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clock() BA%

clock_t clock(void);

clock() BE%kIE Windows +> Linux IRIETIR#tESNS C SV
RALZATI)—IZEFEND

clock() BA#IIMFUHLE=-TaEANEHLTHLDI+—IL
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1/CLOCKS_PER_SEC #, BiiGLI-FZRT~I HmE. B
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clock() Ea# o FI AHI

clock_t start_time, stop_time;

start_time = clock();
// BREEHAT SNEEZZTITS
stop_time = clock();

printf("#Z: @5 %lf #\n",
((double)(stop_time - start_time)/CLOCKS_PER_SEC));
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mov  lowl, EAX // EAX <- FfL 32 Ewk

MASM JA4—< vk TOEE k5
CDEIAX—TCRBTEAHEEI. 1/ Toevy—aEy

Oy ThovkEnsdonvy-hook, f-£xI1E 2GHz @
o0ty —nig4a. 1 yavyo(% 0.5ns(F/# ) ElsB

Sample code: rdtsc.c
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#pragma intrinsics(__ rdtsc)
unsigned __int64 countl, count2

countl = _ rdtsc();

Visual C++ TITHAAHBEEMN Y R—LENTHY.,
AR DERFEHEICRDELIIKRETEES,
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Visual Studio %° GCC IZ3A—FFAROTOT7 4 JLEEEED i
HoTLBH, ZZTIEAUTIL® VTune™ Amplifier XE Z#|
RALIzN\TA—T O RERDERBIEBNT S

start_time = clock();
for (i=0; i<num_steps; i++){
x = (i + .5)*step;

sum = sum + 4.0/(1.+ x*x);

be
pi = sum*step;
stop_time = clock();

Sample code: pi.c
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VTune Amplifier

*VTune 7V T)I74Y &R THED21—IL

—EV2—IILRRS—ARK
Ty
— AL LR—R
— ARURR—Z
—-a—JILT57
—C/C++, Fortran, 7273, JavazdHik—bk
—1JE—r-T—2x2k (Windows*~Linux*)
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YT T
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[CEIYIAAHZM TS

fH4 IEIX. TEHIM IDEKRTHS, =LA (X, 100007

W/ ERDEDTREINS:
~0S 24 <—+#—E Z(NMI or RTC)
-0ty ONED Clocktickf A g

IOV NEDARUNHADA-LORAEH T T %
KA BZEMNTES(interrupts). ZHEEvent Based
Sampling (EBS)&EFEAS.
—NBDARNUMIT Oy EETHS: L2 Cache Misses, Branch
Mispredictions, Floating-point instructions retired, etc.
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s ARVUIR—RH2 T4 (EBS)
s XYyl a-TRPREFREREDTAEYH - ARUNMIKDB/\TH—
TUADEEREHALMNIT D
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s T—AX YV AT IEAIZADE S FRIZTALIz2IEDEE...
s FEIRFICEBDANUNIET YT T A aEE

AVTIL-IINIITHENIF2T L

Yo T)OTIZEITH3DDFER

* A—FDEEYILEMNGL
» No Instrumentation Required
» BUT do compile with symbols & line numbers

» BUT do make Release builds with optimizations.

« VAT LERDYTYT
» Not Just YOUR Application
» Can even sample drivers in ring zero

o A—IN—AYENDLREN=H2 T T DI=-OITBELET S
RPN
» Minimal Intrusion Means High Validity
» Overhead can be reduced further by turning off progress
meters in the User Interface.
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V—ARTHHEE

o Y—ARTRIZESOT. I—FDBEZHLHMNYPTILT S

* 3DMNYV—RIA—FDERTAHE
— 774 )L — “Open Static Module Viewer”
—3—=U357 - FSy5-FAayTAZa—Mmi5"“View Source” ZEiR
- YT T - RybRARYNEZ TV T HIET,. %ET 5T
A3 LMNKRTRIND

e y—XO—KIE.3DDE—KTERT
- Y—XO—KNDH
—Y—ROA—KET7EUTSa—FOMIXERR
— MIXZR RIZ% Source/Combination/Execution D E—FH'dH 5
-7ty ITZa—FDH

o —RAO—KRABWMSEIZIE. 7V TURTRINS

ATV YT I TEEN)Fa5 L

clock() &HAIEDELY

i B Visual Studio O K F027 1 (2010)
C:¥Users¥kiyo¥Desktop¥timer>cl pi.c /nologo
i 146

