RLL 24w=FEB=75 15304 25451
*Final’ citation template with Complete djiscussjion,

the template wil) pbe also fournalized as a separaste jtem,

This has been approved by all and thus is the desired and official
format, At the mOment no move is being made to change current
citation to this new form,

This is also example 0f cooperative desion; many peCple were involved
and many cycles were macde in the process of developing this fOormat,




RLL 24~FEB=75 15104
Final’ ecitation template wWith complete gdiscgussion,

spesss The latest versicn is in branch called <ctemplateiwad>, shess

##¢ Updated versioni new brapches (template); guestions raised befgore
are answered,

#This is an updated copy of the journal citation debate, Ney items
are preceded by a *#*, Three new branches are Djialogue, New
Comments, and *Latest® Alternatives, The actual header in the
joyrnal file should contain the same information put it need not be
in the same format, whether the format should be same, easily
readable by the user, etc, is another issue t0 be resolved,

Varioyg alternatives for a new joyrnal citagion,
One consideration is to allow each person to pick his own form,
This would pe stored in his ident record, The joyrnal system
(already haying it lcaded) woyld read the reference format name
and use the appropriate "rel" file, 1If the "rel" file is not
Known or if none is specified, a defaylt form will be used,
There are twe questions, what are the filelds of ipformation
desired and what are the formats of these fields, These question
are partially separate but not wholely,

Some oyerall crigeria to yse for degermining what fields are
usefu) apd where they shou)d do,

Citation should be as short as pessible,

A form which is sujtable for sorting,

Conform ¢0 Other citations in the literagyre,

rTake advantages of level and line capabilities,

Although @ new journal system might not developed for some

time, pressure for maintaining the same format will be very

high and thus the future situation should be heavily

considered,

e,qg, MmMyltiple hosts

(FIELDS) Below is a list of various fields, synoyms on the left,
Arguments for Or aQainmst this field to be included are foynd on
the levels pelow it,

AIDENT author ident
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PROy Considered by most to be very impertant and should be
on £irst line,

acronym of aythor’s organjization

CONs Easily obtained from ident record (which is available
to jouyrnal system),

PRO: For a large user community, the organization might be
more meaningfyl than the personfs ident or even his fyll
name,

PRO$ This fileld is almost always inclyded in most citations
in the literature,

$CON? could be very long for multiple aythorsy might not be
suitaple for following the AIDENT put on another line,

NAME 1ast name or full name

PRO: Meost citation in the literagyre inclyde £ull last name
and ipitials

CONs With the ident system one only needs to show record for
ident,

#CON; could be very lengthy for multiple idents,

DATE éay, Month, and vear when mail item was sent,
(dd=Mmeyy)

PRO: Used by many as a sOry parameger,

CONt ghould not be on fipst line since it does not add to
the recognition of what this mail item is, For those you
like to sort on it, programs can be coded eyen 1f it appears
on a second or third line,

#PROt should be opn £irst line to permit later, immediate
retrievaly 1f the item is old then it might be irrelevant
hence after author this might be the next important item,

TIME time that the mail item was sepnt (XXyXXiXX)$ 24 hour
clock or AM/PM

PROY Giyes ancther means for yniaquely (almost) identifying
mai] item (especial)y SndmSg items),

#PRO: important for tracing the history of a dialog
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ZONE time Zone

PROf Users of the system are scattered among various time
zones,

PROt It is possible that different computers might be in
different time zones,

CONg The jourmal system should maintain only oné time zene
for dating of mail items,

DAY day of the yeex that mail item was sent (MON TUE ,,,.)
#CON: seldom relevant

RDATE; d&te énd time when majil i{tem was received,
cONt NOt needed, one can uyse the signature of the statement,

PRO; sianatuyres are not widely known and are costly for TNLS
users.,

¢PRU; Statement signatures may be meaningless, since user
can edlt his citatien statement,

#PRN: Could point out interesting and serious communications
dynamjics) delivery is not always immediate and items may bpe
very timely,

JNUM jourpndl pumber

FRp: Useful for sorting and unigueness of item; only oOf
value in £irst line,

CONs puplicates infermation in LINK,
CONt LINK might be better on first line,

LINK cemplete journal reference in form of link
PRO! Should be in first statement of citation in order for
jump te link te work when only first line 1s bugged or
referenced,
PRO! Even for messages that are delivered with the citation
it shpou)d be present, This epables one to delete the
message and still have the link,

PROy For messages that are deliyered with citation
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((nelyding SNDMSG mail) this should be a link with only
viewspecs that opens up the view t0 show the whole message, |
This is predicated on the user having only a clipped view |
inftial, 4d10¢

#PRO: a second link might be desirable if the message
follows immediately, The first link would just open up the

view and the second would bo the complete reference link, 44104
TITLE the title or sybject of mail item 4d11
PRD! Nearly everyone agrees this is the most usefyl field, 4dlla
COMMENT comments 4d12
PRO} to be put at a level below main citation, 4dl2a
DIST éistribution list of idents 4413

#PROt In participating in a dialeg, I need to knoy whe else
is currently involved and might be interested in my

response, 4dl3a

. ¢PRO; Shoyld be exhauystive (incluyding recipient himself)
since citation could be copied py someone not on list, 4d13p
TO distribution list of idents receiving mail as action 4d14

PRO; pistinection should be made between list of pecple
receiving item and those receiving an information only copy, 4dl4a

cC distribyelon lisy of idengs receiying mail igem as
informatien only 4d15

PRO} Distincticn should be made between list of people
receiving item and those receiving an information only copyY, 4dlS5a

CON: Can use uppercase and lowercase to distinguish actien

and info copies, 4d15b
PROt For uppercase pply temipals, uppercase/lowercase will
not distinguish 4dl5¢c
#FROM the aythor(s) ident 4d16
$PRO3 to be included if the full name or full last name {s
used instead of ident, 4dlea
. #PROy can serye as place where author’s organization can be |
|
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*Final’ citatien template with complete discussion,

specified since the ORG might be too much for the first

line,

#PRO; conforms to existing formats Used by many

organizations
¢FORWARD name of

PRO! It would
assume author

$FDATE date anpd
PRO: The time
fOrwarded are
and pelitical

TYPE the word

incjuding the federa) Government,
person forwarding this mail item,

be nice to know who sent you the {tem, Cannot

if it were secondary distribution,

time when person forwarded this mail item,
and date when sent, when recejved, and when
different and may be i{mportant for historical
reasons,

ACTION and INFO, for aection or information

just a short word might suffice

PRO: FCr a shorter citation

PROt Useful on the first line of citation to quickly
determine whether to read mall or not,

PRIV privacy type (priv or public or blank)
PROt Might be nice to know if item is private or not,

$PRO; tells recipient whether or not to share article with
others,

$UNREC unrecorded status,
recorded,

UNREC {f unrecorded; blank if

PRO: 1f one depends on the indexes for later retrieval, then
ore i{s 10st i{f the majil item is unrecorded,

ORIGIN pame of originatine host cemputer

PRQ1 might be nice when there are many hosts
(Dffice=1,2,3,4,540,)

#PRO: helps lpocate author,

#PRO: it is the place of "publication" which is often
included in many citations,

REF references
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PRO} cften used in many memos and useful for recipent,
KEYW Keywords
¢PAGES number of pages (or suitable unit) of document

PRO! coyld be the nymber of disk pages or approximate nymber
of hardcopyY pages, or number cf statéments, An often used
item in citaticns,

Leading contenders for the new journal citation format and
Comménts (author ident at begdinning),

(JEW) previde several options and nhave the journal use yeur
prefered format, (This is clearly the way to
g0, ) (KIRK)(CHI)(RLL)

In adéition, have a special directory containing userprogram
formats Ok*d py the journal programmer,

(NDM) JFORM3,CA (matches MESSAGE,SUBSyS format)
DATE TIME AUTHORIDENT: The title begins here terminated by

. a CR and 3 spaces
Distributions ACTION IDENTS ARE UPPER CASE info only
idents are lower case
Recelved at! 12-0CT=74 043131
(JUOURNAL,12345,13w)

Text of Message is a substructure statement, Not€ apd
Corments are also seperate statements in the order listed
pelow, Noteé; in the statement above this, iIndentatien
does NOT represent a change in level,

Netet [ ACTION )
Commentst Comments would appear last,
(KEV) medificaticon of jform2
AUTHCR«IDENT: The ¢itle here yoyld be germinated by &
carrjage return
DAY DATE TIME <Message == 12345,>
70t nmyident( comment to me ) ByGs abec def

Comments date and ti{me would contain the day of the
week,

‘ Message! The message occyrs after the comment and is a
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statement in the substructure, For Journal links,
<Messages= 12345,> would be replaced by <JJOURNAL,
12345,>

(JHB) places moSt parameters on first line incjuding beginning
of title,

DATE SENT (ONLY) AUTHOR(S) JNUMBER The title begins here
terminated by 8 CR and 3 spaces

Receivedi: TIME DATE; Senty TIME

701 ldents of recipients for action followed by a CR and
3 spaces

CC: Idents of recipients for info only followed by a CR
and 3 spaces

Link or message is appended to citation here, Note
indentation does not represent a change in level,

New Statement here ls for comment,
New statement here 1s for notes,
(KIRK) cloesely regembles standard reference formats

AUTHOR=IDENT, Title begins here atter a comma and has no CR
following it, <JJOURNAL, 12345,> SITE DAY DATE TIME

Distributiony UPPER CASE IDENTS FOR ACTION lower case
idents for infowonly

Nete; this is where a pote weuld appear,
Comment: this is where comments would appear,

For messages, "<JJOURNAL, 12345,>" is replaced by
"Jeurnal Number 12345" and the text of the meSsage {s
located here,k [Distribution, Note, Commént, and Message
are all separate statements in substructure,

(xxx) Jyst to see {f a))l fields can fit,

AIDENT ORG TITLE, LINK, DATE TIME ZONE DAY ORIGIN
<CR><SP><SP><SF> RDATE TYPE PRIVECR><SP><SP><SP> TO}
ijdent1ist<CR><SP><SP><SP> CCt identlist(next level down)
COMMENT [Next statement] REF([next statement) KEYW(next
statement)Message (i{f delivered with citation)

Example,
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RLL (SRI=ARC) A Note on the future of journal headers,
(JJOURNAL,12345,1:1w), 22«0CT=74 1332 PDT WEp at OFFICE~]
Received aty 22«nCT=74 1356 PDT for ACTION (PRIVATE)
T0y ABC DEF GHI
CCy JKL MNO PQR SRT

Commentss Just a test for fun,
REFERENCESs (MJOURNAL,34567,1:1w)

KEYWORDS; test, journal, header

¢pialogue [new since last joyrnalization as (MJOyYRNAL, 24284, 1liw) ]

7=JAN=75 2247*PST LIEBERMANy New Journal citation
pistripbutiont ENGELBART, norton, lieberman
received ati 7=JAN=75 22147133

Dougdt I would like to talk to You about the new Journal
citation that will pe delivered via the sendmail/Journal
system,

I have a flle called <lieperman,headers,> that contains the
comments, discussions, etc, on this subject, Sometime next
week I hepe applications will meet to decide the format, (JCN
how does that go with vou??) A meeting with you (DCE) pefore
this I think would be appropriate, Robert

S«JAN«75 06S51=PST EAIR: Journal citation meeting
Distrybutjony LIEBERMAN, bayr
Received aty S5e«JAN«75 09351330

Rob, Hoy about Weds morning if there are no conflicts?
How does it fee)] tpo be back? See vya, Jim

KIRk 30=DEC=74 16129 24859 journal headers/citations

Some reasons for having <iwg> and using angle brackets in general
in the propecsed new sendmail ‘enveleope’ format

Location: (GJOURNAL, 24859, liw)

sxsusenote: [ INFOwONLY ] #e¥se

RLL 26«DECe74 133154 24828 Joyrnal citation dialogye second go
Journa; citatiop diajpgue; second go aroupd; twe ajterpatives;
call for a reeting,

Locations (GJOURNAL, 24828, 1iw)

##puaNoter Author CobPysswsus

comments: I think {t is time that a decision is made as to the
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gorm of the citation, Perhaps a meeting some time the week of
january 6th, Send vour responses to me (RLL) on either date
and time or comments on alternatives, Thanks RoOb

KIRK 17=NOVe74 01352 24530journal citations

Good and Raé NLS practice reflected in your proposed sendail
citation

Locationt (GJOURNAL, 24530, 1:iw)

sxepuNotey [ ACTION ) #¥wus

DVN 7=NOV=74 16346 24437

One More thought about Journaj Deljveryy

Message! As & step toward (documentation, f{nal,,6b6C4) and the
rest of that plex, what the journal should d0 is enter in
everyone’s {nitial file an author,Keword, and arrival data catalog
of journal ftems sent te nher or that she sent,

sxuxeNoter [ ACTION ] ##ues

KEV 28«0CT*74 17133 24337
journal citations again

. Message! The issue that pean ralses (in== 24336,) (and I think
Jake raliged {t also) apout having sort programsg, etc, work is I

beleive looking at the citation issue In the ¥wrong Wa¥, The
problem, as I see it, is having citations presented to an
INDIVIDUAL user in the format preferred py that INDIVIDUAL
user, Then if an individual wishes to sort her citations, it
{s her responsibility (perhaps with our nelp) to provide the
sort keys, programs, etc, that will sort the citations in the
desired manner, Obviously, these programs must be aware of the
format of the citations they are to sort,

If an individual wishes tO make use of pre=existing sorting
programs, theh She must See tO it that her citations gcongorm to
the input format reguired by the program tec be used (and of
course beth available programs and required citation formats
shoyld be published), All the catalog production programs that
I am aware ©Of, do not g0 through individyal injtial files to
get thely data, but work on other data bases, Thus, 1f an
individuyal is only interested in seeing who wrote an article,
when it was written, and where it lives, (admlittedly a perverse
example), there is NO need to have the title In the citation
that gets delivered to this person,

suuneNotel [ ACTION ] #%*wsw
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comments: I do have one Or twe other things te do, but
occasicnally I need a relief from them!

NDM 28«0CT=74 15134 24336

Opinion on Jeurnal Citation Deljvery Format
Locationy (MJIOURNAL, 24336, 11w)

susuuNote; [ INFO=ONLY ] #esraw

Commentsi Modifies slightly format listed as NDM*s choice in
(24284,),

27=0CTw74 2047=PDT BAIR: Journal headers
pistributions LIERERMAN, balir
Received ati  27-0CT=74 203473129

Rob, All my input is in,,,a clear statement Oof what it shoould
in view of yolUr suggestions, That comprimise should satisfy
all ,

I do not think it should be sent to KWAC, It would be very
inconsistent with previous design poloicCypolicCy, (witness the
unilateral imposition of the infec and attention branches,)

CHI 25«0CTe=74 10326 24324
Journa) Cytatjion Recomendatjions

Messagei Robbert, 1 have the following recommendations re
Journal citations delivered to users!

1) The recipient should be aple to ¢ho0sSe among several
citation formats fer mail delivered to Nim, or perhaps make up
his own ala KEV*s suggestion (This desired Citation format
could be stored in master ident file)

2) The distripytion lists shoyld be made ayallable to the
recipiept

3) the [ACTIpN) and [InFo=onNpY) flelds should not be removed
from the citation even though they are deprosSited into action
and info branches (because if the yser moves them he looses
this infe) and

4) I would like a citation format that had tne author and title
(as much as would f£it) in the first line for t.viewspec,
#esuuNotey [ ACTION ] wewus

JAKE 24=0CTw74 22:58 24319
Op, Cit,
Location: (MJOURNAL, 24319, 1l:w)
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#xxe¥Notey [ INFOSONLY ] ##wes

DVN 24«0CT»74 22817 2431E8
More On Journal Citations
Location: (MJOURNAL, 24318,
#¥xerueNote [ ACTION ] #%xu#

1iw)

KEV 24=0CT«74 143138 24315
journal citatjons revisjted
Locationy (MJOURNAL, 24315,
wxenuNotey [ ACTION ] ##sww

1iw)

JBP 24«0CTe=74 09158 24294
joyrnal heagers
Location: (MJOURNAL, 24294, 1iw)

*esxelote [ ACTION ] #¥u#s

JHB 24~0CT=74 08356
re J242691:
Mesgade!
particylarly info and action,

24291

RLL 24-FEB=75 15104
*Final* citatien temMplate with complete discussion,

Journal notjigication & ingo/actjon branches
1 agree with pirk*s notion aout these 2 new features,
these are arbitrary categories at

best, and serve to force additional compensatory decislions on the

real users,

IT*s diffiecult not to be snide, put I don"t recall

any depate or even digcussion about this,
I hope that the items that have been sent by myself and others on

the Jgournal citation format are ck,

discussion on them |
spsueNotes [ INFOWONLY ] #**es

RLL 23«0CT=74 22:38 24284

New Jorna) peader: ajternatjves;
input,
Locationg
*¥¥ueNOtes

(MJOURNAL, 24284,
Author Copyw#sss

liw)

I1f not letes have some

cal) for comments and addjtjona)

commentsy Comments received by FRiday 250c¢t74 will pe included

for next pass which will include the KWAC,

contributing,
17=0CT=74 07S55=PDT

pistribution:
at srisarc, watson at sriearc,,

i1

BAIR at OFFICE={t
KELLEY AT SRI=ARC,
lieberman at sriwarc, balr at

Thank youy for

Joyrnal citation format
engelbart at sriearc, norton
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Srie-arc
Received ati 17=0CT=74 07:56301

Dear Kirk, I understand (second hand) that you are in charge
0f the design of @ new Jouyrnal citation format, 1In that case,
I would l1ike to cast my vote for the following (coordinated
with RLL)1

DATE SENT (ONLY) AUTHOR(S) JNUMBER TITLE <CR>
Received: Time and date;} Sent: Time<CR>
T0: Idents 0f reciplients for action<CR>
CCt Idents of reciplents for info<Cgk>
Link ¢r message

<new satements>comments,

This would permit 5 sort on meaningful fields, date and aguther
ident, and Would £it enoudh of the title on the first line for
informative |1 line ]| level perusal, I think this is consistent
with what most Utility clients want,

Thank you, Jim

$New comments [new Since last journalization as (MJOURNAL, 24284,
11v) ]

A pasic dilemma
It ywas neted that the people at ARC are not typica)l of the
overwheiping majority of users and, therefore, are a poor group
to make the décision as t0 what citation should look like,
It yas also noted that the users are pasjically unsophistjicated
(at jeast at the moment) and do not understand the potentia,
and facilities Of NLS, therefOre they are a poor group for
which t¢ base the format Of the citaticn,
It is hope that an eyOlying format ywill most likely be the best
1ong terr sojution, Ipn this case the more knowledgeable aroup
(ARCers 1)})) should haye more say at the moment,

The 1link sheuld alyays bpe in angle bracketsi
to stand out

to haye a higher probability of not conflicting yith some
parenthetica; remary,

to conform to the statement zero in a file,

The message (1f delivered) should stapnd out,
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*Final*’ citation template with complete discussion,

It would be nice to have the messade appear earlier so that one
does not have to go through all the extra info,

Leyels should be used rather than lines for formating,

If a "line” actually is two or more line the format will look
poor,

Some lines will be lost if more than two are presenpt,

JHB bellieves his suggestion i{s most consistent with what utf{ljity
clients want, He belives DATE, AUTHOR and TITLE are the important
fields for the first line,

Several people did not like the pending split betyeen INFO and
ACTION pranches,

CUNt arbitrary categories

CON; most uSers integrate items based On date or subject not
these categorles

CON! foree additional eompensatory decision on users

CON$ it would be better to have a code on first line indicating
these twe categories so that users can guliekly Judge whether to
read the item or not,

Almost all agreed that some Selecton of templates should be made
avallable fer users, Mest also agreed that the method by which
the user can specify his own would be degirable,

An extensive preliminary Specification of a template system to
generate user defined formats was givep (see =« MJOURNAL,
24315, 11w)

It was mentioned that allowing arbitrary formats for the user
would make it diffi{cult to maintain a full selection of sort
programs,

CON; FOr each template a sort program might have to be
written,

PROy Sort programs are really only usefyl for the master
indexes and if a yser wishes tO sort his iteMs and makes up
his own teMplate he shoyld also make yp his Own sort
routine,
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PRO; if & user wishes to sort his items and makes Up his own
template he should also make up his own sort routine,

CONg It is a magnitude more difficult to make up a sort
program than to specify a tempjate for a header format,

A suggestion was made ( see == MJOURNAL, 24318, 1;pw) that it would
be nice to have a daily (weekly 77) 1ist generated of all journal
items, This would serve to increase the usefulness and dialeg
interchange ¢f the jCurna)l systenm,

Most agreed that almest all the fields should be given, It is
easyv enouch to delete fields or reformat but not easy to retrieve
information from various sources and from various encryptions,

One person stated that he used the date and time flelds to trace
the history of a dialeog and as the primary access to items, He
was in the rinority as for primary access byt most agreed that it
was importanrt and should be present (but not on first line),

The following 1s a quote from one responder,

The file itself ought to be a complete repository for
information about that item, I think it is more important to
have a format where the information is accessaple in easily
defined fields rather than deciding nov¥ what is pretty and/or
1imiting the content to what we currently think is
standard/important, I think we cught to use the standard
catalog citation format in the origin statement of journal
file,

A distincticn yas made betyeen citatjons deliyered to users
initia; fijes &nd what is kept in the journa) itse)f (as a
header), ( see == MJOURNAL, 24319, 1iw)
The concerned here was for the actual header in the journal, A
strond desire was issued tp have this logk very much like the
estandarde citation used in the literature, E.G,!
Engelpart, D, C, and Jones, S8, A, Who says people at Are
are KWACS? NLS Online Journal, Veol, 7, No, 23456, 28#32
(June 1974),
Volume could pbe the file name or directory name,
Pages could pe statement numbers (SIDS ?),

Nurber could pe the NIC number,
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A strong opinion was given that the header shoyld he exactly
like the citation except for the necessary Ouypyt Processor

commands, 6em2
The Ooyeryhelming opinion yas to haye only the autnor and title on
the first line, én
New formsgi 60
(JBP) sirmilar to (XXX) ( see =~ MJOURNAL, 24294, 1:iW¥) 6ol

Postel (SRI=ARC) A Note on the future of journal headers,
(JUDURNAL,12345,11w), 22~0CT»74 1332 PDT WED at OFFICE=)
ReceiVed ati 22#0CT=74 1356 PDT for ACTION (PRIVATE)
TO3 ABC DEF GHI |
CCi JKL MNO PGR SRT |

FRCM: JBP éola
Comments: Just a test for fun, 6olal
REFERENCESy (MJOURNAL,34567,11w) 6bpla2
KEYWORDS: test, journal, header 6ola3l
. (NDM) new fOorm (see == MJOURNAL, 24336, 1;w) 602

DATE TIME=ZONE  AIDENT; TITLE terminated by a CR and 3
spaces

For your ACTION/INFORMATION, Private

Distribution; ACTION IDENTS ARE UPPER CASE info only
idents are loweyr cage (recipient inclyded here somewhere)

Author orgs:? Identssse

Recelved att 12=0CT=74 04331

(JJOURNAL,12345,11w) 602a

cemments! comments Would appear as substatement of
citation, 6o2al
Text of Megsage is a substructure statement, 6p2a2
#Lategt Alternatives 7
First alternative Ta
Exampleées, Tal

RLL, A Note on the future of journal citation
22=0CTw74 1332 PDT «<3wg> <JOURNAL,JRNL24,J123451wg> for ACTION
‘ [PRIV,FORWARDED ,UNREC) 7a2




RLL 24=FEBE=75 153104
fFinal’ eitation template with complete discussion,

Tos ARC DEF GHI
Ccs JKL MNO PQR SRT
Fromt¢ QFFICE=2; Lieberman (SRI=ARC)

comments! Just a test for fun, %Statement not here 1f no
comments$

MESSACGE: If, indeed, it is delivered, the message teXt
appears here, Notiece the MESSAGE keyword is uppercase and
text starts on same line,

Referencest <MJDURNAL,34567,1:w> %Statement not i{mplemented
yvets

Keywordsi Journal, header %Statement not here if no
Keywordss

Received at: 22«0CT=74 1356 PDT

Forwardedy JCN at 14:31«PDT 30=0ct=74

RLL JHB, AnOg¢her example Of fyture joyrnal citation
22=0CT=74 1343 PDT <JJOURNAL,67891,1:w> for INFORMATION

Tos ARC DEF GHI
Cet JKL MNO PQR SRT
Fromi; OFFICE=2, Lieperman (SRI=ARC) Bair (SRI=ARC)
Received ati 22=0CT=74 1359 PDT
piscussicn

Shouleé the link jump to the O or 1 statement in the Jjournal
flije? Shgoujd the viewspee be ‘w’?

