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Testing on Small Devices
Why It Is Different

- Device constraints
. Small screen
- Limited memory
- Few threads
- Intermittent connectivity
- No/restricted file system

- Test automation
- Hard to run multiple tests over slow connections
- MIDlet instantiation: can’t call new MIDlet ()

- On-device debugging

- No standardized debugging interface
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Mobile Application Testing /-

Scalability Issues

Application porting difficulties: fragmentation

Growing number of mobile devices with different
characteristics

Many technologies (Java Specification Requests
(JSRs))

Multiple platforms (CLDC, CDC) and versions
Optional features, OEM-specific classes
Implementation bugs

Large testing matrix: Devices x Applications

Managing the testing process
Unit tests good for standalone applications
More powerful solution reqwred for the enterprise
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@ Sun

Testing Best Practices

. Start early ‘

» Write unit tests .

- Avoid duplication: one test is better than 20

- Design for testing
- Make your process repeatable
- Automate!

- Measure quality
- Track your progress
. Set up reporting
- Use bug tracking tools
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00Se the Ri1g
Environment

Device vs. the emulator

- Device testing
- Slow connection
- Limited automation
- Operator-controlled network environment

- Emulator
. Faster testing, saves time

- May not reflect real device behavior
- Address book, phone calls
. Bluetooth, Location APls
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Testing Tools

- NetBeans™ Mobility Pack for CLDC

- IDE for development and debugging
. JMUnit, J2MEUnit test framework

- Sun Java Wireless Toolkit
- Debugger
- Profiler
- Network monitor
- Memory monitor

- java.net Mobile&Embedded community tools
. JT Harness
. ME Framework
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@ Sun

Sun Java Wireless Toolkit Tools
Debugging tools

Methods Profiler- +5550000 - DefaultColorPhone - Sun Java{TM) Wireless Toolkit

File  Wiew

=101

J Save | Open |

MNetwork Monitor - +5550000 - DefaultColorPhone - Sun Java(TM} Wireless Toolkit

=10l x]

[ 1(0.49%) com.sun.midp. midlet Selector run...

(71 (98.61%) com.sun. midp.lcdui Def aultEventHandler§Queuedt
{3.67%:) com.sun.midp. lcdui. DefaultEventHandler .repain
-1 (70.28% example, payment, jbricks, Screen, paint

=] (0,03%) com.sun. midp. ledui. DefaultEventHandler $Quew
(0.0%) javax. microedition ledui. Display  registerMew
[ 10.02%) example. payment, jbricks, Screen paint
(0,0%) com, sun.midp. ledui, Def aulkE ventHandler$ Queuss
<[] (0.17%:) com.sun. midp. ledui. Def aulEventHandisr$Ques
(71 (0.19% cam.sun.midp. main.Main. main. ..

4 | i
Find... |

example. payment. jbricks, Screen. paint

14193) 34475368

example, payment, joricks, Screen, paintMenu

12513|505717697

jza:. microedition, lcdui, Graphics, drawstri,

187673(12836074,

example. payment. jbricks. Ball. paint

1462| 1111391¢

jzwas. microedition. ledui. Graphics. draware. ..

2924|59265857.

com. sun. midp.lcdui DefaulkEventHandler r...

1413310623131,

example. payment, jbricks., Brick.paink

1669 16294504

javax. microedition. lcdui. Graphics. drawline. ..

145764688351 5¢

example. payment. jbricks. Menu.getItems

473740(229485407

example, payment, joricks, Engine. run 0| 48335840
example, payment, jbricks, Screen, paint Title 212| 1687312
com. sun. midp. midlet. Seleckaor.Fun. .. 1] 25570
example. payment. jbricks. Main. <init > 0| 22375008
iava,lana,Math, min, .. 33111638259

