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Intel - A Software Development Tools
Provider

w Intel® SSG/Developer Products (GGG (REEEEE SRS
Division (DPD) : i |
w Premium class tools for Intel®
Architecture
w All Platforms
w Windows*, Linux*, Mac OS*
w MeeGo*
w RTOS

w Focus on Performance, Parallelism,
Power Consumption, Embedded SW
Development

Parallel
Productivity
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http://www.intel.com/software/products

Software Development Tools & MeeGo*

Phones

Tablets Netbooks Digital TV Embedded

Embedded Suite

Application Suite

Intel® C++
Compiler

i Intel® Software Development
INtei® Intel® N Tools for better devices &
portoomnts | VT une &l appication
Primitives Pe::);;z:rce Debugger
Library

JTAG
Debisger better apps

e

|_ A More performance
MeeGo

MeeGo*/Linux* . A Less power consumption
' JTAG I/F '

A Robust SW
|l nt el E At omE Proce}

SISA° Efficient debug sessions

Intel® Application SW Development Tool SuelSVsMeeGa* Community
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http://www.anrdoezrs.net/click-3712849-10479339

Optimizing Applications

2 AGK (2RI & WaNekt Beh SDKs

Performance O ) maps to O
O

O‘(’R/Iore in the
Maturity & Stability O ’D@bw@q}e‘(& O Future...J

h Tmoc‘:\:\/?ev Laker!  Stay tuned!
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Performance vs. Power

A Performance optimized

I Fast execution A earlier backtoidle A less power consumption
A Power optimized

i Technology driven A Silicon manufacturing process

T Optimized OS

i Efficient usage of SoC components during app execution

rver  TOOIS- FUture
Tools- Today

Optimized

Technolog

* » time <
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Performance Optimization Principles

Re-compile

A —xSSE3_ATOM (Atom switch /in  -order scheduler)

A IPO (interprocedural optimization)

A PGO (program guided optimization)

A Threading (works on multicore/HT only) T source modification
Implement library functions

A Highly optimized multimedia/math library functions

Better results

A OpenMP compiled (works on multicore/HT only)
A Update application source code & build environment
Modify source code

A Identify C and ASM  — source spot optimization opportunities

A Analyse results — update sources, rebuild, analyze again

mpiler: Intel® C++ Compiler
® Integrated Performance Primitives Library -
Intel E VTuneE Performance Analyzer 7 - X o
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Intel® VTune™ Performance Analyzer
Identifies hard to find performance bottlenecks

Features

w Statistic Analysis

w Lowoverhead sampling

w No instrumentation required

w Monitor processor events like cache misses etc.
w View results in source or assembly

4 N

Usage Model ]
w Two components Host

-LyuStt Perforaance Analyzer l-‘ < TBS file

on host

g lieling callectaran tftarge.t Intel® V T u n éralyzer Sampling Collector

w Collectdata on target and analyze it on the
host
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Take Advantage of Sampling Data

Click through domains

>

Processes e—e Ihreads e—e Modules e—e Functions e—e Source e—eAssembler

M welcome m Sampling Results ... % “Smer! Relzt YT W =8 |Mwelcome Sampling Results [dkaiser-x] - Mon Ap... [ RUITEEIERSEEN, = O
= 5@@;@95 EEITTERXBRRI LAV IEHE &% % DS
= Line Instructions | [+
—_— E Numb Source Clockticks Retired
|
45 float r; l_,
threadl5 - 46 It I, J;
» threadl6 — forfi = 0; | = M1; i++)
for() = O | < N2, J++)
(i} 0 15 20 25 30 35 40 45 50 55 - T
Sorn Event CPI.I 1D I-WI-I' Th... | Idle time asimd(j] = asimd]j] + asimd(j}/sqriasimd[i]
M %  Clockticks iR [~
_ = Instructions Bu 4 959 Size Name Clockticks "m,‘mﬂ"s Clockticks per Instructions Retired (CP1) I_
- Clockticks per [+ —Select... 75.96%  6.00% =1
[«[ =1

%6 test_if 4. 85% 35.33% 0.811321
Processes Threads Modules Hotspots | et [v]
Pt ] £ £ _AEa A_SE LT ML TT3 - IEELE]
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Need For In-order Scheduler Support

- avoid dependency stalls

/ Representative assembly: \
1 movl b,%eax .

