254.gap
Datasets profile vs. Reference Dataset

The following are the profiles for the 254.gap benchmark. For more details about our profile
development and dataset reduction methodology, refer to the paper by AJ KleinOsowski and
David J. Lilja, "MinneSPEC: A New SPEC Benchmark Workload for Simulation—Based
Computer Architecture Research”, Computer Architecture Letters, VVolume 1, June 2002. This
paper is available in electronic form at http://www.arctic.umn.edu/~lilja/minnespec/index.html
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Function level execution profile at optimization level OO0

The following table contains function execution profiles and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets
as compared to the full SPEC reference datasets. This data was gathered with the hiprof
profiling utility. *90% Conf = Critical value of the chi-squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall execution time spent in the stated function (in the Function column). Numbers

in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi are the terms of the chi-

squared statistic for the stated function (in the function column).

Function
EvVar

Prodint
_OtsDivide64Unsig
ned

NewBag
CollectGarb
Sumint
EVEImList
Sum

Diff

LtPP
EvAssList
Prod
ExitKernel
EvFor
FunBlistList
Resize
NrHandles
EnterKernel
Sylsintr
Evif
EvVarAss
EvFunccall
Quolnt
Gcedint
QuolP
PowPP
DiffVecFFEV ecFFE
EvRecEIm
EvWhile
DiffInt
ChangeEnv
AgWordAgExp
EqFFE
SetList
ProdFFEV ecFFE
EqPP

Lt

PowInt
EvAnd

Ne

_OtsDivides4
ProdVecFFEMatFF
E

LtList

254.gap

Ref

12.00
11.90

9.00
8.50
7.70
5.60
5.50
4.50
3.80
3.30
3.10
240
2.30
1.90
1.30
1.10
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1.00
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0.40
0.40
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0.30
0.30
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0.20

0.20
0.20
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12.50
1.10

6.30
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6.00
0.40
5.70
1.50
1.20
1.90
1.50
0.80
2.50
2.10
0.60
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0.40
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0.50
3.40
1.60
3.60
0.30
0.20
4.10
0.40
2.60
2.30
1.00
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2.50
0.00
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2.10
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0.50
0.10
1.00
1.70
0.40
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4.83
0.01
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0.83
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0.02
0.38
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0.01
0.06
1041
1.16
15.00
0.15
0.27
25.92
0.02
12.10
9.03
0.90
0.23
11.03
0.30
213
0.00
10.80
0.00
0.13
0.13
3.20
11.25
0.20

0.80
0.05

Test

12.30
0.40

4.80
6.70
6.60
0.00
4.20
1.20
1.30
0.00
1.80
0.20
2.70
1.40
0.00
0.70
0.90
0.70
0.50
4.50
1.80
5.20
0.40
0.10
0.20
0.00
0.20
1.50
0.50
0.00
3.30
0.00
0.30
0.10
0.30
0.00
0.30
0.00
1.30
0.90
0.40

0.20
0.30

Test
Chi
0.01
1111

1.96
0.38
0.16
5.60
0.31
242
1.64
3.30
0.55
2.02
0.07
0.13
1.30
0.15
0.04
0.09
0.06
20.63
1.73
35.27
0.07
0.42
0.18
0.50
0.10
3.03
0.03
0.40
21.03
0.30
0.00
0.13
0.00
0.30
0.00
0.30
6.05
245
0.20

0.00
0.05

LgRed

8.40
0.20

5.00
6.60
6.00
0.00
3.80
0.50
0.20
0.10
0.80
0.40
2.70
1.70
0.00
0.60
0.90
0.80
0.30
2.80
1.10
3.00
0.20
0.00
0.60
0.10
0.50
2.70
1.30
0.00
240
0.00
0.40
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0.30
0.10
0.60
0.20
0.60
1.10
0.20

0.20
0.40
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0.42
0.38
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0.53
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341
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171
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0.07
0.02
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0.04
0.23
6.30
0.23
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0.27
0.60
0.02
0.32
0.03
13.23
2.03
0.40
10.00
0.30
0.03
0.13
0.00
0.13
0.30
0.03
0.80
4.05
0.00

0.00
0.20

MdRed

3.50
0.00

4.00
6.40

0.00
0.70
0.10
0.00
0.60
0.20
0.10
1.20
0.60
0.20
0.80
0.40
0.30
0.30
2.10
0.70
2.50
0.00
0.00
0.20
0.00

2.90
0.60

1.10

0.10

0.10
0.10
0.00
0.50
0.20
0.20
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0.52
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4.19
4.30
3.80
221
271
2.20
0.53
0.89
0.93
0.08
0.45
0.49
0.23
2.80
0.00
6.02
0.60
0.60
0.18
0.50
0.40
15.63
0.10
0.40
1.23
0.30
0.30
0.13
0.30
0.13
0.13
0.30
0.45
0.00
0.00

0.20
0.20
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0.50
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0.50
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0.50
0.50
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0.00
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0.00
0.00
0.00
0.00
0.30
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5.14
3.56
7.70
4.64
3.06
3.56
0.95
3.30
1.29
1.50
0.35
0.34
1.30
0.33
0.33
0.25
0.06
2.06
0.01
7.35
0.60
0.02
0.50
0.50
0.40
0.40
0.03
0.40
16.90
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.05

0.20
0.20
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90% Confidence level (71 entries) = 85.527
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0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

98.80
Ref

0.10
0.20
0.10
0.20
1.00
0.30
0.40
0.10
0.70
0.70
0.20
0.40
0.10
0.20
0.20
0.10
0.10
0.30
0.00
0.20
0.40
0.10
0.10
0.40

0.20

0.10

91.30
Train

0.00
0.10
0.00
0.10
8.10
0.40
0.90
0.00
3.60
3.60
0.10
0.90
0.00
0.10
0.10
0.00
0.00
0.40
0.10
0.10
0.90
0.00
0.00
0.90
0.10
0.10
0.10
0.00

159.25
Train
Chi

0.00
0.10
0.00
0.10
0.30
0.00
0.30
0.00
1.00
1.30
0.10
0.20
0.00
0.10
0.00
0.00
0.10
0.20
0.00
0.10
0.70
0.10
0.00
0.70

0.30

0.00

73.90
Test

0.10
0.00
0.10
0.00
0.40
0.10
0.40
0.10
8.10
14.40
0.00
0.10
0.10
0.00
0.10
0.10
0.00
0.10
0.10
0.00
3.60
0.00
0.10
3.60
0.10
0.10
0.40
0.10