#% gtatement 1 unless origin statement lg changed to be
nearly he same ag the citation,

##% Viewspeec w
Should¢ the Tg, CC, and FRQOM lines be on separate
staterents? Should COMMENTS, KEYWORDS, REFERENCES pe on
separate statepents or separate 1ipes? The Cgnsepnsus is fer

the message (if it appears in citation) be a separate
staterent,

#% yes separate statements for each,

Shouylé the fact that an item was *ynrecorded’ be stated? 1f
unrecerded it might be lost forever if the receiving parties
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RLL 24=FgB=75 15104 25451
*Final’ citaticn template with complete discussion,

delete the message choping to retrieve it by the indexes in

the future), Ta4c
## yes, included, Ta4cl

Should the FROM precede the TO? Ta4d
## yes FROM should come first, 7a4dl

S8hould the various statements be lined uyp after header field

in eacnh? 744e
#% NO, 7adel

Should the seccndary distribution list be sinaled out in the

CC list? Ta4f
#% Yes, in square brackets the nNevwly added idents, Ta4dfl

Shoyld fields for the UPDATE and OBSOLETE commands in

SENDMAIL be provided? Where should they nhe placed? Tadgqg
## Yes all shouyld be allowed if specified, Ta4gl

. Shoul¢ the oricinating host be specified for each author?
Only if different for each authsr? Opnly the first author’s
host? 7a4h

#% Only the orainating host needs to pe sprecified, The
host will not be assumed related to author (although in

mest cases this is so,), 7Ta4hi
Should the number of disc pages be included someyhere? Ta4i
#% no, not meaningful, 74411
Should the authers idents be included ipn the Cc 1list? 7443
#% no, it 4s a dyplication of information, 74431

Note when the Message immediately follows, @ link with only
viewspecs to open the view tO0 full is inserted bhefOre the

actual link, This makes it pOssible tO just Jump tO LinkK in

every case without wOrrying abouyt whether the Message is in

the delivered citation or not, 7Ta4k

What should the viewspecs be for this link? Tadkl
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RLL 24«FEB=75 15104
*Final’ citaticn template with complete discussion,

Shculd it be in angle brackets or parentheses to
distinguish it from the full 1link?

Note that no message iS given to {ndicate author copy; it
should be obvious,

Note that the FRIVATE and UNRECQRDED fields are enclosed in
Ssguare brackets to prevent any possible conglict with a
link,

with 2 long title, a portion of the title will be hanging on
a secend line by itself, This may or may not be nice for
viewing, but dCes give an uyncertainty to whether the link
and other *secoOnd line’ parameters are {ndeed On the second
iine,

This might encourage the title to pe another line after
*From® and restrict the title to whatever f£its on the
first line of the citation,
## The link must pe in first statement but need not be on
second line, We wi)l) assume the cjipped views will
normal be one line, one level or all lines, one level,
Note that the full 1ast name is used in the FROM line,
The duplication of the author is for the following purposesg
the organization can be specified
te simylate existing formats of memos
to allow the full last name to be seen (with a large
community of uysers the ident miaoht be very obscure and
the IDENT system not used by the nNalvye user,)

Note that eycepPt fOr the message header, Only the first
jetter of the header i{s uppercase,

This allows the actual message (if it appears) to stand
out,

Note a one lipne, all leyel view has a "decept" view, Alspo
if one turns on *yr yiewspec with all lines, all levels the
format l00Ks sgood’,

The message text should begin on the same line as the yord

MESSAGE since a pone 1ine view of the cltatiogn Would provide
one line of the message itself thus adding information to
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RLL 24=-FEB=75 15304
*Final® citation template with complete discussion,

the decision process of whether to read this item and,
later, helping to decide if it is relevant,

CON: It would be easy toO delete ang manipulate the
message text if it were a branch headed py "MESSAGE*
(messages are projected t0 be plexes which are less than
2000 characters,,

In the event that no oNe is receiving the item for action
the *70* list will be emptys sheuld the header *T0* still
appear or should the entire line be Missing? Same for the

$ce*line,

#% The rule will be that if no informatign is present in
any fleld that field will not be present at all,

The *recefved’ statement is the last one since!

most felt it irrelevant

some precfessjonal journals put date received at the end
of the article,

‘ The split between lines and statements should be guided by
viewspec contrels and ease of manipulation,

Perhaps the COMMENTS fleld could be temporarily used for
specifying references (indeed it has been by many),

#% YeS, it snhould be proadcast that this is an intended
use of compmeénts,

1t sheuld be noted that the nNew f£ield called REFERENCES has
been strongly supported by several people, This woulgd
require & mod to the sendmail subsystem, The valuye is, of
course, in having a clearer interlinking among the journal
collection and conforming to many formats used by government
and °thers.

Fey supported having the date and time on the first line,
All supported having it appear in the first statement and
having the capapility to sort on {t,

Note that the time {s a 24 hour clock,

The CC list represents those who were specified as recejiving
item for information only for journal items and the CC 1ist
in the sndmsg items,
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RLL 24~FEB=75 15304
*Final’ citaticn template with complete discussion,

Note that the DATE TIME starts on a New line so that it will
not be split as it might be if it Just followed the AUTHOR
and TITLE,
Note that the date, time and link are on the second line
first statement, Sorting on date and time can easily be
done, It is intended that such sort programs be made
avallable at the same time thls new header is instituted,
Note that even for mesSages the complete link is given, It
is heped that this will be epough to actual perform the
link,
Should the directory appear in the link? It might be
Confusing to most peor1e, It is upneeded byt pakes
retrieval faster,

#% YeS, the complete link should be given,

shoyld the "Sent to" fleld be "Action for" and the "copy to'
field be changed to "Info for" or "To" and "Ce¢"?

#% The "To" and "Ce",

‘ Shoulg the ACTION/INFO field pe in the square prackets with
other parameters?

##% Yes, they should,

How sheuld the parameters in square brackets be spelled?
ACTION/Aetion/ACT/Act
INFOCRMATION/Information/INFO/Info/INFOR/INnfo=only
UNRECORDED /Unrecorded/Unrec/UNREC
FoRWARDED/Fopwarded/Forw/FoRW

xu See template below, <template>

Another alternative for tnose wanting the date and time on first

22-0CT=7431332PDT Rpys A Note on the futyre of journal

citatien, ‘
<jwg> <JCURNAL,JRNL24,J123453wag> [Action,Priv,Forwarded,Unrec]

‘ Sent To; ABC DEF GHp
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RLL 24~=FEB=75 15104

*Final’ citatien template with complete discussion,

Copy To! JKL MNO PQR SRT [XYZ) %secondary distribution
1ist in square brackets%

From: OFFICEw2, Lieberman (SRI=ARC)
comments$ Just a test for fun, %Not here if no comments%

o MESSAGEy I1f, ipdeed, it is delivered, the message text
appears here,

Refer toi <MJOURNAL,34567,1:w> %Not {mPlemented yet%
Keywordsi test, journal, header $Not here 1if no Keywordsg
Received: 22=0CT=74 1356=~PDT

Forwardedy By JCN ag 14332~PDT 30=0ct=74 %this is the ident
of person sending you secondary distripbution$%

RLL 22«0CcT=74 1332 PpT, A Note on the future Of journal

citation,
<iwg> <JOURNAL,JRNLZ24,J12345:wg> for ACTION [PRIV,UNREC]

. Toi ABC DEF GHI
Cct JKL MNO PQR SRT
Fromt OFFICE=2, Lieperman (SRI=ARC)
commentsi Just a test for fun, %Not here 1f no comments%

MESSAGE: If, indeed, it is delivered, the message teXt
appears here,

References) <MJOURNAL,34567,11y> %Not implemented yetd
Keywordsi test, journal, header %Not here {f no keywords%
Recejved at; 22+0CTe74 1356 PDT
Forwarded byt JCN at 14332«PDT 30«0cCte74
RLL JHB 22«0CT=74 1332 PDT, A Note on the future 0f journal
citatien format
<HJOURNAL,12345,11w> for ACTION [UNREC)
Toy ABC DEF GHI
Ces JKL MNC PQR SRT
Fromsy OFFICE=2, Lieberman (SRI=ARC) Bajr (SRI=ARC)

. comments! Just a test for fun, %Not here 1f no comments%
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RLL 24=-FER=75 15104
*Final’ citaticn template with complete discussion,

Received aty 22«0CTe74 1359 PDT

RLL JHB 22«0CT=74 1332 PDT, A Note on the future of journal
<HJOURNAL,12345,1:w> for ACTION ([UNREC)

Toy ABC DEF GHI

Ccy JKL MNO PQR SRT

Fromg OFFICE=2, Lieberman (SRI~ARC) Bajyr (SRI=ARC)
Title: A NOte ©On the future Of journajl citacion format
commentsé Just & test fOr fun, gNot here if nO commentss

Received at: 22=-0CT=74 1359 PDRT

Discussicn?

See the discussion with other alternative,
A carriage return follows the title,

The aythor is first field to allew for a meaningfuyl

statement name (statement names cannot begin with a number

hence the date would pe a poor choice),

(template) latest template

22=0CT=74 1332PD7 RLL: A Note on the future of journal

citation,
<IW> <12345,11w> [AcTION,Private,Unrecorded]

To: ABRC DEF GHI

cct JKL MNC FQR SRT

Comments: Just a test for fun,

Rfe Net 123

Updates! <12345,>

Obgoletess <23456,>

Keywordsi test, Journal, header
Subcojlectionsi LANGUAGE BUGS SRIeDEV

Received aty 22«-0CTw74 1355PDT

22
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RLL 24=-FEB=75 15304
*rinal”’ citaticn template with complete discussion,

Forwarded by; JCN at 30«0CT=74 0635PDT

MESSAGE: If, indeed, it is deliyered yith the citation, the
message text appears here,

(syntax)
CITATICN =3 HEADER 0S8 LEVADJ BODY
EOS =1 end of statement
LEVADJ =i down one level

HEADER =i DATE SP TIME ZONE AUTHLIST °t¢ SP TITLE CR LINKS sp
*[ PARAMETERS *)

DATE =1 DAY "« MONTH *= YEAR
DAY &3 *1/%2/%3/°4/°5/°6/°1/%B/°9/ni0u/niin/ o n3Ln

MONTH =g "JAN" , “FEB"/ "MAR"/ WAPRM"W/ WMAY"/ MJUNW/ “JUL"/
NAUGM, "SEP", "oCT", "NOV"/ “DECH

YEAR =3 "74"/"75"/"96"/, .,
TIME =3} vOOOOH/"OQan/'.'/n0100"/.../"2359"

ZONE =1
"pDTll/"PST"/"GMTII/"EST"/"EDT"/llMST"/"MDT"/"CST"/"CDT"

AUTHLIST =i authorident / AUTHLIST

TITLE =1 full title

LINKS =3 LINK / OPENLINK sP LINK

OPENLINK =i "<iwdt

LINK =1 "<numper,iiw>"

PARAMETERS =i PARAM / PARAM ", PARAMETERS
PARAM =% TYPE / PRIVACY / RECORD

TYPE at "ACTION® 7 nINFQ"

PRIVACY =1 "privaten , NULL

RECORD =1 "Unreeorded" / NULL
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RLL 24=FEB=75 15:04

‘rinal’ citaticn template with complete discussion,

BODY =¢ ITEM / ITEM EOS BODY

ITEM =3 ITEMNAME *; text string

ITEMNAME =3 "To" , wge" / "comments" , "Rfe No" / "Updates"
/ "Obscletes" / "Keywords" / "Subcollectiong" / "Received
at" / "Forwarded by" / "MESSAGE"

NULL =3 null

SP =1 a Space character

CR =1 a carriage return character

(NOTES)

Note that the statement for subcollections will always be
present,

Note that each statement of information has a descriptor
fieyjd name fo)llewed by a Colon, This conforms with the
network standard as proposed in RFC 561 <18516,> of Sept,
5973,

The journal link will only have the number present and not
the directory,

There will be & carrjiage return folloying tne title in all
caéses (even if title extends passed first line),

The 1ink <tw> [the OPENLINK] will be present only for mail
in which the message is delivered witn the gitation (this
will ipclude, ocf course, SNDMSG generated itenms,),

The only way one will distinquish SNDMSG and Journal
recieved mail is pyY the apsence of the Jjournal numper link
(and possibly by the directory name as opposed to the ldent
for the auther,)

The sndmsg format should be the same as Journal items,

Each fileld is a statement,

1f any of the fields are empty that statement will pot
appear at all,

0f the four parameters in SquUare brackets, only the first
parameter (ACTION/INFO) will alvways appear, The others wi))
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RLL 24=FEB=75 15104
fFinal* citaticn temMplate with complete discussion,

appear only if that condition is true; that is, Public and
Recorded will never be shown,

Only the ACTION/INFO parameter will be in uppercase; all
cthers will be first letter uppercase only,

The only information not in this version of the citation is
the FROM fleld that containg the sending hogt, last name of
author, &and author’s organization,

Note that the citation cannot be addressed as a statement
name since the first charactér wll always be a number,

(Other) templates

RLL 1332.PDT»220CT774, A Note on the future of journal citation,
<iwg> <JOURNAL,gRNL24,912345:wg> [Action,Priv,Unrec,Forwarded)

From: OFFICE=2, Lieberman (SRI=ARC)
To: ABC DEF GHI
Cet JKL MNO PQR SRT (QWE SDF]

. commentsi Just a test for fun,
Rfec Neot 123

MESSAGEs 1f, indeed, it is delivered, the message text
appears here,

References: <MJOURNAL,34567,11w>
Updates; <12345,>

Obgoletess <23456,>

Keywerdsi test, journal, header
SubcoyleCtions: LANGUAGE BUGS SRI=DEV
Received at: 1356PDT3220CT74:
Forwarded byi! JCN at 1432PDT:300ct74

RLL 740CT22=1332=PDT, A Note on the future of journal citation,
<iwg?> <JOURNAL,JRNL24,J123453wg> [Action)

‘ From: QFFICE=2, Lieperman (SRI=ARC)
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RLL 24~FEB=75 15104 25451
*Final’ citatien template with complete discussion,

Tos ARC DEF GHI 7d2b
Comments: Just a test for fun, 7d2¢
MESSAGE: If, indeed, it is delivered, the message text
appears here, 7d2d
Received aty 1356PDT$220CT74: 7qa2e
1332~PDTw220CT74 Ry, A NOte On the future of journal citaticn,
<iwg> <JOURNAL,JRNL24,0123453wg> [Action,Priv,unrec,Forwarded) 743
PpT1332=220CT74 RLL, A Note on the future of journal citation,
<iwg> <JCURNAL,JRNL24,012345:wg> [Action,PrivsUnrec,Forwarded) Ta4
(open) guestions 745
The ordering cof various statements after MESSAGE, 7d5a
Whether to line yp information in fleld after header, 7d5b
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RLL 24~FEB=75 15304 25451
‘rinal”® citaticn template with complete discussion,

(J25451) 24«FEB=75 15104374 Titlet Author(s)t Robert N,
Lieberman/RLL) Distributient /ARC=LOG( [ ACTION ) ) SRI=ARC( [ INFO=ONLY
] ) 1 sube=Collections: B8SRI=ARC ARC=LOG; Clerk: RLL? Origin: <
LIEBERMAN, HEADERS,NLS359, >, 24~FEB=75 14154 RLL 7514884y




KIRK 24=FEB=75 21:44
comments ©oN the “final’ joyrnal eitation

In general looks very good, Major bad thing is a time that cannot be
uysed for statement name (how abouyt PDT1332 22=0CT=75) ? This would
give you a logical ordering of time elements (from small to large)
and allow access by statementname, JulMp to name next would always
find the most recent one if the time happened to be duplicatesd,

pne other thing, You should recommend that the Insert Sendmail (form)
and Process Sendmall (form) commands uUse the sgme format in the same
order, Good ShoWv,

25452




KIRK 24~FEBR=75 21144 25452
Comments on the *£inal’ journal citation

(J25452) 24=FEB=75 211444333 Titlet Author(s)s Kirk E, Kelley/KIRK);
Distributiont /RLLC [ ACTION )] ) 3 Sub=Cpllections: SRI=ARC; Clerk:
KIRK}



JBP 24=-FEB=75 22135
Journal Citatiens vs, ARPA Network Standards

"

it might be useful to cite the ARPA network standard for message
headers for referéence during the discussion of new journal heacers,
The reference i{s RFC 561 «<,18516,>, ==jon,
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JBP 24«FEB=75 223135 25453

Journal Citatiens ys, ARPA NetwOrk gstandards

(J25453) 24~FEB=75 22:35111) Title: Author(s): Jonathan B,
Poste)/JBP; Distributions /RLL( [ ACTION ) ) SRI=ARC(¢ [ INFO=ONLY ] ) 3
Sub=Collectionsi SRI=ARC) Clerk: JBP)

|
|
|
|
|
|
|
|




ACM 25=FEB=75 08105

PI=Write~=up, Amarel

RESEARCH ON SECURE OPERATING SYSTEMS AND
DATA BASE SYSTEMS AND ON AUTOMATIC PROGRAMMING
1974 ARPA Project Summary

Prepared fort ARPA IPT Principal Investigators Conference

San Diego, Mar, 12=14, 1975

Prepared by} Sau)l Amare)l and C, VvV, Srinivasan

Pepartment of Computer Science
Rutgers University
New Brunswick, N, J, 08903

This symmary ccevers woOrk done during calendar year 1974 in the areas
of Secure Systems and Automatjc Programming,

I,

SECURE SYSTEMS
1, Protection and Integrity of Data Bases (Minsky)

Our research has centered on the process of yser = data base
(DB) i.teraction, and on the structure of the DB, The
conventional protection technigues = usually called access control
= were found to be insufficient, The concept of intentional
resolution was defined, and was shown to be an important aspect of
protection, The DB is conceived as a prodramming systenm

whieh has procedura)l as well as structural components, We
started work on the design of a Data Base Languade (DBL) for
constructing such a system, In parallel, we are planning
an experimental desi¢n of a DB system using the SIMULA language,
This work has been documented in the follewing SOSAF reports by
Minsky: TRe7 "On the Interaction with Data Bases", TRe8 '"Comments
on Privacy of Data Bases"» TR*? "On the Resolution Power of
Privacy Protection in Data Base Systems" (also to appear in Comm,
ACM), TRe10 "On the Feormation of Abstract Data Types'",
TReyi "Protection of Datae-Bases, and the Process of User Data=pBase
Interaction", and TM=6 "Another look at Data Bases",

2 Generating Valic Implementations (WelSch)

Our approach has been to specify a kernel of an operating system,
&nd to use a precondition generator to validate properties
of the kernel, Experimental work on validation has pointed out
difficulties {n stating formal assertions for large progranms,
A critical review of this appreach is now ynderway,
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ACM 25=FEB=75 08105

. PI=Write=up, Amarel

11,

3, Resource Enhancement for Dperating Systems
Support (Ruschitzka)

Exploratory workX nas beguyn on architectuyral features which wouyld
support anp operating system in maintaining its integrity
and privacy characteristics,

