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EXECUTIVE SUMMARY

Groupware has evolved rapidly over the past decade to where there are hundreds of products
available within the groupware sphere. For this report, the following definition is used:

Groupware: The integrated use of networked application software to alow shared
access to files needed for group communication, joint planning, joint decision making,
and other collaborative efforts. '

HQ Air Force/SCTT (Technology Division) tasked HQ Air Force C4 Agency to take a broad
look at the groupware concept and present an assessment on how groupware can be best
incorporated into Air Force applications.

For this report, groupware is broken into the following categories:

. electronic mail (e-mail) « €lectronic meeting systems
. calendaring/scheduling . €lectronic conferencing systems
« document-based groupware . intranet

« workflow and document management systems

Other topics discussed include the migration toward the Defense Messaging System (DMS),
the release of Lotus Notes 4.0, and the initia release of Microsoft Exchange Server.

The DMS concept provides DoD a messaging system which will furnish security, reliability,
attribution, and robustness after migration from AUTODIN and current e-mail systems. DMS
compliance is a primary and critical selection criterion for users when selecting e-mall

systems. At present, the scope of DMS does not include groupware functionality besides e-
mail; however, users groupware needs should be included in the selection of DMS products.
DoD policy, as stated by Mr Emmett Paige, Jr., ASD(C3I), is very clear:

There will be one seamless, end-to-end global electronic messaging service within the
DoD. This service, provided by the DMS, will meet all Department messaging
requirements as outlined by the Joint Staff and is consistent with national objectives for
interoperable electronic messaging. 2

As of publication date, no products have been certified by the Joint Interoperability Testing
Center, Ft Huachuca, AZ, as being DM S compliant. The DISA-Loral contract presently
contains three e-mail systems which have priority for scheduling and testing of DMS
compliance: Lotus Notes, Microsoft Exchange, and ESL. Today, if an Air Force user buys
e-mail/groupware products, the user should select one of the products on the DISA-Loral

! Vargo, John, and Ray Hunt, Telecommunications in Business: Srategy and Applications, Irwin, 1996, p 286.
2 Paige, Emmett, Jr., “Electronic Messaging Policy - Implementation Guidance,” Memorandum for Secretaries
of the Military Departments, Under Secretaries of Defense, Assistant Secretaries of Defense, Directors of the
Defense Agencies, and Director, Joint Staff, 9 March 1995.
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contract. While messaging functionality within groupware is being standardized, other
functions such as calendaring, scheduling, and document-based groupware are not
standardized.

One ongoing debate is whether the Air Force should select a single, preferred e-mail product.
HQ Air Combat Command has requested the Air Force to identify a preferred solution to
reduce infrastructure support and training requirements and for standardization purposes. The
real questionis. “How is the typical Workgroup structured?” Most organizations are
comprised of many workgroups, frequently functionally based. Therefore, DMS compliancy,
a workgroup's structure, and the functionality required, are what count.

For example, if HQ Air Force C4 Agency decides that Notes has the necessary functionality
and is cost effective, fine. If the Air Staff decides that Exchange is the appropriate product for
its needs, that's fine as well. Therefore, the Air Force does not have to migrate toward a
certain groupware product for technical reasons as long as products used are DM S-compliant
as applicable; however, a preferred-solution approach has a lot of merit in helping to reduce
infrastructure support requirements. DMS is not envisioned to allow someone at the Air Staff
to use Notes to schedule a meeting with the Air Force C4 Agency even if both users are using
Notes. Messaging-yes, calendaring, scheduling, and file replication-no.

Conferencing, including desktop video teleconferencing (VTC), provides opportunities for
savings in time and money associated with traveling to meetings. Standards are being
promulgated and products are available via TRW’s Army Desktop VTC contract for both
LAN-based and ISDN-based products. As a cautionary note, don’'t assume that all products
listed in a contract such as this are interoperable; procurers are strongly advised to know their
interoperability needs and perform interoperability testing before making purchases. ASD
(C3I) policy, 31 October 1994, states that the Industry Profile for VTC (formerly known as the
Corporation for Open Systems Videoteleconferencing Profile) isthe officid DoD standards
document for VTC procurement.

The intranet concept is a current Internet-related application of high interest. An intranet is a
private World-Wide Web-based network, usually protected by firewalls, that allows
employees and business partners to be connected to vital corporate information. In essence,
the ease in providing information from an organization to the outside world via the Web is
being applied for internal corporate business as well. Intranets help the bottom lines of
organizations by necessitating fewer help desk personnel, lowering costs of incoming 800
phone lines, and generating business contacts. In addition, intranets allow people quicker
access to relevant information and allow collaboration. Finaly, intranets are extremely easy to

* A tire wall is a device or groups of devices placed between a secured network (your internal network) and a
nonsecured network (the Internet). A firewall’s many tasks include authenticating users, limiting incoming and
outgoing traffic, logging traffic information, producing traffic reports, and preventing unwanted access to your
services. Boyle, Padraic, ‘Network Firewalls: Your Defensive Line” PC Magazine Network Edition, 12 March
1996, p NEA4.



use and set up, especialy when compared to typical client/server architecturesin an
organization.

Groupware clearly has tremendous potential for DoD. Most organizations using groupware
products are convinced that the communication process is positively affected and the bottom
line is improved. Organizations must know their true communications needs and understand
the capabilities of groupware products. Proper up-front planning with management, users, and
information systems specialists is necessary to find the right match of groupware functionality
for an organization to support its objectives. Interoperability testing is essential when
integration of different products is desired.
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1. Introduction

1.1 Background

Industry and government agencies continue to place increasing emphasis on corporate
efficiency. The need to do more with shrinking resources has resulted in a concerted effort to
improve efficiency through leadership and such programs as work-flow assessment, process
re-engineering, quality management, and others. When applied correctly, these programs
improve efficiency by eliminating duplication of effort, encouraging the use of shared data,
and improving lines of communication. Where possible, given economic constraints and
corporate culture, technology has been installed and used to support the workers.

The largest technological impact in the workplace has been in the field of improved data
communications, particularly in the area of data networks. What started out with real-time
database access and electronic mail has snow-balled into a broad class of applications known as
groupware. The concepts of groupware and data mining via Internet resources are further
changing the way we view and use personal computers by turning them into communication
devices vice computational devices. These concepts will increase the demand for ubiquitous,
robust, secure, high-bandwidth, and ultra-fast channels on the information superhighway.

This demand is not limited to fixed office environments. Preliminary lessons-learned memos
drafted by officers deployed for Operation Joint Endeavor indicate that some communications
resources, sometimes previously deemed as luxuries, are now viewed as basic requirements
along with field gear and weapons. Applications such as logistics, finance, and supply need
access to bandwidth just as much as classified communications. The officers found that
combat support personnel arriving in Bosnia are expecting to have similar computing and
communications assets as at their home bases. Among the reguirements are video
teleconferencing, e-mail, and Internet access, all components of an enterprise-wide groupware
or collaborative strategy. The Army’s 5th Signa Command is answering these
communications needs by installing a vast array of linked IP and X.25 networks in Bosnia. *

1.2 Tasking

As aresult of Air Staff interest in the field of information exchange technology, HQ AF/SCTT

tasked HQ Air Force Command, Control, Communications, and Computer Agency (AFC4A)

to conduct a technology overview of the groupware concept. Items to be included are:

« Products and tools available, advertised capabilities, and usage within the work
environment.

« The maturity of various facets of the technology and any compromises users have to make.

. Hardware/software costs (initial and life cycle) and integration issues.

« Training and migration issues.

« Other DoD efforts.

* Congtance, Paul, “Gls demand compleat field gear: boots, rifle, e-mail,” Government Computing News,
29 April 1996, p 8.




« DoD and Air Force policy issues.

1.3 scope

This report provides definitions and an overview of the groupware concept and the major
categories included in groupware. It describes the functions provided by different types of
groupware applications, how groupware is used in industry, and possible applications within
the Air Force. It does not provide a comprehensive product review but does highlight certain
commercial products as examples to introduce current groupware capabilities. Particular focus
isgiven to DISA’s Defense Messaging System and its importance as DoD migrates toward a
more robust and secure messaging environment.

1.4 Definitions

The term groupware became prominent in the information technology professionals
vocabulary around 1989 when Lotus began selling Notes and virtually single-handedly created
a new category of computing called groupware. Groupware is one of those terms which has
been difficult to define precisely.” A very basic definition of groupware, as provided by
authors Jerry FitzGerald and Alan Dennis, is:

Software that helps groups of people to work together more productively.®
A more detailed definition, as provided by authors John Vargo and Ray Hunt, is:

The integrated use of networked application software to allow shared access to files
needed for group communication, joint planning, joint decision making, and other
collaborative efforts. 7

The terms groupware and collaborative computing are sometimes used interchangeably. For
purposes of this document, groupware is considered a subset of a broader concept called
collaborative computing which is defined as:

Computing technology that permits two or more people to communicate with each
other, to share information, or to coordinate their activities.’

The differentiation is that groupware is software that permits communication, information
sharing, and collaboration; collaborative computing is the technology that permits these
activities to take place.’

5 See Appendix A for a sampling of definitions. .

® FitzGerald and Dennis, Business Data Communications and Networki ng, fifth edition, p 34.
? Vargo and Hunt, p 286.

* Groupware: Myrhs and Realities, Creative Networks, Inc., 1995, p 1-2.

® Creative Nehuorks, p -2



1.5 Groupware Categories
In this document, groupware will be examined via five major categories as well as two
complementary areas.

Major Categories
Electronic mail (e-mail).
Calendaring/scheduling.
Document-based groupware.
« Electronic meeting systems (group support systems).
Electronic conferencing systems.

Complementary Areas
Intranet.
« Workflow and document management systems.

To help put these categories in perspective, the following figure shows the generic intended
uses of each. *°

Same Tie Different Time
I ntranet
Same Group support systems Group support systems
Place Calendaring/scheduling
Audio/document conferencing Electronic mall
Different Video teleconferencing Document-based groupware
Place Desktop VTC Calendaring/scheduling
Workflow/Document management Workflow/Document management
I ntranet I ntranet

Figure 1. Groupware Categories in Perspective

Although electronic data interchange (EDI) can be a natural extension to some groupware
activities, it is outside the scope of this document. EDI is the computer-to-computer exchange
of highly structured business-related transaction sets. The receiving computer automatically
acts on the transaction set it receives without human intervention. A good current example
involves a dozen university and corporate libraries using EDI over the Internet to buy books.
Yale University, Westinghouse Electric Corporation, and Massachusetts General Hospital are
among those receiving steep discounts from about 5,700 publishers. Savings are made

*° FitzGerald and Dennis, P 34.



possible by using the ANSI X12"! transaction set 820 to electronically send purchase order and
payment processing information to a Web site managed by Bank One Services Corporation,
Columbus, OH. The Bank One server sends appropriate formatted information to the
Automated Clearinghouse. This electronic processing is vastly quicker and cheaper than the
traditional paper processing approach. 2

1.6 Groupware Considerations

Much preparatory work has to be done within an organization before groupware can be
installed and used successfully. Because there are hundreds of products that vendors classify
as groupware or that fit into a particular category of groupware, working with a groupware
consultant or an information systems specialist knowledgeable about groupware is paramount
for implementation. Matching the true capabilities of the groupware product with the
communications requirements of an organization is no trivial task. Knowing the corporate
culture, i.e., do organizational members believe it is important to share or hoard information,
may even determine the extent that groupware should be implemented in any organization.
When in doubt, low-scale test implementations are invaluable as long as an appropriate set of
open-minded individuals are involved along with readily available vendor support and total
management support.

Organizations are continually focusing on their business processes and how to improve them.
Various groupware tools can be most appropriate for use in enhancing the way an organization
conducts its affairs. Today, few organizations question the validity and usefulness of e-mail
and scheduling applications. Far fewer organizations, however, have attempted to use
document-based groupware in their day-to-day affairs. Think for a moment how useful it
would be to pull up a TDY orders template, and since you had aready logged into the
network, standard data elements such as your name, SSAN, and rank would aready be filled
in. A week later you return, pull up aTDY voucher template, and again, the common data
items are filled in automatically. Virtual documents can be forwarded among the individual,
the signing authorities, accounting and finance, and travel personnel for far more efficient
processing. A lot of this functionality is now available with advanced groupware tools.

In 1995, Creative Networks, Inc., published a 92-page study entitled Groupware: Myths and
Realities.”® This report lists four activities which must occur in order for groupware to
succeed in an organization:

« The culture of the organization must be such that employees do not feel that they will lose
“competitive advantage” by sharing information and participating in work at the group
level.

. Management must establish a reward structure that encourages both individual achievement
and group work.

« Communication must occur during al phases of a project.

