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stream_d.f

171 DO 70 k = 1,ntimes

172

173 t = mysecond()

176 DO 30 j = 1,n

177 c) = a@)

178 30 CONT INUE

186 DO 40 j = 1,n

187 b(J) = scalar*c(j)
188 40 CONT INUE

196 DO 50 j = 1,n

197 cd) = a@ + b))
198 50 CONT INUE

206 DO 60 j = 1,n

207 a@) = b@) + scalar*c()
208 60 CONT INUE

212 70 CONTINUE
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—opt_report_routine<name>

—opt_report_file<name>

-opt_report_phase<name>

-opt_report_level[min|med|max]
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ipo

Interprocedural Optimizer

-ipo, -ip

hlo

High-level Language
Optimizer

-03 ( Loop unrolling )

Intermediate Language
Scalar Optimizer

ecg

Itanium Compiler Code
Generator

( Software Pipelining )

pgo

Profile Guided Optimizer

-prof_gen, -prof_use

all

All optimizers

Copyright © 2003 Intel Corporation.

Inte
Labs




Intel
Developer
Forum

stream_d.f

Code emission report Tor Funcilan HAIR (1} im Tile siress d.F
Coveat ! #ll dyrasic dain bansd an static profiles
Code slee:
- bairesd il = 519
Static lnubructizn cound Tescluding repsd = 958
Static Instruciisn cosnd (Prel (ewclisding reapal = & (0,0%k
Static inubrucfizsn cound (SHPY (excluding repal = 41 {4.33
Static Lnstruciisn cownd (BCS) (ewcluwding respsl = & (0,.8%k
Static inmbtructizn cound (Poatl (axcleding nopal = 9l {95_.1%)
Stotic Lnstructien cowni {lnknows? {escluding nopad = @ 00,030
Static nop count = 55
Static nop count compaved te total irstroctions = .1
Bynasic burdls count = B FODEEER DT
Dinomie lnstrocbban osml (excloding ripal = D.G2000 e+
Dynasic nop count i 0y [ 5 PR
Duynamic nop counl compared Lo dygeasic insbreclions = 19,43
Dynosic hot instreciisn coant {emcluding nepal = & OOl el
[ Cynimic cold insbruction coemt fexcluding repal = QLD e
Catissied e time. In ogcoles = o GO0 s w0l
Estimaimd axme Limm. in ogeles (Pred = .0 00 (0. OTh
[atimsied cvec time. In ogoles (GHPD = 4, 050008 (00,02
Entimaind axmc timm. in ogcles (GLED = 2.0000EGa+0E (0.4Th
Eatimaied exec time. Ln ogoles (Post) = 2503602 (0,00
Emtimaind axmc tims, in ogolon (lnkrownd = D00 00 (0, Ok
Average IFL = @b
“rep” OBEL, 4SS0 194, 1-§ kT
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* 1
[ ] e
* add r31 =15, 16 ;; Instr Group A
mov = Instr Group B
add r2=r8,r9;;
mov r7=r2
mov rl5 =r27
mov rl6 = r28 Instr Group C
mov rl7 =r29
add r3=rll, r20 ;
mov r10=r3 Instr Group D
Intel
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Code emission report Tor Funcilan HAIR (1} im Tile siress d.F
Coveat ! #ll dyrasic dain bansd an static profiles
Code slee:
Static bundls coand = 519
Static lnubructizn cound Tescluding repsd = 958
Static Instruciisn cosnd (Prel (ewclisding reapal = & (0,0%k
Static inubrucfizsn cound (SHPY (excluding repal = 41 {4.33
Static Lnstruciisn cownd (BCS) (ewcluwding respsl = & (0,.8%k
Static inmbtructizn cound (Poatl (axcleding nopal = a1 {95.11%)
Static Lnstructisn cowl {Usknows? {excluding nopal = @ (0,0%)
Static nop count = 55
Static nop count compaved te total irstroctions = .1
Dynamic burdls count = B FODSER DT
Dignamis IaSleuciion ool l;-:m.-.l.ud'l.u" TR W 1 o) TR
Dynasic nop count i 0y [ 5 PR
Duynamic nop counl compared Lo dysamic lnablrsclions = 19.4%
Dynosic hot instreciisn coant {emcluding nepal = & OOl el
I Dynamic cold bnslruction counl (excluding repal = QL OO0 e
Cotimated exec time. in ogpcles = 4. G0 e vl
uk imad axzet Lime, In ogcles LFral B P D TR Y
[atimsied cvec time. In ogoles (GHPD EE] Fe il [HU,E
Entimaind axmc timm. in ogcles (GLED g D
Eatimaied exec time. Ln ogoles (Post) = 2503602 (0,00
Emtimaind axmc tims, in ogolon (lnkrownd = D00 00 (0, Ok
Average IFL = 9.dh
“Trg o, g 194, 1-§ kT
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ey

