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Legal Disclaimer

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTION WITH INTEL® PRODUCTS. NO LICENSE, EXPRESS OR
IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPETY RIGHTS IS GRANTED BY THIS DOCUMENT.
EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO
LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR
USE OF INTEL® PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

Intel may make changes to specifications and product descriptions at any time, without notice.

All products, dates, and figures specified are preliminary based on current expectations, and are subject to change
without notice.

Intel, processors, chipsets, and desktop boards may contain design defects or errors known as errata, which may cause
the product to deviate from published specifications. Current characterized errata are available on request.

[Add any code names from previous pages] and other code names featured are used internally within Intel to identify
products that are in development and not yet publicly announced for release. Customers, licensees and other third
parties are not authorized by Intel to use code names in advertising, promotion or marketing of any product or services
and any such use of Intel's internal code names is at the sole risk of the user

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.

Intel, [Add words with TM or R from previous pages..ie Xeon, Core, etc] and the Intel logo are trademarks of Intel
Corporation in the United States and other countries.

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

Copyright ©2010 Intel Corporation.

: (in/tED AppUp" developer program



Intel® Software Development Tools
Agenda

e Overview
e Optimizations
e Tools Components

e \ision

(in/tZD AppUp" developer program

Optimization
Notice




Intel - A Software Development Tools
Provider

e Intel® SSG/Developer Products glompler Liaries ' Analyzers pCarallel
Division (DPD) I 1 =

| Compiler 1 b
Professional Edition L — i ; Cluster Toolkit

Intel”

L

e Premium class tools for Intel®
Architecture

e All Platforms
e Windows*, Linux*, Mac OS*
e MeeGo*
e RTOS

e Focus on Performance, Parallelism,
Power Consumption, Embedded SW
Development
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http://www.intel.com/software/products

Software Development Tools & MeeGo*

_—p— ' : >~ I
i ;';" / -

Smart

PRONES Digital TV Embedded

Embedded Suite

Application Suite

Intel® Software Development

e o el e Tools for better devices &
Compier | Performance | ool | AR 1 omer better apps
PE_rE:g\SS Analyzer
|
: * More performance
MeeGo
MeeGo*/Linux* w 0 « Less power consumption
L | JTAG I/F '
- « Robust SW
™ - -
Intel® Atom™ Processor ] - Efficient debug sessions
N\ .
Intel® Application SW Development Tool Suite = ISVs/MeeGo* Community
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http://www.intel.com/software/products/atomtools
http://www.anrdoezrs.net/click-3712849-10479339

Optimizing Applications

With today‘s SDK Next Gen SDKs

" Future,,. ©
NS Tract clakert  Sstay tuned!
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Performance vs. Power

 Performance optimized

— Fast execution - earlier back to idle > less power consumption
« Power optimized

— Technology driven - Silicon manufacturing process

— Optimized OS

— Efficient usage of SoC components during app execution

Power Tools - Future

Tools - Today
i IeohwoLog Y
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Performance Optimization Principles

Re-compile

. -XSSE3_ATOM (Atom switch / in-order scheduler)

. IPO (interprocedural optimization)

. PGO (program guided optimization)

. Threading (works on multicore/HT only) — source modification

Implement library functions

Better results

. Highly optimized multimedia/math library functions
. OpenMP compiled (works on multicore/HT only)

. Update application source code & build environment
Modify source code

. Identify C and ASM - source spot optimization opportunities

+ Analyse results — update sources, rebuild, analyze again

mpiler: Intel® C++ Compiler
® Integrated Performance Primitives Library -
2l® VTune™ Performance Analyzer T 7 2 N o
S o (lntel) AppUp" developer program
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Intel® VTune™ Performance Analyzer

Identifies hard to find performance bottlenecks

Features
e Statistic Analysis

Low overhead sampling

No instrumentation required

Monitor processor events like cache misses etc.

View results in source or assembly

4 N
Usage Model
e Two components Host
_ ® ™ —
Intel® VTune™ Performance Analyzer — «—TBS file
on host
g 2 meling Collectoron the target Y Intel® VTune™ Analyzer Sampling Collector

e Collect data on target and analyze it on the
host
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Take Advantage of Sampling Data

\
Click through domains
Processes ¢—e Threads e—e Modules e—e Functions e—e Source e—eAssembler
M welcome ® Sampling Results ... X [ call Graph Result... =08 B welcome | Sampling Results [dkaiserx] - Mon Ap... m
= 5‘@@5@"3’@ EEEEE REREZ L LAV IGEE LSS % O
—— E lel'::b Source Clockticks '";:;(rgdms =
.|
45 float r; l_,
thread15 - 46 mt i, j;
k threadl6 T ——— 48 forll = O; | < N1: i+4)
for) o K H,!__|- $}
0 35 40 45 50 55 s
51 asimdlj] = asimd[j] + asimd[j]/sqri(asimd[j]); | *-44 ™
Sort Event CPUID H,|".|'|.|'Th idle time a2mdll] = a2l 2 asimell/santasy E!IZI:I
+ Clockticks S -
B - Instructions R 495% Size  Mame  Clockticks 'gouaq . Clockticks per Instructions Retired (CP1) I—
] Clockticks per [+ — Select... 75.96%  6.00% —
Oz IEI _ |75.96% _J6.00% |
Processes Threads Modules Hotspots 3ﬁ tesu: 4'25% ff% ﬂ'f”fl ol