mory Monitor Extensio

Eile LUtiities  Yiew

+5550000 - DefaultColorPhone - Sun Java({T™M) Wireless Toolkit

HTTR{1.1 200 OK
POST fserverscript/serverscript HTTR/1.1

POST fserverscriptiserverscript HTTR{1.1
HTTR{1.1 200 OK

| [~ Filter ¥ Filter Settings | | Sork By: ITime

ICall Graph BLL calls under <raot File  Edit
|1 (100.0%) <rook= Marne Count Cycles
# (0.0%) com,sun.j2me. payment PaymentMadule$ Transaction | <rook> 0 HTTR { HTTPS I SMS CBSI MMSI OBEXI SPPILZCAPI APDUI JCRMI' SIPI SDCkEtI SSLI Datagraml Comml
[ (0.63%] example payment. jbricks. Engine.run cam.sun. midp Jcdui DeFaukEventHanderk. . 070719316, POST fserverscriptfserverscript HTTR(1,1 IRL: bkt feds.cmsg. sun.com: B0/ serverscript/serverscript

Bkatus Line: POST fserverscriptfserverscripk HTTR{L.1
Mirme: 2006.10.26 14:06:31 1"MOD5 IST + 0359 ms

keys values
conkent-type bect ol
cookis JSESSIONID=FC0ARABSDCCZDEDL 2362, .,
content-language en-US
host: cds.cmsg. sun.com:S0
conkent-length 394
soapaction
user-agent Profile/MIDP-1.0 Configuration/CLDC-1.0

I [ 3]

J open | Save || ﬁ[ Run GC |

Graph  Chjects |

I’Eil*‘lemor\‘l' Monitor Extension--+5550000 - DefaultColorPhone - Sun Java(TM) Wireless Tol

File LUtilities Yiew

) [m] 3

J QEen | Save || ﬁ[ Run GC |

java.lang.String[ ]

3128 40

java.lang. Thread

Name Live Total |Total Size | Averag... ame: char| ]
WP Internal 206)  1w4z| 151 73|« | [* (0.0%] ¥M Internal g 5100 | Obcts |
java.lang, OutOfMMemaryErrar 1 1 20 20 13 rurnicUstams

[ 1{97.94%) java.lang. Class.runCus|
|1 (1.28%) com.sun.midp. lcdui.Def aultEx
|1 (0.64%%) com.sun.midp. midlet. Selectar
|1 (0.09%:) com.sun.jZme. payment.Payn
|1 {0.02%) example. payment. bricks Eng

Firn

java.io.PrintStream 1 1 o] 28
com.sun.midp.io. SystemnOutp... 1 1 12 12

java.io. OutputStreamiriter 1 1 8 28
java.lang.string Q05 2086 21720 24
java.lang.stringBuffer 307 505 7368 24 1]
com,sun.clde,ilBn.ucle,Defau.,.., 1 1 12 12
java.lang.ClasshotFoundExc. .. i} 2 i} i} ﬂ

Objects: 14728

Used: 395232 bytes

Free: 1701920 bytes Obiects: 3206

Current: 246328 bytes
Maximum: 1976592 bytes

Used: 246323 bytes Free: 1850824 bytes

Total: 2097152 bytes
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JMUnit, I2MEUnit

Unit testing framework
Open source unit testing frameworks

Based on JUnit tool for Java Platform,
Standard Edition (Java SE platform)

Support CLDC 1.0/1.1, MIDP 1.0/2.0

Not compatible with each other
- Plans to merge the future versions into one

Quick to learn, easy to use
Limited automation and test management
Can’t handle large test suites
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JT Harness and ME Framework

Open source testing harness
- cgME™ project (http://cgme.dev.java.net)

. JT Harness

. Based on Sun JavaTest™ Harness, one of the first Java
applications in the world

- In use for conformance testing since 1995: all Java platform
implementations certified used this harness

- Suited for most types of tests (unit testing and more)

- Supports Java SE platform and Java Platform, Enterprise
Edition (Java EE platform)

- ME Framework
- Java ME platform plug-in for JT Harness
. Based on Sun’s Java ME TCK framework
- Supports all versions of CLDC, MIDP, CDC/FP, PBP/PP
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Unit Test Example (JMUnit)

public void testadd() throws AssertionFailedException {
System.out.println("add") ;

math.Arithmetic instance = Arithmetic.getInstance();
for (int a=0;a<=10;a++)
for (int b=0;b<=10;b++) {

int expectedResult = a+b;

int result = instance.add(a,b);

assertEquals (expectedResult, result);

