. 040
.040
. 040

.36

036
+0306
036

.036
.C36
.C3¢
.C58

-A-

«202
202
« 202

202
« 202
»202
«202

«2C2
«202

202

<202

202
«202
202
«202

202
202
+202
«202

«l83
.183
«1b3
.183

«183
.183
<183
183

.183
.183
202

-0-- .

121
.121
«121
- l‘l

«121
«121
.121
«121

121
.121
«121
.121

«11C
.11¢C
«11C
«1lc

.11C
«11C

«11C .

.11¢

“e1lC

.110
«11C
«110

«11C
lllo
.110
110

«110C
«11C
«114
«121

-R-

000
000
000
. 000

.000
+000
« 000
. 000

i

«000
000
000
«00U

.0C0
000
000
000

000
« 0090
«C00
«000

«C00
000
«.COu
.000

«000
000
000

.000
«000
.000
0000 -

(AVERAGE)

C.00
C.00
0.00
C.C0
U.00

EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT ' PAGE 17

SYSTEM CLOCK TIME=00001088

RING PRIORITY=(2,3,0,1)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PRrRAC,

wN=O

-~ O ;o

28
29
30
31

(INSTRUCTION)

FETCH EXEC,

NGOP
NCOP’
NoopP
NOOP

NOOP
NugpP
NOaP
NGOP

NCOP
NOOP
NoQP
NUOP

NUCP
NOOP
NGOP
NGOOP

NCOP
NUGP
NOOP
NOUP

NGGP

NOOP
NUOF
NOOP

NGUP
NOQP
NGOP
NOOP

NCOP
N3oPpP
NOGP
LGAD

NOOP
NGOP
NOOP
NUOP

BRA
BRA
B8RA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA

f BRA

BRA
BRA

BRA’

BRA
BRA
BRA

BRA
BRA
BRA
Naop

L 2 3 4 4 . 5 6

00000000800'0onoboooc000400000002000000oOo-ooooneoonc00060000003

ITTITITIIITRIIITIILITIODDOAAAAAAAAAAAAAAAAAAAACOCOOCCOOOO0EEEEYYYY
IITITITIIIIIILIITITIODDDAAAAAAAAAAAAAAAAAAAAQCOQOUCOUOCO0EEEEYYYY
IITTIITITITIIITIEIIIODODAAAAAAAAAAAAAAAAAAAACCCOONOCOBO00EREEYYYY
ITITITIITIIITITIIITIIOODDAAAAAAAAAAAAAAAAAAAACCOGOO000000EEEEYYYY

EEEEYYYYIITIIITIIIIIIITITI1IIODDDAAAAAAAAAAAAAAAAAAAAGDCOOGOODO0
EEEEYYYYIITITIITIIIITITIITIIIITDDDDAAAAAAAARAAAAAAAAAAACCOODNON00O00
EEEEYYYYIIIIIIIILITIIIEITIITITIDDDDAAAAAAAAAAAAAAAAAAAAGGOOULONBONNO
EEEEYYYYIIITIIIIIIIIITIITITIIDODDAAAAAAAAAAAAAAAAAAAACOOOQOODOOCD

OCOOOCOCEEEEYYYYIIIILIITIIITIIITIIITIIDDDDAAAAARAAAAAAAAAAAAAAAOQOD
O00000000EEEEYYYYIITITIIITITIITITIITIIIIODODAAAAAAAAAAAAAAAAAAAADCOD
OCOCUCOCEEEEYYYYIITITIIIITITIITIIIITIIDDODAAAAAAAAAAAAAAAAAALACTOD
OOOCOOGCOEEEEYYYYIITIITIIIITIIITITIIITTIODDDAAAAAAAAAAAAAAAAAAAACDOOD

AAAAGCOCOOCCOCOGEEEEYYYYITIITITIIIITYTIITIIIDDDDAAAAAAAAAAAAAAAA
AAAAQCUOUUCCUDOUOEEEEYYYYLITIITIIITIITITIITIIIDODODAAAAAAAAAAAAAAAA
AAAACOCCCOCCOOCCEEEEYYYYITIITITITIITITITIIITITODODAAAAAAAAAANAAAAA
AAAACOOUULOOGCOCUCEEECEYYYYIIIIIITITIIIITITITIIIIDODDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAUDOCCOCOGCUOOCEEEEYYYYIIITITIIITIIIITIIIITIDDODAAAAANAAA
AAAAAAAAAAAAYCOCOCOOOOUOEEEEYYYYIIIIIITITITITIIIIIIIODDODAAAAAAAA
AAAAAAAAAAAADUCCOCOOCOOCEEEEYYYYIIITIITIIIIIIIIITIITIITIDDNDAAAAAAAA
AAAAAAAAAAAACOOCOGOOOOOCEEEEYYYYITITIIIITIITITIIITITIIOODDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACCCCCCCOOCOCEEEEYYYYITITITIIITYIITIIIIITIDDDD
AAAAAAAAAAAAAAAAAAAACOOOCOCOOCCOEEEEYYYYITITIITITIIIIITIITITIIT I IDDDD
AAAAAAAAAAAAAAAAAAAAGGCOOGOO000OCEEEEYYYYITIIITIIIMITIIIIIIIIIDODD
AAAAAAAAAAAAAAAAAAAACOCOCCOOCOOOEEEEYYYYIITITTIITIIITRITIITITIIONDD

IITIDDDDAAAAAAAAAAAAAAAAAAAAOCOCUOOCOO00EEEEYYYYIIIITITITIITIITTTI
I ITIODDDAAAAAAAAAAAAAAAAAAAANCCODOOOOCOOEEEEYYYYLIEJITIITIEIITLITL
LITTOUDDAAAAAAAAAAAAAAAAAAAAQCOCOCGCOOCO0EEEEYYYYIIIITIITITIIIINITY
IITIDDODAAAAAAAAAAAAAAAAAAAACCOCCOO00000EEEEYYYYIITIIITITITIIIIII

TILITITTILITITIDDODAAAAAAAAAAAAAAAAAAAACNCOOCCCOOCO0EEEEYYYYITLITIIL
TITITTITIITTIODDDAAAAAAAAAAAAAAAAAAAACONODCOCONOOEEEEYYYYITIIIIIL
TITITITITIITIIDDDDAAAAAAAAAAAAAAAAAAAAOCOCOOCCOOOCEEEEYYYYILTILIIIIIL
IIIITITIEITIIUODDAAAAAAAAAAAAAAAAAAAAUCOOOSOOOOCOEEEEYYYYLITIITLL

EXECUTICN UNIT UTILIZATION., (DIGITS (NDICATE # OF INSTRUCTIONS IN UNIT)

FLoPT,
FL.PT,
FLPT,
FX.PT,
FX.PT,

ApDD{SuB
MULTIPL
DIVILE

ACD|SUB
MPYIDIV

Y



\

EXECUTION‘SiMULATUR INSTRUCTICN TRACE QUTPUT . : ] PAGE . 18

SYSTEM CLOCK TIME=00001152

RING PRIORITY=(24340,1)

I=INSTRUCT. FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

O=0PERAND FETCH

(STAGE TIME / TGTAL TIME)

-1-

eelil
2 26C
«26(
ecad

42
243
.243
.225
.225

.« 2245

$225

4225

~[p=-

«(55

«C52
«L52

‘c48

L4t

«Ca8’

«C48
«Ca5

«C45
<045

1.c45

«C45

.C45
«C45

«C45

«.C4l

«Cal
.C41
«041l

" WC4l

© 4G4l

G4l

T.Gal

204l

.C3¢8
.038
.Caa

.38

.C38
.038
+C3E

«054

-A-

208
«208
208
«2Q08

<208
208
208
208

.208
«2038
.208
.208

208
+208
<208
«208

«208
208

208

«208

.16C
190

.19¢
190

<190

«150

© .190

168

-0-

« 125
125
125
IlZS

.12

125

<125
«125

.128
.125
2125
.125

+114

«ll4

114
«114

J1l4
<114
o114
114

. 114
ell4
«114

~ella

«1l4
114
o114
+1l14

114
.114
«ll4
«125

—R—

+000
».000
.C00
.OOO

.00C
<000
«C00
.« 000

. COC
000
.000
000

000
<000
.00¢
.000

000
. 000

- «00C -
.00C

.00C
.000
000
000

«00C
.000
«C0C
. G0a

. 000
<000
000
<000

(AVERAGE)

C.CO
C.00
(.00
C.CO
0.00

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

w N~ O

-~ Ot

31

EXECUTION UNIT UTILLIZATION,.

FL.PT.
FL.PT.
FL.PT.
FXePTo
FX.PT.

{INSTRUCTICN)

FETCH

LOAC
LCAD’
LOAD
LUAD

LOAD
LOAD
LOAD
LOAD

LOAD
LUAD
LOAD
LUAD

LOAD
LOAD
LOAD
LOAD

LUAD
LOAD
LOAD
LOAD

LOAD
LGADL
LGAD
LOAD

LOAD
LUAD
LGAD
LOAD

LGAD
LOAD
LOAD

STQ

ALD|su8
MULT1PL
DIVIDE

ACD|SUB
MPY]ULV

EXEC.

LOAT
LUAD
LOAD
LUAD

NOGP
NGOoP
NOOP
NGGP

NGOoP
NOUP
NUgP
NOOP

NOOP
NGOP
NOOP
NGOP

NOOP
NOGP
NOOP
NogP

_NGOP
‘NOOP

NUCP
NOOP

NOGP’
NGOP
NGOP
NOUP

NOOP
NOGP
NOOP
LOAD

Y

1 2 3 4 4 5 [}

0.00000080'gnooobuooooooéoconaanao-ouq .O....0-08...-.0;600....3

ITIITEDIYIILIIIITITIODDDAAAAAAAAAAAAAAAAAAAAQODOCOOOORCOOEEEEYYYY
TITITITIIITITILITITIITIODDDAAAAAAAAAAAAAAAAAAAABDODOGCOQOQUOBEEEEYYYY
TLIIIITITTIIIITIITIIIDODDAAAAAAAAAAAAAAAAAAAAOOCOCOOOBODDEEEEYYYY
ITITIITITIIIITITILITIDDODDAAAAAAAAAAAAAAAAAAAADOGCOOQOOCCOOEEEEYYYY

EEEEYYYYIIITIIRIIITIIIITITITI1IODDDAAAAAAAAAAAAAAAAAAAAQUOCOCDCOCOOD
EEEEYYYYIITILIITITIITITITIITITIODDDAAAAAAAAAALAAAAAAAAAAGDOONCOCCOOD
EEEEYYYYISITITITIIIIITIIITITIODDDAAAAAAAAAAAAAAAAAAAAGCOBCDOOCCOD
EEEEYYYYIIIIITITIITIIIIIIITIDDODAAAAAAAAAAAAAAAAAAAAQCOUUDD0OROY

CCOCOCOCEEEEYYYYIIITIIIITITITITIIIIITIDDDDAAAAAAAAAAAAAAAAAAAADCDO
O000OGOUVECEEYYYYITITIIIITIIITITITIIITIIDDDODAAAAAAAAAANAAAAAAAAAADOCO
OCOCOCOOEEEEYYYYIIIIIIIIIIIITITITIEITIDDDDAAAAAAAAAAAAAAAAAAAAQCCO
OCOCCOOGCEEEEYYYYIITITIIIITITIITIITIITIDDODAAAAAAAAAAAAAAAAAAAAQQOD

AAAACCOCQOGCCOOCCEEEEYYYYITIITIIITIIIIITITIITITIOOODAAAAAAAAAAAAAAAA
AAAAQJOOOO0COD00EEEEYYYYIITITITITIITIITIIIIIDDDODAAAAAAAAARAAAAAAA
AAAAOCOCOOCCOCCCEEEEYYYYIIITIIIITIITIITIITITITODDDAAAAAAAAAAAAAAAA
AAAAQCOCCQOOO000EEEEYYYYIITITITITIITITIIIITITIDODDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAOUGCOGOOOOOCEEEEYYYYIITTITIIIITITITITITIDODDAAAAAAAA
AAAAAAAAAAAAODUCCOOCOO0OCOEEEEYYYYILITITITTTITITITILITIITI IDDODAAAAAAAA
AAAAAAAAAAAAGUGCOOCODCOOEEEEYYYYLTIITITTILIITITIIITIITIIODDDAAAAAAAA
AAAAAAAAAAAADOGCOOCGO0D0EEEEYYYYIIITTIEITITITIEIITILIDODDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACGOGCOCCOOCCOEEEEYYYYITIITIITITITIIITIIIIIOODD
AAAAAAAAAAAAAAAAAAAACOCOOCODOGCO0EEEEYYYYITTITITIITITIIIIIITIINDDD
AAAAAAAAAAAAAAAAAAAACCCCCCCOOOOGCEEEEYYYYTITITITITIIIIIITITIITILIOOON
AAAAAAAAAAAAAAAAAAAADCCCCOCOODUCEEEEYYYYIIIIITIITIITIIITIITIITIONDD

II1IDDDCAAAAAAAAAAAAAAAAAAAACDUCOCCO0CO0EEEEYYYYLITITIIITITIITIT]
ITIIIDODDAAAAAAAAAAAAAAAAAAAARCOTSOOCOOOD0EEEEYYYYIIIITTIITIITIIIIINE
IITIODDBAAAAAAAAAANAAAAAAAAAGGGCOCOGOUODEEEEYYYYIIITITITLITIINIILT

FITIODDDAAAAAAAAAAAAAAAAAAAAOCCCOOOOO0U0OEEEEYYYYIITIIITITITINIIILL

IIIITIITIT T IDDDDAAAAAAAAAAAAAAAAAAAAOCOOCGOGOOCO0EEEEYYYYITIITITITT -

TIITIFILEE I IODDDAAAAAAAAAAAAAAAAAAAAOOQDOOOODODOGEEEEYYYYTIITIIITIIT]
IITITITITIIITODDOAAAAAAAAAAAAARAAAAAAAQCDCCCCCOOOCEEERYYYYIILIIIIIT
TITTITTITITIIDDODAAAAAAAAAAAAAAAAAANAOCODUGCOOCO0EEEEYYYYIITIIITIL

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



EXECUTION SIMULATOR INSTRUCTICN TRACEL OUTPUT » h PAGE 19

SYSTEM CLOCK TI1ME=00001216

RING PRICRITY={243,0,1)

1=1NSTRUCT..FETCH R=EXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTION UNIT REQUEST ACCEPTED /=DIVISICON IN PROGRESS D=INSTRUCTION DECODE

U=0PERAND FETCH

(STAGE TIME / TUTAL TIME)

—I_
. 278
. 263
L263

e 248
- 2"b
246

.23¢C

« 230
+23C
«23C

.23C
»23C
 «23C
»213
w213
$213
213

o213

«213
0413
«213
413

213

« 213
213

-« 213

213
w213
o312

-0-

.C55
«052
«L52
« 046

. €48
«L46
«C45S
.46

+C4¢€
« 040
« 46
‘Céb

«C46
« 046
«C4¢c
«C42

«04¢
«042
«C42
«C42

«C4?2
«C42
~042
«C42

«G36

.039
03¢

039

«03¢
«039
«C3S
059

—A-

213

213
«213
213

<213
213
213
.213

213
213
213
+213

213
«213
«213
«213

«213
213
213
«213

o197
197
191
£ 197

197

<197
«197
197

161
<197
<197
«213

—R—

000
000
.C00
« GO0

«C0C
. 000
«COC
. C0C

.C00
« GO0
« 000
.C00

.C00
000
«00C
000

»000
. 000
- +000
. 000

. 0G0
. 000
.000
«C00

Ll COC
<009
. €00
.000

.00C
. 000
000
£000

(AVERAGE)
C.oo
C.00
C.00
G.00
CeQ0

PROC.

N = O

~NoU s

31

CINSTRUCTIGN)

FETCH EXEC.

