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Interactive programming systems often contain help
commands to give the programmer on-line instruction
regarding the use of the various systems commands. It
is argued that it would be relatively easy to make these
help commands significantly more helpful by having
them accept requests in natural language. As a demon-
stration, Weizenbaum’s ELIZA program has been pro-
vided with a script that turns it into a natural language
system consultant.
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Introduction

Many interactive systems include a mechanism for
automatic dissemination of information regarding the
use of its commands. Typically, the user gets this infor-
mation by entering a basic “help”’ command and pro-
viding the name of the command he wants information
about. For example, on the DECsystem-10 [3], the user
may type HELP, and get information on the HELP com-
mands; HELP* and get the names of documented fea-
tures; or HELP (name), and get information on the fea-
ture (name). Figure 1 shows the results of typing HELP
and HELP* on the system available at Indiana University.

The problem with such help commands is that the
user must know which command he wants information
about. If, instead, he only knows what he wants to do
and wants to find out the proper command to use, he is
reduced to a sequence of guessing command names. Help
commands should be more user oriented, allowing the
user to describe in his own terms what he wants to do.
The system would interpret the request and provide in-
formation on how to accomplish the desired task.

Interactive systems consultants (help commands)
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are excellent applications for natural language under-
standing programs. Since the context which the systems
consultant must deal with is limited, even unsophisti-
cated natural language programs are capable of dealing
with it. The ease with which such consultants may be
programmed and their usefulness argue that large inter-
active systems be provided with natural language con-
sultants.

A Natural Language Consultant

Lest the reader fear that we are proposing an exten-
sive research project rather than a program well within
the state of the art, let us explain the minimal require-
ments of a natural language understanding system and
why the systems consultant is a good application.

We will say that a system understands natural lan-
guage if a user who knows what the system is capable
of but who has not been specifically trained in the sys-
tem’s input language (i.e. its domain of competence) can
phrase an input to the system and, possibly after some
clarifying dialogue (see, for example, [1]), have his in-
put satisfactorily handled. The sophistication and com-
plexity required of the system depend on its domain of
competence. Relatively sophisticated systems have
been written to obey commands to manipulate blocks
on a tabletop [12] and to retrieve scientific information
on lunar rocks [13]. Newell et al. [8] discuss varying de-

Fig. 1. Help on the DECsystem-10.
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grees of sophistication needed for understanding spoken
language for various tasks among which is the systems
consultant. Their version of the systems consultant,
called Voice-cc, requires a much more sophisticated
system than ours because understanding spoken lan-
guage is a more difficult and less understood task than
understanding language written in machine-readable
form. In one respect their task is easier because Voice-
ccC is to communicate with the user over a voice channel
at the same time the user is trying to use the system over
a conventional terminal. The system can know what the
user has been doing, and this can be a great help in
understanding what he is asking. We are proposing a
consultant which operates via standard terminals. We
will discuss a consultant that is independent of the
system monitor, so that it has no auxiliary source of in-
formation on what the user might be attempting.
(Though, if the consultant was part of the monitor, it
could have this information.) Since the user is using the
terminal to ask his questions, he is presumed to know
such things as what the end of transmission character is;
on the other hand, the sample protocol in Newell et al.
[8, pp. 69-71] has a significant number of interactions
on such topics. In either case, the task is much easier
than a general natural language understanding system
because the system’s domain of competence is so limited,
viz. the commands and features of the interactive system.
We can assume that the user of the consultant wants in-
formation about these commands and that the request
will be phrased in terms of the operations which these
commands can perform. It is only necessary to recog-
nize these terms and respond with a discussion of the
relevant command and, possibly, related commands.
The system need not understand the fine details of the
user’s request, just the gist of what he would like to do.
Therefore, building the consultant is not much more
difficult than writing a manual and providing a2 good
index/thesaurus.

There is a controversy over whether natural language
is an appropriate query language [5, 6, 7). The opposing
views seem to stress the ambiguities and general sloppi-
ness of natural language. We trust that we have ade-
quately explained that this is not an issue for the limited
context we are discussing. There is another opposing
view, however, that questions the usefulness of natural
language input. This view is that habitual users of any
system will prefer to use terse, formal language rather
than natural language, which is generally verbose. The
common response to this is that natural language input
is best suited to ‘“casual users.” But do casual users
exist? If so, who are they and what systems do (would)
they use? Our answer is, “We have met the casual user,
and he is us.” Experienced programmers, when faced
with a new system or with the need to use an unfamiliar
feature on their old system, are casual users of the ‘‘help”
program (system consultant). They use the system con-
sultant because they do not know the command lan-
guage, and they use it only until they learn the com-

460

Fig. 2(a). A session with the ELIZA Helper. User’s input is on
lines beginning with “/” or “?”.
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mand language. What such a user wants is to be able to
describe the operation he would like to perform and
to be told the correct command to use in the given sys-
tem. This is the natural language system consultant we
are proposing.

