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䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹໬໬໬໬䛾䛾䛾䛾⤖ᯝ⾲♧⤖ᯝ⾲♧⤖ᯝ⾲♧⤖ᯝ⾲♧

Linux* Windows*
-vec_reportn /Qvec_reportn

•䝧䜽䝖䝹໬䝺䝫䞊䝖䛾デ᩿䝺䝧䝹䜢 n䛷タᐃ䛩䜛

n=0: デ᩿᝟ሗ䜢⾲♧䛧䛺䛔

n=1: 䠄䝕䝣䜷䝹䝖䠅䝧䜽䝖䝹໬䛥䜜䛯䝹䞊䝥䛾䜏䜢⾲♧䛩䜛

n=2: 䝧䜽䝖䝹໬䛥䜜䛺䛛䛳䛯䝹䞊䝥䛸䛭䛾⌮⏤䜒⾲♧䛩䜛

n=3: ౫Ꮡ᝟ሗ䜒⾲♧䛩䜛

n=4: 䝧䜽䝖䝹໬䛥䜜䛺䛛䛳䛯䝹䞊䝥䛾䜏䜢⾲♧䛩䜛

n=5: 䝧䜽䝖䝹໬䛥䜜䛺䛛䛳䛯䝹䞊䝥䛾䜏䜢⾲♧䛧䚸
౫Ꮡ᝟ሗ䜒⾲♧䛩䜛
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䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹໬໬໬໬䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖

– Existence of vector dependence
"䝧䜽䝖䝹䛾౫Ꮡ㛵ಀ䛜Ꮡᅾ䛩䜛"

– Nonunit stride used 
"䝴䝙䝑䝖䝇䝖䝷䜲䝗䛷䛿䛺䛔䜰䜽䝉䝇"

– Mixed Data Types
"䝕䞊䝍ᆺ䛜ΰྜ䛧䛶䛔䜛"

– Condition too Complex 
"᮲௳䛜」㞧䛩䛞䜛"

– Condition may protect exception 
"ศᒱ᮲௳䛾ኚ᭦䛜౛እ䜢ᣍ䛟"

– Low trip count 
"䝹䞊䝥ᅇᩘ䛜ᑡ䛺䛩䛞䜛"

– Subscript too complex
"ῧᏐ䛜」㞧䛩䛞䜛"

– Unsupported Loop Structure
"䝃䝫䞊䝖䛥䜜䛺䛔䝹䞊䝥ᵓ㐀"

– Contains unvectorizable statement at line XX
"⾜ XX 䛻䝧䜽䝖䝹໬䛷䛝䛺䛔ᩥ䛜ྵ䜎䜜䛶䛔䜛"

– Not Inner Loop 
"ෆ㒊䝹䞊䝥䛷䛺䛔"

– Vectorization possible but seems inefficient 
"䝧䜽䝖䝹໬䛧䛶䜒㠀ຠ⋡"

– Operator unsuited for vectorization
"₇⟬Ꮚ䛜䝧䜽䝖䝹໬䛻㐺䛧䛶䛔䛺䛔"

䝹䞊䝥䝹䞊䝥䝹䞊䝥䝹䞊䝥䛜䛜䛜䛜䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹໬໬໬໬䛥䜜䛺䛔䛥䜜䛺䛔䛥䜜䛺䛔䛥䜜䛺䛔⌮⏤⌮⏤⌮⏤⌮⏤
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"䝴䝙䝑䝖䝇䝖䝷䜲䝗䝴䝙䝑䝖䝇䝖䝷䜲䝗䝴䝙䝑䝖䝇䝖䝷䜲䝗䝴䝙䝑䝖䝇䝖䝷䜲䝗䛷䛿䛺䛔䛷䛿䛺䛔䛷䛿䛺䛔䛷䛿䛺䛔䜰䜽䝉䝇䜰䜽䝉䝇䜰䜽䝉䝇䜰䜽䝉䝇"

for (i=0;i<=MAX;i++)

