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Abstract

To group the agents from various areas for solthlmg of large-scale,
sophisticated systems or issues, we has develope ing methodology and its

distribute
networked supporting platform [1]. The upc roblem: however, how to coordinate
(organize, supervise, evaluate) such distri mode agents, and how to aggregate a

number of modeling templates for the utio § Soft-Agents system is designed to
perform coordinating user- agen S . Such ¢ tion enables judgment on working
each

characteristics and modellng nd individual separately. To work out the

best solution(s), the |nd|V|duaI te Iate gated by using Analytic-Hierarchy-Process

and multiple templates are egated rdered -Weighted-Geometric algorithm.
Keywords: DIS& @nts Coordination, Templates Aggregation

1. Introdu

The visual modelin
officers, system an
modeling metho
conveniently int
evaluating
(organize

omplex system or issue usually involves many agents: experts,
»vand developers from many areas in different sites. Our distributed
and its networked supporting platform enable these people to
ct with each other and help them to build modeling templates by
utions of the system or issue [1, 3, 4]. The difficulties are how to coordinate
rvise, evaluate, optimize) such distributed teams of agents, and how to
umber of modeling templates the agents produced to conclude the best solution

y visual modeling tools are there such as PowerDesigner [7], Rational Rose [8] and
Eclipse [9]. However, these tools, lacking support of the distributed teams of agents and
aggregating of templates, have the following problems:

(1)Due to the complexity of system modeling, the organizing of the agents is the first of all
difficult problems. Who should participate? How to group the agents? How to assign
appropriate roles on the basis of each agent’s previous experience and performance? These
problems all arise frequently.
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(2)In distributed modeling, every agent will work according to his/her own time schedule
and habit, which makes coordination difficult. For example, a particular agent’s modeling
work might be affected by delay of some other agent, because their modeling is related.
Therefore, the following problems are proposed: how to share the working progress of each
agent in a timely fashion? How to evaluate their progress of the modeling?

(3)The project manager (team leader) often develops a schedule with referencing his/her
own considerations, requiring group agents to submit the corresponding template versions
according to the schedule. But how does the manager know the specific situations under
which each agent finish the required work? For example, is the submission an outcome after
days of serious thinking, or a rush at the last minute? In addition, how to measure the quality
of modeling of the entire team by summarizing the performance of each agent? Y\

ave the

(4)For some heavy modeling and other work, even when the group @
intention to finish the work on time, they may still fail. Ca latformyCopréimate, conduct
and organize group agents to complete their work orderl %el , ra an rushing at
the last minute? How the managers rethink and im he sch stupporting of the

s
platform? \

(5)How to summarize the various kinds of a@‘ma‘cion oup agents’ work? How to
give appropriate and integrated evaluationsQ ividuals an ributed teams, and make use
of the information in future to construct guitable teap f@milar projects?

(6) A lot of templates will be p d once ﬁQy agent evaluated the solutions of the
system/issue on their model'@k@ates,l ot possible to check out the conclusion
directly that which solutions are Best or ke so many objects, relationships and chains
on so complicated templatga]. How \ out best solution(s) by aggregating individual
template and groupedte@‘a es?

The paper is tg pa un@/ to coordinate the involved agents and aggregate the
templates. T?@/ dology; support platform introduced in [1] are extended to solve the
above proble hich e organization, evaluation and optimization of the agents in
distributed modeling. enables sharing and supervising, as well as tracking of each
agent’s informatio as the modeling process, updating history, working intensity, etc.
The templates ar@@egated by making use of GDS (group decision supporting) algorithms.

2. The @Rgents

to help managing distributed agent teams, a Soft-Agents network [6, 10] has been
c%cted, which uses “soft-agents” software to collect and coordinate the modeling work
of each user-agent. See Figure 1.

Once a user-agent is registered and logon, the corresponding soft-agent will automatically
collect and process the information related to the agent. The soft-agent includes 4
components: The local database where the related data are stored, information processors of
project, models and user-agents.
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Figure 1. The Construction of&%ents

Any user-agent is working with the coordinatif sup Soft -Agents. For
examples, the user-agents may issue many activitie d dellver r outcomes: they may
construct many own modeling templates. The ing actividigs, (like addltlon/deletlon of an
object and relationship) will be automatical ounced t ers in the agent team. Once

updated version of a template is settled
and shared via soft-agent network, the
e flnlshe

template. In order to ensure the wor,
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Figure 2. The Team Constructing

