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Qur goal is to establish, both by theoretical work and by building prototypical systems, the scientific
foundations for the construction of intelligent systems which serve as amplifiers of human capabilities
(e.g., to expand human memory, augment human reasoning, and facilitate human communication). A
prerequisite for intelligent systems is that we understand the information processing possibilities and
limitations of the human and the computer. We apply basic, quaiitative theories of human thinking to
guide the design of innovative systems. Our systems should not only be significant as technical achieve-
ments in computer science, but also because they are based upon principled analyses of how one can
best help people to cope with complex information systems. Working in intelligent systems, it is not
sufficient to know how to build these systems; one must discover which systems are worth building.

Knowledge-Based Systems (KBS) and Human-Computer Communication (HCC) are two crucial research

- areas for these goals. We are especially interested to understand the possibilities of pursuing these two
research areas together. The rationale for this approach is that on the one hand effective human-
computer communication is more than creating attractive dispiays on a CRT screen: it requires providing
the computer with a considerable body of relevant world knowledge as well as knowiedge about the
psychological characteristics and understanding of the user; on the other hand, the use of knowledge-
based systems and expert systems will be severely limited if we are unable to eliminate the communica-
tion bottleneck.

This report describes a number of explorations in this research area. It contains the following parts:

A. A paper by Gerhard Fischer and Anders Morch entitled “CRACK: A Critiquing Approach to Coopera-
tive Kitchen Design’’ which explores the idea of human problem-domain communication and coopera-
tive problem solving in order to allow users, who are not computer experts, to use computers for their own
purposes. CRACK is an operational system which runs on the Symbolics using the ART system from
inference cooperation. For interested readers, a videotape presentation is available from our research

group.

B. A paper by Charles Hair and Andreas C. Lemke entitled ‘“‘FRAMER: a Design Environment for the
Construction of Window-Based Interfaces”. FRAMER is an extension to the FRAME-UP gystem
developed by Symbolics which incorporates a menu-driven interface, support for design by modification
and a critic. FRAMER is an operational prototype running on the Symbolics.

C. A paper by Bernard Bernstein and Curt Stevens entitled “NEWSCOPE: Towards a User Modeled



Personal Information Retrieval System™. NEWSCOPE is an user interface to the News System which
incorporates innovative user interface techniques to cope with the huge information volume delivered
within the News system. NEWSCOPE is an operational prototype running on the Symbolics.

D. A paper by Curt Stevens and Andreas C. Lemke entitled “Experiences with the Genera User Inter-
face Facllitles”. The FRAMER and the NEWSCOPE system are built using the Genera 7 Symbolics pro-
gramming environment taking advantage of the presentation substrate. This is a brief, critical evaluation
from a user perspective.
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CRACK: A Critiquing Appreach to
Cooperative Kiichen Design

Gerhard Fischer and Anders Morch
Department of Computer Science and Institute of Cognitive Science
University of Colorado, Bouider

Abstract:

Human problem-domain communication and ccoperative problem soiving are two enabling conditions that
allow users, who are not computer expens, to use computers for their own purposes. Computer-based
critics, a specific class of intelligent supcort systems, are most effective if they are embedded in a
framework defined by human problem-domain communication and cooperative problem soiving.

CRACK is a specffic critic system whnich supponts users designing kitchens. [t provides a set of domain
specific building tiocks and has knowiedge about how to combine these building blocks into useiul
designs. It uses this knowledge “to look over the shoulder” of a user carrying out a specific design. f
CRACK, hased on its understanding of kitchen design, discovers a shortcoming in users’ designs, it offers
criticism, suggestions, and explanations and assists users in improving their designs through a coopera-
tive problem solving process. CRACK is not an expert system that dominates the design process by
generating new designs from high-ieve! goais or resclving design conilicts automatically. Users control
the behavior of the sysiem at ail times (e.g., the critiquing can te “umed on and off”), and if users
disagree with CRACK, they can modify its knowledge base.

Keywcrds:

knowledge-tased computer-aided design, critics, cooperative problem solving, intelligent support sys-
tems, human problem-domain communication, Kitchen design
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1. Introduction

Many aspects of human-computer systems have not kept pace with the dramatic progress in hardware
development. One of the major challenges is to enable occasionai users, who are experts in some
application domain, to take advantage of the available computational power and to use the computer fora
purpose chosen by themselves [lllich 73]. Most computer users feel that computer systems are un-
friendly, not cooperative, and that it takes too much time and too much effort to get something done.
They feel that they are dependent on specialists and notice that “software is not soft” (i.e., the behavior of
a system can not be changed without a major reprogramming of it).

In this paper we describe a framework to overcome these limitations with the help of knowledge-based
systems, qualitatively different human-computer communication, and the use of the computer for educa-
tional and training purposes in which the users are in control of the communication process. We illustrate
our general approach with a detailed discussion of CRACK, a critic for kitchen design. An objective of
CRACK is to blend the designer and the computer into a problem sclving team to produce cooperatively
Setter designs than each of them working alone. CRACK is capable of critiquing users, providing sugges-
tions and explanations, and allowing users to change the hehavior of the system. An evaluation of the
current version of CRACK will be given and current limitations and future enhancements discussed.

2. Cooperative Problem Solving Systems

2.1 The Critiquing Approach in Human-Computer Communication

Three major communication paradigms in human-computer systems are: tutoring, consultation, and
critiquing.

Tutoring (e.g., as in the USP-TUTOR [Anderson et al. 84; Anderson, Reiser 85] and in the PROUST system
[Johnson, Soloway 84]) provides an appropriate framework for getting started to learn a new system. In
tutoring systems, one can predesign a sequence of microworlds [Burton, Brown, Fischer 84] and lead a
user through them. However, tutoring offers little help in supporting users in situations where they are
involved in their “own doing”. Tutoring is not task-driven because the total set of tasks cannot be an-
ticipated. Instead, the system centrols the dialogue, and the user has little control over what to do next.

Consuitation is a frequently used interaction model in expert systems [Buchanan, Shortliffe 84]. From a
system designer’s point of view, this model has the advantage of being clear and simple: the program
controls the dialogue (in much the same way as a human consuitant does) by asking for specific items of
data about the problem at hand. The disadvantages are that it prevents a user from volunteering infor-
mation [Fischer, Stevens 87], and it does not support mixed-initiative dialogues.

The critiquing moce! allows users to pursue their own goals, and the program interrupts only if the user’s
behavior is judged to be significantly inferior to what the program wouid have done. It is based on
empirical observations [Carroll, McKendree 87] that users are often unwilling to leam more about a sys-
tem or a tool than is necessary for the immediate solution of their cumrent problem. To be able to
successtully cope with new problems as they arise, a critic is required that generates advice tailored to
the specific needs of the users. The critiquing approach provides information oniy when it becomes



relevant. It eliminates the burden of learning new things in neutral settings when the user does not know
whether the information will ever be used and has difficuity imagining an application.

We have developed programs which instantiate a number of different aspects of the critiquing model.
The active help system ACTIVIST [Fischer, Lemke, Schwab 85] looks a user (working with an editor) “over
the shoulder” and infers from user actions the plan which the user wants to pursue and compares it with
its own plan. Information about the user’s behavior is stored in the model of the user. A separate tutoring
medule (taking the information in the model of the user into account) decides when to offer help and
advice. The LISP-CRITIC [Fischer 87a] enhances incremental learning of USP and supports learning
strategies such as learning on demand (i.e., information is provided when needed). It has knowledge
about how to improve LISP pregrams locally, following a style defined by its rules. The system operates
by using a large set of transformation rules which descrite how to improve Lisp code. The user's code is
matched against the rules’ premises, and the transtormations suggested are given to the user. Additional
tools are avaiiable to expiain and illustrate the advice.

A number of issues have been learned constructing these systems. Criticism and volunteered advice is
most welcome when it is directly relevant to the problem or the task the user is working on. The major
problem in systems of this kind is not to make them speak up but to keep them quiet most of the time. To
achieve this requires elaborate knowiedge structures (e.g., models of the users and tutorial strategies). In
addition, users must be put in control of the communication with the system in order to be able to ignore
irrelevant vclunteered information {they may already know it or they may regard it as not relevant) and ‘o
turn the critic off if they want to be lett alone.

2.2 Human Problem-Domain Communication

Mest cormputer users are not interasted in computers per se, but rather want 1o use the comouter o solve
problems and to accompiish centain tasks. To shape the computer into a truly usable and useful medium,
we have to make it invisible as a tool and let users work directly on their problems and tasks.

Human problem-domain communication [Fischer, Lemke 88] provides a new level of quality in human-
computer communication because the important objects and abstract operations of a given appiication
domain are buiit directly into the computer. This implies that the user can operate with personaily mean-
ingful abstractions. In mast cases it is not desirable to eliminate the semantics of a problem domain by
reducing the information to formuias in first-order logic or to general graphs. Systematic domains
[Winograd, Fiores 86], defining the major abstractions of a problem domain and their imerrelationships,
are needed to support human problem-domain communication.

Construction Kits

Construction kits are system components that represent steps tocwards human problem-domain com-
munication by providing a set of building blocks that modei a problem domain. The building blocks define
a design space (the set of all possibie designs that can be created by combining these blocks) and a
design vocabuiary'. Construction kits can be seen as domain specific programming languages which
help users to formulate solutions to complex problems and to create complex environments without

- "The specific design vocabulary for crack is represented as a set of icons in a palette (see Figure 3-1).



having to master the many details of programming inherent in general programming languages. They
offer the potential advantage of eliminating a number of prerequisite skills, thus ailowing users much more
time to practice and work in their actual area of interest.

The PinBall and Music Construction Kits (two interesting programs for the Macintosh from Electronic Arts

[Fischer, Lemke 88]) provide domain-specific building blocks (bumpers, flippers; staves, piano keyboard,
notes, sharps, etc.) to build artifacts in the two domains of pinball machines and musical composition.
Users can interact with these systems in terms with which they are already familiar, and they need not
leam abstractions peculiar to a particular computer system.

Cur empirical investigations have shown that these systems come ciose (within their scope) to our noticn
of human problem-domain communication. Users familiar with the problem domains but inexperienced
with computers had few problems using these systems, whereas computer experts unfamiliar with the
- problem domains were unable to expioit the power of these systems. Persons using these systems are
designing artifacts, without the need for programming by writing statements in a programming language.
Qur subjects had a sense of accompiishment in using these construction kits because they enabled them
to construct something quickly.

In the context of this paper, individual building blocks will be referred to as design units. Eastman
[Eastman 89] defines a design unit (DU) as a physical element that can be selected and manipuiated
during the design process. DUs can further be organized into hierarchies which arrange them according
to the physical elements of which they are a part.

The Limitations of Construction Kits

Evaluating the Pinball and Music Construction Kits as prototypical examples against our objective of
enfancing human preblem-cemain communicaticn, we have found that their maior shertcoming is tha
they do not assist the user in constructing interesting and useful artifacts in the application domain. The
Pinball Construction Kit allows users to tuild games in which bails get stuck in certain corners and certain
devices can never be reached [Hutchins, Hoilan, Norman 86]. The insufficiency of just providing design
units in CRACK can be characterized by the fact that “kitchen design is more than providing a number of
appliances”. Design environments [Fischer, Lemke 88] are needed that assist users in constructing truly
interesting artifacts. The primitives of a programming language or the elements of a construction kit give
little guidance on how to construct a complex artifact which achieves a certain purpose. Design critics go
beyond construction kits in that they bring to bear general knowiedge about design (e.g., which mean-
ingful artifacts can be constructed, how and which design units can be combined with each other) that is
useful for the designer.

