JBP 17=MAR=75 01316 25580
What happened to the JOURNAL 727

how (or is it when?) can i get journalized stuff back on line 7?7 i
want 24459 ||| =~=jon,




what happened to the JOURNAL 277
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DVN POOH KIRK 17=MAR=75 12:07
work on Calculator Tool, Elf Users’ Guide, Cleaning up the Glossary:
Informal Documentéation Report

POOHK:
began wOrk on the calcuylator tool help data base
made chanages t0 the ELF Userguide

edited part 0f the fCrmatted glossary
fought the frustrations o0f the slow systems

interviewed a prospective employee
DVN production markedly slowed by slow system response,
NSW Documentation
made a Fourth NSW Work Breakdown and Schedule (25568,)
Final Report
Miscelanecus Editing,
Small Trailing NLS-8 Documents
Preface to NLS: Waiting for Application®s Review
TNLS Addressingi 1t is on me to repsond to Ryw's review,
COMg

We received the first proofs 0f @ ghort trail file from the
Glossary, There were problems, but jt looked good,

The revised command summary awaits POOH's attention for COM
printing,

The TNLS=8 Primer awaits My attention for COM printing,

Marin Hardy*'s paper Microprocessing Technology awaits my
attention for small revisons befor final COM run,

We gave yp the plan of printing the Resoyrce Notebook Throygh
COM, I will report on the problems separately,

KIRK

Recelved and analyzed the Glossary COM test, Edited part of the
garbage out of the Glossary, Wrote this weekly repo9t,
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work on Calculator Tool, El1£f Users’
‘ Informal pocumentation Report

(J25581) 17«MAR=75 12107313 Title:
Ann Weinberg, Kirk E, Kelley/DVN POOH KIRK;

ACTION ) dirt notebook please) DIRT(
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DVN 17«-MAR=75 12319 25582

Half Helpless at BBN ([No <CTRL=Q>)

(J25582) 17=MAR=7S5 12:119y13 Title? Author(s): DirkK H, Van
Nouhuys/DVYN; Distributiont /FEED( [ ACTION ] ) POOH( [ INFO=ONLY ] )
KIRK( [ INFO«ONLY ) ) HGL( ([ INFO=ONLY ] ) KEV¢ [ INFO=ONLY ] ) JCP( [
INFO=ONLY ] ) JDH( [ INFO=ONLY ] ) 3 Sub=Collectionsy SRI=ARCj) Clerki
DVN;




Ks 17=MAR~75 17201
fstring too long’, chapter 2

(i bpelieve i messed up the previous message by hitting the
carriage~return,) anyhow, when i attempt to read my mail, either
with print journal, or By printing the branch and trying to load and
print from the journal file, i get the messagde "nls internal error,
string too long", this must be happening to eyverybody at bbn=b, but
just in case § was the f£i{rst to mention {t ,..kirk sattley
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*tstring too® long', chapter 2

(J25583)

17=MAR=75 1730133133

Distributiony /FEEDBACK( [ ACTION

Clerk: KS3;
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KS 17=MAR=75 17:01
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Sub=CoOllections:
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RLL 17=MAR=75 18339 25584
bugs: forcCe character for text input f£0rced lowercase

i have just noticed that in printing out the message that all my
yppeércase characters appear to0 be lowercase, when orjginally typed
only the first charctter was not echoed as uppercase, 1 would think
that this myst relate t©0 the no raise and lowercase ccommands at the
tenex level (maybe),




RLL 17=MAR=75 18339 25584
bug: force character for teXt input forced loWercase

it seems that the first letter typed after a "ti" prompt (at least in

two cases= jump word next and insert statement) does not allow

uppercase letters as the very first character, that is the first

chara cter i{s forced to be lower case even {f tvped as an uppéercase

letter, this i{s at bbnb tenex, 1



RLL i7=-MAR=75 18:39 25584
pbug: force character for text input forced lowercase

(J25584) 17=MAR=T75 1813931 Titles Author(s): Robert N,
Liepberman/RLLs Distriputiont /FEED( [ ACTION ) ) JCN( [ INFO=-ONLY ] )
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JBP 17=MAR=75 213137

Dan Lynch’s Timing Measurements

14=MAR=75 17117:46=EDT,19163000000000000

Majil from BBENeTENEX rcvd at 14«MAR«75 1717=EDT

Mail frcm SRI=AI revd at 14=MAR=75 1706=EDT

Date: 14 MAR 1975 1405=pPDT

Fromi LYNCH at SRI=Al

SubJect: NCP timing data

To: licklider at ISI, stubbs at ISI, blue at ISI,

To! carlson at ISI, walker at ISI, russell at ISI,

TO: mclindon at 18I, heart at BBN, walden at BBN,

To: mckenzie at BBN, sutherland at BBN, burchfiel at BEN,
Toi elgelbart at OFFICE=1, norton at OFFICE=i,

To! watson at OFFICE=1, stone at OFFICE=i{, Strollo at BBN,
Tos: tomlinson at BBN, postel at BBN, lynch at SRI=Al

In order to give everyone a look at the data that has been

collected concerning the varjous times to do simple I/0

te one’s own IMP and back, I have collected the following
representative data in the last 12 hours, The program that collects

the data is at [(srie=ai)<lynch>impsuk ,say and the soyrce file is ,mac

» It {s a very short program and will run on any TENEX and requires
no special capabilities, the first column gives the time in
milleseconds for the send (bout) to return f£rom the monitor and the
second column gives the time from that point to the time the
character is received by the program (bin), The program will loop
forever, so a "¢

is the way to stop 1it,

bbna bbnb bbn¢ officewl sri=al iglia isib

- 22 0 150 3 70 0 200 5 21 5 93 6 52
B 25 0 50 2 97 0 650 8 61 3 114 3 58
4 i1 0 250 2 72 0 150 3 23 5 356 5 54
4 47 50 50 -l 59 0 350 10 20 2 252 6 55
4 25 0 1500 2 78 0 900 5 23 a 170 6 38
B 34 0 100 2 38 0 100 i 26 3 160 6 R
- 25 0 50 0 51 0 400 5 25 5 234 8 60
2 26 0 50 2 42 0 200 ) 33 41 13 6 42
2 17 0 50 3 68 0 200 R 24 18 40 5 42
i 26 0 150 2 136 0 300 4 24 4 74 7 36

Note that it appears that bbnb and office=l1 have broken millesecond
clocks, Also, that bbpnc has a peculiar bias in its clock? All of
the above data was taken during periods of light to medium (1=3)
load' R R R RN ]
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JBP 17=MAR=75 21337 25585

pan Lynch’s Tiring Measurements

(J25585) 17=MAR=T75 213373133 Title: Author(s): Jonathan B,
N

Postel/JBpPy Distributions /NPG( [ INFO=ONLY ) ) 3 Sup=Collections:

SRI=ARC NpG; Clerk:s JBpP3;




JBP 18«MAR=75 (03114
Answer to *NSW Directories’ questions from Rick Schantz

17=MAR=75 003153:08=EDT,8933000000000000

Date: 17 MAR 1675 0053=EDT

From; POSTEL

Subject; NSW Di{rectories (in response to Rick"s Questions)

To$ Schantz at BBNA, Warshall, Millstein, Carlson at ISI, JWhite,
To?! Postel

Rick:

1) My working assumptioen is that there is some fixed number 0f TENEX
directories owned hy the NSW WM for the purpfse of ruynning tools and
that the major purpese is to prevent undesirable tool interaction,

2) The WM will have t0 supply directory name and password at tool
initiation time, The WM as the owner of the directories does have the
the problem of storing the directory passwords,

3) When a tool is finighed the directory must be cleaned out the WM
will make a call on the TBH for this actjon, [RE; our phone
conversation on the two functions of the file package (1) managing
the stored files of the WM, and (2) managing the directories used by
tools,])

--jOﬂ.
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JBP 1B8B«MAR=75 03314 25586
Answer to *NSwW Directories’ auestions from Rick schantz

(J25586) {8=MAR=7S5 033114313 Titles Author(s): Jonathan B,
Poste]/JBPy Distribution: /JEW( [ INFO=ONLY ] ) 3 Sub=Collectionss
SRI=ARC) Clerks JBp3




JBP 18=MAR=75 (033123 25587

More Measurements from Dan Lynch,

17=MAR=75 02:118317<EDT,38413;000000000000

Mail from BBN=TENEX rcvd at 17=MAR=75 0218«EDT

Mail from SRIeAlI rcvd at 17=MAR=75 0212-EDT

pDates 16 MAR 1975 2309=FDT

From: LYNCH at SRI=A]

subject: MORE TIMING TESTS

TO? LICKLIDER at Isl, STUBBS at IsI, BLUE at 18I,

Tot CARLSON at ISI, WALKER at ISI, RUSSEL at ISI,

Tos MCLINDON at ISI, DALE at ISIB, HEART at BBN,

Tot WALDEN at BBN, MCKENZIE at BBN, SUTHERLAND at BEN,

Tos BURCHFIEL at BBN, STROLLO at BBN, HGM at CCA,

To! ENGELBART at OFFICE=1, NORTON at OFFICE=1,

TO WATSON at OFFICEe~1, STONE at OFFICE~1, TOMLINSON at BBN, Toi
POSTEL at BBN, VICTOR at BBN, ELLISON at UTAH=10, [
Tos PEPIN at ECL, LYNCH at SRI=Al !

The following cdata were all collectéed on Sunday evening {n
order to try to ascertain what the "maximum" uUnloaded throughtput
that each TENEX site could provide in its current mode of operation,

I

|

|

A few comments are in order: 2 :

|

1) All sites were very lowly loaded, By that I mean that |

the load averages were below 1,0 in all cases except for CCA, 3

.2) The 77 marks for ISIB are due t© the silly times received back !

from the system that gives the process accumulated ruyntime, 4 |

I

3) 1SIB and ECL are KI=TENEX maehines, running KI=TENEX version |

131 as modifieéd by Rainer Schultz, o ok

I

4) Running 133 TENEX were BBNA, BBNB, BBNC,» SRI=AI and ISIC, 6 4
5) Running 132 TENEX were ISIA and CCA, 7
6) Running 131 TENEX were OFFICE, UTAH and the two Kl systems, B

An explanation of the program that generated these data are in
erder 8a

The program i{s a Short assembly language program that was

written by Hal Murray at CCA and modified (trivially) by Dan Lynch at

SRI=AI to be able to run at any site, The program simply shoves data

at itself through {ts own IMP and times all the events, It is quite

a flexible program anc may be obtained asi

[SRI=ATI]SLYNCH>WHIZZ,MAC « The ANONYMOUS login will work at SRI=AI

for anyone who wants to look at the program, Also, All the ray data

taken tonight exists in a file called

[SRI=AT]<LYNCH>TELNET ,15=MAR=75=NET=MEASUREMENTS ’ 9




JBP 18=MAR=7S5 03123
more pMeasurements from Dan Lynen,

An explanation of the coluymns in the table is in order;

1) The pits/sec (realtime) column is the true numper of bits

that travelled from the program out to its own IMP and back

to the program divided py the amount of real time it took to do it,
Thus it is a measure of huyman being time,

2) The cpu=time (ms) is the nymber 0f milleseconds that TENEX
charged the pregram for doing all the work, It does not include the
very low level IMP interrupt code time (which is never

measured (for the user)] by TENEX),

3) the cpy% colymn is simply the patio of time that the program
got while doing the transfers divided by real time, Thus it is a
measure of pboth the nefficiency" of the Network Control Program and
the apility ot individyal Schedulers to rapidly

switeh to and from "high priority" progranms,

4) The bits/cpU=Sec (process=time) is really a measure of the
efficiency of the NCP program and the speed of the CpU,

SITE BRBITS/SEC CPU=TIME CPU% BITS/CpU=SEC

NAME REALTIME MS PROCESS=TIME

TEST ONE == BIG TRANSFERS USING STRING I,0 FOR 220 36 BIT WORDS

BBNA 59000 4200 24 240000

BBNE 39000 3700 14 275000

BBNC 42000 3800 16 260000

OFFICE 20500 3500 7 280000
UTAH 20000 4300 9 235000

SRI=AT 27500 4300 11 234000
ISIA 20500 5300 10 190000

I8IB 27500 7?2 & ?7?

ISIC 25000 3800 9 260000

ECL 24000 2700 6 375000

CCA 44000 3500 15 288000

TEST TWO == SINGLE CHARACTER THROUGHPUT AS IN TELNET OR TIP USE

BBNA 225 16950 38 590

BBNB 118 11000 12 900

BBNC 80 10300 B 970

OFFICE 35 5800 2 1700
UTAH 60 12200 7 820

SRI=AI 200 16300 33 610
ISIA 100 25550 24 390

ISIB 175 ?? 27 7?