156.73
Test
Chi

0.00
0.10
0.10
0.10
0.30
0.20
0.20
0.10
0.90
0.60
0.30
0.60
0.00
0.00
0.10
0.30
0.10
0.40

0.30
0.10
0.20
0.00
0.40

0.10
0.10

63.50
LgRed

0.10
0.00
0.00
0.00
0.40
0.10
0.10
0.00
6.40
2.50
0.40
2.50
0.10
0.10
0.00
0.40
0.00
0.90
0.10
0.40
0.00
0.10
0.10
0.90
0.10
0.10
0.00
0.00

101.45
LgRed
Chi

0.00
0.00
0.00

0.20
0.10
0.00
0.60
0.20
0.10
0.50
0.00

0.60
0.00
0.20

0.20
0.10

0.00

0.30

0.20

0.00

34.00
MdRed

0.10
0.10
0.10
0.10
0.10
0.10
0.00
0.10
2.50
0.10
0.00
1.60
0.10
0.10
0.10
2.50
0.10
0.10
0.10
0.10
0.00
0.10
0.10
0.40
0.10
0.10
0.10
0.10

97.52
MdRed
Chi

0.00

0.00

0.00

0.80
0.80

0.00

0.00

0.50

0.00

0.00

0.30

0.50

0.50

33.60
SmRed

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
4.90
4.90
0.10
0.10
0.10
0.10
0.10
1.60
0.10
0.10
0.10
0.10
0.40
0.10
0.10
1.60
0.10
0.10
1.60
0.10

102.45
SmRed
Chi



Function level execution profile at optimization level O1

The following table contains function execution profiles and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets
as compared to the full SPEC reference datasets. This data was gathered with the hiprof
profiling utility. *90% Conf = Critical value of the chi-squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall execution time spent in the stated function (in the Function column). Numbers

in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi are the terms of the chi-

squared statistic for the stated function (in the function column).
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Prod
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EnterKernel
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DiffInt
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PowPP
EvRecEIm
ProdFFEV ecFFE
AgWordAgExp
ChangeEnv
SetList

EqPP

Lt
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_OtsDivide64
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FunlsSubsetBlist
QuoRat
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Ref

15.40
13.10
9.90
9.00
6.10
5.50
4.10
4.00
3.50
3.50
2.80
2.60
1.90
1.70
1.20
1.00
0.90
0.90
0.80
0.60
0.60
0.50
0.50
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Train

1.20
10.40
10.40

8.10

0.40

4.90

1.60

1.40

1.70

2.10

0.80

2.60

2.00

1.00

0.50

0.40

1.30

0.80

4.70

1.70

0.40

0.20

240

3.20

2.70

0.10

1.80

1.30

0.20

2.80

2.30

0.00

1.90

0.30

0.30

0.50

0.90

1.10

0.30

0.40

0.30

0.20

0.10

0.10

Train
Chi
13.09
0.56
0.03
0.09
5.33
0.07
152
1.69
0.93
0.56
143
0.00
0.01
0.29
041
0.36
0.18
0.01
19.01
2.02
0.07
0.18
7.22
19.60
13.23
0.23
4,90
2.03
0.10
14.40
13.33
0.30
8.53
0.00
0.00
0.13
1.20
4,05
0.05
0.20
0.05
0.00
0.05
0.05

Test

0.20
10.70
8.90
7.10
0.00
3.50
1.10
0.80
1.40
0.10
0.60
3.30
2.00
0.90
1.00
0.10
0.90
0.50
6.00
1.90
0.10
0.20
3.30
0.10
0.10
0.00
0.70
0.40
0.00
2.10
0.20
0.10
2.50
0.00
0.10
0.40
0.60
1.00
0.10
0.10
0.10
0.00
0.10
0.20

Test
Chi
15.00
0.44
0.10
0.40
6.10
0.73
2.20
2.56
1.26
3.30
1.73
0.19
0.01
0.38
0.03
0.81
0.00
0.18
33.80
2.82
0.42
0.18
15.68
0.23
0.23
0.40
0.23
0.00
0.40
7.23
0.03
0.13
16.13
0.30
0.13
0.03
0.30
3.20
0.05
0.05
0.05
0.20
0.05
0.00

LgRed

0.10
8.50
6.00
6.30
0.00
2.80
0.30
0.30
0.90
0.20
0.30
240
1.00
0.50
1.10
0.00
0.60
1.00
4.70
1.70
0.10
0.10
2.10
0.10
0.20
0.00
1.30
0.30
0.00
2.20
0.40
0.00
2.20
0.10
0.20
0.60
0.90
0.30
0.10
0.30
0.40
0.00
0.00
0.20

LgRed
Chi
15.20
1.62
1.54
0.81
6.10
1.33
3.52
342
1.93
311
2.23
0.02
0.43
0.85
0.01
1.00
0.10
0.01
19.01
2.02
0.42
0.32
512
0.23
0.10
0.40
2.03
0.03
0.40
8.10
0.03
0.30
12.03
0.13
0.03
0.30
1.20
0.05
0.05
0.05
0.20
0.20
0.20
0.00

MdRed MdRed
Chi

0.10 15.20
13.10

3.80 3.76
7.60 0.22
0.30 551
0.50 4.55
0.10 3.90
0.00 4.00
0.20 311
0.40 2.75
0.10 2.60
1.00 0.98
0.40 1.18
0.90 0.38
0.30 0.68
0.00 1.00
0.20 0.54
0.10 0.71
240 3.20
0.40 0.07
0.00 0.60
0.00 0.50
0.80 0.18
0.00 0.40
0.40

0.40

0.10 0.23
0.40

0.00 0.40
1.40 2.50
0.30

0.30

1.50 4.80
0.00 0.30
0.40 0.03
0.10 0.13
0.20 0.03
0.40 0.20
0.20

0.20

0.00 0.20
0.00 0.20
0.10 0.05
0.40 0.20

SmRed

0.70

2.10
3.20
0.70
1.10
1.10
0.00
0.00

0.00
1.10
1.10
0.00
0.00

0.70
0.40
2.80
0.70
0.00
0.00
1.40

0.00
0.00

0.70

0.00
0.40
0.00
0.40

0.00
0.40

SmRed
Chi
14.03
13.10
6.15
3.74
4.78
3.52
2.20
4.00
3.50
3.50
2.80
0.87
0.34
1.70
1.20
1.00
0.04
0.28
5.00
0.02
0.60
0.50
1.62
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.30
0.30
0.53
0.30
0.30
0.30
0.03
0.20
0.20
0.20
0.20
0.20
0.20
0.20



