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Good Writina

1 My compliments on some good writine in 26181, particularlly the
intorduction, 1It’s rare around here, !
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Interest in listening to UCB visitors

1 It woudl be especially pleasina to have research done in the area

of human =« cormputer interacction with recard to our system (even

other text editors), I am interested in what they aave to say and in
relaving the problem areas that T see in need of investicatien, Rob 1
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More on LooOp te Marker

1 The morning three times in a rwo I came into NLS and jump to item
giving as an address #a, in my initial file, and went into a loop,
The running nurbers were as follows! First time: 64072, 66732, 66707,
64065, 66722, 64073, 31630, 3)627, 67206, 66726, Second timed
31636, 31627, 21746, 66727, . Third time: 64065, 31026, 67155,
316214,
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NSW Steering Cemmittee Letter

1 3=JUL=75 18:47:37-EDT,R86011000000000000
Mail from USCeISI rcvd at 3I=JuL=75 1847=EDT
pate: 3 JUL 1975 1439«PpT

From: CARLSON at USCwISI

Subject: Steering Committee Guidance

Tos warshall at BBNB

cet [BBNB)<PCSTEL>NSWeDISTRIBUTION LIST?

2 Dear Steve!

2a The Steerina Committee would like to thank you for takine on
the tagsk of tecnhnical coordination for NSW System Software,
Attached {s a statement of the Steering Committee’s objectivesg
during the next eighteen months, NSW contractors will look to
COMPASS for s %1

resolution ef technical issues and priorities for their work, The
Steering Cormittee will sypport you in every way, including
allocation ef additional funds and changes to Statements of Werk,
s0 that these objectives ecan he attained on schedyle,

2a) ARPA » Bill Caplson
AFDAA = L/C Toeny Baggiano
AFDSDC = iILt Larry Crain
AFDSC » Maj Gary Hiagnett
RADC = 1Lt Mike wWingfield
RADC = Dyane Stone

3 atechs

LA R R R R R R R e T e s
*

3a ARPA ané the Air Force are joint1y develaring the Nationa)
Software yorks (NSW) to demonstrate a new approach to redycing
both the ccst and the time for pop agencies to degiagn, deyelop,
test, docurent, and raintain computer software, A great deal of
software tc aid in program desion, implementation, ete, has been
developed, but numerouys problems have been encounted in the
distriputicr of these aidg, A mechanism is needed to make these
existing software tocls available in a uyniform manner to DpoD,
Thus, the cencern of NSW is the development of this delivery
meehanism (rather than the development of the to0ols themselyes),
This focus en the delivery mechanism {s also required for the
implementation of automated access control and management
strategies, & necessary complement to the software tools, The
conseauences of this approach can bhe echaracterized as followst?

3a) = Software development and maintenance will take place in
the software Worldrs equivalrnt of a factory, The factory s
to contain "tools" which aid programmers and managers, Despite

26190
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NSW Steering Committee Letter

the term "factory", no buildinas are to be constructed, and for
the most part existing computer facilities can be ysed,

382 = A large fraction of the softyare development and
maintenance tools will be machine {ndependent, That does not
mean that tools (which are themselyves computer programs) can
run on arbitrarily chosen computers, Machine independence is
meant to imply that computer specialists pyilding software for
many different kinds of computers can share a single version of
a tool, Examples of capabilities which can be shared inelude
rtext editors, the f£i1ing system, bookkeeping operations,
project management teols, proaram test data generators, and
documentation aids,

3a3d = Cerpilers and other execution dependent development and
maintenance tools wjill be brovided separately for each taraget
machine (machine on whiech the software which is being written
will run),

3a4 = The toOols will be emhedded in a resgoyrce=sharing
framework which minimizes the user’s awareness of the fact that
resources are scatrered over many hosts, Thus, the programmer
reqguests resources in a uniform way, without having to learn
the idiogyncrasies of different host operating systems or
10a=in procedures, The manager can contraet for services yith
the NSW, without havine to negotiate accounts on each host,

a5 = A central desian erirerion for she frameyork is that it
minimize the difficuities of appending new tools and new
resource-bearing hosts to the set of facilities in the NSW,

3a6 = The framework will proyide the project manager with myeh
tighter controls_over his project than are currently in use,
there will be ynified and consistent mechanisms for access and
accounting control of resources, where the resources include
tools and files on several dissimilar hogts, The control
mechanisrs will support sophisticated tools for the
specification and implementation of management policies of
proiect control, These policies typically will specify who may
access and/ or change which modules, what crosgchecks must be
carried out whenever a module is changed, and what conseguent
actions are required for each chanae,

3b Planning for the NSW began {n the Summer of 1973, yith
development startino a yvear jater ip Juyy 1974, The ipitia)
version of the National Software Works is being implemented on the
ARPANET, As capabilities become availanle, they will be tested by
the Air Ferce Data Systems Desian Center at Gunter AFB, Alabama
and bv the Air Force pata Services Center in the pentagon,

26190
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Software for the Burrouahs B3s500, which is the standard Air Force

Base level computer, is develeoped at Gunter and distributed to

over 130 Ai{r Force installations throughout the world, &2n

important geal i{s te demonstrate the NSW’s effectiveness in

supporting the development of software to ruyn on the B3500, 3p

3c The heart of _the NsW system is a proaram called the Works

Manager, which is a family of procedures designed to provide a

unified and consistent mechanism for access control and

accountina, The Works Managcer has as_its central data base a

catalogue of resoyrces, The information this catalogue contains

about tools, users, and files i{s believed to be syfficiently

general to represent extremely sophisticated strategies of

management control and accounging, inyolving quite complex rules

of access control and sophisticated strategies of fund commitment

and expenditure restriction, 3¢

3d lUgers will access the NSW phroygh a hardware/sofeware systen
cajjed the Front=End, which provides a consistent interface to
software deyelopment and maintenance tools runnina on a variety of
dissimilar computers, The Frontegnd will standardize the control
characters the user Myst type to interrupt an activity, initiate a
command, erase a charactey or word, etc, The Fronte=End will also
allowy a wide varlety of different kinds of terminals to be used
with the NSK, Dnevice dependent code will be isolated in the
Front=End, s¢ the rerainder of the NSW can assume that terminals
obey the conventions of a small number of device classes, It has
been hypothesized that the FronteEnd can control almost all user
interactions with NSW tools, using tables which define tool
command languages, The NsW can operate with 3 less intelligent
FronteEnd, but tighter standards for interactive tool user
interfaces can ne enforced if thev share a common command
interpreter, A prototype FrontEnd which offers generalized
command interpretation i{s being constructed, and the production
version of the Frontegnd will offer this service {f the prototype
is found to he sufficiently robust to support most if not all
manners of dialogue between users and tools, and {f the operating
costs are not excessiye, - 3d

3e In order for the Works Manager tc control resources in the
collection cf dissimilar computers where software tools W{ll run,
a_set of standard software functions must be implemented in each
of those cormputers, The functions will be invoked by the Works
Manager using standard communications protocols, Functional
requirements fO0r this software to be 1malemented {n each
Tool=Bearine HOst haye been defined, and a tirst attempt at
specifying the software and communications protocols in detail has
been made, Initial TooleBearing Hosts will be TENEX, MULTICS, an
IBM 360/91, and a Burroughs B4700 cennected through a Network
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4

5

Connection Subsystem, As these implementations proceed, the
specifications will be reviewed and revised in ways which simplify
implementation but stil)l satisfy the functional reasuirements for
the Works Manager to control resources throuyghout the NSW,

f ﬁurirq the eighteen months, July 1975 to December 1976, the
{nity{a)] NSW system will be compieted and evajuated, and the
tenslhiltty of expanding the system and operating it
costeffectively for production applications will be determined,
The experiments will provide the NSW Steering Committee with the
information it needs tc project usage reguirements, An analysis
of the cost/performance tradeoffs in pbuilding a scale, hardened,
optimized version of the NSW will be conducted, A detailed desion
will be prepared for a system which represents a reasonable
compromise between performance and cost in satisfying projected
usage reguirements,

26190
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Please put me in the NSW group

Author(s): Dirk H, Van

(J26161) 25=JUL=75 121271511 Title:
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3 . DVN 25=JUL=75 12:52
More Dialoaue en The Help Data Base for the Worksmanager.

| Here are the comments T promissed on (sattlev, Wm=help,) I hope VYou
find them usefyl, When vou are ready to have it become the help
file, we are,

2 Somewhere in Helpd Kirk savs ¥e try to write for an intellegent
secretary, Or an sargent at Gunter AFB might be more appropriate
here, I find paragraphs liko (sattley,wmwhelp,NShi=filenames) too
complicated for an untrt:iaced sargent, I have been guilty of the
same thing in my draft, BRelow is a try at rewriting that guy, In
particylar I have found that learners are not interested in planned
chances, It is hard enoucr for them to understand what is happening
now, (1oe-on'1pitldlly--. Y.

2a NSWefilenames, Complete NSWefilenames have A slash (/) in the
middle, The items on the left of the slash are called attributes,
They aive technical information about the file, The system
attaches attiributes, 0On the right are name componenets, They are
what you use to call fileg, Sometimes the system attaches a
name component, but the user always speicifes atleast one of thenm,
The name corponents are separated by periods, and the attributes
by semicolens, There can be up to ten name compoOnents, The
first name component is always NSW, the second will generally be
the name of a project, The oOrder of name components matterst
NsW,.IVTRAN,FARSE,.BOLDUC s not the same as
NSW,IVTRAN,ROLDUC,PARSE, The order of attributes does not matter,
You will seldom, if ever, have to tvpe a full NSW filename. When
voy are working, voy will have several active scopes which
automatically supply the first few name components, so in using
NSW filenames in commands_you need to type in only enough parts of
the name to specify it uniquely within vour scope,

> See: NareeComponents, Attributes, Scope, Filewspec,
Entryename,

3 Re Prpoiects (202),,.] fear "a tree of podes" will blow the mind of
our Airforce saraent,

4 Re 2p3b for appearances {n a meny and fyrure links, yoy mieht oyt
something 1ike "Creatjon jdentjficatjion<CR>" in front of this
statement, Also we need ‘warrantnr i{n the concepts,

5 Re 2p3a, For Menyepyrposes and fyture links yoy mieht Pyt
tpupiication of names <CR>" infrent of this node or something 1ike
that,

6 Re Filew=spee (202), I think {t is well to assign responsibility
cyjearyv for such thipngs, How abput "The workSmanager wij) extend the
file=gspec by appropriate scope,,."
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Data Base for the Worksmanager,
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PDP 11 FE Memo Response fronm

1 25«JUL=75 14:09103«EDT,3771000000
Dateg 25 JUL 1675 140G=EDT

Fromg: MILLSTEI?

Subject: PDP=11 FE

Tol POSTEL

ccy MILLSTEIN,

WARSHALL, WATSON

2 Jons
2a Thank vou for vour FE memo,
ene additioral seetion, To wit:
functionality of the FE which is
the Steerine Committee desires,

3 Recards,

4 Bob

1{listein

JBP 25«JUL=785 15112 26193
000000

1
2

I woeuld like to see, {f pPossiple,

a discussion of the

» in your view, necessary to meet

2a
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PDP 11 FE Memo RespoOnse from Millstein
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JBp 25«JULe75 15:31
Millstein’s comments on our Milestones

1 25«JUL=75 14134156«EDT,10355000000000000
Date: 25 JUL 1975 1434=EDT

From: MILLSTEIN

Subject: Milestones

Tos POSTEL

cct MILLSTEIN, WARSHALL, WATSON

2 Jon:
3 In ne particlar order, the following questions arisei

4 Front End 2 2

1) new tool = old tool, 1Is the distinction here due to user TELNET?
If 50, then we have a seriocus problem since there are no tools now
other than encapsulated ones.

5 2) What dees "rups" mean = "fully" debugged or just available for
use?

6 3) You don’t haVe milestones for FFE=10 (d4isPlays, old teol), FE=11
thalf duplex tty, new and old tool), FE=1y (display, old tool),
Arentt these part of FE task 3?7

7 4) HoW much resource %ill pe diverted to produce the three reports?

8 Tools

1) You don’t say when vou’re taking the cake oyt of the oven, I.e.,
What are milestones for installing NLS in NSW (per Your SOW Tools
task 1)7 Coulé you split these milestones into two heaps = one
relating to NLS installation and the other to NLS enhancements (per
Tools tasks 3 and 4)7

9 Rescards,

10 Bob

26194
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. ‘ RLL 25=JUL=75 15340
KWAC Fall 75 meeting: wateh out for holidays

1 Any week in Cctober is fine with me, T undepstand that the weak of
Dct 27 is a corference as well as the first week in nctober (either &
Qct or Sept 29 we willhave to check), 2ls0 watch out for the two
federal holidays, nct 13 and 27th, This doesn’t matter to us and
perhaps not to most of the governement people but htey should bhe told
of it, Rob

26195
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Boston Kwac Meeting

1 KWAC IV 197s 1
1a Will you be able to attend? Yes, if NIC contract is renewed 1a
ib would vou 1ike to nhave the meeting in Cambridge? vYes ib
1c Do you prefer a 4 or 5 day meeting? 5§ ic

14 What is vyeou choice of dates? nct 20=24 (I would like to attend
ASIS afterwards) id

1e would vou like me to arranae your hotel/motel room? NOt
necessary ie

1f Wwould vouy like a list of hotels and prices in the Boston=MIT
area Yes? 1f

19 ptessstaesetrianatsstts g
ih Dear Bob,

I think ap MIT Kwac meeting would be ogreat, Personally I would
like to visit the various MIT hests while there byt others may not

' be interested, An afternoon tour of some sort would be
interestine and add a change of pace, Once we have decided on
place and time, thipnk we miaht concentrat on a te tative agepnda
also,- Let me know {if you want input for that,

Regards,
Jake ih
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Boston Kwac Meeting

(J26196) 25=JUL=75 16149112 Title: aAuthor(s): glizabeth U,
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DDPCS Session for XWAC Meeting

1 Jim, I understand you are coe=ordinating the XWAC meeting in Boston
in September or October, T would like to pe anle t0 be there and to
arrange for a DDPCS session, We should talk, 1




DVN 25«JUL=75 18110 26197

DDPCS session for KWAC Meeting

(J26197) 25=JUL=75 181108327 Titlet Author(s): Dirk H, Van
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Foiled Interogation
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CONTACT: NSF, Hal Bamford4 on 25 Jul 75

1 (NSF) Contact report 26199

1a

14

(DATE) 25«JUL=7S

(BY) Lieberman

(ATTENDEES)

fc1 Hal Bamford = NSF

1¢2 Robert Lieberman = SRI=ARC

(ADDRESSES) Full name of organization, address, and phone

numpher

le
1 £

ia

in
14

14

1k

(MEDIpM) PHONE

(WHERE) Menlo Park, CA and Washingten, DC
(ACTION=ITEMS)

191 Send Announcement of workshop to Baméord
(DISTRIBUTION) ARCwLOG DCE JCN RWW RLL
(REFERENCES) 26178

(DOCUMENTS) Hard capv ayven and recejved

131 (grVEN) Date and documents given

192 (RECEIVED) Date and documents received
(REMARKS)

1ki Bamfcrd called me on the draft propOsal we are sending him
for a utility slot,

1k2 In the course of the conversation he mentioned the proaram
solicitation (NSF 75=21) that was just sent out that we might
ne interested in, I belieyve DCE has a copy but Hal said he
would send me it to be sure,

1k3 Additionally, he gpnoke of a RFP (NSF 75=136) that will be
coming out very soon on analysis of scient{fic and technical
eommunication, This mioht be interestina to us if we wish to
get into analysis of oyr sort of system, (DCE; This was the
RFP we spotted in the commerce Business Daily),
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RLL 25=JUL=75 19:46
CONTACT: NSF, Hal Ramford on 25 Jul 75

1k4 Mrs, Rose of Bamford shop will be here in August to see
what we have, I told pamford of ouyr seminar the week of 25
August, He said it seemed interesting but §1000 might preclude
any staff member from goine, He will let me Know,

1k5 He expressed a verv strong desire to have pur unsolicited

proposal for the utility slot locked up by October 1975, This
means we must make some decisions on next year‘’s proposal very
soon.,

26199
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CONTACT: NSF, Kal Bamford on 25 Jul 75
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XL10 VALUE construet

1 I have modified (and brought up) a new x110 runtime package, the
modification involyes a modification te the procedure
<nls,x110runtire,srval> which is used by the language construct
VALUE, (special note tc jle and dia: | didnt modify 11011 because i
forgot where it 1s, but one of you should make corresponding mod,)
The modificaticn allows for conversion of strings for bases qreater
than 10, ¢the mods will not effect the conversion of purely numeric
strings, but fer strings that contain alphabetics, they will now have
a different valye, herein follow the cld and new algorithms: 1
1a newy 1a
1al (srval) PROCEDURE(astrng, base); 1a1
1ala sconvert strina to values 1ala
iaib LOCAL valye, cnt, char? iaib
fajc REF astrng: fate
1ald value _ 03 1814
‘ tate ent - 13 jate
1a1f UNTIL ent > astrng,L DO 1a1¢
1ai1¢1 BEGIN 1a1£}
12a1£2 char . *astrngslcnt); 1a1€£2
1a1£3 char . (CASE char OF 1a1¢3
1aif3a IN [ *0, ‘9]t char = "0y l1atf3a
1a1£3b IN [°A, f2)% char = fA + 107 1a1£3b
1aif3c IN (*a, *z)t char = ‘a + 103 1a1f£ic
1al£34 ENDCASE char = "0) 1a1£34d '
1aifd4 value _ valuesbase + chary 1a1¢£4 |
|
1a1£5 BUMP cnt) 1a15 |
|
12a1£6 END} 1aif6 |
1alg RETURN (value) END,
ialo
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XL10 VALUE econstruct

i1b oldg ib
ibl (srval) PROCEDURE(astrng, base)} 1bl
ibla $convert strina to value% ibla

ibib LOCAL value, €nt, chary ib1b

ibic RpF astrnoy ibic

1bi1d value _ 03 ibid

ibie ent . 13 ible

{bif UNTIL ent > astrng.L DO ibif

1p1£1 BEGIN iplfl

1b1£2 char . *astrng#(cnt)s ib1£2

1B1£3 vajue _ vajueshbase + char = "0y 1bi1£3

1b1£f4 BUMP ent: ibl1£4

. 1b1£5 END§ ib1£5

ibiag REETURN (value) END

ibia
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! JAKE 26=JUL=75 20:01%
A Marginal Existence