ISIC 100 9300 9 1125
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More Measurements from Dan Lyneh,
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JBP 18=MAR=75 03313}
Response to Irby*’s Message (by Dave Walden)

17=MAR=75 11:117:139=EDT,405903000000000000

Mail from BBN=TENEX rcvd at 17-MAR=75 1117=gDT

Mail from BBN«TENEX recvé at 17«-MAR=75 0748=EDT

Date: 17 MAR 1975 0735=EDT

From: WALDEN at BBN=TENEX

Subjecti: REPONSE T0O IRBY*S MESSAGE

To: network performance group!, engelbart at OFFICE=~l,

Tol norton at OFFICE=1, watson at OFFICE~1, stone at OFFICE=1, To:
heart, walden, meckenzie, sutherland, burchfiel, strollo, To:
melindon at ISI, carlson at 18I, blue at ISI, stubbs at ISl, To:
licklider at 1sl, russell at ISI, walker at ISI

RE THE OPEN LINES ON THE TYMSHARE TIP, I WISH TO
MEASURE THE EFFECTS OF THIS

IN A CONTROLLED TEST TODAY, WE HAVE A PATCH

IN THE TYMSHARE IMP NOW TO MEASURE ITS "LOAD AVERAGE"
AND I WOULD LIKE TO SEE THE EFFECTS ON THE

LOAD AVERAGE OF BCOTH ONE AND TWO 4800BAUD

MODEMS RUNNING OPEN WITH AND WITHOUT AN OPEN
CONNECTION, BEN BARKER AND ERNIE HISCOX OF BBN

WITH TAKE THE INITIATIVE IN THESE MEASUREMENTS TODAY
AND I ASSUME THE HELP OF SOMEONE AT OFFICE=~1 TO LOOK
AT THE MLC LIGHTS AND SCMEONE

AT SRI TO TURN POWER ON AND OFF ON THE LINE PROCESSOR,

RE THE IMp READY FOR NEXT HOST BIT LIGHT GOING OFF,
WE HAVE WORKED UP A PATCH WHICH IS THE IMP

TC WHICH BBNB 1S CONNECTED WHICH DISPLAYS

IN THE IMP LIGKTS 16 REASONS

WHY THE IMP MIGHT BE BLOCKING THE HOST FOR A HALF=SECOND
EVERY SO OFTEN, OUUR OBSERVATION (BRIEFLY OVER THIS
PAST WEEKEND) IS THAT THE IMp IS READY TO TAKE FROM
THE HOST THE VAST MAJORITY OF THE TIME, BUT IT

DOES NOT TAKE FOR THE ONE-HALF SECOND NOTED BY HARDY
EVERY SEVERAL SECONDS (E,G,, MAYBE 5% OF THE TIME),
WE WILL INVESTIGATE THIS FURTHER TODAY AND MAY WELL
WANT SOMEBODY TO LOOK AT THE LIGHTS AT TYMSHARE
WHILE WE DO THE SAME THINGS,

CHARLES® UNDERSTANDING OF pACKETS Vs, MESSAGES IS PRETTY

MUCH CORRECT (NOT PERFECT HOWEVER),

WE HAVE LONG WANTED TO PUT IN THE

HOST TO IMP CONTROL MESSAGE CHARLES

SUGGESTS LETTING THE HOST ASK THE IMPp FOR THE NECESSARY

RESOURCES SO THE INTERFACE DIDN'T HAVE TO GET BLOCKED,

BUT WE HAVE ALWAYS BEEN SERVICING A HIGHER PRIORITY INTERRRUPT, KE
HAVE ALL KNOWN FOREVER THAT HOSTS SHOULD BE ABLE

TO HAVE MORE THAN ONE MESSAGE OUTSTANDING AT ONE TIME,

.BUT THIS WOULD REQUIRE A HOST/HOST PROTOCOL CHANGE
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JBP 18eMAR=75 033131 25588

Response to Irpv"s Message (pyY Dave Walden)

EVERYWHERE, NCTE, THE TIp MAG TAPE OPTION DOES

USE MULTIPLE MESSAGE CUTSTANDING AT A TIME AND A SPECIAL
HOST LEVEL RETRANSMISSION PROTOCOL ON TOP OF HOST=TO«HOST
PRTOCOL AND TELNET, BETIWEEN TENEXS , FOR INSTANCE,

A SIMILAR AD HCC PROTOCOL COULD BE USED FOR FILE TRANSFERS,
(NOTICE, THE LINK ZERC BLOCKING PROBLEM WAS A PROBLEM
WITH NOT ENOUGH MESSAGES OUTSTAND AT A TIME ==

WE WERE GOING T0O USE THOSE EXTRA FOUR MESSACGE ID

BITS TO KEEP THINGS IN CRDER, ALTHOUGH IN THE CASE

OF ALLOCATE, THIS CAN BE DONE WITHOUT THE KNOWLEDGE

OF THE RECEIVER,) BEY THE WAY, IF WHAT IS BEING

DONE IS JUST TERMINAL OUTFUT (E.G,, PAINTING A SCREEN),
THEN WHY NOT JUST MODIFY TENEX SO UNDER THESE
CIRCUMSTANCES IT DOESN’T WAIT FOR A BLOCKED LINK

TO UNBLOCK BEFORE SENDING THE NEXT MESSAGE,

THE SUBNET DODESN’T LOSE MESSAGE VERY OFTEN,

DON7T WORRY ABCUT RETRANSMISSION IN THE RARE

CASE IT DOES TC CRT TERMINALS, JUST LET THE

SCREEN GET PAINTEL OVER AGAIN CORRETLY THE NEXT

TIME, THE NETWORK TOPOLOGY SHOULD BE CHANGE SO

THE GREATEST DISTANCE IS SAY & HOPS, ALL THE

NETWORK ALGORITHMS WERE DESIGNED ORIGINALLY WITH

SUCH AN ASSUMPTION IN MIND, THERE

IS NOT ENOUGH STORAGE IN THE IMPS, THE TIMING

ARE ALL WRONG (E,G,, THE 1/4 SECOND ALLOCATE GIVE BACK
TIME), ETC, WITH THE PRESENT NETWORK TOPOLOGY,

(I DON*T KNOW WHAT CHARLES THINKS THE DIFFERENCE

BETWEEN "HOST MESSAGES" AND "IMP MESSAGES"

ISy 1IN THE STCRAE AND FORWARD NETWORK THEY

ARE ALL BROKEN DOWN INTC PACKETS AND PACKET TAKE SOMSEC

4
PER PACKET| TC TRAVERSE EACH HOP,) 5
RE. PAGE TRANSFER TIMES AT OFFICE~1i,
ARE THERE ANY SIMILAR MEAUSREMENTS ON BBNB, REMEMBER
MY SPECULATION OF A FEW DAYS AGO THAT THE BBNB VIRTUAL
DRUM WAS OVERFLOWING, 6
RE TIMING OF CHARACTER ECHOING AND TIMING OR TENEX
TO IMP TO TENEX, LET’S RUN THE EXPERIMENTS AGAIN
WITH US TRACING WHAT IS8 GOING ON IN THE IMPS IN QUESTION, 7
REGARDS,
DAVE

- g




response to Irby*®s Message (by Dave yalden)
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JBP 18=MAR=75 033135 25589
Ansvwers tc Doug Wells on PCP & DPS,

17=MAR=75 16:23:112-EDT,18663000000000000
Datei 17 MAR 1975 1623=EDT

Fromi POSTEL

Subject: ANSWERS Tp QUESTIONS ON DPS

Tot DMW at MITeMULTICS
cct  POSTEL, JWHITE 1

DOUG: 2

1) THE sCHAR IS A SHORT FORM OF "N § M CHARM WHERE N IS A LOWER LIMIT

AND M I8 A UPPER LIMIT, IN THE CASE OF THE SHORT FORM THE LOWER LIMIT

IS ZERO AND THE UPPER LIMIT IS INFINITY, 1IN THE PCP TXT DOCUMENT THE

LOWER LIMIT SHOULD BE SPECIFIED AS i, SO LINE 381D SHOULD BE

INTEGER 2¢= *I (’=) 18 DIGIT 3

2) O0CpS CLEARLY THE SOCKET NUMBERS HAVE TO BE 32 BITS, SO WE WILL
PROBABLY REQUIRE THAT AN INTERGER BE 32 BITS, 4

3) I AM ALMOST SURE THAT "OFFICIAL® HOST NAMES ARE TO BE RECOGNIZED
INDEPENDENT OF CASE, 5

4) I THINK THAT THE DATE AND TIME SHOULD BE HUMAN READABLE AND SHOULD
BE IN A SPECIFIED FORMAT, PERHAPS WE NEED TO ADOPT A STANDARD
.DATE-TIME FORMAT FOR NSW/ DPS, (YOUR SUGGESTION ?) 6

5) IT I8 OUR INTENTION THAT THE USERID OF THE CALLER BE COMMUNICATED

TO THE CALLEE AS SOON AS POSSIBLE, OUR SCENARIO FOR A MULTICS LIKE

SYSTEM WOULD BE3

THE CALLERS PCF IPC LEVEL STUFF ICPS TO THE CALLEES SOCKET 25 THE

CALLEES DISPATCHER GETS THE THE IPC REQUEST AND COMPLETES THE IPC,

THE FIRST INFORMATION TO COME DOWN THE NEW CONNECTIONS IS THE USERID,

THE DISPATCHER VERIFIES THIS STUFF AND CREATES A PROCESS, CONNECTING

THE NEW CONNECTIONS TO THE CREATED PROCESS, 7

NOTE THAT THE CISPATCHER DOEs THIS AS ITs END OF LOWLEVEL IpC
ROUTINES THAT NO "PACKAGES" ARE INVOLVED, 8

WE ARE TRYING 10 GET THE INTRA HOST CASE WORKING FIRS 8O
CONCENTRATING CN PCPB36 FORMAT, THE ELF GUYS AT ADR MAY BE WORKING
ON PCPTXT, I AM TRYING TO COME UP WITH A PCPB8 FORMAT TOO, 9

PLEASE NOTE THAT PCP AND PSP ,s+ ARE EVOLVING AS WE COMPLETE OUR
IMPLEMENTATION, IF YOU WANT Wg COULD SgND RgCENT SOURCg LISTINGS WE
ARE NOT ABLE KJUST NOW TO KEEP THE DOCUMENTS CURRENT, 10

==JON,

LT 11




Answers to Doug Wells on PCP & DPs,
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DVN 18=MAR=75 11139 25590
Including WUC Works at BB&N, But GivVes Error Messdges

when my NLS cemes ups TENEX says "No Sugh Directory/yndefined
Glopal/VSRInND 557536/" but the WUC works fine 1




Including WyC works at BB&N,

(J25590) 18=MAR=75 11:39:3:
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DVN 18«MAR=75 12328 25591
Whele to Find Mey Are FEED*s AnSwers Fed to the Journal?

I Just logged in to Office~]l and found a bunch of replies to items
I1'd sent tO FEEDs 1 don’t log in there every day so if you want to
reach me in any kind of time, you should send me a journal item or
message at BBEN,.,sssAre your replies, dear FEED, @ls0 going out as
Journal items where they will pe cataloged properly for future study?
I1£f they are net I think the falleur is a serious omission in the

system,




Wwhere to0 Find Meg
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RLUL 18=MAR=75 153123 25592
ResSPonse t0 Beck”’S Guestion on AaAttendees at training courses

These are just nmy foff the top Oof my head thoughts®. HOwever this
might be an i{mportant part of the transfer 0f techholoay procedure,
minor as it is.




RLL 18«MAR=75 15123 25592
response to Beck®s question on attendees at training courses

I donft knoy any 9o0d way to to insure separation of people at a

course, Possibiy if two traipers are present (or other staff member)

you can split the group, In some sense this is part of the architect

liasen or marketing domain, 1

Of course, some people Present might ingist that they want to sit=in
on the actua)l training Course (managers for example who want to get a
feeling of exactly What is going on,), 2

The other option is t0 *kick’” them oyt by asking thoge not really
here to receive trajining to wait until another time or another staff
member comes down to visit, 3

I guess the first step ig to clearly specify who 1s expected to
attend from our pojint of view, 4

1t might be a good policy to have someone like JCN, DCE, or myselt
(RLL) talk to people at a new site pefore actual training pegins,
Does apnyone have & suggestion Or support this one?? S

The problem is one of determining what is a new site, 7 guess
this means any place or organizational group that is new,
independent of its slot relationship, 5a




RLL 18=MAR=75 15323 25592
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KS 18=MAR=75 16126
Accepting your Kind invitation,

(Journal) Journal documents (most recent first)

DVN 14«MAR=75 20116 25568
Fourth NSW Work Breakdown and Schedule
Locationt (IJOURNAL, 25568, 1iw)

DVN 14«MAR=75 19335 25571

Invitation Tec DIRT Distribution
Location; (JOURNAL, JRNLZ6, J25571:aw)
##*xxuNotes [ ACTION ) #*pws

Messagei

A journal distribution group and subcollection called DIRT
(Docyrentation Instigation and Review Team) has existed for
a long time at ARC, These days {t consists of the people in
pevelcpment writing user documentation and other people who
are interested in Keeping up on what®s happening in this
area, To it are addressed weekly reports e, g, (25403,)
planning documents e, 9, (25395,) and sometimes discourses
and pelemics e, ¢, (22714,), At present the documentation
work in the Development group is of interest to NSW with a
few minor exceptions, Therefore I suggest to the following
people might want to join the DIRT distribution: WEC LAC KS
SW, ®we will add them to the list only if they tell us
positively they want to, We welcome sudggestions for others
invovled in NSW who should receive this information,

yesr: thank yoy, 1°4 be pleased to be added to the DIRT distribuytion,
Speaking for Steve Warsha)l)l [SW]), who's out of town == Ifm Sure pe‘d
rather not be on &ny mere mailing lists, But since my office is next
to his, I*11 bring to his attention anything I think he should see
(including veyr invitation), My compliments to KIRK on hayving such a
fine first name, There arenet many of us, == Kirk Sattley, Computer
Associates,
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Accepting your Kind invitation,

(J25563)

18=MAR=TS

Distribution: /DVN(

Oorigin:

< SATTLEY,

1631263
[ ACTION
K&,NLS33,

]
>

’

Titles Author(s)i
) 3 Sub=Collections
13=-MAR=75 13138 K8

K8 18«MAR=75 16126

Kirk Sattlev/KSs
: {ICy Clerks KS;
P11 IRRER)

25593




JEW 18=«MAR=75 19319
Thirdepass L10 List Data Tyvpe Design

Preface

This document is a third cut at defininc a list data type for L10
and L1011; see (25430,) for the previous pass, I would appreciate
comments/recommendations from the NL§ programmers group (and
anyone else whO may be interested), DIA has agreed to modify the
compiler in accordance with this or a better design, and I the
run=time package, Both the PCP and NLS=backend implementations
ultimately awalt action on this memo,

Introdyction

An L10 list is an ordered set of L10 data structures called
"elements", For each element, the list runetime package (LRTP)
maintains a "list element descriptor" (LED) which contains:

1) the element*’s type; EMPTY, INTEGER, STRING, LIST, (arbitrary
storage) BLOCK, and any others we care to define,

