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files deleted from <SRI=ARC>

Will the person who deleted files from SRI=ARC directory on the
SRI=A1 machine please get in touch with me?
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JCP 27=MAR=75 01:17
An Overview Of Changes ynder The 133 Monitor At Office~l

Tnis is a brief overview of chanNges that the average user will
experience at Cffice=] with the arrival of the 133 Moniter, MosSt of
the important thinas happen down inside the monitor or the exec¢ where
the user doesn*’t see them, byt a few will be opvious to everyone, and
will need to be explained,

EXEC = Only a few changeg will appear in the exec that will haye any
atfect on users, the NETUSER, COMUSER, and NICUSER restrictions will
remain on exec commands and subsystem use just as they have in the
past, Also, commands which relate to the group allocation system
will look the same, at least in the exec that first appears under
133, The "MESSAGE" command will remain in the exec, printing out
additions to the user’s MESSAGE,TXT since the time of last read,
Also, when a uysey 10gs in, he’ll be given a little blurb aboyt his
date and time of last login, The "yoU haVe new journal mail" message
will dissapear, sipnce the EXEC is pno longer involved ip establishipng
the userr’s ident at login time, preventing it from Knowing whose
initial file te 100k for, The feature of the Dfficee.l exec where a
user can login without typing "log" before his username will be
retained, since users are presumably very used to this feature, A
new command that a user can do without logging in, like a systat, is
"NETLCAp", This 1s like a systat for systems that are up on the
network, producing a8 load average and number Of users for these
systems,

PIE=SLICE = The biggest apparent change under 133 will be the advent
Of the Ple=slice Schedquler, Besides regulating the nNumber Of USers
that can log in under an allocation group, the system will also split
up the allocation of cpu time according to a table Kept in directory
<SYSTEM> in mych the same way the 0ffice=-1 groyp allocation is now
kept, with 133, comes a small subsystem called GRPSTS, This will
aygment, not replace, the GRoUPSTAT and SYSTAT commands in the EXEC,
It tells the user hom many uUsers are logged in under each of the
system’s ple=slice Qroups, how much of a share that group is
allocated, and how the allocation compares with the amount of cpu
time pecple logged in under that group are actually getting,

OTHER SUBSYSTEMS = Some gmall changeg will show yP in other
subsystems, 1ixe SNDMSG, since current versjons of these wil) be
implemented under 133, 7This should not have any noticable effect on
anyone, 1If yoy want to get a feel for these small chandes, Jjust
login at BENB and yourll see the SNDMSG, READMAIL, etc, that theyrll
be getting, BANANARD will continue under 133, OLDNLS will not run
under 133, if anyone still cares, sO users shoyld be warned about
this if there {s still anyone using it, In short, the system at
Of#ficee«l will appear much as BBNB does to us except for the obvious
differences of not having to type "log" at login, the continyed
presence of our GROUP alleocation system, and the continuation of the
NETUSER, COMUSER, and NICUSER restrictions,
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WUC 27=MAR=75 (03313
test

Rather than replace the three metas-primatives LSEL, DSEL, and SSEL
with three other "more intuitive terms", I would propose using only
the two terms: POINT and TyPEIN, TyPEIN is a primitive term, For
TNLSs the primitive "ADDRESSY would be better than PoINT but we must
write documentation which works for poth DNLS and TNLS, The use oOf
the one meta=-primative POINT cat replace the three we now use, So
POINT in TNLS = ADDRESS, In DNLS, POINT = BUG/ADDRESS and (POINT) =
BuG/ [ADDRESS]) ,

LSEL = TYPEIN/(POINT]) DSEL=POINT and SSEL = POINT/[TYPEIN)

My experience ghowg that yseps are nNot congcioygly concerned with the
fact tpat a)) NLS orerands are one of tphree combinatyons of tpree
basic input types, Instead, all they want to knew isg what their
current alternatives are,
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NPTG=ARC fingings for 26=Mar=75

Daily report of €indingS for 26-=Mar=75
ARPA=TIP HUNG TERMINALS

Several instances of hung terminals were repoOrted yesterday by
users trying t¢ access Dffice~1 and BRNB, The symptom was that
they would suddenly be uynable to get characters to/from the
servicing hest, 1In many cases, the only remedy was to disconnect
and reconnect, In other cases, the situyation would clear itself
after a few minytes, Ben Barker looked into one such hung
terminal ané foynd a 0 bit allocation and was able to clear up
another userrs problem by flushing the TIP buffer, He should
explain the nature of these problems to us,

It may be Just a coincidence, byt the VDH goftware hag been yp
and down a2lo0t in the TYMESHARE TIP since Tuesday, and tnere
have been guite a few anomolies during that pericd of time,
including retransmission of messages that actually got
delivered, resulting in duplicate output on terminals,

The Test on the 25th did net happen

Ben also reported that because of a nuymber of difficulties, the
test they were trving to run on Tuesday did not actually happen,
Howeyer, some testing and debugging of data collection mechanisms
did take place on Wednesday,

White/Victor Measurements

Jim will release some measurements he and Ken collected regarding
TENEX/NCP/NETWUORK measurements as described in my memo of
yesterday, It should be pointed out that Bob Clements criticized
us for making these measurements and that I criticized him for not
telling us that they were making similar measurements when we put
out an anouncement of our intentions a week before we did it, Ken
has discussed the situation with Ray Tomlingon, Ray agreed to
send us his changes and to look at ours, We would very much like
to run Ray‘’s changesg since they should be mych more complete than
ours, It should alsc be pointed out that Jim wWhite will no longer
be working en performance issues but rather is returning to the
implementation of the Distributed Programming System, Ken Victor
and Jan Kramers will be taking on his measurement work, Martin
Hardy and Rene Drtega will be trained to run the measurement
programs that now exist,

LEVIN's memo reporting problems in the network duyring a 35 minuyte
peried,

In a conversation with Ben Barker, I asked {f the problems
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NPTGeARC finaings fOr 286=pmar=75

reported in Levin’s mMessage were fairly typical, He sald they
were, This somewhat alarmed me, so I probed some of the events
reported mere cleosely, Ben sald he should study the message and
talk to me later or send out a clarifying message, However, he
did explain to me that at least some IMps have been patched to
report to NCC Whenever they turn theilr host interface off for more
than 1,2 second, This appears to be happening quite 3 let, §So
far, I understand that there are at least two reasons for turning
this interface off, one is the sending of multipacket messages
that require a subnet allocate and the other is that the host is
trving to send a message to another host that is not taking
messaces fast enough,

This latter eyent can caysSe the host=imp interface to bpe
Bjocked for 15 or more seCpnds at a tipe, Thils was added to
the subnet flow control when it was learned (some time ago)
that the RFNM mechanism was not adaguate because it only
controled things at the link level, Since two host could have
many links between them, the subnet had to take additional
medasures tO prevent the net from getting cloged and crashing,
This is very important since it prevents the sending host from
sending to any other host for significant periods of time, The
15 second periods of no response correlates well with user
experience 0f service going away for such perlods of time and
then catching up suddenly, As I understand it, a change in the
host=imp protocel would be required to £ix this one, Perhaps
the BBN«NetWork guys could address this in a separate message,

MULTI=-PACKET MESSGAES TO TIP/ELF

We have changed buffer sizes in 7Ips and in ouyr ELF to avold
problems associated with servicing hosts sinding multipacket
messages to terminals over long network paths, This only effect
NLS display terminals, of course, and does not effect XGP’s,
printers, and other high=pauderate "terminals" attached to TIPs,
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Bugs and suggestions regarding the Calculator Tool

Calculator Situation

In setting up the Calculator Tool Help data base, I have
encountered various problems, some of these are pugs that need to
be fixed for the calculator to work properly, Others are simple
suggestions that would be of great help to the user, In addition,
there are a few suggestions that would involve major additions,

It would be helpful if decisions could be made regarding these
various categoires, so that I can continue to byild the help tool,

BUGS:

The accumMulator you are using shouyld always appear in your
tty window, At present, it does not appear after certain
commands, I haye isolated some of these commands, and will
have a complete list shortly,

Thepe ig ne dollap giagn (8) digplayed in the calcylagor file
Wnen You use tphe command Sphow File and pave the deollar sjign
in your format,

Afteyr using the Show File command, going t0 one oy more
sUpsystems and then guitting paeck to the calculator, you get
the error message system string error,

Yoy cannot input a number that begins with a decimal,

I1f vou use the Show File command and then quit back to Base,
your screen is not always completely cleared and you get
part cf the calculator f£ile remaining on youyr screen,

SIMPLE SUGGESTIONS
Institute a Show Format command

Institute a8 Reset Format command t0 set You back to the
default format

Change the Snhow File command to Display File, At present,
this command dces not work like all the other show commands
and I think it is confusing to the user,

Iinstitute a command that would allow the user to clear the
calcylator £ile from her display, At present, the only way
to get rid of the caluclator file is to quit to base and
then go back te¢ the calculator,

Change the Format Commas and Format Pollar sign commands to
Use Commas and Use Dollar signs, These two commands don‘t
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Bugs and sugoestions recarding the Calculator Tool

sét a8 place format that is to small for a numper that you

alreacy have, you get the message that the format has been

reset to the default, Dollar signs and commas are not reset

and I don*t think they should be, With this proposed

change, format would then only refer to place value, l1a2e

seem to fit well with the other Format commands, When you !
|
|

Otheyr Suycgestiong (based on feedback from Jim Norton) 1la3

Institute an Add Colum command, A column of figures (all in

the same plex) would be totaled if the user pointed to any

number in the column, The total would be placed {n your

file at the end of the colum and could replace any total

that already existed, la3a

Ingeityte @ fynegion that woyld ingeractively interpret and
evajuate ajgebrajc functjons, This Would be extremely

useful fOor people preparing budgets Or other similar

financial reports where they had formylas into which they

were constantly putting different numbers, This is

described in detail in a document called Calculator Package

dated 9/24/70, 1 have a copy of it for further discussion, 1a3b
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User=options fer the Calculator

In addition to POUR'"s 25635 suogestions for the CalCylator tool, 1
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Silver Bullets, sample and Propsal

During the recent all=ARC meeting in whien Dick and Jim descriped on

the ARPA contractor’s meeting Dick repprted that the ARPA office

would like to get frnquent, generalized, brief, "pbulleteized"

reports, I f£ind that an interesting task and offer this proposal, 1

I suggest repgrts on the ji5th and 30 of the month, I imagine that I

or some other repOrt maker would go to a small list of people (maybe

EKM, CHP DvN and JEW) and ask if there were anything to report, write

it up in the fermat below with not more than 5 lines to an item and
BACKGROUND and IMPLICATIONS as appropriate, pass it by Dick for

approval and journalize {t to walker (?) in the ARPA office, 2

Perhaps it is to0 muUgh to try to write something that a congresperson
could uynderstand, but the cheice 0f words should atleast aim at
anyone in the central ARPA office, 3

It shoyld take apOyt 2 hoyrs Of ¢he reporterg time, nalf an hoyr of |
Dicks, and 15 pinutes from the other pegple, -

Each report would have 3«5 items, 1 offer a sample pelow, 1 have not
been wateching ARC Development from a top view=,.,.maYpe I chose the
wrong things, 5

.ARC Developement Quick Report £0p the perlod Ending Mapch 30th 6

[) The Developnhent Group becan doing thier daly work through the

ARPA net on & PDP=10 at BRN in Bosten, The productivity of people

used to working in NLS on interactive display (CRT) terminals has

been reduced several times as idicated by subiective impressions

and rough measures like the amount of CPU time used per unit of

time logged in, 6a

IMPLICATIONS: This is a serious problem for the NSW schedule, 6al

[)Specifications have been completed for running NLS at ISI, we

are now working out fuzzy areas and ISI is waiting for ARC for

finish specifying the PCP (Procedure Call Protocol)which allows

programs running in one machine to call across the net for support

from programs On other maechines, 6b

BARKGROUND ISI is planning to use NLS in their COTCO message
handling system, Ipplimentation involves colokorative work
beetween JISI and ARC, 6bl

IMPLICATIONS:;,: ARC is about a month behind schedule in PCP
specification, 6b2

[] ARC established a task force to improve the productivity
. offered py NLS running through the network, They are cooperating
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Silver Bullets, Sample &nd Ppopsal

with interested parties at BBN and elsewhere, So far they have
unearthed a number of small problems charateristically involving
data entering & leaving the net, but no dramatic brakthroughs,
Reports are journalizea daily,

BACKGROUND: See aboye,

IMPLICATIONS:Times is pbeign taken from the NSW contract, but
we believe that if the effort is eyen moderately sucessfull the
time will be repald for uys and for other networkK users,

(] Two chapters of an Airforce manual haye been tyPed onto MTST
tapes, translated through a severa, computer steps, and set up as
NLS flles, These are trial runs and some errors appeared from the
translation steps and from the typistrs falleur to follow input
rules,

BACKGROUND: 1In association with the NSW program an Airforce
Group is putting an B0n0=page manual into NLS for future
printing and online yse, This will be the largest publication
effort in the history of NLS,
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NCP Buffer Size Modification

The change that yOu reguested seemg t0O be simple enoygh though our
current knowledge shows that the change needs to be made not in
TELNET (where we have peen making the change previously) but in the
NCP itself, As of 6130 Friday morning the SRIw-AI 10 was refusing
connection in a wey that I have never seen occyr before, but
hopefully I can make this change yery soon and test it before the
1130 meeting, I would like to report message size statistics at that
time asg well but that might be optimistic,

e sJjoe
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DCE please tell me if you want it sent out,
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NPTG=ARC Fingings for 27=Mar=75

Dally report of NPTG=ARC findings for 27=Mar=751 1
KI=TENEX 14

Given that many of the problems we are opserrving in the
network are elther caused by Or agarivated by longd network
paths, and given that solutions to these problems are probably
not going to rpe forthcoming for some time, we have asked Jan
Kfemers to eyaluate how well NLS would run on a KI-TENEX, which
TYMSHARE could possibly install for us in two or three months,
KA=TENEX*s are getting very scarce since DEC is no longer
making KA*a and BEN is not very interested in making pagers for
KA*s, TYMSHARE has already commited te support a large number
of KI*s and would thus not see too much risk in getting another
for us, since it could use it if we couldnet, We would
propably be in line for a KL when they became avallable and had
gone threuah some field shakedown, 1al

Half DyPlex Display NLS ip

since 1 have found TNLg tO be useable (and in fact preferable
for certain Kinds of tasks) in half duplex mode when remote
echo delays are too long, 1 patched togeter a half duplex pNLS
. yesterday and ran with it for a short while, Although this was
net a conlusive test, {t was sufficient to show me that a real
nalf duplex DNLS wguld be very trick from the uyser’s
standpoint, Whereas in TNLS one typically terminates commands
with Carriace Return, there is no equivalent in DNLS, Also, in
DNLS coordinate information is input and echoed abck toc the
user by the TIP/ELF, This is all quite confusing and annoying,
For typing in literal text, however, the half duplex mcde was
r clearly supperior, We would probably have to yse the "/"
feedback of TNLS (and most other TENEX programs) to indicate
packspacescharacter ingtead of jugt erasing it from the
display, hovever, Switching into and out of half duplex would
pe a very tricky business, ib1

Host Elocking ic

Steve Butterfield of BBEN=Network sent out a memo sumarizing
some impe=blocking=host data collected on 20=Mar=75, It showed
clearly that Office=y is blocked quite a bit mgre frequeptly
than the other hosts measured (ARPT=TIP, TYMSHARE=TIP, BBNB,
BEN10X«TIP, and BBNC), A very large numper cf blocks were due
to Dffice~1 sending multiepacket messages, I sent Steve a
message asking i1f they had more recent measures of Office=1
multiepacket message blocks since we think the TIP/ELF buffers

