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Mobile Phone as A Platform

Growing computing power, functions and dropping cost make mobile phone capable as an
alternative to PC to access information and services

Mobile phone information service platform
» Growing 1 Billion per year through 2011
» 3x the number of PCs today

 2x the number of credit cards today

 2x the number of TVs today
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Source: ITU Information Society Statistics Database.

= Mobile phone: an alternative to PC

Young generation

Leading markets (e.g. Japan, Korea)

The base of pyramid (e.g. India, Africa)
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= As the new Kkiller application remains elusive...differentiation will come from ability
to customized services for narrow customer segments
— This must be independent of platforms (Nokia S60, Apple iPhone, BlackBerry, Android, ...)

» Enable smarter and richer applications
— Rich Client Device Features (PIM, Bluetooth, Camera, ...)
— Telecom Infrastructure Services (Location, Presence, 3PCC, ...)
— 3rd party services (Maps, News feeds, ...)

= Accelerate application development on emerging smart phone platforms

— Application development must
* Provide Mobile Device Breadth
* Reduce Cost of development
* Provide Ease of deployment & update
» Allow easy integration of Device and Network Functions
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Challenges

= Consider development of a mobile application ﬂ ] _
! Packaging, Ul
— Key components E

o Ul
» Application Logic blocks &@

* Platform blocks

iApplidati
ilogic
I

* Agent Tracking
 Request Assignment
* Activity Log

=Applic i

. . (PP i Server-side
Integrated using platform interfaces ﬁ El fogte g Application
Platform
Mobile Middleware Platform Blocks

— Packaged as per platform requirement

_ Application provider desire to roll out app on Locat ionManager .addProximityAlert (double latitude, double longitude,
) float radius, long expiration, Intent intent) throws SecurityException
multiple platforms

v/s
® Slgnlflcant pOFtlng effort, SpeCIa"y for LocationProvider.addProximitylListener (ProximitylListener listener,

Platform b|OCkS, because Coordinates coordinates,
L ) float proximityRadius) throws SecurityException, LocationException,
Interfaces for similar function across  1ilegalArgumentException, NullPointerException

platforms are different

Syntax variation (Parameter name,
data type, ordering, Exceptions)

Semantic differences
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= Study of the problem of application fragmentation due to heterogeneity in platform interfaces

= We propose ‘MobiVine’, a middleware layer to handle fragmentation issues for mobile
applications

— M-Proxy, for abstracting the platform interface heterogeneity
— M-Plugin, for seamless integration of the model with existing toolkits
— Caters to various different categories of developers

« Java, JavaScript, BPEL, etc.

* Implementation

— Prototype based on suggested architecture
— Demonstration of a Mobile Application Development using MobiVine toolkit
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MobiVine Middleware
M-Proxy Model
M-Plugin
Implementation
— MobiVine Implementation
— Prototype based on suggested architecture
Evaluation
Discussion and Conclusion
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MobiVine Overview

iPhone \ Bindi
Toolkit |\ C

M-Proxies

MobiVine Layer

Integration

M-Plugin

= “MobiVine”, a middleware layer to handle fragmentation of platform interfaces for mobile
applications, consists of two main components.
— M-Proxies, a semantically structured unit which helps abstract the platform interface
heterogeneity and fragmentation across different platforms while binding to the
underlying middleware stacks, and

— M-Plugins, which integrates MobiVine with existing tooling & deployment infrastructure
while utilizing the information kept in a structured format inside M-Proxies.
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M-Proxy Model

* Method name

« Parameter List (Name,
Dimension, Allowed values)

* Return Object (Dimension)

atform Interface Description

Semantic Plane

[IMobile Application « Language specific API

Different » Data structure binding
Consistent ;r?gglrjgrgglng *Parameter list
«--APRIS...__. *Return type
L
Platform _
Blocks e N e N Syntactic Plane | _____.
* Properties
) * Platform Specific Exceptions
E;Eg{gg}s /  Implementation modules
M- Proxy Platforms oo o

Binding Plane

8 © 2009 IBM Corporation



IBM Research - India

Reduce Platform fragmentation
— Common APIs for different platforms
* Semantics, syntax, consistent data structures
— Cleaner code, easy to port from one platform to another

Richness

— Include platform specific attributes and properties

» Default and allowed values

— Desired by the developer — number of retries for sending SMS, making calls

— Output format of location information
Is extensible

— for new functions, additional programming languages, new platforms
Easily pluggable into Existing Toolkits

— Structure of the proxies helps
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M-Plugin
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indings

obiVine Plug-in
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Toolkit

obiVine Plug-in

§ f .
call Call SMs MobiVine
R—
AT i Layer
Location Location VHttp
S50 iPhone

» Developers tend to (and like to) use standard application IDEs

— M-Proxy visibility

— M-Proxy Presentation
— M-Proxy Configuration
— M-Proxy Embedding
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M-Proxies can be integrated into existing toolkits using M-Plugins
M-Plugin supports