for (j=0;j<=MAX;j++) {

c[i][j]+=1;   // // // // ࣘࢻ࢖ࣛࢺࢫࢺࢵࢽࣘࢻ࢖ࣛࢺࢫࢺࢵࢽࣘࢻ࢖ࣛࢺࢫࢺࢵࢽࣘࢻ࢖ࣛࢺࢫࢺࢵࢽ

c[j][i]+=1;   // 㠀ࣘࢻ࢖ࣛࢺࢫࢺࢵࢽ

A[j*j]+=1;   // 㠀ࣘࢻ࢖ࣛࢺࢫࢺࢵࢽ

A[B[j]]+=1; // 㠀ࣘࢻ࢖ࣛࢺࢫࢺࢵࢽ

if (A[MAX-j]=1) last1=j; // 㠀ࣘࢻ࢖ࣛࢺࢫࢺࢵࢽ

}

•㠀ࣘࡢࢱ࣮ࢹ࣮ࢱࢡ࣋ࡣࢻ࢖ࣛࢺࢫࢺࢵࢽㄞࡳ㎸ࡳ᫬㛫ࡀ
₇⟬᫬㛫ୖࢆᅇࢱ࣮ࢹࠊࡾㄞࡳ㎸ࡳᚅࡀࡕከⓎࡿࡍ

࠸࡞ࡋ໬ࣝࢺࢡ࣋ࢆ⟭₇࡞⋠㠀ຠࡣ࣮ࣛ࢖ࣃࣥࢥ•



Copyright© 2011, XLsoft K.K. All rights reserved. 5

C/C++䚸䚸䚸䚸Fortran ΰᅾゝㄒΰᅾゝㄒΰᅾゝㄒΰᅾゝㄒ䝥䝻䜾䝷䝭䞁䜾䝥䝻䜾䝷䝭䞁䜾䝥䝻䜾䝷䝭䞁䜾䝥䝻䜾䝷䝭䞁䜾䛾䛾䛾䛾Tips

C 䛛䜙䛛䜙䛛䜙䛛䜙 Fortran 䜢䜢䜢䜢࿧࿧࿧࿧䜃䜃䜃䜃ฟฟฟฟ䛩䛩䛩䛩ሙྜሙྜሙྜሙྜ

• ࿧䜃ฟ䛩 Fortran 㛵ᩘ䜢኱ᩥᏐ䛻䛩䜛

• C 䛿⾜䜲䞁䝕䝑䜽䝇䛰䛜䚸Fortran 䛿ิ䜲䞁䝕䝑䜽䝇䛷䛒䜛䛯䜑

㓄ิ䜢䜲䞁䝕䝑䜽䝇㡰䛻䝇䝽䝑䝥䛩䜛

C[I][J] = C[I][J] + A[I][K] * B[K][J]

䛾ሙྜ䚸

C(J,I) = C(J,I) + A(K,I) * B(J,K) 䜢౑⏝䛩䜛

C(I,J) = C(I,J) + A(I,K) * B(K,J) 䛿౑⏝䛧䛺䛔
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"ศᒱ᮲௳ศᒱ᮲௳ศᒱ᮲௳ศᒱ᮲௳䛾䛾䛾䛾ኚ᭦ኚ᭦ኚ᭦ኚ᭦䛜䛜䛜䛜౛እ౛እ౛እ౛እ䜢䜢䜢䜢ᣍᣍᣍᣍ䛟䛟䛟䛟"

SIMD ₇⟬䛷䛿᮲௳ẚ㍑䛿䝡䝑䝖䞉䝬䝇䜽䛻ኚ᭦䛥䜜䜛䛜
౛እ䛜㉳䛝䜛ሙྜ䛻䛿䝧䜽䝖䝹໬䛥䜜䛺䛔

int A[MAX-50];

for (i = 0; i < MAX; i++) {

if (i < MAX-50) A[i] = 0;

