#UWRBEILL /R— haERUT,
AL S—Z2RKRICTERTS :

Kiyo Sugawara
September 2015

©2015 Intel Corporation. KM TO3| A, EHERLET . * TOMHOHA. W
BREF, —RITBHORT, AEEEEREETT,




chOtzv>3>0EN

- >5)L® Parallel Studio XE 2016 (Cfisah. s@fb=
NI I)I\A S —OmiEbLR— MTDWLWTESN

RSN D EeRE HliE
INIOA—=N>R%ZMETDEH. I2I)I\AS—DaiE{bL
N— bOBRZEFEL. F1—Z2TC®ILITD




HUWEEIELR— B & ?

FABEBMNSDT—R)\vT ...
= RO NUEPRBDLIR— b TIREEND AV -2 (FIBFET
DDONEEL VN
BEDLDIRAVE—
) L—TORBEIEA YV TZ—H, EHOLR— MNMIDEIENT
AP

= )\ A S—(C K> TEMNBZEX/IN—>a>DIL—T (&
EaLEIB<

= J—RAIA>SAVREESND & V—XXO— RISHISATF
DDHVEIEE

= 1 DOKERLNR— SERKRSND ; WHEIL RICEAREE




16.0 > /)\A S5—(CHFBLK— bDEIR

R0 7w iiNE
= B9, EFEUPITVWLIIRN—MZERT D
- H—fiasnizLR—hk
—)L—TOR—-ZADLHK—
= O S —ML U L VB RZ TRt
= MEBIRNEIRZEBRUBVNKDICTD
= HAOE— ROFEHEZILE
FA LT VL IR— bZEAER
= TFXAN - TJ7AILTER
= 7T — - UX MR(CEAER
= Microsoft* Visual Studio* IDE THIHTEALDICTD
= DAL - VI RTTT - YV—)LCHRATETDILDICTD




=

A4>5F)L® O )\1=5— )\—=3> 16.0 (JEHA
» C/C++ & Fortran
» Windows*. Linux* & OS X*
(XE%FE%%%<?5Ew\uﬁ§OSTZNwﬁﬁM?5jjia
NEHEDIRUTHEZE U TULWRWS ENDDFET, $FICBATEINIRLED.
AT 3> (FIANTD 0OS ([GEHASNET)

FRRAT>3a>:
/Qopt-report[:N] (Windows). -qopt-report[=N] (Linux & OS X)
N=1-5 GHHLANILZER, 7 IAILREIN = 2)
/Qopt-report-phase:str[,strl, -]
str = loop, par, vec, openmp, ipo, pgo, cg, offload, tcollect, all
/Qopt-report-file: stdout | stderr | 77 1)L4

/Qdiag-message-catalog-
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MCIRD
s AT O T7AILSEC L DDLR—IR AT 0 8EBUFTa LI K
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» FRERB UK ELEEE (T7AILADEIIFITOIR)
/Qopt-report-file:stderr (&, IHL/R—hERU <EEHRHDCERR
“I7AIVR" TlE TIAILSDI7AINRBEEETED
/Qopt-report-format:vs (&. Visual Studio* IDE (C@U =R THA

F)I\wWZJEJLR (-g : Linux* & OS X*, /Zi : Windows*)Tl&. 7tz>
JU— - d—=R&EATZTOb - T7AILIIL—T DEBLIBHRNEEND
= /Qopt-report-embed (. UU—-XEJL RTZOHEEZBINCTD
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« JHaI)LI—IBT, 7TUT—23>0)I\TA—XRICEE
IREBD T T ZMHETED

« /Qopt-report-routine: <function1>[,<function2>,---]

“functionl” (C(&. BEBDIEMRFTIRE UL (. ©DO—EID =i
ECED, e, FEDITESDEHBEIZIBE CSD :
icl /Qopt-report-filter : “test.cpp,100-300” test.cpp

- Fle. FEOREL DI T —X(TFETES .