2.3 Cooperative Problem Solving

The intelligent support systems, which we have constructed so far (e.g., [Fischer 87a; Fischer, Lemke,
Schwab 857), are “one-shot” affairs. They may give criticism and advice, but the information provided by
them does not serve as a starting point for a cooperative problem-soiving process. Human advisory
dialogues [Carroll, McKendree 87] are judged successful when they allow a shared control of the
dialogue. We have explored the issues associated with shared control in a system architecture which
allows the volunteering of advice by the user [Fischer, Stevens 87]. When humans (e.g., a novice and an



expert) communicate, much more goes on than just the request for factual information. Novices may not
be able to articulate their questions without the help of the expert. The criticism or advice given by the
expert may not be understood, and/or the advisee may request an explanation of it. Experts sometimes
have difficulties seeing the problem from the novices’ point of view. Each communication partner may
hypothesize that the other partner misunderstood himvher, or they may provide information for which they
were not explicitly asked. The criticism provided in such interactions can serve muttiple purposes: it can
become itseif an object of interrogation, and it can serve as a starting point for a learning process [Fischer
87a].

Cooperative problem-solving processes can be modeled using the basic ‘primitives U, to U, represented
in Figure 2-1. The four primitives can be combined in arbitrary ways. CRACK in its current form supports
Uy. To capture Uy, CRACK has to be extended such that it can solve certain problems by itseif. This can be
done by associating local expert system modules with each design unit.

X X
@ Pesy Pr+1

P;: product versicn i
C;: criticism i

Figure 2-1: Basic Components to Support Cooperative Problem Solving Processes
U, through U, are the four possible units of cooperative problem sciving processes. Either the human or the
computer can criticize a product that was generated Dy sither of them. Cne of them then creates a new preduct

based on the previous version and the criticism.

Actions in cooperative problem-solving systems shouid not cause unrescivable breakdowns of the inter-



action and shouid not be regarded as ermers, but should be an integral part of the process of accomplish-
ing a task. All efforts in a cooperative problem-soiving process should be regarded as iterations towards
a goal. Misunderstandings should lead to a situation which can be described as “Lat's talk about it”
[Lewis, Norman 86]. The goal of a cooperative endeavor is neither to find fault nor to assess blame, but
rather to get the task done.

It is insufficient for intelligent support systems just to scive a problem or to provide information. They need
to do this in a way that the user can understand and question their criticism. It is one of our working
assumptions that leamers and practitioners will not ask a computer program for advice if they have to
treat the program as an unexaminable source of expertise. One has to provide windows into the
knowledge base and into the reasoning processes of thesa systems at a level which is understandable by
the user. The users should be able to query the computer for suggestions and explanations, and they
shouid be able to modify and augment the knowiedge of the critic if they are dissatisfied with the infor-
mation received.

2.4 The Role of Critics in Cooperative Problem Solving Systems

Design can be viewed as problem solving where complex artifacts are constructed from simple building
blocks in order to find a satisficing soiution to a design problem. Simon [Simon 81] defines satisficing as a
means to locok for adequate or satistactorily solutions rather than optimal ones. In the same way as
construction Kits constrain the design space by limiting the number of design units a user can select,
critics constrain the design space by making the user aware of the distinction between satisficing and
non-satisticing arrangements of design units. Critics are needed to guide users in unfamiiiar problem
domains. Critics in CRACK are procedures for detecting non-satisficing partial designs and can be clas-
sified along the following dimensions:

Activation. Critics can be active and activate themseives when they detect a non-satisiicing arrangement
of design units, or they can be passive and the user has to ask for an evaluation. An active critic can be
envisioned as a knowiedgeable human designer watching over a user's shoulder and critiquing each time
an arrangement is detected that violates his or her notion about an appropriate solution. For example in
kitchen design this can be complaints in the form of: "sink not in front of a window” or “refrigerator next to
the range”. This type of criticism will make the users aware of their non-satisticing design at an early
point which makes it easier for them to correct i, but at the same time they mignt find it a nuisance to
have someone continuously critique them and not give them any chance to develop something of their
own for some period of time. A passive critic does not have this problem since the users themselves
request an evaluation wnen they have completed a partial design. Active critics seem to be suited to
guide novice users, and passive, user-initiated critics seem to be more appropriate for intermediate users.

Positiveness. Critics can either be positive (praising superior design) or negative (comptaining about
inferior, non-satisficing design). Real life critics (art critics, movie critics) are both positive and negative.

Granularity. The grain size of critics cetermines whether they are oriented towards local aspects of a
partial design or a giobal perspective of the total design. A sink critic is an example of a local critic since it
is only concemed about the low-level design unit “sink”. A work triangle cnitic is concemed with a larger
portion of the design since it is associated with the work triangle? which is an abstraction of several

2The work tnangle is the center front distance between the three appliances sink, range and refrigerator.



appliances. A kitchen critic which is concerned about the kitchen’s balance and total lock is an example of
a global critic.

3. CRACK: A Critic for Kitchen Design

3.1 The Problem Domain: Kitchen Design

CRACK is a kitchen design critic which aids users in designing a kitchen floor plan layout while sitting in
front of a graphics workstation (see Figure 3-1).

ll-defined problem areas where satisticing rather than optimizing is the goal are well suited for the critiqu-
ing approach. Kitchen design (as an area of architectural design) is still an ill-defined problem despite the
- existence of some well-established design principies. Architectural design is characterized by having no
strong theoretical basis as compared to other design areas such as structural engineering and computer
design, and architects are not trying to find optimal soiutions to design problems but rather tradeoffs
within a solution space bounded by external constraints. CRACK'S critiquing approach to design is directed
towards detecting non-satisficing partial solutions.

3.2 Knowiedge Acquisition

Domain dependent design knowledge represented in CRACK has been acquired from kitchen design
bocks and from professional kitchen designers whose knowledge was captured by means of protocol
analysis and a questionnaire.

Kitchen Design 2coks. Our initial exposure to the standards of American kitchens was irom the saiies
of texts compiled by the Small Homes Councii-Buiiding Research Council at the University of lllinois. The
most useful manual was Kiichen Planning Principles - Equioment - Appliances {Jones, Kappie 84], but
also the kitchen design book [Paradies 73] provided insightful information. Most of the design parameters
used in design units and explanations for critics are taken from these two texts.

Protocel Analysis. Two professional kitchen designers cooperated with us in this research. Protocol
analysis {Ericsson, Simon 84] was used to gather a set of protocols. The two professionais were given
typical scenarios which included a sampie floor pian and a hypothetical client providing needs and
desires. They were asked to plan a kitchen for this ciient in the space provided. In order to capture all the
teps involved, including the ones which designers normally do not communicate, they were asked ‘o
think aloud during the design process. If they still made some “big jumps” in the reasoning process, which
often happened, they were interrupted, and the experimenter asked questions to bridge these inter-
mediate gaps. The sessions were recorded, and four protocols were gathered and analyzed.

The protocol studies revealed dormain related concepts specific to kitchen design. Spatial relationships
such as in front of, next to and near have their own meaning in this domain. /n front of is used to refer to
a relation between an equipment (appliance or cabinet) and a wall fixture (door, window, plumbing}, e.g.,
sink in-front-of window. Next fo refers to two appiiances which are side by side along a wall assembly,
e.g., sink nexr-to dishwasher. Near refers to equipment which is not immediately next to each other, but
still within reach, meaning about 4-8 feet apart, e.g., sink near refrigerator.
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Figure 3-1: Suggestions from the SINK-CRITIC

CRACK's usar interface is based on the world modsi and the metaphor of an “architect's workbench”. Design units are
saiectad from the DU Paietts, and corresponding architectural symbois are moved around in the work area (the
canter window). Cperations cn CUs are initiated by clicking on their instance name in the Design State window.
Suggestions, criticism and operations can be questioned by clicking on the text. Compass, ruler and actual length are
active valuas used .during wail drawing and door/window positioning tc support the user with graphical data. Critiquing
can be turned an and off.

Questionnaire. The protocol studies were useful in understanding the design process, which inciudes in
what order the various design units are applied and how to select their type and properties such as width
and depth. For the computer implementation, more concrete information in the form of specific values for
design parameters was needed. Some of these values were found in the books mentioned above, but
most of them were obtained by asking the designers to fill cut a questionnaire.



3.3 A User Interface Based on the World Model

CRACK's user interface is based on the world model metaphor [Hutchins, Hollan, Norman 86]. Users can
directly manipulate the objects in the world of kitchen design. A direct manipuiation interaction style using
the mouse and context-sensitive menus makes it easy to leam CRACK. The interface tries to model an
“architect's workbench” which is a familiar environment for designers. Architectural tools such as pencil,
paper, ruler and compass are part of the graphics interface. Users can “draw” the walls of the room with
pencil and ruler, and they can salect standard kitchen appliances (sink, range, refrigerator, etc.) from a
design unit palette and move them around with the mouse to desired locations. The user interface of
CRACK allows users to engage themselves directly in their application and it is a step towards human
problem-domain communication as described in section 2.2.

3.4 The Critics

The critics in CRACK are ruies which are activated after sach state change and they send information to
the user when non-satisficing partial solutions are detected. State changes are ail instance creations of
design units and any design unit manipulation (e.g., move, zotate, scale). A non-satisticing solution
is an arrangement of design units which violates cne or more of the reiations between them. These
relations are based on design knowledge acquired by the methods described in section 3.2, but can be
modified by a user (see section 3.6).

The critics in CRACK are negative in the sense that they are only complaining about non-satisficing con-
figurations instead of also praising especially useful or interesting configurations. A typical critic is
SINK-1 not in-front-of a window (See Figure 3-1). This is a complaint about the current screen
state after 3 critical state change caused by SINK-1.

The grain size of critics are determined by the design units (DU). Sach DU has an associated critic. For
example the DU sink has the critic SINR-CRITIC. The DUs have no knowiedge about themselves
except for their screen position and their location in the CU hierarchy (Figure 3-2). The knowiedge about a
DU’s relations with other DUs is represented by its critic. Not alil critics are reiated to low-level DUs like
the sink. The WORK-TRIANGLE-CRITIC tests to see if the center front distance between the appliances
sink, range, and refrigerator is less than 23 feet (see Figure 3-3).

A critic consists of a set of geometrical relations which can either be true or faise. For example in the
SINR-CRITIC some refations in prefix notation are: (mismz sink equipment-area), (IN-FRONT-OF
sink window), (NExT-TO0 sink dishwasher), (L2ss-TEAN siak plumbing 24) and (¥Ear
sink refrigerator). These are some of the relations checked each time the SINKR-CRITC is trig-
gered, and complaints in the form of: SINR-1 not in~fzont-of window, SINK-1 not less-
than 24 inches from plumbing, etc., are printed out to a critic-window on the screen in cases
where these relations are violated (see Figure 3-1).

The actual geometrical comparisons are performed by actions® defined on a pair of design units. For

\

crack is implemented using ART, a knowledge-based development environment from Inference Corporation that runs on a
symaoLics Lisp machine. “Acton” is the ART terminaiogy for a methed defined on objects or slots in an object-criented programming
language.
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example (defaction in-fzont-of equipment wall-fixture () ...) defines an action on

N0 generic design units equipmant and wall-fixturxe (see Figure 3-2). All pairs of DUs which inherit
from these wiil also have the method mi-rronr-or defined. For example (my-rroNT-oF sink window),
(IN-FRONT-OF range door), (IN-FRONT-OF cabinet plumbing), (IN-FRONT-OF appliance
doox) are all legal ways to invoke (send a message to) the m-rmonT-or method. This way of inter-
changing DUs in reiations will be used to facilitate critic modifications.