load xi
fmul yi
store yi
branch loop

v load

v fmul

v store

v branch

» Load, fmul, store branch

P RPN -
*
*

Intel
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Cycle 1: load x1
Cycle 2: load x2
Cycle 3: load x3
Cycle 4: load x4
Cycle 5: load x5 fmul yl=a,x1
Cycle 6: load x6 fmul y2=a,x2

For n=8

Cycle 7: load x7 fmul y3=a,x3 storeyl
Cycle 8: load x8 fmul y4=a,x4 store y2
Cycle 9: fmul y5=a,x5 store y3
Cycle 10: fmul y6=a,x6 store y4
Cycle 11: fmul y7=a,x7 store y5
Cycle 12: fmul y8=a,x8 store y6
Cycle 13: store y7
Cycle 14: store y8
1 7

Intel
Copyright © 2003 Intel Corporation. 14 Labs




Dé@%loger
stream_d.f 207

nop. i 0 ;;

// 3;035 42: lentry lexit ltail collapsed pipelined Pred: 41 42 Succ:
-S
// Freq 9.0e+06
}
.bl_42:
{ -.mFi
(p16) Idfd 32=[r18],8 //0:207 395
(p27) fma.d  f56=f6,f43,¥55 //11:207 397
nop. i 0
3
{ .mmb
(p16) Idfd f44=[r17],8 //0:207 396
(p31) stfd [ri6]=f60,8 //15:207 398
// Branch taken probability 0.99
br.ctop.sptk -b1_42 ;; //0:206 402
// Block 43: epilog Pred: 42 Succ: 44 -0
// Freq 9.0e+00
}
Intel
Copyright © 2003 Intel Corporation. 15 Labs
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stream_d.f 207

SWP REPORT LOG OPENED ON Sun Nov 30 16:39:51 2003

Swp report for loop at line 207 in MAIN__ in file stream_d.f

Resource 11
Recurrence 11
Minimum 11
Scheduled 11

PR OR

Percent of Resource Il needed by arithmetic ops = 100%
Percent of Resource Il needed by memory ops = 100%
Percent of Resource Il needed by floating point ops = 100%
Number of stages in the software pipeline = 16

Intel
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e B - Dér{:/:eglll'l?mer
Initiation Interval (I1)

- MAX

Intel
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High Level Optimizer Report for: MAIN__

Estimate of max_trip_count of loop at line 206=125001
Total #of lines prefetched in MAIN__ for loop in line 206=3

# of spatial prefetches in MAIN__ for loop in line 206=3, dist=100
#

Load-pair formed at line 197 , 197 [Method = Aligned]
Load-pair formed at line 197 , 197 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 207 , 207 [Method = Aligned]
Load-pair formed at line 215 , 215 [Method = Aligned]
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Block, Unroll, Jam Report:

(loop line numbers, unroll factors and type of transformation)
Loop at line 151 unrolled without remainder by
Loop at line 158 unrolled without remainder by
Loop at line 176 unrolled without remainder by
Loop at line 186 unrolled without remainder by
Loop at line 196 unrolled without remainder by
Loop at line 206 unrolled without remainder by
Loop at line 216 completely unrolled by 4