" ANSI XI2 is the accredited standards committee, under the auspices of the American National Standards
Ingtitute, that oversees EDI standards for the U.S. and Canada.

'2 Messmer, Ellen, “ Libraries buy books using EDI over the Web,” Network World, 11 March 1996, p 37.
B See Appendix K for more information on this report.
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« Users must be adequately trained in use of the groupware product(s).

Groupware can dramatically change the way people interact by making communication simpler
and faster. Such improved communications can provide very big paybacks in time and cost
savings and increased productivity, especially when the primary task of most office workers is
the processing and communication of information. Many organizations have found groupware
to be indispensable in getting their products completed and promulgated on time. A widely
quoted 1994 study of 65 Lotus Notes users conducted by International Data Corporation found
an average three-year return on investment (ROI) of 179% with a median ROI of 117%.

Nonetheless, groupware's ability to greatly improve communications can aso create problems.
Hewlett-Packard's 97,000 employees exchange about 20 million electronic mail messages each
month-an average of about 10 messages per person per businessday. At Sun Microsystems,
the average is 120 messages per person per day. ldentifying priorities and not being distracted
by less important issues are key to success; otherwise, one can drown in an endless sea of
communication. '

To counter these concerns, Vargo and Hunt present a number of ways in which groupware can

improve team performance:;

« More timely decisions can be made due to rapid communication and more readily achieved
consensus.

« More appropriate and higher-quality decisions can be made due to better and quicker joint
access to needed data and improved opportunities to analyze data in a rapid feedback team
effort.

« Group-based decisions will tend to bring levels of commitment and action from the team,
yielding higher quality and quantity outputs.

« Thorough and open communication and rapid joint access to current data will enhance the
teams' ability to adapt to changes in the competitive environment.”

In the most common scenarios, groupware systems are built piece by piece or procured as an
integrated system. It has proven extremely difficult to integrate groupware and legacy
systems. According to Creative Networks, organizations rarely integrate groupware and
legacy systems because:

. Very few integration tools are available.

. Thetoolsthat are available are inefficient.

« The architectura models for legacy and client/server-based systems are incompatible.”

1.7 Conclusions

The release of the premiere issue of a new bimonthly publication from BCR Enterprises, Inc.,
entitted virtual Workgroups,” in March 1996, is further evidence of groupware’s momentum.

" FitzGerald and Dennis,  42.
' Vargo and Hunt, P 287.
* Creative Networks, p iii.




According to Jerry Goldstone, publisher and editor-in-chief, the magazine “will cover the full
range of applications, technologies, products, services, networks, suppliers, and organization
development issues for collaborative work between two or more people. ” 18

All in al, organizations are acquiring groupware functionality because groupware, when
integrated properly into the organization’s strategic plans, continually pays dividends. These
can be in the form of a more positive bottom line or, more abstractly, adding a suite of tools
which will make users more effective by collaborating on the day-to-&y and critical tasks at
hand. As the world moves further into the information age and looks for better techniques to
collaborate and share information, groupware techniques will become more embedded into the
corporate culture. The following sections focus on the major groupware categories.

7 Virtual Workgroups is free in the U.S. and Canada to qualified readers. The Web address for BCR
Enterprises, Inc. is. http://www.bcr.com.
'® Goldstone, Jerry, “Welcome to Virtual Workgroups,” Virtual Workgroups, March-April 1996, p 2.
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2. Electronic Mail (E-mail)

2.1 Introduction

This section covers e-mail, provides a working definition, discusses its usage in a normal
working environment, and focuses heavily on the Defense Message System concept.
Electronic messaging is the formal term and connotes a level of authenticity, attribution,
assured delivery, and adherence to procedures; these are not always associated with e-mail.
Because the term e-mail is more generic, it will be used vice electronic messaging in this
report.

E-mail is simply an electronic means of sending messages (e.g., notes, memos, and |etters)
from one person to another or to several others using computers or terminals with network
connectivity. A computer program called a mail server receives messages from local users and
from remote sites and stores the messages in computerized “mail boxes’ assigned to the
addressees. The messages stay in a user's mail box until the user “opens’ the mail box and
reads the mail. Most systems allow the user to store mail (opened and unopened) in the mail
box until it is no longer needed. Systems usually include the ability to forward a message,
reply to a message, attach one or more files to a message, register a message so that the sender
will receive a message telling when the addressee(s) received it, etc.

E-mail systems can be isolated within a LAN or a larger private network or they can be
connected to the Internet for world wide communications. When connected to the Internet, it
Is important that the system comply with the accepted standards to ensure maximum
interoperability. At present, the simple mail transport protocol (SMTP) is the de facro"®
standard. Two major de jure standards gaining widespread momentum are X.400 for message
handling systems and X.500 for global directory services. These have been adopted by DoD
as requirements for the Defense Messaging System (DMS) which are discussed below.

2.2 Benefits

For those who use e-mail on aregular basis, there is no question that e-mail is a vauable tool
for collaboration. This attitude has not always prevailed, however. When local area networks
started to penetrate organizations in the late 1980s, the main business reason given was to
share physical resources (e.g., printers, modems, disks) and logical resources (e.g., data,
files). At that time, e-mail was often considered to be a luxury. This was partly due to the
fact that it was next to impossible to associate a dollar value to e-mail usage and
implementation. Another factor was resistance to change. After all, organizations had
telephones, intercoms, inter-office memos, and meetings when information needed to be
disseminated. It was frequently difficult to get e-mail working throughout an organization, let
alone across the world. Today, those business paradigms have been broken and electronic
messaging, or e-mail, has come of age. It is amaor requirement for most office automation

1% Defacto means “from the fact” and refers to a standard which has gained wide acceptance by users, although it
has not been adopted by a formal standards body. In contrast, de jure means “by law” and refersto a standard
which has been adopted by a formal standards body.




projects and is amost always among the first applications of a groupware suite to be
implemented in an organization. E-mail is an essential tool for any organization hoping to

migrate toward a paperless environment.

Benefits of e-mail include:

. Better time management technique.

« Enables users to transfer information to more recipients faster than paper products.

. Faster and easier distribution of information to include attachments like spreadsheets.

. Elimination of “telephone tag.”

« Easier communication with others who are at remote locations or who have different
schedules.

« With DMS, other benefits include robustness, security, authentication, and non-
repudiation.

2.3 Background

E-mail was literaly the first type of groupware which gained widespread usage. Next to
sharing Iogical (e.g., datafiles) and physical (e.g., printers) resources, e-mail is the major
reason given for networking. According to Electron|c Trend Publications, about 85 % of all
PCs are expected to be networked in1996.%° Electronic Mail and Messaging Systems research
shows that by the end of 1995, over 90 million individuals worldwide have e-mail with about
52% of them receiving e-mail viaLANs. About 30 million mailboxes are classified as hosts
and about 13 million are classified as public.*’

The way that organizations provide electronic messaging to their users has to be reexamined
because not only are more people getting connected to e-mail systems, those connected are
using e-mail more often. Gary Rowe, a principa at Rapport Communication, a Silver Spring,
MD electronic messaging consultancy, states that “corporations need to devel op industrial-
strength e-mail in the next five to seven years,” in order to keep up with the explosion of e-
mail usage in-house. Rowe' s firm predicts that message volume will grow at least 20%
annually through the year 2000. Rowe adds that companies must make a fundamental shift in
their e-mail infrastructure, from file-based e-mail platforms to client-server platforms.** This
Is important because client-server platforms work far more efficiently with large numbers of
users as well as enterprise-wide e-mail systems.

Platforms by Lotus (cc:Mail and Notes), Microsoft (Mail and Exchange), and Novell
(GroupWise) have the largest market share in the industry. International Data Corporation
1995 estimates are listed in the following table. Note that although Exchange Client shipped
as part of Windows ‘95, Exchange Server didn’t ship until April 1996.%

W|d&spread Connectivity,” chart, Communications Week, 19 June 1995.
2 Duvnl Brian, “L AN-based E-mail use swells,” InfowWorld, 26 February 1996, P 61.
Hortht Elisabeth, ‘Make Your Move,” Network World, 22 January 1996, p 44.
? schwartz, Jeffrey, “Lotus Leads in E-Mail Deployment,” Communications \Week, 8 January 1996, p 15.
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Microsoft Mail/Exchange 10.5 million 225,000
Novell GroupWise 5.5 million 140,000
Lotus cc:Mail/Notes 11.5 million 400,000 |

With so many different e-mail packages available plus the migration toward the Defense
Message System, it is no wonder that organizations are having difficulty deciding on a
particular platform for their enterprise-wide system. Two major companies, Lotus and
Microsoft, are promising flexibility in their platforms. Jeffrey Schwartz, Communications
Week, says “Lotus has already surprised some customers by providing connectivity between
the Notes 4.0 client and Microsoft Mail 3.x servers. Microsoft recentay did the same, adding
file replication to the release candidate for its Exchange Server. . . . "2

For the Air Force, either Notes 4.0 or Exchange 4.0 will be a good choice (assuming user
requirements are clearly specified and the product capabilities are clearly understood) if only
because each is on the Loral contract with DISA for Defense Message System @M S)
compliance. This compliancy (DMS is discussed below) is imperative to give individuals
better guarantees of authenticity, security, and deliverability. Anyone using today’s typica e-
mail system with any frequency understands that e-mail service, athough virtually
instantaneous at times, is by no means guaranteed to get to a destination even with the address
correctly specified. In today’s e-mail environment, e-mail service to a large external
population occasionally has a lower completion rate than first-class service by the U.S. Postal
Service, using three days as the maximum acceptable rate for snail mail.

Users must know their requirements and the true capabilities of groupware packages being
considered, as well as incorporate the functionality within the organization. Notes and
Exchange are complex packages with far more functionality than e-mail systems. Oncethe
benefits are understood and a corporate commitment is made, there are many positive reasons
to go with a groupware product for an enterprise-wide collaborative strategy.

2.4 Criteria for Selecting E-mail Software

DMS compliance is now the primary DoD criterion for selecting e-mail software. Many other
features are important to the typical e-mail user as well. The Government Computer News
regularly conducts product preference surveys which include a listing of features and qualities
users are interested in as they evaluate products. In March 1996, Government Computer News
published the results of its survey of e-mail software and the following list of features and
qualities is presented in order of importance as determined by 321 participants.

. Reliability.

« Ease of use.

: Schwartz, 8 January 1996, p 15.
Silver, Judith, “ Stamps of approval go to Novell, Banyan,” Government Computer News. 4 March 1996, p 16.




Integration with other network applications.
M STH R <D
Ease of administration.
Adherence to standards.
Availability of gateways.
Ease of installation.
Directory synchronization .
. X.400 support.
o Fax integration.

From the survey, five items stood out which participants felt needed improvement.®
o Slow directory synchronization

« Poor file management.

« Fair integration with network applications.

o Limited avallability of gateways.

e Sow transmission.

2.5 Connectivity Paradigms

A magjor issue which network managers must confront is choosing between messaging systems
based on proprietary protocols and Internet-oriented systems using the Simple Mail Transport
Protocol (SMTP). Examples of proprietary systems include Novell GroupWise and Microsoft
Exchange. At present, many analysts don't expect robust SMTP solutions to be viable for
large corporations for at least two years.

Jeffrey Schwartz, Communications \Week, says that “E-mail administrators looking to update
their systems soon are likely to go with the proprietary systems offered by the likes of Lotus,
Microsoft, and Novell. Those systems are more secure and incorporate more features, such as
scheduling and document management, than SMTP platforms.“*’ Schwartz adds that “E-mail
systems that use native SM TP backbones—from. ConnectSoft, Qualcomm, Inc., and Netscape
Communications Corporation, for example-will give organizations the freedom to mix and
match different clients and servers as the need arises. Proponents of this approach also argue
that SMTI;’;based e-mail systems linked to the Internet are streamlined compared to proprietary
systems. ”

All proprietary systems require gateways. Einar Stefferud, president of Network Management
Associates, Inc., Huntington Beach, CA, says, “Gateways perform translations between
different messaging formats, and since they are in effect different languages, they necessarily
lose some information in the trandation. » Bottom line: gateways are bottlenecks because each
message has to be opened and translated.”

% Silver p 16

7 schwartz, Jeffrey, “E-Mail via the Internet,” Communications Week, 26 February 1996, p 9.
% Schwartz, 26 February 1996, p 9.

® schwartz, 26 February 1996, p 9.
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2.6 Use of GroupWise within the Air Force C4 Agency (AFC4A)

In December 1995, AFC4A transitioned from the DaVinci e-mail product to Novell’s
GroupWise. The principle reason for switching was to provide better messaging service
among the various organizations and agencies on base and because of Scott AFB’s migration to
Novell NetWare 4.1. HQ AMC to TRANSCOM messages often took hours to deliver on
Scott AFB. The messaging problem was further highlighted when various executive-rank
individuals had occasiona difficulty sending and receiving routine e-mail to other units on
Scott AFB.