1 I currently have my print marqin set to 72, my display rioht margin
set to 72, and my output aquickprint margin set to 72 in Useroptions,
As of Saturday the TNLS terminal output was 70, output auickprint was
71, eutput printer is actually 72, my display i{s 72, output
seguential i{s 71, and a sendprint file made from a print file i{s 72,
A conservative estimate is that this nagaing byt trivial problem has
cost us a month’s time and money in work being

redone, adgain I regquest that default right varnins on all devices be
stardardlzed te 72 with useroptioens available for deviations from the
standard,
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Documentation Weekly Report

ARC tool interface file (Help) name changed to Corej sample sessions
in final formy Guarterly Management Report first draft) Ailr Force
Format revisions




BEY KIRK 28=JUL=75 12136
Documentation keekly Report

1 Week ending 7/25/7%
1a Bev
181 This wWeek
l1ala Completed revigiong of Sample Se,stons. except for
sendrail I and 1I, All of Applications suggestions
included, Gave Format SS to Dirk for some clean=up,
1alb Wrote first draft of Quarterly Management Report,

lalc reviewed with App, group the viewaraphs to be used with
courses,

{aid wWent over doec, milestones with Jon,
iale Toured NASA,
182 Next Week
1a2a Fevamp Sendmail S8 I and 171,
‘ 1a2p Complete final version of QMR,
1a2c Work on Help with Kirk,
ib Kirk
ipl Done last week to July 25
ibia changed name of ARC tool interface file to "Core" (feor
"core AKW") and began reworganization from this point of
view, Set up all existing toel description files to work in
the new multi=file environment,
’ 1bib Discussed geperal documentation transfer apd
maintenance procedures with Jeanne B, to be carried oyt with
the nevw Sybstitute command in Modify tool/subsvstem,

ibie Made further medifications to AFM format program,
Found a bug in 0P to COM,

1b2 Do

ib2a Continye reworganization of Core, prioritize and
responsibilitize tne parts of Helo with Bev,

‘ 1b2b Beagin on Letter Program,
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Clarifications on Cassette Restriection Document (26163,)

Prompted by Kirk’s questios cuestions (33043,)




s N HGIL 28«JUL=75 15109
Clarifications on Cassette Restriction Document (26163,)

1 Kirk’s questions (33043,) about our Cassette restriction document
(26163,) were guite gcod, Controlew is indeed used py Termicettes as
the rewind control character, Thus the suagestion in our earlier
document about the appropriate escape character setting for operating
the cassette system throuah TELNET should have been generalized teo
suggest that the escape character should not be one of the control
characters which activate the cassette terminal beina used, (I think
controleP is OK, but we shouldn’t qeneralize apoyt all terminal
types: they may each require a different TELNET escape character,)

2 The second question {s more difficult to answer: there is NO
CoMmand to charge TIP ipput huffers| The TIF, as stressed by Jpel
Malman of NCC, was not designed to handle cassette terminals, TIP
buffer sizes are assigned by NCC and must be changed by them, I can
assure you that they would not want to change them freguently, All
wve can do fs find out from the user which port is being used if data
is being lost and suggest they get on a port with bigger buffers,
This is not pessible con some TIPs which have phone lines assianed to
nonespecific ports, 1If some customers are assioned dedicated lines
(and ports) it may be possible teo set one or two of them to a size
large enough te be used by a cassette terminal, The yltimate
sclution awaits the development of buffering flow control hardware {n
the LST=11 lineprocessor,

3 Nlrtin Hardy has sugaegted that our Phrasing of required functions
to be present cnh tne Cassette terminal device was confusing! none of
our current deyices has a stop read control, uwe meant to imply that
the read record command should stop reading at the end of a
reasonably sized record, generally a line of text,
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weekly report

1 Last Week i
l1a nsw protecoels 1a
fal worked not at all on uyrdating the file package docuyment as
agreed te at tnhe june protocel meeting 1al
a2 worked on the "pseudo user telnet" program for old tool
interaction 1a2
1b project ranagement ib
1b! Milestones sent to Compass ib1
ic arpa protocols i¢c
fcl Put | RFC online at nNffjice=l ic!
1€? Read "Message ProtoCol" report 1¢2
2 Next Week 2
2a nsv protocols 2a
‘ 2al cet the "pgeydo yser telnet" ppogram for o0ld tool
jnteractien to an operatjona) state 2al
2a2 complete updatina the file packaase sSpecification documents 2a2
2b project management 2b

?bl send uypdated milegtoneg t0 Compagss re their questions ;

(26194,) 2b1
2¢ operations at isic 2c
2¢c1 Next goa)l is to haye NLS 8,5 as standapd NLS at ISIC 2¢c!
2d arpa protocols 24
2d) Work on response to "Message Protocol" report 241

2d2 Read INWG noteg

2d3 Read Network Measurement notes
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KEV 28=JUL=75 11:56
cml selection routines

the file (isic, nsw=debugger, p2func,nls, ) contains modified
versions of r¢élit (rodified version called r2dlit) and gettext
(modified versicn called g2exttext) and a number of selection
routines (listed below), you are welcome to take what you want from
there, let me know which ones you build into the language, we
should probably talk about what i did in person, put herein follows a
summary of what 1 did: ( {if you care to try any of these you can use
<isic,nsw-debugger,c2mli,nls,> as a test cml to drive these selecticn
routines or just run <isic,nsw=debugger,c2ml,sav,> )

r2alic:

takes an additional parameter, ccnt, if ccnt is 0 then it
operates as the old rdlit, 1if ccnt is areater than 0, then it
is a count of the exact number of characters to be collected,
for example it ccnt is 2 and a user inputs 1 char followed by a
CA, the CA will look like a disallowed character and the user
must input exactly ccnt characters, after inputting cent
characters, no final confirmation character is reguired, 1if
cent is less then 0 (e,g3, =N), then N is an uper bound on the
numper of allowed characters to collect, if the user inputs N
allowed characters then no tinal confirmation is required, {f
the user inputs less than N allowed characters followed by a
terminater or a disallowed character, then thls last character
will act as a confirmation character and if it is a disallcowed
character it will be unput,

G2ettext
takes 5 addltional parameters: an allowed char string, a
disallowed char string, a terminators char string, a ccnt, and
an intbase, the first 4 of these parameters are the same as in
rdlit; the last parameter if non=zero means select an integer
in base intbase,

selection rcutines
(tichar) % get ocne ana only one typed character %
(t2char) % get twe and only two typed characters %
(t3char) % get three and only three typed characters %
(tulchar) % get up to one typed character %

(tu2char) % g9et up to two typed characters %

(tu3char) % g9et up to three typed characters %

26206

1a

lal

1b

ibl

ic
1cl
1c2
1c3
1cd
1c5

1co




cml selection routines

KEV 28=JUL=75 11:56

(tdigit) % get any nymber of typed digits, CA to terminate %

(tudigit) % get any number of typed digits, terminate on

non=digit %

(tidigit) % get one and only one typed dioit %

(t2digit) & get two and only two typed digits %

(t3digit) & get three and only three typed digits %

(tuldigit) % get up to
(tu2digit) % get up to
(tu3diqgit) % get up to
(tlalnm) & get one and

(t2alnm) % getr twC and

one typed digit %

two typed digits %

three typed digits %

only one typed alphanumeric %

only two typed alphanumerics %

(t3alnm) % get three and only three typed alphanumerics %

(tulalnm) % get up to one typed alphanumeric %

(tu2alnm) % get uP to two typed alphanumerics %

(tu3alnm) % get up to three typed alphanumerics %

(tlalpha) % get one and only one typed alphabetic %

(t2alpha) % get two and only two typed alphabetics %

(t3alpha) % get three and only three typed alphabetics %

(tulalpha) % get up to
(tu2alphe) % get up to
(tu3alphe) % get up to
(tinaln) % get one and

(t2naln) % get two and

(t3naln) % get three and only three typed non=alphanumerics %

one typed alphabetic %

two typed alphabetics %

three typed alphabetics %

only one typed non=alphanumeric %

only two typed non=alphanumerics %

(tulnaln) % get up to one typed non~alphanumeric %

26206
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(tuZ2naln) % get yp tec two typed non=alphanumerics % 1c31
(tu3dnaln) % get up to three typed non~alphanumerics % 1¢32
(tipunc) % get one anc only one typed punctuation character % 1c33
(t2punc) % get two and only two typed punctuation characters % 1c34
(t3punc) % get three and only three typed punctuation
characters % 1¢c35
(tulpunc) % get up to one typed punctuation character % 1c36
(tu2punc) % get up to two typed punctuation characters % 1c37
(tu3punc) % get up to three typed punctuation characters % 1c38
(ttint) % get a base ten integer, CA to terminate % 1c39 |
(tutint) % Cet 3 base ten integer, terminate on non base ten
input% 1c40
(toint) % get a base 8 integer, CA to terminate % 1c4l |
. (tucint) % get a base 8 integer, terminate on non base 8 inputs 1c42
(thint) % get a base 16 integer, CA to terminate % 1c43

(tuhint) % get a tase 16 integer, terminate on non base 16
input% 1c44

% the following selection routines make use of the cml

variable: cmlradix = which is declared in p2fynct, but which

probably should be a builtin cli variable, % 1c45
(tbint) % get & base cmlradix integer, CA to terminate % 1c45a

(tubint) § get a base cmlradix integer, terminate on non
base cmlradix input$g 1c45b

(tbdigit) % get any number of typed digits in base cmiradix,
CA to terminate % lc4sc

(tubdigit) % get any number of typed digits in base
cmlracdix, terminate on non=digit % 1c454a

(tlpbéigit) % get one and only one typed digit in base
cmlradix % 1cdSe




mnl selection routine
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W

(t igit) % get two and only two typed digits in base
cn 1X % 1c451

(t3bcigit) % get three and only three typed digits in base
cmlradix % 1c45¢q
(tulbcigit) % get up to one typed digit in pase cmlradix % 1c45h
(tu2bdigit) % get up to two typed digits in base cmlradix % 1c451

(tu3dbdiglit) % get up to three typed digits in base cmlradix
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Pun of the year award goes tO0,..

You’ve got to ke Kidding! A marginal existencel!l!l! (72 cols, no
less) =dave 1







JBP 29-JUL=75 01:15
Answer to Millstein on Milestones

Bob:
Here are answers to your questions on the milestones we sent last
week, these are & preliminary response and we will be send & updated
set in the next week,
Front End
1) new tool = ola tocl, Is the distinction here due to user
TELNET? If so, then we have a serious problem since there are no
tools now other than encapsulated ones,
#%% The cld vs, new tool distinction is accurately
characterjized by the use or not cf Telnet for communicatjion
between the Front End and the tool, ###
#%*% NLS is @ new tool and is not encapsulated, ###

2) wWhat does "runs" mean = "fully" depugged or just available for
use?

##% "runs" means availabple for use, #&¥
. 3) You don’t have milestones for FE=10 (display, old tool), FE=11
(half duplex tty, new and old tool), FE=11 (display, old tocl),
Aren‘’t these part of FE task 3?
#%% We are not sure that it makes sense to talk about accessing
0ld tools in display mode, This should not be a difficult task
te do if it does prove tc be desirable, ##a

##% We are hOT planning to implement half duplex access via the
PDP=11 version of the Front End, ###

4) How much resource will be diverted to produce the three
reports?

The reports on:
a) Frent End Measurements and Efficiency
b) CML evaluation
c) New Front End Features

are a scheduled part of our work and o0 not represent a
diversion of effort,

. Tools
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Answer to Millstein on Milestones

1) You don’t say when you’re taking the cake out of the oven,
i.e., what are milestones for installing NLS in NSW (per your SCW
Tools task 1)7 Could you split these milestones into two heaps =
one relating to NLS installation and the other to NLS enhancements
(per Tools tasks 3 and 4)7?

¥#¥% Qur milestone "Base in NSW accessed {n char tty mode" is
the first step in "taking the cake out of the oven", We now
realize that by the date given we will only be able to access
this core set of nls via the front end, not have nls use the
works manacger file system, i would not claim nls (or any tool)
was installed in nsw until it both (1) was controlled by the
works manager and interacted with the user via the front end,
and (2) utilized the works manager file system, wWe now believe
that we can only achieve part 1 by mid augqust, The second and i
think very important part depends on you, We need very definate
and specific specifications of the interface to the nsw fille
system, either the works manager primitives or the "tenex
forman", and we need to know when these proceduyres will be
avallable for use, We cant take the cake out of the oven till
we know what kind of oven it is and when it wil)l be turnned on,
-

As i saild this is a preliminary response, we will try to get our hote
reorganized as vou suggest and take another look at the .items you ask
about, We will be sending along a revised list iIn the next week,

==jon,
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HGL 29=JUL=75 09:46
Notes About Case Shift at ISIC: Solution to Content Searching
Problems {n TNLS

A warning to those of us using TNLS at ISIC:

Have you iscoverec substitutes not working? Have you discovered
content searches not working? Do not be deceived as 1 once was,

Just because ycu don’t need to say NO RAI at ISIC doesn’t mean you
can get away withocut telling it yvou are a TERMINAL TYPE TI733!
Without doing this, all your characters (even with shifts) are taken
to be lower case for the sake of content searches, etc, in TNLS,
After much frustration, I discovered this guite by accident and
discovered that others were similariy ignorant, Note that this
secret holds even though vYou are able to get Upper and Lower case
teXt in upon entry. Ah, sweet mystery of NLS, Note also that you
cannot Jjust quit or controle=C to the EXEC, change your terminal type,
and continue, You must change your terminal type and start over with
fre NLS.,

Note to Applications: Could this be a bug?

26210




HGL 29=JUL=75 09:46 26210
Notes About Case Shift &t ISIC: Solution to Content Searcning

. Problems in TNLS

(J26210) 29=JUL=75 09:46:;:;:: Title: Author(s): Harvey G,
Lehtman/HGL; Distribution: /FEEDBACK( ([ ACTION ) ) SRI=ARC( { INFO=ONLY
J ) ; Sub=Collections: SRI=ARC FEEDBACK; Clerk: HGL;

'



Hopper, Charles H, 1
C, pPeters, Dirk H, V
watson, bon 1, ANDC
Special jhe Feedback
pavig L, Retz, Laura
Larry L, Garlick, Pr
Brooks, € ly Boli
Ehardt, ay n Re P
Belleville, ene -
MC( lv'."\'l., E 1 S.
odhdy L. jonnsén, Ja
gondurant, Jeanne -
Jonathsa . Postel,
eyer

' ougia
rovy., ar
an | nu

¢ MAary

3 etzge
iscilla A,
¢ RlTta HYS
anko, Susé
Cchoa, nn
ratner, a
mes H, Bai

pnecCK, ar

Elizabet

sold, Pamela

Engelbar

CLr

G, Lehtman,

Kenneth Ek

arcin
James C

E e

Hardy, J. D,
Norton, Jeffrey

(Ken) victor,

ellan, Buddie J, F1

Karolyn

th, Log A

veinbera,

\.'t

Marctin,
K. Akle

jigmentatio
Gaill Roetter, Rober

Jo

an Hamllit

da S, Maynarad, RKober

Jeanne

Leavite,

y L. Keeney, Elizat

Feinler,

IPRIEY N

ne,

Ny
Ne
t

1

on

1AM
an

De
JoO
,0u

-

L N.
Rodn

eth K
elley

A

4
s
4

1

K

.
0
[

S

Ad

icharc w,

Andy PoggQioQ,

cornish,
rse M,
ph L.

rian C,

Lieperman,

e

Y

A,




JAKE 29=JUL=75 11:36 26211
Inconsitencies in Margins

Rejournalized to pPut it in the DPCS subcpllectior




I curr
margin
userog

output

e

C

alsplay
Lroil
nagaili
1T OTK
reogone
be star
tre th

ce
VA - |
s Of
nt w
outLep
1€ 1

lal

set to 72,
juickprint
INLS termin

printer 1S
is 71, and
rvative est

cost us a mo

ault riant
ptidns avall

nar

JAKE

1l
ac
{m

net!

arg

ible

9=

on

for d

JUL=758

le

hat tr
an

all 4@

eviati

11:36
in
’

mace
is

money

evices

ons

VAW




Inconsiter

(J26202)
reinler/Ja

J ) ;3 Sub

£

i’ Iitle
/JSRI=ARC(
=ARC

or(s):
i | )
lerk:

(|






DPCS Domains

message journalized fcor the record



29=JUL=75 12:37 26217

237
DPCS Domains
I
18=JUL=75 1138«EDI VANNOUHUYS: Parts of DPCS, distribution of |
Planning documents |
Pistripution: YVATSON, vannouhuys, michael
Feceived at: 18=JUL=75 11:38:34=-EDT ]
By chance 1 was looking at Elizabeth®s screen when a message fron
you about staged growth od DEXlike things came across, If we are
talkiing abocut the"the DPCS thing" there are two parts you don‘t
mention Ut are relevant {n y mina: ajfds to editing (things like
devices that will work like blue pencil and further developments
Of the Kinc of editing alds recetnly added to ocdify) and Contrel
nechanisms for published docuements, rpresumably related to the
journal,
I see it as part of nucleation that I Know apout these things and
relay ARC thinking to appropriate people, e,9, Tom Humphry. I
hop it this planning goes on it gets into some 1like a journal
lte that helps recoraing a relay,
I'nat sounds a little snippy, HmmmI éidn’t mean it that way, as Jirm
)rton would la
1
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Request for Permrisslion to Journalize old Message