0B D DO

Swp report for loop at line 207 in MAIN__ in file stream_d.f

Resource 11 = 6
Recurrence Il = 0
Minimum 11 = 6
Scheduled 11 = 7
Percent of Resource Il needed by arithmetic ops = 83%
Percent of Resource Il needed by memory ops = 83%
Percent of Resource Il needed by floating point ops = 67%
Number of stages in the software pipeline = 3
Intel
Copyright © 2003 Intel Corporation. 21 Labs
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206 DO 60 j = 1,n
207 a@) = b@) + scalar*c()
208 60 CONT INUE
206 DO jj = 1,n/8
207 J1=gi-1=*8
207 a@) = b@) + scalar*c(Q)
207 a(+1) = b(g+1) + scalar*c(j+1)
207 a(+2) = b(g+2) + scalar*c(j+2)
207 a(+3) = b(+3) + scalar*c(j+3)
207 a(j+4) = b(J+4) + scalar*c(j+4)
207 a(+5) = b(j+5) + scalar*c(j+5)
207 a(j+6) = b(j+6) + scalar*c(j+6)
207 a(+7) = b(g+7) + scalar*c(j+7)
207 END DO
207 DO 60 j = (n/8)*8, n+mod(n,8)
207 a@) = b@@) + scalar*c(Q)
208 60 CONT INUE

Intel
Copyright © 2003 Intel Corporation. 22 Labs
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7/ Blogk 44: lentry lexit Itail collapsed pipelined Pred: 44 43 Suce: 44 ot
s (p16) add 136=64,r37 1/4:206 617
/7 Freq 2.7e+07 (p16) Ifetch.ntl [r34] 7743206 598
(p17) fra.d  f47=f6,f51,133 //11:207 578
.b1_ 3
. { -
(p16) 141,¥32=[r39] //0:207 574 (p18) stfd [r23]=156,64 //18:207 597
(p18) fma.d  f55=76,172,T45 //14:207 594 (p18) stfd [r2: .64 /71 7 595
nop.i 0 (p17) fra.d  38=F6,f54,f42 ;; //11:207 576
z _nfi T it
(p16) 153, 50=[r38] 1/0:207 575 (p16) add 7/5:206 613
(p18) fma.d  156=6,f69,36 //14:207 596 (p16) add //5:206 614
nop.i 0;;: (p17) fma.d //12:207 582
5 it
016) 1dfpd  F45,136=[r42] //1:207 580 (p16) add //5:206 615
(p16) ldfpd  f60, f57=[r44] 7713207 581 (p16) add 7/5:206 616
nop.i 0 (p17) fra.d #/12:207 584
_mmi i
(p18) stfd 1/15:207 577 (p16) Ifetch.ntl [r21],64 1/6:206 602
(p18) stfd /7153207 579 (p17) fra.d  £37=f6,f66,F49 //13:207 588
nop. i (p16) add r32=128,r34 7/6:206 599
T b
(p16) Idfpd  48,39=[r46] //2:207 586 (p16) add //6:206 612
(p16) Idfpd  65,62=[r37] //2:207 587 (p17) fma.d 163, //13:207 590
nop.i 0 /7 Branch taken probability 1.00
} br.ctop.sptk  .b1_ 44 ;; 1/6:206 620
€ omi /7 Block 45: epilog Pred: 44 Succ: 46 -0
(p18) stfd 1/16:207 583
(p18) strd 1/16:207 585
nop. i
3
=
(p16) Idfpd  70,F67=[r41] //3:207 593
(p16) tdfpd  43,¥34=[r36] 7/3:207 592
(p16) add 135=64,r36 //3:206 618
(p18) stfd [r2s)= //17:207 591
(p18) stfd [r24 = //17:207 589
(p16) add 40=64,r41 #/3:206 619
> Inte
Copyright © 2003 Intel Corporation. 23 Labs
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mike B e a2 " ittt resmr Fary -B3 -g sparallel stresm d. 7 secarl cp.F
ol _report _leselase -opl _regos T
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Copyright © 2003 Intel Corporation. 25 Labs
Intel
Developer
Forum
. (Fortran)
— ltanium®2

. int
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] Dg{}gloger
multiply d.c

1 #include "multiply _d.h"

2

3 // matrix multiply routine

4

5 void multiply_d(double a[][DIM], double b[][DIM], double c[][DIM])

6 {

7 int i,j.k;

8 double temp;

9 For(i=0;i<NUM;i++) {

10 Ffor(k=0;Kk<NUM;k++) {

11 Tfor(J=0;jJ<NUM;j++) {

12 clillil = clil] + alillk]l * bIKILi]:

