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Agenda 

•  Android* & Intel® Architecture 
•  Delivering a Great Developer Experience 
•  Collaborating with the Android Community to 

ensure Android runs great on IA 

*Other names and brands may be claimed as the property of others. 
Copyright ©2013 Intel Corporation 



Android* & Intel® Architecture 

•  Intel is a major contributor to the 
Android Platform 

•  Intel Architecture is fully supported 
in AOSP 
–  Optimizations across the entire Android 

stack 
•  We’re working to extend and 

enhance the Android Platform 
–  Scaling build and runtime for multiple 

target support 
–  Ethernet support 
–  Large RAM support via 64-bit kernel 
–  x32 for additional performance 
–  More to come! 



Optimizing Android for Intel®  
Atom™ Processor-Based Devices 
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Apply our 
extensive 
experience 
optimizing Java* 
to the Dalvik* VM 

Drivers validated 
& optimized for 
power & memory 
footprint 

SKIA and openGL 
optimizations 

Enhanced 
debugging and 

logging 

IA assembly 
optimizations 

We optimize web 
technologies 
such as HTML 5, 
WebKit and 
JavaScript† 

GPU & Video 
support for canvas 

operations 

Extensive middleware 
development in 
imaging, media and 
DRM deliver 
compelling media 
experiences 

Memory Optimizations, 
AVI, DivX*, and ASF 

container types, WMV /
VC-1 decoder. Live 

Streaming optimizations, 
HDMI and WiDI Extended 

Video Modes, Video 
Playback DRM 

†Based on third party validation and sampling of Android apps 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 and/or results.  



Delivering a Great Developer Experience 
 Intel® Hardware Accelerated Execution Manager & System Images 

•  Intel® HAXM accelerates Android emulation by 5-10x  
•  Intel system images easy to install in the Android SDK Manager 

Intel® Graphics Performance Analyzers – GPU performance 
•  Real-time system-level performance analysis with CPU and GPU metrics 
•  Detailed analysis for OpenGL-ES* applications 

Intel® VTune™ Amplifier – power and performance 
•  In-depth SoC-wide analysis 
•  Comprehensive CPU and PMU analysis 
•  Detailed power analysis 
•  JIT profiler for Java* 

Intel® C++ Compiler – app performance 
•  Boosts performance of C++ code with a single recompile 
•  Intel® Atom™ processor optimized common libc/libm functions 
•  Binary and source compatible with GNU* GCC compilers  

Intel® JTAG Debugger - reliability 
•  CPU and SoC system source level debugging of kernel and drivers 
•  On-Chip instruction trace support 
•  Flashing and peripheral register support Av
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Tool Description	   Functional Description	  
Mfg. Phone Flashing Tool	   Host-based reference software to flash all or part of the phone SW/FW image. 

Tool can flash 1 to 8 phones to support development and manufacturing.	  

Firmware Stitching and Flashing 
Tools 	  

Host-based combination tool used to stitch FW and to flash Medfield firmware components 
and initial boot loader. Can be used standalone or integrated in customer tool stack via APIs.	  

Multi-Media Audio MSIC device 
audio configuration tool	  

Host-based tool to adjust MSIC device gain & levels, modem output gain & levels, and 
configure audio offload processing parameters for multimedia playback. 	  

Platform Trace Capture and 
Analysis Tool	  

Host-based tool to capture and decode log messages from the platform. Online and offline 
tracing & logging. Uses either Lauterbach or “Fido” probe via MIPI interface. Crash dump 
available via standard Android* DDMS.	  

Modem Flashing Tool	   Host-based tool to flash modem firmware. Includes IMC Modem Flash client to enable modem 
FW update from the AP side. Requires direct USB connection to modem.	  

Modem RF Calibration Tool	   Host-based Reference Tool for RF calibration. Generates RF calibration content to be 
integrated in the modem FW. 	  

Modem Tuning, incl. Audio 
Features	  

Host-based tool to tune the parameters of components in modem, including modem audio. 
Signing module reference code available for mfg (e.g. IMEI).	  

Modem Trace Capture and 
Analysis Tool	  

Host-based tool to capture and analyze mobile station software operational traces. Focus is on 
modem operation. Includes pluggable decoder libraries, analysis DLLs and scripts.	  