I am trying to throw sway or or journalize my old messages. Do you
see any opjJlecticn to0 ry journallzing ycur messadge O0f: the loth about
details of final report publication? 1
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Weekly Report cf the NLS Development Group

Belleville 1
Done last week (July 21 to 25) 1a
Vacation -1 tal

To do next week 1b
wWork on the graphics to COM path, ibl

Work on the cluster think piece, ib2
Cornish 2
Done week cof 07/21 2a

Substantial progress on detailed coding and depugaing of
formatting part of COBOLAIp, Reread LAC’s original CUBOL memo
and journellized a response (kjournal, 26186, 1:w) setting forth

the formatting algorithm for COBCLAID, 2al
T0 d0 next week 2b
‘ Finish COBOLAID, await LAC’s response to my comments. PBegin
study of routines I am to inherit from KXelley, these include
Help and user subsystems, 2b1
Kelley -
Done last week to July 25 3a

Changed name of ARC tool interface file to "Core" (for "Core

AKw") and pegan re=organization from this point of view, Set

up all existing tcol description files to work in the new

multi-file environment, 3al

Discussed general documentation transfer and maintenance
procedures with Jeanne B, to be carried out with the new
Substitute command in Modify tool/subsystem, 3az |

Made further modifications to AFM format program, Found a bug

in OP tc COM, 3a3

Do 3b
Continue re=poraganization of Core, crioritize and

responsicilitize the parts of Help with Bev, ib1

. Begin on Letter Program, 3b2




EKM
Group

Weekly Report cf the NLE Development

Lehtman
1 August
Done
Flle intertace document
gutput processor directives
o do
Advise Kirk ané Jan,
Continue debugging NLS=9,
Finish DEX/LSI=11 Cluster terminal document,
Finish IUEXEC document,
work with Raldy on DSS paper,
Work on IDENT cocument,
PDesian DSPGEN rewrite,
25 July
Done
Finished Final report rewrite,
Found bug in NLS=9,
Assisted Kirk and Jan Cornish,
Sent cff Cassette documents to the Journal,
feil Told Don about L10 bug with
workeé on I0DEXEC File system interface
Addec new directives to Output Processor,
Tc do
Advise Kirk an¢ Jan,

Continue debugeing NLS=9,

30=JUL=T75

DROPping CATCHPHRASES

Jqocument,

11332
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Weekly Keport cf the NLS Development Group

Finisk DEX/LSI~11 Cluster terminal document in Bob’s

EKM 30-JUL=75 11332 26219

absence, 4b2c
Finisr ICEXEC document, 4b24d
work with Raldy on DSS paper, 4b2e
work en IDENT document, 4p2f
Pesicn DSPGEN rewrite, 4b29
Maynard 5
25 July 5a
Done last week S5al
Re=corfigured the Middle=end into & general purpose 110
component andé an NLS specific component Sala
To do next week 5a2
integrate nls-Be and KEV‘’s depbugger with the middle~end and
. test with DPS, 5a2a
Michael 6
Done last week (July 7 through July 25 3 weeks) 6a
Fixed Sincer character size tables in 0,P. bal
Made new Com tape for sample AF manual ba?
Test NLSS eoitor= NOT DONE bal
Helped Jan Cornish 6ad
Got ready for trip 6ab
Finally cot blank tapes to tymshare 6ah
Try to find out how WM file system will work ba’
Work on milestones for NSW proposal 6as
Trip to Montogmery to assess and plan experiments for usSwk in
document producticn and COBOL programming bay




Weekly

EKM 30=-JUL=75 11:32

Report of the NLS Development Group

Trip te D>C> (Pentadon) to determine status and future of AFM
66=1 and other NSW problems

write critigue of the Analysis of 5 Text Editors including NLS
done at the ¥Fentagon

Fix preblems in the AF Format program

Revise two sections of the ‘Final Report’

write NLS accomplishments for the gquartly management report
Review File package document written by HGL

Create (with HGL) a new OP directive to facilitate formatting
Alr Force documents for COM, the printer, and microfiche

do next week (july 28 = Aug 1)

catch upe on what’s going on, find out where we stand in
relation to schedules, and make a plan,

Assiagn Karolyns work to DSM, HGL, EKM

Assign Kirk’s work to Cornish

Review File package Document and make sure it gets off

Work on lIdent system Document and very rough Journal design

Get procfs of Vel 3 Ch 1 to Pentagon and Gunter

Review time cards to see what’s getting charged to the NLS NSW
subpreojects

Assortec meetings = no doubt

26219
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Front End Meeting Notes

This note summarizes & series of meetings about the NSW Front End
(FE) implementation, 1

The attendees were : rww dlr jle chi jew llg jbp andy dia 2

Our current estimates of the sizes of the various code and data ‘
modules are given in the file <ehardt, fe=memory=~consumption,>, 3 |

The following i{ssues ané tasks have evolved over the series of
meetings, under each issue or task is the current status or

.
resolution, 4 ?
(1) CHI = recduce to size of the CLI context: goal BK 4a 5
BK 15 ok qay |
(2) CHI JEW LLG = corbine DFS and CL1 into a sindle process 4b
case 1 = B4700 coce also works with DPS 4p1 E
case 2 = only CLI uses DPS 4b2 |
This appears nct to be promising, rather a design utilizing ,
‘ a shared page between DPS and CLI containing both code and '

data, and using signals or EMTs to communicate events to .
each cther 1l0oKs more interesting, (See=-=number 11) 4b2a L

(3) DIA - £ix L1011 compliler to parse large segments of code to .
generate more optimal code (this version of the compiler will not
run under nls but from the exec) 4c

This looks to be more work that previoysly discussed, but is

still being explored, (See-=number 18) 4cl
(4) JEW - reduce the size of the DPS context: goal 2K 4d |
2K appears to pe fine, 461

(5) JLE DLR = investigate the buffer and memory magement in ELF,
investigate buffer and code optimization in exec and telnet, d4e

Suggestec that demand pagling system would be a win, but this
appears toc be far more work than we want to take on, 4e1

0ld tool access the TELNET code could be reduced from 1000 to
600 words for a savings of 400 words, In such a system if the
CL1 were to play the role of the EXEC the 3000 word EXEC would

‘ pe eliminated, 4e2

For system with no normal TELNET, only special TELNET for CLI |
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JLE ncw Says that this cant be right but dosent know what
the true statement is,

(6) JLE « talk to DEC about prices for disks, memory etc, for
11/40, 11/45, and 11/70,

Price List Ubtained

- figure out the size of the code for CLI mannaged context
switching anc for display featurets

Display Coce on 10 takes 4K, so estimate b6-HK on 11,

Context switch code should be small a few hundred words at the
most,

(8) LLG = investlgate the ELF facilities that can be used to
recuce the size of the DPS code

I'here is not very much to be saved here, but the ELF primitives
w111 be used where appropriate, An estimate of 20-24K for the
DES code is reasonabvle,
This goes with (2) above,

(9) DLR JEw CHI = investigate eliminating ELF,
[here i{s not much to be saved, but it would be useful to list
the primitives alocng with the amcunt of space that would be
saved if the primitive were deleted and the prodgrams that would
be impscted I{f the primitive were deleted,
##% Still Not Done ##%

(10) JLE DLE = Evaluate the relative merits of ELF, UNIX and RSX11
fOor our needs,

prepare & note for our internal use that compares these systems
and our reqguirements especially noting their facilities
relating to:

real and virtual address space management

gisk management

process structure

interprocess communication

26220

4h
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##% Still Not Done ### 432
(11) LLG - DPS~CLI communication 4K

prepare @ note on the design for the DPS = CLI communication
considering bhoth the shared page and message mapping

technigues, incorporating comments by CHI and JEW, 4k1
##¥ Still Not Done #x# 4k2
(12) JLE = Prepare order for disk 4l
Order for 512 K fixed head disk to be prepared ASAP, (Also an
order for an edditional 32 K of memory). 411
#¥% Still Not Done #w«% 412
(13) RWW = Send note stating our general problem to nsw Steering
committee, 4m
A note »xas sent (see =~ 26099,), 4mi
(14)CHI JEW LLG = Review of the proposed DPS/CL1 interface design
‘ with attention to the single vs, multi=~ process alternatives, 4n
Done (see~== number 11) 4nl
(15) DLR JLE = Investigate alternative memory management Schemes 40

Rough estimate is that 4 man months would pe required to revise
ELF to use variable size real pages, and that this would be
desirable fOor other reasons (eg input output management), To
revise ELF to allow variable size virtual pages might be

accomplished with 1 man month of eftort, 401
[to be scheduled] note on implications and effort involved
if this task is undertaken, d4o01ia
#%% St11]l Not Done ###» 4o01b

(16) JLE - pevelop the position paper for the steering committee,

deliver a draft version to COMPASS, 4p
Position Paper sent, (See == 26181,). 4pl
(17) CHI = Ereakdown of CLI code, 4q
Done (see==26144) 4q91
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(18) DIA = L1011 status report: what remains to be done, current
expectations of savings, 4r

Done <see==26170,2 art

(19) ?7?? = Stucy the relative efficiency of Li1Cll vs assembly

code, 4s
(to be scheduled] 4s1
##% Still Not Done ##*# 452
(20) LLG DLR = Storage Management at

prepare a8 note cn storade management technigues, there must be

a choice petween the following: 4tl
current tLF primitives 4tla
L10 runtime 4t1b
new (cr moditied) routines 4tic

{f the 110 routines were chosen and compilea by 11011 the
savings tc be made by hand coding are estimated to be 20% by

CHI and 50% by JLE At2
pone, (See-=Garlick,stamngt,) 4t3
(21) JLE = B4700 code 4u

Estimate received from Triolo that the "null-lP" will take

7000=8000 words, 4ul
(22) 22?2 = coordinate KEV”"s debugger with PP=-11 testing, 4v
##4 Still Not Done ###% avi
(23) LLG ANDY CHI DLK JLE = Design the FE-11 4w

Prepare & draft design document on the FE~11 that 1s based on
the follcwing assumptions:? 4wl

Mimimal ELF changes qwla

A clean interface between CLI and DPS s0 that DPS could be
run in another machine {if necessary 4wlb

CLI and UPS do self overlays and control disk i/0 themselves qwlc
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The desicn Should enanle us to answer questions such &s the
following:

HOw many processes are there in the FE
How many address spaces are there in the FE
What are the modification we want to make to ELF
Fer storage management
Fer D1sk 1/c¢ management
### Still Not Dcne #x#x
(24) ANDY LLCG JLE DLR = FE=11 Implementation
It was also resolved that we should proceed to construct a test
version cf the system even tho it may only suppOrt one or two
users,
This reguires several pieces to be operational:
‘ VM ELF = DLR
Loader = ANDY
Flea DDOT = DLR
CLI=11 = JLE & ANDY
DPFS=11 = LLG
##% Still Not Done ¥»#
(24) RwW JBF = FE functionality vs, minimial implementation
We will be called on to defend the need for specific functional
capabilities in the FE vs, the expense and difficulty of
implementation,
*##% Still Not Done ###
(25) JLE JEF = Design FE=11 using alternate archnitectures

= Using FDP11/70

= Using FPpPP11/03 (=LS111) districuted CLIs

26220
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NLS Backend / horks Manager Flle System Interface Reguirements

Overview==- Works Manager / NLS=Backend File System Interface 1

For the NLS Backena (NLS=BE) to be fully integrated into the NSW
environment, it must make use of the Works Manager (WM) file

system for file management, Discussions held earlier in July

between ARC staff, Bob Millstein of MCA and Rick Schantz of BBN
concerned the mode of interfacing the NLS Backend operation to the

Works Manager file system, la

Before these discCussions we had intended to directly access WM
tunctions such as those oytlined in Millstein‘’s memo of 22 May
1975, wWM=PROCEDURES, Schantz’ development of the Encapsulator for
existing tools with 1its implicit calls on these functions and the
related development of the Foreman would permit us to avoid such
direct access, Our earlier understanding of the intention ¢f the
Foreman (outlinea in an earlier draft of this note dated 3 July |
1975) has been supplemented by further discussions with Millstein, ib

Thus two different but related approaches have been considered: .
in the first NLS-BE would interract with the WM tnrough direct DFS
calls on WM procedures; NLS=BE woulé be responsible for
maintenance of the Lecal Name Dictionary (LND), In the second
approcach, NLS would access the necessary wM file system functjions
. through a ccmponent xnown as the Foreman, AS We currently
understandé the Foreman, calls would be in the form of
pseudo~JSYSs, It wWould appear to the NLS~BE as an extension of
the TENEX operating system, The Foreman would manage the LND; all
necessary interaction with the WM would be through this channel, 1c

The only documentaticn we have of WM proceduyres is Millstein’s
memo of 22 May 1975, To a large extent the functions listed would
be sufficlent to allow us to develop the NLS code changes
necessary to interface to the WM file system, There are sone
minor exceptions: we feel some functions need clarification and
possibly minor redefinitions in order to handle some NLS=BE
capabilities described below (e,d,, SETSEMAPHORE and
UNSETSEMAPHCRE); at least one new function would pbe desirable
(READSEMAPHCRE), These additions are described in a later
section, Parameter specifications in Millstein’s memo need
elaboration and confirmation before code can be written from the
procedure descriptions, 1d

| Our conversations with Millstein in early July opened the
possibility of the use of the Foreman, but did not expand upon the
gocument we nad, NoO design currently exists for the Foreman,
though our assumption has been that at least all the WM file .
system tfunctions would be accessible, Again, no interface code in
NLS=EE can be written until a4 detalled design document is

. produced, 1e
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To create the NLS~BE interface to the wM file system via either of

these approacheés will reguire almost the same amount of Wwork,

Given the fact that NLS=BE is embedded in DPS, the code

differences between direct calls on the WM and pseudo~JSYS Foreman

calls is largely syntactic with minor exceptions, 1£

NLS=BE can operate in the NSW environment as a tool talking
through DPS to the FE even without using the WM file system; we
can continue to use the local TENEX file system, We feel,
however, that tnis hole needs to be filled as soon as possible
since other tasks must awalt its completion, For example, our
design for the installation into NSW of & Journal system
necessarily reguires knowledge and experience with the WH tile
system, We must select between the Foreman and direct calls to
the WM: the latter may be useable sooner, but the former is
estnetically more attractive, we feel it will take apout one
calendar month after final specification of the WM functions (or
the Foreman ftunctions/syntax) for us to complete the necessary
code modifications toO NLS~BE with the exact time dependent on
vacation schedules and other commitments, In order to firmly set
our milestone date for NLS~BE operating in NSw completely
interfaced to the WM file system, we must have a date for the
publication of these specifications and an estimated date of

. inplementation, 19

For our purposes the publication of the design 1s more

critical: we can code without the Foreman or WM file systenm

peing completed as long as the procedures and their parameters

are well specified, 1g1

The rest of this note outlines some of these considerations in
greater detall and describes some of the file operations currently
performed in NLS, inh

pgur Current Understanding of the Foreman 2

The running version of NLS accesses the TENEX file system through

the use of various JSYSs such as GTJFN, OPENF, and CLOSF with

certain flag settings, The Foreman would make avallable a set Of
additional pseudo=JSYSs (the set to be determined) which would

gain control through the TENEX JSYS trap mechanism, The Foreman

would do appropriate WM calls and maintain the Local Name

Pictionary (LND), 2a

Note that such functions are implicit in the Encapsulator for
exsisting tcols developed by Schantz at BBN, The Encapsulator,
nowever, adaitionally does TELNET interaction for the tool and
hanales pPS interactiocn, Tools such as the NLS~BE live in a
. DPS environment and already have terminal interaction handled
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by the FE, Thus while there is some overlap between the

Encapsulator anc the Foreman, and while some of the code

modules may be identical, the Foreman may be more properly

thought cf as being an extension to the operating system (TENEX

in this case, but potentially others as well) which serves as

the WM interface to NSW tools, 2al

Jon Postel anc Jim white nave considered in & preliminary

manner pcssible modifications to the TENEX implementation of

DPS necessary for the Foreman to coexist witn the NLS BE,

Minor changes are probcably needed to hangle interrupts and fork
structure communication, They shoyld be made aware of any

decisions concerning the Foreman desian, 2az2

Aside from minor code to manage the LND in the

direct-call-on~=the=WM approach, the NLS code involving these

direct calls would be structurally identical to code calling

Foreman pseudo~JSYSs: 1in one case we would make Foreman

pseudo~JSYS calls; in the other case, we would make PCP calls on

the WM, while the former would be esthetically preferable since

the wM functions would appear as extensions to the operating

system, the amount of design and coding effort at ARC would be

apbout the same in pboth cases, 2b

current NLS Use of Fille JSYSs 3

In the parts ot the NLS Backend which will be used in NSW, GTJFN,

OPENF and CLUSF are used in fairly unexotic and straightforward

manners, For Instance, we do not have the JSYSs complete the

names of files or ask the user for confirmation, All terminal
interaction is isolated in higher level procedures in the current

NLS and will probably be handled by the FE under NSwW, 3a

In only cne case do we currently attempt to get a JFN on an

unusual device: this is in the "Connect terminal" command to
accomplish shared screens, This command, {f implemented at all

in the NSW environment, will probably be handled through the

Front Enc anyway, 3al

There will pe no proclem putting a file name into the appropriate

form for the pseudo=-JSYSs of the Foreman: either Works Manager or

TENEX format are acceptable to us since we currently are doing an
internal translaticn most of the time fn NLS anyway, We coyld map

one form intc the other as necessary, Extensive use is made of

the JFNS (JFN to string) JSYS, but in fairly non=critical areas

(i,e,, to display error messages when files are not opened, to

obtain strings for internal tables), Again, the format required

by the Foreman does not appear to be critical, 3b
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This is not to say that we will not have to put many changes
into the current code to get inte the correct NSW file name
format, But such additions to the code were anticipated under
any implementation,

Rick Schantz was concerned with session terminatlion and special
uses of terrinals, We feel such questions are irrelevant in our
case: all terminal interaction and termination 1s handled by the
FE, We are not interested in the parts of the Encapsulator which
60 TELNET interaction: this part is not needed by us as, again,
we will be communicating via DPS with the FE,

Creation of New Flles

Another unusual file operation done by NLS occurs in the creation
of a new file; because of some problems in TENEX, a file does not
really exist until it has been closed, We therefore open, close
and open the flle at creation, In the NSW environment, we assunme
that on creation a copy of the file exists in the NSW environment,
even if there 1s a subseqguent crash., This is in keeping with our
goal of minimizing the amount of work which can be lost 1in the
event of a crash.