13 }

14 }

15 }

16 }

17

Inte
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mikeiBiigerd? 1" hii/eal log 00 wairls.c malbiply d.c
mibeiELigerd? =" hileer a,sul

HUH 1024

Elapsed tims = 2EID0G00850. 003002 cycles

Frociles of Theoretical Lisin = S.0FL1EY

mikniBLigerd? ;" hid femk Loc 00 matriz.c suliiply d.c -opt_report 3 rep
sikeiRLigerd? " shilfeal a,5u8

HIH = 1024

Elapmad tima = 1{18537001 . 008008 lea
Fractiom of Theoretical Lisin = 9 052307
CTUTTLIETPS R I TR |

LLLLES]]
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Dg{}gloger
multiply d.c 12

Swp report for loop at line 12 in multiply_d in file multiply_d.c

Resource 11 = 4

Recurrence Il = 15

Minimum 11 = 15

Scheduled 1l = 18

Percent of Resource Il needed by arithmetic ops = 100%
Percent of Resource Il needed by memory ops = 100%
Percent of Resource Il needed by floating point ops = 25%
Number of stages in the software pipeline = 2

Following are the loop-carried memory dependence edges:
Store at line 12 --> Load at line 12
Store at line 12 --> Load at line 12
Store at line 12 --> Load at line 12
Store at line 12 --> Load at line 12

Load at 12 --> Store at line 12
Load at 12 --> Store at line 12
Store at 12 --> Load at line 12

Store at 12 --> Load at line 12

Intel
Copyright © 2003 Intel Corporation. 29 Labs
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-fno_alias

wlkal MLlgard T Ml fear (o~ Eskriv.c @ultdply d.c

wlkal BLLgerd® 1= rhit fem s ot

MR 1029

Elapaad time = 339502655 000000 oyc-las

fraction of Thaoreticel Lisit = 0020057

mihe | ML igeZ " Fhitl fem? fee -0 mpbriz.c pultliply d.c -opl_regerl 3k rep
mikie] B pge-E " il fear 8,0l

MM:1024

Elapasd tiee = 101HLHES100 000000 ixp0lea

bracilon of lhsarstilcal Lisit = O,00000F

wikal B igerd® i “rhit/en) oo <00 -Fro-slisn satric.c selilply_d.c -opi_report 2&
rap

mikalBiigardZ =" thit/enr s.cul

ME:1034

Elapsed Lime = FHEIIGH11Z . 00000 oyeles

Fraciion of Theorelical Lisit = 0,234019

ST e R N TR |
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multiply d.c 12

Swp report for loop at line 12 in multiply_d in file multiply_d.c

Resourcell = 3
Recurrence Il = 0
Minimum Il = 3
Scheduled Il = 3
Percent of Resource Il needed by arithmetic ops = 100%
Percent of Resource Il needed by memory ops =100%

Percent of Resource Il needed by floating point ops = 33%

Number of stages in the software pipeline= 6

Copyright © 2003 Intel Corporation. 31
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#pragma ivdep

#include "multiply_d.h"

// matrix multiply routine

void multiply_d(double a[][DIM], double b[][DIM], double

{

int i,j,k;

double temp;

For(i=0;i<NUM;i++) {
Ffor(k=0;k<NUM;k++) {

#pragma ivdep

Tfor(J=0;j<NUM;j++) {

c[1[DIMD

cliliyl = c[ilO] + alillk]l * bLk1Lil;

}

Copyright © 2003 Intel Corporation. 32
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Ivdep

wlkal MLlgardl T Ml feEsr (oo ~lE] Esbtriv.c @ultdply dr.c Capt_repsrt 3k rap
wlkal BLLgerd® 1= rhit fem s ot
MR 1029

Elapuaed time = MABIETFEE . G000 oyclas

Fraction of Thaoreticel Lisit = 0.21827F

mihel ML igeZ " Fhil fem fee ~03 -ivdep paralle]l setriz.e sulbiply dr e —opl_reps
L 3R Fep ——

ke B pErAR T i e Al

M :-104

I lapasd time = AA5ELHHIES 000000 oipe e

Fraction of Thaoratilcel Limit = 0273703

mikal BLigerd® “fhitsmmk ]

