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intel)
1>27JV° VTune™ Amplifier XE S&;tf

avbo21& GUI

$ amplxe-cl -collect knc-hotspots -search-dir
all=/lib/firmware/mic -search-dir
all=/home/spec/bench

File View Help

/home/spec/benchsp sy o' ..

Welcome | r0l0ge [

<no current project> - Intel VTune Amplifier

 General Exploration - General Exploration £ @

Analysis Type| | H Summary [R:11.00 T B Tasks and Frames

@ Analysis Target +% Top-down Tree

Grouping: | Function / Call Stack

# Clockticks by ... i Cache Usage Hardware Ev.. ]
Function / Call stack CPU Timew Instruthdns cPl - - pec RIS
CPU_CLK_UNH... Retire Rate L1 Misses L1.. Estim.. Usa. Usa. |2 DATA RE..|.
>
P [vmlinux] 13.802s ) 14,520,000,000 0 0.000 0.000 0.000  0.000 0.000 0.000  10,000,00C |
b [libc-2.14.90.50] 0.057s 60,000,000 0 0.000 0.000 0.000  0.000 0.000 0.000 C
Dinit_arr 0.029s 30,000,000 0 0.000 0.000 0.000  0.000 0.000 0.000 C
Binil arr 0.029s 30.000.000 0. 0.000 0.000_0.0000.000_0.000_0.000
Selected 1 row(s): 354.7155 373,160,000,000 0 0.000 0.000 0.000  0.000 0.000| 0.000| 1,170,000, ﬂoq—\
a | IBjal [ B
QoG 055 1s 1.5s 25 255 35 355 4s 455 [l Thread
Thread (0x0) | 2w
E [Thread (0x21 ] duk Hardware...
= [Thread (0x21 [“] Hardware Ev...
" [hread (0x21
[fread ioxe- [~ Muk Hardware...

Hardware E...
BES
ilter: 99.5% i rocess: : ¥ Module:

H—/IN\—0, IVF5RI—LRATLEED QU IREBEDEH LV AT LTIE,
AT RSAUTYE—MEHNL.GUI REDH DV AT LTHEE
ERTHENTES L, ——
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> \ > Q . »
YWV 9FiE (intel
& 1—Y—F—F-HoTYULFBEUPL—X -aL Y3y Software
(User-Mode Sampling and Tracing Collection) MIC 3E5tRS
FE BALR—=R YT 5 -aLy> a2 " (TBS)
« Tty —CAHHICEYAHEANT, TOEYAHLEOHT, P
(A ARSI RAE—) PRIEALYREREEEXZINET Y T)VT FiE,

o« TIAILETIX, 10ms (2 1 EIDEETEIVAAZEANTT—E2FINET S,
s FOBEDA—/IN—AYRILH 5%,

® ARUVR—R-HTY 5 -aLv 3> (EBS)
(Hardware Event-based Sampling Collection) MIC 54 i

« ATV TOyH—ITBEEINE /NN TH—IUR-EZA) VS - 22k (PMU) D
ARVIAD U B— F—N\—D0— (2 KBEYIAHZF ALY TV T Fi%,

o ZOEIYAHFDRERERBMAT LTIV EIEELD,

o B|YAHFEEDREEIL, PMU DA —/\—T70O—{EZRET % “Sample After Value”%
SRR AL THITHTES,

o 1ms B TEIVAADNRELIZIES . TNITKDF—/N\—AVF(EH 2% F1BE,

s RYLUTYoTHEEFFERTE270yY—(E L TOLIIRESND,
HR—bxt& CPU: 427 )L° Pentium® M 7Oty H—, 42T I)L° Core™ YA UQT7—FTOFy— L&

AT )L° Atom™ Aty —

HR—FEXRZR CPU: 42T /L° Pentium® 4 7Oty Y —-TJ73—LIF]. /TSN D TOEyH—

« NMI Watchdog D E&FE (L EEZNIZT S,
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Software

7)Y EN-BIR217

B Choose Analysis Type

A Analysis Type

& M
~ = Algorithm Analysis

¥ Basic Hotspots ( ?

ARVRR—R Y2 S % (EBS)
BA LR—R BTS2 45 (TBS)

A Advanced Hotspots

A Concurrency

A Locks and Waits <
I [ Intel Core 2 Processor Analysis \
P = Nehalem / Westmere Analysis
& Sandy Bridge / Ivy Bridge / Haswell A < /r&“/ I\/{—X-'U'pjlj “/7“ (EBS)

A General Exploration

A Bandwidth

A Access Contention

A Branch Analysis

FRITAA4T (A< ro4

A Client Analysis (EBS)
A Core Port Saturation
& Cycles and uOps advanced-hotspots
A Memory Access snb-general-exploration
A Port Saturation
P = Intel Atom Processor Analysis kﬂC-hOTSDOtS
~ . Knights Corner Platform Analysis knc_general_explorationfd:E
A Hotspots

A General Exploration

A Bandwidth <TBS>

P [ Power Analysis
[ Custom An:Iysis hOtSDOtS

concurrency

locksandwaits
T DA ol s
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(intel®>
Software

farAE (GUI)