2) the element®s value, i{f representable in 18 bits, or its
address otherwise,

3) a pit indicating whether the LED contains the element’s

‘ value or address,

4) a pit indicating whether or not the element resides in
storage allocated by the LRTP, which must be released whenever
the element is replaced or deleted,

If the elemMent is itself a list, any allpcated storage
associated with IT must be released as well, and so on to
arbitrary depth,

Associated with eyery lis¢ 18 an ypper boynd M on the nymber of
elements in the )ist, which is assigned either at complile time, if
the list is declared, or at allocate time, if space for the list
is obtained via the storage allocator, At any point in time,
every list is also characterized by another number L, which is the
current number of elements in the list, The elements of a list
are subscripted one through L,

Element Manipylation
rRead
When yged onh the right=hand gide 0f an aggignment gtatemeng!

glists (1) and LED #list# (1]
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JEW 1B«MAR=75 19119
Third=Pass L10 List Data Tvype Desiagn

denote either the value (for types EMPTY and INTEGER) or
address (for types STRING, LIST, and BLOCK) of the {th element

of list "1ist"; and the element’s LED; respectively,

Write

Assuming i <= Li

$listd (i) - structuyre and LED #list# (1] - led

replaces the current ith element O0f list "list", 1In the former

case, the compller constructs a LED for structure "structure"
(EMPTY, integer, #string%, or #list#) which the LRTP stores in
the list, In the case of a string or ligt, or of an integer
unrepresentable in 18 pits, the LRTP first allocates storage
for and makes itself a copy of the element, modifying the LED
accordinely, In the latter case, the LRTP simply accepts the
LED "led" provided py the programmer,

Note that the statement:
LED #1istA# [i1] . LED #1istB# [J) = 0

moves the indicated element from listB to 1listA,

Create

If i > L, the agsignment operations (aboye) are interpreted
asi

#list# l= EMPTY, EMPTY, ,.e¢¢ Structure
plisty |= EMPTY, EMPTY) 440+ ~LED led
regpectively, where the nuymber of EMPTYs is glyen by: i=L=1,

The appepd opérateor (l.) and the "«LED" notation are described
later,

List Manipulaticn

For the remainder of this document, "elem" will be used as
shorthand for "either structure or LED led",

Delete

The statement?

flisthi e

25594
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JEW 18=MAR=75 19119 25594
Third=Pass L10 List Data Type Design

is logically equivalent to: 4b2
$1istd [1] o o900 #list# [L] - EMPTY 4b2a
L « 0 4b2b
Append 4c
The statement: acl
#l1ist# l.. [=LED) elemi, ,,,, (=LED]) elemN 4cla

where brackets surround optional elements, is logically
equivalent to: ac2
(LED) #list# [EBUMP L] = eleml 4c2a
xy 4c2al
(LED] #list# [BUMP L) = elemi 4c2b
Write 4d
. The statement! 4d1
#list¢ .. elemi, ,,,, elemN ddla
is logically equivalent toi 4d2
#list8 - J 4d2a
#list# l. €leml, ,40¢ €lemN 4d2b
Sublist Manipulation 5
Read 5a
when ysed on the righteshand side of an assignment statementg 5al
tliste (1, 3] S5ala
is logically equivalent toi 5a2
LED #1ist# ({] 2= 0, ,ee¢ LED #lists (3] := O S5a2a
Note that therefore:? 5a3
glistAs . #listBs (i, J] 5a3a
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ThirdePass L10 List Data Type Degign

is NOT legically eguivalent tos
stemp¥ .. LED $1istBs (1) 3= 0, ,.0¢ LED #1listB® [4] 3= O
#listhA# - #temps
Write
The statements
gliste [1, J] = eleml, ,,,» elemN
is legically equivalent tos
tlisty o
=LED LED #11st# [1), ¢eoes =LED LED #lists (1e~1],
elemi, ,,4¢ €lemn,
“LED LED #1ist# [j+1), =LED LED #list# ([y)
Length Manipulation
The current M and L for list "list" are denoted, respectiyely, by?
list,M and list,L

Both attribuytes are reade=gonly by programmer convention, It 1s ip
general uynsafe, for example, to perform:

list,L - O

to null a list (as one might do0 with an L10 string), since
allocated storage bloecks may be lost track of in the process.,

List Declaration

A list is declared at complle=time with a declaration statement of
(for example) the following formi

LOCAL LIST list (length)

This statement creates a local variable called "list" of type
LIST, and sets!

M=length and L=s0

The alternate declaration form;
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JEW 18=MAR=75 19119

ThirdePass L10 List Data Type Degiagn
LOCAL LIST list = elemi, ,,,, €lemM
is logically egquivalent to:
LOCAL LIST list (M)

#lists _ eleml, ,,,, €lemM

Corresponding declaration statements exist of course for non=local

lists,
Internal rFormaet
The internal PDP=10 format of a list {si
XWD M,,L
led]
e
ledM
' (ledr) RECORD %list element descriptor$
ledval (18], %address/value of element%
ledtyp ([9)/ %element type
EMPTY=0 INTEGER=1 STRING=2 LIST=3 BLOCK=4%
ledimd [1), %ledval contains value {f TRUE%

ledalo [l1)) %element gpace allocated 1f TRUES

25594
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ThirdePass L10 List Data Type Design

(J25594) 18=MAR=75 19119337 Title: Author(s)s James E, (Jim)
white/JEW; Distributiont /NPG( [ ACTION ) ) RWW( ([ INFO=ONLY ) )
Sub=Collections: SRI=ARC NPG) Clerk: JEW?! Origin: < JUWHITE,
LSTDSGN3,NLssd, >¢7 18=MAR=75 19804 JEW 8888,
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DVN 18=MAR=75 23:00 25595
You Are In DIRT

I suppose by accident yoy sent me in <ijournal,25593,> the journal
branch of your initial f£ile, ANy old NLS user has had that happen
atleast once, ! gather from the title you want to be in DIRT and I
haVe put you there, I hope what You get proves interesting and

useful,



DVN 1B«MAR«75 23300 25595
You Are In DIRT

(J25595) 18=MAR=75 231003331 Titles aAuthor(s): pirk H, Van
Nouhuys/DVy; Distribution: /JoAN( [ ACTIgN ] dirt notebook please) KS( [
INFO=ONLY ) ) ; Sup=Collections: SRI=ARCj; Clerk: DVN;




DVN 18=MAR=75 23:11
Archive FRetrjeval from [pbbnbl<arcdocumentatjion> Fails

18=MAR=75 1809«EDT OPERATOR: Files retrieved from archive

Distribution: VANNOUHUYS
Received at: 18=MAR=75 1B3109:26=~EDT

[BENB)<ARCDCCUMENTATION>NSFAPP,NLS}2 not retrieved from ist
archive tape, Will try 2nd,
(BENE) <ARCDQCUMENTATION>HARDYFREP ,NLS} 1 not retrieved from 1ist

archive tape, Will try 2nd,
(BBNB)<VANNOUHUYS>EDPROGS ,NLS5 not retrieved from ist archive

tape, Will try 2nd,

18=MAR«75 1830=EDT OPERATOR: Files retrieved from archive

Distribution: VANNOUKUYS
Received at: 18=MAR=75 18:30;15=EDT

(BBNB)<ARCDOCUMENTATION>NSFAPP ,NLS3 2 not retrieved = file not
found on either archive tape
[BENE)<VANNCUHUYS>EDFROGS,NLS35

[EBNB)<ARCDCCUMENTATION>HARDYFREP ,NLS31 not retrieved = file not

found on either archive tape
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DVN 1E8=MAR«75 23211 25596
Archive petrieval from [bbnbj<arcdocumentation> Falils

(J25596) 18=~MAR=78 23311313 Titles Author(s): Dirk H, Van
Nouhuys/DVN; Dystrijbutjons /FEED( ([ ACTION ) ) JCP( ([ ACTION ) ) MEH( [
INFO=ONLY ) ) 3 Sub=Collections; SRI=ARCj; Clerk; DVN;



Reference Documentation for NLS=8; KWAC Notebook

JHB 19«MAR=75 02:17 25597

Historical infec only: will be updated as soon as manpower can bpe

acauired,




Reference Docurentation for NLs=8: KWAC NoteboOok

REFERENCE DOCUMENTATION FOR NLS=8
The purpose o0¢ this notebook is to serve as a reference for all

the relevant decumentation to NLs usage that presently is avalilable,
and to provide an on site repository for document updates,

Locator to Cnline Usergylides and Journal Indexess.sseensssash
TNLS Primer, oeoooveonevervnnonssnsansnoronsansoonensosonnnsneB
Line Processor Userguide and Microprocessor Tech, Paper,,,,.,C
DEX Userguicde,sspensnvsarensnoronsnsnaresssnresnnennnssnnansld

DEX Primer, ., eseosesvnonsenonavassnnsssosnrosnsssannensannnel
NLS Command SUMMArY.saeesessntsrarsnssnnoserssanssnnasnssnranef
TNLS Cue Card,,  yonsrenesenasarsnvnnseresstosansssnsssnsnnesl
TENEX User’®s GUide,,oovenansrasesnnnsssesstsnnenssnssnssnnned
USS? GuTde tORENG TEEMINEY IMP, o0 b dtietissotesstssndosenssssnd
Workstation Reference Manuals,esvevssvrssvessnvrenssessnsssnnseV
User Programs Gulde,,,,,ouveranensnnnnnessnessnsnerorsrsngnsk
L10 User Guides,uosnnennrnsnnssnosonvensontsssnsosnnnnarnnnslk
Output ProcessOr Userguide (pPending) , ., eeeseeevrensnescsennsel
Cocrdinated Information Services PAaPer,,,esseesvsesessrassssh
Augmented Knowledge WOrkshop Paper,ssessensesessssnsssssnsssld
TNLS Graduated COUrSes, . .pevevrennonnonsnttosnnnnssnnsossnegf

DNLS Graduated Courses (Pending).eevesresnsesssnsesesnsnnssa@

Application Tutorials (pendiﬂg).-.u-.n.n...-...-.---..-..R
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JHB 19«MAR=75 02317 25597

reference Docurentation for NLs=8i KWAC NoteboOok

(J25597) 19=MAR=75 023117313 Title: Author(s): James H, Bair/JHB;
Distributions /JHB( [ INFO~ONLY ) ) DCE(¢ [ INFO=ONLY ] ) JCN( [
INFO=ONLY ) ) RLLC [ INFO=ONLY ] ) 3 Sub=Collections: SRI=ARC) Clerk:
JHB} Origins < BAIR, CONTENTS.NLS;}6, 2, 20=FEB=75 11128 JHB
IRRERE AR XN




RLB2 JBP 19=MAR=75 18309
Response to Charles’ reguest for reaction to the service at BEN=B,

The following people were ask about BBN=R’s service to date:

POOH EKM DSM KJM DVN JEW KEV JLP KIRK RLB2

COMMENTS ON BBN=B {tself

If network and stability problems with ELF are discounted the
service at BEN=B seems DK with the following comments:

The service is as good as, Or better than the ARC ten for
essentiaslly cpPu or i/0 (non=network) bound jobs such as the
complilers or the output processor, KIRK finds that the
operators are profMpt and courtious,

Regponsivenegs seemg to vary dreatly within short time
intervals, independent)ly of the system in use, for example TECO
vs, NLS vs EXEC,

Users have been denied login when a SYS indicates that fewer
than 40% of the users are from our geoOup,

Someone rere shpould be able to epnable,
We must be able to re=attach to disconnected NLS Jobs in a

reliable way, It i{s not reasonable £0r the display to turn up
somewnere else than vyour terminal,

Howyeyer, access is a problemi

Delays in command feedhack and screen recreation have destroyed
productivity, For example, DYN has kept track 0of the cpu time
charged vs, his connect time, For comparable periods of use at
similiar tasks, his percentage has dropped from 17% to 5%
during guliet evening conditions, We certainly cannot live with
a loss of 75% productivity,

Data lpost by ELF prohipits satisfactory command type ahead, A
similiar but less pronounced problem exists at AI,

Ovepall hardcopy throyahput is ungatigfactory, We need to be
able to spo0] our own printer,

ELF stapility {5 unsatisfactory. ELF Crashes, coupled with the
{napility to re~attach a line processor sucessfully, are
anti=productive,

The differences in keyboards anpd connecCtion Preocedures
(tip)ELF,Al ,,,) are confusing,
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RLB2 JBP 19«MAR=75 18309

rResponse to Charles’ request for reaction to the service at BBN=B,

Author(s): Ropert Louis
Distributions /CHIC [ ACTION )

Sub=Collections: SRI=ARC;
19=MAR=T5

(J25598) 19=MAR=75 18:09y11: [{tle:
Belleville, Jopmathan B, Postel/RLB2 JBPF)
) RWW( [ INFO«CNLY ] ) DCE( [ INFO=ONLY ] ) ?
Clerki RLB2j Origin: < BELLEVILLE, BBNB=POLL,NLS}1, >
18101 RLB2 jsppstasy



JBP 19«MAR=75 18320 25599
Comments from Schantz on Directories
19=MAR=75 15351119=-EDT,3349;000000000000
Mall from RBN=TENEXA rcvd at 19«MAR=75 1551=EDT
pate: 19 MAR 1975 1546=EDT
Sencders SCHANTZ at BBN=TENEXA
Subject; Clarifying comments of 11 March
From: SCHANTZ at BEBN=TENEXA
To: Millstein at BBNB,Jwhite at BBNB,Postel at BBNB,Carlson at

ISI,Bolduyc at BBNB,warshall at BBNB,Schaffner at BBNB Cci Schantz
Message~ID: <[BEN=TENEXA)19=MAR=75 15:46327=EDT,SCHANTZ> 1