Intel
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C

#pragma [no]swp IDEC$ [NO]SWP

#pragma loop count (10000) IDEC$ LOOP COUNT (n)
#pragma distribute point IDEC$ DISTRIBUTE POINT
#pragma [noJunroll(n) IDEC$ [NOJUNROLL(n)
#pragma [no]prefetch a,b IDEC$ [NOJPREFETCH
#pragma ivdep IDEC$ IVDEP

Intel
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#pragma swp IDEC$ IVDEP
for (i=0; i<m ; i++) do j=1,n

{ a(b()) = a(b())+1
if (a[i]==0) enddo

{
bli]=a[i]+1;

else

bLil=a[i]*2;
3

}

Intel
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IPO

kel psrd? s it Faay loo 00 ssiris,o soltipljod.c
mikei¥ligardZ:"/hil fen} a.cul

HUM! 1804

Elapsed Cime = FHAFENAD2.000HID cycles
fraction of Thecratical Limit = 00311687
mike i jperddF-" il fas> loc 00 ssirie.c suliiply d.c -opt_regort >k rep
mikmiltigard?: " fhit fanf a.cul

HUM: 1524

Elapsed time = IGLESA3E135 00000 cyelan

fraciion of Theorstical Limii = 0,052710

mike ¥ iperds =" Mt feer Loe 0 -Fho-a&lies selicis o suliiplij d.¢ -apl_repart 2L

T

mike i dgper a2 hit fead &80l

HUM: 1824

Elspsed time = Z2O0T040609, 200030 cyclea
Fraciion of Thesrebical Lisitl = 0234120
miksi® igard? " ik fant dos 03 -Fro-aliss -ipo sabric.c saliiply d.c —opl_repor
ik rep —
mikmi#igard?: " /hik fanl a.oul

HUM 15024

Elspsed Lime = 13761459 .20003H) cyclaa
Fraciion of Theorsiical Lisit = O.490470

mike il iger €2 it fenr

Intel
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. (Fortran)
— ltanium®2
. C
. int
Intel
Copyright © 2003 Intel Corporation. 37 Labs

. ngtF%Ioger
Spec*2000 gzip
* gcc 185.151s
* ecc 45.146s (4.10x)

» -03 44.726s (4.14x)

» -O3 —ipo 43.341s (4.27x)
» -O3 —prof _gen ....

e -O3 —ipo —prof _use 34.305 (5.40x)

Linux kernel 2.4.19-smp,Intel®C/C++ compiler 7.1 #20030703,gcc 2.96
Tiger4 system Intel® Itanium 2 . MB Cache 2-way

Intel
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Vi i R

[miknifiigar? HOOEH11E gec -—varaion
[miknifiigar? HOE011E goc 9.c
[wikei@iiger? GOO00301]% tise . Fs il FAdewdmmill

real Bafi, 151
umr L
AL Dadl , 174
[mikni@iigar? (OI00H11E I

Copyright © 2003 Intel Corporation. 39

Inte

Labs

eccC

Intel
Developer
Forum

by mhe e e DR
[miknifiigar? HOOEH11E gec -—varaion
2.8

[miknifiigar? HOE011E goc 9.c
[wikei@iiger? GOO00301]% tise . Fs il FAdewdmmill

real Jafi, 151=

umr Zab . ¥l5m

AL Dadl , 174

[miknifiigar? HG0EH11E sce -ul .o
[mikei@iiger? GOO001]% time . fo.oul FAdewdmll

rial Dath, 196

umr D5 . 0F T

Al Dadl , 119
[miknifiigar? (HO0EH11E I
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[miknifiigar? HOOEH11E gec -—varaion
[miknifiigar? HOE011E goc 9.c
[wikei@iiger? GOO00301]% tise . Fs il FAdewdmmill

real Jafi, 151=

umr Zab . ¥l5m

AL Dadl , 174

[miknifiigar? HG0EH11E sce -ul .o
[mikei@iiger? GOO001]% time . fo.oul FAdewdmll

real Dafi, 1 96

umar w5 . 0F T a

Al Dadl , 119

[miknifiigar? HOOEHL1IE scc 02 -l ®.c
[mikei@iiger? GOO0063011% time . fo.oul Fodewdmll

real Dactd, 7 26
umer Dmdd . 604n
Al Dadl , 126
[mikni@iigar? 0030115 I

Intel
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_03 ( |S ) Dtlar{}eéloger