Ea—RAUNERELZEATRE)

Intel VTune Amplifier XE 2013

-

& Concurrency JHo

s by Thread Conc

& Analysis Target Analysis Type| |E# Collection Log | | &1 Summary | BSR:M GG |« Top-down Tree| | B8 Tasks

CPU Function/CPU Stack - CPU Time H
iewing 4 1of 24 b selected stack(s)
36.7% (1.523s of 4.1465)

Grouping: [Functionj Thread / Call Stack

¥ [
CPU Time by Utilization 5 Over... Wait Time by Utilization

[D1dle [ Poor [[JOk (i Ideal [ Over Time [ idle [ Poor [JOk (i Ideal [J Over

Function [ Thread / Call Stack

® grid_intersect build_serial.exe!grid_intersect - grid.cpp

build_serial.exe!shader+0x39f - shade...

initialize_2D_buffer Os bu

build_serial.exeltrace+0xce - trace_re...

sphere_intersect 0s bu
# thread_tracefompsparallel@241 2.275s I:-

oaa7s seus[ (D bu
NtDelayExecution 0.4375 ] 5
[ grid_bounds_intersect 0.415s [. Bottom-u p N ’r :/

#_ kmn end snlit harrier n.4125 M
Selected 1 row(s):

build_serial.exe!render_one_pixel+0x91...

O— )L R~
Top-down Tree XA | % 7

Thread

Q

WinMainCRTStartup (0x1e08) | ik} [ Running
DllUnregisterServer [0y 1ahat IRIRIRIRIRTINIA ¥ 1 Waits
Thread (Ox1ebc) e T T T ] duks CPU Time

GdipCreateSolidFill (0%
Thread (0x1lecs)
CoGetTreatAsClass (03

m

= User Tasks
Transitions

Thread

Thread (0xled4)
thread_video (0x1ledc)
__kmp_launch_monitor (0x1eed)
OMP Worker Thread #1 (0xleec)

~ |[¥] cPU Usage
duk CPU Time

Thread Concurr..

Ml Concurren

CPU Usage

Thread Concurrency

Mo filters are applied. Any Process

Call 5 M Only user functions

Code t e uture
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intel)
‘J—Z:—Ko)iﬁ 'S%ft-fare

& BEHLANILHIALY—ROA—K-LRNJILARYILE Y LTHBRERT

@@ General Exploration - Hardware Issues # @ Intel VTune Amplifier XE 2013
€ Analysis Target Analysis Type| B8 Collection Log| | K1 Summary| |+% Bottom-up | |+% Top-down Tree|| BB Tasks grid.cpp
| Source ) Cassembiv ) [T | Y

Sq... ST Co'd‘c_" S'_:"" Assembly |

(e CPU_CLK_U... CPU_C...* INST RE... ( focaticoy gl CPU_CLK... CPU_C..® INST RE.. OFF.. 0 M

370 tmax.x += tdelta.x; E

571 curpos = nXp; E:]:R L,f:\/_x:l_P " a’fp':ﬂm L,T: 38,000,000 20,000,000 0 ;

572 n¥p.x += pdeltaX.x; Ttsjj\ I) — :_ P?ﬁﬁ/ \43/{ '\éné 32,000,000 28,000,000 0 ;

573 n¥p.v += pdeltaX.y: 28,000,000 14,000,000 0 L]

574 n¥p.z += pdeltaX.z; 2,000,000 2,000,000 6,000,000 ID)(‘iDF_'DDI 577 jbe 0x40e080 <Block 47> "428,000,0... 488,000, ... 434,000,... 0 E E

575 1 Block 38: _

576 else if (tmax.z < tmax.y) | 46,000,000 38,000,000 20,000,000 0x40e003 578 test edi, edi 2,000,000 0 6,000,000 ;

577 cur = g-»cells([vexindex]: 472,000,000 548,000,... 476,000,... 0x40e005 578 jz 0xd40e04z <Block 44> 6,000,000 12,000,000 16,000,000 0 E

578 while ({cur '= NULL) [ 18,000,000 20,000,000 44,000,000 Block 39: ;
5T (eren e —sat] (= o I 0x402007 579  mov ed, dword ptr [edit0xd]  486,0000.. 434,000,.. 456,000,... 0 =

580 ry->mbox [cur->obj-»id] = ry->ser 1,506,000,000 1,468,00... 1,116,00... Ox40e00a 579 mov eax, dword ptr [esi+0xl0] 840,000,0... 848,000,... 872,000,... o E

581 cur-»obj->methods-»intersect (cur| 1,842,000,000 1,768,00... 1,918,00... Ox40e00d 579 mov ecx, dword ptr [e3i+0xc] 44,000,000 40,000,000 36,000,000 0 E

582 1 0x40e010 579  mov edx, dword ptr [edx] 104,000,0... 102,000,... 90,000,000 0

583 cUr = cur->next; 1,006,000,000 1,072,00... 920,000, ... || 0x40e012 579 cmp dword ptr [eax+eds*4], ecx | 2,510,000... 2,640,00... 2,352,00... 0

584 1 Ox40e015 579 jz 0x40=040 «<Block 42> 2,054,000... 2,152,00... 1,784,00... 1] |

585 CUrvoX.z += step.z; 84,000,000 88,000,000 80,000,000 Block 40:

586 if (ry-»maxdist < tmax.z || curvox.z 160,000,000 148,000,... 168,000,... Ox40e017 580 mov edx, dword ptr [edi+0x4] 1,018,000... 960,000,... 816,000,... 0

587 break; |:| .