, are smaller than & packet now, I will forward Stevers message

. to anyene who is interested, lel
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BBN results of testing and measurements 1d

We have received no regults yet from BBN concerning the tesgts
and measurements they have been doing, We havVe also not had
any explaination of the 15 second plockage proplems reported by
revin, we have not received any word from Bob Clements about
what is measurakble in 1,33 TENEX that woyld help us determine
NLS*s cehavior at BBENE and to anticipate its behavior at
nffice=1 after it comes up on 1,33, Bob has also not sent us
the measuyrements ©of the logical drum/disk activity we asked
for, 1IN &ddition, we have had no word on the report we made to
BEN that our printar runs at half speed when only one hop from
the AI=-TENEX, ld1l

VDH software in TYMSKARE rIP le

Alex McKenzie repCrted yesterday that the diagnosis of several
TYMSHARE=IMP crashes this week seems t0 indicate that the VDH

is somehow causing the IMP to run out of buffers and this is

causing some other bug that causes the IMP to crash, They are
pursuing the problem, lel

‘ SUBNET TIMES 1f

running the Jim white/Ken victor measurement program is

vielding cuite different subnet times, The program runs at

SRI-AIC and sends a character to a loopedeback terminal on the
TYMSHARE-TIP, The subnet times to traverse this path twice

(round trip) vary from 200 MS to 800 MS, Jim will publish some

of the statistics gathered so far, There may be some

correlation here with the VDH code in the TYMSHARE=IMP, 1£1
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Keeping track ¢f tapes sSent to DDSI

R

Listed below ig information about tapes sent to DDSI, For each tape

sent, the follewing Information will be included: 1

TaPe number, date tape Wwas readY for DDSI, and person Who sent tape 2
FILENAMES and person responsihle for each file 23

Tape 0001 3/26/75 POOH 3
Cuserduideg,commandg=com,nlsgi10> POOH 3a
<office=l,meyer,formats,.,nlss1> (run with format 2) NDM 3b
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Keeping track cf tapes sent to DDSI
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Readmail and Calculster progress, command sum, and format lip, to com

The week enhdine 3/28
POOH:

finished final

transfered all

hélp,.the only
took an entire

meetings

created a flle
to DDSI

Useroptions

. Scenaric

Caluculator

Actiong

scenario

changes on commands summary and sent it to DDSI

ngw help data base files to the directory
reason I jinclude tnis simple task is that it
morning to teo complete]

atrended all apc meering and geveral other 13130 daily repopt

in directory com for keeping track of tapes sent

NSW Docyrentation

p00H<help,Useroptions,>

DRAFT Sceparip DUE;Apriy 25

DUEsMay 9

DRAFT Data Base File DUEsApril May 2
Data Base File DUE: Mayv 26
3 DRAFT Introduction to NSW Useroptions DUE: April 28

Introductiono NSw Useroptions DUEs; May 11

POOH<help,calculator,>

continued learning about calculator and revising

command descriptions in <help,calcylator,> submitted a
status report to gEKM, RWW, DVN, and KIRK, awaiting

feechack,
calculator,

spoke with JCN and Sysan apout users of the

DRAFT Scenario DUE:April 15

DUEsApril 25

DRAFT Data Bage File DUEiMarch 28

Cata Base File DyUyE: April 28

. DRAFT Introduction DUE; April 4
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Readmail and Calculator progress, command sum, and format lib, to com

Introduction DUEs April 18

Graphics POOH<help,oraPhics=terms,>
DRAFT scenario on Making a Flow Chart DyEtApril 25
Scenari¢ on Making a Flow Chart DUE: May 2
DRAFT Data Ease File pUEtApril 4
Data Base File DUE; April 11
DRAFT Ingrodyction DUEs April 18
Introduction DUEs April 25

NLS Editor <help,Editor,>
DRAFT Scenario DUEsMay 2
Scenario CUEs Mav 16

. DRAFT Data Base File DUEjApril 11

Date Base File DUE; April 18
DRAFT Introductionfor NSW audience DUE: April 25
Introduction DUE for NSw audiencet May 2

NLS Environment File POOH KIRK <help,nlsum,>
DRAFT Data Bage File DUEiMay 2
Data Base File DUE: 18pril 18

Sequential I/0
POCH, a tutorial on how to use Seaquential I/0,

DRAFT DUE «May 20
DUE #May 29
NSW Cue Card POOH

Draft DUE May 15

. DUE June |
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Readmail and Calculator prodress, command sum, and format lib, to com

DVN ib

Final Report bl

A little miscelanecys Editing,proding and working with
Harvey tO get the last little bit of writing on Help cleaned

up, ibla
Small Trailing NLS~8 Docuyments b2
preface to NLsi: wWaiting for Application’s Review i1b2a
TNLS Addressing: It {s on me to repsond to RWW’s revievw, 1b2b
COM: b3

0f the last drft of Deanrs format library that went to DDSI
for proofs, all but one format were correéct; we sent the one
format to them and requested camera=ready copy for the rest,

New draft of the command summary went to DDSI, ip3a
I tried tor the third week to recall Martin Hardyes paper |
Microprocessing Technology from archive at BBN and failed ,
’ 1 have ordered SR1 to print some more of the old version, ib3b
NSW DoecymeéntationCombinacion of glow regponge and other work
(mostly staftfing, gjossary, and overhead) mént aimost no
pregress here, 1b4
DCPS DyN<help,dpcshelp,> 1b4s
DRAFT scenaric formatting a file for COM DUEsApril 11l i1pdal
Scenario on formatting a f£ile for CcOM DUEsApril 2s 1bgaz
DRAFT Data Bage File DUEgMarch 28 1b4a3i
pata Base File DUE: April 28 1b4a4d
DRAFT Introduction DUE: April 4 1b4ab |
Introduction DUEs April 18 lpdas
Front End/Works Manager DyN<help,fewm,> 1béb
Introduction ibébl
DRAFT DUE April 11 lbé4bla
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Readmail and Calculator prodress, command sum, and format lib, to com

Final DUEs Aprilzs 1b4blb
Scenario loging into NSW and getting & tool, ib4b2
Darft DUE April 18 ibédb2a
Final DUE May 2 1béb2b
DRAFT Data Base File DUE: April 7 1b4b3
Data Base File DUE: April 21 ib4b4
Interface to Secretarial Functions ibdc
pDvyN, Introduction, ibacl
DRAFT DUE #Appil 15 lb4cla

DUE #April 25 ib4clb

Glossary: Rits Hysmith contipued sjow but important Wwork of

ferreting out problems, I will have to go over what she has

done, make Maybe half the ecorrections that cah be done with

mass substitutes Or other automatic processes, and then hand e

to some ene t® put in hand edits, That will take till the end

of next weekX, Then it can go to SRI editing in good shape, 1b5

hirirq: Reyerly Boli will come te work April 7, We are still
100king for another documentation person with the tit)e
pesearch Associate or thereabouts, I fired up the various

services that are suposed to send us candidates, 1pb
KIRK 1c
Got a goed start on the Readmail tool <Help, Readmail,> i1cl
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INFO=ONLY ] ) ;3 Sup=Collections: SRI=ARC DIRT; Clerks POOH;




JBP 30=MAR=75 02109
elf ncp alternative

28=MAR=75 14338:114«EDT,2673000000000000

Mall from ysC=ISIB rcvd at 28=MAR=75 1437=EDT
pate: 28 MAR 19675 1131«FpT

From: RAVELING at USC=ISIBE

Subjects E1f NCP

Tot Postel at BBNB

cct Ehardt at BBNB, Raveling

Jone

We don’t have a full NCF to rerlace Elf’s, put we do

have ap alterpate for its storade allpocation Mpdule, 1I'm sure that‘s
what Steve had in mind,

Soyrce for thig medyle ig in (ISIB)<ELF>NSA,N11, and it’s

a4 direct replacement gor the standard copy of NSA, It Uses

the kernel’s sAYS and sFvs primitives to manage NCP buffers,
rather than the standard scheme with fixed buffers generated
in the assemply of NSA,

The main adyantageg of oyr vergion of NSA are that using

§AVS reduces the amount of core wasted {n partjaliy filled blocks and
that it eliminates the need for careful system tuning to

optimize buffer pool allocations, This is fairly important

to us for high data rate transmissions (CySD speech and network
measurements), which have trouble with peak demands on buffer space
when the IMP loads up enough to refuse messades for a few seconds,
with fixed buffering the NCP crashed freguently,

A disadvantage cf our NSA compared to the standard version

is that it uses more CPU time, It doesnet uyse encugh additional time
to hurt our current applications though; core uyse is our critical
problem, s0 it was an easy tradeoff to decide on,

There are tweo related changes, both extremely small, which

would have to be Made in NNCPO and NNCP in order to use our NSA, The
NNCP change may have been incorporated in the standard Elf == we
haventt checked since January,

In NNCPO the SGFMQE subroutine was modified so that {f

the gueue of free MQES 1s empty it calls a routine in NSA to
allecate more, This eliminates the possibility of running out of
MQGES, provided the system doesn’t run out of free storagde,

In NNCP*s initialization there was a minor bug that caused

it to skip formatting the first MQE, This wastes one pre=assembled
MQE but isn*t fatel to people using the standard NSA, However, when
we added dynamic MQE allocation to NSA we cut down the nuymber of
pre=assembled MQES to 1 and the inf{tialization blew up,

25642
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elf ncp alternative

It would be safest to use SRCCOM to check the standard
versions of NNCP and NNCPO before trving our NSA,

Finally, the kernel and NCP will need to pe linked at
different addresses, Without buffers assembled into the NCP
it shrinks drastically and can be linked a failr bit higher,
The space lest there shoyld pe apsorbed in the area ysed by
SAVS for its free space, In a nonvirtual system that’s the
space pelow the Kernel, s0 the Kernel has to be linkKed higher,

== Fayl

25642
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nerefs another tocl

28=MAR=T75 18349328~EDT,7903000000000000

Mail from USCe1SIB revd at 28=MAR=75 1849=ppT
Date; 28 MAR 1975 1548=PDT

Froms$ GOLDBERG &t USCe=ISIB

Subject; INTRODUCTION TO NSW

To: POSTEL at BENB

cc? GALLENSON, GOLDBERG, CROCKER

I am about to be thrust into the woryd of NSW as a8 tpol purveyoer, the
tcol in question being the MLP=900 microeprogrammable

processor and the pgrIM system we have built around it, You have been
recommended as a gocd starting point for gathering both information
and further introductions,

I have copies cf, and have pbegun to read, both your NSW

Protocols, V2, and wWhitees PCP, V2, Wwhile they seem to be

necessary reading, they don’t seem sufficient for an understanding of
what I must do to convert (upgrade?) PRIM into a tool,

Joel Goldberg
(COLDBERG @ 181IB)

2a
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CHI 2B=MAR=75 20156
Summary of NPTG=ARC fingdinags and status

This document attempts to summarize the findings of the ARC Network
Performance task force, Recommendations are also madge where
appropriate, 1In addition time estimatees are given for length of
time until a problem is fixed, As 1 learn more about the problems, I
will update this file,

BREAK CHARACTER TO TIP

The 208 medems connected to Line processors were sending
continucus breaks to the TIp whenever the Line processor was
powered down, This was because the Line procéssoremodem
connecticon had the "data ready" bit wire to true all the time,
sine the Line Processor did not provide such a signal, The TIP
nad been modified to detect this sort of thing and disable 1it,
The TIP modification did not work for some unknown reasons,

This is supposedly not happening anymore, Perhaps should
modify cdesign of Line processOr so it wont happen, Tips being
modified to prevent it,

Cayged very glgnificany degradation of geryice 0 ysers ysing
local host 1f TIP eonnect was to the local host and was not
closed,

BREAK CHARACTERS TQ PDP=10

An open line to the pDp=10fs Data Line Scanner was found and
fixed, May have accounted for a 1% to 2% locad on system (this
is pased on our experience that an open line at 9600 paud
caused a 20% load on oyr local pDpe10), The open line at
Nffice=]1 was &t 1200 baud,

VDH interference

The Very Distan Host interface code and puffers now peing
installed in the TYMSHARE TIP is highly suspect put no
conclysive proof as yet, It appears to be causing IMP crashes
and strange behavior,

I expect thig will get fixed within a month, I would recommend
moving tne VDH to anotmer IMP since {t eats up 50% of the IMP*s
buffer space and seems flacky,

HOST blogking imP=nost interface
It was discovered that TENEX is blocking IMp from inputting on

1,31 TENEX, Office=1 is moving to 1,33 to fix this and other
network problems, I expect this will be up within three weeks,
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CHI 28=MAR=75 20356 25644
Summary of NPTG=ARC findings and status

This may not entirely eleviate the problem and we should

continue to watch it, 1d1
imp plocking hogt=imp interface le
This seems to be happening quite a lot and probably accounts .

for the 15 second periods users have observed when there is no
interaction with the servicing host, There are two causes

known to me tO date, Hopefully the bbn=network people will

clarify this area for us, lel

mulel=packet mesgages le2

Can cauyse the interface to be blocked for at least the round
trip time to the receiving imp, ¢this causes the host to be
ynable to0 send data to any other host for period of at least
1/2 second, Fixing this reguires a change to hoste=imp
protccol which I recommend ARPA should support, This will
require many moenths to implement for all hogts but could be

fixed in all TENEXes more quickly, 1e2a
receiying hogt gloy in taking data led
. Thig may accoyne for long (15 gecond) paygeg where a hogt

does not respond, The subnet bjocks a host from sending too

much data to a receiver host that is not taking data quickly
enough, If the host is going down or faultering, the delay

in taking data becomes the timeout period or 15 (or is it

40) seconds, ' lela

Hopefu)ly the bbpenetwolyx people Wyl)] Clarify thys one

for us shortly, The f£ix here {s also a change in

impenOgt protocol or perhaps a change tO sending hosts to
monitor their outstanding messages more closely and to
anticipate the imp blockage before it occurs, le3al

general genex Oyerhead == NCP and schedyler 1f

initial rmeasurements from JEwW’s and KEV'"s work indicate that

general TENEX NCP/scheduler overhead often exceeds network
transmission times for single charcter interactions, It is

pernaps nosipnle to tune TENEX so that this overhead is reduced,
BEN=TENEX people are currenly looking inteo these problems and

may come up with some answers, 1£1

It almosgt goes without saying that TENEX load has a
significant effect on responsiveness, HoWever, the ple
slice scheduler does provide some insulation from this, 1fla
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Summary of NPTG=ARC findings and status

subnet performance

The sybnet Performance seems abouyt according to specsg (aboyt 50
MS per hoP)., Hewever we nave observed times when it appeared
to be more like 200 MS per hop, Long network paths seem to
cayseé some prObleMs hecause the net was designed assuyming a max
of 6 hops and the average length is now more like 10 hops,

This is very sericus and requires either changes in network
topology or network desing and protocols to accomodate this
deviation from initial design assumptions,

8ince thig is likely to take a long time to £ix, I recommend
that ARC should get its TENES service from g host that is at
most & hoos away, and preferably much closer, Jan Krepers
is investigating the performance of NLS on a KI=TENEX, since
this will break the log jam for TYMSHARE, since it is going
with KI PDP«10¢g, An alternative solution should be sought
for eastecoast Office-l users (like putting a TYMSHARE or
BBN managed facility on the east coast),

ELF problens

ELF crashes, hangs, and character dropping has been a very
serious problem fo0or us, There are now three people working on
variouys of the problems, MY gJuess is that most of Oour serious
elf proplems will be solved within a week if Dave Retz pays
attention to them, Otherwise, I would guess tnree weeks,