. Non=NSW Files

NLS will make minimal use of non=NSW files, Instances in which
non=NSW f£iles would occur include temporary work files and general
system files (save files of processors or systeém data hases),
since we will issue Foreman pseudo=JSYSs or calls on the WM when
necessary in addition to the usual TENEX fille JSYSs, we can
selectively avoid dealing with the Foreman and the wH in the case
of non-NSW system or work files, Thus, an escape mechanism for
non=NSk files in the Foreman is not essential for NLS (though it
may be necessary for other tools,)

Ssimultaneous Multl=user Access to Files== Locking Mechanism and File
pata Validity

NLS nhas implemented code which deals with the proplem of files
which have (posSsibly) multiple readers with one ¥riter, 1Tne
solution adéitionally provides a flle system which 1s very secure
across system crashes, While it is anticipated that the exact
current implementation (which makes use of a locking mechanism
pased in the TENEX user settable word and something known as a
wvpartial Copy File" described pelow) will not be used in NSW, we
feel Foreman / WM file system functions which permit similar
capabilities are necessary, In this section we discuss the user
view of the mechanism as well as the current implementation and
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some system commands it makes possible, We abstract what we feel
are essential features to be carried over to the NSW, ba

NLS currently permits files to be opened for read access; if a
user tries to Write on the file, an attempt is made to "lock" the
tile, When a file is lockeds, it may be modified only by the user
who has it lcckec, Other users may examine the file with read
access, but do not see the current editor’s changes while the lock
1s still on the tile, When a locked file is loaded by a user
other than the one who has the file locked, the f£ile is seen in
the state it was in at the time the lock was set; only read access
may be obtainec, and a message is displayed stating that the file
1s locked along with the name of the user who has it locked, This
information often proves useful in personal negotiations between
members of & group who may wish to work on the same material, The
fact that only one person may have the file lockedg at a time
implies that only cne person may make edits at a time, This
minimizes the problems inyvolved in collating simultaneous changes
Lo the same file by more than one user, 6b

I« R R =

In the current NLS a file is locked by changing a bit in tne
user settable word using the CHNFDB JSYS followed by creating a
partial copy flle opened for write access; changes in the
. contents of the original file are reflected only in the partial
copy until an expljcit update causes the data to be meraqed, 6bl

Note that unlike the TECO edit buffer, the partial copy is a

real file: output is made to the disk and the data is as safe

as data in the original file, The partial copy is NOT a

buffer, 1In most instances in the event of a crash, barring

only massive hardware failure, users would lose only material
currently being enterea, i1,e,, Oone line or statement, wWe ainm

for this level of security on N5SW as well, bb2

The mechanism 1s invisible to the user and is reasonably secure,
It permits many people safe access to a body of data; if a user
loads a file which someone else has locked, he will not be able to
edit it, but will be able to see its state pefore the edits began,
Works in pregoress are not visible to anyone other than their
creator until an update which also unlocks the file, This concept
has proven to pe very useful in the case 0f users making major
edits: flles may be locked indefinitely and personal negotiation
may be carried out by other users with the user who has the tile
locked, In a programming environment such as the one at ARC, the
lockina mechanism has saved costly integration of code changes
made on a file simultaneously by more than one user, This
teature would be valuable in the NSW as well, 6¢c

. In the NSW environrment, we will not be using the partial copy
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mechanism cirectly, Because the WM maintains a secure version of
the original file, a user may makKe his edits in his copy of the
file and incorporate them upon delivery in the kM sense, The
locking mechanism is however still useful and could be implemented
through the use of the SETSEMAPHORE and UNSETSEMAPHORE WM
commands, Semaphores should be settable after a file has been
transmitted to the NLS tool, Users may just want to read a file
and not deprive other users of the possibility of obtaininag the
tile for write access and locking if desired, (It goes without
saying that one should only be able to set the semaphore 1f one
has write access in the TENEX sense, delete access in the Www
sense,) Delivery back to NSW should not imply the resetting of
the semaphore, A useér may want tc keep a file locked for several
sessions; for security, however, it is desirable for the file to
pe delivered back to the WM at the end of sessions, perhaps with a
Gifferent name which may be calculated by NLS from the original
name, The semaphore on the original would remain set, 6d

The description of the OPEN function in Millstelin®s memo
suggests that most of this is possible, OPEN checks if the
user has COPY access to the file (read access in the TENEX
seénse,) 1f the user &lsoc has DELETE access and a parameter is
trye or the i/a tool descriptor (which we don®t fully
' Understan¢) nas a particular value, the semaphore is sSet if it
is not set already and the file copiec to the current tool, An
earlier version of the file may be obtained if the user so
inaicates, In NLS we do not want the sémaphore to be set upcon
OPEN, Wwe definitely want to be able to get an earlier version
of the file {f the semaphore 1s already set by another user; it
may be useful for us to have the file in which edits are made
nave another tile nameé to prevent "trims" of directorles
(deletions Oof all but the highest versions), Thls would
suggest a sliohtly different use of the semaphore mechanism; of
course, implementation details can be workea out and must be
done in conjunction with MCA, While we are not committed to a
particular implementation, we are committed to the user view of
the systen described above, 6dl

It would ve useful for us to have a user id assoclated with the
setting of the semaphore, It would also be useful to be able

to read the semaphore before doing the OUPEN; this reading

function would return a false if the semapnore of the file is

not set and, if it is, would return the user 1d of the user who

has the semaphore set, The exact implications of a set

semaphore are not clear from the 22 May memo, A clear

understanding of the function is essential both by ARC and by

MCA, 6d2

. For the system to work efficiently there may have to be
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provision in the Foreman and the WM for reading the semaphore
to find cut if a file is locked and py whom; this information
could pe uséd by NLS to translate the name of the oricinal file
into the file in whicn edits are being made, I[f a file is
locked by the current user, the reguest may be "changed" by NLS
to a regquest for the related file with modifications in it;
all other users would access the original file and would not be
permittec write access, we want to minimize and if possible
eliminate the necessity of the Fcreman knowing about NLS, but
efficient facilities to handle the locking mechanism are
desirable,

This area appears to be the one which poses the most potential
difficulty in our use of the Foreman and the WM File system as
it is currently designed,

The NLS comrmand "Delete Modifications” may be uUsed by a user who
has @ file lcckec and has been making edits, Upon execution ot
this commanc, all changes made since the last update disappear and
the file is unlocked, The "Delete Modifications" command may be
implementec In NSW by deleting the copy of the file with the
modifications, unsetting the semaphore in the original and getting
@ new copy cf the original from the WM,

Functions Needed in the WM File System or Foreman by the NLS=BE

The following 1s a list of functions descriped in Millstein’s 22
May memo which are essential to the implementation of the NLS=BE
file system interface; the more detailed specifications in that
document are assumeéd tc be in effect, 7The parameters need & bit
more elaboration before we can program from them, Cases which
require mincr redefinition and suggested new functions follow,

DELETE

RENAME

SETSEMAFPHCORE (see below)

UNSETSEMAPHURE (see below)

CLOSE

COPY

OPEN (possibly acceptable, but read the discussion on the
locking mechanism above)

DELIVER
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The semaphore mechanism needs clarification; as noted above we
wWould like to have a user id associated with a set semaphore,
MOreover, we would like to be able to read this value without
copying the file, A careful (perhaps too careful) reading of the
22 May memo sudggests that ids can be suppllied as parameters to WM
functions cnly by the FE! (See the paragraph in section 1 of that
document which dlscusses ids as parameters,) Assuming this was a
mistake, we make the following suggestions for the semaphore
commands,

SETSEMAPHORE (1d, filespec, maxlist, ghelp)
=> NSh=filename

The WM verifies that the tool can use SETSEMAPHORE, that
filespec designates a unique file to which the user has
gelete access, and that the semaphore is not already set,
Assistance is obtained via PCP HELP return or direct FE call
as in the ftile system memo, If all is well, the semaphore
1s set on behalf of the user whose id 1s passed and the
NEW=filename is returned,

UNSETSEMAPHORE(L1d, filespec, maxlist, ghelp)
=> NSW=fllename

. I'he kM verlfies that fllespec designates a unigue file to
which the user nas delete access, and that the semaphore is
set on behalf of the user, Assistance is obtained as usual,
[f all 1s well, the semaphore is unset on behalf of the user
whose 1d 15 passed and the NSw-filename 1s returnead,

READSEMAFHORE(filespec, maxlist, ghelp)
=> flleé~semaphore=valye

The WM verilfies that fllespec designates a unigue file to
which the user has COPY access, Assistance is obtained as
usual, 1If all is well, the semaphore value of the file is
returned, It 1s elther FALSE i1f the semaphore is not set or
the 1c ot the user who has the semaphore set,

The OPEN function may need slight modification to avoid implicit
semaphore setting it it 1s not desired, O0Other parameters need
clarification,

wWe stress again that we are not committed to a particular
implementatjion; we just want the functional characteristics of
the NLS-BE to be as cdescribed in the other sections of this
aocument, C(theér suggoestions will be welcomed,

. NLS=BE / NSW File System Interface Time Requirements
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It will take approximately one calendar month after the receipt of

detajled Foreman or «M file system specifications to implement the .
NLS=BE intertace to the NSw file system whether the Foreman or .
direct WM call approach is selected, Note that this estimate does !
not take into account considerations such as vacations which are |
scheduled in the near future by key members of the NLS~BE team, '
In order to get exact dates for our milestone estimates, we should ]
receive a cate for the expected publication of these detalleod ,
specificaticns ot either or both the Foreman or NSW File System I
functions from MCA as soon as possible, 7The expected date of |
complete implementation of these functions would also be usetul ,
for estimating when debugging could take place, Only upon receipt :
Of these estimates can we decide which approach to follow, 8a
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Uverview==- WOorks Manager / NLS~Backenad File System Interface

For the NLS Backend (NLS=BE) to be fully integrated into the NSW
environment, it must make use of the Works Manager (WM) file
system for file management, Discussions held earlier in July
between ARC staff, Bob Millstein of MCA and Rick Schantz of BEN
concerned the mocde of interfacing the NLS Backend operation to the
Works Manager tile system,

pefore these dlscussions we had intended to directly access WM
functions sych as those outlined in Millstein’s memo of 22 May
1975, wM=PRCCEDURES, Schantz’ development of the Encapsulator for
existing tocls with its implicit calls on tnese tunctions and the
related development of the Foreman would permit us to avoid such
direct access, OUur earlier understanding of the intention cf the
Foreman (outlined in an earllier draft of this note dated 3 July
1975) has peen supplemented by further discussions with Millstein,

Thus two cdifferent but related apprcaches have been conslaereds:
in the first NLS=BE would interract with the WM through direct DPS
calls on WM procedures; NLS-BE would be responsible for
maintenance of the Local Name Dictionary (LND), 1In the secend
approach, NLS would access the pecessary wM file system functjons
. through a ccmpoenent Known &s the Foreman, AS we currently
understand the Foreman, calls would be in the form of
PSeudo~J5¥Ss, It would appear to the NLS~BE as an extension of
the TENEX operé&ting system, The Foreman would manage the LnD; all
necessary intersction with the WM would be through this channel,

The only doecumentation we have of WM procedures is Millstein’s
memo of 22 yay 1975, To a large extent the functions listed would
be sufficient to allow us to develop the NLS code chanaes
necessary tc interface to the WM file system, There are sore
minor exceptions: we feel some functions need clarification and
possibly minor redetinitions in order to handle some NLS=RE
capacilities descriped below (e,g,, SETSEMAPHORE and
UNSETSEMAPHCRE); at least one new tunction would pe desirable
(READSEMAPHCRE), 1hese additions are described in a later
section, Parameter specifications in Millstein’s memo need
elaporation and confirmation before code can pe written from the
procedure descriptions,

Dur conversations with Millstein in early July opened the
possibility of the use of the Foreman, but did not expand upon the
document we had, No design currently exists for the Foreman,
though our assumption has been that at least all the wM file
system functions wWould be accessible, Again, no interface code in
NLS=BE can be written until a detailed design document is

. produced,
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To create the WNLS=BE interface to the WM file system via either of
these approacheés will require almost the same amount of WOrkKk,
Given the fact that NLS=BE is empbedded in DpS, the code
differences between direct calls on the WM and pseudo=-JSYS Foreman
calls 1s largely syntactic with minor exceptions,

NLS~BE can operate in the NSW environment as a tool talking
through DPS to the FE even without using the WM tile system; we
can continue to use the local TENEX file system, We feel,
howevVer, that this hole needs to be filled as soon as possible
since other tasks must awalt {its completion, For example, our
design for the installation into NSw of a Journal system
necessarily requires knowledge and experience with the WM file
system, We must select between the Foreman and direct calls to
the WM: the latter may be useaple sooner, but the former 1s
esthetically more attractive, Wwe feel it will take about one
calendar month after final specification of the wM functions (or
the Foreman functions/syntax) for us to complete the necessary
code modifications tc NLS-BE with the exact time dependent on
vacation schedules and other commitments, In order to firmly set
our milestone date for NLS=BE operating in NSW completely
interfaced tc the WM file system, we must have a date for the
publication of these specifications and an estimated date of
fnplementation,

For our purposes the publication of the design 1s more
critical: we can code without the Foreman or wM file systenm
peing completed as long as the procedures and thelr parameters
are well specifliec,

The rest of thls note outlines some of these considerations in
greater detall and describes some of the file operations currently
performed in NLS.

pur Current Understanding of the Foreman

The running version of NLS accesses the TENEX file system through
the use of variols JSYSs such as GIJFN, OPENF, and CLOSF with
certain flaa settings, 1The Foreman woula make available a set of
additional pseudo=JSYISs (the set to be determined) which would
gain control throudh the TENEX JSYS trap mechanism, The Foreman
would do approprlate WM calls and maintain the Local Name
Dictionary (LND),

Note that such tunctions are implicit in the Encapsulator for
exsisting tools developed by Schantz at BBN, r'he Encapsulator,
however, additionally does TELNET interaction for the tool and
handles DFS interaction, 7Tools such as the NLS5=BE live in a
DPS envireonment and already have terminal interaction handled
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by the FE, Thus while there is some overlap between the

Encapsulator and the Foreman, and while some of the code

modules may be identical, the Foreman may be more properly

thought ot as being an extension to the operating system (TENEX

in this case, but potentially others as well) which serves as

the WM interface to NSy tools, 2al

Jon Postel and Jir white nave consicdered in a preliminary

manner possible medifications to the TEMEX implementation of

DPS necessary for the Foreman to coexist with the NLS EBE,

Minor changes are probablyY needed to handle interrupts and fork
structure communication, They should be made aware of any

decisions concerning the Foreman desian, 2a2

Aside from minor code to manage the LND in the
direct=call-on~-the~WM approach, the NLS code involving these
direct calls would be structurally identical to code calling
Foreman pseuco~JSYSs: in one case we would make Foreman
PSeudo-JSYS calls; In the other case, we would make PCP calls on
the wM, while the former would be esthetically preferable since
the wM functions would appear as extensions to the operating
system, the amount of design and coding effort at ARC would be
‘ about the same in both cases, 2b

current NLS Use of File JSYSs 37

In the parts ot the NLS Backend which will be used in NSW, GTJFN,

OPENF and CLOUSK are used in fairly unexotic and straightforward

manners, Fcr instance, we do not have the JSYSs complete the .
names of files or ask the user for confirmation, All terminal |
interaction 1s isolated in higher level procedures in the current

NLS and will probably ce handled by the FE uynder NSWw, 3a

In only cne case ¢do we currently attempt to get a JFN on an

unusual cdevice: this is in the "Connect termipal" command to
accomplish shared screens, 1This command, if implemented at all

in the NSK environment, will probably be handled through the

Front End anyway, 3al

There will te No problem putting a file name into the appropriate

torm for the pseudo=JSY¥Ss Of the Foreman: either WOorks Manager or i
TENEX format are acceptable to us since we currently are doing an
internal translation most of the time in NLS anyway. We could map

one torm into the other as necessary, Extensive use is made ot

the JFNS (JFN to string) JSYS, but in fairly nonwcritical areas

(1,e,, to display error ressages when files are not opened, to

obtain strings for internal tables), Again, the format required

by the Foreman does not appear to be critical, 3b
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I'nis is not to say that we will not have to put many changes
into the current code to get Into the correct NSW file name
format, but such addéitions to the code were anticipated under
any implementation,

Rick Schantz was concerned with session termination and special
uses of terminals, We feel such guestions are irrelevant in our
case: all terminal interaction and terminaticn 1s handled by the
FE, we are not interested in the parts of the Encapsulator which
60 TELMET interaction: this part is not needed by us as, again,
we will be communicating via DPS with the FE,

Creation of New Flles

Another unusual file operation done by NLS occurs in the creation
of a new file: because Of some problems in TENEX, a file does not
really exist until it has been closed, We therefore open, close
and open the file at creation, In the NSW environment, We assume
that on creation a copy of the file exists in the NSw environment,
even if there 1s a subseguent crash, This is in keeping with our
goal of minimizing the amount of work which can be lost 1in the
event of a crash,

. Non=NSw Files

NLS will make minimal use of non=NSW f£iles, Instances in wnich
non=-NSw files would occur include temporary work files and general
system files (save flles of processors or system data bases),
Since we will issue Foreman pseudo=JSYSs or calls on the WM when
necessary in addition to the usuval TENEX file JSYSs, we can
selectively aveoic dealing with the Foreman and the wH iIn the case
of non~NSW system or work files, rnus, an escape mechanlism for
non=NSw files in the Foreman is not essential for NLS (though 1t
may be necessary for other tools,)