N omE, o evendeny
2 imull $7,%eax "

3 movl %eax,a

4 movl d,%edx

.'E Memory Load Dependency
L :

Consider code sequence:
a=b*7,
c=d*7;

Dependency Stall

5 imull $7,%edx
6 movl %edx,c

o /

w In some cases assembly code causes delays and dependency stalls which
decrease the performance of application and performance critical code

= L

10 (intel) AppUp” developer program

Processor cycles

Optimization
Notice

-




Need For In-order Scheduler Support

- avoid dependency stalls

/ Representative assembly: \
0
-XSSE3_ATOM 1 movl b,%eax
0
compiler switch " 4 movl d,%edx
- S| 2imull $7,%eax
Consider code sequence: >
Al 5imull $7,%edx
a=b*7; A :
c=d*7, 5| 3 movl %eax,a
§ 6 movl %edx,c
(@)
o

w Compiler switclgkxSSE3_ATOM enables theonder scheduler, which may
AYLINR OGS | LI AOFGA2YyQa LISNF2NXI YOS

= L
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C/C++ Compiler Benchmark S & S,

* () ~ A 0, o)
: : Q O & & gowwmi, %, 2
Intel® C++ Compiler 11.1 for Linux* VS. GCC 4.5.0 Estimated by measuremen-on mte;gl syStems baSegon e, % % <
. following configuration assumption @ oS 5 5 ¢ t % 3
based on SPEC* CPU2000 estimated results A Source: Intel estimates as of July 3dth, 28102 % * PE3
- o % ~
A Basis of comparisonintél estiméates of:ntePand, Gt C’“tompu S.as @
6 JUly 30th, 2010 JUly 30th, 2010 * % @Oq((%%”g“m“‘o Q l~ \6"
. i . &) i ove
4 C/C++ Compiler BenchmatkGeometric Mean Compilers: _ 0 Oy, 0 0\“‘
A Intel® C++ Compiler 11.1 for LlnuWCCp ddepm™ o
16 46 % A GCC450 Y o\
faster 35 0/0 Hardware: b oLoiL\ G
faster A Intel E Desk To'p,Boaw/d@;pg45cCh¥
® 81'4 o 18 % 1x1.60GHz, 2GB, 512 KB, 533MHz system bus* &7 pgs
% Fil 2 10 /0 faster A Form factor: MinilTX / micreATX compatible
g faster A Chipsetintel® 945GC and ICH7
S QS A Audio:Realtek ALC662 audio codec (5.1 channel HD audio)
“GCJ g 1 — A Video:Intel® Graphics Media Accelerator 950 &&leo output support
o O A 1/0 Control:SMSC LPC47M997 based Legacy I/O contraller for seria
g 00,8 - parallel, and PS/2 ports
= o A LAN control:10/100/12000 Mbits/sec LAN subsystem using the
T 906 | RealtekLAN adapter device
X w’ Operating System:
8 ~ Inte |Oatl A Red Hat* Enterprise Linux Server release Fikangd
7 304 — SPECint*_base2000 and SPECp*_base2000 from SPEC CPU2000 V1.3
g O A SPEC and SPECint, SPECfp are trademarks of the Standard
L‘G 80,2 e Performance Evaluation Corporation. For more information see
WWW.SPEC.0rg
(0] A SPEC has retired SPEC CPU2000 and is no longer publishing resull
"'02" "Advanced" "'02" "Advanced" |tS Webélte .
Compiler switches used for estimates:
k B GCC 4.5.0 ®Intel® Compiler 11.1 for Linux* / 0020
: : : " — - A Icc:02
For more information on the compilerdés optimization apﬁr%&é;&, pl ease refer to the page
AOptimization Noticeo in the backup 3 Ad : d o
0 vancedo
Performance tests and ratings are measured using specific computer systems and/or components A 1CC:03-ipo-no-prec-div -xSSE3_Atomprof_gen-prof_use
and reflect the approximate performance of Intel products as measured by those tests. Any A GCC:03-ffast-math -funroll-al-loops -m32 -mtune=atom -msse2d
difference in system  hardware or software design or configuration may affect actual performance. fprofile -generate &fprofile -use
Buyers should consult other sources of information to evaluate the performance of systems or
components they are considering purchasing. For more information on performance tests and on the Note:
performance of Intel products, reference www.intel.com/software/products or call (U.S.) 1 -800 -628 - o . ) .
8686 or 1 -916 -356 -3104 A Floating point geometric means are t_)ased_ on the C/C++ workloads
Intel does not control or audit the design or implementation of third party benchmarks or Web sites from e SPEDTPHAPAN By poind S (T Tmese, 705
referenced in this document. Intel encourages all of its customers to visit the referenced Web sites 183.equake, 188.ammp)

or others where similar performance benchmarks are reported and confirm whether the referenced
benchmarks are accurate and reflect performance of systems available for purchase

*Other brands and names are the property of their respective owners

Use Intel® C++ Compiler for higher performance on
= ~ Optimization
12 :
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http://www.spec.org/