ProdV ecFFEMatFF

E 0.10 0.50 1.60 0.10 0.00 0.00 0.10 0.10 0.10
Eq 0.10 0.90 6.40 1.50 19.60 0.80 4.90 0.40 0.90 110 10.00
Quo 0.10 0.20 0.10 0.10 0.00 0.10 0.00 0.00 0.10 0.40 0.90
ElmfPlist 0.10 0.50 1.60 0.20 0.10 0.30 0.40 0.00 0.10 0.00 0.10
PowlInt 0.10 0.10 0.00 0.00 0.10 0.10 0.00 0.00 0.10 0.00 0.10
ProdPP 0.10 0.20 0.10 0.10 0.00 0.30 0.40 0.10 0.00 0.10
Ltint 0.10 0.30 0.40 0.10 0.00 0.00 0.10 0.20 0.10 0.00 0.10
Pow 0.10 0.40 0.90 0.20 0.10 0.30 0.40 0.10 0.00 0.00 0.10
EImIVecFFE 0.10 0.20 0.10 0.10 0.00 0.20 0.10 0.10 0.10
FunAppend 0.10 0.50 1.60 0.90 6.40 0.00 0.10 0.10 0.00 1.10 10.00
ProdRat 0.10 0.00 0.10 0.00 0.10 0.10 0.10 0.00 0.10
ElmrVecFFE 0.10 0.20 0.10 0.10 0.00 0.20 0.10 0.10 0.10
LtFFE 0.10 0.20 0.10 0.10 0.00 0.10 0.00 0.10 0.10
OnTuplesPerm 0.10 0.10 0.00 0.00 0.10 0.00 0.10 0.00 0.10 0.10
EvReturn 0.10 0.60 2.50 0.70 3.60 0.60 2.50 0.60 2.50 0.00 0.10
ElmVecFFE 0.10 0.80 4.90 0.00 0.10 0.10 0.00 0.10 0.10
LenPlist 0.10 0.30 0.40 0.30 0.40 0.10 0.00 0.10 0.00 0.00 0.10
LenSet 0.10 0.10 0.00 0.00 0.10 0.00 0.10 0.10 0.00 0.10
IsBlist 0.10 0.10 0.00 0.00 0.10 0.00 0.10 0.00 0.10 0.10
EvStatseq 0.10 0.50 1.60 0.60 2.50 0.70 3.60 0.00 0.10 1.10 10.00
Evin 0.10 0.30 0.40 0.20 0.10 0.20 0.10 0.00 0.10 0.10
FunLength 0.10 0.30 0.40 0.40 0.90 0.40 0.90 0.40 0.90 0.00 0.10
AgSingle 0.10 0.10 0.00 0.00 0.10 0.20 0.10 0.10 0.10
FunShallowCopy 0.10 0.40 0.90 0.60 2.50 0.00 0.10 0.20 0.10 110 10.00
1sXTypeV ecFFE 0.10 0.30 0.40 0.10 0.00 0.20 0.10 0.00 0.10 0.00 0.10
EvNot 0.10 0.20 0.10 0.30 0.40 0.40 0.90 0.40 0.90 0.00 0.10
IsXTypeMatFFE 0.10 0.20 0.10 0.10 0.00 0.20 0.10 0.00 0.10 0.00 0.10
Sum 99.10 90.30 162.26 70.30 154.97 56.30 111.56 26.90 87.60 2380 123.84
Ref Train Train Test Test LgRed LgRed MdRed MdRed SmRed SmRed

Chi Chi Chi Chi Chi

90% Confidence level (71 entries) = 85.527
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Function level execution profile at optimization level O2

The following table contains function execution profiles and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets
as compared to the full SPEC reference datasets. This data was gathered with the hiprof
profiling utility. *90% Conf = Critical value of the chi-squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall execution time spent in the stated function (in the Function column). Numbers

in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi are the terms of the chi-

squared statistic for the stated function (in the function column).

Function
CollectGarb
EvVar
Prodint
NewBag
Sumint
EVEImList
LtPP

Sum

Diff
EvAssList
ExitKernel
Prod

EvFor
Resize
FunBlistList
NrHandles
Sylsintr
EnterKernel
EvFunccall
EvVarAss
Quolnt
Evif

Gcedint

DiffVecFFEV ecFFE

EvRecEIm
EvWhile

EqFFE

SetList
ChangeEnv
AgWordAgExp
EvAnd

QuolP

Lt

DiffInt

EqPP

PowPP

Ne

LtList
_OtsDivide64
FunlsSubsetBlist
LtPlist
ProdFFEV ecFFE
Eq

ElmfPlist
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Ref

14.40
13.60
11.80
9.30
5.50
5.20
4.20
3.90
3.40
2.80
240
240
2.10
1.70
1.10
1.00
0.80
0.80
0.80
0.70
0.60
0.60
0.50
0.50
0.40
0.40
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Train

10.50
14.30
1.20
7.30
0.50
5.60
2.00
1.30
1.00
1.30
2.70
0.70
2.30
0.80
0.40
0.50
0.80
1.00
3.90
1.80
0.30
2.80
0.20
2.70
2.50
1.10
1.30
0.20
2.10
0.00
1.20
2.00
0.70
0.10
0.30
0.30
1.60
0.50
0.30
0.20
0.20
1.30
0.90
0.60

Train
Chi
1.06
0.04
9.52
043
455
0.03
1.15
1.73
1.69
0.80
0.04
1.20
0.02
0.48
0.45
0.25
0.00
0.05
12.01
173
0.15
8.07
0.18
9.68
11.03
1.23
2.03
0.03
10.80
0.30
270
9.63
0.53
0.13
0.00
0.00
9.80
0.45
0.05
0.00
0.00
6.05
2.45
0.80

Test

9.80
12.00
0.30
7.00
0.00
3.60
0.00
0.60
0.60
0.90
2.70
0.40
2.10
0.90
0.00
1.00
0.60
1.00
5.10
1.80
0.20
3.00
0.20
0.20
1.60
1.00
0.50
0.10
2.60
0.00
1.20
0.10
0.20
0.00
0.00
0.10
0.80
0.20
0.20
0.00
0.10
0.10
1.70
0.20

Test
Chi
147
0.19
11.21
0.57
5.50
0.49
4.20
2.79
231
129
0.04
1.67
0.00
0.38
1.10
0.00
0.05
0.05
2311
1.73
0.27
9.60
0.18
0.18
3.60
0.90
0.03
0.13
17.63
0.30
2.70
0.13
0.03
0.30
0.30
0.13
1.80
0.00
0.00
0.20
0.05
0.05
11.25
0.00

