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Cooperative Work in the Andrew Message System

Nathanicl S. Borenstein
Information Technology Center
and Computer Science Department
Carnegie Mellon University
Pittsburgh, PA 15213

Abstract

The Andrew Message System, a
distributed system for multi-media
clectronic communication, has a
number of special features that
support coopcrative work. After a
brief discussion of the system itself,
these features are described and
discussed in more detail. Examples
of how organizations actually use
these features are then presented
and discussed, with particular
attention paid to the ”Advisor”
system for clectronic consulting.

Introduction

The effort to make computer systcms better
support human collaboration is a many-faceted,
ongoing endeavor. Such eflorts arec always al
least partially limited by the availablc tools. Not
only do sophisticated tools (or their absence)
define the set of possible experiments that can be
conducted, but they also provide a framework for
our own thinking about such systems. Thus, any
substantial improvement to the cxisting basc of
application tools holds the promise of opening up
fertile ground, both for new approaches to, and
for empirical studies of, human collaboration.

The Andrew Message System (AMS) appears to
represent just such a substantial improvement. It
extends the facilities of previous electronic mail

and bulletin board (bboard) systems in several

directions relevant to coopcrative work. This
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paper is an initial explanation of how the AMS
has bcen used, in its early deployment, to
facilitatc cooperative work.

Background: Andrew & Its Message System

The Andrew Project [1, 2] is a collaborative effort
of IBM and Carnegic Mcilon University. The goal
of the Andrew project is to provide a good
environment for university computing. That is,
particuiar emphasis is paid to the nccds of the
academic and rescarch communitics.

As the project evolves, it has concentrated on
three main parts. The Andrew File System [3,4]
is a distributed network filc system dcsigned to
provide the illusion of a uniform central UNIX
file system for a very large network (10,000
workstations was the design goal). The Andrew
Toolkit [5] is a window-systecm-independent
programming library to support the devclopment
of user interface software. It currcntly supports a
number of applications, including a muiti-media
editor that allows scamless editing of text, various
kinds of graphics, and animations.

The third main picce of Andrew is the Andrew
Message System, or AMS. Thc AMS, which
makes heavy usc of the filc system and the toolkit,
provides a very large-scale mail and bulletin
board system. It transparently supports messages
which  include text, pictures, animations,
spreadsheets, cquations, and hicrarchical
drawings, while also supporting “old-fashioncd”
text-only communication with low-end machines
such as IBM PC’s and with thc rest of the
electronic mail world. The Andrew Message
System has only recently become widcly available;
the “results” discussed in this paper arc really
obscrvations of the first large test installation, the
Carnegic Mellon campus, where thousands of
students, faculty, and stall havc bcen using the
system during its development over the last few
years.



A dectailed description of the Andrew Mcssage
System is beyond the scopce of this paper and can
be found eclsewhere [6, 7]. This paper will
conceniratc on thosc parts of the system that arc
of particular relevance to issues of coopcrative
work.

AMS Features for Cooperative Work
Multi-Media Objects

When the Andrew Toolkit and Message System
were designed, the desirability of multi-media
objccts seemed clear, and indeed expericnce has
borne this out, inasmuch as thc multi-media
fecaturcs scem to be widely used and appreciated.
Howcver, the effects of the multi-media
functionality on thec way pcople actually
communicated were largely unanticipated.

When  the multi-media  features  were  first
introduced, they were introduced as upgrades to
an cxisting system; most of the Andrew Message
System had been in place for over a year, and the
long-promised introduction of the ability to send
graphics and animation through the mail didn’t
seem to make much of a splash on the campus.
Indeed, the question of "why don’t pecople make
morc use of the ability to send pictures through
the mail?” sccmed for a while to be something
requiring scrious investigation.

What actually seemed to happen, howcver, was
that a gradual raising of consciousness took place
after the introduction of the new functionality.
For cxample, it was months after these
capabilitics cxisted that somecone thought to
include, in his suggestion for changes to a uscr
interfacc program, a linc drawing of what hc
thought the interface should look like. Similarly,
it scemcd a major conceptual breakthrough when,
instcad of describing a bug, a user simply took a
snapshot (scrcen dump) of his scrcen when the
bug was clcarly visible, and included the image of
the screen as part of his bug report message
(Figurcs 1-2).

Thus it scems that a picture is only worth a
thousand words when pcople arc fully awarc that
picturcs are an option. Now that such awarcncess
is morc commong Hlustrations are becoming less of
a novclty and arc increasingly relied on to clarify
prose, and particularly to speed the diagnosis of
bug reports.

In addition, animations, initially pcrceived merely
as a novelty when included in mail messages, have
also proven to bc uscful for clarifications. For
example, animations have been used on scveral
occasions to clarify a convoluted prose description
of a complex process. While it is difficult to
include a proper animation cxample in an article
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to be published on paper, Figures 3-5 give some
frames from such an animation.

Magazines

Onc special feature of the Andrew Message
System that is itsclf an example of coopcrative
work is the electronic magazine. Magazines are
user-cdited, publicly-readable bullctin  boards.
For cxample, a user with a strong intcrest in
music might read a dozen or so music-related
bboards. (If this sounds excessive, it might help
to know that at Carncgic Mecllon therc arc
currently over 1700 bboards in thc public tree,
and that some individuals subscribe to nearly 400
of them.) If he has voluntcered to edit a “music
magazine” he can, as he reads thesc bboards,
simply cross-post the best messages onto his
magazine with a single keystroke or menu
selection. Those less intercsted in wading through
the masses of information on the othcr bboards
can instcad peruse his magazine alone.

As it turns out, this mechanism is not merely an
example of cooperative work, but strongly
supports other cooperative cfforts. One mcmber
of thc AMS Group, for cxample, rcads
approximately a dozen bboards of strong
relevance to electronic communication. The other
members of the group do not read thosc bboards,
but instead read an electronic mail magazine
preparcd by the person who does read them all.
In this way, the system makes it casy for one
member of a group to serve as an information
filter for the other members. There arc currently
over 30 such electronic magazines on thc Andrcw
system at Carnegie Mellon, and a few of them
regularly appear on the “top 40" list of the most
widcly-read bboards on the system. For thesc
particularly popular magazines, over a hundred
people arc choosing to read the magazine instead
of the source bboards from which thc magazine’s
contents arc derived.

Private Bulletin Boards and New Bulletin Board
Creation

The Andrew Mcessage System supports a rich and
flexible sct of protection and configuration options
that facilitatc group communication. In
particular, the protection mechanisms permit the
creation of public bboards, private bboards
(readable & postablc only by members of a
group), official bboards (rcadable by all, postable
only by a few), administrative and advisory
bboards (postable by all, readable by only a few),
and various hybrids thercof. In addition, the
protection mechanisms can be (and arc) used to
allow, for example, a sccretary to recad and
process somconc clse’s clectronic mail, (Indeed, a
sccretary could create somcething like a magazine



for his cmploycr, containing only those picces of
his mail that he thought his cmployer would really
want to sce.)