1, I was referring moOore to the instantaneoys overlcad on the
NSW supported directories, rather than the long term problem which
arises when instantanecCus overload occurs freguently, Surely we
are not proposing to have nearly as many TENEX directories as
potential NSW users, If there is a run on TENEX tools, are you
going to gueuye the reguest, tell the user to try again later, tell
him to go away, or what? I assume that since WM 1s manadging the
directories in question, there will not be occasion for any WM (or
any process posing as a WM) to ask to have a tool placed 1in a
directory that is already occupied without eXpecting distrastrous |
results, This problem becomes more accute, if the WM handles the

dispatching of directories, when (if) there are multiple WMs, 2 |

.2. In the TBR dispatcher managed directory allocation scheme
passwords need not be uysed at al) becauyse of tne potentia)l for |

connecting/logging to directories without password by privileged |

processes, The remote WM is obviously not such a process, and even

if it were, the privilege i{s with respect to the system on whieh

it is running, One miaght suggest that when the dispatcher do

things for the WM as its privileged representitive, but then we

are replacing one proplem with that of identifyina when an ICPing

process is in fact a WM, and should I trust @ WM, A strategy which

says that ¢the ICPing process supplies a name and password to

identify itself puts us pack in the same boat: the TRH files system

must rely on the WM host system file access control to the WM

source/save files (or where ever these passwords are stored) for

the integrety of the TRH file system, 3

I am now invegticating the pogsibility of using the TENEX group
mechanism for aveidingd having to store cjlear text passwords in the
code, However, I get the feeling this is self defeating (e,qg, it
introduces the potential for a malicious tool to get at other NSW :
directories, which eould bpe handled by trapping, byt thén the |
whole directory partitioning wouldprobably be superfluous),
Actually, I Just realized that even {f the dispatcher manages
the directory space, it would still need to verify that it was the
WM (or another tool, if that is possible) that is reguesting
creation of a new process, The only alternativve toc passwerds that |




JBP 19«MAR=75 18120

Comments from Schantz on Directories

readily ecomes to mind {s the use of proteected sending sockets to
initiate the ICP, and serve as verification of the sending process,

3, The point I was raising was the mechanism to be ysed in clearing
the tool directory of non=NSw fijes (i,e, ones which the WM may not
be aware were created), Jon has suggested a proCedure call
(naturally) which would blindly get rid of everything 1in the
directory, Is this what the wM intended to use? If so, I hadnft seen
it documented anywhere and was unaware of its existence,

RickK Schantz
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JBP 19=MAR=75 183120 25599
Comments from schantz on Directories

(J25599) 19=MaAR=75 1812053} Iitles: Author(s): Jonathan B,
Postel/JBPy Distributions /JEW( [ INFO=ONLY ] ) 3 Sub=Collectionsi
SRI=ARC; Clerk: JBEP;
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JBP 20=MAR«75 00827 25600

user options fixed

You did it! Escape now works for me in TNLS, Thanks Muchly, ==jon, 1




JBP 20=MAR=75 00327 25600
user options fixed

(J25600) 20=NAR=75 003271313 I'itle: Author(s): Jonathan B,
Postel/JBPj Distributions /DSm¢ [ INFO=0ONLY )] ) POOH( [ INFO=ONLY 1 ) 13
Sup=Collections: SRI=ARCjy Clerk: JBP;




JBP 20=MAR=75

Intelligence Community

The "intelligence community" consists of:

FBI

G=2

ONI

Federal Bureau of Investigation

central Intelligence pAGency

National Security Agency

Defense Intelligence Agency (Fentagon)
Bureau of Intelligenge and Research (State)
A=2 (Air Force)

G=2 (Army)

Qffice of Naval Intellicence (Navy)

00143
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Intelligence Community

(J25601) 20=MAR=75 0034333 Title: Author(s): Jonathan B,
Postel/JBP; Distributions /Exkm( [ INFO=ONLY ] ) 3 Sub=Collections:
SRI=ARC; Clerk: JBP;




KEV 20«MAR=75 10352
proposed mouse button or option character change

with the advent of 133 tenex we no longer have the apility to enter
control characters via the mouse and Keyset, 1 therefore propose
that either the option charater be changed to one of the existing
mouse button characters (perhaps escape « 101 down and up), or that
one of the meyse bytton characters (say 101 down and up) be changed
to input a controlaU,
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KEV 20«MAR=75 103152 25602
proposed moyse pbutton or option character change

(J25602) 20=MAR=T75 1085237131 Title: Author(s)i Kenneth E, (Ken)
Victor/KEVy Distributions /SRI=ARC( [ INFO=ONLY ] ) 3 Sub=Collectionsi
SRI=ARC); Clerks: KEV;




POOH 20=MAR=75 13;27
s0 You want to print something with directives, ,,

The best way (for now) to print something with directives through the
printer in roorm 2018 is to use the putput Terminal File command,

Give a file name followed by <CA>
Type an "N" for the next three questions and then <CA> for nGo"

when this is done, use the procdure described by KIRK and JLE in
<25572,>,

In order to eliminate the dash that automatically appears at page
breaks, you need to include a special directive in the origin
statement, The directive is What appears after the apostrophe
is a space followed by a semi=colon,
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POOH 20=~MAR=75 133127 25603

50 You want to print something with directives,..

Author(s)t Ann Weinperg/PCOH}

(J25603) 20«MAR=7S 13:2731; T{itles
Pistributiont /JOAN( [ ACTION )1 d4pcCs notebpook please) SRI=ARC( (
INFO=ONLY ] ) DPCS( [ INFO-ONLY ] ) 3 SubmeCollections:i SRI=ARC DPCSy

Clerks PODOH;




JAKE 19=MAR=75 233133 25604

Hostnames for ARC ELF hosts

I have given the name SRI=ARC11 to host 130 dec (host 2/Imp 2) with
nickname ARC anc Jim White as Liaison, 1If anyone strondly objects to
any of the aboye please let me Know before Monday what Changes you
would like to have, Also Jce Ehardt and I tentatively selected
ARC~DEV for second machine, Acceptance or rejection with alternative
greatly appreciated, Jake 1 |




JAKE 19=MAR=75 233133 25604

Hostnames for ARC ELF hosts

(J25604) 19=NMAR=7S 233133113183 Titlet: Author(s): Elizabeth J. (Jake)
Feinler/JAKE; Distribution: /GSG¢ [ ACTIoN ) ) SRI=ARC( [ INFO=QONLY 1 )
3 Sup=Collecticensy SRI=ARC) Clerk: JAKE;s




KS 20=MAR=75 173117 25605

. Second try, for practice,

LesYOU're riagnte Of course == I hit "F* instead of "R’, Since there
is a little additional information inthe original note, as well as
for practice, 1'm trving again to send it, Thanks for adding me to

DIRT,




Ks 20=MAR=75 17317
Second try, for practice,

YeS, thank you, 1’4 be pleased to be added to the DIRT distributjion,
Speaking for Steve Warshall [SW), who’s out of town == I’m sure hefd
rather not pbe on any more majling lists, But since my office is next
to his, I*ll bring to his attention anything I think he should see
(inCluding your invitation),

[PS;, WED 19 MAR: SW confirms the aboye arrangement.,)

My compliments to KIRK On having such a fine first name, There
aren’t many of us, == Kirk Sattley, Computer Associates,

25605



. second try, for practice,

(J25605) 20=MAR=75 17217313

Distribution:

Sub=Collections:

/RVN(

{

NIC}

ACTION
clerk:

]

Title:

)

KS1

KIRK(

Author(s):
[ INFO=QNLY

K8 20=MAR=T75

17:17

Kirk Sattlev/KS;)

) | 28
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JAKE 20«MAR=75 17325 25606
PI=Write=uyp, Farber=2

Computer Network security
1974 ARPA Project Summary 1

Prepared for; ARPA IPT Principal Investigators Conference
San DieGO' Mar, 12=14, 1975 2

Prepared by David g, Farber
University of California at Irvine
Department of Information and Computer Science
Irvine, California 92664

The charter of thig research groyp is the study of a ney protocol

for networks {n which the ¢transmitting and receiving processes l
designate each other by the yse of mutually agdreed upon algorithms,

This protocol is to be investigated and documented on the UCI
distributed computer system (DCS), We are deyelopingd and will

implement, evaluate, and document an internetworking protocol for

the DCS based on traffic flow security, which can be applied to other
computer networks such as the ARPA Net, The project is currently
focusing on two research areas, The research team includes Ken

Larson and John Pickens, 4

AREA 1, PROTOCOL DESIGN AND TESTING )

A protocel based on dynamic process renaming has been deyeloped
which provides the bpasic elements of a security system, The
protocol scheme {5 based on the creation of a c¢hain of names,

In one method, a predetermined algorithm specific to the user
is used to enccde within each message a return address which is the
new name of the sending process, Without Kknowledge ©0f this
algorithm, a message may not be returned ¢to ¢the sending process,
In an alternative method, two commuynicating proOcesses uyse a
predetermined algorithm to generate a sequenNce 0f Names by which
they can identify each other, The names ysed can be generated by a
pseudowrandom number generator Or other suitable scheme, Multiple
use of a name can be prevented by maintaining a 1list of names 1in
use, This simple protocol scheme does not allow for the loss of a
message or the introdyection of nolse into a message, Te handle
these possible problems, the protocol has been extended to
include a backuyp Means of reestablishing the communicationsg 1link 1if
the names are altered or destroyed, A scheme has also been
developed to prevent these errors frem inflyencing the

generation of names by cluttering the list of names in use, A
difficulty in sueh a scheme is the initial creation of the chain of
names, To strengthen this aspect of ¢the protocol a procedure
for dynamic user identification has been developed, b
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To test the protocol, name generation, and user
identification procedures we have developed a simulation of the
system, The initial design {s being implemented on a conventional
system and {s designed around a control terminal, A system
consisting of two nosts will be simulated, The control terminal will
be used to simylate user entries and logons from as many as
ten terminals en each host, The control terminal will also pe used
to destroy or alter messages on the network, This flexibility will
allow ys to fully exercise the protocols,

To test the proetocol {In an asynechronous environment, we will
then transfer the simulation to the Distributed Computer System
network at the University of¢ California, Irvine, The design of
the current implementation is specifically chosen so0 this
change can he easily accomplished, The same flexibility will be
maintained in ¢the new simylation, but two separate machines will
be used to simulate the two hosts, and f£iles representing
pseudo~terminals will pe used to maintain operation at reasonable
speeds, The initial simulation includes no use of encryption
techniques; however, the desiagn of the protocol specifically
allows for this option if desired,

AREA 2, SECURITY DETECTION, DEBUGGING, AND MONITORING

The goal of this effort is to create descriptive and control
mechanisms which enable the observability and verification of
distributed process behavior, Security detection, debugging,
and monitoring with distributed processes all haye the following
attributes in commont

1) Monitoring hooks must be placed either statically or
dynamically

in key locations,
2) Intra=module commynications must be observable and
describable

at a high level,
3) The seguential and/or parallel behavior of a set of modules
must

be observable and describable at a high level,
4) Arbitrary behavieral attributes must be ohservable
and

describacle at a hiagh level,

Additionally, in the case of debu3ging, it may be desired to
invoke preakpoints and DDI=like operations internal to modules as a
function of externally observable conditions,

25606
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This effort has been develoPed into four phases, In the ¢irst,
@ metaw~langyage is being developed which may be used to
descripbe the syntax and semantics ©of single 1logical message
channels between processes, some of its key attributes are: 1)
the language is a human engineered BNF with facilities for
structured editing and macr® programming, and 2) metarules
within the BNF may be made dependent upon external conditions (such
as the state of a program graph or other communication
channels), In the sgecond phase the mechanisms £o0r describing
the sequential/parallel behayior of a group of digtributed modules
are being investigated, Past and present Work on draph models has
been examined, and a modified model is being created wnhich 1s better
sulited for use in the context of this effort, 1In the third phase
all the levels of potential monitoring/debugging will be integrated
into a single consistant sgystem, Constructs for controlling
these tools and passing smoothly from one level to the next will be
outlined, In the fourth and final phase two potential
implementations will be mapped out, The first will consider the
Distributed Computer System network and the second will consider
the ARPA network, In poth cases the problems of obtaining effective
monitoring taps will be considered, and the requirements upon
host operating systems (1f any) and/or programming conventions will

‘ be outlined, 12
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Research on aAutomated Speech Analysis
1974 ARPA Project Summary 1

Prepared fory ARFA IPT Principal Investigators Conference
San Diego, Mar, 12«14, 1975 2

Prepared by Drs, June Shoup=Hummel, David Retz, and
John Markel
Speech Communjcatjons Research Laboratory
800 A Miramonte Drive
santa Barbara, California 93109

3
1, Natgural Speech Analysis = J, E, Shoyp=Hummel 4
The primary goal O0f this task s to determine how the
utterances of natural speech are divergent from carefully enunclated
"dictionary" pronunciation in an effort to formylate generalizations
and rules about the phonetic strinas of natural speech, 5
The major accemplishment in this area duripng 1974 was the bullding of
an extensive computerized natural language data base and the
formulation of computeér programs for automatically analyzing this

. data base for phonhological phenomena, When the ARPA SUR project was

initiated some three years ago there were virtually no large
collections, transCriptions, nor analysis programs of speech
materisl available anywhere, For system deyelopment 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 ARPAbetically 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
to the SUR project, This data base not only is useful for
phonological study, but can also be used by system buyilders and
researchers for acoustic information if the recordings are digitally
stored, extracted with relevant acoustic measures, and then related
by ¢time frames ¢tO the ARPAbetic transcriptions, 6
2, ELF System Deyelopment = D, L, Retz 7