The ELIZA Helper

A natural language system consultant has been de-
scribed briefly elsewhere [9]. To further demonstrate its
feasibility, we have made Weizenbaum’s ELIZA program
[4, 10, 11] into a partial implementation.

The ELIZA program is actually quite simple and in-
volves no sophisticated parsing, analysis or ‘“under-
standing” of language. The input sentence is searched
for predefined keywords; substitutions are made where
specified; and the sentence is broken into phrases which
can be used in the output sentence. Associated with
each keyword is a level number which determines the
preference of a response related to that keyword along
with a list of reassembly rules to be used in the response.
As the input sentence is scanned, a list of keywords in
the sentence is constructed with the most preferred key-
word at the front of the list. When the scan is completed,
the decomposition pattern for the most preferred key-
word is applied to the input sentence. If this pattern
matches, parts of the input may be concatenated with a
rule for that keyword to form the output sentence.
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Fig. 2(b). A session with the ELIZA Helper.
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Where necessary, subsequent keywords from the input
sentence are used. If no keywords are found or if all de-
composition patterns fail to match, a stock sentence is
chosen as the response.

The keywords, preference numbers, decomposition
patterns, and reassembly rules are written on a file
called the “‘script,” which is read and used by the EL1ZA
program itself. By changing scripts, ELIZA can be made
to perform different roles. ELIZA has been made to per-
form the system consultant role by choosing the key-
words from the commands, uses of the commands and
their synonyms. The reassembly rules are paraphrases
or quotes from sections of the manual designed to pro-
vide information about the system and to answer the
presumed questions.

The current implementation uses a SN@B@L 4 version
of ELIZA [4]! as a consultant for the KRONOS 2.1 operating
system on the cbc 6600 computer at Indiana University.
Specifically, the script is designed to provide help with
permanent file (PFILE) commands used interactively, as
well as knowledge about logging off the system, sub-
mitting files of control cards to the input queue, routing
files to printers or card punches at various remote facili-
ties, recovering an interactive job after being discon-
nected from the system, copying files, and other useful
procedures as described in ¢pc’s Time-Sharing User’s
Manual [2].

A user accesses the consultant by typing —HELP

1 We actually use Cal SNOBOL, a smaller, faster version of
SNOBOLA4. The Cal SNOBOL version of ELIZA, as well as the
ELIZA script and keywords, is contained in the appendices of [14].
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Fig. 2(c). A session with the ELIZA Helper.
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MEMORIAL. OF BUSINESS
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PUNCHED: ETC.s AT WCC. N MEANS THAT THE JOB OUTPUT
I3 DISPDSED TO THE BARTCH QUEUE, BUT IS DROPPED AT JOB
TERMINATION. *DEFAULY “ALUE?. - E MEANS THAT THE JOR
OUTPUT 12 DISFOSED TO EXPORT-IMPORT QUEUE FOR PRINTING
AT A REMOTE SITE
7 WHAT 13 NRY
NR REFERS YO THE NO REWIND OPTION. IF PRESENTs THIS
FARAMETER WItL INHIBIT REWIND RAFTER EXECUTION OF ATSOCIATEDR
COMMAND
? One more euE:STION - HoW pa 1 TUAN THIS MACHINE aFe?
TO LOGOFF FROM- TELEY. TYPE GOODBYE OR BYE. AN ALTERNATE
WAY TO LOGOFF 1S THROUGH THE HELLO DR LOGIN COMMANDS.
THESE HAVE THE SRAME EFFECT AS THE BYE COMMAND EXCERPT
THE LOGIN SEQUENCE IS REINITIARLIZED
7 THAne vOU FAR YOUP HELF.
MY PLEATURE
EXIT.

which activates a KRoNos procedure file, which then
calls the ELIZA helper. It also copies every conversation
for later study. Such sample conversations permit the
maintenance of the script in a dynamic state to fit the
specific needs of users and to provide navigational tools
in the task of predicting conversation flow. A typical
conversation is shown in Figure 2.

