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Datasets profile vs. Reference Dataset

The following are the profiles for the 253.perlbmk, ref.535 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, Volume 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.diffmail, train.perfect, train.scrabbl, test, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets as compared to the full SPEC reference datasets. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. This
data was gathered with the gprof profiling utility. *90% Conf = Critical value of the chi-squared
statistic at the 90 percent confidence level. Numbers in the Ref, Train.Diffmail, Train.Perfect,
Train.Scrabbl, 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.Diffmail Chi,
Train.Perfect Chi, Train.Scrabbl 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).

Ref Train Tran Tran Train Train Train Test Test LgRed LgRed MdRed MdRed SmRed SmRed

Function Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi Chi
regmatch 3288 1568 900 090 3110 0.00 3288 0.00 32.88 32.88 32.88 32.88
internal_mcount 2781 3154 050 3870 426 4208 732 1538 556 4314 845 4382 922 36.08 246
Perl_my_bcopy 550 39 043 180 249 284 129 000 550 005 540 000 550 000 550
regtry 298 233 014 018 263 000 298 000 298 2.98 2.98 2.98
Perl_runops_standard 227 311 031 371 091 494 314 000 227 724 1088 9.07 2037 619 6.77
_mcount 199 205 000 209 001 213 0.01 199 225 003 247 012 206 0.00
Perl_hv_fetch_ent 170 052 082 000 170 027 120 000 170 1.70 1.70 1.70
MD5Transform 148 044 073 1.48 1.48 1.48 1.48 1.48 1.48
Perl_my_memcmp 132 05 044 028 082 034 073 000 132 000 132 000 132 000 132
Perl_pp_match 118 100 003 000 118 000 118 118 118 118 118
Perl_regexec_flags 110 177 041 103 000 000 110 0.00 110 1.10 1.10 1.10
Perl_sv_setsv 104 246 194 266 252 364 650 000 104 29 354 306 392 206 100
Perl_pp_padsv 077 212 237 009 0.60 077 000 077 384 1224 377 1169 3.09 6.99
Perl_fbm_instr 074 018 042 011 054 0.74 0.74 0.74 0.74 0.74
MD5_memset 067 018 0.36 0.67 0.67 0.67 0.67 0.67 0.67
Perl_pp_nextstate 060 110 042 100 027 119 058 000 060 318 1109 294 913 567 4284
Perl_pp_gvsv 057 041 004 142 127 235 55 000 057 159 183 118 065 155 1.68
Decode 056 017 0.27 0.56 0.56 0.56 0.56 0.56 0.56
Perl_pp_aelem 055 001 053 029 012 154 178 0.55 0.55 0.55 0.55
Perl_pp_rv2hv 050 017 022 000 050 014 026 000 0.50 0.50 0.50 0.50
Perl_leave_scope 046 136 176 211 592 108 084 000 046 000 046 000 046 0.00 046
realfree 042 036 001 044 000 062 010 000 042 000 042 000 042 000 042
Perl_pp_and 038 060 013 026 004 127 208 000 038 181 538 153 348 4.64 47.76
Perl_av_fetch 038 000 038 021 008 063 016 000 038 000 038 000 038 000 038
Perl_pp_rv2av 038 027 003 112 144 225 920 000 0.38 0.38 0.38 0.38
Perl_sv_upgrade 036 084 064 203 775 199 738 000 036 000 036 000 036 000 036
Perl_pp_helem 03 039 000 000 035 008 021 000 035 0.35 0.35 0.35
Perl_pp_const 033 046 005 09 098 112 18 000 033 187 719 200 845 103 148
Perl_ibcmp 031 001 0.29 0.31 0.31 0.31 0.31 0.31 0.31
_malloc_unlocked 029 044 008 068 052 051 017 000 029 000 029 000 029 000 0.29
Perl_sv_clear 028 081 100 153 558 188 914 000 028 000 028 000 028 000 0.28
Perl_pp_entersub 028 095 160 217 1276 128 357 000 0.28 0.28 0.28 0.28
Perl_sv_free 025 076 104 200 1225 214 1429 000 025 000 025 000 025 000 025
Perl_pp_enter 024 030 001 041 012 011 007 000 024 000 024 000 024 000 024
Perl_pp_sassign 024 087 165 028 001 044 017 000 024 192 1176 177 975 3.09 3384
Perl_pp_not 023 009 009 003 017 0.23 0.23 0.23 0.23 0.23
_free_unlocked 022 042 018 068 09 143 666 000 022 000 022 000 022 000 0.22
Perl_pp_cond_expr 022 013 004 028 0.02 022 000 0.22 0.22 0.22 0.22
Perl_pp_unstack 021 006 011 007 009 048 035 000 021 000 021 000 021 000 021
t_splay 021 009 007 008 008 013 003 000 021 000 021 000 021 000 021
Perl_pp_preinc 018 002 014 002 014 041 029 0.18 0.18 0.18 0.18
Perl_sv_2nv 018 052 064 043 035 014 001 000 018 225 2381 236 2640 3.09 47.05
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Perl_sv_grow
Perl_pp_bit_and
Perl_pp_rand
_brk_unlocked
Perl_pp_subst
Perl_sv_catpvn
Perl_sv_setiv
Perl_sv_setpvn
Perl_vivify_ref
Perl_pp_stub
Perl_push_scope
Perl_pp_leave
Perl_pp_or
Perl_pp_concat
Perl_safemalloc
Perl_scan_str
_return_zero
Perl_save int
regrepeat
Perl_pp_gt
Perl_safefree
Perl_newSVv
Perl_pp_eq
Perl_pp_push
Perl_av_store
Perl_sv_mortalcopy
Perl_sv_gets
Perl_pp_pushmark
Perl_save clearsv
Perl_sv_cmp
Perl_pp_return
Perl_pop_scope
Perl_free_tmps
Perl_pp_aassign
t_delete
new_xpv
Perl_sv_¢
Perl_yyparse
mutex_lock
cleanfree
Perl_pp_enterloop
mutex_unlock
Perl_hv_exists_ent
.rem

gsortsv

del_xpv
Perl_sv_2mortal
Perl_pp_leavesub
malloc
Perl_save sptr
Perl_sv_setnv
Perl_pp_rv2sv
Perl_pp_split
_smalloc
dopoptosub_at
Perl_pp_defined
Perl_dounwind
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Perl_av_push
Perl_pp_shift
Perl_pp_leaveloop
Perl_sv_dec

free
Perl_av_shift
modf
restore_magic
_read
Perl_pp_int
Perl_hv_fetch
Perl_pp_seq
Perl_pp_le
memcpy
Perl_pp_srand
cast_iv
Perl_mg_get
stremp
Perl_magic_get
Perl_push_return
Perl_pp_iter
Perl_pp_aelemfast
Perl_pp_last
Perl_pop_return
Perl_sv_catsv
Perl_yylex
Perl_hv_iterkeysv
Perl_save scalar
Perl_share_hek
Perl_sv_setuv
Perl_pp_predec
tokeq
Perl_pp_regcreset
del_xiv
Perl_av_clear
Perl_save_destructor
save_magic
Perl_pp_add
save scalar_at
Perl_hv_free_ent
Perl_pp_substcont
Perl_rxres_restore
Perl_sv_vcatpvfn
Perl_pregcomp
my_safemalloc
Perl_newSVpv
strchr