/Qopt-report-phase : [T —X]
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W= DRI MNELITHED T —X

o JL=TDODANFZRERR
= A5tz EOEFELH < T D
= )\ AS—HMEE\—>a > D)L—TZzEUIEina. &N

TNERIDA Y Z—NEREND

e Od—RBA2SAVEHEINDE. FUH UAI(caller)/
(SN /=l (callee) HBHEZE NS

o "loop" TJT—AMEENDE. Xv -2 (CEXAE
U—¢&FvryvammBEbiElk (JOvFE>o, 77>
O—J)L. JUJITYFIRE) EENFET

= fERETNERT MU EHETHELR— b




[BERR=NIC
W= DE{EL h— b

1 double a[1000][1000],b[1000][1000],c[1000]1[1000]; )_ 2 gispr
2

3 void foo() { Ny S —IER
4 inti,jk;
5 £OP BEGIN at ...¥mydir¥dev¥test.c(7,?h
6 for(i=0; i<1000; i++) { Distributed chunk?2
7 for( j=0; j< 1000; j++) { LOOP BEGIN at . .¥mydir¥dev¥test.c(9,7)
8 C[]][I] = 0_0; é Distributed chunkZ_I_o FO)W@-
. L7h—
9 for(. k_:O; k<_1900; k"“")_ { _ LOOP BEGIN at ...¥mydir¥dev¥test.c(6,3)
10 c[jIi] = c[31i] + a[k][i] * b[j1[K];
1L} OO D et mydivdevsastelo
at...¥myair¥aev¥test.clo,

12 3} IL—TDANTF " /

LOOP END
13 & LOOP END

14 } Q)P END /




14.0 &£ 15.0 & 16.0 DIL—Tw&E{LLKR—b

HPO VECTORIZER REPORT (foo) LOG OPENED ON Mon Feb 24 12:10:15 2014
<d:¥dev¥test.c;-1:-1;hpo_vectorization;foo;0>

HPO Vectorizer Report (foo)

d:¥dev¥test.c(7:5-7:5):VEC:foo: loop was not vectorized:

loop was transformed to memset or memcpy
d:¥dev¥test.c(6:3-6:3):VEC:foo: PERMUTED LOOP WAS VECTERIZED
d:¥dev¥test.c(9:7-9:7):VEC:foo: loop was not vectolized: not inner loop
d:¥dev¥test.c(7:5-7:5):VEC:foo: loop was not vectorized: not irer loop
HLO REPORT LOG OPENED ON Mon Feb 24 12:10:15 2074
<test.c;-1:-1;hlo;foo;0>

High Level Optimizer Report (foo)
<d:¥dev¥test.c;7:7;hlo_distribution;in foo;0>,

LOOP DISTRIBUTION in foo at line 7
<d:¥dev¥test.c;6:6;hlo_linear_trans;foo;0>

LOOP INTERCHANGE in loops at line: 6 7

Loopnest permutation (12)-->(2 1)

LOOP INTERCHANGE in loops at line: 6 7 9

Loopnest permutation (12 3)-->(23 1)
<d:¥dev¥test.c;7:7;hlo_reroll;foo;0>

Loop at line:7 memset generated

Block, Unroll, Jam Report:

(loop line numbers, unroll factors and type of transformation)
<d:¥dev¥test.c;6:6;hlo_unroll;foo;0>

Loop at line 6 completely unrolled by 8

Loop Collapsing Report:
<d:¥dev¥test.c;7:7;hlo_loop_collapsing;foo;0>

Loops at line:7 and line:6 collapsed

Report from: Loop nest, Vector & Auto-parallelization
optimizations [loop, vec, par]
LOOP BEGIN at d:¥dev¥test.c(7,5)
Distributed chunk1
remark #25430: LOOP DISTRIBUTION (2 way)
remark #25448: Loopnest Interchanged : (12)-->(21)
remark #25424: Collapsed with loop at line 6
remark #25412: memset generated
remark #15144: loop was not vectorized: loop was transformed
to memset or memcpy
LOOP END

LOOP BEGIN at d:¥dev¥test.c(7,5)

Distributed chupk2
remark #25448: Loopnest Interchanged: (123)-->(231)
remark/#15018: loop was not vectorized: not inner loop

at d:¥dev¥test.c(9,7)
Distributed chunk2
remark #15018: loop was not vectorized: not inner loop

at d:¥dev¥test.c(6,3)
remark #15145: vectorization support: unroll factor set to 4
remark #15003: PERMUTED LOOP WAS VECTORIZED

LOOP BEGIN at d:¥dev¥test.c(6,3)
remark #15003: REMAINDER LOOP WAS VECTORIZED
LOOP END

LOOP END

W—OZHDIEFFEL R— b
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1w\ —>3>DI—T :
E—ILL—T. U124