Novell's GroupWise was selected as the product to meet the base’s major requirements. One
of these reguirements was the ability to serve 10,000 users on base. Another was a goal to
reduce the number of serversin the network. Although AFC4A was not necessarily having
the problems that the rest of the base was having, it and other tenant organizations elected to
switch to GroupWise to better ensure compatibility across the base.

The lower cost for AFC4A to convert to GroupWise ($24,000 for GroupWise including a
1000-user license and maintenance agreement vs. $101,000 for Microsoft Mail not including a
maintenance agreement) was a major consideration as well.”® In addition, Microsoft contacts
stated that no more than 350 users could be supported per server. Thus, if the base migrated
toward Microsoft Mail vice GroupWise, Scott AFB would have needed perhaps another 10
e-mail servers. Because the base had already migrated to Novell NetWare 4.1, which provides
tight integration with GroupWise, these were not needed. Regardless, another migration will
take place once the switch to DMS begins.

The GroupWise design has an excellent integration of scheduling and calendaring with e-mail
that greatly enhanced the AFC4A’s groupware capability as more individuals began using these
features. However, severa start-up problems occurred as AFC4A transitioned to GroupWise.
E-mail database corruption messages and duplicate user addresses were frequent but gradually
diminished within the first two months as the configuration stabilized. As expected, many
users accustomed to particular features in DaVinci were somewhat disappointed because it
wasn't always intuitively obvious how to do the same tasks in GroupWise. Change is dways
an issuel

Unforeseen problems resulted when severa organizational (local) mail systems were merged
into a single base-wide (metropolitan or campus) system. The principle problem which
occurred with the basewide merge was duplicate user IDs. For example, if two individuals
with the user 1D of “smithj” were on base, even though they were in different subdomains or
post offices, their IDs conflicted and e-mail from outside their local post office would not be
delivered. Apparently, GroupWise does not ook at the “post office name” following the at-
sign (@) in the Internet address. E-mail coming onto the base from the Internet addressed to a
conflicted user ID was simply dropped and was unrecoverable. The temporary solution was to
change at least one of the duplicate user IDs to eliminate the conflict.

* Licens ng fees wer e about $10 per user for those switching to GroupWise and about $35 for those switching to
Microsoft Mail.
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The problem could have been averted by de-conflicting the user IDs prior to the merge.
However, network administrators had understood that duplicate user IDs would not conflict if
the users were served by different GroupWise post offices. Four months after the merge, the
on-line GroupWise address book still had some duplication of addresses and therefore
conflicting user IDs. System administrators state that the system is stabilizing and the
“growing pains’ are beginning to ease as conflicts are resolved and as users become familiar
with the system. LAN administration personnel have been very helpful by posting GroupWise
tips on a home page on the AFC4A’s intranet (http://infosphere.safb.af.mil/“syneo/gwise).

The AFC4A is currently documenting its business practices accomplished via LAN resources.
A team is developing procedures for setting up GroupWise appoi ntments emall use,
electronic coordination, home page management, and task management.”' This activity isa
major step toward ensuring the Agency takes advantage of capabilities of GroupWise, its
intranet, and other LAN assets to better serve its collaboration efforts.

Business practices can be applied to any groupware product, but the procedures themselves
will need to be modified to accommodate differing applications. These procedures have also
been written to guide the individual through the steps required to perform the task using a
specific application. Most applications are likely to have differences in their look and feel.

AFC4A procedures are being developed based on the best business practices combined with
the capabilities and limitations of its standard applications. Understanding and refining
business processes will help AFC4A better define its requirements when selecting future
apphcatlons

2.7 Defense Message System @MS)

DMS is a Secretary of Defense-directed program to implement a DoD-wide electronic
messaging solution using commercia applications. Simply stated, the goal of DMS is to
replace DoD’s current messaging solution, based on teletypewriter technology, with modem
technology using the Internet as the backbone. DMS will provide a fully integrated,
supportable, secure, and accountable capability for individual and organizational messaging for
DoD. DMS compliance for Air Force systems is mandatory and paramount in importance.

The DMS system consists essentially of three main components a message handling system,
directory service system, and a management system.* DMS includes all the hardware,
software, procedures, personnel, and facilities required for electronic delivery of messages

> Bower, 2d Lt Albert, HQ AF C4 Agency, ‘Bullet Background Paper on LAN Agency Business Practices,” 26
March 1996.

2 Nicely, Lt Col Debra J., HQ AF C4 Agency, interviewed by Maj d c Brashares, 26 April 1996.

¥« Defense M essage System: Global Solutions for Secure M essaging, Answersto Common Questions,”
DMS/AF PM O, MAFB-Guater Annex, http://w3.af. mil/DMS/quest/faq.html, 20 November 1995.
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among organizations and individuals in the DeD and includes the full interoperability of
tactically deployed users and interfaces with Allied systems. **

The DMS will provide message service to al DoD users, including deployed tactical users,
access to and from worldwide DoD locations, and interface to other US government, allied,
and Defense contractor users as needed. To minimize delay, this service will be direct to the
end user whenever possible. The DMS will reliably handle information of all classification
levels (unclassified to TOP SECRET), compartments, and handling instructions. In addition
to maintaining high reliability and availability, the DMS must interoperate with current
message systems as it evolves from the current configuration to full implementation.

The DMS will be the platform for planned growth and new capabilities that do not exist today.
It will be based upon the principles of standardization and interoperability, while preserving
adaptability to implement Service and agency unique functions. The major elements of the
current collection of subsystems upon which the DMS will be built include the Automatic
Digital Network (AUTODIN) system (including tactical and base-level support systems) and
the electronic mail systems on the DoD Internet (principally within the Defense Information
Systems Network (DISN) and associated local area networks(LANs)).

At a minimum, an AUTODIN-equivalent operational capability for DMS is scheduled to be
fielded by the year 2000 to coincide with the final demise of AUTODIN. AUTODIN isthe
aged messaging network that costs DoD hundreds of millions of dollars a year to maintain.
AUTODIN is now scheduled for shutdown no later than 31 December 1999; one of the
benefits from this change is to help avoid systems software problems when computers try to
interpret “00” in the year 2000.

With al the exposure given the Internet over the past few years, many wonder why DoD
should implement DMS vice using the Internet. According to Major General David Kelly,
DISA Deputy Director, the Internet cannot prowde the secure, accountable, and reliable
messaging that DM Sis designed to prov1de However, the DMS will use the technology on
which the Internet is based. See Appendix D for a listing of DMS management, technical, and
tactical requirements.

Interoperability and security concerns are among the major reasons for migrating to DMS.
Fiscal reasons are at least as important. According to Paul Grant (ASD(C3I)) and Anne M.
Tall (Booz-Allen & Hamilton, Inc.),

Budget concerns are pushing the acceleration of the phase-out of AUTODIN to avoid
costs. All federal departments and agencies currently using AUTODIN will need to
address how they will continue to provide or receive similar service when AUTODIN
Is gone. Thisis an incentive to seriously consider transitioning their existing

* ‘Defense M essage System (DM S): More About DMS,” http://www.itsi.disa.mil/dms/dms.html, 17 October
1995.
% Masud, Sam, “DM S email gets set to go global,” Government Computer News, 13 November 1995. p 35.
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AUTODIN capability to the DMS. When considering this, they will find that the DMS
can also be used to provide business-quality messaging needed in many other
government activities. These departments/agencies will eventually make the decision
either to adopt DMS, fund new development for a DMS-equivalent, or seek proprietary
solutions for their business-quality messaging. Each option compels consideration of
cost and interoperability as well as the impact on the internal users and external
customers and partners.*®

Since 1988, the Assistant Secretary of Defense (ASD) for Command, Control,
Communications, and Intelligence (C3I) has championed DMS as the single electronic
messaging capability for DoD. Not only does this support complement the goals of the
National Performance Review, but DMS is a critica value-added service of the Defense
Information Infrastructure.”” In a9 March 1995 memorandum from the Deputy ASD(C3I),
Mr Emmett Paige, Jr. states that the DMS will be implemented in al military environments
and will be based on international standards wherever possible to avoid unique military
specifications. He adds, “All electronic messaging (AUTODIN and legacy e ectronic mail)
within the DoD must migrate to DM S-compliant messaging as rapidly as possible. This
includes messaging capabilities integrated into larger systems or applications.”*® Mr Paige
follows with a strong moratorium: ‘To ensure optimal use of dwindling defense resources,
EFFECTIVE IMMEDIATELY, a moratorium is imposed on the acquisition of non-compliant
electronic messaging components unless a transition path to full compliance can be
documented. ™

From the DoD perspective, it is also important to understand the two perspectives of how
government-wide message working groups and the role of the DMS Program are intertwined.
Paul Grant and Anne M. Tall state:

First, the DMS has a basic requirement to interoperate with partners in other
government agencies and industry, and second, these partners aso need business-
quality messaging. Many of the DM S initiatives are serving as examples for large-
scale interoperable electronic mail initiatives that can be used for business-quality,
Secure messag Ir}% in the government (federal, state, local, and tribal), commercial, and
private sectors.

In October 1995, DMS Program officials announced 18 sites* for the roll out of the initial
DMS e-mail products. According to Lieutenant Colonel George B. Meyrick, DMS

% Grant, Paul (ASD(C31)) and Anne M. Tall (Booz-Allen & Hamilton, Inc.), “ Department of Defense E-Mail
Policy and Government-Wide E-Mail Initiatives,” http://www.itsi.disa.mil/dms/pgrant.html, 10 August 1995.
7 Grant & Tall.

» Paige, Emmett, Jr., “Electronic Messaging Palicy - Implementation Guidance, ” Memorandum for Secretaries
of the Military Departments, Under Secretaries of Defense, Assistant Secretaries of Defense, Directors of the
Defense Agencies, and Director, Joint Staff, 9 March 1995.

39 Paige.

“ Grant & Tall.

“' There are now more than 18 sites. See Appendix E for alisting.
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implementation manager, about half are user sites for initial operationa test and evaluation
(I0T&E) and the rest are support locations.*? It is imperative to verify compliancy through an
Independent source.

The primary requirements for DMS applications are GOSIP compliance for portability, X.400
compliance for mail service, and X.500 compliance for global directory services. Testing for
DMS compliance is done at three levels as follows:

o Level 1: Basic GOSIP, X.400, and X.500 compliancy.

o Level 22 Level 1 plus specific DMS requirements for military operation.

o Level 3: Full interoperability testing.

Testing for level 1 is performed at the NIST or other authorized facilities and is usually funded
by the developer. Level 2 and level 3 tests are conducted by DISA’s Joint Interoperability
Test Center (JTC) at Ft Huachuca, AZ. Full compliance testing is limited by available
funding and schedules.

A demonstration of pre-beta versions of DMS software was conducted by Loral Federal
Systems Group, Manassas, VA, during DoD’s Joint Warrior Interoperability Demonstration
‘95 in September 1995. Lord is the owner of a $500 million contract to develop a global
system based on the Open Systems Interconnection seven-layer model’s X.400 message
handling systems and X.500 directory serwces standards. The company presents current DMS
information at http://www.dms.loral. com.” This home page has extensive links to other
DMS home pages throughout DoD.

The Loral DMS home page has links to many other DM S-related home pages. One home
page of interest to AF personnel is: http://w3.af.mil/DMS/. This home page, provided by
DMS/AF Program Management Office at Maxwell AFB-Gunter Annex, features answers to
common questions including:

o Schedules and availahility.

o Interoperability.

o What sites should do now.

Another informative home page, http://www.itsi.disa.mil/dmshome.html, is the DISA DMS
Home Page. This page includes a list of the program managers for the various services, an
overview of DMS, DMS policies, news about DMS, and electronic copies of various DMS
documents.

JTC officias estimate that a minimum of four to six weeks will be required for standard
architecture conformance testing, nine weeks for interoperability testmg, and eight weeks for
functionality, security and performance testing. Only three client* user agents are on the

“ Masud, 13 November 1995, p 35.

“ Masud, 13 November 1995, p 35.

“ In a dlient/server environment, clients are typically user machines (e.g., microcomputers, terminals,
workstations) which receive services (eg., file, database, network, facsimile, printer) from a server machine.
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contract and in testing: Microsoft Exchange 4.0, Lotus Notes 4.0, and ESL. At present,
operational testing is expected to begin in late Summer 1996. Novell expects to have a DMS
version of GroupWise 4.1 available late in Summer 1996.