3.5 Expianations

A user can ask for an expianation of each relation belonging to a critic (see Figure 3-4). For exampie a
user can ask why a range should be awar-zrom @ window, and an appropriate answer will be given: You
put yeurself in danger if trying to open the window while the range is on, and there is a substantial fire
hazard if flammable curtains are installed. These explanations are “hard-wired” into the system in order to
explain the design knowiedge in kitchen design and cannot be modified by a user in the current im-
plementation of CRACK.

3.6 Mcdification of the Design Knowiedge

CRACK allows the user to control the firing of critics at three levels: all critiquing can be turned on or off,
individual critics can be enabled or disabled, and specific reiations in a critic can be modified. When
critiquing is turmed off (which it is by defauit), cRACK acts like a construction kit without any design
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Figure 3-3: The Work-Triangle Critic -- A Critic for a Higher Level Concept

knowledge to guide users, just like the Pinball Construction Kit. When critiquing is enabled, all critics are
active. An individual critic can be disabled if a user does not like its criticism, or if its knowiedge has been
acquired by a user and is not needed any more. By deiauit, all critics are enabled.

CRACK allows users to modify critics -- an important requirement for cooperative problem solving systems.
This medification can either take the form of a replacement or a removal of cne of the relations. The
refation m-rronT-oF can be replaced by either: Nor-m-FRONT-OF, CLOSE-TO, NOT-CLOSE-10, or
NO-RELATICN. NO-RELATION Means no relationship between these two DUs. When a critic is modifiec,
CRACK's suggestions for this DU are updated to reflect the new understanding of the problem. In this way
a user who does not want to have SINK-1 in-front of a window can replace this relation with
SINK-1 close-to window Or no relation at all between SINK-1 and window. Modified in this way,
CRACK will not critique the user any more for not putting SINKR-1 in front of the window. The actual
modification is done by having rules that modify and recompile other rules during run-time, as seen in the
command window in Figure 3-5.
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Figure 3-4: Explanation for awax-rrom Relation in RANGE-CRITIC

This feature allows CRACK to /earn to see the problem from a new perspective in order to better guide
users towards their goal. For example, the “metarule” MODIFY-SINR-CRITIC redefines the rule
SINR-CRITIC with the new relation a user has selected for substitution. Next time SINK-CRITIC is
triggered or a suggestion from SINK-SUGGEZSTER IS requested, this correction wiill be in effect. This
modification will be permanent until another user modifies the same relation again, and it supports
cooperative problem solving since both user and computer are critiquing and correcting each other in
order to achieve a common goal. A DOMAIN-CRITIC is fired each time before a critic is redefined to
warn users about the fact that they are modifying permanently stored domain knowledge. An UNDO is
available if the medification needs to be revoked.
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Figure 3-5: Medifying Design Knowledge

4, Evaluation

CRACK has been an operational system for several months and we have accumulated some feedback
about its strength and shortcomings. One of our colleagues who (as a non-professionai kitchen designer)
had just remodeled his kitchen considered the use of CRACK an important experience. The criticism that
the system generated during his design process illustrated several design concepts which he was not
aware of at the time of the remodeiing. In addition to being able to to generate a specific design for a
kitchen, our colleague increased his general knowiedge about kitchen design.

The system was also used by a design methodologist who considered the cooperative, user-dominated
approach of CRACK its most important feature. He felt it was this feature which sets CRACK truly apart from
expert system oriented design tools where users have little control and are often reduced to spectators of
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the system's operations. In the current version of CRACK, we have deliberately not concentrated our
efforts on equipping the system with its own design capabilities. One may also ask why critics, if they are
in principle able to solve a problem, do not just do it themselves. The rationale is that users increase their
knowledge and their independence by working with systems that do not do the work for them, but make
the arrangements necessary for them to do it themselves. Too much assistance and too many automatic
procedures can reduce the users’ motivation due to lack of challenge.

In comparison to most current CAD systems which are merely drafting tools rather than design tools,
CRACK has some “understanding” of the design space. This knowledge ailows the system to critique a
design during the design process - a capability absent in CAD systems.

We have developed critic systems in a number of areas (e.g., the LISP-CRITIC and CRACK), emphnasizing
different issues (e.g. level of analysis, narrowly bounded problem domain versus open problem domain,

-+ active versus passive, etc). We expect that by a careful analysis and detailed comparison of these system

building efforts, we wiil be able to develop general design principles which will support the design of critics
and intelligent support system in other domains.

5. Extensions

As the brief discussion in the last section indicated, CRACK in its current form is a useful and usable
system. But the general framework (i.e., human problem-domain communication and cooperative problem
solving) on which CRACK is based and our previous research suggest a number of future enhancements.

Design by Redesign. Instead of starting design with basic building blocks, prototypical soiutions that can
be maniouiated and refined through redesign [Fischer 87b] are imporntant enrichments for designers and -
enlarge their design possibilities. Mode/ xitchens couid be stored within CRACK and adequate support
tools to find, inspect, and modify these prototypical solutions could be provided.

Higher-level Concepts. Currently, all critics in CRACK (except the WORK-TRIANGLE-CRITIC) are as-
sociated with low-level equioment DUs (sink, range, refrigerator, etc.). Qur protocol studies (see section
3.2) clearly indicated that kitchen designers use higher level concepts. These higher level concepts also
require critics, e.g., a XITCAEN-CRITIC that tests for giobal concepts such as: at least 72 inches of
counter space, maximize cabinet storage, minimize cost, and the total look of the kitchen.

Support for the Praferencas of Individual Users. For users with speciai demands and desires, context-
sensitive critics are needed which are tailored to individual preferences. The current approach in CRACK is
limited to cntiquing the ideai user designing a standard kitchen. Explicit user models need to be incor-
porated into critics to serve individual users better.

More Guidance with Graphical Support. Users of CRACK could be adviced where (according to the
system's understancing) a design unit selected from the palette could be placed. The system couid high-
lignt these areas. The integration of this feature into the system would have to be carefully evaluated,
because it would provide substantially more guidance, thereby reducing the opportunities for the users to
explore designs by themseives. ‘

Deiiberation. Users can modify design knowledge in CRACK, changing the behavior of the system per-
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manently (see section 3.6). But this operation deletes the previously stored knowledge. In future versions
of CRACK, we will support the concept of deliberation by which an arbitrary number of arguments (support,
refutation, including associated explanations) can be stored in the system’s knowledge base, representing
‘the views of different designers. With this capability, the different styles and strategies of a number of
designers can be represented, inspected and selected as the basis for critiquing. The knowledge base of
CRACK could evolve by having designers use the system to integrate their expertise by adding new rules
to the system. This feature would acknowledge that expertise in design is never complete and highly
controversial and would allow leamers to acquaint themselves with different design philosophies.
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1. Statement of the Problem

The basic goal of this work has been to construct an improved version of the Frame-Up tool that is
available on the Symbolics. That toof permits users to design their own user interfaces by establishing
various panes within a frame, where panes can have ditfering characteristics according to their intended
uses.

By “improved” we mean that we want to create a tool that will be more readily usable than Frame-Up by

- inexperienced users. In order to improve the tool in this sense, we have used direct manipuiation, ex-
amples, and a critic. An important aspect of this work has invoived deciding how to represent design
knowiedge for inexperienced users.

By trying our implementation ideas out both on ourselives and on other subjects we have refined our ideas
about how to more effectively bridge the gap between the user's model and the actual system. To some
extent we have also clarified our thinking about the general problem we are trying to solve by identifying
three aspects of it. There is first a syntactic understanding problem involved with users’ understanding of
how things must be done. Then there is a semantic understanding problem which involves users’ under-
standing of wihy they might want to do various things. Finally, there is the pragmatic problem level in
which the user really only wants to know enough syntax and semantics to accomplish a given goal.

In our view, all three of these problem areas need to be addressed in order to have a system that can be
used to good effect by new users. Thus, even when 3 user really only wants to know as fittle as possible
in order to achieve a specific goal, the user will need to know at least some of the syntax and semantics
of the system.

2. Study of Frame-Up

In addition to noting our personal criticisms, we circulated a questionnaire among the members of the
class to try to learn what other people have thought about using Frame-Up.

All subjects acknowledge that Frame-Up is a step forward from using the dw:define-program-framework



macro directly. It is faster and requires less syntactic knowledge. Frame-Up however does not reduce
the required semantic knowledge. It also does not support a learning process to acquire this knowledge.
Hence, subjects complained that they did not understand some of the terminology and the purpose of the
different pane types. Some of the commands that are available in Frame-Up are not readily understood.
For instance, we only found out a week ago that one of the commands actually makes a couple of
example frames available to the user.

Another complaint was that the “Spiit Panes” command is awkward to use, does not give users the fine
control they desired, and makes certain rearrangements impossible without having to start the design
from scratch. Panes cannot be directly moved, shaped, or deleted. Frame-Up also does not cover the
whole functionality of the macro. It was observed that to do really unique designs one had to directly
modify the code invoived. Therefore, it is still necessary to understand the macro, which was hard for the
subjects.

Another factor that limits the usability of Frame-Up is the fact that once an initial design effort has been
saved from Frame-Up, it is not possible to go back to Frame-Up to modify that design. (A copy of the
questionnaire is in Appendix A. The results are summarized in Appendix B).

3. Rationale

Miller (1878) has studied a similar problem. His goal was to design a “structured planning and debugging
envircnment for elementary programming.” He wanted to build a system to facilitate the acquisition of
programming skills. Although our goal was explicitly to enable the user to get away with as little learning
as possible, there are many common issues. His system (called Spade-0) was designed as a “diligent
clerk” and not yet as a tutor. It interacts with the user using a vocabulary of planning and debugging.
Although it does not have any apriori specification of the programming task, it builds up a plan represen-
tation as instructed by the user. The author notices that the lack of knowledge about the problem
severely restricts the support that the system can give.

The Pride system described by Mittal and Araya (1986) attacks the problem of supporting design in
well-defined solution spaces. Here, the user gives a partial formal specification of the problem, and the
system assists in exploring the large and complex design space. The system has knowiedge about
constraints that exist in this solution space. Similar to the window frame design problem, Pride supports
the exploration of a design space where formal specifications are unavailable. Pride exemplifies how
design knowiedge can be represented as constraints and heuristics. Pride’s constraints are similar to
FRAMER's rules.

In order to accomplish our goals, we have tried out a few specific ideas. First, since this problem domain
involves building a tool for designing visual objects from visual parts, it appeared to be a natural to use
direct manipulation in much the same way as the Pinball Construction Kit. Second, we feit this area was
an appropriate one in which to explore the critic paradigm. Third, this area is one in which we believe that
it is quite useful to offer users full blown design examples as an aid to their design efforts.

By actually trying our ideas on test subjects we have gained some insight into the kinds of things that
really work. Actual observations have led us to see that some things were not as clear as we initially
thought they would be to users. These observations have aiso suggested that examples and critic type
capabilities are particularly desirable for novice users.



To summarize, we have learned more about how to better support inexperienced users in their own
design activities. We have tried to find techniques to allow nonexperts to make use of the rich set of
abstractions offered by the Symboiics lisp machine, as a high-functionality computer system. The system
is also usable by experts for less involved tasks. Part of this effort has involved trying to create a tool that
is easy to use, and part has invoived trying to make the tool inteiligent.

4. Technical Approach

This system has been implemented on a Symbolics computer. As part of the implementation we have
made use of Frame-Up, flavors, presentation types, and a variety of window panes. These Symbolics
tools have had varying impacts on the development of the project.

