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CHAIRMAN'S MESSAGE 

As Conference Chairman, it is my pleasure to 
welcome you to Waterloo and the Seventh Biennial 
Man-Computer Communications Conference. As with 
the previous conferences, we have attempted to tailor 
this Conference to your needs and have 
correspondingly increased the activities at the 
Conference. The significant advances that come to 
mind include: increased publicity, broader list of topics 
included; two days of Tutorials; an enlarged program 
committee; and a broader range of invited speakers. A 
quick glance at the program will attest that our efforts 
have resulted in a significant and thought provoking 
conference. 

The Program Committee, under the Chairmanship 
of Peter Tanner, and assisted by Kelly Booth, Marceli 
Wein, John Beatty, Martin Levine, and Ching Suen have 
put together a remarkable program. I would like to 
thank them for their efforts and commend them for their 
diligence. 

Local arrangements have been well handled by 
John Beatty and KeJly Booth of the University of 
Waterloo. In addition, I would like to acknowledge the 
financial assistance of the National Science and 
Engineering Research Council for providing financial 
assistance for speakers' travel, and the Department of 
Computer Science of the University of Waterloo for 
sponsoring the wine and cheese party. 

Last. but not least, it is appropriate to acknowledge 
the assistance of the National Research Council and 
the University of Alberta. NRC assisted with the 
publicity arrangements, translations, and the publication 
of the proceedings. The.Department of Computing 
Science of the University of Alberta assisted with the 
mailing of the publicity and with the Conference 
Registration. To both, I extend my heartfelt thanks for 
their much appreciated assistance. 

Wayne Davis 

ii 

MESSAGE DU PRESIDENT 

A titre de president de la conference, j' ai le plaisir 
de vous souhaiter la bienvenue a Waterloo et a la 
septieme conference biennale de I' Association 
canadienne des communications entre I'Homme et 
I'ordinateur. Comme lors des conferences anterieures, 
nous avons voulu que cette conference reponde a vos 
besoins. Par consequent, nous avons augments le 
nombre d'activites dont les plus importantes qui me 
viennent a I'esprit sont une meilleure publicite, un plus 
grande nombre de sujets, deux jours de cours 
d'instruction, un comite organisateur elargi et 
davantage de conferenciers invites. Un coup d'oeil sur 
le programme'vous convaincra que nos efforts se sont 
soldes par une conference significative et enrichissante. 

Le Comite charge d'etablir le programme de la 
conference a reussi de fa~on remarquable. 11 est 
preside par Peter Tanner qui a r~u I'aide de Kelly 
Booth, Marceli Wein, John Beatty, Martin Levine et 
Ching Suen. J'aimerais les remercier de leurs efforts et 
souJigner leur diligence. 

John Beatty et KeJly Booth, de l'Universite de 
Waterloo, se sont bien acquittes des arrangements 
locaux. De plus, j'aimerais remercier le Conseil de 
recherches en sciences naturelles et en genie qui a 
defraye les frais de deplacement des conferenciers ainsi 
que le departement d'informatique de l'Universite 
Waterloo qui offre la reception aux vins et fromages. 

. Enfin, je ne voudrais surtout pas publier le Conseil 
national de recherches et l'Universite de l'Alberta qui 
ont aide a la realisation de cette conference. Le CNRC 
a prate son concours a la publicite et s'est charge de la 
traduction et de la publication des comptes rendus. Le 
departement d'informatique de l'Universite de l'Alberta 
a veille a faire connaitre la conference et s'est occupe 
de I'inscription. A ces deux institutions, je tiens a faire 
part de mes sinceres remerciements pour I' aide 
precieuse qu'elles ont fournie. 

Wayne Davis 
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This volume contains the proceedings of the 
Seventh Biennial Conference of the Canadian Man
Computer Communications Society. The response to 
the call for papers for the conference was 
overwhelming-100 paper and panel submissions. With 
considerable effort, the program committee selected 
what we feel is an interesting and cohesive program. 

In a break with the past, it was decided that 
authors would have the option of submitting an 
extended abstract rather than a full paper for the 
proceedings. Similarly, panelists were given the 
opportunity of including either a short position paper or 
abstract if they desired. This has led to a great variation 
in the length of papers in the proceedings, but has 
given the authors the flexibility to present their work in 
the form they feel is most appropriate. 

The papers are reproduced here from the camera
ready copy prepared by the authors. In most cases, the 
abstracts were translated and prepared by NRC. 

P.P. Tanner 
Program Chairman 
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Le present volume renferme le compte rendu de la 
7e Conference biennale de la Societe canadienne des 
communications homme-ordinateur. Le nombre de 
memoires qui seront presentes lors de la Conference 
depasse toutes les previsions; en effet, 100 
communications et presentations figurent au 
programme de la Conference. Apres un effort 
considerable, le Comite responsable du programme a 
mis au point un programme qui, a notre avis, est des 
plus interessant et des plus coherent. 

Contrairement a la tradition, il a ete decide que les 
auteurs peuvent, s'ils le desirent, presenter un resume 
assez detaille plut6t qu'un memoire complet. De mame, 
les presentations peuvent atre constituees d' une courte 
communication ou d'un resume. Ainsi, les memoires et 
les communications presentes dans le compte rendu 
serontde longueurs variees; par contre, les auteurs 
auront I'avantage de presenter leurs travaux sous la 
forme qu'ils jugent la plus appropriee. 

Nous reproduisons ci-apres les documents prats a 
photographier rediges par les auteurs. Dans la plupart 
des cas, le CNRC a traduit et prepare les sommaires. 

P.P. Tanner 
Responsable du programme 
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