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Chapter VI

A CSCW with'Reduced
Bandwidth Requirements
Based on a Digtributed
Processing Discipline
Enhanced for M edical
Purposes

Iraklis Kamilatos and Michael G. Strintzis
Informatics and Telematics Institute, Greece

Medical teleconsultation with modern high power workstations can be implemented
using distributed computing systems. This chapter presents an open telecooperation archi-
tecture for such a system. The resulting medical Computer Supported Cooperative Work
(CSCW) tool isevaluated experimentally.

INTRODUCTION

A meeting of scientists from various disciplines sharing a common interest in *“how
peoplework” wasorganized in 1985 by Paul Cashman and | rene Grief. The objective of the
meeting wasto understand how technol ogy.coul d support them. Duringthemeetingtheterm
“Computer Supported CooperativeWork” (CSCW) wasdefinedfor thefirst time. Following
thismeeting anumber of researchersand devel opershave showninterestinthesubject. This
acronym has been-accused of being too long and may be confused with CSC, which stands
for Computer-Supported Collaboration. Another criticism wasthat it states an aim and not
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the reality by the term “cooperative.” Alternative names are used such as workgroup
computing and groupware; these terms are moving the focus from the group activity to the
technical approach and are restricted to the description of small organisational units.

The new systems needed to be tuned to the way that people work, interact in agroup
or in an organization and the effects that technology could have in these interactions.
Althoughtheseideaswereseenasnew at thetime, they werenot brand new asthey areechoed
by engineersand peopl ethat workedinthe Management | nformation Systemsfield for some
time and their attempts to-improve the successrates of large systems devel opment.

However, CSCW has started from the opposite end from that of the “ Office Automa-
tion,” by looking.at the needs of the system users based on the knowledge that social
psychol ogist, anthropol ogists, organisational theorists, educators, economists and any one
else that could provide on the understanding of the group activities. The applications that
could be contained in the category of CSCW are desktop conferencing systems, collabora-
tive authorship applications, electronic mail with its refinements and extensions, and
electronic meeting rooms or group support systems. Other applications include distance
learning, workflow management, concurrent engineering, Computer-Assisted Software
Engineering (CA SE), Computer-Assisted Design/Computer-Assisted Manufacturing (CAD/
CAM), real-time network conferences and medical teleconferencing.

Medical tel econferencing requiresthe electroni c transmission of medical imagesfrom
one location to another for the purposes of interpretation and/or consultation. Users in
different locations may simultaneously view theimages. Thisallows moretimely interpre-
tation of the medical images and gives greater access to secondary consultations and
improves continuing education. Appropriately utilized, medical teleconferencing can im-
prove accessto quality medical interpretations and thus significantly improve patient care.

There are anumber of commercially available packages for CSCW such asthe Intel®
ProShare™ andthe SGI® InPerson™. However, these packagescannot use 12-hitimagesand
they do not support image files according to the ACR/NEMA and DICOM standards for
medical image processing. Also, their image processing functionality is limited while a
teleradiol ogical packageshould haveawidesel ection of imageprocessingtools: |deally, the
CSCW program should be directly connected to the medical modality in orderto acquire
directly the data without operator intervention. This would‘improve the accuracy, the
security and the integrity of the data.

Medical telecooperation or teleconsultation software packages often assume that all
necessary bandwidth can be all ocatedto each session according to its needs. Inthis chapter,
we present a telecooperation package that reduces drastically the bandwidth demand for
message exchange between stati onsby minimizingthevolumeof messagesexchanged based
on the design proposed in Singh, Gupta and Levoy (1994).

Thetel ecooperation system can beviewed asadistributed computing system, inwhich
acollection of processorsfunctionsasasingleunit feeding information to the visualization
and interaction systems. This approach takes advantage of the local resources at the end
points and is in line with the current trend of the virtual parallel systems based on
multiprocessor systems. The developed program acts:as a manager between the two end
stations and based on the message passing model, exchanges the minimum number of
message primitives required for the systemsto remain synchronized.

Aninternal platform usersmemory and processreplicationto minimizethevolume
of messages exchanged. Processreplication al so permitsthe use of local resourcessuch
as scanners and graphics cards, and may further be used to parallelize the operation on
alocal level:
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