CHYI 24=MAY=74 16309 23118
Message to JGR about our current NLS plans

Jeff RotheNburg sent Me a rush Message asking for answers to several
questions, I wrote this back to nim, Please feel free to SNDMSG any
corrections or omissions,
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Message to JGR about our current NLS plans

Jeff, very sorry I did not get this to you sooner, Hope this is
still of some uyse to you,

1, What is the current status and proposed direction of your onw=line
help faci{lity? What snorte or longe=term effect do you see for Laura
Gould*s work, in terms of becoming incorporated into NLS as part of
its onesline capabilities ?

Current status of NLS help facilitiest

Now in uyse in the running NLS at ARC, Will be released to
Qffice~] users sonmetime this summer,

If the syntactic/semantic help provided by the command language
interpreter (based on the grammar) is insufficient, the user
may type "Q, This loads the help data base and presents the
uyser with a brief description of the users current context and
a meny of possible things he might want to Know about that
particular command context, In addition to selecting any of
the meny items for further elaboration, the user may also
request explanations of terms suech as VIEWSPECS, STRUCTURE,
SYNTAX CONVENTIONS, ete, He may also request help with the

. help system,

The primary problem with the current system is that there is an
unreasonably long pause (pernhaps 30 seconds) Wnhen the user
types *"@, while the help data base is loaded and searched for a
reasonable match te his current command state, We hope to
improve this before releasing it to 0Officeel users,

We tried bringing the system yp at ARC without training our
users and encouraged them to learn about the new system by
using the various help features, These yser‘’s were all
familiar with the old system, This was a minOor success, in
that most users stumbled their way along, but many felt that it
was a very tedious way to learn a systemy that a formal
training session together with written docuymentation combined
with the online help features would have been perfect, but the
restriction to only online facilities tried their patience, We
have not tried the same thing with inexperienced users,

Layra Goyld's worki

If the work that Laura is doing proves to be syfficiently

responsive to the user’s needs and seems to be an effective

training aid, I think there is no doubt that we would try to

incorporate it, I think that only time will tell, but I have

high hopes that she will come up with something reasonable, (I
. have similar hopes with regard to your work,)
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2, To what extent do you see NLS and the Journal as a replacement or
supplement to SNDMSG? 3

We view the continued developPment of the SNDMSG/READMAIL facilties
as vell as your work to be attempts to provide almost exactly the
same facilities that NLS and the Journal attempt tO0 provide
(althoyah we view NLS as having a broader range Of applications
than just message sendingl), We fully expect that when BBN and
you get further along in your respective developments, you will
start receiving exactly the same criticisms that we receive abouyt
oyr system peing too complicated, too hard to learn, etc, == you
will begin te perceive why all those facilities are really
desireable put no one else will, Please do not misunderstand me
here, We feel that there is plenty of room for independent
development here, but mearly wish that there were more explicite
recognition (and thus cooperation) that we are all working on the
same problem, though perhaps with slightly different emphases and
motivations, 3a

The new Journal system now also supports unrecorded mail, and thus

can be even more like SNDMSG, It {s also as easy to use and

provides more extensive features, It informs users wheo are lodgged

in at the time of mail delivery that they just got some mail,

Mail is delivered into an ACTION mailbox or into an INFOMATION

ONLY mailbox (specified by sender), The Journal also Supports

private messagés (only sender and recipients can read), 3b

We also have a READMAIL subsytem partially implemented, This

allows the user to sort hjs majl jnto different catagorjes,

forwvard mail on to other users or groups of users, reguest that an

item be reesent to yoy at a certain time (a reminder feature),

etc, c

3, Whagt are yoyr cyrrent and intended plang for disseminating NLS to
the "rea) worlé" ? What s{tes are currently using it ? In what form
are they using it (TNLS, DNLS, restricted subset, ete,) ? 4

The Office=1 facility was set up explicitly as a yehicle for
transferring NLS out to "real" users in a way that we could both
control and observe, This has been very successfyl so far, e
have a staff explicitly assigned to handle the needs of those
users and to learn how to transfer this sort of system more
effectively, The office=i system supports both DNLS and TNLS, 1In
addtion, there is a version of NLS (minus the Journal) at PARC and
at BBN, The one at PARC is used quite a lot (TNLS only, I
beleive); the one at BBN (TNLS) little, to my knowledge (although
several people there are interested in using it in their
dayetoweday work), 4a
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There has heen a running disagreement here about whether or not
NLS should be released as part of standard TENEX, I happen to
favor this move, but feel that {t requires improved hardcopy
documentation, Others here are very paranoid aboyt it cafraid
pecple will have trouble learning it and will thus give it a bad
name) or fear that it will jepardize the success of Officeni,
officee2, etc,

4, Do yoy see any problems with the structuredetext approach with
respect to disseminating NLS to nonwcomputer people ?

We are currently defining a yser interface that does not utilize
the structure facilities, We will have to wait and see how well
it works, We have had little trouble with gstructyre so far, since
most users have been exposed to outlines in hiah school and
college writting courses,

Perhaps I shouyld point out that stryctured text is used in NLS
because of a bellef that it can help people externalize thelir

ideas more clearly, The yse of such structure has a profound

effect on one®s work, I can assure youy of that,

5, To what extent is the NLS interface now tallored to individual
users ? 1Is this done at a)) dynamically ? 1Is there any automatic
adaptation of the interface to the user’s style, or is it rather a
matter of the user setting things up explicitely to suit himself?

The NLS user i{nterface can now be tajlored to individual users in
the following waysi

command word recognition
The scheme used by the system to alloy a uSer to choose
between ajternative command words in a command, For
example, what must the uyser do to choose one of the
followingy "COPY", "CONNECT", "DELETE", and "DISCONNECT" ?
We now support four different diseiplines
1) DEMAND (like TENEX exec uses),

2) ANTICIPATORY ¢(minuymum unique string Of characters ==
DE for DELETE, DI for DISCONNECT),

J) FIXED (three characters required == COP for COPY, CON
for CONNECT, DEL for "DELETE", DIS for "DISCONNECT"), and

4) EXPERT or FIRST CHARACTER (frequently used commands
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are recognized by first letter, other commands by one of
the above schemes after typing a SPACE cCharacter),

amount and type of prompting

prompt user for next type of input? prompt user for
optional infermation?

amount and type of command feedback
echo noise words to the user 7 echo rest of command word to
yser after command word has been recognized ? Apply an
upper bound to length Of command word/noise word echoed to
user 7

kevhoard character translatjions
for each type of terminal supported, user Mmay request that
certain Keys be translated into NLS control characters, such
as Command Accept, Command Delete; ete,

yse of structuredstext
Does the user want to deal with structured=text 7

use of viewspecs filters
Does user wish to deal with viewspecs ?

default viewspecs and tabs

allows user to specifv the view parameters to use when
starting NLS

1ist of commands automatically executed at startup time

Allows user to specifv a set of NLS commands to be
automatically invoked when user enters NLS,

location of statement name directory

Allows uSer to specify a 1ist of external NLS Statement
names to be searched if the user requests tp see a statement
by sore name, whereever it is, and no statement by that name
exists {n the file specified by the user, The list of
external statement names consists of a set of ordered pairs
of the form (NAME, LINK), The 1link is a pojnter to where
this name is to be found in some file,
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Planned but not yvet implemented 6b
proficienty level (probably on subsys basis) 6b1
This will allow a user (or his trainer) to specify that, say

for each subsystem, he is at proficiency level N, This will
allow him to use and see some commands and system features,

but not others, Note that this impact the help features, 6bla
subsystems available 6b2

This will allow a user to specify which subgystems he wants

availaple to him and which he is given when entering NLS, 6b2a
ménuy selection (may not happen) 6b3

this is a new scheme for allowing the user to choose between
alternatives by bugaing the one he wants, 6b3a

At present, none of the user=profile attributes are changed

dynapically, although this would be trivia)l to do == the hard part

is determining when to chance {t and to what (without shaking the |

user uyp too mych), We haye no immediate plans tO0 modify the !
. userwprofile dynamically, We hope that some good things will be

learned aboyt that by you and Layra Gouyld, Of course, if youy

wished to yse NLS as a vehicle for doing sO, we would be most

happy tO© cooperate in any way we can, In the present system, the

user may change his profile at will, or a trainer may change it

for him, 6¢c

6, To ywhat extent are you interested in proyiding alternate language
forms (e,g, vyour "expert mode", etc,) 7 7

We are VERY interested in providing and investicating the |
effectiveness of alternate command language interfaces too the

user, The user=profile things, proficiency levels and the ability

to define new command languades easily are all examples of our

investment in the ability to do just that, Ta

7, Does NLS have any "level" structure in the sense of providing a
simplified subset of itself for beainging users ? Dp You see that as
a desgireable way to go in the future ? 8

Qur user training program is nov organized into such levels, By
the time the system {s re)leased to officewsy, we hope to have added
this facility to NLS itself (see proficiency leve)l above), There
is considerable debate here as to the desireability of this
approach, Wwe intend to try it and find out, 1In addition, we may
. try providing user interaces that take advantage of local jargin
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for some groups Of users to ease their trangition inte using this
type of tool, (You should have figured out by now that we are
interested in providing people with tools, functional capabilities
that we think canh make a significant difference in terms of their
effectiveness, We are pushing no particular command languyage down
their throats, We will bend it however we need to to get them to
use it , so long as we still believe that the resylting usage will
make a significant difference in their work,)

8, What Would you say are your major goals for the future expansion,
improvement, extension, change ?

coupling NLE to a large variety of other tools, such as data
management systems, statistical analysis packages, project
management packages,

increased system responsiveness through use of satellite
processors (frontends), movement of NLS backend (file
manipulation) into other operating systems and other machines
(IBM, CDC, Burroughs, etc,) and running totally on mini’s,

File system changes to allow storing many different types of data
in the file (text, numerical, grahics, format controls, veice
data)

reinstating line drawing grarhics, formal constructs in CML for
defining windows and their usage,

effective yse Of portable and microfilm terminals,

better user measurement and analysis,

more work in publication quality hardeopy output,
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Re (23105,) Implementation for Filtered Copy Plex, €tc,

Re (23105,) Implementation for Filtered Copy Plex, etc, 1

1 prefer method 2, so that I could learn and remember the
following simple rule,

"If the filter doesn’t pass a statement, its substatements move
up a level,"

Also, that is the way I have understood for many months (from
Dornbush way back then) that New NLS was going to work, and thus
have T written the documentation for the neéw Copy with Fillter
command,

If yoy do eyventyally decide to stick with method 1

("If the filter doesn’t pass a statement, its first substatement
is moved up into its pjace, with following substatements remaining
at their old level, now having the first one as their source,"??})
Oor one other than 2, please notify me so that I can change the
docymentation, Thank you, Jeanne B,
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Return file stack (ring) bug!!

Guess you al kKknow that the file return
advertized, I1f one loads three or more
Jlump] ,fr (in TNLS) the previous file
brings back the last onejy from then on
between only the last two fijes, As {

RLL 25=MAYe74 11329

stack (ring?) does not work as
files, thenproceeds to do a
is loaded, another jump ,fr
one flips back and forth
understood it, one could do

repeated ,fr and eventually return to the very first one, Now oOne
must count the position i{n the stack in order t© retyrn, Bad,

TN

|
23120




RLL, 25=MAY=74 11:56
CM not repoOsitioned after deltion of last charcter in statement,

If one attempts tO insert text at end of statement after last
charcter or word has been deleted the system response with ffst entry
nonexistant®, Obviously the ¢M must be repositioned to point to the
last character rather than the now noneexistant last character, Try
it, Also perhaps this message could be made a bit clearer,

23121
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Bug with ,frt and ,rt in Jump to Link command

ofr? and ,rt! (with colons) don’t work in jump to link and they mess
up Your return ring, 1
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Useroptions Feedback commands in TNLS

Why does the show Feedhack command only show the feedback mode, when

you can also set and Reset Lendth and Indenting in TNLS? 1Itfs

confusing not to be able to find out what your status is if youfve

been playing with them, 1

My opinion i{s that
length = #¢
indenting = ##
should print underneath
MOde = weuswmussmwsen
for all tnls users, (They should show the defaults if the user
hasnft changed them,) 2

Please let me know your solution to this problem ASAP so I can
document the Show Feedhack command properly, 3
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Bug that stops work with Split screens and character size 0

I had a vertical split with character size 0 on the right, I tried
to move the bouyndary a little towards the left and got stradda JSYS
error, The split screen went away as if I had moved the boundary to
the margin, I tried to split again and I got PUSHDOWN OVERFLOW and
popped into exec, 1



JMB 26=MAY=74 14355
Need for restructuring or renaming in help database

I can’t get to the syntax statements for Sendmail commands, {,e, the

link <syntax |sendmail lauthers> bombs out at AUTHORS?, and in Help
Show syntax sendmail authors

goes to the syntax for Editor®s Insert Journal command, Do Vvou see

the search problem? 1Itfs too confusing to try and f£ix it in TNLS, so

I wondered {f you would look at {t and do it? Thanks, Jeanne

23125
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Jumping to Return in TNLS

It is very difficult and frustrating to Jump to Return in TNLS

because there {s no way of Knowing if you have counted back the right

number of moves to get what you want, There is no Show Return ring

command as there is for the file return ringy and yoy can only get

system feedback on where you’ll be going AFTER the <CR> has execuyted

the command (with a slashe=Jump to Ag ,3r /<CR>»); youy can’t change

your mind, like yoy can when DNLS feeds back the destination in the |
Jump to Return command, until yvoufve already been moved, whieh has |
itself altered your return stack further so it’s then even harder to :
figure out the correct nuymber of jumps to give, 1



KIRK 26=MAY=74 16303

Insert Sendmail reesrenaned

someone changed the name delimiters on the Insert Sendmail Command,
There is a note there saying not to, but it happened anyway so I
unnamed it by placing a space in front of it, Syntax sendmail
authors should work now, By the way, just, "syntax authors" also
works as authors is not duplicated any where else,

23127
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New NLS bug in dir listing

when doing show Protection on individual file received Msq,

"reference to undefined interoreter value", rather than protect

1isting for the file, The dir name and file name were typed out and

were accurate, 1
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New NLS sugestion

The system defaults to Item in the Jump to command, I recommend that

it default to Statement in Break and Append, In that way experts

would have one less keystroke, and users shifting from o0ld NLS wouyld

not loose that convenience, 1
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Response to KEV®s (23105,): Filtered Edits

My vote on KEV*s four methods in (gjournal,23105,)




NDM 28e«MAY=74 09304
Response to KEV'Ss (23105,)3 Filtered Edits

My vote on KEV'S (GJOURNAL,23105,),

Method Three seems the worst, since statement E gets affected by a
change in a seperate branch (which adds to whatever confusion arises
oyt of the other branch®s chance in structure),

Method Four makes little sense on the Delete with Filter, though I
have no strong obJections to it with the other commands,

Retaining the structure could be of value in files formatted (say
for COM) based on structure, But in the Delete command, the whole
idea was to get rid of that statement,

Method One woyld be fine, but a plex can be structurally broken and a
relationship lost, A tradesgff between import of subservience and
plex relationships in structure,

Method Two Seems moSt appropriate for Delete wih filter (a precedent
of Sorts was set with Append in moving everything up a level), I
would also be satisfied with Two in the Copy and Move command, I am
not sure how Transpose will be used,

23131
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DVN 28=MAY=74 10303 23132
Quarterly Management Prod

I hate to be this way but you still owe paradgraphs of the guarterly
mgement report (A separate issue from the final report), Please check
(hjournal,23063,) against your ident, 1




JHB 2B8«MAY=74 10321
User Development Report: Training Tour 1 = 11 May 74

This 4pp report describes the use of the new Basic TNLS Course in the
NSW and Seismic environments, Comments welcome,

23133
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USER DEVELOPMENT REPORT: Training tour 1 May == 11 May 74 1
Table of Contents 1a
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USER DEVELOPMENT REPORT! Training tour 1 May = 11 May 74 2

This report includes a discussion of the course materjial covered,
and lists the individuals trained under each project/client, their
generic position, and course revisions, 2a

SUMMARY OF MEETINGS/TRAINING 3

The process of introducing NLS to these potentially Key users has
an interesting chronology, The NSW group met at the SRI
washington cffices for two consecutive days of training, Five
people were provided with three terminals, two TIs and a Delta
Data, Although it would have been ideal to have one terminal for
each person, this worked out due to the cooperatiyeness of the
trainees, The course was designed to be covered in two fuyll days
and was aimed at the lowesgt common denominator that we could
expect to have in our coursei! the person totally inexperienced
with NLS, Of primary interest was the viability of an approach
that did not include the hierarchical structure or viewspecs, and
contained the minimal command set necessary to handle units of
text, 3a

. The low key approach, without any attempt to sell NLS, worked
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well, 1Individuals were entering text as per the course outline
within the first half hour, and progressed rapidly after that,
Many guestions arose about additional capabilities, but the
response, "wefll get to that after this course", seemed to bhe
quite acceptable, ADn increasing pressure to move to additional
Capabilties beyond the basic course developed, and seemed tc be a
motivational factor contributing to the course completion early
the second day, At that point everyone seemed ready toOo agree that
NLS was more than a text editor and they were anxjous to learn
additional commands, [ added the editing command repetoire beyond
the foyr given in the basic coyrse with an emphasis an the
intuitive syntactical relationships, viewing and structure, The
introduction of these went well, and seemed to {llustrate that
indeed NLS is intuitive after a good start (or foyndation) is made
through a formal course,

I*ye never seen such an enthusiastic, positive response to NLS or
an NLS course, There were a number of suggestions and changes in
the basic course as noted below, As a result, the Basic Course
(Journal,22858,1) should pbe viable and ready for general usagde by
anyone who ends up in a teaching role,

The following week in Boston gave us further experience with this
teaching method, Circumstances were less than optimal becauyse we
did not have a terminal for all attendees and the course had to be
given in their environment with the uusyal distractions, The
approach defaulted to a general presentation of NLS to a room full
of people, most of whom were not going to persue {t further at
that time, This is one Of those hair raising sityations that DCE
has dealt with over the vears == trying to commuynjcate to novices
what NLS really is, The concepts that comprise the more advanced
courses (see == bair, course,!) were ysed as an ouytline, and each
concept was discussed in general terms, It was very difficult to
maintain a low profile == NLS almost requires superlatives to
differentiate it from other textual processing systems,
Nevertheless, after a 2 = 3 hr presentation with help from JCN and
NDM, the meeting ajourned until the actual course the following
day,

During that time more emphasis was pPlaced on uynderstanding rather
than actually deing, due to time and terminal contraints, By the
end of the third day, the same material as for the NSW people had
been covered, but not at the same skill level due to the
restricted availability of online experience to the trainees, The
architect, Beb Sheppard, felt he was prepared to teach others in
the office, particularly those who had just observed the course,

Conclusionss

3b

3d

3e
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vtilizing a low key, basic formal course, as a4 beginning point
for all new users was strongly supported, The changes in the
course listed herein are important and should ensure the
viabiltiy of this approach, It was also supported, as in
previous experiences, that each trainee should have his own
terminal during the course, and that the course should be held
away from the daily exigincies of the user*’s working
environment, preferably at another locatjion, The need for a
user guide was also supported, one that would be intuitively

organized, 3f1
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JHB 29=APRe74, Draft of Basic TNLS Course (NSW)
Location: (MJOURKAL, 22856, iiw)

Commeéntsy This is a draft of the course to be uysed in Wash, to
introduce NLS with the primary goal of simplicity and ease of
learning, The Wash DC people are connected with the ARPA/NSW
project (S, Crocker), It considered experimental and all
feedback is welconme,

COURSE CHANGES (See the revised Coyrse Oytline and Command Suymmary
== mjournal,22858,11v)

Introdyction

The introduction of what NLS is, should not include the AKW
concept or Our global purposes to augment all knowledge
workers, Instead, a list of the functional capabilities of the
system may be briefly covered IF the trainees are receptive,

I1f they are not, beginning work at the terminal should commence
immediately to establish that the user can accomplish something
rather easily, thus overcoming the skepticsm and threat that
are commonly Generated during initial encounters with NLS,

A separate, genera)l introduction can afford the opportunity to
determine the subsequent division of the course, After the
half hour or so of overview, the trainer could conceivably have
sufficient touch with a group of not more than ten trainees to
select two groups that will progress at signifjicantly different
rates, To wit, those who have never experienced a terminal and
are threatened by the ynfamjilarity of the NLS world vs, those
who have used other computer systems in a time sharing, online
environment,

The question of ywhat should be coyered in the introduction {s
best answered in process at this point, with the list of
capabilities permitting the appropriate level of detall and
depth (see == Journal,22858,3c),

Addressing

The address, "t" for tail, is necessary to enaple a novice user
to get to the end of his single level file guickly enabling him
to continue to build or add to statements without printing the
entire file, Here we see the real disadvantage of not having
viewspecs or levels to facilitate abreviated views of the file,
"e" could not be used becauyse it would not work unless the CM
wvere at ,0,

Typing
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Replace the third TNLS concept, "Printing", with "Typing,"
Printing is confused with the output processor ("runoff")
functions in the advanced courses,

The slash (\) for "easy print" should be added, It appears to
be easy to grasp, moreso than the address CR for defaulting to
current marker location,

Editing commandsi

Finis

The command, insert text, and the intrastatement address for
end of statement (>) myst be added, The sybstitutute text in
statement command oricinially thought to be adequate for all
editing has a "new text" length limit of approximately 81
characters, The error message presented is less than
intelligible and if the user continues to type, the system has
a high probabllity of bhlowing up (pages of assembly=like error
messages),

This will enable the user to add text to statements without
the problems associated with substitute, The concept of a
statement 1s very different, dependent upon the user's
background, thus we need a wide latityde here,

Copy statement {5 necessSary to allow interfile editing,
particularly for extraedirectory fi)es,
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lo0k into 23129

Ken, can you loock into the interpreter variable problem described in
23129 ? 1
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Not much herej; shall I go on?