T — LRI TRET —HERT

589 S YN A E— —

- Selected 1 row(s): | 6,038,000,000) 6,216,00...] 5,590,00... - (7 I:I ‘y7$1i-t:®§§m -4 ‘
1 [ N r 1 [ S r l

I | e [T , [t S
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'n Info

»001bw

C:\Test\MyApp.exe
My Computer

pplication Command Line
omputer Nane
Environment Uariables

PI Proces Rank
Operating Systen Microsoft Windows
Result Size 7167211

ser Name

r001bw

Frequency 2600000000

Logical CPU Count

Intel(R> Core(TM)> Processor 2xxx Series

[Sunnary
Elapsed Time: 9.367
PU Usage: 0.023

Event summary

ardvare Event Type
-THREAD
-RE H

ST .LLC_MISS_LOCAL.DRAM_O
LC_MISS_LOCAL.DRAM_1

:_RESPON
OFFCORE_RESPONS T.
LLC_MISS_PS

.ANY_REQL
EM_LOAD_UOPS_MISC_RETIR
re ent sunmary

ardware Event Type Hardware ent Count
NC_IMC_GT_REQUESTS 31635126
NC_IMC_IA_REQUESTS 124751817
NC_IMC_IO_REQUESTS 36705657
NC_IMC_DATA_READS 148408289
NC_IMC_DATA_MRITES 45161425

Code the Future

Hardware Event Count:Self

1158000000
1248000000
688000000
6300000
6300000
970000

Hardware Event Sample Count:Self

R R=R

P
F

intel.

Software
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STBEE: 1> TIW° HD 957199 A3t

'&-lhf’yf’k

1__} Algonthm Analysis
A
& Advanced Hotspots
.84 Concurrency
A Locks and Waits
| Intel Core 2 Processor Analysis
{==r Nehalem / Westmere Analysis
= \__7 Sandy Bridge / Ivy Bridge / Haswell Analysis
../ General Exploration
../ Bandwidth
... Access Contention
A Branch Analysis
.. Client Analysis

e‘
+

Code the Future

 Basic Hotspots

Identify your most time-consuming source code. This analysis type cannot be used to profile the system but
must either launch an application/process or attach to one. This analysis type uses user-mode sampling and
tracing collection. Press F1 for more details.

CPU sampling interval, ms: 10 <
["] Analyze user tasks
4 Analyze Processor Graphics: |Overview i A
(¥] Analyze DirectX pipeline events : =
Select a predefined GPU events group for Intel HD Graphics to
@ Detail either analyze sampler, general memory and cache accesses
B or track accesses to different types of GPU memory. Both
\ CPU sampling interval, ms: 10 events sets monitor execution units activity.

OPTIMIZATION
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s 0—U— eV (BUHLEESE) & CF
FRODENM

Software

M Hotspots - Hotspots /4 @ Intel VTune Amplifier XE 2013
@ Analysis Target Analysis Type 8 Collection log Kl Summary +% Bottom-up v Top-down Tree BB Tasks and Frames
Function CPU Time:Totalv CPUTime ® Module ~ Callers CPUTimeT... v CPUTime W
thread_video 91265 0s analyze_locks.exe thread_video(void =intersect_objects 8.5545- 0.020s
tachyon_video:on_process 91265 0s analyze_locks.exe tachyon_video:on shader S.SOOz- 0.020¢
rt_renderscene 9.126s 0s analyze_locks.exe rt_renderscene(voi trace 5.500s DD 0.020s
renderscene 9.126s 0s analyze_locks.exe renderscene(struct + render_one_pixel 3377: 8 0.020s
trace_region 9.1265 0s analyze_locks.exe trace_region(struct shade_reflection 2124s@ 0s
trace_shm 9.126s 0Os analyze_locks.exe trace_shm(struct s« +)shader 21245. 0s
thread_trace 9.126s 0s analyze_locks.exe thread_trace(struct it -trace 3.0535. 0s
[TBB parallel_for on class draw_task) 91265 0s analyze_locks.exe tbb:interfaceb::inte tishade_reflection 18520 0s
tbb:interfaceb:internak:partition_type_base<class | 9.126s 0s analyze_locks.exe tbb:interfaceb::ints 4 render_one_pixel 120150 0s
draw_task:operator() 91265 0s analyze_locks.exe draw_task:operato
render_one_pixel 8.990¢ 00105 analyze_locks.exe render_one_pixel
trace 8.960s 0s analyze_locks.exe trace(struct ray *)
intersect_objects 8.554s 0.020s ze_locks.exe | intersect_objects Callees CPUTimeT... v CPUTime ¥
grid_intersect 8514 43745 analyze locks.exe grid_intersect intersect_objects 8554 I 0.0205
shader 7.739s 0.223s analyze _locks.exe shader(struct ray *, = grid_intersect ss1s (D <007
shade_reflection 41345 0.010s analyze_locks.exe shade_reflection(st - sphere_intersect 333108 3327:08
sphere_intersect 3432 3429 analyze locks.exe sphere_intersect 2dd intersection 0.0045 0.0045
tmainCRTStartup 06125 0s analyze locks.exe _tmainCRTStartup % g"d_m;(,““ 091650 0.367s|
WinMain 056125 0Os analyze_locks.exe WinMain # grid_bounds_intersect 0.0865 0.0865
main 06125 0s analyze locks.exe main Dtri intersect 0073 00625
video::main_loop 04525 0.230s analyze_locks.exe video:main_loop(y % pO-SZgrud 0.061s 0.061s
grid_bounds_intersect 0370s 0.370s analyze_locks.exe grid_bounds_inter: 5 VScale 0.030s 0.030s
InternalWndProc 0332 01305 analyze_locks.exe InternalWndProc(s #Raypnt 0.010s 0.010s
loop_once 02235 00215 analyze locks.exe loop_once light_intersect 0.020s 0.020s
o™ SN RPN RN TR, R S H . AWMV amobme Laolie svm B Lalisoid cnmbe'om
Selected 1 row(s): 8.554s 00205

