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ABSTRACT
My career in the information technology business has been largely based on groupware, first by accident and then by intent. I started out working in a Unix environment that had many groupware features that I came to take for granted. My recent career has focused on development and support of Lotus Notes software systems for large and small organizations. Beyond fundamental technical knowledge of the software tools and the related vendor certifications, I have become familiar with the history and dynamics of the groupware marketplace in relation to the information technology sector at large. I have also learned a lot about the organizational implications of building and deploying collaborative software applications from both the management and systems development perspectives. In this paper I attempt to bring some of that intuition into words.
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My Introduction to Groupware

To me, Groupware is software that provides a virtual space where group interactions can take place, often in a unique way that could not happen in “real” face-to-face group situations. I first experienced Groupware at work in 1990 as a junior programmer at AT&T using that company’s Unix operating system. When I first arrived at my job there, I did not have a computer and received only a large binder of system specifications to read. Perhaps this isolation with a baffling document was part of an initiation exercise. I did not quite get into the flow of system development work until I joined the online community of email and database users on the project I was working on – the specification document had little meaning to me without the dynamic aspect of how the system and the people working on it acted. 

In my Unix workgroup, the daily flow of email messages and system activities reported in server log files helped to create a software landscape that was the core of the work environment. The pecking order was also supported by the computing environment - since Unix operating system and database access lists were also usable as mail distribution lists, messages could be circulated to certain groups according to their job functions in relation to operating system rights. The more senior and expert staff tended to be in the groups with greater system rights to certain areas and so those groups could be used for mail messages pertinent to those users.

The electronic events occurring in this virtual landscape were anchored in the world of flesh and blood by people yelling up and down hallways about computer related things like “server’s going down” or “the new build is ready.” Like a tower bell in a medieval town, these actions also synchronized the group’s day by focusing attention on the shared timing of network events. The landmarks in the virtual workplace were afforded by the various server computers that provided processing resources to all of the workers on the project. Like physical landmarks, the servers had been given proper names in the Unix tradition – a visitor might not immediately know whether people or computers that were being discussed. Mechanized entities such as boats or vehicles have been given names and personalities by their makers and users for centuries, especially when used by a team. Such a practice serves to bond a crew to its craft, for instance, helping to create team spirit or group cohesion. Software engineers can be the same way when they build significant parts of their project’s computing environment. In unconscious homage to this tradition, many servers are named after ships and spacecraft.

The virtual work community that I joined as a recruit to the computing world is one example of the sort of thing that Groupware is meant to enable. Of course any software that can aid group activities can technically be considered Groupware, as in the way that Unix and the Internet were bred with collaborative traits. Dennis Ritchie, one of the original Unix authors, explained the motivation for creating Unix - partly to recreate the collaborative user environment of the inefficient Multics system, a doomed project he and his team had been working on.

We didn't want to lose the pleasant niche we occupied, because no similar ones were available… What we wanted to preserve was not just a good environment in which to do programming, but a system around which a fellowship could form. We knew from experience that the essence of communal computing, as supplied by remote-access, time-shared machines, is not just to type programs into a terminal instead of a keypunch, but to encourage close communication.

A crew of software engineers working on a Unix network is a prototypical field study for the interdisciplinary study area called Computer Supported Cooperative Work (CSCW). This same sort of workgroup writ large was how the early ARPANET and Internet environment was structured. The engineers tinkered their own tools together and figured out how to build a shared world from them. Research in CSCW and Groupware is focused on making this sort of environment more familiar and natural to use for people who are not so interested in playing with computers. 

CSCW research tends to dwell on theory about system architecture and to deal with prototype systems that include new configurations of workstations, rooms and multimedia and networking hardware while Groupware research represents the applied and less ambitious branch of CSCW. This is the cultural flavor of the two terms based on my survey of the literature. Technically, groupware is simply the type of software that is being used on the Computers that Support the Collaborative Work in CSCW. I have felt frustrated when reading many of the papers and articles found under the CSCW category because they focus on creating totally new electronic systems but seem unrelated to any remotely practical situations. Many of these “gee whiz” systems deal with the synchronous “Same Time” side of the spectrum, both in Telepresence applications like virtual meeting facilities and in shared modeling activities that could be taking place within one room. People have been coming up with these systems for about 30 years now and they are still rarely found outside of research facilities. Little bits of the research findings have been useful nevertheless.

Instead of insight about what sort of groupware might give a workgroup the most “bang for the buck” there is often an assumption that a system must try to reproduce the experience of “being together” in a meeting or work space so meetings or work sessions can be held by dispersed team members without the need to travel. In my experience, one of the key advantages of good project tracking or discussion tools (asynchronous groupware, that is) is the elimination of meetings. The number of meetings a group needs can often be cut by half as long as team members keep up with and contribute to the material made commonly accessible by the groupware they are using. This also allows more flexible work scheduling. When a face to face meeting is truly necessary, participants are better motivated since meetings, one of the most dreaded of corporate activities,  have become less frequent.

The main real-world outcome of advanced CSCW research is in the videoconferencing business. It is now quite easy to schedule “bridge” conferences in the USA via Sprint, AT&T  and other telecom providers between sites that have videoconference rooms. People who do not have a room can easily rent one from Kinko’s or other hosting facilities by reserving them through Sprint and other service networks. A quick investigation indicated that while Sprint helps find a hosting facility and both ends of a potential videoconference,  AT&T will only provide the bridging service between installed rooms. The representatives I talked with on the phone used the word “room” when referring to videoconference rooms, which I took to mean that the business is well established enough to assume its own patois to be commonly understood.