User Programs System and Library

Introduction

Given (13041,4d1ed4), we have emphagized delivery to users ofi

special purpose user programs,
the ability to program in L10O
Why these goals are of value
User Program Library
User Prcocgrams
types, criterion for inclusion
Access frem NLS
pocumentation
. User L10 Pregramminag
pocymentation
Interface t0 core procedures
List of yser progdrams

References

and

NDM 28B=MAYw74 12324
Outline for User Programming section of Frinal Report
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Bon Voyage to ARC

27 May 1974

Dr, Douglas C, Engelbart
Director

Stanford Research Institute
Augmentation Research Center
333 Rayenswood Avenue

Menlo park, California 94025

Dear Dougt

This will confirm the discussions between Jim Norton, you, and myself
concerning my resignation from SRI=ARC, 30 June 1974;

1, The coming, 30 June 1974, cuteback in funding from ARPA for the
genera) SRI=ARC proiect and the change inp directipgns from a
generalized "knowledge workshop" environment to one devoted more
exclusively toward hardware and software deyelopment, leaves no
tinancial suypport for the docymentation and cataloging work 1 have
been doing at ARC for the past four years, S0 far, no other
sources of funding for this work have beenh apparent,

2, The catalog databage igy Of coyrge, far from completed, as we
know, but according to our discussjons I am bringi{ng it to the
best possinle condition that I can in the remaining time I have
left, preparatory to vour taking it off line by 30 June,

Jim Norten and I have agreed that the final input to the
database will be during the week of June 1«7, j1€aving a little
time pefore I must leave for us to prepare final proofing,
printouts so that you will have a searchable hardcopy, and
preparation of the database to go onto mag tapes and in
ARCHIVE,

3, I think that by the middle to end of Jyne we will have the
datapase in as good condition as could pe expected, As of this
morning we have an additional 191 entries (plus the 495 input
after the last cataloeg) to add to the database, I will have time
to input most, at least, of the numbered hardcopy items, hopefully
all,

Therefore, from the looks of the present situation, I think we can
meet the 30 Jupe 1974 deadline of My departure with the database
properly secured, If I have tO leave a few days earlier (if nmy
appointment comes through earlier to the new position I have applied
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Bon Voyage to ARC

for), I still think the database can be secured, although perhaps not .
quite as much done on it 1

Working at SRI=ARC has been a tremendous experience, I like the group
and know that your ideals and thinking have had, and will have, a

large and helpful impact on both technology and the world in general,
In Oother words, I liked it here,...and regret the economic necessity

of my leaving, I will always think of ARC as a second home, 5
All my very best wishes to all of youl 6
Sincerely.,

Mildred E, Jernigan
Technical Coordinator 7 |




file for guarterly report

SR, 28eMAY=74 13313

My file, (lee,fere,) can be used as a rough draft for a section on

feedback in the quarterly report,
finished,

I'11 let vou know when I have it

23137
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DDSI Revamps Code, Substitutes Messenger for Courier

Last Friday I discussed with Terry Koker of DDSI their readyness to
do pending jobs, the JOVIAL Manual and the Format Library, He said
he had gone over the code and he believed that he had foynd the
so:rce of the spacing problem around changes to slanted typeface
(link),

He sald futher that the code "is essentially undebudgable" and needed
substantial revampina, He pelleved he could have that revamping done
by today or tomorrow and be able to run our jobs, He will call us,

AS part of the revamping he wants to stop using the face "Courier"
and replace it with "Messenger",

Let me explain that Courier and Messenger look 99% alike, Courrier
is a stick font, that {s {t is made yp on the CRT {n strafght
lines, All the characters of Courjer take uUp te same width, but
they achieve a kind of psuyedo proportional spacing by varying the
amoynt Of white space on each side of different characters, and so
can Justify lines,

Megsenger is a painted font, created on the CRT with strokes, All
its characters have the same widthand the space between them does

' not very,

Both faces 100K pretty muyeh like what comes out ©of a typrwriter or
@ line printer; we have used Courier when we wanted that effect,

Koker asserted they coud save up to 50% running tme by getting rid
of courier, He wants simply to supply Messenger when our file asks
for Courier, I was agreable since Messenge will do what we want,
However we will have to make two adjustments!

Rewrite oyr spacing tables s0 that when we call for
Courier/vessenger letters g0 in the right space, The rewrite
will not be difficult {f DDSI gives us the right numper for the
table,

For the same reason any old documents that contain Courler will
have to pe reprocesssed through a version of the Output
Processor that contains the updated tables befpe it can be
réeprinted, (We can’t simply haul a COM file off tape and send
it to DDSI again,)
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Final Report Oultine, JOVIAL Deadline, Reading Messages

pesides what I reported {n the journal item about Messenger and

Courier, Koker hinted strongly that we should lay a deadline on DDSI

that he could use as a leaver to get more time (machine time?) to

work, I talked wth DLS and am going to tell them we would like to

finish the whole thing this fiscal year, 1

I got a message from Rita Jordan this morning complaining, to make a

long story short, about how Eileen had been reading the majil, Eileen

did not realize the problem it created for Rita, I think it is

straightened out now, 2




Superwatch Average Graphs for Week of 5/12/74

It appears that percent used in DNLS is picking

SRy, 28=MAY=74 153120

up only percent used

in OLDNLS, 1If11 check on this and let you know what's happening,

This is also true for the week 5/19/74,

23140
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Superwatch Average Graphs for Week of 5/12/74
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Supervwatch Average Graphs for Week of 5/12/74

TIME PLOT OF AVERAGE NUMBER NF USERS FOR WEEK OF 5/12/74
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Superwatch Average Graphs for Week of 5/12/74

TIME PLOT OF AVERAGE NUMBER OF NETWORK USERS FOR WEEK OF 5/12/74
x axis lapeled in units of hrimin, xunit = 30 minutes S

LR 2
LE SR
LA A A2
LA SR 2
LA 2222
AR 22 E ST 2
* LA AR AR R SRR S R E R S AR ds * % % 3

R R R e R R R SR T R S et b
Y R A R Y R R R R R R P R A R R A A R PN R N R AN AR S A R

Nwes g

0100 53100 10300 15100 20100 5a
TIME PLOT OF AVERAGE PER CENT OF SYSTEM USED IN DNLS FOR WEEK OF
5/12/174
x axis labeled in units of hrimin, xunit = 30 minutes 6
8,0 2222
6,0 X 2222 %] wun ¥
4,0 EREBHBAERENRSE  # Fl
2,0 e R T e S L L
D0 HHUNAXRRRBHERRABHS SR IR FERRHBRA AR BB RN RRRRERR RN RN
'l’ 0000000F’I*'l'f'l'a0‘0100"'0a+i000fonoo+eapoa'oa
0100 5100 10100 15100 20300 6a
3




SRy, 28=MAY=74 15328 23141

Superwatch Averaage CGCraphs for Week of 5/19/74

For the weeks 5/5, 5/12, and 5/19, the graphs which say percent used
in DNLs are in fact percent ysed in OLDDNLS = an interesting graph
after all, 1T think {t’s significant that this % has steadily dropped
over the 3 week period,
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Superwatch Average CGraphs for Week of 5/19/74

TIME PLOT OF AVERAGE IDLE TIME FDR WEEK OF 5/19/74

X axis labeled in units of hrimin, xunit = 30 minutes 1
67,5 *
60,0 TR 2 +
52,5 %303 9 3 4 2 % %
45,0 S¥sunurnny .
37,5 #uuudunsnns T L2 T 1Y
30,0 BN uNNERNNNy 2T 22222 TR
22,5 #RFBAERRAREAS ¥ 338 3 0 0 3 0 0 % % %
15,0 #Exusunbamnsnnse » CTT IR ST
Teh HEHEABRREFREER RN NER  * T T T T L e e T e

0 g O 330305090 30 90 3030 903000 3690 00 36 36 00 00 30 30 30 0630 30 38 36 00 00 06 30 00 96 00 36 30 00 0 06 30 96 36 00 2 6 S 6 0
GPPPPPRRR R PP erP PR PrR PR PR R PP RP ool tery

0100 5300 103200 15100 20300 la

TIME PLOT OF AVERAGE PER CENT OF CPU TIME CHARGED TO USER ACCOUNTS
FOR WEEK OF 5/19/74

X axis labpeled in units of nrimin, xunit = 30 minutes 2
61,6 ¥ AREE # ']
53,9 BORE O RERRRERRE RERREERN
46,2 U300
38,5 PRRBRRNRRRRERRRRR RN RRB RN N FE*W
30,8 #» B0 I 0 0 000 00 O 3 000
23,1 HUNAE A R e e s s T R L

15,4 HREABBRERRRRBERER BB RN R LR EARRRR SRR E BB RER YRR NS
7.7 AARE R AR S 2 e e e R e e S TR R R S SR R R
O'O AR A AR S e e e R r S R R R R R S

"""’."P"'"""!*'O0!'09"".'0'l""'oﬁﬁ""

0100 5100 10300 15100 201300 2a




SRI, 28=MAY=74 15128 23141

Supervwatch Averaoce Graphs for Week of 5/19/74
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Superwatch Average Graphs for Week of 5/19/74
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Miscellany for FEEDBACK

Load File BUGWORD VSPEC CA is what Ifd still like to see, with
extraction of a valid file name from the bugged visible, and with
display of the deduced=file name pefore VSPEC CA (at least before the
CA part),

Jump File BUG VSPEC CA is o0,k,, where assume you bug a link and it
extracts f£ile name =« put if Load File worked right, would rarely
really need this option, Also, should show the file {t will take you
to before you commit yourself with the final CA,

Jump Link By/Ay VSPEC CA Ifd also like, where the VSPEC would
over=ride those Provided in the link,

In TNLS, I used to be able to say Print Branch (work, tdi gebhtzm)
CA CA and have the VSPECS applied to the printout, Doesnft seem
to work that way now? How come? Generally, 174 likKe to see the
VSPEC of the last link used in an address apply to the viw (Print
or Display), unless LIT vspecs added by user (whiegh would
overwride conflicting linkeheld vspecs),

Two Journal items with same numberi (SENTMAIL 10 May 1455)

Rev*®d May 09=1450 SRL3 Reguest for More Feedback
Sent: 9=MAY=74 14315 (MOgOURNAL, 22932, 1)
Note: # action #

Reyfd May 08=2033 JMB; Command Syntax Summary for New NLS==for
online and ocffline viewinag

Sents 4=MAY»74 21:138 (MJOURNAL, 22932, )

Notej % action %

Break Statement: As it was previously specified (Dld NLS, and from
OLD DCE) it is supposed to let You enter SPs that are inserted before
the broken=off segment as it is made into a statement, Indeed, the
*? menu shows that a SP is allowable after the bug;y but a SP produces
a "?" response, and I can’t put leading SPs in front of the new
statement,

I seem to find from the *Q HELP info that there {sn’t expected to
be this provision, at least by the documenters, I want that
provision backj in fact, 1 feel that one ought to be able to
insert any charcters after an initial sP == i,e, that all
characters after the SP (that follows the BUG LEVADJ) and before
the final CA should be inserted at the head of the breakoff
statement,

REPEATS: Nothing in the DNLS feedback that shows user that he is in

Repeat mode == e,9, finishing the literal for a new statement; i¢
want to continue, may forget whether you are in Repeat, and don't
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Miscellany for FEEDBACK

know whether to hit ®"E or CAjy; or if want to stop inserting
statements, don’t kKnow whether a CD or CA, 6
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INTRODUCTION

This is a working paper I generated while designing a Mylti=Host
Journal System (MHJS),

The MHJS is composed of program modules distriputed
appropriately through the network, Each module implements a
set of primitive operations which can be invoked by other
modules in the System,

An initial list of modyles and primitives was generated after
considerable thought and several designh meetings,

In this document Ifve ‘implemented’ each primitive in an
imaginary, L10=like language to determine: whether or not the
primitive is actually implementable, what parameters it must
require, what data bases its module must maintain, what
additional primitives need be defined, etc,

This document is UNFINISHED, Since ARC wll not receive funding
for the MHJS, the incomplete design {s offered as an aid to
wouldebe implemeters of similar systems, There are a nNumber of
things which hadn*t yet been included in this design, Among them
are (off the top of my head):

HOST FAILURES AND RESTART PROVISIONS

In this document, the assumption has been made that any
inter=modyle call may fail because the addressed host is
dead, Such fallures are assumed to generate a signal which
causes the calling primitive to fail and the error signal
passed up the call stack,

There may be cases where the primitive can be safely
gueued until the dead host s revived, byt this approach
hasnhn®t been thought through,

Some modules (notably, the Registrar) reguire a restart
mechanism by which, after a system crash and some arbitrary
down perlod, they can effectively ask of another instance of
the same module, "Say, what’s happened since such=andesuych a
time and date when I went down?"

LOCK MECHANISM

The Reqgistrar turns out to be the modyle where most (if not
all) race conditions are resolved, e,g,, attempts to create
two uysers or documents with the same name, or to publish the
same document twice in a single Journal, Lock primitives

23143
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have peen defined and are invoked by all primitives at the
appropriate points in the pseudo=code, but the lock

primitives themselves have not been fully Coded, nor the

means for detecting potential deadlocCks thought out, ib2a

LIMITING THE SIZE OF REGISTRAR DATA BASES ib3

It turns out that a large number of data bases within the
System have the following characteristics: ib3a

The data base itself is a list of user names, ip3al

|
|
|
|
|
I
|
i
|
:
Primitives are required to permit the addition of names |
to, deletion of names from, replacement of names in, and |
retrieval of the contents of the list, all under |
appropriate access control, ib3a2 :
|

I

|

|

|

I

|

|

|

|

|

Examples of such data bases are access lists, subscriber
lists, reader lists, ete, ib3b

The NLS concept of agroyp idents thus turns out to be central
to the MHJS design, and so a module called the Registrar
' (mueh like, but more complicated than, the NLS Ident System)
was created to manipulate just such data bases, ib3c

Such a module was already required for a more conyentional
purpose, namely to maintajin information about human users of |
the system (as in NLS) and processes (which the MHJS |
considers users, since they have names, passwords,

locations, ete,), This need reguired that registrars

cooperate with one another to distribute among themselves
information aboyt users, effectively maintaining copies of a

single data base at a variety of locations throuyghout the

Net, ib3d

This commynication is necesgary becayse, in general, each

user must be known throuchout the Network:, and known
conyeniently (i{,e,, without having to consult a second

host)., ib3d1

Becayse of the Regigtrar’s dual (and heavy) usage, the gize

of its data bases, replicated throughpout the Network.,

threatened to become impractical, Two new concepts which

are not represented in this document, therefore, needed to

pe introduced: ib3e

Archiving group idents onto tertiary storage, The
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implementation of such a mechanism can be transparent to
other modules, ib3el

Limiting a qroup ident’s domain of definition (or
*sphere’, as {t*s called in this document) to a subset of
the System, This mechanism must be appropriately
employed whenever a user name list is created, ib3e2

ACCOUNTING ib4

Althoygh access controls are applied throughout the MHJS, no
accounting provisions had as yet heen included, ibda

Thigs document is TERSE, and should be read in parallel with
(23144,) == a prose treatment of the desidgn, ic

It was intended that the present document when completed become
a quite detaijed apnd therefore presumably usefu]l impreméntaton
specification and quide, icl

MODULES and their PROCEDURE CALLS 2
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Storace Manager

Storage Manager
FUNCTION:

A Storage Manager provides an interface to some physical
storage medium or medifa, It stores fjiles by patpname, and
provides primitives by which its callers can create files,
retrieve their contents, and delete them,

The Storage Manager specifies the name space from which
pathnames can be chosen, and callers must adhere to that
specification,

Storage Managers are used by the System to sgtore the
contents of documents,

DATA STRUCTURES (Pseudo=L10 Glokals):

(filentry) RECORD STRING
pathname, % pathname %
creator, % creator %
createdate, % date and time of creation %
readdate, % date and time of last read %
contents; % contents of file %

DECLARE numfils;

DECLARE ARRAY fillsty

PORTS:

23143
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Modules and their Procedure Calls
Storage Manager

CRT=FILE (pathname ,contents ;Writusrs ,delusrs

sCtriusrs ,#rastr § YES/err)

sreadusrs

Reqguestors
Manager

anyone with write access to the Storage

Descriptioni

This primitive creates a file whose pathname and
contents are as specified by the user,

Read, write, delete, and controlling access are
assigned to the specified 1lists of users,

Pseydo=L10 Implementationi

% locals %
LOCAL STRING pPfx ,filset
POINTER uj
% lock required users %
ON ANY SIGMNAL GOTO exiti)
$LCK=USRS# (rqsty | self,WRIT ,RETR) @ anyregq)
% Verify reauestor’s identity %
§VER=IDNTTY=USRS# (rgstr ,self);
% verify write access to storade manager %
#VERwMEMwUSRSE (self ,WRIT ,ragstr ,self);
% clean names %
$PRS«USRS# (rgstr !
$ Creéeate shorthands %
pfx _ self pathnamep
filset . pfx,READ | ptx,WRIT | pfx,DEL | pfx,CTRL)
% lock file, check for duplicate %
#LCK=USRS# (fijset ,CRT);
$ Create access lists §
ON ANY SIGNAL
BEGIN :
fDEL=-USRS# (filset ,self) @ anyreq)
(exit!1): UNLOCK fillst;
SUNLCK=USRS# (rastr | self,WRIT | filset);y
END
#CRT=USR# (pfx,CTRL ,ctrlusrs ,ALL ,pfx,CTRL
ypfx,CTRL ,self ,null ,anyreg ,self)}
fICRT=USR# (pfX,READ ,readusrs ,ALL ,pfX,CTRL
'pfX,CTRL ,self ,null ,anyreg ,self))
$CRT=USRY (PfX,WRIT ,writusrs ,ALL ,p£X,CTRL
+DEX,CTRL ,self ,null ,anyreq ,self);

eTQNM)

rgnm)j
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#CRT»USR¢ (pfX,DEL ,delusrs ,ALL ,pfX,CTRL
ypEx,CTRL ,sel1f ,null ,anyreqg ,self);
% store the file %
LOCK fil1st;
fillst (BUMP numfils) _ u .. ALLOC filentry:
u,pathname _ pathnamej
u,creator . ranmj
Uscreatedate .. DATETIME;
u,readdate . nulls
u,contents .. contents)
$ return %
RESET SIGNAL}
UNLOCK fillst;
SUNLCK=USRS® (rgstr | self,WRIT | filset)}
RETURN (YES)?
END,
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RETR=FILE (pathname ,*ragstr ! (YES ,contents) / err)
Reguestor; anyone with read access to the file
Descriptiont

This primitive retrieves the contents of the file
whose pathname is specified,

Pseydo=L10 Implementationt

% locals %
LOCAL STRING pfx ,result;
POINTER ujp
% Create shorthands %
pfx . self,pathname;
% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK f1llsty
‘ $UNLCK=USRS# (rgstr ! pfx,READ) @ anyreqj
ENDj
#LCK=USRS% (rqstr | pfx,READ ,RETR) @ anyregj;
% verify reqguestor’s identity %
SVER=IDNTTY=USRS# (rastr ,self);
% verify read access %
¢VERwMEM=USRSS (pfX,READ ,rastr ,self);
% retrieve contents of file %
LOCK fillst
U . fillst [FIND (pathname))y
result _ u,contentsy
% Update read date %
u,readdate _ DATETIME;
$ return %
EXECUTE SIGNAL)
RETURN (YES ,result);
END,

16343 23143
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Modyles and their Procedyre Calls
Storage Manager

DEL=FILE (pathname ,#rgstr ¢ YES/err)

Requestor; anvone with delete access to the file

Degcriptions

This primitive deletes the file whose pathname {s
specified, making both the physical storage it
occupied and the pathname available for reuse,

Pseydo=L10 Implementations

% locals %
LOCAL 1}
LOCAL STRING pfx ,filset;
% Create shortnands %
pfx . self.,pathnamej;
filset . pfx,READ | pfx,WRIT | pfx,DEL | P£Xx,CTRL}
% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK £1illst)
SUNLCKeuSRS# (rastr | fllset) @ anyreq)
END}
$LCK=USRS# (rgstr | pfx,DEL ,RETR) @ anyreg}
verify requestor’s identity %
§VERmIDNTTY=USRS# (rastr ,self);
verify delete access %
#VEReMEM=USRS# (pfX,DEL
lock file %
tLCK=USRS# (filset ,DEL)}
delete access lists %
$DEL=USRS® (fillset ,self);
delete the flle %
LOCK fillst;
DEALLOC (£fi1lst [{ .. FIND (pathname)]l)};
£111st [{) - f£fillst [numfils g= numfils=1)y
% return %
EXECUTE SIGNALj
RETURN (YES):
END,

srastr ,self);

e o0 90 o o

2aic
2alel
2a3e2

2a3c2a
2al3e3

2a3cia
2a3cial
2a3c3a2
2a3c3ib
2a3cibl
2a3c3b2
2a3cic
2ajcici
2aljcicia
2aidcicibp
2al3cicic
2a3c3cid
2a3c3c2
2a3cid
2a3cidl
2aicile
2alciel
2a3cif
2a3c3fil
2a3cig
2a3c3gl
2a3cin
2a3ecini
2a3cinz
2a3c3nl
2al3cly
2a3e3il
2a3c3i?2
2a3c3ii




JEW 28=MAY=74 16143

JOURNAL SUBSCRIPTION SERVICE / JEW == 28 MAY 74
Modules and their Procedure Calls

Recorder

Recorder

FUNCTION}

A Recordeér provides the same basic services as a Storage
Manager, In a sense, it presprocesses store, retrjeve and
delete requests to one or more Storage Managers with which
it deals, By so doing, it provides the following additional
services t0 its callers:

(1) Allows them to address documents by Accession Numbers
(chosen from a Systemewide name space), rather than by
pathnames (chosen from a name space specific to a Storage
Manager),

A Recorder myust therefore implement a mapping between
ANS and the pathnames permitted by the Storage
Manager(s) whose services it chooses to use,