@Sun

2007 JavaOneSM Conference | Session TS-5906 | 14 java.sun.com/javaone



JavaOne

Unit Test Example (JT Harness)

public Status testadd() {

log.println("add") ;
math.Arithmetic instance = Arithmetic.getInstance();
for (int a=0;a<=10;a++)
for (int b=0;b<=10;b++) {

int expectedResult = a+b;

int result = instance.add(a,b);

if (expectedResult !'= result)

return Status.failed("Invalid result") ;

}

return Status.passed("OK") ;

& Sun
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Industry Initiatives y
Improving quality, reducing fragmentation =
Sun Java Device Test Suite java

Defragmentation test suite

Quality guidelines specifications from
vendors and standards bodies; Example:
3GAmericas

Platform test suite is developed in open source
(http:/Icqme.dev.java.net)
Java Verified™ Program

Application testing and digital signing program for
Java ME platform applications

Trusted third-party signature
Promotion through vendor/operator catalogs
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Running Large Number of Tests
Typical difficulties

- Deploying tests

. Device constraints

- Scalability U
- Reliability
. Test interference ¢

- Managing tests and results
. Configuration
- Logging and debugging
- Reporting

- Shortening the test cycle
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Organizing Tests

. Test cases

. Tests

. Test suites
- Test harness
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Solutions for Device Testing

- Harness-agent architecture
- Automation: autotest (limited support)

- Application provisioning support
- Application server

. Packaging: Java Archive (JAR) file,
Java Application Descriptor (JAD) file, manifest

- Application signing

. Security
Optimization

- Test bundling

- Agent pre-installation

. Parallel testing
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Test Automation

Harness-agent approach

Harness on a PC Device

Request test
application

k

Application (agent+
tests)

Request next test

Application

Server
Test name

Lk &=

Send test result
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Managing Tests

JT Harness Test Manager GUI

- Designed for the end user

Eile Eunﬁgure Eun Tests Rep_urt \_ﬁew \ﬂinduws

tester)

ViewFilter: [Certification Filter | [©cil Fiiicr. EE EE' E
BT

X3 Test Suite Root
@ [ api
=7 interactive
=9 java_io
= java_lang
8 java_security
=] java_util
0 javax_crypto
[=7] javax_microedition
[ jawas_wireless
3 oTA
@ [27 javax_microedition
@ Do
@ [file
@ [T FileConnection
[ indexGTA htrni#inheritData
indexQTA htrmi#FnheritDatat
indexQTA htmiFinheritDataz
indexQTA htmiFnheritDatas
& [ PushReaistry
& [ rnidlet
@ 27 rms
& [ midp_srp
@ [El security
@ [27 DefinedFermissions
B Display P Entry Update. hirmE# Al
DisplayPIM Entry Update hirm#LUNTRLUSTED

CPIPPPYPEPY

Summary

Selected Folder: Entire "MSA TCK 1.0" test suite.
Selected View Filter:  Certification Filter
Cerification Filter

'] Passed 18
i Failed
W Error
_] Hot Run
Sub-Total
Il Filtered Out

#|There are sorme failed tests in this folder.

‘ | Elapsed Time

w |00:00:00

[ MSA TCK 1.0[2]

@Sun
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Configuration

JT Harness Configuration Editor
- Simple configuration wizard for the users
- Flexible API for developers

f%) Configuration Editor: aa. jti

File Bookmarks Search Wiew

" S ChamnelDebugging |k
- Trusted MIDlet Suites Sup... Channel Debugging :

- Security Mode? »
- Lintrusted Palicy Which components would you like
Communications =|| debuggingierbose output?

- JawvaTest Host Hlame
- TestServer Port —
- Communication Sener Port
- Channel Options

- Custom ContentHandler

Choose:
Channel Dehugging

to have print

General configuration [|server [ | Javatest
Tested Component ] client [ ] Agent

SATSA OPs

Test Types to Run
SATSA Implementation
SE Implementation
Device Propeties

4

Configuration completel £ Back || Hext 3

|| Last &] | | Done |

Help

Checkthe boxes of components forwhich youwant to display trace
ol and status messages.