Intel® Integrated Performance Primitives
(Intel® IPP) Library

N\
i . L i 28 '
A Highly optimized multimedia functions S
Applications
i Images & video Digital Media | Web/Enterprise Data | Embedded | Communications | Scientific/Technical
i Communication & signal processing Cross-platform (/C++ API for Code Re-use
i Data processing (i Intel® Integrated Performance Primitives )
16 Function Domains
A Fully utilizing [ Images | [ Communications and | [ Data
i Intel® MMX™ technol and Video Signal Processing Processing
I nte echnology « Image Processing = Signal Processing * Data Compression
. » Color Conversion * Audio Coding = Cryptography
i SSE2, SSE3 * JPEG/JPEG2000 = Speech Coding = String Processing
* Video Coding = Speech Recognition » Matrix/Vector
i Multi-core / Intel® Hyper-Threading * Computer Vision = Vector Operations Algebra
technology * Ray Tracing/Rendefing - Data Integrity
\ AN s\ >
] i i k Free Code Samples Y,
A Rapid application development
| - \
A Cross-platform compatibility & code re- Optimized for d o
~ use Intehk ! G2Yn t }\B OSaazNJ
E?-r'_rj,‘ \ /

A Outstanding performance
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Application Debugging on

intel) AppUp” developer program
MeeGo* &=

wintel® Debugger offers full Eclipse* GUI debug approach

wSmall or custom form factor usually makes native debug
undesirable

wSolution: Crosslebug using TCP/IP for application debug
—on QEMU virtual machine
2y LyaStt 1'd2Yu LINRPOS&&2NI
device
— Into MeeGo Image Creator change root system

G1 NB

(@]}
Q)¢
(0p))
Py

k

nnnnn LB

MeeGo* awareness

BISHO_PANE_FLEGKR. (user_data) stiarf PR

Native/cross debugging

Linux* host MeeGo* target
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Intel® JTAG Debugger

wCrossdebug using JTAG for system, MeeGo* OS and device driver debug
—on Intel Atom processor based target hardware device

w System Software Development starts with bare metal programming
w JTAG connector on the target hardware requiredo access
w CPU registers
w SoC components / peripheral registers
w Support forMacraigofF & dzd 6 H R S Yv@wiméacBigad dod/mtél Y

(intel AppUp” developer program

JTAG interface . L
: I ntel E AtomE Processor

uUSB

Host

1 400/533 MHz FSB . :
L1 " DDR2 400/533

(mem down)

2 PCle* x1
Lanes

R
B! B! Baeed! Bl
8* USB 2.0 Host

JTAG Debugging is a mesive tool for . G
OEMS, and EmbeddﬁOﬁﬁware Channel vl
Developers

Intel® High Definition Audio
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tant - Qt Creator

Eile Edit Build Debug Tools Window Help
cts
% - fontpanel

# # Forms = IcollectionFile 15Eapty ()
# »Headers » callaction

# @ Resources

= . Sources Cicollection-astucdatal) {

. showMossage (o edpplicat

% B /home/pgprokof/Qt-des
- aboutdialog.cpp

= bookmarkdialog cpp

bookmarkfiltermodel ¢

bookmarkitem.cpp

srgleallecticesile) anglce
i m EXIT_FAILLFE

1

GEtring &
? canstrie
« bookmarkmanagerwid
bookmarkmodel.cpp
centralwidget.cpp

{eallertioreileGiven & 105l
66 Icallection->opyColl
cad showMessage (0

Optians

A Complete Solution

Intel C/C++ Compiler

cmdlineparser.cpp _
 contentwindow.cpp ! 8 Environment Installed Intel Products
winecors ca
= filternamedialog.cpp hedceTtee tion = —
findwidget.cpp <, shawheseage (060 ef_‘.’,‘m‘\ [£] Text editor Product Name Path +/
helpenginewrapper.cpg argieatmedcnl FakeVim Intel(R) C/C++ Compiler 11.1 .. koffintel/atom/Compiler/11.1/056 | - |
helpviewer.cpp = T Locator
re O r - helpviewer_qtb.cpp = aT_FalL P
a - helpuiewer_qwv.cpp || = ) ] Help
indexwindow.cpp IRt e §
s instalidialoa.con ks Gttt C++
Calac Honcontigorarion

Qomenronizspocs reotiect
ot EIT_FArLRE (B2 Projects

integration MeeGo ki

#.0 moc_mainwindor| Version Control
fpath.just/local Trallt

- Code Pasting
Compiler Directories
- Binaries | thome/pgp i /Compiler/11.1/056/bin/ia32
OWe r n a, S I S Libraries |/hame/pgprokofiintel/atom/Compiler/11.1/056/libyia32
Includes | /hame/pgprokofiintel/atom/Compiler/11.1/056/includes

CPU C-States

A and more...

