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ISI Integrated Data

At the
IST integrated
updates for the
include

data base.

data base.

Copies of these documents were given to Panara,

Van Alstine.

Donna's
require interaction with
IST engineers as well,

expect
reviewed on a monthly

During
for PRR's and Contracts;
in this area,
contracts that were generated
requairement,
beginning NOW so
the PR

Attempts are

that
and contract

assigned regardless of what ever

Modi ficatons would
related to PR's and contracts
€0 that updates can be made.

will not inveolve great effort

If there are any questions or
DAughtry at x2672 or intercom

DAVID DAUGHTRY

present time there exist an interim
Donna
She has
instructions for handling

efforts to continously keep the

the ISI
Hopefully,
that many inputs will be made,
basis and perhaps

the past year there were

Buccerio MUST report all new
the data can

be made later.

DLD2 6-DEC-73 0R3:03

Base Updates

6 dezember 1973

procedure for updating the
is the fozcal point for all
been given several documents that
upda tes,

Robilotta

report zeneration etc,

Cavanony Bucceiro, and
data basa updated will
administration offize2 [ Bucceirn) and

we all can be cooperative. b {
ory many data s2lements will be

more often when required.

no inputs from the admin office (ISI1)

therefore, the data base i3 sorely outdated
being made to add all nawv PR's and

within ISI. This leads to an important

PR and contracts for ISI

be continously recorded, That is,

is to be added at the time a respective number is
data is available at the time.

Additionally, th2 funding changes

must be
The process is easy and

by many people.

to Donna
once initiated

immediately reported

dissatisfactions please contact DAve
£7. Thanks.
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NLS frontends —=- Thanks

I had thought that a June—-July delivery of hardware for an ARC
production system would be plenty soon enough and would give us a
chance to do some expeiments and perhaps a first stab at a CML
interpreter for an 11, so that we know what the hell to order. Also,
a delay here will give us more time to evaluate the tasker

replacement situation.
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. -=— Charles.
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ZHI 6-DEC-73 03:0>
Response to JI's 20027 and NDM's 20417: Output NLS command

Gentlemen, with respect to the notion of creating a file which can be
viewed on—line throuzh NLS which appears as though the output
processor directives were in effecty why not simply produce a
segquential printer/tty file (using the OP) and then fo an Insert
Sequential to get it into NLS?? 1 know this is an obvious guestion,
but I think the REAL solution to the problem you raise should be
souzht and any interim solutions should come at a c>33t comensurate to
their payofir., The ability to see it in NLS form and not be able to
edit it in its formated form is worthwile but only iasofar as it will
save the user paper and printing time,
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Response to 20452:uppercase viewspecs from mouse/Keyset

Kirky, I think your suzsgestion about mouse buttons/upper case
viewspecs is very good, We will try to change it 30 that xx0 is
lowercase viewspecs and XXX is upper case viewspecs, with 0Oxx being

control shift, -= Charles, 1
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HI 6=-DEC-=73 DI:15 20739

Response to 20449 NLS connect to directory command

Keny I think Kirk is right in (20449, ) with respect to the NLS
directory command, It will require using READCA( ). !

T
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Response

SH1 6-DEC-=73 N9:25

Statement name referencing

the construct XNAME will move yvou to the naxt occurence of a

name NAME., To get to the first occurence simply

statement

statement

construct NAME (without the ¥) moves you to a
name, regardless of the file structure, This

about 10 times as fast as the %¥NAME form but should

internally

if there is more than one occurzanc2 of NAME in the

not know which you will find., 'ne exception to
after an OUTPUT FILE., In this case the file is
s0 that NAME is the same as .f) ®NAME, -= Charles.
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CHl 6-DEC-73 033228
Response to 201543 Command frequency study
Susany, nice work on the command freguency study. [ really feel that
if you had some better tools (which we should be able to build in the
new command interpreter) you could really get a zooil handle on the
System usage. Lets talk about it some time. -= Charles,
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SHI 6-DEC-73 09332 20743
INTERROGATI

Keny, why is the form of the INTERROGATE command not consistent with
the rest of the EXEC commands??2??2?2??2?7? What the hell is going on?

-- Charles. 1
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2HI 6-DEC-73 09:40 20744

Response to RWW's 20134:NLS on all TENEX's

Dicky I could not agree more with your views on getting nls

(including DNLS) onto all TENEX systems in the ARPANET, In fact, if
this NLS frontend-mini stuff works out well, 1 will bpe pushing to get
the backend implemented on other than TENEX systems (I think we could

do a 360/370 backend, for example ). -— Charles, 1



2HI 6-DEC-73 0924
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(J20744) 6=DEC-73 08:40; Pitles Author(s): Charles H., Irby/CHI;
clerk: CHI:

Distribution: /SRI-ARC: Sub=Collections: SRI-ARCS




CHI 6-DEC-73 09:43

Re 20115: Connect to host and insertion of status nassages

Keny with respect to the connect to host ideay, I thiak in the long
run one will not want to bother with different
accounts/names/passwords on all of the systems he as2s, Wny don't we
try to force this by try his current login—-name/acconuant/password for
the remote host and give hime a command (as yvyou sazzest) to override
this, I think the bigzest problem will be the account number, since
some have different forms.

With respect to the show commands allowing an insert at the end, We
will have to think about how we could implement that. We also need
to nake it very clean from the user's viewpoint. After thinking
about it for a while, I think it is a case nof killing an ant with an
h=bomby, but I am still willinz to consider it,
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Craigz Maxwell

Anita,
Can you tell me if Craig Maxwell is still with NMC? ¥F¥e keep gettin
thingzs back that we send himee..

Marcia
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re 201062 CM moving to .0 + 1

This problem is known and will be corrected in next major release ol

NLS. If this is not soon enoughy please let me know, This next

release will be up at ARC by the first of the year bat perhaps Feb

for the Utility. —-= Charles. l
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re 20573 : ARPA Final Report Planning

Dicky following is my opinion on your proposed papar for the final
report (I thought of no new ones):

Definitely should do:
192939598:9,10,12,13,14,18,19,23,26,27
Probablly should do:
496(could be combined with 5),7,11,15,16,17,21,235,24,
25by28(could be combined with 27),29 ditto ),31-35
Questionable value to reader outside ARC:
20 422,25¢c-25ey30( combine with 27)
Questionable value even to us:
l16b{since it has never really been used)y,25( tools used are too
primitive)

—= Charles,

SHI 6-DEC-73 10312
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re 20579 = ARPA Final Report Planning

(J20749) 6-DEC-73 10:12; Title: Author(s): Charles H. Irby/CHIL;

Distribution: /RWW; Sub-Collections: SRI-ARC; Clerk: CHI;




2HI 6-DEC=-73 10:38
re JEW's 20543 Journal Privacy Proposal

Jimy, your proposal for Journal Privacy seems fin2 for the short term
with the following exceptions:

1) The clerk's ident should be included in the access list, since
he/she clearly had an opportunity to read it befor2 submitting it and
may be called upon by the author to print copies of it, etc. I view
a clerk as a private secretary and think she will actually be doing
all of the work on the system. The CLERK command is being removed
fron the Journal subsystem.

2) You should make provision for the author (or his clerk) to expand
the access Llist or declasify it all together.

3) We should change the Ident File so that the check you have to make
can be fast (say by cross linking group members to zroups rather than
trying to construct the string you suggested (which will take
considerable time),

4)I dislike the connect to ident model. I would prafer a RELOGIN
command which logically did a LOGOUT/LOGIN for the aser,

5) I think this facility should be made availabla to all NLS files
and viewed as an additional layer of protection on top of that

provided by TENEX,

— Charles.,
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re JEW's 20543 Journal Privacy Proposal

(J20750) 6-DEC-73 10:38; Tritle: Author(s): Charles H., Irby/CHI;

Distribution: /SRI-ARC: Sub-Collections: SRI-ARC; Clark: CHI;
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*H1 y=DEC=T 104
re 20498, NLS command execution time estimates
(J20751) 6-=DEC=-T73 10:43; Fritle: Author(s): Charles H. Irby/CHIS

Distribution:s /ARH:; Sub-Collections: SRI-ARC; Clerk: CHI;
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2H1 b-DEC-73 10:51

re MDK's 20574, Quasi Partial Copies

Mike, just wanted to let you know that I have read ydur propasal for
QPC's etc. [ will prepare a more substantial reply, but I wanted you
to know that most (if not all) of what you suggest can be
accomplished via the Journal catalog without the need of a new

mechanism, Alsoy 1 wanted you to know that the Outpat Processor has
to scan every character of the file anyway, so there is no inherant
reason why separatinz the directives would make it faster, The
reason it is slow is 1ts implementation (how it scans those

characters) not the fact that the directives are enbedded (althouzht
this may add a couple of percent to a reasonable implementation).

