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A chunk of code for making phone calls

Image by Evi Christodoulou; http://www.flickr.com/search/?
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A robust network stack and Internet client
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A Platform for Running Code

N Platform 12 =
Stansted Airport 4

8 Image by sludgegulper; http://www.flickr.com/photos/sludgeulper/3441498831/
Licensed under Creative Commons Attribution-Share Alike




A Platform for Running Code

* Android has an application platform, true
 But we didn’t create Android in an attempt to “own mobile”

e Android is a framework for interacting components
— Apps can pull in pieces of other apps, the web, or even native

Image by genvessel; http://www.flickr.com/photos/genvessel/177133869/
Licensed under Creative Commons Attribution




"Give me your compiled, your ARM, your huddled
bytecodes yearning to run free, the wretched refuse of
your teeming store. Send these, the threadless, scripted
stuff to me, | lift my lamp beside the coder’s door." . glem@
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Agenda

* Infroduce the Three Kinds
e Demonstrate how to use them
e Useful comparisons & statistics

e Future directions

= [0
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Anti-Agenda

| will not...
— Teach you how to write apps
— Rehash stuff that's covered elsewhere
— Pass judgment
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- Three Delicious Flavors




The (current) Three Kinds of Android Code

 Managed Code

e Ajax
 Native Code

- 4

N
< Akureyr

Images by Sharon Mollerus (http://www.flickr.com/photos/clairity/3229586543/) and Gemma Vittoria (http://www.flickr.com/photos/ggvic/3255129747/)
Licensed under Creative Commons Attribution
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- Dalvik Code







| Need a Victim

* Interesting but computationally significant
« Efficiently externalizable
* Must make for an interesting visualization
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How about.... k-means clustering?

e Used to identify clusters in sets of points

* We’'ll use a simple 2D version

— 500 randomly-generated points
— 6 clusters (ROYGBYV)

e Easy to visualize on screen

e 3 Implementations
—“Pure” Dalvik app (i.e. 100% Java source code)
— Same visualization code with C algorithm implementation
— JavaScript
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K-Means Clustering in 2,000 Words
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- Dalvik Code




Dalvik - Overview

e Dalvik is a virtual machine, similar to the JVM or .Net CLR
* Memory-protected, garbage-collected, & lifecycle-managed

* Optimized for embedded machines
— Built to reduce much of the need for a JITC

« Custom bytecode format; included translator from Java bytecode

21 Image by damon brunson; http://www.flickr.com/photos/blackdudemedia/2495758057/
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Dalvik - Writing Apps

e Apps run on Dalvik, which provides core framework APls

* APls are backed by system infrastructure in native code
—e.g. OpenGL, Binder IPC, media, etc.

e Popular tools are supported, and an Eclipse plugin is available

™ O O Java - HowDolCodeThee/src/com/google/io/kmeans/KMeansThread.java - Eclipse Platform - /Users/morrildl/Documents/workspace -
-l |Ed | dPh|H0-Q | EHC @S & | P I & &0 oy - i ooms &lava
[J] KMeansThreadjava £3 . [J] KMeansViewjava [4) DalvikClusterer.java ]”4 “O|Ee x\Eir|Bc g | e|w=v]|aL]|T B
package com.google.io.kmeans; ~ = & -
! =
#import java.util.Random; | ¥ = HowDolCodeThee
| v (Bsrc
public final class KMeansThread extends Thread { ! ¥ I# com.google.io.kmeans
public static final int POINT_COUNT - 500; | » [3) Clusterer java
public static final int[] COLORS = new int[] { Color.RED, ! > 1) DalvikClusterer.java
Color.argh(255, 255, 69, @), Color.YELLOW, Color.CGREEN, Color.BLUE, || o] DalvikLlusterer.av
Color.argh(255, 255, @, 255) }; > |J] KMeansActivity java
| » J] KMeansThread.java
Point[] points; : » [J] KMeansViewjava
z:::zt: zzgiﬁzzﬂzlfzgctoldg;se , » [J] KMeansWebViewActivity java
private boolean running = false; | > U r\allveClusAlerer.Java
private long clusterDuration; | » = Google APIs [Android 1.5]
private Clusterer clusterer; ! > 3 gen (Generated Java Files
private Random random = new Random(System.currentTimeMillis()); | 2= assets
privatc %nt ﬁit_ﬂh; | » (= html
private int height; \ > S libs
o =
@0verride > (= native
A public void run() { > &5 res
long sLarl;_ €l AndroidManifest.xml
while {runmng) { |5 default.properties
while (!sizeSet) { . .
try { » == Squeegious
Thread. sleep(25); > = WikiNotes
} catch (InterruptedException e) {}
continue;
}
prepare();
start = System.currentTimeMillis();
o clusterer.cluster(points, COLORS.length, width, height);
clusterDuration = System.currentTimeMillis() - start;
draw(points);
}
}
private void draw(Point[] points) {
Paint paint = new Paint();
paint.setAntiAlias(false);
Canvas canvas = holder.lockCanvas(): GO le
o . 3
22 | L g Writable Smart Insert 26:24 J J