Simultaneous Multli~user Access to Flles==- Locking Mechanism and File
pata valiaity

NLS has implemented code which degls with the proplem of filles
¥hich rave (possibly) multiple readers with one writer, The
solution additlionally provides a file system which 1s very secure
aCross system crashes, while it is anticipated that the exact
current implementation (which makes use of a locking mechanism
based in the TENEX user settable word and something Known as a
"partial Ccpy File" described below) will not be used 1n NSw, we
tee)l Foreman / WM tile system functions which permit similar
capabilities are necessary, In this section we discuss the user
view of the mechanism as well as the current implementation and
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some systemr Cofimands it makes peossible, We abstract what we feel
are essential features to be carried over to the NSW, 6a

NLS currently permits files to be opened for read access; 1if a
user tries to write on the file, an attempt is made to "lock" the
file, When a file is locked, it may pe modified only by the user
wWho has it locked, Other users may examine tnhe file with read
access, but ¢do not see the current editor®s cnanges while the lock
1s still on the file, When a locked file ls loaded by a user
other than the one who has the file locked, the file is seen in
the state it w#as in &t the time the lock was set; only read access
may be obtained, and a messade 1s displayed stating that the file
1s locked along with the name of the user wnho has it locked, This
intormation cften proves useful in personal negotiations between
mempers of & group who may wish to work on the same material, The
fact that only one person may have the file locked at a time
implies that only one person may make edits at a time, This
minimizes the problemrs involved in collating simultaneous changes '
to the same tile by mwore than one user, 6b

In the current NLS a tile {s locked by changing a pit {in the
user settable word using the CHNFDB JSYS followed by creating a
partial copy file opened for write access; changes in the
‘ contents of the original file are reflected only in the partial
Copy untjl an explicit update causes the data to be merged, 6b1

NOote that unlike the TECO edit butfer, the partial copy is a

real file: output is made to the disk and the data is as safe

as data in tne origina)l file, The partial copy 1s NOT a

puffer, In most instances in the event of a crash, barring

only massive hardware fallure, users would lose only material
currently being entered, i,e,, one line or statement, We ainm

for this level of security on NSW as well, 6b2

The mechanism 1s invisible to the user and {s reasonably secure,
It permits many people safe access to a body of data; 1t a user
loads a file which scmeone else has locked, he will not be able to
edit it, but will be able to see its state before the edits began,
Works in prcgress are not visible to anyone other than their
creator until an update which also unlocks the file, Thls concept
has proven to be very useful in the case of users making major
edits: files may be locked indefinitely and personal negotiation
may be carried out by Oother users with the user who has the file
locked, 1In A& programming environment such as the one at ARC, the
locking mechanism has saved costly integration of code changes
made on a4 file simultaneously by mere than one user, This
teature would be valuable in the NSw as well, 6cC

‘ In the NSw environment, we will not be using the partial copy
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mechanism directly, Because the WM maintains a secure version of
the original file, a user may make his edits in his copy of the
file and inccrporate them upon delivery in the WM sense, The
locking mechanism is however still useful and could be implemented
through the use of the SETSEMAPHURE and UNSETSEMAPHORE wM
commands, Semaphores should be settable atfter a file has been
transmitted to the NLS tool, Users may just want to read a file
ang not deprive other users of the possibility of obtaining the
file for write access and locking if desired, (It goes without
saying that one should only be able to set tnhe semaphore it one
has write access in the TENEX sense, delete access in the WM
sense,) Delivery back to NSW should not imply the resetting of
the semaphore, A user may want to keep a file locked for several
sessions; for security, however, it is desirable for the flle to
be delivered pack to the WM at the end of sessions, perhaps with a
different name which may be calculated by NLS from the oriaginal
name, The semaphore on the original would remain set,

The description of the OPEN function in Millstein®s memo
suggests that most of this is possible, OPEN checks 1f the
user has COPY access to the file (read access in the TENEX
sense,) If the user also has DELETE access and a parameter is
true or the i/a tool descriptor (which we don"t fully
understand) nas a particular value, the semaphore is set if it
is not set already and the file copied to the current tool, An
earlier version of the file may be obtained if the user so
indicates, In NLS we do not want the semaphore to be set upon
OPEN, We definitely want to be able to get an earlier version
of the file if the semaphore is already set by another user; it
may be useful for us to haye the file in which edits are made
have another file name to prevent "trims" of directories
{(deletions ot all but the highest versions). This would
suggest a sligntly different use of the semaphore mechanism; of
course, implementation details can be worked out and must be
done in conjunction with MCA, While we are not committed to a
particular implementation, we are committed to the user view of
the system descrited above,

It would be useful for us to have a user 1d associated with the
setting ¢f the semaphore, It would also be useful to be able
to read the semaphore before doing the UPEN; this reading
function would return a false if the semaphore of the file is
not set and, 1f it is, would return the user 1id Of the user who
has the semaphore set, The exact {mplications of a set
semaphore are not clear from the 22 May memo, A clear
understancing of the function is essential both by ARC and by
MCA,

For the system to work efticiently there may have to be
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provision in the Foreman and the WM for reading the semaphore
to find cut if a file is locked and by whom: this information
could pe used by NLS to translate the name of the original file
into the file in which edits are being made, 1If a file is
locked py the current user, the reguest may be "changed" by ANLS
to a request for the relateada file with modifications in it;
all other users would access the original file and would not be
permitted write access, We want to minimize and if possible
eliminate the necessity of the Foreman knowing about NLS, but ‘
efticient facilities to handle the locking mechanism are :
desirable, 643

This area appears to be the one which poses the most potential
difficulty in our use of the Foreman and the WM File system as -
it is currently designed, bd4

The NLS commang "Delete Modifications" may be used by a user who
has a file locked and nhas been making edits, Upon execution of
this command, all changes made since the last update disappear and
the file is unlocked, The "Delete Modifications" command may be
implemented in NSW by deleting the copy of the file with the
modifications, unsetting the semaphore in the original and getting

. a new copy of the original from the wM, 6e

Functions Neecec¢ 1n the WM File System or Foreman by the NLS=BE 7

The following 1s a list of functions descriped in Millstein’s 22
May memo which are essential to the implementation of the NLS<BE
file system interface; the more detailed specifications in that
document are assumeéd to be in effect, The parameters need a pit
more elaboration before we can program from them, Cases which

require mincr redefinition and suggested new functions follow, Ta
DELETE 7a1
RENAME 7a2
SLISLMAFHGRF (see below) 7a3
UNSETSEMAPHURE (see below) Ta4
CLOSE 1a%
COoPY Ta6

DPEN (possibly acceptable, but read the discussion on the
locking mechanism above) 7a7

. DELIVER 7a8
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The semaphore mechanlism npneeds clarification; as noted above we
woula like to have a user id assoclated with a set semaphore,
Moreover, we would like to pbe able to read this value without
copying the tile, A careful (perhaps too careful) reading of the
22 May memo sudgests that ids can be supplied as parameters to wM
functions only by the FE! (See the paragraph in section 1 of that
document which discusses ids as parameters.) Assuming this wvas a
mistake, we make the following suggestions for the semaphore
commands,

SETSEMAPHURE(1d, filespec, maxlist, ghelp)
=> NSW=filename

The WM verifies that the tool can use SETSEMAPHORE, that
tilespec designates a unique file to which the user has
delete accéss, and that the semaphore i{s not already set,
Assistance is obtained via PCP HELP return or direct FE call
as in the tile system memo, If all is well, the semaphore
is set on behalf of the user whose 1d is passed and the
NSW~fillename is returned,

UNSETSEMAPHURE (1d, filespec, maxlist, ghelp)
=> hNSW=fllename

. The WM verifies that filespec designates a unigue file to
which the user has delete access, and that the semaphore is
set on benalt of the user, Assistance is optained as usual,
1£f all is well, the semaphore is unset on behalf of the user
whose i{d is passed and the NSW=fllename 1s returned,

READSEMAPHORE(filespec, maxlist, ghelp)
-> file=semaphcre=value

Ihe Wy verifies that fillespec desianates a unique file to
which the user has COPY access, Assistance is obtained as
usuval, If all is well, the semaphore value of the file is
returned, It is either FALSE i1f the semaphore is not set or
the 1¢ of the user who has the semaphore set,

Ihe UPEN functlon may need slight modification to avoid implicit
semaphore setting 1f it is not desired, Otnher parameters need
claritication,

he stress again that we are not committed to a particular
implementation; we just want tne functjonal characteristics of
the NLS~BE to be as described in the other sections of this
document, Cther suggestions will be welcomed,

‘ NLS=BE / NSW File System Interface Time Reguirements
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It will take approximately one calendar month after the receipt of
cetailed Foreman or wM file system specifications to implement the
NLS=BE interface to the NSW file system whether the Foreman or
direct WM call approach is selected, Note that this estimate does
not taKe intc account conslderations such as vacations which are
scheduled in the near future by Key mempbers of the NLS=BE team,

In order tc get exact dates for our milestone estimates, we should
receive a date for the expected publication of these detailed
specificaticns of eitner or both the Foreman or NSW Fille System
functions from MCA as soon as possible, Ihe expected date of
complete iwrplementation of these functions woula also be useful
for estimating when cebugaging could take place, 0Only upon receipt
Of these estimates can we decide which approach to follow,

26222
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This menmo presents the current sizes in decimal words of the various
cemponents of LPS=1U, 1Thls breakdown does not include the L10
runtime environment or writable storage, 1

Symbols to the right of the varlous size figures are defined as

follows: 2
# code which 1s present in another form in DPS=~11 2a
< code of which only part {s present in DPS=11 2b
= coge absent in DPS=11 2¢

15530 Total 3

184 Global catchphrases (tor errcr handling) 3a
220 Main program 3b
230 < Record cetinitions (defining internal data structures) 3c
395 Main prodrams for varjous DPS contexts 3d

509 ® Processor operation processing routines [(IVDPS, RRDPS,

etc,) de

7178 Iincoming message processing routines (CALPE, RTNPE,
etc,] 3t
790 Kead=only taples 3q
5 ¢ Processor cperation dispatch table (IVDPS, RKDPS, etc,]) 3ag1
18 € IpPC aispatch table {inter=forks/inter=host) 392
24 Message definitions [CALPE, RTNPE, etc,) 3q3

28 bata structure definitions {(USER INFO, PSEL, DSEL,
etc,) 394
100 < System procedure definiticns (HLPPE, ABRPE, etc,) 3g5
100 < User call definitions [(PECAL, LRDDT, etc,] 3496

105 < Table cefinitions (describing internal

tables) 397
210 < System call definitions [CRTPS, CALPE, etc,) 398
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1555 Incoring system procedure call processing routines in
11le Channels Icreate, allocate, release) 3nl
210 < Procedures Llinterrupt/resume/abort.helpl 3h2
309 packages lopen/close) 3n3
374 < Processes [initialize/terminate, introduce/separate) 3h4
546 = LUata stores (create/delete, read/write, lock/unlock]) 3h5
2895 System Call processing routines 31
o4 Fackages [open/close] 311
99 - Data stores (Create/delete, read/write, lock/unleck) 312
145 = LOCKS [Create/delete, set/remove) 3i3
172 = Supprocesses (create/delete) 3i4
265 = Events [Create/s/delete, slgnal/test/walit) 315
322 = Chanhels [create/delete, send/recelve] 3i6
437 < Frocessors [create/delete, signin/ready)
155 < Processes [create/delete,; introduce/separate]
936 Procedures fcall/visit, allocate/release,

acqulire/release, interrupt/resume, note/nelp]

1974 support subroutines
g20 Opereting system interface
2221 Internal bookkeeping

HY & Event management

102 Error handling

215 & Context management

226 [able searching

234 Storage management

~N
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634 QUeue and table management
725 < Taple entry appendages (initialize, terminate, etc,)
4933 Communication
58( Message transmission; remote system procedure calling
738 Resource control (locking)
934 Inter=process communication
45 # Inter-host (skeleton only)
410 = Intra-nost
479 Common
1222 Date structure conversion

1459 = Processor address space manipulation

26223
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Recently Published Cassette Information Collected and Sent to Larry

Crajin at Gunter

The following are coples of recent Journal items which reflect our
current policies with respect to the CASSETIE system, Please note
that some of the limjitations are due t¢ TIP puffer sizes and the lack

Of any flow control on the network,

we can only gquarantee the

validity of cassette material read in uynder the circumstances
described below until further notice, There will be some minor
changes made to some of the support pregrams Upon Jan Kremers return

trom his vacatioen,

JHK HGL 21=JUL=~75 19:24 26163== Current (15-JUL=75) Cassette

Restrictions

The following restrictions currently apply to the use of tne
CASSETTE utility and DEX, Software modiflications to be made
witnin tne next weeks will offer greater security of data capture
through the network and will permit a wider variety of cassette
hardware to be used, but problems with the nature of the TIF »
deyice (which was not designed with the cassette process in mind)
preclude major improvements without further developments which

will pe outlined in later notes,

The Cassette recorder used must have the folowing remotely

addressable controls:

1) rewind

2) record

3) stecp record
4) reac

5) stop read

Additional cassette hardware specifications may be found in the
WORKSTATION EQUIPMENT REFERENCE MANUAL, NIC § 23809,

At present (7/15/75) the only
supportec are the following:

ICP=TERMICETTIE 3100

TECHTIRAN 4100

(i) specific cassette drives

26224
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Operation of the CASSETTE UTILITY and hence DEX iftself cannot i
be guaranteed when any other type of drive is used, This list
“111 be expandecd in the future, Z2a4

At the present time cassette input through line processor
terminals is not supported, This facility will be available in
the new version of the CASSETTE UTILITY. 245

When the CASSETTE UTILITY is used on a TIP line one must be
absolutely sSure that the size of the TIP buffer for the line
being used 1s greater than the size of the longest tape record
to be processed, 1his restriction is necessary because the
cassette drilve cannot be stopped while it {s reading a record,
[f this rule 1s not followed, the program w%ill hang, drop
characters and in general pehave Iin an unpredictable and
unreliable manner, In some cases, modifications to the sizes
of buffers used for cassette input will have to be arranged
with the Network Control Center to follow specitications of
ARC, If there is difficulty getting all data through the
network, ARC should pe consulted with Information about the TIP
used, the TIP port, and the tape record size, Zab

. wnen the CASSETTE UTILITY is used via a TELNET connection the
TELNET escape character must be changed to something other that
the defaylt "4, ("W is recommended), TELNET must also be told
to operdate in "transparent mode" to avoild interception of
control and special characters from the tape, 2a’

We are in the process of lnvestigating the CASSETTE problem and

nope te have & somewhat more reliable software package

available within the next few weeks, The above restricions,

however, will remain in force, Problems and questions

concerning tne DEX and CASSETTE UTILITY systems should be

forwardec to LEHTMANEBBNB, or KREMERSEBBNB, Z2ah

HGL 21=-JUL=75 20344 26164~~~ Some TIP butfer sizes 3

The tollowing List of TIP buffer assignments was provided by Joel

Malman of the Network Contrel Center on 16 and 18 July, They

should be useful in tne analysis of Cassette problems, The list

¢f TIPs was obtained from Applications; there are a few others

which shoul¢ also be included (such as RADC?) Numbers are octal,

Input buffers are me&sured in words at two characters per word,

Output butfers are couble buffered; therefore the output puffer

listed may be taken as the octal pbufter size in characters,

Except for AMES and Tymshare, the list was compiled over the phone

and may be incorrect in places due to my stenographic ineptitude, 3a
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Note &also the fact that Joel expressed shoCk that we would even

consider putting the TIP which was designed
to use in the middle 0of a cassette based system,
will indeed overflow,

Keypoaras"

i1s no flow centrol in the TIP and buffers

AMES:

PORT INBUF
10250258
3=64 34

65 1

bo 34

67 1
T10=74

5 1
16=77

ARFA:

PORT INBUF
1 0

2 244

3 122

4 122

‘ $=7 122
10 122

11 104

KIRKLAND 3
PORT INBUF
1=3 266
4=7 133
10=17
20=37
40=77

MITRE:
PORT INBUF
20 M W

10 17

13 17
16,17
20=26

27 17
30-33

34 77

OUTBUF
5217

71

1

102

1

34

1

34

OUTBUF
173
511
164
173
164
173

51

44

OUTBUF
554
206

55

26

13

OUTBUF
37
176
37
1
17
176
17
104
17
77

(960079600 SCOFE)
(300 MODEMS)

(SPARE)

(15071200 TTY)
(SPARE)

71 (300 MODEMS)
(SPARE)

71 (300 MODEMS)

51

133
55
26

37

37
204

"for people typing at

There
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PURT INBUF QUTBUF
1-14 101 64 (300 MOREMS)
15,17 202 202 (208A EXTERNAL CLOCK MODEMS) 3]

HGL 28~JUL=75 15:09 26204~- Clarifications on Cassette Restriction
Document (25163,) 4

Kirk’s guestions (33043,) about our Cassette restriction document |
(26163,) were quite good, Control=W is indeed used by Termicettes
as the rewind control character, Thus the suggestion in our
earlier document about the appropriate escape character setting
for operating the cassette system through TELNET should have been
generalizecd to suggest that the escape character should not be one
Oof the control characters which activate the cassette terminal -
being used, (1 thnink controleP is OK, but we shouldn’t generalize

about all terminal types: they may each require a different TELNET

escape character,) 4a

The second gquestion is more difficult to answer: there is NO
command to change TIP input buffers.: The TIP, as stressed by Joel
Malman of NCC, was not designed to handle cassette terminals, TIP
butfer sizes are assigned by NCC and must be changed by them, I
. Can assure ycuy that they would not want to change tnem frequently,
All we can do 1s finc out from tnhe user which port is being used
1f data is being lost and suggest they get on a port with bigger
cutfers, 1Thils is not possible on some TIPS which have phone lines
assigned to none-specific ports, If some customers are assigned
deadicated lines (and ports) it may be possiple tO set one or two
of them to & si1zé large enough to be used by a cassette terminal,
The ultimate solution awaits the development of buffering flow
control hardware in the L§SI-11 lineprocessor, 4b