Perl_scalar
Perl_pp_list
memset
Perl_hv_iternext
new_he
Perl_hv_store_ent
sublex_start
Perl_sv_2pv
Perl_gv_fetchpv
Perl_sv_2iv
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Perl_pp_Ic
_morecore
more_Xpv
MD5Update_perl
_libc_write
new_xiv
Perl_saferealloc
Perl_pp_exists
atoi

Perl_pp_gv
Perl_sv_2bool
Perl_rxres_save
Perl_pp_padhv
regatom
Perl_av_extend
Perl_pp_It
Perl_gv_fetchmeth
Perl_pp_sne
Perl_do_trans
Perl_pp_regcomp
hfreeentries
Perl_pp_enteriter
Perl_pregfree
Perl_do_join
_doprnt
Per|_peep
dopoptosub
Perl_savepvn
realloc

new_xrv
Perl_regnext
Perl_ck_svconst
reg_node
Perl_block_gimme
dopoptolabel
Perl_pp_rv2gv
Perl_sv_setpviv

Perl_gv_fetchmethod_

autoload
Perl_fold_constants
Perl_sv_chop
Perl_save gp
Perl_pad_findmy
study_chunk
Perl_pad_alloc

__k_double to_decim

a

offtime_u
Perl_do_kv
hsplit
Perl_op_free
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90% confidence level (205 entries) = 230.277
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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.diffmail, train.perfect, train.scrabbl, test, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets as compared to the full SPEC reference datasets. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. This
data was gathered with the gprof profiling utility. *90% Conf = Critical value of the chi-squared
statistic at the 90 percent confidence level. Numbers in the Ref, Train.Diffmail, Train.Perfect,
Train.Scrabbl, 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.Diffmail Chi,
Train.Perfect Chi, Train.Scrabbl 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).

Ref  Tran Train Train Tran Tran Tran Test Test LgRed LgRed MdRed MdRed SmRed SmRed
Function Diffmail Chi  Perfect Chi Scrabbl Chi Chi Chi Chi Chi
regmatch 4186 1263 2041 149 3893 0.00 4186 0.00 41.86 41.86 41.86 41.86
internal_mcount 3122 40.85 297 47.15 813 5074 1220 2143 307 5297 1515 5395 1655 5897 24.67
Perl_my_bcopy 339 330 000 140 117 156 099 0.00 339 000 339 000 339 000 339

_mcount 289 281 000 299 000 346 011 289 191 033 205 024 128 090
Perl_runops_sta

ndard 151 256 073 292 132 354 273 000 151 704 2025 614 1420 321 191
regtry 124 135 001 041 056 000 124 0.00 124 124 124 124
Perl_hv_fetch_e

nt 096 060 014 000 09 011 075 0.00 0.96 0.96 0.96 0.96
Perl_sv_setsv 083 232 267 202 171 264 395 0.0 083 287 501 263 39 128 024
Perl_pp_match 063 074 002 000 063 000 063 0.63 0.63 0.63 0.63
Perl_pp_gvsv 057 040 005 166 208 248 640 0.00 057 09 027 117 063 128 0.88

Perl_regexec_fla

gs 056 103 039 076 007 000 056 0.00 0.56 0.56 0.56 0.56
Perl_pp_nextstat

e 053 130 112 122 090 137 133 0.00 053 328 1427 263 832 128 1.06
Perl_my_memc

mp 053 028 012 018 023 022 018 0.0 053 000 053 000 053 000 053
Perl_pp_padsv 049 212 542 015 024 049  0.00 049 294 1225 132 141 192 417
realfree 043 043 000 040 000 085 041 0.0 043 000 043 000 043 000 043
MD5Transform 040 015 0.16 0.40 0.40 0.40 0.40 0.40 0.40
Perl_pp_and 039 049 003 022 007 097 086 0.0 039 185 547 263 1287 128 203
Perl_sv_clear 038 067 022 119 173 129 218 0.0 038 000 038 000 038 000 038
Perl_pp_rv2av 035 016 010 087 077 113 174 0.0 0.35 0.35 0.35 0.35

Perl_leave_scop
e 035 121 211 149 371 092 093 0.0 035 000 035 000 035 000 035
_malloc_unlock

ed 0.34 0.65 0.28 0.72 0.42 0.95 1.09 0.00 0.34 0.00 0.34 0.00 0.34 0.00 0.34
Perl_pp_const 0.33 0.58 0.19 1.08 1.70 116 2.09 0.00 033 246 1375 3.65 33.40 1.92 7.66
Perl_pp_rv2hv 0.32 0.18 0.06 0.00 0.32 0.07 0.20 0.00 0.32 0.32 0.32 0.32
Perl_pp_aelem 0.31 0.02 0.27 0.27 0.01 1.38 3.69 0.31 0.31 0.31 0.31
t_splay 0.30 0.09 0.15 0.04 0.23 0.12 0.11 0.00 0.30 0.00 0.30 0.00 0.30 0.00 0.30
Perl_pp_helem 0.30 0.34 0.01 0.00 0.30 0.06 0.19 0.00 0.30 0.30 0.30 0.30
Perl_fbm_instr 0.29 0.16 0.06 0.08 0.15 0.29 0.29 0.29 0.29 0.29
Perl_av_fetch 0.28 0.04 0.21 0.19 0.03 0.61 0.39 0.00 0.28 0.00 0.28 0.00 0.28 0.00 0.28

_free_unlocked 0.25 0.45 0.16 0.71 0.85 158 7.08 0.00 0.25 0.00 0.25 0.00 0.25 0.00 0.25
Perl_pp_unstack 0.23 0.09 0.09 0.06 0.13 0.47 0.25 0.00 0.23 0.00 0.23 0.00 0.23 0.00 0.23