STO

STO
.STG

STO

STQ -
STU
STQ
STO

STGC
STO
STG
STU

STC
STG
STC
STQ

STQ
STa
STQ
STO

STo
STO
STC
STQ

STC
STO
STO
STG

STO
STU
. STQ
NGOP

STo
STO
STO
STC

LOAD
LOAD
LOAD
LOAD

LOAD
LOAD
LOAD
LOAD

LOAD
LOAD
LCOAD
LOAD

LOAD
LGAD
LGAD
LOAD

LGAD
‘LUAD

LGAD
L.OAD

LCAD

LOAD
LGAD
LOAD

LOAD
LUAD
LOAD

STQO

1 2 3 4 4 5 6

OeesecveBosonseeDessonocssBtorsocselosssoselocseeseBosnccesbBoccasel

TITITITITTIIIRITITITIDDDDAAAAAAAAAAAAAAAAAAAACOCCOOCCNO0OCEEEEYYYY
ITITITITNIIIITIIIIIITIDDDDAAAAAAAAAAAAAAAAAAAACOCOOOO0CO00EEEEYYYY
TETITITTIIITITITIIIIIIODDDAAAAAAAAAAAAAAAAAAAADCGOCOCON0ON0EEEEYYYY
ITITITEIITIITITIIIITIIDDDDAAAAAAAAAAAAAAAAAAAADOODOOONROGOOEEEEYYYY

EEEEYYYYIIIIIIIIITIIITITITIIIDODOCAAAAAAAAAAAAAAAAAAAACCOGOODGOCHD
EEEEYYYYIITIITITITIITITIIIEITIODDDAAAAAAAAAAAAAAAAAAAACOOGOCOONNGO
EEEEYYYYIIIIITIISTIIITITIITIIDDODAAAAAAAAAAAAAAAAAAAACDCODODCCOLCOO
EEEEYYYYIIIIIIIITITIIIITIITIIOODDAAAAAAAAAAAAAAAAAAAAQOOONOGOOCOD

OCOOCCOCEEEEYYYYIIIIITITIITITITITIITIIDDODAAAAAAAAAAAAAAAAAAAADQOD
00CO000CEEEEYYYYIITITIITITIIITITIIITIIIDDDOCAAAAAAAAAAAAAAAAAAAANDDD

OCOCOUOCEEEEYYYYILIITITITITIIIIYIIITIIODDDAAAAAAAAAAAAAAAAAAAADQOC
OOCOO0O0CEEEEYYYYIITIIITITIIITITIIITIDODDAAAAAAAAAAAAAAAAAAAAGCOU

AAAACCOCOCGCOOOCEEEEYYYYIITTIIITEIITITITITITII I IDDDDAAAAAAAAAAAAAAAA
AAAAQUOCOC00J00UEEEEYYYYIIIITITIITITITIITIIITIDODDAAAAAAAAAAAAAAAA
AAAACCOCOOOCOOCCEEEEYYYYIITIIITIIIITIITIIITITIIDDDDAAAAAAAAAAAAAAAA
AAAAQOOGCOOUCOUOOEEEEYYYYITIITITIIIIIIITIITII I IDUDDAAAAAAAAAAAAALAA

AAAAAAAAAAAAQGCCOCOCOOUOEEEEYYYYIITTIITITITITIITITITIDODDAAAAAAAA
AAAAAAAAAAAACDOCODOOGOCOCEEEEYYYYITITITIITITITITITIIIODDDAAAAAAAA
AAAAAAAAAAAAQOCCOCCOOCOCEEEEYYYYITIITITIITIITIIITITITIOCDDAAAAAAAA
AAAAAAAAAAAADUCCOOOO0COO0EEEEYYYYIITIIIIIITITITITIITITIDONDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACOOCCGCOO000EEEEYYYYII

Im1 TTYTIXITIIOODD
AAAAAAAAAAAAAAAAAAAADQUOCCOOOCCOEEEEYYYYLIILL

11

111

Il

INIYITTITITIDODO
IITHIITILITITIIDDAD
TTITIIIIIITEIDODD

IT1

ITI
AAAAAAAAAAAAAAAAAAAADCCGCOCOOCUOEEEEYYYYIL 111
AAAAAAAAAAAAAAAAAAAACOGCOCCOOCO0EEEEYYYYILT 11
II1IDDODCAAAAAAAAAAAAAAAAAAAACCOGOO000CD0EEEEYYYYI I IIIIITIIIITIL
T1IIDDDDAAAAAAAAAAAAAAAAAAAAGOOCOUOOCOOOEEEEYYYYIIITIITITITITIITI
ITIIIDUDDAAAAAAAAAAAAAAAAAAAACCOCOCOCOODOEEEEYYYYIITIIIIITETITIIITI

IT1TDDDDAAAAAAAAAAAAAAAAAAAAUCCQUOOO0000EEEEYYYYIIIIIITITITITIINE

ITITITLITITIODDDAAAAAAAAAAAAAAAAAAAAQCOOQOCCOCOOEEEEYYYYTIIIITIIIL
TIIIJITITYIIDDDDAAAAAAAAAAAAAAAAAAAAOQODOODOGOOOCEEEEYYYYIITIIITL
ITIITTIIITITODOCAAAAAAAAAAAAAAAAAAAAOCQCOUCOO0NCEEEEYYYYIITITITI
TITIIIITIITIIIUDDDAAAAAAAAAAAAAAAAAAAACCUOGOCOO0000EEEEYYYYIIIITIILI

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

FLoFT.
FLLPT.
FLPT,
FXePT.
FXx.pPT.

Auuolsus
MULTLPL
DIVIDE
AQDJ suB
MPYIDIV

Y



EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT ) PAGE 20

SYSTEM CLOCK TIME=00001280

RING PRIORITY=(243,0,1)

I=INSTRUCT. FETCH R=EXECUTICN UNIT REQUESY REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

O=0PERANDC FETCH

(STAGE TIME / TGTAL TIME)

-]

«281

«2E5
«25C

«25C
«25Q
«25C

e 234
«234
2234
e 23%

+234
234
434
<218

-b-

.C5¢
.53
.csa
.C50

«C5¢C
« 050
«C5¢C
«Cae

L4k
(046
«Cac
. Cat

«C4e

2046

«C4¢€
<043

«C43
+043

' 4043

0C43
.043
«043
'043

.C40
. 040
.G4C
.C40

«C40
«C40
«C40
«£59

-A-

»218
«218
.218
<214

2138
213
'218

218
218
.218

218

«218
218
+218
218

«213
218
218
<218

203
203
«203
«203

«263
203
<203
«203

203
3203
«203
«218

-U=-

<131
131
131
e 131

«131
131
.131
«131

131
131
«131
131

.121
2121
.121
.121

.121
.121
121
«l21

121
«121
.121
0121

.121
.l21
. 121
.121

121
.121
.121
«131

-R-

.000
« 000
.000
000

«00C
.000
«000
GO0

.000
‘000
«000
.000

.000
000
000
.000

« 000
«C00
.. O O
. 000

.OOO
000
.00C
. 000

. 000
. 000
« 003
000

000
000
.000
. 000

(AVERAGE)

C.C0
0.Q0
(.00
0.C0
0.00

PROC.

[CUN I o )

~ o Ui

31

EXECUTIUN UNIT UTILIZATION.

FL.PT,
FL.PT,
FLJPT,
FX.PT,
Fx.PT.

{INSTRUCTIGN)

FETCH EXEC.

NLOP NOOP
NOOP NOGP
NOOP  NOOP
NCOP  NUOP
NOUP STO
NGOP  STO
NUOP STO
NGGP  STO
NOUOP STC
NODP  STO
NOUP STC
NQOP  STU
NOGP  STO
NOOP  STO
NOUP  STC
NuOP  STO
NOOP  STO
NOUP  STQ
NOOP  STO
NOOP  STO
. NOOP © S§TO
NUOP © . STO
NOOP  STO
NUUP  STO
NUOP  STO
NUOOP © STO
NOOP  STO
NOOP  STO
NCOP STC
NOOP STO
NUOP  STO
SFX NOOGP

ADRDJ SUB
MULTIPLY
DIVIDE

ADD | SUB
MPY|DIV

1 ’ 2 3 4 4 5 6

0-....-.8-.-'---6.....--4.-.....2--.....0.......8.......6......3

ITITITIITIITIDDUDAAAAAAAAAAAAAAAAAAAACCOGCCOCCOOU0EREEYYYY
ITITITIIIITEIDDDDAAAAAAAAAAAAAAAAAAAAGCCODOO0000CGEEEEYYYY
ITITITITITITIDDUDAAAAAAAAAAAAAAAAAAAACCOCOQOOUODOEEEEYYYY
IITITITIITIIIIDDODAAAAAAAAAAAAAAAAAAAACCOOUODCODO0N0EEEEYYYY

Pt et bod

EEEEYYYYIILIIIILIIIITIIITITITIDCDDAAAAAAAAAAAAAAAAAAAACOOOOCOOOCCO
EEEEYYYYIITIITIIIIIIIITIIITIDDODAAAAAAAAAAAAAAAAAAAAGOODOGOODOGN
EEEEYYYYITITIITITITIITIITITIDDDDAAAAAAAAAAAAAAAAAAAADCCOCUO0BUOCON
EEEEYYYYIIIIIITIITITITIIITIIDDODDAAAAAAAAAAAAAAAAAAAADOOCOCDDODOD

UCOOCCOCEEEEYYYYIIITITIIIIIITIITIITTIIIIODDDAAAAAAAAAAAAAAAAAANAOCDOD
OCOO0000EEEEYYYYITTIIIIIIITIITITIITIIIIDDODDAAAAAAAAAAAAAAAAAAAAGCOD
OCOUGOOOOEEEEYYYYITTIIIITITITIIIIITITIDUDDAAAAAALRAAAAAAAAAAAAAQDGD
OOCOOO0OCEEEEYYYYITITIITITITIIIIIIITIIDDDDAAAAAAAAAAAAAAAAAAAADGOQ

AAAAGCOCOCOCO0UCEEEEYYYYIIIITITITIITIIIITITIIODDOAAAAAAAAAAAAARAA
AAAAQDOCDOOUJUCOEEEEYYYYITTITIITITIIITIIIITIITITODDOAAAAAAAAAAAAAAAA
AAAACGOCOO0CCOCCCEEREYYYYITITIIIITIIIIIIIITITIODODAAAAAAAAAAAAAAAA
AAAAOUOOOCUOGGUOO0CEEEEYYYYITIITITITIIITITITIY IDDDDAAAAAAAAAAAAAAAA

AAAAAAAAAAAACOCCOCUCOCOUCEEEEYYYYIITITIIITIIITITITITIIDDODAAAAAAAA
AAAAAAAAAAAAQOCOOUOCO0O00EEEEYYYYIITITITITITTIIIITITIIONDDAAAAAAAA
AAAAAAAAAAAAQCCCOCUGOOOCEEEEYYYYTILITIITITIRITITIITITITIDODDAAAAAAAA
AAAAAAAAAAAADCOGOUOCOOCOEEEEYYYYIIITITITIITITIITIEIITIONDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAODCOGCCOU000EEEEYYYYITIIIIIIISIITITIITIIIDODD
AAAAAAANAAAAAAAAAAAAACUOOCOCOO000EEEEYYYYITIITIIITITITITIIIIIIIODDD
AAAAAAAAAAAAAAAAAAAAGCOCOOCOO0OOEEEEYYYYITIITIITITLIIILIIITITIIODOD
AAAAAAAAAAAAAAAAAAAAQGOOCCOOOOOCOEEEEYYYYITITIIITIIIITITIITITIIONDD

III1DDDDAAAAAAAAAAAAAAAAAAAAUCGCOGCOO0D00EEEEYYYYILITITITIITITIIIT
ITIIDDDDAAAAAAAAAAAAAAAAAAAAQCOCOOOOOOVOEEEEYYYYITIITTIIIIINITIINI
[ITIDDDDAAAAAAAAAAAAAAAAAAAAGCCOGOCCOO00OEEEEYYYYIITIRIIITITIILITE
I1IIDDODAAAAAAAAAAAAAAAAAAAAOCOOOOOOCOOOEEEEYYYYITITIITITIIIITIN!

IIIITILITITIODODAAAAAAAAAAAAAAAAAAAACGCCOGCCCDO00EEEEYYYYITTIILITILS

[TIITTIITIITIIDDODDAAAAAAAAAAAAAAAAAAAACOOCOOUOOUO0EEEEYYYYITIITITL
ITITITIIETITODDDAAAAAAAAARAAAAAAAAAAAOCUOGCCOO0CCEEEEYYYYITIIITIIIE

ITITIIIITETIIODDDAAAAAAAAAAAAAAAAAAAAOCDOOO00QO0DEEEEYYYYTIITIILIL

{DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)



ISINSTRUCT. FETCH R=EXECUTIGCN

U=0PERANE FETCH

(STAGE TIME / TUTAL TIME)

~1-

282
2c1
« 252

252
« 252
252
<238
« 238
o238
+238

.238

.238

L ed38
<223
0223
«l23
223

‘22.’ ’

223
v 223

«d23

o223

«223
« 223

223

L2253
W223
223
.223

edl2

-~

«C56
«C53
.(53
«C5C

+C5C
«050
.C5¢C
'C"?

«C41
« 0417
Ny
«C47

«C4t
«C4al
+C47
044

601‘4

. 044
«C44
. 044

.Cz'z’
«Ca4
.044
«C44

. oC4l
«041
‘041
.C4l

«C41l
. 041
«C4al
<059

-A—

«223
«223
223
223

223

223
«223
223

0223
£223
223

0223
223
223
223

223
223
223
«243

.206
.208
208
«208

208
.208
«208
.208

.208
. 208
«208
223

-

125
125
»125
«133

-R=-

«000
.000
.C00
- 00

«COC
« 000
.C00C
«00C

. 000
«000
.000
.000

.G00
«000
.C00
«000

.000
«000
- «C00
000

.000
.000
«C0C
<000

«CO0C
«C00
.C0C
. 000

.C00
.000
.000
.000

{AVERAGE)

C.CO
€.CO
0.C0
.00
0.00

EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT _ PAGE 21

SYSTEM CLOCK TIME=00001344

RING PRIORITY=(3,0,1,42)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIGN IN PROGRESS D=INSTRUCTIUON DECODE

" PROC.

WO

= O ~ OV S

-~ O

EXECUTIGCN UNIT UTILIZATION.

FL.FT.
FLePT.
FLoFT.
FX.PT.
FXePT,

“CINSTRUCTICN)

FETCH EXEC.