Martin Hardy has suggested that our phrasing of reaquired functions

to be present on the Cassette terminal device was confusing: none

of our current devices has a stop read control, #e meant to imply

that the read record command should stop reading at the end of a

| reasonably sized record, generally a line of text, 4c
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messages from watson

(wOrk) temporary work space 1

28=JUL=75 18:2683:29=EDT,398;000000000000

Majil from USC=1SIC rcvd at 28«JUL=75 1828=-EDT

Date: 28 JUL 1975 1531-PDT

From: WATSON at USCelSIC

Subject: hignetts mallsbox

T0: carlscn at IS1

cc: postel at BBNB 1a

B111 I just tried to send @ message to the steering committee
incluaina hianett ancé it did not recognize him at isi did I spell
his name wrong or does he get mail someplace else like maybe
ODffice 1? Thanks Dick

30=JUL=75 10323:21~EDT,1185;000000000000

Mail from BBN=TENEXB rcvd at 30-JUL=75 1023=-EDT

Date: 30 JUL 1975 1020-EDT

Sender: WATSCN at EBN-TENEXB

Subject: PDF 11 costs

From:; WATSCN at BEBN-TENEXB

To: carlson &t IS1

CC: WARSHALL, POSTEL, EHARDT

Message=10D: <[BBN~TENEXB)30=JUL=75 10320:42-EDT,WATSON> 1b

Bill, we will Get together & detalleq breakdown of the COst
comparison of 11/40 and 11770 along with cost of 11/05 and send
you, The 11/05 used ¢n a per terminal basis will need to
intertace to some sort of host or TIP and we will want to OjscCuUSS
the various considerations and likely total system &and per
terminal costs for various likely cases ie a situation like at
Gunter where there wll be many terminals, @ case where a site
might only want & couple etc, That will be the subject of a think
piece we will get together, The cost of PDP 11 type hardware is
coming down at a fair rate, Wwill get difference in cost of PDP 11
memorvy tocay veérsus what it was a year ago as example, As
mentioned vesterday 1 think cost of 16K from DEC is around s3K
today and can be obtained from independent suppliers for as ljittle
a8s §2,3K for 106K, will look up what it was a year ago, Back with
more details soon, DiICK ===e====

30=JUL=75 21:42:51=-EDT,67563:000000000000

PCates: 30 JUL 1975 2142-EDT

From: WATSON

Subject: two gquick stream of consciousness type notes sent to
carlson to keep his nead loose on fe To: engelbart at UFF1CE=1,
postel 1c

30-JUL=75 19:15:36~E0T,2101;000000000001
Date: 30 JUL 1975 1915-EDT
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From: WATSON

Supject: perspective on FE coOsts
To: carlscon &t IS1

ecy watson, warshall

in thinking about FE costs there are many angles that one can go
at it, Some useful in comparing different design approaches but
the couple that are really dominant economically are raw
hardware costs for fe as part of the total computing picture for
the user, his time, training time, communications across the
network, , cost of TEH time etc, For example taking one incomplete
example using BBN prices of 600K per year to run a machine, The
cost of the 11/40 fe i{s about 100K amortized over 4 years yields
§25K / year, On the assumption that each one supports 20 users the
cost for a cne user slice is 1,250 for fe and S$30K for TBH use or
fe is about 4% of total cost, if network packet costs are thrown
in it is less, Wow if fe supported 40 users cost per year per User
wWould be $§625 and percent would be around 2, The second point is
the cecrease in hardware cost at about 20% per year, Such that a
$100K syster today will be around S30K in the 1979~80 time frame
reduces above percents for fe eyen more, One can go on to show
significant savings for communications and in TBH if fe begins to
do Ltasks thus allowing more users to be supported in TBH. For NLS
4s an example we expect fe to free TBH of from 10-30% of its
cycles, If cne then adds to apove cost savings to tool builders of
bejng able to wWrite User gnterface procram rather than bujlding
terminal contrecl parser etc the total picture for NSW fe can be
painted very economically attractive even when cost of memory
requirements are as described, On top of that one gets into the
hard to define cost savings of variocus user services, more
responsive service of having fe close to user etc, The above crude
outline is type that would need to be used to look at econocmics
and cost benefit of fe or various approaches, I think the present
épproacn when compared on such a basis with simpler ones will come
out very favorably, Just thought I would throw above at you for
mind fodder, Best DiCK =wwwe==

30=JUL=75 21:11347=EDT,43773000000000000
Date: 30 JUL 1975 2111-EDT

From: WATSON

Supject: scpme after thoughts on fe economics
To: carlsen at I51

cc: watson

Bill,

AS polnted out 1in previous note we are talkiny about a very
small arcunt Cf money per year per terminal for the feé no

26225
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matter what approach is used and it does concern me Lo see you
wWorrying so narc at this stage Of & newW develOpment about
trying te find ways to optimize that small percentage,

The point I did not make in the previous note which to me may
be the most important one is that there is so much to learn
about what facilitjes we want in the NSW that is really going
to be scaled for delivery in the 78«80 time frame, that we want
to offer as aovanced services as we can with in reason now so
Weé can get experience with them curselves, users can dget
experience, tool vendors can get experience etc S0 we can spec
the final procuct from real Knowledge, 1g1

The te 10 is going to be essentially done in next week or so
before wM demo, With out modifving their tools old tocl vendors
coula write the CML intertace spec for their tool and we
provide the full range of fe services to their users with very
little work assumming of course they can turn off the normal
messages from thelr tool when it parses the command string that
finally gets sent, We think it would only take Charles for
example 2-4 hours max to write the CML discription of the SUS
editer, Its even easier to insert old tools with less service
for user, A simpler fe approach may save a few dollars
initially but will deprive us of a chance to test services and
ideas that could prove dlrectly or in their next pass or two
to be worth far fer more even if they only prove we do not want
them in tnhe final product, It is this important developmental
exploratcry flavor even with real users doing real work that
seems to me to be getting lost, 1g2

I remenpber back 7=8 years ago when 1 was getting some graphics
and interactive R&D Qoing in Shell that when management saw the
price tag for general graphics terminals which back then cost
around $100K they got stuck with that number stuck with that
number, But even with that number, which is an order of
magnitude almost bigger than the per terminal numbers we are
talking about for fe, when you pointed out the amortization and
computed tnhe hourly cost of running one and placed it in
perspective with communications costs and the costs of the
timesharing system pehind it they could relax think in whole
system terms including the users overheaded salary and support
what was going on,

Now we are talking in order of magnitude per user smaller
numbers but same big picture needs to be kKept in mind, 193

Bill {f you are being pressured from some body on steering
committee whe does not see thils type of picture I would be
glad to try and put it in perspective for them as on a
sensitivity pasis the whole NSW system economics are just
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not very sensitive to fe costs or whether it supports 20 or
60 users,

The economics are very sensitive some quick arithmetic shows to
savings fe can give to TBH cycles and communication costs,
Quick assumptions show me that for NLS the fe could save
possibly as much as $5,000 per year in communications costs per
terminal and troml0=-30g per year in TBH costs depending on
assumpticns on IBH CPU cycle savinas assumed, For other tools
it coylc ce more or less, I used Telenet rates in thinking
about packets above,

This quick &nalysis shows me we want to push more functions out
of the large TBHs like the Tenexes into the local machine and
tavors trhe larger 11/70 running tools locally like NLS editing
etc that are frequently used even {f fewer users are supported
and we want to encourage tool suppliers to do their parsing in
the fe and other functions that would reduce TBH loads,

We need tne NSW evaluation contractor who has the time te work
with people like us to get all these full picture ways to look
at things out on the table, I sure would appreciate some
feedpack on these two notes as to whether or not they were
useful, Must get home now, Dick

30=-

JUL=75 22:04:45=EDT,1827;000000000000

Date: 30 JUL 1975 2204~gDT
kFrom: WATSCN
Supject: Now for some good news

To:
cc

10

[BBNB ) <PUSTEL>NSW=STEERING=COMMITTEE,LIST:
postel, ehgrdt: watson

NSW STEERING COMMITTEE

Qur document sent out last week listing address requirements
for FE software (we need to be careful to distinguish term
"address requirement" from "memory requirement® as the two are
independent assuming a secondary storage devicCe; however, then
transfer bandwidth and memory access interference between CPU
anad secondary device need to be considered) indicated that the
11/40 with limitations on pboth main memory size and bandwidth
while useful 1in the short term was not the best intermediate to
long term cholce,

Wwe have been looking at configurations in two directions = one
the features and cost of the 11/70, the other a configuration
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based on very small 11/03 or 4 to take over for Line Processor,
display (terminal) control, and CLI,

The former 1s (somewhere in $15Kk=30k difference range for
comparable conflgurations) so close in cost to the 11/40 and
otfers sc much mere both in bandwidth and memory capacity, that
our preliminary 1look indicates the 11/40 is already obsolete
for this type of application, The 11/70 offers other
advantages as well,

Ihne other approach using the small 11/03 or 4 also 100KS very
attractive, It appears very cost competitive and to have pnice
scaling properties, A think piece on these approaches is in
the wWorks with costs, Either approach fcollows nicely on work
to=agate,

I am sendind thls note now hopefully not premature, to share
the gooc news, after having had one sent out with some pad
news,

only regret is that 1 have two 11/40"s sitting on my floor,

31=JUL=75 11:083:37=EDT,520:;000000000000

Late: 31 JUL 1975 1108=-gDT

From: WATSON

oUpject: carlsons reply to my notes of yesterday
Io: engelerart at OFFICE=-1, postel

31=JUL=75 0607=PD1 CARLSON at USC=ISI: Notes on Front=enao costs
Ristribution: WATSON AT BBNB, carlson Recejived at: 31=JUL=75 1
agree wilgh your 1ldeas My problem iSs that we are suypposed to have
an operational system in 1978, including sufficient

AFDSC and AFDSDC now own PDP=11/40s,

That will ce the FE computer, at least for thenext couple of
pill

26225




JBP 31~ L= 15:21 206225
ces from satson
(J26225) 31=JUL=75 15:21:;::; [itle: thor(s): phathe o
Postel/JBP; DListribution: /JBP( [ INFO= LY 3% b=Collections:
oRl=ARC; Clerk: JBF;




JEW 31=JUL=75 16315 26226
NSW Protocols weekly Status Report: 31=JUL=75

NSW Protocols weekly Status Report: 31=JUL=75 1
JIM WHITE 1a
Major Responsibility: DPS~10 l1al
Accomplished Last Week l1a?2

= Continued debugging CLI/DPS/NLS system with DSM/CHI, 1a2a

- Implemented most of the new DPS~10 teatures outlined in
last weexk’s status report, 1a2b

= Sent memo to Stu Schaffner suggesting that the WM make
availarvle to tecols, an INDEX data store called "FEPH"
containing the tocl’s process handle for the FE, lazc

= Touched bases with Rick Schantz regarding his progress
interfacing the encapsulator to DPS, 1a24

Learned that he’s working with Schaffner (whose DPS
intertace code he®s using) but has vet to really get off
the ground; the ball rests with Schaffner at the moment,
‘ but I indicated my readiness to assist whenever required,
Learned also that he’s ready to test the encapsulator
with JBP®s user Telnet code, as soon as it 1is made
available to nim, lazdl

= Reviewed secong dratt of LLG’s DPS~11 user intertace spec,

= Annctatec previously published DPS~10 storage breakdown
and SNDMSGed it to Warshall and Carlson,

= Reviewed Doug Wells’ NSW Protocol Meeting minutes,

= Wrote 1nitlial and final draft of reply to proposed Message
Transrission Protocol Subcommittee, incorporating the
comments of CHl, JBP, JDH, and RWW,

= Proofea Journal section of final report,

- Mailed a copy of the 22=NCV~74 PCP documentation to Marty
Michael at Brown university, at his request,

= ho cdebugaing of CLI/DPS/WM system with Stu Schaffner this
past week,

Scheduled Next week
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= Continue debugging CLI/DPS/NLS system with DSM/CHI,
CLI/DPFS/DEBUGGER system with KEV, CL1/DPS/WM system witph Stu
Schaffner, and CLI/DPS/ENCAPSULATOR system with Rick
Schantz, as recquired,

- Complete implementation of new DPS~10 features and update
DPSJ8YS accordingly,

Queved

= Coce inter=host inter-process communication (this is not
critical patn),

Froblems Encountered

= System response (apparently the Network) has been
extremely poor this week!

= Having £o respond to the proposed message protocoel
adversely affected my ability to respond to DSM’s debudgging
needs, primarily because installation of the new DPS
features was abruptly Interrupted with the source file in a
state such that it couldn’t be recompiled,
LARRY GARLICK
Major Responsibility: DPS=11
Accomplisned Last Week

= Journalized final (7) draft of DPS=11 user intertface
description,

= Prepared a4 note on storage management 1ssues with DLR,

= Continued cocing DPS~11 event and manager management,

- Began cocding a messade block allocation monitor to be
sharec by DPS~11 and CLI=11, which relieves the caller ot
ELF-level calls of responsibility for controlling access to
message blocks,

= Learned DDT and debugged my first piece of code == the
process address parser,

Schedulec¢ for Short Term

= Continue DPS=10 => DPS~11 conversion,
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POOH 1
This Week 1a

spent monday and tuesday at the pentagon meeting with pople
about the 66-! document the are going to be revising at gunter 1al

spent the rest of the week getting ready for the gunter
trip,,,working with DEX, talking with Larry Crain to make

arrangements, looking at the documents we are going to produce 1a2
Next Week ib

i will pe at gunter for the next two weeks, ipl

Bev 2

This Week 2a

Reviewed proofs from COM file of Glossary, Fixed errors, Off

to jsic agajin, this time for Ke5's, 2al

. Completed final draft of Quarterly Management Report, except

for short blurb on NLS 7 to NLS 8 conversion, 2a2

Revamped Sendmail Sample Sessions, 2a3

Outlined documentation tasks for next nine months with Kirk,

Divided up responsibilities among bey, kirk, pooh, 2a4

Went over Help with Kirkj; began working on CORE, then switched

to Base file, 2as
Next Week 2b

WOTKk on Help Base file, 2bl

Complete and format QMR, 2b2

Discuss packaging sample sessions with Jim Bair, Find out

print runs, Send off to SRI printing, 2b3

Discuss documentation technology transfer procedures with Jim

Bair, 2b4

Kirk 3

‘ Done 3a
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Re=djd and un~djd varjous AFMFormat program directjves, 3ai
Consulted on various ways of teaching and using DEX, 3a2
Set up documentation schedule with Bey, 3a3
Consulted on formatting various Air Force manuals with tables
and different numberings, 3a4
Discovered a search bug in Help, reewrote (and simplified) the
code in response, 3as
Got Bev started on writing description files, 3aé6
Introduced Jan to Help code, 3a7
Do 3b
Put the current list of development documentation on line, 3b1
Finish getting Help files in order for bringing up 8,5, 3b2
Wwork with Bev and review her help writing, 3b3
Continuve transfer to Jan of Help and Classe=l user programs
(wvhich now includes Calculator?), ' 3b4
Continue hassling with AFMFormat, 3b5
Begin on Letter Program, 3b6
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In talking with KEV (and indirectly with CHI) it appears that the
nesScessary mogifications to TENEX to support NLS Shared Screens for
noneenabled users would take Jeff about a week to do, It would

require another week Or two to get the changes through Tymshare, 1

It shouyld be noted that this change represents a departure from i
standard TENEX, It is unlikely that we could get BBN to pick it up :
for standard release, This not only means that the feature would not

be available at BBN and ISI, but for each future TENEX release, the

edits and reassemblies would have to be repeated for OFFICE=1, 2
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Notes on the NSW Protocol Meeting June 11-13, 1975 1

by pouglas M, Wells 1a

(DWells at MIT=Multics) ib

07/31/75 ic

SECRETARY'S COMMENTS 2

Thisg meeting, which was held at SRI-ARC, was called to disCuss the

NSW protocols, This was the first large~scale meeting at which MIT

and UCLA were prepared to be other than interested spectators, The
agenda announced included: a report on the the current

implementation status of DPS, a discussion of features which were
hard/impossible to implement on the other hosts (primarily Multics

and 0s/360), a discussion of the File Package, and a discussion of
problem areas which might be handled in a re~design of DPS, 3

AS the meeting wore on, however, it became obvious that the group as
a whole was uncertain as to the direction that it should be
proceeding, In particular, there seems to be no reference source
(either a written documént or a particular person) to which specific
‘ questions can be directed (with reasonable expectations of a correct

reply), The types of questions that keep coming up are of the forms 4
Is feature X to be included in NSW? 4a
Is it to be included in the first demonstration? 4b

where feature X 1s such things as automatic validation of Alr Force
standard COBOL source format, or assoclation Of use=types with NSW
files, It is to be hoped that the appointment of COMPASS as

Technical Coordinator as of July 1 will help this situation
tremendously, 5

The primary result of this meeting, I believe, was the familiarity
gained with concepts of implementation of other parts of NSW and of
other operating systems, The fact that a day and a half were spent
considering how to interface the NSW file system to Network host'’s
native file systems can only indicate the magnitude of the problems
that were faced and (hopefully) partially solved, 6

[In the time between the meeting and the publication of these notes,
the Steering Committee has written a public letter to Steve Warshall
of COMPASS which goes a long way towards the defining of goalg, both
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longwrange and immediate, of the NSW, It is to be hoped that
iteration of these goals will lead to a interesting and useful
product,] 7

These meeting notes have been prepared with the expectation that

some of the overview material is of more importance to nonwattendees
than the particulars of some of the later discussions, Accordingly.
there has been an attempt in these meeting notes to reproduce more

of the substance of the first day overviews and status reports when
compared to the brief summary of the discussions that occured during

the last two days of the meeting, (It is also the case that the
substance of the discussion of the File pPackage and the other

protocols will eventually appear as protocol descriptions,) 8

Finally, it should be noted that the opinions expressed herein are
mine,,, 9
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DAY 1: WEDNESDAY, JUNE 11, 1975 11

