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Abstract: Mobile agent is the model where agents have the properties of autonomy and mobility
in traveling from one host to another in order to complete tasks. Primarily, mobile agent aims at
transferring execution nearby data sources, which help to reduce network load, overcome network
latency, support asynchronous execution, and create strong adaptability in unhomogeneous
environments. With these advantages, mobile agent commits a new, effective, and easy-to-use method
in developing network applications, especially distributed applications. This report is about the mobile
agent model, some mobile agent development tools, and one application of mobile agent in e-
commercial negotiation which is one of online service attracting attentions in the process of Vietnam
economic integration in particular.
1. Gioi thi¢u
Cung v6i su phat trién cia cac ky thudt tién tién vé may tinh, ky thuét truyén tin va cac linh vuc tin
hoc hién dai (nhu hé théng phan tan, Al & Khoa hoc nhan dang, may hoc, ma di dong, truy tim thong
tin, co s& dit liéu va co so tri thie ..). Két hop v6i phuong phap lap trinh hudng d6i twong da tao ra

mot phuong phap phat trién méi. Phuong phap lap trinh hudng tac tir.
Tac tir di dong 1a mot thanh phan phan mém c6 kha nang di chuyén mdt cach tu tri tir nit mang

nay sang nut mang khac va thuc hién cac xtr Iy thay thé cho con ngudi dé thuc hién cac cong viée duge
giao. Khi di chuyén, cac tac tir di dong dong goi ma ngudn, dit liéu va co thé ca trang thai thi hanh.
Nhu vay, tac tir di dong co thé ding viéc thi hanh dang thuc hién tai may ndy, di chuyén sang may
khac va khoi phuc lai sy thi hanh tai may dich.
1.1. Mot sé tinh chit diic trung cia tac tir di dong
e Tinh di dpng: La kha ning di chuyén tir mdi trudng thi hanh nay sang méi truong khac cua
mot tac tor. Kha nang di dong ctia mdt tac tir dugc phan thanh hai loai. Di dong manh 1a kha
nang ma hé thdng c6 thé di chuyén ca ma chwong trinh va trang thai thi hanh ciia téc tir dén
mot moi truong khac. Di dong yéu 1a kha niang cua hé théng chi co thé di chuyén ma
chuong trinh giita cac moi trudng thi hanh véi nhau, ma ngudn ¢ thé mang kém theo mot
s6 dir liéu khoi tao nhung trang thai thi hanh thi khong thé di chuyén.
e Tinh tw tri: La kha ning tu kiém soat nhitng hoat dong ctia chinh né va thi hanh cac tic vu
ddc 1ap voi nguoi dung hoac cua tac tir khac. Co nhiéu hudng danh gia vé su tu trj cla tac ti,

trong d6 hai dic tinh: hudng dich va chu dong thuong duoc dung dé danh gia mic do tir tri



cua tac tir. Kha nang tu tri cia tac tr chu yéu duoc quyét dinh boi tri thirc trang bi cho tac tu
[9].
e Tinh thich nghi : La kha ning cta tac tir c6 thé thuc thi trén nhitg mdi truong la va biét
cach hoc va thay d6i hanh vi ciia nd theo céc tri thirc thu dugc tir moi truong.
o Khd ning cong tic: La kha nang lién lac, phdi hop hoat dong ctia céac tac tir voi cac tac tir
khac ctia ciing mdi truong hay véi cac loai d6i twong trong nhitng méi truong khac.
o Tinh déng va bén vitng: La doc 1ap voi cac phan mém tac tir khac va c6 kha nang ton tai
bén vitng trong mdi trudng hoat dong.
1.2. Nguyén ly hoat dong
1.2.1. Vong doi cia mét tac tir di dong
Moi tac tir di dong déu thuc hién tuan tyu theo logic: Pau tién, tac tir duoc tao ra, di tra tir host nay
sang host khac theo lich trinh, thuc hién cic nhiém vu duoc giao va cudi cung bi huy sau khi di hoan

thanh nhiém vu.
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1.2.2. Co ché di chuyén ciia tac tir di dong.
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1.3. Kién tric cia hé thong tac tir di dong.
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Hinh 1.3. Kién tric ciia mot hé théng tac tw di dong

Hé diéu hanh cta cac hé théng may tinh cung cdp cac phadn mém co ban dé thuc hién viéc tich
hop cac tac tir di dong vao hé thong va cung cdp day du cac chirc ning co ban cho tac tir di dong hoat
d6ng. Phin mém co ban 1a giao dién giita tac tir di dong va hé diéu hanh cia may tinh [11].