The project manager, the leader of the agent team, may create an initial agent network like
in Figure 2.
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After the project manager creates the project, he/she should set up the initial “template” of
model the agent teams need to research, which presents how many objects the model has, for
instance, the solutions, conditions and goals which the model concerns. The team agents’
work is to visualize their researches and consideration of the system/issue by drawing the
various relationships between the objects and assign the weight (power) to each relationship
on their templates.
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Figure 3. ing on Template

Th\

3.2. The modeling on ates %
Figure 3 shows ualizea@f e of the modeling with our platform. The diagram on
liz

the right wopkspaee 1s a vi template of the issue “The Diversification of Macao
Industries”, diffe tations are used to present the solutions, goals, agents,
conditions, marks and s . The lines between objects indicate the relationships among

them, with labels sho@ guantitative weight of relationships which assigned by the agents
or figured out fro atistical data.

The left smal indow of Figure 3, consisting of three sub-windows, the local-contents
ected with local database, the intranet-window is with intranet-database and
ow is with internet-database. The local database keeps the templates that are
local agent. When an agent finishes the templates, he/she can release them to
abases (see buttons-“Local-Intra”, “Intra-Inter” on the Figure 3). The templates in
bases are visible and downloadable (see buttons-“Intra-Local”, “Inter-Local”) by
other agents according to access configuration (e.g., only visible in the same team). The other
agents may modify the downloaded templates and resubmit them back to the net-databases.
The net-databases save and organize the different versions of templates with different agents
in different directories. This makes it easy for the agents to check, share and understand the
modeling of the other agents.

The soft-agents also keep the records of the modeling activities in databases in great detail:
when the template updated, who made the updates, which templates are updated, what
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changes have been done. In addition, once any agent updates a template, the platform will
notify other related agents in the team. The platform also has a conversation module
supporting the agents to talk each other online.

4. Coordinating Agents

During the modeling, the templates will surely have many versions updated. Each version
of template, together with related information, will be saved in databases for tracing and
auditing. A diagram generated to check the versions of templates is showed in Figure 4.

The diagram indicates when the agent created the templates, how much time he/she spent
for each version, and when the deadline (dashed red lines) of each version is. The managers
can check the progress and supervise the agents following the information from the diagram.
They can also review the modeling process step by step to evaluate the templates iti
(see the button “Re-Play” on top-right corner on Figure 3). To coordinate gh eling

properly, the soft-agents will release the reminding-bars to the related agents Wh ey log in

the system before deadline and haven’t submitted required versjon, or se inding emails
if the agent does not log in the system during this specific 3\
EX
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Figure 4. The Templates Audit Diagram

The so@ﬂ’s also trace the activities of each agent in the team during the modeling, and
deliver ormation to other team agents. With these supporting of soft-agents, the agents
c 1@ about each other’s considering and progressin time, and promote mutual
c@aﬁng and supervising. (For example, one agent may be urged by the updated
tempfates from other agents, and improve his/her own efficiency).

The “Online-Intensity” diagram in Figure 5 is showing the working intensity of each agent
in each team. The y-axis represents the Working Time Duration and the x-axis indicates each
Working Day. The time-slot and the team to display can be specified. By using the diagram,
the managers can check how much time the agents work in each day during a specific period.

A “bar chart” showing detailed modeling activities can pop up by click “Team Detail”
button. Each agent’s working style will be evaluated by the records in the database: lazy,
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normal, or hard working. These records will be useful in selecting team agent for the future
modeling.
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\:oor@h%@he networked-team in distributed
1
r

Working

Supervising is also an important is
modeling. A precise supervising f icipants orical performance could be a good
reference for future. For instanie ce a project is assigned to the team, the key
manager/leader must decide whtnigithe proj ager, the project manager must select team
managers, and team mana need to& e team agents. How do they decide which
candidate in the team |j ifable fo proper position? The decision can be much
ated inf tion of each team agent in our databases.

i a‘gte based on the modeling they have participated in the

e judged from the team he/she joined, his/her working habit,

tanding achievement and so on. With the information from
s of soft-agents, the platform can assist the managers to find
whether the agent is s for a certain position.

Specifically, o I supervising way is to compute each agent’s modeling sedulity and
complexity, whi me from data recorded, such as: number of templates (T) the agent
created, objedts(O) and relationships (R) on each modeling template, updating times (U),
number o age (M) he/she sent and working time (W) for each template. The computing

appro

specialty, wa @a i

above audit/tra

Score[T{]=¢ *(O+R)*U*M/W

T 'is adaptive ratio of the score. The basic idea of the computing is from the Least-
Recently-Used updating regulation employed in many operating systems.

