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1 ABSTRACT 

This video presentation describes the RETSINA (Reusable 
Task Structure Based Intelligent Network Agents) frame- 
work, explicates the unifying organizational and architec- 
tural ideas and demonstrates their applicability to various dy- 
namic domains (e.g. Financial Portfolio Management, Dis- 
tributed Calendar Scheduling, Satellite Visibility Tracking). 
The architecture of a single agent as well as the coordina- 
tion strategies that the agents use are presented in some de- 
tail , RETSINA is a flexible framework that enables agents 
to dynamically form agent teams “on-demand” to solve a 
problem, taking into consideration and adapting to-the user, 
task and situation, For example, REISINA agents monitor 
sources of stock information, financial news, historical data, 
EDGAR data (EDGAR is the database that keeps annual and 
quarterly company earnings reports) and notify the user of 
relevant changes, In addition, the agents collaborate to in- 
tegrate data from these different sources. Moreover, they 
provide advice to the user regarding prospective stocks and 
act on a user’s behalf performing stock buying and selling 
transactions, 

The RETSINA group believes that the next generation 
of agent technology will heavily reIy on multiple adaptive 
coordinating agents that support users not only in gatber- 
ing information but also in making decisions, thus providing 
advantages far beyond conventional agent technology. This 
video presents the lessons learned in a wide variety of do- 
mains, 

1.1 Keywords 

Agent architectures, multi-agent communication, informa- 
tion agents, softbots, 

I’~\IIII~~~I 10 mke digitnlhnrd copies ofnll or pat ofthis mnlrrinl I’or 
pcl~~olln~ or chsrooin USC is gnnted without fee provided III~I the copi- 
nrc 1101 inndr! or distributed for profit or conunrrcinl advantage. 111~ copy- 
l’i@ll IlOh!. Ihc’ lifb Of IhC ptlbliwlion i\lld iLs dare npptnr. and notice is 
~:ivcll lltnl wpyiiig is by penllission 0l’ACM. Inc. To copy OI~WW;.W. 
IO rcp~iblihl~, I0 pOSl 011 swvm or lo wdistrilnilr! lo IisLs. rerluirL”; prior 
spwilic pcmissiw nndhr Iix. 
~llkNlOlllOllS &!,Cllk? 98 Mil\~lcapolis MN IISA 
Copyri~I~ll93H U43791-783.1118/ 5...$5,00 

Anandeep S. Pannu 
The Robotics Institute 

Carnegie-Mellon University 
Pittsburgh, PA 15213 

pannu@cs.cmu.edu, (412) 268 7598 

2 INTRODUCTION 

The voluminous and readily available information on the 
Internet has given rise to exploration of Intelligent Agent 
technoIogy for accessing, filtering, evamating and integrat- 
ing information. In contrast to most current research that 
has investigated single-agent approaches, we are developing 
a collection of multiple agents that team up on demand- 
depending on the user, task, and situation-to access, filter 
and integrate information, and in addition provide advice to 
users regarding user tasks. We are investigating techniques 
for developing distributed adaptive collections of informa- 
tion agents that coordinate to retrieve, filter and fuse infor- 
mation reIevant to.the user, task and situation, as we11 as 
anticipate user’s information needs. 

Our intra-agent architecture and inter-agent organization 
is based on the RETSINA multiagent reusable infrastructure 
that we are developing. The RETSINA framework is being 
used to develop distributedcollections of intelligent software 
agents that cooperate asynchronously to perform planning, 
execution and goal-directed information retrieval, informa- 
tion monitoring and integration in support of performing a 
variety of decision making tasks. A collection of RETSINA 
agents form an open society of reusabIe agents that self orga- 
nize and cooperate in response to task requirements. In par- 
ticular, we focus on three crucial characteristics of the over- 
all framework that differentiate our work from others. First, 
RETSINA is an open multi-agent system where the agents 
operate asynchronously and collaborate with each other and 
their user(s). Agents, information sources and communica- 
tion links may appear and disappear unpredictably. Second, 
the agents adapt at both the individual level and the orga- 
nizational IeveI. Third, information gathering is seamlessly 
integrated with planning, execution of planned actions and 
information gathering. 