The system is also configurablc to spccify the
control of thc creation of new bboards. Since the
bboard database is structured as a tree, onc can
specify, for any point in the tree, whether some or
all users are allowed to created sub-nodes in that
trec. On the Carncgic Mecllon campus, the system
has been liberally configured in most parts of the
trce, to allow any uscrs to create ncw bboards
when they so desire. Although this has created

occasional annoyances that needed to be cleaned

up by thc system administrators (notably when
two pcople created similar but differently-named
bboards, or when people frivolously created
nuisance bboards in inappropriate locations),
these rare annoyances have been more than oflset
by the freedom it has given to the participants in
group discussions. In general, the uscrs scem to
have rcasonably clear perception of when it is
appropriate to start a new bboard, and the
knowledge that they can do so without troubling
overworked system administrators cncourages
them to do so quite often. In fact, the
proliferation of bboards has led to the creation of
an automatic “"bboard bboard” which reports
daily the names of all the bboards that have been
created or deleted in the last 24 hours, and this
bboard is itself subscribed to by dozens of users.

Active Messages

Another aspect of the AMS that is rclcvant to
cooperative work is its support for active
messages. Active messages are messages which,
when read, prompt a message-specific interaction
with the user. The “active message” fcaturc was
not Jdesigned as a feature in its own right; instead,
the coacept of active messages has evolved out of
severa: specific types of active messages that the
sysiem now supports. A worthwhile goal for
futurc  rescarch  and implementation is to
generalize this notion to enhance its utility.

In the Andrew Message System now, there arc
four specific types of active messages, cach of
which will be described briefly here.

Folder Announcements arc messages that invite
subscriptions to a new bullctin board. For
example, if there is a bboard called
"andrew.gripes” and somcone crcalcs a new
bboard called “andrew.gripes.angry,” the system
will automatically post a folder announccment
message on andrew.gripes.  Anyone who
subscribes o andrew.gripes will seec the message,
which will describe the new bboard and show the
first message on that bboard, and then ask the
user whether or not he wishes to subscribe. In
addition to these automatically-gencrated folder
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announcements, uscrs may themsclves casily post
folder announcement messages whenever they

deem it appropriate.

Vote Messages arc messages ihat put a question
to a vote. The reader of the message can sec the
text of the message, typically an explanation of
the question being voted on, and can then choosc
from a multiple-choice option list. The creator of
the votc determines the vote choices, and whether
or not writc-in votes are to be permitted. The
reader of the message always has the option of
not voting. In order to prevent undetectable
“ballot box stufling,” all votes are subject to the
full authentication of the AMS Message Dclivery
System, so that votes arc about as far from sccret
(anonymous) balloting as could be imagincd.

Vote messages scem to have great utility in
settling arguments. Often it is impossible to teil
from normal bboards what the majority opinion
is, because minorities are so often quite vocal. A
simple voting mechanism has proven uscful in
moving discussions beyond stagnant debate. For
example, it was used to finally scttle two of the
most burning issues in the Andrew dcvelopment
project, the question of bottled water versus tap
water and the question of which brands of pop
should be stocked in the pop machine. (Sce
Figures 6-7.) Scttling less, but perhaps more
interesting, thc university’s Public  Rclations
department has bcen using the voting mechanism
to conduct informal surveys of campus opinion.
(Sce Figurcs 8-9).

In addition, the vote mechanism has been uscd in
at least two ways that the developers of the
system did not expect. One way that it is uscd is
to facilitate quick answers to questions. One uscr
recently sent out a message asking for advice in
choosing between scveral ways to work around a
bug (Figurc 10). By making the message call for
a votc, he madc it particularly easy for the
recipicnts of his mail to express their opinions
immediatcly. Another unexpected usc of the vote
mechanism has been to play a word game known
as “dictionary,” in which a modcrator chooses an
obscure word, cach participant submits a fake
“definition,” and then ecveryone has to try to
choose the correct definition from among the
fakes (Figures 11-12).

Return-Receipt Messages are simply mcssages that
arc marked as requesting confirmation. When the
user actually reads the message, he will be asked
if he is willing to send an acknowledgment to the
secnder. By answering positively, he causes a
confirmation to be scnt automatically. This
mechanism is a clcar analogue to thosc provided
by physical mail and is similarly uscful. In
particular, the mechanism is used rcgularly by
pcople who communicate across distant nctwork



connections that tend to lose mail.

Enclosure Messages arc mcssages that cnclose
additional data. For example, two users at
remote sitcs may have no way to exchange data
except via mail. Using enclosures, they can casily
scparatc the message hcaders and body from the
object being enclosed. When a user recceives an
enclosure message, he is given options for
processing it, such as writing the enclosure (not
the full message) to a file or running it through a
filtering program. This mecchanism strcamlines
some of the processes involved in cooperative
efforts by remote users. For example, two co-
authors of a paper who cxchange drafts via mail
typically, in existing systems, have to editl out all
of the mail headers cach time they reccive a draft
from a co-author. Using cnclosures, the active
nature of the message causes the samc editing to
be performed csscntially automatically.

Extension Mechanisms

The Andrcew Message System provides several
types of extension mechanisms, each of which has
becen relied on heavily by those who usc the
system to coordinate group activitics. The
extension mechanisms that have proven most
useful in the AMS to date will be described here
briefly. ’

Automatic filtering of incoming messages has
proven to bc immenscly valuable. The AMS
provides a language for writing specifications of
what will happen to new pieces of mail -- that is,
where they will be placed for user viewing. For
example, messages with certain key words can be
routed directly to appropriate personncl for
handling them. This kind of functionality has
been particularly uscful for advisory and bug-
handling organizations, as described later in this
paper, and for the support of an extensive bullctin
board system. (It should, in fact, be noted that
this mecchanism has proven so uscful that has
rccently been rewritten in a more gencralized and
powerful way, including an embedded LISP
interprcter and support for running other
programs from within the classification program.)

Boilerplate message templates arc useful for
processing routine requests for information or
action. [t is straightforward in thc AMS to create
a draft mcssage that is the basic answer to a
common rcquest, and to then bring up that draft
with a single keystroke or menu selection.

Compound commands are a mechanism for
reducing thc number of actions to be taken in a
common situation. For example, using compound
commands, onc can easily create a single menu
item which, when selected, will take thc mcssage
currently being composed, add a few designated

309

headér lines to it, send it to its designated
recipicnts, and piace a copy on a privaic bboard
somewhcre. It has been thc authors’ cxperience
that this is so uscful that users will put up with an.
amazingly ugly syntax for dcsigning the
commands. Nonetheless, a morc fricndly syntax
and mecchanism for this purpose is being planned.

How the AMS Is Used In Real Cooperative Efforts

The Andrew Message System has proven to be
exceptionally popular with its user community in
general. Weekly statistics indicate that ncarly
2000 pcople usc it at Carnegic Mcllon to read -
bulletin boards regularly. Several thousand
Andrew users read their personal mail with the
system. The AMS is also in usc at several other
universities and research sites. This would be
indication enough that system is a success.
However, the greatest enthusiasm has in fact been
found among those who gre using the AMS for
substantial cooperative activity. Most notable
among these devoted users are the people who
provide support services on Andrew. The
Andrew Advisor is a singular example of rcal-life
cooperative work, conducted with the Andrew
Message System.