The meeting commenced at 9300 AM, After introductions, Jim White
proceeded to report on DPS version 2,5, Jim explained that DPS was
currently coded and he was in the process of debugging, At the time
of the report, Jim was using the TENEX version of the FE to debug

the intrae-host communication facilities of DPS, 12
12a
For the benefit of all present, Jim then gave a overview of DPS: 13

The Distributed Programming System (DPS) has a higher=level model

in which the world {s viewed as processes Communjicating with

other processes, DPS processes remain undefined but are

characterized by having associated with them such things as
Procedures, Data Stores, and Processors, The Procedures and Data
Stores are organized into Packages primarily for purposes of

access control, Each packade consists of one or more procedures,

and zero or more data stores,) Furthermore, each process has one

or more Processors, A processor is akin to an execution point

moving in an address space 13a

Among the concepts supported by DPS are: a Procedure Call to

allow a program to call another program (possibly on another

host), a Coroutine Linkage mechanism to allow two or more

procedures to pass control back and forth among themselves, a

Note facility to allow lowerwlevel routines to inform

higherwlevel routines that some event of possible interest to it

has occurred, and a HELP return to allow a higher=level routine

to provide assistance and additional information in anomalous
situations, 13b

DPS has a small number of Data Types to allow communication of
information between processes, pata Types allowed include;

INTEGER, BOOLEAN, BIT»STRING, CHARACTER«STRING, INDEX, EMPTY, and
LIST, 13c

DPS allows processes to interact in a number of ways, One process

can create another (thus inferior) process, A process may be
introduced to another, pre=existing process (by a different

process that already knows about each of the two processes),

Finally, a process may "splice" inself to another, pre=existing
process (with no interactton with another process), 134




JBP 4=AUG=75 12127 26229
I Notes on the NSW Protocol Meeting June 11.13, 1975

The discussion which followed raised several issues about the
protocol: 14

» because of the tree structure of processes encouraded by DPS,
the relationships among "spliced" equivalent (preeexisting)
processes seems unclear, 14a

« the inclusion of the concept of processors seems to cause some
problems in terms of simplicity of implementation, 14b

= because the note facility (as implemented by the DPS NTEPE IPC
message) is defined to send the note all the way to the top of

the procedure call stack, the use of this information by both
programs and human users seems uncertain, 14c

* the actual use of the help facility (as implemented by a DPS
corroutine call) SeeMs uUnclear = particularly when there i5 an
attempt to solve a real problem several levels down in the

procedure call stack, 144

Bob Millstein then gave a status report on the Works Manager, He

sald that large portions of the WM were running using dummy

procedures for certain cross=net functions, He stated that since May

15, they have been using the Command Level Interpreter (CLI = the

TENEX version of the FE developed by Charles Irby) to debug the WM, 15

Following his status report, Bob proceeded to give the group an

overview of the wWorks Manager; an overview which he described as
nlargely theoreticaln, i,e,, without considering an implementation
within DPS, 16

The Works Managder takes a viewpoint of being a mediator in an
interconnection of processes, The WM is a collection of

noneidentical processes sharing a common data base, The WM is
primarily a resource allocator, In order to allocate and control
resources, the WM arbitrates at reguest time to check the

validity of the semantics of the call, and then may bless the
request, The primary resource that the WM controls is the NSW

File System, Other resources that the WM controls are Tools (on
TBH’s), and other WM procedures (such as the batch job stagers), 16a

In order to provide an actual service, the WM has error report
collection processes and needs the ability to communicate with
other processes, The WM is viewed as one entity rather than a set
of shared-goal entities, In order to remain simple, the WM




JBP 4=AUGe75 12127 26229
Notes on the NSW Protocol Meeting June 11e13, 1975

procedures want to be rather ignorant in regard to their
Kknowledge of the outside world,

From the outside world, the WM appears to be a transaction
processor to which requests are sent, The transactions performed
are invocations of the WM Black Boxes described in previous
docymentation, The WM gueyes requests that it cannot fulfill
immediately,

To complete the tour of current progress, Charles Irby then
described the Front End as it is to be implemented under ELF, He
described it from a functional viewpoint:

The FgE is currently envisioned as several processors (of the DPS
variety) rynning in one process which is spliced to the WM, To
emphasize that this was an implementation Viewpoint, Charles
pointed out that the TENEX version of the FE now running (CLI)
causes each useér to have a private process which is individually
spliced to the WM,

Somehow at the beginning of time, NSW EXEC is loaded and begins
execution under ELF, This program/process creates a connection to
the WM and is given an initial set of grammars, At this point,
the FE is readyY to provide service to human users at their
terminals,

When a user indicates to the FE process that he/she wants to
start a session, the FE collects login information from the user
(according to an initial grammar) and then makes a procedure call
on the WM LOGIN function, At this point, the WM is aware of the
presence of the user and the capabilities/restrictions of the
user are Known to the WM,

If the user desires to perform some simple action such as
deleting a file, he must perform some action (as defined by the
grammar that he is using) to cause the FE to perform a
DELETE~FILE call to the WM, After this call, the WM will return a
wyesn, return a wno, becayse ,,,", or will make a HELP call
indicating that more information is needed as, for example, would
happen if the name specified by the user were ambiguous,

If the user desires to perform some more complicated action such
as running NLS, he must cause the FE to call the RUN=TOOL
procedure in the WM, If the WM will allow the user to use the NLS
tool, it will then choose a TBH on which to run NLS, create a

16b

i6¢c
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process at the TBH to run the NLS tool, Assuming things are still
going smoothly, the WM will then introduce the newly-created tool
process to the FE process and supply the appropriate NLS grammar
table to the FE, Now the FE uses the NLS grammar to allow the

human user to perform procedure calls (with arguments) directly

upon the NLS tool process, 17e

Following the status reports, the discussion moved to questions

about how the WM should be viewed by other components in NSW (in
particular, TBy’s and the FE’s), This discussion finally arrived at

the yieypoint that the WM i{s one entity yhich liyes on one host

(until the implementatjion of multiple WM'S = wWphateVer that means)

and which requires some help from the TBH's, e,q,, Local Name

Directory maintenance, file trapping, There was also some discussion
about the use of the terms authorization, revocation, and budget

with respect to the use of NSW Tools, 18

In the afternoon session, the subject of "how should the WM look"

arose, This discussion wandered through various side=roads without

ever coming to much of a conclusion, Along those side~roads,

however, several pPointg did appeart: 19

control viewpoint because the latter does not seem to lend itself

to the problems associated with a user who has two (Oor more)

tools active simultaneously, nor to the user who has multiple
instances of himself/herself, (1) 19a

. = the WM takes a transaction approach rather than a process

(1) The notion of a transaction processor here is akin to the

way that airline reservation systems (for example) handle
requests, That i{s, there are one or more anonymous virtual
processors wn}ch can handle any type of reguest, No

information about a particular user is remembered in a

processor, ! 19al

In a processworiented system, however, a particular processor
(process) is assigned the task of interfacing to a particular
requestor, In this type of system information is not always
immediatedly updated into a common data base, 19a2

= the Black BoXes defined for use by the WM are such that even if

4 yser process contro)l type system were used, the global WM data

base would still have to be updated at approximately the same

points, 19b
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« in a hint at what multiple wWM’s might look 1like, Millstein

offered the viewpoint that a single WM should control a user’s
session and that the updating and use of the various data bases

of the multiplé wM"s would have to be synchronized in order that
effective control of users (by human supervisors, in particular)
could be maintained, 19¢c

= finally, it was reaffirmed that the user should view the WM as
his operating system supervisor, 194

In an attempt to get back to the announced agenda, the meeting again
picked up the discussion of DPS as a protocol; specifically as a
protocol to be used in implementing NSW, This started as a attempt
to determine if the suitablility of DPS should be evaluated
separately from a WM viewpoint and from a TBH viewpoint, After an
obscure side trip to consider how the TIP accounting system handled
the problem of multiplessite data bases, the group got back on the
path and proposed two initial opinions: No, there should be only one
protocol, and Yes, DPS was desidgned to support the WM and a number
of special purpose features had been included in DPS in direct
support of a previous design of the WM, This brought up a point as
to whether DPS was targeted at the exact goal of implementing those
functions necessary to support NSW or as it was actually phrased:
. whether DPS was at the same time, both too grandiose and too
restrictive, having, for example, both NOTE and HELP, and, having
both INTERRUPT and ABORT, (Secretary’s Notej the interpretation of
these examples and the attendant discussion won't be explained here
and probably can’t be explained at all,]) 20

After a realization that such a discussion could easily take several
weeks, it seemed to be accepted that for the time bejing, we would
discuss only that part of DPS which was needed by the TBH'S ==
something which came to be called the TBH subset of DPS, After some
thought, it was génerally agreed that the only readily identifiable
part of DPS which TBH®s did not need to implement were the concept
of multiple processors running in a single process, In response to a
question about why the WM needed multiple processors, it was argued
that processors were an answer to two problems; concurrency of
execution on behalf of multiple users (to gain reale-time speed) and
prevention of deadlocks, Because the WM may queue input reguests for

transactions, it runs risks of creating deadlock situations, 21

In order to force a solution, Carlson then outlined four courses of

action which could be taken in the near futures 22
9
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1) Throw out DPS and start over,

2) Go through DPS 2,5 and remove, add, and change the primitives
as necessary,

3) Accept DPS as is,
4) pefine a TBH subset and then choose 1, 2, or 3 above,

This immediately led to a gquestion as to whether or not there was a
strong commitment to pPS 3,0, The reason for this question is that
some of the people present felt that pPS is not organized in such a
fashion as to strongly encourage a interprocess commuynication model
of the worlds; thus if there is no commitment to DPS 3,0, then there
is a strong desire to fix the problems in DPS 2,75, but if DPS is
going to be altered later, then the various systems could live with
DPS as it stands today, Carlson stated that there was no strong
commitment to DPS 3,07 a statement which led SRI to state that they
had been previously given to believe otherwise,

In any case, it was widely believed that choice 4 above (choose a
TBH subset, and then choose something else) would eventually be the
necessary choice, At this time, Crocker proposed that that the

' choice be 4#3 ywigh the proyigo that only the TENEX implementation

this direction was that NSW would again proceed along the path of
encouraging the creation of TENEX dependencies, (It will be pointed

unresolved today,)
Proceeding along the parallel paths of determining what portions of
DPS were to be in the TBH subset, and also of determining what
software was required in a TBH, the group drew up a list of
requirements for TBH's:
In order to support the WM, a TBH must provide:
= an encapsulator for tools (at least for "old" tools.,
= an interface to access files from the WM,

= (possibly) to support version numbers for files (ala TENEX
and ITS),

10

Proceed over the next few months, The only real opjections raised to

out here that this issue was not resolved at the meeting and remains
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= to maintain a LND to provide a crasheresistant
correspondence between NSW file names and native file names, 25a4

In order to provide a background system to support NSW, a TgH
must provide: 25b

« a dispatcher to respond to ICP’s on socket 25 and create DPS
processes, 25b1

= a File Package to move files in and out of workspaces, this
function was further divided into: 25b2

* provision of temporary files (copies of NSW files and
local tool temporary files) in direct support of NSW Tools,

¢ maintenance of Permanent Files (storage for NSW files),
(It should be remembered that this is really for support of
File Bearing Hosts,])

The group then expressed this list in terms of functional

requirements on a TBH: 26
1) must talk to WM, 26a
2) must use NSy File System instead of native one, 26b
3) must pe able to tell somebody (as yet unspecified) that a Tool
has stopped, 26¢C
4) must be able to setup communication paths. 26d

5) must report accounting information both periodically and on
requgst. 26e

At this time, there was an attempt to consider scenarios of how an
actual TBH would function, In response to a proposal to consider the
B4700 as such a strawman TBH, a discussion about whether or not the
B4700«PDP11 combination should, in fact, be considered a TBH, The
primary argument for consideration of the B4700 as a TBH was that
there is going to be one of these beasts and thuys it shouldnrt be
considered special, The primary argument for not considering the
B4700 as a TBH is that it is so deficient in resources and
functionality that it might be better to consider that the B4700
useés special protocols to communicate with special purpose tools
(residing on TBH"s), The result of this discussion was an

11
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announcement by the WM group that they were not prepared to run
Tools other than on direct behalf and at the behest of a user; thus,
the IBS could not run a Tool on a TENEX, for example, 217

At this point, carlson attempted to combine the two previous
requirement lists into one reworganized list, This new list stated

that a TBH must provide for: 28
Communication paths with the WM, 28a
Accepting a message to dispatch a tool acknowledgment 28b

= acknowledgment 28b1
= establish user communication paths 28b2
= notify somebody (?) that a tool stopped 28b3
= send accounting data to WM 28b4
= translation of 811 file references into WM calls, 28p5
Movement of Files 28¢
= Permanent NSW rpile Systenm 28¢c1

# interhost movement
¢ intrahost movement
= Temporary Files 28¢2
# true temporagries
¢ copies of NSW files

The group then turned to a discussion of the conseguences of using

pPS, both in the past and in the future, CrocKker remoffered his

suggdestion that DPS probably hasn®t been the optimal way to go, but

that it probaply is close; it probaply doesn”t solve all the

problems of NSk and it probably solves some extraneous problems, In |
response to a general guestion about the state of the various TBH
implementations, Schantz implied that the TENEX Tool Encapsulator

would be finished by the end of June, Wells stated that much of an

egrlier version of DPS had been implemented, and thus Multics had

12
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many of the primitives of DPS 2,5 implemented, but that the
completion of the entire implementation was not particularly close,
Braden stated that CCN had not started any implementation, but that
the group was currently in the process of performing design choices
and evaluating implementation languages,

Continying the examination of the consequences of using pPS, the
group considered the efficiency of DPS, Two measuyres of
implementation efficiency Were offered! the number of network
messages, and the number of procedure calls reguired to perform a
function, It was also noted that two measure of network efficeincy
existed: throughput (bandwidth), and realetime delay, It was thought
by a few present that the use of DPS caused too many network
messages toO be passeéd back and forth, (Secretary®s Note: though this
issue of the large number of network messages required by DPS has
been raised periodically and was raised throughout the meeting,
there has not been one single instance of a proposed simple protocol
change (short of grossly modifying the HostwHost protocol = and thus
requiring all hosts to totally rewrite their NCP’s and operating
system interfaces) which would reduce the number Of network messages
necessary to transmit a file, for example, This would tend to
suggest that the number of messages used withing DPS is close to the
lower bound of messages needed, Rather, a number of suggestions were
made later as to how to reduce the number of procedure calls (and
thus network messages) in support of the File package,)

For the remainder of the day, the group discussed the Interprocess
communication Messages defined within DPS, Because these messages
(as well as the basic procedure calls within pPS) will eventyally be
documented elsewheére, these notes will be limited to a brief summary
of the message’s function together with the gist of any important
comments

INIPS = Initialize Process,

This message is passed after an ICP to the TBH dispatcher in
order to get a DPS process running at the host on behalf of a
particular user, Information included in the call provides
data about what program to run, what userid to use, and some
startup data to be passed to the newly executing program,

This message is typically sent from the WM to the TBH
dispatcher in order to start a tool process on the host, The
program to run is usuvally an indication of the tool, the
start=up info will be used by NLS as the user®s ID,

13
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INIACK = Initialize Process Acknowledge 31b

This message is passed back to the sender of an INIPS message
as an acknowledgment that the process has peen created and is

running, or that such a process could not be started, 31b1

This message is typically sent from the Tool to the WM as an

indication that the Tool is ready to run, 31b2
CALPE = Call Local Procedure 31c

This message provides for calling a procedure local to the
receiver of the message, Provisions are made for masks to

minimize the amount of data that must be transferred over the
Network, There is also a priority associated with the call, Jici

This message is used by processes to call procedures in other

processes, The WM will always have to make this call upon a

Tool; if the Tool uses files or the like, then the Tool will

have to call upon procedures in the WM, The priority has no

use in NSW, but was included at the request of Dick Mandel at

151I; the priority myst always be set t0 1 when ysed in the NSW
. environment, 31¢2

RTNPE = Return to Local Caller 31d

This message is the acknowledgement that a call has taken

place and furthermore that the called procedure has réturned,
Provision is made for standardized reporting of the
success/failure of the call, as well as the cost of the

procedure invocation, 3141

This message Will travel from the Tool to the WM, If the Tool

has made any calls upon procedures in the WM, then this

message will go from the WM to the Tool, Among the types of
returns that can be made aret success, failure, abort, and
temporary return (coeroutine linkage), 3142

RECPE = Recall Local Procedyre 3le

This message allows for the continuation of a procedure which
has previously performed a temporary return, 3lel

In the TBH subset of DPS, the use of this call is restricted
to cases wherein the procedure to be recalled is the

14
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outstanding call that most recently sent a RTNPE message,

i,e,, there must be a stack discipline maintained with respect

to outstanding temporary returns, It was agreed that the WM

would never make such calls on a TBH, and that the only place

that such nonestacked calls could originate was in the grammar
supplied with a Tool, (Thus if a host chooses not to implement
this feature, it need only make sure that grammars for tools

that it supports do not use the function,) 31e2

NTEPE = Note to Local Caller 31f

This message is originated by some procedure currently

running, It must be sent to all procedures in the call stack,

An event, as well as a description, is associated with each

note message, ’ 31€1

It was noted that the events used in this message are

currently defined in such a manner than the eventids must be
globally defined, i,e,, there must be a registration list

within NSWw of all events used in notes, 31£2

The meeting was adjourned at 6:145 PM, 32

15




JBP 4«AUG#75 123127 26229
Notes on the NSW Protocol Meeting June 1113, 1975

DAY 2; THURSDAY, JUNE 12, 1975 33

The meeting reconvened at 8315 AM, The first part of the morning was

a rehagh of some of yesterday’s discussion together with the
introduction of a number of ideas which still remain unresolved, Due

to the fact that there was little discussion on each issue, only the
issues are listed here: X 34