Mot tac tir di dong co thé giao tiép truc tiép voi cac phdn mém co ban bang cach yéu ciu mot
tht tuc ma phan mém co ban cung cip va nhan ciu tra 10i bang cac tham sb tra vé. Cac tac tir dang
cung hoat dong tai mot hé thong ciing ¢ thé giao tiép véi nhau. Viéc truyén thong nay co thé duoc
thuc hién theo hai cach:

1. Cédch thir nhat: giao tiép thire - hai tac tir giao tiép truc tiép voi nhau bang cach giri cho

nhau cac théng diép hodc yéu cau cac tha tuc. Cach nay linh hoat va cho phép tac tir mirc d6 tu do



cao. Tuy nhién, phan mém co ban (ciing 13 cac server) kho theo dai va diéu khién cac hoat dong cua
cac tac tu.

2. Cdch thir hai: giao tiép logic - hai tac tir giao tiép voi nhau thong qua phan mém co ban.
Céc tac tir chi giao tiép truc tiép v6i phdn mém co ban. Cach giao tiép giita hai tac tir niy bao gém hai
két ndi thyc gilta cac tac tr can giao tiép v6i phan mém co ban. Cach nay han ché hon va dé bj thay
d6i hon.

Néu mot tac tir mudn truy xuat thong tin tir mot co so dir liéu bén ngoai thi tac tir d6 phai thong
qua phan mém co ban. Phan mém co ban s& truy xuat dén co so dir liéu va thuc hién cac cong viéc ma
tac tr yéu cau (nhu tim kiém,...) sau do6 tra két qua vé cho tac tur.

Phan mém co ban cua cac hé thong tac tir di dong gdom co ba tang: ting tac ti, tang an ninh,
tang truyén thong:

— Téng tac tir cung cép cac tac vu chinh cho viéc thi hanh va kiém tra cua tt ca cac tac tir trén
méy. Ngoai ra, né cung cép cho tit ca cac tac tir moi truong lam viée va sy thi hanh céc tac
tir doc 1ap voi nhau. Tang tac tir con cung cp cac chirc ning co ban cho hoat dong cua cac
tac tur.

— Téng an ninh cung cép cac chirc ning cho phép truyén cac thong diép va cac di tuong trén
mang mot cach an toan.

— Tang truyén thong bao gém cac dic ta cho cac giao thirc truyén, cac dinh dang tai liéu, ddi
tuong.

1.4. Chuén hoa

Céc hé tac tir di dong khac nhau co thé khac nhau vé kién tric va sy thyc thi diéu nay gy can
tr& khong it cho kha ning cling van hanh giita cic phan va su trién khai nhanh chong ciia cong nghé
tac tir di dong trén thi truong. Trude nhu ciu d6, OMG di phat trién chudn MASIF (Mobile agent
System Interoperability Facility) - cho phép cac tac tor cung van hanh [20]. MASIF dua ra cac giao
dién giira cac hé thong tac tir, giita cac ung dung tac tir va cac hé thong tac tir. Trong do, giao dién giita
cac hé thong tac tir thich hop cho cac nha phat trién Gmg dung con giao dién giita cic ing dung tac tir
va hé théng tac ttr cho phép cac tac tir di dong di chuyén qua nhiéu host trong méi truong mé. MASIF
khong phai 13 ngdn ngir cho kha ning cung van hanh, né dinh nghia cac giao dién & muc hé thong tac
tor hon & muc tac tu.

Bén canh MASIF, FIPA (Foundation for Intelligent Physical Agent) 1a t6 chirc cac chuan cho
c4c tac tir vat chat c6 tinh thong minh. FIPA ddy manh cong nghé dua trén tac tir va kha ning cing van
hanh cta cac chuin ctia n6 véi cac cong ngh¢ khéc [5]. FIPA dugc thanh 1ap ndm 1996 véi muc dich
dua ra cac dic ta cho cac hé thong tac tir va dua trén tac tir khong thuan nhat va twong tac lan nhau.