=T EXCT7ED

LOOP BEGIN at ggFineSpectrum.cc(124,5) inlined into ggFineSpectrum.cc(56,7)
remark #15018: loop was not vectorized: not inner loop
LOOP BEGIN at ggFineSpectrum.cc(138,5) inlined into ggFineSpectrum.cc(60,15)
Peeled
remark #25460: Loop was not optimized
LOOP END
LOOP BEGIN at ggFineSpectrum.cc(138,5) inlined into ggFineSp

rum.cc(60,15)

remark #15145: vectorization support: unroll factor set to 4 E—)bc‘: U ?,r >9‘_
remark #15002: LOOP WAS VECTORIZED - “
[EXBINT MUE

LOOP END
LOOP BEGIN at ggFineSpectrum.cc(138,5) inlined into ggFineSp
Remainder
remark #15003: REMAINDER LOOP WAS VECTORIZED
LOOP END
LOOP END

rum.cc(60,15)
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7E>IU— - UXRDER

.L11:  # optimization report
# LOOP WAS INTERCHANGED
# loop was not vectorized: not inner loop
xorl %edi, %edi #38.3
movsd b.279.0.2(%rax,%rsi,8), %oxmmO #41.32
unpcklpd %xmmO, %xmmO #41.32
# LOE rax rex rbx rsi rdi r12 r13 r14 r15 edx xmmO
.B1.11: # Preds ..B1.11 ..B1.10
.L12: # optimization report
# LOOP WAS INTERCHANGED
# LOOP WAS VECTORIZED

# VECTORIZATION HAS UNALIGNED MEMORY
REFERENCES

# VECTORIZATION SPEEDUP COEFFECIENT 2.250000
movaps a.279.0.2(%rcx,%rdi,8), Yoxmm1 #41.22
movaps 16+a.279.0.2(%rcx,%rdi,8), Y%oxmm2 #41.22
movaps 32+a.279.0.2(%rcx,%rdi,8), %oxmm3 #41.22
movaps 48+a.279.0.2(%rcx,%rdi,8), Y%oxmm4 #41.22
mulpd %xmmO, %xmm1 #41.32
mulpd %xmmO0, %xmm?2 #41.32

107 0 (011011000 0,00
1100' 001000

v
L,\va%j

L4: ; optimization report
; PEELED LOOP FOR VECTORIZATION
$LN36:
$LN37:
vaddss xmm1, xmmO, DWORD PTR [r8+r10*4] 4.5
snip snip snip
L5: ; optimization report
; LOOP WAS VECTORIZED
; VECTORIZATION HAS UNALIGNED MEMORY REFERENCES
; VECTORIZATION SPEEDUP COEFFECIENT 8.398438
$LN46:
vaddps ymm1, ymmO, YMMWORD PTR [r8+r9*4] 4.5
snip snip snip
L6: ; optimization report
; LOOP WAS VECTORIZED
; REMAINDER LOOP FOR VECTORIATION
; VECTORIZATION HAS UNALIGNED MEMORY REFERENCES
; VECTORIZATION SPEEDUP COEFFECIENT 2.449219
$LN78:
add r10,4;3.3
snip snip snip
L7: ; optimization report
; REMAINDER LOOP FOR VECTORIATION
$LNI3:
inc rax ;3.3
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/Qopt-report-phase:vec /Qopt-report:N
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L iR— kADMEHI(1)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr foo.c

B&#E b LR—BASA: foo(float *, float *)
LR—k L—TDANTF. RIRILDEREAE [loop, vec]

LOOP BEGIN at W:¥sample¥code¥foo.c(4,2)

<Multiversioned v1>
remark #25228: T—2DEFEEFRDIL—TE#TILF/—Tav(cLELT=,
remark #15389: R JLIEDHHR—F: B theta IZF7 S/ ENTWVEWT I EANEENTVET,
remark #15389: NI JLIEDHR—b: B8 sth [TT7 AV SN TWVEWT I ERANEFTFNTLET,
remark #15381: AT LEDYHR—b L—TRERNTT FA SN TOENWT VLR AMERShELT,
remark #15399: RIMULEDYR—b: 7oO—LIF7IE—M 2 [SRESNET,
remark #15417: ARJUEDHR—b: FE/NERBET Y TAN—FLET (BEEISEHE 1),
remark #15418: RIMUEDYR—h BEVNIABEF VoAV N—rLET (BRENSEIFE 1),

remark #15300: L—FMRRIMLLEhELL=, #include <math.h>

remark #15450: vxthSFT?ff‘/-J:‘yh-Xh?ﬂi-EI—F‘:1 VOid fOO (float * theta, roat *k
remark #15451: YRRAVIGLIET A4 - A Zyh- AMSAK- AT 1 th) {

remark #15475: --- NIMLIL—TDARN T —BLR --- S . .

