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Performance Tuning

1. Determine performance requirement

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

3. Find code that consumes the most time (hotspot)
o (Optional) Find the efficiency of that code

4. Optimize the hotspot

- Use Lowest Effort / Highest Effect Optimization
- Remove
=  Algorithm Change
- Micro-Architectural Optimization
| Hardware Upgrade
. 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..
= Hotspot

= Various metrics
— CPU
— GPU
— Other SoC Components

= System wide

= Memory Usage

= Drill to Source

= Call Stack

= Call/Loop Counts

= Wait time (Synchronization - thread, I/O, Network, etc)

= Latency

= Etc...

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
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Power Tuning

1. ldentify power being used
Or... perhaps more actionable analysis...
2. Do performance tuning = race to idle

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

4. Find code which does not need to execute...
= Unnecessarily using a device or the CPU
= Unnecessarily waking up a SoC block, CPU, or system

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

1. Sleep Analysis
= What is waking h/w? Why?
= What is keeping it awake? Why?

2. Utilization Analysis

» What is active? Why is it active?

3. Power Analysis
= What is consuming power? How much?

4. Platform perspective

» Understand peripheral power consumers
» Understand 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

Systrace: Analyze app and system processes
TraceView: Analyze applications Java profile

Tracer: To analyze OpenGL ES frames

Optimization Notice

Many Memory Analysis Tools: Find costly allocations or leaks In
memory usage

Network Traffic tool: Analyze app & system specific network
usage

Hierarchy Viewer: Used to analyze the layout of your UL.
Android No Response — Crashes app when Ul is non-responsive
Settings: Developer Options on device — Some basic CPU stats
Lint: Static analysis tool — offers some performance
recommendations
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Some tools form Intel® Corporation to help with
Android Performance Tuning

Intel® System Studio 2014
Intel® VTune™ Amplifier 2014 for Systems
Intel® Energy Profiler
Intel® System Analyzer for Android
Other Tools...
Intel ® Native Development Experience
Intel® Graphics Performance Analyzers
Intel® Platform Analyzer
Intel® Systems Analyzer
Intel® Frame Analyzer
Other Tools...
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Getting a Device for Performance Analysis
and Systems Development

Some of the advanced features require a
= Rooted device
= Drivers

New programs to support this:

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

Analyzing a CPU Micro-Benchmark

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



A CPU Micro-Benchmark - Pi

Calculates Pi via a Monte Carlo simulation
Firstin C/C++
Then on Java

Prints time to Calculate Pi

for(int i1i=0; i< (numteps*2); i++)
r[i]=rand.nextDouble () ;
for (int i=0;i<numsteps;it++) {
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++; //1s under Curve }}

pi= dUnderCurve / (double) numsteps * 4,
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Google* TraceView to Analyze Java*/Dalvik Apps

« Helps application developers optimize Major Issue:

Java source code in an application . Observer Effect: The tool
« Launched directly from Android’s* disables the JIT — causing wide
Default Eclipse* Development variances in what you see as
Environment performance impact of
functions, and what really
happens when not run with
tool.

* Fairly easy to identify CPU hotspot -
based on Java

« Good Java Caller/Callee tree

] CalculatePiRandActivity,java ¢ CalculatePiRand.cpp % ddms3806698623561481523 trace = =8
msec: 132,212.042 max msec: 390,000 (real time, dual clock)
T T T T T T T T
0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
[41J0wp| |

:
(21 main| || 1l | | B

[10] Binder 2| ¢ | o D
————————————————————
Name Incl Cpu Ti.. Incl CpuTi.. ExclC#
- | 10 java/util/Random.nextDouble ()D| 74.6% 104055469 IE/
«  Parents
0 9 com/android/CalculatePiRand/CalculatePiRandActivity$calculatePiTasks.CalculatePiRandinJava ( 100.0% 104055469
« Children
self 42.3% 43974117
0 11 java/util/Random.next (DI 57.7% 60081.352
(context switch) 0.0% 0.000
- W11 java/util/Random.next (D) 431% 60081.352
)
; ‘ 12 e fandraid T sle |I=+nDiD=anHr'I:[=Ir||I=+nDiD=nrlf\:—Hui+u ralenlataDiRandin INT TN 270 2N51 Q77 n
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Intel® VTune™ Amplifier for Systems