The opjective of this task 1s to develop an operating systen

(called ELF) as @a flexible interface to the ARPANET, using the

PDP=11 computer, The system provides terminal facilities for

user access as well as speclalepurpose support fynctions, ELF 1is a
myltiprogrammed system with riech process synchronization and
interecommunication capabilities, 5
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A number of subtasks nave been accomplished, The system has been
designed to provide for the continued development of a virtual memory
structure, allewing programs to run i{n the PDP«1] and utilize
resources availacle in the network, A Netwyork Control Program
is inclyded in the system, allowing communication with
other network computers using the standard ARPANET HOSt=Host
protocol, In addition, a set of system calls are provided for the
development of experimental protocolsy this facility is being used in
the transmission 0f packetized speech in the ARPANET, A user
interface called the EXEC has been deyeloped tO0 allow programs to be
run under the sVstem, One sUech program is User=Telnet, which
allows users to establish terminal connections to various sites on
the network, ELF is beins used to provide a network interface
to a numper of speciale=purpose digital signal processors
(8PS=41's) which provide signal processing capabllity for
speech research applicationg, but are structurally uynsuited to
direct connection to the network, An ELF S8ystem Programmerfs
Gulide which describes the {internal structure of the system

has peen completed and is now avallable,

3, Finite Word Length Proplems in Linear Prediction = J, D,
Markel

' The opjectives of this task have peen (1) to determine how algorithms
(programs) used in linear prediction speech compression systems are
affected by numerical accuraecy in their computation and (2) to
develop algoritnms for use in the Network Speech compression (NSC)
program, PBoth objectives have been accomplished,

A rather complete theoretical and experimental computer roundoff
noise analysis of the most important portions of linear prediction
speech transmission systems has been performed, The results have
shown, for example, which formg of sysnthesizer filters are best
sulted for computer implementation, The results of these studies led
to the definition of a complete linear prediction speech compression
program, This program 4is now being {mplemMented in the SPS=4l
computers at several sites as the NSC system for speech compression
on the ARPANET (the SCAN system),
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Internetworking Research
1974 ARPA Project sSummary

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

Prepared py: michael L, Dertouzos
Project MAC
Massachusetts Institute of Technology
Cambridoe, Massachusetts 02139
(617) 253=2145

In 1974 Project MAC continued work under ARPA gupport in the areas of
Automatic Programming, Automation of Programming TechnologVy,

ARPANET RELATED ACTIVITIES, AND THE MATHEMATICAL LABORATORY,
A, Automatic Programming

The principal goal of this work is to seek a long=term solution to
the highecost af software by automating the process of program

\ generation from highelevel descriptions of desired tasks, We are
well uynderway in the planning and development of our prototype called
PROTOSYSTEMeI which is an expert system {n many aspects of the design
problem to pe solved, This system helps the human designer to
express his solution in terms of methods already known to the system,
and i{n a very highelevel language, Using this information and
knowledge of the environment in which the system being designed will
run, PROTOSYSTEMw=I finds an efficient way of implementing the
specified system and produces the required software, PROTOSYSTEM=I
also stands ready to explain the design and its behayior, for future
maintenance purposes in a natural language famjiliar tO0 the system
maintainer,

In 1974, several experiments were done on a data base query system;
modules for operations management were implemented; heuristic
algorithms for designing IBM=370 PL/I files were tested) the nNumber
of data items generated in PROTOSYSTEM=I was studied; the OWL system
for building expert problemesolving systems was redesigned and its
implementation was begun, In addition, a conceptual framework was
produced for auytomatically programming micro computers from a very
high=level languacde,

B, Automation of Programming Technology

25608
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The goal of this work, which is part of our Automatic Programming
effort, is to increase programmer productivity through & system and
associated tools that make possible the creation, depugging and
documentation cf programs, puring 1974, a version of ABSTR, an
automated apstractor, was made operational; a sophisticated message
system was completed; CALICO the system with over 2,000
welledocumented subroutines was completed and generalized to MUDDLE
(higher=level languyage) subroutines, 1In addition, an initilal TENEX
MUDDLE was come pleted along with several additional projects in
graphics, With these various subsystems it is now possihle to
auygnent a programmer+*s ability to specity, retrieve, prepare, test,
debug, validate, docuyment and update programs in an effective way, 10

C, Arpanet Activities 11

puring 1974, the ARPANET was successfully connected to the MULTICS
development machine, thereby maxXing possible through tnis second

connection a variety of testing, modification and diagnostic

procedures, In addition, several hardware and software interface

related activities were carried out and nuffering strategles were

revised leading to 40,000 useful data bits per second, endeto=end

file transfer rateés via standard ARPANET protocols, 12

‘ D, Matnhematical Laboratory 13

This system, one 0of the most advanced operational expert programs

continues to become progressively more important as a research tool

for people who need expertise in symbolie manipulation, During 1974,

werk was completed on the use of the Hensel Lemma in algebraic

manipulation; power series and poisson series packages were

completed; new alaorithms were developed for inverting matrices with
symbolic entriesy and new versions 0f the reference manual were

procduced, In addition, much time was deyoted to user interaction,

We are hopefyl that in 1975, we will be able to offer this unigue

program to many mOpre researchers through a cONgOptium arrangement, 14
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20=MAR=75 1353=EDT OPERATOR; Files retrieved from archive
Distribution: VANNOUHUYS

Recelved at1 20=MAR=75 13:53139=EDT

1
[BBNB)I<ARCDOCUMENTATION>NSFAPP,NLS}2 not retrieved from ist
archive tape, Will try 2nd,
(BBNB)<ARCDCCUMENTATION>HARDYFREP ,NLS}1 not retrieved from 1ist
archive tape, Wwill try 2nd, 1a
20=MAR=75 1418«EDT OPERATODRy Files retrieved from archive
Distribution: VANNOUHUYS
Received at: 20=MAR=75 14:18:114=EDT 2
(BBNB)<ARCUDQCUMENTATION>HARDYFREP ,NLSy1 not retrieved » file not
found on either archive tape
(BENB])<ARCDOCUMENTATION>NSFAPP ,NLS};2 not retrieved = file not
found on eitner archive tape 2a
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Not to waken sleeping dogs, but I think we shoyld seriously consider
replacing SOURCE in NSW documentation with WHEREFROM, DESTINATION
with WHERETO, and CONTENT with WHAT., 1
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. Trial File for NLS=8 Glossary goes to DDSI

Just how I spun off the most recent trial run of the NLS=8 Glossary
as formatted for COM <com,(kirk)otest.com;l> at ISI onto tape 120, 1
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NeWw version of NLS at BBNB

Viewspec capital @ has been implemented (indent relative to statement
you are in when viewspec 1 or g i{s on), Moye or Copy file now
increments the version number ¢fixes a bug with Move Message
command), Output Quickprint File can now be Copied to ELF printer
with headers, etc, looking right, various other bug fixes,,,
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. Notes On A Distribputed Programming System

Introduction

The Distributed Proaramming System (DPS) being used in the
construction of the National Software Works is intended to be an
envire.ment for the creation of prodrams that spap across
individual computers, This allows the programmer t0 Mmake use of
the faclilities of an appropriate set of computers accessible
within the framework of the DPS,

The initial setting of the DPS is the Advanced Regsearch Projects
Agency’s (ARPA) Computer Network (ARPANET), This collection of
over 50 heterogenous computing systems provides a challenging
test bed for the DPS concept,

The National Software Works (NSW) is an ARPA gpongoOred program to
deliver to Defense Department agencies the software production
technoloay previously developed under ARPA sponsOrsnhip, The NSW
itself consists 0f a overall executive (implemented on a PDP 10
Tenex), a interactive front end (implemented on a PDP 11 Elf) and
several applications programs (implemented on a variety of
systems),

Qur concept of a DPS {s that it allows a programmer to call on
functions or procedures in several computers as easily as he
calls on precedures in one computer, To be able to d0 this there
must be a standardized calling mechanism (both between machines
and within each machine), As a first cut at such a mechanism we
have defined a Procedyre Ccall Protocol (PCP) (1), Let us
emphasize that we are still experimenting here and need and
welcome advice on the specifics of this mechanism,

Past Protocol Design Approaches

Several ARFPANET applications protocols have been designed and
implemented since the Hoste~HOst Protocol was adopted in 1970,
Most have been bcotstrapped from lowerlevel applications
protocols, For example, the File Transfer protocel (FTP) was
built upon Telnet, and the Remote JOb Entry Protocol (RJE) upon
both Telnet and FTP, The highestlevel protocol shared by all
such bootstrapped protocols is Telnet,

Although the bootstrapping principle seems a sound basis for
Network protocol development, We believe that Telnet, providing
little more of yse than a character set, is NOT the meost
appropriate foundation for a large class of applications
protocols,
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Bootstrapping at a Higher Level

We contend that a Procedure Call Protocol (PCP) == a
Network=standard mechanism for invoking arbjitrary named,
argument=driven and resulteproducing proceduyres in a remote
process == i{s a much more appropriate and powerful foundation for
many applications protocols, We believe that the adoption by the
Network community of a PCP as the basis for most applications
protocols would have at least the following effectsi

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

2) largely eliminate the need for separate,
application=specific user processes,

3) reduyce the cost of making large, existing scftware systens
available as Network servers by allowing a Network
interface more compatible with their internal organizatioen,

4) provide the basis for a more natural interface between
local and remote procedyres, and therefore

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

Procedure Call Protocol and Multi=Process Systenms

The procedure Call protocol (pCp) is an interweprocess and/or
inter=host protocol that permits a collection of processes within
one or more ARPANET hosts to communicate at the procedure call
level, In effect, it makes the component procedures of remote
software systeps as accessible to the pregrammer as those within
his own system, PCP defines the distributed programming system
and the inter-process exchanges that {mplement it,

At the highest level, PCP {s the specification of a virtual
programmina environment in which remote procedures are assumed
to operate, The mMpdel specifies the manner in which remgte
procedures gain and relinquish centrol, the Kinds of data
structures with whiech they can be expected to deal, and so
forth, 0One of the tasks O0f the PCP implementer, therefore, is
to provide & mapping between his real programming enyironment
and the virtuyal one defined by PCP,

At a slightly lower levels, PCP is the specification of the
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interchanges between two connected processes which implement
the virtual progrémming environment,

PCP {s intended to be suitaple for interlinking two processes
within a single host, as well as processes on different hosts,

A multi=process system whose construction PCP makes practical and
0f which the NSW is an example, consists of collections of
"procedures" and "data stores" called "packages'", in "processes",
interconnected in a tree structure by "channels", Procedures
within a process have free access t0 the procedures (and data

stores) of each process adjacent to it in the tree structure, and |
may call upon them as if they were local suproutines, |
Superimposed upon the tree structure is a More general set of
interconnections which give non=adjacent processes in the tree
the same kind O0f access to one another,

A myltieprocess system is implemented by:

1) lowwlevel protocols whieh provide the basic, inter=process

communication (IPC) facilities by which channels are

implemented! an inter=nost IPC protoceol, an inter=-Tenex=fork |
. IPC protacCol, and data structure farmat specifications for |

both connection types, |

2) PCP proper, which largely defines the DPS (especlally, the
procedure call and return mechanism) and speciflies the |
intereprpocess contro) exchanges required tpo implement it, |

3) a set of system packages, implemented within each process,
proyide rechanisms by which user procedures cant call remote
procedyres (implemented by the Procedure Interface Package,
PIP), manipulate remote data stores (implemented by the PFCP
Support Package, PSP), and interconnect processes (implemented
by the Proteéss Management Package, FMP).

4) user packKages In each process,

The Procedure Call Protocopl Can be viewed ag a set of system
primitives provided by the collection of computer operating
systems cooperating in the DPS,

Begldes a mechanignm for calling procedures a prodramier needs the
capability to group related procedues together and to institute
the executipn of 9roups of preocedures as processes, Operating
systems also require the ldentification of thelr users for access
control and accounting purposes, We do not expect a DPS to pe
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exempt from such requirements: we provide for such identification
at process creation time, Another aspect of a DPS is the
requirement for & standard set of data types fOr use as arguments
te and results of procedure calls,

Initially the programmer will be creating all the procedures
involved {n a multi=process system, but as time QGoes hY we
enyision that the procedures developed for one application will
be uysed in others, Eventually there could be PCP callable
libraries of procedures, In fact we believe that such "procedure
packages" as UCLA’s BMDs, or IBM*s Scientific Subroytine Package
should be PCP callable procedures,

References:!

(1] White, J,E, "The Procedure Call Protocel / PCP Versiocn 2,"
NIC 24459, Augmentation Research Center, Stanford Research
Institute, Menlo Park, Ccalifornia, 22-~NOVe74,



JEW JBP 21=MAR=75 00337 25613




JEW JBP 21=MAR=75 00:37 25613

Notes On
A Distributed Programming Systenm

15=MAR=75
James E, White

Jonathan B, Postel

Aygmenta¢ ion Regearch Center

Stanford Research Institute
Menle Park, California 94025

A Distributed Programming System provides a programming
| environment for the construction of multi=process systems
| utilizing the resources of several hosts in a computer network,
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Lee Revens

1133 Avenue of the Americas
New York, New Yerk

10036

Dear Mr, Revens.