y | Process

No filters are applied. v WBIEEEY Any Thread Module

Call Stack Mode Inline Mode: I3 v QELRREEEY Functons only

Code the Future ol | | .
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*ﬁﬁﬁg . OpenMP* 7[/—A0)§m Software

8| Concurrency - Hotspots by Thread Concurrency 4 @ Intel VTune Amplifier XE 2013

& Analysis Target | Analysis Type | il Summary % Top-down Tree BB Tasks and Frames

)

Grouping: [Frame Domain f Frame / Function / Call Stack CPU Function/CPU Stack - CPU Time Izl

- 0 Viewing 4 1of 70  selected stack(s
Frarne Dormain / Frame / CPU Time by Utilizatior i Owe.., Wait~ 3 &)
Function/ Call Stack | oy 141 @ Poor [ Ok @ 1deal [ Over 1M @ 1dle @ Pooil_ 10.5% (5.078s of 48.580s)

& [No frame domain - Outs| 48.580s | 0.490s| 105.234s | Pi.exelthreadFunction - PiSeluticn.cpp

: 006ls 329

= 2945 0.061s 3.204s

kernel32.dll!BaseThreadlnitThunk+0x1 - ...
ntdll.dll!_RtiUserThreadStart+0:26 - [Un...

¥ OpenMP_PiSomp$|  3.807s Os ntdll.dlll_RtlUserThreadStart+0xla - [Unk...
[ OpenMP_Pi 0.888: 0.016s 0.796=
[+ MiDelavFrecutinn 1.494< M=

Selected 1 rowi(s): 48.580= 0.490= 105 =

1| A

it 1= 25 35 4= 55 fHsf 75 8s W9z 10s 11s 12: 13 14s 155 16s 17s 18s i
| L . L L 1 L L . | L L L L 1 . L PR |
E OMP Worker Thread #5 ]| -
"E' OMP Worker Thread £1 | — |[*] Thread
[v]
CPU Usage [v] ] Waits
Thread Cencurrency [v] ik CPU Time
[#] == Tasks -
Frame Rate [v] Trapsitiops A0 g =T
Code the Future . g J} |
) 1
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FEEE: Ttk Software

‘Java F7AEADIN—K 97 - ARVIR—=R -GS 2T 525t

-Windows 8* [ZH ULV T., C# & JavaScript A—X® Windows* A~7
TI)Vr—230DIN—KR LT - ARIIR—=R BT T 2%

Grouping:  Function J Call Stack v Hardware Event Sample
Function / Call Stack CPUTimew ¥ Instructions Retired CPI Rate Module A R Viewing 4106300 selected stack(s)
5 OpenAdapter10 1.067s 2274621910 1819 igd10umdéddil  Openadapter10 || 67.6% (0.6225 of 0.918s)
1. D d
= l' sl — [Dynamic code)!draw - BitmapSequence.js
! 2 S0 000 amic code
Bt Dyn de]'d 0x34f0 - Cont J5:115

£ AResamplesresampleA411 0453 4,917,586,011 0.355 RESAMPLEDMO.DLL AResample:resa : e C°d¢}|d"‘”‘o‘w0 C°":'"°'J’ 115

Dynamic code]!draw+ - Container.js:
+ draw 0.353s 638,293,807 2.145 [Dynamic code] draw [ o cod:]' pdate +OlaedS - Stage )’ 284

o - Dy' ' u A - J -4

+ hybDriverEntry 0.284s 666,707,741 1.645 1gdkmd6d.sys hybDriverEntry

Dyn de)'tick + 0<24de8 - Game,5:1458
¢ Recycler:ProcessMark 0.255s 987,146,359 0.984 jscnpt9.dil Recycler::Proces :Dynamf code:‘tr; Oxb?be T c:m;;s

amic code'tick + - Tick.js:
+ [1gd10umd64.dli) 0.224s 487,622,274 1.788 igd10umdéd.dil [1gd10umdéd.dil
DisVisible 0.1385 23145886 2.313 [Dynamic code] |s\9/|svble i3cript cRamdon, % wiruncbon + (b - [Untnown{Untnown]
. 0.138 367,54-1.372 1.465 (Oyn de] ' jsenptS.dill)s:JavascriptFunction:CallFunction « 06b - [Unknown]:{Unk...