Performance Profiler

Get the Tuning Data You Need

— Low overhead “hotspot” analysis with call stacks

Intel VTune Amplifier 2014 for System

Y | «% Caller/Callee| (2% Top-down Tree | | BR Tasks and Frames | | »

— Advanced analysis for cache, branching, ...

Find Answers Fast

CPU Timev E
mns_|e\
4.2305

— Powerful analysis & data mining

— Results mapped to C/C++ or Java source

L ik CPU Time

| 0w cpusample
[] CPU Usage

T ik CPU Time

Easy to Use

— Remote analysis from the User Interface

— Windows or Linux Host analyzes Linux or Android target

Available now as part of Intel® System Studio

Optimize Your Software Performance
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Intel VTune Amplifier 2014 for Systems

Easy to get basics working
|Identification of “Real” Hotspot

Insight into both C/C++ and Java

m C:\DEV\projects\Android\VTune2014AndroidDemo\MCGDemo?2 - Intel VTune Amplifier

FNEEIDE O
& Basic Hotspots Hotspots viewpoint (change) @

r002hs x

© Analysis Target A ype | | #@ Collection Log

Intel VTune Amplifier 2014 for Systems

t# Summary | ELRSRGINENS] «% Caller/Callee | |+% Top-down Tree| BE Tasks and Frames

Grouping: [Fundtion / Call Stack

=) () @ &)

|AsyncTask #1 (TID: 21953)

Thread

<

Function / Call Stack CPU Time v i Module il
Sort By Function / Call Stack 7.570s libcso

~ Java_com_android_CalculatePiRand_CalculatePiRandActivity_calculatePiRandin)NI+ _pthread_clone 7‘5705_ libCalculatePiRand.so =
Sjavasutil:Random:next 5.0205 [N [Dynamic code]

. _pthread_clone 5 DSDS_ libcso
@javazutil:Random:nextDouble 3‘5505- [Dynamic codel
wokeArgsDone_normal 1‘5005- [Dynamic code]
@_pthread_clone 15715l libcso
#com:android:CalcL iRand:Calcu dActivity$calculatePiTasks:CalculatePiRandinava 1‘3705. [Dynamic code]
#Java_com_android_CalcL d_Calcu dActivity_calc dinJNI 0‘5505. libCalculatePiRand.so

Selected 1 row(s): 7.570s e
< 1 [N} 1 3
Q-G : 55 105 155 208 255 30s 350 Thread [~]

-

CalculatePiRand (TID: 21896) \E

Compiler (TID: 21903) s
e E

[ B8 Running
[ duk CPU Time
[ CPU Sample
[4 CPU Usage
ik CPU Time

P o»

No filters are applied. Any Frocess | | Any Thread | VBB Any Module B | =
User functions + 1 [+ BULEYVEEEY on [~ ELBYVELEY Functions only [+]

O|

timization Notice

Issues:

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

Java stacks are reported as the
“real” stack... not the Java stack.
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Analyzing a Rogue Driver

Intel® Energy Profiler

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



Rogue Driver Explained - Driver Initialization

static int __init iinit_module( void )

{

int ret;

Called when driver is
loaded thru insmod

printk(“Timer module installing\n);

// my_timer.function, my_timer.data
setup_timer( &my_timer, my_timer_callback, O );

printk( “Starting timer to fire in 500ms (%Ild)\n", jiffies );
if (ret) printk(“Error in mod_timer\n");

return O;

}

static void __exit icleanup_module( void )

