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(A Feasibility Study of Goal-based Testing with a
Task-based Test Model for Collective Adaptive Systems)
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Abstract Collective Adaptive System is an adaptive multi-agent system which accomplishes its
goal by collaborating various agents. Because the collective property of the Collective Adaptive System
is accomplished by the goal of the system being based on collaboration, testing the goal
accomplishment and their interactions among heterogeneous agents is important. This paper presents
a feasibility study of applying a model-based testing approach using task-based test model to a
Collective Adaptive System. This paper describes additional information to be applied for Collective
Adaptive System for future studies. To analyze our approach, we applied the proposed approach to a
smart home system as a case study; our results indicated that we can systematically derive test cases
to check whether the Collective Adaptive System successfully achieved its goals by modifying and
extending the existing task model.
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Fig. 1 Test Case Generation Outline for CAS
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Table 1 Capability Information of Each Agent in Smart
Home System

Agent Capability
Thermometer Monitor Temperature
Heater Heat
Air Conditioner Cool

Hydrometer Monitor Humidity
Dehumidifier Draw in Moist
Humidifier Release
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Table 2 Test Cases Generated based on Application Tasks

Test Task Test Sequence
Case
Thermometer.Monitor Temperature() =
1 Heat
Heater.Heat()
. Thermometer.Monitor Temperature() =
2 Cool
Cooler.Cool()
3 Draw in | Hydrometer.MonitorHumidity () =
Moist | Dehumidifier.DrawInMoist()
4 Moist Hydrometer.MonitorHumidity () =
Humidifier.Release()
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Table 3 Task Sequences and Outputs of Goal-based

Interaction Testing

# Goal Task Sequence Output
Smart Home |Maintain Temperature & |(Heat ||
System Maintain Humidity Cool) &&

1 (Draw in

Moist ||
Release)
Maintain Monitor Temperature » |Heat || Cool
2 .
Temperature | Supply Air

3 [Supply Air |[Heat || Cool Heat || Cool
Maintain Monitor Humidity > Draw in

4 |Humidity Supply Moist Moist ||

Release

5 ;F(iiy Draw in Moist || Release i){rjiz IIT

Release

0

GRS mm% AN EHUT. CASE o]z

BB
HEZO] FawE WAAE 5 53

°]

AES
=2xg 593

B 2>

g 53 458 S A9 ¥ BE
2EHog Oﬂol
Y94 olRE BEsE H2E Aol Aol btk

HAE Aolz A4S SsdE Frbael gur } 2

ok

[m ol
ox
f
it
-z

g3, MAS 7HEs 93] Za3dt JHe AAE
t O-MaSE WelRdS Fuste], 7+ oo Eq EHE&
7oz AFsA CASe AAZAQ

BL

b ksee S B, BE 9GRS B

Ml
rh
"a

ol
oo iy

£
B~

ol

ox o\ mo g O
fuo [y e o

o

[¥

m

gk

r

4oal B

a
& 2 oo
>r1r§8’,
o
ot
L

lm%"}m
o =
(e}

— |m
thln
o o
fuj

4
Kl

o
i
e
-

2 o
2
>
rr
N
fio
ox
o
N
N
2
2,
o
>,

m
il
o
td
2

TR T D3
ok
N
f
%
o
o
N,
lu
il
rﬁ_‘
1o
ox
1-011
_L,>i
o
i
Uiy
[>
i
o&‘.
=



398 AEAE] AFEB AA =24 A 22 A A 8 5(2016. 8)

References

[1] S. Anderson, N. Bredeche, A. Eiben, G. Kampis and
M. V. Steen, Adaptive Collective Systems: Herding
Black Sheep., pp. 72, BookSprings for ICT Research,
Amsterdam, 2013.

[2]1 J. A. Botia, J. J. Gémez-Sanz and J. Pavon, “Intel-
ligent Data Analysis for the Verification of Multi—
Agent Systems Interactions,” Proc. of the 7th Intel-
ligent Data Engineering and Automated Learning,
pp. 1207-1214, 2006.

[3] D. C. Nguyen, A. Perini, and P. Tonella, "A Goal-
Oriented Software Testing Methodology,” Proc. of
the 8th International Workshop on Agent-Oriented
Software Engineering, pp.538-72, 2007.

[4] C. Lee, Y. J. Lim, E. Jee, and D.-H. Bae, "A
Feasibility Study of Verification on a Task-based
Test Model for Collective Adaptive Systems,” Proc.
of the 42nd KIISE Winter Conference, pp. 476-478,
2015. (in Korean)

[5]1 S. Benz, "Combining Test Case Generation for
Component and Integration Testing,” Proc. of the
3rd International Workshop on Advances in Model~
based Testing, pp. 23-33, 2007.

[6] F. Paterno, "ConcurTaskTrees: An Engineered Nota-
tion for Task Models,” The Handbook of Task Ana-
lysis for Human-Computer Interaction, pp. 483-503,
Sep. 2003.

[7] T. Edwards and S. Sankaranarayanan, "Intelligent
Agent based Hospital Search & Appointment Sys-
tem,” Proc. of the Znd International Conference on
Interaction Sciences: Information Technology, Cul-
ture and Human, pp. 561-567, 2009.

[8]1 G. Mori, F. Paterno, and C. Santoro, "CTTE: Sup-
port for Developing and Analyzing Task Models for
Interactive System Design,” IEEE Transactions on
Software Engineering, Vol.28, No.8, pp.797-813,
Aug. 2002.

[9] S. A. DeLoach and J. C. Garcia-Ojeda, "O-MaSE:
A Customisable Approach to Designing and Buil-
ding Complex, Adaptive Multi-agent Systems,”
International Journal of Agent—Oriented Software
Engineering, Vol. 4, No. 3, pp. 244-280, Nov. 2010.

ol 4 @

20143 =L ARM wistal Mk 2014
A~A KAIST RAbehy Mapasy. #
AEoks £XEHO] I, AZEC]
Hg, 29 7k 22 Eg o] B2E

A & 7
ARAeE) PFY) A =2 A
A22AA3IST Fzx

g & A
2011 UCLA Z3FEZ8ha 3k 2015
9 KAIST 24¥sta AAL 20151 ~ @A)
Oracle Korea Server Technologies 4
ZE] dAYe]. dRoks LZEY
olgs}, 2TEJolwS, 2TE O
29 % =T A%



