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The system will not beaa st al encyclopedia, in either
content or style of access. The human "readers” are really
ncearchers" and "writers" who are using their personal notebook
to: jot down guestions, observations, write homework assignments
and papers, share results and messagesS, etc. Behind or linked tO
the notebook are the encyclopedia and other information resources

we make available. la: Jd in stone, not
because it is electronic and can be updated, but because readers

can augment thelr own copies by adding their own marginal
annotations, bookmarks and crossreferences and by connecting tO
other databases such as a dictonary, current world events and
online discussion groups and journals. The system should be able
not only to augment the content by knowing something more about -
the subject than 1is obvious from the text (the realm of
AY) amibuteialiso. &£0 aid the search process ‘

reader on where and how to 1o00K. '

We would like to find out how using a subject 1index and
thesaurus compares to a free-text access approach. How can we
follow the many paths ' ] interconnected
knowledge without losing trac '
we'd 1like to go? These guestions
experimentation and presuppose the facility to collect protocol
data on user actions for later analysis or replay. How can yet

knowledge sources (e.g., a dictionary or other persons’
comments) be brought to bear on the guestion at hand but without
distraction? How can information be shared -- not only packaged
information but also real-time information as several people
explore an information environment together? le want ¢to
integrate photographic images and computer-animated dynamic
pictures into both the content of articles and into the structure
of the system itself, €.9., @S browsing maps. We want to provide




because of the many possible ways they could be viewed
and transformed: scale, 2-d projections, kinds of
features (mountains, mines, tribes), boundaries
(geological, political), user-defined filters, etc.
These 1s some information in the encyclopedia index
about latitude and 1longitude of 1locations. About
obtaining and drawing the maps themselves, one initial
possibility is to use some scanned images; another is
to obtain map databases from elsewhere (the commonly

avallable CIA database of world coordinates is probably
not adequate).
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<P Uéing Simulations -

-

One of the things contained in encyclopedia articles will be
simulations. For example, in an article on the solar system, one
might find an orbital mechanics simulation; in an article on
-mechanics, a resonance demonstration; in an article on ecomomics,
- some simulations of different economic models; in an article on
geometry, an animated demonstration of a geometric construction.

We have constructed a few representative physics simulations of

such things as resonance, «colliding particles, and orbital
mechanics. These currently run in Interlisp-D on a Xerox Dolphin
at the University of Washington. We are i1n the process of
porting these to the LM-2, so that they can be integrated with a

- prototype browsing and retrieval mechanism and can be presented
along with appropriate text. |

In the longer term, however, to make the simulation facilities
useful, it must be convenient for authors to construct, test, and
modify their simulations. The authors will usually be experts in
their own fields, not 1in programming, so the environment for
constructing simulations should not just consist of Lisp or some
other 1language. Further, we should make it possible for readers
of articles to build their own simulations by making use of
building blocks provided with the articles, so that in addition
to its other qualities the encyclopedia becomes a kind of
laboratory. | |

To accomplish this, we are starting with the ideas in the
ThingLab simulation laboratory. Examples of simulations
constructed in ThingLab include electrical circuits, mechanical
linkages, bridges under 1load, and animated diaqrams to
demonstrate geometric theorems. A basic notion in ThingLab is
that of constraints. A constraint specifies a relation that must
be maintained. Keeping that relation maintained is
the underlying system, r '




the user. Constraints are thus useful tools for constructing

systems for use by people who aren't computer sophisticates, such
as the prospective authors of our encyclopedia articles.

A successor system to ThingLab' is currently being designed.
Differences from ThingLab include:

- provision for constraints describing dynamic systems,
€.g. an orbital mechanics demonstration

- provision for—users to construct new kinds of
constraints in a “convenient; graphical way (since we
won't be able to anticipate all the building blocks
required) |

— a strong notion of multiple views on an object or

simulation, with ways of constructing and composing
filters to generate these views.

Implementation of this successor system will be in two stages.
The first step will be the implementation of a prototype system
in Smalltalk-80, running on a Dolphin. This implementation will
serve to make these ideas concrete, but will be done with 1little
concern for efficiency. It should, however, exhibit the sorts of
interactive graphics capabilities that we want, so that we can
use it to generate pictures for papers (and perhaps to make a
videotape by suitably varying the recording and playback rates).
Programming on this version will begin this summer at the
University of Washington, with the work being funded from several
sources; the system will be available for ASR to use.

