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Agenda 

Performance & Power Tuning on Android  

 & Features Needed/Wanted in a tool  

 Some Performance Tools  

 Getting a Device that Supports the Tools  

Analyzing a CPU App Micro-Benchmark 

Finding a Device Driver Issue 

Examining an Android Game 

Summary 
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Performance Tuning  

1. Determine performance requirement  

2. Get current reasonably optimized benchmark/system y that 
supports the tools y and establish baseline performance  

3. Find code that consumes the most time (hotspot)  

Á (Optional) Find the efficiency of that code  

4. Optimize the hotspot  

Á Use Lowest Effort / Highest Effect Optimization  

Á Remove 

Á Algorithm Change  

Á Micro-Architectural Optimization  

Á Hardware Upgrade 

Á OS Tuning 

5. If perf requirement not met - Go to Step 3. 
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Needed/Wanted Performance Tool Capabilities  

1. Measure & report everything..  
ÁHotspot  
ÁVarious metrics  
ïCPU 
ïGPU 
ïOther SoC Components  

ÁSystem wide 
ÁMemory Usage 
ÁDrill to Source  
ÁCall Stack 
ÁCall/Loop Counts  
ÁWait time (Synchronization  - thread, I/O, Network, etc)  
ÁLatency 
ÁÇðß+ 

Problem: Observer Affect  - The act of measuring affects what is measured  

2. Low Overhead / Accurate  

3. Easy to use: Make it easy to collect and identify issues 

 



Copyright ©  2014, Intel Corporation. All rights reserved. *Other names and brands may be claimed as the property of others.  Optimization Notice  

Power Tuning 

1. Identify power being used  

Ñî+ ìáîäÝìï éëîá ÝßðåëêÝÞèá ÝêÝèõïåï+ 

2. Do performance tuning = race to idle  

3. Find code which is not using the most efficient SoC 
block for execution  

4. Èåêà ßëàá óäåßä àëáï êëð êááà ðë áôáßñðá+ 

Á Unnecessarily using a device or the CPU 

Á Unnecessarily waking up a SoC block, CPU, or system 

Á Unnecessarily keeping a SoC block, CPU, or the system 
awake 
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Needed/Wanted Power Tool Capabilities  

1. Sleep Analysis 
ÁWhat is waking h/w? Why? 

ÁWhat is keeping it awake? Why? 

2. Utilization Analysis  
ÁWhat is active? Why is it active? 

3. Power Analysis 
ÁWhat is consuming power? How much? 

4. Platform perspective  
ÁUnderstand peripheral power consumers  

ÁUnderstand behaviors driving peripheral  power consumers 

5. Low Overhead / Accurate  

6. Easy to use: Make it easy to collect and identify issues 

7. Correlation allowing seeing all Behaviours on Systme 

8. Comparison Features to compare different scenarios  
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Some Tools from Google* to help with  
Android* Performance Tuning  

Å Systrace: Analyze app and system processes 
Å TraceView: Analyze applications Java profile  
Å Tracer: To analyze OpenGL ES frames 
Å Many Memory Analysis Tools: Find costly allocations or leaks In 

memory usage  
Å Network Traffic tool: Analyze app & system specific network 

usage 
Å Hierarchy Viewer: Used to analyze the layout of your UI.  
Å Android No Response y Crashes app when UI is non-responsive 
Å Settings: Developer Options on device y Some basic CPU stats 
Å Lint: Static analysis tool y offers some performance 

recommendations  
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Some tools form Intel® Corporation to help with  
Android Performance Tuning  

Intel® System Studio 2014 

 Ëêðáèü ØÖñêáø Ãéìèåâåáî /-.1 âëî Õõïðáéï 

 Intel® Energy Profiler 

 Intel® System Analyzer for Android 

 Ñðäáî Öëëèï+ 

Intel  ® Native Development Experience  

 Intel® Graphics Performance Analyzers 

  Intel® Platform Analyzer 

  Intel® Systems Analyzer 

  Intel® Frame Analyzer 

 Ñðäáî Öëëèï+ 
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Getting a Device for Performance Analysis 
and Systems Development  