Though the field has borne little edible fruit, there are now some fairly well-established models for advanced CSCW system design thanks to the many attempts to implement and market these systems that so rarely survive past the pilot stage. I have personally  seen the dusty remains of several elaborate and expensive videoconferencing systems that had simply stopped being used. One benefit of CSCW research is that language for describing the architecture of groupware has at least been standardized and while academics seem loathe to mention the more pedestrian commercial systems built with tools such as Lotus Notes, these systems do fit within a small corner of the conceptual CSCW world. One standard modeling artifact is the matrix of time and place that a given groupware system is designed to address. This sort of matrix, as in Table 1, is also typically used in surveys of tools as a backdrop map to plot out where the various tools work best in relation to each other  in their coverage of group communications.

Table 1 : Time and Place dimensions for group work
	
	Same Time(synchronous)
	Different Time (asynchronous)



	Same Place

(colocated)
	Normal Meeting, presentation or conversation.

Group modeling session.

Voting and large meeting support
	A shared project worked on in shifts or phases. 

A group logbook or journal. 

Messages sent/left by collocated workers.

	Different Place (distance)
	Telephone conversation, teleconference

Video conference

Text Chat session
	Bulletin board conference system

Listserv, Newsgroup, Discussion database

Email

Voicemail


One problem with CSCW as a multidisciplinary field is that the practical research available on how people work together in modern organizations is not nearly as precise as what’s available on the computer side of the academic house. There are so many challenging system architecture problems to solve in the field that a sort of inversion of Pareto’s 80-20 rule deems that 80% of the research resources are devoted to designing systems that could only benefit 20% of computer users. Meanwhile 80% of the CSCW problem domain is about the subtle and hard problem of finding ways for people to make effective use of the systems at hand, with perhaps minor additions to those systems. The research labs are designing Ferraris when what we could use are bike lanes and better driver training. This leads to elaborate systems being designed as experiments that only prove that the particular group that used the prototype was able to use it in the research milieu. There is little discovered about how useful most groups would find the prototyped system or how much of an intrusion or cost would be involved in deploying it. More field research into effective application of existing Groupware tools such as email, intranets and teleconferences would be valuable.

The original intent of ARPANET tools was basic communication between computers at remote sites with little concern for the people using them, but group communication aspects of the tools emerged as the designers worked with them. Since programmers doing research tend to have more freedom to define a problem domain than their commercial counterparts, the Internet grew with Groupware built in. On the other hand, commercial computing environments built through the 1980’s were less focused on the needs of end users and there was more stratification between users and designers. Awareness of this difference is what prompted the rise of Groupware, which was a toolkit to overlay the sort of communication facilities that internet and Unix users took for granted onto a corporate computer infrastructure. 

Unix and ARPANET heritage aside, the word ‘Groupware’ is commonly understood in 2001 to be a type of commercial software package designed with a standard set of group communication features. When the term was popularized in the late 1980’s there was no standard list of features except what the first Groupware producers provided, but market competition since then has allowed users to expect certain functions such as email, shared documents, discussion forums and appointment scheduling.

True corporate networks were rare in the 1980’s, with most business computers being mainframes, minicomputers or isolated departmental PCs. The few LANs that existed were mostly Unix networks or DEC minicomputer networks in corporations that served government or educational markets. In order for the first commercial Groupware to be successful, some major pieces had to be commercially available for addition to the typical corporate infrastructure. By 1990, Microsoft Windows 3.0, Novell Netware and IBM OS/2 provided off-the-shelf components for a PC-based computing platform that could run Lotus Notes without requiring a squad of Lotus engineers to set up every customer’s system.
 

Lotus Notes was the first commercially available Windows application designed for networked business use, and it gradually picked up converts through the early 1990’s. I became one of those converts in 1993 when I attended a Lotus seminar and bought a copy of Notes 3.0 at a promotional price. At that time it was more of a personal interest related to my devotion to the discontinued Lotus Agenda rather than a professional move, since Notes was still a niche product and I was not aware of any career options for Lotus Notes specialists. I began playing around with Notes on my home PC and was intrigued, though disappointed that it did not look like a very good replacement for Agenda. However I had seen the networked client-server functions demonstrated at the seminar and recognized that many of the group communication features I had used at work with Unix were also available to Notes workgroups.

By 1995, other companies such as Microsoft and Novell were fielding Groupware packages based mainly on email capabilities, while Lotus had let the Notes email features remain rather primitive. As competition began to mount, Lotus, now owned by IBM, began to work on improving the Notes email interface by merging their full-featured cc:Mail product’s interface into Notes. During this period, Lotus and Microsoft began to have a “seat war” in the industry media arena about which product had sold more email licenses, and during this media campaign Lotus allowed their product to be portrayed as an email program that competed with Microsoft Exchange rather than a full-featured groupware platform. Lotus managed to claim victory in number of seats but this allowed Microsoft to make price comparisons between Exchange, which was an email program with shared folders, and Notes, which included a complete collaboration and workflow development environment. For email alone, Exchange was much less expensive and simpler to use.