SFX
SEX
SFEX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
SFX
SFX

SFX
SFX
- SFX
BRA

ADD] SuB
MULTLIPL
DIVIDE
AGD]SUB
MPYIDIV

SFX
SFX
SEX
SEX

NGOP
NQOGP
NGOP
NOGP

NGOP
NOOP
NQaP
NOGP

NOOP
NOQP
NOOP
NOOP

NGOP -

NGQOP
NOOP
NOOP

NEOP

“NugoP

NOOP
NDOP

NOOP

NOOP
NOQP

NOOP

NCCP
NGOP

- NUUJP

SFX

Y

1 2 3 4 4 5 6

0.......8.......6....-..4.....,.2.....,.O.;.....8.......6...1..3

ITITIIIIIIIIITIIIIIIIDDDDAAAAAAAAAAAAAAAAAAAAQCOOCOCOCCOO0EEEEYYYY
ITITITITIITITLIIITITIIIODODAAAAAAAAAAAAAAAAAAAACOQUOQUONOO0BEEEEYYYY
ITITITLITITIITIILITIODDDAAAAAAAAAAAAAAAAAAAACGOCOOGOO000EEEEYYYY
ITITIIIITIIITINIITIIODDDAAAAAAAAAAAAAAAAAAAACOOBOOOOOODCEEEEYYYY

EEEEYYYYIIIIITIIIITIMLIITIITOUDDAAAAAAAAAAANAAAAAAAACCOOO0OUOCOD
EEEEYYYYIIIIIITIIIIIITITIIIITIO0DDAAAAAAAAAARAAAAAAAAACODOODODNN0E
EEEEYYYYITIIIIIIIIITIITITIITIIDDDDAAAAAAAAAAAAAAAAAAAAQQOOOCCODNON0
EEEEYYYYIIIITITIITIIIITITITETIODODAAAAAAAAAAAAAAAAAAAACOOOROOOCOLOD

OGOOOCOCEEEEYYYYILITIIIIIIIITTIIITIITIIODDDAAAAAAAAAAAAAAAAAAAACQCDD
O0000CO0EEEEYYYYIIITIIITITIIIITIIIITITIIDDODAAAAAAARAAAAAAAAAAAAQCDOO
OCOCOCOOEEEEYYYYILITIIIIIIIIITITIIIIIIODDDAAAAAAAAAAAAAAAAAAAAGODD
OOCOOCOOCEEEYYYYITIIITIITIIIIIIITIIIIDODDAAAAAAAAAAAAAAAAAAAADLDOQO

AAAACCOCOCOCOOCCEEEEYYYYLITIIIIIITITEITIIIIIDDDDAAAAAAAAAAAAAAAA
AAAACOUCOOCOCO0UCEEELYYYYIIITITIIIITIITIIIIITIIIDODDAAAAAAAAAAAAAAAA
AAAACCOOO0CGOOCCEEEEYYYYIIITIIITIIIITITIIITIODOOAAAAAAAAAAAAANAA
AAAACOCOOCOO0U00O0CEEEYYYYIIITITIITIITIIITIITIIIDDDDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAQCCCOQUOOO0CEEEEYYYYTITIITITITIITITITITITIODDDAAAAAAAA
AAAAAAAAAAAADUGOODO000OCOEEEEYYYYITIITIITIITIITITITITITIEIODDDAAAAAAAA
AAAAAAAAAAAAQCCCOGCOOUOCEEEEYYYYIITITITITITITITITITITITIDDDDAAAAAAAA
AAAAAAAAAAAAUOOCOCOUOU00EEEEYYYYITIIITITITIIITITIITITIDDDONDAAAAAAAA
AAANAAAAASAAAAAAAAAAGCCCCCGOOOOOEEEEYYYYITITIITIITITITITILIINIOODD
AAAAAAAAAAAAAAAAAAAACODOOOOCOGOOCEEEEYYYYLITITIITIIITITIIIIITITILIIODDD
AAAAAAAAAAAAAANAAAAAGCOUCCGCOCOOEEEEYYYYIITITIIITIITIIIIIIITIIOOND
AAAAAAAAAAAAAAAAAAAACQOOGCONOO0OEEEEYYYYITIITITITIIIIITITIITIITIIOODD

1I1IDODOAAAAAAAAAAAAAAAAAAAACQOCCOOOOCO0CEEEEYYYYITITIITITIIILIITI
T1IIDDUDAAAAAAAAAAAAAAAAAAAADOOCOCOOCODOEEEEYYYYITIIITITITITIIILI]
IIITODDDAAAAAAAAAAAAAAAAAAAAGCOCOCOO0O00OEEEEYYYYIIITITITIIITITILI
I1IIDODOAAAAAAAAAAAAAAAAAAAACCOCOOOOCU00EEEEYYYYTIIITIITITITETITII

IITIITIITITIODDDAAAAAAAAAAAAAAAANAAANOCOOQOCCCOCOEEEEYYYYIITIT L
ITIITITITITIODDDAAAAAAAAAAAAAAAAAAAACODOOOUOO000EEEEYYYYITITILITL
ITIYIIITIII10DUDAAAAAAAAALAAAAAAANAAAOCOCDCCOOCNOEEEEYYYYLILIIII
ITITITILITIITIODDDAAAAAAAAAAAAAAAAAAAAOGCOOQCOOOOCOOEEEEYYYYITITILLT

(OIGITS INDICATE # OF INSTRUCTICNS IN UNIT)



I=INSTRUCT. FETCH

O0=0PERAND FETCH

{STAGE TIME / TCGTAL TIME)

B

«284
« 265
0269

L2658

255
#255
ec4l

241
241
0241

. 241

o241
« 241
ced4l
.227

o221
o221
221
o221

o221
. 221

o221
221

«221
o221
o221
o221

L egll
w312

-0-

L csé
«C53

.C53

(51

.(51
.51
.C(51
C4E

+L48
o CHE
.C48

«C48
<048
+C48
«C45

.C45

«Cab
«C45

" . C45

0045
«C4b
+C45
+ 045

«C42
Q42
«C42

«C42
«L42
.C42
«L59

~A—-

.2217
.2217
L2271
$221

«221
o221
$221
221

221
0227
221
221

221
o221
221
<221

w221
227
2217
o227

213
«213
«213
.213

«213
213

«213
213

213

«213 .

«213
«2271

-g-

«136
+ 130
136

«136
<136
«13¢
136

«136
«1356
0136
<136

. 127
.1217
.21
Q121

e 121
.127
«127
121

.121
. 127
<1217
«127

« 127
L l“7
«127
<127

o127

«127
o121
«136

-R-

000
«000
«000
» 000

. Q00
<000
. 000
2000

. (00
000
000
000

.C0C
L] OOO
«000
000

. 000
000
-« 000
.000

.C0C
. 000
.C00
«C0OU

.COC
- CO0
. G00
«C0O0

.C0Q
.000
«C0Q
000

(AVERAGE)

C.C0
C.00
C.C0
0.00
C.Q0

-EXECUTION SIMULATOR INSTRUCTICN TRACE QUTPUT o PAGE 22

SYSTEM CLOCK TIME;OOOOI408

RING PRICRITY={3,051+2)

R=EXECUTICON UNIT REGQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

wNn =~ o

- oD

EXECUTIUN UNIT UTILIZATION,

FL.FT.
FL.PT.
FL.PT.
FXePTe
FXPT.

(INSTRUCTIUN)

FETCH EXEC.

BRA
BRA’
BRA
BRA

BRA
BRA
ERA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BKA
8RA

- BRA
BRA
BRA
BRA

BRA
BRA
BRA
SRA

BRA
BRA
BRA
ATX

ACD| SUB
MULTIPLY
Divivt

BRA
BRA
BRA
BRA

SFX
SFX
SFX
SEX

SFX
SFX
SFX
SFX

SFX
SEX
SFX
SFX
SFX
SFX
SFX

CSEX

SFX
SFX
SFX
SFX

SFX

SFX
SEX
SEX

SFX
SEX
SFX
BRA

ACD| SUB -

MPYIDIV

1 2 3 4 4 5 6

0.......8.......6.......4.-..-..2.......0.......8.......6......3

TIRITITITITIITIIIIITIDDDDAAAAAAAAAAAAAAAAAAAAGOCCOOOOO0NCEEEEYYYY
TITITITITIIITIITIITITIIODDDAAAAAAAAAAAAAAAAAAAAROOOOCOOUO0CEEEEYYYY
TITIITITIILITITIIITIIIODDOAAAAAAAAAAAAAAAAAAAACOOOUOODOOOCEEEEYYYY
TTITITITIILYTITITITITIIDODDDAAAAAAAAAAAAAAAAAAAACOCOOCOOCOOCEEEEYYYY

EEEEYYYYIIIIITIIITIITITIIITITIDDDCAAAAAAAAAAAAAAAAAAAADCODOGODOCED
EELEYYYYIIIIIITLITIITITIIITIIIODUOAAAAAAAAAAAAAAAAAAAACDODCOOCNGDD
EEEEYYYYIITIIIYIITITITIIITTITIOODDAAAAAAAAAAAAAAAAAAAADDOOCOOCOLON
EEEEYYYYIITIITIIITIITILIITIITIDODDAAAAAAAAAAAAAAAAAAAAQODNDNDDORO0

OCOCOCOCEEEEYYYYITIIIITITIIIIIIIIITIDDDDAAAAAAAAAAAAAAAAAAAADLOOD
OOOCOOCOEEEEYYYYITIIIIIIIIIIIITITIITIIDDODAAAAAAAAAAAAAAAAAAAATDOD
OCGCOCOOEEEEYYYYIITITIIIITITIIIITIITIDDODAAAAAAAAAAAAAAAAAAAAGROD
UO0O000UCEEEEYYYYITITIIITIIIIITITITIITIODODAAAAAAAAAAAAAAAAAAALQCQO

AAAACGOCOOGCOCOCEEEEYYYYIIIITITIIIIITITITIIEIDDODAAAAAAAAAAAAAAAA
AAAAGOOUCOOCOUO0CEEEEYYYY I IITTIIIIITIITITITIDDDDAAAAAAAAAAAALAAAA
AAAAQUOCOOCOUOCCEEEEYYYYIIIITITITIIIITITIITITIODDDAAAAAAAAAAAALAAAA
AAAADQCUOOCOCOOOOEEEEYYYYITIIITITIIIIIITITIIIINDODAAAAAAAAAAAAAAAA

I ID0ODDAAAAAAAA
IIDDDDAAAAAAAA
ITTDODDAAAAAAAA
LIDDDDAAAAAAAA

AAAAAAAAAAAAQQCCOCOCOOOOEEEEYYYYIITITT]
AAAAAAAAAAAADOCOCOCOGOO0O0EEEEYYYYIIITITL
AAAAAAAAAAAAQCCCOCCOOO0ODEEEEYYYYIIIIIE
AAAAAAAAAAAAOOCOCCCOOCUOEEEEYYYYIIITIL

Pt g A
et b
e B
bt bt
bt
Pt et e
e

AAAAAAAAANAAAAAAAAAACCOGCOCO00COEEEEYYYYIITI
AAAAAAAAAAAAAAAAAAAAOOOCUOGOOBOGCEEEEYYYYITLI
AAAAAAAAAAAAAAAAAAAAQUGCCCCOONCOEREEYYYYIIT
AAAAAAAAAAAAAAAAAAAACOCOQCCOROOCEEEEYYYYIIT!

ITIDDOD
110000

1
1110000
111DDDD

P P P ot

111 IDDDDAAAAAAAAAAAAAAANAAAAAOCCCOOO0000CEEEEYYYYIIITITITIIITIIILII
IITIDDDDAAAAAAAAAAAAAAAAAAAANOODOUOOCOODOEEEEYYYYIIITIIIITIINIITI
I1ITODDDAAAAAAAAAANAAAAAAAAAAGDGCOCOO0O00OEEEEYYYYIITIIIITITIIIIIII
ITIIDDDDAAAAAAAAAAAAAAAAAANAADDOOOOOQUOUCOOEEEEYYYYITIITIIITIIITIITL

ITHIIILIITITIODOCAAAAAAAAAAAAAAAAAAAAGOOOORCGOCCOEEEEYYYYITITILIT
ITTITIITITLIIDDDDAAAAAAAAAAAAAAAAAAAACGOOGOUUODOCO0OEEEEYYYYITTITITLL
TTITIITIITTIIODDDAAAAAAAAAAAAAAAAAAAAOGOOCCCCORNCEEEEYYYYIIIIIIIT
IITITITIITIIODDDAAAAAAAAAAAAAAAAAAAAOCOOOGUOOOOOOEEEEYYYYITIIITI]

(DIGITS INDICATE # OF INSTRUCTICNS IN UNIT)



'

EXECUTION SIMULATOR INSTRUCTIGN TRACE OUTPUT , PAGE 23

SYSTEM CLOCK TIME=00001472

RING PRIORITY={3,041,2)

ISINSTRUCT. FETCH R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTIQN UNIT REQUEST A=ADDRESS GENERATION

U=CPERANG FETCH

(STAGE TIME / TCTAL TIME)

-LC-

« (57
<054
«C54

. «C51

.(51
«US1
.C51
. (48

.Ca8
«C48
«C48
(48

«C48
. C4B
« (a8
. Q46

.C46
. 0406

<046

- c"b

«046
+046

.046.

«C43
.0‘*3
<043
«C43

<043
«043

.C43

« 056

—A-

«23C
«230

«23C

«23C

«23C
«230
«230
«230

230
.230
« 230
230

«23C
« 230
230
« 230

«230
« 230
.23Q
230

211
217
217
217

«211
217
211
2117

211
.217
217
«23C

-

<138
.138
.138
.1348

«138
«138
.138
«138

«13E

‘.138

.138
«138

«13C

«13C.

«13C
«13C

«13C
.130
«13C

«13C
«13C
«13C
.13C

. 13C
«13¢

«13C .

.13C~

«13C

130
.138.

-R-

.UOO
000
.C00
000

000
000
. 000
«CO0

.000
000
000

.000
000
.000
.C00

. 000
0000
© 000
000

<G00
. 000
«000
.000

«COC
« 000
«C00
. 000

.000
«000

.000

(AVERAGE) ’

G.CO
G.CO
C.0CO
€.00
0000

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISICN IN PROGRESS D=INSTRUCTION DECODE

PROC.

wNnr~ o

~NOo Vs

8
9
10
11

12
13
14
15

16
17
18
15

20
21
22
23

24
25
26
27

28
29
3C
31

(INSTRUCTIGN)

" FETCH EXEC.

AT X
ATX'
ATX
ATX

ATX
ATX
ATX
ATX

AT X
AT X
AT X
AT X

AT X
AT X
AT X
AT X

AT X
ATX
AT X
AT X

ATX

AT X
ATX
ATX

ATX
AT X
AT X
ATX

ATX
ATX
AT X
LUAD

ATX
ATX
ATX
ATX

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA
BRA

BRA
BRA
BRA

BRA

BRA
BRA
BRA
BRA

BRA

BRA
BRA

BRA

BRA
BKA
BRA
ATX

1 2 3 4 4 5 6
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EXECUTION UNIT UTILIZATION. (DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

FL.FT.
FL.PT,
FL.PT,
FXePTe
FX.PT.

AL SUB
MULTIPLY
DIVIDE

ADD|SuB
MPY{DIV



1

EXECUTIGN:SiMULATOR INSTRUCTICON TRACE QUTPUT PAGE 24

SYSTEM CLOCK TIME=00001536

RING PRIORITY=(340,1,2)

I=INSTRUCT,. FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

O0=0PERANC FETCH

{STAGE TIME / TCTAL TIME)

-1-
« 288
« 273
«213
«26(C

« 260
‘ZOC

«26C

c24?

241

C 0241

’2"7

. 241
‘247
6241
2234

VEL)
0234
o234

o234

«234
234
.214
234

« 234

. 234

«d34
e 234

«234
&34
0234
edle

-0=-

.57

«054
+C54
«C52

«C52
.052
.C52
«C49

aCég'

.C49
«C4S

<049

«C48
«C49

#C4%

L 646

«C46
’046
.C40
«Cac

_«C46

«046
«L4b

.C44

«044
44
044

.Ca4
«Ca4
. 044
.C59

- A

C234
«234
«234
234

234

.23"
e 234
234

.23“
234
0234

o234

«234
234
«234

l23l‘
234
234
$221

221
221

<221

221
«221
221
221

o221

221
221
«d34

-0-

«14C
»14C
el4(

. 14C

«14C
«14C
<14
«14C

«14C
«14C
«14C
«14C

<132
132
«132
.132

132
«132
132
.132

«132
132
«132
. 132

132
«132
.132
«132

«132
«132
«132
«la(

-R—-

.000
« 000
«000
.000

. 000
000
000
.0CC

.0C¢
000
+00¢
.000

.000C
000
"« 000
.000

.000
.000
. «00C
.C00

.000"
.000
. 000
. 000

1.000
.000
.000
. 000

.0G0
.000
‘000

oOOO’}y

(AVERAGE)

c.00
C.CO
.00
C.CO
¢.00

Y=EXECUTION UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

PROC.

wrn - O

o - 0o oA
N -0

——
WA W

16
17
18
19

20
21
22
23

24
25
26
27

28
29
30
- 31

EXECUTICN UNIT UTILIZATION,

FL.FT,.
FL.PT,

FLaPTa
FXPT,

FX.PT.

(INSTRUCTIGN)

FETCH

LGAC
LGAD’
LOAD
LCAD

LOAD
LOAD
LOAD
LOAD

LOAD
LOAD
LCAD
LOAD

LCAD
LOAD
LCAD
LCAD

LCAD
LCAD
LOAD
LUAD

LGAD
LOAD
LOAG
LOAD

LOAD

LOAD
LCAV
LOAD

LOAD
LUAD
LOAD
FADD

AUD]SUB
MULTLPL

DIVIDE
ADD| SUB
MBY|lDIV

EXEC.