WiFI Calibration Tool	   Code embedded in Test OS and within the TI driver to generate WiFi design calibration. In 
mfg, TXBIP Calibrates WiFi on 1st Power-up.	  

Modem Voice Path Audio tuning 
tool for the Audience chip	  

Host-based tool for configuration and tuning of voice processing within the Audience Audio 
chip. Generates Audience voice tuning content to be integrated in the FW image.	  

Intel SOC Design-in, Manufacturing and Debug 
Tools for OEM and ODM 



Intel® Hardware Accelerated 
Execution Manager (Intel® HAXM) 
•  Accelerates Android emulation by 5-10x 

by natively executing x86 CPU commands 
•  Leverages Intel® Virtualization 

Technology 
•  Available on most IA-based PCs since 

2005 
•  Support for Mac* & Windows* 
•  KVM for Linux 

•  Applicable for both Dalvik and NDK apps 
•  Must compile NDK apps for x86 
•  Only works with x86 System Image 

•  Available as an “Extra” in the Android 
SDK Manager directory 

•  OpenGL ES 2.0 Support  

Xavier Ducrohet, Android SDK Tech Lead, Mar 2012 

“Thanks to contributions to AOSP from Intel, the emulator 

now supports running x86 system images in virtualization 

mode on Windows and Mac OS X. This allows the emulator 

running at near native speed.” 

Remember to run the installer  
( /sdk/extras/intel on Windows)  

“The x86 emulator runs twice as fast as Android phone, and almost 4 times faster than the ARM emulator.”  
 

Android Developer AnDevCon May 2012 



Android	  x86	  Emulator	  System	  Images	  	  
Easy	  to	  install	  via	  the	  Android	  SDK	  Manager	  

For detailed instructions and videos, visit:  www.intel.com/software/android 

1. Download the x86 system image 
from the SDK Manager 

3. Check settings to verify 
you’re emulating an x86 
system. 

2. Create new AVD 
choosing x86 

(make sure GPU and 
Keyboard emulation are 

enabled). 

Over 6 million downloads of HAXM & System Images in the past year! 

For detailed instructions and videos, visit:  www.intel.com/software/android 

1. Download the x86 system image 
from the SDK Manager. 



Find out more at software.intel.com/tools 

Intel® Graphics Performance Analyzers  
System Analyzer support for Android 
 •  Real-time system-level 

performance Analysis with CPU 
and GPU metrics 

•  Detailed  analysis for OpenGL-ES* 
applications 

•  OpenGL-ES* experiments help 
narrow down problems 

•  Real-time charts of CPU, Graphics 
API, processor graphics HW, and 
power metrics 



Intel® VTune™ Amplifier 
Power and Performance Profiler 

•  Performance Hardware Collection 
–  Event-based sampling for tuning platform performance 
–  Identify code using CPU 
–  Drill to the source code – Java, Native C++,   

•  Quickly identify Architecture bottlenecks 
-  Cache Misses, Branch miss-predictions 
-  CPU metrics 
-  Fast Hot Spot analysis with call stacks 

•  Power Analysis 
−  Identify causes of wakeups 
−  Show CPU frequencies by CPU core 

•  Correlate activity from  
−  CPU 
−  SoC Components 
−  Android Wakelocks 



VTuneTM Amplifier Example 
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VTuneTM Amplifier 

public void showValue(View v) { 
   int i, j, sum=0; 
 
   for (i=0;i<10000;i++) 
      for (j=0;j<10000;j++) 
         sum+=i; 
     
   TextView tv = 
(TextView)findViewById(R.id.textView2); 
   tv.setText(String.valueOf(sum)); 
 } 
     
 public void clearValue(View v) { 
     TextView tv = 
(TextView)findViewById(R.id.textView2); 
     tv.setText(""); 
 } 

X86 Platform 

Detects and helps fix issues across 
all layers of the x86 platform 



Intel’s Community for Android on IA:  
www.01.org/android-ia 

•  A launch pad for system 
developers to collaborate 
on IA platforms 

•  Complementary to AOSP 
•  Provides full source and 

reference binary images 
–  Not intended for direct use in 

products 
•  Supports commercially 

available IA platforms 
–  As reference vehicles for 

platform development 

Check out the demo of the latest release running on the Acer* Iconia* W700 

†Based on third party validation and sampling of Android apps 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 and/or results.  