…

}
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"䝹䞊䝥䝹䞊䝥䝹䞊䝥䝹䞊䝥ᅇᩘᅇᩘᅇᩘᅇᩘ䛜䛜䛜䛜ᑡᑡᑡᑡ䛺䛩䛞䜛䛺䛩䛞䜛䛺䛩䛞䜛䛺䛩䛞䜛"

䝧䜽䝖䝹໬䛿䜸䞊䝞䞊䝦䝑䝗䛜Ⓨ⏕䛩䜛 䛯䜑
཯᚟ᅇᩘ䛜ᑡ䛺䛔䝹䞊䝥䛿䝧䜽䝖䝹໬䛥䜜䛺䛔

཯᚟ᅇᩘ䛜ศ䛛䛳䛶䛔䜛ሙྜ䛻䛿䚸䝁䞁䝟䜲䝷䞊䛻
኱䛝䛥䜢▱䜙䛫䚸᭱㐺໬䜢⿵ຓ䛧䛶ᑐᛂ䛩䜛

#pragma loop count(5)#pragma loop count(5)#pragma loop count(5)#pragma loop count(5)

for (i = 0; i < MAX1; ++i) {for (i = 0; i < MAX1; ++i) {for (i = 0; i < MAX1; ++i) {for (i = 0; i < MAX1; ++i) {

a1[i] = b1[i] * c1[i] + d1[i];a1[i] = b1[i] * c1[i] + d1[i];a1[i] = b1[i] * c1[i] + d1[i];a1[i] = b1[i] * c1[i] + d1[i];

}}}}

#pragma loop count(1000)#pragma loop count(1000)#pragma loop count(1000)#pragma loop count(1000)

for (i = 0; i < MAX2; ++i) {for (i = 0; i < MAX2; ++i) {for (i = 0; i < MAX2; ++i) {for (i = 0; i < MAX2; ++i) {

a2[i] = b2[i] * c2[i] + d2[i];a2[i] = b2[i] * c2[i] + d2[i];a2[i] = b2[i] * c2[i] + d2[i];a2[i] = b2[i] * c2[i] + d2[i];

}}}}
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"䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹໬໬໬໬䛧䛶䜒䛧䛶䜒䛧䛶䜒䛧䛶䜒㠀ຠ⋡㠀ຠ⋡㠀ຠ⋡㠀ຠ⋡"

䝹䞊䝥䛜኱䛝䛔䛸䚸ከ䛟䛾䝺䝆䝇䝍䞊䛜ᚲせ䛻䛺䜛
௨ୗ䛾ሙྜ䚸32bit䜰䝥䝸䜿䞊䝅䝵䞁䛿䝺䝆䝇䝍䞊䛜୙㊊䛩䜛

౛䛘䜀䚸䝹䞊䝥䛾ศ๭䜢䛧䛶ᑐᛂ䛩䜛
#pragma distribute point – 䝹䞊䝥䝹䞊䝥䝹䞊䝥䝹䞊䝥ศ๭ᶵ⬟ศ๭ᶵ⬟ศ๭ᶵ⬟ศ๭ᶵ⬟䛾䛾䛾䛾౑⏝౛౑⏝౛౑⏝౛౑⏝౛

for (i = 0; i < N; i++) {

A[i] = B[i] * max(C[i], D[i]) + F[i] - E[i];

#pragma distribute point

G[i] = H[i] * sin(I[i]) + J[i] / K[i]; 

}

䛯䛰䛧䚸௚䛾ၥ㢟䛻䜘䛳䛶䜒䛣䛾㆙࿌䛜ฟຊ䛥䜜䜛䛣䛸䛜䛒䜛
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6-9

䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹໬໬໬໬䜢䜢䜢䜢ไᚚไᚚไᚚไᚚ䛩䜛䛩䜛䛩䜛䛩䜛ᐉゝᏊᐉゝᏊᐉゝᏊᐉゝᏊ