Some of the advanced features require a 

ÁRooted device 

ÁDrivers 

 

New programs to support this:  

 Intel® Mobile Development Kit for Android  
 http :// software.intel.com/mdk  
 Dell Venue 8 y Engineering Build  

 http://01.org/android -ia 
Get the latest images/sources to support Android on current Intel ® 
architecture devices   
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http://software.intel.com/mdk
http://software.intel.com/mdk
http://software.intel.com/mdk
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Analyzing a CPU Micro-Benchmark 

10 
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A CPU Micro-Benchmark - Pi 

Calculates Pi via a Monte Carlo simulation 

 First in C/C++ 

 Then on Java 

 Prints time to Calculate Pi  

 

 for( int  i=0; i <( numteps *2 ); i++)  

  r[i ]= rand.nextDouble ();         

 for ( int  i=0;i< numsteps;i ++) {  

  double x=r[i];                     //X Coordinate  

  double y=r[ i+BLOCK_SIZE ];          //Y Coordinate  

  if (x*x + y*y <= 1.0) //Distance from Origin  

   dUnderCurve ++;    //is under Curve }}  

  pi= dUnderCurve / (double) numsteps  * 4 ; 

11 
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Google* TraceView to Analyze Java*/Dalvik Apps 

Å Helps application developers optimize 
Java source code in an application  

Å ÎÝñêßäáà àåîáßðèõ âîëé ÃêàîëåàĊïw 
Default Eclipse* Development 
Environment  

Å Fairly easy to identify CPU hotspot y 
based on Java 

Å Good Java Caller/Callee tree 
 

 

 

 

Major Issue:  

ÅObserver Effect: The tool 
disables the JIT y causing wide 
variances in what you see as 
performance impact of 
functions, and what really 
happens when not run with 
tool.  
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Ëêðáèü ØÖñêáø Ãéìèåâåáî âëî Õõïðáéï 
Performance Profiler  

Get the Tuning Data You Need 
īÎëó ëòáîäáÝà Čäëðïìëðč ÝêÝèõïåï óåðä ßÝèè ïðÝßçï 

īÃàòÝêßáà ÝêÝèõïåï âëî ßÝßäá# ÞîÝêßäåêã# + 

Find Answers Fast 
īPowerful analysis & data mining  

īResults mapped to C/C++ or Java source 

Easy to Use 
īRemote analysis from the User Interface  

īWindows or Linux Host analyzes Linux or Android target  

Available now as part of Intel® System Studio 

13 

Optimize Your Software Performance  
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Intel VTune Amplifier 2014 for Systems  

Easy to get basics working 

ËàáêðåâåßÝðåëê ëâ ČÔáÝèč Êëðïìëð 

Insight into both C/C++ and Java  

 

 

Issues: 

Java(based on Dalvik) and 
Advanced features requires 
rooted device with drivers  

Java stacks are reported as the 
ČîáÝèč ïðÝßç+ êëð ðäá ÌÝòÝ ïðÝßç! 
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Analyzing a Rogue Driver 

Intel® Energy Profiler 

15 
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Rogue Driver Explained - Driver Initialization  

16 

static int __init iinit_module( void ) 

{ 

  int ret; 

 

  printk("Timer module installing\n"); 

 

  // my_timer.function, my_timer.data 

  setup_timer( &my_timer, my_timer_callback, 0 ); 

 

  printk( "Starting timer to fire in 500ms (%ld)\n", jiffies ); 

  ret = mod_timer( &my_timer, jiffies + msecs_to_jiffies(500) ); 

  if (ret) printk("Error in mod_timer\n"); 

 

  return 0; 

} 

 

static void __exit icleanup_module( void ) 

{ 

  int ret; 

 

  ret = del_timer( &my_timer ); 

  if (ret) printk("The timer is still in use...\n"); 

 

  printk("Timer module uninstalling\n"); 