—-= Zharles,
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JAKE 6A-DEC-73 10:53

Bad files

been havinz a rash of bad files in the last week or week and a

I have 4
half, In most cases they can be saved by outputting the fila, In a
couple of cases I found strinzs of garbage such as <{nuld>s and other
nonsense. Don't know if this is of interest to anys2ae but an noting
it fyi. JAKE

1
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Bad files

(J20753) 6—-DEC-73 10:533 Title: Author(is): Elizabeth J. (Jake)
Feinler/JAKES Distribution: /BUGS; Sub—-Collections: SRI-ARC BUGS; Clerk:

JAKE 3
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PR 6-DEC-73 11:34 20754
A Group Allocation for Analysis

When the NET and RADC users are moved over to the Utility, I would

like to get a group allocation for Analysis. We need one guaranteed

slot for Analysis at all times. We will not be heavy users (2-3%

maximum), but we need free access at all times and ander all

operational conditions if we are to do our job effactively. We must

te able to collect data and observe what is going on on the system

without any constraints, We must be able to do spot checksy, to

conduct tests, to link to users or conduct any sampling we deem

necessary without having to disrupt the online operations of another

group of people. 1

I feel that this independence is necessary. I fzel that it would not

di srupt anything within ARC and T know that it can s done now, 1

would like to get your agreement on this matter as soon as possible,

Vould a meeting be helpful? 2




PR 6=-DEC-T73 11:34 2

A Group Allocation for Analysis

(J20754) 6-DEC-=73 11:34; Title: Author(s): Paul Rech/PR;
Distribution: /DCE JCN RWYW SRL WRF; Sub-Collections: SRI-ARC; Clerk:
JMLS

Origin: <LEAVITT>FUN.NLS3;2, 6—-DEC-73 11:29 JML 3
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NIC 20764
Part of NIC 20414

1973 ARPA Project Summary

Prepared for: ARPA IPT Principal Investigators Conference
Los Angeles, Feb, 6-8, 1974

Prepared by: T, E. Cheatham
Harvard University

Aiken Computation Laboratory
33 Oxford Street

Cambridge, Massachusetts 02138

fhe ECL Programming System

The programming language EL1 has been specifically designed as a tool
for tackling difficult programming projects, i.e.,

projects on which existing languages could be used only with
cons iderable waste in machine and programmer time. A
programming language must, of course, be considered in the
context of a wider framework —— the environment in which it
operates, Along with the language ELl1, a programming

systemy ECL, has been designed to provide an environment for
the numan—-oriented use of the language. The programming
system allcws on-line conversational construction, testing,
and running of programs, In addition, the system provides a
significant number of facilities which systematically extend
the range of the language.

During the past year, the compiler went into fully
operational status, an EL1-oriented editor was designed and
implemented, a prototype version of the closure mechanism
was coded, and a measurement subsystem was designed,
implemented, and integrated into ECL.

1. Compiler. The compiler was checked out,

improved, provided with a good human interface, and released
for general use, Preliminary user documentation was issued.
Work continues on documentation, debugging, and various
Local improvements., Work on the addition of an optimizing
phase has Lteen started.,

2. Editor. The editor was designed to provide a
language—~oriented tool for the manipulation of EL1 programs.
It is a processor fully knowledgeable of the language and
equipped with commands specifically oriented to this task,
thus providing the programmer with a convenient editing
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capability far more powerful than character string
replacement., The editor is now documented and operational.

Jd. Closure, Closure may be regarded as a synthesis

of three distinct software construction tools: a mechanism
for fixing the values of variables, a program simplifier,
and a program specializer, This mechanism is used to
contract a program which has been constructed via the
structured programming technigue of developing functional
modules by refinement to dramatically reduce the overhead
which would otherwise result from the layers of extension.
A prototype version of the closure mechanism was coded, and
docunented,

4. Measuremsent-package., This package of routines

provides a means for making various measurements on programs
and functicns., A count of the number of times a function is
used can be kept or the fregquency of execution of each
statement can also be counted, The cumulative execution

time of functions and programs can also be measured. In
addition, there are routines to reinitialize or remove
counters and to print their values,

Automatic Programming

The goal of this research is a practical, running system
that will partially automate the task of constructing
real-world programs, Automating programming entails

trans ferring to the computer those facets of programming
which are not carried out efficiently by humans, It is felt
that the activities most in need of such transfer are the
verification and optimization (in a very broad sense of the
word) of programs, The orientation of the research,
thereforey, is toward the development of a system capable of
mechanical program verification and of mechanical
improvement upon an existing program.

During the past year solutions were found for two

key problems which are fundamental to providing the
technology on which such an automatic programming system
must rely.

l. Property-extraction., Program optimization is

typically effected by exploiting some invariance. Local
invariances are relatively easy to discover and are used in
many compilers., Complex invariances are harder to discover
but nave a far larger potential payoff since they allow
substantial optimization by source—-level transformation.
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To carry out significant program optimization, it is
necessary to determine such properties at each program unite.
Technigues have been developed for property computation in
iterative and recursive programs when the properties of
interest are a well-founded partially ordered set and the
application of these techniques to a variety of property
sets was analyzed.

2. Synthesis—of-loop-predicates, Current methods

for mechanical program verification require a complete
predicate specification on each loop. Because this is
tedious and error—-prone, producing a program with complete,
correct predicates is reasonably difficult and would be
facilitated by machine assistance. Techniques for
mechanically synthesizing loop predicates were studied, and
heuristic methods which derive loop predicates from boundary
conditions and/or partially specified inductive assertions
were developed., Also, as variety of supplementary methods
to develop auxiliary predicates required to facilitate the
employment of heuristic techniques were examined.
Implementation of these technigues has been started,.
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SUMMARY OF 1973 ACCOMPLISHMENTS BY SEKI—-ARC FOR IPTO
1873 ARPA Project Summary

Prepared for: ARPA IPT Principal Investigators Conference

Los Angeles, Feb 6—-8, 1874

Prepared by: Douglas C. Engelbarty Richard W. Watson, James C. Norton

Augmentation Research Center
Stanford Research Institute
Menlo Park, California 94025

INTRCDUCT ION

ARC has taken major steps toward two main goals:

1). Understanding and implementation of distributed system
structures and the user interface for a knowledge workshop that
provides a coherent, consistent, and flexible user window to a wide
range of intercommunicating tools existing within a resource
sharing computer network.

2). Obtaining wide application use of the evolving knowledge
workshop within a framework of Application to a variety of real
work environments, Analysis of the experience, Development to yield
an improving fit between needs and capabiities.

The steps taken toward these goals are described below.

DEVELOPMENT

NLS USER INTERFACE

ARC has achieved significant results in increasing the flexibility,
ease of use, implementation simplicity and generality of the NLS
user interface. Work was completed on design and implementation of
a command meta—language (CML) and command interpreter system
allowing higher level language specification of the user interface,
The user interface specification is compiled into a tree of
instructions to drive the command interpreter, providing
centralized command parsing and user feedback.

The approach taken allows experimentation with different command
language structures and feedback, simplification of subsystem
implementations, and adaptation of the user interface to
individual preferences.