Total Score of each agent is sum of Score [T;] with each template he/she built. Fig. 6 is an
example of the score computing.
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These information and assessment results will be used as reference to construct a suitable
networked-team for the relevant organizing of agents for distributed group modeling in the
future.
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Figure 6. The Score of Team Agent

5. Templates Aggregation \* @

Once every agent submitted their own evaluatlo ode ng ates, a number of
templates will be produced. Though each agent e d each \wn by considering the
relationships among objects on their templates, j#&s not possi heck out the conclusion
directly that which solutions are best or bett SO man\@ts relationships and chains
on so complicated templates [2]. Beca (Anal Hierarchy Process) and Ordered
Weighted Geometric(OWG) [9] have effe oup decision supporting, so AHP
is employed to find out best oéby agar g individual template and grouped
templates are aggregated by (N% ork eu best solution or set of best solutions. The

detailed information and aI thm"are r d in paper [5, 3]. The following is the brief
introduction.

For each indivi plate solutlons on the template are ranked by AHP
aggregating:

(1) Each g , the is decomposed into its constituent parts, progressing from
the general t specifi s simplest form, this structure comprises a goal, criteria and
solution levels.

(2) Each solu@buld then be further divided into detailed levels, recognizing that the
more criter@u d, the less important each individual criterion may become.
re

(3) As lative weight to each one. Each criterion has a local and global priority. The
e criteria beneath a given parent criterion in each tier of the template must equal

bal priority shows its relative importance within the overall template.

(4) Put the information into the template. Scoring is on a relative basis, not an absolute
basis.

(5) Compare one choice to another. Relative scores for each choice are computed within
each leaf of the hierarchy.
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(6) Scores are then synthesized through the template, yielding a composite score for each
choice at every tier, as well as an overall score.

After ranking the solutions with AHP in each template, OWG arithmetic operators are used
to reach an approximate conclusion among multi-templates, which is the best solution or
which is not-worst solution.

Suppose the number of agents is | and the solutions aren. Every agent evaluates each
solution on the templates. The aggregation can be formulized as following:

(1) Availing Value U

HereisU =(u,,u,,...,u,), U, =0, > u, =1 0?“
i=1

The larger u; is, the local-better solution on the templat
(2) Ranking-Relationship Value O

The valu;O-:(ol,-oz,..-.,on), 0 eN OQ \>/

The less O i, the local-better solution is. Q %
(3) Fuzzy Preference Relation Matrix \
(pu) is the fuzzy preference r ma;r |t presents the compare between

two solutions. p;; can be exp w@gwhlch |S&Q§r between the solution X; and solution
X;. And1<i, j<n, p; = 6

(G)) ComplementaryJu nt Matri Q
The matrix A — the (QW entary judgment matrix. It presents the compare

of two solutl@he a; p tséwhich is more important between solution X, and

solutlon a; >0, a;-a; =1.

and the group-coscentrating vector can be computed. The OWG arithmetic operators are used
to concentratel and Gain the group preference. The weight of first-choosing OWG arithmetic
%figured out, which will make the best-solutions aggregate, the not-worst
egate and the approximate global-best solution(s) worked out.
gives an example, 4 agents built the templates (V1,V2,V3,V4) concerning the
he Diversification of Macao Industries”. However, the agents can’t see the conclusion
which solution(s)-industries is/are best since so many objects/relationships on the templates
and so much data with objects/relationships from statistics or agents’ judgments. The
aggregations by AHP and OWG can reason the templates to reach the conclusion. The
computation of AHP/OWG is demonstrated on Figure 8, with the results of AHP ranking,
best solution’s aggregate, the not-worst solution’s aggregate and the final best solution.

As per the at@aﬂng—formm, the complementary judgment matrixes are produced
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6. Conclusion

The paper expands our distributed modeling methodology and platform with supporting
agent’s coordination and templates aggregation in distributed group modeling. The soft-
agents are designed to coordinate the modeling agents. By collecting the working data of each
individual and team, an optimized structure of agents can be organized on selecting the future
agents and assigning a proper role for each agent in new projects. In order to ensure the
distributed modeling to be worked with right cooperation, the platform allows the agents to
share working procedures, modeling activities, updated versions of templates, etc. Also, a
comprehensive evaluation method is proposed to judge the quality of agents and teams.
Moreover, the templates aggregation by AHP/OWG will assist the agents and team to find out
the best solution(s) among a great deal of templates the agents made. Based on thesg efforts,
our distributed modeling methodology and platform provide much hand to agents S%@(ent
sites to reach high quality of distributed group modeling and problem analysis. ?‘

The project is supported by Macao Fund of Development Qence a% ogy.
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