= It was agreed by all TBy implementers that the note facility
(NTEPE message) could (and woyld be implemented), 34a

==> wWe don’t seem to have a model of notes, and in general, of
nynsolicited messages," 34b

= one use of a note created so far is that a particular event
will cause the associated message to be printed on a yser’s
terminal by the FE, 34c

==> it seems that for DPS 3,0, it is desired to reconsider the
IPC messages that pass betWeen DPS procCesses, 344

==> It seems desirable to set ("wire") the limits of all DpS
implementation choices, The primary examples here are the lengths
of character strings, and the range of allowable integers, 34e

= it seems desirable (though no one seems to knoy quite how to
implement) to define the QqUelUe length fOr UnprocCessed DPS
messages between processes, 34f

= Packages are the access control mechanism in NSW, It is to be
considered out of the ordinary to attempt to revoke access to a
package after a process has opened the package, 349

= Millstein says that the WM i{s not going to yse DPS internally;
what it will use was not stated, 34h

= Millstein says that DPS does meet the needs of the WMj this
Seemed to be an affirmation that the WM can be implemented using
DPS to commynicate with other network hosts (TBH's for example), 341

At this time, the meeting was directed towards the question of: Are
we missing a statement of what NSW is, what the WM is, what the
requirements of the system are? The general consensus Oof the group
seemed to be that we were missing these primary descriptions, and
that the lack of these primary descriptions caysed the descriptions
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of the FE and the tools to be fuzzy, also, Amidst the general
discussion, Millstein repeated parts of his earlier description of

NSW and the WM, namely that the purpose of the WM (and thus that of

the NSW) is to control resources; the real problem to be resolved is
what are the resources to be controlled, and what control is to be
placed over the resources, 35

As a finale to the discussion about general NSW issues, the group
attempted a discussion on two further issues: 1) should there be an

NSW, and 2) how should we proceed from the current state, There were

no apparent conclusions to this discussion, 36

From this point until the end of the meeting, discussion centered

around specific protocols, in general, and the File Packager in
particular, The resolution of these issues will be described in two
separate documents (a description of PCPBB and a description of the

File Package), but discussions of side issues, as well as points of
general interest in the FP, will be summarized below, 37

praden pointed ourt that his experience at ¢cN has shown that

there are two schools of philosophy about files: One school

believes that files should look like a paper tape; the other

school believes that files should look like punched cards, This

leads to the stream vs, records controversy which shows up so

clearly in the File Transfer Protocol (FTP), 37a

In determining how to process a file that is to be shipped across

the net, it is important to determine if the file is being
transferred to be stored at the foreign host or to be used by

some tool at the foreign host, (The underlying premise being that
almost all conversions performed upon filess are irreversable and
cause information to be lost, If a file is to be shipped for

storage only, it should only be converted by reversable
transformations,) 37p

There was then a short discussion (unresolved) about the obligation

to install "old" tools (i,e,, tools that do not understand NSW
protocols), An early resolve to include only "new" tools and to

upgrade ouytside regoyrceg into "new" tools, seemed to be glipping, 38

The proposed model of transferring files is: there exists one

process which desires to transfer a file across the net, This

control process must create a File Package process at the origin

host to send the file, and it must also create a File Package

process at the target host to receive the file, 3ga

17
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The original Black Boxes document created by COMPASS is not
equivalent to the File pPackage proposed, In particular, the File
Package does not address issues of where the file comes from, nor
what conversions must be performed, 38b

The file is accepted as the smallest unit that the WM is supposed
to deal with, ige !

Transmission of files (for use at the target host) seems to cause |
particular difficulties When the Source {5 a stream=orjented host
and the target is a recordworiented host, One specific problem is
that the maximum récord length must be computed by examining the
entire file, 384d

It appears that in order to cope with the transmission (and |
conversion) of files between different types of hosts, several

file descriptors will need to be associated with

files/specificetransfers, For example, a tool reguesting a file

for use might specify a host=dependent descriptor (readable by

the FP on the same host) indicating how the file should be

formatted for use, e,g,, blocking factor, record size, 3g8e
A discussion of issues within pPS transfer protocols was resolved as
followsg: 39

= PCPTXT will be dropped in favor of PCPBS, 39a

= PCPB72 will pnot be adgpted, i9b

= PCPB36 will continue to exist, but it will be negotiated into
by some as yet unspecified mechanism, 39¢

= Limits were placed on many types of items == INTEGERS have 32
bits of precisjon; LISTS, BITSTRS, and CHARSTRS nave a maximum

length of 16,777,215 (2%%24=1), 39d

= PcPp36 will be altered in some way to make it equivalent (in

terms of allowing long strings and lists) to PCPBS, 39e
The meeting adjourned at 6:;30 PM, 40
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DAY 3; FRIDAY, JUNE 13, 1975 41
The final day of the meeting began at 8:05 AM, 42

This fina)l day of the meeting was characterized by dgeneral

acquiescence to the resolutions of the discussions of Thursday, and

some worry about use Oof the File Package by the WM, The majority of

the day was spent in further discussion of issues within the File
Package and the WM interface to the FP, 43

A description of how the WM was currently dealing with the

conversion of files for the B4700 and TENEX led some present to
express concern aboyt the amoynt of detail pbeing built into the

WM about the operating systems, This discussion culminated in the

use of Maps (file descriptors) as information to the various File
Packages in peforming transformations, 43a

The introduction of a guestion as to why the WM couldn’t use the
already existing FTP servers at the various hosts led to another
discussion about the problems of conyerting betyeen

streamworiented and recordworiented files, The horror tales

related about use of FTP seemed to convince everyone present, 43b

In the last discussion of the meeting, Millstein raised the

question of whether the concept of "appending" to files was a

useful concept to implement at this stage, Pointing out that this
required all File Packages to implement the concept, the meeting
seemed to decide that the ability to append to files was a useful
addition, i 43¢

After a promise by MIT to publish the notes, and a promise by Postel

to produce a new PCPB8 document and a new fP document, the meeting
was finally adjoyrned at 3:30 PM, 44
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Documents distributed or reedistributed at the meeting;
List of Attendees, (See above list,)

Description of Interprocess Communication Primitives provided by
DPS, (Distributed by White,)

A description of the TENEX JSYSs calls used to access DPs,
(Available as <NLS>pPSJUSYS,TXT at BENB,)

"Some Comments on the Procequre Call ProtocCol", (Distributeq by
Kanodia,)

"L10 Helper", a brief description of the L10 language, in which
DPS and NLS are written, (Available as <NLS5>26020,TXT at BBNB,)

A deScription of Black BoXxeS requireq by the WM, (Distributeq by
Millstein,)

The WM's view of running patch Tools, (Distributed by Millstein,)

A description of White Boxes required py the WM, (Distriputeqd p¥y

. Milistegn,)

"PCPB72" = a proposal for a 72 bit data structure mechanism to
replace/supplement PCPp36 and PcPTXT, (pistributed by Wolfe,)

"NSW Files = Pajkage, Format, Types, Movement, Conversion",
(Available as <NLS>FILES,TXT at BBNE,)

"PCPE8" = proposal for a 8 bit data structure mechanism to
replace/supplement PCPTXT, (pistributed by Postel,)
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Glossary of Terms 46
B4700, 46a

A Burroughs 4700 computer at Gunter, which will be connected
to the ARPANET, The {nitial goal of NSW {s to allow
programmers to write and debug programs for this machine using
the sophisticated tools (such as NLS) developed at the various
nodes, The B4700 will be connected to the ARPANET via a ppp-11

front end processor running under ELF, 46al
BCPL, 46b
The language in which the Works Manager is being coded, 46b1
Black Box, 46¢C

A software concept analogous to the engineering term of the
same name, This term is mostly used in regards to implementing

WM functions, 46¢c1

CLI = command Language Interpreter, 46d

. A TENEX program which acts as a Front End, 46d1
DPS = Distributed Programming System, 46e

pPS is a set of protocols and standard packages for supporting
cooperating processes and procedures, Several Levels of pPS
are distinguished: pPS 2,5 is that version currently being
implemented on TgNgX; pPS 2,75 is a slightly modified version
of DPS 2,5 which, when finally specified, will be implemented
on TENEX, Myltics, 0S/360, and ELFj; DPS 3,0 i{S the allyded=to

next major revision of DPS, 46el
ELF, 46f

AN operating system for the DEC PpP~i1 computer, The FE runs

under gLFes @nd the B4700 IP interpreter runs under gLF, 46¢€1
FBH = Flle Bearing Host, 469

A host which will provide permanent storage for files in the
NSW flle system, FBH’S and TBH’s generally require the same
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support programming, but a distinction is made to allow TBH's
which do not wish to retain files on a permanént basis, 4691

FE = Front End, 46h

The component of the NSW software system which interfaces the
user, It is this Component which tajlors the user’s interface

and calls for the execution of tools, 46n1
FP = File Package, 461

A component supplied at each TBH to enable the WM to transfer

¢iles among the various TBH's, 4611
Grammar 463

A toolmspecific interpretable table that is supplied to the FE
s0 that is can translate user requests into procedure calls on

the actual tool running on a TBH, 4631
Gunter = Gunter alr Force pase, plabama, 46k
Location of the Air Force Data Systems Design Center (AFDSDC),

the group which will be the tlrs¥ USer of the NSW, ' 46k1
IBS = Interactive Batch Specifier, 461

A procedure in the WM which interacts with a user requesting a
batcp job to guarantee that all necessary information is

provided, 4611
IP = Interface Protocol, 46m

The protocol used in communicating with the B4700 from TENEX

(via a PDPe11), 46m1
L10, 46n

The language in which pPS and NLS are written, 46n1
LND = Local Name Directory, 460

A table maintained by each TBH in which correspondences
between NSW Flles System names and Native system names, The
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purpose of this table is to allow a degree of recovery if
communication between the TBH and the WM should be severed, 4601

Multics, 46p
A operating system for the Honeywell Level 68 computer, The
MIT group is developing this system as a TBH, 46p1
NLS = Online System, 469
The text manipuation system developed by SRI=ARC, This system
is being developed as an NSW tool to run under TENEX, 46q1
NSW = National software Works, 46r
This project, 46r1
08/360, 468
AD operating system for the IgM 360 computer, The UcLa group
is developing the CCN 360/91 as a TBH. 46s1
' PCP = Procedure Call ProtoCol, 46t
A previous name of DPS, 46t1
TBH = Tool Bearing Host, 46u
A network host which acts a a tool purveyor, 46u1
TENEX, 46v

An operating system for the DEC PDP=10, The BBN group is
developing this system as a TBH, The WM is being implemented
to run under TENEX, 46v1

Tool, 46w
A none=special functional element in the NSW, AnYy Service or
functjon whjch {s to be suppjjed to users of the NSW, but
which is not inherent to the design of the WM is configured as
a tool, 46wl

White pox, 46X
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A function which differs substantially from a Black Box (q,V.)
by having its functionality more visible, 46x1

WM = Works Manager, a6y
The component of the NSW Software system which acts as a
operating system supervisor, This component is being developed
by COMPASS, 46y1
WMO = Works Manager Operator, 462
A portion of the Works Manager which controls the operation of

some aspect of its work, e,g, there is a WMO for controlling
B4700 Batch jobs, 4621
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NLS IS SUPPOSED TO BE AN INTUITIVE SYSTEM

The following "bug/feature/unfeature” confused me enough so that I
lost a journal item from my initial file,

Given a branch which is at the top of the screen, a Move Branch
causes the screen to be refresped relative to the new locactjion of
the branch, and not relative to the old location of the branch,

The "moved" branch is still at the top of the screen,

Moreover, what is much worse, if the pranch to pe moved happens to
£{11 tphe screen, NOTHING HAPPENS on tpe screen,

My intuitive understanding, and NLS Is SUPPOSED TO BE AN INTUITIVE
SYSTEM, is that on the screen when an entity is moved, that entity
disappears,

And in fact, if the entity is not at the top of the screen it does
disappear,

JBP has taken the time to explain to me the system rationale for this
counter=intuitive phenomena:

The screen is refreshed relative to the current location and the
top of the screen {s the current location,

Therefore, if the top of the screen is moved, the current location
is changed; but {f something in the middle of the screen is moved,
the current location does not change,

In summary, I think that a MOVE should always be the same as a CoPY
follwed by a DELETE,
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Sub=Collections: SRI=ARC FEEDBACKj; Clerk: JAC3;

Origing <

CORNISH, WEIRDNESS ,NLSjy4, >, 4=AUG=75 13:06 JAC3 ;38888




26230 pistribution
James E, (Jim) white, Douglas C, Engelbart, Martin E, Hardy, J, D,
Hopper, Charles H, Irby, Harvey G, Lehtman, James C, Norton, Jeffrey
C, Peters, Dirk H, van Nouhuys, Kenneth E, (Ken) victor, Richard W,
watson, Don I, Andrews,
special Jhb Feedback, Mary Ann Kellan, Buddie J, Pine, Andy Poggio,
David L, Retz, Laura J, Metzger, Karolyn J, Martin, Jan A, cornish,
Larry L, Garlick, Priscilla A, wold, Pamela K, Allen, Delorse M,
Brooks, Beverly Boli, Rita Hysmith, Log Augmentation, Joseph L,
Ehardt, Raymond R, panko, Susan Gail Roetter, Robert Louis
Belleville, Rene C, Ochoa, Ann weinberg, Joan Hamilton, Adrian C,
McGinnis, Robert S, Ratner, David §, Maynard, Robert N, Lieberman,
sandy L, Johnson, James H, Bair, Jeanné M, Leavitt, Rodney A,
Bondurant, Jeanne M, Beck, Marcia L, Keeney, Elizabeth K, Michael,
Jonathan B, Postel, Elizabeth J, Feinler, Kirk E, Kelley, N, Dean
Meyer



HGL 4=AUG=75 14346 26231
NLS Backend / Works Manager File System Interface: Comments
Supplementary te (26222,)

Sent via SNDMSG to MillsteineBBNB, Schantz@BBNB, and CarlsoneISI,




HGL 4-AUG=75 14:46
NLS Backend / Works Manager File System Interface; Comments
Supplementary to (26222,)

Introductory Comment

This note is a supplement to the earlier memo "NLS Backend ; Works
Manager File system Interface Requirements" (26222,) and {is
prompted by some comments by Charles Irby concerning the earlier
document, References are to NLS statement numbers of the earlier
memo and titles correspond to those of related sections in that
docyment, ‘The only substantive change is the sudgestion that the
semaphore contain some additional information, namely the date and
time the semaphore was set, which may be accessed by the WM
functions,

current NLS Use of File JUSYSs==~ (26222, 3)

Charles points out that we g0 filename completion in NLS {if
requested by the user, This feature may be omitted in NSW,

Simultaneous Multiwuser Access to Files== Locking Mechanism and File
pata vValidityes (26222, 6bl)

The statement 6pl maintains that "a file is locked pY chanding a
bjt {n the user settable word,,," Whjle we jndeed use a bjit yn
the user settable word to indicate the file is locked, we also
store other information such as the ident of the user who has the
file locked,

Functions Needed in the WM File System or Foreman by the NLSwBE==
(26222, 7)

The semaphore value should either be a null list {f it {s not set
or a 1ist containing the {d Of the user who set the semapphore and
the date and time it was set, The definition of READSEMAPHORE
should be modified accordingly, This information should also be
returned ypon OPEN and upon unsuccessful attempts to SETSEMAPHORE,
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HGL 4=AUG=75 14146 26231
NLS Backend / Works Manager pile System Interface: Comments
Suypplementary to (26222,)

(J26231) 4=AUG=75 143146333 Titlet Author(g): Hagrvey G, Lehtmgn/HGL;
Distripution: /NPG( ( ACTION ] ) JBP( [ ACTION ) ) RWW( [ ACTION ) )
SRI=ARC( [ INFO~ONLY ] ) ; SubeCollections: SRI«ARC NPG; Clerk: HGL;
Origin; < LEHTMAN, MORE,NLS;1, >, 4=AUG=75 133144 HGL ;33388883




26231 pistribution

Robert Louis Belleville, Rene C, Ochoa, Ann Weinberg, Joan Hamilton,
Adrian C, McGinnis, Robert S, Ratner, David S, Maynard, Robert N,
Liepberman, Sandy L, Johnson, James H, Bair, Jeanne M, Leavitt, Rodney
A, Bondurant, Jeanne M, Beck, Marcia L, Keeéney, Elizabeth K, Michael,
Jonathan B, Postel, Elizabeth J, Feinler, Kirk E, Kelley, N, Dean
Meyer, James E, (Jim) white, pouglas C, Engelbart, Martin E, Hardy,
J. D, Hopper, Charles H, Irby, Harvey G, Lentman, James C, Norton,
Jeffrey C, peters, Dirk H, van Nouhuys, Kenneth E, (Ken) Victor,
Richard W, watson, Don I, Andrews,

Andy Poggio, David L, Retz, Jan A, Cornish, Larry L, Garlick, Robert
Louis Belleville, Elizabeth J, Feinler, Joseph L, Ehardt, Jonathan B,
postel, Kirk E, Kelley, Karolyn J, Martin, pavid s, Maynard, Kenneth
E, (Ken) victor, James E, (Jim) white, Elizabeth K, Michael, Don I,
Andrews, J, D, Hopper, Charles H, Irby, Harvey G, Lehtman, Jonathan
B, pPostel, Richard W, Watson, Mary Ann Kellan, Buddie J, Pine, Andy
pPoggio, pavid L, Retz, Laura J, Metzger, Karolyn J, Martin, Jan A,
Cornish, Larry L, Garlick, Priscilla A, Wold, Pamela K, Allen,
Delorse M, Brooks, Beverly Boli, Rita Hysmith, Log Augmentation,
Joseph L, Ehardt, Raymond R, Panko, Susan Gail Roetter
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