Perl_pp_entersu

b 023 064 073 135 545 090 195 0.00 0.23 0.23 0.23 0.23
Perl_sv_upgrade 022 072 114 141 644 167 956 0.00 022 000 022 000 022 000 022
Perl_sv_free 021 065 092 123 495 150 792 0.0 021 000 021 000 021 000 021
Perl_ibcmp 020 003 014 0.20 0.20 0.20 0.20 0.20 0.20
Perl_pp_sassign 016 062 132 024 004 037 028 0.0 016 212 2401 088 324 192 1936
Perl_sv_grow 016 037 028 044 049 069 176 0.00 016 000 016 000 016 000 0.16
Perl_sv_setiv 015 039 038 040 042 000 015 0.00 015 144 1109 132 913 128 851
Perl_pp_not 014 008 003 005 0.06 0.14 0.14 0.14 0.14 0.14
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_brk_unlocked 0.14 0.08 0.03 0.01 0.12 0.14 7.14 350.00 0.14 0.15 0.00 0.14

Perl_pp_rand 013 003 0.08 0.13 0.13 013 437 13829 468 15925 128 1017
Decode 013 004 0.06 0.13 0.13 0.13 0.13 0.13 0.13
Perl_vivify_ref 013 010 001 001 011 0.13 0.13 0.13 0.13 0.13
Perl_sv_2nv 013 042 065 041 060 012 000 0.00 013 082 366 044 074 128 1017
cleanfree 011 020 007 048 124 078 408 0.00 011 000 011 000 011 064 255
_return_zero 011 029 029 062 236 079 420 0.0 011 000 011 000 011 000 011
Perl_pp_enter 011 021 009 032 040 005 003 0.0 011 000 011 000 011 000 011
Perl_pp_preinc 011 003 006 003 006 040 076 0.11 0.11 0.11 0.11
t_delete 011 008 001 008 001 018 004 0.0 011 000 011 000 011 000 011
Perl_pp_concat 011 020 007 041 082 000 011 0.0 011 000 011 000 011 000 011
mutex_lock 010 019 008 041 096 061 260 0.00 010 000 010 000 010 000 0.10
Perl_sv_mortalc

opy 010 023 017 040 090 000 010 0.00 0.10 0.10 0.10 0.10
Perl_sv_catpvn 009 014 003 030 049 027 036 0.0 009 000 009 000 009 000 0.09
MD5_memset 009 003 0.04 0.09 0.09 0.09 0.09 0.09 0.09
Perl_pp_subst 009 024 025 123 1444 009 0.00 0.09 0.09 0.09 0.09
Perl_pp_aassign 009 018 009 084 625 074 469 0.00 0.09 0.09 0.09 0.09

Perl_push_scope 008 031 066 045 171 008 000 0.00 008 000 008 000 008 000 0.08
Perl_pp_pushma
rk 008 019 015 065 406 025 036 0.0 008 000 008 000 008 000 0.08

Perl_pp_cond_e

Xpr 008 011 001 020 0.8 0.08  0.00 0.08 0.08 0.08 0.08
regrepeat 008 381 17391 032 072 000 0.08 0.08 0.08 0.08 0.08
Perl_av_store 008 010 001 011 001 071 49 0.0 008 000 008 000 008 000 0.08
Perl_pp_leave 008 023 028 034 085 0.08  0.00 008 000 008 000 008 000 0.08
mutex_unlock 008 018 013 043 153 055 276 0.00 008 000 008 000 008 000 0.08
Perl_newSV 008 038 113 033 078 067 435 0.00 008 000 008 000 008 000 0.08
Perl_pp_eq 008 001 006 003 003 0.08 0.08 0.08 0.08 0.08
Perl_safefree 007 011 002 030 076 029 069 0.0 007 000 007 000 007 000 0.07
_smalloc 007 024 041 039 146 060 401 0.0 007 000 007 000 007 000 0.07
rem 007 006 000 003 0.02 0.07 007 191 4837 175 4032 128 2092
new_xpv 007 013 005 007 000 039 146 0.00 007 000 007 000 007 000 0.07
Perl_scan_str 007 010 001 000 007 000 007 0.0 007 000 007 000 007 000 0.07
Perl_pp_or 007 013 005 028 063 000 007 0.0 0.07 0.07 0.07 0.07
Perl_free_tmps 007 020 024 019 021 000 007 0.0 007 000 007 000 007 000 0.07
Perl_pp_gt 007 003 002 008 0.00 0.07 007 116 1697 088 937 192 4889
memcpy 007 006 000 003 002 000 007 0.0 007 000 007 000 007 000 0.07

Perl_safemalloc 0.06 0.19 0.28 0.36 150 0.51 3.38 0.00 0.06 0.00 0.06 0.00 0.06 0.00 0.06
Perl_pop_scope 0.06 0.25 0.60 0.35 1.40 0.13 0.08 7.14 83544 0.00 0.06 0.00 0.06 0.00 0.06

Perl_pp_bit_and 006 003 0.02 0.06 0.06 0.06 0.06 0.06 0.06
Perl_pp_return 006 021 038 008 001 013 008 0.06 0.06 0.06 0.06
Perl_yyparse 006 007 000 000 006 000 006 0.00 006 000 006 000 006 000 0.06
free 005 009 003 025 080 032 146 0.0 005 000 005 000 005 000 0.05
malloc 005 019 039 041 259 042 274 0.0 005 000 005 000 005 000 0.05
Perl_sv_setpvn 005 058 562 052 442 011 007 0.0 005 000 005 000 005 000 0.05
Perl_sv_¢ 005 018 034 011 007 076 1008 0.00 0.05 0.05 0.05 0.05
Perl_yylex 005 004 000 000 005 000 005 0.0 005 000 005 000 005 000 0.05
Perl_save int 005 013 013 020 045 010 005 0.0 005 000 005 000 005 000 0.05
Perl_sv_cmp 005 000 005 002 0.02 0.05 0.05 0.05 0.05 0.05
Perl_sv_gets 005 010 005 000 005 000 005 0.00 005 000 005 000 005 000 0.05
Perl_pp_stub 004 000 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Perl_save clears

v 004 019 056 001 0.02 004  0.00 004 000 004 000 004 000 0.04
Perl_hv_exists e

nt 004 001 0.02 0.04 0.04 0.04 0.04 0.04 0.04
Perl_sv_2mortal 004 011 012 018 049 000 004 0.0 0.04 0.04 0.04 0.04
Perl_sv_setnv 004 008 004 027 132 004  0.00 004 191 8742 175 7310 128 3844
Perl_pp_defined 004 007 002 000 004 004 000 0.04 0.04 0.04 0.04
Perl_pp_push 004 001 002 001 002 0.04 0.04 0.04 0.04 0.04
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Perl_av_push
Perl_share_hek
_read
Perl_sv_dec
Perl_pp_add
Perl_pp_iter
Perl_pp_split
Perl_pp_int