Mouse keyset handling

The reliability of moyge/Xeyset usage hag dropped
considerabley, It was decided that this would be corrected
within NLS rather than changing the Line processor (which we
now consider to be frozen except for bug fixes),

I expect the fixes will be in the pynning BBNB NLS within a
few days

suspended cennéctions

This continues to he a problem for me, My connection tends to
be broken to BBNB about four times a day, I have never been
able to type in the daily status report without at least 2
breaks in my work, some of wnich are auto hangup of the data
set at the ames tip,

single vs mylti=packet megsades

It was learnecd that sending multiepacket messages to tip
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Summary of NPTIG=ARC findings and status

terminals over long network paths did not win, We have changed
tipself buffers tc be smaller than a packet to avoid this,

However, file transfers and other network uses can still cause
preplems, 1K1

It shoyuld be pointed out that the net is really optimized
for single and B=packet messages, Less throughput
performance is achieved with anvthing in pbetween, ikia
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.Messaqe about PCP from Kaj Kanodia

31=MAR=75 16:06:47«EDT,5909;000000000000

Mail from MIT=MpULTICS rcva at 31=MAR=75 1609=EDT
From: kKanodia,CompNet at MIT=Multics

Dates 03/31/75 161i0=edt

SubJect: loalcal=channels in PCP ’

Jim White and Jon Pcstel:

It seems likely that I will pe implementing the PMF on Multics
and, therefore, have Just gone through the PpCp and related
documents and would like to sud9gest that the entire notion of
logical channels be dropped from the PCP (or PMP,) It seems to me
that this can pe accomplished by making a very small change to the
user interface to the pMp and will result in elimination cf a
substantisl amount of complicated software without any 1loss of
existing capabjlities,

Briefly, 1 see three reagons for having logical ¢hannels, A
discussjon on each of these follows,

1 = "100ical channels exi{st for two reasons, The ¢first s to
permit two processes t0 know each Other, either for a very brief
interval or fcr very infreauyent interchances, without creation or
maintenance 6f a physical channel," (Jim White and gon Postel’s
reply to PCP eritique by BBy, Mareh 11, 1975)

It seefsg ¢O0 Me that creating a physical channel is no more
complicated than creating a logical channel, The cOde tO0 create
a physical channel (¢aleng with a logical channel) already

exists, And after all, a "physical channel" is really a virtual
channel implemMented in terMs of a rather larde virtual socket
space and link space and should not require any more resorce

than a logical channel, Existence of lo9igcal channels, on the
other hand, makes PMP software rather complicated; every PMP
must be programmed to be intérruptible at any point in time and be
prepared to forward messagdeégs on logical <c¢hannels, Also
notice that messages sent on logical channels will take much
longer to reach the degtination than thoge sent on physical
channels,

2 = "The second reason §{s that I suspect that there might be
sitvations {n which one process has to pe able to ascertain |jts
relationsnip te another with respect to the process tree (e,g, 80
that the syster can verify the legality of sOMe operation),"

(Jim wnite and Jon Postel’s reply to PCP critigque by BBN, March 11,
1975)

Logjcal channeéls are an unnecessarily comnlicated mechanism
to achieve this goal, Further more, PMP does not provide any

25649
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. Message apout ECP from Raj Kanodia

primitives by which a process can determine its relationship to

the process at the other end of a logical channel, 1If the

relationship is meant to imply any hierarchical Ordering of

processes then we have the following possibilities: 6a

= Direct surerior

Indirect superior

Direet inferior

Indirect inferior

none of the above cal

1
2
3
4
5

If the fifth case holds for any two processes then there 1is

no simple relationship between the t¥Wp processes, at least

not something that can pe inferred from or implied by their

respective positions in the process tree, An integer

assoclated with the process nNandle can easily maintain a process”’
relationshipz (in the sense of one of the apove c¢atagories)

to the process at the other end, Any finer description of the
relationship does not depend upon their position in the tree and

hence must come explicitly from the user, 6p

3 = Another propelty of the logical channels which is implicit in

thelr defipnition is that whepn the intreducing preocess dJoes avay (or

a connection tetvween the introdycing process and one 0f the

introduced precesses bPreaks) then the 1lo0gical channel is
auytomatically broken, 7

Let process A have cocnnections A~1 and A=2 to process 1 and
process 2 respectively, Now process A introduces i and 2 which
results in the connection 1w2, As the protocol stands now, if

A dies, or 1if any of the connections A=1 or A-2 is broken,
then connection 1«2 ig algo broken, The same behaviour can be
obtained without 1lo%Sical channels, In fact, mechanism for thils
already exists, namely, the introduction tapble, If and when
connection A=1 or A=2 1s broxen, A simply looks up in the
introduction table and initiates to break all the connections
dependent upen the broken connection, It might be appropriate to
make the pretofol a 1ittle more flexible, It ¥will no longer be
mandatory te break 1«2 when A dies or Ael or A=-2 is broken, Let
the user pregrams specify whether or not the connection 12 {s
to be Dbroken whén A=l Or A=2 are broken, 7a

This will 21low modelling of at Jleast one existing situation
within the frame work of PMP, Whepn & repmote ProcCess requests
an answering service to create a8 new process, angwering service
may bpe viewed as performing an "introduction" between the
remote process and the newly created local process and then

‘ removing itself from the sceNe with the newly establisghed
connection left intact,

b
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‘ Messadgde apout PCP from Ra) Kanodia

The tgmall change® t¢ pMp 1is merely eliminating the "direct?

aragument toe the ITDPRCS call (introducewprocesses), ITDPRCS will

always result {n creaticn of a physical channel, There will no

longer be anv ne for logicals=Channelwsupport entries in the PMP and

PMP will become cumbersome, g8
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KIRK 2=APR=75 (053121 25650
'TWO changes for NLS+=9 to help aveid lost work

With the new Heading entity to be implemented for NSw, I expect the
Statement entity in NLS=9 will pe replaced by Heading and paragraph

where paragraph is what is now called Statement, The word

Substructure would presumably replace the word Plex, This will make

it easfer to interface the inexperienced user to NLS secretarial

functions, 1

changing Plex to Substructure will have other benefits, It will be

harder to accicentally delete @ plex, Plex is so close t0 Text on

the keyset and Text requires so0 many CTRL=D’s that you are now almost
guaranteed to celete a lot Cf work sometime, It has happened to Me

with disasteroys effects several times, 2

In adéition, I preopose that anything the ugser now commands to have

deleted be instead moved to a special branch at the end of the file

(named wastesbasketeforedeletedework 77) which disappears with the

"Update File Cempact" command, I1f the overhead on this is not too

great, the pbenefits toward making NLS & friendly system to use would

pe tremendous, 3
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.Tuo changes for NLS+=9 t0 help avoid lost work
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. Draft

WATSON

KS 2=APR=75 13301
of reply to Watson, for your perusal,

(rww) draft

We at Computer Associates [SW, REM, KS] have had someé discussion

of

the points raised in vour memo Of 26 Feb 75, None Of us is in

complete agreeMent with the Otherss, Or with the memo, On every
point, But the upshot is that we have no serious Objection to any

of

the suggestions you raise, If we had had, ve would have gotten

back to You sOoner, Sorry,

we

do have a few comments and aquestions, thought

ps I pelieve you®*ve already heard from REM, all questions of
automatic/forced completicn/recognition will be held in
apeyance for this vear,

Under universal functions: Set 1 (available evervwhere)t

Ne objection to anything on the list, You don®t mind that
we tend to think of them as "control characters"?

Possiple addition: a "situation" view, like *<* or *>* {n
NLS, tC reassure the user by telling him where he is,

Undeyr universal functiong, Set 2%

jve take {t that "avajlable to ,.,. tOOls" means "available IN
ses tocols" == {,e,, availaple t0 a user when he {8 running in
the tool,

we have No opjection to the tool designer putting these in
as second=level commandgy assuming, of courser thati

The user is also permitted tp invoke them in the "Class
I1" manner =« that ig, by prefixing with a special
eharacter, This is for the gake of uniform appearance to
a user who might use tools of poth Classes,

The calls on the %M are the same in either case,

Qur present understanding of the FE=«WM interaction on
multiele tools {8 as follows:

The WM must be called to get in contact with a new tool
[(RUN tooll,

The WM must be called tO correctly terminate contact with
& teol (END tool)

The WM can be called t0 digconnect 8 t00l, without
terminating [SUSPEND tooll,
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. Draft of reply to Watson, for vour perusal,

The WM can be called to reconnect a suspended tool
[RESUME tool),

A SUSPENDed tool muSt be either RESUMEd or ENDed,

NOow, outside of this, all slewing between tools, running
seyeral concurrently, or executing a command in one while
running another, is up to the FE to manage (although the
WM is happy to resupply grammars, etc,, that the FE
machine doesn’t haye room tO0 keep),

within this understanding, we’re a little unclear about
exactly how to understéand the Set 2 commands, but we assume
there’s No serious problen,

Dees "auit tool" mean to quit tne tool he’s in? Where is
he after he has done that?
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.Pratt of reply to wWatsen, for your perusal,
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RLL 2=APR=75 14:16 25652
commment on LS=NSW ehanages: PARAGRAPH, SUBRSTRUCture, and wasteocasket

ne name of things 18 indeed important,

-]
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‘ commment on NLS=KSW changes: FARAGRAPH, SUBSTRUCture, and wastebasket

RE: (KJOURNAL, 25650, 1:w)

The nName change (statement to paragraph) souhds like a areat idea:
the waste bagker i1dea seems to be a slight duplication of the version
feature (u can backup to the previocus version) however perhaps not as
easy or reliable (one coyld have created and deleted ltems within a
partial copy), In any case this wagte basket sounds likKe a nature for
another dimension (like agraphs, backlinks, etc),

One obhjection: the name SUBSTRUCTURE sounds, to me, like what a
BRANCH is, Pernaps another namé can be found (FIELD, SET, etc, or
just STRUCTURE)
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CHI 2=APR=75 14143 25653
. re 25650: Kirk*s suggested chandes for NLS=9

Kirk, with respect to your sudgestions about Paradraph and
Substructure and wasteepasker, I would like to say I patched NLS to
Use ParaGreph and Substructure and found it to be very nice except
that old habbits Causeéd me to delete a lot of substructure when I
meant to delete a statement, With regard to the waste basket for
deleted material, is it vour intention that deleted text would go
there too (e,q, delete word)? All of the formatters (actually the
seqgen) would have to be changes s0 as not to show this bra’ch to the
user or it wouldé have t¢ be a separate tree within the file (or a
separate file == One per uyser) in which case there would have to be
special commands to get at the contents, All in all, I like the
ideas and think we should try tO come up with some workabple
solutions, == Charles, 1
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.First-oass L10 List Run=time Package Desian

This memo is a firste=pass definition of the L10 list run=time
package, 1

"Type" in the descriptions below always has one of the following
values: 2

DESCRIPTOR=0
NULL=1
INTEGER=2
TRING=3
LIST=4 2a

NULIST (l1ist, sublistornot, el, e2) 2
If "sublistornot" {s FALSE, effectively sets list.L to zero,
Otherwise, discards elements "el" through "e2", shifing forward
any elements benind them, 3a

RDLELM (list, deleteorkeep, index => descr, vAaluye) “

Returns the descriptCr "descr" fOr and value "valye" (addr of L10

string, list, Or block; or integer) oOf elemMent "index" of list
‘ "ligt", 1If "deleteorkeen" is TRUE, the source elelMent is replaced
with a nyll desecriptor, 4
WRLELM (1list, type, value, replacegrnot, index) 5

If "replaceornot" is FALSE, appends element of type "type! and
Value "Value" to list "ligt", Otherwise, replaces element "indeX"

with 1it, 5a
BLC () 6
Initializes for list constructicen, 6a
APLELM (typPe, value) 7
Appends element Of type "type" and valuye "valye" to list in list
construction woOrkspace, 7a
APSUBL (flags, list, el, e2) 8

If pit 35 cf "flags" is on, appends all elements of list "list" to
list in list econstructioen workspace, UOtherwise, appends only
elements "eq" through "e2", 1If bilt 34 of "flags" is on, the
source descriptors are copled into the destination, Otherwise,
the source values are used, and typed as INTEGER at the
‘ destination, If bit 33 of "flaas" is on, the source elements are
replaced with null descrintors. 8a
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ELC (list => worklist) 9

|

|

} If argument "1ist" {s present (i,e, non=zero), stores 1list in list

| construction workspace as 1ist "list" and releaseg the workspace,
Ctherwise, simply returns addr nworklist" Of and responsibility
for list in workspace, 9a
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‘ Dispatcher/Encapsulator/File=pPackage

summary of Meeting between R, SChantz, J, White g J, Postel,

on 27 & 28 March 1975, 1
Three topics were discussed: The Dispatcher, The Encapsulator, and

The File Packacge, 2
The Dispatcher 3

The main concerns here are the association petween the calling

user and the directory assigned for his use, The following

strategy allows the yser to end up in his own login directory,

Thig then allows the regular access controls of the system to be
effective, 3a

The digpatcher performg the server gide of the standard Initlal
Conneéction Froteacol such that the two resultind Connections are

opénned to a new job (whiech is a PCP job), 3b
Listens ¢n theé PCP contact socket L b1
L = 25 decimal 3bla
. Selects a néw socket pair (S) frem the dispatcher’s socket name
space (directory relative) 3b2
Createg @ j0b containing PCP stuff and passes it the socket
numpers U (remote caller) and 5 (new local) in the ACs 3b3

ACO = U (Apbsolute 32 bit)

AC1 = 8§ (dir rel 15 pbit) ib3a
sends the sockKet number § to the calling precess and closes the
connectien, then loops back to the begining, 3b4

The new jobi 3c
npens the néw connections between § and U+3, and between S+l
and U432, 3c1
Read from the newly opened connections the lodin gnd accounting
parameters for the cali1ing user 3c2
Change lcgin identity of this job to the user supplied , c3
Time out and aborts if the login info is not suypplied, 3cd

The Encapsulater 4

. The focus here was on the Network virtual Termial Package (NVTP)
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and the comrunication bpetween the Front End (FE) and the Tool,
Here a major change in strategy was decided on,

Scenario for tool start up!?
The User tells the FE he wants to run the tool,
The FE tells the WM the user wants to run the tool,

The WM creates the FCP tool process at the tool bearing host,
this process is passed as startup i{nfo the name 0f the "old
tool" subksystem tec be ruyn,

The WM sypplies the loain parameters tO the nNewly created tool
process

The WM introduyces the FE and the too0l proceess

The WM returns to the FE the process handle for the tool
process and the gqrammer for the tool,

The FE (interpreting the grammer) call the tool process to open
' the NVT package,

The FE locally sets uUp a user telnet progess listening on twe
sockets (UT & UT+1) ,

The FE calls on the tool process NyT package SETUPNC procedure
passing the argument UT,

SETUPNC ( UT )

The NVTF init&tes the to0l SybsyStem a8 a fOrk and establishes
the connection to the FEs user telnet, the TBH end of these
connecticnsg feed a NVT (Or server telnet) that act as the
primary 1/0 fOr the subsystem, The NYTP returNlg as a note to
the FE the local socket numbers used in establishing the
connection ST and 8ST+!,

NOTE ( 8T )

The FE verifles that the telnet connections now established to
its user telnet process are in fact from the tool subsystem by
cheecking the ST socket numher returned by the tool process
against the actual connections,

The FE (as directed by the tool grammer) takes input from the
. users terpinal and hands it to its 1oca)l user teinet for
transmission to the tool subsystem, Data arriving from the tool

25655
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sUbsyster at the user telnet in the FE is delivered to the
users terminal using the routines of the FE,