It also allows NLS "frontend" functions to be moved to a
mini-computer. Such a move will benefit evolution of a
Knowledge Workshop system using tools distributed over a network
of hosts accessible with a coherent user interface from
mini-computer controlled terminals. It will also cut hourly
usage costs significantly. (We expect to cut NLS usage cost in
half in each of the next two years by this means). The approach
has already yielded a 25% source code compaction and an increase
in running efficiency.

v




A cleanup and redesign of the command language to remove known
inconsistencies, to add more novice oriented features, and to
benefit from two years of Network experience.

Addition of a User Profile System to allow the user to specify
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his private, default profile of optional user interface
parameters,

Addition of more Help facilities to provide either guick menu
help or direct branching to complete, queryable documentation
starting at a point related to an immediate problem. First lLevel
Help cues are derived automatically from the CML specification.

A restructuring of NLS functions into cleanly intercommunicating
subsystems.

Addition of initial features of an NLS Macro or Programming
facility. Present user—-written programs Iin the L-10 programming
language have been made readily accessible in a single
directory.

DIALOG SUPPORT SYSTEM

The NLS Journal system has been Integrated into the Network mail
system for both delivery and inputy, and we have taken a leading
role in the creation of a network mail protocol.

We began design of a distributed Journal system and associated
Network protocols that will allow various Journal functions such as
distribution, recording, cataloging, storage and retrieval to be on
separate Network hosts, Hesides allowing the Journal to run
cooperatively on several Network hosts, this system work provides
new insights into resource sharing techniques and concepts for
Network mail protocaol evolution.

We implemented an initial system allowing Journal systems on two
Network—based PDP—-1(s to work cooperatively.

Privacy protection capabilities are being added to the Journal.
INFORMATION STORAGE ANL RETRIEVAL

The NLS Query subsystem has been improved, to allow multiple NLS
file data basesy and in its user interface. A subset of Query
features are used in the Help system incorporated in the new user
interface.

Planning has begun for integration of NLS with Network data
management facilities such as the Datacomputer.

DISPLAY CONCEPIS AND TERMINALS

Steps have been taken to make the display version of NLS more
easily available to Network users, Since 1972 it has been
available from IMLAC terminals. In 1973 we developed an
inexpensive micro-computer boxy called a Line Processor.

The Line Processor and associated software allow low cost
mass—produced alphanumeric displays to be used (without
modification) with a Mouse and a Keyset (connected to the Line
Processor) as two dimensional Display NLS terminals, An
important aspect of this work was the extension of the NLS
virtual terminal concept and development of associated
communicaticn protocols, The results were also used in the
 Network Graphics protocol.

b
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Arrangements have been made to have Line Processors commercially
manufactured for about $1800 apiece., The first Network usage of
Line Processor supported alphanumeric terminals is expected this
Spring.
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We participated actively with the Network Graphics Group in the
. development of the gproposed Network Graphics Protocol.

OPERATING SYSTEM

The backup file archival and dump system, BSYS, developed at ARC,
was released to the Tenex community.

A Group Allocation system allowing controlled access to the systen
on a login slot basis was built and put into operation and released
to the Tenex community. This system allows the user population to
be split into groups and each group assigned a given guota during
different time periods during the day. An express Login capability
for short tasks such as printing a file or reading one's mail is
also part of the scheme.

Tenex changes necessary to support the typewriter version of NLS
have been incorporated into the standard BBN-released Tenex to
allow future support of NLS on any Tenex. Similar work to support
the display version of NLS from standard Tenex is proceeding.

NEW NLS SUBSYSTEMS

A number of new NLS subsystems have been built: a calculator that
allows operands and results to be obtained and placed in NLS files,
either by Interactive selection or by L10 programs; an offline text

. entry and editor using magnetic tape cassettes; some Tenex level
functions (such as file system and FTP manipulation operations)
have been made available at the NLS user level; and source level
debugging facilities,

APPLICATICONS
KNOWLEDGE WORKSHOP UTILITY

A contract was initiated to have Tymshare install and operate a
PDP-10 to run NLS for Network exploratory appnlication of NLS—based
Knowledge workshop technology. Tymshare personnel have been
trained in Tenex maintenance. ARPA-IPT has subscribed in a
separate contract to 60% of the expected capacity, and has
installed a TIP at Tymshare.

NETWORK INFORMATICN CENTER
ONGOING ACTIVITIES

Dialog support service was provided to the Network user
community, principally through the RFC mechanism and through the
Journal and Catalog systems.

Reference support service was provided to the Network user
community, principally through the Resource Notebocok (both

. online and offline)y, and through distribution of Network
Protocol documents to sites, associatesy; and other reguestors,

Information was provided to visitors interested in an
understanding of the Network's technology and resource

composition,

Participation was carried on in Network working groups




pertaining to preotocolsy and users! needs and interests,

Editing and publishing assistance was
offline versions of the AI Newsletter.

NEW ACCOMPLISHMENTS

ziven for the online and
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A new "paperback" ARPANET Directory was designed, published, and
distributed.

The ARPANET News, under editorship of MITRE's Jean Iseli, was
published and distributed by NIC on a regular basis both online
and in hardcopy. The NIC also contributed editorial assistance.

The Official Network Hostnames were straightened out (a major
undertaking )y published, and a list maintained with help from
Nancy Neigus of EBN, and Vint Cerf of Stanford.

Significant contributions were made to the establishment of
overall design criteria for both the NLS HELP system and the NIC
QUERY systemy a mechanism for browsing through and selecting
particular pieces of information from highly structured files of
general interest, such as the Network Resource Notebook.

The NIC's operations were quantitatively analyzed, to determine
costs and scope of operations. Goals, problems, and reguirements
of the NIC were described in the framework of its then present
(Fall '73) vector, in order to stimulate active discussions of,
and decisions abouty, the NIC's future role. It has been
proposed to serve the whole—Net user population with a set of
simplified basic services to be paid for from Network overhead
funds and to consider special sets of modular services for
special—interest ARPANET user communities to be separately
negotiated and funded.

ANALYSIS

A new function within ARC, called Analysisy has been established to:
Develop and publish methedology for analyzing Workshop systems such
as NLS in all their aspects, system operation,; user needs and usage
patterns etc.,
Publish results of the studies of existing operational experience,
Feed results back to developers for further system evolution.

Initial studies have been started in the areas of system and usage

economics and usage patterns, command timing and usage frequency, and
comparison between systems.

3
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During 1873, Lincoln Laboratory work in Speech Understanding Systems

has been directed toward the deve lopment of an experimental speech
understanding system. The system task is the vocal command of a data
retrieval, analysis, and display facility intended to support a

researcher in studying the acoustic correlates of phonemic events,

The system, scheduled for completion in April 1974, was sufficlently

far advanced by December 1973 to successfully recognize a number of
sentences in greliminary tests involving vocabularies of 200 to 500

words and context-free grammars of 111 to 300 production statements, -

The Lincoln system in its present form is composed of two modules,
One is a phonetic recognition module which takes the speech waveform
as input and produces a string of acoustic phonetic elements (APEL"s)
as output, The other is a linguistic processing module which uses a
lexicon and a grammar to propose and score sentences which could fit
the APEL string. A complete speech understanding system would include
a third module to provide an appropriate response for sentences
recognized by the linguistic module taking into account information
regarding the state of the world applicable to the task domain, OCur
work on the latter module has not progressed beyond the design stage,
and our system to date might be more correctly termed a speech
recognition system, S

The following two sections describe our work on the phonetic
recognition and linguistic modules and related research, 6

Phonetic Becognition 7

Work on phonetic recognition is divided between the Laboratory's
Fast Digital Processor (FDP) and TX-2 computers, The FDP handles
Jobs which require much computation of a signal processing nature
sich as extraction of linear predictive coefficients (LPC"s) and
spectrum analysis., The FDP also does phoneme class segmentationand
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formant, tracking. Consider— able effort has been devoted to

achieving accurate formant tracking for use as basic input to

phoneme identification programs. Our formant tracker uses

appropriate smoothing and consistency rules to associate peaks in

the LPC spectra with formants, Spectral enhancement, obtained by
recomputing the spectrum on a circle of radius less than one, is

used to resolve merged peaks or bring out peaks which had been

Lost due to nasalization effects, Excellent results are being

obtained. Ta

Segment identifications in terms of APEL"s is carried out on TX-2.
The APEL"s in many cases correspond to phonemes, but in some cases
represent phoneme classes such as nasals which are not yet further
differentiated. A first version of a complete acoustic phonetic

il front end"" has been integrated and tested with a corpus of 73
sentences. The results are represented by a set of confusion
matrices which cannot be readily condensed into a single number or
a few words, We feel that they are encouraging and roughly
represent a capability to adeguately handle a task with a

. vaocabulary between 100 and 200 words with moderate linguistic and
semantic support, Tb
Linguaistics 8

Our work in linguistics has been pursuing alternative approaches

to the problem of finding and scoring sentence candidates. These
approaches are intended to explore different parse and scoring
strategies, different points of application of phonological rules,

and the potential for parallel processing. The approaches are

identified by the names LPARS, CASPERS, VASSAL AND GSP,. SBa

LPARS was developed by P. L, Miller for his Ph.D. thesis at NIT.

