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Abstract
To make information wbiguiously avalable fo the
people in the workd requires nod enly the Information
Swparhighway, bui also a non-fradifonal compuiling
paradigm, such as the inleligent messaging, o
prarcame (ha intgrmittent conmection problem infenem
This paper descrbad ihe
develgpment of a mekis agenl serdice Rahwark
prolofype currently wndergeing in (e Aalional
Chengchi Universiy. The main obmcive of fhis
prolafype i fo simuldte a real sprraticnal mobie
agem service pahvork, fo analyre rthe mahwork
behavior, and o arercise our selihons, The spstam
will he geveloped according fo  lhe  previously
proposed gpen architecturs [ 5] and hybrd mabilty

i & mobia anviranmen.

management infrastructure [16]

1. Introduction

1,1 Agent and Agent Mobility

Hacause of e advance of computer and
communication technploges as well as the promobon
of Mational Indormation  Infrastructhure (MG, the
progress of moble compuling 5 acoslerabng it a
revalitishary speed making the dream ol upiguilous
nlormation senvice a reality [3,4,14,22,.25). The goal
of a ubiguious information service network i8 10
provide nformation o the usars anylime anywheare.
To accomplish this gaal, ihe service networ must be
supported by some  uipaguibously availaie
communication networks and be able o convenienty
access o various information resources. Currantly,
wireless communications networks such as AMPS or
GSM oallular networks will be able o support the
ubmuilous communication requirement.  As for the
corvenient information services, destributed computing
technology seems to be an ideal computing paradigm.
In a distributed system, all serers in a network are
integrated inlo a single logical server such that clients
can access the network resources ransparenthy by
imeracting with a single server.  Unforbunately,
applying distributed computing technology in such a
scale and heterogensily will have to take a rrch
knger e o reakee in the real workd,

-278-

Thug, cliants will have 0 acoEsd  neleor.
resources in a prescrpbve fashion by nterachng win
indivickeal sensers step by Step 0 accomplsh &
complicated sk, Howawer, % mosl  mobie
compLting environments, the nabure &
commesnicalitsng ig intenmittent and the baliery ensrgs
i limaded Thus, it is very dificull 10 accomSisn g
complicated task that requires 25 cleand o RSS2 walr
multipla  senmers  nlEnsaly &  pon-racnions
computing paradigm, the imheMpen messaging. na
allows clients 1o interact with mulliple serders o 2
dynamic faghion has been brought up 3 cope wik
this problem [7.9,10,12,13,18,26]

Simply speaking, an mleMgeni message 5 a3r
electronic massage (hal carmes a compulel program
whelthar procedural of declaratve, that can be
executed by the receiving servers on behalf of the
originaling client, The program i (he message ca”
also  instrsst & receiving Serser o
autcmatically the message ilsell [0 another Secvar, o
whach the program & executed conbrivoust 0
pipeling fashon. Such a Messags 16 AlS0 KNoWT &5 a0
intelMigant agent in other fields [T 11]. For simpiaity. ©
i& called an agead in the rest of thes paper Gooc
examples can be tound in [14,15]

Forwars

Since an agent may be traveling in 2 senice
nerwodk, the originating chent may nal be able 1T fracs
or control its operation diecty A Serice refwors
miest provide some mechanisms allowing ds Clenls 10
trace and control these messages. The probem i
referred to &% the agent mobifiy maragamaent

1.2 Client Mobility

The telecommunication neiwork techaology 15 TSR
toward providing mare mobility and Hexibility @ the
USErs. Thie recently  emerging  Fessona
Communicaten Services (PCS) technology makes
use of the Intelligant Network technology to push the
lelecommunication technology further. It provides 2
highar degree of mobility 1o the users such that a user
can move across  different  lelecommunecaton
networks, referred o as the personal mebimy, anc
can be indapandant of terminal devices, relerred jo as
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e terminal mobiwy [1T1927]  In [16], Len
poposed a new mobilty, the chenl mebidy, that
allows users communicate acress difierent  logecal
networks. For instanoce, a callular phone will De ahle
ko send 4 message to of 10 receive MaRsages fram
the Internet by ks phone AU