Organization of the consultant script follows the
general theme that when a command name, a synonym
of the command name, or a word implying some use of
that command is recognized in a user input, the user is
presumed to be asking for information about that com-
mand. The initial response is a general description of the
usage of the command. It gives enough information that
the user’s question is probably answered, or at least the
proper terminology is provided to rephrase the question.

If the same keyword reappears, the system responds
with more specific information until the feature is com-
pletely described. The response to the next use of the
keyword is:

CAN YOU BE MORE SPECIFIC? Or
PLEASE DESCRIBE YOUR PROBLEM IN MORE DETAIL Or
WHAT DO YOU MEANBY ___ ? I DON’T UNDERSTAND

where represents the input string. Further uses
of the keyword are ignored, allowing less preferred key-
words to determine the response.

Preference numbers determine dominance among
keywords. Requests for information about parameters
on control cards always dominate, since these keywords
have a higher precedence than the simple name of a
control card. If an input sentence is:

What does PW = PASSWORD mean on an ATTACH card?
the system responds relative to the keyword pw and de-
scribes what password should be specified when manipu-
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lating a file rather than explaining more about the
ATTACH command itself.

A more problematic situation occurs whenever the
same keyword has differing interpretations, depending
on the context. A partial solution is provided by as-
suming the user will remain within the overall context
of a given script (an underlying assumption throughout
ELIZA’s history). Even with this assumption ambiguities
arise. For example, the permanent file structure under
KRONOS permits the specification of a mode under which
a file may be accessed. These include a READ, WRITE, and
APPEND mode. But in many situations, an input sentence
may contain one of these keywords, though the user is
not requesting mode information. An answer to this
problem is provided in the ELIZA system through the use
of more complex decomposition patterns. A phrase such
as READ MODE may be specified as part of the pattern
associated with the keyword READ so that responses rela-
tive to that word are not given indiscriminately. It is im-
portant to note that such disambiguation cannot always
be accomplished in this manner. In some instances,
ELIZA is made to respond with a question formulated to
resolve the ambiguous keyword. For example, if an in-
put sentence is:

How do I find the turnaround time at Marshal H.
Wrubel Computing Center?

the system responds:

WOULD YOU LIKE TO DROP OR SUBMIT A JOB OR WOULD
YOU LIKE TO SEE A STATUS OF THE QUEUES AT WCC?

Thus, a user is encouraged to use unambiguous key-
words and is led to the eventual solution to his problem.

Summary

An excellent application for natural language under-
standing systems is an interactive system consultant.
This is true for several reasons. The user of a system
consultant is, ipso facto, not well versed in the system
command language, and will cease using the consultant
precisely when he does learn the command languguage.
He is, therefore, precisely the kind of user best ser-
ved by a natural language input system. On the other
hand, the system consultant operates on a very re-
stricted domain, viz. the system commands and the uses
to which they may be put. At this time, natural lan-
guage understanding systems have been successful when
applied to restricted domains, and they have been suc-
cessful only in such applications. Furthermore, the sys-
tem consultant does not require a fine understanding
of the input. It is acceptable if the consultant merely
recognizes what command or feature is being inquired
about and launches into a discussion of that feature.
To demonstrate the feasibility of a natural language
system consultant, we have implemented one using
ELIZA, a keyword oriented conversation program.
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Corrigendum
Programming Techniques

Jean C. Vaucher and Pierre Duval, A Comparison of
Simulation Event List Algorithms. Comm. ACM 18,
4 (Apr. 1975), 223-230.

P.229: The graph under heading ‘(b) Post-order tree”
belongs under “(d) Indexed list”’; and the graph under
(d) belongs under (b).

Corrigendum
Numerical Mathematics

J. Todd, The Lemniscate Constants, Comm. ACM 18,
1 (Jan. 1975), 14-19.

P.16, 2d column, line —8: for (1/2) read (1/4).

P.17, 3d line after Theorem 11 should read: 3= = 3
arcsin 1.

P.18: Theorem 15 should read:

lim M(1, x) log x! = 3mr,as x — 0.

P.18: 3d line after formula 6.1 should read:

d(q) = 2¢1 + ¢ + - - -1

P.19, add reference:

51. Fuchs, W. Das arithmetisch-geometrische Mittel

in den Untersuchen von Carl Friedrich Gauss. Gauss-
Gesellschaft Gottingen Mirt. 9 (1972), 14-38.
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