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The Mobile Testing Nightmare

Intense, high-stakes race to
market

Configurations (platforms x
devices x airlinks) increase
exponentially

More testing necessary for
competitive quality,
reliability, perfformance

Ad hoc manual testing is
slow, costly, ineffective




MTS Background

Advanced model-based, mobile-centric testing
B Necessary for 215 century technology

B |t's time for a change
B Model-based, mobile-centric, reliability-maximizing

Advanced test strategy useless without
B Endto end and embedded observation & control
Scalable, Robust

Distributed
Broadly usable
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Design Goals

I EEETES = 5EE—————————_
Generate Test Obijects from models

Generate models from [UT
Logical/Physical separation
Platform agnostic/robust
Channel agnostic/robust
Minimize IUT footprint
Distributed control

Works out of the box/Agile
Intuitive interaction
Minimize brittleness
Composable

I 4 o e 4 o A o 0
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About TTCN-3

Testing and Test Control Notation, international standard
Abstract specification

Structured/Procedural paradigm

Proven support for complex scenarios

Proven support for concurrency

ASN.1 data (packed, maps to XML)

Routine use in very high-reliability applications

B Rigorous conformance testing of protocol implemenations, from
single test spec
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About TTCN-3

Point of Observation and Control
B Abstract Interface Specitfication

B Each user provides physical binding for logical
interface definition

B Same test suites can be used on many
implementations

Model-based Testing
B Generate TTCN from MSCs, FSMs, etc.

B Compile to implementation language (C++, Java)
B Compile & run implementation
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Incremental Testing Framework
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TTCN and ITF -- Complementary

MTS Design Goal TTCN ITF
Automate test object generation Yes NA
Logical/Physical separation Yes No
Platform agnostic/robust Yes No
Channel agnostic/robust Yes NA
Distributed control Yes No
Minimize IUT footprint NA No
Works out of the box/Agile No Yes
Intuitive interaction No Yes
Composable No Yes
Minimize brittleness No No
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TTCN and ITF -- Limitations

[TCN

B Not executable — must be compiled
B [2P implementation out of scope
B Modular, but not composable

ITF

TestSuite limited to static object list
Not control-composable

Tight coupling with IUT

Greedy

Language-centric
Developer-centric
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TS::TestObject

]

MTS Framework

Adapter

+connect()
+open()
+close()
+test()
+record()

MTS::TestObject

+testObjectHeadline

AN

WM5

PPC 2002

+getimage()

WebService

+getServiceWSDL()
+parseWSDL()
+queryForDictionary()
+queryForXML()

+getTestObjectClassName()
+getTestObjectHeadling()
+getTestObjectFileName()
+getTestObjectDir()
+getRemoteHostStatus()

+getTestRunRepeatCount() YourTestObject
+getTestRunlteration()

#require() MyTestObject
#setup() ﬂ o
#test() +require()

#cleanup() +setup()

#ensure() +test()

#check() +cleanup()

#run() +ensure()

#submit()

#userLogEntry()

#userLoglmage()
#evaluateCompareFrame()
#replayTestActionSequence()
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) MTS::TestObject

A A A w0 it e w4 o R

Adapter: built-in remote host prox?:; connection
management, logging, exception handling

Control-composable Testobject::run <testobject>
Pre-conditions TestObject: :require
Post-conditions TestObject: -ensure

Built-in data-driven test from literal, variable, or function
TestObject: :submit <data provider>

Pass/fail any Tcl expression: Testobject: :check <expr>
XML test run log

Incr Tcl, any Tcl package, library extension, or procedure
Support stories, suites, cases, procedures ...
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Display output resulting from MTS::TestObiject

capabilities

B Adapter selection
B One-click Repeat
B Smart Progress Bar

Much more ...
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‘ Demo: One Test Object, One Time

.MTS Test Agent 3936 Ready -0 x|

|.-'1'n.gent Hemate Host  Test Objects  Test Resultz Help

—Remote Host

0 MTS::TestObiject &
e

Headline |

Device Type |N|:ut active Id I
hGS 5 Ste pS: —;&‘— Mickname I Refresh Rate [fpz] 1 — I