AUTOMATIC PROGRAMMING
d6 Studies and Systems in Specific Domains

1.1 Use of Finite State Machine Theory to Synthesize
Efficient Programs (Wilkens)

We have beeh working on the development of a program to produce
the best c0de assignment fO0r the states 0f a program described
as a finjte state system, The work of consolidating space and
time expenditures {n the state ¢ode Optimization program has
peen larcely completed,

1,2 Forrmulation and Manipulation of Enumeration Based
Algorithms (Paull)

We are building a system which 4is intended to aid a user
in the formulation of a recursive definition, and then to
provide him with cne or more "good" algorithms that
implement the definition and/or sudgestions about the
redesign cf the definition, To produce a "good" algorithm we
look for certain significant properties, The search for
scme of these has peen aUtomated, Recent theoretical ¥Work has
resulted in the identification of additional significant
properties, This work is described in TM=5 by Paull,
"properties which allow Optimization ot Recursive pefinitions

1,3 Design of Nonwadaptive Comparater Algeritnms (Levy)

We have {mplemented most Of the functional components of a
system fOr synthesizing programs to find order statistics =
e¢9, tO £ind the {th largest element in a list, The design Of
the control and evaluyation subsystems is NnOw underway,
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ACM 25=FEB=75 08105

. PI=Write=up, Amrarel

1,4 Autematic Program Formation from Froplem
Specifications (Amarel)

We are centinuing to explore systems that accept a problem
statement Iin noneprocedural form and form a prodram by
using AI methods of problem solving, In addition to
problems of sorting and reasoning apout actions, we are
working en @ problem in the area of partjally ordered sets
which i{s presented in the form of {nputeoutput
correspondences,

s§everal apprcacheés teo the latter problem have been
programmed, Amare)l organized a one=day session on the
"Inference of Programs from Sample Computations" at the
Nato Advanced Study Institute on Computer Qriented Learning
Processes, bonas, France i{n August,

<, Genera) Systems for Autematic Programming (Srinivasan)

Our objectiye 1s te Create a meta system that can specialize
itse)lf to be an efficient problem Solver in a domain based on
the descriptions of knowledge in the domain, The system is called
Meta Dpescription System (MDS), The architectyre of MDS is
deseribed by Srinivasan in TRe«20 "A Coherent Informatjon System"
and in TR=13 "The Meta Description System", The nature of the
use of MDS for Automatie Programming is discussed in TM=4
"Programming over a Knowledge Base", A major program

development effort was carried out (in INTERLISP) at the
ISI TENEX and at the Stanford SUMEXe<AIM system throughout the
Year, Substantial progress was made in the implementation of the
CHECKER and the INSTANTIATOR, A nove)l concept of a Theorem Prover
for MDS was developed) it is discussed via examples in TRe=25
"A New Approach to TheOrem Proving by Synthesis", This effort is
now moying to the program design stage, Other activities include
Work on dats structure optimizationy) TR=12 by Srinivasan covers
this work,
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Distributed computation/TENEX Project
1974 ARPA Project Summary 1

Prepared for! ARPA IPFT Prineipal Investigators Conference
san Diego, Mar, 12=14, 1975 2

Prepared hy: Jerry Burchflel
Bolt Beranek and Newman Inc,
50 Moulton Street
Cambridge, Mass, 02138

3
Our work cduring 1974 nas resulted in significant accomplishments
in the following areasy -
Prototyvpe, multi=machine, proegram execution environment, 5
We have develOped and are continuing to improve a program
execution environment for ARPANET TENEX hosts that includes a
networkwide file system, This executicen environment makes it
possible for existing application programs to operate in a context
that inclydes the file systems Of the entire collection of network
machines, without requiring that the programs themselves be
. rewritten, The initial prototype imMplementation of this environment
was accomplished within the econtext of the RSEXEC (Resource Sharing
Executive) system (1) and {t makKes use of a mechanism for
intercepting selected operating system calls Made by the application
programs (2], 6
Access Control and Accounting for Terminal IMPs 7
Together with the Computer Systems Division at BBN we have
developed a legin and accounting system for ARPANET TIPs, Prior to
development of this system, anyone wWith 5 terminal and data set who
Knew the telephone number for @ TIP dialeup port had free and
uncentrolled access to the ARPANET, TIP login corrects this
situation by requiring that a TIP uyser establish his authorization to
use the network by supplying a valid netwOrk user name and password,
If the user suyccessfully passes this access coOntrol check, accounting
procedures for his TIF session are {nitiated and he i{s free tO use
the TIP in the usual manner, B

TIP login and accounting was implemented by building upon the
existing TIPSER~RSEXEC svstem which provides a means for TIPs to
support what are usually thoyght of as "large host" functions by
sharing some of the resources of ARPANET TENEX hosts, In order to
satisfy reliapility requirements and to achieve a degree of load
leveling, the TIPSER=RSEXEC is implemented as a distributed,
. multi=computer system, 9
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Management of Distributed Data Bases,

We have developed & method for maintaining multiple, distributed
copies of a data base in the presence O0f distributed data base
updating {n a manher that guarantees the mytuyal consistency of all
coples of the data base, Although this work was motivated by the
reliability and efficiency requirements of the TIP login systenm
which dictated that the Network uyser data base be maintained in this
manner, wWe believe that the method has applicapllity bevond the TIP
login system, The method is completely distriputed in the sense that
it requires no centralized control nor does it require that all
coples of the data base pe locked gsimultaneously in order to
accomplish the updates,

The methed, which ig degcriped in detail in [3), consists of twe
partss a relisble, data independent, update transmission and
distribution mechanism which guarantees that a)) data base updates
reach all data base sitesy and, a data dependent update procedure
which is activated at data base sites when ypdate commands arrive,
The update procedure makes use 0f a "time stampina" scheme which
enables data base sites to regenerate a sufficient portion of the
time sequence ¢f update events to determine how a particular update
command should be ineorporated into their copies in a consistent

' manner,

Net¥work Protocel Research

we have developed a prototype implementation of the CerfeKahn
Internetwork Protoecol [4) as a TENEX facility whieh will support
communication with hosts on the ARPANET and other networks, (e,g,
Packet Radio Net), We have also developed a prototype of the new
TELNET RCTE (Remoteecontrolled echoing and transmission) option in
TENEX to provide responsive terminal connections even through
satellite links,

Security

We have provided new TENEX mechanisms £Or creating a new
encapsulated capabilities domain for either & process Or an entire
job: servers operate by creating a nNew domain for each instance of
service, settina the capablilities Of that domain tO mateh the R
qualifications of the authenticated user,

Resource Allocaticn

The TENEX pleeslice scheduler is a novel approach to the
resource allocation problem which removes administrative policies
from the requlator mechanism, It provides a Juaranteed level of CPU

‘ service to each aroup of users bpased on tables maintained by the
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facility admini{stration, and it permits sale of a "slice" of the
processor to each subscribing organization, 18
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[1) Thomas, R,H,» "A resource sharing eXecutive for the ARPANET",
AFIPS Conference Proceedings, Vol 42, June 1973, 19

(2) Thomas, R,K,, "JSYS traps = a TENEX mechanism for
encapsulation of user processes", to pe presented 1975
Nationa)l Cemputer Conference, 20

(3) gennson, P,R, and R,H, Thomas, "The maintenance of duplicate
databases", ARPA Network Working Groups RFC 677, January 1975, 21

(4) Cert, V, and R, Kahn, "A Protocol for Packet Netwyork
Intercommunication”, IEEE Transaction on Communication, May 1974, 22
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Network Speech Compression
1974 ARPA Project Summary

Prepared fort ARPA IPT Principal Investigators Conference
San Diego, Mar, 12=14, 1975

Prepared by} Glen J, Culler
150A Aere Camino
Goleta, California 93017

The work undertaken by CHI may be summarized as threeseparate tasks,
although they were dijrectly coordinated andmutyally supportive,
These are;

1, Development of an interactive sicnal processing system of
significant power,

2, Real time implementation Of the Markel algorithm on the
ARPANET,

3, pasic research on the application of discrete wave theory to
speech signal processing,

In descriptive terms, the hardware of the signal processing system
was completed and checked out during the early part of the year, The
connection to the network in hardware and software came up 1in
November, The real time implementation of network speech compression
was demonstrated Jointly with Lincoln Lab in Decemper, The part of
our program which is in pasiec research stands on the shoulders of the
foregeoing and geot underway in December, It will be our primary
activity for the remainder of our contract year (which ends September

1),
SUMMARY:

1, A System for Interactive signal processing Hardware (R, Bjorkman,
J, Vanderford, B, Lum)
Software (M, McCammon, D, Taylor, G, Ball)

A, This system has a VDH=cOnnection to the UCSB=IMP, The

hardware consists Of a pair Of micro=programmanle processors, four
user stations that are graphics consoles with function keybeoards,
64K of 1/2 mricrosecond, i18~bit word memoryr, three 2314~tyre disk
drives, and an analog subsystem currently being extended to
control an array of 6 microphones in a sound tunnel,
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B, The operating system provides a time=sharing facility with
interactive features in the foreground and signal processing,
libprary transfers and system processes in the background, Real
time applications temporarily lock out all other processes when
required, Each user station is cued by a lock out light when this
OCCuUrs,

C, The languages supporting the system consist of a
micro=programming janguade, a macrowassembly landuage and a user
interactive language tailored to the needs of signal processing
research, and which includes a console programming facility,
armed with this capability, we can select the nature of
programming pest related to the requirements of the computational
tasks desired to be implemented,

2, Rea) Time, Facket Speech « NSC Protetype

As a means to guarantee an early capability, the NSC=group
selected the LPC algorithm defeloped by J, Markel of SCRL, A pair
of sites, Linco)ln Lab and CHI, were selected to carry out a
prototype experiment for real time LPC experience, A simplified
form of the Network Voice Protoeol and a parcel format of 67 bits

‘ per 20 mi{lli{seconds speech frame were used, Aside from some
hangups, mostly concerned with the way the UCSB=IMP treated our
VDH connecticn, the whole thing went very well, Expected
difficulties with network delays were validated and an effort to
improve several aspects of the overall process hayve begun, These
include!

a, Improvement of the IMP=VDH buffering,

b, Further study of néetwork delays by appropriate sites,

¢, Better matching of LPC aloorithms at different sites,

d, Improvement of quality of LPC analysis,

e, Investigation of type 3 message usage,

£, Develepment of better packet handling for network speech
communication,

3, Discrete wave Theory Applied to Speech Signal Processing
(G, Culler, J, MGGill)
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Consider a sound wave propagating from a small source into a
domain bounded by walls with separations less than acoustical wave
lengths asscclated with speech signals, 1If an array of

microphenes is placed inside this domain or imbedded in its walls,'

then the data colleected by synchronously sampling the oytputs of
these micrephones

comprises a discrete wave on multiple indices, one for time and
the rest for space, If the array 1s linear and oriented outward
from the source, then we have a discrete waye on two indices, The
Kickwotf for a theory of discrete waves on two indices {s the
following theorem:

"The discrete Fourier transform with respect to a timeé index of
finite extent satisfies one and (up to Common facters) only one
linear, second order difference eguation with real
coefficients,"”

In the cases °0f primary interest, these coefficients are a
function of the geometry of the domain and thus, with a computer
system providing synchronized D/A stimuylation of the source and
A/D sampling of the Microphone array, we have a direct
phenomenoleoglical means of deriving discrete difference equations
of compound cavities, Research is under way to determine such
equations fer cavities of interest in speech generation and relate
them to area funCtions as determined by the lpc technique, our
hope is that through a better understanding of discrete wave
equations, we may improve the relationship of speech quality to
data rate in representation,
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PACKET RADIO CHANNEL MEASUREMENT AND CHARACTERIZATION
1974 ARPA Project Summary 1

Prepared for! ARPA IPT Prineipal Investigators Conference
san Diego, Mar, 12=14, 1975 2

Prepared bYyi Stanley C, Fralick
Stanford Research Institute
Menlo Park, California 94025

One of the long range objectives of the Packet Radio preject is to

prove that packetwswjitched radio networkgs are technojogically

feasible and yiable in a military context, SRI has undertaken the

task of coordirating and integrating an experimental packet radio

network being develcped by & groyp of ARPA IPTO contractors during CY

¢74 and *75, The network will be ysed to demonstrate feasibility and

to support application=Oriented measuyrements, puring CY *74 our

activities have included: 4

1, Mobile Instrumented Packet Radio Repeater, 5

puring CY 74 a flexiele and nighly instrumented mobile van facility

was developed, In addition to an experimental packet radlo

spreadespectrur receiver, the van is equipped with considerable RF
instrumentaticn and a minicomputer=based data acguisition system,

This van was used to obtain propagation and noise measurements and

Will soon be used as an instrumented repeater for RFe1link

measurements and network testing, This faclility is descriped in SRI

pPacket Radio Nete (PRN)3, "A Measurement Program for Packet Radio

Channe)] Characterization", by D, L, Nielson and R, A, Shepherd, b

2, Packet Radio Propagation and Noise Measurements, 7

Introducing a widesband digital radio communications system such as
packet radio irto the urban and suburban environment regquires a
knowledge Of the limitations imposed by that environment on a
commynications signal, we collected and analyzed sufficient
propagation measuyrement data to gquantify, with high resolution and
over a wide range of yrbanization, distortion caused by multiple
trangmitter~receiver paths, we described the impulse distortien, the
time variability, and the spatial coherence 0f the signhal at street
level=ethe latter being of importance to spacewdiverslity reception,
The noise inherent to the urban and suburban envirenment was found te
be almost totally due to automoblile ignition systems, &
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We made the first amplitude and time characterjzation of tnat nojise
in the freguency range apove 1000 MHz, The results of these
measurements are documented in SRI PRN 4, "Microwave Propagation and
Noise Measurements for Mobile Digital Radio Application", by D, L,
Ni{elson,

3, Packet Radio Link Analysis,

The results of the measurements have been used to support packet
radio netwoOrk RF link design, SRI consulted with and proyided data to
Collins Radio CGreoup of Rockwell International to establish a
preliminary desigh that will pe tested during CY *75, We analyzed
and compared medulation schemes and randomeaccess methods to
determine those that are feasible and to predict the effect of the
radlo environment on performance, This analysis was required to
arrive at a design for the experimental networkj however, it Dhas
broader implications to a large variety of military and commercial
digital ecommunications networks since it compares a variety of
modulation schemes and network access rmodes in a realistic
environment, 1These results are documented in SRI PRN 1, "RF Channel
Capacity Considerations" by S, C, Fralick, SRI PRN 2, "Study of
Throughput and Delay of Spread Spectrum multiple Access Mmodes", by S,
C, Fralick and J, K, Leung, and SRI PRN 7, "Technological
Considerations for Packet Radio Networks" by 8, C, Fralick and J, C,
Garrett (Garrett is with the Collins Radio Group),

4, Packet Radio Traffic Soyrces and Terminals,

To provide controlled soyrcesg tO generate reguired time= and
geographic=traffic patterns for planned network measyrements, we
developed a mieroprocessorscontrolled portable (sultcase=size, 30
lb,) traffic scurce, The trafflec source has & full ASCII keyboard,
80 characters of display, and a 20 char/line printer so that it can
double as a terminal, The microprocessor is programmed to format
messages into packets and to support minor teXxt editing tasks, The
microprocessor wWill provide a simple but powerful tool to generate
packets with a wide ¢and software changeable) variety of lengths,
formats, etc, This work is documented in "The Role of
Microprocessors in High Speed Portable Data Communications Terminals"
by 8§, C, Fralick and D, Brandin, Prceedings of Journees d°
Electronique, LauSanne, SW, 1974, and SRI PRN 6, "Digital Terminals
for Packet Broadcasting by s, C, Frajick, D, H, Brandin (both of
SRI) and F, F, Kuo®, and C, Harrison (both of the ALUHA system,
University of Hawaiiy,
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THE PRACTICAL IMPACT OF RECENT COMPUTER ADVANCES
ON THE ANALYSIS AND DESIGN OF LARGE SCALE NETWORKS
1974 ARPA Project Summary

Prepared fort ARPA IPT Principal Investigators Conference
San Diege, Mar, 12-14, 1975

prepared py: Howard Frank
Netyork Analysis Corporation
Beechwood, 0ld Tappan Road
Glen Cove, New York 11542
(516) 671=9580

This summary describes Network Analysis Corporation’s
accomplishments 4in the study of 10cal, regional and large scale data
communications problems,

PACKET RADIO SYSTEM NETWORK STUDIES:

Efforts during the past contract year were aimed at
establishing base performance characteristics of a single
station, fixed repeater location Packet Radio System and to
evaluate the effects on performance ¢f a number of fundamental
hardware design decisions, Analytic and simylatjon studies of
throughput and delay were conducted t0 enable vyarious design
decisions incluyding: wuse of multiple Oor single detectors at
repeaters and stations, evalyation Of tradeoffs between range,

power and {interference, incorporation of single or dual data rate
repeaters, common versus split ¢hannel operation, and the use Of
omni versus directional antennas, In addition, numeroys studies
were performed to gquantify system delay, throughput and plocking
under various routing alternatives, acknowledgement schemes, repeater
network organization and te Iinsuyre that dJross system perfeormance
using ynoptimized operating parameters and algorithmg was within a
level that woyld justify further design efforts,

PACKET RADIO SYSTEM NETWORK ALGORITHMS AND CONTROL:

puring the vyear, the main effort has been towards developing
workable network aloorithms, to insure order of magnitude
performance and design robustness for a sSingle station multiple
repeater, multiple terminal network, Preliminary desiagns of
eleven routing algorithms were evaluated using combinatorial
analysis, three were selected for detajiled design, and two Of
these were simulated and tested, and based On theSe tests,
recommended for {mplementation, Single station, myltirepeater
initialization, network mapping, and trangmission algorithms
were proposed,
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Hoprby=hop and end=tovend acknowledgement schemes were develcped,
simulated and tested, Simple terminal search and local

terminal eontrel algorithms were developed and simulated, in
addition, a repeater location optimization algorithm was
developed, pregrammed, and tested, The apove family of
algorithms provided a basis for demonstrating the rellable
transmission e¢f packets within the Packet Radio system, but further
work is required to improve effjiciency, to handle multiple
statiens, and to increase the number of types of terminals that can
be handled by the system,

LOCAL AND REGICNAL DATA NETWORK PERFORMANCE, COST COMPARISONS AND
ALTERNATIVES;

A variety of tools have been developed to allow economical
cost/performance tradeoff studies, Accomplishments includet
the practical demonstration that low cost terminal access can
be achieved by hardware myltiplexing at TIPsy) the proocf of the
cost=effectiveness Of multipoint 1lines ¢for eonnecting 1low and
medium sPeed terminals int0 ARPANET; the demonstration c¢f the
use Of software demMultiplexing as & means of increasing the
terminal handling capacity of a TIP by a factor of 105 and the
theoretical calculation of capacity, error rates and delay to
establish of feasibility ineorporating proadcast packet radio
technigues on a wideband c¢oaxial cable 1loca) distribution network
to serve a large Qroup Of densely located military users,

INTEGRATED LARGE SCALE PACKET=SWITCHED NETWORK COST AND PERFORMANCE}

puring the years the grouyndwork was laild to complete the study of
cost and performance tradeoffs in large scale packetw=switched
networks, Basic analysis and design algorithmg for
optimization of terminal processor location, topological
optimization, throudhput and delay amajysls, and rejlabijicy ana)ysis
were completed, In additien, a number of cost/performance studies
were completed, 1These include the proof of the cost effectiveness of
using satellites to increase the capacity of ARPANET, the
establishment of the feasibility of a 1,000 IMP packeteswitched
network wusing terrestrial 1inks, and studies of the
costs/effectiveness of packeteswitching within an environment
containing several thousand terminals, These studies are expected
to lead to metheds for handling large numbers of both terminals
and processors and varjous packet access methods implemented
within different hierarchy levels 0f large integrated command
and control commuynication networks for the DOD,
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SUPPORT FACILITY DEVELOPMENTg 14

During the past year, @& bagic packet radio simulator was
developed, The simylator nandles a single station, up to 48
repeaters and several hunhdred terminals of the same type,
Imbedded in the simulatOor are models O0f the repeater, station, and
terminals, two routing algorithms, non=persistent carrier sense and
unslotted ALOKHA random access schemes, Zero capture recelvers,
single and dual data rate channels, omnidirectional antennas, and
an interactive terminal to station protocol, All device
actions required to initiate, relay, and receive a packet are
simulated in the same sequence of events that would occur in
the actuasl packet radie system, Last year*s eXxperience showed
that for systems like packet radio, interactive, graphical
display can greatly reduce the time reguired to carry out certain
forms of syster studies such as repeater data rate, power, and
operating parameter variations, During the Contract period, the
first phase of a graphjcal display system, specifically designed
to deal with netwOrk prehlems was developed, In addition, several
stand alone analysis and design algorithms and programs were
developed, including a repeater 1location algoerithm and a basic
network editor, 15



ACM 25«FEB=75 08315 25458

PI=Write=up, Frank

Titles: Author(s)s ADRIAN C,
3 Sub=Copjlections:

(J25458) 25-FEBw75 083153541
MCGINNIS/ACM; Distribution: /ACM( [ INFO=ONLY ) ) 3
F'RA?JK.NLS[4, >, 23=FEB=75

SRI=ARC; Clerki: ACM} Origin: < PI,
19134 JAKE 33337 8828




ACM 25-FEB=75 08318 25459

PIe=Wrjitee-up, Kirstein

1974 ARPA Project Summary 1
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Prepared byg Feter Kirstein
Department of Statistics and Computer Science
44 Gordon Saq
London, w,C,1
U.K.