LgRed

9.10
7.90
0.20
5.60
0.00
3.20
0.40
0.60
0.40
0.70
240
0.20
1.40
1.00
0.00
0.70
0.40
0.90
3.40
2.10
0.20
1.50
0.10
0.20
2.60
1.40
0.40
0.00
2.00
0.00
0.70
0.20
0.90
0.00
0.30
0.10
1.10
0.30
0.20
0.00
0.30
0.10
0.30
0.20

LgRed
Chi
1.95
2.39
11.40
147
5.50
0.77
344
2.79
2.65
1.58
0.00
2.02
0.23
0.29
1.10
0.09
0.20
0.01
8.45
2.80
0.27
1.35
0.32
0.18
12.10
2.50
0.00
0.30
9.63
0.30
0.53
0.03
1.20
0.30
0.00
0.13
4.05
0.05
0.00
0.20
0.05
0.05
0.05
0.00

MdRed MdRed
Chi

14.40

3.10 8.11
0.10 11.60
6.50 0.84
0.00 5.50
1.20 3.08
0.20 381
0.00 3.90
0.00 3.40
0.00 2.80
240 0.00
0.00 240
0.20 1.72
1.10 0.21
0.00 1.10
0.60 0.16
0.20 0.45
0.40 0.20
2.00 1.80
0.50 0.06
0.00 0.60
1.50 1.35
0.00 0.50
0.50

1.70 4.23
0.30 0.03
0.40

0.00 0.30
1.80 7.50
0.30

0.30 0.00
0.10 0.13
0.20 0.03
0.30

0.20 0.03
0.00 0.30
0.20 0.00
0.20

0.20

0.00 0.20
0.00 0.20
0.20

0.30 0.05
0.00 0.20

SmRed SmRed
Chi

14.40

5.00 544
040 1101
1.50 6.54
0.00 5.50
1.10 3.23
4.20

1.90 1.03
0.40 2.65
1.10 1.03
1.10 0.70
0.00 240
0.00 2.10
0.40 0.99
1.10

0.00 1.00
0.00 0.80
0.40 0.20
1.90 151
0.40 0.13
0.40 0.07
340 13.07
0.00 0.50
0.50

0.40

0.00 0.40
0.40

0.30

1.10 213
0.30

0.40 0.03
0.30

0.40 0.03
0.00 0.30
0.30

0.30

0.00 0.20
0.20

0.20

0.20

0.20

0.20

0.40 0.20
0.00 0.20



_OtsDivRem32
Quo

LtFFE

PowInt
ElmrVecFFE
ElmIVecFFE

ProdV ecFFEMatFF

E

Ltint
FunAppend
Pow

EvStatseq
ElmVecFFE
LenSet
OnTuplesPerm
QuoRat
EvReturn
IsBlist
LenPlist
ProdRat
AgSingle
ProdPP

Evin

Eqint

EvNot
1sXTypeMatFFE
1sXTypeV ecFFE
FunLength
MakeL ist
AgTriple
_OtsZero

Sum

90% Confidence level (74 entries) = 88.850

254.gap

0.10
0.10
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

98.60
Ref

0.20
0.10
0.30
0.10
0.30
0.20

0.40
0.30
0.60
0.30
0.60
0.90
0.20
0.10
0.10
0.60
0.10
0.40
0.00
0.10
0.10
0.20
0.10
0.30
0.20
0.30
0.20
0.20

0.90

91.70
Train

0.10
0.00
0.40
0.00
0.40
0.10

0.90
0.40
2.50
0.40
2.50
6.40
0.10
0.00
0.00
2.50
0.00
0.90
0.10
0.00
0.00
0.10
0.00
0.40
0.10
0.40
0.10
0.10
0.10
6.40

138.71
Train
Chi

0.30
0.20
0.10
0.10
0.20
0.10

0.10
0.10
0.90
0.40
0.90
0.30
0.10
0.00
0.10
0.60
0.00
0.50
0.00
0.10
0.10
0.00
0.00
0.10
0.00
0.00
0.30
0.20

2.80

73.30
Test

0.40
0.10
0.00
0.00
0.10
0.00

0.00
0.00
6.40
0.90
6.40
0.40
0.00
0.10
0.00
2.50
0.10
1.60
0.10
0.00
0.00
0.10
0.10
0.00
0.10
0.10
0.40
0.10
0.10
72.90

200.90
Test
Chi

0.90
0.20
0.40
0.10
0.10
0.10

0.20
0.10
0.10
0.60
0.50
0.30
0.10
0.00
0.00
0.50
0.00
0.40

0.00
0.30
0.20
0.00
0.40
0.20
0.30
0.10
0.20

5.30

65.30
LgRed

6.40
0.10
0.90
0.00
0.00
0.00

0.10
0.00
0.00
2.50
1.60
0.40
0.00
0.10
0.10
1.60
0.10
0.90
0.10
0.10
0.40
0.10
0.10
0.90
0.10
0.40
0.00
0.10
0.10
270.40

370.33
LgRed
Chi

0.40
0.10

0.00

0.10
0.00
0.70
0.20

0.10
0.00
0.00
0.30
0.00
0.20

0.10
0.10
0.00
0.50
0.00
0.00
0.60
0.10

11.70

40.30
MdRed

0.90
0.00
0.10
0.10
0.10
0.10

0.10
0.00
0.10
3.60
0.10
0.10
0.00
0.10
0.10
0.40
0.10
0.10
0.10
0.10
0.00
0.00
0.10
1.60
0.10
0.10
2.50
0.00
0.10
1345.60

1439.68
MdRed
Chi

0.10

0.00 0.10
0.10

0.00 0.10
0.10

0.10

0.10

0.00 0.10
0.80 4.90
0.00 0.10
0.00 0.10
0.10

0.10

0.10

0.00 0.10
0.40 0.90
0.10

0.40 0.90
0.00 0.10
0.10

0.10

0.10

0.10

0.00 0.10
0.00 0.10
0.00 0.10
0.00 0.10
0.00 0.10
0.10

36.30 13104.40
59.60 13200.60
SmRed SmRed
Chi



Function level execution profile at optimization level O3

The following table contains function execution profiles and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets
as compared to the full SPEC reference datasets. This data was gathered with the hiprof
profiling utility. *90% Conf = Critical value of the chi-squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall execution time spent in the stated function (in the Function column). Numbers

in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi are the terms of the chi-

squared statistic for the stated function (in the function column).