2.9

[sikeidiiger? 0OO00M1]S goo =,
[miknifiiger? (OROEM11E time .Sm.oul Fidewimull

roal Zah 151w

e Baki, 51 6a

myw LU L

[aikeidiiger? 0OI00MI11E oo ~wl =0
[miknifiigar? (OHOGH11E time .Sm.oul Fidewimull

roal D5 . 1 dEa

user D, 02 7

gy O . 110w

[aikeiliiger? OOEO0MI11E eco <03 ~wl =,
[miknifiigar? (HS0EH11E time .de.oul Fodew/mull

roal Dasid . 2
user Dt [iD43
myw Dml) . 135w
[aikeiliiger? 0OO00M1]% s =, Lokl

hits.c grlogt.c  grip.h lru.h tmiler h wnlzw.ce ukil.c
argpt.h peiopt, b dmflete.c revislon.h Arees.c  wpack.o  zip.c
deoflats.c grip.c low.c BRBE .E unlzh.c  wnrip.c

[Llmikeiftiger? 0M00211% |

Intel
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ays
[Llmikeiftiger? 0000020115 i
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crgpi.h grlopt b imllete.c revisden.h Lress.c  uspack.c xip.c
deflate, 0 Erlp.c lew,c apec .o wnlzh,e  wnzlp.c
[miknifiigar? 011 scc 03 -ipa -w) #.c

IF0: amdng IR for SispreccdblcOi.g

IMD: aming IR for fimpfacciPriHi .o

IPh: sedeg IR for SiepfecclAdetR.o

IPD: wmirg IR for AimpfacorB1CHY .0

IP0: amdng IR for Fispfecopkfll.o

IPD: amirg IR for fimpfaccCSRIT .0

IFd: amdng IR for FimpfeccllElr.q

IPD: wmirg IR for SimpfacchHSeld.o

IF0: smdng IR for Fispfecosd0liyl.o

IPD: amirg IR for Aimpfaccpbfube.o

IFD: amdng IR for ."I.lp."e-:n:::ﬁr:lEEr W

IMD: aming IR for fimpfaccHldicu.o

IP: amdng IR for Fimpfecc? WK .o

IPD: wmirg IR for fimpfacegBoBif .o

IP0: perforsing sultl-Flle optlsizotions

[mikni@iigar? MO time .fm.oul Fidewdmull

raal w3 . 3l
user Dat ., 21k
Dwll 437w

Intel
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[miknifiigar? (OR00H11E sce ~03  -prof _pes —wd #.c
[aikeidiiger? DOOODMI1]S tise . Fs.oul Fdesdmmill

real a2, 11k

umar .

e D, 122=

[miknifiigarsy 00113 ecc 02 -ipo -prof_uss -wl & c

Pogd Sintel fosapiler PO/ Labd i profesrps: WARMING: eslsting Apgoptl,dpl will ke
prararibtan.

fogd Sindel fosmpiler O/ labdfbimd profesrpe: serging duramic File: JFF17E 11290, 4]

n

EFH'FIH]: gipev. total woutlesa; D, routlees sfprafills infos 1
HIERIMG: inflate.c, iotal routinea: &, routines wiprefils info: 7
HARRIMG: lew.c. totsl routines: 1. routines afprollle dnfo; @
HIERIMG: apec.c. iotal roulives: 16, rostices wiprofile infe: 01
HARRTMG ) treea,o. teinl rosdimes: 14, reutines wiprofile dnfor 12
HIEAING: wnlsh.c teimnl rodican: 12 routines wiprofile info: @
HARATMG: wnlow, 0. teiol resdimes: 1. rostiess wiprofile infer 2
HIEAIMG: wnpeck.c, tofsl roukines: 3. reubines wiprofils infa: 0
HARATMG ) wnzip,o. teial redimes: 2. rostless wiprofile infar 1
HIEHTMG: wiil_ . total routinesa: 17, rosticas elprofiles infe: &
IFD: smdng IR for Slspfecclgd9Y.0

IPD: wmirg IR for Fimpfacojrilla.o

IF: smdng IR for Sispfeccl WFTY.0

Intel
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-prof_use

IMD: sadng IR for
IMD: sming IR for
IPd: sedng IR for
IPd: for
Ika:
IPd-
Iha:
TR0
Ikac
IPd-
LI
IPd-
Iha:
IPd:
LI