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

N

{

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 unloaded thru rmmod
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Rogue Driver Explained - Timer call back

A busy loop

void my_timer_callback( unsigned long data )
{
int ij,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, O );
ret = mod_timer( &my_timer, jiffies + msecs_to_jiffies(500) ); Timer fires 50 times
if (ret) printk(“Error in my_timer_callback\n");
count++; every 500ms

}

Vv

}

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

« Most device drivers operate in this manner
 They get invoked synchronously/asynchronously

« Buried 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
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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

— Interrupts mapped to the IRQ/device

— Timers mapped to the scheduling process

— Data correlated with Android Wake Locks
Requires specific SOCs. On Android,

a rootable OS is required with

Available now for Linux and Android version compatible device drivers.

See release notes for details.

Part of Intel® System Studio

Get Actionable Data to Extend Battery Life
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Video Playback with bad driver

* Get the same video player
* Play a video
" Insert the bad driver

" insmod timer_compute.ko
* Monitor the framerate (should see a drop)

» Using VTune™ and socwatch to monitor what is
happening on the system

* You can pinpoint the bad driver to be the
cause
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Process

= Play 60 sec of video

= Start Intel Energy Profiler Collection
collection

" Insert the timer_compute.ko

" Import the data and analyze it in VTune™
Amplifier
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Power Analysis via SocWatch

(") Wake-ups/sec per Core: 279.194

Elapsed Time: 31.608s
Available Core Time: 1264325
CPU Utilization (3&): 25812
Total Time in Mon-C0 States: 93.798s .
Total Wake-up Count: 35,209 ‘ I W a e l I S e r
I Wake-up Count due to IRQ Interrupts: 6,121
I Wake-up Count due to Timers: 15471
[ o 1 second
1 Total Time in 50 State: 29.907s

Total Time in Mon-50 States: 1.701s

@ Kernel Wakelock Sum mary

e 279.194
wakeups/sec

@ User Wakelock Summary

| @& Top 5Frequencies

Frequency  Time  Time (%)

0GHz 96.377s 76.2%
238568GHz  14.098s 11.2%
L | 0.533GHz 11.328s 9.0%
216121GHz  1401s 11%

2,09305GHz 06525 05%

« Significant portion of
wakeups are

Top 5 Causes of Core Wake-ups

Wake-up Object Total Wake-up Count

Wake-ups

258%

User Timer 9,116

i generated by user

IRQ 17 - INTEL_MID_DMAC2 1,782 5.0%

timers

Frequency Histogram
This histogram represents a breakdown of the Elapsed Time per Frequency over all cores.
100s

1"
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Power Analysis via SocWatch

Intel VTune Amplifier XE 2013

(o}

timization Notice

¢ Thermal | | #% Graphi
Grouping: [Core v]
C-State Time by ... %7 Time by Frequency
Core
=1 ai] C6 |D53.. 086G. 209.. 209.. 210..212.. 213.. 216.. 216.. 219..222.. 223.. 233../2385.. DGHz O0AG..
core 0 1824 5223= 24561s 23135 0.175= 0= 0= 0= 0.207s 0= 1.401s Os 0= 0= 0.245= 0= Os 27.268s 0=
core_3 1818: 3199: 26.591s 1.628s 0110= 0511 0= 0145z 0= 0= 0= Os 0= 0145z 0= 0= 0s 29.069s 0=
il core_2 0.897= 20952s 9.759: 6.2225 0.084= i3 i3 i3 0= 0.081ls 0= 0.156s i3 i3 i3 0= 140985 10.966s i3
core 1l 2026s  3.260s 26.322s 11655 0.229= 0= 06525 i3 i3 i3 i3 Os 0.323s i3 0= 0166s 0s 29.074s i3
Selected 1 row(s):
<« [ bl e »
' u u u u U u u u u ' u u u u T u u u u T u u u u T u u u u T T —
Qo 55 10s 155 20s 255 30s Package / Core
L I L L 1 I 1 1
package_0 ~ C-5tate Time
a
] core_0 @
b C6
E core 3 C-5tate Time
= a
|
2 (ai]
&  core2 duks C5
il Total Wake-up Count
1 core 1 < Wake-up Object
il [¥] Frequency
il Frequen
core 0 m2.2 GHz ’ a0 aueney
—
I core 1 m2.2 GHz I
3 —
[ =4
| I
Tlcore 2 w24 GHz ’
i —
core 3 m2.2 GHz ‘
—
4 L3
Mo filters are applied. Any Process Mame |Z| Any Wake-up Reason |Z| Any Module Name |Z| Any Timer Type |Z| Any Core Sleep State |Z|
Only user functions |Z| on |Z| Functions only Z|
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Analyzing a Game - Need for Speed