(2) Keeps track of references to a document by redquiring
a4 1ist of users with every retrieve request and updating
a master list of all ysers who've retrieved the document,

(3) Maintaing the access control information for a
document, forcing retrieve and delete reguests to be
channeled through the Recorder,

It implements a £ifth type of access called
*fdistribute’, 0On)y users with distribute access to a
document can publish or deliver {t,

A Recorder arants no one write access to a document,

(4) Permits copies 0of a docuyment (called images) to exist
at several Recorders,

(5) Allows the image of a document to be stored with
provision for automatic deletion at a specified date and
time, or if a specified interval goes by without a
request for {t,

DATA STRUCTURES (Pseydo=L1i0 Globals):
(imgentry) RECORD STRING
an, % AN %

creator, % creator %
createdate, 3 date and time of creation %

10
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readdatey % date and time o0f last read %
DECLARE numimgs;s
DECLARE ARRAY imglst:

PORTS}

23143
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CRT=DOC (an ,numven ,content ,readusrs ,distusrs ,delusrs

23143

srCtrlusrs s#rgstr [(,date/intervall) 1 YES/err) 2b3a
Requestori anveone with write access to the Recorder 2b3al
Descriptiont 2bla2
This primitive is the counterpart of a Storadge
Managder®s CRTeFILE primitive, It stores the document
whose contents re specified and assoclates with it
the specified AN, 2bla2a
The Recorder verifies that the AN was assigned to
the reqguesting user by the Specified Number Vendor,
. 2b3a2aj
Read, distribute, delete, and controlling access are
assianed to the specified lists of users, 2b3a2b
The caller has the option of specifving an interval or
date at which the document {s to be aytomatjcally
deleted by the Recorder, 2bla2e
Pgeydo=Li0 Implementations 2b3al
% locals % 2b3aia
LOCAL STRING docset} 2b3aial
% lock required users % 2b3aib
ON ANY SIGNAL GOTO exiti} 2b3aibi
$LCKwUSRS# (rgsty | self,WRIT ,RETR) @ anyreg) 2b3alib?2
% verify requestor’s identity % 2b3aie
SVER=IDNTTY»USRS# (rgstr ,self); 2b3aicl
% verify write access to recorder % 2b3aid
#VER=MEM«USRSY (self,WRIT ,rastr ,self); 2b3aidl
% Verify requestor’s ownership of AN % 2b3aie
ON ANY SIGNAL GOTD exit2; 2b3aiel
$CHNG=DWNeNUMSY (an ,self ,rqstr) @ numveny 2b3aie2
% Create shorthands % 2b3aif
docset _ an,READ | an,DIST | an,DEL | an,CTRL |
an,READERS | an,RECORDERS | an,PUBLISHERS |
an,HOME) 2b3aidf)
% lock document, check for duplicate % 2b3aiaq
$LCKwUSRS# (docset ,CRT) @ anyreqg; 2b3aigl
% create access and other lists for document § 2b3laih
ON ANY SIGNAL 2b3ai3ni
BEGIN 2b3aidhla
$DEL=IMG# (an ,self) @ selfy 2b3aihip
¥DEL=USRS# (docset ,self) @ anyreaq) 2b3ainhic
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(exit2): #CHNG=OWN=NUM# (an ,rastr ,self) @

numven) 2b3a3hid
(exit1)s #UNLCK=USRS# (rastr | self WRIT |
docset) @ anyregp 2b3aldnie
END) 2b3a3nif
¥CRTwUSR#¢ (an,HOME ,Self ,ALL ,an,HOME ,null
ran ,HOME ,null ,self)) 2b3a3n2
$CRT=USR# (an,CTRL ,ctrlusrs ,ALL ,an,CTRL ,an,CTRL
sAN ,HOME ,null ,self); 2b3a3h3
$CRT=USR® (an,DIST ,distusrs ,ALL ,an,CTRL ,an,CTRL
tan ,HOME ,null ,self); 2b3aind
$CRTwUSR% (an,READ ,readusrs ,ALL ,an,CTRL ,an,CTRL
| an,pIST ,an,HOME ,null ,self); 2b3a3ns
$CRT=USR# (an,DEL ,delusrs (ALL ,an,CTRL ,an,CTRL
r@N,HOME ,null ,self)y 2b3aihé
$CRT=USR# (an,READERS ,null ,ALL ,null ,RECORDERS
ran ,HOME ,null ,self); 2b3a3h?
$CRTwUSR# (an,RECORDERS ,nul)l ,ALL ,RECORDERS
yRECORDERS ,an,HOME ,null ,self); 2b3ains
tCRT«USR# (an,PUBLISHERS ,null ,ALL ,PUBLISHERS
+PUBLISHERS ,an,HOME ,null ,self)) 2b3aing
store image % 2b3a3i
$CRTwIMG# (an ,self ,null ,rqstr) @ selfy 2plalil
mark AN used % 2b3ailj
#USE«.NUMSH (an ,sSelf) @ numVeny 2b3a3il
handle autowdelete % 2b3aik
IF datesinterval THEN DO OUT=OF=LINE 2b3aiki
BEGIN 2bl3aldkia
special stuff 2b3ai3kibp
END) 2b3alkic
return % 2b3a3ll
RESET SIGNALj 2b3aill
#UNLCK=USRS® (rgstr | self,WRIT | docset) @ anyreqg;
2b3a3l2
RETURN (YES)) 2b3a3l3
END, 2b3aidla
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CRT=IMG (an ,delusrs ,ctrlusrs ,#rqstr (,date/interval) 1

YES/err) 2b3b
Requestori anyone with write access to the Recorder 2b3b1
Descriptiong 2b3b2

This primitive creates an image of the dOcument whose
AN is specified, Delete and controlling access to the
image are assigned to the specified lists Of users, 2b3b2a

The caller hag the option of specifving an interval or
date at which the image is to be automatically deleted

by the Recorder, 2b3b2b
Pseudo=L10 Implementations 2b3b3
$ locals % 2b3b3a
LOCAL STRING pfX ,ragnm ,imgset ,people ,rec ,txty 2b3blal
POINTER 43} 2b3b3a?2
% lock reauired users % 2b3b3b
ON ANY SIGNAL GOTO exiti; 2b3b3bl}

tLCK«USRS# (rastr | self WRIT | an RECORDERS ,RETR)
& anyreqgj; 2b3b3b2
% verify requestor’s identity % 2b3b3c
#VER=IDNTTY=USRS# (rgstr ,self); 2b3bict
% verify write access to recorder % 2b3b3d
#VEReMEM=USRSY (self WRIT ,rastr ,self); 2b3b3dl
% Clean names % 2b3bile
#FRS«USRS# (rgstr t ragnm)) 2b3b3lel
% Create gshorthands % 2b3b3f
pfx . self.,anj 2b3bifl
imgset . Pfx,DPEL | P£x,CTRL} 2b3bif2
% lock image, cheek for duplicate % 2b3b3g
#LCK=USRSt (imgset ,CRT)) 2b3b3gl
3 locate image tO copy % 2b3b3h
% fetch list of recorders % 2b3bint
#RETR=MEM=USR# (an,RECORDERS ,self § people)) 2b3b3hia
$ attempt retrieve at each one % 2b3b3n2
FNR EVERY rec IN people DO 2b3b3ih2a
IF #RETReIMG# (an ,self § tXt) @ rec THEN 2b3b3h2al
BEGIN 2b3b3h2ala
% create access lists for image % 2b3b3nh2aib
ON ANY SIGNAL 2b3b3h2aibi
BEGIN 2b3b3nh2aibla

$DEL-FILES® (f(an) ,self) e

anystorman 2b3b3inh2aibib

14
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fDEL=USRS# (imgset ,self) @ anyreqgy

2b3b3h2aibilce

(exiti1)s UNLOCK imglst} 2b3b3h2aibid
#UNLCK=USRS# (rgstr | self,WRIT |

an,RECORDERS | imagset): 2b3b3n2aible

END} 2b3b3n2aibif

tCRTwUSRY (pfX,CTRL ,ctrlusrs ,ALL

v0f%x ,CTRL ,pfX,CTRL ,self ,null ,self)

@ anyreqjp 2b3b3h2aib2
#CRT=USR% (pfx,DEL ,dejusrs ,ALL

'1pfx ,CTRL ,pfX,CTRL ,self ,null

1self)y 2b3p3dn2albl

% store image % 2b3b3h2aic

$CRTFILEy (f(an) ,txt ,self ,self

(5€elf ,null ,self) @ anystormany 2b3b3h2alc!

LOCK imglst) 2b3b3h2aic?
imglst (BUMP numimgs) _ u . ALLOC
imgentry; 2b3b3n2alcl
u,an . anjg 2b3b3n2alc4
Uscreator .. rqnmp 2b3b3n2ales
U,createdate .. DATETIME) 2b3p3n2ailce
u,readdate .. null; 2b3b3h2alc?
UNLOCK imglst; 2h3p3h2alcs
% add self to recorder list % 2b3b3nh2ald
$CHNG=MEM=USR# (an,RECORDERS ,ADD ,self
rself) @ anyreqgy 2b3b3h2aldl
% return % 2b3b3n2ale
RESET SIGNALj 2b3b3h2alel
#UNLCK=USRSy (rqstr | self WRIT |
an,RECORDERS | imgset); 2b3b3n2ale?2
RETURN (YES)) 2b3b3h2aleld
END} 2b3b3h2aled
% return unsuccessful % 2p3b3i
SIGNAL (err); 2b3b3iy
END, 2b3p312
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RETR=IMG (an ,*rgstrs ¢ (YES ,content) / err)

Reguestor; another Recorder
- or -
anyone with read access to the document
and to the Recorder

Description:

This primitive is the counterpart of a Storage
Manager®s RETR«FILE primitive, It returns to the
caller the contents of the document whose AN is
specified,

PseudonLi0 Implementations

% locals %
LOCAL copys
LOCAL STRING result;
POINTER ujp
% loCk required users %
ON ANY SIGMNAL
BEGIN
UNLOCK imglsty
FUNLCK=UUSRS# (rgstrs | RECORDERS | self ,READ |
an,READ) @ anyreq)
END}
$LCK»USRS# (rgstrs | RECORDERS | self,READ |
an,READ ,RETR) @ anvyreqgs
% verify requestor®s ldentity %
SVER=IDNTTY=USRSH (rgstrs .self))
$ verify read access %
IF $VEReMEMwUSRS# (RECORDERS ,rqgstrs
THEN copyY -« TRUE?}
ELSE
BEGIN
$VER=MEMwUSRS¢ (self READ ,rqgstrs ,self)y
#VEReMEM«USRS# (an,READ ,rqstrs ,self))
copy - FALSE}
END
% retrieve contents of document %
#RETReFILE# (f(an) ,self § resylt) @ anystormanj
% update l1ist of readers and read date %
IF NOT copy THEN
BEGIN
#$CHNG=MEM=USRE (an,READERS
anyreaqg;

sself)

+ADD ,rqstrs ,self)
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LOCK imglsty 2b3c3fic

U o imgist [FIND (an)): 2b3cifid
U,readdate _ DATETIME; 2b3cifle
UNLOCK imglst)y 2b3c3flf

ENDy 2b3cifig

% return % 2b3c3g
EXECUTE SIGNAL}y 2b3cial
RETURN (YES ,result); 2b3cig?2
END, 2b3c3al
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(an ,#ragstr 3 YES/err)

anyone with delete access tO the docuyment

Pegscriptiong

This primitive deletes the document whose AN is
specified == all of its images, and its reader,
recorder, publisher, home, and access lists,
Publishers of the document are notified of the
deletion,

Pseudo=L10 Implementation:

%
%

locals %
LOCAL STRING docset ,people ,pub ,recj)
create shorthands %
doecset _ an,READ | an,DIST | an,DEL | an,CTRL |
an,READERS | an,RECORDERS | an,PUBLISHERS |
an,HOME
loCk required users %
ON ANY SIGNAL (exitl): $UNLCK=USRSg (rgstr |
docset) @ anyreq)
#LCK=USRS# (rgstr ! an,DEL ! an,HOME ,RETR) @
anvreg;
verify requestor®s identity %
SVER«IDNTTY«USRS# (rqstr ,self);
verify delete access %
§VER=MEMwUSRSH® (an,DEL ,ragstr ,self))
lock doecument %
$LCKelUSRS® (docset ,DEL))
delete imaces %
tRETR=MEM»USRS (an,RECORDERS ,self 1 people);
DISABLE SIGNALS:
FOR EVERY rec IN people DO
$DEL=IMGS (an ,self) @ rec
delete the document’s access and other lists %
ON ANY SIGNAL GOTO exiti}
tDEL=USRS# (docset ,self) @ anyredy
notify publishers %
fRETReMEM=USRE (an,PUBLISHERS ,self i people)}
DISABLE SIGNALS)
FOR EVERY pub IN people DD
¢DEL=ART® (an ,self) @ pubj
return %
EXECUTE SIGNALj
RETURN (YES)
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DEL=IMG (an ,#ragstr t YES/err)
Reguestory another Recorder
e O w»

anyone with delete access to the image

Descriptiont

This primitive is the counterpart of a Storage
Manager's DELeFILE primitive,
the document whose AN is specified,

Pseudo=sL10 Implementations

% locals %
LOCAL {3
LOCAL STRING Pfx simgset;
% Create shorthands %
pfx .. self.,anjy
imgset .. pfx,PEL ! pEx,CTRL}
% lock reguired users %
ON ANY SIGNAL
BEGIN
UNLOCK imalsts
$UNLCK»uSRS# (rgstr | RECORDERS | imgset) @
anyreg)
END}
#LCK=USRS4 (rastr ! RECORDERS ! pfx,DEL ,RETR) @
anyreaqj
% verify requestorfs identity %
$VERwIDNTTY=USRS# (rastr ,self);
% verify delete access to image %
#VEReMEM«USRS#® (RECORDERS | pfx,DEL ,rqgstr ,self);
% lock image %
$LCK=USRS# (imgset ,DEL):
% remove self from recorder list %
$CHNG=MEM=USR# (an,RECORDERS ,DEL
$ delete image access lists $
#DEL=USRS# (imgset ,self);
$ delete the image %
LOCK imalst)
DEALLOC (imglst (i . FIND (an)));
imglst ({) . imglst [numimgs 1= numimgs=1))
UNLOCK imgist?y
$DEL=FILE# (f(an)
% return %
EXECUTE SIGNAL;

sS5elf

sS5elf)y

15€1f) @ anystormanj
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Publisher
FUNCTION:

A Publisher distributes notices of recorded documents to its
Subscribers,

DATA STRUCTURES (Pseudo=L10 Globals)!
DECLARE Journaltype)

PORTS}
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CRT=ART (an ,citation ,delusrs ,ctrlusrs ,*rgstr
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Publisher

anvone with write access to the pPublisher
and distribute access to the document

If the journal is PRIVATE:
reguestor needs controlling access to the
document
and the document must be unpuplished

1f the journal is CONTROLLED;

reguestor needs controlling access to the
document

ww OF ==

the docuyment’s delete access list must be null
and {ts controlling access list contain only

If the journal is UNCONTROLLED}

PUBLISHERS

there are no additional requirements

Descriptiont

This primitive cauyses the document whose AN is
specified to pbe published in the journal,
Delete and

specifies the document’s citation,
controlling access to the article are assigned to the

specified lists of users,

% locals %

LOCAL STRING pfx ,artset ,sh

% create shorthands %
pfx _ self _an)

artset . pfx,PEL | pfx,CTRL}

Pgeydo=Li0 Implementationi

The caller

rpeople ,subj

i YES/err)

2¢c3a

2¢3al
2cl3ala
2¢3alal

2c3alala
2c3alalp
2c3ala?

2c3ala?a
2c3ala2p
2c3alazce

2c3alazd
2c3ala3’
2c3alaila

2c3a2

2c3a2a
2e3a3

2c3a3a
2¢3a3al
2c3ai3b
2c3aibi
2c3aib?2

sh ., rastr | self,WRIT | an,DIST | an,CTRL | an,DEL
| self SUBSCRIBERS | se)f,READERS;
% loCk required users %

ON ANY SIGNAL #UNLCKeUSRS# (sh | artset) @ anyregqgj
#LCK=USRS# (sh ,RETR) a anyreq)
% verify reguestor®s identity %

BVER=IDNTTY=USRS# (rastr ,self);
% verify write access to the journal %
BVER=MEM»USRS# (self,WRIT ,ragstr ,self);
% verify distribute access %

$VER=MEM=USRS# (an,DIST ,rgstr

23

15€e1£f)y

2c3aibi
2c3aic
2c3aic!
2c3aidc2
2c3al3d
2c3aid!l
2clale
2clalel
2c3aif
2c3a3f)
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Publisher
% lock article, check for duplicate % 2c3alg
#LCK=USRS# (artset ,CRT)j 2c3aidgl
% check journaletype dependent access restrictions % 2c3ain
CASE journaltype OF 2c3aidni
= privateg 2c3aidhia
BEGIN 2c3ai3nial
% check for other publishers % 2c3a3nlaz
#RETR=MEM4USR# (an,PUBLISHERS ,self }
people); 2c3adnla2a
IF people # null THEN SIGNAL (err)) 2c3a3nia2p
% verify controlling access % 2c3a3nial3
BCHNG=MEM=USR# (an,CTRL ,REPL ,self
prastr)y 2c3a3hlala
% change other aeccess lists % 2c3al3nlad
HCHNG=MEM=USR# (an,READ (REPL
s5elf ,READERS ,self)} 2c3a3hiada
$CHNGwMEM=USRY (an,DIST ,REPL ,null
e501f)y 2c3ai3niadb
#CHNGeMEM=USR# (an,DEL ,REPL ,null ,self))
2c3a3hiadce
END} 2¢c3a3hias
2 controlled! 2c3aihip
BEGIN 2e3a3nibi
% verify optiona)l controlling access % 2¢3a3hib2
IF #CHNGeMEM«USR# (an,CTRL ,REPL
yPUBLISHERS ,rqstr) THEN 2c3ai3nib22a
$CHNG=MEM«USR# (an,DEL ,REPL ,null
rs5e1£) 2c3ainib2al
% verify document previously published % 2c3a3nib3
ELSE 2c3al3hibila
BEGIN #RETReMEM«USR# (an,CTRL ,self §
people); 2c3a3nibial
IF people & PUBLISHERS THEN SIGNAL
(err)s 2c3a3hibla2
#RETR=MEM=USR# (an,DEL ,self j; people))
2c3a3nibia3l
IF people # null THEN SIGNAL (err)i
2c3a3nibla4
END} 2c3a3nibiab
% aive subscribers’ readers read access % 2c3a3hibp4
SCHNGwMEM=USRY (an,READ ¢ADD ,self ,READERS
5€l1f)) 2c3ainibda
END} 2¢3a3hips
= uncontrolled:! 2c3aihic
% g9lve subscribers® readers read access % 2c3aidhict
#CHNGwMEM=USR# (an,READ ,ADD ,self,READERS
srastr); 2c3a3hicia

24
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create access lists % 2c3aldi
#CRT=USRY (pfX,CTRL ,ctrlusrs ,ALL ,pfx,CTRL
'PEfx,CTRL ,self ,null ,self); 2c3a3il
$CRT=USR# (PfXx,DEL ,delusrs ,ALL ,pfx,CTRL
'0Ex,CTRL ,self ,null ,self); 2c3a3i2
add document toO master catalog 3 2c3aij)
$ADD=DOC~CAT# (an ,citation ,rqstr ,self) @ mascatj
2c3a3i1
update publisher list % 2¢3a3k
$CHNG=MEM=USR# (an,PUBLISHERS ,ADD ,self ,self) @
anyreaq) 2¢c3ai3kl
notify subscribers % 2c3alil
BRETR=MEM»USRY (self ,SUBSCRIRERS ,self i people) @
anvreq; 2c3a3ll
DISABLE SIGNALS) 2c3a3l2
FOR EVERY sub IN people DO 2c3a3l3
$ADD=DOC»CAT# (an ,citation ,rgstr ,self) @ subj
2c3ailia
return % 2c3ai3nm
EXECUTE SIGNALj; 2¢3aami
RETURN (YES)j 2c3aim2
END, 2c¢3a3m3

25
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DEL=ART (an ,#rastr : YES/err) 2¢3b
Requestory another Recorder
we OF o=
anyone with delete access to the article 2c3bl
Descriptions 2¢3b2
This primitive cayses the article whose AN {s
specified to be deleted from the journal, 2c3b2a
Pseudo=L10 Implementationg 2¢3b3
% locals % 2¢c3b3a
LOCAL STRING sh ,pfx ,artset ,people ,subj 2c3b3al
% refuse unless journal uncontrolled % 2¢c3b3b
IF journaltype # uncontrolled THEN SIGNAL (err): 2¢3b3bl
% create shorthands % 2¢3b3c
pfx . self.,any 2¢3b3cl
artset . pfx,PEL | p£x,CTRL) 2¢3b3c?2
Sh o rastr | RECORDERS | pfX,DEL |
self ,SUBSCRIBERS) 2¢3b3c3
% lock required users % 2c3b3d
ON ANY SIGNAL #UNLCKeUSRS# (sh | artset) @ anyreqj 2¢3bl3dl
$LCK=USRS¢ (sh ,RETR) @ anyreag; 2c3b3d2
% verify reguestor®s identity % 2¢3b3e
SVER«IDNTTYwUSRS# (rostr ,self); 2c3blel
% verify delete access % 2c3bit
EVER=MEMmUSRS® (RECORDERS | pfx,DEL ,rastr ,self); 2C3b?t1
% lock article % 2¢3b3g
$LCK=USRS# (artset ,DEL): 2¢3b3qgl
% delete self from list of publishers % 2¢3b3n
#CHNG#MEM=USRS (an,PUBLISHERS ,DEL ,self ,self); 2¢3b3nl
% delete document from master catalog % - 2c3bi3i
$DEL=DOC»CAT# (an ,self) 6@ mascat; 2c3b3il
% delete access lists % 2¢3b 3y
#DEL=USRS# (artset ,self) @ anyreqj 2¢3b3il
% notify subscribers % 2¢3b3k
SRETR*MEM=IISRY (self,SUBSCRIBERS rself i people); 2c3piki
DISABLE SIGNALS} 2¢3bik2
FOR EVERY sub IN people DO 2¢c3b3k3
$DEL=DOCCAT# (an ,self) @ sub} 2¢c3b3k3a
% return s 2¢3b31
EXECUTE SIGNALy 2c3b3l1
RETURN (YES)) 2¢3b312
END, 2c3b313
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Cataloger
FUNCTION:

A Cataloger maintains a data base containing information
abouyt each document in a Publisher’s journal, and provides a
mechanish by which the dAata base can he interrogated by
users,

Eaeh Publisher and each of its Subscribers has a
Cataloger,

DATA STRUCTURES (Pseudo=L10 Globals)!

