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Model Based Testing and TTCN-3
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Classical expectations to MBT

1. Through formalization discloses ambiguity in

specifications and helps validation of
specifications.

2. Better test coverage.
3. Cost effective in maintenance phase.

Our 2 industrial case studies evaluate these statements.
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Test environment in case studies

Poseidon for UML

CASE tool
State model of the SUT

<
M OTES Context variables

Test Generator ) Interface definitions
Test data

l TTCN-3 test code

. System
MessageMagic System Under Test

TTCN-3 Test Tool Adapter (SUT)
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Workflow in case studies

e Prepare test data, messages, configuration,
functions in TTCN-3.

e (Create system adapter according to TTCN-3 TRI.
e (Create codecs.

e (Create SUT model.

e Generate tests for specified test goal.

e EXxecute tests.

e Evaluate results and continue with next
iIncrement.
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Case study 1 — Work Force Management

WFM - Work Force Management - mobile positioning web-based
application.

SUT
billing
system
WFM web client
5 & : billing interface
E o mobile
= 2 web server bzg:f\'li?d positioning
= system
2

logging interface
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Case study 1 - test environment

WFM state
model

Test Generator | 1-r CN3 ...... TTCN-3 Test Tool
(MOTES) (MessageMagic)

I

Messages, test
data, test

System Adapter

(HttpAdapter)

configurations
(TTCN-3)

| HTTP
Loadtester  [EG—
(Jmeter)

Task — test WFM server position polling scenario in case of
different loads of the server.
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Case study 1 - SUT state model

Non deterministic model representing certain scenario of
WFM server functionality.

®
Initial
T1:GetLP
wimGetLoginPage WWFM_LoginACK; fn:SaveSession|d(WFM_LoginACK)

LoginPageReceived

T2:Login
wimPostLoginName_and_Password_motes(header.cookie.val=wfmC ookie )AWFM_LoginOk; fn: SaveTransactionld(WFM_LoginOk)

T3:StartPositioning

/f: Setload(PX WFM_LOAD_TESTER_DELAY_MULTIPLIER, PX WFM_LOAD_TESTER_USERS_MULTIPLIER) wimStartPositioning_motes(h eader.cookie val=wfimCookie)\WF M_PositioningReqStarted_motes

PosReqStarted

wimCheckNewPosition_motes(header.cookie.val=wfmC ookie )/WF M/ PosChanged

T4.1:Chg

PosChanged
|

T5.1:PollP
wfmCheckNewPosition_motes(header.cookie val=wfmCookie)/\VWF M_PosNotChanged; fn:wait(PX_WFM_WAIT_POS_CHANGE_TIME)

T4.2:Chg

wimCheckNewPosition_motes(header.cookie.val=wfmC ookie \WF M_P osChanged PosNotChanged_1
)

T5.5:NoChg
wimCheckNewPosition_motestheader.cookie val=wimCookie }/WWFM_PosNotChanged

7
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Case study 1 - results

1. MBT is not very efficient for simple scenarios.

2. This case study is good for demonstration of MBT
process to potential users.

Numbers:
Time Code lines
1 | TTCN-3 code (messages, test 15 days ~1000
data, configuration, codecs)
2 | System adapter 5 days ~500
3 | Model building 1 day NA
4 | Generated tests NA ~900
5 | Manually written tests 1 day ~70
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Case study 2 - Feeder Box Control Unit

Feeder Box Control Unit (FBCU). It is a subsystem of the
street lighting control system functioning today in Tartu, the
second biggest city of Estonia.

Lighting Mobile operator | Gsm/USSD g
_ Operator @ > |
» B
P ,
Internet > oo it o o o 8 o o o B 4 - .- -
Billing Citizens Feeder boxes 2 Feeder Box

- Control Unit
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Case study 2 - test environment

TTCN-3

MessageMagic

essageMagic-LabView adapter

Power supply module Digital/analog module

Hardware adapter
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Case study 2 — SUT state model

Model of FBCU power management (31 states, 73 transitions)

Behaviour ofthe FBCU to power supply changes.
Unfolded FSM model derived from the model 7_3 for RPT testing.

Based on the madel 7_7 nondeterministc transitions added.

to repetiive y evoke
Tp7 -> (Tp7ND1.TP7ND2), Tp7h -> (TP7ThND1 TP7hND2), Tp1d -> (Tt
t

-to power value is

14ND1 Tp14ND1), Tp18 - (Tp1END1 Tp18ND1)

updated Tp32a (voltage:

Context variables:

updated Tp32b (voltage-
updated Tpaze (voltage
updated Tp32d (voltage:

IBdown > votage<HIBdown), added Tp3daND1, Tp4aND2

(Eaim - LBy DM T T
[Bdow - vokage=<HIBdown), added Tp3eNDI, Tpd4

IBdown - valtage=HIBdown), added Tp34dN D1 TpMdN 02

imer stabilzation - Power supply stabilization period (21 sec)
ov-current voltage level (PH, PL, HIB)

bs - battery state (ER, BL)

fromReset - FBCU is going from Reset (tue, false)
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ONup - power level On upward (4.2V)

‘OFFdown - power level Off downward (3.8V)
HiBdown - power level Hibemated downward (10V)
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put4.0)
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Case study 2 - results, increment 1

Using MBT in this case study is very efficient,

because FBCU behavior is complex and it is easier
to change model than rewrite test code - proved

in practice.

Numbers (first increment):

Time Code lines
1 | TTCN-3 code (messages, ~ 15 days ~ 1100
test data, configuration)
2 | System adapter 150 days ~ 15000
3 | Model building ~ 45 days NA
4 | Generated tests NA ~ 20000

www.elvior.com

ZELVIOR



Case study 2 - results, increment 2

FBCU changed significantly, new model was built
from scratch.

Numbers (second increment):

Time Code lines

3 fatal bugs found.
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|l essons learned - issues

1. Lack of qualified engineers, who are able to-do SUT
modeling.

2. Modeling and model generation tools are not mature yet.

3. Problems with logs tracing — where is bug - in model,
generated code or SUT ?

4. Test generators should support different TTCN-3 versions.

www.elvior.com ZELVIOR



Lessons learned

1. There are common tasks to be solved in both cases
(manual and model based TTCN-3 testing).

2. Using MBT with TTCN-3 gives extra advantage (TTCN-3 is
dedicated for tests, it is natural to generate TTCN-3).

3. Building the model formalizes SUT behavior and therefore
discloses ambiguity in SUT specifications.

4. Model building is resources consuming work, it pays back
in maintenance phase - it is easier to alter model and
generate tests again.

5. MBT advantages are more visible with complex SUT
models.

6. MBT gives very handy approach for exploratory testing.

www.elvior.com ZELVIOR



References:

www.elvior.com

Thank you !

Questions ?

Supported by:

* X %
* >
+ B

* *
* 4 %

Euroopa Liit
Euroopa Sotsiaalfond

Eesti tuleviku heaks

ZELVIOR



