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Background

HELIOS w

[ FGCS project / its Follow-on project J

— Languages
Quixote, GDCC, KL1, ...

— applications
Legal Reasoning,
Genetic Information Processing,

Problem: How to solve more complex problems
How to represent problems more efficiently

Motivation
: HELIOS =
Legal reasoning
Biological knowledge - text
- sequence - abstracted rule
- function - Inconsistent knowledge
- statistics - negotiation

- ambiguous data - algebraic computation

heterogeneous/cooperative
i databases/constraints/systems/...
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Motivation of HELIOS

Huge system for
knowledge information processing:

HELIOS

e Three kinds of Heterogeneity
- Model Heterogeneity
- Spatial Heterngeneity
- Temporal Heterogeneity

e Resource Bound Environment

= CoOperation

Logical Model of HELIOS

Intuitive Framework

HELIOS ==

~

Common Space

Problem
Solver

Problem
‘ )
_-'l-

machine-1 machine-2 machine-3

V
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Logical Model of HELIOS

Capsule, Agent,' and Environment
Agent

Capsule provides
e the name of the agent

e import/export methods
¢ the self model
Functions provided by the agent
# Concurrency control
¢ translation rules
* negotiation strategy

-+— described by CAPL
\Problem Solver

HELIOS =

(CAPsule Language)

Logical Model of HELIOS

Capsule, Agent and Environment
Environment

HELIOS =

Environment provides
common information
- common type system
- global constraints
- negotiation protocol
- ontology
- agent names

ent -
. described by ENVL
(ENVironment Language)

=
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Delivering Messages

message

HELIOS =

[Agent) [AEEHtJ

-

same functions

\ aggregate ‘ | J
\_ function Y,

Basic Model for HELIOS

HELIOS w
User
Complex agent I
/ Capsule \
Environment
/ Complex Agent \

Simple Agent Capsule

Capsule Environment
Problem | |
Solver-1 j/
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Implementation of HELIOS

HELIOS =

- Experimental verion (Jan. 1994)

Using SICStus Prolog & Expect on UNIX
‘workstation

- Version 1 (July 1994)

Using C language on UNIX workstations
- Version 2 (November 1994)

Using C language on .UNIX workstations
For verifying our Basic Model for HELIOS

Implementation of HELIOS (v.2)

. HELIOS =

Process Model
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Communication between Agents
HELIOS =

EERELLLRARLS
m‘ c2z =c3

ILTTELFRTAN]

Meeting Scheduling

HELIOS =
Meeting scheduling is a complicated problem

tin}e tables

own schedule II E

e

Tocation(yokohama),...
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Example:Meeting Schedulin%ms

Simple Scheduling Problem

planned
|__ participants

&
=

preference of
meetings

®,
)

®,
)
|

Agents

e Member Agent
@ preference on meetings:

HELIOS w=

® Meeting Agent

Planned participants
~with points:

ex. (& 5 points
(& 3 points
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Problem Solving in HELIOS (1)

HELIOS =

planned participants

Problem Solving in HELIOS (2)

HELIOS =

g B i o
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partimpannn
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planned part:[mpants



Problem Solving in HELIOS (3)

""”""”O

--—- HE ____@ participants
\\O

Local utility

Problem Solving in HELIOS (4)

Negotiation be tween agents for maximizing
global utility

"Let us have A"

yes/ no

Order of negotiation

Z2nd 3rd 4th 5th

1st




Environments and Agents

HELIOS m
Environment and agents for solving scheduling
problem
meeting
/ capsulel \
/ env_of_scheduling | \

[meetingl] [meetingﬂ

[ memberﬁ) -[memberB ]

HELIOS =

- File Configuration of HELIOS

problem [ command file ]
solver
capsule CAPL % ) *
compiler -C > E
environment

ENVL
compiler
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Description of ENVL

HELIOS m=

genvironment env_of scheduling;
&common type scheduling.cty
&agent dir meetingl, meeting2,
members, memberB,

Description of cty-file

HELIOS =
cty file is a file for common type system

meeting ::= string;

member ::= gtring;
date ::= <month=int,
date=int,

start=time,

finish=time>;
time ::= <hour=int,

minute=int>;
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Description of CAPL

HELIOS =

— CAPL for capsulel

stype complex;
&agent meeting;
&inside env_of scheduling meeting.evl
&import method
scheduling #1: [meeting] ->
[<meeting=#2:meeting,
date=#3:date,
member=+#4: [member] >]
=> all, bag of ! schedule #1:[meeting] ->
<#2:meeting,
#3:date,
#4: [member]>;

Concluding Remarks

HELIOS =

- We provided a comprehensive testbed for
heterogeneous distributed cooperative problem
solving

- future works

e separation of negotiation protocol from
negotiation strategy

* ontology
¢ generation of methods translation
® establishing computation model
- applications
* Heterogeneous natural language processing

- Released as ICOT Free Software by March 1995
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