ᚋ䛻⥆䛟䝹䞊䝥䛾䝧䜽䝖䝹໬䜢ไᚚ䛩䜛

#pragma novector – 䝹䞊䝥䛾䝧䜽䝖䝹໬䛜᭷ຠ䛺ሙྜ䛷䜒
䝹䞊䝥䜢䝧䜽䝖䝹໬䛧䛺䛔

#pragma vector always – 䝯䝸䝑䝖䛸౛እ᳨ฟ䛻㛵䛩䜛
ุู䜢↓ど䛧䚸ᖖ䛻䝹䞊䝥䜢䝧䜽䝖䝹໬䛩䜛

#pragma vector always

for (i = 0; i < MAX; ++i) {

a[i] = b[i] * c[i] + d[i];

}
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"䝃䝫䞊䝖䝃䝫䞊䝖䝃䝫䞊䝖䝃䝫䞊䝖䛥䜜䛺䛔䛥䜜䛺䛔䛥䜜䛺䛔䛥䜜䛺䛔䝹䞊䝥䝹䞊䝥䝹䞊䝥䝹䞊䝥ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀"

struct _xx { int data; int bound; };

doit1(int *a, struct _xx *x) {
for (int i = 0; i < x->bound; i++) 

a[i] = 0;
}

䝁䞁䝟䜲䝷䞊䛜䝁䞁䝟䜲䝹᫬䛻䝹䞊䝥䛾཯᚟ᩘ䜢䜹䜴䞁䝖䛷䛝䛺䛔
ሙྜ䜔䚸䝁䞁䝟䜲䝷䞊䛜䝹䞊䝥཯᚟ᩘ䜢䝷䞁䝍䜲䝮᫬䛻ุᐃ䛷䛝
䛺䛔ሙྜ䛻᭱㐺໬䜢᩿ᛕ䛧䛶䛧䜎䛖

struct _xx { int data; int bound; };

doit1(int *a, struct _xx *x) {
int MAX = x->bound;
for (int i = 0; i < MAX; i++) 

a[i] = 0;
}

୍᪦䚸༢⣧䛺ኚᩘ䛻⨨䛝᥮䛘䚸䝁䞁
䝟䜲䝷䞊䛜ุ᩿䛷䛝䜛䜘䛖䛻䛩䜛䛣
䛸䛷䚸ᅇ㑊䛷䛝䜛䛣䛸䛜ከ䛔
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"ΰᅾΰᅾΰᅾΰᅾ䛩䜛䛩䜛䛩䜛䛩䜛䝕䞊䝍䝕䞊䝍䝕䞊䝍䝕䞊䝍ᆺᆺᆺᆺ"

䝕䞊䝍ᆺ䛾ΰྜ䛿ྍ⬟䛰䛜䚸」㞧䛻䛺䜛䛸䚸䝁䞁䝟䜲䝷䞊䛾
䝞䞊䝆䝵䞁䜔䚸䝍䞊䝀䝑䝖䝥䝻䝉䝑䝃䞊䛾ᣦᐃ䛻䜘䛳䛶䛿

䝧䜽䝖䝹໬䛷䛝䛺䛔ሙྜ䛜䛒䜛䚹

ᑐᛂ䛿䚸䛷䛝䜛㝈䜚䜻䝱䝇䝖䛫䛪䚸ྠ䛨ᆺ䛷ᐉゝ䛩䜛䜘䛖䛻䛩䜛䚹

int howmany_close(double *x, double *y) {

long long withinborder=0;

double dist;

for(int i=0;i<MAX;i++) {

dist=sqrtf(x[i]*x[i] + y[i]*y[i]);

if (dist<5) withinborder++;

}

}
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"䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䝧䜽䝖䝹䛾䛾䛾䛾౫Ꮡ㛵ಀ౫Ꮡ㛵ಀ౫Ꮡ㛵ಀ౫Ꮡ㛵ಀ䛜䛜䛜䛜ᏑᅾᏑᅾᏑᅾᏑᅾ䛩䜛䛩䜛䛩䜛䛩䜛"