* clone 1385 544, y amic code clone

jsenptS.dils:JavascriptFunction:CallRootFunction + 3129 - [Unknown)...
B KelwalidateRangeANCaches 0.129% 203,474,509 2370 ntoskml.exe KelnvalidateRan iscnntQ dillScrintSiteCallRaotFunction aMhl . [Linknownl:lLinknownl

JavaScript D FEMTHIER
Code the Future 1 ”
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Performance Monitoring Unit (PMU) Software

T—REX

Intel

VTune
EZA—ENf=A Rk Amplifier

XE

- JRtyHY— 270y Y—IIEEIh TS
Performance Monitoring Unit (PMU) &LND/\w T 7—IZ,
EZA—INT=N—F DT ARV REFESINTLNS
e A2F)L®VTune™ Amplifier XE IXERELI=2A4345 T
PMU i o T —2ZE]ET 5
o BOATHILRFERMEMEIT HAETINUIR—X-
H2J1)2% (EBS) DFERERTT S —

Code the Future
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(intel®>
127 )I° VTune™ Amplifier XE @2 /K51 Software
XMPI 77V r—ay D@22 R4 DA I

amplxe-cl -collect <Analysis Type> -- <program>

<Analysis Type>

lightweight-hotspots. hotspots. concurrency. locksandwaits.
coreZ-general-exploration. nehalem-general-exploration,
snb-general-exploration

IHE

m @V N1
amplxe-cl -collect snb-general-exploration -- ./sample.exe

MPI 7 )5 —S 3 DEEIE 1 /—RIZ 1 88T AK52%TE

mpiexec -host hostO01 -n 1 amplxe-cl -collect <Analysis Type> -r
<name> -- <program>; -host hostOO1 -n 15 <program>:
amplxe-cl -collect <Analysis Type> -r <name> --

<program>:

¥ ! ;' | ‘ -';4;
, N ' A J H AR .
Code the Future !l =4 Hidig 1! .Es Ilﬂn

|
| g

OPTIMIZATION 14
© 2013 Intel Corporation. T TOEIA. BHEFELET *ZDMDHEE . HEALBE L, —RICFHORTR, BREEBEARTY, NOTICE


http://software.intel.com/en-us/articles/optimization-notice
http://software.intel.com/en-us/articles/optimization-notice

intel)
CPI Rate (Clockticks per Instructions Retired Rate) are

CPI Rate = Clockticks / Instructions Retired
= CPU_CLK_UNHALTED.THREAD / INST_RETIRED.ANY

N—F 7 N RMITTERATETCWOONEHER T HENTERT A TIL®
Core™i7 7Rt yH—1A2T)L° Xeon® 7Oty H—DHEEIZX 0.25 AREIET
HY . CDEDEILHAFIGEHIGEICIIRBEILIZKYINITF—T U REEZDDHEMN
HYFEI,

CPl Rate W& R{EA 0.25 THHEH

1. R Eyb T4 oBFARL—3 0 EFEIEND 3. /7 I)L° Core™i7 7Rty H—TIL,
MHTmSIZaESh, 1a7HNTREKRK4D2DIA/7A4FRL—

DAVERIBICE T SEBATENTEFT,

R

1CPUHAOILTE4DDIAoAAR
L—avEsE TSE =154 . CPIRate (&

Rfya=vh 1/4=025 LHYET,
2. A7HTIE. ETAIREETAI04RL—S 3> CPIRate IZ&Y . N—RYT 7 DHEEEEE [
MOEIZIERETINET, LARIBETAZEMTEDERTHZLE |-
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intel)
CPl % FRER &=

<no current project> - Intel VTune Amplifier

File View Help
8 bk & 67
Welcome  hoge
% Lightweight Hotspots - Hotspots £ @ Cp' Rate Vifier XE 2013
@ Analysis Target Analysis Type & Summary % Top-dow

Grouping: | Function / Call Stack
* 3
Function / Call Stack CPU Timew Instructions Retired : 6 . 589 n1 a t n

P [matrix.mic] 348.612s 57,400,000,000
P [libcrypto.s0.10] 0.171s 70,000,000 2,571 libcrypto.so. 3 nown source file)
P [1d-2.14.90.50] 0.019s 0 0.000 1d-2.14.90.50 [1d-2.14.90.50] [Unknown source file]

P Ilibc-2.14.90.501 0.019s 10.000.000 2.000 libc-2.14.90.50 [libc-2.14.90.501 [Unknown source filel
Selected 1 row(s): 416.017s 410,000,000 1067.439