FIPA dong vai trd chu yéu trong su phat trién cua cac chuan cua céc tac tir va ddy manh cac sang kién



va cac su kién gop phan vao sy phat trién ciia cong nghé tac tir. Hon nita nhiéu y tuong duoc bat dau
va duoc phat trién trong FIPA dang hinh thanh tiéu diém moéi trong thé hé médi cia céng nghé
Web/Internet va céac dac ta co lién quan.

FIPA, td chitc cac chuin cho céac hé théng tac tr va da tac tir duoc IEEE (Institute of Electrical
and Electronic Engineers) chap nhan chinh thirc vao ngay 08/06/2005. Hién nay, cac chuan cho cac hé
thong tac tir va dya trén tac tir dang dugc dua vao ngit canh 16n hon cia su phat trién phan mém,
cong nghé tac tir can dugc 1am viéc va tich hop véi cac cong nghé khac [28].

FIPA va MASIF hop tac 1an nhau trong d6 FIPA tap trung vao tinh thong minh con MASIF thi
lai tap trung vao tinh di dong cua tac tir.

2. Cong cu phat trién tac tir di dong.

Hién nay c6 nhiéu hé thong tac tir di dongs da dugc cac cong ty, to chirc danh tiéng xay dung
nhu Aglets ciia IBM, Voyager cia Object Space, Mole cua Pai hoc Stuttgart (Ptic), Telescript cua
General Magic, JADE cua Telecom Italia Lab, Concordia ctia Mitsubishi Electric Lab, ... moi hé
théng déu duoc st dung cho cac muc dich riéng, trong cac linh vyc ung dung khac nhau. Pa s6 cac hé
tac tir di dongs st dung Java dé hd tro phat trién tmg dung nhung mdi hé théng c6 dic thu riéng cua
no.

2.1. Java — ngén ngir hiéu qua dung dé phat trién tac tir

C6 nhiéu yéu cau vé cong nghé dé cai dat cac hé tac tir di dong. Co ban bao gdm cac yéu cau
vé cdu tric cua phuong tién tinh toan, moi trudng ma céc tac tir d6 hoat dong. Cac host phai duoc thiét
ké, cai dat va trién khai khong chi cho phép céc tac tir thuc hién ma con phai thuc hién mét cach an
toan. Hién nay, chua c6 mot h¢ théng nao co thé dap ung dugc hoan toan cac yéu cau dé ra cho mot hé
tac tir di dongs [13]. Java do Sun Microsystem phat trién duoc xem 13 moi trudong tét nhat hién nay
chira nhitng dic tinh can thiét cho viéc xay dung cac hé thdng tac tir di dongs [5] [13]. Java 1a mot
ngdn ngit 14p trinh huéng d6i twong cho mang hay duoc goi 1a ngdn ngit cia Internet [2] [5] [13]. Mot
s6 dic diém (nhu doc 1ap voi moi truong, nap 16p dong, 1ap trinh da luéng, hd trg dbi tuong phan tan,
tudn ty hoa di tuong, thi hanh an toan, ...) cho thiy Java la mot ngon ngit hidu qua dung cho lap trinh
cac tac tu.

2.2. Cong cu phat trién Aglets Workbench.

Aglets Workbench duoc xdy dung va phat trién béi D.B.Lange va IBM Tokyo Research
Laboratory. Aglets Workbench bao gdm: bd cong cu phat trién aglets (ASDK) va platform dé cac aglet
thi hanh trén d6. Hién nay b Aglets Software Development Kit (ASDK) do IBM phat trién da dimg
lai ¢ phién ban 1.1beta3 trén nén JDK1.1. Phién ban méi nhat caa ASDK 1a 2.0.2 do SourceForge
phat trién trén nén JDK 1.3

e Cdc thanh phan co ban cia Aglets

- Aglet: 1a mot d6i twong Java, c6 kha ning di chuyén dén céc host trén mang.



- Proxy: La ddi tugng dai dién cho Aglet. C6 nhiém vu bdo vé Aglet tranh khdi cac truy cép truc

tiép dén cac phuong thirc public. Ngoai ra, né c6 thé an di vi tri thyc ciia Aglet.