The Advisor System
Campus Context

Carnegic Mellon and the Andrew project face
some unique problems in supporting its
computing constituency Three factors contribute
to the challenge. First, although the system has
been widely deployed and promoted, Andrew is
an ever developing, rapidly changing environment.
Second, campus computing expertise is widely,
but uncvenly, distributed. The users span the
entire spectrum from technophobe to technophile.
Third, the cast of characters involved in fixing
bugs, adding new features, providing system
administration, and answering users' questions is
diverse and  distributed among  scveral
organizations and buildings. The following
organizational schema gives a sensc of the range
of people that might be involved in handling any
particular user rcqucst:

Information Technology Center: Dcvclopers who
create, document, and distribute  the
Andrew system.

Andrew/Unix Development: Systems programmcrs
who maintain and support UNIX and
Anundrew on several machine typces.

Andrew  Systems  Administration: Systcms
administrators and opcrators who run the
Andrew file servers and othcr cssential
central scrvices.



Networking and Communications:- Programmers
and tcchnicians who maintain the complex
campus network.

Academic Computing: Profcssional and student
consultants who provide technical support,
public computing facilitics, documentation,
training, and publications, for Andrew and
other computing systems, to thc cntire
campus community,

Andrew Support Group: A sub-group of Academic
Computing specializing in Andrew.

To cope with this complexity, members of the
Andrew Support Group (ASG), with the help of
the AMS group, have developed an ecxtensive
electronic  mail  consulting service called
"Advisor.” Advisor is designed to create the
illusion of a single, private, and personal help
resource for every conceivable Andrew problem.
The uscr simply mails a query to Advisor’s
account. In 24-48 hours private mail comes back
to the user. In fact, however, Advisor is the
front-end of a vast network of bboards that enlist
the cooperative efforts of all the professional stafls
in the organizations listed above.

Ancient Advisor History

Advisor has been in use since January, 1985. In
the earliest days, it was simply anothcr Andrew
account. One person rcad the incoming mail,
handled it" with whatever limited tools were
available (mostly paper lists and a good memory
for the status:ef a given request), and sent out a
reply to the user. This worked reasonably wecll
when Andrew was in pilot deployment to about
100 carefully selected uscrs and the Andrew
consuftant had an office in the Information
Techinology Center.

In the spring of 1986, the first Andrew cluster
opened and Andrew accounts were available to
the campus. Immediately, Advisor was
overwhcimed with mail. An additional consuliant
picked up Advisor duties, but there were always
problems with how to divide the work bctween
the two staff members and how to kcep track of
the status of any given message. Ciassifying
messages was possible, but the mechanism was
extraordinarily clumsy, labor-intensive, and not
too uscful, because all the messages were still
lumped together in one big flat mail dircctory.
The combination of the large volume of the casy
questions and the genuinc difliculty of the hard
questions made it tough to process Advisor mail
in a timely fashion. The staff clearly required
some eflicicnt method of getting almost immcdiate
assistance from the right people in the other
Andrew groups.
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In the fall of 1986, the first version of what is now
the Andrew Message System was rcleased to
campus. Though conceptually distinct, personal
mail and bboards were no longer different in kind.
Onc’s private mailbox and a public bboard were
both examples of message databases, albeit with
differcnt levels of protection. Furthermore, since
messages databases were built on top of the Unix
hierarchical dircctory structure, bboards could
now be nested within cach other. This "paradigm

" shift” made it possible to think of using bboards

as folders for classifying Advisor’s “pcrsonal”
mail. Armed with a suite of scmi-private bboards
(postable by the whole community, but readable
only by those in the Andrew organizations) and
an extremely primitive stack-oriented language for
automatically filing messagces, the Advisor stafl sct
out to do things differently.

Advisor [

Tom Malone, in his discussion of the Information
Lens system {8], identifies threc fundamental
approaches to handling the twin problems of
being ~overwhelmed by uscless electronic junk
mail, and yet frequently being unawarc of vital
information available only electronically. The
first approach, which he calls cognitive filtering,
attempts to characterize the contents of a message
and the information nceds of the recipient. The
system uscs these profiles to match messages
about XYZ with readers who have expressed an
intcrest in XYZ. The second approach, which he -
calls social filtering, focuses on organizational
rclationships between the sender and the recipient.
In addition to the message’s topic, the status of
the sender plays a role in the reader's interest in .
the. message. The final approach, which he calls
economic filtering, looks at implicit cost-benefit
analyses that come into play when onc decides
what to do with a piece of electronic mail. The
first incarnation of the Advisor system relied very .
heavily on both cognitive and social filters. -
Automatic message classification was the primary
implementation technique.

Each message to Advisor that did not come from

a member of a known set of Advisor “helpers”
was judged to be from a user needing help. The
message was then placed on a bboard called
"advisor.open.” Thc Advisor stall' subscribed to

- this bboard and used it as an inbox for new

questions. A copy of mail from the user was also
placcd in  advisor.trail, to assist the stafl in
keeping track of rcquests. Thus, the first criterion
for sorting the mail was a social one - is the
sender a helper or a user? '

An incoming question from a user was also copied .
to onc of a scries of subject-specific bboards,
according to keywords in the subject-line. For
example, if a subjcct line was "mail bug,” the



messagc was copicd to advisor.mail. These
bboards, though not open to the public, were
rcadablc by the developers, system administrators,
etc., who subscribed to whichever bboards
covered their arcas of intercst and responsibility.
To continue the cxample, the AMS group
members  subscribed to  advisor.mail, thereby
increasing the likclihood of seccing only thosc
messages generally relevant to them.
Uninformative or noncxistent subject lincs caused
the message to be copied to advisor.misc. All good
Advisor helpers were expected to subscribc to
advisor.misc, in addition to thcir other
- subscriptions. Herc onc f(inds a clear example of
cognitive filtering.

Cognitive and social filtering wecre combined at
several critical junctures. For example, when the
Advisor stafl requestcd more information from
the user, Advisor received a blind carbon copy of
that rcquest. Bcecause the message was from
* Advisor, it did not go into advisor.open. Instead
it went to advisor.trail and to the relevant
subject-specific bboard. Another example was in
the processing of contributions from Advisor
helpers. A helper would sce a question on some
topical bboard. By choosing the "Reply to
Readers” option (which prepends "Re:” to the
same subject line as the user’s initial post), the
helper sent the answer, not to the user, but
directly back to that subject-specific bboard. Mail
from helpers never went into advisor.open, but
only to some topic-oriented bboard. And when a
final answer was sent to the user, the blind carbon
receipt once again bypassed advisor.open and
ended up on advisor.trail and the correct topical
bboard. The Advisor stalf member would remove
the question from advisor.open and append to it
the copy of the answer. These question-answer
pairs went to an advisor.qa bboard, which acted
as a repository of useful past work.

To summarize: the Advisor stal answered
questions from advisor.open as they were able.
They kept an eye on the relevant subject-specilic
bboards for help with the difficult problems.
Having collected the information from the helpers,
the Advisors sent polished answers back to the
users. As far as the users could see, they had sent
mail to Advisor and rcccived an answer from
Advisor. The fact that there was additional
internal consultation was kept behind the scenes.