Project Highlight:  Scaling Android Runtime 

•  Problem:  Traditionally, a binary build target is 
created for each platform variant 
–  Doesn’t take advantage of discoverability mechanisms in 

the platform 
•  Solution:  Create a single binary build target that 

runs across multiple IA-based platforms 
–  Automatic signed kernel module loading 
–  Enhanced Camera, Audio, and WiFi HALs that autodetect 

underlying hardware interfaces 
–  Device provisioning via Interactive Installer 

Code is hosted at http://01.org/android-ia 



Sessions and Activities 

Monday February 18 
4:20 – 5:00pm Toward a Portable Lunch Target and 

the Scaling Problem – Mark Gross 
Tuesday February 19 
9:00 – 10:00am Panel:  Is Android the New 

Embedded Linux – Dave Stewart 
11:30 – 
12:20pm 

Android-IA Scalability Features to 
Support a Single Build Target – 
Andrew Boie  

Also join us at the Intel booth! 



Thank You! 



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 PROPERTY 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. 
•  A "Mission Critical Application" is any application in which failure of the Intel Product could result, directly or indirectly, in personal injury or death. 

SHOULD YOU PURCHASE OR USE INTEL'S PRODUCTS FOR ANY SUCH MISSION CRITICAL APPLICATION, YOU SHALL INDEMNIFY AND 
HOLD INTEL AND ITS SUBSIDIARIES, SUBCONTRACTORS AND AFFILIATES, AND THE DIRECTORS, OFFICERS, AND EMPLOYEES OF 
EACH, HARMLESS AGAINST ALL CLAIMS COSTS, DAMAGES, AND EXPENSES AND REASONABLE ATTORNEYS' FEES ARISING OUT OF, 
DIRECTLY OR INDIRECTLY, ANY CLAIM OF PRODUCT LIABILITY, PERSONAL INJURY, OR DEATH ARISING IN ANY WAY OUT OF SUCH 
MISSION CRITICAL APPLICATION, WHETHER OR NOT INTEL OR ITS SUBCONTRACTOR WAS NEGLIGENT IN THE DESIGN, 
MANUFACTURE, OR WARNING OF THE INTEL PRODUCT OR ANY OF ITS PARTS. 

•  Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or 
characteristics of any features or instructions marked "reserved" or "undefined". Intel reserves these for future definition and shall have no 
responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information here is subject to change without 
notice. Do not finalize a design with this information. 

•  The products described in this document 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. 

•  Intel product plans in this presentation do not constitute Intel plan of record product roadmaps. Please contact your Intel representative to obtain 
Intel's current plan of record product roadmaps.  

•  Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not across 
different processor families. Go to: http://www.intel.com/products/processor_number. 

•  Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order. 
•  Copies of documents which have an order number and are referenced in this document, or other Intel literature, may be obtained by calling 

1-800-548-4725, or go to: http://www.intel.com/design/literature.htm  
•  Clover Trail, Cloverview, Medfield 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  

•  Intel, Atom, VTune, Core, XMM, SpeedStep, Ultrabook, Sponsors of Tomorrow 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 ©2013 Intel Corporation. 



Legal Disclaimer 
 

•  Intel® Hyper-Threading Technology (Intel® HT Technology) is available on select Intel® Core™ processors. Requires an 
Intel® HT Technology-enabled system. Consult your PC manufacturer. Performance will vary depending on the specific 
hardware and software used. For more information including details on which processors support Intel HT Technology, 
visit http://www.intel.com/info/hyperthreading.  

•  Software and workloads used in performance tests may have been optimized for performance only on Intel 
microprocessors. Performance tests, such as SYSmark* and MobileMark*, are measured using specific computer 
systems, components, software, operations and functions. Any change to any of those factors may cause the results to 
vary. You should consult other information and performance tests to assist you in fully evaluating your contemplated 
purchases, including the performance of that product when combined with other products. For more information go to 
http://www.intel.com/performance  



Performance Disclaimer 
 

Intel's compilers 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 
SSE2, SSE3, and SSE3 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. Certain optimizations not specific to Intel microarchitecture are reserved for 
Intel microprocessors. Please refer to the applicable product User and Reference Guides for 
more information regarding the specific instruction sets covered by this notice. 
 