Google's Systrace & Tracer

Intel® Graphics Performance Analyzers
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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

= Can help diagnose frame dropped issues

Can help to determine the code
executing during a frame

Optimization Notice

/[ Android System Trac x |

& - C [ file///C/Usersfewmoore/Desktop/ABS/NFS_trace.html e =
?

o Import errors! [ Categories | [—[=]7

= Kernel

CPUO:
C-State:

Clock Frequency:

CPU 1:
C-State:

Clock Frequency:

CPU 2:
C-State:

Clock Frequency:

CPU 3:
C-State:

Clock Frequency:

+ Process 5450

+ Process 5467

+ Process 5490

= Process 5665

agpending'com ea gamesnf o

‘games nfs13_na 1
Thread-222

Selected slice:

Title "eglSwapBuffers"”
Start "2960.181 ms"
Duration "2.143 ms"
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OpenGL Tracer

@ Tracer for OpenGL ES - C:\Users\ewmoore\Desktop\ABS\NFS_trace2 gltrace - ADT { == E
File Edit Navigate Search Project Run Window Help
T R IR RV > W DR S g R R [ Quick Access | 29| &'Java @ DDMS [C Tracer for OpenGL ES |
dd Bouncin C NFS_trace2g.. 2 2 = 8 CGLState 2 E = 8 | C Frame Summary 2 | B Cansole .= 8
Name Value 2 i
Select Frame: - D 3 = 4 Context 0 (ES2)
» Vertex Array Data
Filter: Filter list of OpenGL calls. Accepts Java regexes. » Transformation State -
4 Rasterization State »
Function Wall Time (.. Thread Tim, Line Width 10 Cumulative call duration of all OpenGL Calls in this {
glDisable(cap = GL_POLYGON_OFFSET_FILL) 14,078 7,356 Polygon Culling Enabled  false Wall Clock Time: 25.43 ms
glDepthMask(flag = true) 13,950 6,958 Cull front/back facing polyt GL_BACK Thread Time: 15.23 ms
glColorMask(red = true, green = true, blue = ti 15112 8293 Polygon frontface CW/CCW GL_CCW
gIDisable(cap = GL_STENCIL_TEST) 13410 6,404 Polygon Offset Factor 00 Per OpenGL Function Statistics:
gIDisable(cap = GL_BLEND) 14618 7,993 Polygon Offset Units 5.0 Function C. Wall Time.. ThreadTi
glEnable(cap = GL_DEPTH_TEST) 15518 8,398 Polygon Offset Enable  false glGetErrar 1 3398 166
glClearColor(red = 0.000000, green = 0.00000( 13,102 5,901 4 Pixel Operations glViewport 1 22448 1405,
gIClearDepthf(depth = 1.000000) 13583 6,246 Scissoring enabled false colswapBuffers 1 0 (
glClearStencil(s = 0) 11,752 4,964 » Scissor Box giBindRenderbuffer 2 7433 430
giStencilMask(mask = -1) 14527 7,761 > Stencil giBlendColor 3 6375 330
IColorMask(red = true, green = true, blue = ti 13,088 6,275 Depth buffer enabled false .
glclear(mask - 17664) = 660,240 482,191 Depth buffer test function GL_LESS glBlendEquations... 2 7050 394
giClearColor(red = 0.000000, green = 0.00000( 14565 6,898 » Blending glBlendFuncsepar... 2 7905 TS
glClearDepthf(depth = 1.000000) 12,862 5384 Dithering enabled true glDepthFunc 2 6885 382
gIClearStencil(s = 0) 11,798 48% 4 Pivel Packing glDepthRangef 2 10643 7481
glStencilMask(mask = -1) 14415 7,88 Pack Alignment 4 glHint 2 6143 3.05:
glColorMask(red = true, green = true, blue = ti 13,995 6,875 Unpack Alignment 1 gllineWidth 2 6,263 321
glClear(mask = 17664} 67,657 57,975 > Texture State glsampleCoverage 2 6712 372
glClearDepthf(depth = 1.000000) 13,830 6,238 4 Program Object State glBufferSubData 3 192,181 167,15!
glClearStencil(s = 0) 12,330 5151 Current Program 0 glClear 3 773,505 57713:
giStencilMask(mask = -1) 13763 6,965 > Programs glGetBooleanv 3 10934 6,08.
glColorMask(red = true, green = true, blue = ti 14,032 6,943 > Shader Objects glPolygonOffset 3 20,063 9,91
giClear(mask = 1280) 45,608 36966 » Framebuffer State giStencilMask 3 42,705 2201
gIBindBuffer(target = GL_ELEMENT_ARRAY_BL 18915 10,003 ~ glBindFramebuffer 4 50273 2851t
111M of 261M [I: Android SDK Content Loader