Dalvik - What Can You Do?

e Rich Uls

e Background services

e Shared components

e Tight integration with system events and Ul

e ...but there are other sessions covering standard app dev in detail

23 Image by Jennifer Rensel; http://www.flickr.com/photos/cheesepicklescheese/419050330/
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Dalvik - What Can’t You Do?

 Not much!

 Dalvik is the primary app platform --
the crossroads

* That does not necessarily mean it's
right for your app, though

— Some apps need raw speed

— Some apps don’t need tight
iIntegration

24 Image by Captain DJ; http://www.flickr.com/photos/darrinjonz/117406669/
Licensed under Creative Commons Attribution-Share Alike




package com.google.io.kmeans
import java.util.Random;

public final class KMeansThread extends Thread {
public static final int POINT_COUNT = 500;
public static final int[] COLORS = new int[] { Color.RED,
Color.argb(255, 255, 69, @), Color.YELLOW, Color.GREEN, Color.t
Color.argb(255, 255, @, 255) };

Point[] points

private Sur(acwHolder holder;

private boolean S’ZﬁSﬁL - false;

private boolean running = false;

long clusterDuration;

Clusterer clusterer;

Random random = new Random(System.currentTimeMillis());
! int width;

private int heightﬂ
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public void run() {
Long start;
while (running) {
while (!sizeSet) {
try {
Thread. sleep(25);
} catch (InterruptedException e) {}
continue;
3

r
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prepare();

start = Sy;Lem currentTimeMillis();
clusterer.cl u;Lerpq nts, COLORS.length, width, height)
. cluste Du aL on = System.currentiimeMillis() - start;
Dalvik - Demo
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r
4

private void draw(PoinL[] points)
Paint paint = new Paint();
paint.setAntiAlias(false);
Canvas canvas = holder.lockCanvas();
try {
long start = System.currentTim
canvas.drawARGB(255, @, 9, 9);
for (Po‘nt point : points)
paint.setColor(COLORS[point.cluster
canvas.drawPoint({(int)point.x, (int) po int.y, paint)

meMillis();
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Dalvik - Examples

e Core system apps
e Currently (nearly) all apps on the Android Market
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Dalvik - Future

* Improved (faster, better) garbage collection
e Just-In-Time compilation

» Optimizations in core libraries

e Additional APls -- Bluetooth, P2P, and more

27 Image by the Seattle Municipal Archives; http://www.flickr.com/photos/seattlemunicipalarchives/2680241972/
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- Ajax (Web) Apps




Ajax - Overview

* Apps are broken up into convenient declarative layouts & code
« JavaScript code mutates the DOM to create Ul effects
 Network access is available via XMLHttpRequest

* Recently, <canvas> allows JavaScript to do direct painting

29 Image by henrybloomfield; http://www.flickr.com/photos/henrybloomfield/2929756532/

Licensed under Creative Commons Attribution-No Derivative Works




Ajax on Android - Overview

* Android’s Browser is based on WebKit + SquirrelFish

* WebKit v528.5, equivalent to Safari 4 beta
— Reports as 3.1.2 in the user-agent string -- oops!