LOAD
LCAD
LOAD
LOAD

ATX
ATX
ATX
ATX

ATX
ATX
ATX
ATX

CATX

ATX
ATX
ATX

ATX
ATX
ATX
ATX

ATX

CATX

ATX
ATX

ATX
ATX
ATX
ATX

ATX
ATX
ATX
LOAD

Y

1 2 3 4 4 5 6

0-.ooo.oBoncoooaéoo.a0004Q00.oquo.-.ao.Oooopnooaoo-oonpéooc.cos

TIIITIIIIIIITITITITIODDODAAAAAAAAAAAAAANAAAAAAACCOGOCOCOO0D0EEEEYYYY .
TINITITYIIITITITIITITIDDODAAAAAAAAAAAAAAAAAAAACDOQOOCOCDOOEEEEYYYY
ITITIIIIIIIIIEITITITIIODDDAAAAAAAAAAAAAAAAAAAACOCCCCOOOINODBEEEEYYYY
ITIITIIIIINITITIEITIDDDDAAAAAAAAAAAAAAAAAAAAODCOOOOODCOODEEEEYYYY

EEEEYYYYIIIITLITIITIIITITITIIDDDDAAAAAAAAAAAAAAAAAAAACODONGRONRCOND
EEEEYYYYIIITIIIITITITITITIITIITICODOAAAAAAAAAAAAAAAAAAAADODGDCOONCON
EEEEYYYYIIIIIIIIIITIIIITITITIDDDDAAAAAAAAAAAAAAAAAAAAQOQOOCCQODLO0
EEEEYYYYITIITIIIITIITITIIITIYIDODDAAAAAAAAAAAAAAAAAAAAQOOOCOCONNDD

OCOCOGOCEEEEYYYYIIIIIIIIIITIIIITIITIIIDDODAAAAAAAAAAAAAAAAAAAATODD
OOCOOOOCEEEEYYYYITIIIITIIITIIIITITITIDDODAAAAAAAAAAAANAAAAAAAQCOD
OCOCOCOCEEEEYYYYIIITITILIIITITITIITTIDDDDAAAAAAAAAAAAAAAAAALACCOO
OO0COO0OEEEEYYYYIIIIIITIIIITITIITITIIIDOUDAAAAAAAAAAAAAAAAAAAALRDD

AAAAGCOOOOCODO0GCEEEEYYYYITIIIITITIITITITIITITIODDDAAAAAAAAAAAAAAAA
AAAACOOCCOOGOOUOEEEEYYYYIIIITIIIIEITITITTIITIDDDDAAAAAAAAAAAAAAAA
AAAACCOCOQOCOCCCEEEEYYYYIITITIITIIIIIITITI1ITTIIDDCDAAAAAAAAAAAAALAA
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AAAAAAALAAAAOQCOGUCUCOOOOEEEEYYYYIIIITITIITIIITITIIIITIODODDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAQCCCOCGOOCO0EEEEYYYYIIXITIITIZITTIIIIITITIIOD0OD
AAAAAAAAAAAAAAAAAAAAUOOOCUCCOO0O0O0EEEEYYYYITITIIITIITIIITIIITIINDDD
AAAAAAAAAAAAAAAAAAAACCOCGCGCOOOGOEEEEYYYYITTIIIITIINITIITIIILIIINDOND
AAAAAAAAAAAAAAAAAAAACOOCOCCOOGOOEEEEYYYYITIITITIIITITITITIIILIOLDD

I1T10CDCAAAAAAAAAAAAAAAAAAAACCOGCOCOOOODOEECEEYYYYITIEIITIIITITII]

ITIIDDDCAAAAAAAAAAAAAAAARAAADCOODCOOOOUOEEEEYYYYIIITITITITITIIITIII
TITIDDDDAAAAAAAAAAAAAAAAAAAACOCGCOOO00CONEEEEYYYYTIIITIIIIIIITITIIL
IT1IDDDDAAAAAAAAAAAAAAAAAAAAQOOCOCODOODOEEEEYYYYTIIITIITTIIITIIIITI

T1TITITITITIODDODAAAAAAAAAAAAAAAAAAAAOCOCOCCCCOCOELEEYYYYITTIIITTIT
ITTITITIITIIIODDOAAAAAAAAAAAAAAAAAAAAQOODBOCOOO0O00EREEYYYYITITIITIL
ITITITITITIITIDDODAAAAAAAAAAAAAAAAAAAACCOOCCCCOONCEEEEYYYYIITIITII
ITIITITIITITIODDOAAAAAAAAAAAAAAAAAAAAUCOOOCOOCOCOEEEEYYYYTITIILIITI

(ODIGITS INDICATE # 0OF INSTRUCTICNS IN UNIT)



I=INSTRUCT,

FETCH

U=CPERAND FETCH

(STAGE TIME / TLIAL TIME)

i
e281
#2715
«215

<262

‘Zcz
e 202
« 262
«25C

.25¢
«250
»25C
«25C

225G
#2250
«25GC
231
.231

.237
231

2377

231
'2»3’/
e231

231
« 231
231
2317

L2317
o231
<31

"e312

-

.L57
«C55
.C55
«L52

.C52
.L52
.C52

«C5C

«C5¢C
.05C

«L5C .

.05¢C

LC5C

.050
.C5¢C
G4t

«C47
« C47
«Cal
. C47

.41
.047
eCat
047

-« C45
e C45

.C‘.s

2 C45

«C45

“eL45,

«C6C

-A-

231
« 231
«231
2317
«231
«2317
«231
<231

o231

231
231

2317

231
«231
237

«231
«2317
e231
237

0225
225
225
225

225
225
0 é25

0225
0225
.225
0437

~-C-

. 142
o142
« 142
<142

I142
142
.142
« 142

J142

L142
e 142
o142
.135
. 135

«133
«135

.135

.135

135
«135

. 135
«135
«135
»135

.135
«135
«13¢
135

135

w135

«13%
142

—R-

.C0C
«037
. 037
«C0C

.CCO
. 000
.C0C
.C0Q0

.C00
. 000
. C00
000

.C00
« 000
.CCC
«CQ0C

.CCC

. «C0C

000

.00
. €00
.COC
.000

.C00
« 000
. C00
«Cul

.C0C
. 000
. CCC

(AVERAGE)

0.50
0400
0.CO
C.00 -
U.00

R=EXECUTICN

WN -

~NO vy

FETCH EXEC.

FALC

FADD’

FADD
FADC

FADD
FADD
FaDD
FADD

FADD
FADD
FADD
FADD

FADD
FADD
FADC
FADD

FADD
FADD
FADD
FAUD

FADD
FADD
FADG
FADD

FADD
FALD
FADU
FADUD

FADD
FADD

- FADD

FMPY

ADD | SUB
MULTIPLY
DIVIDE
ADUD| SUB
MPYIDIV

SYSTEM CLOCK TIME=00001600

(INSTRUCTIGN)

FAGD
FALD
FADD
FADD

LCAC
LOAD
LOAC
LUAD

LOAD
LOAD
LOAD
LOAD

LCAG
LOAD
LOAD
LOAD

LCAD
LOAD
LCAD
LOAD

“LOAD
‘LOAD

LOAD

LOAD

LOAD

LOAD
LCAD
LGAD

LOAD
LOAD
LOAD
FAGD

 EXECUTICN UNIT UTILIZATION.

\

EXECUT!ON‘SiMULATOR INSTRUCTIGN TRACE OUTPUT PAGE 25

RING PRIGRITY=(3,0,1,2)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISICN IN PROGRESS D=INSTRUCTION DECODE

1 2 3 4 4 5 b
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ITITITITILIIIDDDCAAAAAAAAAAAAANAAAAAADOOCOOQUOOCOEEEEYYYYIIIIIIILL

TITITITIIIITIODDOAAAAAAAAAAAAAAAAAAAAOCDOOCOCOOOD0OEEEEYYYYIITIIILI
(DIGITS INODICATE # OF INSTRUCTIONS IN UNIT)

1111111133333333



EXECUTION SIMULATGR INSTRUCTiGN TRACE QUTPUT ; - PAGE 26

SYSTEM CLOCK TIME=00001664

RING PRIORITY=(3,40,1,2)

1=INSTRUCT. FETCH K=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

U=CPERAND FETCH

(STAGE TIME / TCTaAL TIME)

=1~

«2LE
e 264
.2&4
.« 264

e 264
252
252
«252

ed52

« 240

«24C
T 252

.252
«240
‘e 24C
«24C

«24C
« 228
22

s240

.24C
0228
.228
240

«24C
#2428
228
246

e 24 G
.24l
v2l8
‘w312

-

. (517
«052
.52
. (52

(52
<050
«£5C
.C50

«C50
«L48
.050

050

—A—
e24C
e 22E
«228

«24C

«24C
.228
0228
. 24¢

«240
228
0228
«240

<240
228
$228
240G

o240
«228
228
240

228
228
228
228

228
228
228
228

228
.228
228

—()-

«l44
. 1317
«l44

Y
«137
«1317
. 144

. 144
«137
. 137
«l4a4

«137
137

C«137

.1317

137
«137
. 137

137

1317
« 131
137

»137
» 137

"« 131

« 1317

. 137
137
137
« 144

-R-

.036
. 036
.036
<000

«000
«036
o036
.C0¢

.C0C
«030
0036
000

«CCO
. 036
«036
.000

«C0C
«U36
.C00

.C00
.C036
0036
«000

<036
.C3¢
.CU0

.COC
+000
«C36

(AVERAGE)

11.50
Q.37
£.00
.00
C.00

Y=pXECUTICN UNIT REQUEST ACCEPTED /=DIVISIGN IN PROGRESS D=INSTRUCTION DECODE

. PROC.

WK - O

-~ o U

2C
21
22
23

24
25
26
21

28
29
30

31

EXECUTION UNIT UTILIZATION.

FL.FT.
FL.PT.

FL.PT.
FX.PT.
FXePT.

(INSTRUCTIGN)

FETCH

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

FMPY

EXEC.

FMPY
FADD
FADD
FMPY

FALC
FADD
FADD
FADD

FADC
FADD

FADD
FADD

FADD
FADD
FADD
FADD

FADD
FADD
FADC
FADD

_FADD

FADD

FMPY

FMPY

FMpY

FIPY
FMPY

STO

ACD] sud
MULTIPL
CIVIDE

FADD
FADD

FADD
FADD
FADD
FADD

FADD
FADD
FADD
FMPY

Y

ALDISUB -

MPY]CIV

.\

1 2 3 4 4 5 6

Go.aoaooBtoooooobobouooo4o..ooooZ.coooooOonooOnoSo.oo0.060000o03
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(DIGITS INDICATE # OF INSTRUCTIGNS IN UNIT)
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I=INSTRUCT.

N

C=LPEKAND FETCH

{STAGE TIME / TCTAL TIME)

-.I-

e 211
L 266
266
0266

«254
«254
«254

«243
e 243
0243
l254

243
«243
<243
«231

«231
«231

o243

«231
«231

243

231
«231
« 431

«243

243

0231
«251
«312

-D~

»C55
.053
«C53
.053

.C5¢C
.C50
.CSC
.C5C

. 48
‘c(ib
. (48
+C5C

«C48
«C44
.c48

.Cl‘b
0646
<046
(48

«C4¢
<046
0046
«C48

«L46
<043
<043
«Cab

.Cl'ﬁ
.C4e
«C43
«Col

—A-

231
£ 231

w43

«231
«231
«231
<243

«231

«231
«231
243

«231

- 4231

o231
«243

231
«231
231
243

«231
219
«219
231

T W231

« 2169

- e 216

231

«231
231
216
243

-(=-

.138
138
+138
145

.1338

138
l138
. 145

.138
«138
«138
145

.138
«131
131
.138

. 138
«131

«131 -

138

<138
131
131
0138

« 138
«131
.131
.138

<138
.134d
<131
145

-R-

.034
+ 009
‘Cbg
.000

L34
«034
«C34
000

«C34
034
. 000

(34
034
034
.00

.C34
« 034
<034
. 000

.C34
034
<034
. +000

«C34
« 034
034
«00C

.C00
« 034

(AVERAGE

15.50
6. 1.2
0.00
c.C0
C.00

FETCH R=EXECUTIGN

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT » ) PAGE 27

SYSTEM CLOCK TIME=00001728

RING PRIORITY=(3,0+91,2)

UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIGN IN PROGRESS U=INSTRUCTION DECGCODE

PRGC.

W O

~N oo b

8
9
10
1!

12
13
14
15

16
17
18
19

20
21
22
23

24
25
26
21

28
26
30
31

EXECUTION UNIT UTILIZATION.

FLLFT,
FLJPT.
FLoPT.
FXoPT
FX.PT.

{INSTRUCTICN)

FETCH

FMPY’
FMPY
STG

FMPY
FMPY
STQ

EMPY
FMPY
STG

FMPY
FMPY
STG

FMPY
FMPY
STQ

EXEC,

FMPY
FMPY
FMPY

STC

FMPY
FADD
FADD
FMPY

FMPY
FADD
FALD
FMPY

FMPY
FADD
FADD
FMPY

FMPY
FADD
FADD
FMPY

FMPY

FMPY
FMPY
STC

FMPY
FMPY
STO

STC

CEMPY
NUUP

ALD]SuB
MULTLIPL
UIVIDE

AGL|sue
MPY|DLILV

“FALD

FADD
FMPY

FMPY
FADD
FADD
FMPY

FMPY
FMPY
FADD

STG

Y

1 2 3 4 4 5 6

0.."’..8..‘Q...b...l.l""..'.‘.2...'."0....."8'.....,6....'.3

RRRRRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEELYYYY
IITITITITTIITITIITIIIITIINDDDAAAAAAAAAAAAAAAAAAAACDOOCODDONNCEEEERRRR
IIITITIIIIIIIIIITITIEIODDDAAAAAAAAAAAAAAAAAAAACCCONOOCO0NDEEEERRRR
IFITTLIITIIITILITITIITII0ODDDAAAAAAAAAAAAAAAAAAAACCCONOCO0CO0NEEEEYYYY

EEEERRRKRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRRR

- EEEEYYYYIIIIITIIIIIIIIIIIIZIIDODDAAAAAAAAAAAAAAAAAAAACGOODOOOBOO00

EEEEYYYYIIIIIIIILITITIIIITIIDODOAAAAAAAAAAAAAAAAAAAACQOCOOBOOCON
EEEEYYYYIIIIIIITIITIITITITIIIIIDDDDAAAAAAAAAAAAAAAAAAAADONDDOODOOLDO

OCOCCCCCEEEERRRRRRRRRRRRRRRRRKRRRERRRRRRRRRRRRRRRRRRRRRRRRARRRRR
RRRRRRRREEEEYYYYIIIIIIIIIIITIIITITIITIIDOODAAAAAAAAAAAAAAAAAAAADCUD
RRRRRRRREEEEYYYYIIIITIIITIIIIIITIITITIIDDDDAAAAAAAAAAAAAAAAAAAADGCO
OO0COCOO0CEEEEYYYYIIIITIIITITIIITITIIITIIODDDAAAAAAAAAAAAAAAAAAAAOCOD

AAAACUUOCOOCOUOCCEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRR
RRRRARRRKRRRRRRREEEEYYYYIIITIITIIIIIITIITITITODDDAAAAAAAAAAAAAAAA
RRRRRRRRRRRRRRRREEEEYYYYIIIIIIIIIIIITIITIITIODCOAAAAAAAAAAAAAAAA
AAAACOOCOCOCOOCCEEEEYYYYIITIIITITITIIIITITIIIODDDAAAAAAAAAAAAAAAA