inti;

remark #15488: --- RN LIL—TDARMF ) —#RT --- fOr (I = OI I < 1281 |++)
remark #25015: L—F DBA v THIU O F HI=32 sth[i] =
LOOP END sin(theta[i]+3.1415927);

LOOP BEGIN at W:¥sample¥code¥foo.c(4,2) }
<Multiversioned v2>
remark #15304: JL—7F [ERTMLEShERBATLE: RAF/—2aV DRIMUETELGWDIL—TF - (O REVRTT,

LOOP END
a A . (]

) BHEF. —RISEHORT. BREEFERHRTT,

0902, %8 119901,
Toh i

v
L,\OW%

000"
1Om ©2015 Intel Corporation. M TDEI . EHMERLET . * ZDMDHLE . HE




LR— bADME:A51(2)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr -fargument-noalias foo.c

(b L R—BftA: foo(float *, float *)

(Windows* Tld. /Qalias-args-)

LiR—k =T D ANRF. RIMILDOFRE1E [loop, vec]

LOOP BEGIN at W:¥sample¥code¥foo.c(4,2)

remark #15389:
remark #15389:
remark #15381:
remark #15399:
remark #15417:
remark #15418:
remark #15300:
remark #15450:
remark #15451:
remark #15475:
remark #15476:
remark #15477:
remark #15478:
remark #15479:
remark #15480:
remark #15481:
remark #15482:
remark #15487:
remark #15488:
remark #25015:
LOOP END

ROMEDHR—k: BB theta ITF7 SA VSN TWVENWT I EANEFRTOET,

RNIRIVEDHR—F: B8 sth [T7SA VSN TOVREWTIEANEENTLET,

RIMUEDHR—b: L—TRKIERTT AN TWEWT I ERMNMERShELT=,

ROMUEDHR—k: 7oO—LT7958—MN 2 [TBRESNET,

NYOMIUED Y R—b: BEVMNERBET YT/ — N ET (BREISIERE 1),

ROMUEDHR—b: BBIMISRBES 7oV —bLET ((EREIDBRE 1),

=TI LibEShELT =,

TYRIIGLIET A2 - A=yh- RS/ F-0—F: 1

TRYIGLIET ZA42 - A=y b AMZAR- X7 1

- ROMLIL—T DAR MY —FE - .

ZAF— I —F ARk 114 #include <math.h>

REMLIL—TF DRI 40.750 void foo (float * theta, float * sth) {
RE—R7v7 ORARFE: 2.790 int i

BA—/ N\ —~NYEDRILIEE: 9 A o F

A —IR—AYRDAS R LR 1 for (i - 2l < 2 |+.+)
BA—IN—AYR DRI LR 1 sth[i] = sin(theta[i]+3.1415927);
ROMUESNI=EHSA TS5 —DFERHL: 1 }

Rigrif: 2

RN —TDARNS T —FET —--

=T OHRERNYTh I LD FEI=32

10,011 ©2015 Intel Corporation. K TDBIf. EMERLET, - TOMOHE . HE
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L7k—

~ADE:H1(3)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr -fargument-noalias foo2.c

miE{ELR—

~BA%A: foo(float *, float *)

LiR—k L—TDANF. RIMILDFREIE [loop, vec]

LOOP BEGIN W:¥sample¥code¥foo2.c(4,2)

remark #15389:
remark #15389:
remark #15381:
remark #15300:
remark #15450:
remark #15451:
remark #15475:
remark #15476:
remark #15477:
remark #15478:
remark #15479:
remark #15481:
remark #15482:
remark #15488:
remark #25015:

LOOP END

RIRIEDYR—b: S theta IT7 A SN TWVEVWT I AN EENTLET,
RIOPIEDYR—b: B sth [T SA SN TWVEWT IEANEENTVET,
RIMEDHR—b: L—TRKERNTT AN TWVEWT IR ERShELT,
=TGR EEShELT=,