1.3 Moblility Management

To make a servioe nebwork commercially viable, 1 15
essential 1 have a high guality and cost effeclive
pparabon, Sdminisiraton, ard mainbenanca system
(ChABM) in place B0 guarames A cerain  sendice
qualty Folowings ara some cntical DASEM propems
with respected 1o the mobility management faised .
[15]

| How 1@ locate an agent in & service network?
o How bo locabe a chent?
9 How 1o know the stalus of an agent?

4  How o contnal the execubon of an agent thal =
pravaling in a senice network?

5 Haw b brace the execution of an agent (egq hos
debugging of auditing pUIPOEES]?
They are by no means exhaustive Furthermase, there
are olher issues such as ransachon and secunty
cuypports needed 1o be addressed as wall [15] The
initiad version of our promtype will faciitale the siidy
of the agent and clent mobilily management

1.4 Open Service Network Architecture

Tradiional  ielecommunicabon networks  such  as
PSTN and BOD Toll-Free service used 1o take
considerable resources and long deployment durahon
o egtablish, One major resource drain in o such
networks & e OAEM {and provisoning 0o Some
cases) M will be impractcal to demand  the
comparable  resources 1o suppart the DAEM
functionalies in many perspactive informabon
carvices. The compubing communily will hawe o raly
an themeeles, rather than the pElecommunication
community, to develop and deploy the demanded
funchionalities. AN infrastructures and sohdions s
nol  requires any change to e existing
ielecommunicaticn network.  To  achieve Ehis, ‘W
employ the open  Benice network  archibectire
proposed in [15], which separabes sarvice networhs

from ransport networks. | alko allows SenicCES ol any
seabe and any quality o be introduced ints the
natwork  easily  Service providers  can  choose
whicheser operaton mdel 2nd the quality leved based
o the resources avadable to them. That archieciure
is surmmanzed as follows

Bazic antilies ane sanaers each proveng @ spaciic
mformation service. They are connected by vanous
logical of physical communicahon nemorks such as
the Intemet, the PSTH, or the ARDIS rachs medhwork
The nebworks et provide connectvity SERRCES
botwesen servers and clients are relered to &5 the
transport petworks. Any number of server can be
imegrated  together o form & gardice maiwark
providing higher level sanvices k0 their cliens A
cemwer can participate Mo maore han one BEIVICE
nebwork. A rerminal i a physical davice that allows a
chient to inleracl with & transport netwark (and senvice
networks). A tesminal  could b a telephona, a
Personal Digial Assstant (FOAL, a desktop PC, or a
workstatian, elc. (A terminal is assocaled with a
transpoet network, while a client i associated wilh a
gapyice  nefwork,  There 15 A0 fed  relationshgp
between & client and a termnal ) Thag archleCchuare
provides the franspot netwonk transparency as well
as the requied flewbility 10 the Senice riebworks
Fieaders are refermed bo [15] for detals

1.5 Hybrid OA&M Supperting Mode

Cantralized OABM support & easier 1o achieve fighes
sprvice quality  However, it suffers higher aparatian
cost and long deployment time duralion On the other
hand, distibubed support 18 usually moe mexible 0
ntroducing new  senices  and  has much  lower
cperalion cost, but @ suffers lower service quality. The
open  senice  nefwork architechure Bcoepls  both
approaches. Howevel, many perspechve infonmalon
sarvices will nol be able to afford the expensive
caniralized OASM suppor, whie they need canain
level of service quality beyond whal a distributed
approach can offer. In [18], Lien proposed a hybond
CMAM supporing structure that can fake advantages
of both approaches. In that hybrid approach, all
OASM  functionalities are classilied info W
calegories:  distributable  and  non-distributable
Distributable functionaliies can be supponed by any
server in the natwork of aven cliant's own FESOWICES.
Mon-distributable funchonalties must be supported by