Other Consulting Venues

Though Advisor is designed to preserve the semi-
confidentiality of a uscr's mail, the Andrew
Support Group also explored publicly readablc
bboards for asking questions and receiving help.
The staff thought that therc were many kinds of
queries that a user would be willing to put
forward in public. If other users could sce thesc
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qucstions asked and answered, thcy might not
need quite so much assistance from Advisor. Two
bboards were created: andrew.hints  and
andrew.gripes. The former is a frce-market of
user-contributed advice. It serves that purpose
reasonably well. The latter was intended as an
official information channcl parallel to Advisor
mail. That is, the Advisor stafl would monitor
andrew.gripes, get correct answers and post them
back to the user and to the bboard. Though this
was the clearly stated intention of the bboard (the
welcoming subscription post spelled it out in plain
English), within a weck of its inception,
andrew.gripes had become a free-for-all of
misinformation, ad hominem argument, and
general rudeness. The Andrew Support Group
has given up treating andrew.gripes as a service
responsibility, though they monitor it for
questions about Academic Computing policy.
Andrew.gripes continues to be a heavily
subscribed and apparently popular forum for the
hackers and the developers.

Evaluation of Advisor I

The key feature of the first Advisor mechanism
was the automatic filing of messages into subject-
specific bboards. The positive effect of this was
two-fold. First, messages came to the immediate
attention of the other technical groups. Often, the
Advisor staff found that someone in another
group had already answered the question before

Advisor had even looked at it. This kind of

proactive assistance was extremely appreciated.
Second, because requests for more information
and final answers passed back to the subject-
specific bboards, the other groups could provide
problem-solving advice and assurc technical
accuracy.

However, the negative effects outweighed the
positive. First, poorly phrased questions from thc

-users led to many “misclassifications.” The

message filing algorithm worked quite well, but so
many subject lines were virtually contentless, c.g.,
"Help!,” that far too many messages cnded up on
advisor.misc. The authors estimate that close to
fifty percent of all mail to Advisor was filed into
advisor.misc. Without better characterization of
the message’s content in the subject line, the
Adpvisor stafl' were helpless to get the right mail to
the right partics. The Advisor dcsigners
considered the possibility of also searching thc

body of a message for sort keys, but the filtering
language was not powerful enough to support
free-text  information retrieval techniques.
Advisor scttled for pattern matching on the
subject linc, rather than suffer too many falsc
keyword hits.

Second, with cvery question going to a subject-
specific bboard, the Advisor helpers had no casy



way to distinguish between the qucstions the
Advisor stafl knew how to answer and those they
didn’t. Hence, they wasted time answering some
questions unnccessarily and neglected other
questions for which help really was required. In
retrospect it scems like a truism, but actual use of
the mechanism vividly showed that cooperative
work disintegrates if what is expected and from
whom are not clearly articulated. Electronic
methods only exacerbate the problem of undcfined
expcctations.

Third, because every blind carbon from Advisor
and cvery message from an Advisor helper also
went to the subject-specific bboards, these soon
got too cluttered to be of much use. On the one
hand, hclpers got tired of wading through them.
On the other hand, Advisor had no way to show
a message and all the replies to it in a single
chain, so it was sometimes very hard to find the
answers that were alrcady available. There is
nothing so deadly to cooperation as sccming to
ignore another’s cflorts. Despite Advisor’s best
intentions, this problem appeared far too often.

Advisor 11

In the current version of the Advisor system, the
only automatic sorting of incoming mail is by the
day it arrives. Mail goes into onc of
advisor.inbox.monday, .tuesday, etc. Student
Advisors are cach responsible for a particular
day’s worth of Advisor mail. They handle all that
they can -- which is most of the messages -- and
then cross-post the tough questions on topic-
oriented bboards with names like
Padvisor.helpbox.mail.” These “helpboxes” are
very similar to the "magazines” described above --
they are, in fact, magazines compiled by the
Advisor staff of just those questions that require
the help of some other group to answer. The
technical stafls subscribe to appropriate helpboxes
and to the parent bboard, advisor.helpbox. Posts
to the parent bboard notify Advisor helpers of the
creation of a new helpbox, give a synopsis of its
purposc, and invite them to subscribe. All this is
doné¢ automatically, via the folder announcements,
as described above.

In addition to the heipboxcs, thcre arc
advisor.questions and advisor.trail, for
rudimentary  measurement  and tracking,

advisor.outbox, for question-answer pairs, and
advisor.discuss, for mcta-Advisor debate and
general Advisor information. (Figure 13). Somc
people in other organizations subscribe to thcse
ancillary bboards to get a sense of how things
”feel” in the Andrew world. Advisor welcomes
such observers, especially to the extent that they
are able to influence resource allocation in bchalf
of Advisor’s work.
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Evaluation of Advisor 11

By putting human intelligence to work at the
heart of the system, the Advisor designers solved
in onc stroke several of the problems mentioned
above. First, Advisor can support a far more
fine-graincd suitc of heipboxes than it could with
automatic (iling. Poorly phrased subject lines are
less of a coneern becausc humans rcad the mail
and digest its contents beforc passing it to a
topical bboard. Sccond, when an Advisor staff
member puts a question on a helpbox bboard,
everyonc knows that this means that help is
genuinely necded. Third, because clutter does not
automatically accumulate in the helpboxes, these
have become “high-content” bboards that the
programmers and administrators feel are worth
reading regularly. The payoff for Advisor is a
much morc reliable information resource. And
just in case there are a number of items pending
on a given helpbox, the Advisor now has a "Show
Related Messages” option which puts a marker
beside all the messages in a given reply-chain.
Advisor rarely misses a helper’s contribution in
the new scheme.

In summary, though the new scheme lacks the
proactive help and the quality assurance that was
evident in Advisor I, the Advisor stafl feels that
they arc better cquipped to handle the load than
before. Currently, Advisor receives an average of
30 messages each day. Note that these are new
requests from users; the total number of messages
that pass through the Advisor system, including
help from Advisor helpers, requests for more
information, and replics to users is closc to 100
messages per day. The student Advisors do an
admirable job of performing triage on incoming
mail. Fulltime consultants now function much
morc as Advisor supervisors, taking arcas of
technical  responsibility, expediting  helpbox
requests, and insuring that the answers that go
out from Advisor arc timely and accurate. In
sum, messages now filter up "manually” through
different levels of expertise: the simplest questions
are answered by the students, the harder ones are
answcred by the fulltime consultants, and the
hardest are tackled by the programmers and
administrators themselves. At each level, humans
must work diligently and efficiently to minimize
time-dclays inhercnt in the system. But all partics
involved fecl that the Advisor scheme focuses and
streamlincs their cflorts.

Advisor’s Future

The designers of Advisor have made a tactical
rctrcat from thc morc automated porcessing of
Advisor I. To begin with, they have had to solve
new problems which requircd them to use other
tools in thc AMS Kkit. For cxample, sorting
Advisor mail by day crecates the problem of how



Monday’s Advisor continucs a dialog with a user
on Tucsday, without getting in thc way of the
Tuesday Advisor. This problem is solved by the
use of compound commands, as described earlier.
Advisor now has a suitc of customized message
sending/replying commands, one for cach day of
the weck. (Figure 14). These commands, which
are on the menu and bound to kcys, insert a
spccial message header on the outgoing mail. That
mail, and all mail in reply to it, get sorted into the
corrcct day’s inbox by virtue of that hcader. So
even though the followup reply from the user
comes in on Wednesday, it still gocs to the
Monday inbox, where Monday’s Advisor is
waiting for it. The ASG is capturing other
complicated, but repetitive, Advisor actions as
compound commands.