Dyring 1974 oyr activities have concentrated on the attachment of
Hosts by means of a frontwend computer with the minimum of software
medification in the main Host, measurement and evaluation of the
Network im our environment, investigation of the reguirements for
support activities, investigation of the management problems in the
international environment, and the investigation of the reguirements
for internetwerkina, It should be noted that although this project
has access to ARPA provided facilities, it is largely funded from
other sources, Our activities are discussed with, and reported to
IPTO; however cnly certain aspects of the work belong to main IPTO
research proagram, +

1, FRONT-END ATTACHMENT OF HOSTS 5

A considerable effort héas gone intc improving the attachment O0f the
Rutherford Laboratory ¢RL) IBM 360/195 as a Host via a front=end PDP

9 compyter, the HOost is now attached to ARPANET in a rugged manner,

and rFile Transfer is possible, Users connected directly to the RL

360 can get out to access ARPANET Hosts, The eXxcercise showed where

certain changes were reguired for the network environment==and

improved, when the changes were implemented, local facilities also,

gxamples of the the improvements reguired are petter flow control,

HELP facilities and Status informatien, 6

The Cambridge Computer Af{ded Design Center (CADC) ATLAS Computer was
attached also {n & preliminary wayy) the PDP 9 provided a single

TELNET channel, 1Tnhe technique was shown to work also in attaching

the University of London Computer Center (ULCC) CDC 6000/7000

complex, These HOsts are not being incorporated operaticnally yet,

since to have severdl HOsts attdached simultaneously via the PDP 9 in

this way requires sOme Operating svstem modifications) these will be
ecompleted during 1975, 7
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2, MEASUREMENT AND EVALUATION 8

In order to measure and evaluate ARPANET in our environment, 1t was
necessary to build up a significant level of usage, An adeguately

diverse user community has been built uUup=emost in projects which

involve cooperation between UK and US research groups, We are

analysing which featuyres Of networks have been most significant tfor

oyr communities, We are preparing to measure the Overhead in the

different levels Of protocol, and the traffic characteristics oOf

users as a function of their applications, 1In this we have only

developed Muych of the infrastructure during 1974, 9

3, SUPPORT ACTIVITIES 10

In order to develop the User Community of §2, and even for many
administrative activities, a number of support activities are
necessary, An on=line catalogue of documents is belnd prepared, and
the documents distributed by the British Library, The POST Systenm
permitting the sharing of of an acCount by severa)l users for maill
purposes has been improved, A numbér of short FACT cards have been
produced, and courses run, {t nas become clear that facsimile
transmission is required in the coordination of certain
projectse=hence an activity of incorporating facsimile transmission

. into the messace facilities nas been started, 11

4 ,MANAGEMENT PRCBLENMS 12

It has become clear that in this international environment, "Balance

of payments" issues becoOme very seriouys, With the nymber of

government agencies invelved, and internaticnal restrictions on

payments, evepn finding Criteria to measure a balance of payments

problem is difficult, Some initial papers have been prepared on this
subject, and are being discussed with various bodies in the US and

UK, 13

S, INTERNETWORK ACTIVITIES 14

We have starteé¢ preparing to implement the HOST=HOST protocols of the
Internetwork Protocol proposed by Cerf and Kahn as part of a Jeint
experiment with Stanford U and BBN, Independently, we have
considered what the salient factors might pe in the interconnection
of networks, and have concluded a virtual circuit connection at
gateways , with protocel mapping there, looks the most promising,
Following this approach , we have started simulating the operaticn of
the packet Switch on the proposed British Post Qffice Experimental
packet Switching Service (EPSS), and are starting to implement the
1ink te the CADC ATLAS as {f it was via an Internetwork Gateway and
EPSS, When EPSS becomes operational in late 1975, tnis

. interconnection will be implemented in earnest, 15
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Information pProcessing Technigues Research
1974 ARPA Project sSummary

Prepared fori ARPA IPT Prineipal Investigators Conference
San Diego, Mar, 12=14, 1975

Prepared hy: Irwin L, Lebow
Data Systems Division
M,I,T, Lincoln Laboratory
Box 73, Lexingten, Ma, 02173

The following is a summary of Lincoln project activities during C¥
74 in the four aredasi A) Network Speech ComPressjion, B)
Speech Understanding, C) SurfaceesAcoustic wave Convolvers for
Packet Radio, and p) Airporne Command and Control,

A) NETWORK SPEECH COMPRESSION (B, Gold)

The Overall goal Of the Network speech (Compression (NSC) program is
to investigate and demonstrate the technhology required ¢toO0 carry
speech over packeteswitched networks, A potentially large eccnomic
galn can pe realized 1if secyre digital yoice and data can be
carried over a single integrated pacKet switched network, 1o
achleve this geoal, the NSC group is investigating the delay and
throughput characteristics of the ARPANET for speech at different
rates and |{s developing speech compression algorithms matched to
Network properties, Lincoln {s contributing to the areas
desCribed below:

1, Network Delay Measurements, Using the ARPANET "gake host"
facility we hayve Optained measurements of fixed and random components
of network transmission delays as well as delays caused by network
flow control mechanisiis, These results have helped focus
attention on engoing speechmoriented Network modification,

2, CVSD Eyperiments on ARPANET, Lincoln and ISI communicated via
CVSD at a 10 Keps rate, As a result of thils experimpent, several
specific network changes have been implemented to increase
throughput,
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3, LPC gspeech Demonstration on ARPANET, In Dec, 1974, the

first successful network speech communications demonstration using

LPC was carried out between Lincoln and CHI at 3450 bps, This
experiment inyeclved the yse of & new Network Voice pProtocol

desiogned at ISI, Single.packet messages were used avoiding the

reservation delay of the nigher=rate multjiepacget CVSD messages, The

LPC speech at 3450 bps was of much higher quality than CVSD

speech at 10 Kkbps, and it was generally agreed that this

speech 1link c¢ouyld be used without significant annoyance dye to

delays or speech quality, 9

4, Conferencing, Lincoln has specified and Procured from industry
12 CVSD equipmrents, These will be used initiajly for
conferencing experiments between Lingcoln and ISI, 10

5, Voice Excited Linear Prediction Vocoders, A voice=excited

LPC system is being implemented on the FDP to run at 8 Kbps, This

data rate will permit specific comparisons between ¢this system

and the petter known adaptive predictive coding (APC) algorithm, 11

6, Variaple Rate LPC Processors: In packet communication,

channe) bandwjidtnh utilization {s adjusted automatjcally to the

current transe mission rate, which facilitates pandwidth reduction

via variable rate coding technigques, We have achieved reasonable

quality speech at 1400 bps by eliding silences, using decreased

rates during voiceless sounds, and speaker adaptation, 12

B) SPEECH UNDERSTANDING (J, W, Forgie) 13

In April 1974, Lincoln Laboratory successfully demonstrated
its mideterm speech understanding system for the Ggovernment's
Joint Advisory Committee for the Laboratory and later for
other groups including the SUR Steering Committee, The system
recognized sentences which were constrained to be appropriate to a
particular 1limited task domain and a 250 word vocabulary, The
system correctly recognized sentences from & large number of
speakers without prior training or speakerwdependent adjustments,
Informal testing showed about 75% correct sentence recognition,
controlled testing with more difficult sentence material (275
sentences from 6 speakers) showed approximately 50% completely
correct with another 30% haying errors in only one word or phrase,
Processing time fOr a typical 3 tO0 4 second sentence was usually
less than one minute, 14

C) SURFACE ACOUSTICeWAVE CONYOLVERS for PACKET RADIO (E, §tern) i5
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In the second half of CY 74, a program was hegun at Lincoln
Labgratyry to develop advapced acpoustic convolvers for use as
matched filters in Packet Radieo, Our goal is to achieve
highetimesbandwidth (TW) product systems wnich synchronize rapidly
for protection against interference, jamming and interception,
Conventional high=TW matched filters require long 8ync times, As a
result, these systems often give up jamming and/or interception
resistance to preserve reasonable access times, Our studies
indicate that a SAW conyolver which spreads 100 Kbps data over 100

MHz (Tw = 1000) shoyld synchronize in uynder ONe Msec, 16
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Furthermore, a code could be implemented with a structure Wnich
could pe changed with sufficient rapldity to make cryptographic
analysis and subseguent interception virtually 4impossible, In
a preliminary experiment a data stream of 140 Kbps spread over 67
MHzZ (TW = 500) with a changing code was successfully decoded, We
are currently perfecting a convolver with TWw = 1000,

D) AIRBORNE COMMAND and CONTROL (A, J, ME€Laughlin)

Early in CY 74, a study was undeptaken of aircrafte

digital communications with emphasis on satellite links, A report
summarizing this wWork was delivered to ARPA, It was generally
conclyded that satellites provide the only Mmeans of achieving
highly reliable 1l0ong range communications to ajrcraft, Major
increases in system data rates should be possipble by explojtation of
electronically steered, high gain satellite antennas and by
efficient sharing of network capacity by packet access techniques,

puring the second half of CY 74, a study was begun to investigate
the applicability of coMputer pnetworking techpoledy to the Alrberne
Command Post Coemmand and Control problem, It has been concluded
that netting the computers of several airborne command posts and
ground facilities provides the framework for achieving
significantly enhanced performance, A series of experiments s
being defined using the ARPANET as an RgD test bed to validate and
demonstrate this conclusion in an environment {n which eoth

the ADP capacities and the communication rates are constrained,
In these experiments some of the nodes will be ajirborne and some
simulated by aqround nodes on the network, The experimental
program will permit evaluation and refinement of developmental
techniques of data management, resouyrce sharing, and packet
commynications in a realistic environment,
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SPEECH DIGITIZATION AND TRANSMISSION ON THE ARPANET
BY ADAPTIVE LPC TECHNIQUES
1974 ARPA Project Summary

Prepared fory ARPA IPT Prinecipal Investigators Conference
san Diege, Mar, 12+=14, 1975

Prepared by DeTy MAGILL
STANFORD RESEARCH INSTITUTE.BLDG, 306A
333 RAVENSWOOD AVE.
MENLC PARK,CA, 94025

THIS SUMMARY COVERS WORK DONF DURING CALENDAR YEAR 1974, OUR
RESEARCH HAS BEEN CONCENTRATED IN TWO THEORETICAL AREAS, IN
ADDITION, CONSIDERABLE EFFORT HAS BEEN DEVOTED TO THE DEVELOPMENT OF
A COMPUTER FACILITY THAT WILL PERMIT REAL=TIME, LOWRATE DIGITIZED
SPEECH TRANSMISSION ON THE ARPANET,

BROADLY SPEAKING OUR OBJECTIVE HAS BEEN THE DEVELOPMENT OF BETTER
QUALITY AND LOWER DATA RATE VOICE DIGITIZERS, THE BASIC APPLICATICN
I8 TO THE PROBLEM OF ECONOMICALLY ACHIEVING SECURE COMMUNICATICN WITH
HIGH INTELLIGIBILITY AND GOOD QUALITY, OUR RESEARCH EFFORT HAS BEEN
IDENTIFIED IN TWO MAJOR TASKS WHICH ARE DESCRIBED SEPARATELY BELOW,
IT SHOULD BE NOTED THAT PRIOR TO 1975 OUR MAJOR SIMULATION RESULTS
HAVE BEEN ACHIEVED IN NONeREAL TIME, REAL«TIME DEMONSTRATIONS ARE
PLANNED IN EARLY 1975,

A, SPEECH DIGITIZATION BY LPC ESTIMATION TECHNIQUES

THE OBJECTIVE COF THIS TASK HAS BEEN THE DEVELOPMENT OF AN LPC SPEECH
DIGITIZATION SYSTEM THAT ACHIEVES LOWER DATA RATES(WHILE MAINTAINING
HIGH QUALITY) THAN PREVIOUS SYSTEMS, THE RESULT OF OUR EFFORTS HAS
BEEN THE DEVELCOPMENT OF THE DELCO ALGORITHM FOR SPEECH ENCODING,
DELCO RECOGNIZES REDUNDANCIES IN THE LPC PARA= METERS AND REMOVES
THEM, CONSEQUENTLY, THE DATA COMPRESSION IS INCREASED BEYOND THAT
ACHIEVED WITH CONVENTIONAL LpC TECHNIQUES, AN ADDITIONAL REDUCTION OF
APPROXIMATELY 3 TO { HAS BEEN DEMONSTRATED, DELCO PRODUCES
ASYNCHRONOUS DATA TRANSMISSIONS AS DO MOST GOOD COMPRESSION
TECHNIQUES, PACKET COMMUNICATION SYSTEMS, EITHER

PACKET SWITCHING OR RADIO, ARE IDEALLY SUITED TO CAPITOLIZE ON SUCH
TECENIQUES, 1IN SUMMARY, DELCO HAS BEEN DEMONSTRATED TO PROVIDE A
REDUCTION OF TRANSMITTED BIT RATE(FOR LPC PARAMETERS) OF
APPROXIMATELY THREE TO ONE WITH ESSENTIALLY NO SPEECH QUALITY
DEGRADATION,
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By SPEECH DIGITIZATION EXCITATION STUDY 8

THE OBJECTIVE CF THIS TASK HAS BEEN T0 DEVELOP MQRE EFFECTIVE METHODS
OF ENCODING THE EXCITATION SIGNAL USED TO DRIVE THE LPC SYNTHESIZING
FILTER AT THE RECEIVER, PREVIOUS TECHNIQUES HAVE EITHER REQUIRED TOO
HIGH A BIT RATE OR KAVE SUFFERED FROM THE WELLeKNOWN PROBLEMS COF
PITCH EXTRACTICN, OUR INITIAL RESEARCH CONSIDERED SOME METHODS OF
IMPROVING THE PITCH EXTRACTION PROCESS, HOWEVER, QUR MAJOR EFFORT
HAS BEEN DEVOTED TO MORE ROBUST METHODS OF ENCODING THE EXCITATION
SIGNAL, THAT 18, WE HAVE CONCENTRATED ON THE DEVELOPMENT OF AN
ENCODING SYSTEM THAT 15 CAPABLE OF OPERATING IN THE PRESENCE OF
BACKGROUND NOISE AND/OR MULTIPLE SPEAKERS, TWQ SYSTEMS HAVE BEEN
DEVELOPED AND DEMONSTRATED AS A RESULT OF THIS EFFORT, BOTH

PIGITIZERS ARE BASED ON THE SAME FUNDAMENTAL CONCEPT, 9
NIC24952
PART OF NIC 24980 9a

THESE DIGITIZERS ARE BASED ON SHORT«TERM POWER SPECTRUM MATCHING AND

THE PRINCIPLE CF THE VEV, BOTH SYSTEMS USE RESIDUAL ENCODING AND

LINEAR PREDPICTICN AND ARE KNOWN AS RELP SYSTEMS, THE FIRST USES

ADAPTIVE DELTA MODULATION(ADM) FOR ENCODING THE RESIDUAL WHILE THE

SECOND USES ADAFTIVE DIFFERENTIAL PULSE CODE MODULATION(ADPCM), THE
RELP/ADM SYSTEM HAS BEEN DEMONSTRATED TO PROVIDE VERY GOOD GUALITY 1IN

THE RANGE OF 8 T0 9,6 KEPS, FURTHERMORE, IT HAS BEEN DEMONSTRATED TO
OPERATE SUCCESSFULLY WITH TWO SIMULTANEOUS SPEAKERS, THE RELP/ADM

SYSTEM WAS THE FIRST LPC EQUIVALENT TO THE VEV TO BE DEMONSTRATED, 10

THE RELP/ADPCM SYSTEM HAS ALSO BEEN DEMONSTRATED, THE MOTIVTION FOR

THIS SYSTEM WAS TWO=rFOLD, FIRST, IT WAS DESIRED TO COMPARE THE

QUALITY DIFFERENCES BETWEEN THE TWO ENCODING SCHEMES, SECOND, IT MAY

BE POSSIBLE TO ACHIEVE 4800 BPS CPERATION WITH THE RELP/ADPCM SYSTEM

WHILE PROVIDING ACCEPTABLE QUALITY, WE HAVE DEMONSTRATED THAT THE

ADM SYSTEM PROVIDES BETTER HIGH FREQUENCY CONTENT IN THE SYNTHETIC

SPEECH THAN THE ADpCM SYSTEM, HOWEVER, THE LATTER APPEARS TO BE

ACCEPTABLE, WE HAVE THEORETICALLY SHOWN THAT 4800 BpS OPERATION

SHOULD BE POSSIELEj, HOWEVER, ADEQUATE QUALITY HAS YET TO BE

DEMONSTRATED, i1

IN SUMMARY, TWC FORMS OF THE RELp SYSTEM HAVE BEEN DEMONSTRATED TO

PROVIDE VERY GCCD QUALITY IN THE 8 TC 9,6 KBPS RANGE, FURTHERMORE,

THESE RELP SYSTEMS HAVE BEEN DEMONSTRATED TO OPERATE SUCCESSFULLY IN
PRACTICAL ENVIRONMENTS THAT GIVE CONVENTIONAL VvOCODERS GREAT

DIFFICULTY, 12
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Artificial Intelligence-eResearch and Applications
(Computer~Based Consultant Project)
1974 ARPA Project Ssummary

Prepared fory ARPA IPT Principal Investjigators Conference
San Diege, Mar, 12-14, 1975

Preparecd by: Nils J, Nilsson
Artificial intelligence Center
Stanford Research Institute
Menlo Park, California 94025

The Compyter=Based Consultant (CBC) project at SRI has as its goal
the develophent of & computer system that can engage in a spoken
dialog with a human uyser to 9ive him detalled adylce about some
particular subject area, We have selected maintenance,
assemply/dlsassembly, troubleshooting, repalir and operation of
electromechanical eqguipment as a subject, To create a CBC system
requires the integrationr of subsystems for natuyral language input and
output, vision, djfagnosis of faults, planning assembly/disassembly
sequences and information retrieval, We are conducting research in
each of these areas, and {n addition, {n the area of integrating
these abjilities into a coherent system, To provide specific goals
and focal points for our research we have planned a series of
demonstrations to occur in April of each year 1975 through 1978
inclusive, The £final demonstration is planned to {llustrate the
feasibility of applying this technolegy to any of seyeral DOD problem
situations requiring interactive expertise,

puring calendar 1974 we achieved the following specific results:

1, PROCEDURAL NET SYSTEM == During 1974 wvwe develoPed a prototype
version of an integrated problemssolving and executione=monitering
system, The system uses a New Method of storing in a computer memory
information akout actions, The new representation, called the
"procedural net:," represents actions in a structured way, so that the
same action appears several times, represented at different levels of
detail, The preblem solving portion of the system easily solves some
problems invelvingd simultanecus geals and long chains of actions,
The execution monitoring system engages in a dlaleg with a novice
mechanic, varying the level of detail in response to the mechanic’s
needs,
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2, MODELING == We have designed and {implemented a modeling system
for describing the chanaing physical states of the workstation
environment as tasks are being perforned, This system allows ohe
to specify in & highly modular form relations, predicates, derivation
functions, state transition functions, and models O0f the actions that
a human can be asked to do, Furthermore, we have defined in this
system a get of standard relations (such as ATTACHED and REMOVED) and
actions (such as INSTALL and CONNECT) that in effect provide a
descriptive langyage in which electromechanical equipment and
assembly/disassembly tasks can be descriped, This modeling package
allows the system to maintain a coherent description o¢f the
workstation beth while monitoring actual operations being done by a
human and while considering hypothetical operation sequences during
planning,

3, SELECTION QF VOCABULARY AND SEMANTIC CONCEPTS == We have selected
a Vocabulary o¢f about 650 English words extracted from proteCols
between expert consultants and novice mechanics, These have been
grouped into semantic categories to help define the key concepts to
be used in dialegs, This achievement is important because it permits
us to begin work on the programs for syntactic and semantic analysis
0f natyra)l language dialog in the computer consultant system,

4, SCANNING LASER RANGEFINDER == We nave {mplemented a laser
rangefinder device that works like a radar to measure distances to
objects in & scehe, The device uses mirrOrs tC scan a -raster Of
points in a scene and determines range to each point by measuring the
time of flight of a modulated CW laser signal, The range finder is
playing an impertant role in ouyr automatic scene analysis work
because it prevides a cruclal additional parameter, range, that can
be used with color and brightness data to interpret visual
information,

5, POINTING SYSTEM == We have implemented & pointing system that 1)
points a laser beam at an object named by the user and 2) identifies
an object pointed at by the user, The system can point at any of
about a dozen parts of an air compressor that the user reqguests by
voice input, It also can identify, by voice output, any of these
same parts that the user might point at using a wand with a lightbulb
on the end, The system uses a TV camera and a stored internal model
of the compressor to control i{ts pointing behayior, This system is an
important I/0 tool in our Computere-pBased Consultant project and
achleves several functions directly that would be much more
cumbersome to achleve py conventional Graphics,
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6, DISTINGUISHING FEATURES SCENE ANALYSIS SYSTEM - We have
implemented & scene analysis system that takes as inpyt a
multisensory (i,e,, rénge, intensity and color) {mage and locates
objects in the scene based ©On the most distinguishing sensory
properties of the object, For any problem, the system itself
aytomatically generates the best strategy for finding an Object based
on internal medels of its own perceptual abjlities, Presently, the
system can locate several objects and parts of oOpljects in office
scenes (desk tops, chairs, chair seats, doorways, etcC,). 11

7., COMPILING GLISP USER CODE == The compyter language QLISP has
been enhanced by the addition of ¢the ability to compile user code
containing QLISP, Previously, any part of the user’s prodgram which
contained any QLISF at all could only be executed through the
interpretative facilities provided by QLISP, but now the flexibility
of the INTERLISP system has been used to interface the standard
compiler to the particular ways in which QLISp exteénds the INTERLISP
language, Qur preliminary measurements show that compiled QLISP runs
about twice as fast as noncompiled, but the main advantage should
show up {n the way users can now freely intermix QLISP code with
their regular LISP without the need to introduce artificial
separations for the sake of efficiency, 12

‘ 8, DEMONSTRATION SYSTEM e~ We have put together 4 preliminary
computer consyltant demonstratjion system witph rudimentary abjljities
to give instructions about assembly and disassembly of an air
cCOMpPresser, It als® combines the laser pojinter system (item #5
apove) and can answer certain gquestions aboyt the status ¢f the
compressOor, This initial version will serve as a base for a much
more elaborate system t¢ be ready in April 1975, 13
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INSTITUTE FOR ADVANCED COMPUTATION
1974 ARPA Project summary

Prepared for!: ARPA IPT Principal Investigators Conference
San Diego, Mar, 12~14, 1975

Prepared bVi PR, MEL PIRTLE
NASA AMES RESEARCH CENTER
MOFFETT FIELD, CALIFORNIA 94035

GENERAL:

The Institute for Advanced Computation (IAC) is a NASA/AMES Research
center Institute established under a NASA=ARPA intere agency
agreement with the charter to develop and operate a large computing
and i{nformaticr storage facility for NASA, ARPA and other groups
invited by either of these tyo, The major equipment O0f the institute
is the ILLIAC 1V, PDP«10/TENEX, the B6700 and the UNICON 690, This
equipment, except fOr the B6700, is incorporated into a single system
which als® includes several PpP=11 management processors, small
capacity rotating memories and assorted peripheral devices, the
B6700 is operated as a secongdary facility and is utilized for certain
ILLIAC program compilations and for some test prodarams,

SUMMARY OF ACTIVITIES?S

The primary resource in the IAC system today is the ILLIAC 1v, We
had two majJor ebjectives for the ILLIAC 1V during this past year,
These were!