Per OpenGL Draw Call

Get time

Get Context for individual calls
Observer Effect...

Better as a debugging tool
g8ing =
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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

— -

' ll|llll|l|||ll|llllllll lllllllllllllllllllli | Frame Ana[yzer

T == Deep frame performance analysis down to the draw call
T g level, including shaders, textures, Gfx API states, pixel
E ] ' history, and textures.

New Platform Analyzer —
Platform Timeline shows interaction between CPU,GPU, | =
and other platform components. User instrumentation S e— )
allows detailed task analysis of applications e ="
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System Analyzer — Real time analysis and experiments

20 Intel® GPA System Analyzer

Maonitoring: NFS Most Wanted 2560x1344

) 5 @ » 28

METRICS
CPU 00 Frequency
CPU 01 Frequency
CPU 02 Frequency
SWIPE UP CPU 03 Frequency
to ACTIVATE Target App CPU Load
Device |10
Disk Read
Disk Write
Network RX
Network TX
Execution Units
GPU EUs Active
GPU EUs Stalled
Fragment Shader
EUs Active in FS
EUs Stalled in F§
FS Invocations
GPU
GPU Busy
GPU Core Freq
GPU Duration
Input-Assembler
Primitive Count
Vertex Count
STATE OVERRIDES
Disable All
1x1 Scissor Rect
@ Disable AlphaBlending
Disable Draw Calls
Disable Z-Test
Show wireframe
Simple Fragment Shader
Texture 2x2
PLATFORM SETTINGS
TIHIIIIIIHIIW

SRR RN RRR R
CPU, MHz

100

EUs Stalled in V5%
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Frame Analyzer - Textures View