(catentry) RECORD STRING
an, % AN %
contributor, % contributor %
eontributedate, % date of contribution %
readdate, % date of last read %
citationy % citation %

DECLARE numecats;

DECLARE ARRAY catlst)

PORTS:

27
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2dla

2dlal
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2d2a
2d2al
2d2a2
2d2a3
2d2a4
2d2a5
2d2b
2d2¢
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ADD=DOC=CAT (an ,citation ,entrbtr ,#rastr 3 YES/err)

Regquestor;

Description:

anyone with write access to the Cataloger

2d3a
2d3al

2d3a2

This primitive adds to the catalog the newly=published

document whose AN is specified,

citation,

Pseudo=L10 Implementations

%

H

locals %
POINTER u}
lock required users %
ON ANY STIGNAL
BEGIN
UNLOCK catlst)
FUNLCK=USRS# (rastr | self, WRIT) @ anyreqgp
END}
#LCKnUSRS# (rgstr | self,wWRIT ,RETR) @ anyreaq;
verify requestor®s identity %
$VER=IDNTTY=USRS# (rastr ,self);
verify write access %
#VERwMEM=USRSH® (self,WRIT ,ragstr
check for duplicate entry %
LOCK catlst;
FIND (an)s;
add document to catalog %
catlst (BUMP numecats) . U . ALLOC catentryp
UsaNn - anjp
V,contributor _ cntrbtr;
u.contributedate .. DATETIME;
uscitation . citation;
return %
EXECUTE SIGNALjp
RETURN (YES))
END,

vrself)

28

The caller provides a

2d3a2a
2d3a3

2d3ala
2d3aial
2d3adb
2d3aibi
2d3a3bla
2d3aibib
2d3al3bic
2d3a3bld
2d3ai3b2
2d3aic
2d3aicl
2d3a3d
2d3aldl
2d3ale
2d3aiel
2d3ale?
2d3a3¢
2d3a3f)
2d3a3f2
2d3a3f3
2d3a3f4
2d3a3fs
2d3aiaq
2d3aiql
2d3aig?2
2d3a3g3
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RETR=DOC=CAT (an ,#rqstr 3 (YES ,citation) / err)
Reguestorg

Descriptions

This primitive returns the citation for the document

whose AN is specified,
Pseydo=L1i0 Implementation:

% locals %
LOCAL resulty
POINTER uj
% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK catlst)y
SUNLCK=USRSg (rqstr | self , READ) @ anyreq;
END3
$LCK=USRS? (rgstr | self,READ +RETR) @ anyregj}
% verify’s requestor’s identity %
#VER=IDNTTY=USRS4 (rgstr ,self);
% verify read access %
$VERwMEM=USRS# (self,READ ,rgstr ,self))
% feteh citation and update read date %
LOCK catlsty
U . catlst [FIND (an))
result .. u,citationy
u,readdate ., DATETIME)
% return %
EXECUTE SIGNAL;
RETURN (YES ,result)s
END,

anyone with read access to the Cataloger

2d3b
2d3b1

2d3b2

2d3b2a
2d3b3

2d3b3la
2d3b3al
2d3b3a2
2d3b3b
2d3b3bl
2d3b3bla
2d3b3bib
2d3b3bic
2d3b3ibild
2d3b3b?2
2d3b3c
2d3picl
2d3b3d
2d3b3dil
2d3p3e
2d3piel
2d3b3e?
2d3b3el
2d3b3e4d
2d3b3f
2d3b3fl
2d3b3¢£2
2d3b3f3
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SRCH=CAT (key ,#rastr 3 (YES ,ans) / err)
Reguestor;

Degeriptions

This primitive returns the ANS of the documents whose
The key might be the contributor, a

key is specified,
keyword in the citation, etec,

Pseudo=L10 Implementationi

% locals %
LOCAL 13
LOCAL STRING anj
POINTER uj
% lock reguired users %
ON ANY SIGNAL
BEGIN
UNLOCK catlst)
#UNLCK=USRS¢ (rgstr | self READ) @ anyreg;
END}
SLCK=USRS* (rgstr | self,READ ,RETR) @ anyreq)
% verify reguestor’s identity %
EVER=IDNTTY=USRS% (ragstr ,self);
% verify read access %
$VERwMEMaUSRS® (self,READ ,rastr ,self);
% determine documents souaght %
result _ null;
LOCK catlst)
FOrR { . 0 UNTIL numcats DO
BEGIN
U » Catist (1)
IF TEST (u ,key) THEN resuylt . result | anj
END)
% return %
EXECUTE SIGNALj
RETURN (YES ,result))
END,

30

anyone with read access to the Cataloger

2d3c¢
2d3c!

2d3c2

2d3c2a
2d3c3

2d3c3a
2d3c3al
2d3cla?
2d3c3a3
2d3¢3b
2d3c3p1
2d3c3bla
2d3cibib
2d3ecidbic
2d3c3bld
2d3¢c3b2
2d3c3c
2d3cicl
2d3c3d
2d3c3dl
2d3c3e
2d3c3el
2d3c3e2
2d3c3e3
2d3c3ela
2d3c3elb
2d3c3elc
2d3¢c3eld
2d3c3f
2d3c3f1l
2d3c3f2
2d3c3¢3



RETR=CAT ,%rqgstr 3 (YES ,catalog) / err)
Reguestor; anyone with read access to the Cataloger
Descriptioni

This primitive returns a copy of the entire catalog,
The primitive can be employed to initjalize one copy
0f a cataloqg from another (as a Sybscriber’s catalog
must be initialized from the Publisher’s), or to
produce (for example) hardcopy of the catalog,

Pseudo=L10 Implementationg

% locals %
LOCAL 1)
LOCAL STRING resulty
POINTER u}
% lock required users %
ON ANY SIGNAL #UNLCK=USRS# (rgstr | self, READ) @

anyreqg;
‘ #LCKwUSpsSt (rastr ! self,READ ,RETR) @ anvreg}
% verify requestor’s identity %
$VEReIDNTTY=USRS¢ (rgstr ,self);
% verify read access %
FVERmMEM=USRSY (self,READ ,rastr ,self);
% format the catalog for output %
result _ nully
LOCK catlsty
FOR { _ 0 UNTIL numcats DO
BEGIN
U - catlst [i)1;
result _ result } u,an | uy,contributor |
uscontributedate | y,citationy
END}
% return %
UNLOCK catist)
EXECUTE SIGNAL}p
RETURN (YESs ,result))
END,
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2d3d
2d341

2d3d2

2d3d2a
2d3d3

2d3d3a
2d3d3al
2d3d3az2
2d3d3a3
2d3d3b

2d3d3b1
2d3d3b2
2d3dic
2d3d3c!
2d3d34d
2434341
2d3d3e
2d3d3el
2d3d3e2
2d3d3e3
2d3d3ela
2d3d3elp

2d3d3elc
2d3d3e3d
2d3d3tf
2d343¢)
2d3d43£2
2d34d3¢£3
2d3d3f4
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Registrar 2e
FUNCTION} 2el

A Registrar maintains information and responds to0 queries
about users within the Systenm, 2ela
DATA STRUCTURES (Pseudo=L10 Globals): 2e2
(userentry) RECORD STRING 2e2a
name, % name % 2e2al
password, % password % 2e2a2
creator, % cCreator % 2e2a3l
createdate, % date and time of creation % 2e2a4
readdate, % date and time of last read % 2e2ab
writedate, % date and time of last write % 2e2ab
usedate, % date and time of last use % 2e2al
membership, % membership % 2e2akH
affiliations, % users of which the user is a member % 2e2a9
sphere, % reglstrars at which user is known % 2e2al10
ral, % users with read access to mempership % 2e2all
‘ wal, % users with write access to membership % 2e2al2
aal, % useérs with append access to membership % 2e2al3
xal, % users with delete access to user % 2e2al4
cal, % users with controlling access to user % 2e2als
homey % home registrar % 2e2al6
DECLARE numusrsg 2e2b
DECLARE ARRAY usrilst; 2e2c
PORTS: 2e3

32




JEW 2B=MAY=74 16143
28 MAY 74

JOURNAL SUBSCRIPTION SERVICE / JEW

23143

Modules and their Procedure Calls

Registrar
CRT«USR (usr ,memusrs ,readusrs ,writusrs ,appusrs ,delusrs
sctriusrs ,sphere ,srastr [,crtusr ,crtdate] i YES/err) 2ela
Requestor: another Registrar
mwew OF =w
anyone with write access to the Registrar 2e3al
Description; 2e3a2
This primitive ecreates a user with the specified name,
password, and mempership, Read, write, append,
delete, and controlling access are granted to the
specified lists Of users, 2e3a2a
I1f the creating user is a Registrar, then the original
creator and create date are specified, 2e3a2b
Pseudo=L10 Implementation: 2e3al
% locals % % 2e3ala
LOCAL slavey 2e3alal
LOCAL STRING usrset ,memnms ,readnms ,writnms
rappnms ,delnms ,ctrlnms ,N ,rqgnm ,usrnm ,sphnm
scrtnm ,pass ,datetime; 2e3a3a2
POINTER uj 2e3aldal
% lock required users % 2e3ai3b
ON ANY SIGNAL 2e3aibl
BEGIN 2e3aibla
UNLOCK usrilsty 2e3aibib
SUNLCKeUSRS¢ (rqgstr | REGISTRARS | self WRIT |
usr ! usrset) @ selfs 2e3aibic
END}) 2e3ai3bid
$LCK=USRS# (rastr | REGISTRARS | Self,WRIT ,RETR) @
self) 2e3aib2
% verify requestor®s identity % 2e3aic
VER=IDNTTY=USRS (rqstr)) 2e3aic!
% verify write access to registrar % 2e3alid
IF VER=MEM»USRS (REGISTRARS ,rqstr) 2e3aiddl
THEN slave .. TRUE 2e3aidla
ELSE 2e3a3d?2
BEGIN 2e3a3d2a
VEReMEMmUSRS (self WRIT ,rastr); 2e3a3d2b
slave .. FALSE} 2e3ald2c
END} 2e3ald2d
% clean names % 2e3ale
#PRSwUSRS# (usyr ¢ usrnm ,pass)y 2e3alel
#PRS=USRS# (memusrs § memnms)) 2e3ale2
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Registrar
4PRSwUSRS# (readusrs § readnms); 2el3alel
#PRSwUSRS# (writusrs & writnms); 2el3aled
#PRS=USRS# (appusrs § appnms)}) 2e3aleb
#PRS=USRS# (delusrs § delnms); 2e3aleéb
#PRS=USRS# (etrlusrs & ctrlnms); 2e3ale?
$PRS=USRS#® (rqstr & rgnm); 2e3ales
$PRS=USRS# (sphere ¢ sphnm)} 2e3ale9
IF slave THEN #PRS=USRS# (crtusr ! crtnm)j) ° 2e3alell

% create shorthands % 2e3a33f
usrset _ memnms | readnms | writnms | appnms |
delnms | etrlnms | sphnms} 2e3alifl
% lock new user % 2e3aig
#LCKwUSRS# (usr ,CRT)y 2e3aiql
% verify existence of membership | access lists |
sphére % 2e3aih
SLCKwUSRS# (usrset ,XST)) 2e3aini
% verify sphere % 2e3aly
VER«MEM=USRS (RECORDERS ,sphere); 2e3aiil
% create uyser locally % 2e3aijy
LOCK usrlst; 2e3aldil
usrlst (BUMP numusrs) . u .. ALLOC ysSerentryp 2elalj2
uy,name .. usrnmp 2e3al3j3
U,Passyord . Pass) 2e3aidjs
uyreaddate . nulyy 2e3a3is
uywritedate ., nullsy 2el3aiie
ususedate . nully 2e3al3iy
Usmembership - memnmsj 2e3alis
usaffiliations . nulls; 2e3aljs
Nyral . readnms; 2e3a3ji1o
u,wal _ writnmsjy 2e3al3jil
u,aal _ appnms} 2e3aiji2
Uexel . delnms) 2e3aijii
u,cal . ctrinms; 2e3aiji4
IF sjave THEN 2e3a3i15
BEGIN 2e3aljisa
U,Creator .. crtnmg 2e3a3jish
U,Createdate _ crtdtey 2e3aldjise
u,home _ ranmg 2e3a3ilba
ENDy 2ela3iiSe
ELSE 2elaijie
BEGIN 2e3aijlea
u,creator . ranmg 2e3a3iiéb
u,createdate . DATETIME) 2e3al3jlec
Ushome . self) 2e3a3jled
END) 2e3aijlée
date . U,Createdate) 2e3a3i1?
UNLOCK usrlst) 2e3a3jis
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% Include new user among membership’s affiliations %
$LCK=USRS# (memusrs ,WRIT))
LOCK usrlst;

FOR EVERY n IN memnms DO
BEGIN 2
U .. USTist [FIND (n)ls p)
v,affiliations . u,affiliations | usrnm) 2
END} P

% Creatpy user remotely if not already being done %
IF NOT slaye THEN
BROADCAST (sphere ,#CRT=USR# (usr ,memusrs
sreadusrs .¥ritusrs sappusrs rdelusrs ,ctrlusrs
rSelf ,rastr ,date)); 2
% return %
EXECUTE SIGNALjp
RETURN (YES))
END,

5
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2e3aik
z2e3aikil
2e3a3k2
2e3a3k3
eldaldkia
e3a3kib
e3aikic
e3alkid

2e3al)
2e3aill

e3aldlla

2e3aim
2e3aimi}
2e3aim2
2e3aim3i
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s¥#ragstr 3 YES/err)

Reguestor: another Reagistrar
=-m Or ==

anyone with delete access to the users
and write access to the Registrar

Description:

This primitive deletes the users whose names are
specified,

Pseudo=L10 Implementations

% locals %
LOCAL { ,slavey
LOCAL STRING n
POINTER uj
% loc€k reauired users %
ON ANY SIGNAL
BEGIN
UNLOCK usrlst)
FUNLCK=USKS# (rastr | REGISTRARS | self,WRIT |
usrs) @ selfs
END}
$LCK=USRSH (rgstr | REGISTRARS | Self,WRIT ,RETR)
self)
% verify requestor’s identity %
VER=IDNTTY=USRS (ragstr);
% verify write access to registrar %
IF VEReMEMeUSRS (REGISTRARS ,rastr) THEN
slave .. TRUE
ELSE
BEGIN
VER=MEMeUSRS (self , WRIT ,rqstr);
slave_ FALSE)
ENDj
% Clean names %
$PRS«USRS# (rastr § ranm)j
#PRS=USRS# (usrs 3§ usrsnms)}
% lock users %
#LCK=USRS# (usrs DEL))
% verify delete access %
LOCK usrlsts
FOR EVERY n IN usrsnms DO
BEGIN
U = usrlst (FIND (n)ly

tTgNM yuUSCrsnms;

2e3b

2e3bi

2e3b2

2e3b2a
2e3p3

2e3bla
2e3blal
2e3b3a2
2e3b3al
2e3bk3b
2e3pibl
2e3b3bia
2e3b3ibib

2e3bibic
2e3bibid
@
2e3b3b2
2e3bic
2e3bicl
2e3b3d
2e3b3dil
2e3pldia
2e3b3d2
2e3b3d2a
2e3bld2b
2e3bl3d2c
2el3bid2d
2edble
2e3bilel
2e3ble?
2e3bif
2e3b3f]
2e3b3g
2e3b3gl
2e3b3g2
2e3b3g2a
2e3b3g2b
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IF NOT (ranm AMONG u,xal) THN SIGNAL (err); 2e3b3g2c
ENDy 2e3b3g2d
% delete users locally % 2e3b3n
FOR { _ numusrs DOWN UNTIL 0 DO 2e3b3inhi
BEGIN 2e3b3hia
U - usrist [(1); 2e3b3nib
IF (u,name AMONG usrsnms) THEN 2e3b3ihic
BEGIN 2e3b3nici
DEALLOC uj; 2e3b3nhliec?
usrlst [i] -~ usrist [numusrs)) 2e3b3hic3
RUMP DOWN numuusrsi 2e3b3hicd
END}) 2e3b3nhich
END} 2e3b3nid
FOR § . 0 UNTIL numusrs DO 2e3b3n2
BEGIN 2e3b3n2a
U - usrist (1)) 2e3b3ih2b
REMDVE usrsnms FROM u,membership; 2e3blih2c
REMOVE usrsnms FROM u,ralj; 2e3pbinh2d
REMOVE usrsnms FROM u,walj 2e3b3h2e
REMOVE usrsnms FROM u,aaly 2e3b3nh2f
REMOVE usrsnms FROM u,Xal) 2e3b3h29g
. REMOVE usrsnms FROM u,caly 2e3b3n2h
ENDy 2e3b3n2i
% delete user remotely if not already being done % 2e3p3y
IF NOT slave THEN 2e3b3ii
BROADCAST (REGISTRARS ,#DEL=USRS# (usrs ,self));
2e3blila
% return % 2e3b3)
EXECUTE SIGNAL} 2e3b3il
RETURN (YES)s 2e3b342
END, 2e3b3j3
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Registrar

LOGIN=USR (#usr ,password/(#rqstr ,date) 3 yYES/err)
Requestory anyone whose home is the Registrar
or the user®s home Registrar

Descriptiong

This primitives notifies the Registrar of the
requesting yser®s intent to uyse the System,
presents his permanent password and a proposed,
shortwterm password which he will present as

The user

2e3c¢

2elci

2e3c?

identificaton in all succeeding procedure calls during

this login period,
Pseudo=Li0 Implementationt

% locals %
LOCAL STRING nm, rgnmj
POINTER up
% lock required users %
ON ANY SIGNAL
BEGIN
$UNLCKeUSRSE (usr) @ selfy

2e3c2a
2e3e3

2e3c3a
2e3c3al
2e3c3a2
2e3¢3p
2e3c3by
2e3c¢i3bla
2e3ci3bib

IF rqgsty THEN #UNLCK=USRS# (rgstr | REGISTRARS))

END4
#LCK«USRS# (usr ,CHNG) @ selfy
% verify (requestor’s] identity %
IF rgser THEN
BEGIN
$LCKeUSRS# (rastr | REGISTRARS ,RETR);
SVER=IDNTTY=USRS# (rgstr ,self);
SVER=MEM=USRS¢ (rgstr ,REGISTRARS ,self)}
END}
% Clean names %
#PRS=USRSH# (usr § nm ,pss)y
#PRS=USRS# (rgstr & rqnm);
% (verify password] %
LOCK usrlst?’
U - uUsrlst [FIND (nm))s
UNLOCK usrlsty
IF password THEN
IF u,passvword # password THEN SIGNAL (err)j
% check for duplicate password %
IF (pss AMDNG u,runtimepasswords) THEN SIGNAL
(err)y
% verify user*®s home %
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2e3ci3pic
2e3cibid
2e3c3b2
2e3c3c
2e3cicl
2e3c3cila
2e3ci3cib
2e3cicic
2e3ci3cld
2el3cicle
2e3cid
2e3cidl
2e3¢34d2
2e3cle
2eiciel
2e3cle?
2el3ci3el
2e3cied
2e3cleda
2e3cif

2e3c¢3fl
2e3cig
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Registrar
IF u,home ¢ (IF rqgstr THEN rgnm ELSE self) THEN 2e3¢igl
SIGNAL (err); 2el3cigla
% 109 the user in % 2e3c3hn
Usruntimepasswords . u,runtimepassyords | pss) 2el3cint
ususecdate _ IF rastr THEN date ELSE DATETIME) 2e3c3h2 |
$ notify other registrars % 2e3c3i :
IF rgstr THEN BROADCAST (u,Sphere ,#LOGINwUSR# (usr |
15€1£)) S 2e3c3il
% return % 2e3c3)
EXECUTE SIGNALj 2e3cl3jl |
RETURN (YES); 2e3¢3ji2
END, 2e3¢0343
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Modules and their Procedure Call
Registra

LOGOUT=USR (#usr [,#rastr) : YES/err)

Reguestory anyone whose home is the Registrar

or the user®s home Registrar
Descriptiont

This primitives notifies the Registrar of the
requesting yser’s intent to leaye the System, Once
this call has been performed, the shOrtwterm password
assiged at login becomes invalid,

Pseydo=L10 Implementations

% locals %
LOCAL STRING nm,
POINTER uj
% lock required users %
ON ANY SIGNAL
BEGIN
FUNLCKwUSRS# (usr) @ self)
IF rgstr THEN 8UNLcK=USRS# (rgstr | REGISTRpARS)

rqnm;p

END 4y
#LCKeUSRSH (usr ,CHNG) @ selfs
% verify [requestor‘s] identity %
IF raser THEN
BEGIN
tLCKeUSRS# (rgstr | REGISTRARS ,RETR)}
SVER*IDNTTY®USRS* (rastr ,self);
#VER=MEMwUSRSS (rqstr ,REGISTRARS ,self))
ENDs
% vVerify userfs i{dentity %
$VEReIDNTTY=USRS# (usr);
% clean names %
#PRS=USRS# (usr § nm)y
#PRS=USRS# (rgstr t rgnm))
% verify user®s home %
LOCK usrlst;
U - usrlst [(FIND (nm)})}
UNLOCK usrlst)
IF y,home # (IF rqstr THEN rgnm ELSE self) THEN
SIGNAL (err)s;
% lo9 the user out %
REMOVE pss FROM u,runtimepasswords;
% notify other registrars %