tokeq
Perl_sv_vcatpvf
n

Perl_sv_setuv
Perl_pp_enterlo
op

cast_iv

modf
Perl_pp_le
Perl_save sptr
.urem
Perl_dounwind

stremp
Perl_pp_substco
nt

regatom
_libc_write
Perl_pp_seq
Perl_sv_catsv
dopoptosub_at
Perl_pp_leavelo
op
Perl_hv_fetch
gsortsv

del_xpv
Perl_push_retur
n

Perl_pp_rv2sv
Perl_save destru
ctor
Perl_pp_leavesu
b

Perl_hv_iternext
_morecore
Perl_op_free
Perl_av_shift
Perl_pp_regcres
et

Perl_newSVpv
Perl_av_clear
Perl_saferealloc
realloc
Perl_save scalar

Perl_newSViv
Perl_rxres_restor
e

Perl_sv_2iv
Perl_pop_return
Perl_pp_shift
Perl_savepvn
Perl_pp_grepwh
ile
Perl_magic_get
atoi
Perl_pp_gv
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Perl_hv_free en
t

Perl_gv_fetchpv
more_Xpv
Perl_pp_srand
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Perl_mg_get
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Perl_pp_null
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Perl_hv_store e
nt

Perl_unsharepvn
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90% confidence level (190 entries) = 214.305

253.perlbmk, ref.535

0.01
000 001 000
000 001 000
001 041
001 116
000 001 000
000 001 000
000 001 000
0.01
000 001
000 001
000 001
0.01
000 001
000 001
000 001 000
0.01
000 001 000
0.01
000 001 000
000 001 000
000 001
000 001 000
000 001 000
000 001 000
000 001 000
000 001
0.01
000 001 000
0.01
0.01
000 001
000 001 000
0.01
000 001 000
0.01
000 001
000 001
0.01
0.01
000 001 000
0.01
0.01
0.01
57.14 16522.25 93.90
Test  Test LgRed
Chi

0.01
0.01
0.01
16.00
132.25
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

670.03
LgRed
Chi

0.00
0.00
0.88
1.02
0.00
0.00
0.00

0.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00

0.00

0.00

93.57

0.01
0.01
0.01
75.69
102.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

739.84

MdRed MdRed

Chi

0.00
0.00

0.01
0.01
0.01

3.85 1474.56

0.64
0.00
0.00
0.00

0.00

0.00

0.00
0.00

0.64

0.00
0.00
0.00

0.00

0.00

0.00

0.00

39.69
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
39.69

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

92.91 2026.20
SmRed SmRed

Chi



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.diffmail, train.perfect, train.scrabbl, test, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets as compared to the full SPEC reference datasets. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. This
data was gathered with the gprof profiling utility. *90% Conf = Critical value of the chi-squared
statistic at the 90 percent confidence level. Numbers in the Ref, Train.Diffmail, Train.Perfect,
Train.Scrabbl, 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.Diffmail Chi,
Train.Perfect Chi, Train.Scrabbl 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).

Ref Tran Tran Tran Train Train Train Test Test LgRed LgRed MdRed MdRed SmRed SmRed

Function Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi Chi
internal_mcount 3954 4153 010 4758 163 4976 264 2500 535 8833 6020 5198 391 5312 4.66
regmatch 2712 1264 773 072 2570 0.00 2712 000 27.12 27.12 27.12 27.12
Perl_my_bcopy 399 263 046 121 194 148 158 000 399 000 399 000 399 000 399
Perl_runops_standard 225 281 014 28 015 371 09 000 225 140 032 623 704 562 505
_mcount 218 25 007 28 021 318 046 218 062 112 227 000 188 0.04
regtry 18 110 033 014 162 000 189 000 1.89 1.89 1.89 1.89
Perl_hv_fetch_ent 127 067 028 000 127 010 108 000 127 127 127 127
Perl_pp_match 122 069 023 000 122 000 122 122 122 122 122
Perl_sv_setsv 114 229 116 242 144 313 347 000 114 034 056 312 344 250 162
Perl_my_memcmp 090 026 046 018 058 027 044 000 09 000 090 000 09 000 090
Perl_regexec_flags 073 107 016 071 000 000 073 000 073 0.73 0.73 0.73
Perl_pp_nextstate 066 110 029 098 016 115 036 000 066 079 003 212 323 375 1447
Perl_pp_gvsv 054 031 010 130 107 239 634 000 054 026 015 071 005 000 054
realfree 054 046 001 057 000 080 013 000 054 000 054 000 054 000 054
Perl_pp_aelem 051 005 041 029 009 243 7.23 0.51 0.51 0.51 0.51
Perl_pp_and 049 064 005 020 017 099 051 000 049 048 000 170 299 250 825
Perl_pp_padsv 049 169 294 007 036 049 000 049 050 000 255 866 125 118
MD5Transform 041 012 021 0.41 0.41 0.41 0.41 0.41 0.41
Perl_leave_scope 041 131 198 171 412 088 054 000 041 000 041 000 041 000 041
Perl_pp_const 040 084 048 108 116 113 133 000 040 072 026 113 133 438 39.60
Perl_pp_helem 040 026 005 000 040 006 029 000 040 0.40 0.40 0.40
t_splay 040 018 012 005 031 014 017 000 040 000 040 000 040 000 040
Perl_fbm_instr 040 017 013 012 0.20 0.40 0.40 0.40 0.40 0.40
Perl_pp_rv2av 039 017 012 08 062 091 069 000 039 0.39 0.39 0.39
Perl_sv_clear 038 053 006 117 164 134 243 000 038 000 038 000 038 000 038
_malloc_unlocked 038 057 010 076 038 070 027 000 038 000 038 000 038 000 038
Perl_pp_rv2hv 034 016 010 000 034 007 021 000 034 0.34 0.34 0.34
Perl_sv_upgrade 031 064 035 153 480 199 910 000 031 000 031 000 031 000 031
Perl_pp_unstack 030 012 011 005 021 054 019 000 030 000 030 000 030 000 030
Perl_av_fetch 028 002 024 018 004 041 006 000 028 000 028 000 028 000 028
Perl_pp_entersub 027 063 048 153 588 073 0.78 1250 553.97 0.27 0.27 0.27
_free_unlocked 027 046 013 072 075 156 616 000 027 000 027 000 027 000 027
Perl_ibcmp 026 002 0.22 0.26 0.26 0.26 0.26 0.26 0.26
Perl_vivify_ref 024 014 004 000 024 0.24 0.24 0.24 0.24 0.24
Perl_sv_free 022 052 041 110 352 158 841 000 022 000 022 000 022 000 022
Perl_pp_not 021 011 005 001 019 0.21 0.21 0.21 0.21 0.21
Perl_sv_2nv 020 05 045 039 018 014 002 000 020 036 013 184 1345 250 2645
Perl_sv_grow 020 031 006 050 045 063 092 000 020 000 020 000 020 000 020
t_delete 019 015 001 014 001 021 000 00O 019 000 019 000 019 000 019
Perl_pp_preinc 018 001 016 003 013 034 014 0.18 0.18 0.18 0.18
Perl_push_scope 018 026 004 040 027 015 000 000 018 000 018 000 018 000 018
Perl_pp_sassign 018 074 174 018 000 045 041 000 018 017 000 113 501 000 018
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Perl_pp_rand
Perl_pp_cond_expr
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Perl_pp_eq
Perl_pp_gt
Perl_pp_bit_and
mutex_lock
Perl_safefree
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Perl_sv_setiv
Perl_pp_aassign
Perl_newSVv
Perl_save int
Perl_sv_mortalcopy
Perl_pp_subst
Perl_scan_str
Perl_pp_return
Perl_pop_scope
Perl_sv_setpvn
.rem
_return_zero
new_xpv
Perl_pp_concat
Perl_sv_eq
MD5_memset
free