The Andrew Support Group has also begun to
connect the Advisor system to other help groups
on campus. The most mature example to date is
a bridge betwcen the advisor.helpbox.datacomm
bboard and a suitc of bboards attached to a
special userid, dcOm, belonging to the Network
and Communications group. Rather than have
these folks subscribe to the Advisor helpbox as a
second source of input to their group, the Advisor
designers created a “hot link” between the two
groups. When Advisor puts mail into its
datacomm helpbox, it is automatically rcsent to
dcOm with a special header. When somcone in
Data Communications replies to that mail, by
virtue of that header, it comes back dircctly to
Adpvisor’s helpbox, just where the Advisor expects
to find it. There are similar links to the group
that handles public cluster issues and to a Student
Advisory Committee for policy matters. The
ASG plans to provide additional hot links to
Adpvisor-like systems that they’ve alrcady exported

for academic use. In this way, the ASG hopes to

help these groups bccome largely support
themselves, while still providing a fast channel by
which their support stafl can communicate with
the Advisor stafl. It is our belief that a large part
of Acadcmic Computing’s future role is to cnable
distributed support.

Finally, Advisor still handles a huge load of
routine items like requests for morc disk quota.
These are matters that rarcly requirc attention
from the Advisor stafl, save to pass them along to
a systems administrator with an acknowledgment
of receipt. It would be nice if the students did not
have to do very much to handle such requests.
Thus, the plans for Advisor include judiciously
reintroducing certain automatic mail forwarding
featurcs. However, bcfore doing so, the ASG
plans to cxplorc two arcas of dcvelopment, the
results of which should fend off thc problems
encounterced in the days of Advisor 1.

The first work item is to build of a suite of
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Advisor-request templates. Advisor has long used
boilerplates for sending answers back to the users. .
But rather than leaving it wholly up to the user
what his mail to Advisor should lock like, Advisor
will also provide various forms that are pre-
addresscd, pre-titled, and internally organized into
ficlds, some of which have the content
dynamically supplied. The possibilitics arc almost
cndless for creating highly sophisticated forms
using multi-media objects.

Recently, the AMS Group made available a much
more powerful and easy-to-use extension language
called "FLAMES” (Filtering Language for the
Andrew MEssage System) and a set of common
extensions in the FLAMES library. The language
is esscntially Common LISP, with special
primitives for manipulating the AMS database.
Thus, the second work item is to acquire
FLAMES expertise in the ASG. FLAMES will
make it possible to create very powecrful mail-
handling routines that process the ficlds in the
various Advisor-request tcmplates. With semi-
structured input from the users and LISP-bascd
filters to process it, the future for automatic
message handling looks promising again.

For example, by the time this paper is published,
the ASG expects to have a prototype quota-
request form. This form will have an appropriate
subject line, and will contain * dynamically-
generated information about current disk use, a
stock message from Advisor about current policics
for quota, and some fields to complcte in that
elicit the reasons for the increase. When Advisor
gets this mail, a canned acknowledgment will go
to the user automatically, and the form will be
sent to the person who handles quota increases.
The mcssage will now bave an additional headcr
so that both the user and Advisor arc notified
when the user’s quota has been increased, Advisor
is also notified. The request and the rcceipt can
then bc saved, if statistics on disk quota request
handling are desired, or it can be dcleted. The
Advisor developers hope to follow this prototypc
with tcmplates and parsers for bug rcports,
requests for new features, and the like.

Another area of development for the ASG is to
continuc work they've begun on non-workstation
interfaces to  Advisor. Student Advisors arc
particularly ecager to do their advising from low-
end machines in their rooms. Currently the group
has onc sample interface, using an unsupported
packagc that runs under the Emacs text editor.
Of course, there are several AMS intcrfaces that
run on low-cnd machines, but only the flagship
Messages interface, on workstations, has all the
customization features that Advisor now depends
on.

Finally, it should be noted that the Advisor stafT,




who do not view themselves as "hackers”, are
nonctheless abic io develop customized compound
commands, hot links betwcen support systems,
Advisor-templates, and  alternative interfaces
independently, in large measure, of the AMS
developers. This scems to be clear evidence of the
maturity, power, and flexibility of the Andrew
Message System.

Academic Uses

The Andrew Mecssage System is heavily used by
academic courses at Carnegie Mellon. As of the
spring of 1988, therc werc over 100 academic
bboards in use by more than a dozen different
dcpartments, including relatively non-
computcrized departments such as English,
History, and Architecture. The extent and nature
of its usc varies substantially from one class to
another. In some classes, it is used simply to post
assignments and other “official” notices. In other
classes, however, substantial portions of the class
discussion takes place on the class bboards
(Figure 15). In a few classes, a significant portion
of thc grade has been based on bboard
participation.

In addition, it is becoming increasingly common
for classes to take advantage of thec protection
mechanisms to create several different types of
bulletin boards. Quite a few courses now have‘ an
"admin” bboard, which any student can post "fo
but only the teachers and teaching assistants can
read. This provides an easy way for students to
contest grades, ask questions without fear of
looking "stupid” in front of their peers, etc., and
without requiring an office appointment with the
professor himsclf. As such, the mechanism is
popular among the teaching stafl as a time-saving
feature. In at least one case, private bboards have
been used within an academic course, as
competing teams in a Software Enginecring course
discussed their designs independently, using both
private per-team bboards and larger whole-class
bboards, whichever secmed more appropriate for
a given discussion (Figure 16).

Two particular instances of coursc-related
bboards warrant dctailed description. The first is
a system for supporting the two-semcster
sequence, "Fundamental Structurcs of Computer
Science, 1 and 11.” Approximately 300 students
per semester are cnrolled in one or the other
course. In addition, the classes are taught on the
Andrew system. To provide better service for the
students, the ASG, with the cooperation of the
instructors, tcaching assistants, and thc AMS
group, crcated a suite of bboards for the two
classes. The initial bboards crcated were:

academic.cs.211: The “root” bulletin board for
the class, on which sub-bboards were
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announccd automatically.

academic.cs.211.announce: A bulletin board which
the students could read but only the staff’
could post on, used to announce due dates,

changes to assignments, and other
important news.
academic.cs.211.help: An open bboard for

students and course stafl, where students
were encouraged to post questions about
the course or its usc of Andrew facilities.
Students were encouraged to assist each
other on this bboard, so that an answer
might be provided either by the staff or by
another student.

academic.cs.211.discuss: Another open bboard,
for discussion of technical issues germane
to the content of the course.

academic.cs.211.admin: A private bboard,
readable only by the course stafl. Students
could post on this bboard in confidence
simply by sending mail to "CS-211”

The tcaching stalf went on
additional bboards,
academic.cs.211.admin.handled, for internal
tracking, and academic.cs.211.discuss.grades, »for
people who wish to complain [publicly] about the
grading system of the homework, tests, etc.”

to create two

The second example is an Advisor-like system for
the Computer Skilis Workshop (CSW). Each fall,
most of the 1200 or so entering students take
CSW as their introduction to the computing
facilities at Carncgic Mecllon. As part of the
course, all students subscribe to academic.csw, the
top level bboard for the course.