Function
CollectGarb
EvVar

Prodint
NewBag
EVEImList
Sum

EvAssList
LtPP

Diff

Prod
ExitKernel
EvFor

Resize
NrHandles
FunBlistList
EnterKernel
Sylsintr
EvFunccall
Evif

EvVarAss
Quolnt

Gcedint
DiffVecFFEV ecFFE
EvRecEIm

Lt

Ne
AgWordAgExp
QuolP
EvWhile
ChangeEnv
EqFFE

SetList

EvAnd

PowPP

EqPP
FunlsSubsetBlist
LtList
_OtsDivide64
LtPlist

Quo

ProdFFEV ecFFE
Eq

PowInt
_OtsDivRem32

254.gap

Ref

13.40
12.70
11.80
11.00
5.80
4.90
4.30
3.80
3.40
240
240
1.90
1.30
1.20
0.90
0.80
0.80
0.80
0.70
0.70
0.60
0.60
0.40
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
0.10
0.10
0.10

Train

9.30
13.70
1.20
10.30
5.70
1.70
2.00
2.00
1.20
0.70
2.80
2.00
0.70
0.40
0.30
1.00
0.80
4.50
3.60
1.70
0.30
0.30
240
2.50
0.60
1.90
0.00
1.80
0.90
2.00
1.10
0.20
1.10
0.30
0.40
0.20
0.30
0.20
0.20
0.20
1.20
0.80
0.10
0.10

Train
Chi
1.25
0.08
9.52
0.04
0.00
2.09
1.23
0.85
142
1.20
0.07
0.01
0.28
0.53
0.40
0.05
0.00
17.11
12.01
143
0.15
0.15
10.00
11.03
0.30
8.53
0.30
7.50
1.20
9.63
213
0.03
213
0.00
0.03
0.00
0.05
0.00
0.00
0.00
5.00
4,90
0.00
0.00

Test

9.70
12.20
0.20
6.20
4.00
1.10
1.80
0.10
0.90
0.30
1.80
1.50
1.00
1.00
0.00
0.80
0.60
4.80
4.60
1.50
0.40
0.20
0.20
1.60
0.40
0.90
0.00
0.00
0.40
2.70
0.30
0.10
1.30
0.00
0.20
0.00
0.20
0.20
0.10
0.00
0.20
1.30
0.00
0.20

Test
Chi
1.02
0.02
11.40
2.09
0.56
2.95
1.45
3.60
1.84
1.84
0.15
0.08
0.07
0.03
0.90
0.00
0.05
20.00
21.73
0.91
0.07
0.27
0.10
3.60
0.03
1.20
0.30
0.30
0.03
19.20
0.00
0.13
3.33
0.30
0.03
0.20
0.00
0.00
0.05
0.20
0.00
14.40
0.10
0.10

LgRed

8.40
7.90
0.20
5.90
3.10
0.30
1.00
0.30
0.20
0.30
1.90
0.90
0.50
1.20
0.00
0.40
0.40
4.30
3.20
1.10
0.40
0.00
0.30
2.20
0.50
1.10
0.00
0.30
0.60
1.60
0.60
0.10
0.90
0.00
0.10
0.00
0.60
0.00
0.20
0.10
0.20
0.40
0.00
0.30

LgRed
Chi
1.87
181
11.40
2.36
1.26
4.32
2.53
3.22
3.01
1.84
0.10
0.53
0.49
0.00
0.90
0.20
0.20
1531
8.93
0.23
0.07
0.60
0.03
8.10
0.13
213
0.30
0.00
0.30
5.63
0.30
0.13
1.20
0.30
0.13
0.20
0.80
0.20
0.00
0.05
0.00
0.90
0.10
0.40

MdRed MdRed
Chi

13.40

3.20 7.11
0.10 11.60
5.30 2.95
0.60 4.66
0.20 451
0.10 4.10
0.20 341
0.00 3.40
0.10 2.20
1.70 0.20
0.30 1.35
0.90 0.12
0.40 0.53
0.10 0.71
0.20 0.45
0.30 0.31
2.60 4.05
0.90 0.06
0.40 0.13
0.10 0.42
0.00 0.60
0.40

2.10 7.23
0.00 0.30
0.40 0.03
0.30

0.00 0.30
0.70 0.53
1.20 2.70
0.30

0.30 0.00
0.50 0.13
0.00 0.30
0.10 0.13
0.00 0.20
0.20

0.20

0.00 0.20
0.10 0.05
0.20

0.50 1.60
0.00 0.10
0.10 0.00

SmRed SmRed
Chi

13.40

5.80 3.75
0.00 11.80
3.10 5.67
1.20 3.65
0.80 343
0.80 2.85
3.80

0.80 1.99
0.00 240
1.50 0.34
0.00 1.90
0.40 0.62
0.00 1.20
0.90

0.00 0.80
0.40 0.20
1.50 0.61
3.10 8.23
1.20 0.36
0.00 0.60
0.40 0.07
0.40

0.40

0.80 0.83
0.00 0.30
0.30

0.30

0.40 0.03
0.80 0.83
0.30

0.30

0.40 0.03
0.30

0.30

0.20

0.20

0.20

0.20

0.00 0.20
0.20

0.00 0.10
0.00 0.10
0.40 0.90



ElmfPlist

Pow
ProdVecFFEMatFF
E

ElmVecFFE
EvReturn
Ltint
ElmlVecFFE
LtFFE
OnTuplesPerm
QuoRat
MakeL ist
ElmrVecFFE
FunAppend
EvStatseq
ProdRat
Evin

LenSet
LenPlist
ProdPP
IsBlist
Collect
ProdAg
EvNot

Le
FunLength
PosPlist

Sum

90% Confidence level (70 entries) = 84.418

254.9ap

0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

94.40
Ref

0.30
0.30

0.30
0.80
0.50
0.20
0.20
0.20
0.20
0.10
0.40
0.20
0.40
0.60
0.00
0.40
0.20
0.20
0.10
0.00
0.00
0.00
0.20
0.20
0.20
0.10

91.00
Train

0.40
0.40

0.40
4.90
1.60
0.10
0.10
0.10
0.10
0.00
0.90
0.10
0.90
2.50
0.10
0.90
0.10
0.10
0.00
0.10
0.10
0.10
0.10
0.10
0.10
0.00

126.96
Train
Chi

0.20
0.20

0.10
0.20
0.50
0.10
0.10
0.20
0.00
0.10
0.80
0.10
0.80
0.90
0.00
0.10
0.10
0.30
0.10
0.00
0.10
0.00
0.20
0.20
0.30
0.10