File Edit View Help Erg Graph v X: & & X: GPU Duration v Y: & & Y: GPU Duration v & 2931
o
=
=3
g
=
52
(Ergs 0to 24) S o
2 3]
® S
R
o o
2 S
e (O
RT1 o I
(E1g52510.26) 281218 28 0 32 36 38 44 52 54 o4 63 72 108 114 124 132
- GPU Duration, us
Full Tree v || GPU Duration v Frame Overview | Details Texture | State | Shaders | Experiments | Geometry | APl Log
RT2
(Erg27) |ID Type Prim Co... Old New 2
= [1] Entire Frame 17156 34.078.9
# [J0to24 4108 1.068.0
E @ []25t026 2 2272
# [127 0 22425
® [4] 28t0 105 12710 19.541.8
RT3 ®[1106t0 134 336 8.277.5
(Ergs 28 to 105) <
Selected: 36 / 135 ergs, 10,964.1 / 28,154.8 s (38.9%) of scene.
[] Clear before drawing
Selected  Highlighted V| Other | Normal M =1
RT4 Draw onlv ta last selected
(Ergs 106 to 134)
Color
5
@
o
3
3
o
@
o
3
1 v
[] Binary View
View Mip Level: 0
1 204
QR 2560x1344 Q| & T3 1024x1024 1 0
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Frame Analyzer - Geometry View

Full Tree ~ ”GPU Duration v Frame (}vewiewl Details | Texture | State |Shaders| Expeﬁmenb‘ Geometry |API Log|
] Type Prim Co... Cld New I Position Index: - Show Data Viewer
= [1] Entire Frame 17156 34,0789
w []0to24 4108 1.068.0 Erg ~|| Location X ~
- []25tc26 2 227.2 43 12721 |
& 27 a 22425
&[] 2810 105 12710 19.541.8 44 1| 12509
& 110610134 336 82775 ¥ a5
< > r 2|| 12569
46
Selected: 36 / 135 ergs, 10,964.1 / 28,154.8 us (38.9%) of scene. e 3| 12800
o] |H' it | - |N i ‘ ["] Clear before drawing =l 48 4| 12702
electe ighlighte e &r orma ¥ [ Draw onlv o last selectad 49 5| 12307
50 6| 12531
51 7| 12670
Color 52 g|| 12509
b3
g 12622
54
55 10 12541
56 11 12721
57 12 12701
58 13| 12510
4122 14| 12661
ELI 60
s 15|| 12455
4| [s1
‘ 3|62 16 || 12388 -,
e — | 3 < > Cull: Coordinates: | Lefthanded w | Mode: |Strip Coloring W Fsel
'D‘”-‘-“E'- Y — 64 Draw call type: glDrawElements Topology: TriList Input primitive count: 2000 Generated primitive count: 2000
65 Vertex position format: GL_SHORT_3 Index buffer offset 0 Index buffer size: 6000 Number of vertices
6 referenced: 2317 Extents X -13171 to 13171 Y- -8964 1o 8964 7 -32750 to 32750 W: 110 1
67
68
69
70
aal fmemon 2 | -
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Frame Analyzer - Editable State and Uniforms

Frame Overview | Details | Texture | State | Shaders | Experiments | Geometry | APl Log

Render State 2x | Rasterization 2x | Blend State | Depth-Stencil State | Texture State 2.x | Uniforms
ARl

4 Multisampling

SampleAlphaToCoverageEnabled False ha

SampleCoverageEnabled False
SampleCoveragelnvert False
SampleCoverageValue 1

4 RastenzerState
CullFace GL_BACK
CullFaceEnabled
DitherEnabled True
FragmentShaderDerivativeHintOES GL_DONT_CARE
FrontFace GL_CCW
GenerateMipMapHint GL_DONT_CARE
LineWidth 1
PolygonOffsetEnabled
PolygonOffsetFactor 0
PolygonOffsetlnits

4 Scissor

I* ScissorRectangle #=0%=0 Width=2560 Height=1344
ScissorTestEnabled False

SampleAlphaToCoverageEnabled

[f enabled. compute a temporary coverage value where each bitis determined by the alpha value atthe corresponding sample location.
The temporary coverage value is then ANDed with the fragment coverage value.