To a large extent, the Symbolics tools made the project much easier than would be the case in other
- systems. The existence of presentation types is extremely useful in implementing the direct manipulation
aspects of the project. It has also been useful to have different kinds of panes and particutarly to have
command menus and the mouse documentation line. Frame-Up itself was usefui at the beginning of the
project when we made our first effort at designing the FRAMER interface.

The direct manipulation aspect is implemented by making a palette of icons available to the user that can
be made use of in a separate work area. This approach is similar to that of the Pinball Construction Kit
and of CRACK. We have aiso introduced the use of examples of properly designed frames such that one
such example is always shown in a separate pane. These examples can be used directly by the user as
a starting point for their own designs, and users are allowed to create and store their own examples. The
use of examples is also present in other systems like the Pinball system, and Frame-Up itself, but we
‘have tried to make our examples a more obvious and central part of our system.

FRAMER represents design knowledge in form of rules that the user can invoke. Unlike the approach in
the kitchen design project, we have implemented our critic as a completely passive one. Our experience
with subjects so far suggests that at least in this kind of context, novice users are fairly willing to use the
critic as an aid in finding cut what they should do.

5. Description of the Program

- The program works by presenting the user with five window panes. One pane consists of the actual work
area in which the user constructs an interface. A second pane holds icons, which the user can make use
of in building the interface, much like in the Pinball Construction Kit. A third pane permits the user to type
in keyboard commands to FRAMER. The fourth basic pane lists the FRAMER commands, allowing those
commands to be selected with the mouse. In a fifth pane the user is allowed to access the examples of
predesigned frames.

Qur overall approach is intended to reduce the amcunt of knowledge a user must have about either the
Symbolics system in general or the domain of designing frames in particufar. Thus, through the use of
the critic and the examples a user should be able to easily build a professional quality interface without
necessarily understanding all of the design decisions made. At the same time, our approach could lend
itself to explaining to users why the system is designed as it is, if the users wish to find out.



In using the system, the user can begin either by copying an example into the work area, or the user can
build up a frame starting from scratch. Icons can be manipuiated with the mouse or through typed
commands. The basic manipulations allowed are to move and shape icons within the work area, to copy
icons (including whole frames and examples) into the work area, to change an icon label, and to delete an
icon from the work area. There are also commands permitting the work area to be cleared and for user
created frames to be saved as examples in the catalog. The examples in the catalog pane can be viewed
by use of the scroll bar in that pane. Newly stored examples are automatically displayed in the catalog.

The arrangement of panes is supported by the expand-panes-in-frame command and by a snapping
facility. The expand command enlarges all panes in a frame so that they occupy all of the frame space.
In addition, a mouse-tracking capability causes icons to be automatically snapped together when they are
moved close together.

All of the operations on icons can be accomplished with mouse clicks. In addition, all of the operations
can at least be initiated with typed commands. In moving and shaping operations the mouse must be
used in order to indicate where to move icons and how to shape them.

Qur critic operates through the use of a rule base that has rules relating to the correct way of designing a
frame. The critic is invoked by using the suggest-improvements command and then indicating which
frame advice is being requested for. The generated advice is given in FRAMER's listener pane. When a
rule is fired some canned advice is presented to the user about an indicated frame. The advice is
presented as a mouse-sensitive advice object. Hence, it is available for further operations. Each rule
contains a text describing the rational for the suggestion. This text can be displayed. A second operation
is available on some rules. It allows the user to have the system modify the design according to the
suggestion.

The critic has limited design knowledge about title panes, listener panes, and command menus. For title
Panes, for example, it knows that frames usually have title panes, that they should be at the top of the
frame, and that there should be no more than one of them. Upon request, the system knows how to add
a title pane if there is none, and how to move it to the top, if it is somewhere eise. This knowiedge is
useful to remind the user of simple rules about frame design that might not be known or forgotten by the
user.

6. Program Behavior

The program begins by presenting the palette of icons and by showing one of the exampies. The screen
images in Appendix C illustrate how some of the operations work.

The first image shows the initial configuration. The second image then shows what has happened after
the user has placed some icons in the work area. As illustrated, the user is free to place any icon
anywhere in the work area, and can obtain multiple instances of the icons. The third image was obtained
after the user had deleted the listener icon and had used the command to expand the icons in the frame.
The final image illustrates the use of the critic (the advice appears in the listener pane at the lower right),
and that the user has copied an example into the work area and modified that frame. In these images the
commands that have been executed can be read in the listener pane.



7. Evaluation of the Program

It has been enlightening to actually try the system out on other people to see where things are possibly
not as good as we thought. These informal experiments gave us direct feedback on how successful our
efforts were. In having people try our system we have asked them to do a fairly simple task. We have
asked them to set up the interface for an electronic news system in which they would need two panes:
one for showing actual messages and one for showing what the possible message categories are. Part
of what we were interested in observing was whether subjects would put in a title pane in addition to the
two panes directly specified.

One problem that our subjects had was understanding that they had to get a frame into the work area and
put icons representing various types of panes into the frame. In a first version of FRAMER, a frame was
initially in the work are, but the subject could not recognize the large rectangle with the thick border as a
frame. The subject did not know how to proceed and executed the “suggest improvements” command.
The displayed suggestion enabied this understanding process and the subject proceeded with few further
problems. This observation suggests that users are willing to read instruction when they hit an impasse.
For the next version, we added the label “Frame” to the frame icon but presented an empty work area
because subjects can get a frame either from the palette or the catalog. This modification notwithstand-
ing, the next subject thought that the working area as a whole was the frame {certainly a reasonabie
assumption). The visual appearance of our system is probably too poor to project the right system image.
Also, it is not clear whether our notion of having frames as objects within the work area is the best
approach. Subjects seem to be at least initially somewhat confused about what the frame icons are for.

As could have been expected, subjects with little Symbolics familiarity need to be prompted about things
 like looking at the mouse documentation line or about how to really manipulate the mouse. We observed
interference with differently working mice. One person who was evidently familiar with the Macintosh kept
trying to position icons with the Macintosh dragging technique. The siowness of the mouse feedback
caused some users to assume that their actions did not have any effect.

Apart from the failure to recognize the frame icon, it is apparent that our iconic representation at least
conveys more information than using the Frame-Up method of simply listing the names of the kinds of
panes. All of the subjects used a title pane, and all of them succeeded in building the basic frame we
asked for.

- The experiments have shown that FRAMER goes a long way toward eliminating a lot of the syntactic and
semantic problems. We think that it has demonstrated the value of using direct manipulation techniques
in appropriate circumstances. There has also been something of a demonstration that direct manipulation
can be used to effectively introduce greater functionality in a system while simplifying the means of
achieving that functionality.

8. Potential Further Developments

One possible further develoment wouid be to set up the critic with a graphical capability. Instead of
describing the problems of a design verbally, a constructive critic could show improved versions graphi-
cally, possibly with an explanation of why the proposed design is to be preferred. '

It has been suggested that there shouid be a facility allowing users to abstractly describe requirements for



the pane design, e.g., by indicating how many panes of which type are required. Also, with this descrip-
tion the catalog of examples could be filtered to show only a reduced number of items. We believe,
however, that generating an abstract requirements specification will be at least as difficult as directly
constructing a draft version by direct manipulation. Experience has shown that users do not know the
requirements in advance, and requirements contain specification errors. The catalog will not contain
more than about a dozen predesigned examples. It will, therefore, not be time consuming to peruse the
catalog.

We would also like to ultimately go back to our original idea of representing icons at the level of com-
ponents of panes such as scroll bars and borders, instead of just complete panes. The greater level of
detailed design these icons would allow would further reduce any need the user might otherwise feel to
go to the code itseif to achieve certain goals. Of course, our critic would then need to be updated so that
it would have knowledge about how to use such items.

The rule base of the critic component is currently very small and covers only a small fraction of the design
knowledge of an expert designer. The passive critic mode worked well in some of our experiments. it
needs to be more thoroughly evaluated, however.

Additional further areas of knowledge could inciude knowledge about frame paradigms other than that of
the Symbolics. Examples wouid be the methods used by Mac!ntosh and Sun.

FRAMER currently does not actually create or read code. We believe that it would be straightforward to
add this functionality, as has been demonstrated in other systems.

We wouid also want to make a variety of kinds of improved help available. It should be possible to obtain
information about the uses of an icon by clicking on the icon and information about a command by clicking
on the command. Another desirable feature would be the impiementation of a hypertext kind of ability.in
the critic to allow the user to obtain detailed explanations. There should also be some expianations
available about the design features of the examples.

Finally, we have really only touched the surface when it comes to trying our system out on subjects. Not
only would it be desirable to have people continually trying out the system for short tasks as further
refinements were made, but it would aiso be a gocd idea to try to have users try the system out for real
life tasks once the system was deveioped that far.

Acknowiedgements: We thank Bernie Bernstein, Curt Stevens, Patrick Lynn, Bill Turnbull, Rich Fozzard,
and Victor Schoenberg for their valuable comments and for serving as test subjects in our system evalua-
tion study.
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Appendix I. Questionnaire

Questionnaire on Frame-up

(Please return to Andreas or Charles)

1. Estimate how many times you have used frame-up:

2. Estimate how many hours you have spent directly using frame-up:

3. Estimate how many hours you have spent modifying the code produced
by frame-up:

4. Describe any initial problems you had in using frame-up.

5. Describe anything you still have problems with in frame-up.
6. Describe what you like about frame-up.

7. Desczibe what you do not like about frame-up.

8. What specific features would you like to see in frame-up?

Appendix ll. Summary of Responses
Advantages of Frame-Up to the code level:
Less syntactic knowledge required.
Arranging the panes (within what is possible with FRAME-UP) is easier.
Good for rapid prototyping of secondary or new configurations.
Would take much more time to write that code by hand.
Visually oriented.
Current definition can easily be tested to see what it looks like.

Its functionality is apparent and does not require "learning” how to
use it.

Problems:
How to transfer the definition into an editor buffer.

I did not notice that there is a facility to set global framework
parameters.

I did not understand some of the terminology.
Did not understand "initial configurations"

Did not understand what the different kinds of panes were
(esp. interactor vs. listener).



Did not understand the options: e.g., what does "read
single-character command accelerators” mean?

Panes cannot be rearranged.

Margin components cannot be selected.

Existing framework Aefinitions cannot be edited with the tool.
I hate the way "split panes" works. Equal size splits.

Code produced hard to read.



Appendix [ll. Screen Images
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NewScope:
Towards a User Modeled Personal Information Retrieval System

Project Report

Curt Stevens
Bernie Bernstein

University of Colorado at Bouider

1 Statement of Problem to be Attacked

The problem of Personal Information Retrievai is as complex as it is unweilding. The questions of how
one can best organize and access personal information databases is complicated by the simple fact that
each human is very different. Systems designed to help users organize their information must therefore
be tremendously flexible in that each user should be able to access information in whatever manner suits
him/her best. Moreover, these systems should be able to offer users assistance in finding new information
that would be of plausible interest to them. Towards this end we are looking at the problem of user
modeled information retrieval.

In order to keep the problem more manageable we have designed and implemented a prototype network
news reader. This domain is large enough that we encountered many of the problems associated with
very large information bases (eg. finding the interesting information: organizing the interesting
information) while still allowing us to deal with a single information base to simplify the process of rapid

prototyping.

Qur understanding of the problem has changed somewhat from the beginning of the project to now.
Ouring the coding effort it has become clear that there is a limited amount of help we can give to users
without some sort of sophisticated user modeling capability. This would have the ability to recognize



users’ level of expertise, suggest newsgroups that are within the scope of users’ interests, as well as
doing many of the currently manual chores (eg. defining message fitters) automatically. While NewScope
does have a primitive user model, in the form of user personalized filters, we are a long ways away from
truly intelligent information retrieval. In addition, the questionnaires we handed out have given us much
more insight to how and why people read the news database.