Based on the experience gained with this implementation, a
second- system will be constructed. The host machine and language
will be chosen for compatibility with the other parts of Atari's
encyclopedia system; if Symbolics 3600's are used, it will be
implemented in Lisp on that system. This implementation will be
written with efficiency as one of its goals. Further, the
viewing and filtering techniques will be inteqrated with those
used in the rest of the encyclopedia system.

3.4. Natural Language Explanation

Articles in the present encyclopedia are "fixed" on a single
presentation -- the text that their author originally wrote for
them. We want (eventually) to be able to back up from the
articles to a purely concept-based knowledge network that is
flexible about how it 1s presented, tuning its chojices of




language, pictures, simulations, film footage, etc. to match the
needs and abilities of the audience it is working with.
Achieving this requires advancing the state of the art along two
dimensions: knowledge representation to get the information into
the Knowledge base in the first place, and interactive
presentation to get it out in a deliberately tuned way. There is
certainly more than 10 vyears' worth of work required to
accomplish this, so we need to set some near-tern goals and to
identify the kinds of basic research that will be reqguired.

One immediate -"probe" we expect to do is a careful "reverse
engineering” of a-—number of encyclopedia articles. This will
Serve two purposes: (1) it will tell us if the present art of
kKnowledge representation is “eved in the right ballpark for the
eéncyclopedia, and (2) it should move us significantly along the
path to an "intelligent Propaedia"™ by identifying the kinds of
"organizational glue"™ that hold together short encyclopedia
articles and paragraphs, potentially allowing us to tear them
apart and refashion them as (somewhat) tailored presentations
even before we can properly represent the root content
information they contain. |

The mid-range problem (months to a vyear) is to get a handle on
how to manage an explanation that can be carried on at different
levels of conceptualization. Critically, the explanation must be
- 1nteractive: users get to point out what they don't understand
~and where they want to know more, and it must be multi-modal: a
deliberately selected, dynamically created combination of voice,
diagrams, active graphics, background visuals -- whatever seems
to best convey the information in the most pedagogically -
effective way. Beyond that the choice of subject matter is
completely up for grabs: almost any domain wil}l present
interesting problems, and the best domain will be whatever one
has the most people caught up in it and contributing to it.

3.5. Other Related Projects

"interfaces", Library, tv aquariunm, videodisc, music education, 
dynapad. ... |

3.6. Products

At the outset, we are enthusiastig about the prospect of our
disappointed if Ataré.resists moving strongly in _
strongly communications and learning oriented) -- for example, a

decent online encyclopedia (not the "intelligent" encyclopedia)
should be possible within 3 years. '




We would hope, for example, that we could create a system whose
architecture would not cause successive versions of products anc
protocols to be greatly incompatible or obsolete and that could
be used directly to simulate important properties of then
currently available display and delivery systems (somewhat
analogous to the Games Emulation System). Al though we are
committed to consulting and consorting with product groups, we do
not have the time, resources or experience to pursue actual
product development ourselves.

I. A List of Ingredients, Issues and Ideas for Projects

— e e

As mentioned at theé beginning of the 1last section, the
following is a collection of brief reminders and suggestions. AN
exercise for the reader might be to add more entries to the list,
‘merge in Alan's recent list of "foci and trajectories”, 1 a
" coherent organization on it, and select a likely viable subset
for a project.

exhibits/models

kits

simulations, constraint languages
electronic mail, calendars&scheduling
phone books, bulletin board, libraries
personal notebooks, annotations
electronic geodex

whole earth catalog -
community memory (project by that name stil]l alive)

encyclopedias (Britannica, Groliers)
pictures (National Geographic)
indexes (e.g., Propaedia)

maps/atlas
dictionaries, thesaurl
. structured documents: headings, tables, crossreferences

online books and manuals (e.g., Lisp, auto .transmission)
AI, frames and knowledge representation, Eurisko
programming structures (e.g., flavorarchies)

online library (catalog)
foreign databases (Dialog,Nexis,Kurzweil &OCR)

natural language understanding, paraphrasing
stories, adventure games and movies

humor, joke generator

guides/agents ,

personality, style

authors, bias, editorial control, censorship

what is brought to system by reader/user

foreign agents for db (KGB = Knowledge Guided Browsing?)

dumb guides, 1l.€-. reactive windows




filters, views, perspectives -

reasoning and presentation based on example and analogqy | &7

i natural language generation and explanation S,
jE formal theories of interface and human interaction 7e

tours
%ﬁgﬁ search history | %
. annotation, reminders

query by example (Rabbit)

browsing paths, browsing by analogy

tutoring, pedagogy

models of user understanding and misconceptions