70.80
Test

0.10
0.10

0.00
0.10
1.60
0.00
0.00
0.10
0.10
0.00
4.90
0.00
4.90
6.40
0.10
0.00
0.00
0.40
0.00
0.10
0.00
0.10
0.10
0.10
0.40
0.00

134.26
Test
Chi

0.10
0.60

0.20
0.20
0.40
0.10
0.10
0.20
0.00
0.00
0.00
0.30
0.00
0.10

0.20
0.00
0.40
0.20
0.00
0.20
0.00
0.30
0.20
0.20
0.10

56.10
LgRed

0.00
2.50

0.10
0.10
0.90
0.00
0.00
0.10
0.10
0.10
0.10
0.40
0.10
0.00
0.10
0.10
0.10
0.90
0.10
0.10
0.10
0.10
0.40
0.10
0.10
0.00

89.23
LgRed
Chi

0.10
0.30

0.40
0.00

0.00
0.10
0.30

0.00
0.20

0.60
0.10
0.30
0.00
0.00

0.50
0.20
0.30
0.00

27.10
MdRed

0.00
0.40

0.10
0.10
0.90
0.10
0.10
0.10
0.10
0.00
0.40
0.10
0.10
0.10
0.10
2.50
0.00
0.40
0.10
0.10
0.10
0.10
1.60
0.10
0.40
0.10

89.89
MdRed
Chi

0.00
0.00

0.00
0.00

0.40
0.80

0.00
0.40
0.00

0.00

0.00

0.00
0.00

25.40
SmRed

0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.90
4.90
0.10
0.10
0.90
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

84.50
SmRed
Chi



Function level execution profile at optimization level O4

The following table contains function execution profiles and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets
as compared to the full SPEC reference datasets. This data was gathered with the hiprof
profiling utility. *90% Conf = Critical value of the chi-squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall execution time spent in the stated function (in the Function column). Numbers

in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi are the terms of the chi-

squared statistic for the stated function (in the function column).

Function
EvVar
CollectGarb
Prodint
NewBag
EVEImList
Sumint
Sum

LtPP

Diff
EvAssList
ExitKernel
EvFor

Prod
Resize
NrHandles
EnterKernel
FunBlistList
EvFunccall
EvVarAss
Sylsintr
Evif
Quolnt
Gcedint
EvRecEIm

DiffVecFFEV ecFFE

EvAnd

EvWhile

Lt

QuolP
ChangeEnv
AgWordAgExp
EqFFE

EqPP

Ne

SetList

PowPP

DiffInt
_OtsDivide64
FunlsSubsetBlist
LtList
ElmrVecFFE
ProdFFEV ecFFE
PowInt

Quo

254.9ap

Ref

14.80
11.90
11.10
9.30
5.70
4.80
4.30
3.90
3.80
3.60
2.80
2.60
240
1.70
1.20
1.20
1.00
0.80
0.80
0.60
0.60
0.60
0.50
0.50
0.50
0.40
0.40
0.40
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Train

15.30
9.20
1.10
7.80
4.90
0.30
1.30
1.90
1.40
1.80
3.40
2.30
0.70
0.80
0.50
1.00
0.40
4.80
2.20
0.50
2.80
0.20
0.10
2.50
2.70
1.20
1.00
0.60
1.80
2.10
0.00
1.10
0.30
1.60
0.20
0.20
0.10
0.20
0.20
0.40
0.20
1.10
0.10
0.10

Train
Chi
0.02
0.61
9.01
0.24
0.11
4,22
2.09
1.03
152
0.90
0.13
0.03
1.20
0.48
041
0.03
0.36
20.00
2.45
0.02
8.07
0.27
0.32
8.00
9.68
1.60
0.90
0.10
7.50
10.80
0.30
213
0.00
5.63
0.03
0.03
0.05
0.00
0.00
0.20
0.00
4,05
0.05
0.05

Test

12.20
10.00
0.10
6.10
3.80
0.00
1.10
0.00
0.90
1.60
3.00
2.10
0.30
1.10
0.90
0.90
0.00
5.00
1.60
0.20
3.30
0.10
0.00
1.90
0.20
0.90
0.70
0.40
0.20
2.80
0.00
0.40
0.10
0.80
0.10
0.10
0.00

0.00
0.20
0.10
0.20
0.00
0.10

Test
Chi
0.46
0.30
10.90
1.10
0.63
4.80
2.38
3.90
221
111
0.01
0.10
1.84
0.21
0.07
0.07
1.00
22.05
0.80
0.27
12.15
0.42
0.50
3.92
0.18
0.63
0.23
0.00
0.03
20.83
0.30
0.03
0.13
0.83
0.13
0.13
0.20
0.20
0.20
0.00
0.05
0.00
0.20
0.05

LgRed

9.10
7.70
0.20
4.90
2.80
0.00
0.40
0.10
0.30
1.10
2.00
1.50
0.30
0.60
1.20
0.40
0.00
4.30
2.20
0.40
2.00
0.00
0.00
2.70
0.60
0.80
0.80
0.60
0.20
1.80
0.00
0.50
0.20
0.60
0.10
0.00
0.00
0.10
0.00
0.40
0.30
0.20
0.10
0.20

LgRed
Chi
2.20
1.48
10.70
2.08
1.48
4.80
3.54
3.70
3.22
174
0.23
0.47
1.84
0.71
0.00
0.53
1.00
1531
245
0.07
3.27
0.60
0.50
9.68
0.02
0.40
0.40
0.10
0.03
7.50
0.30
0.13
0.03
0.30
0.13
0.30
0.20
0.05
0.20
0.20
0.05
0.00
0.05
0.00

MdRed MdRed
Chi

4.00 7.88
11.90

0.00 11.10
5.40 1.64
0.20 531
0.00 4.80
0.10 4.10
0.10 3.70
0.20 341
0.10 3.40
1.40 0.70
0.40 1.86
0.30 1.84
0.80 0.48
0.30 0.68
0.30 0.68
0.00 1.00
1.80 1.25
0.10 0.61
0.10 0.42
1.00 0.27
0.00 0.60
0.00 0.50
2.10 512
0.50