It recognizes Llocal parse structures anywhere in an utterance and

later connects them by searching for words that might reasonably

exist between them. The LPARS work is complete and will be

published as L.L. Technical Report 503, S8b

CASPERS is being developed by J. Klovstad for his thesis at MIT.

CASPERS uses our augmented context-free grammar, and left—to-right

parse, and a degarbling dictionary lookup process that can handle

the application of phonological rules across word boundaries. The

system design aims at the efficient use of the available

information. Sc

VASSAL uses heuristic search technigues and a finite context—free
' grammar, It can parse either left—-to-right or outward from
"Mjglands of reliability"" found within an utterance. It has been
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develoged as a vehicle for exploring the effectiveness of various
heuristics in control—- ling the search program,. 8d

GSP is tased on the General Syntax Processor concept of R. Kaplan.

We view GSP as a good vehicle for studylng parsing strategies and

for investigating the potential for parallel processing in

linguistic applica- tions. We have developed a GSP system with

graphic displays and tablet interaction which allows a user to

watch a parsing process Iin action and control the order in which
possibilities are tired. 8e

Both VASSAL and CASPERS have been used successfully in tests with
the phonetic recognition module, 81

Speech Data Ease 9

The Lincoln speech data base now contains 200 utterances with
phonetic labels and processing results, It is accessible to the
network via TELNET and data retrieval is possible via SURNET, a
. protocal based on the standard file transfer protocol. fa

Password Scheme 10

We have developed a password scheme which does not reguire secrecy

and which is, therefore, well suited to the open environment of

IX-2. All aspects of the scheme may be known to anyone attempting

to intrude. A .journal article on the scheme has been prepared and
implementation is contemplated for the near future. 10a

TX-2 Systea 11

The TX-2 system has been extended by the addition of an IBM
3830/3330 disk system.The new disk now handles all file storage
and user swapping with significant improvement in performance, l1la
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I ARTIFICIAL INTELLIGENCE PROJECT

A, New Directions, 1In the past vear we initiated a major change
in direction on our AT Project as we ceased experimentation in the
dos main of & mobile robot and began work on a computerebased
consultant system, We plan ultimately to have the system advise a
human apprentice technician about how to install, operate, modify,
troubleshooct, and as= semble electromechanical equipment, 3
Although we have selected a new task domain, we remain committed
to the central Al topics of problem solving, visual perception,
modeling andé speech understanding as primary areas of interest,
work on these topics, as outlined below, is intended to contribute
to the consultant system,

B, Problem Solying, We haye worked oyt most of the design
details for a "procedural net" system, a new hierarchica)
planegeneration and executionemonitering system, The system
generates a network structure that allows a plan to be presented
at varying levels of detail in order to match the apprentice’s
ability,

wWe have alsc designed and implemented in QLISP a program that
simulates the topwlevel behavior of an automatically controlled
air com= pressor, This program models many of the
cayse=andeeffect relations that determine the compressor’s
behavior, and can thus be used as an ine formation source for
programs that do trouble shooting and question ansvering,

¢, Ferception, We have implemented an interactive scene

20778
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interpre= tation system specifically designed for expressing, and
experimenting with, perceptual strategies, The system allows an
experimenter to ex= press basic perceptual concepts to a computer
using pictorial examples, and to build up more complicated
structures from these basic concepts using both symbolic and
graphical means, 7The system has been used to formulate
interactively (1) descriptions that distinguish some objects
commonly found in indoor room scenes (e,g,» @ chair or table), and
(2) corresponding programs that locate these objects in images,

We are si= multaneously working on a perceptual executive intended
to create suych programs automatically,

We have designed and implemented, in a preliminary fashion, a
semantic scenesunderstanding system in which locally ambiguous
scene interpretations are disambiguated using global constraints
supplied by a user, The hallmark of the initial work is the
redundancy of suitahle constraints in typical scenes and the ease
with which suech constraints may be interactively specified,

The feasibility of a scanning, time=of flight range finder which
will develop & field of depth values was demonstrated with the

completion of a prototype version,
SPEECH UNDERSTANDING PROJECT

As part of the ARPA Speech Understanding Program, we implemented
the second version of a speech understanding system intended for
sitya= tions where accomplishment of a relatively complex task
requires a dia= log with the user involving the achievement of a
number of sybgoals, The design of the system is distinctive in the
way that various sources of knowledgemsssyntactic, semantic,
pragmatic (and, potentially, prosodic and acousticephonetic)==are
coordinated through a parser (1y to guide the application of
acoustic processing algorithms and (2) to relate the results of a
successful parse to operations on a model of a particular task
domain,

SPEECH COMPRESSION PROJECT

A, ©Speech Digitization by LPC Estimation, The Telecommunications
Department at SRI has peen successful in developing an LPC
compression system that offers highequality speech transmission
with a compression factor of 3 to 6 greater than achieved by
previous technigues, As a result, the average bit rate
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requirement has been reduced to approximately 1000 to 1500 BPS for
packet communicaticn systenms,

B, Speech Digitization Excitation Study, This effort has devews
loped the cencept of a voicewexcited linear predictive vocoder,
While this method of providing excitation to the linear predictive
synthesizer requires a higher transmitted bit rate (approximately
8000 to 9600 BPS) than pitchwexcited technigues, it cannot make
piteh errors and veice= unvoiced decision errors common to the
latter technique,

RELATED TCPICS

A, Industria)l Automation, Under joint support from NSF and prie
vate industrial firms, we have begun a program to develop advanced
automation techniques, This program is of broad scope, It
includes the development of new hardware like hands and sensors,
the developrent of software for "pregrammingebyedoing" inspection
and manipulation rou= tines, and the yse of an industrial Unimate
manipulator ynder prcgram control, Along with its technical
content, which stems in good measure from our AI work, the progranm
is beginning to attract attention because of the mechanism it has
established to transfer research results to actual or potential
industrial users,

B, GQlisp, We have implemented a QA4=like language as an
extension of INTERLISP with two major attendant advantagesi the
elegant programs= ming environment provided by INTERLISP {s
available tec the QOLISP pro= grammer, and program execution time
has been speeded up by a factor of between 10 and 30, QLISP {is
becoming our main language for problems solving and modeling
proagrams, and is alsc being used at Stanford for automatic
programming research, A modular and readable program veri= fier
has been written in GLISP and has been used to prove the core
rectness of several fairly complex algorithms,
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Network Analysis Corporation's contract with ARPA has the following
major objectives:

S
(1) The development of technigques for the analysis and design of
large computer networks for resource sharing and communications;
Sa
(2) The application of these techniques to study the properties of
such networks for use in studying Defense Department computer and
communication reguirements; and
Shb
(J) The application of recent computer advances, such as
interactive display devices and distributed computing, to the
analysis and design of large scale networks.,
Sc
The following were ma jor accomplishments during the past year:
6

A study of the effect of point—-to—-point and broadcast satellite
cnannels on ARPANET cost and throughput was completed,

® .
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Investigations of large network routing schemes were continued
including new routing methods for both high bandwidth and for
partitioned networks.