AAAAAAAAAAAACOCOCODGCUOCCEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRHRRRARKR
RRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYIITIIIITITIIIITITTIIIDODUAAAAAAAA
RRRRRRREKRRRRRRRRRKRRRRREEEEYYYYIIITIIITITIIITITITIIDONDAAAAAAAA
AAAAAAAAAAAACOCCOOGODO00EEEEYYYYIIIITIIIITIIIIIITIIIDDDDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACCOCOCOOUCO0EEE ERRRRRRRARKRRRRRRRRRRRRRRRRRR
RRRRRRRRRRRRRRRRARRRRKRRRRRRRRRREEEEYYYYIIIIIIIIIIIIIIITIILIODDD
RRRRRRRRRRRKRRRRRRRRRRRRRRRRRRRREEEEYYYYIIIIIIIIIIIIIIIILITIODDD
AAAAAAAAAAANAAAAAAAACOOCUOOCOOOCOEEEEYYYYIIITIITITIIITITINIIIEODOD

TIIIOCDCAAAAAAAAAAAAAAAAAAAAOOGCOODO0000DEEEERRPRRRRRRRRRRRRRRRRR
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYITIIIITIIIIIIIIL
RRRRRRRRRRRRRRRRRRRREKRRRRRRRRRRRRRRRRRRRECEEYYYYIITII{ITIIITIIILI]
IITIDODCAAAAAAAAAAAAAALAAAAAACCCCOOO00000EEEEYYYY LTI RIIITIIEZITL

TIIIITIITIITIIODDOAAAAAAAAAAAAAAAAAAAAODOUOOOCOOQUEEEEYYYYITITITIII
TITEYILIIITIDDDDAAAAAAAAAAAAAAAAAAAACCOOCOCOO00CEEEERRRRRRRRRKRR
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYIIITIIIT
ITITITITIITIIODDCAAAAAAAAAAAAAAAAAAAAQCOUDOOOCOCOEGEEEYYYYIIUIIIILL

(DIGITS INCICATE # OF INSTRUCTIONS IN UNIT)

GGGGGLGGGG666666G66666G666G6666606G6G6GGG6GGGGGGGGFFFFFFFFODONDDOLDD
33333333444444445555555566656066677777777888838828338358888833¢888



I=INSTRUCT. FETCH
G=0PERAND FETCH

(STAGE TIME / TCTAL TIME)

-]

21§
$256
256

w201
“edb6
« 245
«245
2hé

.245

234

«234
e 250

s 243
W 234
‘ed34
0245
o234
223
<223

2457

234
223
vd23
« 245

«234
223
223
245

W 245
023
.312

-

+055
«051
.051
.52

2051
049
0C"49
+U51

«C45
U4t
.L4¢
.051

« (45
. Ca6
«Cac
. C49

«C46
«C44
«C44
«C45

. Cae
<044
.C44
. €45

«C44
«044

<044

.C46
.C44
.044
.CoC

"A-‘

234
223
223
o245

234
223
'2"5

o234
«223
223
245

234
W23
2223
245
«234
223
223

W245

223
0223
'223
o234

223
223
223
o34

.23“
223
223
245

-0=-

«14C
«133

. 133

« 147

«14C
«133
133
141

«14C
133
.133
o147

'133
«133
«133
«14aC

.133°

+133
«133
.14

133
«133
«133
«14(C

«133
«133
«133
«14C

. 14C
o133
«133
147

—R=-

«033
<066
.100
000

«C33
066
066
«QuC

033
«U60
«C66
-.000

+(33
L be
«C66
000

«C33
L 066
.« 066
.00Q

.C33
+ 0606
066
« 000

0033
<066
066
«000 -

.GCO

«U33
066

(AVERAGE)

4450
8,00
C.CC
C.CC
U.Q0

EXECUTION SiMULATOR INSTRUCTICN TRACE QUTPUT : : PAGE 28

SYSTEM CLOCK TIME=00001792

RING PRIGRITY=(0,1,2,3)

R=EXECUTIGN UNIT REQUEST REJECTED E=EXECUTICN UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=CIVISIUN IN PROGRESS D=INSTRUCTION DECODE

PROC,

wN-O

-~ U

EXECUTION UNIT UTILIZATION,

FLeP1
FL.PT.
FLaPT,
FXePTas
FX«PT.

(INSTRUCTION)

FETCH EXEC,

STC

NOGP

STC

NOOP

STa

NOuUP
STO
NOuP
STC

NOOoP

STG

S10
FMPY
FMPY
NOoP

FMPY
FMPY
FMPY

STC

FMPY
FMPY
FMPY

STO

FMPY
FMPY
FMPY

ST0

FMPY
FMPY
FMPY

STQ

FMPY

CEMPY

NGOP

STC

NOUP

NGOP
STO

“NUGoPp

ADD]SUB
MULTILIPL
DIVIDE

Alu{SuB
MPYliDly

FMPY -
STO

FMPY-

FMPY
FMPY
STQO

STC
FMPY

FrPY
NUuP

Y

1 2 3 4 4 5 6

0..-....8-......6......-4-......2‘......0.......8.......6......3

TITIEITIIIIEITITIITIIDDDCAAAAAAAAAAAAAAAAAAAACCOOOOUCO00DEEREYYYY
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRREELEYYYY
RRRRRRRRRRRRRRRRRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEERRRR
TIFIITTITIIITIIITIITIDDDDAAAAAAAAAAAAAAAAAAAAOGOCOGOCOON0EREEYYYY

EEECYYYYIIIITITIIITITITIITTIDDDDAAAAAAAAAAAAAAAAAAAAQCOOBCOCOGOD
EEEERRRRRRRRRRRRRKRRKRRRRRREKRRRRRRRRRRRRRRRRRE.RRRRRRRRRRRRRRRRRRR
EEEERRRRRRRRRRRRRERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRR
EEEEYYYYIITIITIIITITITIIIITIIODDDAAAAAAAAAAAAAAAAAAAATNDGOOOCUO0D

RRRRRRRREEEEYYYYITIIIIIITIIITIITIITITIIDDDDAAAAAAAAAAAAAAAAAAAANDDC
OOCO0QQUCEEEERRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRKRR
CCUCCCOCEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRARRRR
COOGOOOOLEEEYYYYITIITIITIIITIII LI ITIDLODAAAAAAAAAAAAAAAAAAAANDOD

RRRRRRRRERRARRRRREEEEYYYYIIIITITITIIIIITITTIITIOODOAAAAAAAAAAAAAAAA
AAAACCOCOO000COCEEEERRRRKRRRRRERRRRRRERRRRRRRRRRRRRRRRRRRRRRRR]R
AAAACOCOGOQOGOOGCEEEERRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRARRRRRRFRR
AAAAOCOCOOOO0O0CCEEEEYYYYIITIIIIIITIITIIITITIIIIODDDAAAAAAAAAAAAARAA

RRRRRRRRRRRKRRRRRRRRRRRREEEEYYYYIITITIITITIITITIIITTIIIDDDDAAAAAAAA
AAAAAAAAAAAAOGCOOOOGOCOOEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRIRRRARRR R
AAAAAAAAAAAAUOQCCOOOCOUBOEEE ERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRR
AAAAAANAAAAACCGCGOCOCO0COEEEEYYYYIIITITIITIIIITIITIIIIIOONDDAAAAAAAA

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYITITITITITITITITILITIONDD
AAAAAAAAAAAAAAAAAAAAGOOCUOOO0000EEEERRRRRRRRRRRRRRRRR]RRRRRRRRRRR
AAAAAAAANAAAAAAAAAAAGCCCCCCOOCOCEEEERRRRRRRRRRRRRRRRRRRRRRRRRRRK
AAAAAAAAAAAAAAAAAAAAGOOCOCCOOCOGCEEEEYYYYIIITIIITIIIIIITITIITITIIDODD

RRRRRRRRRRRRKRRKRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYiIIIIIIIIIIIIIII
II1IDODDAAAAAAAAAAAAAAAAAAAAOOOOODOOOOODDEEEERRRRRRRERRRRRRRRRRRR

TITIDDDOCAAAAAAAAAAAAAAAAAAAACCOGCUOOCO00OEEEERRRRRRRRRRRRRRARRRRRR
IIT10DD0AAAAAAAAAAAAAAAAAALAOCOCGOODOOCOOEEEEYYYYIITETITIIILIIITTI

IlII[IIIlIIIDDDDAAAAAAAAAAAAAAAAAAAAUOUUOOODOOUDEEEEYYYYIXIIIII!'

RRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRRRRRRRRRRRRRRRRREECEYYYYIIIILIT!]
ITTEITTIITIIODDOAAAAAAAAAAAAAAAAAAAADCOOCOOOOOCOEEEERPRRRRRRRRRR
ITIITITIIIITIOUDDAAAAAAAAAALAAAAAAAAAAOCOOUOOCOOC00EEEEYYYYITIITIIT

(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

BBBEBBBBI9I9II99TTTYTIT77555555553333333311111111
88888388888888888838888888888688888688838868888888886888338458888



1I=INSTRUCT. FETCH
O=CPERAND FETCH

{STAGE TIME ./ TCTAL TIME)

—I-
. 28¢
.241
'269

LZ5E

o db4 1

«231
258

« 2471
«231
w226
«258

£ 231
‘e 22t
241

231
e226
«215
« 247

2317
S e 226
T . éLl5
247

0226
« 215
. 241

o237
02l€
“e312

-0~

«C5¢
.51
€456
«(53

(51
« (49
«C47
«C51

«C45
‘0"7
«C45
051

«041

C 45

‘C“q

5047
<045
o043

" . C4s

«C47
045
«C43

+L45
<043
«C43
L] c47

«C47
«C43
060

- A=

231
«226
2215
'2"7

237

226

«215
241

231
226
215
247
o231
226
«215

W24l

» 231
.215
L4

ecit
215
215
231

«22€
2215
219
231

«231
226
215
241

-0-

«142
«135
« 126
148

o lacg
135
126
o l4y

.142
.135
0125
.1438

135
«129
e125
142

.135
«125
«12G
«l4z
«135
126
#1256
«142

L1358

w128

«142

.142
.135
« 125
.148

—R-

<032
« G4
<096
000

«032
+ 064
096
. C00

.032
.G64
«096
«00U

.C32
.64
«096
.000

.032
<064
«C00 .

.(C32
. 064
.C96
.000

.32
- 064
.09¢
«000

. 000

.032
. 064

(AVERAGE)

C.CO
d.00
C.CO
C.CO
C.00

EXECUTIUN‘SkMULATOR INSTRUCTION TRACE OUTPUT i PAGE 29

SYSTEM CLOCK TIME=00001856

RING PRICRITY=(0+1,2,3)

R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION
Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISICN IN PROGRESS D=INSTRUCTION DECODE

PROC.,

wWN=O

EXECUTION UNIT UTILIZATION.

FLPT.
FL.PT.
FL.PT.
FXePTo
FXePT.

AINSTRUCTIGN)

FETCH EXEC.

NCOP
STa”

NOQP

NQOP
STO

Naoe

NOOP
STO

NOOP

NOGP
STO

NCOP

NOaP
STO

NOGP

NGOP
STQ

NUGOP

STO
FMPY
NOOP

STQ
FMPY
FMPY
NOap

STQ
FMPY
FMPY
NOUP

_STG
FMPY
FHPY
NOUP

STO
FMPY
FMPY

NOQP

$TO

CENPY

FMPY

NGOP

NOOP
STO

NOUP

NOOoP
NOgP

STO
LOAD

ADD| SUB
MULTIPL
uivlive
ALC|SYB
MPYlUIV

NOOP

STO

FMPY
FEPY
NUUP

NOGP

STO0
FMPY
NOOP

y

1 2 3 4 4 5 6

0‘..'..08.4.'0.06.0.....4"....‘2..0.IQ.O.III.I.aOQ.....6..‘...3

TITIIITITITIIIITITTIIODDDAAAAAAAAAAAAAAAAAAAACQOOCOGOODOO0EEEEYYYY
IIYITITITINIRRITIIIIIODDDOAAAAAAAAAAAAAAAAAAAACGCOOOOOCODOUEEEEYYYY
RRRRRRRRRRRRRRRRRRRKRRRRRRRRRRKRRRRRRRRRREKRRRRRRRARRRRRREEEEYYYY
TITTITITITIITIIIIITITIIODODDAAAAAAAAAAAAAAAAAAAACCOOOOCONOOOEEEEYYYY

EEEEYYYYITIIIITIIIIIIIIITITT1IDDDDAAAAAAAAAAAAAAAAAAAACOONNNCOOOOD
EEEEYYYYIITIIITIIIIXTIIITIITIDDODAAAAAAAAAAAAAAAAAAAAGDSOODGCODO0D
ECEERRRRRRRERRRRRRRRRRRRRRRRRRKERRRRRKRRRRRRRRRRRRRRRRRRRRRARRRR
EEEEYYYYIIIIITIIITITITIILITITIODDDAAAAAAAAAAAAAAAAAAAACOROOQOOON00

OOUCCGOGEEEEYYYYITITIIITITIIIITIITIIIDDDDAAAAAAAAAAAAAAAAAAAADDOD
RRRRRRRREEEEYYYYITITIIIITIIIITITIITIIIDDDDAAAAAAAAAAAAAAAAAAAAD(CD
RRRRRRRREEEERRRRRKRRRRRRRRRRRRRRRRRRRERRARRRRRRRRRRRRRRREERRRERR
OCOCOOOCEEEEYYYYIIIIITIITIIIIITITI1IIDODDAAAAAAAAAAAAAAAAAAAADQOQD

AAAAGCOQCOOOCOOCCEEEEYYYYITIIITIIIIITITIIITIITIIIDDDDAAAAAAAAAAAAAAAA
RRRRRRRRKRRRRRRREEEEYYYYITIIIIIITIITIIITITITITIODDDAAAAAAAAAAAAAAAA
RRRRRRRRRRRRRRRREEEERRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRR]RRRIRRRR
AAAAOCOCOCUOOOCCEEEEYYYYIIIIIIITIIIIIIIITITITIDDONDAAAAAAAAAAAAAAAA

AAANAAAAAAAAQOCCOOOQCOOOCEREEYYYYIIITITIIIITITIITITIITIDDDDAAAAAAAA
RRRRRRRRRRRRRRRRRRKRRRRREEEEYYYYITIITITIIIIITIITIITITIIDODDAAAAAAAA
RRERRRRRRRRRRRRRRRRRRRRREEEERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRFRR
AAAAAAAAAAAADOCCOCCCOOODEEEEYYYYIIIIITIITIITIITIIITITIDODDAAAAAAAA

AAAAAAAAAAAAAAAAAAAACCOCCCOCOOOOEEEEYYYYIITIIIITIIIITITIITIIITIIOOND
RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEECYYYYIIIIITIIIIIIITIIITIININDOD
RRRRRRRRKRRRRRRRRRRRRRRRERRRRRRRREEEERRRRRRRRRRRRRRRRRRRRRRRRRRRR
AAAAAAAAAAAAAAAAAAAAOOOGOOCGOODOEEEEYYYYIIITIIEITITITIIIIITIODOD

IIIlDDDDAAAAAAAAAAAAAAAAAAAADUGGOOOOODOOEEEEYYYYIIIXII!IIII!IIII

RRRRRRRRARRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRREEEEYYYYIIITIITIITIIITIL
RRRRRRRRKRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREEEERRRRRRRRRRRRRARRRRRRR
TITIDDDCAAAAAAAAAAAAAAAAAAAAQOOQOOQOCOOCOOEEEEYYYYIIIIIIITITITIIIL

IIITITIITIITIDDOCAAAAAAAAAAAAAAAAAAAACOOOCOCOOCOOEEEEYYYYIITITIIT
ITTITITIITETIODDDAAAAAAAAAAAAAAAAAAAAOOQCOOCODUOOEEEEYYYYIITIITIIII

RRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRRRRRREEEEYYYYIIIIIIII
ITITIITIITIIODOOCAAAAAAAAAAAAAAAAAAAACCOUOGCOO0000EEFEYYYYIIIIIILE

{DIGITS INDICATE # UF INSTRUCTIONS IN UNIT)

83888888888838888888888388888£868886888388488838888338888838858R88



I=INSTRUCT.

CG=0PERAND FETCH

(STAGE TIME / TCTAL TIME)

-—f -

s 281
«26(
«25C
L 27C

. 26C
0250

e236

" .26C

£ 25C.