‘III; y |

[v] Thread

=]

[¢) duk CPU Time
|71 cPu Time
ik CPU Time

CPU Time

No filters are applied. ERSRRCGIEEI Any Process v BLIEERN Any Thread IAGLINIY Any Module v RUIFENGE Any Utilizat

el Functions only

COBIIE CPI=6.389 THEI0, o HMEREDE LAHFTED
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1>7)v° Xeon Phi" a7t vy —a) CPI SoTe

A>T )L° Xeon Phi" 2778ty —DALyRHT=Y D CPI

= CPU_CLK_UNHALTED / INSTRUCTIONS_EXECUTED

1SS HYDHAIILE, CPl R T H_ETHEMZFFMIT HEH
TE5

CPIHF/NEWNFENRENT N EETEKRT S
B/NEHEIXT7T—FTI9Fv—IZ&>TELS

A>T )L° Xeon® A+t yH—I& CPI=0.25 AR B THHof=H .

-4 )L°® Xeon Phi" a7 0+tvyH—I% CPI=2 AEE

A7 I)L° Xeon Phi" 270ty H—TIX, CPI=4 KL EIFIEZhER

ARk B

CPU_CLK_UNHALTED EITSNF=aAT7DOH AL
INSTRUCTIONS_EXECUTED ALYRIZE D TEITSN -8 T D
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INTA—2 2 AT DO—E L F IR

1. Hotspots (CPU B ZZL TL\SBER) 45
2. ANRUIAR—R YT %5 %17 Hotspots DN Z TS S

3. Hotspots A IENEMEHIBITEDIHE . NI+ — IV RICEEEZRIZT
IN—RLT ANV EHERL ., BEEIELET S

4, RTHEEL Hotspots A EHESNEHET 1~3 Z#YRT

|
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O — inte|®
7aEvY—DNIT I (@D
SSATFALEREND S BB INSHUBR T — DI HENTRATEND
EHDOUEZERGEGEYRAL ZEITEL T, FIRIESA TS

s [ D %18

IR A
IR B

R C
38 D

X LML, FIRFRZANELDHECDORHETANTANBZGITNIL
BRGNS INATSAVNRNEEREFLLEENFELET S

~
1 2 3 4 5) 6 7/ 8 ) 10 11 12 13 14 15 16 17 18 19 20 [e—
TC Nxt IP 1€ Fetch DriverAlloc Rename Que  Schi  Schi Schi Disp Disp RE RF Ex Flgst BrCk Drive bt
1
BH/81MTS542HGEL Intel NetBurst® 747EI7 =‘1‘-7'7=)'-—\"— IEIF
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INATAVIZEITRFIRGRRDEER

add eax, 1 o _ . -
7 eox label  PBERESATSADOFNEEZS

MoV mem, €ax
MOV mem, ecX

?:_F\ \‘ : 54*"““‘}7

add
|z add
Mmov jZ add
Mov mov | |z add
\

|
FKTTAFEDIRGBETNDTIRT DL,
NoDMFIEEEEIND

INATFAVDEHNRNIE . DIEEDBTNETEINAETHRHENDND

OPTIMIZATION >

© 2013 Intel Corporation. #EETDSIA., EEHEZELES  *ZTDMDHER ., BRBLEEF, —RICEHDORT. BREEFEBREETT, NOTICE


http://software.intel.com/en-us/articles/optimization-notice
http://software.intel.com/en-us/articles/optimization-notice

Software

1>7J)V° VTune™ Amplifier XE [cX?
FIEFMSADTH

Intel VTune Amplifier Xg 20

"5 General Exploration - Hardware Issues / &

€@ Analysis Target Analysis Type | | 2 Collection Log tﬁ Bottom-up

: PMU Bvent Count LLC Memory | Instructio Branch
[Function b CPU_CL... w %r | INST_RETIRE... £ Miss | BusTran... Starvatio Mispredict
grid_intersect 11,298,000,000 10,734,000,000 1.053 0.078 33,600,000 0.0 0.194
sphere_intersect 11,108,000,000| 12,058,000,000 0.921 0.029| 25,600,000 0,00 0.109
grid_bounds_intersect 1,704,000,000 692,000,000  2.462 0.084 5,600,000 0.0 0.268
shader 352,000,000 164,000,000, 2.146| 0.000 2,000,000 0.030 g
pos2grid 296,000,000 176,000,000, 1.682| 0.000 800,000 0.011 0.054
tri_intersect 230,000,000 234,000,000, 0.983| 0.000 800,000 0.005 0.104
VMorm 172,000,000 40,000,000 4.300, 0.000 ] 0.151 0.047
VY5cale 148,000,000 178,000,000, 0.831| 0.000 400,000 0.100 0.000
[pgpwded. sys] 144,000,000 248,000,000 0.581| 0.556 800,000 0.014 0.000
Selected 1row(s): | 11,298,000,000 10,734,000,000
BR_INST_RETIRED.MISPRED / BR_INST_RETIRED.ANY
REREXO | -
J —
”
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53 I T B = A 0) [m] 54 S}@

for (j = 0;j < size; j++) if (blend = 255)
{ / for (] = 0;] < size; j++)
if (blend == 255) dest[j] = src_1[j];

dest[j] = src_1[j]; else if (blend==0)
else if (blend == 0) for (j=0;j < size; j++)
dest[j] = src_2[j]; dest[j]= src_2[j];
else else
dest[j] = (src_1[j] * blend + src_2[j] * for (j=0;j < size; j++)
(255-blend) ) / 256; dest[j] = (src_1[j] * blend + src_2[j] *
} (255-blend) ) / 256;