The ESL product provides DOS, Windows, and UNIX clients and is able to directly send
messages via a message transfer agent (MTA) without an intermediate message store (MS).
The other two products, Microsoft Exchange and Lotus Notes, consist of separate client and
server software systems. Both provide basic messaging and advanced groupware clients.
Microsoft Exchange server contains an MS and MTA bound together. The Lotus server acts
as the MS but requires separate MTA software to operate in the DM S environment. Both the
Microsoft and Lotus products require an intermediate, proprietary message store (MS) as an
interface to the message-transfer agent (MTA).

One area of concern with DMS is the impact of security procedures on users who send
primarily unclassified messages over commercial e-mail systems. Paul Constance, a staff
writer with Govemment Computer News, states, “At issue is the time computers will take to
complete various compulsory DMS security functions. These include a log-on routine, in
which a DMS-compliant application verifies the validity of a user’s Fortezza card and prompts
for a PIN number, and the processing required to check digital signatures and decrypt
incoming messages and files. ”*’

Numerous observers of Fortezza demonstrations say that signature verification and file
decryption process can take 10 seconds for a regular-sized message and considerably longer for
lengthy messages with attachments. Also, adds Constance, “DMS users will be logged off
automatically after a few minutes of inactivity to ensure that an unauthorized user does not
operate a secure terminal with a logged-on Fortezza card. Depending on message traffic,
some users will have to repeat the log-on process dozens of times daily to send or receive

messages. "%

The real problem is that about 90% of all message traffic is made up of routine messages. No
matter how trivial the message, it will require as many steps to send and receive as an official,
classified memorandum. This seems to be an unnecessary burden to those who view the
spontaneity of e-mail as being one of its most useful benefits. This is the classic conflict
between security and convenience. DISA is considering security changes that would allow
some flexibility in Fortezza s application.*’

2.8 Conclusions
E-mail is the cornerstone within the corporate groupware concept. E-mail allows individuals

to stay in touch practically throughout the world and it is replacing many types of formal and
non-formal types of correspondence paperwork. Today, few organizations do a cost-benefit

?‘}Constance, Paul, “DM Sisfacing revolt by itsintended users,” Government Computer News, 15 April 1996,
1, 52.

Constance, 15 April 1996, p 52.
T Constance, 15 April 1996, p 52.
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analysis of e-mail-it is considered an essential tool, just like the telephone.  With the
popularity of groupware suites such as Novell's GroupWise and Lotus Notes, many are seeing
the desirability of viewing e-mail as merely one important component of a groupware suite.
Therefore, organizations desire the ability to integrate e-mail with scheduling and calendaring
as well as document databases.

The DMS concept will replace AUTODIN and a variety of e-mail platforms with those that
provide robustness, security, authentication, and non-repudiation. There is concern that
current DMS security procedures will prove cumbersome to users who send primarily
unclassified messages over commercial e-mail systems. Log-on procedures, signature
verification, and file decryption can add a significant amount of time to the process of using a
messaging system. DMS advocates maintain that DMS' universal security and authentication
will outweigh any inconveniences. Although DMS will ensure interoperability among
compliant e-mail packages, other groupware functionality is not within its purview. For those
desiring to integrate additional groupware capabilities across their enterprise, interoperability
testing is a must.
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3. Calendar/Scheduling

3.1 Introduction

After email, calendaring/scheduling (subsequently referred to as scheduling) is the most
popular type of groupware application to implement. All of the major office automation
suites, such as Microsoft Office and Novell GroupWise, offer this application. These
scheduling products are far more than persona information managers; in addition to
scheduling events and facilities, they include such functionality as keeping track of
appointments, meetings, and to-do lists.

Scheduling products are particularly valuable when they can be used across the enterprise.
Joel Snyder, senior analyst for Opus One (Tucson, AZ), states that an enterprise scheduler is
only useful when it supports everyone in the enterprise. He adds:

The most obvious difference between Workgroup and enterprise scheduling systems is
in performance and scalability. To handle very large groups, most enterprise
scheduling packages use a true client/server architecture and timesharing servers,
mostly running on UNIX and Windows NT.*

The major impediment to widespread use has been the need to consolidate on one application,
as there are no standards for the interchange of scheduled events and other information.
Several sets of standards have been proposed by industry groups, but there has been very little
market movement to embrace them. Referencing interoperability among various scheduling
packages, Snyder states that “The vendors don’'t seem to care much about this problem, since
there is little if any effort to standardize on a single protocol which might allow two different
systems to interoperate. ”*

Some scheduling packages are able to scale up to a 50,000-user organization. However, it
would be rather unusua for a large organization to use a single scheduling program across the
entire enterprise for the same reasons that workgroups within the organization would not
necessarily be running the same applications. Scheduling is seen more as a Workgroup or
horizontal application vice a vertical application; e.g., an airman would not typically make
appointments on a general’s calendar. Broader lattitude may be given to checking schedules.

Much of the increased bandwidth needed for e-mail today is attributed to linking such
applications as calendaring, scheduling, and electronic-forms routing to e-mail. The new
generation of client/server-based messaging systems is well suited to handle this change in
paradigm.so

“ Snyder, Jodl, “The Dating Game,” Network World Collaboration supplement, March/April 1996, p 21.

¢ Snyder, March/April 1996, p 23.

* schwartz, Jeffrey, “GM Taps Notes 4 for E-Mail & Groupware” Communications Week, 26 February 1996,
p9.




3.2 Benefits

The use of scheduling programs has resulted in a savings of time in terms of more efficient use
of meeting rooms and the time required to set up meetings. Group scheduling applications are
time-management systems for workgroups that facilitate the creation and tracking of personal
schedules, including appointments, meeting notes, and to-do lists by multiple members of a
Workgroup. These applications also alow for the creation, editing, and viewing of events for
others in the Workgroup. Most of these applications also have the capability of e-mail
reminders for scheduled appointments. In addition, schedulers can determine who is not
available for meetings and can also be used to keep meeting agendas.

Coordinating schedules is the collaborative application most in demand. Two products handle
this out of the box. Exchange includes Schedulet; GroupWise includes a built-in, full-
featured application. Notes 4.0 integrates with Lotus Organizer to provide scheduling
capabilities.

Scheduling can even be managed during “disconnected” operations. An individual can take a
snapshot of his’her schedule from the office platform, travel, and upon reaching the
destination, resynchronize the schedules via a telephone line back to the home office. There
are even products to help personal digital assistant users to link their schedules to the corporate
network.

3.3 Air Force Usage and the DMS-compliance Issue

In the Air Force, scheduling practices are used on individual bases and for some interoffice or
intracommand functions, but it is not used Air Force-wide because no standard has been
established. Various organizations are contemplating this problem. If organization-wide
scheduling is a requirement, definitely verify any vendor claims and keep abreast of ongoing
developments. DM S-compliance covers messaging, not such capabilities as scheduling,
caendaring, and interacting with documents across Workgroup boundaries.

While products like GroupWise, Notes, and Exchange pass scheduling and file replication
information amongst their respective servers, it is done in a proprietary fashion. What
transfers between one base’'s message transfer agent and another’s is X.400 (message handling
system) type information, not hooks to reach into someone else’s scheduling program. Thus,
someone at the Air Staff using Notes cannot easily schedule a meeting with the Air Force C4
Agency personnel even if both users are using Notes. Unless the DM S concept is expanded to
cover more than messaging, the use of calendaring, scheduling, and file replication will be
confined predominantly within workgroups.

3.4 Selecting an Enterprise Scheduling Product

The following list from Joel Snyder covers 1perti nent questions to consider when selecting an
enterprise scheduling/calendaring product:®

« Does it support true client/server operation and multiple servers?

. Snyder, Joel, March/April 1996, p 21.
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e How are remote calendars updated: in real-time or using a store-and-forward technology
such as e-mail? Which is the most appropriate for your organization?

e Does it support the desktop and minicomputer platforms your organization uses? Will it
meet the needs of your remote users?

e Can you use your existing network protocols and mail system, or does it require adoption
of something special?
Will al users have to be fluent in English to take advantage of the system?
Does it have awell thought out GUI? Will it require costly training?
Do you get the additional features that you need, such as project management or an in/out
box?

Another question to consider is.
. Areusers aready used to a particular application? Can you reduce training time by using a
product people aready know how to use?

3.5 Selected Enterprise-wide Scheduling Products

o CaLANder—MSI.

. Cdendar Manager-Russell Information Sciences, Inc. (Laguna Hills, CA).

« CorporateTime-Corporate Software & Technologies International, Inc. (Montreal, PQ).
o Intelilink-Intellilink Corp. (Nashua, NH).

« Synchronize-Crosswind Technologies, Inc. (Santa Cruz, CA).

« Synchronize-Now Software, Inc. (Portland, OR).
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4. Document-based Groupware

4.1 Introduction

Document-based groupware is a major step forward in functionality compared to electronic
messaging. Document database products are designed to store and manage large collections of
text and graphics, collaborate on documents, and share information across networks.
Inherently, they can be somewhat difficult to use, but once users understand the underlying
concept of document-based groupware, the payoff can be enormous.

The application that epitomizes groupware is Lotus Notes which has been installed on millions
of platforms since its initia release in 1989. In fact, the evolution of Notes has paralleled the
evolution of the term groupware. If the virtually unanimous acclaim for Notes 4.0, formally
introduced at Lotusphere in January 1996, is any indication, Lotus continues to refine and
expand the groupware concept.

Despite these glowing reviews, there are some who believe the World-Wide Web will
eventualy kill document-based groupware. Jeffrey Held, a partner at Ernst & Young's
Network Strategies Practice, Vienna, VA, counters by saying, “The Web is a good tool for
publishing information and distributing documents, but if that was all an organization was
using Notes for, they wouldn't be getting their money’s worth. »*2 Section 7 (Intranet: Private
Web Servers) includes a comparison of document-based groupware and intranet usage.

4.2 Benefits

Widely published figures from International Data Corporation, based on surveys of 65 Lotus
Notes sites, state that the three-year average return on investment (ROI) is a phenomenal 179%
with a median payback period of just over two years.** Jeff Held, a partner with the
Technology Services Practice of Ernst & Young LLP, takes these figures to task. He counters
with, “Because groupware is typically not focused on a specific application or process, | have
found it very difficult to perform an ROI analysis that is credible. In fact, most ROl analyses
of groupware that | have seen have looked pretty shaky and would probably do more harm
than good.”**

Regardless of which side one leans toward, many organizations swear by their groupware
products and are absolutely convinced that groupware provides real, measurable benefits, let
alone all the potential subjective benefits. Estimates of the number of Notes users are
approaching five million. With this many users of a single groupware product, there must be
some measurable benefits. In comparison, lan Campbell of International Data Corporation
forecasts Microsoft Exchange will exceed five million clients by the end of 1996. At first

%2 Schwartz, Jeffrey, ‘GM Taps Notes 4 for E-Mail & Groupware” Communications Week, 8 January 1996,

73.
2 Adhikari, Richard, “Users Votes Go to Notes,” Client/Server Computing, January 1995, p 50.
* Held, Jeff, “Groupware as Infrastructure,” Network World Collaboration supplement, November/December

1995, P 26.
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glance, this appears to be a spectacular increase in the use of Exchange. The major reason for
this growth, according to lan Campbell, is that about half of those using Microsoft Mail are
expected to convert to Exchange this year.

In addition to a potentially large ROI, other benefits include?
o Improved productivity.

o Improved project management.

o Better time-to-market for information.

« Better support of remote and mobile uses.

4.3 General Comments on Lotus Notes 4.0

The initial set of reviews concerning Notes 4.0 has been, for the most part, extremely
favorable. Innovations such as replicating only changed fields, and improvements in server
capacity have garnered universally high marks. Stephanie Stahl, Information Week, says that
Notes 4.0 is “much more than an incremental upgrade. It includes dramatic improvements in
scalability, ease of use, programmability, Internet access, management, and more.”*® Jeffrey
Symoens, who tested Notes 4.0 extensively across various clients and servers for Federal
Computer Week, opens his recent article with a strong endorsement for Notes 4.0:

The bottom line for government buyers interested in groupware applications is this:
Lotus Notes 4.0 isthe way to go. No other groupware package comes close to offering
what Notes has been delivering for the last 12 years. With its new release, Lotus
Development Corporation propels Notes even further out in front of the competition.
Whether your agency has already deployed Notes or is planning a move to the
platform, you'll be satisfied with Release 4.0. The long-anticipated upgrade includes
numerous improvements over a product that aready stood in a class by itself.”

On the down side, many perceive the application as somewhat slow. Steven J. Vaughan-
Nichols, who tested Notes 4.0 for Government Computer News, states.

