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sl 2008 Excellence Awards

Agenda (Apr 25, 2009)

= An MMI Based Test Automation Solution for Mobile and
Wireless

= Connectivity Solutions b/w PC and Mobile Device

» OCR (Optical Character Recognition) Technology and
Automatic Verification

= TestCase Design & Debug IDE: Scripts -> Full GUI
» TestCase Reuse/Porting: Adaptive Technology

» TestCase Management and Sharing

= A Proven Quality Assurance Methodology

" Q&A

» TestQuest CountDown Demo

TestQuest
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2008 Excellence Awards

MMI Based Test Automation Soluti

= The host software functions like a Virtual User
- Stimulations: Keys, Touchscreen
- Monitor: Screen objects/images

Stimulate Monitor

Benefits:
* OS Independent
» Platform Independent
* Multi-Target
* Non-Intrusive

TestQuest
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2008 Excellence Awards

MMI Based Test Automation Soluti

= Test Configuration Example

Host SW acts
like a virtual
user*

Monitor*

Host SW can connect fto
multiple DUTs via hardware —
or software-based interfaces

TestQuest

4/27/2009 — Web/App 5 Down"




f:: Windows®
el 2008 Excellence Awards

MMI Based Test Automation Solution -

= MMI based Test Automation is mostly for Black Box testing
» To substitute Manual Testing where requires repeat operations

= Used for Functional Testing, Regression Testing, Performance
Testing and Stress Testing

= Cooperate with HW Equipments or User Defined SW
Components for Integration Test

= Universal Test Automation Solution to Any Device with
Keypad/Touchscreen Input and a Display - Phones, PNDs,
Medical Devices, etc

For Product Quality Improvement!!!

TestQuest
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Connectivity Solution

= Connect and then Test

= Connectivity b/w Host PC and DUT enables the bidirectional
control — Stimulation and Monitoring

= Two Approaches — Software Approach, Hardware Approach

TestQuest
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Connectivity Solution — SW Appro

= Small ‘Agent’ Application installed on DUT, Running
Background

= Interface with Host PC via Native Interface
= VVery Small Footprint on DUT (non-intrusive)

= The Agent Brokers Commands from Host PC — Keys, Touchpad,
Screen, etc. (Host PC -> Client / Agent on DUT -> Server)

= Support for all Open Mobile OSs: Off-the-shelf Agent for Win
Mobile, WinCE, Win Desktop, Symbian S60, Symbian UIQ,
Palm, Brew, BlackBerry, Linux, Android...

= Support for all Closed or Proprietary Feature Phone OSs: MTC
. g i Connectivity) to Integrate with User Codes

TestQuest
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MTC Architecture

= MTC Requires Custom Implementation of
- MTC Component: COM (.DLL) on the Host PC
- MTC Agent: Software Agent on DUT

Test Host PC
TestQuest Handset interface (receives requests
CountDown from TQ host and issues command
TQ to handset)
MTC Interface
Interprets requests and commands

and implements communication
protocol

‘ * Physical Connection
< (USB, RS-232, Bluetooth, etc.)
* Transport Protocol
(TCP/IP, Raw Serial, RFCOMM, etc.)

Interprets and processes requests
from TQ host and implements
Handset / Device communication protocol TestQuest

4 9 Down"
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Connectivity Solution - HW Appro

» Physical Hardwire Connections to Human Interfaces (Screen,
Buttons, etc)

= Zero Software Installed on DUT
= Support for Any Device/OS

= Advanced Functionality: Supports Power On/Power Off, Battery
Level, Battery Pull Simulation, Flip, Discrete Components
Monitoring (LEDs, Vibrator, Audio, Video, etc)

USB

TestQuest
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SW Approach V.S. HW Approach

Typical Testing Scenarios:

Py Windows®
| R 2008 Excellence Awards
artner

Telephony

SMS/MMS

Contacts

Email

Browser

Alarm Clock

Camera Functionality
Audio/Video Player Functionality
Bluetooth/Wifi Intf

10. Mobile Widget

© 0 N O Ok D~

11. Power On/Power Off

12. Battery Level

13. Battery Pull Simulation
14. Flip Operation Simulation

15. Discrete Components (LED,
Vibrator, etc)

16. General I/O to test Registers
17. Audio/Video Quality

4/27/2009
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OCR for Automatic Verification