IRIBLIETSAA=wh-RSAK-0—FK: 1
TRILBLIETSA - A= yh-ARSAK-ZAR7: 1
- ROMVIL—TF QAR T —BHEE ---
AHS—IL—T DAz, 111

RYMLIL—T DR 20.500
RAE—F7y7 D HATH{E: 5.400
BA—/N—~AYRDRYL)LIEE: 8
BA—/IN—AYRDARIR)LIEE: 1
ROMEEN - BHTA TS —DFUHL 1 )
- RGNV —TDARNF T —RT ---
W—TDRRN)YThIUrDFiH=32

#include <math.h>
void foo (float * theta, float * sth) {
int i;
for (i=0;i<128;i++)
sth[i] = sinf(thetali]+3.1415927f);

1010
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LR— RADINE: HI(4)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr -fargument-noalias -xavx foo2.c
it L7R—BASA: foo(float *, float *)
LiR—k: =T D ANF. XML DO EREE [loop, vec]

LOOP BEGIN at W:¥sample¥code¥foo2.c(4,2)
remark #15389: N KJLIEDHHR—b: B theta [T SAUENTUWEWTZ VAN EFATLET,
remark #15389: RIUKMILIEDYR—b B sth TP FAENTWVEWTIEAREENTLVET,
remark #15381: NIRUEDHR—k: L—FEKERT7SAOENTWNVEWT VAN FEAShEL =,
remark #15300: L—T R KM)LILShFELT =,
remark #15450: RRVBELIET M4 2=y AFSAF-B—F: 1
remark #15451: RROVGLIET M4 - 2=y - XA F-ART: 1
remark #15475; --- NJKJLIL—T DR —BAHE ---

remark #15476: AHS—/)L—TDARXF: 110 #include <math.h>

remark #15477: A9 RJLIL—FDARXK: 11.620 void foo (float * theta, float * sth) {
remark #15478: AE—F 7y DHAE: 9.410 int i

remark #15479: {EA—/N\—AYR DRI JLIE{E: 8 for(i=0;i<128;i++)

remark #15481: &4 —/A\—~AYR DR JLIEE: 1 sth[i] = sinf(thetali]+3.1415927f);

remark #15482: NOMLIESN B ST —DFUHL: 1}
remark #15488: -—- NOMLIL—TDARMST)—§ET ---
remark #25015: L—F D/RARM)vTHOU LD FiHI=16

LOOP END

20708 Omoo(%gmom ©2015 Intel Corporation. fRETCO3I M. BEERLET . * EOMOILE. B
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L 7IR— RADME:51(5)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr -fargument-noalias -xavx foo3.c
i#1E L 7R—BAA: foo(float *, float *)
LIR—k =T DANTF . R ILDEEE [loop, vec]

LOOP BEGIN W:¥sample¥code¥foo3.c(6,2)
remark #15388: RIRMLIEDHR—F: SHE theta ICPSA VSN E=T7 oA EEFNTLET,
remark #15388: RJRJLEDYR—b: B8 sth (TP SAEN=T I/ EANREEFRLTVET,
remark #15300: L—TMRHMLIEShFELT =,
remark #15448: YRRIVGLT7 F4> -1 =yh-AMSAF-A—F: 1
remark #15449: RRYGELT 542 2=y -RAMSAK-XT: 1
remark #15475: --—- RYMLIL—T DR+ <) —FALE ---

remark #15476: H5—)L—F HARK: 110 #include <math.h>
remark #15477: Rk JLIL—F DARF: 9.870 void foo (float * theta, float * sth) {
remark #15478: AE—K 7y 7D #AHHE: 11.130 int i
remark #15479: {EA—/\—~YR DAY JLIRE: 8 __assume_aligned(theta,32);
remark #15481: @A —/\—AYR DRI LI 1 __assume_aligned(sth,32);
remark #15482: XML EESNF=EMTSA4TS)—DIEFEVHEL: 1 for(i=0;i<128;i++)
remark #15488: --- R JLIL—TDARMS ) —LT --- sth[i] = sinf(theta[i]+3.1415927f);
remark #25015: L—F DE&RARM) Y THIU+DFRI=16 }

LOOP END

20708 Omoo(%gwm ©2015 Intel Corporation. ST CO3I M. ERERLET . * 20RO, B
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L 7IR— RADE:51(6)

$ icc -c -opt-report=4 -opt-report-phase=loop,vec -opt-report-file=stderr -fargument-noalias -xavx foo4.c
&E (b L R—IBAtA: foo(float *, float *)
LiRk—bk: =T DANF . RIMILDF#E1E [loop, vec]