This could be the first Windows program ever to require a Pentium processor. Notes
4.0 dragged a 33-MHz 486D X with 16M RAM to itsknees. Normal operations, like
changing a single field on the settings, took a second or two to run. . . . A 100-MHz
Pentium Windows machine sped things up considerably. If your office will commit to
groupware on Pentiums, Sparcstation 20s, PowerPCs, or the like, Notes 4.0 will be

wortf;sthe trouble. If you're stuck with the last generation of hardware, don't invest
now,

Creat|ve Networks, pp 6-7, 6-8.
Stahl Stephanie, “Sharing the Workload,” InformationWeek, 1 January 1996, p 18.
57 Symoens, Jeffrey, “Notes 4.0,” Federal Computer Week - Government Best Buys supplement, 8 January 1996,
s12.
? Vaughan-Nichols, Steven J., ‘Lotus Notes 4 islike a daisy-now you love it, now you don’t,” Government
Computer News, 8 January 1996, p 51.
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Notes is not good with reporting functions because it does not offer relational database
functionality. Users can send data, but they cannot manipulate it. Notes' strong point is
managing unstructured information such as text files. Because Notes does not use a procedural
language, developers cannot design commands with loops in them. Also, because a Notes
database is not relational, users must rethink their corporate workflow in order to maximize
their use of the product. Finaly, especially for new Notes users, don't expect to load Notes
and become productive right away; the large set of documentation that comes with Notes is an
indication of its complexity.

That said, there are certain applications that are highly suited for Notes. These applications
include those that use large textual databases requiring key word searching and those that use
“thought-managed” databases, where users need to either know the status of a particular order
or where a document is in the approval chain, or where many people have to collaborate on a
document or project, or respond to different ideas. In addition, running on multiprocessor
platforms, Notes 4.0 can support at least 1,000 users per server vice 120 users in Notes 3.
Although this can greatly ease administrative and troubleshooting chores, 1,000 users on one
server dictates servers with multiple processors. Appropriate servers to handle 1,000 clients
could easily exceed $50,000 in cost-certainly not desktop PCs. A 200-user community is far
more appropriate and can be served with a Pentium-class machine without extraordinary
amounts of memory.”

Cost is another attractive feature of Notes 4.0. The license for Notes Desktop costs about $69,
about half of what Notes 3 costs. The full developer’s package runs about $275 and the server
prices vary from $495 for a single-processor version to $2,295 for a multiprocessor version.

The $69 price is so attractive that many users who were uncomfortable choosing between the
intranet and Notes can have both. Notes 4.0 includes InterNotes \Web Publisher 2.0, an
automatic Hypertext Markup Language (HTML) authoring system which converts Notes
documents into fully built Web pages. This system aso supports HTML forms to accept input
from Web users. Although Notes 4.0 has no built-in Web browser per se, the program can
embed Web Universal Resource Locators (URLs) in any notes document. According to Tony
Pompili, PC Magazine, just “double-click on a URL and Notes will automatically connect the
user to that Web page. The page looks like a Notes document, but below the surface, it's
actually aWeb page.”®

Other features of Notes 4.0 include:*!
o A new graphical user interface that uses a three-pane window and folders made popular
by Macintosh and now Windows 95. The new GUI has been widely praised by
existing Notes users and appears to greatly simplify learning Notes for new users.

* Pinkston, Lt Col Michae G., Chief, AFC4A/Network Strategy Office, interviewed by Maj d ¢ Brashares and

Mr John Root, HQ AFC4A/Technology | nsertion Office, Scott AFB, IL, 2 February 1996.

:’ Pompili, Tony, ‘Notes 4 Goes from Ugly Duckling to Svan.” PC Magazine, 21 March 1996, p 41.
Pescatore, John, IDC Government, interviewed by Maj d ¢ Brashares (HQ AFC4A/TNAA), 4 March 1996.
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« Components-Much like plug-ins for Netscape and OL E-objects for Microsoft
products, Notes 4.0 has extended the use of small footprint applications that can be
embedded in Notes documents. Components can be small spreadsheet, graphic, or
Internet-enabled applications that use OLE Custom Control (OCX) features.

. Integrated caendaring-IBM/Lotus integrated the calendaring capabilities of Lotus
Organizer into Notes 4.0. It will interoperate with the standalone version of Organizer,
and IBM’s Office Vision products.

Notes recently suffered a setback when AT&T announced in February 1996 that it was
discontinuing AT&T Network Notes after millions in investment. The service was meant to
deploy Notes servers throughout the AT& T public networks and support dial-in and dedicated
access from both LANs and workstations. AT& T, which will now focus on Internet solutions,
stated that one of its concerns was the proprietary nature of Notes. Other network providers,
such as CompuServe and WorldCom, Inc., continue to provide public Notes services. One
concern comes from the international community as 12 international carriers are building
Notes netvg;)rks and were planning a global network of Notes networks with AT&T as the
U.S. link.

IBM announced that its public Notes service, offered over the IBM Globa Network, would
become commercialy available in 1996. IBM will deploy Notes servers within IBM’s
network connecting more than 850 cities worldwide. IBM is working with application vendors
and content providers to post data and applications on the network. Public carriers, such as
IBM Globa Network, make it possible to offer groupware applications without the customers
having to develop the network infrastructure themselves.

For those with access to CompuServe, Notes technical support can be found in:
o The Burton Group News Analysis.

« The View, a Notes software technical journal.

. TheVendor Services Guide to Notes-oriented services and products.®

4.4 Corporate Usage of Lotus Notes

General Motors Corporation (GM), the world's largest user of Notes 3 with about 100,000
users, is one of many companies excited about Notes 4.0. Recently, GM announced it will
upgrade to Release 4 for its worldwide messaging backbone. According to Jeffrey Schwartz of
Communications Week, “(GM) also plansto use Notes to provide a platform for collaborative
computing and, ultimately, electronic commerce. . . ."%

GM will, however, leverage Web technology built into Notes 4.0. Don Hedeen, director of
information delivery and deployment at GM, is a staunch supporter and says Notes 4.0 is a far
more secure, scalable platform than software that specifically relies on the Internet. Hedeen
adds that GM has mandated that Notes be used throughout the corporation. Of added

“ Wexler, Joanie, “ Network Notesis dead,” Network World. 4 March 1996, pp 1.69.
% “News Briefs” Network World, 8 January 19960 6.
* Schwartz, 8 January 1996, p 1.
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significance is that Notes will be the only e-mail system at GM to include subsidiaries Hughes
Aircraft Company and Electronic Data Systems Corporation, replacing 20 disparate messaging
systems.

Another benefit for large-scale users like GM is scalability. While Lotus' cc:Mail may be fine
for most small and mid-sized companies, it is not necessarily good as an enterprise e-mall
solution. Eric Brown, an analyst at For-rester Research, Inc., Cambridge, MA, states that “
order to use cc:Mail for 100,000 users, you would need about 1,000 post offices or servers.”
With Notes 4.0, servers can handle up to 1,000 users each vice perhaps 100 for cc:Mail. This
translates into significant cost savings, less downtime, fewer maintenance problems, quicker
response time, and a far smaller problem with bottlenecks.

The CIA is another long-time, large user of Lotus Notes. William Eisner, CIA deputy chief
for systems development, said Notes 3 helped redefine the way the agency collects and
distributes information, no small feat given that is the CIA’s main task. Adam Gaffin,
Network World, says the CIA relishes Notes' strong security and erX|bIe data access
capabilities. In addition, Notes handles 85% of the CIA’s e-mail traffic.®

For the standard reason of “resistance to change,” it took a while for many of the users within
the CIA to accept Notes. The transition began in 1990. One way Eisner’s staff began
accepting Notes was to create a Notes version of their widely used CIA amanac known as the
World Factbook.

Eisner stated three major keys for the CIA’s successful incorporation of Notes?

« Removing the Notes user directory from client workstation.

. Keeping arecord of who looks at every Notes document.

« Use the North American version of Notes even in overseas offices because it has better
public-key security.

As can be guessed, the CIA has a great interest in security which is the mgjor reason they
selected Notes. The CIA added an auditing trail to maintain alog of every document as well
as everybody who accesses it and when.  Although this does slow performance somewhat,
Eisner saysit’s vital to provide a documentatlon trail to ensure that nobody is amassing
document for potentially treasonous reasons.®

4.5 General Comments on Microsoft Exchange

Microsoft’s long-awaited entry into the high-end corporate groupware environment unfolded
with its Microsoft Exchange product. The initial release is denoted as Microsoft Exchange
4.0. Exchange Server integrates e-mail, group scheduling, electronic forms, and groupware
applications on a single platform that can be managed with a centralized, easy-to-use

® Schwartz, 8 January 1996, p7s.

% Gaffin, Adam, ‘CIA espiesvaluein turning to Lotus Notes.” Network World, 13 March 1995, p 43.
67

Gaffin, p 43.

% Gaffin, p 43.
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administration program. Itisdes gned to make messaging easier, more reliable, and more
scalable for businesses of all sizes.’

Matt Kramer, PC Week, says the product is shaping up as a powerful client/server messaging
system but provides only the basics of groupware. He adds that Exchange is far less ambitious
than Lotus Notes and more closely competes with Novell Inc.’s GroupWise and L otus

cc:Mail. Exchanges' tight integration with Windows NT allows it to be easier to manage than
GroupWise and cc:Mail, athough Exchange lacks the cross-platform support found in
GroupWise. Kramer adds that the Exchanqe s client/server combination is expected to replace
the Exchange client already in Windows 95.”

The new Exchange version will initially address the shortcomings of Microsoft Mail and
provide the major infrastructure elements of an enterprise messaging system that will be the
underpinnings for groupware and collaborative computing initiatives. Microsoft's vast lead in
software suites, combined with the inclusion of Exchange clients in Windows 95, provide a
powerful pull for Exchange.

John Pescatore of International Data Corporation believes that Exchange will steal new
desktops from Notes and GroupWise, but that the collaborative capabilities of the initial
release fall far short of Notes' capabilities. Many organizations are likely to take the easy way
out and add to Microsoft’s choke-hold on their computing infrastructure, reaping near term
savings at the cost of long term dependencies.”

The Bosnian mission is giving the Army an opportunity to test the beta version of Exchange's
e-mail capability. U.S. troops in Hungary are beta testing the product, and the e-mail package
soon will be installed for the forcesin Bosnia.  Unclassified messages are being sent between
Taszar, Hungary and Heidelberg, Germany where a second Exchange server isinstalled. An
Internet mail connection in Exchange lets users communicate globally via the smple mail
transport protocol (SMTP).”

Exchange promises to better use the bandwidth e-mail requires. Garth Keeder, a staff
consultant at Integraph Corporation, a Huntsville, AL supplier of desktop-computer
components and software, says that Integraph receives an average of 100,000 e-mail messages
aday viathe Internet. Much of the traffic includes attachments sent to multiple addressees.
Keeder is eager to install Exchange, because it will be possible to forward only the message
itself, while the attachment gets stored on a public folder accessible by each mes sage recipient.
This Exchange feature will substantially reduce traffic to each individual mailbox.

‘Microsoft Exchange Server Product Overview,” http://www.microsoft.com/Exchange/exchdata.htm,
downloaded 9 January 1996.

Kramer Matt, ‘Microsoft hones mail, skips groupware extras,” PC Week, 19 February 1996, pp 1, 108.

Pescatore, John, 4 March 1996.

™ Masud, Sam, “Troop information goes on line, avoids battlefild mud,” Government Computer News, 19
February, 1996, p 8.
P schwartz, 26 February 1996, p 9.
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Microsoft Mail provides digital signatures and encryption to ensure security. It also provides
native support for Internet and X.400 connectivity thus allowing the users to communicate
over the Internet. Groupware is aso built into Exchange, providing a single platform for
bulletin boards, customer tracking applications, and document libraries. The Exchange Client
makes it easy to create and customize these kinds of applications, as well as to schedule
meetings. In addition, Exchange includes an integrated Forms Designer and supports the
Visual Basic programming system and the Visual C+ + development system for customizing
applications even further. Exchange works with the Windows NT Server allowing it coexist
with other systems, such as Novell’s NetWare.

The graphical Exchange Server Administrator program provides a single-seat view of the
entire system. The system administrator can manage al users and components from a single
console. Intelligent monitors automatically notify the administrator of problems and reset the
system.

Exchange provides a scalable infrastructure for business communications. Grouping Exchange
Serversinto sites-consisting of one or more servers connected on a high-bandwidth LAN—
creates the infrastructure for unified administration, security, and communication services.
Multiple sites can be connected by various wide area network (WAN) options, including the
Internet. The administrator can manage al sites from a single console, while message routing
and directory replication occur automatically within each site.

Exchange Server, however, operates only on Windows NT platforms-it does not operate on
Windows ‘95 platforms. Also, this is Microsoft’s first high-end groupware product. It is
neither as robust nor functionally rich as Notes 4.0 which has an installed base, including all
versions, of about five million.