The SETUBNC call is left uynsatisfied, and therefore alleys the
NVTP to use help returns to notlfy the caklling process (the
FE) 0of any unusual events (eg subsystem halts), The calling
proceéss (the FE) can freeze the NVIP and the tool subsystem by
an INTPRO call or about the use of the tool suUbsystém by an
ABORTPRO call,

The resulting configuration has PCP communication paths between
the FE and the WM, between the FE and the Tool process, between
the WM and the Tocl process, and has the telnet path between
the tool subsystem and the FE’s user telnet,

=zss==zz====33>! WM |¢z2zz2zs=z=zssz=

y oo - i y
:.'.;E-..I <========::::::::::::::);---;;---I
.---;.---. .--..:.---

#* *

# %
R DT SR e

wherei

s== {ndicates a PCP connection

=== indjcates a telnet connection
#%% indicates a control path

WM is the works Manager

FE {5 the Front End

I[P is the 7001 Process

TS is the Tool Subsysten

UT is a User Telnet

The NVTP als¢ acts as a file reference trapper,
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The File package 5

The file package was examined and the essential features

abstracted, This resujted in a small set of procedures, and the
elimination 0f the access control aspects 0f the earlier

specification, Also the abliity to access portions of files and

route rhe file data on various paths was eliminated, 5a

ihe relation betwyeen file package airectories and TeNex
directories is one to one, The access rights to directorles and
files that a caller on a file package has are exactly those of the
user=passwordeaccount that the process containing the file package

is logged in with, 5b
The tile packaGe is an interface to the regular operating system
fi1e systep and uses its access controls, ¢
That is to say that the is no attempt to build up a virtual file
system at the file package level, Sd
|
Definitions: S5e :
|
‘ The following arguments are used in the subsequent prodcedure :
definitions!? 5el :
name = the name of a file in host dependent syntax Sed :
|
name = CHARSTR 5e2a

directory = the name 0f a directOrv (Or directory hierarchy) in

nost dependent synhtax Se3 |
directory = CHARSTR 5ela
Note that in rTenex the directory is not enclosed in angle
brackets <>, Sedal
fllename = the fully guallified name of a file 5e4
filename ~ LIST ( directory, name ) S5eds
filelist = a list of fi{le names 5es
filelist = LIST ( f{lename, ,.. ) 5e5a
srclist « list of source files Seb

. srclist = filelist 5e64
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dstlist = list of destination flles 5e7
dstlist = filelist 5e7a
newlist = 1ist of newly assioned uniquely named files 5e8
newlist = £ilelist 5eg8a
fileclass = a partially specified file name that indicates a
set of files in hest dependent syntax, Se9
fileclass « CHARSTR Sega
In Tenex this i{s the star (#) notation, 5e9al
disp « the disposition of the source files, either DELETE or
RETAIN, 5e10
disp = BUOLEAN [ DELETE = FALSE / RETAIN = TRUE ) S5el0a
Note that DELETE makes the operation a rename, while
. RETAIN makes the Operation a copy. 5el0al
ehnl = a port handle, 5ell
ehnl = INDEX Sella

If chnl is an arcument 0f a3 procedyre the data QGenerated
by (Or received py) the procedure is transmitted on that
physical channel , Sellal

filetypelist = g list of file types associated with the
fijeyist that indicate the physicay type of the fije and the
format of the pCp encoded transmission of the file, The type is

represented by a small integer, 5e12
flletypelist = LIST ( INTEGER, ,,, ) 5e12a
Procedyres: 5¢
Listdir ¢ directory, fileclass, ENMPTY => ¢€£ilelist ) 5£1
The names Of the supset 0f flles indicated py DIRECTORY and
FILECLASS are returned in the result FILELIST, 5fla
Listdir ( directory, fileclass, chnl => EMPTY ) 5¢2

. The names Of the subset of files indicated by DIRECTORY and
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FILECLASS are transmitted via the physical channel indicated

by CHNL, 5f2a
Deletefiles ( filelist ) 5£3
The files specified in FILELIST are deleted, 5f£3a
Localxfer ( srclist, disp, directory => newlist ) 54

The files specified by SRCLIST are assigned new unigue nafmes
and entered into the direestory indicated by DIRECTORY, The

list of new file names is reported in the NEWLIST result, 5f4a
The retention or deletion of the source files is indicated
oy DISPE, 5£4b
Localxfer ( srclist, disp, dstlist => EMPTY ) S5£5
The files specified by SRCLPST are stored as indicated by
DSTLIST, 5f5a
The retention or deletion of the soyrce files is indicated
. by DISP, S£5b
getfiles ( srclist, filetypelist, disp, chnl ) 5€6

The fijes are sent on the physica)l channe)l indicated by CHNL
as speciftied py SRCLIST, 5f6a

The type information in FILETYPELIST is used to determine
the mapping from sterade format to transmission format for

the filles, 5f6b

The retention or deletion of the source files is indicated

by DISP, 5f6cC
Putfile ( dstlist, filetypelist, chnl => EMPTY ) 5€£7

The files received on the physical channel indicated by CHNL
are assigned the nameg and entered into directories as
indicatead by DSTLIST, The list of new file names is reported

in the NEWLIST result, 5f7a

The type information in FILETYPELIST {s used to determine

the best storage format for the files, 5£7b
Putfile ( directory, filetypelist, chnl => newlist ) 5¢8

‘ rhe files received on the physical channel indicated by CHNL
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are assigned new unigue names and entered intc the directory
indicatea by DIRECTORY, The list of new file names is
reported in the NEWLIST result,

The tyPe information {n FILETYPELIST is used to determine
the pest storage format for the file,

Discussions

A convention to he followed whenever two parallel lists are
supplied as argquments 1is that i1f the second ligt runs out
refore the first list, then the last element of the second list
is to repeated for every remaining element of the first 1list,

Another convention is that the procedures of the file package
are to make help retur.s to their caller on any error,

Source file does not exist
Access control prevent your use of that file

‘ Unrecoveraple 1/0 error

The intent Of the help return is to have the file package
procedures report the failyre of an operation on a per flle
pasls, that is, the nelp return can indicate tne specific file
in error, This then allows the caller t® resufe Or apOrt the
nrocedure with £uyll knowledge of hew far it got, or which files
were not processed,

25655
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‘ We must be more careful with how we charge our time

Please start being mych morwe careful about charging your time,

PeOple are just charging all their time t0 NSW when infact meetings,
various types c¢f Maintenance, services to ISI, some of the

measurement stuff, propOsal work etc shoyld be charged to other

nymbers, If veu do not know what number to charge soMething to see

me, We are spenaing NSW money at too high a rate and will overrun

unless wne start watchine things morre closely, I will have to start

asking guestions about all time cards with 40 hoyrs charged to NSW,

sorry keeping rudCets is as painful to me as You but has to be done,

Thanks Dick 1
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.The Wnole Universe Catalog Video Tape to be shown at 5300 in J1068

That’s today, Thursday at five in the room on the first floor under
the Xerox room on our floor, :
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Re CHI 25653 and RLL 256802 comments on suggested changes to NLS=9
Egitor

Plex => Substruycture

Charles, 1 remember the problems you descripbed when Plex was
replaced by Suybstructure, That’s one reason I included the
waste=hasket proposéal in the same message, Péerhaps we can come up
with another word as Robert suadests instead of Substructure, I
don’t like any of his replacements and 1 can’t think of any myself,
We micht consider kKeeping Plex as a second level command, Thils would
solve the current lecss of work a3and some pf thée chande=over problems,
AlsO, an extra QK 74 la Delete Modifications might he appropriate for
"pelete Substructure" and "Replace Substruycture" at least yntil
people got used tO the change,

S§ize of Waste Basket scraps

There {5 probably some optimum size for deleted or replaced
strings to pe poved to the waste pasket, Under that size, it would
not be worthwhile, I could live with having to re«type 70 characters
I accidentally deleted, This may be too expensive or too many
characters to restype for other users, Some experimentation may be
necessary, For certain commands such as Delete and Replace
Character, word, Visible, and Invisible it would probably not be
worth while even checking the deleted string size, Wwith some extra
work, it could be made a user=option with a range of e,g, 0=2000
characters, It might be so expensive that string manipulation would
not be supported¢ 4t all, Only cemplete chunks of statements over a
certain size weuld be woOrth keeping, Even this would be a great
improvement,

Location cf Waste Bagket

I was thinking the brangh containing the deleted items would be
quite visible at the enc of the file and that no changes in the
seguence generaters and no difficulty in gettina to the deleted text
would be required, Update File would automatically delete the
wastebasgket branech before updating, 7This would mean printing without
updating, substitutes and content searches over the whole file would
include what is in the waste basket, I thinkK this will be tollerable
and even has scme nice features in both simplicity of implementation
and use, One thing this implementation would NOT do 1s maintain the
waste baskets in the o0l1é versions with whieh they are associated,
That would ce nice 1f there was some easy way to do it,

Is there any reéason why what I have proposeéd would not work?

25658
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| . New Version of Millsteins WM«PROCEDURES

This document desCribes the current definitiong of

the important 4M procedures, Part one is a description

of certain comronly occurring arguments, Part two
describes the procedures, The intent of some of the argue=

ments in 1, may not pe clear until you have read 2, 1 |
i, Common Arguyments and Data Structures 2
userid = INTEGER internal WM identifier of a loggedein

user, It logically corresponds to the

triplet (project, node=name, password) 3
node=profile = 7 node=relative profile of user, the

exact details are currently unknown to

COMPASS, It is SRI's responsibility

to supply the lecgical definition of this

argument, 4 |

user=profile = ? uSer~relative profile (i,e,, the sanme
person may appear as the uyser at several
nodes of the project tree,) The node=
profile supplies information pecuyliar to
.each nodey the user=prefile supplies in=
formation that is true no matter which
node the user is logged into, Again, it
is SRI*s responsibility to supply the
logical definition of this argument, 5

maxlist = INTEGER Maxlist 1s expected to be part of
either the node=profile or userwprofile,

It is used as an argument to the WM pro=

cedures which 2ls® have file=snec as

an argument (and which could therefore

cause ambiguoys flle specification), If

the filewspee (in conjunction with the

scopes Or Kevs, G.Ve), is in fact

ambiguous, then the WM procedure will

return, via HELP, a list of the NSk=

flleenames 1f the length of tnis list

is less than cor egual to maxlist, See

the descriptions of DELETE, RENAME,

SETSEMAPHORE, UNSETSEMAPHORE, COPY,

EXPORT, OPEN, It {5 unclear to me at

preéesent hovw those WM procedures which

areé called by tools can effectively use

maxlist unless theéy are cognizant of

user= or nodesprofiles, )

‘cost e INTEGER cost is returned yia a HELP return by
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several WM procedures, It is to be
interpreted as the cost in cents of the
use of a tool or 0f an entire session,
as appropriate, The user is given the
opportunity to qeripe aboyt the cost by
means of the BOOLEAN aripe which is

expected as an arqument of RSMPRO, 7
project = CHARSTR This triple identifies and gives

nodéenane = CHARSTR access tp a node gon the NSW prplect

password « CHARSTR tree, All rignts to access files, use

tools, use WM procedures, and spend

money are associated with that node,

For more details, see forthcoming

document by Steve Warshall, 8

tool=name = CHARSTR The name, e,3,., NLS, TECO by Wnich a
tool is kKnown to the WM, A large block

0of data called the i/a tool descriptor

{s indexed by this name,s, This des=

ceriptor lists the TEHs and prcaddrs

of potential instances 0f the tool,

‘ correjates the input and output attcodes

(see below) with the appropriate

lists of attributes, and supplies whatw

ever other informatgion the WM needs to

successfully run and service the file

requests of the tool, 9

tooluse=name = CHARSTR The name by Which a particular instance of a

given user’s active tool is kno¥n,

This argument is necessary to

distinguish pbetween, e,9,, different

concurrent uses of NLS, 10

tool=grammar = 7 FE interprable data structures supplied
by the tool purveveor, The description
of its minimum regquirements §{s an SRI

responsibility, 11
<a>=<p>=process=handle = INTEGER the process handle by
which <a> xnows <b> , 12

NSWefilename = CHARSTR The NSW file system is a tree whose
name=part = CHARSTR root node §is named NSW and which has at
least as many sons as there are pro-

jects making use 0f NSW, Eaeh such

son node {s named by the project, e,9,.;

IVIRAN, ISTP, BETA, The tree below
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each son node 1s entirely up to the
discretion of the nroject leader, A
name=part is a path nameé (alpha=~

numeric components separated by

"n,") (with the root node NSW

deleted) of a 1eaf on the project

tree where the £1le designated by that
nameé=part can pe found, An example of
Such a name=part is

IVTRAN ,PARSE ,BCLDUC,INSERT, (the

final period is not part of tne name, it
is a normal sencence=ending period,)

The order of components is important =
A,B {s not the same as B,A , 13

Name=parts 40 Not necesgsarily designate
unique files, N3SW €£i{les have attributes
and certain of these attributes (those
sypplied by tools) may pe used for dise
ampbiguation, Thus it is entirely
possible for a uyser to have a file with
name=part A,B and attribute

. FORTRAN=SOURCE and another file A,B with
attripute 360=FORTRAN=REL, The NSW=
filemnames of these two files are
unambiguous and consisgt of nameepart/
tool=supplied attributes, E, 9,
A,B/FORTRAN=SQURCE and
A,B/360=FORTRAN=REL, The tool=supplied
attributes consist of those file
attributes which are supplied by tools
through WARRANT, DELIVER, CLOSE, The
exact form of the attributes will be
described in a forthcoming document, 13a

Algo note that NSW flleg can haye

attributes supplied by the WM itself =

e,g,» creatcr, last read date,

ete,, These attributes are not

used for file disampligouation, but, as

descorived below, can be used for flle

access, Only the WM or a tool can give

an attripute to a filey a user cannot, 13p

accessetype « OWN|COPY)ENTER|DELETE denotes a particular
kind of access to the NSW file system,
OWN access implies all other types, 14

‘key » CHARSTR A key is an initial segment of a
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<
namespart followed Optionally by a /
and some attributés, It is associated
with an access type (e,9,, a COPY key),
A Key denotes some segment Of the NSW
file system, It ls used te control
access = {,e,, you must have a Key of
appropriate type to access a file in
the segment denoted by the Key, 1S

scope = CHARSTE There are three kinds of scope: COPY,
ENTER, DELETE, A scope is 0f the same
form as a4 Key, A user cannot have a
scope which defines a segment of the
file system to which he does not have a
key, but he may define a smaller segw»
ment, E,g., If @ user has a COPY key
IVTRAN,PARSE he can set a COPY scope to
IVTRAN,PARSE/FORTREAN=SQURCE, or
IVTRAN ,PARSE,BOLDUC, but not to
IVTRAN/FORTRAN=SOURCE, A user may have
more than one COPY or DELETE scope, He
may have only ecne ENTER scope, There
. is a wM procedure by which & user may
change his scopes, A user’s scopes
define nis "working directory" with
respect to the NSw file system, Scopes
are used by the WM in two ways, 16