- Context: La workplace cua Aglet, cung cap cac dich vu dé duy tri va quan 1y cac hoat

dong cua cac Aglet. Bao v¢€ host tranh khoi cac aglet doc hai.

- Message: La ddi twong dung dé trao doi thong tin gitta cic aglet. Aglet trao ddi

thong tin v6i nhau bang cach truyén cac thong diép. céc thong diép nay co thé duoc

truyén déng bo hoic khong ddng bo.

o (Cdc hoat dong co ban cua Aglet

Lép ibm.com.aglet. Aglet cung cip cac chirc ning co ban cho mot déi twong mobile va moi aglet

phai 1a thé hién hoic 16p con ctia nd. Dé sir dung mot aglet, trudc hét phai tao ra thé hién (Instantiated) ctia

no. Co hai cach dé 1am diéu nay:

Cach 1: tao mot aglet hoan
toan mdi tir dinh nghia 16p bang
cach goi ham
AgletContext.createAglet(URL
Codebase, String name, Object
init). Ham nay tao ra mot thé hién
moi trong context va khoi dong nd
néu can thiét.

Cach 2: Tao ra mot ban

sao ctia mot aglet di ton tai bang

Tao ban

Context A Context R

GUi

Nhan

Nglng kich
hoat

Hinh 3.2. M6 hinh vong doi va hoat dong

cach ding ham Aglet.Clone(). Aglets dugc sao chép ra co cung trang thai nhu aglets gdc nhung c6 aglets

ID khac.

Khi duoc tao ra, mot ddi tuong aglet co thé dugc gui di dén va/hodc nhéan vé tir mot server khac,

ngung hoat dong va duoc luu trir dé r6i lai duoc tai kich hoat.

Mot aglet co thé ty giri chinh nd dén mot server khac bang cach goi ham nguyén goc

Aglet.dispatch(URL dest). Aglet luu trii trong mot context va c6 thé di chuyén tir context nay dén

context khac trong sudt qua trinh hoat dong. Do server c6 thé phuc vu nhiéu context trong cting mot

may 4o Java (JVM). Va mot host c6 thé phuc vu nhiéu server nén context dugc dit tén voi nhitng

thugc tinh sau:

- Dia chi cta host, thuong la dia chi IP.

- Port ma server dung dé nghe.

- Tén context trong server

Vi du: atp://aglets.ibm.com:1434/context name



Aglet c6 b thu vién cac ham APIL, bao g@)m cac ham chuyén biét danh cho vi¢c phat trién cac tac
tir. Khi aglet duoc tao ra, nd s& chay trén moi may c6 hd trg aglet API ma khong quan tdm dén ngudn goc
ctia hé diéu hanh va phan cimg bén dudi.

3. Ung dung tic tir di dong trong thwong mai dién tir

Cong nghé tac tir di dong rat thich hop cho sy phat trién cua thwong mai dién tir. N6 phu hop
cho cac ung dung doi hoi mot sé lwong 16n cac tuong tac dong va truyén thong trén mang. Mot tuong
tac thwong mai dién tir doi hoi nhiéu tuong tac giita client site (nguoi ban) va server site (ngudi mua).
Vi vy, mé hinh tac tir di dongs cung cdp mot mo hinh thich hop cho thuong mai dién tir trén Internet.
Pé lam duoc diéu do, céc tac tir s& tu dong hoa mat phén hay toan by cac hoat dong kinh doanh trong
thuong mai dién tir. Trong do, cac tac tr ¢ thé dong vai trd 12 nguoi mua, ngudi ban, ngudi moi gidi,
ngudi cung cap thong tin,... dé thuc hién cac giao dich.

3.1. Mo hinh thwong mai dién tir sir dung tac tir di déng dé thwong lwong.

Dua trén mo hinh tac tir di
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cac tac tir ban bang cac truy vin SQL dén CSDL thong qua giao dién JDBC.
3.2. Xay dung irng dung minh hoa tac tir thwong lugng
Vi du duoc xay dung bang ngdn ngir Java dua trén nén tang Aglet Workbench mé phong theo mé

hinh trén (hinh 3.1).
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Hé théng mua bao Hinh 3.2. So @6 hoat djng ciia hé thong edm

cac lop: Abstract Itinerary: Pinh nghia mot mo hinh lich trinh cua tac tir véi hai phuong thic triru
tuong la go() va hasMoreDestinations(). Lop Itinerary cai dat giao dién Java.io.Serializable. Lop
Serializable gitup cho viéc quan 1y dbi tuong ma mubn luu trang thai cua débi tuong dé st dung lai.