«235
8226
«26C

«25¢
‘e 225

$25C

«229
.218

$23¢ 7

.235
218

.235
.229

218
«25C

.25C

+ 236
0225

e312

—D..

.C5¢
«052
- C5¢C
«L54

»CH2
050
«C47
«C52

.CHC
«047
.cqs
.052

+CoC
« Q47
045
«+ 050

<041
« 045

.C43

.050

QOZ'S
«043
050

«C45

«043
.04l
ey

045

.C43

«000C .

- h—

225

.218

«25C

0236
0229
.218
«25G

239
o229
218
250

«239
229
<218
«250

2365
«229
.218
«25C

0229
218
208
« 239
225
218
208
0239

0239

0229
»218

l250

va-’

e143
<137
131
«15C

<143
«131

- «15C

143
<1317
131
«15¢

« 137
131
125
o143

137
»131

+125 .

«l43

0137
131
«125
143

<137
.131
0125

<143
1317
«131
«15C

—R—

«031
« 062
.093
. 000

«031
062
.083
.C00

.G31
062
0093
000

.C31
2062
«(93
«UU0 -

.031
«093
000

.C31
<0062
«C93
000

.C31
« 062
«093
000

000
«031
062

‘Oooﬁﬂy»

(AVERAGE)

C.CO
1.62
(.00
C.00
0.00

EXECUTION SIMULATOR INSTRUCTICN TRACE QUTPUT . PAGE 30

SYSTEM CLOCK TIME=00001920

RING PRICRITY=(0,y142,3)

FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADURESS GENERATION

Y=EXECUTICON UNIT REQUEST ACCEPTED /=LIVISION IN PRUGRESS O=INSTRUCTION CECODE

PRGC.

EXECUTICN UNIT UTILIZATION,

FL.PT.
FL.PT.
FL.PT.
FXePT,
FX.PT.

(INSTRUCTIGN)

FETCH

NOOP

NOGP
STO

LCAD

NOouP
NOOP

STU
LOAD

NCOoP
NOOP

STG
LOAD

NGOP
NOUP

sTO
LUGAD

NOOP
NOOP

STO
LUAD

NGoP
NCOP

STC
LOAD

NGap
NOOP

STG
LOAD

LOAD
NOuUPpP
NOOP
FADD

Atoisus
MULT LPL
DIVIDE
AU SuB
MPY| DLV

EXEC.

NUOP
NuoP

STO
LCAD

NoUP

STO
FMPY
NCOP

NOOP

STO
FMPY
NUOP

NGOP

STO
FMPY
NOOP

NOUP

STO
FMPY
NOQP

- NOOP

$T0
EMPY
NGOP

NOOP!
STO0

FrPY

NOQP

NOOP
NOQgP

ST1G
LUOAD

Y

1 2 3 4 4 5 6

. 00.0000-8000..0060.900ot4.00000lZ.t....oOooc.0"8..0..0.60.1.&03

IITITIIIIITEITIIIITIIODDDAAAAAAAAAAAAAAAAAAAAQCOCOCOCCOOCEEEEYYYY
IITITITITITIIIIIIITIOODDAAAAAAAAAAAAAAAAAAAAOCCCOOOOCO00EEEEYYYY
ITITIITIIITEIITIIITIIIIODODAAAAAAAAAAAAAAAAAAAAOCOORCOODDODEEEEYYYY
PITITITITITIITIITIIIDDDOAAAAAAAAAAAAAAAAAAAACGOOOCOOCUBOEEEEYYYY

EEEEYYYYIILIIIITITIIIIIITI1 I IDDDDAAAAAAAAAAAAAAAAAAAAODODOCOODDNO
EEEEYYYYIIIIITITIIIIIILIITIITIDDDDAAAAAAAAAAAAAAAAAAAACDOOCDDCODDAN
EEEEYYYYIIIIIIIIIIIIITIITIIIDDDDAAAAAAAAAAAAAAAAAAAAQOCGOCCOOCCD
EEEEYYYYIIITITIIIITITITIIIITITIODO0AAAAAAAAAAAAAAAAAAAADODOONNCN0ORD

OCOCOCOCEEEEYYYYITIITIIIIITIIIIIITIIIDDDODAAAAAAAAAAAAAAAAAAAAQCOD
COO0NCQO0EEEEYYYYITIIIIIITIIEITITT 1T IDDDDAAAAAAAAAAAAAAAAAAAADIDOD
RRRRRERREEEEYYYYITITIIIIITITIIIIITITIIODDDAAAAAAAAAAAAAAAAAAAAQQCDD
OOCCOOO0CEEEEYYYYIITIIIIIITITITIIIITIIDODODAAAAAAAAAAAAAAAAAAAAOCQD

AAAACCOCOOCCOO0CEEEEYYYYITIITITITIITITIITIITIIDODOAAAAAAAAAAAAAAAA
AAAAQOOUGOOGCOOOCEEEEYYYYITITLITITIIIIIITITITODDDAAAAAAAAAAAAAAAA
RERRRRRRRRRRRRRREEEEYYYYIIIITITITIITIITIITTITIODDDAAAAAAAAAAAAAAAA
AAAAQCOCOUCCOOOOEEEEYYYYTIITIIITITIITIIITTIIITIIDODDAAAAAAAAAAAAALAA

AAAAAAAAAAAAUCCCOCCCOCOOEEEEYYYYITIITIIITITIITIIITIIITIIDDDDAAAAAAAA
AAAAAAAAAAAADUCUOUOCOOUOEEEEYYYYITIIIITIIITIITITIIIITIDDODAAAAAAAA
RRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYITLITIIITIIIITIIIIITIIDDDDAAAAALAA
AARNAAAAAAAAAOOCCOGCOCOOCOEEEEYYYYIITIITIIITITITITIITITITIDODDAAAAAAAA

AAAAAAAAAAAAAAAAAAAAOCOOGCCODO0CEEEEYYYYITIITITITIIIEITIITITIOODD
AAAAAAAAAAAAAAAAAAAAOCUOOCOCOO0O0CGEEEEYYYYIITITIITITILITIITILITIDLED
RRRRRERRRRRRRRRRRRRRRRRRRRRRRRRRREEEEYYYYIITIIIIIIIITITIIIIIEIDOOD
AAAAAAAAAAAANAAAAAAACCOOOCOROOCOEEEEYYYYITITIIIIIITITITIIIITIDDDD

I1TIDDDDAAAAAAAAAAAAAAAAAAAACQCCCOCOO0CO0EEEEYYYYI I IITITIIIITLIN]
111 IDUDUDAAAAAAAAAAAAAAAAAAAACOCDOOCOOODOEEEEYYYYIIITIIITIITITIIT]
RRRRRRRRRRRRRRRRRRRKRRRRARRRRRRRRRARRRRRREEEEYYYYIIIIIIIIIIIIIILI
ITTIDUDUAAAAAAAAAAAAAAAAAAAACCOOOQOCODOODEEEEYYYYITIITIIITITIITIZIIT

TEITIIITIIITIODODAAAAAAAAAAAAAAAAAAAAOGOCOOGCONODNEEEEYYYYITIITITIT]

IITIJITITIITODDDAAAAAAAAAAAAAAAAAAAAUCOOOOCODOOOEEEEYYYYILITIIIILI
ITIITITTITITOOCCAAAAAAAAAAAAAAAAAAAAGCOOCCCOOCNCEEEEYYYYTITIIITIL

IITITITTIITITIODODAAAAAAAAAAAAAAAAAAAADGCOOOCOCOOOCOEEEEYYYYTITIIITL
(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

888888688888688888888683888888688888588858888888BRTTTTTTTT66666666



I=INSTRUCT.

U=(UPERAND FETCH

(STAGE TIME / TOTAL TIME)

-f-

«282
262
+252
212

w262
252
241
262
252
» 241
~231

0262

22
241
‘o3l

.252

«241
.231
o221
$d52

« 241

«231
221

252

241
431
.221
.252

252
s 241

es3l

312

—D_

.C56
«C52
«05¢C
«054

2 (52
.050
OC("B
«052

»05C
.048
«C46
«052

«C50
«L48
«046
050

.C48
+046
«C44

'.050

.L48
« 046
+Ca4
+050

.Caé
<044
.Ca2
. 048

.048
. 046
G444
060

- A—

o241
2231
221
252

241

.231
0221
.252

241l
.231
2221
0252

o241

Le231

221
252

o241
231
o221
$252

L2431

221
«211
241

231
«221

<211

<241

.241
.231
e221
.252

-

. 145
136
«133

«151-

o145
. 135
«133
151

.ll“j
0139
«133
151
138
«133

L 1&7
o145

«1356

127
<145

« 136
133
<1217
145

. 136
.133
.1217
<145

145
135
.133
«151

-k -

030
. 060
.C90
. 000

+030
060
«0SC
. 000

«C30
060
+CS0
.000

.C30
.060
.6S0
.000

.030

« 060
- £90
.0C0

.030
<060
.C90
.000

.C30
060
L CsC
.00

« 000
.030
+ 060

. 000‘ =

(AVERAGE?

6037
1.87
Q.00
0.00
0.C0u

EXECUTION’SIMULATGR INSTRUCTICN TRACE OUTPUT N PAGE 31

SYSTEM CLGCK TIME=00001984

RING PRIORITY=(0,1,2,3)

FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIGN IN PRUGRESS D=INSTRUCTION DECODE

PROC.

WO

~NoU D

EXECUTICN UNIT UTILIZATION.

FL.FT.
FLJPT.
FL.PT.
FXePTe
FX.PT.

(INSTRUCTION)

FETCH

LOAD
NOOP'
NOOP
FADD

LUAD
NQap
NOOP
FADD

LOAD
NOJPp
NGOP
FADD

LOAD
NQGP
NCOP
FADD

LCAD
NOGP
NouP
FADD

LCAD
NOuP
NOOP
FADDL

LOAD
NOOP
NCOP
FADD

FADD
LOAD
NOGP

STG

ACD} sSuB
MULT IPL
LIVIDE

ALD| 5UB
MPY|DIV

EXEC.

LOAC
NOuP
NCQaP
FADD

NOQaPpP
NOQP

STG
LOAD

NCUP
NOOP

STQO
LOAD

NOOP
NUOP

STO
LOAD

NGOP

NGOoP
STQ

~LCAD

CNAOP
‘NooP

STQ
LOAD

NGOP

NOOP
STC

LOAD

LOAD

NOUP
NQOoP

FADD

Y

1 2 3 4 4 5 )

0..0.00.80-0.-0060.0.ooo4oo.-o'oZoo-oua.Oo-ooc0.8|o0.0.o6..o...3

TITITINITTLITIITIITIIIDDDDAAAAAAAAAAAAAAAAAAAACCOOOC0O000N00EEEEYYYY
TITIIITIIIIIITITIILIIDDODAAAAAAAAAAAAAAAAAAAAQUBCONOOOUDOOEEEEYYYY
TITITITITINIIIIITIITIODDDAAAAAAAAAAAAAAAAAAAADOQDOODOOCODO0EEEEYYYY
IITITITIITIIILITIIITIIDDDODAAAAAAAAAAAANAAAAAAAOOOOCGOOOODOEELREYYYY

EEEEYYYYITIITIIITIIYIILIITITIIO0DDAAAAAAAAAAAAAAAAAAAACCOCOCO00000
EEEEYYYYIITIIITEIITIIIIIITIIIDDODAAAAAAAAAAAAAAAAANAAOOOODNDOANGOND
EEEEYYYYIIIIIIIIITIITIIITIITIODDDAAAAAAAAAAAAAAAAAAAACCOONCGNOCCU
EEEEYYYYIITIIIIXIIITITITIIIITIDDDRDAAAAAAAAAAAAAAAAAAAADOODODCDOOON

QO0COCOGEEEEYYYYIIIIIITITIIIIITLI 1L IDDDDAAAAAAAAAAAAAAAAAAAAGODD

OOOOCCOCEEEEYYYYITIIIIIIIIITIIIIIII IDDODAAAAAAAAAAAAAAAAAAAAGLOD
OCOCOCCCEEEEYYYYIIIITIITITILIITIITIIIIITIDDDDAAAAAAAAAAAAAAAAAAAANICDD
GOCOOCOCGEEEEYYYYIIIIIIIIIIITITIITIIIDDDDAAAAAAAAAAAAAAAAAAAAGDGG

AAAACGOCOCGCOOOCEEEEYYYYITITITITIIITITIITIT{IDDDDAAAAAAAAAAAAAAAA
AAAAUQOOCOCOCOUOOEEEEYYYYIITIITITIILIITIITIIITIDDDDAAAAAAALAAAAAAAA
AAAAGCOUOCUOCOUOCCEEEEYYYYITIIIIIIIIIIITTIITIIIDDDDAAAAAAAAAAAAALAN
AAAAOCOOOOOCUUUOEECEYYYYIITIITITIIITIITITIIIITIDODDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAUGOCOCOOCOOO0EEEEYYYYITIIIIIITITIITIIITIIITIDDDDAAAAAAAA

AAAAAAAAAAAAUUCOOUOCOO0OEEEEYYYYITIIIELLITIIITIITIITODDOAAAAAAAA
AAAAAAAAAAAAQCCGOCCGUCUOEEEEYYYYITITIIIIIITITIITITIIIIODDDAAAAAAAA
AAAAAAAAAAAACOCCOOOCOUGCOEEEEYYYYITIITIIIIIIIIITITIIIITIIDDDOAAAAAAAA

AAAAAAAAAAAAAAAAAAAACOCOCOGODODCEEEEYYYYITIIITIITIIIITIIIIILIDDND
AAAAAAAAAAAAAAAAAAAAQCCOOOCOCCOOEEEEYYYYITITIIITIIIITELITTIIIDDDD
AAAAAAAAAAAAAAAAAAAAUGCCCCCCOCOCEEEEYYYYITITYITIIIITIIIIINITIODOD

AAAAAAANAAAAAAAAAAAACCLOCCOOCO0CEEEEYYYYITITITIIIITITIIIITILIONDD

IlllDDDDAAAAAAAAAAAAAAAAAAAAOGOCUCOODUUUEEEEYYYYIIIIIIIIIIIlIIlI

IT1IDDDDAAAAAAAAAAAAAAAAAAAACOOODCOOOOOOEEEEYYYYLIITITIIITITIIITINI
1IITDDDDAAAAAAAAAAAAAAAAAAAAGOOCOCOOUCOOEEEEYYYYITEITITIIITIIIEIIT

ITIIDDDDAAAAANAAAAAAAAAAAAAAAQOCOOOCONOCO0EEEEYYYYIIITIIITIITIININT

TITITITITIITILIIODUDAAAAAAAAAAAAAAAAAAAACOOOOCCOCDOOEEEEYYYYITTITILE

IITILTTITITIODDDAAAAAAAAAAAAAAAAAAAACCOCOOO0J000EEEEYYYYITIIITILT
IITTITITIIT1I0DDCAAAAAAAAAAAAAAAAAAAAOCOCOCCCOOCGEEEEYYYYITIIITT!
IITITIITITIIODDDAAAAAAAAAAAAAAAAAAAADCGOOODOOQOGCOOEEEEYYYYIITIIIITE

(DIGITS INDICATE # GF INSTRUCTIONS IN UNIT)

1111113122222222
5555555544444444333333332222222211111111



I=INSTRUCT.