•䝹䞊䝥䛾཯᚟䛻䝧䜽䝖䝹໬䛷䛝䛺䛔౫Ꮡ㛵ಀ䛜䛒䜛ሙྜ

䜎䛯䛿

• 2 䛴䛾㓄ิ䝫䜲䞁䝍䞊䛜㔜」䛧䛶䛔䜛ྍ⬟ᛶ䛾䛒䜛ሙྜ
(䝁䞁䝟䜲䝷䞊䛿᏶඲䛻Ᏻ඲䛺᮲௳䛷䛺䛔䛸䝧䜽䝖䝹໬䛧䛺䛔)

void scale(float *z, float *x) {

for (i = 0; i < 100; i++)

z[i] = A * x[i]; 

} z x䝫䜲䞁䝍䞊䝫䜲䞁䝍䞊䝫䜲䞁䝍䞊䝫䜲䞁䝍䞊
䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇
䛾䛾䛾䛾ྍ⬟ᛶྍ⬟ᛶྍ⬟ᛶྍ⬟ᛶ

䝯䝰䝸䞊䝯䝰䝸䞊䝯䝰䝸䞊䝯䝰䝸䞊

ḟ䝨䞊䝆ゎỴ᪉ἲ
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䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟䜢䜢䜢䜢䝁䞁䝟䜲䝷䞊䝁䞁䝟䜲䝷䞊䝁䞁䝟䜲䝷䞊䝁䞁䝟䜲䝷䞊䛻䛻䛻䛻ゎỴゎỴゎỴゎỴ䛥䛫䜛䛯䜑䛾䛥䛫䜛䛯䜑䛾䛥䛫䜛䛯䜑䛾䛥䛫䜛䛯䜑䛾᪉ἲ᪉ἲ᪉ἲ᪉ἲ

• IPO 䛾౑⏝
IPO 䛻䜘䜛ᐃᩘఏ᧛䜔䝇䝍䝔䜱䝑䜽ゎᯒ䛿䝫䜲䞁䝍䞊䜢᫂☜໬䛷䛝䜛

-ipo (Linux) /Qipo (Windows)

• C99 䛾 restrict 䜸䝥䝅䝵䞁䛾౑⏝
䝫䜲䞁䝍䞊䛾᫂☜໬䜢᭷ຠ䛻䛩䜛

-restrict (Linux) /Qrestrict (Windows)

void mult(int a[][NUM], int b[restrict][NUM]);

void foo(int *x, int *y, int * restrict z) {
int i;
for (i = 0; i < 100; i++) z[i] = A * x[i] + y[i];

}
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ivdep ᐉゝᏊ䛻䜘䜚䚸䝧䜽䝖䝹䛾౫Ꮡ㛵ಀ䜢䝁䞁䝟䜲
䝷䞊䛻↓ど䛥䛫䜛

#pragma ivdep
for (i = 0; i < 100; i++)

z[i] = A * x[i] + y[i];

䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛾䛾䛾䛾ᑐᛂ᪉ἲᑐᛂ᪉ἲᑐᛂ᪉ἲᑐᛂ᪉ἲ䛴䛵䛝䛴䛵䛝䛴䛵䛝䛴䛵䛝

!DEC$ IVDEP
DO I=1, N
A(INDARR(I)) = A(INDARR(I)) + B(I)

END DO



Copyright© 2011, XLsoft K.K. All rights reserved. 15

䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇䜶䜲䝸䜰䝇ၥ㢟ၥ㢟ၥ㢟ၥ㢟䛾䛾䛾䛾☜ㄆ☜ㄆ☜ㄆ☜ㄆ䜢䜢䜢䜢↓ど↓ど↓ど↓ど䛥䛫䜛䛥䛫䜛䛥䛫䜛䛥䛫䜛䜸䝥䝅䝵䞁䜸䝥䝅䝵䞁䜸䝥䝅䝵䞁䜸䝥䝅䝵䞁

-fno-alias (Linux) /Oa (Windows)