* Includes Gears 0.5.17.0 (including location)
* Includes support for the <canvas> tag

= [0
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Ajax - What Can You Do?

 Old skOOl
—You can, of course, just build static web page apps

Google
Image by Jason Rogers; http://www.flickr.com/photos/restlessglobetrotter/434218278/
Licensed under Creative Commons Attribution



http://www.flickr.com/photos/restlessglobetrotter/434218278/
http://www.flickr.com/photos/restlessglobetrotter/434218278/

Ajax - What Can You Do?

e But you can also build dynamic Uls, via DOM or <canvas>

* You can fetch & store data on your origin server
« With HTMLJ, you can also:

— Access location

— Run code outside the main thread

— Store data & pages locally

= [0
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Ajax on Android - What Can’t You Do?

e Android doesn’t currently support HTMLS, but does have Gears

e Background processing
— Code only runs when Browser is open and your page is loaded

» Access system & framework APIs [1]

[1] - Hold that thought, though.
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means = LJ;
gistances = -

computeDistance(a, b
Math.sart(Math.pow(a.x - b.x, 2) + Math.pow

?

~
(=]
<
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o
<
-
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-
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cluster()

converged - :
girty = H
distance = 9.9;
curMinDistance = 2.2;

sumX = O
sumY = O]
clusterSizes = @
cluster = @

copCount = @;

(!converged)
airty -

( 1 =0; 1L <points.length; 1 =1 + 1)

point = points[i];
curMinDistance = distances[hash(point)
( J =9; J <means.length; j =3 + 1)
mean = means| ] ;
distance = computeDistance(point, mean);
(distance < curMinDistance)
girty -
curMinDistance = distance;
point.cluster = );

o

(ldairty
converged :
>
( 1 =0; 1L <means.length; 1 =1 + 1)
sumx i 2;
sumy - 9

)

AJaX Demo “Stf Sizes[i] - ;

1 =0; 1 < points.length; 1 =1 + 1)

SJmY points. claste' - SJmW 3ozrts.chstef + points.x
sumY|[points.cluster] = sumY[points.cluster] +« points.y
clusterSizes[points.cluster] = clusterSizes[points.cluster] +« 1;

¢ 1 =0; 1L <means.length; 1 =1 + 1)
means[i].x = sumX[1] / clusterSizes[i];
y

means|1i sumY[1] / clusterSizes[i];

LoopCount = loop Cth X I
(loopCount > MAX_LOOP_COUNT)
converged = -

hash(booga)



Ajax - Examples

* Google Reader for mobile
 Gmail (web version)

 Many mobile web apps (of various fruit flavors)
2O Ml @ 9:21pPm 2@ AN @ 9:20 PMm

R .google.com: Reader (€] mail.google.com: Gmail

COUSIC Gmail Calendar Reader more v Co()glc Gmail Calendar Docs more v

« Feeds All items Refresh

Menu ¢  Inbox (37) Q|| ¢

MAKE Subscriber Ser... 277 pm
» MAKE is on the way; read...
Dear Dan, We've mailed the latest ...

Show: new items zll items Mark all as read

" Second Life Takes Aim at Skype -

GigaOM

Second Life creator Linden Lab will announc... Jennifer Ratliff 1:13 pm
~ »It's not too late to purcha...
"~ Mission to Culture - xkcd.com We hope that you will joi... avodaco
| . ) _ Twitter 05/18
- Tuesday PM Lmkage - Curbed SF o ~ »videomap is now followin...
["Smoking in the Rain," courtesy Curbed SF F... Hi, Dan Morrill. videomap... avodaco
T-Mobile USA 05/18

~ The City of Heroes Expansion & the
Issues of User-Created Content -
Slashdot

eldavojohn writes "Wired has a piece on the ...