In general, the main problem we have addressed is the necessity for wide flexibility in information retrieval
systems. We break this flexibility into two distinct categories. The first of these is display flexibility which is
concerned with the users’ ability to quickly and easily reorganize the display of newsgroups into displays
which hold only the information which is desired. The second of these categories is organizationai
flexibility which is concerned with the users’ ability to easily organize and filter the information deemed
interesting. The issue of organizational flexibility is addressed by the virtua/ newsgroups component of
NewScope. The personalized filters we mentioned above, which create these virtual newsgroups, serve
as a much more flexible means of determining what are the interesting pieces of information, than is
currently available in the UNIX news reading programs (rn, vn, readnews etc.). At the same time, the
issue of display flexibility is addressed by the graphical browsing capabilities (ref. Tristan) which display
only the portions of the news hierarchy which the user asks for.

2 Project Rationale

The reasons that this project is important would be obvious to anyone who is a frequent user of the news

- system. One of the most influential arguments against making use of the news information base is that it’
is just too large for anyone to be able to utilize. This was by far the top reason given on our
questionnaires for why people don't read lots of newsgroups. This project is looking at how to lessen the
impact of the sheer sizes invoived. The filtering out of uninteresting news groups and messages should
be an automatic operation. With the advent of a user modeled filtering system, NewScope could greatly
reduce the perceived size of the news system. This is accomplished by only showing users what they are
interested in reading.

In addition to the sheer size issues, another complaint about the news system is that it is very difficuit to
know what news groups are about, and therefore difficult to choose which groups to read. The problem is
not that this information doesn't exist, it does, but that people don't know where to find it. A user modal
can help here by suggesting new groups, or groups which the user has passed up, based on the content
of the groups currently being read. It is in these areas that we expect our analysis of the news
questionnaire to pay off in the long run by supplying us with insight into the heuristics which users utilize
to choose which groups to subscribe.

These are all perfectly valid reasons for exploring this domain, but these functions were really beyond
what we have been able to accomplicsh up until now. However, the parts of the problem which have been
attacked so far also constitute an interesting exploration. On the interface side, we have solidified what
we feel is a good paradigm for organizing personal information bases like news (eg. large, dynamicaily



changing information stores). We have combined the browsing mechanisms of systems like Tristan, with
a Rabbit like mechanism for retrieval by reformulation (although ours is significantly less sophisticated).
These are embodied in the user interface and filtering mechanisms respectively.

On the questionnaire side, we have layed the groundwork for a much more useful user model. One of the
biggest problems we have found in formulating a user model is deciding which aspects of user behavior
to model. The answers to our questionnaire have gone a long ways towards clarifying this issue by
showing us what the actual users of the news system think is important to them. In addition, the
questionnaires have given us valuable clues on how we might actually model the aspects of user
behavior which we deem important or interesting. (see section 7 for observations from the questionnaire
and data gathering efforts)

3 Technical Approach

NewScope has been written on the Symbolics machine. It fully utilizes the presentation system and
Tristan (a graphical browsing system). The advantages of doing this were numerous. The greatest
advantage of using the presentation system was its ability to do interreferential I/O. This is implemented
such that the user can easily reference any information displayed by either the computer or the user. All
graphical output to the screen can in turn be used, through the mouse, as input to NewScope commands.
In addition, the presentation system provides us with a higher level interface to mouse handling routines
so that the programming effort was greatly reduced. Finaily, the presentation system provides us with the
mouse documentation line, which in turn is used as a powerful mechanism to impart information to the
user in an asynchronous manner.

There were also advantages to the reuse of Tristan as applied in the NewScope environment. The
functionality of Tristan is well suited for the display of hierarchical structures. Clearly the current news
system fits perfectly into this paradigm. Again, the existence of Tristan has significantly reduced the
programming effort involved in implementing NewScope.

The provision of a naturally occurring hierarchy in the news system was our basis for displaying the
information in NewScope as a graghical hierarchy. This does not necessarily mean that a hierarchical
decomposition of news is the most natural organizational paradigm. With the addition of more
complicated functionality (see section 8) we may find that additional organizational structures are
necessary.

Given that we haven't implemented this added functionality, we have fully utilized the hierarchical
structure of the current news database. This includes an extension of this structure into the article
browser of NewScope. Traditionally, messages are ordered chronoiogically and successive messages
may or may not address related topics. In NewScope, however, a hierarchy of messages is created and
responses to previously posted messages are displayed as children of the original posting. Part of our
interest in NewScope is based on the ability to sift out only the interesting informaticn. Since this implies
that there will be many related messages, this hierarchical organization of messages helps the user to
visually understand these relations and quickly access them.



There are other systems which have attempted to solve similar issues to those which we are exploring
‘here. One of these systems which seems to hold much promise is the The Information Lens, written by
Thomas Malone and his research group at MIT. There are two major differences, however, between what
we are doing and what they were doing in that system. First, the database they were working with was
personal mail systems. While many of the characteristics of mail are aiso present in the news system, it is
the personal nature of mail which sets our study apart from theirs. Except for the LENS mail alias
(discussed below), Malone’s system deals with sifting through information which is known to be meant for
the person reading it. This is exactly the opposite situation than we have in news, where aimost no
messages are directed to a particular person.

The second major difference between these systems involves the community database (somewhat
resembling local newsgroups) which is posted to by including the alias LENS on the distribution list of a
message when sent. In the news system there is a predetermined hierarchy defined into which users
must categorize their postings. In the LENS system, even after users go through the process of
categorizing their message in order to get a template, all public messages are sent to a single mailbox
and string searching techniques are used to filter the information to users who have requested it with user
defined rule sets.

4 Let’s See it in Action: Scenario

We will assume for the purpose of this section that the user is interested in reading news about the
Macintosh II, especially news about using color graphics on this machine. In addition, for the sake of
simplicity, we will assume that the user has already created a virtual newsgroup (comp.sys.mac.mac2) to
sift out this information from the comp.sys.mac newsgroup (the virtual newsgroup consists of messages
contained in a parent newsgroup whcih have passed through a user defined filter in order to create a new
newsgroup which really doesn’t exist in the news heirarchy, but which contains user specified types of
messages).

The user begins the session by selecting the Display Newsgroup command from the main menu and
entering comp.sys.mac as the desired newsgroup. He may have done this to be sure not to miss
interesting information which is generally about the Macintosh. Once this newsgroup has been displayed
in the browser, he chooses to expand its subgroups (see screen dumps). Being especially interested in
color graphics, he immediately moves down the hierarchy to the comp.sys.mac.mac2 newsgroup. At this
point the user enters the article browser by requesting to see the messages within this virtual newsgroup.
This is all done with two or three clicks of the mouse.

COnce in the article browser, the user sees a hierarchical organization of related message topics.
Fortunately, it seems that there is information about color on the Macintosh Il and he chooses to display
the articles related to the topic Mac /I color icons. Responses to the criginal posting of this message are
conveniently attached to it by means of the graphical display. An arrow links the original message with its
responses. This is how the hierarchical organization of the news database in graphical format helps the



user to more quickly and efficiently access related information. In traditional news systems (m...) the user
would have to browse over numerous unrelated messages, or utilize a cryptic keystroke command, in’
order to read only the desired messages.

In addition to being able to quickly traverse the hierarchy, the graphical display of the subtopics of
comp.sys.mac.mac2 on a single screen ailows the user to quickly find subjects which are uninteresting
and therefore constitute good candidates for the filtering mechanism. For example, this user no longer
wishes to read articles about buying a Macintosh Il. He therefore invokes the filter mechanism to prevent
the future display of any messages relating to this topic (this is essentially removing topics from this virtual
newsgroup and returning them to the parent newsgroup). Now the user looks at his watch and realizes it
is time for class and exits NewScope.

5 Evaluation of program

The NewScope system in its current incarnation executes all of its functionality quite well. Users can
freely browse newsgroups, browse articles, and create virtual newsgroups (which functions to both
include interesting information and exclude uninteresting information). The major drawbacks of the
NewScope system mainly relate to the functionality which is clearly needed but not yet implemented.
This inciudes virtual newsgroups which inherit from different branches of the newsgroup hierarchy as well
as the more sophisticated user modeling capabilities we mentioned earlier. Also, like all research efforts
on Symbolics machines, the NewScope system would benefit greatly from improved system performanca.
Waiting 15 seconds for a menu is totally unacceptable in a real world application.

While NewScope does exhibit these shortcomings, it still serves to help clarify some important theoretical
issues. As we mentioned in section 1, one of the overriding concerns with the development of large
dynamic databases like news is the problem of organizing vast amounts of information. NewScope, with
its filtering mechanism, can greatly reduce the perceived size of the information space. In addition, the
higher level of organizational stability created by graphicaily representing the newsgroup hierarchy serves
to make browsing this information a much more efficient and enjoyable process. This is clearly important
in a system like news where much of the activity is meant to be enjoyed as a break from normal work.
The UCSD book (User Centered System Design) has stated that these types of systems will usually fail if
they are not truly easy and enjoyable to use. Any efforts we as system designers can make to reduce the
cognitive load on users of these systems will benefit both user and designer in the long-run.

6 Future Shock

There are numerous enhancements we would make to NewScope if we had more time to work on it.
Some of these have already been mentioned throughout this report. Perhaps the most interesting of
these would be the addition of a hypertext component to the news system. While this would undoubtedly
necessitate additional data-structures, it would also, most probably, necessitate the addition of some sort
of ruie-base to the system as well. Since the senders of a message have no idea what other messages



will be in the database when their message is posted, they cannct set up links to related items. Therefore,
there will have to be a component of NewScope which can effectively make these hypertext links in a
dynamic fashion as new news arrives. In addition, this component will have to interface with the filtering
mechanism in order to remove links to uninteresting information.

Hypertext, however, is not the only potential enhancement which might require a knowledge-base to
implement. We would also like to see the addition of an intelligent filtering mechanism capable of both
creating virtual newsgroups based on a user model (currently a manual process performed by the user),
and also determining the appropriate place for messages to be placed when the user wants to save them.
These components, of course, raise many new issues which will make for interesting investigations.

There are also less elaborate mechanisms or features which we wouid like to implement in NewScope
which would not require a knowledge-base to be effective. For one thing, the filtering mechanism should
be able to create virtual newsgroups which inherit their messages from more than one parent newsgroup.
Since the news hierarchy is littered with related newsgroups that are located in totally different parts of the
hierarchy (this is evidenced by the necessity for a cross-posting component in the current news system),
users should be able to flexibly organize this related information into single virtual newsgroups.

These less elaborate features aiso include a DYK-iike mechanism for dynamically presenting interesting
messages 10 users as a break from reading the normaily subscribed to newsgroups. This might be a very
effective way to get users familiar with newsgroups which are not currently subscribed to.

7 Appendix A: News Analysis Details

This section will present some of the information we have gathered about the news system during our
efforts so far. Unfortunately, since it takes time to gather enough statistics to recognize trends, we have
not had the opportunity to analyze as much of the raw data as we would liked to have analyzed. The
results of this problem might tend to make this section of the report seem haphazard and ill-conceived,
but this is really not the case at all.

7.1 Some Numbers: A Quantitative Analysis

The numeric data we have gathered this semester come from four sources. The first of these was the
questionnaire which has already been mentioned. While most of the data garnered from these questions
was qualitative, not quantitative, there were a couple of questions which looked for numeric responses.
The second and third sources were both analyses which are posted pericdically to the very network which
we are currently studying. Both of these studies post their resuits to the newsgroup news.lists, and have
done so for some time (note: past data was not archived so was unavailable to us here at CU). The final
source of our data was produced by a program running here (on boulder.colorado.edu) and indicates
local news reading trends which were verified by the questionnaire.