For more information including pricing and availability, contact Microsoft Corporation, One
Microsoft Way, Redmond, WA 98052-6399, (800) 426-9400, or visit their home page as
listed in Appendix C.

4.6 General Comments on Novell’s GroupWise XTD

Novell’s current entry into the groupware market is GroupWise 4.1. It has been called the
Rodney Dangerfield of messaging systems because it seemingly has been buried by al the
press given to Microsoft and Lotus products. Because of features such as advanced integration
of avariety of media, it has sold very well. Many organizations are quite pleased with how
GroupWise integrates e-mail with scheduling, calendaring, and other Workgroup-oriented
functions. Novell recently announced that it plans on delivering a DMS version of its
GroupWise 4.1 messaging system by late Summer 1996.

In late summer 1996, Novell is expected to release its upgrade, GroupWise X TD, which adds
afull client/server architecture to the mixed client/server and file-sharing architecture of
GroupWise. X TD will retain the messaging, calendaring, scheduling, and connectivity tasks
which its predecessor had. XTD will run over NetWare 3.x and 4.1 LANs and support a host
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of server standards, including TCP/IP, cross-directory synchronization, and public-folder
replication. XTD is expected to be a major player in the groupware market, probably ranking
after Notes and Exchange once the current shakeout of new groupware products finishes.

Barry Gerber, who performed a “sneak preview” of XTD for Network Computing, says

. XTD adds a noteworthy set of system administration and management tools, and an
impressive workflow application development environment. It also has a well-integrated
multifunction client that includes full document management capabilities and a brilliant front
end for phone conferences. Despite its heavy dependence on NetWare, XTD goes straight to
the head of the class. "™

XTD retains compatibility with GroupWise so a post office can support tile sharing mail
clients. The new version will provide a multi-platform, multiple-domain architecture that is
more comprehensive than GroupWise and can be administered from a single point. XTD adds
a number of new client and server features such as replicated shared folders and more
extensive client/server rules for processing messages. Workflow processing is more extensive
with programming APIs for allowing extensive applications to be integrated with XTD.

Elaine Elliot, Computer Shopper, adds the following note: “Even in a Windows NT or Unix
environment, you'll still need a NetWare 4.1 server because GroupWise XTD’s central
message repository must be installed in a NetWare Directory Services directory. While the
system will support SNMP monitoring agents as well as other server- management tools, an
XTD version completely independent of NetWare is pretty unlikely. »

GroupWise was the first messaging product to simultaneously support Macintosh, Windows
and DOS clients. Today it supports nearly a dozen platforms, including several flavors of
Unix. It also has a well-integrated multifunction client that includes full document
management capabilities and a front end for phone conferences.

4.7 Groupware: The DMS Compliancy Issue

Choosing among the hundreds of groupware products is particularly challenging. As of
publication date, no products have been certified by the Joint Interoperability Testing Center,
Ft Huachuca, AZ as being DMS compliant. Many vendors are getting their products in the
testing queue.”® In 1998, undoubtedly there will be many DMS-compliant products. Today,
if an Air Force organization buys a groupware product, it must ensure the product will be
DMS-compliant. Again, the bigger picture is that messaging is only one piece of groupware;
while DMS will standardize messaging within DoD, functions such as calendaring, scheduling,
and document-based groupware may not be standardized anytime soon.

Gerber Barry, “Novell XTD: Message to the Wise,” Network Computing, 15 January 1996, p 44.
3 Elliott, Elaine X.. “Collaborative Computing,” Computer Shopper, June 1996, pp 534-546.
" Moreinformation is available form JITC’s | nter net site at ftp://138.27.6.2/public/DMS.html, or call
(703) 476-2269.
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Given the current DMS schedule, one of the timely discussions within the Air Force is whether
the it should migrate toward Lotus Notes 4.0 (released in January 1996) or Microsoft
Exchange 4.0 (the server was released in April 1996). A key question is: “How is the typical
Workgroup structured?” In other words, the whole Air Force, or DoD for that matter, does
not have to migrate toward a certain product. The Air Force and DoD, as well as virtualy all
installations, are made up of many workgroups, usually organizationally based. It's DMS
compliance and how the Workgroup functions that counts. For example, if HQ Air Force C4
Agency decides that Notes has the necessary functionality and is cost effective, that is
technically fine. If the Air Staff decides that Exchange is the appropriate product for its needs,
that's technically fine as well. By the same token, it might be somewhat extraordinary for
each directorate within an organization to be using a different product. Bottom line-at this
writing, there are no products which have been certified as DMS-compliant. As compliant
products begin to appear, the AF and DoD direction will become clearer.

Technical considerations aside, there have been requests to formulate a preferred groupware
solution for supportability issues. These requests are being reviewed within the Air Force/SC
community with support from HQ Air Force C4 Agency. It is recommended that any
organization considering procuring a groupware product should verify DMS and groupware
policy with HQ Air Force C4 Agency/SYN or HQ Air Force/SCM1 first.

The major reason for not having to standardize on a single DMS-compliant product is that
DMS is concerned with messaging and not such capabilities as scheduling, calendaring, and
interacting with documents across Workgroup boundaries. Notes and Exchange servers pass
scheduling, calendaring, and file replication information amongst their servers in a proprietary
fashion. What transfers between one base’'s message transfer agent and another’s is X.400
(message handling system) type information, not hooks to reach into someone else’s
scheduling program. Thus, DMS is not envisioned to allow someone at the Air Staff to use
Notes to schedule a meeting with the Air Force C4 Agency even if both users are using Notes.
Messaging-yes, calendaring, scheduling, and file replication-no.

4.8 Conclusions

According to analysts at IDC-Government, Notes 4.0 is still the best shrink-wrapped
collaborative solution for large, complex applications. The research firm aso expects
Exchange and GroupWise XTD to be the second- and third-place market share holders over
the next few years. Exchange Server has recently been released and GroupWise X TD (3Q96)
is expected late this summer.” Hewlett-Packard's plan to combine its OpenMail messaging
server with a Web server and Netscape's recently acquired CollabraShare are other possible
contenders in this market.

For the rest of 1996, many organizations who have not aready gone with Notes 4.0 will be
doing full-fledged evaluations of the major groupware products highlighted in this section. |In
early 1997, the marketshares for these products will start to solidify. Not only are
organizations waiting to see how Exchange Server and GroupWise XTD compare with Notes,

n Pescatore, John, 4 March 19%.
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they are also waiting to evaluate each product’s native support for key Internet protocols,
including HTTP, HTML, and Sun Microcomputer’s Java

Jeff Held finds Lotus' groupware strategy more solid than Microsoft's. In particular, heis
pleased with how IBM is pursuing the strategy of linking Notes to its enterprise products. He
noted that it would give IBM/Lotus a capability that even Microsoft couldn’t touch, although
he adds that he hopes the new IBM can execute strategy better than the old IBM. Comparing
out-of-the-box capabilities of Notes and Exchange, Held states “the Microsoft solution still
seems to require the user to do a lot more work to glue al the pieces together. Microsoft is
nothing if not persistent, however, so it may eventually come up with a viable strategy. »78

For organizations with mature and capable developmental staffs, many collaborative functions
can be provided less expensively by using Web-based software tools. Stephanie Stahl and John
Swenson, InformationWeek, state, “As the Internet frenzy continues, there's no telling what
the groupware market will look like in the future. The only sure thing is that groupware will
no longer be synonymous with Lotus Note, »°

i Held, Jeff, “Collaboratus: Why doesn’'t Microsoft understand groupware?” Nerwork World Collaboration
supplement, March/April 1996, p 30.
P gtahl, Stephanie and John Swenson, ‘Groupware Grows Up.” InformationWeek, 4 Mar ch 1996, p 15.
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5. Electronic Meeting Systems (Group Support Systems)

5.1 Introduction

We have all heard statements to the effect that much of a person’s work week is spent in
meetings with unclear objectives, little focus, and dubious utility. Frequently, meetings are
dominated by verbose individuals and discussions get sidetracked. Lots of time is wasted with
little being accomplished, even to the point where attendees are unsure what was decided at the
meeting or what is supposed to happen next. Other problems include limited use of
management resources in the meeting, posturing because of public vote taking, and failure to
follow through on action items. The question posed by Mary Ellen Kranz and Valerie |. Sessa
in PC Megazine is. “But is it the concept of a meeting that's at fault, or is it the way meetings
are run?’*® Electronic meeting systems (EMSs), or group support systems (GSSs), have
proven to be an answer to this dilemma and are being used in many locations throughout DoD
and industry.

EMSs, software tools designed to improve group decision making, have been used in industry
since at least 1990. David Coleman, founder and conference chairman for the Groupware ‘9X
conferences, says that “athough [EMSs] represent only a small part of the revenues of the
collaborative technologies market, people who use these systems on a regular basis are
sometimes fanatlc about them, often refusing to attend meetings that are conducted the old
fashioned way. ”

EMSs are available for face-to-face meetings as well as across a network. Most EMSs are
used in special-purpose meeting rooms that provide each group member with a networked
computer, plus large-screen video projection systems that act as electronic blackboards. These
rooms are equipped with specia software that enables participants to communicate, propose
ideas, analyze options, and evauate aternatives. A meeting facilitator assists the group by
helping to keep discussions focused on appropriate topics.

EMSs can be used for a variety of purposes which are as creative, purposeful, and varied as
the organizations which employ them and include strategic planning, facilitation of total
quality management (TQM), and community planning. Motorola and Westmghouse Malcom
Baldridge National Quality Award winners, use EMS in their TQM programs 2 Kranz and
Sessa add:  “But the bottom line is that well-executed, software-supported meetings enhance
the efficiency and productivity of groups. The technology is essentlally transparent, and the
focus is on the group process and movement toward its goal. ”*

¥ Kranz, Mary Ellen, and Valeriel. Sessa, “ Meeting Makeovers,” PC Magazine, 14 June 1994, p 207.

8 Coleman, David, “Technology Can Make Meetings More Productive,” Virtual Workgroups, March-April
1996 p 41.

2 Jackson, Neal F., Milam W. Aiken, Mahesh B. Vanjani, and Bassam S. Hasan, “ Support Group Decisions via
Computer Systems,” Quality Progress, vol 28, no 5, May 1995, p 77.

® Kranz and Sessa, p 209.
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This section focuses on same-time, same-place systems. An extension to this premise is
different-time, different-place systems. The basic benefits that apply to same-time, same-
places systems apply to different-time, different-place systems as well.

5.2 Benefits

EMSs provide a dramatic solution in helping to foster successful collaboration within
workgroups and consolidating the expertise of group members. Specifically, EMSs provide
tools to help generate, consolidate, evaluate, and document members' ideas and information.
This concept helps aleviate the constraints of time, pressure, and geographic separation and
can produce results which would be impractical via the normal meeting route.

Coleman states that although electronic meetings and regular meetings are motivated by the

same issues, el ectronic meetings have some big advantages:*

« Geographically remote people are able to fully participate in the meeting.

« Anonymous voting lowers individuals' inhibitions and equalizes the personal politics
inherent in most meetings.

o Direct data entry permits participants to contribute simultaneously and candidly, and
misunderstandings can be clarified immediately.

« All decisions and action items from the meeting are recorded electronically and can be
distributed electronically.

Kranz and Sessa offer another set of benefits from using EMSs:*

o Saving time.

Increased participation.

Better-planned meetings.
Easier to stay on track because an agenda is an integral part of the electronic process.
Creating a wider range of alternatives for consideration.
Providing the ability for the group to measure and move toward consensus and
commitment at all times.

o Producing a stronger commitment to solutions.

o Creating meetings that are fully documented with computer-generated printouts available

during and immediately following the meeting.

5.3 Common Pitfalls and Tips

Although EMSs have been successfully used for about six years, many people issues have to
be overcome anywhere EMSs are installed. Overcoming potential social issues is paramount
to EMS' successful use-even the best technology cannot overcome political realities.

Coleman states that “meetingware offers users the tempting opportunity to tell the truth from
their perspective. ” He adds, however, that “unless management is willing to hear diverse
views, the anonymous features of meetingware may hinder acceptance of the technology.”*®

% Coleman, p 40.
% Kranz and Sessa, p 209.
% Coleman, p 43.
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Another key is to convince people that it is okay to share information. While knowledge is
power, many see that sharing knowledge is a way to lose power.

It is surprising how many items, which many might believe to be common sense, come to light
during EMS facilitation. In addition, Carl Di Peitro, a veteran facilitator who works for
Collaborative Decisions (Bethesda, MD), identifies the following scenarios which could lead to
problems if not dealt with up front.*’

« Sharing power is not always well received by those who have it and feel they have the right
answers. Many facilitators have discovered that things go much better when they review
the first day’s meeting with the “boss,” discuss areas that might be improved, and work
out a strategy for the second and subsequent days.

