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APPENDIX A.  PERFORMANCE RESULTS FOR ALL PROCESSOR
CONFIGURATIONS

For the interested reader, this appendix presents the complete set of control-block-

level performance distributions for the four processor configurations analyzed in

Chapter 4.  For the reader’s convenience, the overall benchmark performance distributions

for the four processor configurations are presented again at the end of this appendix.
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Figure A.1: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the one-issue

processor configuration.



207

(a)

0 0 0 0 0 0 0 0 0 0 1

178

69 73

15 11
1 0 0 0

4027
1189 477

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(b)

0 0 0 0 0 0 0 0 0 0 0

155

46
32

5 8 0 0 0 0

4484
870 441

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(c)

0 0 0 0 0 0 0 0 0 0 0

218

118

66
53 61

12 5 1 0 0 0

5507

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

%
  

50
-4

6%

45
-4

1%

40
-3

6%

35
-3

1%

30
-2

6%

25
-2

1%

20
-1

6%

15
-1

1%

10
-6

%

 5
-1

%

0%

 1
-5

%

 6
-1

0%

11
-1

5%

16
-2

0%

21
-2

5%

26
-3

0%

31
-3

5%

36
-4

0%

41
-4

5%

46
-5

0%

51
+

%
  

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

                  Percent Degradation                    m� ~�o                   Percent Improvement

Figure A.2: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

one-issue processor configuration.
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Figure A.3: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the one-issue

processor configuration.
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Figure A.4: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the one-issue processor configuration.
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Figure A.5: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the one-issue

processor configuration.
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Figure A.6: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

one-issue processor configuration.
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Figure A.7: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the one-issue

processor configuration.
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Figure A.8: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

one-issue processor configuration.
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Figure A.9: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the one-issue

processor configuration.
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Figure A.10: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the one-issue processor configuration.
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Figure A.11: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the one-issue

processor configuration.
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Figure A.12: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

one-issue processor configuration.
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Figure A.13: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the two-issue

processor configuration.
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Figure A.14: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

two-issue processor configuration.
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Figure A.15: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the two-issue

processor configuration.
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Figure A.16: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the two-issue processor configuration.
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Figure A.17: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the two-issue

processor configuration.
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Figure A.18: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

two-issue processor configuration.
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Figure A.19: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the two-issue

processor configuration.
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Figure A.20: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

two-issue processor configuration.
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Figure A.21: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the two-issue

processor configuration.
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Figure A.22: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the two-issue processor configuration.
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Figure A.23: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the two-issue

processor configuration.
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Figure A.24: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

two-issue processor configuration.
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Figure A.25: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the four-issue

processor configuration.
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Figure A.26: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

four-issue processor configuration.
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Figure A.27: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the four-issue

processor configuration.
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Figure A.28: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the four-issue processor configuration.
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Figure A.29: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the four-issue

processor configuration.
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Figure A.30: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

four-issue processor configuration.
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Figure A.31: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the four-issue

processor configuration.
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Figure A.32: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

four-issue processor configuration.
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Figure A.33: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the four-issue

processor configuration.
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Figure A.34: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the four-issue processor configuration.
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Figure A.35: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the four-issue

processor configuration.
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Figure A.36: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

four-issue processor configuration.
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Figure A.37: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the eight-issue

processor configuration.
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Figure A.38: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

eight-issue processor configuration.
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Figure A.39: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the eight-issue

processor configuration.
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Figure A.40: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the eight-issue processor configuration.



246

(a)

0 1 0 0 6 1 0 5 2
14 21

325

182

108

66

27 36
22 23

1 3

7472
365

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(b)

0 0 0 1 4 0 0 7 12 17
31

303

180

100 109

81

37
27

39

5694
780 787 471

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(c)

0 0 0 1 4 0 0 4 5
15

26

290

176

94
107

81

38
27

41

5949
695 692 435

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(d)

0 0 0 0 0 0 0 0 0 0 0

194

115
125

88

40
30

45

5378
882 861 543 379

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

51
+

50
-4

6

45
-4

1

40
-3

6

35
-3

1

30
-2

6

25
-2

1

20
-1

6

15
-1

1

10
-6

 5
-1 0

 1
-5

 6
-1

0

11
-1

5

16
-2

0

21
-2

5

26
-3

0

31
-3

5

36
-4

0

41
-4

5

46
-5

0

51
+

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

                  Percent Degradation                    m� ~�o                   Percent Improvement

Figure A.41: Percent change for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the eight-issue

processor configuration.
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Figure A.42: Percent benefit of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

eight-issue processor configuration.
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Figure A.43: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of renaming with copy for the eight-issue

processor configuration.
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Figure A.44: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of renaming with copy for the

eight-issue processor configuration.



250

(a)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01

34

8 4 3 1 4 2 1 1 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0

3946

447

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

26+ 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26+ 

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(b)

0 0 0 0 0 0 0 0 0 0 0 01 0 0 2 2 0 0 0 0 0 1 0 2

36

89

24
13 6 2 4 3 1 4 1 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0

3435

826

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

26+ 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26+ 

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(c)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 01 2 0 2

29

89

24
13 6 2 4 3 1 4 1 0 0 0 2 1 0 0 0 0 0 0 0 0 0 0

3443

828

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

26+ 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26+ 

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

(d)

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

91

24
13 6 2 4 3 1 3 1 0 0 0 3 1 0 0 0 0 0 0 0 0 0 0

3465

838

0
25
50
75

100
125
150
175
200
225
250
275
300
325
350
375
400

26+ 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26+ 

N
um

be
r 

of
 C

on
tr

ol
 B

lo
ck

s

                      Cycles Degradation                   m� ~�o                 Cycles Improvement

Figure A.45: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of expression reformulation for the eight-issue

processor configuration.
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Figure A.46: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of expression reformulation for

the eight-issue processor configuration.
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Figure A.47: Change in cycles for (a) heuristic-based, (b) dependence-based, (c) estimate-
based, and (d) schedule-based application of both transformations for the eight-issue

processor configuration.
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Figure A.48: Benefit in cycles of schedule-based application over (a) heuristic-based,
(b) dependence-based, and (c) estimate-based application of both transformations for the

eight-issue processor configuration.
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Figure A.49: Speedup due to the application of (a) renaming with copy, (b) expression
reformulation, and (c) both transformations for the one-issue processor configuration.
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Figure A.50: Speedup due to the application of (a) renaming with copy, (b) expression
reformulation, and (c) both transformations for the two-issue processor configuration.
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Figure A.51: Speedup due to the application of (a) renaming with copy, (b) expression
reformulation, and (c) both transformations for the four-issue processor configuration.
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Figure A.52: Speedup due to the application of (a) renaming with copy, (b) expression
reformulation, and (c) both transformations for the eight-issue processor configuration.