In the fall of 1987, the Advisor stafl tried an
experiment. They creatcd another Advisor
system, called "CSW-Advisor” solely for the
support of the CSW class. (Ilistorical notg: CSW-
Advisor was actually a beta-test of Advisor II. Muych of the
organization of the current Advisor was tricd put here.)
CSW students were told to address questipns
about Andrew to CSW-Advisor. In case thcy
forgot and scnt mail to Advisor, the Advisor
system trapped their mail and sent it over to

CSW-Advisor. Pcople who were ncither CSW,
nor part of the CSW staff, nor CSW-helpers had
their mail to CSW-Advisor automatically routed
over to Advisor. An initial suite of private
bboards under ”csw-advisor” included bboards
for discussions among the course stafl, an inbox
and outbox for tracking help messages from
students, and a suite of “help” bboards much like
the current advisor "helpboxes”.

In the spring semester, the CSW students got into



the act and created a number of public bboards
under academic.csw, decdicated to topics ranging
from the "CMU work ethic,” to underage
drinking on campus, to the desirability of DOD-
funded rescarch institutes on campus.

Conclusions And Future Work

The developers of the Andrew Message System
did not sct out to investigate tools for coopcrative
work per se, but simply to build a better system
for electronic communication. However, they
gradually found themsclves drawn in to the issues
germanc to electronically mediated group work.
Much of the evolution of the system has becen
driven by the requirements of the user groups
describcd above. An even larger part of the
future plans for the AMS are geared towards
supporting such work.

The real hope is that providing a higher level of
functionality in a widely available mcssage system
will further raise the level of consciousncss and
expectations regarding electronic communication
in general. Onc quickly gets used to the kinds of
features the AMS provides, however surprising
and dclightful they might seem at first, and it
scems inevitable that people will, for example,
come to regard integrated graphical objccts as a
basic and necessary part of electronic mail. Once
more pcople have done so, the next step in the
future of clectronic communlcatlon may be easicr
to discern.
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Figure 1: A screen snapshot showing a bug report about the message
system itself, in which the user presented a screen snapshot within the bug
report as evidence of the bug:

messages

One R d Folder

T

[™] B 3 wdrew.ms (Local Bboard, 0 of 594 new) . P!

+/ 28-Apr-88 Proof- Robert Steven Glickstein (157+1)
v 20-Apr-08 undelivered messages - Joe Keane (270+0)

From: Robert Steven Slickstein <bobg+@andrew.crmucduy
To: +distH/e At DistLists/ AMS-users.diidandrew.cmu.cdu
Subject: Proof

OK, 30 you don't believe that | no lenger get the “Trust the Delivery System” opuon, which | got
regularly as of only a day and a half ago? Here's proof.

messages c « > - Composing
Te Steven Berman@SCOTLAND CAMELOT CS CMU EDU e
éub):ct Re. Thepaper Will Keap Cop
C:

In-Reply-To. Won't Clear
<g?SBBBU%mmWOTLANDVCAME.OT.CSCMUAEDU> p—

References: Will Hide
« 578253305 ennan@SCOTLAND CAMELOT.CS CMU.EDU> VRN

Raset

By the way, I vaguely recall you calling me at home some time ago while I was asleep, Did
you? What did you say? What did / say?

~Bob

PS| This externally-bound message has special formatting Information.

- Cancel sending

[Remove formatting & send (for non-Andrew readers)]
[ Send with formatting (for Andrew readers) ]

Dlalog Box

Cancel sendin:
Remove formatting &
- Send with formatting |

Figure 2: A screen image of a use of a clipped screen dump as virtually
an entire a bug report. In this case, the picture allowed the user to almost
entirely avoid any prose description of the bug, yet made the problem
perfectly clear.

messages Verslon 6.17-5
One Requested Folder
v Q andrew.ans (Local Bhoard, 0 of 394 naw)

+ 31-Mar-88 6.09 fokier headers strange.. - David Anderson (9331}
« 31-Mar-80 Re: 609 folder Readers str. - Adam Stoller (327+0)

(i Prom: David Anderson <delp+@andrew.cmuedn>
] To: +dist+/amwite/postman/DistLists/A MS-users. di@andrew.cmu.edu
Subject: 609 folder headers swangeness

I'm using Messages 609 on arnt_¢3, and had this sange display in the folder headers view:

I massages Version 6.09-N
Twenty-eight ribed folders with new Qe

ext.nn.comp.windows.misc (External Bboard, 5 of 332 new)
extnnrec.a (Lo (External Bboard, S of 898 new) 898 new)
extnnrechu (External Bboard, § of 68 new) essages)
extnnrecmusic (External Bboard, 1 of 247 new) essages)
excanrecmu (Extemal Bboard, 8 of 570 new) essages)
ext.nn. {Extarnal Bboard, 0 of 340 new) essages)
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Figure 3: Initial frame of an animation explaining how netnews is
processed at CMU.

Version 6.17—
One Requested Folder
B3« ] andrew.ms (Local Bboard, § of 594 new)

Punt!

' 8-Apr-88 Re: netmews update - Adam Stoller (3595+1)
/' B-Apr-B8 Searching Captions in CUI - Richard Siegel {167)

‘The system of bringing over the nemews from pt.cs.cmu.edu via nntppoll currently uses the following
system [animation nat perfect, but..]

D
0N nneppol [r.enrrel
line Spp datsbase
ReadyBox

Figure 4: One of the intermediate frames of the same animation

-MEessages - . - Version 6.17-S larimer
One Requested Folder
37 ) andrew.rs (Local Bboard, D of 594 new) Punt!

v 8-Apr-88 Re: netnews ppdaste - Adam Stoller {3593+1)
' B-Apr-88 Seaching Captions in CUI - Richard Slegel (167}

The system of bringing over the netews from pt.es.cmiy cdu via nnppol currently uses the following
syster { animation not perfect, but...]

Register New Message-1d In Datzbase

4




Figure 5: Final frame of the same animation

messages . Version 6.17-S - larimer
One Req Folder
[™] 23 0 andrew.ms (Locs} Bboard, 0 of 594 new) Punt}

v B-Apr-88 Re: netnews ypdate - Adam Stoller (3595+1)
v/ B-Apr-88 Searching Captions in CUI - Richard Siegel (167)

The system of bringing over the nemews from pt.cs.cmu.edu via nntppoll currendy uses the following
system [animadon not perfecy, but...)

fhiezeet]

CUI Processes ReadyBox

g

Figure 6: A vote message was used to settle a long-simmering dispute
over a bottled water dispenser at CMU:

Version 8.17-S

| Would you favor the return of the water cooler? Puntl
—_— [Ves. d probably drink Tess soda/coffee]
« 12-Jan-88 Waﬂ ¥z
v 18-Jav88 The L £s 1
/' 1-Fet-88 Israd [ Don't care ]
+ 25-Feb-88 A Ny
o 23-Mar-88 Ang L No ]
From: Tom Neued [ Not Voling_ ‘
Vote-Choices: “Yd te-i T ot Voting, *
Vote-To: ipn+@an ( Wrile-in Vote ]
Vote-Request: dul | f cooler?
To: i\cbb*iu@and{
Subject: Water, T TP e

Up untl] several months ago, the ITC had a water cocler and many of us appreciated having
real spring water to drink and use in hot drinks. Following sn accident where a work study was cut by
a broken boitle, the teoler disappeared, forcing us back w the soda machine and tap water of dubious
quality. Given the marvelous vote taking mechanism built into this bhoard system, I thought 1 would
take a poll to see whe else in the ITC would Favor the retun of real water.