This is to inform you of the standing of the Editorial Processing
Center project for your planning purposes, I also enclose the
revised proposal,

The technical people of NSF have recommended that SRI be awarded the
contract, The next step, which has been hanging since I spoke with
You, is for NSF tc initiate contract talks, We understand that they
are thinking of somewhat different financial arrangements (between
them and us) than they originally requested, Because the contract
involves costesharing which in turn involves SRI planning, it is
possible that their new conditions would pe unacceptable to SRI, but
that seems to me unlikely,

The ypshot of all this is dejlay, and it seems clear that work will
not beain for at least 6 weexs and might be dejayed unti) July 1,

Let me assure you I will let you know the moment I have concrete
dates and look forward to doing something really interesting and

useful at ACM, In the meantime, feel free to ask questions about the

proeject or the material I have enclosed,

Sincerely

Dirk H, van Nouhuys
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. configuration,

On Pouring glue into the line processor

1f the line processor had been designed as a fixed, hardwired
controller there would now be no question apoyt oyr futyre
evolution in the low ecost terminalss however, it was not, AS a
result, several additional tasks must be completed before the line
processor can be considered a finsished product,

Line processor maintenance

Maintaining the line processor firmware is a tricky and
subtile expense, The usual flow of modifications,
additions, and corrections needed to Kkeep the line processor
viable will probably be 2 to 4 man weeks per year AFTER all
development is cut off, (applications)

In addition, a clear mechanism {5 needed to fnsure that the
precise hardware coenfiguration, and the exact version Of the
firmware i{s maintained for each site, The new line
processor error reporting and collecting mechanism needs to
be inecluded in the overall maintenance mechanism, (2 man

‘ weeks = @pplications)

pocumentation for the line processor itself, the supported
a/n displays., grapnics equjpment, cassette drives and any
other associated hardware needs to be collected with all of
the firmware listings and stored in one place, (! man week
- arplications)

The cagsete/line procegsor dilemma

The DNLS workstation consisting of a display, Lp, mouse,
keyset and cassette drive finds application in the
"offeline" entry of text material,

Before line processor deVelopment can pe froZen the parties
invelved in this problem must come together to describe and
define the problem, find solutions and finally implement and
DOCUMENT the result, (2 man months = applications and
deyvelcpment)

Line processor Protocol

Both the protocol between the line processOr and host and
nost and line processor needs review and finalization,

Receint experience indicatesg that, for example, external
. processor and line processor character traffjic (s too

25615
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verpose, Additionally new protocols may neecd to pe added to
identify the input from the copy printer receiver, handle
cursor resolution, and possibly contorl the cassette
interface, Several protocols such as screen sharing and
literal collection may be impractical and should be dropped,
(1 man month = development)

Line processor selfcheck and line tests

The nen=graphic line processors have sufficient memory space
to accomodate some form of self test, as well as
transmission line checks, (Code should be implemented to
check the major elements of the line processor as well as
cooperate with transmission line checking routines,
pocumentation should be producecd and distributed, These
self checks would build user confidence in the terminal
conficuration itself and prevent random reconfiguration of
the line proceessrs to isolate NLS based faylts, (1 man
month = applications)

Graphics 1ine processor hardware

. The f£inal form of the 1line proecessor configuration needs to
pe completed and documented, Final decision on the use of
the footswitch and modification to the a/d converters is not
vet complete, (1 man week = development)

In all 4~& man months of effort shoyld be expended tec finalize
the 1ine preocessor before we can pour glue intpo it and bolt on
the top,
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Task and Manpower requirements to cleanup the line processor terminal
configuration,

(J25615) 21=MAR=7S5 1815533 Titles Author(s)3 Ropert Louis
Belleville/RLE2; Distribution: /RWW( [ ACTION ) ) JCn(C [ ACTION ) ) DCE(
[ INFO=ONLY ) ) DIA(C [ INFO=ONLY ] ) CHI¢ [ INFO=ONLY ] ) MEH( (
INFO=ONLY 1 9 JDH({ [ INFO=ONLY ) ) DVYN( [ INFO=ONLY ] )
SubeCpllections: SRI=ARC; Clerks: RLB2; Origins < BELLEVILLE,
LP=CLEANUP ,NLS31, >, 7=MAR=7S 18329 RLB2 jis336¢s;
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’ Line Processor protocol 4ocument

A revised versicn of the line processor protocol docyment
(lp,Mes4,protocol) is availaple for your review and comments, Don,
please check the summary at the end to verify that the padding
fiogures are correcr,
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. Line Processor protoceol document

(J25616) 21=MAR=T75 1930231
Belleville/RLB2s Districution
{ ACTION ] ) : SubeCollection

? Title: Author(s): Ropert Louis
s /DIAC [ ACTION ) ) CHIC(C [ ACTION ) ) JDH(
§% SRI=ARCs Clerks: RLB2;




KIRK 21=MAR=75 19332
In response to KEV’s 25602 fproposed mouse button or option character
change*

Rather than removing the ALT mouse chord, I wouyld propose using the
now defunct CTRL shift case with the keyset to mean certain special
characters suech as NULL, OPTION, and "V which are otherwise
unavailable frem the mouse apnd keyset, This would be a guick interim
patch until user-detinable macro strings are implemented for the
undefined mouse=kéyset combinatons, Unfortunately, *C, *T, *H, and
"0 would still not bpe available from mouse and keyset unless someone
can figure out how to 40 interupt characters, Even so, this would
allow for more functions to be entered without removing existing

ones,
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In response to KEV*’s 25602 ‘proposed mouse button or option character :
. change’ |
|

|

I

(J25617) 21=MAR=75 191323333 Titles Author(s): Kirk E, Kelley/KIRKj
Distribution: /SRI=ARC( [ INFOeONLY ] ) 3 Sub=Cojlections: SRI=ARCy |
Clerks KIRK; |

|
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‘ Response to JAKE’s 25604 *Hostnames for ARC ELF nosts*

I think ARC is a poor choice for the nickname of SRI=ARC11 because it

is already being used as the nickname for the ARC deyvelOpment host

computer (currently BBNBE and maybe Office=2 in a few months),

Perhaps A1 is not being used? 1
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‘ Response to JAKE's 25604 *Hogstnames for ARC ELF hosts®

H litle: Author(s)s: Kirk E

(JZ25618) 21=NVMAR=T75 19156131
( [ INFO=ONLY ] ) 3 SubeCojlécCtions:

Distribution: /SRI=ARC
Clerks KIRK;

Kelley/KIRK}
SRI=ARC:



KIRK 22=MAR=75 (00832

‘ Response to DVN*s 25610 *fQuestioning the SOURCE”*

Rather than replace the three meta=primatives LSEL, DSEL, and SSEL

with three other "more intuitive terms",

I would propose using only

the two terms: POINT and TyPrIN, TYPEIN is a primitive term, For
TNLS, the primitive "ADDRESS" would be better than POINT but we must
write documentation which works for poth DNLS gnd TNLS, The use of
the one meta~primative POINT cat replace the three %we now use, So
POINT {n TNLS = ADDRESS, 1In DNLS, POINT = BUG/ADDRESS and [POINT] =

BUG/ [ADDRESS],

Py SR St e S — e o o
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’R“ane to DVN’s 25610 ‘questioning the SOURCE®

(J25619)  22=MAR=75 0033237 Title: Author(s)i Kirk E, Kelley/KIRK}
Distributiony /DIRT( [ INFO=ONLY ] ) 3 Sub=Collectionsi SRI=ARC DIRT)
clerks KIRK;



POOH}

Worked on getting CoOM version of the command summary ready to go

Wrote a first draft of a test for potential knowledge workers in

DVN POOH KIRK 22=MAR=75 01103 25620
Glossary still keing edited, a new test for abpljcants,

docymentatioen Oy otheéyr areas

edited part of the formatted glossary

NSW

Pocumentatlion

Useroptions POOH<arcdocumentation,UseroPtions,>

DRAFT 8ceénario DUEtApril 25

Scenario DUE:May 9

DRAFT Data Base File DUEtApril May 2

pata Base File DUE: May 26

DRAFT Introduction to NSW Useroptions DUEs April 286

Intreductiono NsW Useroptions DuUE: May 11

Caluculator POOH<help:calculator,>

Actioni worked on data base file, met with EKM to discuss
some of My guestions and f£indings, will give her a list of

the thinds we talked about

DRAFT Scenario DUE:APril 15
scenario DUEtApril 25

DRAFT Data Base File DUEjMarch 28
Data Base File DUE: April 28
DRAFT Introduction DUE} April 4

Introduction DUEs April 18

Graphics FOOH<arcdocumentation,graphics=terms.,>

DRAFT Scenario on Making a Flow Chart DyuE:April 25

Scenario on Making a Flow Chart DUE:; May 2

18

ip
ic
14
141
idia
1d1b
ldic
ldild
ldle
1d1f

1d2

1d2a
1d2p
1d2¢
1424
1d2e
1d2¢
142qg

1d3
1d3a

1d3b
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. Glossary still reing edited, a new test for appllicants,

DRAFT Data Base File DUE3April 4 1d3c

Data Rase File DUE: April 11 1d3d

DRAFT Introduction DUE: April 18 ld3e
Introduction DUEs April 25 1d3¢f

NLS Editer <help,Editor,> 1d4
DRAFT secénario DUEtMay 2 1dd4a
Scenario DUE: May 16 1d4b

DRAFT Data Base File DUEsApril 11 1dac

pData Base File DUE; April 18 1d4d

DRAFT Introdyctionfor NSW aydience DUE: April 25 ldde
Introduction DUE for Nsw audience: May 2 1d4f

. NLS Environment File POOH KIRK <arcdocumentation,nlsum,> 1d5
DRAFT Data BRase File DUEiMay 2 1d5a

pata Base File DUE; 1spril 13 1dsb
Sequential 1/0 1de
pOOH, a tutorial on how to use sequential 1,0, 1d6a

DRAFT DUE #VMay 20 1dba)

DUE #May 29 l1dé6a?2

NEW Cue Card PODH 147
Draft DUE May 15 1d7a

DUE June 1 1d7p

DvN 2
NSy Documentation 2a
Made a Fourth NSW Work Breakdown and Schedule (25568,) cal

‘ Final Report 2b



DVN POOH KIRK 22=MAR=75 01303
. Glossary still being edited, a new test for applicants,

Miscelanecus Editing,
Small Tralling NLS=8 Documents

Preface to NLS: Waiting for Application®s Review

TNLS Addressing: It is on me to repsond to RWW's review,
COM3

We send rew proofs of a short trail file from the Glossary to
be plicked up by DDSI on Friday,

The TNLS«8 Primer awaits my attention for COM printing,

I tried to recall Martin Hardy’s paper Microprocessing
Technology from archive at BBN and failed twice,

NSW Documentation
DCPS DyN<arcdocuymentation.dpcshelp,>
. DRAFT Scenario formatting a file for COM DUEsAPril 11
Scenario on formatting a file for COM DUE:April 25
DRAFT Data Base File DyUE:March 28
pata Base File DUEs April 28
DRAFT Introdyction DUE: April 4
Introduction DUE: April 18
Front End/Works Manager DVN<arcdocumentation,feWm,>
Introduction
DRAFT DUE Appil 11
Final DUE: April2s
Scenario 10ging into NSW and getting a tool,
parft DyUE April 18
Final DUE May 2

. DRAFT Data Base File DUE: April 7

25620

2b1

2C
2cl
2c2

24

2d3
2e
Zel
2ela
Zelb
2elc
2ela
2ele
2elf
ce2
2e2a
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2e2az
2e2b
2e2pbl
2e2b2

2e2c¢
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' Glossary still being edited, a new test for applicants,

ACTION; Put a pasic list of eommands with rough grammer
enline, Needs reformatting,

Data Rase File DUE: April 21
Interface te Secretarial Functions
DvN, Introduction,
DRAFT DUE #April 158
DUE #Apri1l 25
Glossary: Scrutiny mainly by marcia Keeney, Rita Hysmith, and me
found a lot of little proplemns in the glossary draft, mostly
either copy proof errors or things needing further translation
bpetween online fOorm and hardy copy form, None are difficult, but
together they %will run into next week to fix,
KIRK

Redid the edits On the glossary I made last week, Created a new

. print version,

Redid the cCM version of the Sample glossary, NOw A&t DDSI.
NSW stuff gnothing new %
The NLS uymbrella help description file, <help,nlsum,>
Tutorial on writing, editing, and yiewing a document online,
very sketchy scepnario at < hjeurnal, 25289, in>
Letter tecl (may be a sendmall command)
Help desCriptien <kelley,taske=areas,letter>

Discursive Introduction % not written % to online US postal
letter generation,

Tuterial on writing and sending a y,5, postal letter, <
nhjournal, 25289, sending>

Sendmai)l too}
Help description <helpr,sendmail,>

‘ Discursive Introduction to sending online mail,

25620
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‘Glossary still being edited, a new test for applicants,

Tutorial on sending mail to a person {n the IDENT file, 3cdc
Readmail tool 3ch
Help description <help,Readmail,> 3¢5a
Discursive Introdyction to reading mail online, 3c5b
Tutorial on reading your mail online, 3c5¢
Pregrams tocl 3cé
Help description file <help,Progranms.,> 3céha
Discursive Introduction for Cobol users, 3c6b
Tutorial for (weiting and] compiling Cobol programs, 3cée
Discursive Introduction for L=10 user programming, 3céd
Tutorial for yriting, compiling and loading L=10 and CML
pPrearams., jcee
‘ To be written by DyN 3c?