¢ Group behavior is not the same as one-on-one behavior. At times, issues being discussed
in one-on-one meetings are not brought up in group meetings because individuals do not
know these issues are important to others in the room or don’'t want to be the one to bring
it up.

e Don't judge what people realy believe by observing their behavior (“game face”)
regardless of how enthusiastically and unanimously the behavior supports an idea or course
of action.

« When agroup is faced with a large or complex problem, it is often better to divide the
group into small teams, thereby allowing each person or smaller group to focus on a piece
of the project.

Rank, gender, and knowledge have little to do with the contributions a participant can
make to the decision process. Using meetingware, excellent ideas or solutions often come
from participants who otherwise do not have a great dea of influence in the group.
Working together as a group helps establish rapport and understanding.

e The ability to vote anonymously using meetingware is very important. |f certain key
individuals have serious but unvoiced concerns about their group, the anonymity of an
EMS can create an open environment for discussion that may not otherwise occur.

5.4 EMS Usage Sampling

According to David Coleman, “Any time a group gathers and their mission can be put in the
form of one or more questions, there may be an opportunity to uses meetingware to facilitate
the gathering, as well as prioritize and analyze the information. ” Coleman presents the
following possibilities for meetingware, i.e., EMSs:*
« Strategic and tactical planning.
Business process redesign.

Focus groups with employees, clients, suppliers, and experts.

Total Quality Management (TQM).
Joint application development.

Conflict resolution or team building.

Selection committee awards. grants, recognition, and performance.

¥ Coleman, p 41.
% Coleman, p 41.
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o Traning: diversity and change management.

« Resource allocation and budgeting.

. » Process flow and sequencing.

o Needs andysis and job training.

o Online document and policy development, editing and review.
o Questionnaires, surveys, and suggestion systems.

o Marketing research.

5.5 Criteria for Selecting an EMS

Inits 14 June 1994 issue, PC Magazine featured the electronic meeting support concept in its
“The Changing Office” feature and focused on same-time, same-place systems. The
evauators examined the following three systems:

o GroupSystems V, Ventana Corporation (PC Magazine Editors Choice).

e The Meeting Room, Eden Systems Corporation.

« VisionQuest, Collaborative Technologies Corporation.

The PC Magazine evaluators focused on the power and ease of use of each system against the
three most important tasks for a same-time, same-place meeting scenario:

o Meeting creation.

o ldea processing.

o Meeting reports.

The following paraphrases what evaluators were looking for in each of the three tasks:*

To receive an excellent power rating on the meeting creation task, a package must
alow the meeting facilitator to configure the entire meeting ahead of time. In addition,
the facilitator should be able to make real-time changes to the meeting (for example, if
a participant leaves the meeting early). The product must provide capabilities for easily
running a meeting and making changes to the meeting. Also rated was how much work
the facilitator must do on the computer to move the team from one agenda item to
another during the meeting.

Several issues are involved in rating each package for its usefulness in idea processing.
A product that scores well for power on this task should provide a strong suite of tools,
while at the same time remain a transparent tool in the actual meeting. A high rating
means that the package provides idea-generation, idea-consolidation, and idea-
evaluation tools, as well as survey capabilities. Also included is the overall satisfaction
of the meeting participants. Ease of use in this areais measured by how easily users
can participate and add information to the meeting.

Electronic meeting support software that provides clear and attractive meeting reports
scores well for power on the meeting reports task. To receive an excellent rating, the

® Kranz and Sessa, PP 208-209.
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package must provide printouts of the agenda and details of each of the tasks in an
easy-to-read, high-quality format. How simple it is to output comprehensive reports
figures largely into the ease-of-use section of the rating.

Also keep in mind whether on not the EMS is multiplatform. Not only may this impact how
easy it is to import text from project tracking software or a Lotus Notes database, forcing
participants t0 use a machine they are unfamiliar with adds to the complexity and can increase
frustration.

EMS products to consider include:*

« Ventana Corporation’s Group Systems V; (602) 325-8228.

« CoVision’s Council Services; (415) 563-2020.

o McCall, Szerdy & Associates C.A. Facilitator; (800) 423-8890.

o Corporate Memory Systems CM/I; (512) 795-9999.

« Option Technologies OptionFinder; (612) 450-1700.

o Traks SoftWorks’ TeamTalk Version 2.0; (310) 649-5800.

o Netscape's Collabra Share; (800) 474-7427.

« Enterprise Solutions, Incorporated’s Meeting Works 2.1; (206) 822-9634.

o Eden Systems Corporation’s, The Meeting Room Version 1.1; (800) 779-6338.

5.6 USTRANSCOM JTCC Facility

The U.S. Transgportation Command (USTRANSCOM), headquartered at Scott AFB, IL, has
installed an EMS groupware facility in its Joint Transportation Corporate Information
Management (CIM) Center (JTCC). The JTCC was established in 1993 after the Gulf War to
reengineer the defense transportation system. Their EMS facility was installed to facilitate the
capture, analysis, and exchange of information among participants at all levels from different
services and agencies.

The facility is atool that supports TQM and the activities of a Process Action Team (PAT).
The facility is based on GroupSystems V by Ventana Corporation and is operated under
contract by Dynamics Research Corporation (DRC). Its configuration is shown in figure 2 and
is representative of facilities of this nature. It has laptop computers for the users on a U-
shaped conference table with a projection screen at the top of the U. Participants sit at the
computers and use them to enter pertinent information into the system as necessary. The
users’ laptops, a control station, and a printer are connected to the system server through a
stand-alone LAN. The projector is connected to a video switch which permits the controller to
project the display from either the control station or from a participant. This alows the
controller to work “off-line” when necessary without distracting the participants with system
controls or to project data from the control station while other data is on the participants
screens.

% Coleman, David, “Technology Can Make Meetings More Productive,” Virtual Workgroups, March-April
1996.
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Meetings are conducted following the rules for a PAT and the EMS system improves the
meeting by permitting rapid collection of data with simultaneous data input by participants and
a free flow of group information. The system also reduces the impact of dominant
personalities, ensures a free flow of creative thought, provides a level playing field for
participants, and eliminates the fear of reprisal with the anonymous collection of data. The
system provides a complete record of the meeting with an instant output via printer and an
electronic report on a diskette.
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Figure 2. Diagram of the JTCC Conference Facility

Each conference, workshop, or meeting is preplanned with representatives of the host group,
the meeting facilitator(s), and a technographer. The facilitator, a representative of DRC,
briefs the participants on the meeting objectives, the rules, and procedures for the computer
interactivity. The technographer controls the software to ensure the meeting runs smoothly.
The facilitator, the technographer, and nature of the support system itself reduces the tendency
to become sidetracked and focuses participants on the task at hand.
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The laptop PCs at each station are used to collect input from participants in an anonymous
fashion. Therefore, if the question “What is the biggest problem with System XYZ as it now
operates?’ is asked, any participant from the lowest-ranking individual to an executive can
type responses and have them merged into the set of responses without any participant
knowing who submitted the response. This allows ideas to be judged on their merit rather than
the status of the participant. The software can help the participants collect and rank order
various issues to allow the group as a whole to come to a consensus as opposed to being
“swayed” by dominant personalities within the group.

The JTCC has experienced significant success using the EMS technology. A series of weekly
workshops were held to develop evaluation criteria to test and validate transportation
information systems (legacy systems) for functionality and supportability. More than 16
workshops with 15-20 participants each were held during an 8-week period. The result was
development of 1,955 questions to evaluate candidate migration systems. These led to an
initial reduction from 64 transportation systems to 23 transportation systems. It was estimated
that a similar task would have required 18 months or more to complete without this groupware
tool.

Transportation functional working groups are regularly convened at the JTCC to discuss
issues, problems, and action items. “Murder board” groupware is used to provide evaluation
and analysis on sensitive issues and documents, which is faster and more efficient than page-
by-page commenting. It is especially effective for large documents.

Other organizations at Scott AFB-the Air Force C4 Agency, Air Mobility Command, and the
375th Air Wing-have also used the ITCC’s Workgroup meeting facility. The JTCC EMS
system is in great demand and has, on occasion, been asked to support three sessions
simultaneoudly. In this case, laptops come in very handy and JTCC EMS staff are looking at
wireless connectivity to better support portability needs. In addition, remote links may be set
up to include video teleconferencing capabilities within the EMS context. The JTCC EMS has
been so successful over the last couple of years that DRC is building a commercial EMS
groupware facility outside the main gate at Scott AFB.

Depending on budgets and ergonomic considerations, some EMS facilities use desktop
computers with the CPU box on the floor and the monitor recessed into the furniture to allow
participants to have direct views of participants across the table. Besides a larger screen, a
full-sized keyboard allows participants to type as they would in their home office without
having to adapt to a smaller keyboard.

The cost of a comparable system to what is used within the JTCC system could easily exceed
$100,000 once al pieces including a server, computers, sound system, cabling, conferencing
software, networking software, furniture, projection system, electrical power needs, other
equipment, and training. Prices vary considerably depending on the quality of the selected
components. Conscious decisions have to be made concerning which components can’t be
economized. At present, a20-user Ventana GroupSystems site license is less than $20,000.
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Other interesting considerations when designing the facility are the types of desktops and walls
to use. For instance, with walls designed for thumb tack use and glass desktops, various paper
items such as lists, processes, and schedules, can be displayed under the glass or tacked to the
walls offering a lot of flexibility and saving precious desk space.

One major ingredient for the success of EMS systems like the JTCC is the preparation done by
the staff prior to each meeting. Each facilitator, technographer, and other staff members
spend lots of time understanding the objectives of the meeting, knowing who the participants
are, planning on how to run the meeting with an appropriate mix of TQM tools, and ensuring
the system is working. The facilitator is particularly important to the success of the meeting.
According to Jon Jonas, a facilitator with Dynamics Research Corporation:

The facilitator leads participants during the sessions, controlling the pace and helping
the team resolve issues, follow its rules, and reach consensus. This role is essentialy
the same as on TQM process improvement teams. If the meeting will run more than
two days, two facilitators should be available to tag-team between activities and to
observe and provide feedback to each other. The facilitator becomes part of the team
with the only goal of ensuring the team’s success. The facilitator must remain
objective about the issue at hand.”

5.7 A DoD Logistics Example
Another example of how EMS has been successfully used in DoD follows:

The DoD logistics system aso experienced major problems during the Gulf War. One
reason was that the information systems within each of the military services had
evolved with little integrated planning; there were a total of 2,000 separate logistics
information systems in use in the DoD, which made sharing information and supplies
very difficult.

The Army and Marine Corps, with support from the Office of the Secretary of
Defense, decided to develop one set of standard logistics processes and supporting
information systems for al Army and Marine ground units. They began by defining
their current processes and systems, which required more than 26 weeks of meetings
over al5-month period at a cost of $3.3 million.

Given the difficulty in defining the current processes and system, the DoD decided to
use a group support system to develop the specifications for the new integrated logistics
processes and information systems. In 1993, 60 logistics experts from the Army and
Marines spent three weeks in the GSS facility at Redstone Arsend in Huntsville, AL,
defining the new processes and systems at a total cost of $300,000, a savings of about
90% in both time and money.

?! Jonas, Jon, fadilitator, Dynamics Research Corporation, interviewed by Maj d ¢ Brashares, HQ
AFC4A/Technology Insertion Branch, Scott AFB. IL, 23 February 1996.
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The project was such a success that in 1994, the DoD conducted a follow-up project to
integrate Navy and Air Force systems into the overall system. The results were
similar. In three weeks, 80 logistics experts from the Army, Marines, Navy, and Air
Force defined the new processes and systems for about $300,000, again a savings of
about 90% in time and money.*?

5.8 conclusions

EMSs have proven to be beneficial in helping to reach decisions in a group environment.
Systems such as USTRANSCOM’s JTCC are providing a valuable service to its customers and
are continuously in demand. Some studies of EMSs have estimated that their use can reduce
the amount of time taken to make decisions by 50-80%. As an example, the JTCC recently
conducted a series of at least 16 workshops with 15-20 participants each were held during an
8-week period. The result was the development of 1,955 questions to evauate candidate
migration systems. These led to an initial reduction from 64 transportation systems to 23
transportation systems. It was estimated that a similar task would have required 18 months or
more to complete without this groupware tool.

Overcoming potential social issues is paramount to EMS' successful use-even the best
technology cannot overcome political realities. Although meetingware offers users the
tempting opportunity to tell the truth from their perspective, political reality often demands
that the “truth” be defined in management’s terms.  Unless management is willing to hear
diverse views, the anonymous features of EMSs may hinder acceptance of the technology.
Another key is to convince people that it is okay to share information. While knowledge is
power, many see that sharing knowledge is a way to lose power.