䝁䞁䝟䜲䝷䞊䛿౫Ꮡ㛵ಀ䛾☜ㄆ䜢䛫䛪䝧䜽䝖䝹໬䛩䜛䞉
᭱㐺໬䛧䛶䛔䛳䛯ሙྜ䛾䚸᭱኱䛾ᛶ⬟䜢☜ㄆ䛩䜛䛯䜑
䛻౑⏝䛩䜛䚹

䛯䛰䛧䚸䜶䜲䝸䜰䝇䛜Ꮡᅾ䛩䜛ሙྜ䛻䛿༶ᗙ䛻౛እ䛜⏕
䛨䛶䛧䜎䛖䛯䜑䚸ᐇ㐠⏝䛻䛿౑⏝䛧䛺䛔䜋䛖䛜䜘䛔䚹
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᭱㐺໬᭱㐺໬᭱㐺໬᭱㐺໬䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖

ᣦᐃ䛥䜜䛯᭱㐺໬ᶵᵓ䛾䝺䝫䞊䝖䜢⏕ᡂ䛧䜎䛩䚹

•Linux:
-opt_report -opt_report_phase=<phase>

•Windows:
/Qopt_report /Qopt_report_phase:<phase>

<phase> = ipo 䝥䝻䝅䞊䝆䝱䞊㛫䛾᭱㐺໬

hlo 㧗䝺䝧䝹᭱㐺໬

hpo 䝝䜲䝟䝣䜷䞊䝬䞁䝇᭱㐺໬

pgo 䝥䝻䝣䜯䜲䝹䛻ᇶ䛵䛟᭱㐺໬

all 䛩䜉䛶䛾᭱㐺໬

ilo ୰㛫ゝㄒ䝇䜹䝷䞊᭱㐺໬

౑⏝౛:
icc -O3 -xHost -opt-report -opt-report-phase=hlo sample.c

※ -O3 ࠸࡞ࢀࡉᡂ⏕ࡀࢺ࣮࣏ࣞࠊ࡜࠸࡞ࡀࣥࣙࢩࣉ㐺໬࢜᭱ࡢ➼
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䛔䜝䛔䜝䛺䛔䜝䛔䜝䛺䛔䜝䛔䜝䛺䛔䜝䛔䜝䛺᭱㐺໬᭱㐺໬᭱㐺໬᭱㐺໬䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖䝺䝫䞊䝖ฟຊฟຊฟຊฟຊ

<red_black.f90;11:138;IPO INLINING;MAIN__;0>

INLINING REPORT: (MAIN__) [1/2=50.0%]

-> for_write_seq_lis(EXTERN)

-> for_write_seq_lis_xmit(EXTERN)

-> for_write_seq_lis(EXTERN)

-> for_write_seq_lis_xmit(EXTERN)

-> output_mp_out_(EXTERN)

-> mpi_wtime_(EXTERN)

-> poisson_red_black_(2) (isz = 2278) (sz = 2295 (983+1312))

-> mpi_wtime_(EXTERN)

-> for_check_mult_overflow64(EXTERN)

-> for_alloc_allocatable(EXTERN)

-> for_check_mult_overflow64(EXTERN)

Block, Unroll, Jam Report:

(loop line numbers, unroll factors and type of transformation)

<pardat.f90;157:157;hlo_unroll;parallel_data_mp_exchange_;0>

Loop at line 157 unrolled with remainder by 2

Loop at line 157 completely unrolled by 1

<pardat.f90;187:187;hlo_unroll;parallel_data_mp_exchange_;0>

Loop at line 187 unrolled with remainder by 2

Loop at line 187 completely unrolled by 1

<pardat.f90;217:217;hlo_unroll;parallel_data_mp_exchange_;0>

Loop at line 217 unrolled with remainder by 2

Loop at line 217 completely unrolled by 1

HLO 䝺䝫䞊䝖䛾

䜰䞁䝻䞊䝹᝟ሗ

HLO 䝺䝫䞊䝖䛾

䜰䞁䝻䞊䝹᝟ሗ

IPO 䝺䝫䞊䝖䛾

䜲䞁䝷䜲䞁᝟ሗ

IPO 䝺䝫䞊䝖䛾

䜲䞁䝷䜲䞁᝟ሗ
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