Much of the numerical data which we have gathered follows starting on the next page:



Over a two week period...

19948 articles, totalling

33.786759 Mbytes, were submitted from
2291 different Usenet sites, by

6369 different users, to

376 different newsgroups.

296 articles, totalling
0.376505 Mbytes, were submitted from other sites (e.g. the ARPANET).

Category Count Mbytes Percent
comp 6991 14.319736 42%
rec 7583 9.477052 28%
soc 2904 5.306719 15%
talk 2148 3.393961 10%
misc 2004 2.871488 8%
sci 722 1.114028 3%
alt 545 0.830872 2%
news 337 0.740079 2%
unix-pc 48 0.159824 0%
bionet 19 0.052519 0%

And over a one month period including the same two weeks as above. ..

This Estimated

Sample for entire net
Sites: 646 8400
Fraction reporting: 7.69% 100%
Users with accounts: 82556 1073000
Netreaders: 18796 244000
Average readers per site: 29
Percent of users who are netreaders: 22.77%
Average traffic per day (megabytes): 2.660
Average traffic per day (messages): 1317
Traffic measurement interval: last 21 days
Readership measurement interwval: last 75 days

Sites used to measure propagation: 500



It we look carefully at the previous data, we can see just how incredible the volume of news which is
proliferated across the world in a typical two week period really is.

2 KB (i.e. 2000 characters) per page

1 MB ~ 500 pages

33 MB = 16500 pages = approx. 4x the Symbolics Documentation

Normal Readers: 300 - 400 words per minute (of non-technical information)

Skimming / Speed Reading: 500 words per minute
(approx. 1 page per minute)

16500 pages = approx. 280 hours = approx. 11.5 days
(over a 2 week period)

As we can see from these numbers, it wouid be next to impossible for the average reader to consume all
of the information which comes across the network. This presents us with two of the biggest problems to
tackle; namely, how do we find where the information which we find useful is located (eg. what
newsgroup) and once we find it, how do we filter only the messages we wish to read into our dispiay.”
Fortunately, the problem seems to be lessened, or at least we seem to have hope for solving this type of
problem, when we examine the qualitative data that was also gathered this semester.

7.2 Some Interesting Observations: A Qualitative Analysis

We have gathered more qualitative information than could possibly be discussed in this paper (and
remain within the page limit) so we will only discuss a couple of the most interesting observations here.
As the project continues, the information which we are skioping now will be expanded and used to create
a user model which utiizes the trends we have noticed. Also, more of these observations will be
discussed at the project presentations.

Two particularly interesting observations were made during our data analysis. The first of these was taken
from the user questionnaires and indicates that the average user subscribes to only 8 or § newsgroups
(see Figure 1). The reasons for this usually fall into the category of there is just too much information to
read, so | only subscribe to a couple of groups. There are two things to notice about this: (1) that these
users are totally justifying the exploration of this domain, and (2) that unless the volume of news
decreases substantially, the tastes of individual users will be easier to determine since a low number of
subscribed to newsgroups for this reason implies that user interests (what the user wants to read, not
what the user is interested in) may be relatively narrow and therefore easy to determine with a user
model.



Also, we were able to examine which groups were in the top ten/twenty based upon both popularity and
sheer volume of messages. When examining the top 20 newsgroups based on popularity, we found that
the most popular newsgroups remained completely constant over a two month period. The exact same 20
newsgroups were in the top 20 by popularity in both of these months. While we don’t expect this to be the
case every month, it iﬁdicates definite trend in the popularity of newsgroups which can definitely be
exploited in the implementation of a user model. Even better than that, is the fact that only 5 of these 20
newsgroups show up in the list of top 10 newsgroups by velume. This indicates that the topics of most
interest are actually the smaller newsgroups, and that any intelligent filtering mechanisms which are
designed in the future will be able to more accurately categorize these newsgroups.

There, of course, is much more information which we gathered, and have not yet had the opportunity to
examine in depth. We have no doubt that many more interesting observations wait for us just under the
surface of these pages and pages of data.
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Newsgroup Browser

Mﬂ)n e, !i v

n?:u.n_\?#&:a

no:n. sys.apple v
™ s ey

corp.sys.atar]

\«aau. sys.att v

conp.rym.chn v
nozu. syr.ce Terl ty
conp.sys.dec v
conp.oys.encare
conp.syr.hp

corp.sys. tbn )

nalu . Q:mﬂ.m
A, conp.eyr.nE309 v
?ﬁﬂaxb. sy N6k

corp.ays. . nrc.dlgest
g g o
/rﬁna:n e nac. :;:n.l\u
conp.aye.nessconp
Leorpeayecnersconn )
ﬁna:ﬁ.n&n risc

corp. sy, nac v

conp.sys. sequent

conp.syn. 2l '

conp. sy, sun
——

conp.sys. tandy
UM A,
canp.ayg. ¢}

N conp.syE.naC

conp.syr. transpyter

conp.ays.vorkstat ::U

(conp.sye.xerox

conp.sys.xenith

Current Message

mkmhméltmmmmmg

c.&z% stiovo:n mmm_ou_ut

Heuscope connand: @

Houne-R: Hode menu.
To see other commands, press 5hift, Mata-Shift, or Super.

#{Ued 2 Vec B:I7133]  bernard CL-USER:

User Tnput
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(Moturingec Memory

| ———

SPHRREHRBATR

T SRR B o

ﬂ mamory bombs wnder multiflader uiﬁ:: memory bombs undar
findar.me.., R - o

/}A AMuitifinder System Mamocy 0., v,lln?ﬁat Multiifinder nw&.ﬂuvmﬂ

University of Colorado, Boulder

Current Message

Fathi boulderthpoloatechldmelrutgeral {ndutut-saltytutentrathity
Frony bili#utestro PP (1M1 8an M, Jelfferys)

Hrutgroupse conp.tys. hee

Subjfectt Nultifiner toey

Keywordst mottifinder destc accessories

Hersaoe-10r 227280t astro UUCPY

Dates 24 tov 87 16123)98 GHT

Drosnfrstiont Y. Texss, Astronony, Mustin, TX

Linest 16

17ve been plaping vith syttifinder for o fev daye nov. and 1t e
very nlee. But the usy It handles desk sccessories ts the plts.

N1 degle accesrnriev that Tnole at Leystrolie suents to stter
Wt the underiying proorse sctustty oele ary oNROKEMY under
rUTtHfInder. Thix neang thet DRs such ag SnartDictes (Which
putz proper curly quoles Into text--ureful yith Hard) and
taclightning (reat-tine speli-checker) don't work ary more.

fpple, U know pou hope BNx w111 9o susy giuen troush tine, but
this {5 the vrono vy to do things. FLENSE glue v back our
deske nccesaorier the usy they used to be,

Tharde you for Hstentng.

LI Jefferpe

PR

S

v.uuwr.:
mxﬁ@@m@@_
DEsolay'nt Co P IVE.raC.RIcE T B9 srtictas
Terding Mac I toler lcony?

resding Ret Mac 11 Color Tcons?

Tout 1737, Highy jegce
RHIDIMW NIt COMD IV, MIC. MITLITIRdRY ¢ 42 srtvc)es
rterding MAILEfInder Mooy

vt §728,
Tepdaytn

gty fRlty
€OPD. Sy e nvc. U TRIT tnder nantey 1 8 Arttctes

[ msesssrrsccsczr7- am—

Clear Articlee Hewsgroup Browser Redisplay Articles

Hleuscope connandt Brouse firticles corp.sys.nac.nultif inder “nenory
tieuscope connand: |

Houna-fi: Hode menu.
To see other commands, press Shift, Meta-Shift, or Super.

H (Wed T Bac 5:81:15] Bernard TL=USER:

m‘mlmluﬂ Input
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Newsgroup Browser
ry”

conp.syE.nac, :-nnv

conp.sys.nac.avliticlinder v

PH canp.sys.nsc.qulitifinder.nenary \‘
Y

conp.sys.nac.digest

conp.ryR.nac, :¥v~wn.WM/v

1 SN

mmﬁ\.(ﬁ‘wmmrmmmwi
Fethy boulderthsolgatechivtnplrutgeratintulyt-satt
Tromy HI11% testro UCF (HETTEen 1. tefferys)
teuigrounst conp.sys.nee

Subifrcty tuttifinder Voes

Keywordry rultifinder deslc accerenrien

Hessaoe-1Dr €2272¢utartr~ UXPs

Dater 24 Mov RT 16123100 CHY

Drgantretiont U. Texwe, Natronorw, Nustin, TR
Utnesr 16

tastentbiny

T've been plaptng with muTtifinder for o fev deys rou, sand It's
very nice. But the usy 1t handler desk mcerssortes is the ptts,

N1y deste sccesrorier that Took at keprirolr events to alter
whst the underiyling preoran sctuslty nete are sBROKENS under
rOltifinder. Thig neany that PNy guch sg BnartOuotes (which
puts proper rurly quoter Into taxt--ugeful vith Bord) end

HacLiohtning (resl-tine spell-—chacker) don’t work sy mors,

Npple, 1 knnu you hope DNr uit] go susy gluen enouch tine, but
this (s the urono vsy ta do thirgs. M ENSE plue us back our
deslt sceengorles the usy they ured to be,

Thaide pou for 11stentng.

PIYY Jelffaryy

q teur

System Hessages

tout 2173, Highi 18173

Olsolayingl Corp.IYE Fac.mact t 29 artictey
tevding Mac 11 cotor Teons?

resdtng et Hac 17 Cofor Tcons?

Tour 1737, Might §8§7Q
] Otsptayingl covp v mic.uitifinder | 47 articiag
rerding Huttif inder Woas

PINS, Hight 1e119

Clear

Uieplay Mewsgroup Redisplay

Hleuscope connand: B

Moune-N: Hode maonu,

1 To sea other commands, prass Shift, Meta-Shift, or Super.
(a7 Des 0150901 - Berracd TLoUBERE

User Input
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conp.ayw.muc.nac?
e
conp.sys.nac.nvitifinder
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Jperation on conp.sys.nac.nultil Tndar:

Browse articles

Bury the node

Bury the supethierarchy of the node
[reate VirtuaKkNewsaroupl

ant Tmmmmw‘ml

boulder Iheotoatechivhnetrut ger sl Indulut-sat Iytutastenlbift
B tastro . UICP (1T Eban H, Sefferyr)

/A/}H!’ﬁaa)n. ﬁt?:!...&‘,n:n v

conp.sys.nac. hipe wa.ﬂﬂu

TOUREL CONE. SYT.NeC
sty Muttitinder oew

rder nodtifinder desh accessariex
2¢-101 «Q272%cLartrn, O

Hark the node
Move the node

I RS SN

¥ 24 Mov 8T 16122100 Y
Nroaniretion: Y. Texss, Astronomy, Austin, TX
Linegr 16

1've been playing vith suttifinder for & frv dous row, and 1t's
very nice. But the wap It handles desrlt sccessorfes Ix the plits,

N1Y desic necespories that look at Leystrole events to siter
whiat the underlying proorsn sctuslly oste are $PROKEMS under
nitifinder. This neans that Mg guch 9y SnertDuotes (uhich
puty preper curty avotes into tevt--ugeful with thrd) ad

Macllohtning (rest-tine spell-checker) don’t vork sy more.

fpole, 1 know pou hope DAy will 9o mury glven eroysh ting, but
. this 15 the vrong wey to do things. MENSE glue us back our
desle necessortas the usy they used to be.

