
Enhancing Creativity 
with Groupware Toolkits

Saul Greenberg 
University of Calgary

#include <stdio.h>

#include <sys/types.h>

#include <sys/socket.h>

#include <netinet/in.h>

#include <netdb.h>

#define PORT 12997   /* The port number of the server */

main()

{

int main_sock, new_sock, count;

struct sockaddr_in server;

/* Create a socket */

if (( main_sock = socket(AF_INET, SOCK_STREAM, 0)) < 0

problem("Socket problem");

/* Name the socket using wildcards */

bzero (&server, sizeof (server));

server.sin_family = AF_INET;

server.sin_addr.s_addr = INADDR_ANY;

server.sin_port = htons(PORT);

/* Set the options of the socket */

count = 1;

if ((setsockopt(main_sock, SOL_SOCKET)
SO_REUSEADDR, 

problem ("Bind problem.")

}

/* Bind the socket to the address */

if (bind(main_sock, &server, sizeof server) < 0)

problem ("Bind problem.");

Good morning
•I am delighted to be here at <INSERT HERE>.
•I specialize in Real Time Groupware, where I look at both the 
technical and social aspects of groupware design and use
•Today, I will concentrate on the technical side of groupware 
design, where I will speak about  “Enhancing Creativity with 
Groupware Toolkits”. 
•However, you will also see that the point goes beyond 
groupware, and it should apply to any innovate area within 
interaction design.



The Message

Groupware innovation is rare because even 
simple ideas are too hard to implement.

If we give everyday programmers good 
tools and building blocks
– simple ideas become simple to do
– innovative concepts become possible
– groupware will evolve

The message that I will deliver over the next hour is that
<Read> 
…as programmers generate new ideas and refine creative ideas 
of others
And that this evolution is instrumental to the ultimate success of 
groupware in the everyday world

I will deliver this message by 
-first giving some historical motivation of why this is important.
-then going through several case studies of how particular 
toolkits, each reflecting research waves within particular 
groupware genres, have significantly enhanced the creativity of 
students within my laboratory.



1968 - Engelbart’s Breakthrough 

For motivation, I’ll begin with Doug Engelbart’s 1968 historic 
demonstration of his NLS system.
Engelbart’s vision, implemented 35 years ago, showed computers as a 
means to augment human intellect by giving people 
-desktop productivity tools for information creation, 
-hypertext for knowledge organization and access, 
-and groupware for collaborative work.  
<START VIDEO>
This clip extracts the groupware features.



What happened since 1968?

Desktop productivity

What happened with Engalbart’s vision since 1968?
We have seen desktop productivity tools take off, with early word 
processors such as the Xerox Star and Apple’s Macwrite creating the 
new genre of desktop publishing for the masses.



What happened since 1968?

Hypertext

Hypertext, originally popularized by the Apple Hypercard system, has 
exploded into the mainstream with the introduction of the WWW. 



A Key Problem

Average programmers lack the tools to prototype 
and develop groupware
– groupware programming difficult 
– excessive effort in low-level plumbing
– advanced features hard to implement

Result 
– most programmers avoid it
– overly simplistic designs 
– little attention to social nuances 
– buggy and unreliable
– little replication / evolution of research & product ideas

This introduces what I believe to be the key technical problem 
behind groupware failure.
<READ>
<ANIMATE>
Most programmers avoid groupware -> advanced topic in 
graduate school
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Breakthrough
Breakthrough 
leading to major 
creative advances

Replication
Ideas mimiced
and creatively 
altered leading to 
increasing 
experience and 
new ideas

Empiricism
Lessons drawn 
from experience 
and formulated as 
useful empirical 
design rules

Theory
Hypotheses 
formed about 
causal systems 
underlying 
experience and 
developed as 
theories

Automation
Theories accepted 
and used 
automatically to 
predict experience

Maturity
Theories 
assimilated and 
used routinely 
without question

But is this lack of tools really a bottleneck?
Well, in the 1980s, Computer Scientist Brian Gaines introduced a
model of how science technology develops over time, and how people 
learn from this development
It unfolds from  <READ>
Breakthrough -> Invention
Replication -> Research
Empiricism -> Product Innovation
Theory -> Product Lines
Automation -> Low cost products
Maturity -> Throw away products
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Breakthrough
problem-solving 
attempts but failure, 
leading to creative 
advance & 
breakthrough

Replication
Breakthrough 
mimiced and 
creatively altered 
leading to 
increasing 
experience

Empiricism Theory Automation Maturity

But because groupware is hard to build, we have essentially throttled 
its replication. 
This has minimized product invention and innovation as well as hands-
on experience to all but the CSCW research community and a few 
well-resourced developers.
Thus the necessary creativity leading to product evolution was stifled.



Tools as media and language

Language influences our thoughts and behaviors
-Sapir-Whorf Hypothesis (~1920s)

Another way of saying this is that all design disciplines recognize the 
importance of creative media and media tools in how the ‘average’
designer thinks.
Echoing the Sapir-Whorf Hypothesis in linguistics, which states that 
language influences how we think and behave,  the media becomes a 
language that influences creative thoughts, that indicates design 
directions, and that lets them concentrate on their design.
Groupware has, in general, failed to give people this creative media.