CO HFM COLFM

Core voltage
Core clock
PLL

L1 caches

Wakeup time

Power
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Tools Summary
w Intel® Software Developmentools for OEMs, OSM3,6 9 YO0 SRR S R ISVgzA (i

w

~ N - ~ N7 Ve
(4

6 G! LILIX A Ol coverzhg enfirdoydle SV development

Intel®Toolsfor Intel®! G 2 Y u

environment

LINBrgetaadiirtelyktewith MeeGo

Intel Tools provide aomplete spectrum of performance optimizatiomethodologies
(compiler switchesintel®Integrated Performance Primitives (InfelPP)multimedia
libs, performance bottleneck analysis with Inté&f®unet t SNJF 2 NI YOS

Eventighter integration with MeeGoand QT Creator* in the making

PowerAnalysis Tool targets power hogs and identifjegver optimization

opportunities

¢

—

A DO £ KN

E
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Optimization Notice

Optimization Notice

Intel ® compilers, associated libraries and associated development tools may include or utilize

options that optimize for instruction sets that are available in both Intel ® and non -Intel
microprocessors (for example SIMD instruction sets), but do not optimize equally for non  -Intel
microprocessors. In addition, certain compiler options for Intel compilers, including some that

are not specific to Intel micro -architecture, are reserved for Intel microprocessors. For a

detailed description of Intel compiler options, including the instruction sets and specific

microprocessors they implicate, please refer to the Intel ® Compiler User and Reference Guides
under Compiler Options." Many library routines that are part of Intel ® compiler products are
more highly optimized for Intel microprocessors than for other microprocessors. While the

compilers and libraries in Intel ® compiler products offer optimizations for both Intel and Intel -
compatible microprocessors, depending on the options you select, your code and other factors,

you likely will get extra performance on Intel microprocessors.

Intel ® compilers, assaociated libraries and associated development tools may or may not optimize

to the same degree for non - Intel microprocessors for optimizations that are not unigue to Intel
microprocessors. These optimizations include Intel ® Streaming SIMD Extensions 2 (Intel ©
SSE2), Intel ® Streaming SIMD Extensions 3 (Intel ® SSE3), and Supplemental Streaming SIMD
Extensions 3 (Intel ® SSSESJ) instruction sets and other optimizations. Intel does not guarantee
the availability, functionality, or effectiveness of any optimization on microprocessors not

manufactured by Intel. Microprocessor - dependent optimizations in this product are intended for
use with Intel microprocessors.

While Intel believes our compilers and libraries are excellent choices to assist in obtaining the

best performance on Intel ~ ® and non -Intel microprocessors, Intel recommends that you evaluate
other compilers and libraries to determine which best meet your requirements. We hope to win

your business by striving to offer the best performance of any compiler or library; please let us

know if you find we do not.

Notice revision #20101101
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Legal Disclaimer

| NFORMATI ON I N THI'S DOCUMENT | S PROVI DED “AS | S”. NO
BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT. INTEL ASSUMES NO LIABILITY WHATSOEVER AND INTEL DISCLAIMS ANY

EXPRESS OR IMPLIED WARRANTY, RELATING TO THIS INFORMATION INCLUDING LIABILITY OR
WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE, MERCHANTABILITY, OR
INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Performance tests and ratings are measured using specific computer systems and/or

components and reflect the approximate performance of Intel products as measured by those

tests. Any difference in system hardware or software design or configuration may affect actual
performance. Buyers should consult other sources of information to evaluate the performance of
systems or components they are considering purchasing. For more information on performance
tests and on the performance of Intel products, reference www.intel.com/software/products

BunnyPeople , Celeron, Celeron Inside, Centrino , Centrino Atom, Centrino Atom Inside, Centrino
Inside, Centrino logo, Cilk, Core Inside, FlashFile , 1960, InstantlP , Intel, the Intel logo, Intel386,
Intel486, IntelDX2, IntelDX4, IntelSX2, Intel Atom, Intel Atom Inside, Intel Core, Intel Inside,

Intel Inside logo, Intel. Leap ahead., Intel. Leap ahead. logo, Intel NetBurst , Intel NetMerge ,
Intel NetStructure , Intel SingleDriver , Intel SpeedStep , Intel StrataFlash , Intel Viiv, Intel vPro,
Intel XScale, Itanium, Itanium Inside, MCS, MMX, Oplus, OverDrive , PDCharm , Pentium,
Pentium Inside, skoool , Sound Mark, The Journey Inside, Viiv Inside, vPro Inside, VTune, Xeon,
and Xeon Inside are trademarks of Intel Corporation in the U.S. and other countries.

*Other names and brands may be claimed as the property of others.

Bl {0} 2010. Intel Corporation. http://intel.com/software/products
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