


As an example, imagine the following scenario. (Note that
the underlying components for AG2 provide an enormous
flexibility, so users’ actual practices can vary widely from
this.) The user, Fred again, has a question about his data
analysis package, and he would like to know how to
correctly massage his data. He first looks through the
existing questions and answers, either in a stand-alone AG2
information database or in an AG2 component of his data
analysis application. Assuming that the answer is not
there, or that he does not understand how to apply the
information that is there, he composes a question and mails
it off through his Web browser.

Instead of the question going to an expert, as it would have
in the original Answer Garden, the question goes to his
escalation agent. This is, of course, invisible to Fred. The
question is first sent to a synchronous chat system (Figure
4a). We envision the chat system being set up with
channels or subchannels for each work group, hallway, or
other social grouping. If someone on the chat system can
answer Fred’s question, and is inclined to do so, Fred gets
his answer immediately. As mentioned above, nearby
colleagues (as measured by geographical, social, or
intellectual distance) are most likely to answer his question
with the correct and sufficient context.

In our prototype, after 5 minutes, the system pops up a
window on the screen. In our scenario, the dialog box asks
Fred whether he got an answer to his question, and if not,
whether he would like to continue (Figure 5). If Fred says
to continue, the system routes the question to a NetNews
bulletin board. (It is also conceivable that it would route it
to a chat channel with a wider distribution, but the point is
the same.) After another period of time, perhaps 24 hours,
the agent again pops up a window on Fred’s screen, asking
whether he has received an answer. The process continues,
perhaps routing the question to an expertise engine to find a
suitable human expert, to a help desk (Figure 4b), or to
agents that search for information on the Web or in
proprietary information sources (such as Dialog or Nexus).
One can even imagine agents that hire outside consultants if
the need is great enough.

In this manner, Fred or any other user is more assured of
receiving a usable answer. Staying local lowers the cost,
since organizational-level experts need not be used
immediately; increases the chance of getting an answer,
since colleagues may be more motivated to answer; and is
more likely to provide context, since colleagues know the
local situation. To be sure, this approach is not a panacea.
While it does help provide the proper amount of contextual
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information to make the answer meaningful, and while
there is a greater likelihood that the answer will be at the
right explanation level and length, there are difficult issues
surrounding the social organization of channel groupings
and the like. Colleagues’ time is hardly free.

Nonetheless, staying local (but thinking global) does allow
group members to help one another, while preserving the
capability to ask larger groups as well as experts.
Furthermore, the dichotomy between experts and users is
largely broken down.

Other collaborative help services
AG2 requires a number of other CafeCK services. In
addition to the basic communication services (chat,
NetNews, e-mail) and to the escalation agent, AG2 requires
services to find experts, to provide basic statistical services,
to make users anonymous, and to track users’ questions.
The capability to find a suitable expert is required, and AG2
currently uses a rudimentary rule-based finding mechanism.
This is clearly a bottle-neck for real use, but other
researchers are developing better mechanisms for handling
this problem (e.g., [17]). The anonymity service allows
users to ask questions anonymously. Organizations or
communities might not want this service, in which case the
service is merely omitted. The statistics service notes
which communication mechanisms are used, and also tracks
the use of pre-existing answers. In a production system,
users’ questions should be tracked; otherwise, questions can
slip away.

The design of CafeCK allows these components to be
mixed and matched in a building block manner. Different
organizational arrangements can be created through the
architecture of the software components. Furthermore, each
service can be tailored through its internal Tcl programs.

Currently, only a simple expertise engine and anonymity
service have been implemented. The others are planned.

In summary, viewing the problem as one of collaborative
help allows one to remove the requirement that
organizational memory merely be a set of information
repositories. Staying local, with the possibility of
escalation, provides for a range of help from the people
around the information seeker. However, AG2 also
includes stronger support for building information
repositories as well. This support will be described next.

REFINING A MEMORY REPOSITORY
On my shelves were tons of unwinnowed
material ... . In the present shape it was of little use
to me or to the world. Facts were too scattered;
indeed, mingled and hidden as they were in huge
masses of debris, the more one had of them the
worse. ...To find a way to the gold of this
amalgam... was the first thing to be done. (Bancroft
[8], 1891, p. 135)

Central to the Answer Garden application is iteratively
building a repository of commonly requested answers and
other information. If this is to be accomplished, low

Figure 5: The escalation agent
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overhead is required for organizational or community
members.

The original Answer Garden design assumed that building
such a memory repository would occur through the
everyday interaction of users asking questions and experts
providing answers. However, authoring was still a
significant task. The effort of writing explanations and
formulating answers cannot be minimized, Nonetheless,
Answer Garden provides mechanisms for iteratively
developing an answer. AG2 provides additional
mechanisms for refining answers from very raw information
sources as well as removing unnecessary context. We
developed Co-Refinery to provide these mechanisms. The
goal is to enable groups of people to collaborate in jointly
or individually building answers and information
repositories over time.

Collaborative refining
AG2, through the underlying Co-Refinery system, supports
an authoring process that includes four general activities:
collecting, culling, organizing, and distilling. We assume
that any of these activities, as well as authoring, may be
done iteratively or in any order. Each activity is clearly
important, although the major research contribution here is
the support for collaborative distilling:

Collecting is the phase in which information is
gathered. In Co-Refinery, automatic collecting can be
set up for certain types of information streams that
occur in AG2, such as NetNews, synchronous chat
channels, or distribution lists. In addition, manual
collecting allows individual items to be submitted
through the system directly or by e-mail. Collecting
places items into the archive.