memcpy
Perl_sv_gets
malloc
Perl_safemalloc
Perl_pp_pushmark
Perl_pp_or
Perl_sv_setnv
Perl_av_shift
Perl_pp_stub
Perl_sv_cmp
Perl_free_tmps
modf
Perl_pp_leavesub
Perl_av_push
Perl_hv_exists_ent
_smalloc
Perl_pp_leave
Perl_pp_push
regrepeat
Perl_av_store
Perl_pp_int
Perl_pp_defined
Perl_pp_enterloop
Perl_pp_iter
Perl_save clearsv
Perl_pp_seq
Perl_push_return
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0.16
0.16
0.15
0.15
0.14
0.14
0.14
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0.13
0.13
0.13
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0.12
0.12
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0.11
0.11
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0.10
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0.09
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0.08
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0.08
0.08
0.08
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0.07
0.07
0.07
0.07
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0.06
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0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.21
0.27
0.24
0.04
0.12
0.10
0.05
0.10
0.03
0.03
0.31
0.08
0.08
0.30
0.19
0.29
0.09
0.28
0.28
0.12
0.25
0.30
0.84
0.04
0.25
0.14
0.26
0.25
0.03
0.16
0.06
0.12
0.25
0.17
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0.06
0.11
0.19
0.00
0.00
0.23
0.01
0.23
0.01
0.00
0.17
0.20
0.01
381
0.10
0.01
0.07
0.05
0.00
0.19
0.11
0.06
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0.01

0.14

0.00

0.05
0.07

0.08
2.03
7.02
0.16
0.15
0.15
0.14
0.14
0.14
0.13
0.84
0.44
0.09
0.12
114
0.96
0.00
0.11
0.11
0.11
0.03
0.00
0.10
0.10
4.36
0.32
0.10
3.24
0.09
0.69
0.09
0.09
128
0.78
0.41
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.14
0.06
0.06
2.04
0.06
0.06
0.05
22.47
0.05
0.03
0.16
0.05
0.05
0.00
0.01

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00
0.00
0.00

0.18
0.16
0.16
0.16
0.15
0.15
0.14
0.14
0.14
0.13
0.13
0.13
0.13
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.00
0.00
0.00
1.82

0.31

0.00
0.00
0.00
0.41

0.00
0.00

0.00

0.00
0.00
0.37
0.02
0.00
0.00

0.00
0.02
0.00
0.00
0.00
0.00

0.34

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.18
0.16
0.16
17.22
0.15
0.15
0.14
0.14
0.21
0.13
0.13
0.13
0.13
0.70
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.73
0.06
0.10
0.10
0.09
0.09
0.09
0.05
0.09
0.08
0.08
0.08
0.08
0.85
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.00
0.00
0.00
5.67

0.99

0.00
0.00
0.00
1.84

0.00
0.00

0.00

0.00
0.00
297
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.14

1.42

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.18
0.16
0.16
189.75
0.15
0.15
0.14
0.14
5.16
0.13
0.13
0.13
0.13
24.65
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
82.37
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.05
0.08
2245
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

0.00
0.00
0.00
0.62

0.00

0.00
0.00
0.62
0.00

0.00
0.00

0.00

0.00
0.00
2.50
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.62

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.18
0.16
0.16
1.32
0.15
0.15
0.14
0.14
0.14
0.13
0.13
0.13
1.85
0.12
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
57.60
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
3.65
0.08
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05



Perl_sv_2mortal
Perl_pp_leaveloop
Perl_pp_predec
Perl_yyparse
Perl_sv_setuv
Perl_pp_rv2sv
Perl_av_clear
stremp

_read

Perl_save sptr
Perl_sv_dec
Perl_newSVpv
Perl_pp_aelemfast
_libc_write
Perl_dounwind
cast_iv
Perl_yylex
Perl_hv_iternext
Perl_magic_get
Perl_pp_split
Perl_pp_srand
Perl_sv_catsv
.urem

Perl_save scalar
Perl_unsharepvn
Perl_gv_fetchpv
del_xpv
Perl_pp_le
Perl_save_destructor
Perl_pp_add
Perl_pp_substcont
Perl_rxres_restore
tokeq

_morecore
Perl_op_free
Perl_pp_sort
Perl_pop_return
Perl_pp_shift
dopoptosub_at
Perl_pp_regcreset
Perl_saferealloc
realloc

atoi

Perl_pp_gv
Perl_sv_newmortal
Perl_hv_fetch
Perl_sv_unref
Perl_hv_free_ent
Perl_newSVOP
regatom
Perl_pp_It
Perl_av_undef
Perl_pp_subtract
gsortsv
Per|_peep
dopoptosub
del_xiv

0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.10
0.03
0.02
0.02
0.00
0.14
0.17
0.02
0.05
0.06
0.02
0.01
0.00
0.01
0.03
0.01
0.02
0.00
0.30
0.18
0.03
0.01
0.02
0.00
0.00
0.00
0.10
0.00
0.07
0.21
0.00
0.00
0.02
0.02
0.02
0.00
0.11
0.12
0.03
0.02
0.02
0.02
0.07
0.05
0.01
0.28
0.08
0.00
0.03
0.00
0.05
0.00
0.00
0.00
0.01
0.03
0.01
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0.09
0.00
0.01
0.01
0.03
0.40
0.65
0.00
0.01
0.03
0.00
0.01
0.03
0.01
0.00
0.01
0.00
0.03
243
0.75
0.00
0.01
0.00
0.02
0.02
0.02
0.32
0.02
0.13
181
0.02
0.02
0.00
0.00
0.00
0.02
1.00
121
0.04
0.01
0.01
0.01
0.36
0.16
0.00
7.29
0.49
0.01
0.04
0.01
0.16
0.01
0.01
0.01
0.00
0.04
0.00