desgnaled  sansars Thesse  chlica ANk mare
apprapfiate 1o be managed cenbrally, such as securby
ard  billing classified as
distnitaibde and mast be managed centrally. It 15 yed
b be researched 1o deline and o cassify all OAEM
funchions. bany perspective services will be benefiled

fraem this hybnd OAE K suppoeting minok:

funcions A2 non

Juggeng from the fact thal the Intemat users ane
growing in an exponenisal rate, most of the rmobde
compuling users in the luteie will have slahonary
aceeds b e Interned from thee ofhces or homes
Thiec [acilfies are callied Home Faze Nodes (HEMNS)
T further reduce ocgseralion cost, Lien proposed o
use these personel facilibes o help managqing Serice
nepmorks |16] A user can chooss o use the Facilitas
peovided by e sernce provaders of hisher own HEMN

o0 manape the cliend and sgenl mabilites

2. Infrastructure for Mability

Management

2.1 Basic Definitions

In this sechon, we descnbe the overall mbrasiuciure
that our pralafype will soopted [18] This mirasiuciure
aliows personal Interned faciites 1o pamcipate i the
ol clem For

simphcy, we asswme chents and agents can only

and moblilies

AT agent

Iravel willbun Ehe Inlednal in i mibil gaeodaolypa

211 Agent ldentification

Ewery agenl must have an dentbcaton (hal S e
with respect 1o a parieular service network. A& simple
Wi SEgEmIEn (chent-1Cy, message-I0)
would be  suficent many casas, whene (he
message-10 i & umgue sequence mumber generatad
by thie client

1D =lruclure

L]

2.1.2 Ageni Status

The lalkewing is the list of agent slabus obeervable by
the exernal emites such as  clems o olher
authorized enhibes

. Funning - an agent is being execubed by A Sana
Please nole that the sunnng state defined bere S
difierent frormn whal & defined in the Iradiional
operating systems A runneng agent here may
actually be blocked waitng for local resources o is
waning for an exiernal message such as he input

-280-

lrarm it ongemating client. Since & blockng slade &

o

not cheenvable by the exiernal enfibes, 1 =
considered in Ihe running state,  Howaved
referance purpose, we call such an agen io be o

spmamg slake

= hopping - &n apent s being lomvarced 10 anome)
Sgrvar

fermimnated - an agend s BIMINaea

- suspended - an agent & suspsrncded in the miodle
of or bedore an execulion by an authonty exiernal

io thal agen

« frazen an agenl In A samver i ot beng
execuled, but is wailting to be forwarded to anoifer
CErET

The déference betseen "spaning” and Suspenoed

i that a spinning agent can resume k8 exacution by

isall  wihoul axlarnal
suspended agent canl  (Even if & spinning agent =

Ay perrmission while 3

waillng for Sametning, i can atways resume ised bl
dacides mok o wal |

2493 Current Execution Node (CEN)

ni

« Currenf Execution Moede - e node that an age

currenily esides

- Regiztered Current Execufion Mode - tha curnedl

execution node of an agent shown @ s

holdar, which will be explamed lster 0 Sechon 3
2.1.4 Execution Log

The execution status of an agent such as which node
it caime from and which node it was fongarcea 1o may
have o ba saved in each of the seniers visled by mat

agent. This is especially usaiul lor fracing purpose
2.2 Facilities for Mobility Managem ent
221 Metwork Management Center (NMG]

A central faciity is neeged to support all ron-
distriutable  management funclons  as  well  as
districutable functions i it i mesded  Typical OASM
functions are chenlt  and  senver  egEsiranon
authenlication, name Server, coorchnabon, or cluert
specitic services Although, # looks like & single node,
il may achually be a number of nodes distrbubed over
& network. For sirmplicity, we assume a MMC & a
gingle nock
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In general, & commiercial servica network, usually
needs a MWMC for such lunclicnalfies as billng,
authenticatson, security, ebe