IW—TATEHERELG R REZIL—TDHCHLTHIEFRASAORLEEZSES
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127)° Xeon® 7At Yy —&1 7 I° Xeon Phi™ (intel®)
70ty —0F vy 2B EDE Software

AT )L° Xeon® Aty H— A>T J)L® Xeon Phi" a7 Ot yH—

1T || BT || RIT || =T
unit /L unit unit /| unit

21T M =17 | =17

unit A unit unit A unit
3 33 53
363 [E 5
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a7A 7B s_\\
ey =7 | 27 é’;t;ﬁ??%? N
unit A unit B . A7 vy alla

- ' - SnTW=TF—2OEREND

L1
o

a7B hF—4aEle=E*
b. a7AMEYHLE=T—4 Bk
O7A D L2 FryviahbEAINDS

Q

KU Hhns (BRI vya
mo) T—AEMYEFEESHEIIZLT,
AP IAATFE DEEZ DIELTLNS
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RITAZIYMDT—FEEICEIDIREERE s

A>T )L° Xeon® A>T )L° Xeon Phi™
Jotwyy— a0t yy—
32KB 32KB
256KB 512KB
2MB/ L
a7
~16GB
SandyBridge' 7—%T U F¥—D Fryia AE)—DBE

Bnk R (BRI CPU Y1 9)L)

[ T )
FH¥I31— k4
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1>27J)° VTune™ Amplifier XE (=& gtt//wi
T—REREICEBDINT A= AR DR R

Eile View Help
‘@ | s |

:muh:iplvl > multply2

b= W
roo4ge

B General Exploration - General Exploration /4 @ Intel VTune Amplifier XE 2013

Analysis Type| | K Summary | BESR:NGRBNY | +% Top-down Tree | B2 Tasks and Frames

& Analysis Target

Grouping: | Functdon [ Call Stack

Hardware Eve... Hardware Ev... Filled Pipeline ... Unfilled Pipeline Slots (Stalls)

o Back-end Bound

Function / Call Stack CPU_CLK_..  INST_RETIR... g@e - Bad Memory Bound Fr. r
THREAD ANY * Spec... o i = DRAM |5t ® g-
Bound Bound Bound Bound B. ’

& multiply1 477,860,716,700| 68,742,103,113 0.031 0.001 0.018| 0.006 0.042 0.050| 0.007| 0.007 | mat|
# KiCpuld 112,000,168 8,000,012 14.000 0.000 0.250 0.000 0.250 0.000 0.000 0.167 0.083 0.063 ntos
@ b P e Ende A6 NNN 144 A_NAN_NNG | A DRN N Ann n_Ann noAnn nAnn n_Ann AANAL O NAN N ANAL N AT indl

Selected 1 row(s):| 477,860,716,790 68,742,103,113 6.951 0.031 0.001 0.018  0.006 0.042 0.823 0.050| 0.007 0.0
< > L

el ss . 1s 15 208
Thread (0x1dd4) ~
Thread (0x2408)
Thread (0x2374)
Thread (0x2d9c)

Thread

Hardware Events ‘

Any Thread

Mo filters are applied. #l Any Process

Bl Thread:
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o Tyl aTAUIE 64 /N (F
e T—ABZENT VY ABREF-AENESIZTS
o Xyl alBEREFLCE.FEDTARERIZTIERTS

F=OIZIFE. T BITIEGL 2 BT IOCANUE|ZLEST=0.
INDA—TANEKT TS

Xovas(y =

I [ [ [ [ [
| | | | | |
| | | | | |
S~ | | | | |
'
e | | | | |
} }
| | | | | |
| |
| |

. Index0 Index 0 ‘m S
|’, | |ﬁﬁ¥ fﬁﬂi I | I I I ', s
FyulaT4U0REIDIREE
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Software

FIAAVPEN TN ELYBEICMET LD TES,

FrulaSMUDHEILERKIC. BEEEDHIZIE

16,32,64 NAMERZET=NEWLEFT DERLERN,

ATV AVX [|IFIZIE 32 INA AT MIC 7 —F T O F v
mF1Z1E 64 731k (512bit) TP SA Ak

(C/C++)
__declspec(align(64)) float A[100][1024];

X _ [FTFoHF—/N—2D
(Fortran)
real*4 A(1024,100)

IDECSATTRIBUTES ALIGN: 64:: A
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* v 1R AME