By that time, I had made a career detour within the programming field from intermediate Unix software developer to beginner Lotus Notes developer. This was basically an act of desperation due to the lack of Unix opportunities in southern Ohio, where I had relocated from New Jersey. I had learned enough about Notes to get an entry-level consulting job in a market where Notes talent was rare. By the time of the Microsoft –Lotus email battle in 1996, I had  been working with Notes for two years, making me nearly a senior specialist in that very young specialty. Having started out in the Unix world and vaulted rather abruptly into the Windows world, I had realized that there were different vantages of computing environments from a social standpoint. Now that I’ve been doing Notes, Windows and Web development for a few more years, my understanding of group computing has increased a bit.

Notes from the field (Concepts, ideas and skills mastered through this learning)

Infiltration versus Rollout

One of the key management problems encountered when trying to implement groupware systems is the “rollout effect” – my term for the cognitive dissonance felt by the deployers between their vision of electronic collaboration and the reality of  user resistance and indifference. It’s caused by the difference in adoption models between the emergent ( aka “viral”) way that Internet and Unix groupware, as well as most successful groupware systems, insinuate into technically adept user environments and the “Enterprise Rollout” model that typically brings corporate groupware systems to their users. I feel that this difference is a key cause of stalled and failed groupware deployments. The leaders of many organizations are drawn to the vision of a seamless intelligent organization as projected by vendors and consultants and expect that a massive software deployment will move their group  in that direction. 

While putting groupware on everybody’s computer is a big accomplishment, there are several major differences between well-integrated populations of engineers who are “natural-born”  groupware users like the Unix/Internet culture and the typical participants in a corporate rollout. These differences are becoming less pronounced as the corporate workforce becomes increasingly college-educated and wired, but they remain. Here are the advantages held by the Unix/Internet user environment.

1. Engineers are by temperament more willing to explore new computer programs than typical corporate users.

2. Participation in the design and/or configuration of the software guarantees buy-in. In the engineering/research community where Unix and the Internet grew, the only way to join a certain virtual community was to learn to use the software that hosted it. This would sometimes prompt suggestions for improvements or even the creation of improved versions.

3. Exposure to incremental, discretionary and gradual introduction of individual software tools and features rather than a complete package all at once. Unix/Internet groupware tools have also tended, in the software engineering tradition, to be relatively standard, open and modular. Mental investment in learning to use such tools would not be lost as is the case when switching between proprietary software packages in the commercial groupware market.

4. A culture of dispersed academic and engineering communities was already established. The software used to connect them in news ways simply augmented  the existing model. 

The community effect in the last point also works against groupware deployments. In cases where a rollout is performed in too heavy-handed a fashion, the users will form a new community of beleaguered computer users who bond in passive resistance against the invading software. These feelings are not unfounded, since new systems have in fact sometimes been associated with “reengineering” efforts that inevitably result in job reductions. 

Standard Groupware Features

In the groupware consulting field it is important to know your market – to do this you must have a good idea about the typical features that most commercial users want when they want “Groupware:” No single system has all of these features out of the box, but these are some of the most popular features that can be bought from vendors and installed without requiring very much, if any, custom programming.

· single login – one login gives the user access to the groupware package’s directory, which controls authentication of the user’s identity to all its facilities

· email

· discussion groups

· emailed appointments and shared calendars

· shared files and documents

· document management

· workflow control

· Web publishing available to naïve users in a manageable shared environment

· Hyperlinking between different parts of the system

· live conferencing

Client-Server Concepts 

Starting with databases on Unix and continuing with Lotus Notes and other software packages, I have worked with client-server systems, becoming familaiar with the architectural concepts of networked databases, access controls, remote procedure calls, distributed data replication and connection protocols. The client-server model was first used for relational database systems. Lotus Notes was the first client-server Windows PC application and most corporate groupware systems also use this type of architecture.

Domino Designer programming 

· To design a  Notes or Domino application,  the developer can use only the Lotus integrated development environment and create a self-contained application that encapsulated design and data in one database file. Other tools can be used for specialized tasks, such as graphics-oriented web pages or integration with other programs or external databases. I have learned how to do 95% of my Notes programming within the Designer environment but have also used other tools, mostly for preparing database content such as graphics and data management.

· I have learned a lot about the Lotus Notes/Domino software architecture and Object Model. It is good to understand how these specific models fit in with a general LAN and Internet system architecture when creating Groupware applications, especially when mixing HTML inside of other types of programming constructs or creating agents that do network oriented chores.

· JavaScript programming and HTML – for web browser applications. Javascript is the language used to manage the behavior of forms on web browsers. Virtually all data handled by Lotus Notes is passed through screen forms, whether on the web or in a Notes client. The Document Object Model used for the web is similar to the Lotus Notes/Domino object model and Javascript is now integrated into the Lotus Domino designer client, so Domino web applications are not terribly difficult to create when starting with standard Notes forms.

· LotusScript programming- a language that acts on the Lotus Notes object model and has a syntax like Microsoft Visual BASIC. Even when using web forms, LotusScript can be used to create Agents that process the submitted forms much like CGI scripts.

Workflow analysis and automation. 

Workflow analysis is the practice of finding out how a group’s work can be streamlined by using computer-based forms that store work-related information in databases and also that use email and links to notify team members of items that need attention. I have worked on several custom-designed workflow support systems using Lotus Notes in “native” Notes and using a Domino web interface. Lotus Notes has what would be considered rudimentary workflow features but they are very well integrated, easy to program and flexible. Complex and highly variable workflows are difficult to support using Notes, however. For more complicated workflow support, there are special purpose products, including Lotus Workflow, which is an add-on to Notes.