Server (Execution)

Javatest (TestProvider)

Client

Agent

Qutput appears on the JavaTest host's
Java consale

Cutput appears on the JavaTest host's
Java console

Qutput appears an the test device's
Java console, ifit has one

Qutput appears on the test device's
Java console, ifithas one

@ Sun
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@Sun

JawvaTe

Eile Eonﬁgure R_unTes‘ts Rep_urt \_ﬁew \ﬂﬁnduws

Reporting

Report Browser

Standard Values

Tests (Entire Test Suite)

Prior Status

Aoy Status - Pass, Fail, Error, Mot Run)

libdmsa-tek 0.t

2 exclude total exclusions
Excluded Tests |jjavaime-tclkiworkspacesfmsa-clde-teldsrc/sharedlibfinternal-ga. jt

View Filter: | Certification Filter

~| [EditFiter... ‘

CONCUrrency 10

3 Test Suite Root
¢ [ ani

M iava_io

= Java_util

PPPPYPPRPY

B OTA

@ [T javax_microedition
¢ o
® [file

=7 interactive

[Mjava_lang
T java_security

T javax_crypto
[ javax_microedition
[ javax_wireless

@ [T FileConnection

[F] indexOTA htrmi#nheritData
indexQTA htmi#inheritDatal
indexQTA htrmi#inheritData2
indexQTA htrmiF¥inheritData3
@ 2% FushRegistry
& [ rhidlet
@& s
@ 7 midp_srp
@ [E security

@ [T DefinedPermissions
B DisplayPIM Entry Update htrnl##h Al

DisplayFIM Entry Update himi@UMNTRUSTED

| MSA TCK 1.0 [2]

Timeout factor | 2

Keayworids

(Mo keyvwords specified)

How to run the tests

Configuration Log || MSA10 {Incormpletel)

Emvironment MSA10

Where to put the results:

Work directory || fhomesgoriworkimsatckb 4 6-rib1 8-workdirsfck-007

Report directory | firmpfreport

Results

Tests that passed

Tests that failed

Total
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Advanced Testing

ME Framework Extensible Test Libraries
- Support for testing needs beyond basic unit tests

- Distributed tests
- Verify networking, communication functionality

. Interactive tests

- When automated testing is not enough (user interface)
- Use the “big screen” for instructions when possible

. Security tests
- Validate security-constrained operations

- OTA tests
- Over-the-air provisioning of applications
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Distributed Test

- Two (or more) tests run on different hosts
. Two Java ME platform devices

. Java ME platform device and Java SE platform
harness machine

- Messaging API for synchronization

Harness on a PC Device
Check/send

message
Messaging Device-side test
Service Get message

Server-side test
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@ Sun

Interactive Test

. DpenGL ES Translate Tesk
Test Instructions

Test1 |

_{ol x|

This test werifies the translation matriw operations in OpenGL ES implementation.

Click on each Fast hutton and waie suve that the tested
implementation displays the image similar to the corvesponding
shapshot tafen frow the reference inplermentation.

IMNote: The test werifies the GL10.glTranslatef float =, float ¥, float =) method.

Test2 kkS

The cube iz in the center of
the screen. Translation matrix
is {0, 0,-60%edge).

=]

[]

The cube is on the top ofthe ;I
screen, partially cropped by

the top clipping plane.
Translation matrixis {0, 2

Fedge, -60%edge). et

The cuhe is on the right side, ;I
partially cropped by the right
clipping plane. Translation

matrix is (2*edge, 0, -60

*edge). LI

The cuhe is moved deep inta
the screen. Translation matrix
is {0, 0, -260*%edge).

Timer

Time remaining: 12:58

Does it appear like on the snapshots?

=

[]

| +5550000 - DefaultColo
IDiet Help
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Building a Java ME Test Suite
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Summary

- Mobile application testing is a complex endeavor
- Small devices require large test suites
- Powerful tools help with the task
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@ Sun

For More Information

« http://www.netbeans.org/products/mobility/
 https://jtharness.dev.java.net/

« https://cgme.dev.java.net/framework.html
« http://javaverified.com

1
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