29 Home Baze Mode (HEN)

Evan though a mobile lien may change ils locations
frarm lime 10 bme, it usually has a home locaton and
a most frequently used Infernet access point such as
a personal account @n an inlernet-connected sysem
ar & PG, called Home Bage Node. This infrastruchane
proposes 0 make use of HBM o share the CARM
walklogd, When a chent subscribes b A sERCE
network, hisfshe can choosa to use or not o use
hemher own HBM A lot of overhead in managing a
sarvice network can be saved by using HBMNs. A
HBM can also offer audiary computing resources o
help mobile termnats o cope with their residental
resource limitation  Aeaders are refered 1o [16] hor
datails

In faci, # a larga portion of the workload s
performed on the HEN itsalf, a mabile terminal can be
wreated as an intelgent terminal for that HEN

2.4 Status Holder

The stars holder lod an agent is a place 1o store the
siatus of an agent so that the client o other
guthorized eabties can acoess the informaton easdy.
It can be any node such as chent's HBN or the
original Access node, or even (he NMC isell A
gysiem may require @ach agent o repor s slalus b
its staius hodder on fhe designated evenls such as
arrive-a-node_ suspended, lrazen, etc A chent can
choose whalever the evenls his'sha is interested
when hafshe submsls an agent. An altermalive stabus
holder may be needad when the avaldability of ihe
onginal staiug holder is a concarn. A client can even
requeesl an agent et 1o report RS glalus b Save
coammunication  cost These all depend on
implemenabion detaits

3. Location Support

One of the most important issues in mebility
management is the ability to locate an entity such &s
an active agent or a chent In this section, sevearal
solutions will be proposed based on the infrastructure
ghown in the last section

S2E1-

3.1 How to locate a client?

Due io the separstion of sernsce and ranspon
networks, Bhe clant location problem must be hanghad
by the service networks themsetves, not the transpon
riebwarks In  the proposed hybrid  OAEM
infrastruciure,  the facilites available for mobildy
management ane quite nch as compared o the
fracdtional PCS approach. Both WNMC and HBMs are
available for keeping track of client locations. By
disiribubing the location registrabon lunctionalities 1o
these laciities, the traflic o the MMC can be
signiticanly reduced, although it may take more
messages and longer time o lecate a chant

A swraightfiorward scheme is very samilar o the
HLRWVLA scheme m PGS Each moving  chent
registers hisfwer curient location ino hisfer HEM or
MMC. When Iocating & client, an inguary is sant 1o the
MMG 10 obtain the client's HBN, then another indgury
i& sent over these o obtain the registersd locatan

3.2 How to locate an agent?

Adter an agent is submitted inlo a service nefwork, the
client or the netwark manager may need 1o KNOw 25
current location in osder to inguire its stalus, or b
contral ils execution, e, A simple way 5 bo send
another agent, called search agemi, o search thue
original agent along the original path, or 1o sand a
mescage o every server where the agent might have
vigited, There are some problems associated with
thesa straighforwand solutians

1. Sending many wirgless mMessages ovar A
wialass ink may be oo exXpansie

2 The path that an agent took may be non-
detarministic such that it s dilficult o trace

3 A sequential search may take oo much fime.

Therelore befter ways 1o lecate an agent are needed
The concept of status holder is specially useful 10
support such a need, which will be shown n the
followmngy Subsechons

2.3 Chase-from-holder Algorithms

When using a Chase-from-holder algorithm, & search
agant will visit the status holder of that client first 10
inquire the registered location of the targel agent and
then route 1o that node.  If the target agent is found in
that node, the search agent sends the resull back 1o




thie chent and lerminates. Otherwse, IE uses a trace
akgoethm i chase the arginal agent along the ongnal

nil]y L]

3.4 Siotus Holder Independent Search
Rlgorithm s

When a stefus holder is nol available for search, o
when the agent being searched ksis contact with fs
stats holder, a bnd search is inevikakbia