 

  return; 

} 

Called when driver is  
loaded thru insmod  

Called when driver  
is unloaded thru rmmod  
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Rogue Driver Explained - Timer call back 

17 

void my_timer_callback( unsigned long data ) 

{ 

   int i,j,ret; 

   for (i=0;i<10000000;i++) 

     for (j=0;j<10000000;j++) 

        sum=sum+i; 

  printk( "my_timer_callback called (%ld). %d\n", jiffies, sum ); 

 

  // setup the timer again to fire  500ms 

  if (count <50) { 

     setup_timer( &my_timer, my_timer_callback, 0 ); 

     ret = mod_timer( &my_timer, jiffies + msecs_to_jiffies(500) ); 

     if (ret) printk("Error in my_timer_callback\n"); 

     count++; 

  } 

} 

A busy loop 

Timer fires 50 times 

every 500ms 

When driver is loaded the a timer fires 50 times every 500ms 

And does some busy work 
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Why this Behavior is Important  

ÅMost device drivers operate in this manner  

ÅThey get invoked synchronously/asynchronously  

ÅBuried deep in the stack and symptoms typically point 
to somewhere else  

 

 

Goal is to run this driver along with workloads of interest 
and see what effect it has on them and see if our tools 

can detect this  

18 
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Intel® Energy Profiler 
Energy and Power Profiler for System Software Developers  
 

Optimize Software for Extended  
Battery Life 

Find the Cause of Wake Ups  
That Waste Energy 
ī Interrupts mapped to the IRQ/device  

īTimers mapped to the scheduling process  

īData correlated with Android Wake Locks  

Available now for Linux and Android  

Part of Intel® System Studio 
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Get Actionable Data to Extend Battery Life  

Requires specific SOCs. On Android, 
a rootable OS is required with 
version compatible device drivers.  
See release notes for details. 
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Video Playback with bad driver  

ÁGet the same video player 

ÁPlay a video 

ÁInsert the bad driver  

Áinsmod timer_compute.ko  

ÁMonitor the framerate  (should see a drop) 

Á×ïåêã ØÖñêáø Ýêà socwatch to monitor what is 
happening on the system  

ÁYou can pinpoint the bad driver to be the 
cause 

20 
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Process 

ÁPlay 60 sec of video 

ÁStart Intel Energy Profiler Collection 
collection  

ÁInsert the timer_compute.ko  

ÁËéìëîð ðäá àÝðÝ Ýêà ÝêÝèõöá åð åê ØÖñêáø 
Amplifier  

21 
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Power Analysis via SocWatch 
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ÅHigh wakeups per 

second 

Å279.194 

wakeups/sec 

 

ÅSignificant portion of 

wakeups are 

generated by user 

timers 
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Power Analysis via SocWatch 

23 
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Analyzing a Game - Need for Speed 

ÉëëãèáĊï Systrace & Tracer 

Intel® Graphics Performance Analyzers 

24 
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Systrace 

Collect easily via the Eclipse or 
Monitor interface  

Lots of system information 
provided.  

See System wide what is running 

See SurfaceFlinger and vsync  

ÁCan help diagnose frame dropped issues  

Can help to determine the code 
executing during a frame  

25 
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OpenGL Tracer 

Per OpenGL Draw Call 

 Get time 

 Get Context for individual calls  

ÑÞïáîòáî Çââáßð+ 

Better as a debugging tool  

  
26 
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Intel® GPA Android  Support 

System Analyzer  
Fast performance analysis with real -time CPU, GPU, 
OGLES API, and power metrics. GPU Pipeline override 
experiments allow quick tests to easily identify 
bottlenecks  

Frame Analyzer 
Deep frame performance analysis down to the draw call 
level, including shaders, textures, Gfx API states,  pixel 
history, and textures.  

New Platform Analyzer 
Platform Timeline shows interaction between CPU, GPU, 
and other platform components. User instrumentation 
allows detailed task analysis of applications  
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System Analyzer y Real time analysis and experiments 