Directory services
 X.500, LDAP, DNS, UDDI. These are all electronic directory standards that have some impact on the configuration of Groupware systems. The directory is at the core of any group application, since the awareness (or anonymity) of other users’ identities is a key concept.  The Notes directory is a key part of the system and it can also be integrated with a Microsoft, Novell or other network directory to some degree. The more integrated the directories are, the fewer passwords users need to remember and the better control over standard configurations can be maintained by the network and desktop support staff. In general, directories are very hard to integrate because each vendor tends to believe that their directory should be the “master” directory, and designs their software accordingly. Directory integration reduces the variety of computer problems users can have since they will all have a standard version of software running and a predictable user identity, as controlled by the integrated directory system.

Internetworking and TCP/IP 

Basic internetworking concepts are important when setting up Notes servers and workstations on a network. Knowledge of TCP/IP is also needed when setting up a Domino web site on a server, including how to integrate web services with other programs such as Microsoft Internet Information Server (IIS) running on the same machine.

Collaboration and Knowledge Management 

Probably the most important concept in this area is that you cannot use software to impose collaboration on a workgroup that does not already collaborate in some way. The most important thing to do is to find a need to be filled, which is often quite easy as long as management will allow it to be done. It is also crucial to start small and not try to roll out a new technology in a massive “do or die” project. When people are allowed to play with a technology at their own pace, they will find uses for it and will be open to help and guidance in finding ways to get more leverage from the tools. 

Tribal Ways and Database Gardening

Groupware consulting and corporate support requires a management strategy to be successful, though the strategy could be simply an implicit one if management is done by way of good instincts. The way to get groupware in fruitful use is to deploy it in pilot and casual applications that give people a chance to get familiar with it in unpressured situations rather than to mandate its use for critical functions. Many successful deployments of applications such as Lotus Notes or web-based intranet discussions have started with communication forums used by special cross- division project teams. People who are participating in a special project often make good advocates of new tools.

Once the communication tools become successful, another effect comes into play, similar to what has happened on the world wide web – things get messy and some people get access to tools that maybe they should have left alone. In Lotus Notes user organizations, this phenomenon has been dubbed “popcorn Notes” by one leading consulting company for the way amateur-built databases just “pop up” all over a company. Once the product has been set up and is running smoothly, users discover that it is fairly easy to create new databases for whatever function they may think of. Unfortunately, as with using a Karaoke machine, easy does not always make good. We of course see this sort of thing all over the web, a bit like the proliferation of half-abandoned strip malls across the United States. To keep a Lotus Notes user community interested and productive, vigorous refreshing of the good and pruning of the bad needs to be done or else the whole system becomes clogged with badly designed and out-of-date databases, with important data mixed into all of them. At worst, this state of decrepitude becomes associated with “Lotus Notes” in general and people begin to think of it as a hopeless swamp of random information. There needs to be active management of the information environment and things like portals and in a well-tended information environment, departmental knowledge representatives  (formally given titles like subject matters expert, taxonomist or knowledge manager) become important. This is the sort of thing that a CIO is supposed to worry about.

Enterprise System Administration 

System Administration involves technical support of Notes/Domino servers, directory accounts, databases, email routing, web sites and workstations. I have learned the basic arts of how large and small organizations handle the problems of tying networked applications at different sites together and keeping all of their users connected with each other. I have also participated in the planning and performance of system migrations, upgrades and conversions.

Major Individuals identified with CSCW and groupware  

· Pierre Teilhard de Chardin – elaborated the idea of a group intelligence augmented by technology

· Vannevar Bush – wrote about the “memex” which was a machine to enable knowledge storing, searching and sharing, presaging something like the PC, the Internet and the world wide web

· Douglas Englebart – began designing computer tools that realized some of the ideas thus far only imagined by writers like Tielhard and Bush, as well as science fiction authors. The mouse-driven graphical desktop and group collaboration software were some of his contributions during the 1960’s.

· Lee Felstenstein and the creators of  the Community Memory project – a mainframe hosted bulletin board system that could be accessed from public terminals located in a few places around San Francisco in the early 1970’s.

· Ken Thompson and Dennis Ritchie, creators of Unix.

· Licklider, Bob Taylor, Vint Cerf, the BBN crew and the other creators of the ARPANET.

· Stewart Brand and the folks who created the WELL. Howard Rheingold, a WELL denizen (or netizen) who wrote the book “Virtual Communities.”

· Tom Truscott, Jim Ellis, Steven Bellovin – created Net News in 79, which became Usenet, the second of the 3 Internet “killer apps” – email and the web being the first and third. Usenet news is a flexible discussion forum mechanism that allows a  loosely threaded discussion to propagate around the world, picking up new messages as it circulates via “newsfeeds.” It was expected to carry primarilly Unix bug reports. 
It is still in use, though it is now plagued by “SPAM.”

· David Woolley, who created the PLATO Notes program, and then the Group Notes program at CERL. CERL is the U. Illinois education research lab and PLATO was a mainframe operating system for online learniing. Notes evolved from a bug tracking system to a general purpose bulletin board that hosted email. It featured chat, multi-user games and shared screens.

· Ray Ozzie, the creator of Lotus Notes. He worked at CERL while PLATO Group Notes was at its peak popularity and saw the new PC platform as a fertile area to cultivate a similar application. Tim Halvorsen and Len Kawell who worked at CERL with him, joined the Iris team to work on Lotus Notes.