C:¥lsprs¥k i vo¥Deskton¥t imer>ni
Pl Ot E&RS

EEL: PLig  3.1416
ETEICE L f-pyf 4.149000 £

C:¥Users¥kiyo¥Desktop¥timer>

clock() BESTERGLI-T—2TIX. BREEHREIZIT>T
WHa—FEE O LERE LM HA LR
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RYRRARYRE? - (1)

start_time = clock();
for (i=0; i<num_steps; i++){
x = (i + .5)*step;

sum = sum + 4.0/(1.+ x*x);

b
pi = sum*step;
stop_time = clock();

149 for (i=0; i<num steps; i++)

u | {

a | X= (L4 .5)*steps 0.062s ts
2 sum = sum + 4.0/ (L+ xx); 3.9135_? Os
| }

24 . pi = sum*step;

AVTIL-IINIITHENIF2T L

REILARYOIE? - (2)

(®) Elapsed Time: 4.084s

CPIRate: 1.508

T IR DIV 2473 =vhAEEIC

Instructions Retired:
\
Filled Pipeline slots 7 7 e 7 ~% é
RERBI7 VT4 THS,
@ Retiring: 0.138
& Bad Speculation:  0.000

unfilled Pipeline Slots (Stalls)

@ Back-end Bound: 0.860

DIV Active:  1.000
The DIV unit is active for a significant portion of execution time. Locate the hot long-latency operation(s) and try to eliminate them. For example, if
dividing by a constant, consider replacing the divide by a product of the inverse of the constant. If dividing an integer, see whether it is possible to...

58 AVTIL YT THENIF2T L
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RV DT ? - (3)

[ Hardware Eve... HardwareE... Filled Pipeli... Unfilled Pipeline Slets (Stalls)
* Back-end Bound
Module / Function / Call Stack CPU_CLK... INST_RETL. . y Mg¢mory Bound Core Bound
THREAD ANY E3 DRA.. St.

Bou.. Bo, Bou.. Bo.

| pi.exe ” 14,018,021,027 9,312,013,96p 1. . 2 0.338 p.000 | 0.000 0.000 0.000| (N
#main | 14,018,021,027 9,312,013,968

« CPI L—FAYE LY
« L1 Bound MEAELTLVS
« DIV Active ALR—rESNTLVS

AVTIL-IINIITHENIF2T L

KRRV OE? - (4)

20 1 0x40107e |22 fmal std, std

21 x=(i+.] 0.06%] O0x401080 22 fadd s50, =3

z oun = sun | 3913 (NN | x401082 22 fdive at0, st? a1.210ms(

2 } = ocd01084 22 faddp scl, sud 280.65ems [N
24 pi = sum*step; I | Ox401086 22 £ild st0; dword ptr 93.716ms- :
25 stop_time = cl 0x40108a 22 mov dword ptr [eap+0

26 0x40108e 22 lea ecx, ptr [eax+D

27 prinef("sELE 0x401001 22 fadd st0, st

8 prmtf("é‘rﬁ[[@‘ 06401093 22 foul s=t0, stS a1.195ms i

Y—Ra—k® 21 1TE& 22 7B% VTune Amplifier XE T7&>7
J—RRLTHBD. 2D 2 DOTDT7EVIT)—RRERDHE FTFEHN
HAUEEICSIMD SO FAINTHEST . [BXD x87 i MFIAIN
TWAIENHMS, fadd © fmul I2&E f TIHRFEDGSIE.X87 &H