- Sepltinerary: Ké thira va cai dit cac phuong thirc cua 16p triru twong Itinerary va luu gitr ddu vét tai
dich hién tai cua tac ttr di dong. Phuong thirc go() duoc khai bao chdng (overloaded), go(URL) s& dugc goi
dé tac ttr guri (dispatch) no dén dich tiép theo trong lic trinh. Phuong thirc go() st dung tinh chat dé quy dé
diéu khién cudc hanh trinh, cho phép tac tir bé qua cac host khong c6 hiéu luc trong lich trinh. Cac host
khong c6 hiéu Iyc s& 1a nguyén nhan dé phuong thirc dispatch dugc goi trong phuong thirc go(URL) ném
ra mot ngoai 1€, N6 s€ bo qua va goi lai phuong thire go().

- Abstract Childrens: 1a mot 16p triru tugng cho phép ké thira dé cai dat cac 16p tac tir di dong cu thé.

- BuyerChild va GetListChild 1a hai 16p ké thira 16p triru twong Childrens cai dit hai tac tir di dong
]am nhiém vu thuong luong gia san pham va tim kiém thong tin danh sach san phdm. GetListChild s& dén
1an luot cac host trong lich trinh, twong tic voi tac tir ban va gii vé BuyerMaster thong tin cac san pham c6
ban tai host ban. BuyerChild 1a tac tir thuong lugng, né di dén céac host trong lich trinh va thyc hién viéc
thuong lugng gia san pham ma BuyerMaster yéu cau véi tac tir ban, n6 s& luu giit lai thong tin vé gia thap
nhat va noi ban gia thip nhat va tiép tuc thuc hién thuong luong trén cac host khac cho dén khi hét lich
trinh. Két thuc lich trinh n6 s& giri vé BuyerMaster thong tin vé gid va dia chi noi ban c6 gia thip nhat. Cac
tac tir ndy sé& str dung phwong thirc go() cua 16p Itinerary dé tu né di truyén dén céc host trong lich trinh.
Sau khi hoan thanh nhi€ém vy céc tac tir nay s€ tu dong huy.

- BuyerMaster 1a mot tac tir hoat dong tai host mua, lam nhi¢m vu khoi tao céac tac tir di dong va
cung cép cho céc tac tir lich trinh va cac thong tin can thiét cho céc tac ttr thuc thi nhiém vu. Sau khi cac tac
tu dugc gt di dén cac host, thuc hién cac nhiém vu ctiia minh va gui tra két qua vé BuyerMaster .

4. Kétluan



Trong bai bao niy chung toi da gidi thidu v& mo hinh tac tir di dong, mot huéng phat trién méi cho

cac tmg dung phan tan. N6 dua ra mot phuong phép 1ap trinh méi, hudng téc tir gan giii hon véi cach tu

duy va hoat dong ctia con nguoi. Tuy con nhiéu kho khin trong viée trién khai hé thong tac tir di dong

trong thuc té, nhung mo hinh nay c6 nhiéu tiém ndng trong mot $6 ung dung. Pac biét 1a ing dung trén

mang mdy tinh, trong d6 cac tng dung trong linh virc thuong mai dién tir dugc xem 1a rat thich hop v6i mo

hinh nay. Do do6 vi¢c nghién ctru dé gai quyéet nhitng van d€ con ton tai cia mo hinh trén 1 rat can thiét va

can dugc dau tu nghién ciu.

Y b=

TAI LIEU THAM KHAO
TIENG VIET

Doan Vin Ban, Ldp trinh hudng doi twong véi Java, Nha xuat ban Khoa hoc va K thuat, 2003.

Hoang Ngoc Giao, Java va iing dung mang, Nha xuét ban Théng ké, 2000.

Nguyén Phuong Lan, Hoang Dtic Hai, Java ldp trinh mang, Nha xuét ban Gido Duc, 2001.