Focus your application optimization efforts where it counts — Intel®
VTune™ Performance Analyzer helps to analyze applications without
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Need For In-order Scheduler Support

- avoid dependency stalls

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

E Memory Load
I Depende)r/u:y Stall Dependency

2 imull $7,%eax

Consider code sequence:

a =>b * 7;
c =d * 7;

3 movl %eax, a

4 movl d,%edxmh

Memory Load
Dependency Stall

5 imull $7,%edx’

Processor cycles

Dependency

b?

6 movl $%Sedx,c

& /

* |n some cases assembly code causes delays and dependency stalls which
decrease the performance of application and performance critical code
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Need For In-order Scheduler Support

- avoid dependency stalls

~

Representative assembly: \

movl %edx, c

-XxSSE3_ATOM L mov. b, seax
compiler switch " 4 movl d,sedx
() 0
3 2 1mull $7,%eax
Consider code sequence: t’>; al
o 5 imull $7, %edx
a =b * 7,' 5\\ ’
c=d * 7; S 3 movl %eax,a
0
0 6
o
o

& J

e Compiler switch —xSSE3_ATOM enables the in-order scheduler, which may
improve application’s performance behavior

R o 11 (intel) AppUp” developer program
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C/C++ Compiler Benchmark

Intel® C++ Compiler 11.1 for Linux* VS. GCC 4.5.0
based on SPEC* CPU2000 estimated results
- July 30th, 2010

/ C/C++ Compiler Benchmark - Geometric Mean \
16 469/, =

05 faster 3590
g 5 — faster
Chaks o 18%
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N Inte loating
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% 00,2 |
W~

0]
"-02" “Advanced” "-02" “Advanced”

k mGCC45.0 Intel®* Compiler 11.1 for Linux* /

For more information on the compiler’s optimization approach, please refer to the page labeled with
"Optimization Notice” in the backup

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 or call (U.S.) 1-800-628-
8686 or 1-916-356-3104

Intel does not control or audit the design or implementation of third party benchmarks or Web sites
referenced in this document. Intel encourages all of its customers to visit the referenced Web sites

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

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

~N o “-\0'\011?0] ‘
Q & Q;\\ o1010111¢g; a)o
i (] NN P
O O & & oo, % 2
Estimated by measurement enjinterdaljsystems Based cg:‘t‘pe"'""‘wc..h % 2
following configuration assumptions@ @ &5 5 : £ P
= Source: Intel estimates as ofJu@Ot 0@ % %, i85
= Basis of comparison: Intel’estim. -eso;gltel%nd‘ CG, E’)”i’nﬁilé"ggé's of 5.
July 30th, 2010 x 2 % gy " S
Compilers: _ 2. 1001010V \0\.
= Intel® C++ Compiler 11.1 for Linuxg’(dg) 0{ OO'GE'M M o
«  GCC450 9, %%, \OY
Hardware: Lo1o1L)\0

= Intel® Desk Top Board D945GCLE2with InteI?:-Ktﬁi;r‘inroceis% 33@\'
1x1.60GHz, 2GB, 512 KB, 533MHzSystem bus  * | v

= Form factor: Mini-ITX / micro-ATX compatible

. Chipset: Intel® 945GC and ICH7.

= Audio: Realtek ALC662 audio codec (5.1 channel HD audio)

= Video: Intel® Graphics Media Accelerator 950 & S-video output support

. 1/0 Control: SMSC LPC47MS97 based Legacy I/0 controller for serial,
parallel, and PS/2 ports

= LAN control: 10/100/1000 Mbits/sec LAN subsystem using the
Realtek LAN adapter device

Operating System:

=  Red Hat* Enterprise Linux Server release 5 (Tikanga)

SPECint* base2000 and SPECfp* base2000 from SPEC CPU2000 V1.3

= SPEC and SPECint, SPECfp are trademarks of the Standard
Performance Evaluation Corporation. For more information see

WWW.SPEec.orq

=  SPEC has retired SPEC CPU2000 and is no longer publishing results on
its website

Compiler switches used for estimates:

02"

= ICC-02

= GCC-02

“Advanced”

. ICC: -03 -ipo -no-prec-div -xSSE3_Atom -prof_gen -prof_use
. GCC: -03 -ffast-math -funroll-all-loops -m32 -mtune=atom -msse2 -
fprofile-generate -fprofile-use

=

ote:

. Floating point geometric means are based on the C/C++ workloads
from the SPEC CPU2000 floating point suite (177.mesa, 179.art,
183.equake, 188.ammp)

Use Intel® C++ Compiler for higher performance on

12 Intel® Atom™ processors
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Intel® Integrated Performance Primitives
(Intel® IPP) Library