A multiplexing experiment to obtain low cost leased line terminal
access to ARPANET was successfully completed. Four CRT terminals
are now operating on a single 4800 BPS line into ARPANET TIP.

fhe first phase of an Interactive network data handling system has
baen completed for an IMLAC display editing system for large
network graphicse.

Part 1 of a study of network reliability and economics for a
systems with 1000 nodes was completed,

A new large network design technique, based on "cut—saturation”
was developed and found to be more cost effective than the branch
exchange technigues currently in use.

The secand phase of a study of terminal oriented network cost and
performance was completed,

Tne definition of a network analysis problem solving system was
completed, This includes system deffnitions for network data
structure manipulation, network algorithm programming, and the
first phase in the specification of a network programming
Languagee.

The first phase fo a detailed, event oriented simulation model to
develop flow control and routing algorithms was completed for the
packet radio system.

A study of the combination of packet broadcast technologies and
tvro-way coaxial cable system for use in urban and suburban
environments was completed.

Major progress was made in the development of flow control and
routing techniques for packet radio. '
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Recent technical publications are given below. In addition,
approximately 10 new publications are presently in preparation.

"Tools for Planning and Designing Data Communications Networks",
Proceedings of the National Computer Conference, May 1974,

"On Splitting Random Accessed Broadcast Communications Channels",
Seventh Hawaii International Conference on System Sciences,
January 8-10, 1974,

ipacket Switching Network Design: A Case Study," National
Telecommunications Conference, Atlanta, Georgia, November 26-28,
1973,

"Deterministic and Adaptive Routing Policies in Packet—-Switched
Computer Networks," Proceedings of the IEEE ACM Conference on Data
Networks, Tampa, Florida, November 12-15, 1973.

"A Unified Algorithm of Designing Multidrop Teleprocessing
Networks," Data Networks: Analysis and Design, Third Annual Data
Communication Symposium, November, 1973,

"Computational Considerations and Routing Problems for Large
Computer Communication Nets," National Telecommunications
Conference, Atlanta, Georgia, November 1973,

"Issues in the Design of Large Distributed Computer Communication
Networks," National Telecommunications Conference, Atlanta,
seorgia, November 1973,

Mgouting in Computer Networks," Networks, January 1973.

"Avoiding Simulation in Simulating Computer Communication
Networks," National Computer Conference, 1973.

“"The Flow Deviation Method: An Approach to Store—-and—-Forward
Communication Network Design," Networks, January 1973,
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“Topological Optimization of Computer Networks," Proceedings of
IEEEy, November 1972.

Tk
"Rgeliability Considerations in the Growth of Computer
Communication Networks," National Telecommunications Conference,
November 1873, |
71 |
|
wpecursive Analysis of Network Reliability", Networks, July 1973.
Tm
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In 1973 Project MAC continued work under ARPA support in the areas of
sutomatic Programming, Computer Aided Programming, The Mathematical
Laboratory, Certification, Displays and Networks.

Autonatic Programming: We are well underway on an ambitious and

’ Long-range effort to discover and develop means for the realization
of systems that will make possible the automatic production and
maintenance of computer programs, We envision that the users of such
a system will engage 1t in a natural language discourse that will
cause the system to produce the programs, modifications or actions
that the user wants. The discourse and the resultant effects would be
Limited to the narrow range of application of the systems' expertise.
This expertise must cover both the problem domain that the program is
to be applied to and the task of computer programming. In addition,
the system must have sufficient real world common knowledge in order
to deal with natural language and a modicum of common sense in order
to understand what the user wants. During 1973 a succession of three
experimental languages ( NAPL, MAPL II, and OWL) were designed and
implemented toc further our capabilities for representing knowledge.
faportant progress was made on natural lLanguage systems, including
the task of incorporating Ogden's Basic English as an initial working
voucabulary. Many of the tasks of taking descriptions of domaln
specific problems, in the area of inventory controly, from high levels
of anstraction down through various layers of translation and
concretization have been programmed and tested. This includes the
final step of running automatically produced programs on a specified
target machine. In addition, an efflcient and compatible LISP for
Multics has been implemented, debugged and documented.

Compuater—Aided Programming: This is a branch of Automatic Programming
' that has as its goal the creation of a programming environment that
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will allow someone, skilled in the use of the system, to be assisted
in the tasks of creating, debugging and documenting a program. The
key to this concept is an on—-line, interactive library of procedures
and data along with machine understandable information about the
function and use of these components, There are now in operation the
anajor parts of systems that augment a programmer's ability to
specify, retrieve, prepare, test, debug, validate, document, update
and understand programs, An extensive library of subroutines has been
continously expanded and an information retrieval system has been
implemented to enable users to access programs and other data on the

basis of the desired function rather than just on the basis of name, 6

The Mathematical Laboratory: This system is perhaps the most advanced
example in existence of an "expert" program., It is rapidly becoming
an important tool for substantive research, It seems clear that
farther progress will lead to the time when nearly all of engineering
mathematics, and much of applied mathematics, will greatly profit
from the use of such systems. It is also clear that the users of
systems such as MACSYMA can benefit enormously from the addition of
some common sense knowledge and reasoning ability. This will allow
the system to take into account what the user is trying to accomplish
and to take advantage of knowledge of the physical reality
represented by the mathematical constructs, In 1973, a major set of
LISP improvements were implemented, including those that allow users
to share data in addition to code. This is of great importance in
saking practical the delivery of such million byte systems to many
users simultaneously. MACSYMA was implemented on Multics., The EZGCD
algorithm, which is often linear when competing algorithms are
axponential, was developed and installed, Advanced representation for
rational functions have been installed and a complete users manual

has been published, 7

Certification: During 1973 we started a new program to explore how to
make the protection mechanisms of operating systems certifiably
correct —— or at least auditable. The vehicle for this research is a
special version of the central core of the Multics systemy in which
we are restructuring areas such as the ARPANET communications
interface and the virtual memory support mechanisms, with the goal of
reducing the quantity of software which needs certification by an
order of magnitude, yet without sacrificing function. This particular
strategyy, and vehicle, have been chosen in the hope of soon having a

practical impact,. 8

Oisplays: During 1873 a high resolutidn display whose raster and
video are compatible with standard television was designed and

tested, The concept has proved succeE'&ul, and we are negotiating
with potentail suppliers. This syatei.}s designed to provide low
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cost, nhigh resolution (1,000,000 point pictures) character displays
along with arbitrary graphical pictures.

Networks: Network service was maintained on Multics through a

replacement of hardware ( the 6180 replaced the 645) and a switch to a

second network IMP., ¥We are ilmplementing the resource-sharing

grotocol proposals of BBN, and we will propose new protocols for
authentication and resource usage controls. The Dynamic Modeling

System has implemented programs that automatically make use of

network resources without the user having to make explicit requests. 10
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During 1973 the network continued to expand at a healthy rate, and
fostering this expansion continued to occupy a central place in the
group's activities. The number of nodes on the net increased from 35
to 45, up 30%; geographical exansion was also noteworthy, with one of
the new nodes located at the Norwegian Seismic Array in Kjeller,
Norway, and another at the University of London in England.
Comparable growth was exhibited in the number of Host computers
connected (approximately four dozen at the end of 1973), the volume
of traffic on the net (grew by 250% to 2.75 million packets per day),
and the number of individuals making use of the network's facilities.
A figure for the latter is difficult to determine with any accuracy,
bat at a recent count the Network Information Center recognized the
identities of some 2,000 users.