—FOEEHTEDSF vy 1OF AME

for (j=0; j<N; j*++)
for (i=0; i<N; i++)
ALI0T += BOIOT ™ COI

for (i=0; i<N; i++)
for (j=0; j<N; j++)
AL][] += BLI] * €Ol
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77 ANONER Y

A[O][1]
A[O][2]

FhEg Fr X '
EMMELGET Y A[0][1021]

for (j=0; j<N; j++) A[0][1022]
Al A[0][1023]

A[][0]

A

A[1][1021]

A[1][1022]

A[1][1023]
A[2][O]
Al2][1]
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for (i=0; i<N; i++)
ALI0]
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*XE)—EF YT 1t1X (oD

Software
for(i=tidx; i<msize; i=i+numt) {
for(k=0; k<msize; k++) {
for(j=0; j<msize; j++) { AE)—Lo [ ][] fEs
c[i]{i] = c[i]{] + afil(k] * bIKILL:
Y .“. —
Xyl alllETRTOT—EHAALIELY & el T T
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intel)
ERENBAT)—DH; .

for(i=tidx; i<msize; i=i+numt) {
for(k=0; k<msize; k++) {
for(j=0; j<msize; j++) {

c[i]] = cfi]i] + afij[k] * bIk]OL:

EADIL—TTIE, LTOESIZAE)—DFEHRIN TS

j

/) P <o YAEBTI

THNIL, L\ffrt#ﬂvv*‘/l’é%“%ﬁb\tﬂ
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v alcEELEREL (oieD
s DT O DT — Al E BT B LSRR
ZHBEET S

for(i=tidx; i<msize; i=i+numt) {
for(k=0; k<msize; k++) {
for(j=0; j<msize; j++) {

c[i[] = cfii] + afij[k] * blk]OL:

JayxLyg
for (i0 = ibeg; i0 < ibound; i0 +=mblock) {
for (kO = O; kO < msize; kO += mblock) {
for (jO =0; jO < msize; jO += mblock) {
for (i =10; i <i0 + mblock; i++) {
for (k = kO; k < kO + mblock; k++) {
for (j =jO; j <jO + mblock; j++) {
cili] = clii] + alilk] * brk]0l: Y] e

Code the Future . A -HH
LElh ™= L gl
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7 l:l“/=\"’/7 ‘h*‘)%éﬁz.i I;E<‘ Software
for (i0 = ibeg; i0 < ibound; i0 +=mblock) {

for (kO = 0; kO < msize; kO += mblock) {
for (jO =0; jO < msize; jO += mblock) {

for L—T D#EYIRL A%
msize A5 mblock [ITZEFEL.

for (i = 0; i <0 + mblock; i++) { PRAC S S EERS
for (k = kO; k < kO + mblock; k++){
for (j = jO; j < jO + mblock; j++){ i
c[ilti] = c[il(] + afilfk] * bIkI[L: |

T—AR%47 x mblock %4
PN S ST b i 25 3 i N A

FyulabtDT—REESHMALGVEILT (FAYFUY) il ===
AE)—DHEARHEF IV AANBAIIDEBEDREEZ Ao = v
‘ MUY

10 N2 M~ = s
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for(i=0;i<MAXI;i++)
for(j=0;j<MAX];j++)
A0 = ADI0D + BLIGT

for(ii=0:ii<MAXI/BLOCKI;i++)

for(jj=0:ji<MAX)/BLOCK]:jj++)

for(i=(ii*BLOCKI);i<((ii+i)*BLOCKI);i++)
for(j=(1/*BLOCK]);j<((jj+])*BLOCK]);j++) | |

AL = AL + B ~FevaS L
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vy alCTDINTA—V AREDIEIE st
Hotspots CERENET—RIZDWTLUT DB EFRETT S
T8 T TA AR

Fyyla-JOavxy

B (set associativity) IZ&5 L1 D 4KB D7Vt X fEfmE=(&

F—AY A, 12 D 64KB DT V1 AR E SBEE B9,
INTAVT INANEBINYT %

INTAT IN{ DB
1 ¥vviaT4M405 (64byte) DRAEGET—REFREEMTH_ET, Fvyvyia
NEERICEEEZTINDEICKHERFREET HEMNTES
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AEY=T IR,
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\
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(
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mE(bICET A EEEE

ATV AV —IF, BEfvA4 070wy —RITIZIE, AV TIVER(/OTO0y Y —RITERFLANIILDFEEH
THONEWNFTREENHYET, CNIZIE, ATV AR —32 % SIMD #5RE 5 2 (A>T IL° SSE2), 1T IL® AR )—32 4
SIMD #L3R 8R4 3 (A>T )L° SSE3). AR —22 % SIMD sk 3 B dn© (SSSE3) sy IBET dmEIb S & UZ
DD RBIENEENET . AVTILTIE AVTIETIEIEWNT/oOTOtwyH—(CH LT, B DIREE. #ae, $HE%E
RILTLWERA. RE GO0 70y—BEDHRELX. /0TI ETA/OTOy Y —TOERAEFBHELTLY
FI AT RAOOQT7—FTIOFv—IZEBEDOHENHRELIL. /T EIT/OTOty Y —RmIFIZFHINATLY
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