One, COPY and DELETE scopes are used to

dgelimit the portion of the file systenm

through which search is made for a

filespec, 16a

Two, the ENTER scope i{s used to prefix

the entry=name when an attempt

i1s made to put & f£file in the NSW

file systenm, 16pb

A user’s current scope; ©f whatever
type, ma&y be overridden by making the
first compcnent of a filespec or entrye
name %N8SW, If this is done for a
filespec, then the yser’s kevs rather
than his sceopes are uysed to delimit
search and verify COPY or DELETE
access, JIf this is done for an entry=
name, then it is presumed that the
entry name (minus the first JNSW cCOm=
. ponent) is a8 complete namew=part, and
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the ENTER Kevs are just used to verify
&CCess, l16¢

filewspec = CHARSTR A filespec is the name by which a user
denotes a file, It may conslist of sOme

of the components of the name part of

the file and/or some tocl=supplied

attributes and/cr scme WMesupplied

attributes, It is generally used in

conjunction with either copy or delete

scopes to aquery the NSW file catalogue,

However, as mentioned above, prefixing

a fllespec withr %NSW overrides the

current scopes and refers directly to

Keys, ” 17

The corponernts of the name part of the

flijegpec must be ordered but they need

not pe contiguous, Three periods ,,,

are used to indicate the possibility

(but net the requirement) of none

contiguity, 17a

Rather than give a fcrmal syntay
of fllespec, I will provide sgnme
examples: 17b

IVTRAN,,,INSERT

A,B,,,C/360=COBOL=REL

/360=CUBCL=REL

$NSW,,,PARSE

$NSW/FORTRAN»SOURCE,CREATOR=MILLSTEIN 17¢

entrvename = CHARSTR Name compoOneénts separateéd by a single
period, The use of an entry name {8
descrined above, 18

maxitem =~ JNTECER Maxitem 1is a WM system parameter

which is used as an upperholund for the

number of items retrievable by & filee

spec, That is, as socn as the WM ISR

system finds mere than maxitem entries,

it terminates, and the WM procedure

using the ISR will make an appropriate

HELP return, asking for a more

restrictive file=speg, 19

ghelp = BOOLEAN ghelp i5 used when a tool calls the
WM and doesn’t want the WM to directly
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contact the user a4t the FE for assise

tance, In this case ghelp is set to
F, 20

€a>=attcede = INTEGER An index into the i/a tool descrip=

tor where a large list of reguirec¢ or

Known attributes can be referenced

without @ large amount 0f net transwe

missien, 21

external=name = CHARSTR Either an ARPAnet pathname with pass~ word oy

a device pathname with passWord

(the latter to be defined by Charles

Muntz), 22

code =~ INTEGER An index into the i/a tool des~

criptor where an &lgorithm for Cone=

structing an NSWe=filename and other

pertinent information can be found, 23

device=code = CHARSTR I guyogest ¢rd = card reader
pun = card punch

‘ PLr = paper tape reader
Ptp = paper tape punch

me7 7 track mag tape

mt9 Q track mag tape

dta DEC tape

? 24
id = (userid!o) WM procedures which can bhe called from

either the FE or a tool have ld as

the first argument, If id is userid
then the call {s from the FE, If it is
0 then the call is from a tool, WM
procedures which have userid as first
argument can cnly be called from’'the
FE, If there 1s any other first argu=
ment (other than LOGIN, REATTACHTONSW
which are only FEw=callable) then

the WM procedyre Can only be called by
a tool, 25

It shoyld be notea that the arguments described
above, in particular filee=spec and entry=pname, are described
syntactically as they are seen by the NSw user, Since they
will be parsed cy the FE, it is expected that the parsed form, i,e,,
a more machinakrle encodement Of the actuyal arguyment,
is what 1s really delivered by the FE when a WM procedure is

. called from the FE, If a WM procedure is called by a toel,
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then the argument really delivered is expected to be in une

parsed form, Future work on the WM will optimize for those

caseés where a tool calls a WM procedure with an argument which has

been passed frem, and therefore parsed by, the FE, 26

2, WM Procedures 27
23 Connectien 28

1) LOGIN(project, node=name, password)

=> userid

node=profile

user=profile

system=nressace = CHARSTR

ahave=mail = BOCLEAN 29

LOGIN connects & user to the NSwW, establishing him as

an active user with all the rights implied by the node to which he

has lcgged, Mistakes (1,e,, nonerecognition by the WM) 1n arguments

will be handleé by PCP HELP returns, The user will then be permitted

to retype the incorrect argument Or abort,

Userid is to be associated with this user by the FE and used as an
.arqument in all future WM calls from this FE, 30

2) LOGOUT(userid)
-> Copst 31

LOGOUT disconnects & user from NSW, For 1 July NSW,

all 1/a tools must be ended (see ENDTQOOL pelow), All files in LnDs

on live TBHs which have not been put in the NSW fille sys~ tem (See

DELIVER below) will be lost, Files on dead TBHs which have been

CLOSED will pe put in the NSw file system when the

TBH comes up acain, Batch tools are, of course, asynchronous with

respect to user=NSW connection and are not affected by

LOGOUT, 32

If the user has active 1/a tools the WM will make a
PCP HELP return reguesting that they be ended, If this is not done
in an orderly fashion (i.,e,, by ENDTOOL), the WM will do it for the

user and filles may be lost, 33
3) RELOG(yserié, (projectl!%), (node=namel%), (pagswordl!%))

> Cost

userid 34

RELOG is egyivalent to LOGOUT followed by LOGIN to a
different node, It is net clear that a caliable WM procedure is
‘necessary to accomplish this, but it is obyiously easy to |
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provide, I would like suggestions from Kirk Sattley and
Charles Irby, 35

4) REATTACHTONSEW(Project, nodename, password,

-> userid

node=preoflle

userwprofile

LIST(FE=tooleproceéss=handle, tool=name,

tooluse=name, tool=grammar) 36

REATTACHTONSW is Intended to allow a user to resume

his sessiqon in the event that his FE goes dowpn, This is

not a high pricrity procedure and will probably net pe

available ! July, In fact, I don®t belive that it can be

fully desicgned until much more is Known about FE

capabilities, 1Theé LIST returned might reasonably be

reduced by not incluvding toolwarammar, and instead having

the FE reguest grammars as required, 37

5) SCUPE(userid, access=type, sScope, Qqadd) 38

SCOPE adds (if gadd is T) or deletes (if gadd
. is F) the scope of accessetype, Assistance is obtained by
PCP HELP return in the event that there is difficulty (conflict with
kKeys, 2,9,), 39

202 Teol Running 40

1) RUNTOOL(userid, tool=name, tooluse=name)
»> FEwtool=process«=handle
toolwgrammar 41

RUNTOCL verifies that the user has access to the tool

called tocolname, It CRTPRCs an instance of the tool, It

ITDPRCs the FE and the newly created tool process, It calls

BGNNSW In the tool proceéss so that the tool has process

handleg for the FE and the WM, The process handle returned

by ITDPRCs by which the FE knows the tool is returned along with the
tool grammar, Theé toclusesname argument is provided so

that several active instances of the same tecol can be

distinguished, 42
2) ENDTOCL(yserid, toolyse=name)

=> Cost

LIST(NSWefilenare of any file with semaphore set)

LIST[NSWefile=names of £iles DELIVERED) 43

ENDTOCOL cayses the WM ¢¢ SEPPRCS the FE and the
. too]l process, It DELPRCs the tool Process, reclaiming (and
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consequently destroying all files in) the workspace, Cost is
returned via & HELP return, permitting the user to gripe, All
semaphores set during the tool’s use are unset unless the 1i/a tool
descripter indicates that this tool is one which undere

stands use of tne semaphore, If so0,a list of files with sema= phore
set is returned by & return of type HELP so that

the user can ccnflrm that he wants to leave the semaphore set or
would rather unset it, It has been suggested by Kirk

Sattley that ENDTOOL return a list of all NSV f£iles created

during the running of the tool, I would invite comments,

3) RERUNTOOL(userid, tocluse=name)
=> FE=tool=process=handle
tocol=grammar

RERUNTOOL reestaclishes the connection between a uyser

and a too)l which was running on a TBH which had crashed and

has subsequently come back up, It is a bare minimum requires= ment on
tool purveyvors that they handle the LND s0 it is pree séerved in the
event of TBH crash and that they provide a

reentry point, This procedure is not at all well defined

vet and probakly will not be avajlable 1 July,

2,3 Files, No Moyement

1) DELETE(i4, filespec, maxlist, ghelp)
w>» NSWmfilenamre

DELETE verifies that fllespec designates a unigue

file to which the yser (identified explieitly by userid, or
implicitly if DELETE is called by & tool « first argument 0)

has DELETE access, This access 1s blocked py a set sema=

phore, 1If any assistance is required it is obtained via a

PCP HELP return (1f ghelp is T or if DELETE were called by a

batch teool) or by a direct FE HELP call (otherwise),gnce a

unique file has been found, its STATUS attribute is set to DEL, It
will no longer be accessiple to OPEN, COPY, RENAME,

EXPORT, etc,, but the actual file catalogue entry and file

copies are not immediately deleted, The NSWefile=name of the deleted
file is returned, This return could be a HELP return, reguiring
confirmation cefore the actual delete occurs,

Alternately, since the file does not immediately disappear,
UNDELETE could ce supported, I invite comments,

2) RENAME(id, filespec, maxlist, entry=name, gnhelp)
w> pold=NSW=filename
ney=NSWefilename

.RENAME verifies that filespec designates a ynigyue
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file to which the user has DELETE access, This access ls
blocked by a set semaphore, If any assistance is reguired
it is attained via PCP HELP return or direct FE call as
above, RENAME forms & new NSWefilename uysing entry name and
the toolesupplied attricutes of the old file, It

verifies ENTER access and unampiouity, As usual assistance
is sought should there be any difficulty, The NSW catalogue
is then alterec to reflect the nsw name=part and both old
and new NSWe=filenameés are returned,

3) SETSEMAPHORE(filespec, maxlist, ghelp)
=> NSk=fi)jename

The WM verifies that the tool can yse SETSEMAPHORE,

that filespec deslignates a unicue file to which the user has
DELETE &access, and that the semaphore 1is not already set,
Assistance is coptained via PCP HELP return or direct FE call as
apove, If all 1s well, the gsemaphore is set and the NSWw~
filename is returnec,

4) UNSETSEMAPHCRE(id, f£ilespec, maxlist, ahelp)
«> NSWefilenane

The Wy verifies that filespec designates a unlgue

file to whieh the yser hags DELETF access, Assistance 1s che
taineg as usval, If all is well, the SemaphOre is uUnset ang
the NSWe=filename returned,

5) WARRANT(attcocde, NSW=filename)
*> newehSWefienanme

WARRANT adds the attriputes referenced in the {/a

tool descriptor by attcede to the file whose current

name {s NSWefilepname, Since toOolesupplied attributes are part of
NSW=fllenames, the new NSWwefilename {s returned,

6) DISPLAY(userid, access~type, filespec, mask|%))

> ( LIST(portions of entry selected by mask for all files designated
by accesse=type and filespec] | number of

files desionated by accegs-type, filespec)

DISPLAY either 1i5ts selected portions of file catalogue

entries for sope set of files or else reports the

cardinality of the set, petajls of mask must await the forthe coming
document describing file catalogue entries,

7) CLOSE(output=attcode, local=filename, entry=name, ghelp)
=> NSWewfijeenare

10
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CLOSE performs all the functions of DELIVER below

except that 1) no NSW file copy is made and 2) an entry is
made in tne active tocl use entry of the calling tool, The
intent of CLNSE is to protect the user from TBH crashes,
Should the TBH g¢ down and then come back up again, then, if
either the user is neot logged in or chooses not to RERUNTOOL,
will make NSW file copies of the CLOSEd files, Thus

the user’s CLOSESd files will be in a welledefined consistent
state when he again chooses to OPEN them,

I1f @ file has been CLOSEd with a given outputwattcode

and entry-name, and, later during the running of the to?ly
another file is CLOSEd or DELIVEREG with the identical
output=attcode and entryename, the WM assumes that it 18 the
user’s intent tc replace the preyiously CLOSEd file,

If @ £ile has been CLOSEd, it is not necessary to

DELIVER it, ENDTOOL will DELIVER all CLOSEd f£iles that have
not previously been explicitly DELIVEREd, I invite comments
on this procedure,

2,4 Files, Mcyement

1) COPY(id, £i1lespec, maxlist, entry=name, ghelp)
=> sre=NSW=filenane

dst=NSW=filenare

COPY verifles appropriate accesses, etc, and creates
a new NSW catalcgue entry and a new copy of the source file,

2) EXPORT(id, filespec, maxlist, external=name, ghelp)
=> srcehNSW=filename

EXPORT verifies appropriate access and moves a copy
of the source file to the location designated pyY external=
name,

3) IMPpRT(id, extérnal=name, entry=name, ghelp)
> dsteNSW=filenanme

IMPORT is the Inverse of EXPORT,

4) TRANSPORT(id, Srceexternal=name, dsteexternalename)
TRANSPORT is an extended pIP for NSW uysers,

5) OPEN(inpute=attcode, filespec, maxlist, gset, ghelp)

> NSWefilename
local=filename

.‘ OPEN i{s used by tools to obtain coples of NSW filles,

11
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The WM verlfies that there is a uniqgue file degignated by
filespec to which the user as COPY access and which has the
attributes implied by inputeattcode, Assistance is ob~

tained as usuval, §hould the user also have DELETE access

to the file, then the semaphore is set if either the i/a tool
descriptor indicates that it should be or if gset is T, In

this event (the user having DELETE access) access is blocked
unless the user indicates that he is willing to use an older
version of the file if the semaphore is already get and the user
cannot get it unset, In any event, if the semaphore is set,

the user is informed, The WM makes a copy of the file into

the workspéace used by the tool, performing whateyer convers
sions are necessary and possible (see Jon Postel for a
description of same), The NSW=filename of the copied file

and the local filename Of the new copy are returned (for

entry {n the LND amoOng Other uses), 70

6) DELIVER(output=attcode, local=filename, entry=name, Qqhelp) =>
NSW=fijename 71

DELIVER is used by tocls to insert files into the NSW
file system, ENTER access and unambiguity are verified with
. assistance sought as usval, An entry is made in the NSW file
catalogye and a copy is made of the file referenced by local
file name, The oricginal file is left in the tool*’s workKspace, The
NSWefilename ¢f the new entry is returned, 72

7) GETFILE(code)
> local=filename 73

GETFILE is used by certain tools, e,9,,READMAIL,which

require access to the NSW flle system on behalf of & user,

but not to files to which the user nimself has direct access, For

example, there will bhe a canonical way, referenced by code in

READMAIL*s i/a tool descriptor of constructing an NSw file- name of a
mailbox in which someone has put mail for the yser

of READMAIL, 1I'm still hazy about details, 74

8) PUTFILE(code, local=f{lename) 75
PUTFILE is the inverse of GETFILE, PUTFILE would be

used by SENDMAIL., Both would be ysed by NLS (concelyably) for

storing a userss NLS=profile, 76

9) READDEVICE(local=filename, devidew=code) 17

REAPDEYICE is used by tools which provide means for
users to0 input via local tape, card reader, paper tape
. reader without makKing nNSW files., The WM woyld figure out from the
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userid which FE the user was at and therefore what the
external=name of the appropriate device is, After that
this procedure is just like TRANSFER,

10) WRITEREVICE(local=filename, devicewcode)
WRITEDEVICE is the inverse of READDEVICE,
k. Misc,
There will be ayallable at minimal cost, a horde of
auxiliarv Wy procedures =~ e,g,, LISTSCQPE, WHEREIS(user=name), etc, =
as required, 1 invite suggestions divided into three
categories:! 1) muyst have by 1 July
2) Must have eyentyally
3) Wouldn’t it pe nice 1if
Justification is required for category 1),
2,6 Rights and Tyree Chanaqeg
see ferthecoming document by Steve Warshall,
2 WM Recovery, Archival
There will eventually have to be procedyres to handle
fallures and revivals in all system components,
These will not be available by 1 Julv, 1 suggest implementing

trivial procedures by 1 Julys I regard this problem as one
requiring a majer effort over at least g two Year period,

1 sudggest deferring archival facilities until we can

confidently use the patacompyter, This may well be possible, now,
but I regard archiyal as of secondary importance by

1 July, 1 invite cOmments,
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STANDARD FE=WM CONTROL FUNCTIONSy COMMENTS,

we at Computer Asscciates [SW, REM, KS) have had some discussion
of the points raised in your memo of 26 Feb 75, None of us 1is in
complete acreement with the others, or with the memo, On every
peint, But the upshet is that we have no serious objection to any
of the suagestions you raise, If we nad had, we would have gotten
cack to vou sooner, Sorry,

We do have & few comments and questions, thought

As I pelieve you’ve already heard from REM, all questions of
automatic/forced completion/recognition will be held in
abeyance for this year,

under universal functions, Set 1 (availaple everywhere)i

NOo okjection to anvthing on the list., You den’t mind that
we tend to think of them as "control characters"?