» OCR (Optical Character Recognition) Technology to Mimic
Human Eyes to Automatically Verify the Screen Results

= Two Approaches to Verify the Screen Results on Host PC:
- To compare lcons: compare pixel by pixel

- To compare Texts: apply OCR over image to get Text result
and then compare

Method:

L& s Bl

B RRED. . |
#4 [ abc [ def] ghi] im [nop ars [ tw [z
ZHER = |
13210055069 ]
=
&?A 136913402358
D —
S 86530296
ZiEh g =
13901079000
Found text |Ef\)\ | ZiEhE A
13501297091 o
Expected text |K§§J\ |[ Set ] e
o 133915815831 =
Filtering 5TE 1=
Mormal colors Selection  [] 13é22929992 =
() Background Rt
Tolerance: ; Tolerance: ; l:l

|CO|npo|19||tValidatiull 9 & | TestQuest
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Compare Smart — Intelligent Contr

= Ul Components: Icon, Label, TextField, Button, Menu, tec
= [ntelligent Controls to Recognize the Ul Compoments
= Control Recognition Rules:

- Color Tolerance

- Color Filtering

- Color Masking

- Positioning

- Advanced Rules
= Control Properties:

- Constrain Location/Area

- Parent

- Anchor

TestQuest
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Intelligent Controls: Icon and Labe

A TS
#& [ abc] def] ohi kim[nop] ars | tw [z

ZilER =
13810055069
hethod:

B

Fr 8=
13691349233
zHHp
86880205
b2
13901079000
SRE A
13501297091
b i

133915381881

=)

=)

=R

Fourd test |EK;’L |
Expected text |ﬁ§-"k H Set ]

Filtering

Hormal colors Selection  []

© Tent B ackground
) Background

Tolerance: Tolerance: I:I

[ tdask Mode Tolerance

=) Pencil mode
) Fill mode Calor tolerance, % (100 5 TestQuest

4/27/2009 ") Rectangle mode D Ownm




Label: Advanced Text Recognition

Method:

Found text |ﬁ§)\

Expected text |§f§}\

|[ Set ]

Filtering

Mamal colors

O ]
) Background

i =
Tolerance: 20 %

4/27/2009

Selection ]

Background

Talerance:

]
EE

Advanced text recognition settings

b atching

Euxpected text |

Synonymz and regular exprezsions

EEFEA

&dd

Heuristics

2008

Agareszzive text search
[] Complex characters

Character
ype

Irage proceszing

M agnification 2

4

Interpalation kMode Quick, b

Training contral

Training level

Dlictionary control
Use dictionary ] Exclusively

Lanquage

Chinesze Simplified ar

Excellence Awards

=i
| ahj] ki [nop ars | tw | »

;,

15

FPazcal
Simple chemical formulas

implified and Enalish
Chineze Traditional and English
Japaneze and English
K.orean and Englizh
Monwegian
Dligitz

[

<

TestQuest
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Intelligent Controls: Positioning

2008 Excellence Awards

Control Positiong Methods: BoardSearch, FixedArea, FourConers,
Horizontal Repetitive Pattern, Vertical Repetitive Pattern

Q)

[= [#] TextField

= [+] Enabled Mat Facuzed
| |lcon

[] Caption
[] TestField Read Settings

BorderSearch

BorderSearch
“'|Fizedbrea
FourCorners
Harizontal Repetitive Pattern
“ertical Repetitive Pattern

HE SIM FERA
BEHEE...

THRERERA. .
EHERA
FRE R A

HEl...

EEHAR ’
it ’
2 wCard g iE

FERME (EfEshERE)

TIMESITIC.

‘BDIdE[ width : |
[] Mask Mode

Tolerance

Color tolerance, %

10

Fy
w

1352430012

FEERA
i SIM FREFRA
BAEE...

FEEERERA .

Edhweard, Xiad
1352164385

This state is not
recognized.

JennydRm
1391031320

LiLl Enze_Emi
0755255009

Michelle MNxA
1363656102

Mick_Ericesor]

Fhiz

1582122953

Bl .