An M-plugin is required for each supported platform
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Implemented for three platforms
— Nokia S60
— Andrioid
— Android WebView
And for two programming languages
— Java (Nokia J2ME MIDlets, and Android Project)
— JavaScript (WebKit based web application)
M-Proxies
— Five XML schemas captures each function on these platforms across two languages
Function proxies developed for Location, SMS, Call, and Http
— Using Android SDK release m5-rc15
— And Nokia S60 Third Edition SDK
M-Plugins
— As an extension to Eclipse (for both Android and S60)
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= Several Complexities
— Handling platform specific attributes
— Handling callbacks on Android

— Enabling notion of JavaScript proxy object that interacts with underlying Java proxy
object

— Providing support for callbacks in JavaScript objects
* Now standard part of Android OS since version 1.0

= Demonstration
— “Field Agent Management” application
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MobiVine Toolkit for for S60 Platform

—. Java - S60App/src/com/ibm/mobivine/MIDletTest.java - Eclipse Platform

File Edit Source Refactor MNavigate Search Project Run Mobivine Window Help

- HE %0 Q-  EBHECG- @O S - R[de @
I R S

f# Package &2 fe Hierarchﬂ = O || [1] MIDletTest.java &

Ble === T -
= 32 S60App _ @ Insert Template: oximityAlert &
o sre /** the exit button command */ the values for the variables and properties n tables below. The text that vl be nserted is previewed in the Source Pane below.
=/ com.ibm.mabivine @ private final static Command EXIT COMMAND = 1 . .
< 1] MIDketTest java Command. EXIT, DEFAULT COMMAND_PRIORT <«— Variables Properties: <— Properties
=3 MIDletTest 2
-@ LocationUpdater ||~ /xx 20 ForzontalAccuracy NO_REQUIREMENT
3 DEFAULT_COMM * Creates the new text box, then set it to .
% BAT COMMAND &l * screen | longtude 30 vertcalAcouracy
- < I
¥ HELLO_STRING alttude 5
_ preferredResponseTime
& provider B Prc;ur—r @ Javadoc f@) Ded.aralﬁn ﬂ"Eu Snippets i3 )
@ commandAction(i MSProxy radus 400 powerConsumption
- @. destroyApp{boole K
& pauseApp() [ sendTextMessage timer 500 costAllowed
o providerstatecfla|| & LocationProxy \ - -
- @ startApp() [ getLocation SnippetS _ cafept
e res | [5) addProximityAlert )
2 ;izli\;g:law [:560 3rd Edifian [5) deleteProximityListener, DraWer VleW
- (¥ S60App.jad [E2 HTTPPrOXy
[E) httpGet
[ hitpPost
<«— Source
—icTationProxy.setProperty ("powerConsumption®™, "POWER_USAGE_LOW") ~
__locationFroxy.sectFroperty ("costAllowed”, “true®);
mlocat.\onl’:oxy.:etl’:ape::','l'n.‘.c:.:'.'d.eﬂe:r.'axed', mfalse”);
(<] I 2] // invoke proxy
__locationProxy.addProximityhlert (latitude, longitude, altitude, radius, timer, _ pr
i 0° Writable Smart Insert | 60:9

) catch (javax.microedition.location.lecationException) {

//TODO Handle Exception !
} catch (java.lang.SecurityException) { |
< >

|Insertmn|| Cancel I
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Application

14

Implemented in Java for S60
Ported on Android in Java

And Implemented in
JavaScript for Android
WebView

Integration of device services
— GPS location, Proximity
Alert, SMS and Http — could
be completed in an hour
using MobiVine toolkit

Porting was less than 15
minutes for device functions

Proximi

Proximity
Alert

* Agent Tracking
* Request Assignment
* Activity Log

Server-side
Application

Proximity

Proximity
Alert
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Discussion

» The notion of M-Proxy makes mobile application code
— Easily portable across multiple mobile platforms
— Less complex to develop and debug
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— Easier to maintain and migrate to new version of the platform

— Minimally affected from performance perspective, as proxy overhead is minimal

Time (in ms)

addProximityAlert |getLocation sendSMS addProximityAlert |getLocation sendSMS addProximityAlert |getLocation sendSMS
Android Android Android Android Android Android Nokia S60 Nokia S60 Nokia S60
WebView WebView WebView
O Without Proxy 53.6 155 52.7 78.4 120 91.6 141 140.8 15.6
B With Proxy 55.4 17.3 55.8 80.5 121.7 91.8 146.8 148.5 16.1

APIs on different mobile platforms —p
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= We Presented MobiVine, a middleware layer to handle fragmentation of mobile device
platform interfaces for development of Mobile applications.

» The core architecture component called ‘M-Proxy’ helps abstract heterogeneities in
interfaces across different platforms while binding to the underlying middleware stack.

= The other component called ‘MPlugins’ helps integrate MobiVine with existing development
tools and deployment infrastructure

= With the help of a prototype implementation for three platforms - Android, S60 and Android

WebView, we evaluated the effectiveness of our approach based on various software
engineering principles and performance metrics.