0.50 0.03
0.70 0.23
0.00 0.40
0.00 0.30
1.00 1.63
0.30

0.30

0.30 0.00
0.50 0.13
0.20 0.03
0.10 0.13
0.20

0.20

0.00 0.20
0.20

0.20

0.20

0.00 0.20
0.10 0.05

SmRed

3.30

0.40
1.80
0.40
0.40
1.10

0.70
1.10
2.60
0.70
0.00
0.70
1.50
1.10

1.80
2.60
0.00
2.60
0.40
0.00

0.00
0.00
0.40

1.10

0.00

0.00

0.00
0.00

SmRed
Chi
8.94
11.90
10.31
6.05
4.93
4.03
2.38
3.90
2.53
1.74
0.01
1.39
240
0.59
0.08
0.01
1.00
1.25
4.05
0.60
6.67
0.07
0.50
0.50
0.50
0.40
0.40
0.00
0.30
213
0.30
0.30
0.30
0.30
0.30
0.30
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20



LtPlist

Eq
ElmfPlist
ProdRat
ElmVecFFE

_OtsDivRem32
ProdV ecFFEMatFF
E

Ltint

Pow
EImlVecFFE
LenSet
EvStatseq
LtFFE
OnTuplesPerm
LenPlist
EvReturn
QuoRat
Evin
FunAppend
ProdPP
IsBlist
MakeL.ist
EvNot
AgSingle
FunLength
Le
AgTriple
_OtsZero

Sum

90% Confidence level (72 entries) = 86.636

254.9ap

0.20
0.20
0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

99.20
Ref

0.30
0.90
0.40
0.10
1.00
0.10

0.40
0.30
0.30
0.30
0.10
0.70
0.20
0.10
0.30
0.40
0.10
0.20
0.40
0.20
0.10
0.30
0.30
0.10
0.20
0.20

0.80

91.20
Train

0.05
245
0.90
0.00
8.10
0.00

0.90
0.40
0.40
0.40
0.00
3.60
0.10
0.00
0.40
0.90
0.00
0.10
0.90
0.10
0.00
0.40
0.40
0.00
0.10
0.10
0.10
4.90

130.32
Train
Chi

0.10
1.00
0.30
0.00
0.30
0.00

0.10
0.10
0.30
0.10
0.10
1.30
0.10
0.00
0.20
0.70
0.00
0.10
0.40
0.20
0.00
0.40
0.20
0.20
0.20
0.20

3.60

73.70
Test

0.05
3.20
0.40
0.10
0.40
0.10

0.00
0.00
0.40
0.00
0.00
14.40
0.00
0.10
0.10
3.60
0.10
0.00
0.90
0.10
0.10
0.90
0.10
0.10
0.10
0.10
0.10
122.50

243.53
Test
Chi

0.10
0.60
0.30

0.50
0.10

0.10
0.10
0.50
0.20
0.00
0.60
0.10
0.00
0.00
0.60
0.00
0.10
0.00
0.10
0.00
0.20
0.00
0.00
0.30
0.10

4.90

61.20
LgRed

0.05
0.80
0.40
0.10
1.60
0.00

0.00
0.00
1.60
0.10
0.10
2.50
0.00
0.10
0.10
2.50
0.10
0.00
0.10
0.00
0.10
0.10
0.10
0.10
0.40
0.00
0.10
230.40

323.44
LgRed
Chi

0.00
0.10
0.10

0.30

0.10
0.20

0.20
0.70

0.00
0.20
0.30
0.10
0.20
0.00
0.10
0.00
0.10
0.30

0.30
0.20

10.90

36.50
MdRed

0.20
0.05
0.00
0.10
0.10
0.40

0.10
0.00
0.10
0.10
0.10
3.60
0.10
0.10
0.10
0.40
0.00
0.10
0.10
0.00
0.10
0.00
0.40
0.10
0.40
0.10
0.10
1166.40

1252.02
MdRed
Chi

0.20

0.70 1.25
0.00 0.10
0.00 0.10
0.10

0.40 0.90
0.10

0.00 0.10
0.00 0.10
0.10

0.10

0.40 0.90
0.10

0.10

0.00 0.10
0.00 0.10
0.00 0.10
0.10

0.40 0.90
0.10

0.10

0.00 0.10
0.00 0.10
0.10

0.00 0.10
0.40 0.90
0.10

33.10 10890.00
60.10 10980.10
SmRed SmRed
Chi



Instruction Mix profile at optimization level 00

The following table contains instruction mix breakdown and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets,
as compared to the full SPEC dataset. This data was gathered with the sim—profile simulator for
the SimpleScalar suite. *90% Conf = Critical value of the chi—squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall instructions of the stated instruction type (in the Inst Type column). Numbers
in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi columns are the terms of the
chi—squared statistic for the stated instruction type (in the Inst Type column).

254.gap

OO0 Program

Inst Type Ref Tran Train Test Test Lgred Lgred
Chi Chi Chi

load 2437 2644 018 2887 083 2856 0.72

store 682 671 000 809 024 791 0.17

unconditional

branch 407 482 014 502 022 494 0.19

conditional

branch 879 1024 024 1064 039 1068 041

int computation  55.94 51.77 031 4732 133 47.80 118
fp computation 000 000 000 000 000 000 0.0

trap 000 000 000 000 000 O0.00 O0.00
Sum 99.99 9998 087 9994 301 9989 267
Ref Tran Train Test Test Lgred Lgred

Chi Chi Chi

90% Confidence level (7 entries) = 10.645

254.gap

Mdred Mdred
Chi

28.94 0.86
855 044
467 0.09
991 0.14
4772 121
0.00 0.00
0.00 0.00
990.79 273
Mdred Mdred
Chi

Smred Smred
Chi

35.76 5.32
1391 7.37
331 0.14
6.90 041
39.21 5.00
0.00 0.00
0.00 0.00
99.09 18.25
Smred Smred
Chi



Instruction Mix profile at optimization level 01

The following table contains instruction mix breakdown and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets,
as compared to the full SPEC dataset. This data was gathered with the sim—profile simulator for
the SimpleScalar suite. *90% Conf = Critical value of the chi—squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall instructions of the stated instruction type (in the Inst Type column). Numbers
in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi columns are the terms of the
chi—squared statistic for the stated instruction type (in the Inst Type column).