» Your T-Mobile bill is now ...
To ensure that you receiv... avodaco

Twitter 05/18
» techVenture is now follo...
Hi, Dan Morrill. techVentu... avodaco

> Guice Deuce - Google Code Blog
Two years ago, Bob Lee and Kevin Bourrillio...
Carolyn Morrill 05/17

35
» [Fwd: Critical Care Excellenc...

So bad it's good - Cute Overload




Ajax - Future

« HTMLS will keep getting better

 Android will continue to include a world-class browser
— Gears today, HTMLS in the future

— Plans to upgrade to an even faster JSVM

* Who knows what else? | hear the future is a crazy place

= [0
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Ajax - What Else Can You Do?
 Augmented Ajax

“uo.\lo

SUPER-DETERGENTE

addJavaScriptinterface

o = —
g l i el mas PODEROSO
E v o | el inico de TRIPLE ACC/ON

O ot

Dalvik

3 e -
= Gaogle Caleodar " | N Super . detergeste AJAX
™ Gmal O e @ Vinicome 1o Google A N B ol unico producto para avar b ropa Que Contiene
= = & = L] VS %Y v 13 perfecta combinacion de
i e ; granos blancos de accidn impiadora

. A L Q0ranos verdes de accién anti manchas

- /‘\“ o~ @97anos ardles de accidn witra blanqueadera

S >

- nc-,., su ropa (Totalmente kmpia sin manchas y con
na r ta!

v YanCeras nanca visla

37 Image by Luis Villa del Campo; http://www.flickr.com/photos/maguisso/271623867/
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Augmented Ajax

* Inject functionality into JavaScript

®0O0 kmeans.js (~/Documents/workspace/
' Y. var POINT_COUNT = 500;
0 o N var COLORS = new Array("rgb(255,0,0)", "rgb(255,69,0)", "rgb(255,255,0)"
: var MAX_LOOP_COUNT = 15;

var points = new Array(Q);
var means = new Array();
var distances = {};

function computeDistance(a, b) {
return Math.sqrt(Math.pow(a.x - b.x, 2) + Math.pow(a.y - f.y, 2));

}# function cluster( {
< var converged = false;
var dirty = false;
var distance = 0.0;
var curMinDistance = 0.0;
var sumX = new Array();
var sumY = new Array();
var clusterSizes = new Array(Q);
var cluster = new Array();
var loopCount = @;

while (lconverged) {
dirty = false;
for (var 1 = @; 1 < points.length; 1 = 1 + 1) {
point = points[i];
curMinDistance = distances[hash(point)];
for (var j = @; jJ < means.length; j = j + 1) {
mean = means[j];
distance = computeDistance(point, mean);

’ faiwe -

38 Image by Andres Lueda Lopez; http://www.flickr.com/photos/andresrueda/2983149263/
Licensed under Creative Commons Attribution-No Derivative Works



- Native Code




Native - Overview

e Launched as a Dalvik application

e Loads a dynamic library (.so, ARM ELF, linked against Bionic)
* Makes calls into native code via JNI for heavy lifting

* .s0 files are created using the NDK complement to the SDK

* Work-in-progress NDK added to donut branch in git

S | P | ‘S B! _
i 7 — . > Vi 4
= [0
40 Image by Thomas; http://www.flickr.com/photos/tomsaint/2678120228/
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Native - What Can You Do?

e Physics simulations

e Efficient/fast loading of large-ish data files
» Speed-intensive lookups, such as for IMEs
e Custom VMs (long live obsolete games!)

* Unsupported things...