3 23143
4
s
r

2e3d

z2e3dl
2e3d2

2e3d2a
2e3d3

2e3d3a
2e3d3al
2e3d3a2
2e3dib
2e3d3bl
2e3d3bla
2€3d3bib
H
2e3d3bic
2e3d3bid
2e3d3b2
2e3d3c
2e3died
2e3dicia
2e3dicibp
2e3d3cic
2e3dicid
2e3d3cle
2e3d3d
2e3434d1
2e3d3e
2e3diel
2e3d3e2
2e3d3¢
203d3f1
2e3d43f£2
2e343¢£3
2e3dif4
2e3ditda
2e3d39
2e3d3al
2e3d3n
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'\ Registrar

IF rqgstr THEN BROADCAST (u,sphere ,#LOGOUT=USR®#
(usr ,self));
% return %
EXECUTE SIGNAL}
RETURN (YES):
END,
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2e3d3nl

Z2e3d3\
2e3d311
2e3d3172
2e3d3i3
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4
s

Registrar

CHNG=MEM=USR (usr ,ADD/DEL/REPL ,memusrs ,#rqstr i YES/err)

Reguestorsy another Registrar
o OF ==
anvone with write access to the user
cfor ADD, append access will suffice)
and with write access to the Registrar

Descriptions

This primitive modifies the mempership Of the
specified user,

Depending ypon the operation selected, the
primitive adds the specified users to the
membership list, deletes them from it, or replaces
it with thenm,

Pseudo=L10 Implementations

% locals %
LOCAL slavej
LOCAL STRING usrnm ,memnms ,ranm ,nj
POINTER 1)
% lock pequired users %
ON ANY SIGNAL
BEGIN
UNLOCK uysrilst)
#UNLCK=USRS# (ragstr | REGISTRARS | self WRIT |
usr) @ self;y
END}
#LCK=USRS# (ragstr | REGISTRARS | Self WRIT »RETR)
self;
% verify requestor®s identity %
VER=IDNTTY«USRS (rastr)j
% verify write access to reagistrar %
IF VER=MEMeUSRS (REGISTRARS ,rqstr) THEN
slave .. TRUE
ELSE
BEGIN
VER=MEM=USRS (self,WRIT ,rqstr),
slave .. FALSE}
END}
% clean names %
#PRS=USRS# (usr ¢ usrnm)}
#PRS=USRS%# (memusrs ! memnms)}
#PRS«USRS# (rgstr & rqgnm)}

42

2ele

2el3el

2e3e2

2e3e2a

2ele2al
2e3el

2e3ela
2edelal
2el3ela2
2e3elal
2e3elb
2e3elbl
2e3elbla
2e3e3b1b

2e3eldblc
2e3el3bid
@
2e3el3b2
2e3eic
2e3eicl
2e3eld
2e3e3dl
2e3eldla
2e3e3d2
2e3eld2a
2e3eld2b
2e3el3d2c
2e3e3dd2d
2e3ele
2e3elel
2e3ele?
2e3e3el
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Registrar
% lock user % 2e3elt
$LCKwUSRS# (usr ,CHNG)} 2e3e3f]
% verify write access % 2el3elq
U o usrlst [(FIND (usrnm)l; 2e3e3ql
IF NOT (pgnm AMONG y,wal) THEN SIGNAL (err)) 2e3e3q?
% verify existence of membership % 2e3ein
FOR EVERY n IN memnms DO FIND (n)jJ 2e3e3hi
% change membersnip locally % 2edel}
CHNG=LIST (operation ,memnms ,u.,mém); 2e3e3il
UNLOCK usristj 2e3e3i?2

% change membership remotely if not ajlready being done
3 2e3e3)
IF NOT slaye THEN 2e3e3il

BROADCAST (REGISTRARS ,#CHNG=MEMwUSR# (usr

tOperation ,memusrs ,self)); 2e3eldila
% return % 2e3elk
EXECUTE SIGNAL} 2e3el3kl
RETURN (YES)?: 2e3edk?2

END, 2e3e3k3
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23143

RETR=MEM=USR (usr ,#rqgstr § (YES ,memusrs) / err) 2elf
Requestor; anyone with read access to the user

and to the Registrar 2e3fl

Descriptiong 2e3f2
This primitive retrieves the membership O0f the

specified user, 2e3f2a

Pseudo=L10 Implementation 2e3f3

% locals % 2e3f3a

LOCAL STRING usrnm ,people} 2e3f3a!

POINTER ujp 2e3fl3a2

% lock required users % 2e3f3b

ON ANY SIGNAL 2e3f3bi

BEGIN 2e3f3bla

UNLOCK usrlstg 2e3£3bib

#UNLCK=USRS# (rgstr | self,READ | usr) @ self; 2e3fibic

END} 2e3f3bld
$LCKwUSRS# (rastr | self,READ | usr ,RETR) @ self) 2e3f3b2

% verify requestor’s ldentity % 2e3f3c
VER=IDNTTY=USRS (rastr); 2eidficl

% verify read access to registrar % 2e3f3d
VER=MEM=USRS (self,READ ,rqstr); 2e3f£3d1

% clean names % 2e3fle
¢PRSwUSRS# (usr 1 usrnm)} 2e3flel

$ fetch membership % 2e3f£3f
U . usrlst (FIND (usrnm)); 2e3f3f1)
people . u,membership) 2e3£3€2

% return % 2eifig
EXECUTE SIGNAL; 2e3figl
RETURN (YES ,people)) 2e3f3qg2
END, 2e3f3q3
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VER=MEM=USRS (usrs ,testusrs ,#raqstr 3 YES/err) 2e3aq
RequestOr; anyone with read access t0 the user
and to the registrar 2e3qgl
Descriptioni 2e3qg2

This primitive verifies that the specified test users
are members, directly or indirectly, of at least one

of the specified users, 2e392a
Pseuydo=L10 Implementation: 2e3qg3
% locals % 2e3g3a
LOCAL STRING people ,testnms) 2e3g3al

% feteh membership % 2e3g93b
RETR=MEM®USR (usr i people) @ self) 2e3qg3bl

% clean names % 2e3g3¢
#PRSwUSRS# (testusrs § testnms); 2e3gicl

% check for test users % 2e3g93d
IF NOT (testnms AMONG people) THEN SIGNAL (err); 2e3g3dl

% return % 2e3gie
RETURN (YES)} 2e3g3el
END, 2e3g3e2
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CHNGw»ACC»USR (usr ,ADD/DEL/REPL ,READ/WRIT/APP/DEL/CTRL
¢BCCUSTS ,¥rqgstr ¢ YES/err)

Requestory another Registrar
ww O m=
anyone with controlling access to the user
and write access to the registrar

Descriptiont

This primitive modifies the read, write, append,
deletey or controlling access list for the specified
user,

Depending upen the operation selected, the
primitive adds the specified users to the access
list, deletes them from it, or replaces it with
thenm,

Pseydo=L10 Implementation:

% locals %
LOCAL slave ,alp)
LOCAL STRING usrnm ,acenms ,rgnm .nj
% lock reguired users $%
ON ANY SIGNAL
BEGIN
UNLOCK usrlst;
fUNLCK=ysrs# (rgstr | REGISTRARS | self,wrlITt |
usr) @ self)
END)
#LCK=USRS% (rgstr | REGISTRARS | Self,WRIT ,RETR)
self;
% verify requestor’s identity %
VER=IDNTTY«USRS (rastr);
% verify write access to registrar %
IF VERwMENM=USRS (REGISTRARS ,rgstr) THEN
slave .. TRUE
ELSE
BEGIN
VER=MEM=eUSRS (self,WRIT rTASEr )
slave . FALSE;
END}
% clean names %
#PRS=USRS# (usr ! usrnm)y
#PRS«USRS% (accusrs ! accnms)y
#PRS=USRS# (rgstr ¢ rgnm);
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2e3h

2e3ni

2e3n2

2e3n2a

2e3h2al
2e3n3

2e3nh3a
2e3h3al
2e3h3a2
2e3hib
2e3hi3bi
2e3h3bla
2e3h3bib

2e3hibic
2e3h3bid
Q
2e3h3b2
2e3h3c
2e3hicl
2e3h3d
2e3nhidl
2e3h3dla
2e3n3d2
2e3h3d2a
2e3h3d2b
2e3nh3d2e
2e3h3d2d
2e3h3e
2e3h3el
2e3h3e?
2e3h3el
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Registrar

$ lock user % 2e3h3f
#LCK=USKS# (usr ,CHNG)} 2e3h3¢f1
% verify existence and controlling access % 2e3h3g
0 . FIND (usrnm); 2e3h3gl
IF NOT (rgnm AMONG u,cal) THEN SIGNAL (err); 2e3h3g2
% verify existence of new access users % 2e3h3n
FOR EVERY n IN accnms DO FIND (n): 2e3hini
% change accegs list locally % 2e3nil
CASE accesstype 0OF 2e3n3ii
& READ 3§ alp « $§ u,raly 2e3h3i1la
= WRIT § alp - 8 L,vals 2e3nh3ilp
8 APP 3 alp - § u,aaly 2e3h3ijc
= DEL ¢ alp . 8 u,xaly 2e3h31ild
= CTRL § alp - 8§ u,caly 2e3n3ile
ENDCASE SIGNAL (err); 2e3n311f
CHNG=LIST (operation ,accnms ,([alp])} 2e3nh3i2
UNLOCK usrlst; 2e3nh31i3

% change access list remotely if not already being
done % 2e3nlijy
IF NOT slave THEN 2e3h3i1

BROADCAST (REGISTRARS ,#CHNG=ACCwUSR# (usr

soperation ,accesstype ,accusrs ,self)); 2e3h3j1a
% return % 2e3h3k
EXECUTE SIGNAL}y 2e3nh3k1
RETURN (YES)3 2e3n3k2
END, 2e3h3k3
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RETR=ACC=USR (usr ,READ/WRIT/APP/DEL/CTRL ,#rastr i (YES

raccusrs) / err) 2e3i
Requestor: anyone with read access to the user

and to the Registrar 2e3il

Descriptiont 2e312
This primitive retrieves the specified access list for

the specified user, 2e3i2a

Pseudo=L10 Implementationt 2e34i3

% locals % 2e3ila

LOCAL STRING usrnm ,people} 2e3j3lal

POINTER ujp 2e3ila?

% lock required users % 2e31i3p

ON ANY SIGNAL 2e3iibl

BEGIN 2e3ilbia

UNLOCK uysrilst?s 2e31i3bib

#UNLCK=USRS¢ (rgstr | self,READ | usr) @ self) 2e3ildbic

END} 2e3i3bid

#LCKeUSRS% (rgstr | self,READ | usr ,RETR) @ self) 2e3i3b2

% verify requestor®s ldentity % 2e3iic

VER=IDNTTY=USRS (rqgstr); 2e3ii3ct

% verify read access to registrar % 2e3ild

VER=MEMeUSRS (self,READ ,rastr)j 2e3i3dl

% Clean names % 2e3ile

#PRS»USRS# (usr 3 usrnm)p 2e3ilel

% verify uyser’s existence % 2e3i3¢

0 . usrlst [FIND (usrnm)); 2e3i3f])

% fetch appropriate access list % 2e3ilg

CASE accesstype OF 2e3i3q1l

SREAD:! people .. u,raly 2e3iigla

SWRIT! people .. u,walj} 2e3i3gib

=APP: people .. Uy aaly 2e3ildgic

=DEL! peoPle . U,xal} 2e313g1d

=CTRL: people .. u,caly 2e313gte

ENDCASE SIGNAL (err); 2e3i3gif

% return % 2e31i3n

EXECUTE SIGNALj 2e3iini

RETURN (YES ,people); 2e3i3inz2

END, 2e313n3
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‘ Modules and their Procedure Calls |
Registrar

VER=ACC=USE (usr ,READ/WRIT/APP/DEL/CTRL ,testusrs ,%rastr i
YES/err) 2039

I

I

|

Reguestory anyone with read access to the user {

and to the Registrar 2331 |

Descriptions 20392
This primitive verifies that the specified users have
read, vwrite, append, delete, Or controlling access to

the specified user, 2e3]j2a

Pseudo=L10 Implementation: 2e3133

% locals % 2e3)3a

LOCAL STRiING people ,testnms; 2e313al

% fetch access list % 2e313p

RETR=ACC»USR (usr ,accesstype 3 people) @ selfy 2e343bl}

% clean names % 2e3jlc

#PRS~USRS# (testusrs § testnms); 2e3jicl

% Check for test users % 2e333d

. IF NOT (testnms AMONG people) THEN SIGNAL (err)s 2e3jl3dl
% return % 2e3jle

RETURN (YES)) ze3j3el

END, 2e3j3e2
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JOURNAL SUBSCRIPTION SERVICE / JEW ==

VER=XST=USRS (usrs

Degcriptions

JEW 28=MAYe74 16343

28 MAY 74
Modules and theilr Procedure Calls
Registrar

s#rastr ¢ YES/err)

anyone with read access to the Registrar

This primitive verifies the existence of the specified
users,

Pseydo=L10 Implementation:

% lock required users %

ON ANY SIGNAL #UNLCK=USRS# (rgstr | self,READ |

usrs) @ self;

¢LCK=USRS# (rgstr | self, READ ,RETR) @ selfj)
verify requestor’s identity %
VER=IDNTTY=USRS (raqstr);
verify read access to registrar %
VER=MEM=USRS (self,READ ,rgstr);
verify users’ existence %
BLCK=USRS# (usrs

return %

EXECUTE SIGNALj
RETURN (YES))

END,
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2e3k
2e3k1

2e3k2

2e3k2a
2e3k3
2e3k3a

2e3k3al
2e3k3a?2
2e3k3b
2e3k3bl
2e3k3c
2e3ki3cl
2e3k3d
2e3k3dl
2e3kie
2e3kiel
2e3k3e?
2e3k3el
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VER=IDNTTY=USRS (usrs .#rastr § YES/err)
Requestor; anyone with read access to the
Degcription:

This primitive verifies the identity of
users,

Psendo=L10 Implementation:

% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK uysrlst;
SUNLCK=USRS# (rgstr | self,READ |

END3
#LCK=USRS# (rgstr | self , READ ,RETR)
% verify requestor’s identity %
VER=IDNTTY=USRS (ragstr);
‘ $ verify read access to registrar %
VER=MEM=USRS (self, READ ,raqstr))
% vVerify users’ identities %
$LCK=USRS# (usrs ,RETR);
VER=IDNTTY=USRS (usrs);
& return %
EXECUTE SIGNALj
RETURN (YES)3
END,
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Registrar

2e3)
Registrar 2e311
2el3l2

the specified
2e312a

2e313

2e3l3a
2e3)3al
2e3l3ala
2e3l3alp
usrs) @ self;
2e3l3ailc
2e3l3aild
@ self; 2e3lia2
2e3l3b
2e3libi
2e3lic
2e313c¢1
2e313d
2e3)341
2e313d42
2e3lle
2e3)3el
2e3lie?
2e3l3e3
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Registrar

PR5S=USRS (usrs ¢ (YES ,names ,passes) / err) 2e3m
Reguestort anyone 2e3m}
Descriptions 2e3im2

This primitive separates the name and password lists
from the specified list of users, 2e3m2a
Pseudo=L10 Implementations 2e3m3
% locals % 2e3m3a
LOCAL STRING cumnam ,cumpas ,nxt ,np} 2e3m3al
LOCAL, TEXT POINTER tpl ,tp2) 2e3m3a2
% parse user 1ist % 2e3m3b
CUmnam - CumPas .. nulls 2e3m3b}
FOR EVERY np IN usrs DO 2e3m3b2
BEGIN 2e3m3b2a
FIND SF (np) ®"tpi SLD "tp2 (*/ s ENDCHR)) 2e3m3ib2b
nxt - tpl tp2y 2e3m3b2c
IF nxt = null THEN SIGNAL (err) 2e3m3b24d
ELSE eumnam . cumnam ! nXts 2e3m3b2e
FIND ®"tpl SLD ®*tp2 ENDCHR} 2e3m3p2f
nxt . tpl tp2) 2e3m3b29
IF nXt = null THEN nxt . ') 2e3m3b2h
cumpas _ cumpas | nxtjy 2e3m3b24
END}y 2e3m3b2y
% return % 2e3mic
RETURN (YES ,cumnam ,cumpas); 2e3m3cl
END, 2e3mic2
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' Modules and their Procedure Calls
Registrar

LCK=USRS (usrs ,type ,rapath,#rqgstr (,SLAVE] [,QUE) 3
YES/err)

Recuestori a Registrar (1f SLAVE i{s specified)
= Or ==

a member of SYSTEM
pescription:

This primitive either notifies the caller when, or
waits him untjil locks of the specified type can be
applied to the specified users, The caller supplies
his path through the call stack to distinguish his
lock request from those of other instances of himself,
and to avoid waiting hopelessly for pending locks

imposed by procedyres in his own call stack,
PseudosL10 Implementation:
% locals %
LOCAL STRING masusry ackusr!?
. % lock required users %

ON ANY SIGNAL UNLCK (rastr ! REGISTRARS | SYSTEM
rpath)y
LeK (rgstr | REGISTRARS | SYSTEM ,RETR ,path)jy
% Verify requestor’s identity %
VER=IDNTTY=USRS (rgstr);
% verify locking priviledaoe %
VER=MEMe USRS (SYSTEM ,rqstr);
% Called as slave? %

IF slave THEN
BEGIN 2
VEResMEM=USRS (REGISTRARS ,rastr); 2
masusr .. rqgstr) 2
END} 2

ELSE masusr . nulls
% queuve or vait? %
ackusr .. IF aue THEN rastr ELSE nullj;
% lock users %
LCK (usrs ,type ,rqpath ,masusr ,ackusr))
% return %
EXECUTE SIGNAL3
| RETURN (YES))
| END,
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2e3n

2e3nl

2edn2

2e3n2a
2e3n3

2e3nla
2e3n3al
2e3nip

2e3n3bl
2e3n3p2

2e3nic
2e3n3c1

2e3nid
2e3dn3dl

2e3nle
2e3nidel
eidnlela
ein3elib
e3n3elc
e3nield
2e3nlde2

2e3n3f
2e3nifl

2e3n3ag
2e3nial

2e3n3nh
2e3n3inht
2e3inih2
2e3n3n3
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Registrar

UNLCK#«USRS (usrs ,rqpath ,#rgstr [,SLAVE) & YES/err) 2e3o
Requestor; the user that previously locked the users 2e3ol
Descriptioni 2edo2
This primitive unlocks the specified users, 2e3o2a
Pseudo=L10 Implementationt 2el3ol
% locals % 2e303a
LOCAL STRING masusr} 2e303al
% lock required users % 2e303b

ON ANY SIGNAL UNLCK (raostr { REGISTRARS | SYSTEM
rpath)y 2eloibl
LeK (rgstr | REGISTRARS | SYSTEM ,RETR ,path)) 2e303b2
% Verify requestor®s identity % 2e3olc
VER=IDNTTY=USRS (rastr); 2e3p03c]
% verify locking priviledge % 2e303d
VER=«MEM«USRS (SYSTEM ,rgstr)y 2e3p03d}
% Called as slave? % 2e3ole
IF slave THEN 2e3plel
BEGIN 2e3o03ela
VER=MEMeUSRS (REGISTRARS ,rgstr)j 2e3o3eld
masusr .. rastrj; 2e3p03elc
END} 2e303eld
ELSE masusr .. nully 2e303e2
% unlock users % 2e303f
UNLCK (usrs srapath ,masusr)) 2e303f1
% return % 2e303g
EXECUTE SIGNALS 2e303491
RETURN (YES)) 2e303a02
END, 2e303q93
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Registrar
LCK (usrs ,type ,rgpath [,masusr) (,ackusr) : YES/err) 2e3p
##% This is an internal subroutine, s« 2e3pl
Descriptions 2e3p2
This primitive locks the specified users, 2edp2a
Pseydo=L10 Implementation: 2e3p3
$ locals % 2e3pia
LOCAL results 2e3pial
POINTER ujy 2e3p3a2
% initiate loek reguest % 2e3pib
ENQ=LCK=REQ (usrs ,type ,rqpath ,Masusr ! u)j 2e3pibl
% walt for completion % 2el3pic
ON ANY SIGNAL DEQeLCK=REQ (u, ABR)}; 2e3dpici
IF ackusr THEN 2eldpic?2
BEGIN 2eldpicla
CREATE FORK reporter 2e3p3c2b
BEGIN 2e3pi3c2bl
DISABLE SIGNALS) 2e3pic2b?2
result . WAIT (u); 2e3pi3c2b3

IF result # cancelled THEN ACK=LCKwUSRS (usrs
yrgpath ,result ,self) @ ackusry 2el3p3c2bi
DEQ=LCK=REQ (u ,LV)} 2e3p3e2bs
END} 2e3pic2bb
START FORK reporter; 2e3pic2c
END3 2el3p3c2d
ELSE 2e3pic3
BEGIN 2e3p3cila
WAIT (u)) 2e3pi3ecib
DEG=LCK=REQ (u,LV); 2e3p3cic
END}p 2e3p3cid
% return % 2e3p3d
RETURN (YES): 2e3pid}l
END, 2e3pid2
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Registrar
UNLCK (usrs ,rqgpath [,masusr] i YES/err)
#*## This is an internal subroutine, ##*#
Descriptiong
This primitive unlocks the specified users,
Pseudo=L10 Implementation?
% unlock ysers %
LCK (usrs ,UNLCK ,rgpath ,masusr)’
% return %
RETURN (YES)3s
END,
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2e3q
2e3q1l
2e3q2
2e3a?2a
2e3q3
2e3ala
2e3qgial
2e3a3b

2e3q3bl
2e3qg3b2
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CHNG=LIST (ADD/DEL/REPL ,usrs ,list § YES/err) 2e3r
#%#% This is an internal subroutine, w*#x 2e3rl
Descriptioni 2e3r?