· Mitch Kapor was the head of Lotus who invested in Ozzie’s idea by creating Iris Associates as an independent software company that developed Notes for Lotus, which then bought the rights.

· Jim Manzi and Jeff Papows, the subsequent leaders of Lotus who fostered Notes development and marketing during the 1990’s.

· Sir Lou Gerstner, head of IBM when it bought Lotus.

· Al Zollar, an IBM veteran appointed head of Lotus in 1999.

CSCW and Groupware History.

· 1940 

· Teilhard –“Phenomenon of Man” posits the Noosphere, a planetary consciousness based on the growing network of technically enhanced human communication.

· 1945 

· Cybernetics – the study of control systems, which influences computer and information science in the next decades, as well as some branches of the social sciences such as the study of organizational development. Cybernetics/Systems Theory authors such as Kenneth Boulding, Norbert Weiner and Gregory Bateson, were influential to some of the people, especially in the Bay area, who pioneered computer supported collaboration in the 1970’s as well as some of the people writing about Knowledge Management in the 1990’s.

· 1948 

· Vannevar Bush – his article that described the Memex was very influential 

· 1964 

· McLuhan – Understanding Media. His influential ideas also concerned communication technologies and group behavior.

· 1968 

· Engelbart builds a hypertext system after Ted Nelson coins the word, also invents the GUI and Mouse

· 1969  

· Dennis Ritchie and Kenneth Thompson of  Bell Labs, begin work on the UNIX operating system, which like its failed predecessor MULTICS, allows casual user names and facilitates communication between online identities. 

· 1970 

· ARPANET is begun and the RFC (Request for Comments) system of collaboration, with memos posted across the network, becomes an integral part of the system development method 

· 1971 

· EMISARI, the first computerized conferencing system

· 1972 

· Community Memory – public BBS system allows folks around San Francisco to communicate over a small set of publicly located terminals, which probably influenced the usage of the term “bulletin board” for computer forums

· Email is in use on ARPANET

· 1973

· PLATO Notes – a secured bug reporting system

· 1975 

· UNIX machines are connected to ARPANET – like peanut butter and chocolate!

· 1976

· ARPANET mailing lists are invented

· Plato Group Notes – Ozzie, Halvorsen and Kawell working at CERL while group notes active

· 1977

· UUCP released in UNIX version 7, enabled mail and other collaborative applications between users on different unix servers, many of which which are not yet on the ARPANET

· Datapoint introduces ARC system, the first local area network. 

· the Apple ii personal computer is introduced

· 1978 

· Stanford system called “Augment”, from Englebart’s Augmented Knowledge Workshop

· CBBS, the3 first bulletin board system is launched.

· 1979 

· The Net News system is launched, later called Usenet newsgroups

· 1981 

· MINITEL system of ubiquitous terminals in France

· 1982 

· the IBM PC debuts, Lotus 1-2-3 is soon one of  the biggest sellers

· BSD 4 Unix is released with TCP/IP built in, paving the way for Unix to become the default operating system on the Internet.

· 1984 

· Iris Associates is formed as a venture of Lotus

· 1985

· the WELL is founded, virtual communities take off with early internet users. CompuServe is also launched.

· 1987 

· Notes is deemed ready to serve and is bought by Lotus – price waterhouse  buys 10,000 copies while it is still a beta product; release 1.0 supports 25 users per server, licenses start at 200 users for $62,000

· Doc management systems – FileNet, PC-Docs, etc…

· 1990 

· Microsoft Windows 3.0

· Netware 2.0, OS/2

· 1991 

· Berners-Lee – Web

· 1993 

· Lotus Notes 3.0 

· whitehouse.gov goes online

· 1994 

· Collabra, GroupWise and Exchange. 

· AOL connects to the internet, giant sucking sound. 

· Wiki webs

· 1995 

· IBM, still hurting from its DOS and OS/2 partnerships with Microsoft, buys Lotus. This makes it a major player in the business PC software market.

· 1997 

· As the Web becomes popular, Lotus begins adding web and other internet interfaces to the Notes 4.0 server, renaming it “Domino.

· Microsoft Exchange 5.0

· AOL Instant Messenger and other real time “chat” tools gain acceptance

· Manilla/Frontier, Zope, Web Crossing, ArsDigita Community System, other community website building tools. 

· 2000

· “Community building” becomes a popular goal of commercial websites as well as “personalization”, viral marketing and “portal” architecture, all of which are Groupware features.

· Many web-based groupware packages and tools are available that do specific group communication jobs but the 2 most popular integrated Groupware packages are Exchange and Notes.

· Peer-to-peer collaboration software, including the product from Lotus Notes creator Ray Ozzie’s new company, Groove, is introduced and heralded by industry reviewers but acceptance is slow. This coincides with the dot-com e-commerce recession. Will Groove become a dot-gone?
· 2001 

· “Blogs” (weblogs) are a popular phenomenon, partly thanks to the new software called “Blogger” that facilitates creation of blogs, which are a sort of degenerate groupware. Blogs are websites that are similar to bulletin boards except for the fact that they are journals created in “log” format by one person. However, there are many discussions on group forums dedicated to blogs and there are blogs that refer to and link to other blogs. So their format and content actually reflect group activities. Moreover, the blogger software allows group blogs to be created and also allows other types of sites, including group-oriented ones,  to be linked to blogs.