1, To previde an ILLIAC IV service to netWork usersj; and
2, Te continue the checkgqut of the machine with emphaslis
on impreved relianility and maintainability,

There yere significant accomplishments in both of these areas, At
the beginning ¢f 1974, we were providing about 4 hoUrs of ILLIAC time
daily to about @ dozen ARPA and NASA users, at that time, the
quality of this service, particularly the state of the ILLIAC IV, was
uneven, Today, we scheduyle about 10 hours of ILLIAC IV time daily to
a groyp 0f 1820 ARFA and NASA users, The quality Of this service is
relatively uniform and the state O0f the ILLIAC IV i{s good, The
results the uysers are getting are almost always correct when the
ILLIAC IV is up, (The "ILLIAC IV" here refers to the I4 processor,
array memory, and one=half Of the total 14 disk memOpy capacity.)
Some specific accomplishments in these tw0 geNeral areas arei
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USER SERVICES!

several notable ILLIAC IV user successes have neen accomplished this
year, For exapmple, RAND has successfully cempleted a 30-day global
climate simulation which runs for 2 hours on the I4, NASA’S GODDARD
INSTITUTE FOR SPACE STUDIES (GISS) nas sucecessfully run 2eweek
weather simulations, The NAVAL RESEARCH LABS CASE PROGRAM (SIGNAL
PROCESSING) became operational on the ILLIAC IV in November of this
year, NRL has about 100 raw data sets to process; eadch data set takes
about 1 hour of I4 processing time, SYSTEMS, SCIENCES AND SOFTWARE
(5S5) has run several 3«D finite element calculations on the ILLIAC
1V, each of which zakes in excess 0of ! hour processing time on the
machine, SDAC successfully converted the first phase of thier "Long
Wwave" analysis prOgrams to the ILLIAC IV, 1IN general, all users have
had successful runs on the ILLIAC IV with increasing freguency and of
longer duratien, Runs O0f 30 to 120 minutes are becoming common as
coMpated to runs Of 2=3 minutes at the beginning of the year,

ILLIAC CHECKOUT

The main objective was to increase reliapbility and maintainablility,
In this regard, many hardware modifications were made to replace
faulty components and to correct design errors, Specific examples
includes

The design, fabrication and replacement of several poards in the
Contrel upit and in the processing ele,ents (PE) and the setup of
an "assembly line" medification to all PE'S which includes
replacement of all terminators, sleeving of the back plane pins,
and someé logic corrections,

In order to improve our ability to maintain the machine, IAC designped
and developed a PE simylator (PESO), This simglator, whic€h runs on
the ILLIAC IV, accepts fault detection test data as input, simylates
the execution of @ PE, and produces as oytput specifically identified
component failuyres consistent with the input test data, With this
sophisticated dlagnostic tool most PE faylts cah be guickly isolated
to a specific component for corrective repair action,

In the early pare of thig vear, IAC egtablighed (in conjynecgion with
the owners) the objective of having one half of the I4 disk memory
capacity solid, and routinely available for users, To achieve this
objective, bhoth of the disk memory subsystems were extensively
modified, These modifications were prineipally in redistripbution of
power, adding ecapacitors, and logic error corrections, One disk
system is relatively solid today, and is rountinely used successfully
by 14 users, The second subwsystem with further improvements is in
final testing, A comprehensive I4 disk memory test was also
developed,
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UNICON

IAC*S objective fOr the UNICON memory this year was t0 make the
device reliacle and, by the end of the year, ayailable for the
storage 0f data files associated with ILLIAC 1v applications, During
the year, the UNICON controller (designed and fabricated last year)
was checked oyt ahd numerouys modifications were made to the laser
recording unit, These efforts have significantly increased the
stabllity of the device and have provided for verlification of correct
recording during the write operation, A "clean room" was bullt
around the device, providing a clean environment for both the laser
recording unit and the off=line storage of recording strips, The
UNICON has been used for the storage of selected ILLIAC I4 user data
files since November,

CENTRAL SYSTEM

The major accomplishment in the central (e,g, TENEX) IAC System has
been the routire provision of a stable PDP«10/TENEX service te ILLIAC
IV and selected network users, Specific enhancements in this Centraj
System include;

‘ 1, The additicn of a8 second PDP=10/TENEX system {n May of this
year,

2, The implementation of a magnetic tape facility for ILLIAC IV
users, This implementation included the design and integration of
hardware, and¢ the desigh and development of diagnostic and
operating scftware,

3, Design, development, and implementation of an "Operator=11"
facility which runs en a PDP=11, The "Operator=ii" greatly
simplifies the IAC system opera= tors function bY performing real
time system status monitoring and providing a single interface to
the various devices and software in the system,

ODRGANIZATIONAL

considerable effort has been spént over the year to carry out the
Transition from a development to an operational system, Organizae
tionally, these efforts have included the establishment and staffing
of an administration group, increasing the user support staff and
extensively changing the operations group including the additicn of
personnel, retraining personnel, and restructuring the group, Key
personnel additions have occyrred at all levels in the Institute,
notably with the addition of experienced management in the operation
groups,
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Future plans for the Institute are under studY and development,
Discussions have becun with both ARPA and NASA, with increased
frequency in the latter half of the year, Thisg planning activity
involves a significant outlay of IAC management time,

MISCELLANEQOUS

In September, IAC initiated a survey of application areas for the
ILLIAC 1V, 1Initia)l results were presented to ARPA in November, This
survey will be completed in April or May of 1975,

plans for accomedating classified data on the 14 are progressing and
a preliminary approach has been reviewed with representatives from
ARPA, the NAVY and the ARC facility contractor,
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IMAGE PROCESSING RESEARCH AT THE
UNIVERSITY OF SOUTHERN CALIFORNIA
IMAGE PROCESSING INSTITUTE
1974 ARPA Project summary

Prepared for: ARPA IPT Principal Investigators Conference
San Diego, Mar, 12~14, 1975

Prepared by!: Wwililam K, Pratt
Image Processing Institute
University of Southern California
Powell Hall 306 = University Park
Los Angeles, California 90007

The research project in image processing is concerned with the
analysis and development of techhigques for efficjently
generating, processing, interpreting, transmitting, and displaying
visyal images and two dimensional arrays of data,

IMAGE CODING3

puring 1974 i{nitial steps were taken by various Federal and
commercial organizations toward the implementation Of image coding
systems based uyponh the adaptive linear predictive codinhg and
transform ecoding concepts developed at the USC Image Processing
Institute, Further research at USC in 1974 hag led to the

discovery of a ney recoenstruction algorithm for linear predictive
and transform image coding systems, This algorithm which invelves
joint linear processing of groups of quantized image variables can
reduce the mean square coding error by 20% to 50% and improve
sublective quality as compared to conventional processing
techniques, The hybrid DpCM/transform coding technique
préviously developeéd for coding individual imagde frames has been
successfully extended te the removal of image redundancy between
television or movie frames, In this system a two dimensional
image transform is taken over small image bloCks in each frame and
differential pulse coding i{s performed on the coefficients Dbetween
grames, Only @ single frame of data storage is required, Bandwidth
reductions of about 1531 toe 2031 have been demonstrated,

IMAGE RESTORATION AND ENHANCEMENT?$

A New methOd O0f compyter image restoratioen has been devyelOped ¢toO
correct for astigmatism and curvature of field aberrations caused
by imperfect optical systems, Neither type of aberration error
can be removed by conventional filtering techniques because the
error 4§is space variant,
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The new restoration method inyolves an inyerse geoMetric
correction, space invariant image restoration, followed by another
inverse geometric correction to compensate for the
aberrations, A novel image restoration technigue has also been
discovered for the restoration of images degraded by general
forms of space variant blur, This technigue, called singular
value decomposition, involves decomposing a blyrred 1image into a
series of subeimades of increasing resclution which are seguentially
processed and recombined to yield the restored imade, The beauty
of the restoration technique is its ability to avoid numerical
errors which plague conventional restoration methods,

IMAGE DATA EXTRACTIONG

A prototype laserscomputer optical feature extraction system has
been built and is presently undergoing applications testing,
This system coOnsists of a minicompuyter, electronjic jmage
scanning camera, and laser oOptical device which act together to
detect and locate oOptical featuyres in an {mage, The computer
driven scanner searches for and locates gross Objects Or regionsg
within a picture, Then the computer directed laser beal
performs a high resolution spatial freguency analysis of the
region, The spectral data is processed by a pattern recognition
program on the coMputer to aquantitatively determine the location
and character cf obJects within a pleture, The overall system s
capable of analyzing large size, high resolution pictures in
under five minytes, The optical processing technlque nhas been
combined with éigital edge and texture analysis aldorithms for
image recognition and interpretatien, This combined processing
exploits the parallel processing capbility of the optical system
and the adaptive nenlinear attributes of computer image manipulation,

IMAGE ANALYSIS

A new mecdel of the human visua)l system for color images has been
found, This medel &ccurately predicts known visual phenomena such
as color sensitivity and color constancy under luminance
changes, The major attribute 0f the model, in addition to its
modelling accuracy, is its relative simplicity, The model has led to
a form of 4irmage prewprocessing in which & simple nonlinear
operation is performed on a color image bpefore conyentional

coding, filtering, enhancement, ete, The addqition of

this simple prewprocessing, dictated by the model, has resulted in
improved color image guantization, better subJective filtering
results, and an additional pandwidth reduction of 2i1 for transform
coding of e¢olor images,
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IMAGE PROCESSING FACILITIES:

In August 1974 a PDPeKI10 comPuter operating under TENEX was

added to the USC Engineering Computer Laboratory for support of

the image processing research program, The initial stages of

14

implementation o0f a front end image processing sOftware system on
the PDF=10 nave begun, The objective o0f the sOftware system

{s to handle file manipulation for an image processing user and
permit tranNsparent access to0 large scale netyork computers for
image processing tasks, Construction of a real time color image
display TIP terminal was completed in 1974, 1Implementation of a
real time coler image magnetic tape recorder/playback unit
also underway, This unit {s capable of recording a one minute
segment of real time color teleyision data at conventional scan
rates and playing back the data at a slow rate for computer
entry, The {nverse operatjion of transferring digjital pictures
from a computer t0 & rea)l time display is also possible,

is
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Résearch on Automated Speech Analysis
1974 ARPA Project Summary

Prepared fory ARPA IPT Principal Investjgators Conference
San Diego, Mar, 12=14, 1975

Prepared by Drs, June Shoup=Hummel, Dayid Retz, and
John Markel
Speech Commynjicatjons Research Laboratory
800 A Mi{ramonte Drive
santea Barbara, California 93109

1, Natural Speech Analygis = J, E, Shoyp=Hummel

The primary goal of this tagsk is to determine how the
utterances of natural speech are divergent from carefully enunclated
"dictionary" pronunciation in an effort to formulate generalizations
and rules about the phonetic strings of natural speech,

The major accomplishment in this area during 1974 was the building of
an extensive computerized natura)l language data base and the
formulation of computer programs for automatically analyzing this
data pase for phonoleogical phenomena, wWhen the ARPA SUR project was
{initiated some three years &ag0 there were virtually no Jlarge
collections, ¢transcriptions, nor analysis programs of speech
materjial available anywhere, For system development and for
speech research it is essential that such a data base exist and that
it be analyzed extensively and rapidly, SCRL has transcribed
orthographically and ARFAbetically 31,055 words from a total of 32
speakers and has developed a package of processing and analyzing
coMputer programs to obtain certain phonological results of interest
teo the SUR project, This data base not only is useful for
phoneoloGical studyY, but can als® be used by sYstem byllders and
researchers for acoustic information i1f the recordings are digitally
stored, extracted with relevant acoustic measures, and then related
by time frames to the ARPAbetic transcriptions,

2' ELF System Development - D. L., Retz

The objective of this task 1s to develop an operating system
(called ELF) as @& ¢flexible interface to the ARPANET, using the
PDP=11 computer, The system provides terminal facilities for
user access as well as special=purpose sypport fynctions, ELF is a
multiprogrammed system with rieh process synchronjization and
inter~communication capabilities,
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A number of subtasks have beéen accomplished, Tne system has been
deslgned to previde for the continued development of a virtual memory
structure, allewing programs te run in the PDPe«11 and utilize
resources availakle 4in the network, A Network Contrel FProgram
is included in the system, allowing communication with
other network computers using the standard ARPANET HostweHost
protocol, In addition, a set of system calls are provided for the
development of experimental protocols; this facility is being used in
the transmission ©f packetized speech in the ARPANET, A user
interface called the EXEC has been developed t0 allow programs to be
run under the systenm, One suech pregram is User=Telnet, which
allows users te establish terminal connections to various sites on
the network, ELF 1s being used to provide a nNetwork {Interface
te a number of special=purpose digital signal processors
(SPS=41°'s) whieh provide signal processing capability for
speech researeh applications, but are structurally unsuited to
direct connecticn to the network, An ELF 8ystem ProQrammer’s
Guide which describes the internal structure of the system

has been completed and is now availakble,

3, Finite Word Length Problems in Linear Prediction = J, D,
Marke)

The objectives of this task nhave been (1) to determine how algorithms
(programs) used in linear prediction speech compressjion systems are
affected by nurmerical accyracy in their computation and (2) to
develop algoritnms for use in the Network Speech compression (NSC)
program, Both objectives have been accomplisned.

A rather complete theoretical and experimental coMputer roundoff
nolse analysis of the mogt important portions of linear prediction
speech transmission systems has been performed, The results have
shown, for exarple, which forms of sysnthesizer filters are best
sulted for computer implementation, The results of these studies led
to the definiticon of a complete linear prediction speech compression
program, This program 1is now being implemented in the SPSe~4]
computers at several sites as the NSC system for speech Compression
on the ARPANET (the SCAN system),

10
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Research on Command and Control Related Computer Technology
1974 ARPA Project summary 1

Prepared fOor: ARPA IFT Principal Investigators Conference
§an Diegoc, Mar, 12=14, 1975 2

Prepared byt wWwilliam R, Sutherland
Bolt Beranek and Newman Inc,
50 Moulton Street
Cambridge, Massachusetts 02138

This summary ceverg work dene during the calendar year 1974, 4
I, Speech Compression = John I, Makhoul 5

In our speech compression research we haye developed =
time=agynchroncus linear predictive vocoder that transmits high
quality speech at low Dit rates, The trangmission rate veries
according to the properties of the incoming speech signal, We have
developed several methods £Or reducing the redyndancy in the speech
signal without sacrificing speech quality, Included among these
methods arej 6

‘ 1) Adaptive optimal selection of predictor order, A new
information theoretic criterion was emplpoyed t, determine the
optimal (lowest) order that adeguately represents the speech
signal in eaeh analysls frame, 6a

2) optimal selection and guantization of transmission
parameters, The reflection coefficients were judged to be
the best for use as transmission parameters, An optimal
procedure for gquantizing the reflection coefficients was
developed by minimizing the maximum spectral error due ¢to
quantization, 6b

3) varjable frame rate transmission, A scheme yas used to
transmit spPeech parameters at variable rates in accordance
with the changing characteristics of the incoming speech, 6¢

4) Optimal encCding, Variable lenagth (Huffman) coding was used
to encocde the parameters at the lowest blt rate possible for
a given cuantization scheme, 6d

5) Improyed synthesis methodology, We found that with the
time=synchronous method of anajysis, improved speech quajity
was obtained when synthesis was also done timessynchronously, be

. 11, Packet Radio Netyorxk = Jerry D, Burchfie] 7
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The Packet Radio Network, an ARPA project in the CCC Program, 1is
developing tecrniques fO0r secure mobile digital commynications which
are inexpensive, difficult to detect Or jam, and which permit a high
degree of coexistence with existing applications of a broadcast
band, The Packet Radio Network (PRN) consists of a shared common
broadcast channel, fixed and mopile terminals which are sources and
sinks of digital information: (e,9, test, graphics, encrypted
compressed voice) repeaters which provide area coverade for moblle
terminals by storee-andeforward technigues, and stations which
provide centralized control of network routing, statistics,
debugging, and connections to other networks,

BBN is responsible for development of the PRN Station and the
protocols whickr sUpport interprocess CommUnication Petween processes
(terminals and hosts) of the PRN and other processes on the PRN or
other networks, wWe are active in design of systemwide protocols,
and haye published nuymerouys Packet Radio temporary notes {n this
area, Initial integration of Station hardware will begin at BBN in
March 1975, and an initial demonstration of wOrking station=terminal
protocols is planned for August 1975,

25466
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SRI SPEECH UNDERSTANDING RESEARCH
1974 ARPA Project Summary 1

Prepared fors ARPA IFT Principal Investigators Conference
san Diego, Mar, 12=14, 1975 2

Prepared byi Donald E, Walker
Artiticial Intelliacence Center |
Stanford Research Institute |
Menle Park, California 94025
|
|
|

INTRODUCTION == There have been five major accomplishments in the
Speech Understandind Research Project at SRI thi{s year,
First, we have completed with the System Development |
Corporation the initial implementation of a system being built |
jointly by the two contractors, Second, within this system we
have developed @& control strategy, embedded in the parser,
that {s able to focus the operation of the system and to reduce
time spent on incorrect interpretations, Third, we nave written a
performance grammar, based on studies 0of taskworiented dialogs, that
relates information about meaning and about stress and intonation
patterns to0 that Of syntax in the process Of analyzing an
. ytterance, Fourth, we have developed a way of partitioning spaces in
a network representation feor semantic structures that is
particularly wellmsuited for working with complex task domains,
Fifth, we haye introduced procedures, building on the
semantics, that allow us to establish a discourse nhistory, that 1s,
to use information from previous utterances in the analysis of the
current one, 4

1, SYSTEM IMPLEMENTATION == In the joint system, SRI 1S
concentrating on 9rammar, semantics, pragmatics (information about a
situation that is changing dynamically), and the integration of these
components through & parser to provide analyses of the

structure of English guestions, statements, and commands 80 that
they can be {interpreted and an appropriate response made,

The parser alsoc constitutes the mechanism for coordinating knowledge
about acoustics, Pphonetiecs, and phonology toward the analysis
¢f spoken language, The system will allow the effjicient use Of
many different kKinds of Knowledge in processing an utterance,
currently, we are working on two task domainsi! one provides data
management capabilities for querying a file of {information on
attributes of shipsy) the second invelves using the computer
as a consultant to guide a technician in the repalr of
electroemechanical egquipment, 5
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2, A FOCUSED FPARSER == The lack of separation between words in
fluent speech and the variability in pronunciation as a function
0f context require 2 different parsing strategy for speech
understanding than that needed £0r text understanding and question
answering, (Conseguently, we have developed a parser that both can
predict words ¢r phrases On the basis o0f context and can bulld
up phrases and clauyses from words that have been identified
acoustically at some place in an utterance, The parser
coordinates Kknowledge relating to the structure of English, to the
nature of the task being undertaken, to the relevant features in the
world of the task domain, to previous conversations, to varlations
in stress and intonation (prosodic features), to the effects of
noise, and to individval differences in speaking, to mention
only some of the critical elements involved, The uncertainty of
the 4input ané the varjety of Kkinds of knowledge required can
lead to consideration of a large range of interpretations in the
analysis of an utterance, The parser contains mechanisms that
enable it to examine the most reasonable alternatives first and to
focus its activities with respect both toO processing time and to
space used in the compuyter,

3, A PERFORMANCE GRAMMAR == The grammar deyeloped £0r the
system differs from other grammars in several important ways,
First, it is based on a careful study ¢0f protocols recorded of
people performing tasks like those in the area of intended
application, 1Thus it reflects the way people actually talk, rather
than how they should talk, Second, the grammar is written so that it
is not restricted to a particular kind of parsing strategy, That is,
it can be used both in bullding up more complex Ggrammatical
structures frem words that have peen ldentified acoustically, and
in working down from a grammatical structure teo the words |{t
centains, Third, the grammar {ncorporates in {ts rule
statements infermation en semantic and prosodic features, as well as
on grammatical ones, Thus, when the grammar {s compiled with the
lexicon into anr internal representation that the parser operates on,
it results in a more efficient use 0f knowledge sources in the
system,
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4, PARTITIONED SEMANTIC NET SPACES == Semantic information, which
is directly coerdinated with the grammar, is embodied in a networkK in
which the nodes represent concepts==objects or events==and the arcs
represent structural relations among the concepts, Our semantic
nets differ frem other network representations in the way nodes can
contain structural relations and in the partitioning of nodes
and arcs i{nto net spaces, Net spaces provide a uniform mechanism for
distinguishing hypotnetical and {maginary sSituations from reality,
The result is & more effective procedure for encoding the multiple
alternative states of a changing task or sityation, The
hierarchical structure Of the net spaces results in a more econoemical
storage of {nformation, pbecayse elements common tO related nodes can
be stored once for all of them, This Mechanism allOys attention to
be focuysed on particular levels of detail as appropriate, IN
addition, the net space partitioning makes it mych easier to handle
general statements and rules, items that have caused
considerable difflculty in previous programs for doing semantics,