This primitive modifies the specified list of users, 2e3r2a

Depending upon the operation selected, the
subroutine adds the specified users to the list,
deletes them from it, or replaces {t with them, 2e3r2al

Pseudo=L10 Implementation: 2e3r3

% Change yser list % 2elria
CASE operation OF 2eidrial
=ADD3 2e3rlala
BEGIN 2edrialal
REMOVE usrs FROM list} 2e3r3ala2
1ist ., list | usrs) 2e3r3alal
END} 2e3r3alaqd
=DEL? 2e3rlalb
BEGIN 2e3r3aibi

IF NOT (usrs AMONG list) THEN SIGNAL (err);
2e3r3aib?
REMOVE usrs FROM list) 2e3r3albi
END} 2e3r3albid
=REPL: list _ usrs; 2e3rialc
ENDCASE SIGNAL (err)y 2e3rlald
% return % 2e3rip
RETURN (YES)3 2e3ribi
END, 2e3rib?
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Number Vendor

Number Vender

FUNCTIONg

A Nymber Vendor assigns blocks of ANs to ysers oOnN request,

A Number Vendor may only assign ANs that {t itself has
obtained from another Number Vendor, unless it®s the
"master" Number Vendor, in which case it obtained the entire
AN name space by executive decree,

DATA STRUCTURES (PseudgowL10 Globals)t

(numentry) RECQRD STRING

owner, % owner %

ans) % assigned ANs %
DECLARE numnumss
DECLARE ARRAY numlst [maxnums)jy
DECLARE STRING freej

PORTS;

58

23143

2f

2f1

2fla
2€2

2f2a
2f2al
2f2a2
2£2b
2f2c
2f£2d
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GET=NUMS (count ,#raqstr § (YES ,ans) / err) 2f3a
Reguestor; anyone with write access to the Number Vendor 2f3al
Description: 2f3a2

This primitive returns a list Of fcount’ ANs assigned
to the requestor, 2f3a2a
Pseudo=L10 Implementations 2f3a3
% locals % 2f3a3a
LOCAL 1 2f3alal
LOCAL STRING rgnm ,extras ,result ,n; 2f3a3a2
POINTER up 2f£3a3a3
% lock required users % 2f3a3b
ON ANY SIGNAL 2f3aibl
BEGIN 2f3a3bla
UNLOCK numlsty 2f£3a3bib
#UNLCK=USRS# (rastr | self, WRIT) @ anyreg; 2f3aibic
END} 2f3a3bld
$LCK=USRS# (rgstr | self,WRIT ,RETR) @ anyreg; 2f3a3b2
% verify requestor’s identity % 2¢3aic
$VER=IDNTTY=USRS# (rqgstr ,self); 2f3a3cl
% verify write access % 2f3a3d
$VER=MEM»USRSS# (self,WRIT ,ragstr ,self)) 2f3a3dil
% clean names % 2fl3ale
¢PRS=USRS# (rqgstr & rqnm); 2f3a3el
% locate uyser’s entry % 2f3alf
LOCK numlst}) 2f3a3f]
IF NOT (u . numlst [(FIND (rqnm))) THEN 2f3a3f2
BEGIN 2f3a3f2a
numlst: [(BUMP numnums) . U . ALLODC} 2£3a3f2p
u,owner . ranmj 2f3a3f2c
U,ans . nullyp 2£3a3£24d
END}y 2f3a3fle
UNLOCK numlst) 2¢3a3¢3
% add to free pool {f necessary % 2f3aig
IF (SIZE (free) »= count) THEN extras . null 2f3a3ql

ELSE #GET»NUMS# (maximum 4 count = SIZE (free)

r5elf § extras) @ supveny 2f3aig2
LOCK numlst) 2f3ai3gi
free . free | extrasj 2f3a3g4
% allocate "count’ ANs from free pool % 2f£3a3nh
i 20 2£3a3nhl
result . nullp 2f3ain2
FOR EVERY n IN free DO 2f£3a3n3
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IF (BUMP { > count) THEN EXIT LOOP

ELSE result ., result | nj}
REMOVE result FROM freej;
% assign allocated ANs to user %
u.,ans . u,ans | result)

% assure supply above safe minimum %

IF SIZE (free) < minimum THEN

BEGIN

#GET=NUMSE (maximum = SIZE (free) ,Self }
extras) @ supveny

free ., free | extrasj

END
% return %

EXECUTE SIGNAL)

RETURN (YES
END,

sresult))

2f3a3hia
2f£3a3hib
2f3a3h4
2f3a3i
2f3a3i1
2£3a3j
2f3a3j1
2f3al3jla

2£3a3jib
2f3aijlc
2f£3a3)id
2f3a3k
2f3a3kl
2£3a3k2
2£3a3k3
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RTN=NUMS (ans ,w#rgstr § YES/err)

Regquestor; the owner of the ANS
Desecriptiont

This primitive returns unused a list of ANs,
Pseudo=L10 Implementation:

% locals %
LOCAL 1}
LOCAL STRING rgnm ,extras ,nj
POINTER uj
% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK numlsty
#UNLCK=USRS¢ (rqstr) @ anyreg;
ENDy
#LCK=USRS# (rgstr ,RETR) @ anyregj;
% verify regqustor’s identity %
SVER=IDNTTY=USRSH (rastr ,self);
% clean names %
$PRS=USRS# (rgstr 1 rgnm)jy
% unassign ANs %
LOCK numlst}
U - numist [(FIND (ranm))y
IF NOT (ans AMONG u,ans) THEN SIGNAL (err);
REMOVE ans FROM u,ansj
free .. free | ansjy
% delete user {f possible %
IF u,ans = null THEN
FOR { = 0 UNTIL numnums DO
IF nymlst (i) = u THEN
BEGIN
DEALLOC ujp
numlst (i) o numlst [numnyms])
BUMP DOWN numnums}
EXIT LOOP}y
END)
% assure supply below safe maximum %
IF size (free) > maximum THEN
BEGIN
1 « 09
extras _ nulls
FOR EVERY n IN free DO

61

2£3Db
2f£3p1
2£3b2
2£3b2a
2£3b3

2£3b3a
2f3blal
2f3pb3a2
2£3b3a3
2£3b3p
2f3b3b1
2f3b3b1la
2f£3b3bib
2f3b3bic
2£3b3bid
2£3b3b2
2£3b3c
2f3b3cl
2¢3b3d
2£3b34}
2f3b3e
2f3blel
2f3b3e2
2f3b3e3
2f3p3ed
2f3b3eb
2f3b3¢f
2£3b3f1
2f3b3f1la
2f3b3flal
2f3b3flala
2f3b3f1alb
2f3b3flalc
2f3b3flaild
2¢3b3f1ale
2f3b3flailf
2£3b3g
2£3b3gl

2£3b3gla

2f£3b3aib
2£3b3glc
2f£3b3gld
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IF (BUMP { > (SIZE (free) = maximum)) THEN
EXIT LOOP
ELSE extras .. extras | nj
REMOVE extras FROM freeg
UNLOCK numlsts
IF NOT (#RTNeNUMS# (extras , self) @ supven)
THEN
BEGIN
free . free | extras)
SIGNAL (err):
END}
$ return %
EXECUTE SIGNAL}
RETURN (YES))
END,

2f3b3gldl
2f3b3g1d2
2f3b3gle
2f3b3glt

2f€£3b3gla
2f3b3aglgl
2f€3p3glg2
2£3b3g1g3
2f3b3aglad
2£3b3h
2£3b301
2£3b3n2
2£3b3n3
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USE=NUMS (ans ,#rqgstr iYES/err) 2f3¢c
Requestor; a Recorder 2£3c!
Descriptioni 2f3c2

This primitive irrevocably marks the specified ANs as
used, 2f3c2a
Pseudo=L10 Implementations 2f3¢c3
% locals % 2f£3c3a
LOCAL 1 2f3c¢lal
LOCAL STRING ranm ,nj 2f3c3a2
POINTER uj 2¢3c3al
% loCk reguired users % 2f£3c3b
ON ANY SIGNAL 2£3¢c3b1
BEGIN 2f3c3bla
UNLOCK numlst) 2£3c3bib
#UNLCK=USRS# (raqstr | RECORDERS) @ anyreg; 2f3c3bic
END} 2f3¢3bid
#$LCK»USRS# (rastr ! RECORDERS +RETR) @ anyregj) 2£3c3b2
% verify requestorfs identity % 2f3c3c
#VEReIDNTTY=USRS# (rastr ,self) 2f3¢cicl
% verify Recorder % 2f3c3d
#VER=MEM=USRS# (RECORDERS ,rgstr ,self); 2f3c3d]
% Clean names % 2£3c3e
$PRS~USRS# (rgstr 3 ranm)s; 2f3cle]
% delete ANs from records % 2£3¢c3t
LOCK numlst; 2f3¢c3f}
U - Numlst (FIND (rgnm)): 2f3c3£2
IF NOT (ans AMONG u.ans) THEN SIGNAL (err)) 2€3c3¢£3
REMOVE ans FROM u,ansj 2f3¢c3f4
% delete user if possible $ 2€3c3a
IF u,ans = null THEN 2£3c3ql
FOR { .. 0 UNTIL numnums DO 2f3c3gla
IF numlst (i) = u THEN 2f3c3glal
BEGIN 2f3c3glala
DEALLOC Uy 2f3c3glalb
numlst (i) - numlst [numnums);) 2f3ciglalc
BUMP DOWN numnums) 2f3c3gjald
EXIT LOOP; 2f3c3glale
ENDy 2£3c3glalf
% notify supplier % 2f£3c3n
UNLOCK numist; 2f£3c3nl
s$USE=NUMSH (ans ,self) @ supveny 2f3¢3nh2
% return % 2£3¢34
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EXECUTE SIGNALj 2£3¢341
RETURN (YES)} 2¢3¢312
END, 2£3¢313
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RETR=OWNS=NUMS (ans § (YES ,usrs) / err)

Requestor; anyone with read access to0 the Number vVendor

Descriptions

NUumber Vendor

2£3d
2£3d1
2£3d42

This primitive returns the users to whom the specified

ANs are assigned,
Pseudo=L10 Implementation

% locals %
LOCAL 1)
LOCAL STRING rqnm ,result ,nj
POINTER uj
% lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK numlst;

#UNLCK=USRS¢ (rgstr | self,READ) @ anyregq,

END

#LCK=USRS# (rgstr ! self,READ ,RETR) @ anyreg;

verify requestorf’s identity %
#VER=IDNTTY=USRS# (rastr ,self);
verify read access %

#VER=MEMeUSRS# (self,READ ,rgstr ,self);

#PRS=USRS# (rastr & rgnm);
lookup ANS %
result . nulls
LOCK numlsts
FOR EVERY n IN ans DO
BEGIN
FOR { = 0 UNTIL numnums DO
BEGIN
U « numlst (1)
IF (n AMONG u,ans) THEN
BEGIN
result . result | u,ownery
REPEAT LOOP 2}
END}
END}
result . result | ')
END}
% return %
EXECUTE SIGNALj
RETURN (YES ,result);

%
%
% Clean names %
%

2f3d2a
2£3d43

2f3d3a
2£3d3al
2£3d3a2
2f3d3a3
2£3d3p
2£3d3b1
2f3d3bla
2£3d3bib
2f£3d3blc
2£3d3bld
2£3d3b2
2f£3d3¢
2f3d3c!
2£3d3d
2£3d34d1
2f£3d3e
2f3d3e])
2£3d3t
2£3d3¢£1
2£3d3¢€2
2£343£3
2£3d3¢f3a
2€343£3b

2£3d3£3b1
2£3d3£3b2
2£343£3b3
2f3d3f3b3a
2£3d3£3b3b
2£3d3f3b3c
2£3d3£3b3d
2£3d3£3b4

2£3d3t3c
2£3d3£4
2£3d3g
2£3d3qg1
2£3d3q2
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END, 2£3d3a3
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sUSYr ,¥rqQstr § YES/err)

Description:

This primitive verifies that the specified ANs are

assigned to the specified user,

%

Pseudo=L10 Implementations

locals %
LOCAL STRING ragnmj;
POINTER u}
lock required users %
ON ANY SIGNAL
BEGIN
UNLOCK numlsts
SUNLCK=USRS# (rgstr | self,READ) @ anyreq)
END )
#LCKwUSRSH (rastr
verify requestor®s i{dentity %
#VERwIDNTTY=USRS# (rastr ,self)}
verify read access %
#VER=MEMm»USRS® (self,READ ,rgstr ,self);
clean names %
#PRS»USRS# (rgstr 3 rgnm)j;
verify ownership %
LOCK numlst}
U . numlst (FIND (usrnm));
IF NOT (ans AMONG u,ans) THEN SIGNAL (err)y
return %
EXECUTE SIGNALj
RETURN (YES))
END,

| self,READ ,RETR) @ anyregq}
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anyone with read access to the Number Vendor

2f3e
2f3el
2f3e?2

2fle2a
2f3e3

2f3e3a
2f3e3al
2f3e3a2
2£3e3p
2f£3e3biy
2f3el3bla
2f3e3bib
2f3eibic
2f3eldbld
2£3e3b2
2f3e3c
2f3eicl
2f3e3d
2f3e3dl
2f3ele
2f3e3el
2£3e3f
2f3e3f)
2£3e3f2
2£3e3f3
2f3e3g
2f3e3qgl
2f£3e3qg2
2£3e3g3
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CHNG=OWN=NUMS (ans ,usr ,*rqstr t YES/err) 2£3¢
Regquestoriy the owner of the ANs 2£3£1
Description: 2£3€2

This primitive reassigns the specified ANs to the
specified user, 2f3f2a
PseudosL10 Implementation: 2£3€3
% locals % 2f£3f3a
LOCAL 1 2f3f3al
LOCAL STRING rgnm ,n ,usrnm; 2f3€£3a2
POINTER u} 2f£3f3a3
% lock required users % 2f£3£3b
ON ANY SIGNAL 2€3£3b1
BEGIN 2f£3£3b1la
UNLOCK numlsts 2£3£3b1b
$UNLCK=USRS# (rastr | usr) @ anyreg, 2£3f3blc
END3 2£3£3b1d
#LCK=USRS#® (rgstr | usr ,RETR) @ anyregqj 2£3£3b2
% verify reguestor’s identity % 2£3f3c
$VER=IDNTTY~USRS# (rgstr ,self); 2f3f3cl
% clean names % 2£3£34
#PRS=USRS# (rgstr § rqnm)j} 2€£3£3d}
#PRS=USRS# (usr t usrnm))y 2£3£342
% verify ownership % 2f3f3e
LOCK numlsts 2£3f3el
U . numlst (FIND (ranm)]; 2£3f3e2
IF NOT (ans AMONG u,ans) THEN SIGNAL (err)) 2f3f3el
REMOVE ans FROM u,ansj; 2f3f3e4d
% delete user {f possible % 2£3£3¢
IF u,ans = nul)l THEN 2£3£3¢€1
FOR { = 0 UNTIL numnums DO 2£3f3f1a
IF numlst (i) = u THEN 2f3£3f1al
BEGIN 2f3f3flala
DEALLOC u) 2¢3f3f1alb
numlst (1] . numlst (numnyms)) 2f3fiflalc
BUMP DOWN numnums} 2£3f3flald
EXIT LOOP) 2f£3f3flale
END} 2f3f3f1alf
% locate new owWner®s enftry % 2£3£3¢g
IF NOT (u _ numlst [FIND (usrnm))) THEN 2£3£3g1
BEGIN 2f£3f301a
numlst [BUMP numnums) .. U .. ALLDC} 2£3£3g1b
U.Owner . rgnmg 2f3f3gic
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U,ans .. nulls 2f3f34d1d

ENDy 2f3f3ale

% assign ANS to new owner % 2£3£3h
V,ans .. U,ans | ansj; 2£3£3h1

% return g 2£3£314
EXECUTE SIGNALs 2£3£311
RETURN (YES): 2€3£312
END, 2£3£313
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rRetrieval Manager

Retrieval Manager

FUNCTIONg
A Retrieval Manager locates and retrieves the contents of a
document on behalf of a user, Although the System assumes
the existence of such processes, it says nothing about the
algorithm they employ in locating the document,

DATA STRUCTURES (Pseudo=L10 Globals):
None,

PORTS

23143
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201a
292
292a
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GET=COPY (an ,%rqgstr 1 (YES ,content) / err) 293a
Requestors anvone with read access to the document 2a3al
Description: 2g93a2

This primitive returns the contents of the document
whose AN is specified, 2g3a2a
Pseyudo=L10 Implementation} 2g3a3

NOTE: There are any numper of possible implemetations
of this procedure cajl, The one presented here first
verifies that the requesting user has access to the
document, 1If so, the Retrieval Manager checks for a
local copy of the document, If none {s found, he
creates one with a lifetime of 30 days,

2g3ala

% locals % 2g93aip

LOCAL STRING results 2g93a3b!

% Verify reguestor’s identity % 2g93aic

¢VER=IDNTTY=USRS# (rgstr ,self) @ anyregjp 2g93aicy

% verify read access % 293aid

tVER=MEM=USRS# (an,READ ,rgstr ,self)} 2g93a3d}

% check for local image § 2glale
IF NOT (#RETR=IMG# (an ,rqgstr ; result) @ locrec)

THEN 2g93aiel
BEGIN 2g3alela
#CRT=IMG# (an ,null ,null ,rgstr ,30days); 2g3alelbd
$RETR=IMG# (an ,rgstr § result); 2g3alelc
END7y 2g3a3eld

% return % 2g3aif
RETURN (YES ,result)s; 293a3f]

END, 203a3£2




JEW 28=MAY®74 16343

JOURNAL SUBSCRIPTION SERVICE / JEW == 28 MAY 74
Modules and their Procedure Calls

Delivery Manager

Delivery Manager
FUNCTION

A Delivery Manager accepts delivery of recorded documents
and notifies their addressees® of their receipt,

DATA STRUCTURES (Pseudo=L10 Globals)t
None,

PORTS}

23143

2h

2hl

2hla
2h2
2h2a

2h3



JEW 28=MAY=74 16343 23143
JOURNAL SUBSCRIPTION SERVICE / JEW == 28 MAY 74
' Modules and their Procedure Calls
Pelivery Manager

DELIVER (an, usrs ,#rqgstr i YES/err) 2h3a
Requestor; anyone with distribute access to the document 2h3al
Degcriptiont 2h3a2

This primitive causes notice of the document whose AN
is specified to be brought to the attention of the

specified users, The caller provides the name of a
Recorder from whom a copy of the document can be

obtained, 2h3a2a
Pseydo=L10 Implementationi 2h3a3l
Many possible implementations, 2h3aia
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SUMMARY of PROCEDURE CALLS
Storage Manager
CRT=FILE (pathname ,contents ,readusrs ,writusrs ,delusrs
sCEtrlusrs ,#rqstr 3 YES/err)
RETR=FILE (pathname ,#rgstr : (YES ,contents) / err)
DEL=pILE (pathname ,#rqgstr i YES/err)
Recorder
CRT=DOC (an ,numven ,content ,readusrs ,distusrs ,dejusrs
sctrlusrs ,#rastr (,date/interval) ! YES/err)
CRT=IMG (an ,delusrs ,ctrlusrs ,¥rqgstr [,date/interval)] i
YES/err)
RETR=IMG (an ,#rgstrs 3 (YES ,content) / err)
DEL=DOC (an ,#rqgstr § YES/err)
DEL=IMG (an ,#rqgstr i3 YES/err)
Publisher
CRT=ART (an ,citation ,delusrs ,ctrlusrs ,#rqgstr i YES/err)
DEL=ART (an ,#rgstr § YES/err)
Cataloger
ADD=DOC=CAT (an ,citation ,cntrbtr ,#rgstr i YES/err)
RETR=DOC=CAT (an ,#rgstr ¢ (YES ,citation) / err)
SRCH=CAT (key ,#rgstr 3 (YES ,ans) / err)
RETR=CAT ,#rgstr ; (YES ,catalog) / err)
Registrar
CRT=USR (usr ,memusrs ,readusrs ,writusrs ,appusrs ,delusrs
ctrlusrs ,sphere ,#rastr [,crtusr ,crtdate) 3 YES/err)
DEL=USRS (usrs ,#rastr i YEs/err)
LOGIN=USR (*ysr ,password/(*rgstr ,date) i YES/err)
LOGOUT=USR (#usr (,#rqgstr] 1 YES/err)
CHNG=MEMwUSR (usr ,ADD/DEL/REPL ,memusrs ,#ragstr s YESs/err)
RETR=MEM=«USR (usr ,#rgstr § (YES ,memusrs) / err)
VER=MEM=USRS (usrs ,testusrs ,*rqgstr § YES/err)
CHNGwACC=USR (usr ,ADD/DEL/REPL ,READ/WRIT/APP/DEL/CTRL
saccusrs ,#rqstr 3 YES/err)
RETR»ACCw#USR (usr ,READ/WRIT/APP/DEL/CTRL ,wrastr ; (YES
saccusrs) / err)
VER=ACC=1SR (usr ,READ/WRIT/APP/DEL/CTRL ,testusrs ,#rastr i
YES/Zerr)
VER=XST=UUSRS (usrs ,#rgstr § YES/err)
VER=IDNTTY=USRS (usrs ,#*rgstr i YES/err)
PRS=USRS (usrs 3 (YES ,names ,passes) / err)
LCK=USRS (usrs ,type ,rgpath,srgstr [,SLAVE) (,QUE] & YES/err)
UNLCK=USRS (usrs ,rgpath ,#rqgstr [,SLAVE) : YEs/err)
LCK (usrs ,type ,ragpath [,masusr)] [,ackusr] & YES/err)
UNLCK (usrs ,rapath [(,masusr) 3 YES/err)
CHNG=LIST (ADD/DEL/REPL ,usrs ,list ; YES/err)
Number VvVendor
GET=NUMS (count ,xrgstr § (YES ,ans) / err)
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RTN=NUMS (ans ,#rqgstr s YES/err) 3f2
USE=NUMS (ans ,#*rastr 3;YES/err) 3f£3
RETR=0OWNS=NUMS (ans i (YES ,usrs) / err) 3f4
VER=OWN=NUMS (ans ,usr ,#rqstr 3 YES/err) 3f5
CHNG=OWN=-NUMS (ans ,usr ,#*rgstr i YES/err) 3f6
Retrieval Manager ig
GET«COPY (an ,#rqgstr ; (YES ,content) / err) 3g1
Delivery Manaager 3h
DELIVER (an, usrs ,#rqQstr 3 YES/err) 3hi
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SYSTEM IDENTS of INTEREST
Created at sSystem Generation
SYSTEM=MANAGER