Possiple additiont a "situation" view, like f<f or *>* {n
NLS, tO0 reassure the user by tellinag him where he is,

Under universal functions, Set 2

we take it that "available to ,,, tools" means "avallable IN
see toOls" == {i.,e,, avallable to a user when nhe is running 1in
the tool,

we have no objection to the tool designer putting these in
as secondelevel commands, assuming, 0f course, that!

The user is also permitted to inveke them in the "Class
11" m@pner == that is, by prefixing with a speclal
charactér, This is for the sake of uniform appearance to
a user whe might use tools of both Classes,

The calls on the WM are the game in either case,

gur present understanding of the FE~WM interaction on
multiple tools is5s as followsi

The WM must be called to get in contact with a new tcol
[RUN tool],

The WM must be called to0 correctly terminate contact with
a(n instance of a) tool [END tooluse],

1f the user calls RUN tool several times with the same
tocl name,; he will be connected to several different
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instances of the tool == {in theory, they could be on
separate hosts == distinguished by different tooluse
Names .,

Thus: from the WM's viewpoint, the user in the middle of
a session {s connected to a set of tooluses == and there
are no explicit nierarchical, ring, or stack relationship
ameng them, Any of them might ask the WM for flle
service, or any of them migoht be ENDed at any time,

Now, outside of this, all slewing bhetween tools, running
severa)l concurrently, or executing a command in one while
running another, is up to the FE to manage (although the
WM is happy to resupply grammars, etc,, that the FE
machine doesnet have room to keep),

within this uynderstanding, we're a little unclear aboyt
exactly Now to understand the Set 2z commands, but we assume
there®s Nno serious problem,

Resumeé, susPend, execute ... Presumably involve the FE
moving its attention amond the tooluseé=Connections it has

Run tool proeduces a8 RUN tool call on the WM,

noes "quit tool" mean to aguit the tool he’s in? Where is
he after he has done that? If the FE is Keeping scme
sert of tooluse=stack, this could mean sending an END
tocluse command to the WM, followed by a re=direction of
the FE*s asttention to a "previous" tooluge=connection, if
the intent is to keep the NLS "Quit" operation,

1 hope these remarks, though late, are responsive,

Kirk sattley [(Ks)], Computer AsspgcCciates (SATTLEY@BBNB],
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and FWW must approve this plan before it is official,
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This document attempts to summarize the findings cf the ARC Network
Performance task force, Recommendations are alsoc made where

appropriate, 1In addition time estimatees are given for length of

time until a precblem is fixed, 8ince many of the people who have

been working on the performance problems must get back to their NSW
commitments, 1 have also attempted to describe how the various

problems should be pursued, 1

BREAK CHARACTER TO TIP la

The 208 modems connected to Line processors were sending

continuoys breaks to the TIp whenever the Line processor was

powered down, This was because the Lineé Procegsorsmoden

connectien had the "data ready" bit wire to true all the time,

since the Line Prccessor did not provide suych a signal, The

TIP had keen modified to detect this sort of thing and disable

it, The TIP modification did not work for sSome unknown

reasons., lal

This is supposedly not happening anymore, The TIP has been

modified to prevent it and the Line Processor is being changed

to prevent it, Martin Hardy should make suyre this is not

‘ happening t0 any orher TIPs we are associated with, la2

This caused a very significant degradation of service to users
using leocal hest if TIP connect was to the local host and was
not closed, 1a3i

BREAK CHARACTERS TO PDP=10 1b

An open line to the pDp+~10fs Data Line Scanner was found and

fixed, May have accounted for a 1% to 2% load on sgystem (this

guess 1s based on our experience that an open line at 9600 baud

caysed a 20% load on our local ppp=10), The open line at

pfficer] was at 1200 baud, ibl

VDH interfereénce ‘ i¢

The Very Distant Host interface code and puffers novw being

installed in the TYMSHARE TIP 1s highly suspect pbut no

conclusive proof &s yet, It appears to be causing IMP crashes

and strangce behavior, icl

I expPect this will get fixed within a month, I would recommend
moving the VDH to anotper IMP since {t eats up 50% of the IMP’s
buffer space and seems flacky, Martin Hardy should stay on top
of this, lc2

‘ HOST blocking impP=host interface 14
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It was discovered that TENEX is blocking IMP from inputting on

1,31 TENEX, OQffice=1 is moving to 1,33 to £iXx this and other

network problems, I expect this will be up within three weeks,

This may not entirely eleviate the problem and we should

continue to watch {t, Jan Kremers and/or pDave Hopper should

talk wicth Ray Tomlinson and/or Ken Victor to find out how to

measure the cccurances of this in 1,33 TENEX, 141

imp blocking hogt=imp interface le

This seems to be happéning guite a lot and propaply accounts

for the 15 second periods users have observed when there is no
interaction with the servicing host, There are two causes

known to me to date, Hopefully the bbn=network people will

clarify this area for uys,Dave Hopper should stay in contact

with Daye Walden about this area, lel

multie-packet messages le2

Can cause the interface to be blocked for at least the round
trip time to the receiving imp, this causes the host to be
unaple to send data to any other host for a period of at
. least 1/2 second for the ARPA=TIP == Dfficewel and ARC=ELF ==
BBNB situations, Fixineg this requires a change to hosteimp
protocel which I recommend ARPA should support, This will
regquire many months to implement for all hosts but could be
fixed in all TENEX*s more quickly, le2a

recelying hogt slow in taking data 1e3

Thig mav accoynt for long (15 gsecond) pauysesg where a host

does not respond, The subnet blocks a host from sending too

much data to a receiver host that is not taking data guickly
enough, If the host is going down or faultering, the delay

in taking data becomes the timeout period or 15 (or is it

40) seconds, : lela

Hopefu)ly the bbnenetwork people Will clarify this one

for us shortly, The fix here is also a change in

imp=host proteocol or perhaps a change to sending hosts to
moenitor thelr outstanding messages more closely and to
anticipate the imp blockage hefore it ocCcurs, 1edal

general tenex overhead == NCP and schedyler 1f

initial measyrements from Jim white’s and Ken yictor’s work as

well as Ray Tomlinsenfs recent memo indicate that general TENEX

NCP/scheduler overhead Often exceeds netyork transmission timeg
‘ for single Charcter {nteractions, It is pernaps posible to
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|
| tune TENEX Sc that this overhead is reduced, BBN~TENEX people
are currenly lecking into these problems and hepefully will
) come up with some answers, Don Andrews, with nelp from Ken
| victor, Dan Lynch, and Jan Kremers, is putting together a list
of measurement facilities that should be added to TENEX
‘ scheduler and NCP, Jan Kremers should stay on top of this, IS4 |

It alrmost goes without saying that TENEX load has a
significant effect on responsiveness, However, the pile
slice schedyler does provide some insylation from this, 1fla

subnet performance i N

The subnet performance seems about according to specs (apout 50

MS per nop), However we have observed times when it appeared

to pe mere like 200 M8 per hep, Long network paths seem to

cause som® preblems pbecause the net was designed assuming a max

ot 6 hops and the ayerage length is now more like 10 hops,

This is very sericus and requires either changes in network

topology or network design and protogols to accomodate this

deviatien from initial design assumptions, Dave Hopper should

menitor the progress in this area, 191

. Since thig is likely t0 take a long time t0 fix, I recommend
that ARC should get its TENEX service from g nhost that is at
most 6 hops away, and preferably much closer, Jan Kremers
is investigating the performance of NLS on a KI~TENEX, since
this will break the log jam for TYMSHARE, since it 1s going
with KI PpP=10*s, An alternative solytion should be sought
for easte=coast Nfficewl users (like putting a TYMSHARE or
BBN managed facility on the east coast), 1g91a

The difference in performance of printers and hnigh speed

terminals when zero and one or three hops away 1is still

unexplained, We have experienced differences of a factor of

two in throughput to these devices depending on whethter they

were zero Or more hops away (going from zero to one hop for the
printer and zero to three for the terminal == W€ ran two

terminals side oy side, one zero hops and one three), Dave

Hopper should follow this up with Dave Walden, 1g2

ELF problemsg ih

FLF crashes, hangs, and character droppina has been a very
serioys problem for us, There are now three people working on
various of the problems, My guess is that most of our serious
elf problems will pe solved within a week i{f Dave Retz pays
. attention to them, Otherwise, I would guess three weeks, inil
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From ARC*'s standpoint, Joe Ehardt has responsipility for
ELF, We should help Joe in any way we can to eliminate the
current and future problems, Joe will need to take ELF down
during the day, sometimes with little warning, We ask
everyene’s cooperatjon and patience,

Mouse keyset handling

The reliability of mouse/Keyset usage has dropped
considerabley, It was decided that this would be corrected
within NLS rather than changing the Line Processor (which we
now consider to be frozen except for bug fixes),

I expect Bob Pelleville will have the fixes in the running
BBNE MNLS within a few days,

suspended connections

This continues to he a prohlem for me, My connection tends to
be broken to BBNR about four times a day, I have never been
able to type in the daily status report without at least 2
breaks in my work, some of which are auto hangup of the data
set at the ames tip,

Perhaps the prodyctivity group could keep and publish (te
BBN) a8 weekly log of such breaks,

single vs multiepackeét messages

It was learnec thet sepding multiepacket messages to tip
terminals over long network paths d4id not win, We have changed
tipself buffers to be smaller than a packet to0 avoid thils,
However, file trangfers and other network uses can still cause
preopblems,

Martin should stay on top 0f TIP buffer sizes to insure that
they do not exceed {16 characters (one packet), Joe Ehardt
should, when ELF has stabilized, try some more tests with
different buffer sizes in ELF to see {if we can improve upon
the single=packet case, This should pe done in conjuction
with puffer size variations inside the supporting TENEX,
pave Hopper should €£ind out f£rom Ray Tomlingon or Ken Victor
now to monitor the occurences and interference of sending
multispacket messages and having the subnet block the host,

In addition to ronitoring the above problems, I would suggest the
following take place:

Charles Irery, Ken Victor, Jim ¥White, Jon Postel, Jan Kremers, and
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Joe Ehardt should meet with Dave Hopper, Martin Hardy, Jerry Weet,

and any other interested parties to go over in detall the

cperaticn of the net and the problems that have been uncovered so

tar, Coulec Jon Poste) crganize this meeting? I would suggest

that it hapren as socn as possible, 24

(broken connections, access to terminals, hardcopy generation,
terminal malfynections, ynrespongive hosts, ELF crashes, etc)
listed according to their (perceived) severity with respect to
user productivity, 1This will give guidancee to those who can do
something apout it as well as ARC management, I refer you to Beb
Bellevillers and Jon postel’s earlier survey (JJOURNAL, 25598, |
1:w), 2b

I
l
|
I
|
|
The productivity group should produce a list of current problems I
|
|
|
|
|

Dave Hopper and Jan Kremers should peripdically (perhaps weekly or
bi=vweekly) rcld @ meeting where they describe the current state of
aftairs, Occaticnal written matter is also very helpful, 2¢C
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JBP 3=APR=75 17:11
System Analyst’s Qualifylng Exam

3=APR=75 03:;41:20=5E0T,32983000000000000

Mail from USC=ISIE recvd at 3-APR=75 0341«EDT

Datey 3 APR 1975 0020=FDT

Froms CURRIER at USC=ISIB

Subject: Just in Case ycu havn’t seen this one yet,,,,
Toi NETWORK HACKERS:

System Analyst’s Qualifying Exanm

Iinstruections: Read each guestion carefully, Answer all guestions,
Time 1limits 4 hours, Eegin immediately,

History: pDescrice the higtery of the papacy from it’s origins to
the present day, concentrating especially, but not exclusively, on
it’s soclial, pelitical, economic, religious and philosophical

impact on Europe, Asla, America and Africa, Be brief, concise
and specific,

Medicine: You rave been provided with a razor blade, a plece of
gauze and a cottle of scoteh, Remove your appendix, DO not suture
until your work has been inspected, Time 1imit: 15 minutes,

Public Speakings 2500 riotecrazed aborigines are storming the
classroom, Calm them, You may use any anclent language other than
Latin or Greek,

Biology: Create 1ife, Estimate the differences in sybsegquent hyman
culture if this form of 1ife had developed 500 million years
earlier, with special attentjion to it®s probable effect on the
English parliamentary system, Prove your thesis,

Musics: write & pilano concerto, Orchestrate and perform it with flute
and drum, You will finé & piano under your seat,

Psychology! Based on your knowledge o0f their works, evaluate the
emotional stability, degree of adjustment and Trepressed
frustrations of €ach of the followinot Alexander of Aphrodisias,
Rameses II, Gregory o¢f Nicia, Hammurabl, Support your evaluation
with guotations from each man’s work making appropriate references,
It Is not necessary to translate,

Soclology; Estimate the sociological problems which might accompany
the end of the world, Construct anp experime,t to teést your theory,

Engineering: The disassempbled parts of a high=powered rifle have been
placed on your desk, You wil) also find an instruction manual,
printed in Swehili, 1In 10 minutes a hungry Bengal ticer will be
admitted to the room, Take whatever action you feel
appropriate, Ee prepared to justify your decision,

25662
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System Apalyst’s Qualifying Exan

Economics: Develop a realistic plan for refinancing the national
debt, Trace the possible effects 0f your plan in the following
areas; Cucism, the penatist eontroversy, the wave theory of light,
Outline a methed €£0or preventinag these effects, Criticize this
method from all possinle points of view, Point out any deficiencies
in your point cf view, as demonstrated in your answer toc the last
aguestion,

Political Sciepce; There is a red telephone on the desk beside Vou,
start Werld War IlI, Report at length on it’s socio=political
effects, 1f any,

Epistemolay: Take a position for or against Truth, Prove the
validity of wyour stand,

Physics: Explain the nature of matter, Prove or disprove Tachyons,
Include {n vour answer an evaluation of the impact of the
development of mathematics on science,

Philosopy: Sketch the development of human thought, estimate it’s
significance, Compare with the development of any other kind of
thouaht.