3.4.1 Binary Search Algorithms

A search algonthm sirmilar b e binary Search in
searching a value in an array of dida may be good for
bind seanch. B can only work in determensshc moubng
whiere the expecied vEibing nodes as wal a5 tha
wisiting SEgQUERGE Are KNOWN IN A0Vance

3.4.2 Execulion Time Dependent Search
Algarithm s

i a cernl has a good esimaton an the samnice msa in
gach skep, hadshe may have a good guess on he
current location al an agent By using this iMormahon
in a search it may be able o reduce the search ime

sEpnaficanily
1.5 Helaled |lszues
1.5.1 Exact Search wvs. Approximate Search

Because 1he execwlion of an agent comlinees 10
progress, the exact currenl kBSaban of an agant mighi
hawa almeady changed when he chenl recemes ine
acknowiedgerment. Ta make e localon ol &n agen
remain unchamngpsd atter it is found, a freeze agent his
i be submitied fogether wih the seach agent
Chherwise, only an appioximabe  location wil be

ohtamed
3.5.2 Hon-determinislic Execullan

The search algorithms presenied so far all assume
that Ihe agent o be searched fraveled akeng a
predelarmined path. It may not be the case when e
path 0 ook depends on real time condions and Mus,
it mon-delarminstc. In this case, the chase-drom-
holder algorithms are mone approgaate. 1 is yet 1o be
regearched d the states holder is nol asailala

34.5.3 Lost Agent

An agent may get lost due fo a failure in the agent
ittt the server i resides, of the network & travels
such thal no search agent can find ils Stalus

R

Somatimas il may hawve no harm 0 ust sgnore the |lost

agent. Howeawer, | may be necessany o recowes the
Inst agent in somee ordical SAUBNoNS SWeh A5 DRESINEES
trangactions, This pioblem is fether complicated
when concurment execution 5 allowesd because il =
difficull b Know shather all chikd agents ane ale and
all tinish their assignments.  Further research on fhes
155Le 15 needed

3.5.4 Aace Condilions

Sinca the tanged agent may e mosing wnie a seach
agent is looking for il a non-seguential search may
fail by locate an agent. Therelore, 1 15 essenhal lor a
saarch algorithm o awold 8l possibie race condiions
COne af the main obpctyes of this  pralolyping

experirmen 1S 1o analyze all possible race condilions
3.6 Conmcurrent Search

Sequential search may lake much longer Me Han
what a chent can oleraie. A chant mey submil more
than one search B3enl inio & netsark © reduce ihe
search feme. A search agent may also create child
sparch agenls by igell 1o covar all possible paths in
non-gelerrmnstic situabons such as an iHhen-else
decion.  [The actual roube an agen? ook mgh
depends on real ime condfions od on e Intonmalxn
il obtaamsad an the course of ks execuiin. )

Lipan IS50eEs Aare
- Hivw b cormvarge forked agenis™

= Wha 1o do i some chikd sgenls, or 8ven I

parent search agent itsell gets lost?

= Hiorwr i lersunabe all chld agents s

4, Status Inquiry

The mast straightforwarnd way to inquire the status of
an agent is b0 send a search agent fogether with &
siatus-inquiry agent. On the ofher hand, @ an agent
always repons its stahus 1o is stalus holder, s stalus
can be easily obfained right from there.  Again
because the execuban ol an agent oanlinues o
progress, the exscl status of an agent i@ not aasy o
phtain due 1o the potenbal message traveling labency
One can send the status inguiy agent directly o the
cument execution node or bt the staius o be sent
directly & the clisnt {with higher esmmunication cost)
rather than its status holder i the silualion is
permitted. Cine has 1o balance the accuracy and the



2 The system will be designed with flexbility so

that each of ils components can be easily
replaced.