N\
i . N i 28 N\
« Highly optimized multimedia functions o
Applications
— Images & video Digital Media | Web/Enterprise Data | Embedded | Communications | Scientific/Technical
- Communication & signal processing Cross-platform (/C++ API for Code Re-use
- Data processing ( Intel® Integrated Performance Primitives )
16 Function Domains
° AMA=—A @ N m— N D
Fully utilizing Images Communications and Data
JorelSIMMX™ technol and Video Signal Processing Processing
b nte echnology « Image Processing = Signal Processing * Data Compression
» Color Conversion » Audio Coding = Cryptography
— SSEZ, SSE3 = |PEG/JPEG2000 = Speech Coding = String Processing
* Video Coding = Speech Recognition » Matrix/Vector
— Multi-core / Intel® Hyper-Threading * Computer Vision « Vector Operations Algebra
technology * Ray Tracing/Rendefing - Data Integrity
\ AN s\ >
] i i & Free Code Samples Y,
« Rapid application development
) = 3
+ Cross-platform compatibility & code re- Optimized for
~ use Intel® Atom™ Processor J
E?-r'_rj, . \ /

Outstanding performance
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Optimization
otice




Application Debugging on

intel) AppUp” developer program
MeeGo* &=

* Intel® Debugger offers full Eclipse* GUI debug approach

e Small or custom form factor usually makes native debug
undesirable

e Solution: Cross-debug using TCP/IP for application debug
—on QEMU virtual machine
—on Intel® Atom™ processor based target hardware
device
— Into MeeGo Image Creator change root system

k

Full C/C++ Debugging

1o_PANE_FLLCKR. {user,_ o oeasaem L

Execution Trace Support

1=

MeeGo* awareness

—— e —— -

Native/cross debugging

Linux* host MeeGo* target

Optimization
Notice




Intel® JTAG Debugger @ADDUD developer program

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

e System Software Development starts with bare metal programming
e JTAG connector on the target hardware required — to access
e CPU registers

e SoC components / peripheral registers
e Support for Macraigor* “usb2demon*”, visit: www.macraigor.com/intel

Intel® Atom™ Processor

USB - sy ZBJiO/Z§3O

JTAG interface
3

Host

_'_ I 400/533 MHz FSB ) »
: Sy stem DDR2 400/533
? Controller Hub (mem down)
Y E &y 2PCle x1
L t'.;\- _ . % Lanes
[ g L v =

8* USB 2.0 Host
Ports

SMBus

FWH SIO

JTAG Debugging is a must-have tool for 4
OEMs, and Embedded Software et -
Developers ﬁ,ﬁ,

Intel® High Definition Audio
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http://www.macraigor.com/intel
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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

GString &
7 Lnstrg;

« bookmarkmanagerwid
bookmarkmodel.cpp

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

Optians

Complete Solution

centralwidget.cpp Intel C/C++ Compiler
cmdlineparser.cpp _
- contentwindow.cpp . X ! 8 Environment Installed Intel Products
= filternamedialog.cpp hedceTtee tion = —
findwidget.cpp Cad shovhessege (pcoreseatcat [£] 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 T Locator
) e a O - helpviewer_qtb.cpp = aT_FalL P
I I - helpuiewer_qwv.cpp || = ) ] Help
indexwindow.cpp IRt e §
s installdialoa.con 2 Bt C++
Calac Honcontigorarion

Qomenronizspocs reotiect
ot EIT_FArLRE (B2 Projects

Integration MeeGo s

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

- Code Pasting
Compiler Directories
- Binaries | thome/pgp i /Compiler/11.1/056/bin/ia32
O W e r n a S I Libraries | /home/pgprokof/intel/atom/Compiler/11.1/056/lib/ia32
Includes | /home/pgprokof/intel/atom/Compiler/11.1/056/includes

and more... CPU C-States

Core voltage

CO HFM COLFM

Core clock

PLL

L1 caches

Wakeup time

Power
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Tools Summary

Intel® Software Development Tools for OEMs, OSVs, (“Embedded Suite”) and ISVs
(“Application Suite”) cover the entire cycle of SW development

Intel® Tools for Intel® Atom™ processors target and integrate with MeeGo*
environment

Intel Tools provide a complete spectrum of performance optimization methodologies
(compiler switches, Intel® Integrated Performance Primitives (Intel ® IPP) multimedia
libs, performance bottleneck analysis with Intel® VTune™ Performance Analyzer)

Even tighter integration with MeeGo and QT Creator™ in the making

Power Analysis Tool targets power hogs and identifies power optimization

.’

opportunities
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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, associated libraries and associated development tools may or may not optimize
to the same degree for non-Intel microprocessors for optimizations that are not unique 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® SSSE3) 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

INFORMATION IN THIS DOCUMENT IS PROVIDED “AS IS”. NO LICENSE, EXPRESS OR IMPLIED,
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, i960, 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.

*0Other names and brands may be claimed as the property of others.

Copyright © 2010. Intel Corporation.
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