Tran Pinh Qué, Nguyén Manh Son, Nguyén Manh Hung, Nghién citu phat trién kj thudt va
kién triic hé phan mém dia trén agent cho thirong lrong tir dong trong thwong mai dién tir thé
hé thir 2, Bao cao dé tai nghién ctru 58-04-KHKT-RD, Téng Cong Ty Buu Chinh  Vién
Thong, 2005.

Ha Duong Tudn, “Ghi chi vé chudn CORBA, chuian XML, ngdn ngit Java va céng nghé tac tir”,
Hoi nghi he 2000.

TIENG ANH

Y. Aridor, Mitsuru Oshima, “Infrastructure for Mobile Agents: Requirements and Design”,
Proceeding of the 2th international workshop on Mobile Agents, Springer-Verlag, 1998.

R.Ashi, L.LRahwan et al, “Architectures for negotiation agents”, In V.Marik et al. Editors, MAS
and Application III, Proceedings of CEEMAS2003, Vol. 2691, Lecture Note in AI, Springer
Verlag, 2003.

C. Bartolini, C. Preist, N.R. Jennings, Architecting for Reuse: A Software Framework for
Automated Negotiation, in F. Giunchiglia, J. Odell, G. Weil (Eds.) Agent-Oriented Software
Engineering III, Springer-Verlag, 2003.

J. Bradshaw, “An Introduction to Software Agents”, In Software Agents ed. J. Bradshaw. Menlo
Park, Calif.: AAAI/ The MIT Press, 1997.



10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. W. Brenner, R. Zarnekow, H. Wittig, Intelligent Software Agent Foundations and Applications,

Springer, 1998.

W.R. Cockayne, M. Zyda, Mobile agents: Explanations and Examples, Manning, 1997.

L. Cogoi et al, “Seamless Access to Databases through KQML in an Agent-enriched Web”,
Workshop “Dagli oggetti agli agenti: tendenze evolutive dei sistemi software”’, Parma, Maggio,
2000.

J. Conde, “Mobile agents in Java”, CERN Particle Physics Laboratory, Technical Report
CERN/IT/ASD/RD45/98/12, 1998.

A. Corradi, R. Montanari, C. Stefanelli, “Mobile agents Integrity in E-Commerce Applications”,
Proceedings of the 1999 ICDCS Workshop on Electronic Commerce and Web-Based Applications,
Institute of Electrical and Electronics Engineers, 1999.

A. Fuggetta, G.P. Picco, G. Vigna, “Understanding Code Mobility”, IEEE transactions on
software engineering, Vol. 24 (5), 1998.

M. Greenstein, M. Vasarhelyi, Electronic commerce: Security, Risk Management and Control,
McGraw-Hill, 2002.

W. Jansen, T. Karygiannis, “Mobile Agent Security”, National Institute of Standards and
Technology, Special Publication 800-19, 1999.

http://csrc.nist.gov/mobilesecurity/Publications/sp800-19.pdf

N.R. Jennings, M. Woolridge, Applications of Intelligent Agents, Springer Verlag/ Berlin/
Heidelberg, 1998.

M. Knappik, J. Johnson, Developing Intelligent Agents for Distributed Systems, McGraw-Hill,
1998.

D. B. Lange, “Mobile Objects and Mobile Agents: The Future of Distributed Computing?”, In
Programming and Deploying Java Mobile Agents with Aglets, Addison-Wesley, 1998.

D. B. Lange, M. Oshima, “Seven Good Reasons for Mobile Agents”. Communications of the
ACM, 42(3): 88 — 89, 1999.

R. Lomuscio, M. Wooldridge, N. R. Jenning, “A Classification Scheme for Negotiation in
Electronic Commerce”, International Journal of Group Decision and Negotiation, 2003.

D.S. Milojicic, W. LaForge, D. Chauhan, “Mobile Objects and Agents (MOA)”, Distributed
Systems Engineering, 1998.

Vu Anh Pham, Ahmed Karmouch, “Mobile Software Agents: An Overview”, [EEE
Communications Magazine, July 1998: 26 — 37, 1998.

J.E. White, “Mobile Agents”, In Software Agents ed. J. Bradshaw. Menlo Park, Calif.: AAAI/ The
MIT Press, 1997.



26. D. Zeng, K. Sycara, “Bayesian Learning in Negotiation”, International Journal of Human
Computer System, Vol. 48, pp 125 — 141, 1998.
27. http://aglets.sourceforge.net