Note that the large water bottles are now available in plasde, so that the risk of & another
broken buttle may be eliminated.

One of the vote options alows you to specify if you think the rerurn of the water cooler
would reduce your soda (and/or coffee) consumption. [ include this so that the vote might provide
some additonal monetary incendve for the return of the cosler.

Stay tuned to this bboard for the thrilling results. And we thank you for your support.
Tom N.
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Figure 7: The results of the water cooler vote are announced. Later in
the announcement there is an animation of a flamingo drinking water, but
this didn’t translate well to paper.

Version 6.17-S
One Requ d Folder
] 2 demos (Personal mafl, 1 of 29 new) Punt}

+ 18-Jan-88 The Vois is In. - Tom Neuendorffer (8921*)

messages .

From: Tomn Neuendorffer <tpn+@andrew.cmu.edu>
To: ITC-Bulletn-Board <itcbb+@andrew.cmu.edu>
Subfect: The Vote is In.
Results of Water Cooler Poll
1 received the following responses to the question Wowld you favor the return of the water cooler?

In the table, Yes, drink less 1s short for the response Yes, I'd probably drink less seda and/or coffee.

Yes,drink less Yes Don' Care No Other
17 B 2 5
[ ToTaL a3 | VOTING N
Of Those Voting
For 78.95% 30 N
Agalinst 5.26% 2 1
Dont Care 15.79% 6 M
Other Responses:
Not Voting 2]

Our plastic-bottle water cooler down Aere in ASA is great - [ say go for it.
1 don’t think they care if | care.
electric KoolAid

Additlonal Comments:

Figure 8: The university’s Public Relations Office conducts a vote.

Version 6.18-M

messages

Forty subs]
T3 O org.cs general (Local Have you been kept informed?
B3v O university.news (B! Yes

PV 2 magazines.soc.ckk (1]

' 6-May-88 Vote Tally 5/3
v 6-May-88 May § Votx -
v’ 9-May-88 Commencemen |#lot Voting
v 9-May-80 Sympesium ox|
« 10-May-88 Vote Tally 5/6= TNana 1 Jones (200)

i

me MamJ Jonu <mjll+@andrew cmuedus
cmu.edu

Sul!ject May 6 Vote

Voting question for 5/6/88 (final tally on 5/10 st 4 pm.)

In the past academic year, d do you ler.l that the untversity administration
has kept you ad ty issues and policies?
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Figure 9: The vote results are announced, and the university gets a clear
answer,

- - Verslon 6.18-N
Forty subscribed folders with new

@ E3v Q) org.csgeneral (Local Bhoard, 23 of 501 new)
i E3v C university.news (Bboard you can edic, 8 of 200 new)
% £3v/ ) magazines soc.ckk (Local Bboard, 1 of 111 new)

v 9-May-88 Symposiem ox Copnition - Maria J. Jones (2188)
oV 10-May-88 Vore Tally $/6 - Maria J. Jones {253}

+ 10-May-88 May 10 vote - Maria J. Jones (203)

+ 10-May-88 Lerpest Clasy - Maria J. Jones (700)

v 11-May-88 Computer Store - Edmund J. Delaney (114)

From: "Maria J. Jenes® <mji1+@andrew.cmredo
To: restictbb+university news@andrew.cmu.cdu
Subject: Vote Tally 4

CC.

Here are the final votes on the May 6 question: "In the past
academic year, do you feel that the university sdminiscration
has kept you adequately informed of university issues snd
policles?”

Yes: &7

Ne: 110

Undecided: 23

Thanks for votng!

Figure 10: A user trying to cope with a bug solicits advice regarding the
best course of action from the set of developers who might possibly know
how to deal with his problem.

{messages Version £.17-5 . Tarimer

What should | do? - Puntl
[ "Waitfor the transition 'm performing. ]
[Convert your machine to be anTTC ceil machine.]
C MoVE your direclory Mic the CS cell, |
L Write-in Vote ]

il 26-May-88 |
M V7 26-Apr-88 M|

""" Not Voting

Nathaniel Bor

{have CS RT, running Mach & X.11. Itreads my mail and bb’s in Messages just fine, but when | uy
to send something {t says "Yow home directory fs in sndrew cmu.edu and requires AMS, but your
machne Is in ¢s....qulte, send bug report, continue?” Trying to send & bug report has a similiar effect.

Figure 11: A game of "dictionary"” is played by electronic mail.

am le itlan by k
F B3 ) med (Personal ol 1 Select a definition by keyword Puntl
I Armor |
« 23 Apr-88 Rownd | Defts — 4+0)
o 28 Apr-88 Round I resutd [CBracts ) i
‘ Horses
To: +dist+/crmu/itc/bobg/Dist]
Subject: Round 1 Definitions
_ Hese are the definidons reced [snlp ] ih definition is associared with &
keyword. Use this keyword " is correct. Naturally, using a
dictonary is considered exure] _Thigh Lubmit a definiton in this round,
you are sdll elighle to vote t for fooling enyone with your
R eEnidon, though). [Tut
Entry "Anmor®
futtack (noun): The curved p foot on & sult of armor,

futtock (noun): A cup-shaped involocure in which the bracis are indurated and coherent.

U8 Entry “Horses®
futtock (noun): A type of hamess used on dralt horses.

Entry “Pillow”
futtock (noun). Small pllow usualy with embroidered don placed on such as 8
couch for use as » back support.

Entry "Sexual®
funtock (noun). A small pilow placed under & woman's buttocks to facilitste sexusl intercourse.

Ewtry "Ship
futtock {noun): An upright, curved tmber forming » rib of @ ship.
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Figure 12: The results of the dictionary game are announced.

ages 0

One Requested Folder Pt
% { P8 3 mail (Personal mail, 1 of 226 new)
« 23-Apr-88 Rownd | Definitions - Robert Steven Glicksteln (1310+0)
oV 26-Apr-88 Round [ resulls - Robert Steven Glickstein (1527+1)
The correct €afinition {“Ship™) . .
Juttock {naun): An apright, curved timber forming a rib of a skip.
was guessed by Jennifer Robertson, Ayami Ogura, Kristine Subasic Nichols.
Sceres
Name # rounds # points score
Qgura 1 a q
Webster 1 2 b4
C. Siephen 1 Q 0
Apfelbaum 1 o 0
Borenstein 1 0 ]
Gatioway 1 3 3
Knight 1 3] ]
McNally 1 1 1
Epelboirn 1 1 1
D. Miller 1 0 0
Berman 1 1 1
Segal 1 1] o
Roberison 1 1 1
Nichols 1 1 1

Figure 13: A partial listing of the "advisor" suite of bboards.