Thenl you for Hstening.

BINY Jefforys

Lt e et

{

tour 1178, Highy JR1)

VIIDTIYINEL CONDLIYS. PAC.MA77 t RY articier
rerding Nac L1 Colny tcong?

resaing fet Mac 1T Cater Teons?

[ ]
Yt RSC. MITtIT Endar 1 4t or¥tcies
LI Inder Year

=z

Clear

Dieplay Newsgroup Redisplay

Heuscope connand: R

Heuscope connand: Heusgroup Brovser
tiruseope connand: Make Virtual Group conp.ays.nac.nutbIf Inder

Hourae-L, -H, -R: Cronte Virtual Hawsgroup.
To see othor commands, pross Shilt, Mata-Shift, or Super.

[(Wed 2 Dec Bi55:50]

bernard

CL-USER: User Input
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Article Browser

Re: Multlfinder & Ter
e v .-
Rer Multitlnder & Tar
P
{ Net Multifinder & Tar
ey ——
Rer Multlfinder 8 Tar
T v -

// Aet Multtinder 8 Ter

N Re: Maltiinder Woey w
oM ree !
A Ner wtultitinder Weoey
™ vt ey ——
h‘_: Mulltfinder wees
ORI -
\‘ﬁ:: Multlfinder $.o-.\
T~ Rer Multlflnder Woes
e el
Rer AMultlfinder Woes
o -
S Res Multitinder Woes
s e,
)ﬁa: Multlfinder Woes
el

Mattifinder 3 Terminels

Extting Multifinder?
N

([ Meltiflader Waoag )

Multlfinder System Memery O... vgvﬁat Multifiader Syste

Multifinder Mamery

Clipboard and Multittnder v

(Muttitinder avasbilny fr.)

ae.muftifindar

w-{ Rer More elipbourd str

A!o: elipboard strangenass v.ﬂﬂu\)u.l»?

((Multi flader Reyborrd shocteuts v
Versalerm-Pro and Zi::amzv

Re: More clipbounrd str

.z: 3\.5014\3 HwMH.XNNu

Rer support fer older mae

-
tuppart for ofder machines .VR”
/

Aer suppert for older mac

“MultiTInder avaltabiiity fr

..
Retdy, S+t, B0 A Maltlf Inder vx/.l.l\:\\),r

Mee H 40meg & Multifinder

ﬁmm Moltifinder avalla

Re: Nesdy, Set, Go &
e T ——————

Az: Nexdy, Set, Go &

A:: Mac 1l $0meg &

] AENRN S T T SN U

“Cuirent Message

Fotht boutderthasloatechithnelrutgrrat infulut-settytutestrolbitl
Tromt bU1I0UEastro UOCT (UI111an H. Jefferys)

tevsgrounsr corp. T8 hac

Subfects Multifinder tiors

Keyvordst nultifinter deste aceessorias

Mesysoe-1hr (227200t avtra KPS
Dater 24 Mou AT 16122100 CHT
Cromntrstiont U. Texas, Astronony,
Uiness t6

Muetin, TX

17ve been nlsying uith rultifinder for & fev dayw nou, and 1t°s
wery nice. Pt the usy 1t heandles deslc nccersorltar 1y the pits.

N1 deshe accesynrtes that Tnole st Leuvwtrote egnts to siter
vhet the vaderlying prooran sctusily orte are $NROVENS peder
rAItETInder. Thix nearg that Py puch o EnartQuotes (vhich
puty proprr curly quotes Into text-—useful yith fiard) and

Hacttghtnlrg (real-tine speti-checker) don’t vork any more.

fpote, 1 knou pou hope Ms wiT] g9 susy glvee ernouoh tine, but
thix {5 the vrong vay to do things. TMEASE give us baclk our
dask sccessorfes the usy they used to ba.

Tharde you for tiatening.

AP IR

RIS,

BT Jefferys

System Messages

Tovt PATS, Mighy 18173

CUIOIIYINg! COD.IYS FIC.H72 1 29 articiey
tesding nac TL (o1~ teorng)

ng Ret Nae 1T Coler Pcons?

Towl 9797,
oiantayin
resding My

Highy f95te
CONPL BV MIC. rTtIT Inder 1 A% articles
1 inday Yoey

e

Cleer Articles :ntmw.d:e Browser Redisplay Articles

Heuscope connand:

Heuscope connand: Redl«pley Articles

Nauscope connand: Read Article Hultifinder Hoes
Heuscope connand: K

House-Ni: Hoda manu.
To ses other commands, press Shift, Meta-Shift, or Super.

[Hed 2 Dec 81527157 bernard CL-UGER:

User Input
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Fatht boulderihanlhusrglut-seltytut-rnoplut-aret Jee
From jrcfut-enx UXCP (Chrivy Cooley)

Hruegroupst ronp.syt.nsc

Sihject: Ret Mae Il Color Fcons?

Sunnaryr Yer,.. .

Hessooe-101 €230t -er. UICPY

N Dater 2 Pec 67 26183122 CNT

conp.sys.apple Referencest «B8712012072 M23333%decwrt, dec. cond

e Drgantrastiont The Unluversity of Texss at Mustin, Rustin, Texas
rpoeaterl ) L %3
conp.aye.att Fostedt Hed Dec 2 @O 13122 1987

conp.sys.anige

conp.sys.apal le

comp.ays.chn In article «8712012022.MN233538decurt drc.cond, harroubagels.dec.con (Jeff Harrou, HCSE
e PXB1-2/EA2 DIN~293-3129) uriteny
conp.sys.celerity

¥ Bo far, the only color teon that ["ve seen on the Mac 11 Ix the
cornp.sys.dec 3 ont o the defsutt  “Uelcone  te Macintosh” disleg box st systen
- * startop tine,
conp.syE.encore »
o2 178 r Trpresylon thet Aty feon on the de<ktop (nr uzred vithin »
. 8
conp.sye.hp m » progra) een #19n be » color fron, but has aopone cone up ulth an
hno:?-ﬁ_._v) m 3 edttor that uitl createsedit such eolor feons?
| g RN
ﬁnu)}. eve.intel v W
T vas treated to » colorful sorprise vhen 1 Instalted the rev gycten (4.7)
sy né - -
\H conp.ays.néS09 [campoaynnmconuitiringre | [Note e Mie 2. Bt ofersd s mew to the right of the “Sprctel” nery
o~ conp.sys.nE8K = 2 [ cotled “Cotor,” Selecting an fcon aad then setucting » color from this
~( corp.syn.nac.nnc2 ) S M:!& changes that fcon to the color setected.
ﬂnq:\.-,tn.:sa w
POV ~{ corp.sys.nac.dligest m: sllour only one enlor per feon, Hubr eron there’ 1Y be vsys to do
A P AYRe ' ha:\.n.th.:un.?‘-\hhﬂnhuu Wn: 236 colors tn an feon (well, as ney 88 there sre pixels tn s leon,..)
conp.sys.nise N

Z

et

corp.sys.pae )
conp. ‘!n;awﬂﬂ@

conp.eys. sl

~—chrix

corp.AyE.SUN
conp. sys. tLandy
. conp.gsys bl v
conp.sys. transputer A SENNHARN

conp.sys.vorkstations ) System Messages

h

P A

conp . FYE. xErOX four $17%, Nighy 10129

DIIDIY NG COPLIYE PIC. MDY 1 29 articten
resding Mac It coler tcons?
tesding Ret Hac 11 Color Teons?

corp.syr.xenith

Tnut 9737, Highy 10188

7754y

Clear Display Hewsgroup Redisplay

Heuscope connand: Read Article Re: Hac 11 Color Icons?
Heuscope connan Hrusgroup Brouser

Heuscope connendt Make Virtual Group conp.sys.nac
Heuscope connand: K

Mouse-R: Noda menu.
To see other commands, press Shift, Heta-Shift, or Supor.
iH [Hed 2 Deo B1431337  bernard TL-USER: User Input
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Article Browser

Magle Sae for Aae 1

ﬁx:

Meglo See for Mec :v

Con't reconstruet the Derkt, VQ!\PAE.

Can't reconstruet the D., v

Whare can | get HIS for the.., v

Does Thunderseen work on 2 :.Tﬁz:

Does Thunderscan work o... v

Buylng &« MAC N Vifhmﬂ

Mae 1 Shardware advice :?..v

Fuylng a MAC it )

Muo Il Color feons? ;.lii!lv‘ll?ﬂ Rer Mae IV ni:,.n:_: M

Mac J{ Seund muummwwv

?l.l}.(/l?ﬂ Fer Mae J)[ Sound u.:i:;v

n

\\\\\»m Far wae
ot e A.:: Mae

"

€ compllar n.-.v

/'A nea

-~ (Mae 11 20meg & Muntifinder Vivﬁ‘_:

\A Rer

/Ax.. i Vides RAM 2= Goad e ) M”:
L4

/Hﬁ Re:

Mao 1l hard disk quattiony vi?ﬁxt

hao 1 € compller ~..v

Mee 1 40meg & zs.ii:v
Mae H Video RAM -~ Goo... )
Mao N Video RAM -- Geo... )
Mae I Video RAM -~ Goo.,
Mao Il Vides RAM -- Goo... )
Mae I hard d1ax 4:::2:U

Current Message

r
Feths boulderiheathus-Elut-sstlylut. roplut-emed jce
Tromy jec®ut-tm.UACP (Chris Cooley)
Hewrgrourst corp.sys.nec
St Jectt Rer Mase If Color teons?
Sumneryt Yes..,
Herveoe-1D1 €223%ut-enx. LUCPY
Deter 2 Pec B 96113122 CHT
Referencest «0712012022.M23553%dveur), dee.cont
Organtrationt The Unfuersity of Texsr at Nustin, Mustin, Texas
Liresr 23
FPostedt Wed Dee 2 00113122 1307
T article «B712012022.AN233%%0decur ) dea,cont, harroubagels.dvc.con tJeff Harrou, ICSE
BXB1-2-€02 DIN-233-5128) vriteny
? So far, the enly enfor feon that T've gren on the Hac 1) 1a the
3 one on the default “tlelcone  to Mecintosh” diateog hox at systen
Y startep tine.
y -
4’ 1t73 ry trpresrlon that MY feon on the desktop (ar used uithin »
m Y progren) can sleo be o coler leon, but bey aryner come 1p Uith an
/M * editor thet will crastesedtt such color feonst?
3
W f wen traated to o cotorful surprive wlen 1 Instslled thy rev sypstem (4.2)
N onto the Mec 2, Tt offered » herws to the right of the “Spectal”™ mems

cotled “Cotor.” Selecting pn fcon and then srlecting o rolor fron this
rerer changes that Yeon to the color setected.

ft »llour enly one enlor par feon. Habe goon there’ 1] be vays to do
»11 254 colors In an fcon (uell, as nery 2% there are pivels tn an feon...)

——chrig

e L e

S - New Mze fe
Mow Mas s ) amemgm—ee=""""
I ———— New Maa ls
A\\\\\\«\A,S: Disspearing Hard Delves... v System Messages
Disapanring Hard Drlvaer on ...v /Af Ner Divapasring Hard Delver., v Y 1wt -_“? Hige geass
Iﬁxt Disepesring tard ule:...v W Ctsolayingl €O D, Eys.NIC.ABE 1 &9 wrtictep
== Pt — N ¥ Ret Mac 11 Color Teons?
Masd halp with MAC ._,...:Slv}ier Rat Need halp with MAC ::...v m
Clear Nrticles Newsgroup Drowser Redisplay Articles

Heuscope connands Read firticle Hac 11 Color lcons?