Other activities of particular interest have included the following:

Four "Very Distant Host" interfaces were installed during 1873.
The VDH option enhances network accessibility by allowing
computers to connect to the network over error—-controlled
communications circuits,

All IMPs and TIPs in the network received memory retrofits during
the year in order to improve performance and allow addition of new
Logical features; other hardware changes were implemented to
permit more flexible configuration and ilmproved reliability.

iaprovements were made in the performance of the TIP, including

20788
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better handling of modems and high speed lines,y, improved services

from the TENEX Resource Sharing Execy and the adaptation to new

kinds ot terminals, A notion which has aroused considerable

interest is the TIP's automatic remote use of TENEX, allowing a

small machine to exhibit large machine behavior, 6c

A continuing effort on network reliability has included sizable

software changes in the IMPs and TIPs to checksum data structures,
routing code, and routing messages in order to reduce the

sensitivity of the net to hardware failures., Other reliability

efforts included the completion of an auto—dialer facility for

testing TIP ports nationwide, improvements in trouble reports from

the IMP3 to the Network Control Center, and a very large amount of
attention to detailed INP, TIP, modem, terminal, and Host

connection troubles of all kinds. 6d

A major group effort continued on the design and construction of a
new modular line of IMPs based on the Lockheed SUE., By the end of
1373, an ll-processor version of the High—-Speed INP was operating,
and packets had moved between an old style IMP and a SUE-based
idP., Designs were complete for all special BBN cards, and most
. cards were in production form. 6e

Ivo satellite IMPs were completed and tested with initial versions
of the software; investigations of broadcast algorithms continued, 61

We commenced a multi-stage change in the routing algorithms of the

net. By the end of 1973, changes had included improved routing
propagation and the ability to handle low speed circuits properly,

for exaaple, the link to Norway. 6g

We played a leading role in the codification of new Telnet and
file transfer protocols and participated in the study of protocols
for international network interworking. 6h

#e designed and began implementing a "Private Line Interface"
mini—Host to permit use of the network for secure traffice. 6i

We continued working on and have now nearly completed a "Remote
Job Entry" mini—-Host to permit connection of RJE terminals to the
network. 6J

Finally, a major effort in addition to the activities above was

explaining those activities to the public, iIn the form of conference

participation, entertaining of visitors, and documentation, Most of

sur existing manuals underwent at least one, and more often several,

major revisions; three new volumes were completed (and then regularly
. updated): the documentation of the IMPy, the TIP, and the Network
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Control Center programs. A long array of visitors included
delegations from Japan and the People's Republic of China.
Professional papers written during the year included:

MAn Advanced Computer Communication Network," for the AIAA
Computer Network Systems Conference;

A New Minicomputer/Multiprocessor for the ARPA Network," for the
1973 NCCE;

"Fne ARPA Network," for the NATO Advanced Studies Institute in
Brighton, England;

"Reliability Issues in the ARPA Network," for the ACM/IEEE Jrd
DATACOMN

Mpesign Conslderations for Routing Algorithms in Computer
Networks," "The BBN Multiprocessor,”" and "The Satellite INP for
the ARPA Computer Network," all for HICSS-7 1974;

and "Some Computer Network Interconnection Issues," for the 1874
NCCE.
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KIRK 6-DEC-73

Response to your response (20449,) to my item (20452,) concerning

mouse and keyset codes, It will be nice to be able to input capital
vievsspecs., It would be nicer if caps could be input in a stream of
lower—-case just by pushing down one more button, [f you are not

going to do anythin with X0X character input conbination, is it

nossible to make it lowercase viewspecs as well as XX07?
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Need for an IMP Slot for SRI-ARC in Spring 74

Johny Bob,y, Steve (I'm not suree who has responsibility) we are
planning development work, see (20713,)y, on an NLS Frontend systen to
control displays, feedbacky command parsingy and evaa execution of
some common commands, This system will communicate over the ARPANET
to the backend system running on some host. To do sar work we need
an IMP connection. We had counted on one of the two free ones on the
SRT IMP, but now find that they have been allocatedy one to Stanford
the other to the SRI Speech project. This NLS Frontend progject is a
major thrust and not being able to get an IMP slot would be a serious
problem, What suggestions can you offer? Thanks Dick
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A Reply and Thanks to CHI

Charles ... Thanks very much for your responses to mny notes on the
NIC and on QPC's, it is gratifying to me that you agree with my
thoaghts on the NIC and where its going, its problens, etc,

On QPC's, 1'd be satisfied with almost any mechanisn that allows one
to append information to a Journal item after it's ba2en journalized.
Hut I think the QPC has wider applicability than just to back-links.
That's why I threw in the example of Output Processor directives: a
lonz-held objective of mine has been some reasonable way to eliminate
imbedded directives, and [ perceived that QPC's could handle that
too. [Unless 1 specifically want to see themy, directives really are
annaying as hell to me (and I presume to others) in display or output

quickprint, ]

On the DIRECTORY / DIRECTIVE conflicty you're right of course: it
will be difficult to preserve the three character uniqueness, But 1
think it's worth tryinsg. cee Mike
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See

put NLS command

also (20027,) (20417,) (20737,).

18:01

LES)



NDM 6=DEC-73 13:01 20800

Output NLS command

Output Device Teletype does not now allow one to prodfuce a file

(seguential or otherwise) Instead of printing. Outpat Device Printer

files would reguire a special Input Sequential routine to convert to

NLS (as CHI suggested). Elizabeth sugzested that it would not be

very difficult for Output Device Teletype to produc2 a sequential or

NLS file (of one line statements) which might satisfy the need.

Pagination can be controled by the PSw directive (t>» accomodate both

JI and DHC). This seems like the easiest, cheapest, and most
straightforward way to go if we wish to provide an iaterim solution. 1
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KwWCsin, I'n

still rather new to this business, but does everything in research

I tend to agrre with JE¥W, DIA, and DCW on the name

have to be named with an acronym? If we took a nam2 like KWCS1 to a
marketing firmy, they'd laugh. "Ogtility" means sometning which
provides a useful service to the public; it's a nic2 word. Why not

"Utility—-one"?
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INSEOH problem with double spaced file.
5

}“(‘l’ some reason 1 nsen ‘l fa i l ed me ' or t‘\\' 1 i rs 1 1 l na m
i
+

<SISARTO>WTLISP,TXT3S1, Could it be because this is the first

spaced file sequential file on which I have tried to use it?

double
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KIRK 6-DEC-73 20:33 20803
Update to the message below this one,
|
1 besides the double space problem. I found blozcks of text out of I
place (last half of three paragraphs together at the end, Last two
branches in the middle, Second three paragraphs toward the end,
etce )e 1
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(J20803) 6-DEC-73 20:38; Fritles Author(s): Kirk E, Kelley/KIRK;

istribution: /NDM: Sub-Collections: SRI-ARC; Clerk: KIRK;S



DHC DAY ARH MDK 1-FEB-74 16:32 20804

USING Network Service Report

USING Note # 9O D. Crocker (UCLA—NNC)

Je. Day ( ILL-AN1S)

NIC # 20304 A. Hill (SDAC-TIP)

M, Kudlick (NIC)
6 FEB 74

Considerations in Defining
and Evaluating a Network Service

This report is the product of the Network Users Interest Working
Group (USING) Service Center Definition Committee. We would like to

thank Dave Walden (BEN-NET) for his suggestions,

[ )

This report attempts to list the parameters that are important when

defining performance criteria for a Network service.

Though we gave thought to the ordering of the listed categories, we

are not sure what meaning should be attached to that ordering. 4
.lt is hoped that the guestions raised and/or left unanswered by this
report become objects of study by the Performance Measurement
Laboratory (Network Consumers Union), proposed by Craig Fields, )
Specifically, we believe that such a laboratory should work to
develop a service rating system, so that users can Know at a
gzlance what to expect from a service, We feel that a rating system
that would give an individual rating for each type of service
of feraed would be of the greatest usefulness, The definition of
such a rating system should be done in coordination with the
me asurement of the various services to better insure completeness
and crediblity of the rating. Sa
The categories we have chosen are: 6
Context of Service
Predictability
Availability of Individual Services
Stability
Reliability
Accountability of Service and Personnel
Raguired Services
Ontional Services
Security
Convenience
Helpfulness 6ba
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Please note our use of the word "service" instead of "system'". Cur
intention is to avoid confusion with the concept of an "operating
system". A machine with a given operating system may actually
offer a number of services (e.g.y file storage, batch processing,
and interactive math computations). Our focus is upon INDIVIDUAL
services, rather than the overview of a site.