messages Version 6.18-N-2 peru
Twenty-fowr Requested Folders

org.advisordiscuss {Iboard you administer, 7 of 99 new}

o1g.advisor helpbox. 2020

org.advisorhelpbox.abus

helphox.admin (Bboard you administer, 16 of 354 new)

helptox.ams

org.advisor.nelpbex cluster

org advisor helphcx.a {Bboard you adminiscer, 2 of 33 new)

org.adviscrhelpbox.emacs

org.advisarhelpbox.ez

org.acwiscr heipbox.informix

crg.advisor heipbox.misc

org.asvisor.helpbox printing (Bboard you admiristes, O of 17 new)

crg.advisor helpbex,unix

crg advisor helpbox.vice

o7y advi,or helpboxwm
org r helpbox pc.ams
org.a. visor helpbox.pe.edit

org acvisor helpboxpe.general
crg.ad-isor helpbox pe printing
org advisor helpbox mac.ams
org advisor.helpbox.mac edit
org advisor helpbex.mac.general
ory advisor helpbox.mac printing
org.advisor helpbox.men.general

v 31-May-B8 FY!: Fwd: problems wus sn.. - Der'.¢ Troli@ancrevs.cmu. (1843+0)
¥ 1-Jun-88 Re: Forwarding of oper mail - Ch 5 Alan Thyberg (1944+0)

v/ 7-lun-88 Re: Forwarding of oper meil. - Pierztte Maniago (828+0)

v B-lun-88 Re: Forwarding of oper maul. - Pitrewte Maniago (2222%)

v B-Jun-88 Re: Forwarding of oper maul. - Pierette Maniago (1323+0)

1 « 7-]un-88 Re. Messages. printing, and.. - Pierette Maniago {329+0)

T3 6-Jun-89 glotallogen and vur - Wallace Colyer (911+0)

@ B-Jun-88 TOPSB and D Phasecut Postp.. - Gordon Lucht (4883+0)
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Figure 14: The customized menus used by the advisor staff.

messages-send Starting Fresh

To: David Servan-Schreiber <ds71+@ andrew.cmu.edu>
Suhject: Re: Using ’S’, att: Edward Stuart
cc:
In-Reply-To: <cWfOSPyGOhcSOOWIdU@anarew.cmu.edus
References: <cWa- IDy00hcSQOyURX@andrew cmu.edu,
<dWar3wy0OUiDR2VHgC@endrew.umu.edu>,
<4Wbsrhy00heS845 UVk@andrew.crnu.edu>,
<EWer AZy00X M2 Eld9oy@andrew cmu.edu>,

Other

SearchiSpell
Send -+

Send NODAY Mail
Send Monday Mail
Send Tuesday Mail
Send Wednesdxy Maii
Send Thursday Mail
Send Thursday Q-Mail
Send Friday Mail
Send Saturday Mail
Send Sunday Mail

i

|
Roady 15 send = new message
o . .

Figure $5: An academic boeard, being used for course discussens.

ST - Nerafan et
_Dne Requested Foldev |
194 (Local Dboard, 11 of 133 suw} P!

Freewriting and haniie: 2 Agres Cochran (5423

;. and Xerosing - Suzaane Eieen Sraith {634)
Jomse e ot e - David L Wagace (2543)
aummiiers 5w Composing Res.. - Suart Greene (5248)
The Recursrve [iower-Chdd - Bradiey S Mah'enbacner (1818)
o Keserve feadiny - Serah Jans Shoana@? 7 (5390)
es Jo Aritcles - David L Wabace (2348

(1452

- Fiswer & Hayes. K. - Charles & mll “3067)
ise b readings - Revecea Emi'yrc Burnsuw (2110)

From: sgle r wedu (Staan Greene)
To Ub+atalumic.englist 6-81F wDandraw crutdu
Sehieet Computers and Comosing Reseach

Hiafh Scrry “hat diis twy ~2 out 50 long and so funnal, but | thought T should share it

ing Frocess,” Geerge Billocks survers some of the tesearch cenducted
twe of 'he compasing process during the past twenty years, poindng out some of the
f continue to froe us-as both teachers and researchers. He begins his swvey with Janet
wudy of the compo.ung processes of twelfth graders (1971), a study which provides some
osing in different contexts, in this case “school-sponscsed
writr.g” and “self spunsored wnting” In pardcutar, Emig considers he extent to which contexr can
dotermine the amount of prewriang and revising students engage in when they write tor themselves
and when they wnte for schoal, suggesing *hat “prewriting is a far longer process in self-sponsored
writing” (gueted :n Hilocks p 2). Mcreover, she observed that students did not revise much, either
when they wrote in a “reflexive” or “sxtensive moce.” Though she does not provide very precise
defindions of “what she means when she dscusses sither revision or prewnting in her analysis, she
N leads us o consider some very important [sctors in zonsidering process research. That ys, the way
B students perfarm in certan writng tasks is ¢&en a funcdon of what they bring in the form of prior
'} know'edge--now familiar are they wich a topic--the mode of discowrse they are working with, and their
motves

wrinng. Equully importang, her work points up a need 1n yesearch to achieve greater
lien we desenbe d:fferent parts of the composmg process. Finally, in one sense, Hillocks®
htke a cautionary tale. As seductive as some pracess models may be, we need to question
iz legitinacy of making ¢ eneralizdons abeut the wridng process and vhat should be taught.--what do
models of composing offer us? What do we need to he aware of in using research in the classroem?

Recent research has indeed responded to the n2zd to make fine-grained analysis of the writing
process, with an attempt to look at writing across tasks. Matsuhashi’s study of pause length in text
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Figure 16: A message on a private bulletin board for a course in which
the students worked in competitive teams ("wed" is the Wednesday group,
one of the three teams).

messages. Version 6.17-8

All 1749 Folders
v A academic.cs.15-413.u
[~] B A scademic.cs.15-413 ulwidgers
v’ Q academic.cs.15-413.wed
B3V academic.cs.15-413.wedlog
v ) academic.cs,15-413.wedlognerwork
Kdv' Q academic.cs.15-413.wedlog.ui
v Q) academic.cs.15-413.wed.private (Local Bboard, 0 of 14 new)
Q) academic.cs.soft-eng

18-Jan-88 Wednesday Private bboard - Nothaniel Borenstein (65+0)
15-Feb-88 graphic spec - Raymond J. Ryan, Jr. (6260+0)
15-Feb-88 Netwoerk documents - Andrew Howard Fagg (12800*)
+ 16-Feb-88 front-end explanation - Alice Jean Seubert (4224+)
' 17-Feb-88 skort network specs - Toshihito Tsubot (2316%)
a¥' 2-Mar-88 The long awaited for template - Julie Lynn Stern (4305*}
«/ 9-Mar-88 Bigger problems - Julic Lynn Stemn (8233%)
v 10-Mar-88 Fwd: Bigger problems - Julie Lynn Stem (2934)

[X]
v
v
v

From: julle Lynn Stern <JsSb+@andrew.cmu.edi>
To: bb+academic.cs.15-413.wed private@andrew.cmu.edu
Subject: The long awaited for template

OK, here it is, the specs for the d it R ber, the closer that you follow this
template the less work you will have to do in the futwre for documentadon. My intenten is all the
informaton we will ever need sbout & functon will be right a the beginning of it if you have any
questons, send me mail. 1 will provide an example that I took from work. I know, I know, lack of
{magination, but [ think that this gets to the poirk better than anything that | could make up.

HISTORY: This should include the person who wrote the function, the date it was written and the

main purpose it was written for. Any addidons or corrections made to the code should also contain
that information. )

HISTORY:
Written by Julie Stem on July 23, 1967
ag the second call in the for density ing. Caleul A, B,

Rhol, Temp and Pres values and writes them out to uﬂ]e.v
Revised by Julie Stern on January 26, 1988 .
for continuous density programming,

WHAT IT DOES: This tells exactly what the capebiliies of the funcdon are. Al specific detalls
should be included here.
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