Getting into the NSW § nothing written g
> A general introduyction to NSW which will take the
intelligent user to a point where he/she can continye to
learn on her/his on with a tutorial on how to log in and
call yp the Editor tool, This will include such things as
tip information and how to use Help, 3cTa

The NSw FE Help descrirtion f£ile % nothing written $ 3¢7b
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‘Glossary still being edited, a new test for applicants,

(J25620) 22=MAR=75 01:03319 Title: Author(s): Dirk H, Van Nouhuys,
Ann Weinberg, Kirk E, Kelley/DVN POOH KIRK; Sup=Collectionsi; SRI=ARCy
Clerks KIRK;




JAKE 24=MAR=7S5 09:33 25621

. Suyggested RFC

441 $
Distributicns FEINLER
received at: 20=MAR=T75 06:46315=EDT 1

Mall from SU=AL revd at 20=MAR=75 (Q646=EDT
Date: 20«MAR=~75 12313 AM PDT
From¢ Brian EHarvey (BH @ sU=ATI)
Tos FEINLFR @ BBN<TENEXRB
1 would like to submit the following as an RFC or whatever, or 1f
there
is a committee, send it to themi
I propose that FTP servers, when processing the HELP command,

concludge
their output witn "200 End of HELP", so0o that the user process
Knows
when the help is donhe,
Thanks, 138



. Suggestec RFC

(J25621)

]
s
Feinler/JAKE}
1

SRI=ARC)

MAR=75 05:333

Distributlion

AW
erks JAKEs

- e

Tit

/JBP (

|
{

]
.
AC

Author(s):

TIoN

]

)

)

JAKE 24=MAR=75 09133

Elizapeth J, (Jake)
Sub=Collections:
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.”J“‘ Findingsy Daily Report 24=mare=75

sent via SNDMSC te Network Performance Technical Group (NPTG).,




CHI 25=MAR=75 13:44
NPTG Findings: pally Report 24=mar=75

This is a2 gaily repert of findings o¢ ARC’s contingent Of the Network
Performance Technical Group,

Office=1}
Disk transfer times:

we no longer have any reason for suspecting the disk system
at pgfficee«) of uynusyal behavior, The measurements we we
making made use of a TENEXe=maintained count of the number of
pages transferred to/from the disk, This nuymber is not
peinc properly updated in some circumstances and was thus
giving us erroneous average transfer times, #We will patch
in our own counter and verify that the disks are behaving
according to specs, hovwever, Note also that Dan Lynch and
pon Andrews suspect that by changing some parameters inslide
TENEX, the drumedisk relationship at Dffices«1 may work out a
little better,

Tests on Friday:

A four hour test was conducted on Friday with the Dffice~1
gysterm and the Network, We do not haye any results from BBN
as yet with regard tc network behavior or any TENEX system
they were observing, However, we were running superwatch at
pffices1 at the time and have those statisties, 1In
additicn, Jim White’s twoeterminal watchdog program was
runnning during the testing, The data from these programs
was sent to Walden on Friday Afterncon, Ben Barker of
BBN=network group sent out a survey of load averages on all
TENEX*s during the four hour test period, 8some preliminary
results follows

The Load average for the Office~1 and BBNB TENEX’s were
sionificantly higher than all other TENEX’s, A Graph {is
avalleble, The difference here is really quite
remarkarle|

CHI plotted the instantanecus load, the time to echo a
character to a local terminal, the time to echo a
character to a TIP terminal, and the percentace of time
the NCP was out of input buffers for the IMP againt time
on the saMe graph, The results were soMewhat
discouraaging, Everything tracked each other, This meaps
that when the load went high the NCP ran out of input
bpuffers for the TMP and the echoing to local and remote
terminals became

correspondingly 1ong, CHI is now trying to f£ind out what
cauysed the load to be so high, It shoyld be noted that

25622
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. NPTG Findinas: Laily Report 24=mar=75

the load exceeded 15 at one point and was above 14 much

of the time, It would be somewhat fruitless to pursue

network proclems with a TENEX that is this heavily

loaded, although we should find out why it was so loaded

and if this i{s typical, It should also be pointed out

that during the four hour test, there were Nno occurances

of low load and long echo times, Jim Wwhite is modifying

nis watchdog program to ring the operator’s terminal bell

{f this situvation occurs (say load < 3 and delays > |

second), 1aaz2

TENEX NCP MONITORING) 1a3

Ken Victor has completed his initial meters for TENEX NCP,
They have been added t0 the souce cOde are now in the
running SRI~AIC 1,33 system, Once we have determined that
they are cOrrect aNd cause no system proplems We will try to
get BRN to run them in the BBNB system sC we can do some
measurements there, With respect to pfficee.l, we can change
the metering code to conform to the cuyrrent 1,31 system or
wait a coyple of weeks until 1,33 is running there, We need
auidance here (we know Tymeshare is relyctant to bring up

' new monitors), 1a3a

Comparisen of SRI=AIC to BENB 184

Don Andrews is trving to compare these two TENEX®s to make

sure that the BBNB system ha$S all the improvements that have

peen made to the SRI=AIC system, It should be noted that

the SRI=-AIC system geems very responsive to interactive jobs
whereas BRNB does not, lada

In doing some measyrementgs of NLS page faylting

characteéristics on the SRI=AIC system, we found that in

the middle of the day, in a pie slice of 11%, we cculd
successfully run ten TELNET jobs and two Display NLS

jobs, INn earlier character echoing measurements we

noticed that SRI=AIC with load averaages in the 13,5

range would still echo characters in aboyt 200 to 300 M§,
whereas BEBNB with much lower load averade took from 1 to

4 geconds, ladal

For anyone who cares, NLS *s working set varies from

20 to 50 pages, On the SRI=AIC system, where there

were only two copies of NLS running and with the users

doing very different tasks, the intere-fault average

was about 17 MS, ladala

‘ IMP blocking host=imp interface: 1a5
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'. NPTG Findings: Daily Report 24emar=75

We have not yet determined how to f£ind out how often this is
nappening, Some of Ken®’s NCP metering may tell us, but we
are not certain yet, We will pursue this further,

TIP/ELF puffers;

the puffers in the ARPA and TYMESHARE TIP’s as well as our
local ELF system are now set s0 that multiple packet
messages cannot pe sent to them, We will continle to
experiment with multi-packet messages to highspeed terminals
put In the meantime felt it was best not toO allow it,

BBNB}

As menticned apove, the NCP monitoring package is being
developed fOr use at BBNB, In addition, some terminals have
peen loopeéd pback to allow the two=terminal watchdoo program to
run at BBNB, In addition we will ask BBN te install any
improvements that pan Lynch has made to the SRI=AIC system that
are not now in the BBRNR system and which Dan feels make a
significan difference for interactive Jjobs,

|
. OTHER$
|

It was neted and reported to Dave wWalden that the printer on
our ELF system runs at full speed when being driven from the
SRI=AIC system and whe the ELF and SRI=AIC computers are pluged
into the SAME IMP, However, we haye two imps (hooked together)
at SRI and find that when we plug the ELF {nto one and the
SRI-AIC TENEX intc the other, the printer runs about half
speed!!l] This is about a 200 lineepereminute printer, Can one
hop make that much difference??? This warrents investigation
by BBN,
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‘ NPTG Findings: Daily Report 24=mar=75

(J25622) 25=MAR=75 13314431 Titles Author(s)s Charles H, Irby/CHI;

Distribution: /DCE( [ ACTION ) ) SRI=ARC( [ INFO«ONLY )
INFO=ONLY ) ) ; Sub=Collections: SRI=ARC; Clerk; CHIj
IRBY, FINDINGS=24=MAR=7S ,NLS31, >, 25«MAR=75 138132 CHI

) DLS( [
Origin:
SRR ERE S 3
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I
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CHI 25=MAK=75 14:07 25623
. The nNetwork is a bust!

I thought it might prove useful to chronicle my experiences this
mornina trying to submit the dally report reguested by DCE in
yesterdays ARC meeting, I got up early to type up the memo, I
called the AMES TIP,, BRNB was down ( I tried repeatedly for some
time), I went to Officeel, thinking I would use Victor*s account
there, The Load average was over 10,5, So I went To SRI-AIC, I
used NLS there to type in the memo, At one point there was a power
glitch and the tip hung up, At another point, the tip seemed to
crash and never comé back, 50 1 dialed Al directly, 1 finished the
memo ( the load was now 10,5 on Al and I was not getty very good
service) and created an seguential f£ile to send to bbnb, S8ince I had
ne idea what my accoynt number At bbnb was, i logged out of al and
used the tip tc g0 to bbnp (this is when the tip crashed), 4 again
went to ai to yse telnet to a0 to bbnb, I ftp®d the file accross and
sent it via SNDMSG using QUEUED option, 1In trying to get it into
NLS, I found 1 nad filled my diskspace with queued sndmsqg files, 1
tried an expuynge from nls and got an instruction trap, I wnhet to
SNDMSG to report this to hopper and victor, I Kkept getting long
pauses where nmy input went down the rat hole for 20 to 30 seconds at
a time, It tock 25 mins to send a two line sndmsg, When I finally
got to doing a copy seguential, I got a NLS SYSTEM ERROR message,
although the file was complete and verified, I sent the file and
.while typing in this message the Al system crashed on me/ 1



' The network is a bust!

ficle:

Distributicnt /SR1I=ARC( [ INFO=ONLY ) )

Clerk; CHI;

!

CHI 25=MAR=75 14107 25623

Authop(s):

Sub=ColleCtions:

Charles H,

Irby/CHI}
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‘ Please add parry Crane to DIRT

Marcia, please do, His ident is

LAC,

~—

VN

25=MAR=75 22:28

25624
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DVN

.Please add Larry Crane to DIRT

25=MAR=75 221283313 Title: Author(s): Dirk H, Van
Distripution: /MLK( ( ACTION ) ) JOAN( [ ACTION ] dirt

LAC( [ INFO=ONLY ) ) DIRT( [ INFO=ONLY 1 ) 3
SRI=ARC DIRT) Clerk: DVNj

(J25624)
Nouhuys/DyiN,
notebook please)
Sub=Collections:




DVN 25=MAR=75 23146
DPCS vs DIRT

In connection with yvour sucgestion <journal,32189,> that Beatty
Finney be on the DIRT distribution, let me mention another
distribution, DPCS (Documentation Production and Control system),
Whereas DIRT nas to do0 With user documentation develped at ARC, DPCS
has to with the use of NLS as & body of publications tools, I would
be glad to see Beatty on either or both distributions, but I would
expect her to be more interested in DPCS, Maybe thatfs only an
accident of the contexts in wnhich I have spoken with her,

25625
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DPCS vs DIRT

(J25625) 25=MAR®T75 231463313 Title: Author(s): Dirk H, Van
Nouhuys/DyNy Distribution: /LACC ([ ACTION ] ) JOANC ( ACTION ) both dpcs
and dirt notebooks please) EFF( [ INFO=ONLY ) ) &DPCS( [ INFO=ONLY ) )
&DIRT( [ INFO=ONLY ) ) 1 SubeCollectionsy SRIeARC DPCS DIRT) Clerkd
DYN;
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)

. A Candidate for General Manager

1 will send Barry Minikin a hard copy of this through the SRI mail,
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.A Candidate for General Manager

Yyou may recall ARC discussed the job of pytility Manager with a freind
ot mine, mike Flesset, His application {s probably still around
somewhere, As I rememper ARC offered him the jop put he turned it
down for various reasons, one being that althouygh he was quite
interested in ARC and NLS, he did not see himself as a true bellever,
and thoyeht that whoever took that job should be, I thought Oof hinm
again when poug commented that he did not want some one who would get
too sucked inte the system, I am going to L,A, this weekeend, I
called him 4in that connection, and mentioned this possibility tc him,
He sald he was interested, If you people agree I will ask him to send
Barry an uptodate resume,

I¢m sure Mike is qgualified and would werk with a will 1f he got here,
The problem with nim is that ne has been saying he 1is locking for
another job but in fact stayino in the same organization for a number
of years now, The risk is that SRI would spend effort recruiting when
he isn’t really serious about wnating to move, I don’t Know what to
say about that except that this job seems more appropriate te his
course of increasing responsipility than was the job of Utility

25626
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’ A Candidate for Ceneral Manager
(J25626) 26=MAR=T75 00:16;

Nouhuys/DVnN s

ritles Author(s); Dirk H,
ACTION ]

van
B L ACTION J Y JCNC [ ACREON 1)
3 SRI=ARCj; Clerki: DI

f“ .
viNG

L] ?

’ ’

Distribution: /DC
s

RWW( [
Sup=Collection
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.NPTG-ARC Findings for 25=Mar=75

Findings for 25=mar=75i 1
Office=1y 1a

It was decided that KEV would not modify his NCP monitoring

package for Office~1¢s 1,31 monitor, Instead we would wait for

them to come up on 1,33, 1In addition, DIA and Dan Lynch should

put off changeg to the drum/disk stuff until after 1,33 is up

at Dfficee=i, lal

We ghoyld put a hardware probe on the

IMP=READYwFORNEXT«HOST=BIT 1ight on the IMP interface spo we

can give BBN some REAL numpers for how often it is off, I will
discuss this with MEH, 1a2

|
|
More testing: 1a3 |

BBN ran some more tests yesterday from 10:00 to 2300 pDT,
Wwe haye not sent them oOur superwatch statistics yet and have
neard nothing from them, Jim White could not run the
twoeterminal watchdog program in parrallel with the test
because the loop=hacked terminals were peing used in trying
‘ to get hils program to run on SRI=AIC with KEV®sS NCP
measures, We still need the additional time measure which
DIA iIs to provide, wnhich will tell us when the fork is made
runable, as opposed to when it gets to run, This
combination of programs gives us by far the most complete
measyre Of total system performance, lalda

The program sends a character out to a terminal attached

to a TIP, This terminal is joopede=back so0 the character

comes right pack to the job that sent it, On each round

trip, we can get the real times that theé character is

handed to the monitor, when {t is handed to the 1IMP

(start and end of transmission to I[MP), when NCP gets it

back from IMP, when schedular puts it into line puffer

for the porogram pand sets it runable), and when the

program reads the character, The results of this should

be forthcoming in the next day or so, ladal

LEVEN from BBN=Network sent oyt an interesting log of troubles

for the ARPA«TIP in response to complaints from users, There

were many problems during the 35 minute period being examined)

I will send a copy of the message to anyone who nhas not seen it

and wants to, 1a4

There is no new dara avallable for Office~l bénavior, We are
turning gur attention to BBNB for the time being (Until
‘ something new happens or 1,33 is up there), 1ab
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BBNB3
BENCHMARK for NLS

we talked with pan rLvnch to find oyt how he doeg benchmarks
for nis lisp users, He uses RUNFIL and does his testing
ynder loweload conditions, It seems we can do the same for
NLS but will have to run several simultaneouys copies of the
penchmark because BRNR does not perform as well as a TENEX
with a drum under low load conditions (the claim is that it
is competative under medium to high load conditions),

NCP measyrement package

KEV sent off his packade to Clements to add to BBNB and
perhaps other BBN TENEXes, In addition, I sent a note to
Boh askKing for his close cooperation in thig effort (and for
info on other 1,33 measurements that we mignht be able to use
in analyzing NLS behavior at bbnb),

Whaethér or neot thi{s approach weorks out wi{l]l determine the
need to £ly Bob out here,

. prum/Disk measures

Dan Lynch syggested some interesting megers to add to0 BBNB,
I sent them to Clements asking him te add them,

Printer behavior:

BBN is looking into our report that ouyr printer does not run
full speed when two IMPs are between it and the sending
host,

OTHER:
ELF stabilitys

Dave Retz, Frank Walden (ADR), and Several peoPle from ARC
met vesterday to formulate a plan for increasing ELF
stability, Joe Ehardt outlined what he beljeved the main
problems were, Dave agdreed to spend the next couple 0f days
working on the serious one, Frank agreed to takle some other
problems (with pavers guidance), and some will be nhandled by
telling users how to avoid them, I left the meeting with
the feeling that the crashes and hangs that we now see in
ELF will not pe occuring in two or three days time, This
does not mean that new problems will not arise, however,
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Mouse/keyset problems;

The reliabllity of mouyse/keyset interactionsg, especially in
type=anead, nas decijined markedly, I personally f£ind that
working anhead of the system to be very dangerous now, I
pelieve this t0 be a combination of two things (at least)i
1) a software byg in NLS input routines or in the Line
Processor that is causing "no such marker" and other such
messages (this could be hardware or byffer overflow also)
and 2) the diffterence in resolution 0f the mouse on
alpha~numeric displays.