5, DISCOURSE ANALYSIS e« In discourse, whether spoken or Written,
a given utterance or statement may depend directly on what has
already been said or written for even a minima) understanding of

the content, Fronouns are used to aveoid having to repeat the
names of people or objects, and, particularly in spoken language, the
subject or predicate may be omitted and the listener expected to
recover it from the context, For our speech understanding system, we
are developing procedyres ¢that can handle ({nstances Of

anaphoric reference and of ellipsis, We now have programs that
provide these Kkinds of {information based on an analysis of
the previous utterance, we {ntend ¢tO0 extend these mechanisnms
s0 that for complex goaleoriented tasks we will be aple to predict
what a person i{s saying and to use that information t0 increase the
efficiency of the system,
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SR1 Aygmentation Research Center
1974 ARPA Project Summary

Prepared for: ARPA IPT Principal Investigators Conference
San Diege, Mar, 12=14, 1975

Prepared bYyi Richard W, Watson
Augdmentation Research Center
Stanford Research Institute
Menlo Park, Cajifornia 94025

MAJOR R&D ACCOMPLISHMENTS FOR CALENDAR YEAR 1974
1) Released a Major New Version of NLS (NLS=8)

The main desiagn Godls of this system were listed in last year'’s
accomplishments, The sianificance ©f this year®s accomplishment
was thelr syccessful {mplementation, checkoyt, documentation, and
user training,

NLS=8 from the yser point of yiew consists of new capabilities for
talloring the ipnteraction to user preferencCes through a User
. Profile database} a multilevel Help capability, providing
prompting and optiona)l showing of nextealternative command terms,
command syntax, or relevant entry into a Help database with a
simple query facility for full online documentation (Hardcopy
documentation is derived from these facilitjes as well); greater
consistency in command language forms; new commands where there
was a strong needy and the abjility to write segquences of commands
and haye them executed from a file,

From a system point of view, NLS+8 has a number of structural
changes and ideas for specification of the uyser interaction at a
nignh level, comMpilation o¢ tnis specification into a data
structure that in cenjunction with the User Proflle controls an
interpreter, These ideas are bein? adopted in other ARPA programs
such as the National Software Works (NSW), ISI message system, and
are upder cgonsideration in ARPA programs under plan,

2) Released Line Processors to Support DyNLS on Cheap, Commercial CRT
Terminals

Last year we designed a micro computer based box that would adapt
a class of low cOst commercially avajilaple alphanymeric CRT
systeMs inte true twe dimensional devices for output (Multiewindow
split screen operation) and allow uyse Of two dimensional input
pointing devices,
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3)

This year a numper of these devices are in fleld use supporting
terminals of four different manufacturers, The Ai{r Force through
the NSW program will be exploring their use, The basic display
techniques and comrunication protocols were puyblished and have
influenced cther ARPA contractors in their design of terminal

control systems, 6b
The Line ProcessOor {s noy peing adapted to handle general graphics

displays as well as Offline cassette devices, 6¢c
Designed Advanced Protocols for ResOurce Sharing on the ARPANET 7

As part of the workK for NSW, a new approach te protocols has been
designed an¢d thoroughly documented for inter=process and/or

interhost cemmunication and control, We call the approach a

Proceduyre Call Protocel, It creates a distributed programming and
process control environment, In effect it makes procedures and

data structures of remote software systems as accessiple to the
programmer as those within his own system, Ta

This approach will make it quite easy for new systems to be
Constructed from appropriate parts of existing systems and should
greatly facilitate crossnet and Ccross process resource sharing, 7b

Designed a pistributedeServiCe Frontend System 8

A miniecompyter system has been designed to provide a coherent
command language environment fOor the multi~tool NSW system, We
exXxpect this apprfach to have considerable impact on systen
organizaticns Of other systeMs to operate within an ARPANET like
marketplace cf infermation services, It will not only supply
services to users to simplify the number of conventions they have
to know when using a varlety of ARPANET tools, but also provide
services for tool pbullders to greatly simplify the task of
specifying the user interface, The Frontend will provide all
terminal handling and command parsing facilities and thus decrease
the cost of providing new teols, ga

The initia] Frontend will be implemented on @ PDPell running the

ELF operatipg system, we have developed a cross compiler apnd

debugaing environment for use Of our system programming language

L=10 for use with the PDPw=11, 8b
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5) Designed a pistributede=service Operating system Interface

One important 9oal of the werk ARC is doind on NLS and the NSW
Frontend is to provide mechanisms to simplify and decrease the
cost of movement of the programs developed to a Variety of
machines and operating system environments, To this end we have
designed a virtuyal environment that all application level programs
will see as their operating System Interface (0SI), The 0OSI will
in turn contain the actya) calls on a given operating system,

6) Designed Extensions for the NLS File Systenm

Designs have been comMpleted that will enable NLS t0 suppoOrt text
and other media such as graphics, vOice and so forth in an
integrated fashion, Many systems support text, Or speech, oOr
graphiecs, but this development will open the way gor tool
developments that utilize mulltimedia,

7) Designed Access Support for R&D Software Workers f£rom ARPANET
Sources

We made the plans and ordered the hardware necessary to allow us
to obtain the Computer needed py our development statf from

. ARPANET hosts,

The significance of this development i{s that it is the first case
Of a fairly large preyect giving up its local computing capacity
to obtain ecuivalent capacity through the Network, from sites
specializing in providing service,
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There is a substantial and rapidly increasing need within DoD to Mmake
use of very larde amounts of informatien via computers, and an APRA
program to spur developments of appropriate facets would have a high
probapility of producing important and useful results, Among the
areas of research identified in the report, the use of AI concepts in
data base systems was particularly recommended, We are continuing to
work with ARPA-IPTO in this program planning effert,

4, System Suppert ACtivities « Peter Weiner

Much of Rand’s computer research is being performed on a PDP=11/45
minicomputer, using the UNIX operating system developed by Bell
Laboratories, We a&8re develcoping several support programs to make the
facilities of UNIX more useful to the ARPA research commyiity. We
have completed a working prototype version of a CRT=oriented text
editor (the Rand Editor) which operates within the UNIX environment
on Ann Arbor 40=line text terminals, The Rand Editor allows multiple
text windows onto one or more files, and movement of twoedimensional
chunks of text within a file, We have also started development of a
Network Access Program (NAP) to interface PDPeiils with UNIX to the
ARPANET as a hest machine, We expect to complete the UNIX«NAP in
May, 1975,
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Advanced Compuyter Science Applied t0 pefense Needs
1974 ARPA Project Summary 1

Prepared fory ARPA IPT Principal Investigators Conference
San Diego, Mar, 12+14, 1975 2

Prepared by! FPeter Weiner
The Rand Corporation
1700 Main Street
Santa Monica, California 90406

Rand's current ARPA=IPTC computer regearch project started 1 July
1974, A1)l research summéarjzed below was performed during the last six
months of calencar year 1974, 4

1, Intelligent Termina)l Research = Robert H, Anderson 5

we haye explored the desiaon of "user agents" for intelligent
terminals, by ereating prototype agents capable 0of Operating on
Rand’s PpP=~11/45 minicomputer, 1IN Decemper 1974 we demonstrated RITA
(Rand’s Intelligent Terminal Agent), an agent whose pehavior 1is
governed entirely by a set of production rules (i,e, pattern=action
. rules), The design of RITA is heavily influenced by the MYCIN system
' of E, H, Shortliffe et al, at Stanford University) we have created a
MYCIN=like system (but without the abllity to state numerical levels
of assurance) in the "C" languad9e under the UNIX operating system on
the PDP 11, Our rulee-pased system is Capable of either goaledriven
behavior, starting with a designated goa)l rule, or else
patternedriven behavior, in which the pattern parts of rules are
scanned until a valid match {s found == and then that cycle is
repeated, 6

We haye created rule sets wyhich alloy RITA to0 handle yarious ARPANET
protocols, inciluding logging inte remote hosts and executing file

transfers automatically, During the next six months, we expect to

create sets of rules allowing RITA to handle essentlally all of File
Transfer Protocecl, including the many error conditions which may

arise, We also expect to create rule sets implementing a "trickle

file" transfer process, in whieh very large files are automatically

broken into smaller segments that are individually transmitted via

ARPANET, then ree-assembled into a large file at the destination host, 7

2, ARPA Program Planning Support: Intelligent Terminals = Robert H,
Anderson 8

Rand has assisted ARPA-IPTO in planning a major research program in
Intelligent Terminals, Rand was asked to prepare recommendations to
. ARPA coverine such questions asi should ARPA pursue this program and 9
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why? what is the role of induystry? Wwhat is the unique DOD relevance,

it any? what is the projected benefit to the military? Wwhat research

is being pursued at this time? Wwhat critical ideas, accomplishments

or technology exist now that make the program possible? What are

proper goals, milestones, and prodram managdement plans? 10

We completed a report entitleds "Intelligent Terminajpsy; DOD

Reguirements and Plan for an ARPA Research Program" which addresses

these guestions, We concluded that a fiveeyear research and

development pregram cceyld lead to Intelligent Terminals haying three

main important attributes: 11

(1) they are capable of "intelligent" behavior, derived from the
use 0f knowledge bases containing heuristics, assertions, and data
apouyt a limited domain, Examples of such domains arei! the
behavior of external systems and how to deal with them, and an
individual yser’s preferences and characteristics; i11a

(2) they have excellent human facters in the design of the

manemachine interface, They are capable of interpreting natural

human input signals, such as limited voice commands and

handeprinted annotations; 11b

(3) they are capable of handling common, mundaneé tasks == SUCh as

text managerent, task management, message management, and
calendarsrelated scheduling == guickly and efficiently, We have
recommended three application areas within pOp for testing of

Intelligent Terminal prototypest intelligenNce analysisy) logistics

and maintenance Management) and tactical operations informatien

systems, We are continuing to work with ARPA=IPTO in this program
planning effort, 11¢

3, ARPA Prograr Plannin¢ Support: Very Large Data Bases = R, StocKton
Gaines 12

Rand has provided assistance to ARPA=IPTO in developing a regearch
program in the area of Very Large Data Bases, An {nitia]l
investigation cf the area was conducted to determine if such a
research program would be appropriate, and to identify some of the
central problems the program could attack, In conjunction with this,
informal meetings were held at Rand to solicit the views Of
nationally recognized experts in the fields of data base management,
artificial intelligence and cognitive psychelogy, A report has been
prepared as a result of these activities, entitled "very Large Data
Bases! An Emerging Research Area," We have eoncluded that this area
is one in whieh significant advances in the next few Years are
likely, and that an ARPA research program could make an important
contribution, 13
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There is a substantial and rapidly increasing need within DoD to make
yse of very large amounts of informatien via Computers, and an APRA
program to spur deyvelopments Oof appropriate facets would have & high
probability of producing important and useful results, Among the
areas of research identified in the report, the use of Al concepts in
data base systeMs was particylarly recommended, We are continuing to
work with ARPA=IPTO in this program planning effort,

4, System Sypport Activities = Peter Weiner

Mych of Rand’s computer research is being performed on a PDP»11/45
minicomputer, using the UNIX operating system developed by Bell
Laboratories, We are developing several support prodrams to make the
facilities of UNIX more useful te the ARPA research community, We
have completed a Working prototype version of a CRT=oriented text
editor (the Rand kEditor) which operates within the UNIX environment
on Ann Arbor 40e-line text terminals, The Rand Editor allows multiple
text windows onto one or more files, and movement of twoedimensional
chunks of text within a file, We have also started develOpment of a
Network Access Program (NAP) to interface PDP~11s with UNIX tC the
ARPANET as a hest machine, We expect to complete the UNIXeNAFP in
MaYI 1975.
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Invitation to an lrish Wake and Birth Shewer

On Friday at necon dumps will pegin in preparation for the move over
the weekend teo BBN, Update NLS files before than, Any work dene on
ARCs machine after that dae that results in flle changes will require
individua)l respensibility to move them across,

At 1330 there will Pe a short course in how to use ELF etC, followed
by an 1rish wake for oyr good and reliable friends, Tasker, PDF 10,
and Dataproduycts Printer and welcome for oyr new friends, Line
Processor, ARPANET, and ARPANET Tenex Pusher, We’ll need the
luybrication te makKe the world we’ll face on Monday ruyn smooth, See
you there, Dick




RWW 25«FEB=75 10:02 25470

Invitation to an Irish Wake and Birth Shower

(J25470) 25=FEB=75 103102313 Title: Author(s): Richard W,
watson/RWWs Distributions /SRI=ARC( [ ACTION ) ) ; SubeCollections:
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INTRODUCTION 1

Thig document records the ways in which the NSW implementation

is diverging from its vVersion 2 documentation, It {5 a dynamic
document of primary interest to implementers of NSW and code

which must run {n & NSW environment, It {5 organjzed by V2

document so that each section can, if desired, be physically

stored with the document t0 which it corresponds, 1a

Comments, correcticns, and additions are welcomed, The contents
0f this document will be used eventually tO generate Version 3
docymentatien, In the i{nterim, the most recent copy will be

avajlaple on=line in the following forms: ib
[SRI=ARC)I<PUSTEL>NSWV2CHANGES,NLS ibl
[SRI=ARC)SNLS>NSWV2CHANGES ,TXT ib2

The former is an NLS file, the latter an ocutput=processed
version suitable for printing on a non~SRI=ARC printer, i¢c

wle
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CLARIFICATICNS

TYPOS

BUGS

(HOST e« 24581,5) Retransmission policy

It is clear that i{f the sender of data sends multiple
meéssages on 4 Connection, USipng the four bit seguence
numbers in the message jdentification fi{eld to match the
RFNMs to the sent messages, and a message results in an
Incomplete Transmissiony then there is no way for the
séender to be sure that the remaining outstanding messages
and the retransmission of the yndelivered message will be
processed in order by the reciever,

CHANGES
(HOST == 24581,5al) Retransmission policy
K set to 5 s more reasonable,
IDEAS
(HOST == 24581,5) Retransmission Policy

The use o0f the seaguence number bits in the messade
identifier could be used to detect if the host at the
other end of the connection Knows the new stuff or not,
That is 1f the other host sends segquence numbers then it
knows the new stuff so this host can uyse the new stuff,

In particuler suppose we wish to uge gequence numbers
and multi=outstandi{ng messages on a connection to
achieve higher bandwidth, If we start out by sending
messages Using the sequence numbers but only one at a
time (that is RFNM limited) and observe whethér or not
the meéssages sent by the other guy have seguence
nurbers, If they do then we can assume that he Knows
about seguence numbers and can reassemble the messages
intc the proper order if there {s a l0ss Of order by an
incomplete transmission,

25473
ation
HOST
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2b
2c
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That i{s they could

first retry
second retry
third retry
foyrth retry

fifth retry

JBP 25«FEB=75 {7113 25473
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HOST
The retransmissions could be timed in a non linear maner,

pe transmitted as follows! 2elb
at once 2elbl
after | second 2e1b?2
after 30 seconds 2e1b3
after 1 minute 2elb4
after 2 minutes, 2e1bb

2elbb

foraget it
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EXEC

EXEC 3
CLARIFICATICNS ia
TYPOS 3b
BUGS 3¢
CHANGES 3d

(EXEC == 24580,3) Package fynctiong trangfered t0 PMP 3dl

The functions ©f the EXEC packKage have pbeeh assuMed by the
Process MahageMent package (PMP) and the NSW Tool PackKage
(NTP), In particular the LOGIN procedure is replaced by an
argument in the CRTPRC procedure, 3dla

IDEAS 3e
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FILE

FILE 4
CLARIFICATICONS 4a

|

(FILE == 24582,3b1) Use Type dal |

The use type is specified ipnitially whep the file 1is
created (via the CRTFIL procedure), and can be modified
any time thereafter by anyone with controlling access to

the file, 4ala

TYPOS 4p
BUGS 4c
CHANGES 44
(FILE == 24582,4p) Count Redundant 4d1

| In the CRTFIL, DELFIL, and RENFIL procedures the argupent
COUNT is redundant and {s deleted, The number 0f items in

the FILELIST is a property of the list, 4dla

’ . (FILE == 24582,4bla) Add USE TYPE argyment t© CRTFIL 4d2
usetype = CHARSTR 4d2a

IDEAS 4e

.5.
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FILE=APP 5
CLARIFICATICNS 54
TYPOS 5b
BUGS 5¢
CHANGES 5d
IDEAS 5e

.6.
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BJP

BJP 6
CLARIFICATICNS 6a
(BJp == 24583,3) Introduction bal

1t sheuld be realized that not enly are traditignal bateh
processing facilities to pe utilized via the Batch Job
package, but that some interactive systems have
capabilities wheh can usefully be interfaced to a Batch
Job package, In this latter catagory are the TENEX RUNFIL

and the Multics execcom capabilities, gala

TYPOS éb

BUGS 6¢C
CHANGES 6d

(BJP == 24583,484) Adg Terminal Streamnhames 6dl

TTYIN; the job’s Primary terminal input streanm fdia

' TTYOUT: the Jjob‘’s primary terminal output streanm 6dib
IDEAS 6e

o=
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LLDBUG
CLARIFICATICNS
TYPOS
EUGS
CHANGES

IDEAS
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LLDBUG

74
b
7¢
7d
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BOXES

CLARIFICATICNS

CHANGES

IDEAS
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RJE«MODEL

RJE=MODEL 9
CLARIFICATIONS 9a
(RJE=MODEL == 24655,3) Expansion of the Mpdel 9al

Expansion of the Mpdel to Cover all types of Batch Jobs, gaja

There are twe types 0f batch jobs: those that we typically
think ©f as job entry Or remote job entry jobs, and those
that &re run on interactive systems using input from a

file rather than a human at a keyboard, 9alb
TYPQS 9b
BUGS 9¢
CHANGES 9d
(RJE*MODEL == 24655,4) The Model 9d1
The text of this seetion is replaced py the following: Gdia

Here is & scenarioc of use of a batch tool which is an

‘ elaporation of the discussion contalined in the RJE«MODEL

document, 9dib

Note that there are two cases for batch jobs in the

NEW! oneé is the traditional batch processing facility

which normally expects as its primary input a control

card fi{le; the other is an interactive time sharing

system which allews input to come from a file instead

of interactively from a uyser at a terminal, 9dlbl

MODEL 9dic

First we discuss the entities inyOlved in the process
cf composing a bateh job, having it run, and examining
the results, 9dicl

The Principal entity (s a pbatch processing facility,
This 1is expected to be an existing hardware &
software ynit that will pe only minimally changed to
interface to the NSW,

wi0=
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Examples of batch job proocessing facilities are
the B4700 and the IBM 360,

Another type of batch job capability is is the
TENEX runfi) or the Mujltics execom facility,

The NSW talks to the batch processing facility via a
procedure package called the Batch Job Package
(BJP),

The batch job package in a senNse referees the
glow Cf information between its PCpP callers and
the batch processing facility, For example the
patch job package collects all the input files
that are resident on other hosts before turning
the jeb over to the batch processing facllity,
and the patech job package may distribute the
résult files to other hosts when the Job 1is
gempleted py the bateh processing faclility,

The Bateh Job Package interacts with Fille Packages
(FP) tc effect the movement of files to and from the
Batech Processing Facility,

‘ The call on the batch job package to get a job
submitted to a4 batch processing facility is:

CRTJOB ( infiles, outfiles > jobid )

The f£iles referenced in infiles and outfiles are
named s0 that the batch job package can get them
grom and put them into the directOries Owned by
NSW at various hosts and manjipylated by file
packages, Thus these files are naMed by
"filewpackage=filenames",

The uSer SeeS ONlYy NSWegileNames 50 thele MUSt pe
a language/grammar that controls the users
interaction which results in the generation cf &
create job call on a batech Job package, This
processing for the user must include the
mediation of the NSWefilenames the user supplies
intc the fileepackagemfilenames included in the
create job call,

wlle
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The files themselves are created and examined using
the text editors (e,3, NLS) available in the NSW,

some files that are incluyded in a create job call
may be standard library files and from the users
point of view part of the system, The user may
not even be aware of their existence since their
names ecould be supplied by the grammar
internally,

The input files are probably in most cases Jeb
contrel files in a particular batch processing
facility*’s specific Job control language, There
might be qrammars/tools to ald the user in
econstructing such control files for specific
patch processing facilities and applications

A scenario for a user creating, submitting, retrieving,
and examining a batch job follows: 9dlcz

The user interacts with the front end, The front end
contains a command language interpreter that is
driven by a grammar, The particCylar grammar in use

. for this user at any time depends on which tool the
user i{s accessing,

The user interacts with an editing tool t¢ create a
source program and to concatenate it with a standard
file of jop control information particular to the
Rateh Prcecessing racility to whienh it will be
submitted, The concatenation is accoMplished using
regular editing commands (not batch specific
commands),

The uger then interacts with the Workg Manager and
the Batch Job Package mediated bY & grammar to
submit the file he has created, The grammar and the
Bateh Job Package will reguire enough information
from the user that the Batch Job Package can
retrieve the {nput files from File Packages, and
store the output files, The Batch Job Package will
return an identifier for this Job whieh can be used
to request status information at a later time,

wl2=
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some O0f the information needed t0 run a batch job
cOuld be in a standard file that the user always
appends his file to, OR this type of information
cOuyld be in a separate file that is included by
the grammar in the create JOb call auytomatically,
and the grammar coyld call on a function to edit
a standard file to contain user and run specific
parameters such as user=name, priority,
run=time~limit,

When the job has been processed the user may uyse an
editing tool to examine the output file, nNote that
the output files have been stored as specified in
File packages and are thus accesgsible to tools as
permitted by the Works manager,

It may be necessary to construct special tools to
reformat the output of other tgols for
presentation on the users terminal,

In particular the tools which were designed teo
ouput to line printers will produce output
difficult tp view adaquately on narrower
display and teletype terminals,

This is a genera)l problem s0 we should seek cut a
general solution,

A discussion of a batech program as a tool, 9dic3

An applications prOgram which lives ©on a batch
processing facility can be made into a tool in the
NSW such that the users of it as a tool do not need
to know the control language of the facility where
it lives, To do this the tool installer must create
a control card flle and a grammar which are stored
in the wWorks Manager under the toolname assigned to
this pregQram,

R EL
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When the uyser accesses the to0l the front end gets
the grammar frOm the wOrks manager and follwes i{t t©
collect the prameters from the uyser, Onhce all the
arguments are collected the front end (or the works
mahager) canh call the bateh job package, Note that
cne of the arquments is the name of the control card
gile, This argument may be bullt in to the grammar
or supplied by the works manager,

A éiscuyssion of multi~host batch Jobs, 9dlc4

IDEAS

Suppose a user wanted to run a series of batch Jobs
stéps where each step was to be carrled out on a
different host, It is not diffigcult to envision a
NSWeControlelanguage in which one could say things
like:

"If the previous job step was successful then use
its putput file WALDO appended to control file
PDOITTOIT a@s card input to the batth processing
facility ABC and call the printer output file
GEQRGE",

This requires a tool to "egxecute" files 0f this
NSWe=coOntrolelangayge tO0 be written,

Inig NSWwe=econtpOl=langyage need NnOt be different form
the language the USer NOrmally uyses in {Nteractyive
work, in fact it should be identical except for the
addition of conditional statements to continue or
abort the processing of a multiestep Job,

9e
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TBH
CLARIFICATICNS
(TBH == 24656,1b2a) @8System tO0 Process Interface

The TBH Supervisor has shrunkK to be a very small thing,
All that is reguired in that role is a "loader" that can
accept a fllename and load that flle as the code of the
pCP process created by the initial connection to the BCP
contact socket,

TYPDS

BUGS

CHANGES

(TBH == 24656,1b2a) System to process Interface

Sockeét number 25 (31 oftal) has been assigned as the PCP
contact socket,

IDEAS

wifw
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NVTP 11
CLARIFICATICNS 1la
(NVTP == 24827,2) Introduction 1lal

The following discussion is added; 11ala

Pretocol Design Approaches llalal

Several ARPANET applications (i,e, third= and
fourth=level) protocols have beenh desjoned and
implemented since the HOost=HOst Protocol was adeopted
in 1970, Most have been pootstrapped from
lower=level applications protocols, For example,
the pile Transfer Protocol (pFTP) was built upon
TELNET, and the Remote Job Entry Protecol (RJE) upeon
poth TELNET and FTP, The higheste=leVel protocol
shared by all such bootstrapped protocols is TELNET,

Although the pootstrapping prineciple geems a sound
casis for Network protocol development, We believe
that TELNET, providing little mgore of use thap a
character set, is NOT the most appropriate

‘ foundation for a large class of applications
protocols,

Beotstrapping at a Higher Level 1lala2

We econtend that a procedure Cal)l protocol (PCP) == 4
NetwOrk=standard mechanjism for inyvoking arbjitrary
named, argument=driven and result=producing
prOcedyres {n a remote process =" is a much more
appropriate and powerful foyndation for many
applications protocols, we belieye that the
adoption hy the Network commynity of a PCP as the
basis for most applications protocols would have at
least the following effects?

