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Plan of Talk
ÅBackground 
ïHow I came up with the idea  - Introspect

ÅTetrahedron of Language Research ïmy tenet
ïComputational Reflection

ïLinear Logic Semantics

ïImplementations on Massively Parallel Machines

(Introspect & Prospect)

ïMobile Concurrent Object - JavaGo 

ïApplications:

ÅN-body, Space-Station,é

ÅMassive Use of Concurrent Objects 
ïLindenôs Second Life  - Extrospect

ÅProspect



5ŀƘƭΩǎ .ƻƻƪThank to B.Liskovôs 

Lecture (1974)



Nygaardôs BookThank to C.Hewittôs 

suggestion (1976)



ŀŦǘŜǊ {ƛƳǳƭŀстΣ ŀƴŘ 9ŀǊƭȅ тлΩǎ
ÅSmalltalk ï1972 language interface to dynabook

ÅCLU (abstract data types) - 1973

ÅMinskyôs Frame - 1974

ÅHewittôs Actor ï1973  universal modular forms for AI

ÅCapability-based OS - 1975

ÅEntity-Relationship Model ï1973   data model

Structuring and Modularizing programs and 
knowledge representations



Both Modeling and Programming

Early 70s in Tokyo, I worked on languages and

theorem proving.  Then, I started being 
interested in:

1. modeling worlds and 

simulate them on  computers!

2. powerful programming frameworks!



Our goal in programming research & OO

ωReducing the complexity of software systems, while 
maintaining reasonable performance
ωMaking 

software systems and software construction 
simpler and more manageable

enabling construction of  
more powerfulsoftware systems

Object Orientation 

emerged!!



CƻǊ ƳƻŘŜƭƛƴƎ ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎΣΧ
ωConcurrent Object 

=   Encapsulated(Stateful Object + thread)

ωAsynchronous message passing among concurrent objects

ωDifferent Approach
-C.Hewitt and H.Baker: 
Laws for communicating Parallel Processes, IFIP1977
-G.Agha: A Model for Concurrent Computation in Distributed Systems,
MIT Press 1987

My idea formed around 1974
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my Modeling of Real World

in Concurrent Objects 

Modeling

Representing

domain

concurrent



Real World

Concurrent Objects&

Message Passing

WEB

Entities,people, 

machines & their 

interactions