At present, there are no standards for EMSs, so products from different vendors are not likely
to be compatible. If interoperability among systems is an issue, procurers must verify whether
systems will work together or not. EMSs are not substitutes for effective leadership in
directing the course of a meeting. A top-notch facilitator is a must and the right participants
need to be involved. Kranz and Sessa add: “However, the tools [an EMS] provides, such as
idea consolidation, agenda creation, and alternative ranking, al help to optimize, organize,
and even formalize the processes that most groups already use in meetings. ™"

% FitzGerald and Dennis, p 39.
» Kranz and Sessa, p 209.
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6. Electronic Conferencing

6.1 Introduction

Electronic conferencing is an enabling technology which facilitates decision making in the Air
Force by allowing people in two or more locations to see and hear each other while holding a
meeting. Mandates to decrease the travel budget, the availability of document/audio
conferencing equipment, decreases in the cost of studio video teleconferencing (VTC)
equipment, and the availability of desktop VTC, al have combined to make conferencing a
more practical solution where geographically separated parties can meet and discuss items,
sometimes at a moment’s notice. The Air Force is also looking at including rudimentary VTC
capabilities on such aircraft as the Speckled Trout which serves senior Air Force leadership.**

A relatively new aspect of conferencing covered in this section is virtual conferencing.

Electronic conferencing can also be extremely useful in atactical environment. The Army has
built a tactical video conferencing network to ensure that U.S. peacekeeping troops in Bosnia
tread over hostile terrain as little as possible. Army commanders brief one another every day
on the tactical network. The video conferencing network consists of several PCS 100 desktop
systems from PictureTel Corporation, operating over secure satellite links.  The Army
installed routers and LANs in the Hungarian cities of Taszar and Kaposvar, and in the Bosnian
cities of Tuzlaand Lukavac. At each of the four sites, the hubs connect several dozen Iaptop
and desktop PCs running commercial software such as Microsoft’s Office and Windows for
Workgroups. This network is also being used by Army troops to send e-mail between
Hungary and Germany.‘.’

The 15 March 1996 issue of Network Computing contains a buyer’s guide for VTC products
from 34 vendors. The March/April 1996 issue of V|rtual Workgroups contains a similar guide
for products from 40 vendors. Categories incl ude? *’

o Company contact information.

e Product name/model.

o List price/cost per seat.

o System design and software and hardware components.

o Minimum system requirements.

« ITU standards to which product conforms.
Network interfaces supported.

Integrated ISDN inverse multiplexing included.

LAN/WAN protocols over which the product operates.

 Sonnenberg, Staff Sergeant Gerald, ‘One of a kind aircraft serves unique mission,” intercom, October 1995,
5.
E Masud 19 Fehouary JO9ANR
% Molta, Dave, “Videoconferencing: The Better to See You With,” Network Computing. 15 M arch 1996, pp
117-119.
7 Perey, Christine, ‘Desktop Videoconferencing and Collaboration Systems” Virtual Workgroups, March/April
1996, pp 22-31.
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o Maximum number of video frames per second.
« Supported video resolutions.

. « CODEC design.

. Echo cancellation for audio supported.

« Included data sharing capabilities.

VTEL, formerly Peirce-Phelps, developed a quiz and worksheet to help organizations
determine the cost effectiveness of VTC as a solution. The templates are in Appendix F.
Check their home page, http://www.timetool.com/needs.htm, for further updates and
information.

6.2 Benefits

The benefits of electronic conferencing have been touted for a number of years but have been
somewhat subdued because audio and video capabilities frequently have not been acceptable.
With a number of important standards being approved and implemented, products are being
released that satisfy many former skeptics. Travel savings used to be the primary benefit
associated with electronic conferencing. Today, saving wear and tear on employees frequently
ranks as the biggest benefit, especially when at least a half-day of travel on each end of the
meeting is considered. The following are among the numerous benefits of electronic
conferencing

« Reducing wear and tear on employees.

« Increasing employee productivity in the office before and after the meeting vice traveling.
« Less disruption with employee's family life.

. Saving airline fares, taxi fares, hotel accommodations, and meal costs.

. Typicaly better focus leading to more productive and sometimes shorter meetings.
Payback from VTC can be extremely swift. Jeffrey Sira, communications specialist for
LEXISNEXIS, based in Dayton, OH, says their VTC facilities should pay for themselves in
two and one half years based strictly on travel costs. Sira adds, “If we could quantify the
productivity gains, we could prove that we' ve paid for it already. ”°®

Similar benefits can be obtained even if an organization |eases electronic conferencing facilities
inthe local area. These benefits must be weighed against the following cautions. changing
the corporate culture to show that conferencing is an acceptable substitute for most face-to-face
meetings; having complementary conferencing systems with adequate voice and video
capabilities, and matching your current and perceived conferencing requirements with
appropriate systems on the market.

Approved ITU standards have played a major part in the proliferation of conferencing systems
throughout industry. The following list is an encapsulation of some of the prominent standards
affecting the conferencing community:

. H.320—ISDN standard.

® McCoy, E. R., Jr., “Getting the Picture,” Beyond Computing, March 1996, p 42.
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. H.323—LAN standard.
. H.324—POTS standard.
« T.120—document conferencing standard.

6.3 An Industry Profile for VTC

At present, there are over a dozen systems used within DoD; this creates problems with
interoperability as well as obtaining the appropriate services for each system. Therefore, DoD
and other industry participants partnered with the Corporation for Open Systems International
(COS) to develop a VTC profile for procurement. The Industry Profile for Video
Teleconferencing, produced by the COS VTC Executive Interest Group, is the DOD-mandated
profile for the procurement of VTC equipment within DoD and can be used by industry and
government as well. The Profile is a successor to the document specified in the 31 October
1994 ASD (C3I) memorandum which mandated its use for VTC equipment procurement. ®

See Appendix C for the DISA Center for Standards home page address and details for
obtaining the current Profile.

As stated in the Profile:

The purpose of a VTC profile is to provide a standards-based reference document for
users as an aid in defining their procurement specifications for VTC equipment, and for
vendors as a guide to understand what features and functionality users may request. it
is not possible, nor is it practical, to make assumptions regarding the environments
(networking technologies and services provided) in which video teleconferences will
occur (i.e., who will participate, where they are located, timing of the conferences,
equipment used, etc.). Therefore, this profile was devel oped to allow video
teleconferences to take place regardiess of which system isin use at either location.'®

6.4 Studio Video Teleconferencing (VTC)

The Air Force uses studio VTC in a number of scenarios. For example, the Air Force C4
Agency conducts weekly sessions with the Air Staff to exchange thoughts, updates, and other
information. Video technology is used throughout the Air Force for “distance learning” to
save costs for training. Many base education centers have large satellite antennas to pick up
the broadcasts. Others use interactive VTC extensively among state universities and
community colleges throughout the state to expand educational opportunities.

Studio VTC systems for large meeting rooms cost in the $20,000 to $50,000 range for
equipment and installation. In addition, there can be recurring leased digital telephone line
costs and subscription fees. HQ AFC4A participates in the Defense Commercial
Telecommunications Network (DCTN) and pays $10,000 a month for services. The DCTN
contract, scheduled to terminate in early 1996, uses a T-I circuit (1.544 million bps) for its

¥ Castleman, Deborah R., “Videoteleconferencing (VTC) Standards Guidance,” memorandum, ASD (C3I), 31

October 1994,
"% Industry Profile for video Teleconferencing, VTCOO1-Rev. 1, Corporation for Open Systems International, 25

April 1995, p i.
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connectivity. The follow-on DCTN contract will be integrated into the DISA-owned DISN
contract.

VTC facilities, to include desktop VTC, are becoming far more cost effective and accessible
throughout industry. Fortunately, bandwidth is becoming cheaper and many organizations are
finding the conferencing concept to be extremely beneficial and adds not only to the
communications process, but also to the bottom line. Surprisingly, some find the most
common complaint is not the quality of the video image, but the quality of the voice
transmissions. '*!

Some companies, like Kinko's, one of the country’s largest copy center chains, lease their
studio VTC equipment as a service. Others who have VTC in their organization lease their
systems as a means of helping pay for their own capability. Kinko's teamed up with Sprint to
offer room-based VTC between two or more sites. Private rooms are set up with a conference
table for five to eight people and a room-based VTC system from PictureTel. The system
includes a remote-controlled camera that can pan and zoom, a 27-inch TV with full-screen
images, and a VCR for taping the meeting. A separate document camera sends images of
printed material to the other site(s). The system uses dedicated phone lines that transmit data
three times faster than integrated services digital network (ISDN)'® lines, yielding much better
image quality and higher frame rates than some desktop video systems.'®

Many information technology professionals are not surprised when they hear that numerous
sites with VTC capabilities cannot connect with each other. The video networks are limited by
government contracts and interoperability problems with different interfaces. A tenant
organization at Scott AFB, IL cannot connect with a world-renowned research organization in
Princeton, NJ because their VTC systems are not compatible. Of further concern, the
commander of the tenant organization noted recently that of all the VTCs he's participated in
using the organization's studio DCTN equipment, he only recalls one wrapping up without a
hitch. Many of the equipment incompatibility problems of VTC systems are being solved
through standards developed by the International Telecommunications Union (ITU).!* The
other major factor in solving connectivity problems is ensuring bridges are available among
various network providers.

Besides technological problems, user acceptance issues, including biases, need to be overcome
before VTC is accepted as a mainstream communications tool. For instance, some individuals
average one or two trips per month and believe they must see the expressions on the visited
party’s faces to ensure all visual expressions are seen and “interpreted.” Others prefer to have
an initid meeting in person, many interim meetings via VTC, perhaps major milestone

"% FitzGerald and Dennis, p4l
192 |SDN is & multimedia service provided by many local telephone companies. Key applications include higher-
Internet access and telecommuting.
Hamilton, Anita, “Kinko’s Copy Shops Offer Video,” PC World, March 1995, p 180.
1% The United Nations I TU-Tdecommunications Standardization Sector, an international communications
standards organization based in Geneva, Switzerland, was formerly known as the Consultative Committee for
International Telegraphy and Telephony.
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meetings in person, and the final signing meeting in person. If these biases are eliminated,
VTC will be an integral means of collaborating across geographic areas.

As a cautionary note, do not assume that all products listed in DoD contracts are interoperable;
procurers are strongly advised to understand not only their equipment, but also their network
services and contract requirements and restrictions as well. In addition, interoperability testing
Is essential before making purchases.

The 1 March 1996 issue of Network Computing contains a review of the following four studio
VTC systems. Each system earned a grade of A- with picture, performance, and audio given
equivalent weights. The first two listed systems rated dlightly higher because of their better
performance score. '%

o CLI eclipse 8200

o PictureTel 4000/ZX

. VTEL 227LC

« Matsushita- Panasonic Vision Pro KXC-M7500

Dave Brown, a VTC consultant, warns that “you may get many different opinions and
absolutely stated recommendations, but you must ultimately decide on your own what is most
comfortable for you. ”'%

6.5 Desktop VTC

While studio VTC will remain prominent for years, desktop VTC is one of the most exciting
applications to emerge from multimedia technology. It combines the instant connectivity of
the telephone with the visual impact of real-time video. Powerful tools such asapplication-
sharing and whiteboarding software take advantage of the PC’s strengths, |etting co-workers in
different locations collaborate on spreadsheets and reports even as they build personal
relationships.’”” Other benefits, though hard to measure, include not losing travel time and
less disruption with family activities. In addition to being a much more accessible
conferencing solution, desktop VTC is expected to be a far more interoperable solution than
today’s VTC studio setup.

One possible negative was that some felt the ability to brainstorm might be impeded on
desktop VTC systems. Michael Desmond, who tested a number of VTC products for the
March 1995 issue of PC World, states that:

. . . our testers felt that |SDN-based systems offer passable video quality and accurate
audio/video synching that improve communications with coworkers. Just keep in mind
that one-on-one meetings work best. Group meetings are hampered by lack of video

'% Brown, Dave, “Bytes, Camera, Action,” Network Computing, 1 March 1996, p 52.
1% Brown, p 53.
' Desmond, Michael, “Video Conferencing,” PC World, March 1995, pp 177-186.
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detail when the camera encompasses a wide field of view, so it can be difficult to
identify who is speaking.'®

Another key is how comfortable people are with desktop VTC meetings in lieu of meeting face
to face. For many, there is absolutely no problem. Others feel they miss too much because
the window on the monitor is too small and participants can't read facial expressions.

Use of desktop VTC saves time and money, athough initial installation costs of video and
audio equipment are high. A look at the following example gives an indication as to poten