LOOP BEGIN W:¥sample¥code¥foo4.c(6,2)
remark #15388: AR JLIEDHHR—b: B theta [T SAVENE=TIEANEENTLET,
remark #15388: NUMLIEDYR—b: S sth [T AT IV EADNEENTLET,
remark #15412: RJMJLIEDHR—b: sth DRR) =225 - A7 NERSINELTZ,
remark #15300: L—T BRI LIESHELT=,
remark #15448: YRVIGELT A4 A=Yk ARSAF-0—FK: 1
remark #15449: YRVIGLT ZA4 A2 yh-AMSA R AT 1
remark #15467: RRAVBLFSA 2 AM)—325 - AR T7: 1
remark #15475: --- RIRJLIL—TDARNS T )—BATR ---
remark #15476: RAZ5—)L—T DR 110

#include <math.h>
void foo (float * theta, float * sth) {

remark #15477: RHMJLL—F DARK: 9.870 L _
remark #15478: RE—R 77 OHIFE: 11.130 __assume_aligned(theta,32);
remark #15479: {4 —/A\—~AYRDAHRLIRE: 8 __assume_aligned(sth,32);
remark #15481: B4 —/A\—AYR DAL 1 for (i = 0; i < 2000000; i++)
remark #15482: RIMLLSNT=E M ZA4 TS —DFFUHL: 1 sth[i] = sinf(theta[i]+3.1415927f);
remark #15488: --- NIMLJIL—TDARMF T —ET - }
remark #25015: L—FDJRKR) YT HhH > D Fifl=250000
LOOP END

Uv ,) 7 Y
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IPO L 7Rk— DI

1 #include <stdio.h> 24 extern int main() {
2 25 inti, j;
3 static void __attribute__((noinline)) bar 26 float a[100][100];
(float a[100][100], float b[100][100]) { 27 float b[100][100];
4 inti, j; 28
5 for (i =0;i < 100; i++) {
i . . 29 for (i = 0;i < 100; i++) {
6 for (j = 0; j < 100; j++) {
7 alil]=alilGl + 2" % for= 0y =100
8 bIl] = bOI] + 459} i i =1 3
0 } }
11 } 34 }
12 35 foo(a, b);
13 static void foo(float a[100][100], 36 foo(a, b);
float b[100][100]) { 37 fprintf(stderr, "%d %d¥n",
14 inti, j; a[99][9], b[1]99));
15 for (i = 0;i < 100; i++) { 38 }
16 for (j = 0; j < 100; j++) {
17 afilljl=2*i;
18 blilj1=4~j;
19 }
20 ) a>) f’l’ JL:
21 bar(a,b); icc -opt-report=3 -opt-report-phase=ipo sm.c
22 }
23

Uv ,) >y o
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IPO Lih— bODHEE - 1> 51 2 ERH

-opt-report-phase=ipo
1254 VERAZFEHTIATSa>E

V—2I7A )b sm.c ® main BHDITES
24 [CAT3LKR—F

foo() (X, 78S 35 & 36 TI1>S1VEH
=hiz

bar() (¥, foo DfTHS 21 THUGHENT
W3BM, main [E1 > 51 VERATNTLVRL

S1&BBIEX fprintf

78S 3 O1—Y—EZREH bar() (&, B
IEON L2452 0

78S 13 DRAIT1 v IREE foo() (&,
>51 VEHENSIEHRITEINARN

—opt-report=3

A>SAREATS 3> AE:
-inline-factor: 100

A >S54 > RELR— K (main) [1]
sm.c(24,19)

-> INLINE: [35] foo()

-> [21] bar()

-> INLINE: [36] foo()

-> [21] bar()

->EXTERN: [37] fprintf

1 >S54 2 ERL/R— b (bar) [2] sm(3,81)
EITSNIRVWRF T+ v IR (foo)
sm.c(13,55)

©2015 Intel Corporation. &M CHEIMA. EHELLET . * ZDMOHEA . B
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IPO L7h— hD#EE - =5(CFEUL<
-opt-report-phase=ipo —opt-report=4

7095 A2EFDORELLR— b 7095 L2 (SAFE) [WTNHDAY Y R]: true
2’0295 L2k (SEEN) [T—TJ LAV Y R]: true
025 L24k (READ) [ATSIU R - U—FH—AVy
KR]: false

PIL—F>D % KA\ ALz

sz = HESEHEMNTENENA >SS  1>54AVEBLKR—b: (main) [1/3=33.3%]