O=CPERAND FETCH

(STAGE TIME / TCTAL TIME)

-]

«283
263

«253°

ec13

est3
«253
244
«263

0253
« 244

o234

« 263

w253
. 244
‘e 234
253

234
.224
.£53

.2"‘.
234

YL

453

244,

234
022“
e 253

#253
244
224
.312

-0~

.Osb
«Ch2
«C5¢C
.C54

<52
.050
«C4E
«052

«C5C
-« C48

QC‘.é
.C52

«C5C
.048
«CQ46
«C50

.C48
»C46
«044

" .C50

048
«C46
A
<C50

LCab

+C44
«Cac
(48

.4y
<046

.C44

.C60

-A-

e 244

0234

«224
+253

o244
«234
- e224
«2593

244
234
224
«253

L244
.234
.224
.253

W 244
«234
o224
«253

&34
2224
<214
245

234
224
<214
«244

$244
.234
224
4253

-0g=

- 146
«34C
«134

w152

. lqb
« 14l
<134
«152

« 146
«14C
«134
«152

«14(
-128
«l46

«14C
«134
.128
<140

14l
134
128
o l4c

«14C
«134
128
146

«l4¢
«14C
. 13‘{1
«152

-l

<025
.U58
087
000

«025
<058
.087
. GO0

.C23
.058
«UB7
«000

«C29
.058
.C87
000

« 029
.058
. e081
000

«C26
.058
.087
. 000

«C26
.058
« 087
«C00

.00c
.625
.058
<00G

(AVERAGE)

[y
C.00
.00
C.CO

C.C0

\

EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT . PAGE 32

SYSTEM CLOCK TIME=00002048

RING PRIORITY={0y9142,3)

FETCH R=EXECUTION UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATICN

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIGN IN PROGRESS D=INSTRUCTION DECODE

PROC.

LN -0

~NOo U

8
9
10
11

12
13
14
15

1é
17
18
19

20
21
22
23

24
25
26
27

.28
29
30
31

EXECUTIGN UNIT UTILIZATION,

FL.PT,
FL.PT.
FL.FT,
FXOPT.
FX.PT.

A INSTRUCTICN)

FETCH

£ ADD
LOAL’
NOOP
STC

FADC
LOAD
NGO P
STO

FADD
LOAD
NOOP

STQ

FADD
LOAD
NOOP

STG

FADC
LOAD
NOOP

STOC

FADD -

LOAD
NGOP
STG

FADD
LOAD
NCOoP

STG

STC
FALD

- LOAD

LUAD

ALD ] su
NULTLPL
DIVIDE

ALD] SUB
MPY DIV

EXEC.

FACEC
LOAL
NOQP

STO

LUOAD
NOGP
NOOP
FADD

LOAD

NUGP
NCOP
FADD

LUAD
Nuup
NOOP
FADD

LOAD
NGOP
NGUP
FADD

LBAD

“NUGOP

NOOP
FADD

LCAD
NOOP
NGOP
FADD

FADD
LUAD
NOUP

STO

Y

1 2 3 4 4 5 6

OeeveosobosanesebececanchossecseslecseecealecccnceBocenocaBoncaasl

ITITLITEIIITLTITITIIIIODDDAAAAAAAAAAAAAAAAAAAADCOCOGOCO000EEEEYYYY
ITTITIYTITIIITIITIIITIIDODODDAAAAAAAAAAAAAAAAAAAAOOCOOOOOOOOOEEEEYYYY
TITETTIILINIITILIITIIIODODAAAAAAAAAAAAAAAAAAAACOOOOOCONCOOEEEEYYYY
INTITITIIIIIIITLIITITIODDCAAAAAAAAAAAAAAAAAAAADOCOOGCOO00O0EEEEYYYY

EEEEYYYYIIIIIITIITIIITITITITIIDDDODAAAAAAAAAAAAAAAAAAAAQCONDOOOOCOD
EEEEYYYYIIIIITIIITIIITITIIITIIDDDDAAAAAAAAAAAAAAAAAAAACOOCOCODNGCON
EEEEYYYYIIIITIIIIITITIITIIIITIDDDDAAAAAAAAAAAAAAAAAAAACQOQRDCOCOOND0
EEEEYYYYIIIIIIIIIITIIITITIITIDDUDAAAAAAAAAAAAAAAAAAAADCOODOOORCDO

OCCOOCOCEEEEYYYYIITIITITIIIITITIITITIIIDDDDAAAAAAAAAAAAAAAAAAAACCOO
COO0COOCEEEEYYYYIIIIIIIIIIIITITITIIIDDODAAAAAAAAAAAAAAAAAAAARLOD
OCOOCCOCEEEEYYYYITIITIITIIITIIIITTIIITIODDDAAAAAAAAAAAAANAAAAAADGUD
OOUGOCOCEEEEYYYYIITITITIITIITIIIIIITITODDDAAAAAAAAAAAAAAAAAAAADCOD

AAAACCOCUGOCOO00CEEEEYYYYITIIIIIIIIITIITITITIIIIDDODDAAAAAAAAAAAAAAAA
AAAAOQUOGUOCCOOODEEEEYYYYIITIIIIITITIIITIIIITIODDDAAAAALAAAAAAAAAA
AAAACOOCODOUCCOOO0EEEEYYYYITIIIIITIIIIIITIIIIIODDCAAAAAAAAAAAALAAA
AAAAUOOGCOOCCOOCOEEEEYYYYIIITIITIIIITITITITII I IDDDDAAAAAAAAAAAAAAAA

AAAAAAAAAAAACOQCOCUOOOOCEEEEYYYYIIIIITIIITIITIIIITITIIODDDAAAAAAAA
AAAAAAAAAAAADOCOOQUOOCCOEEEEYYYYIIITTIIITIIIIITITIITITODDDAAAAAAAA
AAAAAAAAAAAACOCGGUOGCOUOOEEEEYYYYIITITIIIITITITTIITIITIIOODDAAAAAAAA
AAAAAAAAAAAAJCCCCOOCOCO0EEEEYYYYLLITITIIITITIITIITITIIDODDAAAAALAA

AAAAAAAAAAAAAAAAAAAAGCOCCOGOCCOCEELEYYYYITITIITITIIITITIIIIIICDDD
AAAAAAAAAAAAAAAAAAAACUOUOOCOOGCOCEEEEYYYYIIIITITITIITIIITILITIONDD
AAAAAAAAAAAAAAAAAAAAGCGOCCCCOOGOOEEEEYYYYITITITITITINIITITIIIIIIOEDD
AAAAAAAAAAAAAAAAAAAACGGCOOCCOOCO0EEEEYYYYITITIIIITIIITITIIIITITNIOLDD

I111DDOCAAAAAAAAAAAAAAAAAAAACGOOODO00OC00EEEEYYYYLITI

ITITITIIIITL]
I1I1DDDDAAAAAAAAAAAAAAAAAAAACCOOOUCOGODOEEEEYYYYIIETTIITL

1111

TE11

II

ITIITTII
TTITITNI
I1rirrnt

IITIDDODAAAAAAAAAAAAAAAAAAAACCCGCOCOOOCODEEEEYYYYITII
IITIDDDOAAAAAAAAAAAAAAAAAAAADOOCCCOO0O000EEEEYYYYIILI

ITNITTITIITIIODDDAAAAAAAAAAAAAAAAAAAACCUCECOOCUCGOEEEEYYYYITIITIIIT
IIIITITITITITODDDAAAAAAAAAAAAAAAAAAAACOOOOOOOOOOOEEEEYYYYIIITITILY
ITITITIRITITIDDDCAAAAAANAAAAALAAAAAAAGCOCCUCCOUCRCEEEEYYYYTITITIIII

ITIIITIIIITIODDDAAAAAAAAAAAAAAAAAAAAOCOUOOOCOCO0EEEEYYYYTIITITIIIN]
(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

33333333444444445555555566666666T7TTTT77T78883838858388888688888038



I=INSTRUCT.,

O=CPERANL FETCH

(STAGE TIME / 1GTAL TINE)

-f=

284
265
.255
214

w265

255
.« 246
265

255
o240
0236
2265

0255
» 246
e 236
« 255

2 246
<236
221
»255

. 246
s 221
+255

e 246
o221
«255

255
leb
« 236
«312

-0=-

«(56
.53
«L51
. C5“

«(53
.C51
s L4S
.C53

QCSl
«049
«C4a1
«C53

.51
« 049
«047
.C51

« 049
0047

+C45
" .051

<045

. 047
<045

+ G051

.0"5
+C43
«L45

«C45S

.Cat
"2 045

. C6C

- A=

o246
«236
221
255

o24E
e 236
«221
«255

24

W 236

221
255

«24¢€
«23¢
221
«255

248

236
.227
255

W256€

221
211
246

e3¢
o221
211
W24

246
«236
o221
255

-(-

« 141
o L42
«136
»153

« 147
el42
.136
«153

.147
142
.136
.153

«l42
.136
«13¢
o147

o142
'136
«13¢C
«147

o142
<136
. 13¢

o147

e 136
«13C
. 147

. 147
e142
«136
153

-—R -

.C28
056
+085
. 000

028
«U50
.085
. C0C

.C28
«U56
085
. 000

.028
. 056
085
«000

0028
«056
. 085
000

028
056
.085
.000

. 028
_e050
+C85
+ 000

«CCC
.028
<056
'0000-*

(AVERAGE)

.00
¢.CQ
C.00
G.CO
C.C0

EXECUTION SIMULATOR INSTRUCTICON TRACE OUTPUT © PAGE 33

SYSTEM CLOCK TIME=00002112

RING PRIORITY=(0414243)

FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION URNIT REQUEST A=ADDRESS GENERATION

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISIUN IN PROGRESS D=INSTRUCTION DECODE

PROC.

wrn - o

-~ v

24
25
26
21

28
23
30
31

EXECUTICON UNIT UTILIZATION.

FL.FT,
FL.PT,
FL.PT,
FX.PT.
CEX.PT.

AINSTRUCTICN)

FETCH EXEC.

STU
FADD’
LCAC
LOAD

STO0
FADD
LOAC
LOAD

STC
FADD
LCAD
LUAD

STQO
FADD
LOAD
LGAD

STO
FADD
LOAD
LOAD

ST¢
FADD
LCAD
LOAD

STO
FADD
LOAD
LGAD

LOAD

STO
FADD
FADD

ADD} SUB
MULTIPL
DIVIDE

AL suB
MPY LIV

STO
FADD
t OAD
LCAD

FADD
LCAD
NOCP

STQ

FADD
LOAD
NOOoP

STO

FADD
LUAD
NOOP

STO

FADD
LOAD
NOOP

STO

FADD
LOAD

NOOP

$T10

FADD!

LOAD
NGOP

ST0

S1G
FADD
LCAD
LOAD

Y

1 2 3 4 4 5 6

0".0...8!......6.....O.4D.Q'l.’2'.‘....0.......8'..0...6.0....3

TITITITIZITIIIITITITIIDOODAAAAAAAAAAAAAAAAAAAACCCOCOOCCOCOEEEEYYYY
ITITITYETIINIIITIITIITIODDDAAAAAAAAAAAAAAAAAAAAGCCCOO000CO0EEEEYYYY
ITITITEITILITITIITIITIIUDDDAAAAAAAAAANAAAAAAAAACGOOCOOONCO0EEEEYYYY
IITITITITITITIIILITIODDDAAAAAAAAAAAAAAAAAAAAQCCOOO0CO0NC0EEEEYYYY

EEEEYYYYITIIIITIIIIIIIITITITIIDCOCAAAAAAAAAAAAAAAAAAAACOCDNOCONAO0G
EEEEYYYYIITITIIIIIYITIITIYIIIDODDAAAAAAAAAAAAAAAAAAAADOOCCGO0OCO0
EEEEYYYYIIIIIIITIITIIEIIIIITIODDOAAAAAAAAAAAAAAAAAAAADGOODCOO0GGO
EEEEYYYYIITIIIIIIIIITITITIIIDDDDAAAAAAAAAAAAAAAAAAAAQCOOOONONDOO

O0CCOCOCEEEEYYYYIIIITITETIITITIIITITIDDDDAAAAAAAAAAAAAAAAAAAADODD
OUCOUUOOEEEEYYYYIIIITITITIIITIIIITITIITIDDODAAAAAAAAAAAAAAAAAAAADCOU
CCCCOCOCEEEEYYYYITIIIIITIIIITITITITIDDDOAAAAANAANAAAAAAAAAAAAADDCO
COCGCOOOOEEEEYYYYITIIIITITIIIIITIII 1 IDDDDAAAAAAAAAAAAAAAAAAAANQGOD

AAAAGCOCOCOCOUOCEEEEYYYYIITIIIITIIIITIITIITITIDDDDAAAAAAAAAAAAAAAA
AAAACUGCO000000CEEEEYYYY I TIITITITITITITITIITITIIODDDAAAAAAAAAAAAAAAA
AAAACCOCEOOOUO0CEEEEYYYYIITIIITITIIIIIIIITIIDODDAAAAAAAAAAAAAARA
AAAACUOCOCOOCO0CCEEEEYYYYITTITIIITIIITITIIITITIDDODDAAAAAAAAAAAAAAAA

AAAAAAAAAAAAGOCCOCOOO0OO00DEEEEYYYYITIITITIIIITITIITITITIODDDAAAAAAAA
AAAAAAAAAAAAOCOCOCOGUOCOEEEEYYYYITTITITIIIIIIIITIITIIIODODAAALAAAA
AAAAAAAAAAAAODOCCUGCOOCOOOEEEEYYYYIITIITIIITITIIITITIITIOODDAAAAAAAA
AAAAAAAAAAAAOOCGUOUCCOCOOEEEEYYYYITITITIIIIITITIIITITI1IDDODAAAAAAAA

AAAAAAAAAAAAAAAAAAAAQGOCCCCODO0OOEEEEYYYYITITITITIIIZITIIIIITIODDD
AAAAAAAAAANAAAAAAAAANOGUOOOCO00COEEEEYYYYITTITIITIITITIIITITIIIIOODD
AAAAAAAAAAAAAAAAAAAACCOCCCCCOCOOEEEEYYYYLITITIIIITIIYIITEITIIIIIO0OODD
AAAAAAAAAAAAAAAAAAAAOCOGOCCOUCOGCEEEEYYYYITIITIITIIIIITIIITILIIEINDDD

I1110CDCAAAAAAAAAAAAAAAAAAAAQCOCOCOO0UOOEEEEYYYYTITIITTITIITITLIINI
ITITOODDAAAAAAAAAAAAAAAAAAAACOOBOOOODCOUOEEEEYYYYITITIIN]
IITIDUDUAAAAAAAAAAAAAAAAAAAADCOGGCOO0O00CEEECYYYYITITIIL
IT1I

ITITI1X
. ITITIIN
IIIIDCDDAAAAAAANAAAAAAAAAAAADDOOOCOQOGOOEEEEYYYYIIT TTITIL]

bt b

HER 8
1111

IITIITTITTIIODDDAAAAAAAAAAAAAAAAAAAACOOCOOOCOCCOEEEEBYYYYITIITIIT
ITIISIIITITIODDDAAAAAAAAAAAAALAAAAAACCOOOOUOOD000DEEEEYYYYIITITITIL
ITITITIITIYTIOOUCAAAAAAAAAAAAAAAANAAAOQOCCUCCUODCEEEEYYYYTITIIILT
ITITITITIITITIOD0ODAAAAAAAAAAAAAAAAAAAAQCOODOCO000OEEEEYYYYITIITIILI
(DIGITS INDICATE # OF INSTRUCTIONS IN UNIT)

888882888888833086386838388388888848838888888838383838848888888888888388



EXECUTION SIMULATOR INSTRUCTICN TRACE OUTPUT PAGE 34

SYSTEM CLOCK TIME=00002176

RING PRIORITY={0,14243)

I=INSTRUCT. FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

O=0PERAND FETCH

(STAGE TIME /7 TGTAL TIME)

-] -

«284
« 266
251

2215

o 2EE
«257
024&

e 200

« 251
<248

+238 -

.be

L2571
.248

«238"

«251

238 .

2225
.257

«2438
+ 238
251

<248

+438
.225
.251
$251

+ 248
e238

312

-0~

NOET
+C53.

.C51
‘CSS

.C53
.051
«C4S
0053

«C51
. 045
«C41
.052

.051
+«C45
«C41
«G51

OC";
«C47
.045

051

.C45
047
«C4b
.C51

ey

<045

Q44
L] c"g

« €45,

.047
.ch
<066

-A=

0248
238
225
51

248
«238
229
2251

248
.238
0225
«257

o248
«233

.225

251
248
238
«229
«251

«438

220

.248

«238

229 .