Copyright (c) 1991-2006 Silicon Graphics, Inc. Copyright (c) 2010-2013 Khronos Group. This documentis licensed under the SGI Free Software B
License. For details, see hitp://oss.sgi.com/projects/FreeB/.
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Frame Analyzer - Shader Editor

Eile Edit View Help Erg Graph v X & & |X: GPU Duration w | Y: B & Y- GPU Duration v || & 2931p
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RTO Bl
(Ergs 0o 24) s o
— =
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£ a
=] =)
a
RT1 =
(Ergs 250 26) 36 38 44 52 54 B4 62 108 114 124 132
- GPU Duration. us
Full Tree v ||GPU Duration v Frame Overview | Details | Texture | State | Shaders | Experiments | Geometry | APILog
RT2
(Erg 27) 1D Type Prim Co. old New s Shader GPU % GPU #Ergs GLSL
= [1] Entire Frame 17156 34.073.9 VS:8891
Flonas s i oo ool | _ .
&[] 251026 2 2972 VS:8808 0.0 0.0 2 uniform highp matd4 sys_Model; ~
w27 0 22425 vsesn 00 00 g uniform highp float sys WetRoadTexturePerturbation;
& [3]2810 105 12710 19.541.8 uniform lowp sampler2D PuddleMap;
RT3 + v VS:8905 0.0 0.0 1 - - A
110610 134 336 8.277.5 - : uniform mediump vecd sys_CameraPosition;
(Ergs 28 1o 105) < > || lvsesos 00 00 5
E Selected: 36 / 135 ergs, 10,964.1 / 28,154.8 ps (38.9%) of scene. F5:8892 |0.0 0.0 1 //Varying
/= —
FS:8899 0.0 0.0 21 L =
["] Clear before drawing . . .
Selected | Highlighted ~ | Other | Normal M . o FS:3902 0.0 0.0 3 Vary}ng h%ghp vec3 v_2;
RT4 Draw only to last T P ; varying highp vec2 v 1;
(Ergs 1060 134) varying highp vec2 v_3;
F3:8910 |00 00 5 varying highp vec2 v 4;
varying highp vec3 v_5;
Color varying highp float v_6;
void main()
{
highp vecd4 t tempQ = (a_Position0 * a PositionOScale -
highp vec4 t_templ = (sys_ModelViewProjection * t_tem
gl Position = t_templ;
v_1 = (a_TexCoord0 * a_TexCoordOScale + a_TexCoordUBie
4 highp vecd t temp2 = (sys Model * t tempO);
% v_2 = ((sys_CameraPosition.xyz-t_temp2.xyz));
g v_3 = (a_TexCoordl * a TexCoordlScale + a TexCoordlBic
gl v_4 = ((t_temp2).xz * sys_RoadSpecularTexCoord);
v 5 = normalize((mat3(sys Model[0].xyz,sys Model[1].xy
v_6 = (dot(t_templ.xyw, t_templ.xyw) * -0.000023);
}
W
< >
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Frame Analyzer - Draw Call Performance
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Summary

Performance and Power Methodologies
Showcased various tool options on Android
Google
Systrace
TraceView
Tracer
Intel ® Software Development Tools
Intel® VTune™ 2014 Amplifier for Systems
Intel ® Energy Profiler
Intel ® Graphics Performance Analyzers

Showed what various system and app issues look like in these tools
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Call to Action —try out the performance tools

Intel® Native Development Experience at
http://software.intel.com/en-us/intel-inde includes

* Intel® Graphics Performance Analyzers

e Android* SDK and NDK —which includes...
* TraceView, Systrace, and Tracer

Intel® System Studio 2014 at
http://intel.ly/system-studio includes

* Intel® VTune Amplifier 2014 for Systems
* Intel® System Analyzer

Get an Intel-based Android* development device at
http://software.intel.com/mdk
http://01.org/android-ia
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Additional Resources
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Additional Resources

http://intel.ly/system-studio

http://software.intel.com/en-us/intel-vtune-amplifier-for-systems

http://software.intel.com/en-us/intel-energy-profiler

Premier Support: https://premier.intel.com
Forums: http://software.intel.com/en-us/forum/intel-system-studio/
Email: intelsystemstudio@intel.com

