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I.

Natural Language Interaction Systems
William V/oods has continued his development of an 'extensive
His system is based on an
English grammar and parsing system.
augmented transition net representation of the facts of language,
and techniques for mapping deep structure parsings into a semantic
This
representation in a canonical procedural query language.
has been used very successfully under a NASA contract to provide
a natural language front end for a system to answer typed English
questions from a data base of facts about Lunar rocks.
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We have been exploring for some time the use of a semantic
network to store conceptual information. The SCHOLAR system,
developed by Jaime Carbonell under joint support with a number of
other agencies . utilizes a semantic: memory network as r-he basis
for a mixed initiative dialogue system which both queries a student
in context and answers questions from its memory about the geography
of South America.
This past year graphic interaction through maps
and some special inference capabilities have been added.

.

We have begun work on development of a speech understanding
system under the ARPA speech report guidelines
We are planning
to use the Lunar rocks data base and text query system as our
limited semantic domain.
In addition to work on systems Integration,
we will be devoting special effort to two subtasks.
The first is
the development of a set of rules for extracting phonological
information from the acoustic signal; the second is development of
techniques for parsing strings which could be obtained from
acoustic inputs, i.e. with possible lexical errors, and words
identified in arbitrary order in the string (not necessarily from
left to right)
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11.

#

Automated Programming Aids

Warren Teitelman has continued to explore and develop techniques
for making the programmer's environment more "friendly" and
"cooperative" for creating, debugging and running complex LISP
programs.
The BBN-LISP executive, called the programmer's assistant,
watches and remembers what the user is doing.
Normally, the user
is unaware of this agent, and proceeds as in other LISP systems.
However, the user can also make specific requests of the agent.
For example, after mistyping a LISP input, the user can request
the assistant to retrieve that input for editing, since all input
has been stored on a history list.
Similarly, the user can
reexecute a previous operation, perhaps with some substitutions,
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An especially useful
group several operations into one, etc.
feature of the assistant is that in addition to saving inputs and
values, it saves on its history list the various changes to the
This permits
state of the world caused by the user's operations.
the user to UNDO selected operations, e.g. because he inadvertently
destroyed some important data structure, or because he wants to
go back to an old state to try a new experiment. The user could
then return to his current state, because UNDOing is itself undoable.
The programmer's assistant, thus (for relatively little overhead), allows the user to concentrate more on his problem context,
instead of attending to clerical duties such as fixing trivial
errors, retyping many similar operations, and recovering from
mistakes
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111.

TENEX Development

TENEX, our paged time-sharing system for the PDP-10 has been
distributed to a number of sites in the ARPA community (SRI, ©.AND
and UTAH) and to two other government supported installations
(Stanford University-IMSS and NASA Ames).
TENEX has been connected
to the ARPA network, with standard connection protocol access made
simple via extension of file access mechanisms.

Much effort has been devoted to cleaning up the system and

supporting outside users of TENEX. Some documentation has been
distributed including a new BBN-LISP Manual, and another push on
system documentation is underway.
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IV.

Distributed Computation

We have started an Investigation directed toward developing
techniques which make it easy to create, run and debug computations
which involve the coordinated behavior of many (possibly geographically separated) computers.
Because there is little previous
experience (of our own or others) to guide us we felt that an
important first step was to implement and use a multi-computer
system which exhibits substantial inter-computer, program-to-program
interaction

.

Our experimental multi-computer system was built around a
single-computer air traffic simulator and provides two basic
capabilities: (1) the ability to program air traffic simulations
composed of "parts" which run distributed among ARPANET TENEX hosts,
the distributed parts forming the nodes of a "simulator" network;
(2) the ability of programs running at arbitrary ARPANET hosts to
"attach" to particular nodes in the simulator network for the purpose
of monitoring or controlling the node-' s" ODeration.

"

The system is operational and we are using it as a vehicle to
investigate fundamental aspects of distributed computation such as
data exchange between distributed parts, synchronization between
the distributed parts, dynamic reconfiguration of the distributed
parts, and the use of names in distributed systems.