Membershipi the System Manager
Read accessi ALL

Write accesst SELF

Append accessi SELF

Delete acecess: null
controelling access: SELF

RECORDERS

Membershipi all Recorders

Read accessi ALL

Write accessi SYSTEM=MANAGER
Append access; SYSTEM=MANAGER
Delete accessy SYSTEM=MANAGER
Controlling access; SYSTEM=MANAGER

PUBLISHERS

Membershipt all Publishers

Read access! ALL

Write accessi: SYSTEM=MANAGER
Append accessi SYSTEM=MANAGER
Delete access: SYSTEM=MANAGER
Controlling accesst SYSTEM=MANAGER

REGISTRARS

Membership: all Registrars

Read accesst ALL

Write accessi SYSTEM=MANAGER
Append access; SYSTEM=MANAGER
Delete accessy SYSTEM=MANAGER
Controlling accessy SYSTEM=MANAGER

CATALOGERS

Membership: all Catalogers
Read accessi ALL

Write accessi SYSTEM=MANAGER
Append accessy SYSTEM=MANAGER
Delete access; SYSTEM=MANAGER
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Contrelling accessi SYSTEM=MANAGER
NUMBER=VENDORS

Membership; all Numper vendors
Read accessi ALL

Write accessi SYSTEM=MANAGER
Append accessy SYSTEM=MANAGER
Delete access: SYSTEM=MANAGER
Contrelling access; SYSTEM=MANAGER
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Created at creation of a Storage Manager

<storman»,MANAGER

Membershipi the Manager of the Storage Manager
Read accessi ALL

Write accessi: SELF

Append accesss SELF

pelete access: SELF

controlling accesst SELF

<storman>,WRIT

Membershipi! users with write access to the Storage Manager
Read access! ALL

Write accessi <storman>,CTRL

Append accessi <storman>,CTRL

Delete accessy ¢storman» ,MANAGER

Controlling access: null

<storman>,CTRL

vembershipt! users with controlling access to the Storage
Manaager

Read accessi ALL

Write accessy SELF

Append access) SELF

Delete accessy <storman>,MANAGER

Contrelling accessti null
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Created at creation of a Recor
<recorder> MANAGER

Memberships; the Manager
Read accessi ALL

Write accessi SELF
Append accessi SELF
Delete accessi SELF
contrelling accessi SELF

<recorder>,WRIT

Membershipt users with w
Read accesst ALL

Write access: <recorder>
Append accesst <recorder
Delete access! <recorder
Controlling accessi nul}

<recorder>,READ

Membership: users with r
Read accessi ALL

Write access: <recorder>
Append accessy <recorder
Delete accessy <recoprder
Controlling accessi nul)

<recorder>,CTRL

Memberships users with ¢
Read accessi ALL

Write accessi SELF
Append aceessi SELF
Delete access: <recorder
controlling accessi null

RIPTION SERVICE / JEW e= 28 MAY 74

JEW 28=MAY=74 16343 23143 l
I
System Idents of Interest I
|
|

der ac
dcl

of the Recorder 4cla
4cib
4cic
4cld
4cle
dcif

4c2

rite access to the pecoOrder 4c2a
4c2b
+CTRL dc2c
>,CTRL 4c2d
>,MANAGER dc2e
4c2t

4¢3

ead access to the Recorder 4c3a
4c3b
+CTRL 4cic
>,CTRL d4c3d
> ,MANAGER 4cle
4cit

4c4

ontrolling access to the Recorder 4c4a
4c4b
4c4c
4cdd
>,MANAGER dcde
4c4f
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Created at creation of a Number Vendor

<numven> ,MANAGER

Membership: the Manager of the Number Vendor
Read accessi ALL

Write access; SELF

Append accessi SELF

Delete access!: SELF

controlling accessi SELF

<numven> ,WRIT

Membershipi users with write access to the Number vendor
rRead access! ALL

Write access: <numven>,CTRL

Append accesst <nuymyen>,CTRL

Delete accessi <numven>,MANAGER

Contrelling accessi null

<numven> ,READ

membershipt! users with read access to the Nuymber vendor
Read accessi ALL

Write access: <numven>,CTRL

Append access: <numven>, CTRL

Delete access: <numven> MANAGER

Contrelling accessi null

<numven> ,CTR],

Membershipi users with controlling access to the Number
vendor

Read accessy ALL

Write accessi! SELF

Append accesst SELF

Delete accesss: <numyen>, MANAGER

Contrelling accesst null
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Created at creation of a Publisher
<publisher>, ,MANAGER

Membership; the Manager of the puyblisnher
Read access: ALL

Write accessi SFELF

Append accessy SELF

Pelete accessy SELF

c¢ontrelling accessi SELF

<publisher>,WRIT

Membership? users with write access to the Publisher
Read accessi ALL

Write accessi <publisher>,CTRL

Append accessj <publisher>,CTRL

Delete accessi <publisher>,MANAGER

controlling accessi null

<publisher>,READ

Membershipi users with read access to the Pyblisher
Read accessi ALIL

Write accessi <puplisher>,CTRL

Append access; <pubjiisher>,CTRL

Delete accessi <publisher> MANAGER

Contrelling accesssi null

<publisher>,CTRL

Membership: users with controlling access to the Publisher
Read accessji ALl

Write accessi SELF

Append accessy SELF

Delete access; <publisher>,MANAGER

controlling agcesss null

<publisher>,S5UBSCRIBERS

Membership: subsecribing catalogers
Read access! ALL

Write accesst SELF

Append accessi SELF

Delete accesst <publisher>,MANAGER
contrelling accesst null

23143
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<publisher>,SUBSCRIBERS

Membershipi: subseribing catalogers
Read accesss ALL

Wwrite access: SELF

Append accessi SELF

Delete accesss <publisher>,MANAGER
Controlling accessi nyll

<publisher>,READERS

Membershipi subscribers® readers
Read accesst ALL

Write accesst SELF

Append access) SELF

pelete accessi <publisher>,MANAGER
Centrelling accessi null
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Created by CRT=FILE == one set for each file
<storman>,<pathname>,READ

Membership: users with read access to the file
Read accessi ALL

Write accessi <storman>,<pathname>,CTRL

Append access: <storman>,<pathname>,CTRIL
Delete accessy <storman>

Contrelling accessi null

<storman>,<pathname» ,WRIT

Membership: users with write access to the file
Read access! ALL

Write access: <storman>,<pathname>,CTRL

Append access! <storman>,<pathname>,CTR]

Delete access: <storman>

Contreolling accessti null)

‘ <storman>,<pathname>,DEL

Membershipt users with delete access to the file
Read access: ALL

Write accesst <storman>,<pathname>,CTRL

Append access; <storman>,<pathname>»,CTRL

Delete access: <storman>

Contreolling accessi null

<storman>,<pathname>,CTRL

Membershipt users with controlling access to the file
Read accessy ALL

Write accesst SELF

Append accessy SELF

Delete accesst <stormand

Controlling accessi null
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. System Idents of Interest |
Created by CRT=DOC =« one set for each document d4a
<an>,READ 4al
Membership; users with read access to the document 4gla
Read access! ALL 4gib
Write accessi <an®,CTRL 4gic
Append accessi <an>,CTRL | <an>,DIST 491d
Delete access: <an>,HOME 4ale
Controlling accessi null 491f |
<an>»,DIST 492
Membershipi users with distribute access to the document 4g2a |
read access! ALL 402b :
Write accessi <an>,CTRL 492c |
Append accessi <an>,CTRL 492d |
Delete accessy <an>,HOME 4g2e
Controlling accessi null 492¢ ‘
. <an>,DEL 493
Membershipi: users with delete access to the document 4g3a
Read accesss ALL 4g3b
Write accessi <an>,CTRL 4gic
Append accessy <an>,CTRp 4g3a
Delete accessp <an> HOME 4g3e
Contrelling accessi null 4gif
<an>,CTRL 4g4
Membership! users with controlling access to the document 4g94a
Read accesssi ALL 494b
Write accessi SELF dgdce
Append accesst SELF 4g4d
pelete accesst <an?,HOME dgde
Controlling accesst null 4gAaf
<an>,HOME 495
Membershipt the document®s home recorder 4g5a

Read accessy ALL

Write accessi SELF
Append accesst! null
pelete accessy SELF
controlling accessi null
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<an>,RECORDERS

Membershipi <an>,HOME | recorders at which images exist
Read accesst ALL

Write accessi RECORDERS

Append accessy RECORDERS

Delete accessi <an> HOME

gontrelling accessi: null

<an>,PUBLISHERS

Membershipt publishers whose journals contain the document
Réad access! ALL

Write accessi PUBLISHERS

Append accessy PUBLISHERS

Pelete acecessy <an>, HOME

Contrelling accessi null

<an>,READERS

Membershipt readers of the document
' Read access: ALL

Write access: null
Append accessy RECORDERS
Delete accessi <an>, HOME
controlling accessi null
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Created by CRT=IMG == one set for each image 4h
<recorder>,<an>,DEL 4ni
Membershipt users with delete access to the image 4hia
Read accessy ALL 4nib
Write accessi <recorder>,<an>,CTRL 4hic
Append accesst <recorder>,<an>,CTRL ’ 4hid
Delete accessy <recorder> dhie
Controlling accessi null 4hi1 €
<recorder>,<an>,CTRL an2
Membershipi users with controlling access to the image 4h2a
Read accessy ALL 4h2b
Write accessi SELF 4h2c
Append accessi SELF 4n2d
Delete accesst <recorder> 4h2e
Controlling access: null 4h2f |
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Created by PUB=DOC == one set for each document published
<publisher>,<an>,DEL

Membershipi users with delete access to the published
document

Read accessy ALL

Write accessi <publisher>,<an>,CTRL

Append access: <publisher>,<an>,CTRL

Delete access: <publisher>

Contrelling accessi null

<publisher>,<an>,CTRL
Membershipi users with controlling access to the published
documrent
Read access; ALL
Write accessi SELF
Append accessi SELF
Delete accesst <publisher>
contrelling accessi null
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Introduction

This docyment is a fairly highe=level design discussion of a
Myulti=Host Journal System (MHJS), It seems unlikely that ARC will
be funded te implement such a system, and so the following is
offered as a help to wouldebe implementers of similar systems,

This paper 1s neither as complete nor as pelished as it should
be, but in 1t much of our thinking about what a MHJS should be
l1ike has been recorded,

A companion paper (23143,1) is an attempt to *implement’ each of
the program modules discussed in the current paper in a
ficticious, LiO=like language,

The MHJS is, conceptually, an extension of the Present NLS Journal
system to embrace an arbitrary number of ARPANET nosts, 1It®s also
a new and in many ways different Journal system, {n which many of
the basic concepts of the present system find a place, but in
which also, new concepts appear,

Desiagn Goals

MODULARITY

The definition of the MHJS as a multishost system necessitates
that modylarity be one of the design goals,

We desire tO specify a system composed Of modules, each of
which provides some specialjized service to the others, or to
the end ysers of the System, and which together comprise a
coherent system,

Each modyle implements a set of primitives whoge syntax and
basjic function are standardized and advertjzed, but whose
internal workings are left unspecified by the design (within
certain broad constraints), The internal functioning of any
particular module implementation is dependent uypon its host
machine, and the particular role which the modyle is to play
within the System as a whole,

RECONFIGURABRILITY

The MHJS is designed to be reconfigurable, Although the desiagn
suggests in broad termg the manner in which the System is to be
constructed from {ts component modules, the design does no more
than specify a family of MHJSs from which a particular
configuration can be selected (in the same way that a computer
system manufacturer provides a set of hardware modules (disk
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drives, CPUs, etc,) from which the customer configures his
particular system),

The design specifies a gmall set of module tyPes, An actyal
MHJS (certainly a truly multi=host one) {n all probability
contains several (many) instances of each module,

The MHJS might be reconfigured to accomodate the addition ot
new hosts to the System, to reduce overhead by moving an
instance of a freguently used module closer to a population
center, or for any of a variety of other reasons,

READY ACCESS TO COPIES OF HEAVILY USED DATA BASES

It is, of course, more expensive, in terms both of real and
processing time required, to manipulate a data base which
resides on another Network host than it is to manipulate a
local data base, And, of course, when the distant host {s
disconnected from the Network (for whateyer reason), the data
base cannot be accessed at all, A goal of the MHJS design is,
therefore, to reduce the freguency with which remote data bases
must be dealt with by replicating portions of them in centers
of population and to generally minimize the effect of the
fallure c¢f any of its components upon the System as a whole,

UNIFORM AND CONSISTENTLY«APPLIED ACCESS CONTROLS

The MHJS must recognize the existence of private information of
every type (documents, catalogs, users, etc,) and provide the
access controls necessary to protect it,

Unexplored Areas

A number of modules Known to be necessary to the MHJS have not

been dealt with in this document, And there are a number of areas

of concern which have not yet been explored in the design, The

reader is referred to (23143,1b) for a brief discussion of some of

these areas,

Module Description

STORAGE MANAGER

The Need

Throughout the System a variety of permanent data bases must

be maintained (documents, catalogs, user profiles, and so

forth), each of which must be housed on one or more physical

storage devices,
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Most of the data bases grow in time, since their size (as it
turns out) is in most cases some monotonically increasing
function of the numher of recorded documents that exist
within the System, and since, in many cases, once a document
is recorded it {s never "unrecorded",

Not only must on=line Storage pe availaple to the System,
but, because of the growth property of the data bases, some
form of tertiary storage must also be available, Archiving
algorithms must be applied throughout the System to locate
heavily used datasbase elements on oneline devices and the
rest on (hopefully) neare=on=line devices,

Access tO each data base must be appropriately controlled,

Module Description

The System module responsible for management of a particular
subset of the physical storage required by the System is
called a Storage Manager,

Any nymber of Storage Managers may exist simultaneously
within the System, each managing its assigned subset of the
system*s physical storage,

The capacity of a particular Storage Manager may differ
greatly from that of another of {ts kind, One may have
very limited capacity, with a single disk as its storage
device; another may have almost unlimited storage at its
disposal, with a dozen drives or more for frequently
accessed files and a laser store for the rest,

But despite the inevitable differepnces ipn capacity, type
of stOorage device, and other implementation details, all
storade Managers respond to the same set of primitives
and are thus logically interchangeable, This kind of
superficial uniformity characterizes all other classes Of
System modules as well,

Becayse Of its general uytility, a storage manager of some
sort presumab)ly already exists in most every host in the
Network, In the current design, therefore, the primitives
assigned for implemetation by the storage Manader have been
chosen to guite closely reflect those of these existing
modules, t0 make them useable with only minor modifications
in the MHJS,

FILES
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The Storage Manager trades in commodities called files,
each of which is designated by a unique pathname, The
Sterage Manager specifies the name space from which
pathnames may be chosen, and modules which use its
services must adnere to that specification,

Pathnames are local handles on a file, and the name
spaces of two Storage Managers may therefore overlap
unambiguouysly, both the pathname and the name of the
Storage Manager at which the file resjides being
required to uniquely identify a file within the
System,

A Storage Manager implements primitives which other
System modules use to create files, retrieve or replace
all or selected components of an existing file, and
delete files,

FILE ACCESS CONTROLS

The exercise of any filesmanipulative primitive by a
particular module is subject to filewspecific access
controls imposed by the Storage Manager,

Assocated with each file are lists of users to whom
read, write, delete, and controlling access to that
file are respectively granted,

A user muyst haye read access to a file to invyoke
the retrieval primitive, delete access to invoke
the delete primitive, and so forth,

A user with controlling access to a file is
permitted to ¢hange (by deleting from or adding
users to) any of the filefs access lists,

The primitives by which a module actually effects suych

changes are not implemented by the Storage Manager,
but rather by a module called the Registrar te be
described later,

RESOURCE ACCESS CONTROLS

Not only can access to a particular file be regulated,
but access to the Storage Manager itself can be
regulated, That is, the right to exercise the
createsfile primitive can be limited to any desired
subset of the user population,
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RECORDER

The Need

By employing this particular type of access control,
the (perhaps) limited physical storage managed by a
Storage Manager Created for exclusive use by a
particular System module (call it SMn) can be
guaranteed to that module (by including only *SMn’ in
the Storace Manager’s write access list),

Another Storage Manager with larger capacity might be
created to serve a correspondingly larger clientele,
and its access list might grant write access to the
entire user population, allowing any uyser to create
and maintain files there,

The prime commedity within the MHJS is the document == a
body of text, unique)ly addressable throughout the System by
a glopal handle call a document identifier (DID),

For reasons of efficienecy and reliabilicys, it*s highly
desireable to permit an arbitrary number of physica)l coples

of a

document, called images, to exist simultaneously,

within the System,

Faeh additional image, assuyming it’s created on a
different host, increases the probability of a user’s
being able to retrieve the document when he wants it,

A retrieval request cap be satisfied most quickly, of
coyrse, 1if an image of the reguested docyment happens to
exist on the user’s own host already,

One strategy, therefore, that the System as a whole
might impiement is, after recording a document, to
create an image of the document at each major
population center, anticipating a rash of retrieval
requestsj and then delete the images a month later,
once the period 0of peak demand has passed,

Although this particular strategy is probably a good
one, the system permits any distribuytion strategy
which, after tinkering with the system's
configuration, proves to be effective,

Access t0 a docuyment and all {ts images myst be uniformly
controlled, The rights to retrieve, dejete, and distribute
a document must be independently assignable,
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We also seek to permit the author of a document to
conveniently keep tabs on who’s read it, 4bld

Modyle Description 4p2

The system module which facilitates the orderly creation angd
manipulation of such networks of document images is called a
Recorder, 4b2a

DOCUMENT NETWORKS 4b2b

A document is recorded or an image of it created "at" a
particular Recorder, The network of a document®s images

is therefore a network of Recorders, each of which

maintains either the document itself or an image of it, 4b2bl

The creation of document images is a System function
designed to promote efficiency and is therefore
unhindered by access controls, 4b2bla

A user can cause the creation of a docyment image
at a Recorder, and yet be unable to retrieve or in
any other way affect the image (eXcept to delete
‘ it), since access to the docuyment and all of its
images is uyniformly controlled (by the Recorders),
in accordance with the terms specified for the
document by its author, 4b2blal

The Recorder at which the document itself (as opposed
to any of its images) is thought to reside is called
the document®s home, 4b2bib

The singling out of one Recorder for this

distinction is somewhat artificial, but permits the
document’s author to specify a set of minimal

conditions for the documentfs storage within the

System (i{,e,, allows him to specify one Recorder

with primary responsibility for the document, from

which it can always be retrieved), 4b2bib1

The System maintains a list of the names of all

Recorders at which either the document or an image of

it exists, By consulting the list, a user can quickly
determine where he should go to retrieve the document, 4b2bic

The Recorder offers primitives for creating and
deleting documents, retrieving their contents, for
creating and deleting at one Recorder an image of a



JEW 30eMAYw74 09325 23144

Description of a MultieHost Journal System

document created at another, and for moving a document
from one home to another, 4b2bid

USE OF STORAGE MANAGERS 4b2c

The Recorder stores the text of documents and images at

one or more Storage Managers of its choosing, 1In a

sense, it acts as a retajiler of file storage by

interposing itself between wholesaler (the Storage

Manager) and buyer (other System modules),

"presprocessing” store, retrieve and delete reguests to

the wholesaler, 4b2c1

Like any good retailer, the Recorder offers its users
conveniences that they wouldnft expect to get from the
wholesaler if they dealt directly with him, 4b2c?2

One sych gonvenience is that document names can be
selected from a System=wide name space, rather than
from the Storage Managers® parochial ones, 4b2c2a

Each Recorder implements a mapping between DIDs and
the pathnames permitted by the Storage Manager(s)
whose services it uses, 4b2c2al

Another convenience is that the integrity of multiple
copies of the document Ccan be maintaiped, readers gept
track of, and so forth, 4b2c2b

DOCUMENT ACCESS CONTROLS 4b2d

The Recorder implements the same Kinds 0f access controls

for documents as the storage Manager does for flles e=

read, write, delete, and controlling access == plus one
adéitional type called distribute access, 4b2d)

Only uysers with distribyte access to a docyment can

publish it, mail it to another user, or extend read

access to the document to someone who doesn’t already

have {t, 4b2dla

The primitives by which a medule actuyally effects such
changes are not implemented by the Recorder, but rather
by a module called the Registrar to be described later, 4b2d2

By appropriately restricting access to the corresponding
fije at the Storade Manager, the Recorder forces all
retrieval requests to bhe channeled through him,
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Even if a8 user knew the name 0f the Storage Manager

selected by the Recorder to house a particular

document, he could not, in an attempt to bypass the

Recorder, obtain the text of the document by appealing
directly to the Storage Managerj the file can only by
retrieved on the Recorder’s authority, 4b2d3la

Delete and controlling access to an image of a document

can be assigned by the image’s creator independently of

the document’s corresponding access lists, with the one
exception that if the document is deleted, all images of

it are forcibly deleted, without asking the consent of

their creators, 4b24d4

KEEPING TAES ON READERS 4p2e
The System also maintains a list of users who have

retrieved a document or any of its images, The Recorder
requires a list of users with every retrieve reqguest, and

updates the master list accordingly, 4b2el
PUBLISHER 4c
The Need icl

Since ysers, in general, create documents to be read, a

majer concern of the MHJS is to provide specialized

marketplaces in which the System’s prime commodity can be
exchanged, Such a marketplace i{s called a Journal, and one

speaks of "publishing" a document in a Journal, 4cla

Many specialized Journals are anticipated, each attracting
the attention of some segment of the the population, 4cib

Some Journals which might arise are an *Al Digest’ in

which work in the field of artificial intelligence is

reported, a *Journal of Graphics Protocol Development’ in

which systems programmers propose and discuss araphics
pretocols, a *Resource News’ in which Network service

centers hawk their wares, and so forth, 4cibl

Those ysers with interest in a particylar Jouyrnal myst be

able to forma)ly declare that interest, and, subject to

appropriate access controls and accounting disciplines,

place themselves in a position to be notified by the System
whenever a document is published in that Jouyrnal, 4cic

We shall call such a uyser a subscriber to that Journal,
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A yser can, of course, subscribe to any set of Journals
he desires, 4cici

A particular document might be puyblished in several

Journals, We seek to permit the author of a document to
conveniently keep tabs on where (i,e,, in what Journals) his
document’s been published, 4cid

It must be possible to assure that a potential contributor

has the author’s permission to publish the document, to

1imit the set of users who can publish in a particular

Journal, and to forece documents accepted for publication teo

meet certain requirements, dcle

A Jouyrnalfs foynder may, for a variety of reasons, wish

to control the set of users who can publish documents in

it, 1It's appropriate, for example, to permit only AI
researchers to publish documents in the *AIl pigest*, 4clel

It may be necessary in many cases tO0 have some assSyrance
at publication time that a document will never be
modified or deleted, dcle?