After collecting the material, one must cull the
collection for interesting material, and the lesser
material must be discarded or ignored. Culling is a
selection mechanism, identifying themes or threads that
occur within a collection. A sizable reduction of
material may be possible through culling the
collection, making subsequent organizing and distilling
easier. Culling reduces the apparent size of the archive,
although in our current implementation, items are
unreferenced rather than deleted.

Organizing allows one to group materials according to
some classification schemes so to enhance their
retrievability and understandability. Our current
prototype relies heavily on outlining, user-defined
indexing, and keyword indexing, but other
classification mechanisms are clearly possible. In Co-
Refinery, retrievability is enhanced by making the
culled subset a fully identifiable element in the
collection. In this way, organizing results in an
addition to the collection.

The most important part of refining is distilling --
boiling down the existing (and culled) materials in
order to uncover the answers or knowledge. As with
chemical or liquor distilling, the results should be a

more concentrated or concise form of the original
information. Creating or editing a summary or
synopsis, for example, removes much of the tedious
work of wading through extraneous or erroneous
information.

The result of distilling is a distillate. Support is
provided for generating the raw material for authoring a
distillate, but it assumed that only users can fully
distill and refine the material. Co-Refinery currently
supports a number of distillates. For example, a useful
intermediate distillate consists of merely concatenating
selected NetNews messages. This allows an
author/editor to further prune the selected information
into one final distillate consisting of an authoritative
answer. This behavior is very similar to what people
currently do when they compile a FAQ. Another
useful distillate is temporally based; items in it vanish
after a short period of time. Technical hotlines often
have runs of questions, and this distillate solves the
problem of communicating the temporarily needed
answers.

As mentioned, we assume that users move fluidly among
these activities. We also assume that the refining is done
iteratively and incrementally. In doing so, the system
allows groups of users to interact in creating shared
information artifacts and a common information space.
This system represents an alternative to many current
attempts to completely automate the refining process.

Figure 6 shows the results of refining in AG2, and can be
considered as a snapshot of an iterative process. In Figure
6, the leaves are raw information, perhaps NetNews or e-
mail messages. Authors and editors have created distillates
for five of the threads, winnowing the material into answers
for frequently-asked questions. One of these answers was
shown in Figure 2 above. After being finished, some
distillates can then take the place of the raw material in the
archive, Note that some of these distillates could be
intermediate; i.e., not shown to the public because they are
under construction. Additionally, all distillates can be
iteratively revised.

The economics of distilling
Refining is not a complete solution to authoring. There
will always be effort required to compose explanations of
complex technologies and tasks. Refining reduces the
overhead for that task, and simultaneously reduces
information overload.

We do not believe that all materials will be refined. It does
not make sense in all cases to move data through
information to organizational knowledge. For example,
information that has a short-shelf life will not be refined,
especially if the information also has a high throughput
velocity. The cost would be prohibitive. Therefore, we
have attempted to define some distillates that are suitable
for temporally limited information. These distillates do not
boil down the material, but they do make finding and

retrieving the material easier.
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Figure 6: Co-Refinery screen with raw information nodes and distillates

In summary, Co-Refinery and AG2 provide new
mechanisms for authoring and editing large amounts of
information. By using the Co-Refinery collecting, culling,
organizing, and distilling facilities, people can find new
ways of providing answers. If people do so collaboratively,
AG2 can further reduce the separation between users and
experts, allowing for additional organizational learning.

RELATED SYSTEMS
AG2 is clearly related to a number of HCI systems. Help
systems in general have been extensively studied in the HCI
literature (e.g., [12], [1 8], [1]). However, while
collaborative help is a widely used organizational and social
mechanism, it has not been properly considered within the
literature. (But see [23], [15], and [21] for notable
exceptions to this.) Sproull and Kiesler [23] demonstrate
the utility of asynchronous communication mechanisms for
providing help within organizations. Our previous work
[5] indicated the utility of synchronous chat systems, like
Zephyr [14], for help. To our knowledge, no other system
has escalation agents or the same range of help services.

There are a number of related CSCW systems that attempt
to deal with collaborative information handling. Closest to
AG2 are Grassroots [16], Community Memory [13], Spider

[1 1], Designer Assistant (Living Design) [24], Group
Memories [20], and BSCW [9]. Grassroots has different
mechanisms for collecting, culling, and organizing
information. These mechanisms are complimentary to
those in AG2. However, Grassroots is lacking distilling
features, since sharing the original documents is the major
thrust of the work. Community Memory, like AG2,
attempts to build a collaborative information space, but it
also lacks explicit support for refining answers or obtaining
help. Spider argues for collaborative sense-making and
discussion. We have adopted its general philosophy, but its
major technical thrust is not on the help problem.
Designer Assistant, similarly, provides for iterative
information gathering and sense-making, but its major
thrust is on design rationale. BSCW provides an alternative
shared workspace environment, but it lacks support for the
refining activities in AG2. None of these systems, as far as
we know, have collaborative help facilities.

SUMMARY
Returning to poor Fred’s problem, all he wants is help to
solve his computer questions. The institution in which he
has an office and the community to which he belongs,
however, want to reduce the cost and effort of answering
those questions. Fred’s problem, then, becomes one of
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augmenting the collective memory in such a way that it
benefits Fred as well as all of the social collectivities of
which he is a part.

This paper has examined some technical mechanisms for
augmenting the collective memory accordingly. We have
tried to show that collaborative help and collaborative
refining techniques can be of benefit. These techniques can
ameliorate, respectively, the context and authoring issues.
Moreover, we have especially tried in this work to correct
the problematic dichotomy of experts and users,
promulgated in our earlier work.

While we believe that these technical mechanisms offer
great potential for organizational and community memory,
proof must await field studies of AG2’s use.
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