ALso note that we consider an operator of a service to be the
"owner" of the computing resource, Other types of service are

possible (e.2.9y the ANTS project). Though peculiar requirements
may apply to these services, we do not consider them in this

report,
The parameters?

l. Context of Service

"Context" embraces the concepts of the intent of a service and
its relation to other services.

What is the service intended to do?
Ory, what is it optimized for?
How well is it supposed to be able to perform?
Who is the service intended for?
What alternative services are available to the user?
Can the service be accessed by other than Network users?
In all cases, it is desireable that a service be
accessible ONLY through the Network, so that all users
(including systems programmers) get the same view of the
system,
Is the service "Network oriented"
A user's expectancies should match a service's context. This is
most easily accomplished by having that context explained,
BEFORE the service is used.
Therefore, the services offered by a site should be
well-defined and documented and a user should be able easily to

discover what services are being offered by a site.

2. Predictability

205804
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Predictability is basically the quality of not offering the
user any surprises (i.e.y of meeting the user's expectancies).
Expectancies, in this case, should be distinguished from
idealized wishes, since a service will never meet the Latter.

Predictability is essentially a psychological parameter and is
consequently somewhat difficult to measure. A service's
stability, reliability, and the user's awareness of a service's
context all affect the user's sense of the service's
predictability.

An important example of predictability is in the similarity
between some services,

If two services (€.2.y two Tenex's) claim to be ALMOST
identical, then they should be EXACTLY identical. That is,
if a user has reason to expect egquivalence, the eguivalence
should be there.

Another example is that of scheduled down—time,

It is better for a service to be unavailable for the same
two hours, everyday, than to be unavailable for six hours on
two days of the week. The rule describing the service's
availability is simpler for users to deal with.

Availability of a Service

A service'!s rate schedule and schedule of availability must be
easily obtainable,

In a network environment, this means there should be a
(virtual ) central repository of such information., That is, a
Network user needs to have a common interface to the
information,

A service must be sufficiently available to be useful.

[he minimum number of hours —— or whatever measure is to be
used —— is not at all clear and will probably vary greatly.

An interactive service obviously needs to be available
more than an hour per daye.

On the other hand one hour per day for a batch service,
accessed only by demon processes at other services, could
conceivably be adeguate.
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As a realizable starting point, we suggest 12 hours per day
and six days a week as an average minimum for a site's
availability to users,

Ihe desired goal is 24-hours per dayy, 7—-days per week
availability. A service should justify any deviation from
this level of availability.

Even Preventive Maintenance periods that impact service
availability should be minimized and regularized,. ( See
section 2y, on Predictability.)

Major Changes to Server Host System

A Server Host should provide gquality controlled assurance
that changes to its service do not invalidate previously
used procedures, subsystems, or other software facilities
without ample (minimum of one-month) notification to the
user community,.

Known and predicted effects of changes must be well
documented for users.

The quality controls should make reasonable attempts to
assure that new changes WURK, that adequate backup to the
replaced software is feasible (i.e.y that the transition
isn't irreversible if major bugs are uncovered), and in
short that the user community's dependence on the service
isn't drastically affected without adequate alternatives.,

Since any ma,jor change can be expected to have some

deleterious effects, the phase—in of such changes should
be timed for light-lcad periods. For example, the months
of June and July would be poor choices for most pro jects,

Freguency of Changes to Eilling (Rate) Schedule
Given the dependence of users on annual budgets, changes to

the billing schedule that increase users'! costs should be
kept to a minimum,
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Reliability

Software and Hardware

This can be measured in several ways, for example:
a) Number of crashes per day ;
b) Average duration of crashes;
c) Mean time to failure (mean time between crashes)

Note: We define a "crash"™ to be an "unschedul ed
unavailability" that is the fault of the subject service
(as opposed to the subnet, or other systems not under the
control of the service).

fe suggest that a service be deemed "reliable" if it is
fully operational and usable through the AKPANET at least 90
percent of the time during which it is advertised to he
available, with no more than three "crashes" during any six
consecutive days"' period of operation. Periods of six months
should be used for computing average reliability.

A truly reliable service will be able to run through
scheduled down—time, That is, it will continue FEOM THE
PCGINT AT WHICH IS STCFPED, rather than doing an
auto—-restart,

Files

Lost or Damaged Files

I1f any file is lost or damaged as a result of hardware
malfunction or operator error, any service dependent upon
it will be considered to be net fully operational and
usable commencing with the hour in which the problem was
detectedy, and continuing until affected users are
notified that the problem is corrected,

Recovery of the latest intact version of a damaged or
lost file should be accomplished within a four—hour
period from the time of notification to the Server
Host's Operations starf,
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A billing credit for file storage charges incurred by a

user from the point in time that a file is damaged or

lost to the point in time that the latest intact version

of it is restored should be made to that user's account,
Additionally, we believe the user should be rebated for

costs incurred in getting the backed—up version of the

file to the state of the file that was lost,. Telal

Saving Changed Files Telb

The utility operation of saving changed files of the
on—line file storage medium by dumping them onto an
off-line, tertiary (back—-up) storage medium such as
maugne tic tape must be done at least once per day. (This

need not be the same function as "archiving", described
next, ) Telbl

Files thus dumped must be saved on a systematic cyclic
retention basis, which we suggest should be something
like the followings: Telb2

Either: TeZbla

CHANGED files should be dumped once per DAY and

those so dumped during the most recent six days

should be retrievable on regquest to the Server Host
Operations Manager, Te2blal

ALL files should be dumped once per WEEK and those

so dumped during the most recent four weeks should

be retrievable on request to the Server Host

Operations Manager, Te2blal

ALL files should be dumped once per MONTH and those

so dumped during the most recent three months

should be retrievable on request to the Server Host
Operations Manager, Te2blal

Or: Telb2b

A no-cost service should be provided which allows

users to back—-up and retrieve files., Files should

be available from tertiary storage for one month.

In the case of deferred execution of back-up

requests, the actual copying of a file to/ from

tertiary storage should take place within 24 hours

or the user's regquesting the operation. Te2b2bl1

Archival Storage and Retrieval Telc
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This service is almost the same as the second option for
saving changed files (having users request specific files
be archived). The difference is that archived files must
be saved indefinitely.

Accountability of Service and Persogonel

A user should be able to find the source of a service's action
(ee2.y which operator cancelled the ,job and why?)

Software, usually in the form of machine-readable logs, should
facilitate this whenever possible,

Required Services

A.

Be

User Interfaces (Consultants and COperators)

A person knowledgeable in use of the Server Host software,
and in problems associated with accessing the resource
through the Network, must be available to answer reguests
tor general (beginner—level) information. Manuals on usage
sktould also be available to users.

An operator should be on duty during all hours of service
availability. Mechanisms should be provided for easily
requesting specific operator actions,

File Recovery

See "Reliability",

User Billing Information
Accounting for Resources Used

A detailed monthly report, indexed by relevant accounting
parameters, must be provided to users who are billed for
service usage,

An appropriate expenses—to—date statement should
accompany every pliece of output, for batch services, and
every logout, for interactive services, It is recommended
that a history file also be available for interrogation.
This file would indicate dates, times and duration of
access, according to each service used (e.g.y cpu, tape
1/0).