All such constraints, and others like them, must be
individually assignable to a specific Journal, not
inherent in the system’s design, 4clel

Modyle Description 4c2

The system module which implements a Journal is called a
Publisher, 4c2a

The Puyblisher®s primary task is to catalog each document as

it*s contributed, and send a copy of the catalog entry

(giving the article’s aythor, title, date of publication,

etc,) to each of its subscribers, 4c2b

The Publisher also screens potential contributors to
determine whether they, and the document they propose to
contribute, meet certain requirements, 4c2c

The contributor must have both write access to the
Journdal and distribute access to the document, 4c2ci

The Publisher may apply any other, additjonal tests it
chooses before accepting a document for publication, 4c2c?2

several such additional tests suggest themselves, and
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their application would lead to the following classes
of Journalsi 4c2c2a

PRIVATE and PUBLIC =« depending upon Whether or not

read access to the contributed docuyment is to be
restricted so as to include only Journal

subscribers, 4c2c2al

CLOSED or OPEN == depending ypon whether or not the
right to publish in the Journa)l is granted
exclusively to Journal subscribers, 4c2c2a2

PEMANENT and TRANSITORY == depending upon whether
or not published documents once published can ever
pe "unpublished" (or "uynrecorded"), 4c2c2al

The following hypothetical Journals make effective use
of these three attributes in their various
combinations: 4c2c¢c2b

User Needs
(PUBLIC OPEN TRANSITORY) 4c2c2bl

This is an open foruym == anyone can contribute,

anyone can read what’s been contributed == for

the posting of resource wantads, Any interested

users may subscribe, A service center might

place a representative on the sybscription list

as a lookout for users whose needs they can

satisfy (i,e,, a lookout for potential

customers), Articles are removed as they are

responded to or when they become stale, 4c2c2bla

Tenex Needs and Possibilites
(PUBLIC OPEN PERMANENT) 4c2c2b2

This is an open forum for proposal of feature

additions to Tenex, Articles once published are
forever published, so that a record of the

system®s development is preserved, Tenex

programmers and selected administrative staff

subscribe to this Journal, 4c2c2b2a

SRI Promotional & Transfer Opportinities
(PUBLIC CLNDSED TRANSITORY) 4c2c2b3

This is the vechicle through which the SRI

personnel department publicizes promotional
opportunities to its staff members worldewide,

10
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Any SRI employee can read posted notices (which

are removed as positions are filled), but only
perscnnel department representatives can post

notices, One secretary from each department at

each SRI site is on the subscription list, 4c2c2bla

NIC Al Digest
(PUBLIC CLOSED PERMANENT) 4c2c2b4

This is a mechanism employed by NIC to keep
interested members of the NetwOrk community
informed about recent NIC acqguisitions in the
field of Artificial Intelligence, Each time an
Alwrelated paper is received at the NIC, an
abstract of it is published in this Journal,
Anyone can read what's been published, but only
NIC staff can contribute to the Journal,
Because articles are never removed from the
Journal, it becomes a valuable bibliographic
source for Al researchers, 4c2c2bda

A yser®’s on=line mailbox
(PRIVATE OPEN TRANSITORY) 4c2c2b5

A yser®s on=line mailbox might be implemented as
a Journal of this type, assuming he only
received recorded mai}, 4c2c2b5a

Tenex Bugs
(PRIVATE OPEN PERMANENT) 4c2c2b6 |

This is an open foruym for the reporting of NLS

bugs, Like fTenex Needs and Possibilities?, it
provides a permanent record of system growth,

but unlike fNeeds and Possibilities®, though

anyone can contribute to {t, only its

subscribers (the Tenex programming staff) can

read what*s been published, to avoid the

possibility of reports of potentially dangerous

bugs being abused by maliscious users, 4c2c2bba

A user’s on=line £filing cabinet
(PRIVATE CLOSED TRANSITORY) 4c2¢c2b?

The user publishes anything of interest to him
we important on=line mail, articles he®s culled
from outside sources, self=generated work
reminders == in his own, private Journal, O0Only
he can publish in it or read i{ts contents, He

i1
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is free to weed oyt previously=published
articles based upon any criteria he finds

23144

appropriate, 4c2c2bla

ARPA Intercom
(PRIVATE CLOSED PERMANENT)

This is a diary of ARPA, inter=office
communication, Only ARPA staff members can
pubiish in it or read its conteénts, The Journa)
represents a permanent record of office
exchanges, 4

In the same way that the System maintains a list of
Recorders from whom a dgcument can be obtaiped, so it
maintains & list of Publishers in whose Journals the
docuyment has been published,

NUMBER VENDCR

The Need

As already described, each docyment recorded within the
Syster is assigned a global handle cajled a document
identifier, or DID, A mechanism must be provided by which
DIDs can he orderly assigned and their statys Kept track of,

For reasons of efficiency and reliability, it*s hignly
desireable to provide a variety of sources from which DIDs
can be obtained, Each additional source, assuming it
resides on a different host, increases the probability of a
user’s being able to obtain a DID when he wants it, as well
as reducing the overhead of obtaining it (by placing the
source closer to him),

Modyle Description

The system module which facilities the orderly assignment of
DIDs is called a Number Vendor,

Any nymber of Nymber Vendors may exist simultaneoysly within
the System, and each, at any point in time, owns someé subset
of the universe of DIDs, from which it can satisfy user
requests,

The Nymber Vendor implements a primitive by which a yser can
ocbtain (i,e,, pe assigned) a block of DIDs for his use, A
Number Vendor may only assign DIDs that it itself has been
assigned by another Number Vendor, unless itfs the "root"

12
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Number Vendor which, when the System was created, found
itself in possession of the entire name space,

Oother primitives are defined for returning an assigned DID
to the Number Vendor (effectively unassigning it), marking a
DID used (i,e,, irrevocably associated with a document),
verifying or changing a user?®s ownership of a DID, etc,

One strategy which {s ayajlable to the System as a whole is
to station severa)l Number Vendors throughout the System,
each with responsibility for servicing its segment of the
user population, and each replenishing its DID supply from
the root Number vVendor when it nears bottom, This strategy
permits a form of DID assignment which is both efficlient and
insensitive to the host failures which periodically make the
root Number Vendor {naccessible,

CATALOGER

The Need

Many documents will be generated within the System, each
with a unique DID, The DID is in itself sutficient
information to permit the user to retrieve the contents of
the document, A user could, therefore, in theory, discover
every document in the System by simply trying each DID in
turn at a nearby Recorder (of course, he coyld only read
those to which he had been granted access),

Such an approach i{s somewhat unsatisfying for the user,
what®s needed, of course, is a data base, called a cataloqg,
whieh describes a selected subset of the documents recorded
within the System,

Eaeh entry in the catalog will contain Sych information
as the document®s author (i,e,, who placed it in the
catalog), a title, the date of entry, and so forth,
Collectively, this information is known as a citation,

Many catalogs will exist within the System, each with its
own algorithm by which documents are included in it,

Users must be permitted to search the catalog by a variety
of algorithms,

Access to the catalp9 must be controlled, The rights to

interrogate the catalog, and to add to or delete a document
from it must be independently assignaple,

13
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Modyle Description 4e2

The System module responsiple for maintaining a catalog is
called a Cataloger, 4e2a

The Cataloger implements primitives by which other modules

can add to or delete citations from the catalog, retrieve

the citation for a specified document, and search the

catalog by a variety of algorithnms, 4e2b

The exercise of any primitive by a particular modyle is
subject to access controls imposed by the Cataloger, 4e2c

Associated wth the catalog are lists of yser to whem |
read, write, delete, and controlling access to the
catalog are respectively granted, 4e2cd

A user must have read access to the catalog to invoke
the retrieval or search primitive, delete access to
invoke the delete primitive, and so forth, 4e2c1a

A user with centrolling access to the catalog is
permitted to change (by deleting from or adding users
to) any of the catalog’s access lists, 4e2cib

The primitives by which a module actyally effects such
changes are not implemented by the Cataloger, but rather
by a module called the Registrar described below,

REGISTRAR
The Need
Keeping Track of Users and Modules

Each module in the System must regularly apply a variety
of acCess controls to properly constrain the use of {ts
primitives,

To implerment such controls, both human users and
system modules are assiganed names with which a
password is then assoclated,

The moduyle then requires that the correct password be
presented before {t attempts to execute the primitive
on behalf of the indicated user (that is, before the
module will assume the user is who he says he is),
Once the requestor’s identity has been established,
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the module can confidently make the necessary access
cheecks, 4f1aib

Other information (i,e,, besides his password) about each

user (or module) must also be maintained, A user's

mailing address and delivery mode, for example, must be

known to the sSystem before mail from one user can be

delivered to another, And similarly, a module’s

locatioon and access method must be kKnown to the System

for one module to contact another, 4tla2

Mechanisms must be provided by which passwords can be

verified, individual pieces of information about a

particular user retrieved or modif{ed, new users defined

and old ones deleted, etc,, and the use of all such

mechanisms must be appropriately controlled, 4fla3

Groups of Users and Moduyles 4f1ib

Besides dealing with individyal users and modules, the
System must just as frequently dea)l with groups of users
or modules, 4f1b1

The retrieve access list for a file is an example of

such a list, and it must be congulted by the Storage

Manager every time a user atteMpts to retrieve the

file, 4fibla

The list of all Registrars within the System is
representative of another class of lists which is

usefully maintained by the sSystem, Some primitives

are only legally exercised by Registrars, and this

particular kind of access control is then

implementable by simply verifying the requesting

user’s memberhip in the Registrars group before

honoring the primitive, 4f£ibib

Mechanisms myst be provided by which a yser’'s membership
in a particular group can he established, names added to,
deleted from, or replaced in the list, etc, 4€1b2

For reasons of efficiency and reliability, it’s highly

desireable to permit an arbitrary number of physica)l coples

of subsets of this large data base to exist simultaneously

within the System, since it will be the most frequently

consulted data base in the Systenm, 4fic

Module Description 4£2

15
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The System module responsible for maintaining information
about users, System modules, and groups of users/modules is
called a Registrar,

IDENTS

The Registrar trades in commodities called participants,
each of which is designated by a uniaque jident,

A participant can be either an individual human user,
an individual System module, or a groyp of users,
modules or groups,

For the most part, participants are treated
identically by the System in general and the Registrar
in particylar, and a file’s read access list, for
example, may contain the {dents of either human users
or program modules, or a mixture of both,

Idents are global handles on a participant, and therefore
unigque within the System,

The Registrar implements primitives which other System
medules use to Ccreate and delete idents, retrieve or
modify their memperships (in the case of groyp idents),
verify an ident/password combination, and retrieve or
medify the various other pieces of information which the
Registrar may majintain for participants,

IDENT ACCESS CONTROL

The exercise of any i{dentemanipulative primitive by a
particular module is subject to identw=specific access
controls imposed by the Registrar,

Associated with each ident are lists of ysers to whom
read, write, append, delete, and controlling access to
that ident are respectively granted,

A user must have read access to an ident to invoke any
of the primitives which retrieve information about the
designated paticipant, delete access to invoke the
delete primitive, write access to modify information
about the paticipant, and append access to add idents
to the ident’s membership list (assuming the ident
designates a group),

A user with controlling access to an jdent {s
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permitted to change (by deleting from or adding idents
to) any of the identfs access lists,

The Registrar implements primitives by which any of the
ident®s access 1ists can be retrieved or modified,

IDENT NETWORKS

Any number of Registrars may exist simultaneously within
the System, each managing a COPY of some SUBSET of the
data base,

An ident can be known to an arbitrary number of
Registrars, and that partjcular set of Registrars {s
called the ident’s domain,

Fach Registrar in the ident’s domain maintains a copPy of
all information pertinent to that ident, and can thus
provide any subset Of it to any module that reqguests it,

Modifications to the entry, necessarily requested of a
particular Registrar, are rejayed to all other Registrars
affected, The various copies of the ident entry are
thereby maintained consistent,

LOCKING

one particular Registrar in the ident®s domain is singled
out as the ident’s nome, and it is at that Registrar that
race conditions are resolved,

The Registrar implements a set of locking primitives by
which he and other Registrars can gain appropriate access
to an ident in preparation for manjpulating it, An ident
can be locked in suych a way that just modifications, or
poth retrievals and modificatons to the jident are
prohibited throughout its domain until the ident 1is
unlocked,

The Registrar implements primitives by which an ident’s
hore can be retrieved or modified,

THE REGISTRAR®S CENTRAL ROLE IN THE MHJS

The Registrar turns out to be the workhorse of the MHJS,
The importance of the Registrar to the whole System i{s so
great that it seems worthwhile to explicitly state that
fact here,
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The number of ways in which the Registrar is employed by

other modules is probably not evident t0 the reader of

the current document, but is very evident in a more

detalled design document (see == 23143,1), Af£2€2

The Registrar®s central role was not so much designed in
as discovered, The discovered facts werej 4£2¢£3

(1) Virtyally every class of System module must deal

with inecidental data bases which are lists of

user/program names, Access lists are the most common

data base of this typej others are the list of users

who've read a document, the list of publishers who've
published a document, & publisher’s subscriber list,

the list of all Registrars within the System, etc,

Primitives must be provided by each module for

retrieving and modifying these data bases, 4£2f3a

(2) System mpdules can be relieved of a significant

burden by providing a specialized modyle whose

function {s to provide the primitives required to

manipulate these data bases, 4£2€3b

(3) Once responsibility for these user lists is given
to the Registrar, the lists become accessible from any
one of an arbitrarily large set of Reglistrars (the
group ident*’s domain), since the Registrar already
implements the required broadcast facility, sSince the
list of users who’ve read a document and the list of
publishers whofve published it, for example, are
universally available, an author or contributor can
conveniently and automatically keep tabs on his
docyment, In the same way, the list of Recorders who
have coples of a specified document on hand is readily
available to every user, 4£2f3¢c

(4) Since the existence of a docyment’s read access

list (for example) implies the existence of the

document itself, whether or not a docuyment exists can

be determined by consulting the nearest Registrar, 4£2£3d

(5) Race conditions associated with the creation of a
document (e,g,, two users attempting to Ccreate a

docyment with the same DID simultaneoysly at two

different Recorders), for example, can he arbitrated

by simply implementing Recorders such that they lock

all of the various group idents associated with the

document before preceding with its creation, 4f2f3e
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Bug with jump to next on the last statement in a file
w
It acts like itf’s loading the file ( SYSTEM, JOBPMF,3$100003 )
and then says "file numbers do not matech in pushsrring” 1
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Outline for NIC Final Report June 1974: MDK

Qutline for NIC Final peport June 19743 MDK

Purpose and Scope of the NIC
A, History
B, Overall Objectives
C. Approach

Services

A, On=Line Computer Services
B, Dff«Line Documentation Services

« Difficulties

A, Management
B, Technical

Unfylfilled Needs

A, Network Resource sharing
B, Selective Dissemination of Bibliographic Information

Future possibilities
A, Evolutionary Informatien Center

B, Distribuyted Information Center
Message Center
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Keep Quarters Short

I checked vour file (lee,fere,), It looks hopeful for the final
report, The section for the QMR should not be more than one

screenful, 1
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Miscellaneous Nothing

When I called for Miscellaneous as an option in copy directory just
now it showed for each f£ile that it had no miscelaneous information,
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Nouhuys/DVN; Distributiony /NEWNLSC [ ACTION ] ) ; Suyb=Collections
SRI=ARC NEWNLSjy Clerks: DVNj



DCE 29«MAY=74 09303 23149
Bug in Output Processor for 23143

Tried this merning to do Output to Printer on (GJOURNAL, 23143,
Oswyn) == twice == and both times it bombed out partway through withg
Illega) Instructrion OPRTXT = 17152
at [NLSLAN]ZRESE = 413206
sssvseltc, f£ive Or 80 lines Of noise (to me), 1




Bug in Output Processor for 23143

(J23149) 29=MAY*74 09303

Engelbart/DCE};
SRI=ARC) Clerk:

Distribution:
DCE}

Titles Author(s)t

/FDBK( [ ACTION ]

)

DCE 29=«MAY=74 09103

Douglas C,

Syb=Collectionss

23149



Property=Control process to have SRI review

DCE 29=MAY=74 09311

Jim, Martini Learned yesterday in ISE Lab Managers® meeting that
there will be some outside group reviewing SRI's property control

procedures, apparently in a very detailed way,

between 3 Jun and 31

Jul, 1T gather that many items nave been getting flost®, Bart asks
each lab/center to get {tself together on this count,

Jim, please give me some feedback about responsibility as
currently being handled, a residue of your previous fwhole
operatjons’ roles; and suggestion for handling after we finish
re=formulating responsibiliesy; and, who should be responsible for

accommodating the above review,

23150




Property=Control process to have SRI review

(J23150) 29=MAY=74 09311
Engelbart/DCE; Distributions

Titl
/JCN(

Sub=Collectionst SRI=ARC; Clerki

DCE 29=MAY«74 09111

et Author(s): Douglas C,

[ ACTION ]
DCE}

) MEHC [ ACTION ] ) 3

23150




DCE 29«MAY=74 10302 23152
Paychecks held for timecard arrival at Division Dffice

®

Everybody has a responsibility here




DCE 29=MAY=74 10302
Paychecks held tor timecard arrival at Division Office

Timecards being processed in a timely fashion allow the Institute
bookeeping that produces our paychecks, Tardy timewcard processing
is a continuyal strain in the ISE Division office == each Lab/Center
is supposed to have i{ts cards and summaries handed in by noon on each
Friday, and it often is much later (like 4),

The directors of ISE Laps and Centers unanimoysly agreed on the
scheme that hereafter, on payday, the ISE Divison Dffice wil]l release
no checks to a Lab or Center until it has submitted its timewcard
material in proper form,

The Center secretary responsible for doing the tabulations on the
cards, and the managers wno have to init{al them, before they can be
sent to the Division Qffice, need a certain amount of time to
accomplish these tasks,

Therefore, the rest of us must get our cards to them in time == and
must respond appropriately when they announce their deadlines,

stand by for a series of announcements, as we learn how to work with
deadlines,

23152




DCE 29=MAY«74 10102 23152

Paychecks held for timecard arrival at Division nffice

Engelbart/DCEy

(J23152
SRI=ARC) Clerk:

) 29=MAY=T74 103029y Title:
Distribution: /BC( [ INFO=ONLY ] ) 3

DCE}

Author(s); Douglas C,
Sub=Collections;




JDH 29=MAY»74 108114 23153

CURRENT CONTENT ANALYZER GLITCHES/BUGS

CURRENT CONTENT ANALYZER GLITCHES/BUGS 1

In TNLS, sirple typed=in patterns are compiled but not instituted,
When institutea with "INSTITUTE" command and jnvoked, they have no
effect (all statements pass), ia

In poth TNLS and DNLS, short patterns cannot be deleted from the
program buffer with "DELETE", Error messagei "Invalid char {n
identitiern, ib



JDH 29=MAY=74 10314 23153
CURRENT CONTENT ANALYZER GLITCHES/BUGS

(J23153) 29=MAY=74 1031143 Title: Author(s)s J, D, Hopper/JDH};
Distribution: /KEV( [ ACTION ) ) FDBK( [ INFO=ONLY J ) 3
Sub=Collections: SRI=ARC}) Clerk: JDH;




SR, 29=MAY=74 13115 23156

Which edges to shorten on quarters

Should the thing on feedback for the QMR emphasjize results and
opinions or stick mainly to a description or equal parts of both? 1



SRL, 29=-MAY=74 13315 23156

Which edges to shorten on quarters

(J23156) 29=MAY=T74 13:15) Title: Author(s): Susan R, Lee/SRLj}
Distributions /DVNC [ ACTION ] ) 3 SubweCollectionst SRI=ARC); Clerki
SRL;




KIRK 29=MAY=74 173101 23157
How to waste time, cpu and paper with indenting off

About 5 times a week, I have to reprint something because I had
viewspecs B, and 1 or g 1indenting off and plex or branch only on,

It looks indented i{n DNLS and TNLS, but is not indented when printed,
This anomaly is impossible for me to get used to, There are three
solutions that I know of, 1) make output guickprint work like the
current system, 2) Change the current system by adding another
viewspec for "left adjusted" independant of 1 and g, 3) Make 1 and g
automatically mean "left adjusted" and capital B ALWAYS mean ALL
indenting off, Number 2 seems like the way to go, but I don’t see
any one doing it, I would prefer 3 to the way it currently works if
it would pbe easier to do than 2, But somebody please do something,

I £ind "left adjustment" vital in working with highly structured
files, 1
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