Notice revision #20110804  



Risk Factors 
The above statements and any others in this document that refer to plans and expectations for the second quarter, the year and the future are forward-
looking statements that involve a number of risks and uncertainties. Words such as “anticipates,” “expects,” “intends,” “plans,” “believes,” “seeks,” 
“estimates,” “may,” “will,” “should” and their variations identify forward-looking statements. Statements that refer to or are based on projections, 
uncertain events or assumptions also identify forward-looking statements. Many factors could affect Intel’s actual results, and variances from Intel’s 
current expectations regarding such factors could cause actual results to differ materially from those expressed in these forward-looking statements. 
Intel presently considers the following to be the important factors that could cause actual results to differ materially from the company’s expectations. 
Demand could be different from Intel's expectations due to factors including changes in business and economic conditions, including supply constraints 
and other disruptions affecting customers; customer acceptance of Intel’s and competitors’ products; changes in customer order patterns including order 
cancellations; and changes in the level of inventory at customers. Uncertainty in global economic and financial conditions poses a risk that consumers 
and businesses may defer purchases in response to negative financial events, which could negatively affect product demand and other related matters. 
Intel operates in intensely competitive industries that are characterized by a high percentage of costs that are fixed or difficult to reduce in the short term 
and product demand that is highly variable and difficult to forecast. Revenue and the gross margin percentage are affected by the timing of Intel product 
introductions and the demand for and market acceptance of Intel's products; actions taken by Intel's competitors, including product offerings and 
introductions, marketing programs and pricing pressures and Intel’s response to such actions; and Intel’s ability to respond quickly to technological 
developments and to incorporate new features into its products. Intel is in the process of transitioning to its next generation of products on 22nm 
process technology, and there could be execution and timing issues associated with these changes, including products defects and errata and lower 
than anticipated manufacturing yields. The gross margin percentage could vary significantly from expectations based on capacity utilization; variations 
in inventory valuation, including variations related to the timing of qualifying products for sale; changes in revenue levels; segment product mix; the 
timing and execution of the manufacturing ramp and associated costs; start-up costs; excess or obsolete inventory; changes in unit costs; defects or 
disruptions in the supply of materials or resources; product manufacturing quality/yields; and impairments of long-lived assets, including manufacturing, 
assembly/test and intangible assets. The majority of Intel’s non-marketable equity investment portfolio balance is concentrated in companies in the flash 
memory market segment, and declines in this market segment or changes in management’s plans with respect to Intel’s investments in this market 
segment could result in significant impairment charges, impacting restructuring charges as well as gains/losses on equity investments and interest and 
other. Intel's results could be affected by adverse economic, social, political and physical/infrastructure conditions in countries where Intel, its customers 
or its suppliers operate, including military conflict and other security risks, natural disasters, infrastructure disruptions, health concerns and fluctuations 
in currency exchange rates. Expenses, particularly certain marketing and compensation expenses, as well as restructuring and asset impairment 
charges, vary depending on the level of demand for Intel's products and the level of revenue and profits. Intel’s results could be affected by the timing of 
closing of acquisitions and divestitures. Intel's results could be affected by adverse effects associated with product defects and errata (deviations from 
published specifications), and by litigation or regulatory matters involving intellectual property, stockholder, consumer, antitrust, disclosure and other 
issues, such as the litigation and regulatory matters described in Intel's SEC reports. An unfavorable ruling could include monetary damages or an 
injunction prohibiting Intel from manufacturing or selling one or more products, precluding particular business practices, impacting Intel’s ability to design 
its products, or requiring other remedies such as compulsory licensing of intellectual property. A detailed discussion of these and other factors that could 
affect Intel’s results is included in Intel’s SEC filings, including the company’s most recent Form 10-Q, Form 10-K and earnings release. 

Rev. 5/4/12 