ATV YT I THEEN)Fa5 L
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tEReHEI D FE1R

CPI (&, EARMGN\TA—T 2 RFHMIE%E
(Clock per Instruction Retired - YJAA/F7LI=ea 5D H A1 IILED)

[ 1 HEOETICAIOVIEL = ]

BHFEDR—/IN—RAS5—-TOtvHd—(F. 1 Y149 HEYRK 4 66
ERABEIV)FIATTEH=- BB LEEE® CPI (X 0.25

s Z U= =220 CPU_CLK_UNHALTED.CORE / INSTRUCTION_RETIRED.ANY
Fr—

Nehalem CPU_CLK_UNHALTED.THREAD / INSTRUCTION_RETIRED.ANY

SandyBridge
IvyBridge

AVTIL-IINIITHENIF2T L

CPI [EM&EH

CPU_CLK_UNHALTED. INSTRUCTION_RE

THREAD TIRED.ANY
20 { |
21 ¥ = (1 + .5)*step: | 228.000.342 76,000,114
22 sum = gum + 4.0/({1.+ x*xJ.J,g [ 13,800,020,700 9,224,013,836
|

23 } |

sum = sum + 4.0/(1. + x*x) OIFIZHhM B
ICPU_CLK_UNHALTED.THREAD] = 13,800,020,700 %
IINSTRUCTION_RETIRED.ANY] = 9,224,013,836 TE&|%¢&.
1 DOWRITHNSFH IOV I (CPD) ARYETS,

CCTIE CPI (X, &% 1.49

AVTIL YT THENIF2T L

8/21/2017

31



Y—ILDAFHE

http://software.intel.com/en-us/articles/intel-
software-evaluation-center/

Intel VTune Amplifier XE (Windows , Linux)
Intel C++ Composer XE (Windows, Linux)

ZE8E 1 NAFIAEHE

AVTIL-IINIITHENIF2T L

FEH

HEEsREIE 1)L
- INTA—IVAR-T—EDINE
- TN BB RHE
- EIRE DR R
- YRR DR
- #ERDOTAE

ATIV® VIR TRFEY—IL

AVTIL YT THENIF2T L
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REEICEY 5EEER

AT IO T RAS5—(E, BV AHaTatyd—A IS, A>T BT oaTatyd—fitER%E
LANLDORBE LN ITHONENETREEAHYET, ThiZlE, 12T IIL® XRR)—224 SIMD {RiE&H< 2
(AT L® SSE2), 12T )L® RRY—S2 % SIMD #hiE@% 3 (A7 L@ SSE3), ARJ—3>4 SIMD
RS 3 WHEMS (SSSE3) Sty EET IRFILELUVZDMORB LN EFENET . (T
LTI A TILETIFENR (70708 y Y —L T, B DIRHEE. #ae. WRERIELTOEE AL
AREOTAHOTO v —BEEORELE, VT LRT(HOT Oty —TOERAERMELTOE
T A2TIL® (Y07 —FTHFv—IEEADBEDBBELIE. 12T LHI (/0T Oy —RElT
ISP HENTOET, COEBEBHENBARN R THIHEDOH S Ly DMIT. ZLTINANDL—
H—JI7LU R -HARESBL TS,

%2iT #20110804

ATV YT I TEEN)Fa5 L

AEHICIBHINTODERIE. /10T ILRROBEHRBPZAMELELDTY,
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BIGBRERE. AVTIIXWAEEZEZASIEDTIFEL, F=AUTILE GO IRFE 6 A

ICBET BBAREIEERTRORIE B ERAMNADES . BRMEICEHT 2R F=8FD

YREFIE. Z1EHE. T, MM EEEZERELTUOVEVEADRIIZET) (CBLTH—
PEEZEDLLTEVNEDELET,
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