1) expedite the specification of applications
protocols by permitting their documentation to
have a functional, rather than a syntactic
orientatien,

2) largely eliminate the need for separate,
applicationespecific user processes,

wlf=
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3) reduyce the coOst 0f making large, existing
software systems available as NetwOrk servers
py allowing a Network interface more
coMpatiple with their internal organizatiocn,

4) provide the basis for a More natural interface
between lecal and remote procedyres, and
therefore

5) encourage the sharing of software, by making
procedures on remote hosts as accessiple to
the programmer as local ones,

This 1s an attempt to clarify the role of the Network
Virtual Terminal Package (NVTP) in interfacing "Old
Programs" t¢ the National Software Works (NSW), The
discussion here assumes that the reader i{s familiar

with the Procedure Call Protocol (PCP) and the Telnet
pretocol, 11al1a3

The NSW is compoged of two principal entities and &

greup of auxqliary entities, The PrincipPals are a Works
Manager (WM) and a Front END (FE), The auxiliaries are
called Tool Bearina Hosts (TBHs), 11ala4

The WM and the FE alyays commynicage with each Other

and with the TBHs using PCP, This is a simplifying

principle that allows fOor a cleaner and guicker
implementation of the WM and the FE, 11alas

(We note that at times the same machine that
supports the FE may be used in a non*"NSW context to
communicate with other machines, incluyding these
that support the WM or these that are also TBHs,
using other protocols, This does not altér our basic
simplifying principle since those other
communications protocols and prodrams are completely
independent and outside of the NSW,)

The active agent in the FE that carries out the users
requests as interpreted using the Grammar and the user
Pretl;e is the Command Language Interpreter (CLI), 11alaé

wl7=
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A Tool is the collection of: a set of computational
procedyres (sometimes caled a bacKend or BE), a

Grammar, a Help pata Base, and Tool specific parts of a

User Profile, 11a1a7

The TBHs support applications prodrams (e,3, text
editors, compilers, reformatters, ,,,) called tool
backends, These tools are or will pe constructed with
the NSW {n mind, and will expect to communicate via
PCF, Other applications programs, here called "pld
Programs", were constructed to communicate only with a
controlling teletype, The Telnet protecol has been
designed and i{mplemented suych that a remote user+s
terminal can appear tO be the controlling teletype when
the remote uyser utilizes a "uyser Telnet" process to
commuynicate via the network with a "server Telnet"
process that directly controls the application progranm,
i1alas
Te interface such Old programs into the NSW a NVTP has
been designed to act as a converter petween PCP and
Telnet protocol, There are two cases to be
distinguished! first the case where the NVIP is in a
third host, and second where the NyTP is directly
centrolling the pld Prodgram, Note that In either case
frem the point of view of the WM and the FE the NVIP is

the tool backend, 11ala¥%
Case | 11a1a10
LR L T N AL L T R R T AR e
| net | | net ! !
CLI---I.---------}..NVTP.-‘------.---1--Server---01d 1
| FCP ) | Telnet | Telnet Program |
ErRsEsTEeE. L L L FLEL L P L L L L Ll L L L
3rd Host TBH '
Notes:

CLI only does PCP calls,
NVTP merely copies data,

Server Telnet acts as controlling teletype to 0ld
Program,

w]|B=
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Case ¢ 1iatall
! ! net ' )
! CllvwealvnnwnnsnvweleeVIPe=]ld |
| ! FCP ! Program '
FE TBH .
Notest

CLI only does PCP calls,
NVTP acts as controlling teletype t0 Old Program,

NVTP is a SMALL extension of Server Telnet
program,

In either case there is a need for a Grammar, a Help
pata Base, and a Tool specific User Profile, 11a1a812

In the NSW environment the contol features of Telnet
are generally unnecesgsary since these functions are
performed py the FE, 11alall

Most of Telnet’s control optiong are for controlling
aspects of the user’s jnteraction that cap pe
spécified by a Grammar or User profile, The
difference i{s that in Telnet the parameters are
dynamically controlled and transmitted between the
user and server for each yse ©of a program; in the
NsW Proccedure Cal)l Protocol these parameters are
incorporated in the grammar and are therefore
relatively static, but they are not renegotiated
with eaech use Of the t0O0l and thus there is less
network traffic, A user shoyld pe aple tO change
aspects ©f the interaction by cormands to the FE
which do not regquire network traffic,

wiOm
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For example the most powerfu) Telnet Option ==
Remote Controlled Transmissien and Echoing (RCTE)
ws i5 completely replaced by a Grammar tajlored
tC the serying host and tool, And the strategy of
dynamic control uysed in RCTE requires
substantially more network traffic than is
neccessary in the NSW case,

An alternative communication strategy fOr 0ld Programs
has beel Suggested that would have the FE commynjcate
with the 0lé Program using Telnet protocCol, 11a1a14

The WM is the only NSW process that initiates tool
processses and the WM always commynicates using PCP,
It would be guite awkwarg to have the tool procCess
initiated using PCP and subseguently communicate
using Telnet protocel, The Telnet protocol does have
a reconnection option (there is only one known
implementation of this feature), so that (in theory)
control of a process created by a Telnet initiation
by the WM could be switched to the FE, such a
procedure regquires both the WM and the FE to treat
0l1d Programs differently than new tools, and
requires both the WM and the FE to implement both
PCP and Telnet protocol,

11p
llc
11d

lle
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25 FEB 75

Jon Postel
Aygmentation Research Center

Stanford Research Institute
Menle Park, Califernia 94025

NSWV2CHANGES records the ways in which the implementation of NSW
is diverging from its Version 2 documentation, and should be
viewed by impléementers of both NSW and code which must run in a
NSW environment as a dynamic appendix to the Version 2
PCPerelated documents, The reader is of coyrse assumed familiar
with the Precedure Call Protocol (PCP == 24459,),
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protocoleinforration

J, Poste]
(SRI=ARC)
21 January 1975

Protocol Informatjion

INTRODUCTION

This file centains information on the varioys protocols in the
ARPA Network, An effort will be made to keep the information
current, but this depends on the coCperation of the users Of this
tile to conyey any information about protocol developments, or
corrections to this information to Jon postel at SRI=ARC,

This is a coempendium of all the protocol related activity and
most of this activity is with experimental protocols, for those
protocols which are official standards the designation
"[official)" willl be appended to the name,

‘ Mueh of the documentation of protocols appears as Reguests for
Comments (RFCs) and many of these are available on line, When a
document i{s accessible on line a pointer to that source will pe
given, Alsc note that recent RFCs are on line at pffice«1 in
directory <NETINFO> with names of the form RFCnnn,TXT where nnn
i{s replaced by the RFC number,

This f£i{le is on line as
Pathnames [SRI=ARC])<POSTEL>PROTOCOL=INFORMATION,TXT
and also ([SRI=ARC)<POSTEL>PROTOCOL=INFORMATION,NLS

There are three other on line files that are relevant to
protocolst

There is a file that lists Official Host Names and assoclated
information as described in RFC 608, the pathname of this file
ist

[(Officew] J<NETINFO>HOSTS,TXT

There are two files that list the addresses of the Network
Liaisons, one file 1ists the online message address, and the
other the US mail address and phoene number, A network liaisen

. is a person designated by a host organization as the contact
and coordinator for network technical information for that
organization,
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(Office=1 ) <NETINFO>LIAISON=SNDMSG,TXT

(Office=1)<NETINFO>LIAISON,TXT

surface

Contact;

MCKenzie, Alex, (MCKENZIERBBN)

Documents:

Heart, F, et, al, "The Interface Message Processor for the
ARPA Computer Network," AFIPS Conference Proceedings,
363551=567, §yCC 1970,

MeQuillan, J,M, et, al, "Improvements in the Design and
Performance of the ARPA NetwOrk," AFIPS Conference
Proceedings, 41:1741=754 FJCC, 1972,

MeQuillan, J.,M, "Throughput in the ARPA Network == Analyslis
and Measurement,”" BBN Report 2491, the text 1is also
contained in BBN Quarterly Teechnical Report 16, avallable
from the National Technical Information Service [NTIS)
accession number AD754444%,

People;

John MeQuillan (MCQUILLAN@BBN)

Scheduyle;

Comments;

Recent developments:
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. Imp=Imp Protocol
satellite
contact:

Randy Rettberg (RETTBERG@BBN)
Documents!
Peoples
Kahn, Robert, (KahneISI)
Schedulet
Comments;
Recent developments:
IMP=HOST
IMpw=HOst (COfficial)
. contacti
McKenzlers A, (McKenzie@BBN)
Documentsi

nspecification for the Interconnection of a HOST and an
IMP," BBN Report 1822, Revised December 1974,

People;
McKenzie (MCKENZIE@BBN)
walden (WALDEN@BBN)
postel (POSTEL@SRI=ARC)
Burchféjiel (BURCHFIEL®@BBN)

MeQuillan (MCQUILLANGBBN)

Schedyle:
comments:
The "link nuymper" f£ield has been extended form 8 to 12 bits
‘ and renalMed the "message identification" fleld,

Message type 6 now is used to indicate a reason for a type
7 (destination dead) message, (See BBN1822),
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' Imp=Host Protocol

|
|
|
I
|
There has been some recent changes to the Ready line [
interpretation by the IMP for deciding the alive/dead |
statys of & host, !
|
I
!
|

Important changes to the IMP and IMP/HOST Interface
annouynced in RFC 660 23=0ct=74,

Recent developments?

(31=DEC=74) The change t0 allow up tO elght messages to be |
in transit between a source hest and destination host |
shoulé be made very soon, This should not effect the hosts |
at all eXecpt to provide better thruput and fewer

inter=message delays,

|
|
(6=JAN=75) BBN Report 1822 updated, ;
|

Sections 1, 2+ 4, and 5, and Appendix C now include data
en the Pluripus IMP, The Pluribus IMP is based on a
medular multiprocessor hardware desgiany it should be
capable of much higher bandwidth and greater reliability
than other IMP models,

. Section 3,1 contains additional information which may be
helpful to Host programmers,

Section 3,2 redefines the IMP*s view 0f HOst up/down
conditions, Changes are backward compatible.

Sections 3,3 and 3,4 add a new type of Host to Host data
message, the uncontrolled packet, section 3,7 has been
added tO describe the use 0f this new message type,

Section 3,4 describes changes tCc the sub=types 0f IMP toO
Host Message types 6 ang 7,

aAppendix A has been updated,
AppendiXx B has been eXpanded to provide specific

recommendations for Host implementation of the Host/IMP
intertface,

Minor claritactions have been made in Appéndix F, (No
. changes have been made to Figure F=( or F=9,)
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HOST=HOST
ncp = standard hosteto=host [Dfficial)
Contact;
Postel, Jon, (POSTEL@SRI=ARC)

Documents:

JBP 25=FEB=75 {7322 25474
Protocol Information [5]
HosteHost Protocol

McKenzie, A, "Host/Host Protocol for the ARPA Netwerk," NIC

8246, [NTIS % AD=757 §80), Jan 1972

Postels, J, "Assianed Link Numbers." RFC604, NIC21186,

26=Dec=73,
People!
Postel, Jon, (FOSTEL@SRI=ARC)
McKenzle, Alex, (MCKENZIE@BBN)
‘ Schedulet
Ccommentss
Recent developments:
ncp = hostwtowhost [Experimental)
Contact:
Poste]l, Jon, (FOSTEL@SRI=ARC)

Documents;

McKenzie, A, "Host/Host Protoco)l for the ARPA Network," NIC

8246, (NTIS # Ap=757 680), Jan 1972

Postels J, "Assiagned Link Numbers," Rpc604, NIC21186,

26=Deec~73,

Burchflel, et, al, "Tip=Tenex Relipility Improvements" RFC

636 NIC 30490 Juyne 1974,
Peoplet
. Postel, Jon, (POSTELRSRI=ARC)
McKenzie, Alex, (MCKENZIE@GBBN)

Burchfiel, Jerry (BURCHFIELRBBN)
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‘ Host=HoSt Protocol

walden, Dave (WALDEN@BBN)
Scheduyle;

comments?

implermenting additional protocol commands with the
intention of providing better reliablity and surviability
over system malfunctioens, The additional protocol commands
are fer cleaning up partly clesed connections and
resynehronizing the allocation values on open connections,
(See RFC 636),

:
The BBEN TIP and TENEX groups have specified and are ;

Recent developmeénts:

(31«DEC=74) Tenex 1,32 and the Tips are no¥W running this
protoectol.,

nep = hostetowhosSt [Experimental)
. contacti
Postel, Jon, (FOSTEL@SRI=ARC)
pocyments:

McKenzies A, "Host/Host Protocol for the ARPA Network," NIC
8246, [NTIS # AD=757 680), Jan 1972

Postel, J, "Assigned Link Numbers," RFC604, NIC21186,
26=Dec*73,

Kanodia, R, "A Lost Message Detection and Recovery
Protocel," RFC 663, NIC 31387, 29=Nov=T74,

[OFFICE=1)<NETINFO>RFC663,TXT
People}
postel, Jon, (POSTEL@SRI=ARC)
McKenzie, Alex, (MCKENZIE@GBBN)
Kanodia, Raj (Kanodjia,CompNet@MIT=Multics)

‘ Schedule!

comments:

ReceNnt developments:
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(31=DEC=74) This recent proposal is interesting in several
features, but some have suggested that it is aimed at a
non=problem,

tecp = Transmission Contreol ProtocCol
Contact:
Cerf, vint, (CERFRISI)
pocumentsi

Cerf, V, and R, Kahn, "A Protocol for Packet Network
Intercommynication," IEEE Transactions on Communicatiocn Vel
COM=22 NO 5, May 1974,

Mader, Es "A Protocol Experiment," RFC 700, NIC 31020,
[(OFFICE=1]<NETINFO>RFC700,TXT
Cerf, V, Y, Dalal, and C, Sunshine, "gpecification of

Internet Transmission Control Preogram," RFC 675, INWG 72,
NIC 31505, December 1974 Revision,

Peoplet
Cerf at SU~DSL
TomlinSon &t BEN
Kirstein at Londeon
Poste]l at SRI=ARC

Schedules

Some experinents now running,
Implementation of full protocol to begin by i=Jane=7s,

comments#

specification completed August 4th, but soMe work still in
progress on nhandling of single megsade conversations, A new
sequencing scheme (proposed by Tomlinson) may be utilized,
The addressing field is now used as 4 bit format, 4 bit
network, 16 bit TCP, and 24 bit processé&port,

Crocker has suggested a 64 bit path addreéess to be parsed
and reformatted by the gateways along the route, There {s
rejuctance to experiment with too many things at once
though,
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. Host=Host Protocol
|

(28=0¢ct=74) A file indicating some 0f the changes in the
specifications since the 4=Aug=74 docyment is now avallable
as [1S8I1)<CERF>TCP=CHANGES, The areas of change are "Initial
Seaquence Number", "sSocket definition”, "Additional User
syster Calls", Packet Format", and "Discussion of opening
and closing (S¥N, REL)",

(23=NQV=74) Specifications for test implementation are now

sajd to be ready on 1-DEC=74, and a implementation
completed by |~FEB=e74,

Recent developments:
(31~DEC*74) New specification document avallable:
Cerfs, Vo, ¥, Dalal, and C, Sunghine, "Speglification of

Internet Transmission Control Program," RFC 675, INWG
72, NIC 31505, December 1974 Revision,

nvp = Network Volce Frotocol
Contact}
. Cohen, Danny, (COHENQRISIB)
Documents:

nSpeciftications for the Network Voice Preotocol (NVP)" NSC
Note 43,

Patnname = [ISIJ<VOICE>NVP,LST

Peoples

Scheduyley

comments:
Specification document avallable (10=Dct=74),

Recent developmentsi
(20=JAN=75) An initial version of NVP was implemented for
realetimeé volice experiments between ISI and Lincoln
Laboratory in August 1974, An expanded version has been in
operation since December 1974 for realwtime volice

communication between Lincoln and CHI, NVP uses both type 0
. and type 3 IMPeHost meSsages, and alloWws increased

pandwidth and decreased delays at the cost of reliability,
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packet radie
contact:
Kahn, Robert, (KAHN@ISI)
Documents!?
People:
Schedule:
Comments?$
rRecent developmentsi
Network Debugging Frotecol
Contact;
Eric vader (MADER@BBN)

‘ pocyments

Mader, E, "Network Debugging Frotocol," NIC 30873, RFC 643,
JUlY'-’q'

People;
Eric Mader (MADERGEBN)
Dave RetZ (RETZ@ISI)
Ken Victor (VICTOR@SRI®ARC)
Schedule:!
Comments?
This is a protocol for a PDP=11 crossenetwork debugger,

rRecent Developments:
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HOST=FRONTEND

Host=Front End

contact:
Michael Padlipsky (pPadlipsky@MIT=Multics)

Documentsi
Padlipsky, M, "A Proposed Protocol for Connecting Host
Computers to ARPA=Like Networks via Front=End Processers,"
RFC 647, NIC 31117, 12=Nov=74,

[Cffice=] )<NETINFO>RFC647 ,TXT

Peopley
padlipsky at MITRE washington (padlipsky@MIT=Multics)
Postel at SRI=ARC (POSTELRSRI=ARC)

. McConnell at Illlac (JOHN@I4wTENEX)

Scheduley

Comments;
This {5 & suggested simple protocel for connecting host teo
front end Computers which are in turn conneécted to the

network,

Recent developments:

25474
(10]
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PROCESS=PROCESS
ICP = Initial Connection Protocel (Official)
Contact?
Postel, Jon, (POSTELASRI=ARC)
Documents:

postel, J, "Offjicia) Initial Connection Protocol," NIC 7101
ii=June=71,

Wolfe, S, [no title) RFC 202 NIC 7155 26~July=71,

Postel, J, "Officia)l Telnet=pogger Injtial Connection
Protoeol," NIC 7103 i1S5=June=71,

People:
postel, Jon, (POSTELESRI=ARC)
Schedule!
comments!
Recent developments!
Telnet
pld Telnet
Contacty
Postel, Jon, (POSTELESRI=ARC)
Documents;
Postel, J, "Telnet Protocol," RFC318 3=Aprile72,
Feople:
Scheduyled
comments:
Recent developments:
New Telnet (Dfficiall

contacti




JBP 25«FEB=75 178122 25474
21=Jan=75 Protocol Informatien [12)
‘ Process=Process ProtoCol

Postel at SEI=ARC
Documents;
NIC 18639 "TELNET Protocol Specifications" AUG 73
NIC 18640 "Telnet Option Specification" Aug 73
Telnet Options
NIC 15389 "Binary Transmission"
NIC 15390 "Echo"
NIC 15391 Reconnection
NIC 15392 "Suppress Go Ahead Option"
NIc 15393 "approximate Message SiZe Negotiation"
NIC 31154 "Status" RFC 651 25=0ct=74,
. [Officewt) <NETINFODRFC651,TXT