Groupware and CSCW textbooks: topic coverage compared with my experience

There is a wide range of books about this subject and no standard curriculum. While I found dozens of CSCW college courses listed on the web, there appear to be only 2 or 3 books that qualify as instructional textbooks about CSCW or groupware. The subject of CSCW is interdisciplinary and largely experimental rather than practice-based. Groupware is an applied branch of CSCW but still covers a wide range of subjects. My history of experience with Unix and Lotus Notes cuts a path through most of the topics in the area.

These books fall into two main literary categories; 

1. Those by one or two authors that attempt to define a structured overview of the subject like an introductory college textbook. In the case of CSCW and groupware, most of these are for professionals rather than academic textbooks..  

2. The collections of topical papers and articles, some on the whole field and some on specific subtopics of CSCW or Groupware. These are sometimes a mix of authors ranging from academics to consultants and software vendors.

CSCW/Groupware Textbooks and chapter titles. 

1. Instructional Texts
1.1 Computer-Supported Cooperative Work : Introduction to Distributed Applications - Uwe M. Borghoff, Johann Schlichter, (2000)

Part I. Introduction to Distributed Systems and Computer-Supported Cooperative Work

1. Fundamental Principles of Distributed Systems 3

2. Computer-Supported Cooperative Work

Part II. Basic Concepts of Computer-Supported Cooperative Work

3. Concepts of Asynchronous and Synchronous Cooperation 

4. Concurrency Control 

5. Replication and Concurrency Control 

Part III. Application Classes of Computer-Supported Cooperative Work

6. Communication Systems and Shared Information Spaces 

7. Workflow Management, Conversation and Coordination Systems 

8. Workgroup Computing 

9. Multiagent Systems 

1.2 Introduction to Groupware, Workflow, and Workgroup Computing  by Setrag Khoshafian, Marek Buckiewicz (April 1995) 404 pages 

Objects of Collaboration.

Client/Server Architecture and Collaborative Computing.

Electronic Messaging and Mail Systems.

Workflow: Computer-Supported Collaborative Work Processing.

Electronic Meetings (EMs).

Conclusions.

1.3 Groupware, Workflow and Intranets : Reengineering the Enterprise with Collaborative Software by Dave Chaffey (July 1998)

Reengineering Using Collaborative Software

Groupware Functions and Applications

Workflow Management Systems

Internet and Intranet Based Groupware and Workflow

Process Analysis and Modeling

Designing Collaborative Applications

Implementation

Designing for the Future

1.4 Intranets vs. Lotus Notes by Joseph T. Sinclair, David B. Hale (1996)

Communications

Work Management

Conferencing

Publishing

Training

Databases

Security 

Development Paltforms

Cross-Platform Document Standardisation

2. Collections Of Articles
2.1 Computer-Supported Cooperative Work : Trends in Software  - Michel Beaudoin-Lafon, editor (2000)

· Designing Groupware Applications: A Work-Centered Design Approach (K. Ehrlich).

· Workflow Technology (C. Ellis).

· Media Spaces: Environments for Informal Multimedia Interaction (W. Mackay).

· Integration of Shared Workspace and Interpersonal Space for Remote Collaboration (H. Ishii).

· Group Editors (A. Prakash).

· Groupware Toolkits for Synchronous Work (S. Greenberg & M. Roseman).

· Architectures for Collaborative Applications (P. Dewan).

· Software Infrastructures (P. Dourish).

· Expanding the Role of Formal Methods in CSCW (C. Johnson).

2.2 Groupware in the 21st Century – ed.  Peter Lloyd (1994)

-- Groupware: Its Past and Future by Clive Holtham 
-- So, What Went Wrong? by David Marshak 
-- Fragmentation to Integration by Richard T. Watson, Robert P. Bostrom, and Alan R. Dennis 
-- Telepresence as an Agent of Change by Jan Wyllie 
-- A European View by Roger Whitehead 
-- The Technology and the Tools 
         [… etc,…for dozens of articles….]

--- Groupware for a Small Planet by Peter and Trudy Johnson-Lenz 

2.3 Transforming Organizations with Groupware - Lotus Notes in Action ed.  Peter Lloyd (1996)

· This books is unique because all of the articles are by users or consultants reporting on actual projects, including some failed ones,  rather than vendors or theorists.

2.4 Groupware: Collaborative Strategies for Corporate LANs and Intranets - David Coleman (Editor) (1997) 

· Groupware-The Changing Environment 

· Collaborating on the Internet and Intranets 

· The Evoution of Web-Based Conferencing and Workflow 

· Electronic Mail and Messaging 

· Calendaring and Scheduling: Managing the Enterprise's Most Valuable, Non-Renewable Resource-Time 

· Workflow: Applying Automation to Group Processes 

· Electronic Meetings 

· Collaborative Presentation Technologies: Meetings, Presentations, and Collaboration 

· Desktop Videoconferencing  

· Deploying Second-Generation Intranets with Lotus Notes 

· Novell and the Groupware Market 

· TeamWARE: Managing the Transition to Intranet-based Groupware and Messaging 

· Increasing Business Performance with Internet Collaboration Services: HP's Communication & Collaboration Strategy 

· The Divergence of Two Worlds: Oracle's InterOffice 

· Designing Groupware: A Management Primer 

· Groupware at Big Six Consulting Firms: How Successful Was It? 