0.10
0.14

0.00
0.00
0.04
0.29
0.06
0.00
0.20

0.00
0.07
0.00
0.01
0.01
0.01
0.00
0.27
0.00

0.03
0.02
0.27
0.00
0.42
0.08
0.02
0.22
0.18
0.50
0.15
0.00
0.00
0.00

0.08
0.08
0.09

0.03
0.06
0.10
0.05
0.01
0.31
0.00
0.00
0.00
0.00
0.16
0.03
0.09

0.00
0.05
0.03

0.09
0.25
0.04
0.04
0.03
0.00
2.25
0.03
0.03
0.96
0.03
0.03
0.05
0.03
0.01
0.01
0.01
0.03
1.92
0.03
0.03
0.00
0.00
3.13
0.02
8.00
0.18
0.00
2.00
128
11.52
0.85
0.02
0.02
0.02
0.02
0.49
0.49
0.64
0.01
0.04
0.25
0.81
0.16
0.00
9.00
0.01
0.01
0.01
0.01
225
0.04
0.64
0.01
0.01
0.16
0.04

0.00
0.14

0.00
0.00

0.20
0.00
0.00
0.07

0.00

0.00
0.04
0.00
0.00
0.00

0.11

0.25
0.00
0.00
0.20

0.00

0.00
0.00
0.00
0.00
0.06

0.07

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
1.37
0.22

0.00
0.03
0.01

0.04
0.25
0.04
0.04
0.03
0.03
0.96
0.03
0.03
0.05
0.03
0.03
0.03
0.03
0.00
0.03
0.03
0.03
0.03
0.03
0.03
0.41
0.02
2.65
0.02
0.02
1.62
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.25
0.01
0.36
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
184.96
441
0.01
0.01
0.01
0.04
0.00

0.00
0.00

0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.00
0.33
0.00
0.09
0.00
0.00
0.06
0.00
0.11
0.00
0.00

0.00
0.00

0.00

0.08

0.16

0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.04
0.04
2.10
0.04
0.12
0.03
0.03
0.03
0.03
0.03
0.21
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.08
0.02
0.98
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.00
0.99
0.00
0.28
0.00
0.00
0.71
0.00
127
0.00
0.00

0.00
0.00

0.00

0.71
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0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.04
0.04
22.56
0.04
2.08
0.03
0.03
0.03
1541
0.03
51.25
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
1541
0.02
78.13
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.00
0.62
0.00
0.00
0.00
0.00
2.50
0.00
0.00
0.00
0.00

0.00
0.00

0.00

3.75
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0.00

0.00

0.00

0.00
0.00

0.00
0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.04
0.04
8.41
0.04
0.03
0.03
0.03
0.03
203.36
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
461.28
0.02
75.65
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01



restore_magic 001 023 484 020 361 0.01
Perl_mg_get 001 020 361 035 1156 0.01
Perl_hv_iterkeysv 001 000 001 000 001 000 001
Perl_pp_exists 001 0.01 0.00 0.01 0.01
Perl_scalar 001 001 000 000 001 000 001
Perl_newSViv 001 002 001 006 0.25 0.01
Perl_sv_2bool 001 000 001 0.08 049 0.01
Perl_share_hek 001 000 001 000 001 000 001
Perl_pp_padav 001 0.03 0.04 0.01 0.01
Perl_append_elem 001 001 000 000 001 000 001
Perl_pp_last 001 0.03 0.04 0.01 0.01
Perl_sv_2iv 001 004 009 009 064 064 39.69
Perl_av_extend 001 000 001 005 016 032 961
Perl_gp_free 001 000 001 005 0.16 0.01
Perl_pp_method 001 038 1369 0.06 0.25 0.01
reg 001 000 001 000 001 000 001
Perl_pp_regcomp 001 0.00 0.01 0.01 0.01
Perl_pp_orassign 0.01 0.01 0.01 0.01
Perl_sv_vcatpvfn 001 007 036 000 001 000 001
Perl_ref 001 000 001 000 001 000 001
Perl_sv_add_arena 001 000 001 000 001 000 001
Sum 99.68 97.22 357.88 93.58 180.78 96.66 388.24
Ref Train Train Tran Train Train Tran

Diffmail Chi Perfect Chi Scrabbl Chi

90% confidence level (177 entries) = 200.432
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0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

37.50
Test

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

619.19

0.00 0.01
0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.01

0.01

0.01

0.00 0.01
0.00 0.01
0.00 0.01
98.09 136.75

Test LgRed LgRed

Chi

Chi

0.00 0.01
0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.01

0.01

0.01

0.00 0.01
0.00 0.01
0.00 0.01
93.04 609.15
MdRed MdRed
Chi

0.00 0.01
0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.00 0.01
0.01

0.01

0.00 0.01
0.01

0.01

0.01

0.01

0.01

0.00 0.01
0.00 0.01
0.00 0.01
89.98 966.17
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.diffmail, train.perfect, train.scrabbl, test, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets as compared to the full SPEC reference datasets. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. This
data was gathered with the gprof profiling utility. *90% Conf = Critical value of the chi-squared
statistic at the 90 percent confidence level. Numbers in the Ref, Train.Diffmail, Train.Perfect,
Train.Scrabbl, 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.Diffmail Chi,
Train.Perfect Chi, Train.Scrabbl 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).

Ref Train Tran Tran Train Train Tran Test Test LgRed LgRed MdRed MdRed SmRed SmRed

