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Objectivc and Agcnda 
---------------

What are mobile agents'! 
What are they good jar? 

Wllat t/o('s the flall,.e look like? 

- Definitions 
- Seven Good Reasons 
- Applications 
- Java 
- Design Paltcrns 
- Standardization 
- Future 
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What's an Agcnt? 
Th~ AI-b./!.sc(\ DclJniti.o..n 

All agent is software 111:11 llii..:i1.:i people and iJ..d1i. 
on their behalf. Agents work by ullowing people 
to ~ work that Ihey could have donc, to the 
agent software . 

./ Autonomous 

./ Goal-driven 

./ Reactive 

./ Social 

./ Adaptive 

./ Mobile 
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Mobile Agent 
,,---_._ .. _ ... --.-.----.--
State: needed for the agent to resume 
computation after travelling 

Implementation: needed for location
independent agent execution 
Interface: needed for agent communication 

Identifier: needed to recognize and locate 
traveling agents 

Principals: needed to determine legal and 
moral responsibility I 

Gl)l G'N'"''I M,\('IC 

Interface 

ImplementaUon 

State 

ILlS 

Place 

• Engine: Workhorse and virtualm3chinc for 
one or morc places 

• Resources: Databases, processors, and 
other services provided by the host 

• Location: The network address of a given 
place 

Principals: Those legally responsible for 
the operation ofa place 
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Sevcn Good Rcasons for Using 
tylobilc Ag(!!ltS - #J ________ ._. 

They cnc~li>sulatc protocols 
> As protocols evolve to accomll\odate new 

cffidcllcy or security requirements, it is a 
cumbersome if 1101 impossible task to upgrade 
protocol coJe properly. 

> Mobile agents arc able tu move to remole hosts 
in order to cstablbh "channels" based on 
proprietary protocols. 
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Seven Good Reasons for Using 
JYlobile AgcnJs - #~ . ___ .. __ _ 

They adapt dynamically 
> Mobile agents have the lIbility to sense their 

execution environment and react autonomously 
t~ changes. 

> Multiple mobile agents possess the unique 
ability to distribute themselves among the hosts 
in the network in such a way as to maintain Ihe 
optimal configuration for solving a particular 
problem. 
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Apl)lications .•• 

TclccomntUlliciition networl(.s sen/ices 
> Support and management of advanced 

Iclccomnmnicalion services arc characteri zed 
by dynamic network rcconfiguration. 

> The physical s ize of these networks and the 
strict requirements Ulllkr which they 0lh:ralc 
call for mobile agent technology to form the 
"glue" Ihllt keeps such systems Ilcxiblc yet 

effective. 
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Applications ... 
. _------ ... _--- .•. _-
Person ... assishlllCC. 
> The mobile agellt's ability 10 e.'l.ecute on remote 

hosts makes it suitable as 1I "assistant" cupablc 
of performing tusks in the network un behalf of 

its creator. 

> The remote assistant will operate independently 
of its limited network connectivity, ami the 
creator can feci free 10 turn his or her computer 

off. 
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Applications ... 

\Vol'ktlow applications and groupwul"C 
Electronic Commerce 
Secure n .. olu~ring 
llistributcd information rctric\'al 
\\:Ionitol"ing and notification 
Infonmltioll dissemination 
Parallcl processing 
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Significant Shortcomings 

No support for preservation and 
."CSIIII1IJtioli oflhe execution state 
> It is currently impossible in Java to retrieve the 

full execution state of an olljcct. 

> Information such as the status of the program 
counter lind frame slack is permanently 
forbidden terri lOry for Java programs. 

i 
I 
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Itincrary Pattc\"ll --_ ..... __ .... __ .... _--
The Itinerary pattern objectifies agents' 
itineraries :'lI1d their navigation among multiple 
destinations 
Usc this pattern when you wish to: 
> I-fide the spcl:ifics of an agent's Ir:avd plan Ihull its 

behavior in order 10 promote modularity of both 
parts 

> Provide a uniform interface for the traveling of i 

agents I 

> Define tmvel plans that call be reused ami shared I 

by agents 0 'l GWm\l 
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Standardization 

,\IoM/" Agem 5)'stt'1II b lf('rlJpt'nlIJiIiIY Faci!ily 
(MASIF) 

> Object tI,-lanagclllcLlt Group (0 :\1( ;) 

;:-. Cn-submiucn;: ('ry~t:tl i i', (icllcr;11 Magic Inc" (lM D 
Fokus. 1B i\1 CorpnrJtion. :1ml the Opell (jrllll l' 

Foundati on ror Intell igent Physica l Age nts (FIrM 
> rvlany compll11ics (but at strJ tcgic level) 
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What is Needed? 

