duagall daala
Glualilly qgulal) agle s

eSSl Akl Ciluaay dudigd 7 yia gl

Goal) daa Pl

-~

bl ddlu;
Gilaaa ) dudia

il il

£

4 b slaad L2
2o Loca M

a ¥y AV ETY



uadlal)

tonadl)l ASl e Balan) Gans Al Lngulal) Sl 5aY) i) 8 i
_)::_5235\ dlee Jigud < ;)\S_gl\ [PPXYH G"d\ ﬁbﬁﬂ} c(ai_:sﬂ\ 0dd Asdallg P SJ\:Q e
b Lgalanin AalS Al Claayll davia Cadlud a3 ol calaill oda clilaial il
Gl e el Cn B ¢l Sl Aalall el ey Al 38 fia sk
agane Ui ¥ ulladl) sda Gakis ¢Sl5 ¢S50 abs yghai 8 eyl uige acal
2l s Wgasana a3 28 AV (sl W clgie (anll maaill axe ol Cheiall o
o M (DSl ailiad el Jhia ) iy (et 2Uaill shis 850 Jalye maans
g daaly e Bygean (Sly lehia B o ol dlaye i Y ocallld) sda el o
Gglee

&Y et Yl Jeadll ladly (Bl Cullul) duhs Al o2 b
Multiagent Systems Engineering 5 <Troposs «Gaia : . cullad das)f Lol
aillly \ganit & <Multi Agent Software Development (MASD) s «(MaSE)
dians 5 IS5l ala Clnay dutigl e cashd slig clgd Caacally all Ll e
oda & 3gall Ll may e lalaiel Smart Multi Agent Systems (SmartMAS)
e oelladd (Baatiiedl bl (e dilia) e el bl daad ol dalady cullud)
Al L) S sasmall A sl

) vl dag pEYI glaill Gl gl & (SmartMAS Gslad dideld diaydg

Agent Based Electronic Commerce 4f¥) Glaskal duald alaiuly IS5
dalye Ao alaeYhs cusing Automatic Negotiation Systems (ABECANS)
Gk e bl ehiy e aiby Gall s pisall AU ling isll T3 b skl
Go AL derll Gumend) SIS s (ALl Aol G AN Gloaglad
Sy e (gsing 3 egimglilly slyilly ) folee 8 Alficun Bypumiy cppiiadl (pariiiad]
Beldl G gt s WSS of oSe My (ghaall Uil il JS5) Ly ey
Gualss (8 Gaalgiall SN G Al e o (agliil) dlee (g0 ¢oidally
2 Wl ) dsasll (pal Contract Net delall JsSgig  alasiuly 45020 4 de s
$12) galin plaaiuly iy 80l 3 Zullall iy g s fiady Jaing ¢Ccaslinell (k)



Biaall Aujeyl) Aallly Ula daly dinapg oUaill ol 239 (SQL Server <lilul) aclgd
Jadex DSl ol ) aladiul sduaiig XML

& ozt SVl JeadY ) ¥ e SmartMAS (sl 2l€a 28 jadl
< 3 (MASD 5 «Tropos s ¢MaSE 5 «Gaia :» 3 cullul) ae 433lhas danll
Jaaly dadll Culld pshaill Jalye o Laadaiy ABECANS alai cilillaic 4y
oabas dagl e O5S e sl @ e Bjgeas (585 AlRally aull Liles
aalilly « pskill dlecy cdadailly el (pailiadlly aalaall 1 & akill gkl du)
Dbl Lol (91%) does sy SMartMAS Giglal ) anifil) 23 Cajglaly Al
Dnbee e Talael (88%) 5 cdadailly Sl ulaal duills (76%) 5 < pmiladlly anlil
sy ¢ nleall 038 Jaxal (85%) das gl Lkl ALl julaal (86%) 5 ¢ yokaill dalac
CAY! ) e Ljlaally Jeadl)



UNIVERSITY OF MOSUL
COLLEGE OF COMPUTER CIENCES
AND MATHEMATICS

Proposed Methodology
For Agent Based Software Engineering

Maher Talal Mohammed Al-Asaady

M.Sc./Thesis

Software Engineering

Supervised by

Dr. Asmaa Yaseen Hammo
Assistant professor

2011 A.D. 1432 A.H.



ABSTRACT

Computer systems that make use of software agents have increased in
recent years due to the increased size and complexity of these systems, as
well as the benefits provided by agents to facilitate the developing
process and representation of these systems. Traditional software
engineering methodologies are not sufficient to be used in the
development of such systems because of the special characteristics of the
software agent. Therefore, there are many proposed Agent Based
Software Engineering (ABSE) methodologies to support software
engineers in the agents based systems development. However, their
applications are still limited due to their lack of maturity or weakness,
and they were designed without adhering to all main stages of software
development life cycle, as well as their lack of representation of most
agents’ features. Additionally, most of them do not represent the
implementation phase, or represent it in an unclear and unpractical
manner.

In this thesis, the existing methodologies are investigated, and the
best and well-known ones are selected, such as Gaia, Tropos, Multiagent
Systems Engineering (MaSE) and Multi Agent Software Development
(MASD). The selected methodologies are then evaluated and their
strengths and weaknesses are pointed out. Then, an ABSE methodology
is proposed, named SmartMAS, depending on combining the strengths of
the existing methodologies, and ignoring or modifying the weaknesses,
with the addition of some novel techniques to deal with the problems of
the existing methodologies.

To prove the efficiency of the SmartMAS methodology, a running
Agent Based Electronic Commerce using Automatic Negotiation System
(ABECANS) has been developed, depending on the proposed
methodology phases. The function of this distributed decentralized
system is selling and buying goods within an automatic negotiation
between vendors and customers. It uses software agents to do the job on
behalf of the real users in an autonomous manner to selling, buying and
negotiating. The system contains two main agents: Vender and Customer.
These main agents can create many instances of venders and buyers. The
negotiating process between these distributed agents is accomplished for
item price till an agreement is reached that satisfies both negotiating
parties by using the Contract Net Protocol, and the order details will be
saved in a database by using SQL Server database management systems.
The system was implemented by using Java programming language and
XML, and it was run through Jadex framework.



To find out the significance of the SmartMAS methodology among
the best and well-known methodologies, it is evaluated and compared to
other methodologies such as: Gaia, Tropos, MaSE and MASD. The
requirements of the ABECANS system have been studied and applied to
the development phases of these five methodologies, and toward a formal
study, the evaluation and comparison were performed based on a
framework which addressed four major criteria: concepts and properties,
notations and modeling, development process, and pragmatics. The
results showed that the SmartMAS methodology scored (91%) for the
concepts and properties criteria, (76%) for the notation and modeling,
(88%) depending on the development process, and (86%) for pragmatics.
The average of these percentages is (85%). This final conclusion shows
that the SmartMAS is the best compared to other methodologies.