> AJEEIRIL—F > DY A X (total = sm.c(24,19)

(stmts + exprs)) -> INLINE: [35] foo (isz = 40) (sz = 47 (25+22))

-> [21] bar() (isz = 47) (sz = 54 (24+30))

isz = A2SAVERICEBIFUCELE oL noinline TY—2&NTWET]]

*1EH
EDY A BN -> INLINE: [35] foo (isz = 40) (sz = 47 (25+22))

-> [21] bar() (isz = 47) (sz = 54 (24+30))
[[BFOH U5 noinline TY—2&2NTWEY]]
-> EXTERN: [37] fprintf

1254 VRSN D TZIER
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A70—K - Lik—bk
4 >5)L® Xeon Phi™ O2J’'OtwvH—

« —opt-report-phase=offload T3>//\1JL

- AR bETTOYHS—mEITOERIDLR— hZE AR

« 14>7)L® Cilk™ Plus +—TJ— R & OpenMP* 4.0 75
IOXRIBEEFZFERALIEATO— RDLRN— bk

« OpenMP* 4.0 A7JO—k - TS50 DH :
icc —c -openmp -opt-report-phase=offload offload_test.c




A270—FK - Lik—b - OpenMP Z{ERUZH

#pragma omp declare target
int compute(int i) { return i++; }
#pragma omp end declare target
int do_offload() {

inti =0;
#pragma omp target map(tofrom:i)

{ i = compute(i); }
return i;

) KRR L R—b
offload_test.c(6-6):0FFLOAD:do_offload: Offload to target MIC 1
Data sent from host to target
i, scalar size 4 bytes
Data received by host from target
i, scalar size 4 bytes

© 0 N OV A WNH

a0ty — - Lik—b
offload_test.c(6-6):0FFLOAD:do_offload: Outlined offload region
Data received by target from host
i, scalar size 4 bytes
Data sent from target to host
i, scalar size 4 bytes

-

MA 0170 0-00"
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TDMDREILT T —XDLK— b

-opt-report-phase=

par
openmp

pPgo
Cg
loop

tcollect

BEnsELR— b, RXT NUBELR— b ER U
OpenMP #BX(CEITBLMR— b, JL—TLR—KICX—
=
JOJ7AIVICEDL<&BIEDL/R— b, BRAKZTOT 7
A I ZFDOREREHRZSD

O— REMBORE(LL/R— b, HAHAHBEIEOBEEZTRZ
RE

=T EAED —BIEDLR—b, FrwvSa-J0Ov
F>0, JUTJTvF. AAS—EBRE

- 25 )L® Trace Analyzer ElFDFT—FUNEICEHIT DL
R— b

T

0;]




BAT S 3> EMATS 3> O

-vec-report, -par-report &5KU -openmp-report (. &
IEFE, /\—==>32 14.x A2 )\AS—ERIUED EEFRS
TR0

KOO, BoEBREWIT T —XEFUWEEELR— | -
L)L END, —opt-report-file=stderr HMEFE =N
TRWERRER D (S EHR D NN, BB THIUIERTE T 71
JUVCCDAT2 3>z MRBdERWVWTULULD

FTUWAT S 3> ZzFRITDEZHEE, makefile D
"clean" &< 3> (C *.optrpt T 7 1 JLOHIBRZIEN T D
ERWTUL&LD




Microsoft* Visual Studio* TDLKR— bk

15.0 & 16.0 I/ A S—Tl&. #HERRKRE (IDE) L THLWLL
MR— bESBTED, ROATSa>z=ER :
/Qopt-report-format:vs

FOST UK - TO)F 4 —D [B¥ (1 >FILR) O2/A15—) ]IC
53 [BRBLSZI] TUa> s, [W—IL] A=1—0D [AT>3>]-
>[4 >FIUR) D2/ AS—BLWV—)IL] (LD [RBELAR— K]

A=

CE3IE

SFA - I 5—domEtLR—cEoUw LT, caller 65U
<X callee ZABTED

LR— KW=l - D > RODFRRESN, V—RITEEES TILY
Uy UT, SBIELR— & T+ L5 — 4B
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7