3. Tha system will be designed avoluiionally that
anly the simplest plaborm will be implamented
indtially and will be evolved gradually imo & mone
complate sysiem

6.3 Server

There are plenty of dasmon sharewares available
owr  the Internet thal are aclivatable by emai
ressages and can be easily modied 1o fit our need
We will foces on the internal desgn of & serer

The first design consideration & the mansgamend
of sharable ndormation such as clients profiles,
axecution log, agent Sabes, elc. Considening the
raliability objective, disiributed database is rejected
and decantralized database will be used. Each sanvers
maintaing its own local infarmation such a5 sxecution
kg, Client information will be cenlrally mantamed and
diginbuled to all other siles. Considerng its low
update frequency, replicating client infarmation to all
senirs won'l be too much a burden. Neverthaless in
our inilil design, the suthenticabion process will be
camied oul by the Home Basze Mode of each cient. To
simphly the regestration processz, each clenl excep
ihe netsork manager can only register b a sefer
{and will have only one authenbeation serser for each
clent), all requasts that need ko e auihenticabed will
be fomwarded o its HEN first. In the fulure design,
authentcatssn will be distributed to all other servers in
the sarme Service natwork o improve the accessibility
preventng a client from baing rejected by the nebwark
cue b @ lailure occurring in its HBM

The network manager who maintains the agent
nebacrk wsing a management sysbem must be able to
acoess o all other servers. B can be sopn as a
super-cent who has registration on all Servers

Mormally, the path laken by an agent is
dynamically defined by the scipl contained in the
agent. The agents will trevel aulormalicaly in the
netwark while the script = being execubed  However,
an agend can also travel through & predetined path
with mich ks oveshead. A typical example | an
agent that performs moutine network  management
lumctions such as server status collection. (Mote that
althowgh a network manager, with a risk of traffic

L

f-ﬂﬂgEIE-lil:ll'l. can oadcast messaqes 1o all servers o
collect thair stalus simultaneously, il can also send an
agent bo collect the status of all servers Sedquentially
withaut ri=king traffic congestion.)

6.4 Agenl Script Language

Designing a sound and complete script language can
nevar be a irivial task, especially for such a newly
emarging paradigm, Currently, there are two
compating standards, el and Java MNeither of them
B maiure enaugh o be acoepied by most of the
users. Our inital protolype will have o creale a higher
leval of sbsraction thal can be buill based on efher

one

6.5 Agent

B.5.1 Agent Status

As defined i Section 2.1 2

65.5.2 Agent Resouroce Control

Similar b0 & process o an operabing syslem, each
agent is allocated with some resowrces, such as size
in byle and execution cycle time. There must be some
caomral mechanism o prevent an  agent from
ovesrruning the allocated resources. There are plenty
al resource control policies that can be borrowed from
operating systermn area. This system will facus on the
probiems that is unigue in oL enyino nmsan

Cine way to avold miofmabicn overdlow in relrieving
larga amount of inlormation Trom a Serder = o
transfer the retneved inlormation back b the chent
immediately before treveling to the next node

6.5.3 Agent Log

in amder o trace the execution history, the execution
of an agent will be logged in esch server @ visibad as
wetll as in the agen! idsell Basic Iﬂ-gggr_l informadion: in
seErvers is as follows

= glient ID joptional if it is part of agent 10s)
« agant 10

« arrival Bme

v depaniune firme

+ NESOUITE Ugage
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cost acconding fo histher own need

‘5. Execution Control

Afier an agent = submilted, a cient may want 1o
regain the contied of s execution, Fof example, if one
find that the balance in hig/her bank acoount i not
encugh fo pay the bill for a submitied shopping agent,
or hafche may simply change hisfher mind, he'she
has to teeminate that agent before & is oo lale. The
dafined contral functions are

+ terminate - kills an agent

« frmaze - postpones the forwarding of an agent until
il MESUme MESSage s reoened,

= suspand - suspends the execution of an agent
untl a resume message s recaived, and

v resyme - fesurmes the sxecubion of a suspendad
Of IFoFen agen

Thene 5 an open ssua: what i & frozen or suspended
agent never gets resumed or terminated? Some kind
of garbage collection function must be provided bo
contiod these cephan agents.