. General Knowledge! Describe in detail, Be objective and specific,

25662
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‘ Examination Answers

Historvy "Look &t those Christians see how they love one another" 1
Medicine: "Physician heal thyselg" 23
Public Speaking: "Never have so few given sc mych f£or so many' 3
Biologyt "A rose by any other name would smell as sweet" -
Musics "You played it for her your c¢an play it for me =~ play it Sanm" 5
Psychology; "Thou shalt not pear false witness against thy neighbor" 6
Sociology:t "Theu shalt do no murder"” 7
Engineering: "Illigitium non carborundum" &
Economics: "A penny saved is a penny earned" 9
Political Science: "We have nothing to fear but fear itself" 10
Epistemolgys "Truth or illusion Martha, truth or illuysion" 11
Physics: "There are more things in heaven and earth than fits your
philosophy" 12
Pnilosepy: "I think, therefore I am'" 13

General Knowledgei: NO 14
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Sub=Collections:
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Title: Author(s): Robert Louis
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3wAPR=75 17:45322=ELT,20792:;000000000000

Mail from BBN-TENEXA recvd at 3=APR«=75 1744=EDT

Datey 3 APR 16875 1745«=EDT

Fromi: SCHANTZ at EBN=TENEXA

Subject: Meeting notes

TO: Postel at BENBE, JwWwhite at BBNB

cet Schantz 1

Ifve read through your summary of our meeting and the results agree
with what I had¢ written down, My comments are inline with the text I
am returning and denoted by [#esss,

Ifve looked at and coded the dispatcher to a dreat

degree and have not developed any hitches, I rather suspect that
closer scrutiny of the other two pleces (especially the flle package)
will reveal some uncertainties, but hopefully they will pe minor, I
think this docuyment indicateg that we have a pretty good nandle on
the problems, at least for TENEX, Let me know your feelings about any
of the non=trivial comménts that follow,

=wRiCck 2
Summary of Meeting between R, Schantz, J, White & J, Postel, on 27
& 28 March 1975, 2a |
. Ihree topics were discusseds The pispatcher, The gncapsylator, and |
The File Package, 2p i
The Dispatcher 2¢ i

The main congcerns here are the association betyeen the calling

user and the girectory assigned for his use, The following

strategcy allows the user to end up in his own login directory,

This then allows the regular access controls O0f the system to

ne effective, 2¢1

The dispatcher performs the server side of the standard Initial
connection Protocol such that the two resulting connections are
openned to a4 new Jjop (wnich is a PCP job),

Listens Oon the PCP contact socket L
L = 25 decimal

Selects a new socket palr (S) from the dispatcher’s socket
name space (directory relative)

[#*%#% In TENEX, selects a new socket pair (S) from a common tool
socket space, bBY Means 0f using directory relative socket names]
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Creates a job containing pCP stuff and passes it the socket

numbers I (remote caller) and § (new local) in the ACs 3a
[##%%% Creates 3 New job for each request,]) 4
ACO = U (Absolute 32 bit) 4a
[##%#% Absolute 32 bit receive socket name] 3
ACi = § (dir rel 15 bit) 5a
(##¥#% Relative 15 bit receive socket name] 6

Sends the socket number S to the calling process and closes the
connection, then loops back to the begining, 6a

[(##%%¥ The socket sent to the caller is actually 5°, which is the
full 32 bit socket name of the receive socket derived from S, and on
TENEX consists ¢f <17 pit directory #><8>) 7

[#%%%% The TENEX dispatcher can and will see if 3 system shutdown is
pending and imminent, If the shutdown is within some interval T, then
the dispatcher will not accept any new ICP requests in order to
minimize the pessinlility of ysers having their tool yanked oyt from
under them, Twe approaches are possible, 1) Ignore the request by
sending an immediate CLOSE, or 2) open the send connection and pass
some useful status Iinformation such as the time we are expected to be
back up, (Note that an odd nymber passed to the caller is a viclation
of ICP protocol and can be interpreted as a time, or anything else we
choose, ) Ultimately, we can get as complex as we want to get the
proper benhavior since selecting the interval T is a problem, There
probably exist twd types of transactions, short and long, If we
select an interval very close to shutdown time, long transaction
which donet have a prayer of finishing will be allowed to start, If
we make the interval longer, transactions which are short and could
possibly £inish before shutdown may be rejected and other possible
sarvers may not be available, Generally, I propose that the interval
be quite small (maybe 2 minutes), and suggest that ways of alerting
the controlling fOrk created for the new job to the approximate
duration of computational service requirea for this transaction be

investigated,) 8

The new jobi g8a
opens the ney econnections between S and U+3, and between S+l

and Us2, gal

(##%%e § blt byte size for both send and recelye connections) K




JRP 4=APR=75 00329
. Schantz comments on meeting notes

Read from the newly oOpened connections the login and accounting
parameters for the callina user

[##%%% .., the newly opened connections the PCPp CRTPROC MESSAGE
CONTAINING THE lo9in and,,..])

Change login ildentity of tnis job to the user supplied ,
Time out anéd aborts if the login info is not supplied,

The Encapsuylator

The focus here was on the Network virtual Termial package
(NVTP) and the communication between the Front End (FE) and
the Tool, Here a majeor change in strategy was decided on,

Scenaric for tool start uP!
The User tells the FE he wants to run the tool,
The FE tells the WM the user wants to run the tool,

. I'hne Wy creates the PCP tool process at the tool bearing
nost, this process is passed as startup info the name of the
"old tool!" subsystem to be run,

[#%%%% The WM creates a PCP "old tool encapsulator!" process at the
tool bearing hest; this process ,.,)

[##*¥s A coyple of tiny things, 1) The startup info (old tool file
name) is effectively passed to the NVT package before it 1s even
opened, This seems a pit funny when it is viewWwed as more than a
special case, 2) In order to get the access control to the "old tool"
glle right, we must ensure that the Jop changes to the correct
identity given by name, pswrd, acct parms, befyre the startup info 1s
allowed to be processed,

The WM supplies the login parameters tO the newly created tool
process

[#%%%% The process initialization code is entered and passed the
startur info,)

The WM intrecduces the FE and the tocl proceess

[##*%%% What aboytr BEGINeNSW? and alsc END=NSW procedyre? Will they be
passing usefu)] parameters?)
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The WM returns to the FE the process handle for the tool process

and the grammer for the tool, 14a
[exens ... interpreting the grammAr callS ,,.] 15
The FE (interpreting the grammer) call the tool process to open
the NVT packaqge, 15a
The FE locally sets uUp a yser telnet process listening on two
sockets (UT & UT#+1) , 15b
[(#exes ., FE*s yser telnet, The TBH end of these connections feed an
NVT (or server telnpet) that acts ,,,] 16
The FE calls on the tool process NVT package SETUPNC procedure
passing the argument UT, l6a
SETyPNC (¢ uT ) 16al

The NVTP initates the to0) subsystem as a fork and establishes the
connection to the FES user telnet, the TBH end of these
connections feed a NVT (Or server telnet) that act as the primary
‘ 1/0 for the subsyste™, The NVTP returns as a note to the FE the
local socket numbers ysed in establishing the connection ST and

ST+1., 16b
NOTE ¢ 8T ) 16b1
[#%%%% Both UT and ST are full 32 pbit receive socket names,] 17

The FE verifies that the telnet connections now estaplished to its

User telnet process are in fact from the teool subsystem by

checking the ST socket number returned by the tool process against

the actual connections, 17a

The FE (as d¢irected by the tool grammer) takes input from the

users termipal and hends {t to its loca) user telnet for

transmissior to0 the tool subsystem, Data arriving from tne tool

subsystem at the user telnet in the FE is delivered to the users

terminal using the routines of the FE, 17p

The SETUPNC call {5 left unSatisfied, and therefore allowys the

NVTP to use help returns to notify the caklying process (the FE)

of any unusual events (ed subsystem haltsy, The calling process

(the FE) can £freeze the NVTP and the tocl subsystem by an INTPRO

cal)l or about the use of the tool subsystem by an ABORTPRO call, 3 1e

. [(wuxxs ,,, notify the calling processS,«,) 18
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[##%xx ,,, INTERO €211 Or abort the ...) 19

[##%%% ABORTPEC Will result in closing the NVT, A supsSequent SETUPNC
will cause the "gld tgol" to be reinitialized,) 20

The resulting configuration has PCP communication paths between
the FE and the WM, betvween the FE and the Tool process,; hetween
the WM and the Tool process, and has the telpet path between the

tool subsystem and the FE’s Juser telnet, 20a
LT L T N 2061
s=s=sss=ss==)>) WM |¢ss=s2ss2s=cs = PeenNEREee®
= 20az2
v V mompenannen
memmnmwmean | FE | ¢=z===zsc=ssss=s==s===22] TP !
Bl R s B
* ¥ * %
+
.- - R R R L B R R R l UT 1
Compransr e o s m e mwD | TS ] smemenwen
‘l'} - 2033
vhere! 20a3a
==z= {ndicates a PCP connection 20a3al
=== indlcates a telnet connection 20a3a?
##% indicateg a control path 20a3a3
Wy is the Works Manager 20a3a4
FE is the Front End 20a3ab
TF 1s the Tool Process 20a3ab
78S is the Tool Suvbsystem 20a3a7
UT is a User Telnet 20a3a8
The NVTP alsc acts as a f£ile reference trapper, 20b
The File Package 20¢

The £ile package was examined and the essential featuyres
‘ abstracted, This resulted in a small set of procedures, and the

elimination of the access contrel aspects of the earlier
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specification, Also the abliity to access portions of files and
route the flle data on variouys paths was eliminated,

The relation between file package directories and Tenex
directoriés is one to one, The access rights to directories and
files that a callér on a file package hag are exactly those of
the userwmpassWord=account that the process containing the file
package is logged in with,

The file package 1is an interface to the reqular operating
system file system and uses {ts access Controls,

That is to say that the is no attempt to build up a virtuyal
file system at the file package level,

[##%%% That is to say that there ,,,)
Definitions:

The followina arguments are used in the subseguent prodcedyre
definiticens:

‘ name = the name of a file in nost dependent syntax
name = CHARSTR

directory = the name 0f a diyrectory (or directory hierarchy) in
host dependéent syntax

(#%%xe 1f i¢ 15 iNn host dependent gyntax, why doegn®t the TENEX name
include "<" and ">" as deljimeters?)

directory = CHARSTR

Note that In Tenex the directory is not enclosed in angle
brackets <>,

filengme = the fully quglified name of a flle
flilename = LIST ( directory, name )
filelist =~ a list cf file names
filelist = LIST ( filename, .44 )

srclist « list of source files

. grelist = filelist

25664
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dstlist = list of destination files
dstlist » filelist
newlist « list of newly assigned uniguely named files

[#%%%% The way it is used indicates that whenever there is a newlist
every element in that list has the same directory name 1in the
(directory, name) pair for each file in the list, but it must be
repeated for each file, It might prove uyseful to define a default
specification that says that if the directory field of the name pair
was empty, it means the directory of the last item which had it
specified, In addition, empty directory on the first (or only) item
would default to connected directory,l

newlist = filelist

fileclass =~ a partially specified file name that indicates a set
of files in host dependent syntax,
[####% This is really only a special type of "name" as defined above,
As such {t should probab)y be indicated in parameter 1ists as
. (directorv, nare) just as an ordinary file would be, The catch would
be that it would not be applicaple everywhere (e,g, yes in a filename

for listdir, but no in a dstlist for putfile), Again with these type
names, directory=empty should default to the connected directory,]

fileclass = CHARSTR
In tenex this is the star (%) notation,

8isp = the disposition of the source files, either DELETE or
RETAIN,

disp = BOOLEAN ([ DELETE = FALSE / RETAIN = TRUE ]

Note that DELETE makes the operation a rename, while RETAIN
makes the operation & Copy.,

chnl = a port handle,
chnl = INDEX

1f chnl is an argument of a procedyre the data generated by
(or received py) the procedure i{s transmitted on that
physical channel ,

filetypelist = a list of file types associated with the filelist
‘ that indicate the physica) type of the £i)e and the format of the

25664
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pcp encoded transmission of the file, The type is represented by a

small integer, 24d
[«%%%% These file types must be enumerated soon,) 25
filetypellist = LIST ( INTEGER, .4, ) 25a
Procedures; 25b
Listdir ( directory, fileclass, EMPTY => filelist ) 25b1
[#%#%% As indicated above, this might be bettér represented as a two
parameter call, the first being a (directory, name) list and the
second the destination indicator, This routine would accept
(directory, name) pairs of the following variety:
(directory, fileclass) which would
do the TENEX star thing for that directory, (directory, name) which
really asks {f that file exists, (directory, empty) which lists all
files in that directory, (empty, empty) which lists all files in the
connected directory, (empty, fileclass) which does the star thing for
the connected directory, etc, etc,) 26
. The names of the subset of files indicated by DIRECTORY and
FILECLASS are returned {n the result FILELIST, 26a
Listdir ( directery, fileclass, chnl «> EMPTY ) 26D
rhe names of the subset of files indicated by DIRECTORY and
FILECLASS are transmitted via the physical channel indicated by
CHNL, 26p1
Deleteflles ( filelist ) 26¢
[#xxue Dejetefiles ( f£ile)list => EMPTY)] 27
[#%%x% NoOte also that file classes might be possible here (e,3,
delete (direcrorys *,%) mighe clear the entire directory, as might
(directeryv, emptyl), the trouble with this approach 1s that you should
really report back to the caller the names of the flles that were
deleted, and error indicating may be a problemy,] 28
The files specified in FILELIST are deleted, 28a
Localxfer ( srclist, disp, directory => newlist ) 28D

[##%%% We Could unify the dstlist vs directory distipnction by saying

all names are (directory, name) pairs, and that

(directory, empty) on output file means generate a new name, Then,
‘ using eonvention that last specified parameter holds when a new
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parameter is ommited, Localxfer is Just (srclist, disp, dstlist)
where dstlist is & list of filenames (possibly only one: directory,
empty), In this way we couyld mix specified destinatlion names with
generated names, The user wouyld be responsible for remembering the
order of generated names if he mixes specified with generated,)

[####% It should be made clear that a single disp holds for all the
files in the 1list,)

The fileg specified by SRCLIST are assigned new unique names and
entered intc the directory indicated by DIRECTORY, The ]jist cf new
file names is reported in the NEWLIST result,

The retenticn or deletion of the source files is indicated py
Disp,

Localxfer ( srclist, disp, dstlist => EMPTY )

The flles specified by SRCLIST are stored as indicated by
DSTLIST,

The retention or deletion of the source files is indicated by
DISP,

Getflles ( srclist, tiletypelist, disp, chnl )
[#enns Getfljes (srciist, fijetypejist, disp, chpnl => EMPTY)]

The files are sent on the physical channel indicated by CHNL as
specified py SRCLIST,

The type information in FILETYPELIST is uysed to determine the
mapping from storage format to transmission format for the files,

The retenticn or deletion of the source files 1s indicated by
DIsP,

Putfile ( dstlist, filetypelist, chnl => EMPTY )

The files received on the physical channel indicated by CHNL
are assigned the names and entered into directories as
indicated by DSTLIST, The list of new file names is reported in
the NEWLIST result,

The type information in FILETYPELIST is uysed to determine the
best storage format for the fjiles,

Putfile ( directory, filetypelist, chnl => newlist )
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The files received on the physical channel indicated by CHNL
are assigned new unigue names and entered into the directory
indicated by DIRECTORY, The list of new file names is reported

in the NEWLIST result, dlel

The type information inm FILETYPELIST is used to determine the

pest storaqe format for the file, 3l1e2
Discussion? 3t

A convention te be followed whenever two parallel lists are
supplied &s arguments {s that if the second list runs out
mefore the first list, then the last element Of the second list

{s to repeated for every remaining element of the first list, 31¢€1

Another convention ig that the procedures of the file package

are to make help returns to their caller on any error, 31€£2
Source file does not exist 31£2a
hccess contrel prevent vour use of that file 31£2b
Unrecoverable 1/0 error 31£2¢

The intent ©f the help return is te have the file package

procedures report the failure of an operation on a per file

nasis, that is, the help return can indicate the specific flle

in error, This then allows the caller t0 resume or abort the

procedure with full knowledge of how far it got, or which files

were not processed, 31£€3

[«#%%% we cAn identify three possibilities after error detection and

a help call, 1) skip that element and proceed on to next one 2) Abort

the whole call, with or without trying to undo what you've already

done, and 3) try same element again with newly specified parameters,

The exact natyre O0f these help calls will becOme clearer as the
implementations proceed.]) 32

[#x#%% General comment on flle packaqge:

Note the ramification of this organization f£or the NsW file transfer
utility to access and retrieve files from the yarious permanent and
temporary work spaces (i,e, directories),

Since the File Process (i{,e, the process with the file package code}
there {s only 1, I think, for a WM) is logged in as a single user,
and no further passswords are provided other than to log the FP in,
the TBH system must provide a way to allow a special user (i,e, the
designated FP) to access all of the directories in the NSWw space;,
while at the same time pot allowing public access to these
directories, In TENEX we plan to do this using the group mechanism,
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Schantz comments on meeting notes

In MULTICs I trink we agreed that arranging the directories properly
in the hierarchy would accomplish the same effect,) 33

11
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. Schantz comments On meeting notes
ig?bﬁfd) .dnfwc'TD 00329113 ritle; Author(s): Jonathan B, Postel/JBP}
Distributiont /JEW( [ INFO=ONLY ] ) j Sub=Collections: SRI=ARC) Clerk:

JBP}




KIRK 4=APK=75 04:09
Curly pracket ccdes seell to pe used by LP

On a trial test of passing curly brackets to the terminal by chanaing
lsgfrmt, I found that it works fine in TNLS and in teletype
simulation but in DNLS ¢on a pataMedia enly the first character of
each line is displayved, 1Is 1738 or 1758 used by the LP for
sometning? On an earlier test where I also included tilda (176B) I
got a line of <NUL>s down the left margin of my screen, Charles or
Bob, can you verify that the LP is the problem and let me know if any
thing can he dcne to display curly brackets?