254.gap

O1 Program

Inst Type Ref Tran Train Test Test Lgred Lgred
Chi Chi Chi

load 2230 2511 035 2780 136 2755 124

store 782 783 000 992 056 964 042

unconditional

branch 306 393 025 421 043 413 037

conditional

branch 703 921 068 987 115 1028 150

int computation 59.78 5390 058 4813 227 4827 222
fp computation 000 000 000 000 000 000 0.0

trap 000 000 000 000 000 0.00 O0.00
Sum 99.99 9998 186 99.93 577 9987 575
Ref Tran Train Test Test Lgred Lgred

Chi Chi Chi

90% Confidence level (7 entries) = 10.645

254.gap

Mdred Mdred
Chi

28.25 159
10.70 1.06
401 0.29
10.29 151
46.48 2.96
0.00 0.00
0.00 0.00
90.73 741
Mdred Mdred
Chi

Smred Smred
Chi

36.63 9.21
17.21 11.28
225 021
6.71 0.01
36.06 9.41
0.00 0.00
0.00 0.00
98.86 30.12
Smred Smred
Chi



Instruction Mix profile at optimization level 02

The following table contains instruction mix breakdown and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets,
as compared to the full SPEC dataset. This data was gathered with the sim—profile simulator for
the SimpleScalar suite. *90% Conf = Critical value of the chi—squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall instructions of the stated instruction type (in the Inst Type column). Numbers
in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi columns are the terms of the
chi—squared statistic for the stated instruction type (in the Inst Type column).

254.gap

O2 Program

Inst Type Ref Tran Train Test Test Lgred Lgred
Chi Chi Chi

load 2462 2683 020 2853 062 2819 0.52

store 898 839 004 1012 014 980 0.07

unconditional

branch 340 405 012 411 015 402 011

conditional

branch 774 939 035 966 048 1021 0.79

int computation  55.15 51.26 0.27 4749 106 47.63 1.03
fp computation 000 000 000 000 000 000 0.0

trap 000 000 000 000 000 0.00 O0.00
Sum 99.89 99.92 099 9991 245 9985 252
Ref Tran Train Test Test Lgred Lgred

Chi Chi Chi

90% Confidence level (7 entries) = 10.645

254.gap

Mdred Mdred
Chi

28.63 0.65
10.80 0.37
3.88 0.07
10.25 0.81
46.14 147
0.00 0.00
0.00 0.00
99.70 3.38
Mdred Mdred
Chi

Smred Smred
Chi

36.92 6.15
17.33 7.76
216 045
6.70 0.14
35.72 6.85
0.00 0.00
0.00 0.00
98.83 21.35
Smred Smred
Chi



Instruction Mix profile at optimization level 03

The following table contains instruction mix breakdown and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets,
as compared to the full SPEC dataset. This data was gathered with the sim—profile simulator for
the SimpleScalar suite. *90% Conf = Critical value of the chi—squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall instructions of the stated instruction type (in the Inst Type column). Numbers
in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi columns are the terms of the
chi—squared statistic for the stated instruction type (in the Inst Type column).

254.gap

O3 Program

Inst Type Ref Tran Train Test Test Lgred Lgred
Chi Chi Chi

load 2432 2669 023 2836 067 28.02 0.56

store 878 838 002 1021 023 993 015

unconditional

branch 344 408 012 417 015 410 013

conditional

branch 783 947 034 982 051 1041 0.85

int computation 5552 51.30 0.32 47.32 121 4738 119
fp computation 000 000 000 000 000 000 0.0

trap 000 000 000 000 000 0.00 O0.00
Sum 99.89 99.92 103 99.88 278 99.84 288
Ref Tran Train Test Test Lgred Lgred

Chi Chi Chi

90% Confidence level (7 entries) = 10.645

254.gap

Mdred Mdred
Chi

28.39 0.68
11.02 0.57
3.99 0.09
1054 0.94
4575 1.72
0.00 0.00
0.00 0.00
99.69 4.00
Mdred Mdred
Chi

Smred Smred
Chi

36.90 6.51
17.47 8.60
2.18 0.46
6.78 0.14
3550 7.22
0.00 0.00
0.00 0.00
98.83 22.93
Smred Smred
Chi



Instruction Mix profile at optimization level 04

The following table contains instruction mix breakdown and goodness—of-fit chi—squared statistic
values for the train, test, large (LgRed), medium (MdRed), and small (SmRed) reduced datasets,
as compared to the full SPEC dataset. This data was gathered with the sim—profile simulator for
the SimpleScalar suite. *90% Conf = Critical value of the chi—squared statistic at the 90 percent
confidence level. Numbers in the Ref, Train, Test, LgRed, MdRed, and SmRed columns are the
percent of overall instructions of the stated instruction type (in the Inst Type column). Numbers
in the Train Chi, Test Chi, LgRed Chi, MdRed Chi, and SmRed Chi columns are the terms of the
chi—squared statistic for the stated instruction type (in the Inst Type column).

254.gap

O4 Program

Inst Type Ref Tran Train Test Test Lgred Lgred
Chi Chi Chi

load 2761 3046 029 3097 041 3043 0.29

store 823 801 001 960 023 938 016

unconditional

branch 322 39 014 393 016 387 013

conditional

branch 733 893 035 922 049 982 085

int computation  53.48 4863 044 4618 1.00 46.34 0.95
fp computation 000 000 000 000 000 000 0.0

trap 000 000 000 000 000 0.00 O0.00
Sum 99.87 9993 123 9990 228 9984 238
Ref Tran Train Test Test Lgred Lgred

Chi Chi Chi

90% Confidence level (7 entries) = 10.645

254.gap

Mdred Mdred
Chi

30.30 0.26
1049 0.62
3.80 0.10
10.03 0.99
45.09 1.32
0.00 0.00
0.00 0.00
90.71 3.30
Mdred Mdred
Chi

Smred Smred
Chi

38.48 4.28
16.78 8.88
210 0.39
6.51 0.09
35.01 6.38
0.00 0.00
0.00 0.00
98.88 20.02
Smred Smred
Chi



Cache profile

The following chart shows level 1 data cache miss rates for the Ref, Train, Test, LgRed, MdRed,
and SmRed datasets. This data was gathered with the sim—cache simulator from the
SimpleScalar suite. Miss rate is stated as the ratio of level 1 misses to total level 1 accesses.
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Instruction Counts for all Datasets

The following table shows the instruction counts and estimated simulation time for the reference
(Ref), train, test, large (LgRed), medium(MdRed), and small (SmRed) reduced datasets.
Instruction counts are from the simulated benchmark, compiled at optimization level O0 and run
with each input dataset. Estimated simulation times are calculated using a 45,000 instructions
per second factor. This factor was determined by observing the simulation rate of a simulator
similar to sim—outorder, run on a machine similar to the SPEC 2000 reference machine (a 333

Mhz Sparc).

Ref Train Test LgRed MdRed SmRed
Instruction Count
(in millions) 470777 14636 1633 1050 509 116
Simulation Time
(in hours) 2906.0 93.0 10.1 6.5 31 0.7

254.gap