%5.1 Look-Ahead Control

A cliend may wan! o send a control agent o & noda
ahead ol hme belore the targed agend amses that

nade. For exampla
- 1o change the original plan, of
« advanced Frisere or suspension

The control function will be performad whan the target
agent amves the node. The defned look-ahead
control functions are:

« ferminate - kKills the execution when he ange
agenl arrves

« fregze - execules the agent when the larget agent
amves, but postpones the forwarding of the agent
to the nexi node untdl & fesume message g
receved,

= suspamd - suspends the execution ol the target
agent immediately when it arrives at the node until
a resume message is receied;

+ cancel - cancels a previously submitied control
resquest

-283-

R

There are some exceplions: a targel agent may
never reach the node such thal the look-ahead conirol
agent may not gat a chance o apply and becomes an
arphan eventually. Some kind of garbage collection
must ba provided.

Another interesting exceplion i that a look-ahesd
control agent may arrive a node laler than the target
agent. (This can be detected from the execution kg )
In that case, a chase algonthm must bBe actvated to
chase the target agent akng ils traveling trace.

6. Current Implementation

Inteligent messaging paradigm is such a newly
efmerging area that we do not hawe sufficient
knowledge about its behawvior under &l possible
operation conditions, especially in a real oparation
system. Thus, thare i 8 need 0 creabe a simulabed
ervironment 1o facilitate further shudy in variows critical
Igses menboned above. A project is  owmently
undergoing in MCCU jo develop an agent mability
management netsark probotype, The platformn will
consisl o a gel of servers capable of nteligant
MEeSERqNg Support, & scrigl language, and an sgent
IMEMAgETEN Syabam.

6.1 Transport Mechanism

To compliant with our open arehiteclure and o
simplity the implementation, emall system (MIME
prodocol) over the Intemet s adopted in the inital
diasign. Servers, chants, and agents all communicale
with each other through Email. Every agent i
wrappad within an email message. Howewver, the
sysiem will be dassgned with necassary flewbility that
the wndedying ansport nebwork can be  easily
replaced if a betier mechansm is available

6.2 Design Philosophy

In sddiion io the archilechie prnciples wa proposed
in [15], the system will be designed with the fallowng
guidzlings:

1. In order fo maintain the gquality of service,
system refiability i= the main objective with
highest prorty. (A= a  consequence, most
components in our system will be as simpea as
possibde.)
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. tErmination conditon

6.6 Management System

The mangement syslam acts as a super client using
the same Emall proiocol to communicate with al
garvers. Major managerial funclionalties are agent
control and network monitoring.  Detailed functionality
are describad in Secton 3-5

7. Summary

A ubiquitous information service environment needs 1o
offer the client mobidity allowing ils clent o move
acfoss different logieal networks, To owercome the
intermittant connection problem mherent in o mobie
ervironmants, it alse needs io ofler the agant mobility
gllowing its chents W Acopss network services by
sending an inteligent message to cluse the nelwork.
To guarantas the service quality tor & senvice network,
an DAEM sysiem is needed B0 manage Dh
maobililies

The OASM systerm are often 1o be the most
expensive and most complex system module in
supporting a service network. Due 10 a lack of real
paperience N operatng  an ubiquitoies  information
serdice network, there are many problems. related o
this new compubng emwironment yel o be shded
This paper describes the probodypeng  experimen
wndergoing in the National Chengehi Liniversity. Thes
protolype  is  designed based on the previously
proposed open architectura that s independent of
physical communication natworks and has greatest
Rexibdity for ntroducing new senvices [T also
employees the hybnd management mode proposad in
[16] %o incorporate personal Intemel laciy for
reducing OA&M cost. This experiment will allow L5 1o
shserve this new computing paradigm mare closely.
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