Function Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi Chi
internal_mcount 39.21 4050 004 4764 181 4387 055 833 2432 5546 6.73 5777 879 5099 354
regmatch 2811 1377 732 104 26.07 000 2811 0.00 2811 28.11 28.11 28.11
Perl_my_bcopy 378 28 0283 129 164 138 152 000 378 000 378 000 378 000 378
_mcount 268 275 000 272 000 231 005 268 190 023 271 000 397 062
Perl_runops_standard 232 258 003 277 009 713 997 000 232 599 581 603 593 596 571
regtry 146 115 007 013 121 000 146 000 146 1.46 1.46 1.46
Perl_pp_match 113 064 021 000 113 000 113 113 113 113 113
Perl_sv_setsv 107 251 194 253 199 258 213 000 107 211 101 226 132 066 016
Perl_hv_fetch_ent 105 049 030 000 105 013 081 000 105 1.05 1.05 1.05
Perl_regexec_flags 076 097 006 075 000 000 076 000 0.76 0.76 0.76 0.76
Perl_my_memcmp 073 032 0283 019 040 039 016 000 073 000 073 000 073 000 0.73
realfree 065 040 010 073 001 092 011 000 065 000 065 000 065 000 0.65
Perl_pp_gvsv 063 046 005 149 117 858 10032 833 9411 106 029 136 08 265 648
Perl_pp_nextstate 061 110 039 093 017 153 139 833 9770 29 905 241 531 199 312
Perl_pp_padsv 060 190 282 011 040 060 000 060 289 874 211 380 132 086
Perl_pp_and 057 060 000 017 028 148 145 000 057 211 416 25 695 199 354
Perl_leave_scope 047 123 123 158 262 069 010 000 047 000 047 000 047 000 047
Perl_pp_helem 045 028 006 000 045 003 039 000 045 0.45 0.45 0.45
MD5Transform 043 009 0.27 0.43 0.43 0.43 0.43 0.43 0.43
Perl_pp_rv2av 043 029 005 094 060 133 188 000 043 0.43 0.43 0.43
Perl_sv_upgrade 043 082 035 171 381 132 184 000 043 000 043 000 043 000 043
t_splay 043 014 020 007 030 009 027 000 043 000 043 000 043 000 043
Perl_pp_const 042 057 005 08 046 116 130 000 042 211 680 211 680 199 587
Perl_sv_clear 037 072 033 127 219 124 205 000 037 000 037 000 037 000 037
Perl_pp_rv2hv 037 017 011 000 037 009 021 000 037 0.37 0.37 0.37
Perl_fbm_instr 037 012 017 011 018 0.37 0.37 0.37 0.37 0.37
Perl_pp_aelem 034 002 030 025 002 113 184 0.34 0.34 0.34 0.34
_malloc_unlocked 033 062 025 074 051 072 046 000 033 000 033 000 033 000 033
Perl_ibcmp 032 003 0.26 0.32 0.32 0.32 0.32 0.32 0.32
_free_unlocked 026 045 014 084 129 165 743 000 026 000 026 000 026 000 0.26
Perl_sv_free 025 062 05 139 520 138 511 000 025 000 025 000 025 000 025
Perl_av_fetch 024 001 022 011 007 051 030 000 024 000 024 000 024 000 024
Perl_pp_not 022 006 012 004 015 0.22 0.22 0.22 0.22 0.22
Perl_vivify_ref 021 014 002 002 017 0.21 0.21 0.21 0.21 0.21
Perl_pp_entersub 021 075 139 150 792 177 1159 000 0.21 0.21 0.21 0.21
Perl_pp_unstack 019 o011 003 007 008 073 153 000 019 000 019 000 019 0.00 019
Decode 018 0.09 0.05 0.18 0.18 0.18 0.18 0.18 0.18
_brk_unlocked 0.18 0.09 0.05 0.18 0.18 0.18 018 015 000 066 1.28
Perl_pp_sassign 017 067 147 032 013 040 031 000 017 113 542 075 198 132 7.78
Perl_pp_rand 017 002 013 0.17 0.17 0.17 521 14942 317 5294 464 11753
mutex_lock 016 028 009 054 09 047 060 000 016 000 016 000 016 000 0.16
Perl_pp_preinc 016 003 011 002 012 075 218 0.16 0.16 0.16 0.16
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Perl_pp_enter
Perl_sv_2nv
_return_zero
Perl_sv_grow
Perl_pp_cond_expr
t_delete
Perl_pp_eq
Perl_safefree
Perl_sv_setiv
Perl_sv_mortalcopy
Perl_pp_return
Perl_pp_pushmark
Perl_pp_concat
Perl_push_scope
Perl_free_tmps
Perl_pp_bit_and
Perl_sv_setpvn
Perl_sv_catpvn
Perl_pp_gt
MD5_memset
.rem
Perl_pp_subst
cleanfree
Perl_av_shift
mutex_unlock
Perl_sv_catsv
regrepeat
Perl_pp_leavesub
Perl_newSVv
_smalloc

free
Perl_safemalloc
Perl_pop_scope
Perl_save int
memcpy
Perl_pp_split
Perl_scan_str
Perl_sv_cmp
Perl_av_store
Perl_sv_setnv
Perl_pp_aassign
Perl_pp_push
Perl_save clearsv
Perl_pp_or
Perl_dounwind
Perl_yylex
malloc
Perl_sv_gets
Perl_pp_stub
Perl_sv_eq
Perl_av_push
Perl_yyparse
Perl_sv_2mortal
Perl_pp_defined
realloc
_libc_write
Perl_pp_leave
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Perl_pp_le
Perl_newSVpv
_libc_read
Perl_pp_enterloop
Perl_sv_dec
modf
Perl_mg_get
tokeq
Perl_pp_seq
cast_iv
Perl_hv_iterkeysv
gsortsv
Perl_sv_setuv
.urem
Perl_av_clear
Perl_hv_exists_ent
Perl_save sptr
dopoptosub_at
Perl_pp_leaveloop
Perl_pp_int
Perl_pp_iter
Perl_share_hek
Perl_pp_substcont
Perl_pp_last
_morecore
Perl_pp_rv2sv
Perl_pp_add
Perl_hv_iternext
Perl_save scalar
Perl_magic_get
Perl_unsharepvn
Perl_gv_fetchpv
Perl_pregcomp
Perl_pp_srand
Perl_push_return
Perl_pp_shift
Perl_savepvn
Perl_pp_predec
Perl_save_destructor
stremp

regatom
Perl_pp_refgen
Perl_pp_method
Perl_av_undef
Perl_sv_vcatpvfn
hfreeentries
Perl_saferealloc
Perl_pp_aelemfast
Perl_scalar

atoi
Perl_hv_fetch
Perl_hv_store_ent
Perl_rxres_save
Perl_newSVOP
.umul
Perl_pp_rv2gv
study_chunk
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Perl_pp_gmtime 001 000 001 0.01 0.01

Perl_do_kv 001 000 001 000 001 000 001
Perl_pp_regcreset 001 003 004 0.01 0.01
restore_magic 001 015 196 025 576 0.01
strehr 001 000 001 000 001 000 001
Perl_pp_gv 001 006 025 005 016 000 001
Perl_sv_newmortal 001 002 001 001 000 000 001
Perl_sv_unref 001 008 049 000 001 0.01
Perl_regnext 001 000 001 000 001 000 001
Perl_rxres restore 001 000 001 018 289 0.01
Perl_pp_padav 001 004 009 0.01 0.01
mul 001 005 016 013 144 001 000
cast_uv 001 002 001 002 001 028 729
Perl_pp_lc 001 000 001 0.01 0.01
Perl_do_trans 0.01 0.01 0.01 0.01
reg 001 000 001 000 001 000 001
Perl_pp_regcomp 001 000 001 0.01 0.01
Perl_newUNOP 001 000 001 000 001 000 001
Perl_pp_multiply 001 000 001 020 361 0.01
more_xpv 001 000 001 000 001 000 001
Perl_ck_fun 001 000 001 000 001 000 001
Perl_pp_unpack 001 000 001 022 441 0.01
Perl_pp_sort 001 000 001 001 000 001
Sum 9973 97.34 23258 9454 18319 9591 250.77

Ref Train  Train Tran Train Train Train
Diffmail Chi Perfect Chi Scrabbl Chi

90% confidence level (179 entries) = 202.568
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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.diffmail, train.perfect, train.scrabbl, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets, as compared to the full SPEC reference dataset. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. 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.Diffmail, Train.Perfect, Train.Scrabbl, 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.Diffmail Chi, Train.Perfect Chi, Train.Scrabbl 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). Note: Test dataset profile is not available due to an unimplemented system call.