This second points warrents further explanation, The
coordinates of the mouse are input on both the down and up
stroke of the mouse puttons, On a bugeselection, then, only
the coordinates of the up stroke are used, 0On Tasker and
IMLAC displays this made no difference since a slight
difference in the coordinate vajue did not genera)ly yleld
an errcneous selection (each caracter was several units
wide), On the alpha=numeric display, however, characters
are one unit wide, The mouse traversal ls about the same as
for Tasker and IMLAC displays but the user has no feedback
to indicate that he is near a character boundary, Thus, any
error in the coordinates bheing input can yleld an erroneous
selection, It is my relief that the coordinates of the down
stroke should be used for selections, since that is the
point in time when the user 1s being precise about the
cursor location, This can be acheived in two wayst: 1) donrft
send coordinates with up strokes (this greatly reduces the
amout of traffic genterated by the user) or 2) fix NLS to
use only downestroke coordinates for selections, To my
knowledge, the only functional capabi)lty that would bpe lost
by discarding up=stroke coordinates is (I don”t think anyone
uses this) that when changing viewspecs for multiewindow
sitvarions, the user would not be able to pjick yp the
viewspecs from one window, modify them slightly and deposit
them in another window, This is currently possible because
we get the coordinates with the down stroke(s) which tells
NLS which window to use for initial viewspecs and we get the
coordinates on the yp stroke which tells NLS which window to
store the updated viewspecs in,

I would vepy much like to see RLB2 investigate and remedy
this probler at once,
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Kesearch in Artificial Intelligence
1974 ARPA Project Summary 1

Prepared for: ARPA IPT Principal Investigators Conference
San Diego, Mar, 12=14, 1975 2

Frepared by: Professor Patrick H, Winston
Massachusetts Institute Of Technology
545 Technology Sgquare
Cambridge, Mass, s, 02139

3
EXPERT PROBLEM SOLVING 4
The depugging of electronic circuits is serving as a proving
groynd for the combination and testing of theoriegs and progranms
developed at the Al Lab, 43
G, Syssman and R, Stallman have prodyced the first pass of a
new kind of networx analysis proQram, EL, for working oput mode
potentials in transistor amplifiers and the like, What is
novel apout this program is its humanoid approach to network
analysis, and consequent arility to explain the basis of its
deductions, The current version of EL can handle only DC blas
analysis, with a crude transistor model at that, byt the
approach leads quickly to impressive results, 4al
A, Broyn and Syssman haye designed another sySyem, WATSON, for
hierarchica) and tejeojooicay description of ejectronic
circuits, A subset of WATSON has been implemented in Brown’s
program "LOCAL", 4a2
Dy MegDermott is implementing the deduction=oriented algorithm
for circult design descripbed in his recent thesis, The system,
written in CONNIVER, does not use packtracking or
multieprecessing to get around uncertainties, Instead it uses
the advice of internal experts to deduce which way to go, 4a3
MACHINE VISION AND SCENE ANALYSIS 5
Rapid progress in machine visioen has continyed over the past year,
As the focus shifts from the constrained BLOCKSWORLD to
complicates domains, our early, simple theories are being extended
to deal with realeworld problems, 5a
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J., Hollerbach has finisned nis thesis on tphe description of
complicated polyhedra and curved surfaces, His program
describes and identifies pottery in terms of basic snapes plus
local modifications, The identifications are remarkably
congistent with those of archeologists, and his terminology,
chosen from everyday English, can be applied to other
complicated objects, with resulting descriptions that seem very
natural,

S, Ullman has inyestigated visuyal detection of light sources,
and has shown that the factors of: absojute intensity,
intensity compared with average illumination, local and global
contrast, and liahtness contrast do not explain our ability to
detect liaht sources, even under simple conditions, He has
implemented an method for lichtwsource detection and intensity
measurement based on the comparison of the intensities and
gradients ratios,

G, Freyder nas developed a modylar and extensiple interactive
system for visua) recognition, flexibjle enough to dea) with
real visual scenes, His language implements heterarchical
principals by combining particular results with general visual
knowledge t° advise the user on further processing,

MACHINE LEARNING AND REPRESENTING KNOWLEDGE

Work on systems for representing knowledge has continued to
make progress, with Minskyes FrameeSystems theory inspiring new
approaches by several people,

By Kyipers nas deyveloped a "mental map" descriptiye system
for urban ¢eography in order to investigate frame
representation, He is working on a frame representation for
this system which will result in a program which converses
in English about street directions, Another frameebased
répresentation is Kern’s and Goldstein®s appointment
scheduling system, They are concentrating on resolving
conflicts among solutions to a problem proposed by competing
specjiallists,

S, Fanlman is inyesticating knoyledge retrieval problems
involved in using a semantic network, He shows how simple
proorems c&n be written for a paralle)l procCessor to
accomplish types 0of guick retrieval from large databases
which are difficult for serial machines,
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A LISP programmer’s ass{stant to ajid {n tpne debugging of
complex programs has been designed by C, Riech and H,Shrobe,
It integrates the programmer®s qgoals, his code, and comments
through knowledge of programming techniques, An extensible
prototype system is belng implemented,

The preplems of natyral lanquage are peing attacked from the
perspectives of both understanding and geneération, M,
Marcus has designed a parser whose grammatical rules are
patteries 0f patterneminyoked "demon" specialists, It can
partially parse inpuyt by doing recognition in simple local
envircnments where the whole system’s resources are .
committed to "buylling its way through" difficulties, D,
Meponald is developing a theory of natural language
generation in high level systems such as personal
assistants, He proposes & system in which experts examine
the data structures of the execytive system and create a
high level plan, conveyvina the systemes intentions for
compoesing English,

PROCDUCTIVITY TECHNOLOGY

. The Mierc=Automation group has implemented the basic hardware
and software for the Mini-Robot system acquired in 1973, New
research for the implementation 0of a Physical Electronic
Repairman has alsC pbeen completed,

R, Waters has implemented the arm control System described
in AI Hemo 301, M, Bilimers has completed basic system
software for the miniecomputers, including a symbolic
depugger and a mini.LISP,

B, Horn has developed a program for orienting chips in the
IC jead bonding process, D, Taenzer has written & prodgram
which £inds the holes in a PC board which has been etched,
but net drilled, Another program inspects soldering,

LISp MACHINE

T, Knight and R, Greenblatt have implemented many of the
important steps fcr a LISP machine, short of actually building
the hardware, including: specification ©0f the CONS
micro=processOr and the LIgP, the micro~assembler, the basic
pbootstrap=able LISP software,
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Internetworking Research
1974 ARPA Project Summary

Prepared fort ARPA IPT Princiral Investigators Conference
San Diego, Mar, 12+14, 1975

Prepared by Mmichael L, Dertouzos
Project MAC
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139
(617) 253=2145%

In 1974 Project MAC continuyed work uynder ARPA guypport in the areas of
Automatjic Programming, Automation of Programming Technolody,

ARPANET RELATED ACTIVITIES, AND THE MATHEMATICAL LABORATORY,
A, Automatic Programming

The principal goal o0f this work is to seek a long=term solution to
the highecost of Spoftware by autemating the process of progranm
generation frorm highelevel descriptions of desired tasks, Wwe are
well underway in the planning and development of our prototype called
PROTOSYSTEM=I which 1s an expert system in many aspects of the design
problem to pe solved, This system helps the human desldner to
express his solution in terms of methods already Known to the system,
and in a very highelevel language, Using this information and
knowledgce of the environment in wnich the system peing designed will
run, PROTOSYSTEMeI finds an efficient way of implementing the
specified system and produces the required software, PROTOSYSTEM=I
also stands ready to explain the design and its behayior, for future
maintenance purposes in a natural language familiar to the system
maintainer,

In 1974, several experiments yere done on a data base query system;
modules for operations manadement were implemented; heuristic
algorithms for designing IBMe370 PL/I £iles were tested; the number
of data items generated in PpOTOSYSTEM=I was studied;y the OWL system
for building expert problem=golving systems was redesigned and its
implementation was pegun, In addition, a conceptual framework was
produced for autoematically programming micro computers from a very
high=level lancuade,

B, Automation of Programming Technology
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The goal of this work, which is part of our Automatic Programming
effort, is to increase programmer productivity through a system and
associated toocls that make possible the creation, depugding and
documentation of programs, puring 1974, a version of ABSTR, an
automated abstractor, was made operational; a scphisticated message
system was completed; CALICO the system with over 2,000
velledocumented subroutines was completed and generalized to MUDDLE
(higher=level )anguage) subroutines, In additien, an initial TENEX
MUDDLE was come pleted along with several additional projects in
graphics, Witk these various subsystems it is now possible to
augment & programmer*s ability to specity, retrieve, prepare, test,
debug, validate, docuyment and update programs in an effective way, 10

C, Arpanetr Activities 11

puring 1974, the ARPANET was successfully connected to the MULTICS
development machine, thereby makKing possible through this second

connection a variety of testing, modification and diagnostic

procedyres, In addition, several hardware and software interface

related activities were carried out and bhuffering strategies were

revised leadinae to 40,000 usefyl data bits per second, ends=to=end

file transfer rates via standard ARPANET protocols, 12

. D, Mathematical Laboratory 13

This system, cne 0f the most advanced operational expert programs

continues to become progressively more important as a research tool

for people who need expertise in symbolic manipulation, During 1974,

work was completed on the use of the Hensel Lemma in algebraic

manipulation; power serlies and poisson series packages were

completed; new algorithms were developed for inverting matrices with
symbolic entries; and new versions of the reference manual were

produced, In addition, muech time was devoted to0 user interaction,

We are hopeful that in 1975, we will be able to offer this unigue

program to many mOre researchers through a congortium arrangement, 14
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Since its inception there has been talk of producing the resource
handbook via CoM., It seemls natural as a way to convert these online
files to an attractive, compact printed form, and a good
advertisement for what can be done, Early in February Jake came to
me and suggested we make a serioys try, We set up @ schedule based
on the first srmall trial proofs returning 2/7 and finisning 4/21,
pending new hires I have about 40 hours per month to devote DPCS
activities outside NSW and I figured maybe 10 of those hours would go
to this effort, 1 asked Ann Weinberg to work with me to learn about
COM, Up to that time only Dean and I at ARC had really used the COM
directories and that’s not healthy, 1

The effort proved mope demanding than I had anticlipated , The
first smajl tri{a)l draft djd not go South until Febrary 13tn and did
not return until the 1Bth, It had been hard for Jake to communicate
what she needed and the draft did not look right to her in several
ways, At that point I offered to give up with no hard feellings, But
it was not so easy for Jake to find ancther way to print the book,

We analyzed more carefully the files that exist online, The worst
part as usual was handling tabular material, sSpecial formats imposed
by the Query system rather run &t cross purposes With the Qutput
processor+s style, We agreed to set some long tables in monospaced
‘type which is not .so attractive but would have saved us an estimated
couple of hundred hours of hand setting tabs, 2

The fact that some of the fileg inyolyed must be read online by
users while being brought up to date precluded inserting directives
cor spcial characters the be replced later by directives) while
inserting and creating the original text, A Complex user program
might. d0 most of what we agreed upon, 3

I egtimated that each of 35 remaining server files would need about
40 minutes hand work each, to be spread among Ann, Adrjan, Jake and
me, mostly setting tabs and Grabs, We propcsed a new schedule ending

May i, =

Ann did most 0f the wOrk ¢o prepare a ney trail files which went t©

DDSI on the 20th with the message that if it was not back on Monday

the 24th, they woluld pobably loose about $2000 worth of business,

DSS1 says they were mailed back on the 21 but they did not arrive

untll the 26th, 1In the mean time Jake had found a way to print the

€iles through the XGp at Stanford AI, The result %ill not be sO :
attractive and that production route has its Own problems, but she |
understandibly chose to go with the XGP, 5 :

I1£°8} 6

I1f CRT display of & page approximately as it will appear through
‘ COM were avallaple, as proposed for NSW, setting up this format
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would take only a few minutes per site and we could have Kkept the
schedule, 6a

If NLS handled tables as planned for NSW setting up this format
Would take gnly 8 few minutes per site and we coujd have kept the
schedule, 6b

If I had yorked out clearly the number and complexity of the

tabjes invejved and Known that specia) characters could not be

entereqd during input, I would have never undetaken the project

with the schedule ipvolved, 6¢C

1f Jake had peen acle to gpecify what she wanted in terms of
directiVes or the normal ways O0f talking agpout the style aNd
layout ©f type on a page rather than {n terms only of the final |
effect she wanted, we would have had a much better chance 0f |

Keeping the schedule, 6d

1f we had a local COM yendor reliable ywith respect to schedule, ye

Wou)d have had a much better chapce, 6e
Morals 7

. UnlikelyY as it as it may seem, Jake and I are both interested in
trying again next time, The time to start planning is the moment
she i1s finighed with the current run, Planning should include: 7a

A production cvlce and/or a way of inserting directives (or
directive~like things) that allows hand formatting to take
place when the text enters, 7a1

Agreement at the beinning of text input as to yhat the final
printed format wij)) be, 7az

Conservative consideration of the features that will be
avalalbe from NSW and other proposed DPCS projects, T7a3
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