Usage Statistics
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Accompanying billing invoices, users should receive a

statement of what services were used in the billing time

period, Specifically, the statement should include a

detailed summary of storage usage, CPU cycles used,

Weonnect time'" used, and usage of any other billed

entities, in appropriate units, Tedbl

D. Documentation Te4

User—-oriented documentation should be available in the

following forms: Tgda
(1) A file conforming to the specifications of the USING
Documentation Committee, including up to date NIC
RKesource Notebook dataj; Tez4dal
(2) Primers and reference manuals for all available
resources; Tez4dal
(3) On—-line HELP system (for interactive systems) to
provide both novice and experienced users with on-line
assistance in using the service; Te4ad
’ (4) Schedule of rates for services oftered, Tzda4
3., Optional Services 7h
Express/Priority Service hl
Provision should exist for some type of rapid—-turnaround
(usually called "express'"), guaranteed access, and/or
guaranteed—percentage—of—cpu service, This would allow
users requiring resources within a well defined set of
xinimum operations to receive system response at a rate
greater than that for average users, Thla
Overnight/Off-hours Rates Th2
frovision should exist for reduced rates for use of computer
resources during other than "prime" hours, both to encourage
a Leveling of the load average by moving non—essential jjobs
to off-hours, and to encourage more utilization of the
service by users with limited funds. Th2la
Demcnstration Priviledges 7h3

This is a variant of Express service and primarily consists
in a service's working with a user for planned
. demonstrations, such a site visits, Th3a
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Security

Security mechanisms should be provided to restrict access to
service's and user'e resources. This should include restricting
the ability of systems programmers from accessing the workspace
of users.,

Cbviously, this means that a person should be able to change
his password without needing an intermediary (e.g.y a
systems programmer).

Known bugs to security mechanisms should be corrected as
quickly as possible,

Convenience
Convenience of use is measured by the number and nature of the
steps necessary to perform a task, A service's convenience

needs to be appropriate to the task it is intended to perform,.

For our purposes, a service is sufficiently convenient to use
if it is perceived as such by its users.

Helpfulness

Helpfulness is another concept that is hard to measure.
Basically, the degree of a service's helpfulness can be
assessed by finding the extent to which users feel they can get
assistance versus the extent to which they feel they are on

their own (and, in fact, to which they ARE on their own).

For our specific recommendations, see "Context of Service" and
"Documentation",
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test mail

tave this is a test message to see if it reaches you now, please rsvo

if yvyou et tis. if yvyou don't let me know,
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Thoughts on the Automated Office

The purpose of this memo is to present some embryonic ideas of my own
about what I think a typical manager/staff officer/bureaucrat needs
in a computer—based workshop. The ideas are my owny based on
experience at military schoolsy, a militry headquartars, and the ARPA
office. The time spent in formulating them is approximately egual to
the total character count divided by 10 characters per second,

Keeping in touch

Really, the main advantage of workingz in a computer at all is that
it potentially permits one to integrate one's connunication with
the world with one's personal work space. Hence2y, I'4 like the
following facilities:

When I log iny I'd like to see a list of all the
communicationsy, formal or informal, addressed to me, I1'd like
to see them sorted both chronologically and in some sort of
priority order ( for example, anything from my boss or HIS boss
should come first) and (optionally) a separate set of listings
by origin and/or subject matter.

1'd like to be able to send notesy pointers to files, etc. to
people anywhere without ever having to know the recipient's
real address. In other words, 1'd like to sit down , hit a
control character if necessary, and type "Sanl..." If the
system doesn't know whom I'm addressing, it snould break in and
politely inguire. Naturally, i expect that the message will
automatically be filed in my subjecty recipient, and
chronological files. When someone isn't on tn2 network, I'd
expect that a hard copy would be automatically gZenerated
somewhere and mailed to the recipient,

I['d Like to know positively and immediately if and when a
recipient read my mail to him, and I'd like automatic linking
of a chain of interactions on a given subject/set of

sub jectS....just the way a really smart secretary would file
things. But 1 don't really want to have to taink up file
categories myself,

Finding information

['d like to be able to instantly get an index of all the lLetters,
memosy reports, messages, etc, dealing with an individual,

sub ject, time period, or what have you. I should be able to make
such an inguiry in natural language, the system should let me
mis—spell moderately, and I shouldn't have to know in advance how
the system has filed things. Queries such as "What else has
happened this week about this matter?" should be handled
reasonably. Again, these listings should take account of my
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personal priorities, based on some sort of model >f who I am, what
ny job is, etCe es Just like a good secretary.

This same information retrieval facility shouldy, of course, be
automatically invocable by any other component of the system, so
that (for example) I could automatically introduce a chain of
background references into a document,

Creating new documents

Here the basic facilities of the present NLS are juite suitable.
But I live in a world of sentences, paragraphs, chapters, etca.y
not branches and plexes. I'd like to be able to declare that I'd
writing a letter and have the system know automatically just |1
(personally) like a letter to look. When (as will happen) things
come in from other environmentsy, I'd like to be able to "Delete
paragraph 4, page 5 and insert the "LEGAL CONSIDERATIONS"
paragraph from my letter to Sam Jones yvesterday,” In other words,
I want highly structured text, but I want MY structurey, not the
system's own peculiar notions.

Discussing things informally with people

Something like FORUM should existy but I want som2 extras:

I want the recording of the dialogue to be optional, permitting
highly informal, completely ephemeral conversations, Vhen a
record is being kepty, I think all participants should know
about it explicitly. Dialogues that are kept would, of course,
be retrievable as indicated above,

I'd like to be able to set up conferences on a "when available"
bhasisy, by simply sayinz, "set up a conferenca2 with Jimy, Dick,
and either Keith or Tom at ISI sometime before five" These
people would all see a request for a conferenca2, would say when
they expect to be availabley, and we'd all reczive a prompt at
the right time. [f the topic of the confference had been
announced in advancey, all the documentation woald be ready,
indexes prepared, etc,

Fornally coordinating things

In a hierarchal organization such as the military (or any large
business for that matter), one needs a capability for formal
coordination and approval of actions, If I'm th2 boss and am
expected to approve a proposed actiony, I want to know in a
verifiable fashion that all the cognizant agenciz2s have seen and
approved it, I want to have all their commets anpended in a

o
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reasonable fashion, and I want all the backup material available

in easily accessible form.

Conversely, if I'm a staf{f officer trying to get something
approved, I'd like it swiftly and automatically forwarded to the
right people for coordination, I'd like to know at any time who
nas acted upon the document and what they had don2, and so on.
This type of thing is fundamentally different fron the sort of
If you
don't believe it, take a trip to the Pentagon son2 time. (o} 4
coursey I don't want to have to remember the names of all the

informal message—-sending now going on over the natwork.

agencies and people who have to act on somethingz. The

system

should know my organizational structure and know what I'n dealing

withy, and know who has to see what,
Formally transmitting coordinated documents for approval

We need some substitute for the hand=-written siznature,

As 1

as we still have to keep signed documents on fila somewhere,
never get away from paper. This implies really zood security plus
a separate audit function which can trace everything that has

happened to every file purporting to have originated wi
individual and verifying that he alone really did it.
need a fingerprint reader on every terminal,

Intelligent aid

th an
Perhap

Looking over these rambling thoughts, I find that the word

"intelligent" occurs guite frequently. I think that's

surpassingly important. As Feigenbaum remarks, the thrust of
computer science is to move away from "how" to 4o things to deal
more directly with "what" we want to do. If we simply build a

workshop by indefinitely expanding the set of things we know
to do, then we must corrspondingly expand the set of specific
commands used to control these functions, This way lies madness

ong
welll

S we

"how"

Insteady I think we should aim from the outset to enable people to
communicate with their computer assistant in the only language
which =— by definition —— is capable of describing anything people
want or know how to do —— English itself, This represents the
only conceivable stable environment which could attract people to

the computer workshop and keep them happy there, Thus,

in

summaryy, I believe that we should explicitly aim at a highly
intelligent, English-speaking super—secretary that doesn't just
know how to do a few things surpassingly well and learns new

things suddenly, but rather knows how to do everything
clumsily but learns to do them better in time.,

rather
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trial

contradictions have been alledged in our description of the
the review meeting will be at 3:00
a recurcive redefinition plan should imerge.

only wise, blind men should attend. in the project room one

god,

elephant,

can

find
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New Output Processor

The bugs in the output processor discovered by DHC
certain characters

to do with directives not working

(eeggey D.C.) and the directive .
keen fixed (we hope) and the new
direct any bugs in the bug fixes
gold star just like Dave Crocker

when following
« working only

part of

HGL

and

7-DEC-73 15:20

others having

the time have

output processor brouzht up. Please

immediately to

HGL

or

EKM and get a

20810
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