Each RETSINA agent’s architecture consists of: a com- 
municator that receives and parses messages, a planner that 
performs domain specific problem solving, a scheduler that 
schedules executable actions, and an execution monitor that 
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monitors execution and initiates re-planning. Due to the un- 
certainty and the openness of the environment, RETSINA 
agents find one another through middle agents to whom they 
advertise their capabilities, or send requests. 

3 RETSINA APPLICATIONS 

Using the RETSINA architecture we have developed several 
applications, PLEZADES is an intelligent agent system for 
personal productivity and organizational integration. WAR- 
REN is a collection of intelligent agents for financial portfo- 
lio management, THALES is a satellite visibility forecasting 
system, 

The PLEIADES system consists of a Calendar Appren- 
tiCCD~Cnt(SCChttr,://~~~~.cn.cmu.edu/’softagents/pleiades) 

which learns users’ scheduling preferences, a Visitor Hoster 
Agent which helps schedule visitors for meetings with fac- 
ulty at Carnegie Mellon University who share research in- 
terests, and a Personnel Information Agent which provides 
information about specific individuals and their jobs. The 
Visitor Hester agent is an intelligent agent aimed at helping 
a human secretary organize a visit in an academic environ- 
ment, The task of hosting a visitor involves arranging the 
visitor’s schedule with faculty that match the interests that 
the visitor has expressed in his/her visit request. The Visitor 
Honter agent utilizes various information agents to retrieve 
task-related information from several real-world heteroge- 
neous data resources, such as intemet-based finger, on-line 
electronic library, etc. 

The WARREN multi-agent system performs the task of 
providing an integrated financial picture for managing an in- 
vestment portfolioover time, using the informationresources 
already available over the Internet. This task environment 
has many interesting features, including 1) the enormous 
amount of dynamic, uncertain and unorganized information 
relevant to the task, 2) information timeliness and criticality 
features that present the agents with hard and soft real-time 
deadlines for certain tasks, 3) resource and cost constraints, 
4) relatively well-structured evaluation criteria and experi- 
mentally verifiable test-bed where decisions supported by 
the system can be evaluated using real world data and feed- 
back, 

WARREN, currently consists of a matchmaker, 3 taskagents, 
6 information agents and (for each user) one Portfolio Inter- 
face agent. Using a Java based interface, the Portfolio agent 
displays the standard information about a user’s portfolio, 
allows the user to (simulate) buying and selling shares, and 
displays recent pricing and news information. It also pro- 
vides access to the reports produced by the two task agents, 
either continuously updated or on demand. 

The system provides 1) monitoring over time of stock 
prices, 2) advise on the management of a user’s portfolio 
based on a profile of the user, 3) graphical integration of 

stock prices and relevant news stories over time and 4)a sim- 
ple fundamental analysis of a stock with respect to its his- 
torical sales and earnings data, along with an accompanying 
graph. 

The THAIJZS system tracks satellites and advises a user 
on whether the satellite will be visible for a time of the user’s 
choosing. To do this it has to integrate information about the 
geographical coordinates of the city in which the user wishes 
to view the city, the identity of the satellite that the user 
wishes to view, the trajectory of the satellite and weather 
information. It then advises the user on whether the satellite 
is on a viewable trajectory and whether the forecast weather 
permits viewing of the satellite. It also displays the trajec- 
tory of the satellite superimposed over a map. The system 
consists of five information agents and a Satellite Visibility 
Interface agent (for each user). 

4 WHITHER RETSINA? 

The RRTSINA group believes that the next generation of 
agent technology will heavily rely on multiple adaptive coor- 
dinating agents that support users not only in gathering infor- 
mation but also in making decisions, thus providing advan- 
tages far beyond conventional agent technology. To evaluate 
our domain independent agent control, organization, coordi- 
nation and architectural schemes, we continue to refine our 
understanding of the current applications and are activeIy 
pursuing new applications to test our system. The references 
below and the web page httg:/~~.~~~.cs.cPlu.edul’softag~ts 

provide further details. 
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