= Future Work
— Add proxies for more functions
» specially related to data like Calendar, and Address Book
— Ul Concern
— Offering mashup tools

« that allow integration of Telecom Network functions and Device functions leveraging M-Proxy
model and M-Plugin approach
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The Problem: Beyond the classic PC, reality is complex...

M applications ...

Application Application Application Application Application Application

N devices
How do you solve an expanding "M x N" matrix?
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M-Proxy Schema Representation

ProxyRepresentation.xsd

JavaBinding.xsd JavasScriptBinding.xsd

PlatformBindingForJava.xsd PlatformBindingForJavaScript.xsd
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Code Fragment (without using proxy)

public class WorkForceManagement extends Activity {
class ProximitylntentReceiver extends IntentReceiver {
double latitude;
double longitude;

public ProximitylntentReceiver(double latitude, double longitude) {
this.latitude = latitude;
this.longitude = longitude;

}

public void onReceivelntent(Context ctxt, Intent i) {
String action = i.getAction();
if (action.equals(PROXIMITY_ALERT)) {
boolean entering = i.getBooleanExtra("entering", false);
LocationManager Im = (LocationManager)
ctxt.getSystemService(Context. LOCATION_SERVICE);

/* business logic for handling proximity events */ ‘

}
static final String PROXIMITY_ALERT =
"com.ibm.proxies.android.intent.action.PROXIMITY_ALERT",

public void onCreate( .... ) {
l// registering for proximity events

Context context = this;
try {
ProximitylntentReceiver proximityReceiver =
new ProximitylntentReceiver(latitude, longitude);
context.registerReceiver(proximityReceiver,
new IntentFilter(PROXIMITY_ALERT));
iLocationManager Im = (LocafionManager) 7~ i
context.getSystemService(Context.LOCATION_SERVICE);

Im.addProximityAlert(latitude, longitude, radius, timer, i);
} catch (Exception e)
l// Handle Android specific exception l

}
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public class WorkForceManagement extends MIDlet implements
ProximityListener, LocationListener {
float radius;
Coordinates coordinates = null;
boolean entering = false;
long startTime, timeOut;
LocationProvider Ip;

public void proximityEvent(Coordinates coordinates, Location lo) {
long currentTime = System.currentTimeMillis() / 1000;
if ((currentTime - startTime) > timeOut) { [ltime out
Ip.setLocationListener(null, -1, -1, -1);
LocationProvider.removeProximityListener(this);
return;
}
entering = true;
l /Ibusiness logic for entry event ]

}

public void locationUpdated(LocationProvider Ip, Location lo) {
long currentTime = System.currentTimeMillis() / 1000;
if ((currentTime - startTime) > timeOut) { //time out
Ip.setLocationListener(null, -1, -1, -1);
LocationProvider.removeProximityListener(this);
return;

}

if (entering == false)

return;
float distance = getDistance(coordinates, 10);
if (distance > radius) {

entering = false;

ocationProvider.addPro enel(this, coordinates, radius);
} catch (Exception e) {

}

}
public void startApp() {

this.radius = radius;

this.coordinates = new Coordinates (latitude, longitude, (float)altitude);
this.timeOut = timeOut;

this.startTime = System.currentTimeMillis() / 1000;

Ip = LocationProvider.getinstance(criteria);

Ip.setLocationListener(this, -1, -1, -1);

LocationProvider.addProximityListener(this, coordinates, radius);
} catch (Exception e) {

/I Handle S60 specific exceptions
}
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Code Fragment (using proxy)

public class WorkForceManagement extends Activity
implements ProximityListener {

public void onCreate( ... ) {

|/l registering for proximity events |

try {
LocationProxylmpl loc = new LocationProxylmpl();
loc.setProperty(“"context", this);
loc.setProperty("provider", "gps");
loc.addProximityAlert(latitude, longitude, altitude, radius,

timer, this);

} catch (Exception e) {

|// Handle Android specific exceptions |

}
}

public void proximityEvent(double refLatitude, double refLongitude,
double refAltitude, Location currentLocation, boolean entering) {
|I* business logic for handling proximity events */
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public class WorkForceManagement extends MIDlet
implements ProximityListener{

public void startApp(...)}{

|//registering for proximity events |

try {
LocationProxylmpl loc = new LocationProxylmpl();
loc.setProperty(..);
loc.addProximityAlert(latitude, longitude, altitude, radius,

timer, this);
} catch (Exception €) {
|// Handle S60 specific exception

}
-

public void proximityEvent(double refLatitude, double refLongitude,
double refAltitude, Location currentLocation, boolean entering) {
| /*business logic for handling proximity events*/
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Code Fragment (using proxy)

<script type="text/javascript" >
function JSInit(...) {
try {
| /I registering for proximity events |
var loc = new LocationProxylmpl();
loc.setProperty("provider"”, "gps");
loc.addProximityAlert(latitude, longitude, altitude, radius, timer, proximityEvent);
} catch (ex) {
|// Handle Android specific exceptions |

}

}

function proximityEvent(refLatitude, refLongitude, refAltitude, currentLocation, entering) {
/* business logic for handling proximity events */

}

</script>
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