EER ¢
it »
Iy At e

mEEE (EEIEIE)
FAGESEPRIL.

| |Cumpunem Validation |

4/27/2009
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Intelligent Controls: Properties
Control Constrain Location/Area,

Parent,
R e AN Properties
s @ S8 },’%J = ) Recogrized Componerts %'il =
l Serolltrea B et
SIM lzan
A E Location
C"M"m Corstrain Locationddrea |
il UhrECDghlEEd Components | Anchor A= |
. B [ Parert ScrollArea |
A E|| o< [X E Name
|1§ﬁ&}kﬁ-@ﬁqﬁgj | . :ame — SIM_lcon
#4,| abc| def| ahi| ki [nop| ars | tw [ vz D:;;ng?i::;n User
Zp L5 o Fun Time Pogition Falze
ZD%EEBS?ED?D Fun Time Caption Falze
= .
13910055060 Run Time lcon True
13691349238 '
ZEHD Identifier Expression Editor ¥
25850295 - E — v |
Zhiss : QR MOT
13901079000 = AND
ZEE A Contacts
13501297091 =
TR —
13391551851 _ i
i R TestQuest
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Partner

TestCase Design & Debug IDE

=l Recorder - PocketPCTarget.tpj - PeopleSoftDemo.csl - [PeopleSoftDemo.csl] [_ “l:l]ﬁ # PocketPCTarget i L
-
= Script based IDE
Cri ase

o, File Edit Search Interpreter Wisw Tools Sstup  Window Help I

I & | [ irser Funciion | Evecute Functon | | B | 1] || i - |

|| restverte - | || Custor Testverbs <

aghe ek

1 // Script: test.c [More] ’ ~
2 // Creator: TestQ CHECKBOX_MUST_BE
3 CLICK_EITHER _IMAGE
4 /7 Creation Date: CLICK_IMAGE

5 // Function Templ CLICK_TEXT
&
=
=

53 €3
Jul 19,04 sElTwTEs 6] <)
No appointments.

COMBOBOY,_SELECTION_MUST_BE
#include <basicte DOUBLE _CLICK _IMAGE
DOUBLE_CLICK_TEXT

S DECLARE_TEST CASE| DRAG_AND_DROP_IMAGE ", "Test Script”, "Tests™) 2
10 - - DRAG_AND_DROP_PIXELS
11 int waini) DRAG_AND_DROP_TERT
. 1z EMTER_MWUMBER
= Full GUI Environment e e
14 i EMTER_TEXT_IN_FIELD
15 /4 ADD An| HANDLE_DIALOG
® 15 NAVIGATE HIGHLIGHT _MERLI_ITEM
17 CLICE TEx  HIGHLIGHT_TEXT_FIELD [w]
<] m | HOTKEY_TO B
|¥ NGP - [TestCase [My First TestCase]] e IMAGE_MUST BE New Tools E|‘
{4 Ele Edt View Server TestCase Editor Debug Window Help D331 | s FuncTg  IMAGE_MUST_EE_EXT CorfigurationForktPCTarget afg %
s B @ U T 3 - IMAGE_MUST_NOT_BE i e i )
Repesitory Explorer x| |: @ S TE TR YT Execution Log - C:\ My Tests\ T¥T MOYE_MOUSE_OFF_SCREEN prget'PeoplesSoftDemolog B L lode: election: (whols image 4
Hoi: = oo - - = PASSED == WAIT_FOR_TEXT[De MOWE_POINTER [:] @ PocketPC Target -
[= 3 Fopostoy >) - Eﬁggg - EEGEgE-i'E'\Sg[—(TDE?\U MOVE_POINTER_RELATIVE : L Tare
=2 TestSats <o PASSED ** PRESS KEYS(<SELE  MOYE_POINTER_TO_IMAGE
g = PASSED = PRESS_BUTTOM[Y'es MOYE_POINTER_TO_TEXT

=2 My First TestCase

=2 My Second TestCase = PASSED ** CLICK_MAGE(Close Y navicaTE_To

=2 Helo world E smber T Gareee |
v (F Erression .- START OF CLEAMUR SECTION - | PAUSE
25 Test Verbs I, Extenal Code: :
@ Navigation Maps > GoTo Platiorm Script completed (1]
8 C‘ﬂl"ﬂ""lf - GoTo Screen ]
iitual Devioes %
@ Devices o Script completed (1)
9 Peg End: True 'l
d Siemens SXEE ‘
@ Global Variables Saturday, April 30, 2005 e
(4] Data Sources Owner: David Haggerty D ety
[ Resource Tables (952) 956-5304
<l Extemal Assemblies ATAT Wireless
& Deployment Modules Monday: TQ Pro {T¥T) Project
Status Meeting .
1:30PM-2:30PM {_Conf Gull Lake) DEGurenTme )
Ho Unread messages Local variables x
1 Active task El sCurrent Time (Null) -]
« oot ] SLoop Counter 0
Bl Clock Field
3l False
False
18
< True
K=179.¥=4)
32
2 == E] Close Button
=] twidth=1
<
False
False
17
3| True
£X=219,Y-4}
17
B Task Label
3l False -
False
10
True
Bl (width=37
| m 12
B 5 Beera|
£ TestCase [My First TestCase] TeStQU eSt
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TestCase in C-Like Scripts
A Test Script to Send SMS/EMS