— Technically, other libraries are present, but have no guarantees

— Use them, and you deserve the Market user ratings you will get
when your app breaks

= [0
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Native - What Can’t You Do?

e Current set of APIs is limited to libm and libc
 More will be added over time
* h@xO0r the system -- sandboxing still applies

= [0
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computeDistance( aX, ayY, bX,
grt((aX - bX) * (aX - bX) + (a¥Y - bY) * (aY - bY));

INIEXPORT INICALL
Java_com_google_io_kmeans_NativeClusterer_cluster(INIEnv* env, jobject jobj,
jobjectArray points, jint numClusters, jint width, jint height) {

converged = @;

dirty = @;

4*41:B15tqrue = 0,
oopCount = @;
jsize numPoints = (®env)-»GetArrayLength(env, points);
gistances[numPoints];
point means[numClusters];
sumX[numClusters];
sumY[numClusters];
clusterSizes[numClusters];
distance = @;
cluster =
jobject ccxrtl
jclass point(Class;
jfieldID xFID, yFID, clusterFID;
jdouble ptX = @, ptY = @;
i, J;
// cache some INI objects so we don’'t keep reguerying
pointClass = (*env)->FindClass(env, ~ Us or Sl o
XFID = (*env)->GetFieldID(env, pointClass, "x", "D");
yFID = (*env)->GetFieldID(env, point(lass, ;s BE):
clusterFID = (®env)->GetFieldID(env, ““lltCl1SS Uus X g

]
Natlve - Del Il"‘ the means
for (L = @; 1 < numClusters; ++i)

’1“
means[i].x = rand() % width;
means[i].y = rand() % height;
means[i].cluster = 1i;

™
w
-
o
=

initializes the distances record
(1 = 2; 1 < numPoints; ++1) {
dgistances[i] = ; /7 might break for larger resolutions

(L = @; 1 < numPoints; ++1)

<
point = (®env)->GetObjectArrayClement(env, points, 1);
- (3 = @; 3 < numClusters; ++3) {

T Y T o e - F P N o LY P YY" 27 o MR Sy | e L o



Native - Examples

« SCUMMVM
* Spotify

* Much of the system, actually...

= [0




Native - Future

 Add additional libraries, but which? TBD.
—Let us know!

* No plans to make native code a fully-independent app model
—...but there’s no reason to prevent developers from doing stuff

= [0
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- Bonus Demo




- How Do You Choose?




Some Data

Rendering Percent
Modality Total Time Rendering
Dalvik 614 16 2.6%
JavaScript 936 303 32.4%
Native 127 15 11.2%

48
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Some Data

Rendering Percent
Modality Total Time Rendering
Dalvik 16
JavaScript 303
Native 15

49
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Some Data

Rendering Percent
Modality Total Time Rendering
Dalvik 2.6%
JavaScript 32.4%
Native 11.2%

50
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What's that mean?

e Dalvik is very competitive with other pure-interpreted VMs

 Dalvik, as a front-end for native code, usually beats JavaScript
— But clearly, there are use cases where that doesn’'t matter

* And of course, custom native code will always win the speed test

= [0
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Groundbreaking, Dynamo-Interactive Flowchart

-
Do you Why not?
have an . » | You should

existing web | go make it

site? Ajaxy.

(U

o

Do . rd Haven’t we been \

you need 4 S here before?
aweb F A= = | Hey,

site? what
A : | d

g Ugh,| e
B Ny e 4 havea A
ouare | PGS AN headache.

need to be rgally now. Really
fast? § | s REALLY
F Wi fast?

&

3 ) iy, Augmented
et # e ! Ajax

Yeah, that's
what | 2
thought.

Dalvik
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The Bottom Line

* There's more than one way to do it
* We aren’t out to shove a paradigm down your throat (ouch?)

53 Image by i_yudai; http://www.flickr.com/photos/y_i/2330044065/
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The Bottom Line

* The “centroid” of your app can be anywhere
— Dalvik apps can embed the web; web apps can call to Dalvik

— Apps can include native code pieces for better performance

 Understand your app, & decide based on your app’s needs
f you're doing lots of drawing, use Dalvik

f you
f you

—Your s

nave a web presence already, use (Dalvik-enhanced?) Ajax
nave large, slow algorithms, use Dalvik + native code

Kills do mean something: go with what you know!
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And That's Pretty Much The Long and Short of It

Source available at: http://code.google.com/p/hdict

Google
55 Image by Alexander Henning Drachmann; http://www.flickr.com/photos/drachmann/327122302/
Licensed under Creative Commons Attribution-Share Alike
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