NIC 16238 "Timing Mark"

NIC 19859 "Remote Controlled Transmission and
Echeing" leNove73,

NIC 20196 "Output Line Width" 13=Novm=73,
NIC 20197 "Qutput Page Size" 13=Noy=73,

NIC 31155 "Output Carriage Return pisposition" RFC
652 25-0ct=74,

(Df¢icen1)SNETINFO>RFC652,TXT

NIC 31156 "Qutput Horizontal Tab Stops" RFC 653
25=0ct=74,

(Office=))<NETINFO>RFC653,TXT

NIC 31157 mQutput Horizontal Tab Disposition" RFC
654 25«0ct=74,

[0ffice=]1)<NETINFO>RFC654,TXT

. NIC 31158 "Qutput Form Feed DisposSjtion" RFC 655
25=0ct.74,

(Of£icew1)<NETINFO>RFC655,TXT
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NIC 31159 "Output Vertical Tab Stops" RFC 656
25=0ct=74,
(Dffice=1 1<NETINFO>RFC656,TXT
NIC 31160 wputput Vertical Tab Disposition® RFC
657 25.0ctw=74
[0fficew1 ) <NETINFO>RFCEST ,TXT
NIC 31161 "Qutput Line Feed Disposition" RFC 658
25=0ct=74,
(Dffice=1)<NETINFO>RFC658,TXT
NIC 16239 "Extended Options List"
Peoplet
Jon Postel at Sri=Arc (POSTELESRI®ARC)
Alex McKenzie at BBN (MCKENZIERBBN)
Doyg Dodds at BBN (DODDSRBEN)
Dave CrockKer at UCLA=NMC (DCROCKERRISI)
Scheduylel
All Hosts were to have been running the new Telnet (both
user and server) by | January 1974,
Commentsi

Notei the server program is to be available on socket 23
decimal (27 octa}l),

A significant number of server systems noWw have new
telnet implementations, (See RFC 702),

(Office=1 ] <NETINFO>RFC702,TXT

The status Option has been revised to take advantage of
the Subcommand feature and to reduce the amoynt of data
transmitted to report the option status.,

Seyen new optiong haye been defined to allow control of
the format effectors Carriage Return, Line Feed, Form
Feed, Horizontal Tab, and Vertical Tab,

Recent developments!
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(31=DEC=74) The latest survey by Doug Dodds (s

Dodds, D, "Noyember, 1974, Survey cof New=Protocol
Telnet Servers," RFC 669, NIC 31435, 4=Dec~74,

[Cf£fice=1)<NETINFOPRFC669,TXT

(31=-DEC=74) Rick Schantz has made some suyggestions
regarding the Reconnection Option ing

Schantz, R, "A Note on Reconnection Protocel:" RFC
671, NIC 31439, 6=Dec~74,

[Office=1 ]<NETINFO>RF(C671,TXT
FTp
0ld File Transfer
Contact:
Jon Postel at SRI=-ARC (POSTEL@SRI=ARC)

. Documents:

Mckenzie, A, "File Transfer ProtocCol," NIC 14333, KFC
454, l6=Feb=73,

Peopled
Scheduyle:!
commentsi
Recent developMents:
(31=DEC*74) Kanodia has published an RFC on performance
measurements of FTP at Multies which shows the important
effect of Hest buffering in econstraining thruput,
Kanodia, R, "pPerformance Improvement in ARPANET File
Transfers From Multics," RFC662, NIC 31386,
26=NOVeT4,
[Office=1)<NETINFO>RFC662,TXT

New Flle Transfer

. Contacti

Jon POstel at SRI~ARC (POSTEL@SRI=ARC)

[14)
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Documents?

Neigus, N, "File Transfer Protocol," NIC 17759 RFC 542
12+Judy=73,

Postel, J, "Reviged FTP Reply Codes," NIC 30843 RFC 640
SeJune=74, '

People}
Jon Poste]l at SRI«ARC (POSTEL@SRI=ARC)
NanCy Neigus at BBN (NEIGUSEBEN)
Ken Pogran &t MIT=Multics (Pogran,CompNet@MIT=Multics)
Wayne Hathaway at NASA AMES (Hathaway@AMES=67)
Mark Krilaneyieh at UCSB (Krilanovich@UCSB=MOD75)

Schedulei

. Commentsi
Recent develophents:
Pathnames

Contact!
Jon Postel at SRI=ARC (POSTEL@SRI=ARC)

Documentss

Crocker, D, "Network Standard Data Specification
Syptax," RFC 645, NIC 30899, Jul=74, i

Peoplet
payve Croocker at UCLA=-NMC (DCROCKEREISI)
Schedylet?
commentst
Recent develophents:
. File Access Protocol
Contact!?

John Day (pay,CAceMIT=Multics)
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Documents;

Day, J, "Memo to FTIP Group: File Access Protocol," RFC
520, NIC 16819, 25=Juns73

People:
Ken Pogran (Pogran,CompNet@MIT=Multics) -
Schedulet
comments:
Recent developMents:
Flle Forrats
Contacti
Jon Postel at SRI«ARC (POSTEL@SRI=ARC)
Documents;

Postel, J, "Standard File Formats," RFC678, NIC 31524,
19=Dec=74,

(Dffice=1)<NETINFO>RFC678,TXT
Peoplet
Jen Postel at SRI~ARC (POSTEL@SRI=ARC)
Schedulel
comments?
Recent developMents:

(31*DEC*74) This new format standard for document file
was published:

Postel, J, "Standard Fille Formats," RFC678, NIC
31524, 19=Dece74,

[Office=1 )<NETINFO>RFC678,TXT

25474
(16]
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Majl
Current mail
contactt
Jon Postel at SRI=ARC (POSTEL@SRIwARC)
Documentst
page 26 of RFC 454 (see old file transfer),

Rhushan, A, "Standardizing Network Mall Headers," NIC
18516, RFC 561, 5«=Sep=73

Sussman, J, "FTP Error Code Usage for More Reliable Mail
Service," RFC 630, NIC 30237, 10=Apr=74,

Themas, B, "On the Problem of Signature Authentication
for Network Mail," NIC 30874, RFC 644, 22=July=74,

People}
. Julie Sussman at BBN (SUSSMANBGBEN)

Bob Thomas at BBEN (BTHOMASEBBN)
Jon Postel at SRy=ARC (POSTEL®SRI=ARC)

Scheduyled

Comments?
concern over the authentication of the aythor of network
messages has led to the concept of an authorized mall
sending process (see RFC 644),

Recent deyelopmentsg

Proposed Mall

Contacty

Postel at SRI~ARC (POSTEL@SRI=ARC)

Documents;

White, J, "A Proposed Mail Protoco)l," NIC 17140, RFC
$24, 13=Jun=73,

Creckers, D, "Thoughts on the Majil Protocol Proposed in
RFC 524" NIC 17644 RFC 539, 7=JULY*=733,
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white, J, "Response to Critiques of the Proposed Malil
Pretocol," NIC 17993, RFC 555, 27=Julye=73,

People}
Jir White at SRI-ARC (WHITE@SRI=ARC)
Postel at SRI=ARC (POSTELESRI=ARC)
Dave Crocker at UCLA«-NMC (DCROCKERRISI)

Schedyle?

commentsi

Recent develophents

RJE =» Remote JOb ENtry
Contact?
Jon Pestel at SRI=ARC (POSTEL@SRI=ARC)

‘ Documentsi

Bressler, B, "Remote Job Entry Protocol," RFC 407, NIC
12112, 16=0ct=72

Krilapovieh, M, "Anpontement of RJS at UCSB," RFC 436, NIC
13700, 10=Jan=73,

Peoplet
scheduyle:

comments

Recent developments}
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RJ8 = CCNs Remote Job Service
Contact: LS
Ropert Braden at UCLA-CCN (BRADENAUCLA=CCN)
Documents?

Braden, R, "Interim NETRJS Specification," RFC 189, NIC
7133, 15=JulyeT1,

Braden, R, "Update on NETRJS," RFC 599, NIC 20854,
13=Decw=73,

People:
Robert Braden (BRADENGUCLA=CCN)
Steve wWolfe (WOLFEGUCLA=CCN)
Schedylet
. commentsy
Recent developmentsi
Graphics
contacti
Robert Sproull (SPROULL@PARC=MAXC)
Documents

Sproull, R, andé E, Thomas, "A Networks Graphics Protocol,"
NIC 24308, 16=puge74,

Pepplet
Ropert Sproull (SPROULLEPARCeMAXC)
Elaine Thomas (ThomaseMIT=Multics)
James Michener at MIT=DMS (JCM@MIT=DMS)
Schedulet
comments}
pocument available from Robert Sproull,

Recent developments:
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Pata Reconfiguration Service
Contact}
Jon Festel at SRI=ARC (POSTELGSRI=ARC)
Docuyments:

Anderson, B, "Status Report on Proposed Data
Reconfiguration Service," NIC 6715, RFec 138, 28=Aprii=71,

Feah, "Data Reconfiouration Service at UCSB," RFC 437, NIC
13701, 30U=June=74,

People}

Scheduylet

Commentsi

Recent developménts:

. RSEXEC
Contact;
Thomas, Bob, (BTHOMAS@BBN)

Documentsi

Peoplei

Schedyle}

commentsg

Recent developmentsi

The TIPs and some RSEXEC servers now are cooperating to
perform TIP user authentication and accounting functions,

25474
[20)




JBP 25«FEB«75 17122 25474
21=Jan=75 Protocol Information ([21)
Process=Process Protocol

Line Processor Protocol
Contact
Don Andrews at SRI~ARC (ANDREWS@SRI=ARC)
pocuments:
(SRI=ARC)<HARDY>LPPROT,NLS
[SRI=ARCJ<HARDY>PROT,TXT
People:
Martin Hardy at SRI=ARC (HARDYESRI=ARC)
Don Andrews at SRI=ARC (ANDREWS@SRI=ARC)
Schedule;
Commentsg
Recent developments:
PROGRAMS
Neted = NetwOork Standard gditor (Official)
Contact:
Michael Fadlipsky (Padlipsky@MIT=Multics)
Documents:

Padlipsky, M, "NETEp: A Common Edjitor for The ARPA
Netweork," RFC 569, NIC 18972, 15=0¢ct=73,

Peopletl
padlipsky at MITRE (PadlipskyaMITeMultics)
Poste]l at SRI«ARC (POSTEL@SRI=ARC)
Hathway at AMES (HATHAWAYRAMES=67)
Scheduley
Comments;

Recent developments:
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‘ Program Standards

UULP = Unified User=lLevel Protocol

contacts
Michael Fadlipsky (Padlipsky@MITeMuyltics)
Documents!

Padlipsky, M, "Specification of a Unified User=Leve]l
Protocol," RFC 666, NIC 31396, 26=NoVe73,

[office=1) <NETINFO>RFC666,TXT |
people}
Padlipsky at MITRE (Pad]lipsky@MIT=Multics)
Postel at SRI=ARC (POSTEL@SRI=ARC)
Schedule:
comments:

. Also known as Common Ccommand Language (CCL),

Recent developments:
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NATIONAL SOFTWARE WORKS

The National Software works (NSwW) is deyeloping a set of
protocols for its use of tne ARPA NetwOrk, other yses Of these
protocols is enhgouraged,

The Procedyre Call Protocol (PCP) is intended to facilitate the
sharing of resOurces in the networkK at the subroutine level, The
Procedyre Call Protocol will pe used to split NLS into a front
end and back end components, Procedure Call Protocol is also to
be used in the NSW as the basis for communication between the
works Manager, the Teol Bearing Hosts, and Front Desk procedure
packages,

The doecuments cited below give a view of the Procdure Call
Protocol and {ts use,

Contact:
Jim White (WHITERSRI=ARC)

Jon Pestel (FOSTEL@SRI=ARC)

‘ pocumentsi

Each is available on=line in two forMsi as an NLS file and
as a forMatted text file, The Journal number (e,g., 24459)
refers t0 the formeyr, Of course, and the pathname (e,g,
(SRI=ARCJSNLS>PCP,TXT) to the latter, accessible via FTP
using USER=ANONYMOUS and PASSWORD=GUEST (no account
required),

PCP (24459,) "The Procedure Call ProtoCol"
This doecument descripes the virtual proGramming
envVironment provided by PCP, and the intereprocess
exchanges that implement it,

Pathnames [SRI=ARC)<NLS>PCP,TXT

PIF (24460,) "The Procedure Interface Package"
This doeument describes a package that runs in the
setting provided by PCP and that serves as a
procedure=call=level interface to PCP proper, It
includes procedures for calling, resuming,
interrupting, and aborting remote procedures,

. pathnamet [(SRI=ARC]I<NLS>PIP,TXT

PSP (24461,) "The pCp Support Package'
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This document describes a package that runs in the
setting provided by PCP and that augments PCP proper,
largely in the area of data store manjpulation, It
includes procedures for obtainino access to groups oOf
remote procedyres and data stores, manipulating
remote data stoOres, and creating temporary onhes,

Pathnamet [SRI=ARC)<NLS>PSP,TXT
PME (24462,) "The Process ManagemMent package'"

This document describes a package that runs in the
setting provided by PCP and that provides the
necessary tools for interconnecting two or more
processes to form a multieprocess system (e,9, NSW),
It includes procedures for creating, deleting,
logically and physically interconnecting processes,
and for allocating and releasing processors,

pathnames [SRI=ARCI<SNLS>PMP,TXT
pCpFMT (24576,) "pCp Data Structure Formats'
This document defines formats for PCP data
structures, each of which i{s appropriate fOr one or
more physical channel types,
Pgtnname: [SRI=ARC)I<SNLS>PCPFMT,TXT

PCFHST (24577,) "PCP ARPANET Inter=Host IPC
Implementation®

This d0cument defines an impleMentation, appropriate
for mediating communication between Tenex forks, of
the IPC primitives required by PCP,

Pathnames: [SRI=ARC)ISNLS>PCPHST,TXT

PCEFRK (24578,) "pCp Tenex IntersFork IPC
Implementation”

This document defines an implementation, appropriate
for mediating communication petween processes on
different hosts within the ARFPANET, 0f the IPC
primitives required by PCP,

pathnamey [(SRI=ARC)<NLS>PCPFRK,TXT

PCPINXINT (24792,) "Tenex PCP Process Internal
Structyre"

This document defines the internal structure of & PCP
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process implemented to run on Tenex, and as such
serves as a process implementer’s gulgde, It
desSeripes the process’ fork structure, the role and
composition of each fork, and the manper in which the
various forks interact with one another; indicates
which components are supplied with PCP and which are
the responsibility of the process implementery and
describes the manner {n which the components are
assembled at loaqd time,

Pathnames [SRI=ARC)<NLS>PCPTNXINT,TXT
HOST (24581,) V"NSW Host Protocol"

This document describes the host level protocol used
in the N8W, The protocol is a slightly constrained
version of the standard ARPANET host t0 host
protecol, The constraints affect the allocation,
RFNM walt, and retransmission policies,

Ppathname: [SRI=ARC]I<NLS>HOST,TXT
' EXEC (24580,) "The Executive Package"

This document desScripes a package that runs in the
setting provided by PCP, It includes procedures and
data stores for user jidentification, accounting, and
usage information,

Pathname; ([SRI=ARC)<NLS>EXEC,TXT
FILE (24582,) "The File Package"

This document describes a package that runs in the
setting provided by PCP, It includes procedures and
data stores for opening, closing, and listing
éirectories, for creating, deleting, and renaming
files, and for transfering files and file elements
petween processes,

Pathnamey [SRI-ARC)<NLS>FILE, TXT
FILE=APP (24813,) "The File package Appendix"

This appendix contains some commeénts on
implementation strategy, The thrust is to argue that
the file package as specified is near minimal and
that the conversion between the PCP format and the

’ internal storage format can be encapsylated into a
few sybroutines,

Pathnamey [SRI=ARC]<NLS>FILEwAPP,TXT



BATCH (24583,) "The Batch Job Package"

This document describes a package that runs in the
setting provided py PCP, It includes procedures for
creating and deleting batch jobs, obtaining the
status of a batch job, and communicating with the
opeérator of a bateh processing host, This package 1is
implemented at the host that provides the batch
processing facility,

Pathnamey (SRI=ARC)<NLS>BATCH,TXT
LLDBUG (24579,) "The Low=Level Debug Package'"

This document describes a package that runs in the
setting provided by PCP, It includes procedures for
@ remote process to debug at the assemblyelanguage
level, any process known to the local process, The
package contains procedures for manipuylating and
searching the process’ address space, for
manipulating and searching its symbol tables, and for
setting and removing breakpoints from its address

. space, Its data stores hold process characteristics
and state information, and the contents ¢f progranm
syMbol tables,

Pathnames [SRI=ARC]ISNLS>LLDBUG,TXT
RJE*MODEL (24655,) "The NSW Remote Job Entry Model"

This document discusses the process of utilizing a
bateh processing facility to complete a programming
task in the NSW environment, This same activity in
another environment might utilize a remote job entry
system,

Pathname; [SRI=ARC)<KNLS>RJE=~ypDEL,TXT

TBH (24656,) "NSW Requirments on Tool Bearing
Hosts"

This dOcument discusses the environment nNeeded In the
tool bearing nhost and the interfaces to the operating
system components by various PCp packages,

Pathnéme} [SRI«ARC)I<NLS>TBH,TXT

NVTP (24827,) "The Network VvVirtual Terminal
‘ Package"

The NetworkK Virtual Terminal Package (package nName =
NVIP) contains the procedures interfacing PCP

JEP 25«FEB=75 17122 25474
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procedure calls to terminal oriented {nput and output
character streams as defined by the ARPANET Telnet
protocel,
Pathname} [SRI=ARC)SNLS>NVTP ,TXT
NTE (25008,) "The NSW Tool package"
This document describes the procedures and data
stOres required Of a process £Or uyse as a tool within
the NSW.
Pathname: [SRI=ARC)<SNLS>NTP,.TXT
NSWSTRUC (25009,) "NSW Process Structure'

Thlis document deseribes the structure of the PCP
process tree uysed in the NSW,

Pathnamet [SRI=ARC)<NLS>NSWSTRUC ,TXT

PCPV2CHANGES (25062,) "PCP Inter=version (2=3)

. Decumentatien"

This document describes the divergence from the
Version 2 documentation in the implementation and
currrent thinking,
Pathnameg tSﬁI-ARC]<NLS>PCPV2CHANGES.TXT
Peopley

Jim white (WHITE@SRI=ARC)

Jon Pestel (POSTEL@SRI=ARC)

Steve Warshall (WARSHALL@SRIwARC)

Robert Millstein (MILLSTEINRSRI=ARC)

Dick Mandell (MANDELLOISIB)

Elizapeth Michael (MICHAELRSRI=ARC)

Dave manyard (MANYARD@SRI=ARC)

Charles Irby (IRBY@SRI=ARC)

‘ Ken victor (VICTUR@SRI=ARC)

Schedyle:
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A demenstration of the National Software Works concept is
to be performed in July 1975,

Commentss
(31=DEC»74) The following are the latest documents:

PCEFRK (24578,) "pPCP Tenex IntereFork IPC
Implementation”

FILE=APP (24813,) "The File Package Appéendix"

RJE=MODEL (24655,) "The NSW Remote Job Entry Model"

TBH (24656,) "NSW Requirments on Tool Bearing
Hosts"

NVTP (24827,) "The Network Virtual Terminal
Package"

Recent developmentst
‘ (21=JAN=75) The following are the latest dOcuments:
NTE (25008,) "The NSW Tool Packaue"

NSWSTRUC (25009,) "NSW Process Structure"

PCFV2CHANGES (25062,) "PCP Inter=vVersion (2=3)
Doecumeéntation"
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ADDRESS ASSIGNMENTS
Assigned Links
contact:
Jon Postel (PUSTEL@SRI=ARC)
Documents?

Link Assignments:

Decimal Octal Use

0 0 control Messades

1 1 Resgerved

2=71 2=107 Regular Messages

72=152 110=230 Reserved

153 2314 TIP Status Reporting

154 232 TIP Accounting

155=158 233=236 Internet Protocol

159=191 237=271 Measurements

192195 300=303 Message Switching Protocol
‘ 196255 304=255 Experimental Protocols

Peoplet

Jon postel (POSTELRSRI=ARC)
Schedyletd
Comments?!

Recent developmentst
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Assigned Sockets
contact:
Jon Postel (PUSTEL@SRI=ARC)
Docuyments?
Socket Assignments:
General Asslanments?i
Decimal Dectal Use
O=63 0=77 Network wWide Standard Function
64»=127 100=177 Hosts Specifie Functions
128=223 200w337 Reserved for Future Use
224w=255 340«377 Any Experimental Function

Specific Assignments;

Decimal Octal Use
1 1 OydeTelnet
‘ 3 3 014 File Transfer
5 5 Remote Job ENtry
7 T Eeche
9 11 Discard
i1 13 Who is on Op SYSTAT
13 15 Date and Time
15 17 Who is up or NETSTAT
19 23 Character generator or TTYTST
21 25 New File Transfer
23 27 New Telnet
25 31 Procedure Call Protocol
65 101 Speech Data Base at LLw»TXw2
67 103 Datacomputer at CCA
69 105 CPYNET
71 107 NETRJS (EBCDIC) at UCLA~CCN
73 111 NETRJS (ASCII) at UCLA=CCN
75 113 NETRJS (TTY) at UCLA~CCN
17 115 any private RJE server
232=237 350m=355 Authorized Maller at BBN
239 357 Graphics
241 361 NCP Measurement
243 363 Survey Measurement
245 365 LINK
247 367 TIPSRV

249w255 371377 RSEXEC

. People:

Jon Pestel at SRI=-ARC (POSTELRSRI=ARC)
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Nancy Neigus at BBN«NET (NEIGUS@BBN)
SChedules
comments
Recent developments!

(31="DEC=74) Socket 25 (31 octal) assigned to Procedure Call
Protocol,
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