Heuscope cornandr

Heuscope connand: Read fNirticle Re: Hac I1 Color lcons?

Heuscope connand: §

Houno-fi: Hodea manu.

To see othar commands, press Shift, Heta-Shift, or Super.

(Hed 2 Bec 8141127 bernard

CL=UBER: User Tnput
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Article Browser Current Message

. Patht bouldertheothwscEibbnlirochestericornetlibeteorputer Ipyrantdtdecuritbagets. dec.conl
N harrou

N Front harroulbsgets.dec.con (Jeff Harrow, MCSE BXBE-2.£02 DIN-233-9120)

Hevegrounst conp.sys.nec

Subjectt Hac It Color lcons?

Hegsooe-1D1 <B712012022. AN233338decurt. dee. comd

Dater { Pec B 20122107 CHY

Organtrationt Digltal Equipnent Corporwtion

Linegy 22

2

Magle Ste for Mac 11 (Rer Maglo Sae tor Mue D)

Can’t reconstruct the Deskt... V].?Aat Can't reconstruet the uu

Where can | get NFS for :Z.:IV

So far, the only color Ycon that 17ve seen on the Hac 11 §x the
one on the defsult “Heleone to Hacintosh® dislog box st systen
startup time.

Does Thunderscan work on & ... V!!Ax: Does Thunderscan work o.., v

ying ¢ MAC N }—— o ( Aes Buying & Mac i)

20 1! /hardware advice :«.U

I1t’s my frprewston that AHY fcon on the derktop (or uged uithin s
progran) csn algo be » color foon, but heg snyont come tp vith an
wditor that vill erestesedit such color tcons?

P YU S5 1 oo VU PRI B 20

Hall stopr BXB1-2-€82
83 Susnson Rnsd
foxbore, N 1719

e Thanks,

Mge Il Coler Jeenr? Faz Meo ! Color leons? a

P, Jeff M
Yﬁx: Mee J[ Sound m.ih:lv mrrev
Mae { Sound Samplert IﬂHHHHIA:: Mee J[ Sound Sampl Hark sddvesss
plecs ) MRroets HOARO\TEXODUS. DECRdecur ). ARIA
Re: Mae 11 € compller u.nv N Vreneta decurHlexpdus, dre,contherrow or
N (8110grs, Shasts, decvar] 1drcur tdec-rhesldec-exodrsharrov

Mee h C pitar 'y fa: Mae 1 € eompller u“v Easynety EXODUS 11 IRROU
3 v Tetephoner (617)264-3120 .
” /Aa: Mae N C complier ? .v verey Digltsl Eqiprent Corp.
f =~ (Mee W aomeg 2 zs.:.i:Vi».A Ret Maa I $0meg & ::.:SZ:V 3

; A Re Mae 1l Video AAM == Goo... )
N (Rer Mae N Vides RAM -~ Goo
Mue i Video AAM ~- Ooed ma...
/Aa: Mee ! Video RAM -- Goo. v
{(Rer Mac 11 Video RAM -- Goc... )
Mae N hard #lak questiont ﬂa: Mao 1 hard disk .e:.?:-v

Ret Hew Mae Is
Waw 2o 1) mmc——""""

T Rer New Mae s

A

et

N T T N T T I
o (Rer Disepearing Hard Brives... ) System Messaqes

Dlsapearing Hard Delvas on .. v&?ﬁza Diszpearing Nard Drives.,, v

/Aa: Disapearing Hard Delves... v

Head hetp with MAC 1. HELPY TA:Q Nead help with MAC ..., v

Jou1 $178, Might 19178
D1IDIAVTAYE COMP. IVE. POC.NACE 1 29 artictes
TeagIny Mac 11 Color 1cons?

N

N
K

N
N
;
A

O S
Clear Articles Newsgroup Browser Redisplay Articles

Heuscope connandt Read Article Hac 11 Color Icons?
Heuscope connandt
Heuscope connand: B

Mouse-R: Hoda menu.
To see othar commands, press Shift, Meta-Shift, or Super.
[Hed Z Dec 81351377 bernard CL-USER: User Input
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Article Browser

Magle Sae for Mae Il

Az: Magle §

Can’t reconstruct the Deskt.., V'l'?a/:t Can't re
Does Thundersean work on 4 4. T’?ﬁx: Does Thu
Me.i:ﬂ:m.mmm mv;"ll'ﬁmuw mé\:.m z

f wﬁ!: N /Nardware adviee rag... v

Mae 1] Color leons? *"’Illﬁ:: Mao M €
Ret Mae Mm -

Mae ) Sound Bamplers v&”ﬁ v
Re: Mae JI

Rer Mae N T
——————

Az: Mae I} C

e
l/}/’hx: Mac N C

(Mas 1t 0meg & Maltifindar VQ:lirﬁx: Mas 11 4

A Rubeen'y
—————————
Be Mae 1 V
——————
Rer Mee 1 ¥
————eree—

Rer Mae 1 V

Where can ! get NFS for 1

Mue 1t C sompliar 1's

semp.iyr.mas.mael

Maa fl Vides RAM -~ Qoed ma.. v

Amuu's:nﬂ I

- Ret New Mue
Tow Mao [ﬂ“ﬂ e
An: Hew Mace

Muo 1l hard disk quartions

Current Megsage

N

YA

GaAAG,

s,

R

ﬁx: Diszpear

System Messages

Disapenring Hard Orlves on .., Rer Disapear

ﬂa: Disapear,

Haed haip with MAC I HELPY }———a-((Ter Need hal

S, t 8]

Toul 9178, Might 16173
0Iplayingt conp.Iys.nac.nac? | 29 srtictes

2%

Clesr Articles Hewsgroup Browser Redisplay Articles

Heuscope connand: B

House-N: Noda menu.
To see other commands, press Shift, Mata-Shift, or Super.
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Experiences with the Genera User Interface Facilities
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Introduction -- In the systems that we have built recently, the presentation substrate has been heavily used.
FRAMER and NEWSCOPE, as described in the included papers, each use the presentation substrate to varying degrees.
We used Frame-Up to create initial program framework definitions for both systems. This is not however, the only
context in which features new to Genera 7 have been utilized. In Framer, for instance, every object on the screen is
described by a presentation type. Framer is based on the direct manipulation of graphical objects. Presentation
types make this easier by allowing us to create higher level descriptions of our display objects, in the sense that the
facilities for activating presentations (e.g., present/accept) are already provided. Also, in the direct manipulation
environments which we are developing, it is extremely important to offer users multiple modes for input. For
example, the Genera environment (if programmed properly) allows users to utilize mouse-clicks, menu-selections,

/- and traditdonal command language syntax all to achieve equal results (except perhaps for the movement of objects
on the screen). These modes do not only aid the users of these systems. One of the main beneficiaries of this
modality is the programmer himself. The degree to which these modes have been integrated vasdy increases their
udlity. Specifically, a command can be partially specified by typing from the keyboard, and then completed by
indicating its arguments through mouse clicks. This type of interaction basically comes for free in Genera 7 and is
utilized by any prudent programmer.

Multiple Representations -- The Genera environment allows programmers to easily create systems that exhibit
concepts and theories which have heretofore been very difficult to implement. One of these powerful concepts is
that of muitiple representations of a single object. The presentation system makes it easy to have two displays of the

-same underlying object (e.g., a flavor instance). Since a presentation is separate from the object it represents, we

* can have graphical and textual representations of a single object. It is important that when a user refers to either one
of these representations (e.g., the one which most closely matches the user’s model of the system), that we can offer
the same functionality to the user in either case. This is possible because the separation mentioned above means that
the actual data object being represented in both cases is identical. Every aspect of the object is the same, except the
external representation of that object.

General Shortcomings -- This does not mean, however, that we feel Genera 7 meets all our requirements equally,
One of the biggest deficiencies with the presentation system is the lack of operations designed to act upon presen-
tations, and not the object being represented by the presentation. The example that has caused us the most problems
so far is the inability to move a presentation. While we have been able to kludge our way around this by examining
disassembled code and writing our own functions to move presentations around the screen, there is a definite need



for a metaphor that includes presentation operations for graphically oriented applications. Included in these might
be functions which allow the incremental respecification of a currently displayed presentation. In complex presen-
tations which include many inferior presentations, the modification of any part of the presentation causes the
removal of the old presentation and the actual display of an entirely new presentation in its place. This causes an
awkward visual effect, which often leads users to believe that much more is going on than is actually the case. This
leads to much confusion and misconceptions in novice users of any system.

Specific Shortcomings -- There are also some specific problems that we have found particularly irritating. The first
of these is related to the tracking-mouse function. It is often the case where one wants to track the movement of the
mouse between more than one dynamic window. An example of this can be seen in the Framer system. The action
required by the user in order to create a new element in the program framework is the selection of a component from
the palerte pane and the subsequent dragging of this item to the work-area pane. The problem is that tracking-
mouse can only be attached to a single dynamic window. Since the whole screen is not itself a dynamic window, we
are put in a position where we have to warp the mouse (i.e., place the mouse cursor without physical movement of
the actual mouse) to the destination pane. This trick worked only because the destination happended to be uniquely
defined for all operations in Framer. We view this as a serious problem since moving the mouse cursor under
system control generally causes users to loose track of it.

Our second specific problem is that of speed in the generation of menus. While slowness is expected on the
Symbolics machines by anyone who knows the complexity of the functions provided, the generation of menus is the
one place where the lack of speed is most harshly felt by users. Novice users often think they have done something
wrong because the expected menu has not been generated. They click so many times to try and get a response that
when the menu finally does appear, the user may have caused unknown effects through queued mouse actions. This

-is tremendously confusing and the solution is to get used to waiting for menus. We feel that this situation must
improve especially for the delivery of applications to production environments.

Learning the Presentation System -- Another, less specific problem, is related to our ability to effectively use the
Symbolics environment for rapid prototyping. The presentation system, as is the case with any system of this
complexity and innovative functionality, is very confusing at first. There is a tremendous learning curve which is
faced by all new users of the system. We are concerned that there is no support (other than the published reference
documentation) that helps to alleviate this problem. We see the future inclusion of some example-based system as
necessary to the success of the Genera environment. What we mean here is a system which addresses the following
situation. In the documentation which Symbolics provided, there are many definitions of what a particular function
does. When each of these functions was written by someone at Symbolics, the author had a particular problem or
set of problems which the function in question was designed to help solve. This type of information is invaluable to
the intuitive use of these functions but is exactly the information which is not provided in documentation. What is
seriously needed is a comprehensive set of examples which use this extra informaton in context. The lack of
examples can double the time it takes to implement a small prototype interface. While operating system source code
has traditionally played the example role, we are not implying that Symbolics should include system source code
with every distribution (in fact we realize that this is really implausible for any business venture). We do, however,
believe that examples could be made available which are much more useful than the current ones (e.g., employee
example). This can be accomplished through the introduction of many more examples which are around the same
level of complexity as the existing ones, or by the inclusion of a large sample system which includes much more of
the system functionality which is available through Genera 7. The lack of examples also makes the process of
porting version 6 code to Genera 7 a tedious affair. Itis usually more efficient to just start from scratch.



Summary -- We would like to make it clear that we view the introduction of Genera 7 as a very positive step
forward. It is only because we are so excited about the prospects of this system that we even bother to criticize it in
any detail. Needless to say, this report does not cover all of our positive or negative feelings about presentations and
Genera. We feel that if the system is going to evolve into something which will remain the preferred development
environment in our research efforts for some time, that we must contribute as much as possible to the critique of this
system. We would be happy to discuss this with the designers of the presentation system in more detail,