<KKELLEY,LSGFRMT ,PROC=REP,> will sShow what happens when using DNLS
and trying to pass 173B and 175B on to the display, Also, it would
be nice to include tilds and 174B (vertical slash) at some point so
NLS cap boast of suporting the full ASCITI set, I'm not sure 1f ISI
wants to display curly brackets or just use the code? Elizabeth, can
you find out fer sure,
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. The Whole Universe Catalog: a new tool

What it is 1

The Whole Universe Catalog (WUC [rhymes with dukel) is a way of
locking at things, It consists of @ simple, powerful accessing
system with which you can view from a display or typewriter
terminal your perscnal NLS flles as well as the Whole Universe
Catalog index, The index currently interfaces to many things of
interest to NLS users, If the thing you want is online and you
Know it’s name, WUC can take you to it, If you don®t kKnow itss
name, you should be able to find it through a synonym or by
pointing to categories {f it is cataloged in WUC, WUC is meant to
eventually become an online university with access to the
universe, HencCe the ambitious name, 1a

The accessing system reguires no knowledge of viewsPecCs,
addresses, commandwords, directories or file boundaries, Yet for |
those who xnew them, WUC contains all of the addressing and |
viewing capablities of NLS, It can reduce from ten to one the |
number of buttons to be pushed for some of the most common viewing i
functions in NLS, Once entered (via the EXxecute command) it can |
be ysed without ever touching the Keyboard or Keyset, HOwever, |
any legal NLS ADDRESS can be typed, In DNLS, prompting represents |
‘ buttons and conmbinations of buyttons on the mouyse, Type |
questionmark in WUC for a short description of the major l
glternatives, ib |

Since WUC hras not been accepted as an official ARC program, you |
cannct type <CTRL=G> and get nelp with {t Or learn about {t in
help, Instead, type HELP in the wuc command, i¢

Also, please send any comments to0 ident KIRK or sndmsg to
KKELLEY@BENB, Do not send any feedback concerning WUC to

FEEDEACK, 1d
How to get it /
Use the "Precess Branch" command on the following branch (2B) to
make WUC avallable te you, 2a
Execute Programs Load Program XPROGRAMS,WUC b
Execute Use IPXPROGRAMS,WUCEW 2b1

In DNLS, push the two rightmost mouse buttons todgether to go NEXT
from where you point and thereby scroll through the rest of this
gocyment, 2c

., CD auits WUC, Type ew to "Execute WUC" once you have Qquit, 24
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' The Whole Universe Catalog! a new tool

Features 3

With WUC youy use the same command for the same viewing function in
DNLS as in TNLS, 3a

WUC allows viewspecs when you want to input them (as in Jump to

Link) but does not prompt for them every time, Only one confirm

is necessary because {t also specifies your view, The confirm can

be thougnht of &8s a very special viewspec which also acts to

terminate the command, 3b

Any NLS address is acceptable but if you wigsh to address a name in
a certain branchs you need not preceed it with exclamation point, 3c

I1f yvou type 2 long address and misspell the last word, WUC will
take you as far as it can and indicate the rest 0f the address was
not found thus saving vou from re«typeing the beginning of the

Address., 3d

Parenthetical commentsg are not confused with linkg, Text in

parentheses is ig%nored unless You use the ,) address element, e
. Locating Deocuments 3f

WUC makesg document locator filles and super docyments easier to

use in several ways, Probably the most important to the novice

is that vou do the same simple things to 1) get to the locator,

2) search down through i{t, 3) access a particular file and 4)

find the piece of information you want in that file, 1In

addition, WUC eliminates five of the rather criptic buttons

necessary most of the time in TNLS (pbSN,1<CA><CA>), Wwith WUC

in TNLS, you just type the statement number (SN) and confirm,

In DNLS this is a single mouse button push, 3f£1

For instance, to access the userquides locator, simply type
LOCATOR followed by your CA, 1If you type LOCATOR QUTPUT Yyou
90 directly t0 the output processor guide skipping any view of
the locator all together, If you type LOCATOR OUTPUT PES you
g¢ directly t0 the deseription for the PES Output processor
directive, In this case all you have to type is OP PES because
the output processor guide happens to be available directly

from the WUC index under the name 0P, 3£2
Ano¢her lccasor pype £ile, ‘the NSW gyper docyMment located at
BENB, {5 alSo avajlable via WUC, Just type NSW, 3£3
Advantages of wWUC over the Help command, 3g
. For help with NLS, type NLS while using WuCc, You can also go
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directly to a particular definition or branch of infomration by
typing NLS followed by the name of the information, For
example, NLS LINK, 3gl

WUC contains help for all yser=programs made ayailable in WUC
by their authors instead of just the ones approved by ARC
management, Type PROGRAMS, 3a2

WUC allows you to scroll te read everything about a certain

topiC at cnce without having to back up and try each menu cone

at a time, When you do want to back up, it 1s just one push of

a button (BC) and in TNLS, only enough 1s typed to indicate

where ycy have retuyrned, Where you g0 when You back up is not
confusing, Backing up ALWAYS takes you to the next place back,

It remenmkers your last 60 places on a simple stack, 3g3

You can see everything or just an outline at your discretion, 3g4

In DNLS, you use the mouse to point to a menu item or point to
a word fer 1ts definition instead of typing it in from the

keynoard, 395
. WUC accepts any yalid NLS 1ink, address, viewspec, or content
anajyzer pattern or prodram in addition te the simple words

accepted by Help, You never get the cryptic message "Illegal
list characters" while using WUC, 3gé

WUC will take you through as many links ang flles as necessary

t0 get yecu to where the Help description writeer wishes to take

you, Even lf you type "science fiction" and the information is
lccated ynder "novels" which is linked to from "fiction"

located under "sclences" linked to from "sclence", WUC will

¢ind {t. The Help command will not gearch through links,

Alse, i1f the Help datapase links to a link, you see nothing

when you use the Help command, 397

Help Description Writepst you can stop right where you are and
edit your current view, 398

Since WUC can access any NLS file with the essential

flexipility needed, the current restrictions on format cculd be
eliminated, Instead of the ugly, chopped up database weé now

have, we could have a smoothly flowing online document which

would map almost directly into a discursive prose hard copy

document, 399

WUC allews you to have your current view printed on the line

. printer, 3G10
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Query 3h

Although 1t is currently not available for Novice users, it

would hé Very easy to access, for example, the Arpanet Resource
Notebook using WUC, The current "Bring" and "ShoW" ceommands as

well as the instructions for use duplicated in every file would

be unnecessary, Tvping guestionmark should pe sufficient to

teach the user what to do, 3n1

The user could type, for example, NIC SRI=ARC PERSONNEL and
see the informatjion directly without having to wade through the
current laborious path, 3nz

All of the writing advantaces listed in the HelP discussion

above are as important for Query database bujlders, Standard

online decuMents could be written for the datapbase and turned

directly into hard copy, 3n3

Jump to Name ExXternal 31

when svsgd (the L10 procedure logator) uses angle=brackets
instead of parentheses for 1links, you coyld g0 directly to any
. procedure by typing svsgd followed by the procedure name, aid

In writing the WUC source code, I set the index file to be

sysgd, put procedure names in angle brackets when I called them

and simply pointed to the procedure name when ] wanted to see

the code for the procedure, 3i2

WUC will disPlday statemengs in NLS fileg from other sites,
(preceed the statement name with the sjite name, directery name Aand
filename), 33

If vou try t¢ take an invalid link, WUC will indicate the problem
and display the statement containing he jinvalid li{nk, ik

Yoy can go "up" to & higher level from the oricgin of a file 1f a

link to the source £0r that file has been specified in the origin,

This helps make mMany files accessible as a gincle "yirtual" file,

Such a file is merely a special branch in a theoretically

unlimited file and i{s treated as any other branch, 31

You cepnerally get faster response with WUC because the computer
doesn’t have to handle as muc¢h user interaction before it calls
core routines, 3m
Type WUC for a list 0f the things available in the WUC index, 3in

. Bon Vovage, information=space=person! 30
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Would vou Believe

HMMMMM, fust wenderina if it was possible for me to actually receive
journal the "right" wat, Has not seemed to haye been working for ne
at all, 1
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Replying to your letter to warshall,

Dear Dirk:

Steve warshall has passed your letter on to me, since I*ll be the
person here at computer Associates whofll be concerned with
documentation == at least as far as anyone is, 1I'm also on the DIRT
distribution 1ist, 1Ifve read the HELPD docuMent you mentioned to
steve (ljournal, 25084,), and it seems guite practicable ,,, with
practice,

For starters, we hayve the document
[BEBNB]<MILLSTEIN>WM=PROCEDURES,TXT337

vhich describes the "yhite BoXxes" == the externallyw=callable
procedures in the wWworks Manager, This is a greatly expanded version
of the White Boxes portion of my earlier message to CHI, which you
referred to (Hjournal,25363,), You may very Well already have seen
it by now, and someocne may have journalized ity however, the current
version, with @ few changes to the previous one, was Jjust produced
vesterday (2 April 753, 1If you can’t access it easily, I*ll be happy
te SNDMSG it te you,

This document is already oreanized int0o nameable paragraphs,
albeit not in NLS, It would be an interesting NLS exercise for me to
convert it to an NLS file and start patting it into HELPD shape,
Shall 1 do that?? Cf course, You would do it certalnly faster, and
probably sooner, than I could,,s, If I start it, yourll cerainly
have to get in to fix it up, in any case, How does it work in NLS to
have twe different users messing with the same file? Can yoy send me
a8 quieck tutorial?

In any case, it IS just a WM=calls description, not a
usere=commands description, althouygh those two concepts differ mostly
only in syntax == s¢ far, at least, I’'m to be vworking with CHI on
the user syntax, and will insert that, with explanations, into our
workima WMeHELP flle as we Go,

I'm reachaple by joyurnal mail [KS), or addressable as
SATTLEY@BRBNB,

Sincerely, Kirk sattley, Mass, Computer Assocliates
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’ Replyving to vour letter to Warshall.,

(J25668) 4=AFPR=785 14:13631:: Title! Author(s):t Kirk Sattley/K§;
Distributions /DVN( [ ACTION 1 ) REM( [ INFO=ONLY ] ) SW( [ INFO«ONLY ]
) ¢ Sub=Collectionst NICy Clerks KS3 origing < SATTLEY,

VANNOUHUYS=DRAFT,NLS11, >, 3=APR=75 16141 K
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‘Reply to your letter to Warshall,

Dear Dirkg

Steve Warshall nas passed your letter on to me, since I°11 be the
person here at Computer Assoclates who®ll be concerned with
documentation == at leasSt as far as anyone is, I’m also on the DIRT
distripution 1ist, 1f've read the HELPD document you mentioned to
steve (Ijournal, 25084,), and it seems qguite practicable ,,, with
practice,

For starters, we have the document
[EBNB)<SMILLSTEIN>WM=PROCEDURES ,TXT 37

which describes the "White Boxes" == the externally-callable
procedures in the Works Manager, This is a greatly expanded version
of the White Becxes portion 0f my earlier message to CHI, which ycu
referred to (Hiournal,25383,), You may very Well already have seen
it by now, and someone may have journalized it; however, the current
version, with a8 few changes t2 the previous one, was Just produced
yesterday (2 April 75), 1f vou can’t access it easlly, I’ll be happy
to SNDMSG it te you,

This docyment ig alreadv organized into nameable paragraprhs,
albeit not i{n NLS, It would be an interesting NLS exercise for me to
convert it to an NLS file and start patting it inte HELPD shape,
Shall 1 do that?? C(f ccurse, you would do it certainly faster, and
probably sooner, than I could,,., I1£f I start it, you®ll cerainly
have to get in to fix it up, in any case, Hovw does it work in NLS to
have two different uUsers messing with the same file? Can you send me
a guick tutorial?

In any case, it 1S just a wWM=calls description, not a
user=commands description, although those two concepts differ mostly
only in syntax == so far, at least, I'm to be working with CHI on
the user svntax, and will insert that, with exXplanations, into our
working WM=HELF f£lle as we go,

I1'm reachacle by journal mail [KS), or addressable as
SATTLEY@BBNB,

Sincerely, Kirk sattley, Mass, Computer Asscciates
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‘ Tapes sent to DDSI

Listed below 1s Information about tapes sent to DDSI, For each tape
sent, the follewing infcrmation will be includeds

Tapé number, date tape was ready for DDSI, and person who sént tape
FILENAMES and perscn responsible for each file

Tape 0001 3/26/75 POOKE
<userquides,commands~com.nlsy10> PCOH
<offlce~l,meyer,formats,nlsyl> (run with format 2) NDM

Tape 0005 4/4/75 POOH
<yserguides,commands=com,nls’> POOH

Tape 121 4/4/75 KIRK

carcdocumentation,gtest> KIRK

25671
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L"‘ WA

“APE=T75 18317181 Title: Author(s): Ann Welinbera/FOCH}

n /JOANC [ ACTIO ] DCPS notebook please) DIRT( ( INFO=ONLY
Collectionsi SRI=ARC DIRT: Clerk: POOCH?» Origing <
JNLE12, >, 268=MAR=75 1551 POCH 333 ##8d;
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' Prodcutivity Reportrts to DPCS Please?

Jim, could vou send vour user productivity reports toc &DPCS or put
them in the DFCS subcollection for furture reference?
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. Allocation of my time te DPCS

Beverly Bolil is comming to work Firday and it seems right to me that

her arrival sheuld eventually free up some of my time for DPCS work,

The NSW i85 nardepressed, and she will take some time to get going,

What about my gtarcing to work half time on DPCS May 17 1
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‘ Allocation of my time to DPCS

(J25673) IwACReTS 20313313 Title: Author(s): Pi{rk H. Van
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. Fitting Governrent Fapel
We should have an Qutput Processor directive something 1like
".Federalpaper = Unj", which you could put in the header, and it
would reset all the margins, headers, top and pottom etc, to fit 8,0
X 10,5 paper, 1
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. Fitting Government Faper

(_dz':w‘/:) 4=APR=T5 118715 r{itlie: Author(s): irs H, Van
Nouvthuvs/DVNs Distribution: /FEED¢ ( ACTION ] ) DEE( [ ACTION ] dpcs
notebecok please) DPCS( ( INFO=DONLY J ) ;3 Sup=Collections: SRI=ARC DPCSy
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