· Groupware & Reengineering: The Human Side of Change 

· Applying Groupware to the Architectural Design and Construction Industry: PRC's Genesis Strategy 

A Groupware Glossary

· Access Control List (ACL) – In applications that use databases like Lotus Notes, an access control list (ACL) specifies the level of access that users and servers have to a database. Access privileges in the ACL determine the tasks that each user can perform at a particular access level. Only someone with Manager access, the highest privilege level, can create or modify a database ACL. In Lotus Domino applications, a web site is typically contained in one database, so site access is controlled in that database’s ACL. 
· Asynchronous work  --  working done on a project at different times.
· Avatar -- an online representation of a person, generally in visual form. This is the same as "being a player" in a computer game except that Avatars can be self-crafted and a person's text-based personality could be considered a rudimentary avatar. A related concept is Pierre Levy's "angelic body" which actually means a person's sum total of existence as represented in the cybernetic world or noosphere. A person’s avatar would be one obvious facet.

· Agent -- A program that performs a series of automated tasks according to a set schedule, by a predetermined trigger event or at the request of a user. 

· Awareness, Group -- the sense of what other people are doing, even when you're not communicating with them directly. Awareness mechanisms in groupware include systems that let you track whether people are using their computers and that tell you who is participating in a conference or forum..
· Bulletin Board System (BBS, board) -- a public discussion forum, originally accessed by dialing in via modem. Christensen, Suess were the instigators.
· Collaborative Computing – Some CSCW writers prefer to differentiate this term, which represents the practice of creating and using groupware or collaborative systems, from CSCW, which is the whole area of study.
· Community of Practice (CoP) -- a group of people who share a skill or area of activity (a practice) who are brought together by a desire to learn more about common opportunities and problems. 
· Computer Mediated Communication (CMC) -- any communication via computer network.
· Computer Supported Cooperative Work (CSCW) – The name for the area of research that is concerned with work groups and technology to support them.
· Directory Services – A directory is a database of users and resources, optimized for frequent lookups and infrequent changes. Directory services generally provide a namespace - a way of constructing names or addresses with predictable meanings - which allows the information to be referenced and organized. Authentication, replication and distribution of data are other features.
· Domain – An Internet domain is a single named site. A Domino domain is a collection of Domino servers and users that share a common Domino Directory. In general, domains tend to be associated with what is called a Namespace.
· Flame -- To communicate emotionally and/or excessively via electronic mail. In other words, "online cursing." 
· Floor Control – An example of advanced floor control is demonstrated in the recent Star Wars movie “Phantom Menace.” The princess speaks before the thousands of gathered interplanetary council members using a system that simultaneously floats her party’s booth to the middle of the meeting hall, designates her speech as the sole input to the sound system and translates her words into all members’ native language. This would be an example of same-time, same-place groupware. Even though all parties are gathered together, there are still several needs served by machines.
· Group Editor – An application that allows more than one person to change a document simultaneously while viewing changes that other users are making.
· Groupware -- Coined in 1977. Software that is designed to support multiple users working on related tasks. The task could be informal conversation, playing a game or collaborating on a highly complex project.

· Instant Messaging (Chat, IM) -- enables you to create a private chat room with another individual. Typically, a chat client alerts you whenever somebody on your private list is online. 
· LDAP (Lightweight Directory Access Protocol) -- A set of protocols for accessing information directories. LDAP is based on the X.500 protocol, but is a slimmed down practical version that supports TCP/IP, which is necessary for Internet access. 
· Listserv -- List Server - a software program that acts as a depersonalized mail user to relay messages from a group of users who have joined a discussion list. The listserv transfers messages sent in to it out to all the subscribers, facilitating the discussion. The two major list server programs are listserv and majordomo
· Mbone – A proposed technology standard for supporting synchronous multi-user applications like whiteboards.
· Media Spaces  -- The idea of media spaces, which are pretty much what all the cutting edge CSCW work is about is “Bringing people together in a Video, Audio, and Computing Environment” as subtitled in one article.
· MIME (Multipurpose Internet Mail Extensions) – Software protocol that allows you to attach non-text files to Internet mail messages. Non-text files include graphics, spreadsheets, formatted word-processor documents, and sound files.

· Muli-User Dungeon
· Model-View-Controller (MVC) – a programming abstraction for modeling complex applications, first made popular by Smalltalk users, employed in the design of many groupware packages. Model, like a UML Entity class, is the shared data representation and state of objects. View - as with a UML Interface class,  is the way that different users and parts of the system can be presented different aspects of the data. Control is the typical logic/decision domain like a UML Control class.
· Naziware  --  the nickname coined by critics for Action Technologies’ package called “the Coordinator.” This cautionary episode in groupware history points out how important it is for groupware to be comfortable to use rather than an imposition.
· Netiquette --  (network etiquette) Proper manners on the Net. Using UPPER CASE, writing long “rants” and interjecting emotions throughout a message are typically considered poor netiquette. 
· Networked Organization -- the modern model for organizations that have many cross-departmental projects and workgroups constantly in flux
· NNTP (Network News Transfer Protocol) -- Protocol that supports reading newsgroups, posting new articles, and transferring articles via newsfeeds between news (NNTP) servers. Allows NNTP clients, called newsreaders, to access newsgroups on the server.