LR— hZzREERR

Cormniler Dintimnizating Talas

N S—RE{EYR—b - WY—IL - DAL RD
AT HITYI—2R OVUyIOTHOREU
fIgIcv> KCZv>T

E]| OVEC | OPAR | 0OpenMP | 83PE0 | 38LNO | 00Offload | 0CG | Search Optimization Report @ =
Open Documents _ / | File [Line | Catfir | Project 4 |
7' arFi~Narngcharzoprofile feedback used a st e AWProgr 3387 ample ~
3 Current Project char_txi~Narn <wchar_ts: prnfilefeedb% 3 Sample
] Current Docurment wstatic estimate profile 1 Sample
8 Current Function 1 Sarmple
A5 1 aconle
ﬁ Current Selection :
g, 58 3 Sample
N
25 ¢ Mainloop Samplecpp 57 2 Sarnple
86 » Rernainder Sarnplecpp 57 2 Sarnple
87 v Distributed chunk? Sarmnplecpp 60 4 Sarnple
88 » Distributed chunk? Sarnplecpp 58 3 Sarnple
29 » Mainloop Sample.cop.., plecpp 11 2 Sample
i - = » —m -
0 0 i J3FEZ - X0—-T  BEEIT-XT F—J—RT
ain loop - ~n = ~n

% b Remanger | CAYE—ZZT I XY= TS — Ayte—2ET ()5 —
9% » Mainloop 9_ SallpiE e A pp “ - e -

Output  Error List Cormpiler Optimization Repart Cornpiler Inline Report

0280

0 00

0107

0 00" ’ .
y 0(%010{011\ ©20715 Intel Corporation. M TOIF. EBERLET . * TDOMOH % . WS
0157,100 AREF. — RSB DR, BAEEEBREETT .

00
s U



EERE]

41 >5)L® Parallel Studio XE 2016 Composer Edition
AN S5—- 1Y -BLVOVUI7LR - BHALARA>FII-TLET -
HR—BM  https://premier.intel.com
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A LOIEESE LHBEILICET DER

RERTHEH SN TVDIBERFSIVIROFFIRESN. OWHRBFEEBLVEUERA. KERHE. BBTRSNTULDINENC
MHINST, FRERECIBDELST(CHHINST . LWHVRDENIAEIEDS A X EHHET DIEHDEDTEH D
FtthA,. BRBICHBOFTELZHZE [Intel's Terms and Conditions of Salell ([CARESNTLWDIHEEZRE. 1>FILIE
WHRBEFEZESEDTIFRL ., £l > FI)LERDIRFE Y ER (CEAT RRE(SEROFIE FEBNADESE.
B (CRE T DR, EBE=EDNFFIE. EFE. TOM. MNBEEDEENDRIIZED) 23 DEDTIEHDEE A

dlnl

=4

7N

HREICRIT DT A MMIMERAESNDY I O 77ED—o0— RE M >FIL® YroO070ty Y —AIC&E(t
ENTNBZENDDET, SYSmark* 2 MobileMark* IR EDHRET A MME. FEDOI>E21—F— - S XF A
IR=RI b VI RDIY, BE BEICEDVWTITOIZEDTY, BRIFINSOBERICKD> TRRDFT., ®HEd
BAZRASNDHEE MORREBHEDRTHZEORRBDIERERE, EHNDBERPOEETANESECLT. N
TA =X REMENCFH T 2 L2 BBHLET .

Xeon. Xeon Phi. Core. VTune. Cilk 7AXAUBEREB LU / F(FZDMDEICHIFS Intel Corporation DEHE
T9,

BHEILICEY 5 IEEER

AT AV INA5—[F. BEftv A0ty —mIFIZIE, 1O TIILET/OTOwy Y —R T ERZLANIILOFRBEENTHA
BLNETEEEDHYFET . SHIZ(E,
AT IL® AR)—32% SIMD HhERER S 2 (AT IL° SSE2). 41T IL® ARJ—32% SIMD ¥i3Rd& 55 3 (A>T JL® SSE3), AR —
224 SIMD HisRdn 4§ 3 #R @S (SSSE3) &5y BEE T AR EIL B LU T DD RBEILNSENET . A TILTIK, 12T
AT AI0T 0y H—IZH/ LT, &BEE DR, #EE. DRFRIELTOER A AEGZDOT(/O7O0vy Y —EFHD
BEblE. AoTIILET(/O0T0Ey—TOFEREZEMELTVET . AT R4 07 —FFTIFv—IZEBEEDHED R
Bl A>T/ TAEy Y —RIFICFHINTOET, COZEZEOEANRTHIEENmS Y OEMIE. %
LFRHBDI—H—YIFLUR-HARESRBL TS,

hET #20110804
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