253.perlbmk

OO0 Program

Inst Type Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed
Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

load 2989 3013 0.00 3234 020 3337 041 3591 121 3590 121 3581 117

store 1580 1566 0.00 1566 0.00 1567 000 1381 025 1383 025 1394 022

unconditional branch 848 827 001 757 010 850 000 799 003 79 003 772 007
conditional branch 1190 1060 014 931 05 930 057 936 054 931 056 896 0.73

int computation 3390 3518 005 3501 004 3302 002 3169 014 3180 013 3246 0.06
fp computation 002 016 098 011 041 014 072 123 7321 121 7081 111 5941
trap 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Sum 99.99 100.00 1.18 100.00 130 100.00 1.72 99.99 75.38 100.00 72.99 100.00 61.65
Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed

Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

90% confidence level (7 entries) = 10.645
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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.diffmail, train.perfect, train.scrabbl, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets, as compared to the full SPEC reference dataset. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. 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.Diffmail, Train.Perfect, Train.Scrabbl, 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.Diffmail Chi, Train.Perfect Chi, Train.Scrabbl 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). Note: Test dataset profile is not available due to an unimplemented system call.

253.perlbmk

O1 Program

Inst Type Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed
Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

load 28.01 2826 0.00 2941 007 3111 034 3453 152 3441 146 3361 112

store 1530 1532 0.00 1556 0.00 1546 000 1361 019 1361 019 1365 018

unconditional branch 567 575 000 635 008 677 021 666 017 662 016 636 0.08
conditional branch 1540 1391 014 1190 080 1200 0.75 1211 070 1212 0.70 1221 0.66

int computation 3559 3655 003 3663 003 3445 004 3129 052 3144 048 3244 028
fp computation 003 021 108 015 048 022 120 181 10561 1.80 10443 172 95.20
trap 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Sum 100.00 100.00 1.25 100.00 146 100.01 255 100.01 108.71 100.00 107.42 99.99 97.52
Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed

Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

90% confidence level (7 entries) = 10.645
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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.diffmail, train.perfect, train.scrabbl, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets, as compared to the full SPEC reference dataset. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. 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.Diffmail, Train.Perfect, Train.Scrabbl, 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.Diffmail Chi, Train.Perfect Chi, Train.Scrabbl 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). Note: Test dataset profile is not available due to an unimplemented system call.

253.perlbmk

02 Program

Inst Type Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed
Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

load 2797 2804 000 29.06 004 3062 025 3411 135 3402 131 3341 106

store 1539 1542 0.00 1572 001 1567 001 1385 015 1387 015 1398 013

unconditional branch 565 573 000 631 008 675 021 654 014 650 013 628 0.07
conditional branch 1537 139 013 1200 074 1210 0.70 1224 064 1226 063 1241 057

int computation 3560 3664 003 3677 004 3468 002 3154 046 3163 044 3226 031
fp computation 003 021 108 014 040 019 08 173 9.33 172 9520 166 88.56
trap 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Sum 100.01 100.00 1.24 100.00 131 100.01 2.04 100.01 99.08 100.00 97.86 100.00 90.70
Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed

Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

90% confidence level (7 entries) = 10.645
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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.diffmail, train.perfect, train.scrabbl, large (LgRed), medium (MdRed), and
small (SmRed) reduced datasets, as compared to the full SPEC reference dataset. Note: the
large reduced (LgRed) dataset is the same as the ref.makerand dataset for this benchmark. 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.Diffmail, Train.Perfect, Train.Scrabbl, 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.Diffmail Chi, Train.Perfect Chi, Train.Scrabbl 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). Note: Test dataset profile is not available due to an unimplemented system call.

253.perlbmk

02 Program

Inst Type Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed
Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

load 2797 2804 000 29.06 004 3062 025 3411 135 3402 131 3341 106

store 1539 1542 0.00 1572 001 1567 001 1385 015 1387 015 1398 013

unconditional branch 565 573 000 631 008 675 021 654 014 650 013 628 0.07
conditional branch 1537 139 013 1200 074 1210 0.70 1224 064 1226 063 1241 057

int computation 3560 3664 003 3677 004 3468 002 3154 046 3163 044 3226 031
fp computation 003 021 108 014 040 019 08 173 9.33 172 9520 166 88.56
trap 000 000 000 000 000 000 000 000 000 000 000 000 0.00
Sum 100.01 100.00 1.24 100.00 131 100.01 2.04 100.01 99.08 100.00 97.86 100.00 90.70
Ref Tran Train Train Tran Train Train LgRed LgRed MdRed MdRed SmRed SmRed

Diffmail Chi Perfect Chi Scrabbl Chi Chi Chi Chi

90% confidence level (7 entries) = 10.645
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Cache profile

The following chart shows level 1 data cache miss rates for the ref.535, train.diffmalil,
train.perfect, train.scrabbl, LgRed, MdRed, and SmRed datasets. Note: the Igred dataset is the
same as the ref.makerand dataset for this benchmark. 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. Note: Test dataset profile is not available due to an unimplemented
system call.
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Instruction Counts for all Datasets

The following table shows the instruction counts and estimated simulation time for the
reference.535 (Ref), train.diffmall, train.perfect, train.scrabbl, large (LgRed), medium(MdRed),
and small (SmRed) reduced datasets. Note: the Igred dataset is the same as the ref.makerand
dataset for this benchmark. Instruction counts are from the simulated benchmark, compiled at
optimization level OO0 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). Note: Test dataset profile is not available due to an
unimplemented system call.

Ref.535 Train. Train. Train. LgRed MdRed SmRed
diffmail perfect scrabbl

Instruction Count

(in millions) 70904 38974 19177 27980 1852 870 204
Simulation Time

(in hours) 437.7 240.6 118.4 112.7 114 54 13
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