Release Notes:
http://software.intel.com/sites/default/files/release notes amplifier for android linux.pdf

VTune Amplifier Help Documentation:
http://software.intel.com/en-us/vtuneampxe_2013_ug_lin
SubTopic-> Intel VTune Amplifier User's Guide : Running Analysis Remotely
http://software.intel.com/sites/default/files/managed/c8/f9/SoCWatchForAndroid_v1_3_0.pdf
http://software.intel.com/sites/default/files/managed/9d/59/WakeUpWatch_v3_1_6.pdf

KB Articles: http://software.intel.com/en-us/articles/intel-system-studio-articles

http://software.intel.com/en-us/articles/android-features-in-intel-vtune-amplifier-2014-for-systems-
requirements

http://software.intel.com/en-us/articles/using-intel-vtune-amplifier-on-non-rooted-android-devices
http://software.intel.com/en-us/articles/how-to-use-the-intel-energy-profiler-in-intel-system-studio-2014
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Intel® System Studio

Deep System Insights for Embedded and Mobile Developers

Accelerate Time To | Strengthen System
Reliability

Enhance code
development and stability using in-
testing with deep depth system wide

hardware and debuggers and
software insights analyzers
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Boost Power
Efficiency and

Boost system power
efficiency and
performance using
system-wide
analyzers, compilers
and libraries



Intel® System Studio 2014

& Integrated software tool suite that provides
ntel deep system-wide insights to help:
SSthdiSOtem = Accelerate Time-to-Market
= Strengthen System Reliability

Boost Power Efficiency and Performance

DEBUGGERS ANALYZERS COMPILER & LIBRAR

Power & Memory & C/C++ Signal, media, Data &

ST Al Performance Threading Compiler Math Processing

JTAG System & Application code running Android*, Linux*, Wind River Linux*, Tizen*
Interface’ or Wind River VxWorks*

S SEPEE RGP gpER—G

Embedded or Mobile System intel* Quark P | @D @D | @D (@D

inside Inside”
CORE"i3 CORE’IS CORE"i7 XEON

1 Optional
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Other Intel® Software Developer Tools
for Android*

1 3
As a developer, | care about: Developer Solution:
q -
Writing an app once and having it run HTMLS
anywhere, regardless of OS, device,or = Cross-0S Intel” XDK
architecture. . }
— Cross-platform
Maklng my Andro_ld app stand out » C++/Java’ Intel” Integrated Native
by delivering native performance . . .
. = Intel® Architecture Developer Experience
that runs on ARM™ and runs best on (Intel’ INDE)
Intel® Architecture-based devices. * ARM
Creating system software including . C/CH++
firmware, OS, driver & middleware for . . Intel System Studio

dedicated devices = |ntel® Architecture
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Building and Loading the Driver

= Make sure the KERNEL_SRC_DIR in makefile points to the
right kernel of your device

= Do
= Make {DISABLE_INTERRUPTS=yes}

* Driver is built as timer_compute.ko
* Move this to the device with adb push command

* | oad the driver
" insmod timer_compute.ko

* Now for next 25 seconds, we will see timer interrupts
every 500ms and some busy work happening
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Plain Video Playback

= Use a video player
*Play a video

= Run it under control of VTune™ and
socwatch

= Collect the data
= Monitor the framerate

"Visualize the data using VTune™ to get a
sense for the baseline performance
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Legal Disclaimer & Optimization Notice

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.

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.

Copyright © 2014, Intel Corporation. All rights reserved. Intel, Pentium, Xeon, Xeon Phi, Core, VTune, Cilk, and the Intel
logo are trademarks of Intel Corporation in the U.S. and other countries.

Optimization Notice

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 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. 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
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