fiZ22Z

A4 Test Case MWame: 02.02.04.01

A4 Test Case Description: Forward EMS message to MDNM CAautomatian)
A4 automated Test Case File: SMS_EMS_02_02_04_01.cs]

A4 Creator: Auto-gensrated

A4 Creation Date: 0923705

#include <bhasictest.hs

S /DECLARE_TEST_CASE(

A7, Gives a name that can be used for debugging.  Usually the product name.
Astarcl.cs1",  The name of the file that contains the automated test case.
AAtarcl”,  The abstracted name of the automated test case.

A0 A description of the automated test case.
DECLARE_TEST_CASE("", "SMS_EMsS_02_02_04_01.cs1", "02.02.04.01", "'
int maingd

TEST_CASE_START()

t AédPreconditions - START

J,-",,-" SETUR, Meed to have and sMs and four EMS messages in SEN older on A as 01 ows :
g
I'.;f{

ALPHA = one with a graphic ohject
i BETA = one with a sound object
A4 GAMMA = one with both a graphic and a sound ohject
AL ZETA = one with 2 segments of text (done just prior to test case)

A4 EMS WITH GRAPHIC AND SOUND

SWITCH_TARGET_BYMAMEL "Mobiles"];

MAVIGATE_TOC "Mew THT Msg');

EMTER_MUMBERY "MOBILE_E_MDM";

PRESS_SOFTKEY("OK"];

ATTACH_GRAPHIC_FROM_TEXT_COMPOSERL"TESTGRAPHICL"]);

EMTER_TEXTL" "7; A5 50 the sound graphic is not hidden
ATTACH_SOUMD_FROM_TEXT_COMPOSERE "TESTSOUNMDL" J;

EMTER_TEXT(" GaMma" ] ;

PRESS_KEYS("<Sends"1;

SwWITCH_TARGET_BvMAMEL "MobileB"];
WAIT_FOR_MESSAGEL " GAMMA " ;

RETURM_TO_IDLE(D; TestQuest

4/27/2009 19 Down"
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TestCase in Full GUI
AE%YEQPTE&B&se to Test Phone Calls

@ SR R N e
L7 Achion -
@‘ Call Extemal &z
0. Call Testverb
I Catch
#* Condition
FDatatcoess et )| B
@Ernd ; Log
{} Expression
GoTao Platfarm [
E GoTo Screen I
El' Log End: End:
] Loop Passed Failed
E Read
'f) Timer
i3 verity - & [FFTTALG
7 Wit “Press Hardware x
keys =1 P!
- —
'
GoTo .
Phone T
T
T
. CEEm ] :
“Press Hardwars ¥
kf._-,s :
—
e Tap
Cal
; : TestQuest
.\\3:1 . ( erl ™
4/27/2009 Start Timer OoOWn
) S &
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TestCase Reuse

— Adaptive TestCase Technology

' aanemonmaeswrs | o Device model variations
(e.g., theme, display resolution
| avigatoniap or language) are absorbed by

Phone A:
navigation maps with intelligent

Theme 1

TestVerb_
b components
Navigation Map » Platform variations
Phone A, Adapted: . . .
Theme 2 (i.e., differences across device

models or operating systems)
R are absorbed by TestVerbs

i Phone B * Test cases do not change

Navigation Map

TestQuest
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TestCase Management and Sharin

= Modular Design
- Test Repository
- Test Design & Debug
- Test Execution
- Test Management

= Distributive System

TestDesigner TestRunner & Device Access

TEST ASSET‘

MANAGEMENT

AM

AssetManager

TestQuest
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TestCase Management and Sharin

= Deployment Enables Collaborative and Distributed Testing
Globally

TEST DESIGN TEST EXECUTION

TEST MANAGEMENT

D ‘ Local
Automated

[ \;;; "‘ e
.

