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Global Computation Architecture: Synthesized Wide-area
Concurrent Computation and Multimedia Processing

HIROTOSHI MAEGAWA,! TAKAYUKI SAITOt and TETSUHIRO CHIBAt

Network computing is increasing its needs in diverse areas, such as multimedia informa-
tion processing and distributed high-performance computing, as technologies for networks
and semiconductors become improved. In order to develop those systems more effectively
and efficiently, a computation framework is needed that can manage wide-area networks as
synthesized environment where a global computation can be developed. We propose a com-
putation scheme capable of developing such a global computation over wide-area network
environment. The scheme makes it possible to develop a concurrent computation feature
adaptive to a variety of communication media and execution environment. The scheme can
flexibly create and manage a computation space by scalably distributing an application sys-
tem over wide-area environment. The scheme manipulates global data structures including
continuous-media data with an aim for multimedia processing. The scheme also adopts a
feature of searching and using unknown resources on a network in an attempt for achieving
an open system. We have developed a global computation framework system based on the
scheme on Solaris 2.4 and WindowsNT 4.0. We have confirmed the efficiency and effectiveness
of the global computation scheme with an experimental application.
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Fig.1 Global computation over synthesized wide-area network environment.
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Fig.2 Concurrent computation environment.
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Fig.3 Reference resolution scheme.
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—1——p Text or Image of

Content Summary

————® Other Multimedia Package

Multimedia Package Name
Header Thumbngll
Linkage ~—f——] "puse
Content ! !
Attributes AN 410
Multimedia A#20
Sequence /

compiled text data

open-viewer ##B2

@T10 expose H##B2

@T20 play E#10 on ##B2

@T40 super—impose A#20
to E#10 on ##B2

@T50 stop A#20

with—time-paused
invoke-package P#5

@T80 stop E#10

@T90 deexpose ##B2

end

Type ——® "Demonstration"
Date —T1—» "1 May 1997"
Provider —1—% "FOO"

Author —T1—# "BAR"

Format —1—% "MPEG2"

6 AT A7 1 TSRO BB
Fig.6 Exemplary multimedia structures.
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(mediate
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((name "FOO VoD Server")
(reference 'domain local node reference')
(object-name "FOO server manager")
(object-reference 'domain local object reference')
(network-domain :network-provider)
(problem~domain "multimeia-network-service")
(application~domain "video-on~demand")
(communication-medium internet))
(destination-object method arguments)
(return-value return-status)
token-ID
origin-node
origin-mediator
predecessor
(successor successor ...

)

successor)

B7 XF14x—Taryb—roof
Fig.7 Mediation token example.
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Fig.8 Network mediation scheme.
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Reference
Resolver
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Scheduler Operator Dispatcher Sender
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Reference
Tables

y
Message
Passing
Operator
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Operating
System
Interface

Interface

Process/Thread Control

System Programming
Interface

Comm.
Media

Interface

System Dependent

Inter-Process Communication

Inter-Process Communication
\_ A Yy, _ A Y,
4 Communication Media \i
B9 KA vt—J@EHE
Fig.9 Global message-passing feature.
r N\ A
object
"BAR"
Remote [System [ p,o o | Remote | Print | Domain “Remote |Remote |System | Local | Print | Domain
Name | Tag Object ID | Name Ref's Object ID { Name | Tag |ObjectID | Name Ref's
e wee | vee .o e . e v oo oo voe oe
"BAR" | #0123 |"Fo0" [ReE:Tables| . #0123 »| #0123 |"BAR' #0002_| "FOQ" |Ref;Tables
' s oos ..} ose oor [ s os .oe e .se [

Remote ] #0055 Local
Reference \" Process Reference —————= processiD Process Reference
Table 192.168.1.1 Table

Comn. Medium A\:K Node Reference ——- b, & - —»k
N J J

10 KESHEETF7 V=7 MFEOHN
Fig.10 Global reference and concurrent-object identification scheme.
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Fig.12 Experimental application systemkconﬁguration.
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