· Newsgroup -- see Usenet Newsgroup
· Operating Environment – sometimes referred to very roughly as a “Platform.” The total information technology environment that affects users and support staff of a given organization. Usually the primary parts considered are the workstations, the network, the standard software used by most workers and the central server and host computers. Groupware typically requires an up-to-date and robust operating environment. 
· Peer to Peer computing – The key advantage of p2p systems is that no computer specialists like programmers or engineers are needed for a spontaneous group to share computer-based information among themselves. In practice there are often support systems needed to connect the peers, but they are commodity services such as the telephone system. A three-way telephone call could be considered a crude example of p2p technology used as groupware. 
· Portal -- Enterprise Information Portals provide users a single gateway to personalized information via various supporting software applications that consolidate, manage, analyze and distribute information across and outside of an enterprise.
· Replication – The process of exchanging modifications between replica datastores. Through replication, Lotus Notes makes all of the replicas of a database essentially identical over time. This is used to keep an enterprise directory updated, for example.
· Shared Folders – special file directories on servers that allows multiple users to view and update the documents they hold. A rudimentary database.
· Shared Space – A common environment focused on by workgroup members where they collaborate in work on a prototype or product. 
· Synchronous work -- working together at the same time. 
· Tacit Knowledge -- Unspoken, noncodified knowledge. It is usually embodied in individual skills, routines, and experience.

· Telepresence – a special form of virtual reality where a person’s presence is represented remotely as in a videoconference or where a person can cause remote actions, as in an exploratory robot vehicle. Telepresence is used in synchronous groupware.
· Tom Swift Terminal (TST) – Lee Felsenstein’s ideal computer access terminal for the common user, intended to be buildable from standard cheap parts. Obviated by the personal computer.

· Usenet Newsgroup -- an electronic forum similar to a Listserv list but implemented in a different way. Instead of broadcasting all messages out as individual emails, a News Server using NNTP holds the the message postings from its discussion group in a central clump and sends updated clumps to various other news servers. It is a little more efficient overall, at least so far as storage space used.
· Weblog (Blog) -- Blogs are websites that are similar to bulletin boards except for the fact that they are journals created in “log” format by one person. That person can invite other participants in some versions.
· Whiteboard – Similar to a group editor, a whiteboard application simulates a whiteboard in a conference room so that dispersed users on a live computer conference session can see on their computer screen what one person is presenting to the  group.
· WYSIWIS – what you see is what I see. This model applies to group document editors and other tools that feature a shared workspace.
Formal learning activities attended

· Lotus Authorized Education Center Classes

· 1996 -  R4 - The Lotus Notes Object Model

· 1997 - R4 - Application Development Update

· 2000 - R5 - Maintaining a Domino Infrastructure

· 2000 – R5 – EPA Notes administration class

· LotusSphere 97 – a yearly conference for Lotus business software vendors and users. Sometimes referred to during the mid-90’s  as a “Notes love-in.”

· Seminars

· Masters Series video viewings during 1999-2001

· Superhuman software event in 1999, Columbus Ohio

· EPA Notes mail migration conference in Washington, DC

· EPA Notes administrators’ conference in RTP, NC

Informal group learning activities 
· Evado BoF salons

· EPA Notes admin conference calls

· NUTS meetings

Who can attest to my knowledge and ability – their credentials?

· Marketware: Rick Flagg, Joe Groh, Bob Ivers, Jim Shea, Chris 

· TFN: John Drew, Chris Vaughn, Darren Jones, Kelly Burns, Becky Reder, Ann Kumer

· SLF: Greg Frye, Roger Rettig, Rica Ligaralde, Patrick Walters, other SLF users

· Lockheed/EPA: Jeannie Holtsclaw, Don King, Larry McFeeters

· Ociter/Zoomtown: John Untener, Ron Beerman, Tracey Henry

My Groupware project and certification history

· Projects history

· Marketware

· SFA for Ashland

· Internal Mware sales workflow

· Marketing support for Cinergy, Garage Doors, CollegeView

· Future Now

· CHMC

· Beacon award

· Student Loan

· Training tracker

· Overquota customization

· Conf room customization

· Departmental workflows

· Downtown doin’s

· One-stop launch page

· Lockheed/EPA

· Facilities workflow

· Info sources locator

· Dept workflow

· Helpdesk kbase

· Notes mail faq web

· Eet project

· Ociter/Zoomtown

· Zt emc support
· Ffb web workflow

· Quickplace, ldap

· Zope

· groove

· notes.net postings

· Tests passed – CLP stuff, I-net+

Books, articles, media sources.

· Ralston, Reilly, Aemmendiger. Encyclopedia of Computer Science, 4e.

· Holt, Morgan. Unix: An open systems dictionary.

· Moschovitis, Poole, Schuyler, Senft. History of the Internet.

· Magazines

· The View

· Lotus Advisor

· Group Computing

· Dummies series books

· Sams Publishing - Unleashed series books

· O’Reilly - Nutshell series books

· Certification Study Guides

· New Riders – Fast Trrack

· McGraw Hill – Lotus Accelerated 

· General Media/Industry Analyst  Sources – ZD, Gartner, IDG, Aberdeen, Seybold, Giga, Forrester, Meta, Hurwitz

� Ritchie, Dennis M. The Evolution of the Unix Time-sharing System*. 


Lecture Notes in Computer Science #79: Language Design and Programming Methodology, Springer-Verlag, 1980. Online at http://cm.bell-labs.com/cm/cs/who/dmr/hist.html


� Holtham, Clive. Groupware: Its Past and Future. P11 In Groupware in the 21st Century, ed. Peter Lloyd, .Praeger. Westport, CT 1994


� p133, Salus, Pter. Casting the Net.
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