Microsoft

Y
O
BN )
i
o ’L 4

,
*+¢ Local Manual

Remote Manual

Proprietary OS
TestDesigner AssetManager Testing

TestQuest
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TestCase Management and Sharin

= Deployment Enables Test Assets Sharing across the Mobile
and Wireless Value Chain — Carrlers ODM/OEMS Chlpset

AssetManager
wy/ Collaboration TeSéh;Iir;arger
SQL 2005

TestRunner TestRunner TestRunner TestRunner

TestDesigner estDesigner
'\‘ s / ¥T tD'lTes’tC.)uest
4/27/2009 24 _ountDownr
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A Proven QA Methodology
= BSQUARE Quality Assurance Process Overview

—BSQUARE’S 4-STEP QA PROCESS

EXECUTE ©
@) PLan ' @) PreEPARE l ® S0 l @) DELIVER '

Proven Quality Assurance Methodology

TestQuest
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QA STEP 1: Plan the Test

Q‘--“ A »

@ PLAN |

« Understand all Requirements

— Product specs, Microsoft specs
 Identify Test Coverage
 |dentify Tools
 Identify Teams
 |dentify Gaps

TestQuest
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QA STEP 2: Prepare the Test Strategy

@ PREPARE |

 Create test documentation

— Test Plan

— Test Design Specification
— Test Case Specification
— Test Report Summary

« Set up test environment, and defect tracking system

« Develop test scripts and user scenarios

TestQuest
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QA STEP 3: Execute the Test Strat
THE PLAN |
« System Testing

« Testing Sequence for Code Complete Drop

— Test Pass #1 (Platform, User Scenarios, Integration, Stress,
Performance)

— Windows Mobile LTK
— Defect Verification
— Regression Testing

— Final Test Pass (Platform, User Scenarios, Integration, Stress,
Performance)

— Windows Mobile LTK (Hopper)
— Final Verification

* Includes Acceptance Criteria and Allowable Defect Levels
based on the Statement of Work (SOW)

TestQuest
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QA STEP 4: Deliver the Test Resul

@) DELIVER l

Updated Test Documents

— Test Plan
— Test Design Specification
— Customer follow-on regression testing can be provided

QA Summary Reports:

Defect Information
— Test Environment
— Test Result summary
— Comprehensive Assessment

TestQuest
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BSQUARE: Comprehensive QA TeStNC
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i

COMMON CHALLENGES:

BSQUARE’S SOLUTIONS

Deep understanding of the Widows e Tes.t Scripts
PLATFORM CE and Windows mobile = CETK Test Scripts
architectures is critical =« BS ’s li
<
@ Cust S P It = BSQUARE identifies, creates, and
e Al N U automates application tests
: APPLICATIONS applications and GUI's all require , p.p o
O extensive testing - BSQUA.RE s library of application
- test-scripts
<
% Th histicated the devi TestQuest and
%] USER e more sophisticated the device, OWﬂ
2 SCENARIOS :he rnore scenarios that require === —=-iotoo ooTE-STS o .
- esting = BSQR common user scenarios
=
wl
g The fully integrated system must be = BSQR CEYV Stress Test scripts
e} SYSTEM thoroughly tested for stability and » CETK Stress Test scripts
usabllity = BSQR Perf benchmarks tools
Methodology, tools and experience “WM LTK Pre Certification
CERTIFICATION are necessary to meet tough
requirements *WM Hopper: early & often
TestQuest
4/27/2009 30 Downr
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BSQUARE Profile

= Founded in 1994, IPO in 1999 (NASDAQ:BSQR)
= \Worked with Microsoft to create Windows CE
» Headquartered in Bellevue, WA

= Worldwide operations, 300 headcount, including 200 in
Professional Engineering Services (PES)

TestQuest

» Acquired TestQuest in Nov 2008 Down"

» Recognized by leading OEMs and ODMs as Windows
Embedded experts

» Close more than 700+ project during 15 years

P Windows® ®
K. s Embedded 1 l;;
Gold Partner =
INSTRUMENTS MARVELL®
nl- ﬂ <

7
GOLD CERTIFIED @ nvIDiA B Af’r::igg’ee
Partner i r

4/27/2009 31



fy Windows®
sl 2008 Excellence Awards

Thank You!

= Q&A
s BSQUARE TestQuest CountDown Demo

TestQuest
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