HHH
FEREE RS
i?i?i?i?i

.EH%

roal 4. 305

Oul) 122w

T D), 1B

HIRRIMG: wnpeck.c, toRtsl routines: ¥, reutines wiprofile infa:
HARRIMG wnzip,o. teiol resdises: 2. restiess wiprofile infer 1
HEATMG: wiil_c. total roubines:

SiEpfecclgdl9Y .0
ftmpla I"]l.ﬂ
Fimpieocl
ftmpfaccgih
ﬁ:kaluaﬁgm
SempfaccliiiF e
."“I:lpﬂ'eatunl:HPm
fimpia -a
-"“I:E-F-E

."“I:.:-F-!Ct-rnl::ii

Stmplaccllifvd.ao
SimpfecckilP 2.0
ftmpfacclaMbun.a

:
:
-
:
E’
g
i

[miknifiigar? (OHOGH11E time .Sm.oul Fidewimull

J[llktl.l'ui.er!‘ DLR002011% l

@

17, rostiras wiprofile infe: &

Intel
Develo;%er
Forum
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Compile program

icc -c -ipo foo.c foo.0
(fake object file)
foo.il
(un-optimized
Link program — intermediate
icc -o foo -ipo foo.o language files

2a. Compiler performs whole-program
optimizations

2b. Compiler invokes linker to produce f_oo_ od
executable (optimiz
executable)
Intel
Copyright © 2003 Intel Corporation. 47 Labs
PGO Intel
Developer
Forum
o . . foo
Compiletlink to add instrumentation . | (iNStrumented
icc —o foo -prof_gen foo.c executable)
Execute instrumented program —_— 12345678.dyn
Ifoo (dynamic profile)
\_//—
Compilet+link using feedback pgopti.dpi
icc —o foo -prof_use foo.c (merged .dyn files)
foo
(optimized

executable)

Intel
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. IPO
PGO
— ltanium®
Intel
Copyright © 2003 Intel Corporation. 49 Labs
Intel
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[ ]
— ®
- ®VTune™
— ®

— http://www.intel.co.jp/ip/developer/software/products/compilers

. XLsoft
— http://www.xIsoft.com/jp/products/vtune/perftool.htm

— https://premier.intel.com
. SW
— http://www.intel.com/software/products/college

— |A-64 2000 8
- ® Jtanium® 2

http://developer.intel.com/design/itanium2/manuals/

Intel
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i

loop:

(p16)
(p20)

(p22)

mov pr.rot=0

cmp.eq pl6,p0=r0,r0
mov ar.lc=7

mov ar.ec=7

{.mfi

|dfd f32=[r32],8
fmpy.d f36=f6,f36
nop.i 0

}

{.mfb

stfd [r33]=f38,8
nop.f0
br.ctop.sptk.few loop
}

Copyright © 2003 Intel Corporation.
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/I Clear all rotating pred regs

/I Set pl16=1

/I Set loop counter to n-1

/I Set epilog counter # of stages

/] Stage 1: Load x
/] Stage 5: y=a*x

/I Stage 7: Store y

/I Branch back

Intel
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x() T T T

<
=
=

-
J

fr 32 33 34 3 36 37 38 pr

fmul yl=a, x1
store y1
Intel
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[elefele]ofo]-[--]~][-]-]-] &
[elefelel=[-T-[--I-[-]-]<]°] &
[elefel-T--T-[-T-[-[-[=]<]°] &
[ele[-T-T--T-[-T-I-T=]=]<]°] 8
[e[-[-T-T-[-T-[-T-e[=]o]<]o] ®
[[-[-T-T-[-T-[-Tele]=]e]<]=] ®

[ele[ofofo-[-[-T~]-]-]~]~]<]
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127 87 86 46 45 5 4 0

2 1 0 ‘ I)

* Mil, MLX, MMI, MFI, MMF, MIB, MBB, BBB, MMB, MFB

« ML, M_MI M=
e MIl_, MLX_, MMIL_, =
_ A= /
F=
2 1 0 L X=long
[ | [m _ [(02) =
| | ML

Intel
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