req U i re, Se.I.U p, .I.eS.I., Connection M Actions ID— Drata W

cle

[l

%

— Current Test Object

cleanup, ensure B _b

8‘7 0 Headline |Pa$ses all, zkip after 42 repetitions

[0 Normal completion e e
=
all steps, Smart

—  Test Run Results

Progress Bar shows | & oo |
I I @ Steps I E Paszed | 2 Failed | 0 Exceptions I 0 Run Time I 0:00:00
200600 11 OEi4E145 END Green: icleanup step j
20060011 0545148 ENSURE
20060811 GErdS4S NOTE Greent tensure postcondition met
D SO me OS ITF ‘I'eS‘I' 2005,/08 1L O5:45:45 END Green: jensure step . .
20060011 OFr45145 END Test object Passzes all, skip after 42 repetitions j
o
execution r Z
RunTime Output Monitor
2006,/08,/11 GErd5E 3 info t1d000000E4 Test object .. WMTS.1300RepositoryhTestissetshGL TAC yareen . mito Toad j
200600 11 OEr4E14E info tidO000C0E4 Running test object Green
20060811 CEr4548 hotice tid0OO0OC0E4 Test run completed. Ready for next action J
<| | O
I Test iun completed. B eady for next action

© 2006 mVerity Corporafion A Million Users in a Box ® T




0 What happens

when a step has an
error or failure?

[0 Smart Progress Bar
shows yellow or red
at relative progress
increment

<", Demo: Stepwise Results

EBIMTS Test Agent 3936 Ready

=101 x|

‘Agent Remaote Host  Test Objects  Test Results  Help

—  Remote Host

Headine |

cle

Device Type |N|:|t active

Mickname I

1]

“Jedsfe

&

Refresh Rate [fpz] 1 —II

Connection IDiscnnnected Actionz |0

[ata |N|:ut active

— Current Test Object
T

£ i %’leadline Pazz, Eror, Fail once
& O |Pass, Erar,

Actions I 1]

re

25|

] e Objects | 0
—

File |..\Hepositur}l\Testﬁssets'\G LTAC G reenT ellowRed.myvto

Checks I 1]

— Test Run Results

@ Stepz | £ Pazsed | 1 Failed |

1 E:-:ceptiu:unsl 1 Run Timel 0:00:00

2006,/ 11 GEr49E41 END Greenyellowfed: scleanup step

2006,/0E 11 0549541 ENSURE

2006,/0m 11 CGE149241 NOTE Greenyellowled: zensure postcondition met
2006400,/ 11 OGi49:41 END GreenvellowRed: sensure step

200600 11 OE148141 END Test object Pass, Error, Fail once

o
RunTime Output Monitor
2006,400,11 OEr4as4d dinfo tidO00000E4 Test object ..\RepositoryhTestAssets GLTACGreenyellowRed . mio Toa j
20060011 GEr4az4l info tidO00300E4 Runhing test object GreenvellowRed
2006,00,11 GEr4a:4] notice tid000000E4 Test run completed. Ready for next action J
4| |
I Test run completed. Ready for next action
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<> Demo: Robust Control

EIMTS Test Agent 3936 Ready =10 x|

|.-’-‘«gent Femote Host  Test Objects  Test Results  Help

L

 Remote Host

&

ES
N
@

Headline I

0 What happens
. Device Type INDtactive Id I—
When a TeS1'Ob|eC1' Nickname | Refiesh Rate [fps) 1 — |
rU nS U nder robust = . .Eonnection M Actiors ID Data INDt active
control?

a/ulole

_LQ Headline |F'ass, Errar, Fail once

o

File: |..'\Fiepositu:ur_l,l\Tesmssets'\ﬁLTﬂE'\GreenYelluwHed. vt

D Smarl. Prog reSS Bar ;Ej Dbjects I—D Action&l_lil Ehecksl—ﬂ
343
shows yellow or red

— Test Run Results
at relative progress NI A 1 11 11 1 RN | I
i n C re m e nts , fo r 2006 /09,11 06150220 END Greenyie]TowReds scleanup step

Steps I 204 Paszed | 34 Failed | 34 Exceptions I 34 Run Time I 0:00:03
b * 2006 /00,11 0650 20 NOTE Greenyie]llowRed: tensure postcondition met
ea C l‘I'e ra‘l’l O n 2006 /00,11 052502 20 END Greenvellowleds sensure step
2006 /09,11 %1502 20 END Test object Pass, Error, Fail once j
o

B

[ [

RunTime Output Monitor

2006 ,/08,/11 ose0z 20 info tidO00000ES Runking repetition 33 of test object creenvellowRed, 1 repetition j
2006 /08,11 osre0z 20 info tidOOO000E4 Running repetition 34 of test object GreenvellowRed, O repetitions
2006, 08,11 051602 21 notice tidO0OO00E4 Test run completed. Ready for next action J
-
«| | |
| Test in completed. Ready for nesxt action
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NeXTSTEP demo, Steve Jobs says “It just works --

they’re objects”
http://rixstep.com/1/1/20060814,00.shtml

Mobile Testing Nightmare Poster

Questions: Bob Binder@mverify.com pisaes
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