220
248

«24€8
.238
e 229
«251

-—u-

«148
«143
«154

148
e143
137
«154

«148
<143
«137
«154

<143
«137
o132
«148

o143
.137

<132
148

«l43
«137
132
148

«143

«137
«132
148

«148
143
<137
<154

{AVERAGE)

-R~-

027
+ 055
.082
. 000

. 0217
«055
.C82
000

.C27
055
.082
000

021
«G55
.G82
. 000

<027
«055

.082
.0co

0027
«055
.82

. 027
«C55
.CBZ
« G000
.C0C
.027
+C55
'000

.37

© C.00

C.00
0.C0
C.CQ

Y=EXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECUDE

PROC.

wnr- o

~NOoOWV o

8
9
10
11

.12
13
14
15

16
17
18
19

<0
21
22
23

24
25
26
21

28
29
30
31

EXECUTICN UNIT UTILIZATION.

FLoPT,
}-L.PT‘
FL.PT.
FXOPT‘
FXePT,

(INSTRUCTICN)

FETCH EXEC.

LOAD

STO
FADDG
FADD

LOAD

STO
FADD
FADD

LGAD

STO
FADD
FADD

LCAD

STU
FADD
FAUD

LOAD

STO
FADD
FADG

LCAD
STO

'FADD
FADD

LOAD

STQ
FADD
FADD

FADD

LOUAD
STO

FMPY

ADD|SUB
MULTIPL
DIVIDE
ADD| SuB

. LOAC

STG
FADD
FADD

ST0
FADD
LOAD
LGAD

$T0
FADD
LUGAD

LGAD’

STG
FADD

LOAD .

LOAD

STO
FADD

LOAD

LCAD

STC
FADD

LGAD |
AOAD

STQ
FADD

LOAD.
LOAD

LCAD
- STC
FADD
FADD . <+

Y

MPY|DLV

1 2 3 4 4 5 - 6

0.00000.8:.0&0..6.....0.40000ooaZoonao.0000000008000000060000103

TITITIIIIIIITITIINEIOODDAAAAAAAAAAAAAAAAAAAACCCCODCO000000EEEEYYYY
ITITIITIIIIITIITINIIITIDODDAAAAAAAAAAAAAAAAAAAADCOCCCOOO00DEEEEYYYY
TITITIITIIIIITIIIITIIDDDDAAAAAAAAAAAAAAAANAAAAGCCOCOCOO0000EEEEYYYY
ITIITITITIIITIIIIIIIDDODOAAAAAAAAAAAAAAAAAAAACOODOCOOOOO0OEEEEYYYY

'
EEEEYYYYIIIITIIIIIIITEIIITITODDOAAAAAAAAAAAAAAAAAAAACOOUOCDOO000
EEEEYYYYITIIIILIIIIITIIIIITIODDOAAAAAAAAAAAAAAAAAAAACCOOCOGONOCO
EEEEYYYYIIIITIEITITIIIIITITIDDDDAAAAAAAAAAAARAAAAAAAACCOODCOO0CO0
EEEEYYYYIIIITIIIIIITIIIIIIIIIDODODAAAAAAAAAAAAAAAAAAAADOQODCOQODCOCO

CCOCOOCCEEEEYYYYIIIIIIITITITITIIITITIDDDOAAAAAAAAAAAAAAAAAAAACDOD -
OO0C00CO0EEEEYYYYIITIITIITIIIITITIIIIIDDDDAAAAAAAAAAAAAAAAAAAADDQOD
OUCOOCOCEEEEYYYYITIIIIITITITIIITII LI IDDDDAAAAAAAAAAAAAAAAAAAANCOD
OOOOCCUOGCEEEEYYYYIIIIIITITITIIITIIITIIIIDODDAAAAAAAAAAAAAAAAAAAADCDOD

AAAACCCOOQCCOUO0GEEEEYYYYITIIIITIIITIITITITIIIODDDAAAAAAAAAAAAAAAA
AAAAGOCOOO0UVO000CEEEYYYYIITIIIIIITIITITITIITIDDDDAAAAAAAAAAAAAAAA
AAAAQOGGCOOQCOOOO0CEEEEYYYYLITIITIITIIIITIITIIITIIODODAAAAAAAAAAAAAAAA
AAAAQCOQOOCGIOOCEEEEYYYYIITIIITITIIIITITILITIDDODAAAAAAAAAAAANAAAA

AAAAAAAAAAAAOCCCOCCOOU00EEEEYYYYIIIITIIIIIITIITITIITIDDDODAAAAAAAA
AAAAAAAAAAAADCGOCCOCOCOOECEEYYYYLIIIIIITIITIIITIIIITIIDDDDAAAAAAAA

AALAAAAAAAAASOCCOCOOO00OOEEEEYYYYITITTIITIIIITIIVILITITICDDODAAAAAAAA
AAAAAAAAAAAACCOCCOCOUCOUCEEEEYYYYLIITIIIITIITIIITIITIIIIDDDDAAAAAAAA,

AAAAAAAARAAAAAAAAAAACOCCCCOOCO0CEEEEYYYYITIIIITEITIIITITIIIIIIODOD
AAAAAAAAAAAAAAAAAAAAQUQOOOCOODGOOEEEEYYYYITTIIITITIIITIIIIITIINDNAD
AAAAAAAAAAAAAAAAAAAACCCOCCOCO00CEEEEYYYYIITITITITITIIIITIITIIIODDD

AAAAAAAAAAAAAAAAAAAACGUCOGOCOCCOCEEEEYYYYITITILITITIIIIIIIITITIIO0NDD
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EXECUTION SIMULATOR INSTRUCTION TRACE OUTPUT v . PAGE 35

SYSTEM CLOCK TIME=00002240

RING PRIORITY=(1,243+0)

FETCH R=EXECUTICN UNIT REQUEST REJECTED E=EXECUTION UNIT REQUEST A=ADDRESS GENERATION

YSEXECUTICN UNIT REQUEST ACCEPTED /=DIVISION IN PROGRESS D=INSTRUCTION DECODE

© PROC,

[SV N N o)

- O

EXECUTICN UNIT UTILIZATION.

FL.PT.
FL.PT.
FL.PT.
FRPT
FXePTe

(INSTRUCTICN)

FETCH

FADD
LGAD

STO
FMPY

FADD -
LUAD

STuU
FMPY

FADD

LUAD-
sTC

FMPY

FADD
LOAD

STG
FMPY

FADE
LOAD

STO
FMPY

FADD
LOAD

STC
FMPY

FADC
LOAD

STG
FMPY

FrPY
FADD

" LOAD

FMPY

ACbL}suB
MULTIPL
DIVIDE

ADDJSUB
MPY{DLV

EXEC.

_FADD

LUAD
STO
FMPY

LOAD

STO
FADD
FADLD

LOAD

STO
FADD
FADD

LOAD

STO
FADD
FADD

LOAD

ST0
FADD
FADD

LOAD

'S$70
FADD
FADD

LOAD

sSTQ
FADD
FADD

FADD
LCAD

STC
FMPY
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EXECUTION UNIT UTILIZATION

SYSTEM CLOCK TIME=00006528 RING PRICRITY=(0,41,+2,3)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E-UNIT REQUESTS

ANY COMBINATION OF ABOVE
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EXECUTION UNIT UTILIZATION

SYSTEM CLOCK TIME=00012928 RING PRICRITY=(0,1,42,3)

P = ACTIVE PROCESSORS ‘
U = ACTIVE EXECUTICON UNIT STAGES
R = REJECTED E-UNIT REQUESTS

% = ANY COMBINATION OF ABOVE
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EXECUTION UNIT UTILIZATION \ : - PAGE

SYSTEM CLOCK TIME=00019328 RING PRIORITY=(0,41,243)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E-UNIT REQUESTS

ANY COMBINATION OF ABOVE

# T O
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EXECUTION UNIT UTILIZATION

SYSTEM CLOCK TIME=00025728 RING PRICRITY=(0491+2,3)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E~UNIT REQUESTS

ANY COMBINATION OF ABOVE

#*# X C O
LI ]

PPPPPPPPPPPPPPPPPPPPPPPRPPPPPPRPPPPPPPPPPPPPPPPPPPPPPPPPPPIPPPPPPPPPPPPPPRPPPPPPPPPPPPP PPPPPPPPPPPPP

|
|
]
|
]
|
|
|
!
!
|
|
l
I
!
l
|
1
i
|
| U uu uu ' VIRV
|

|

|

|

!

|

:

!

|

|

|

Uuu u w uw u v
U ;.J.:', U X
uu U ’ u
] u U uu
U u u U u uu ]
U uuu v Uy uy uu
u u- u u .. u
u RR MR RR U u o u u
U RRR R R RR _ ] : ' u
R U A u
ok dork H R KX RRRRRRRRRR RRR¥FXHKEEREXERRRRRRRRRRRARRARRRRRRRRRRRRRR ¥k &tk 4% RRRRRRRRR

eeeeB0eel]00all50021000215003100031500%10024152251000515006100061522071000715.2810448]15..910..915..1]00

PAGE

10



32
30

28

26
24

22

18
16
14

12

10

EXECUTION UNIT UTILIZATION : PAGE 11

SYSTEM CLOCK TIME=OOO32128 RING PRICRITY={(041,2,3)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E-UNIT REQUESTS

ANY COMBINATION OF ABOVE
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EXECUTION UNIT UTILIZATICN

SYSTEM CLOCK TIME=00938528 RING PRIORITY={(0,4142,3)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E-UNIT REQUESTS

ANY COMBINATION OF ABOVE

¥ D C O
W

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPOPPPPPPPPPPPPPPPPPOPPEPPPPPPPPPPPPPPPPPPPPPPPP
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: : R U . :_Zf""' e
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END OF SIMULATION - TIME USED= 0.0536 HOURS, PERFORMANCE = 6215 INSTRUCTIONS/MINUTE ( PLOT MODE )

*%%%% EOF ON SYSIN — END OF RUN #ksx%

PAGE

12



FUEY ASSEMBLED INSTRUCTION INPUT FOR EXECUTION SIMULATOR \ PAGE 11

ACDR1 ADDR2 STMT  SUURCE STATEMENT FOLJAN6S  3/18/68

LCC CBJECT CCLE

¢

ceecce

" 462+INSTRC ~ START O CONTROL SECTION FOR INPUT INSTRUCTIONS
463+%
€CCCCcC cccaocoo 464+1BEG oc A{Q) FGR LENGTH OF INSTRUCTIONS
466 %
467 %
468 *
469 % ,
470 PRINT ON,NOGEN SUPRESS INSTRUCTION MACRO EXPANSIONS
471 FORK -DEX
480 DEX FORK - DEX2
489 CEX2 FORK GEX3
498 DEX3 FORK DEX4
507 DEX4 FORK TASKA
516 TASKA LDX  X2,C10
526 TK2 FADD Al,Pl,Al INST4710
537 FSUB Al,P1l,Al INST4720
548 FMPY Al,Pl,Al INST4730
559 FDIV Al,Pl,Al INST4740
570 ADDD AlyPlsAl v INST4750
- 581 SUB  Al,Pl,Al INST4760
592 MPY  Al,Pl,Al INST4T70
603 DIV AlysPl,yAl INST4780
ola SFX CleX2eX2 INST4790
625 TXH  TK24X2,C0 INST4800
636 TEND TASKA INST4810
645 * INST4820
646 TERM CLEANUP INST4830
683 #% INST4840
684 ¥ T INST%850
685 * EQUATED INSTRUCTION GP-CODES INST4860
686 * : "INST4870
687 * INST4880
688 * QP-GODES FOR ARITHMETIC TYPE INST-HAVING REGULAR SCURCE-SOURCE-TARG- INST4890
689 * ET OPERANDS k S INST4500
690 % . e INST4910
ccoecl 691 FADCOD  EQU._ 1 -~ ’ INST4920
£@0002 692 FSBCOD  EQU .2 INST4930
ccoLos 693 FMPCUD  EQU 3. o INST4640
© CECCC4 0S4 FLVCLD  EQU 4 R INST4950
cecees 695 ACDCOD  EQU 5 >~ INST4960
T CCcege 696 SUBCGL . EQU. 6 N INST4970
ofoleTolop) 697 MPYCOD EQU A INST4980
¢eucoe 698 DIVCUD  EQU 8 . INST4990
CLocCos 699 ANLCUD  EQU .9 . INST5000
ceeeca 700 IGRCOD = EQU -~ 10 N INST5010
gceooce 701 ECRCOD  EQU 11 INST5020
ceecec 702 SHRCUD  EQU 12 INST5030
€eoCeoe 703 SHLCUD ~ EQU 13 INST5040
704 * INST5050
705 % GAP LEFT HERE FCR MORE ARITHMETIC QP-CODES INST5060



PRINTCUT OF ASSEMBLED INPUT INSTRUCTIONS

INSTRUCTION NUMBER 1 FORK 4412
INSTRUCTION NUMBER 2 FORK 4413

CINSTRUCTION NUMBER - 3 FORK _‘9yI4

INSTRUCTION NUMBER 4 FORK 4,15
INSTRUCTION NUMEER 5 FORK 5416
 INSTRUCTION NUMBER 6 LDX  Cl0ysX2

INSTRUCTICN NUMBER 7 = FADD  AlyPl,Al
INSTKUCTION NUMBEK 8  FSUB  AL,P1,AL.
INSTRUCTICN NUMBER =~ 9 EMPY  Al,Pl,Al
INSTRUCTION NUMBER 10  FDIV - Al,P1,Al
INSTRUCTION NUMBER 11  ADDD  AL,P1,Al
INSTRUCTION NUMBER 12 SUB  AL,Pl,Al
INSTRUCTIGN NUMBER 13 MPY  Al1,P1,Al

INSTRUCTION NUMBER 14 Blv Al,Pl,Al
INSTRUCTICN NUMBER 15 SFX CleX24X2
INSTRUCTION AUMBER 16 . TXH X2+1C0,17

INSTRUCTICON NUMBER 17 TEND 1916



LISTING OF PARAMETER CARDS AS READ

TRACE "LINES=0 COMMENT
PROCESSCR NUMBER=32
CHANGE RESOURCE=ADGEN, MASK=10»% ACTSF*RELEASE

CHANGE RESQURCE=F{ DIV, - NUMBER=1, TYPE=COMMON, ACTSE=EVENT,X
ACTDT=0, ACTSF=EXFLD )

CHANGE RESQURCE=PRGC, PRIDT=448

CHANGE = FCTSTEP=XFCRK, ENTRY=3, FDT=40  CHANGING DELTA-TIME FIELD

CHANGE FCTSTEP=PRIORITY,  ENTRY=2, FSE=EVENT, FADDR=PRIDRITY
START STINST=1, STPROC=31, : . X
ILIMIT=20000
“PLor pAGES=1000 - SHCRT RUN FOR OVERLAY TEST .

ENDPARM MAIN KEYWORDS NEED NOT ALL START IN COL 4

END OF PARAMETERS. 12 CARDS READ.



- EXECUTION UNITS

FIXED POINT

ADD/SUB

MPY/DIV

FLOATING POINT

ADD/SUB
MPY

Dlv

 TIME = 23,4734C, DATE = 04/01/68
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EXECUTIbN UNIT UTILIZATICN A ‘ : PAGE

SYSTEM CLOCK TIME=000036528 RING PRIORITY={0,1,42,3)
P = ACTIVE PROCESSORS
U = ACTIVE EXECUTION UNIT STAGES
R = REJECTED E-UNIT REQUESTS
# = ANY COMBINATION OF . ABOVE
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EXECUTION UNIT UTILIZATION

SYSTEM CLOCK TIME=00012928 RING PRIORITY=(0y19243)

ACTIVE PROCESSORS

ACTIVE EXECUTION UNIT STAGES
REJECTED E—UNIT REQUESTS

ANY COMBINATION OF ABOVE

#0C T

wodoan

PPPPPPPPPPPPPPPPPPPPPPPPPPPPP¥&PPPPPPPPPPPPPP*:PPPPPPPPPPPP PP *£pPP
uuu U u u.u Uu uep

Uksnpp
UUx%PP
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