Community-driven. inllovati ve rule 
breaking activity 

Core of key players in charge 
> No commiucc work 
> Open 10 the communi ty - OJll.!n Source 

A languagc-ccntcrcd standard Aill (Java) 

Truly system-independent '.lgents (API) 

Agent system intcropcrabilily (protocol) 
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Future 

The future for mobile agents looks very 
promising. For the past year we have seen 
> strong increase il\ research activity 
> commercial interest on thl.! risc 
> increased availability ofsySlclllS 

> application stories being pulJiishcd 

"'I) Gm'Ml 
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DISCUSSION 

Rapporteur: Dr J A Smith 

During initial presentation of Aglets, Professor Sloman asked if there was a notation of 
contract. Dr Lange replied that there wasn 't; that the intention was to achieve a quick 
prototype, all-be-it with a list of items to be fixed later. 

Also during the main presentation Dr Lange suggested that an as yet unfulfilled purpose 
for agents is the establishment of a special purpose protocol above the basic transpOlt 
layer. Mr Peine suggested that Jini operates in this way, and Dr Waldo suggested that RMI 
is another example. 

Starting the discussion period after the talk, Professor Randall asked what is the future of 
agent technology. Dr Lange suggested it didn't look good; specifically that five years 
(since the arrival of agent technology) is too long for there to have been no breakthrough, 
i.e. significant application. Dr Thomsen suggested that Erikson are using agent technology 
in telecommunications switches, but perhaps without great pUblicity. Dr Lange replied that 
there are many systems which might be described as agent systems but which are not agent 
systems in reality. He described how typically such applications could make use of an 
agent framework, and cited as examples the management of hubs by Cisco and remote 
software updating by Marimba. He stressed however that there is nothing so far which is 
really driven by agent technology. 

Professor Sloman suggested that perhaps the idea of "mobile" agents is misplaced; more 
useful perhaps is that of "remote" agents. Dr Lange concurred basically though thought 
that one possible application for a genuine mobile agent might the encapsulation of the 
state belonging to a person who is moving around, and needs to take his state with him. He 
added that a Microsoft application which monitors for possible suitable updates is really an 
example of a remote agent; likewise the Merimba application referred to earlier. Voice 
Agents 

Following the first audio example during the main presentation, Professor Sloman asked 
what happens in the event of a failure of understanding. Dr Lange replied that the system 
speaker would be apologetic in tone. Dr Thomsen asked if it would be possible to choose 
the personality of the speaker and Dr Lange replied that it would soon be possible. 

Following presentation of the On-Star service, Professor Jones remarked that of the 
component services described, share update etc, a particularly interesting one is email 
since this contains quite arbitrary dialogue. Dr Lange explained that the mechanism 
employed is voice messages, so that the arbitrary dialogue is contained in packets which 
are handled within scripted dialogues. 

Professor Sloman suggested that if the system failed to understand and went ahead with 
some action it would be necessary to intelTupt. Dr Lange replied that the policy is always 
to support a user controlled roll-back, for instance, rather than actually deleting a message 
on request, moving the message into a delete folder. 
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Dr Holt asked how easy it is to use voice to create a script. Dr Lange replied that this 
wouldn't be the approach used; describing a demonstration by Microsoft of a possible 
interaction with a word processor, he said he could see no broad use for such techniques. 
Rather, while testing scripts in audio interaction, the linguists at General Magic would 
enter them using conventional keyboard input. 

Following on from his earlier comments, Professor Sloman pointed out that it would 
sometimes be desirable to interrupt, e.g. if the user realises that a misunderstanding has 
occurred. Dr Lange replied that the audio examples presented earlier did include such 
interruptions. 

Professor Vogt commented on the instances where the system performs transactions, 
asking how the interface, e.g. to a trader, is actually handled. Dr Lange replied that the 
trader has a web site and that the interaction works in the same way as a conventional web 
site interaction. 

Dr Watson asked what is the situation with regard to liability in interactions with stock 
trading. Dr Lange replied that cun'ently NASDAQ don't allow this sort of voice based 
trading; continuing to say that ru les need to be defined. 

Professor Jones asked about personalization of the system, suggesting for instance that he 
could define his maximum available amount and then the system could recognise a mis
understanding if the amount to be spent exceeded this amount. Dr Lange acknowledged a 
research interest in home scripting and agreed that scripts developed by General Magic 
would be developed with a personal computer, being able to tailor the system is a 
reasonable wish, but suggested that the auto companies would be interested at present in a 
basic pre-defined system. 

Dr Wood commented that the choice of an ultra-thin client is ideal for the voice exchanges 
with the driver, but suggested that a passenger in the back seat might appreciate a screen 
based interaction. Dr Lange replied that voice is just one channel being developed, and 
that other channels share a common server-based architecture. 

Dr Elliott remarked on the difference between the voice agents scripted in XML and the 
earlier perception of agents. Dr Lange replied that the idea was to borrow the most suitable 
notions used in agent work and exploit them in a new context. 
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